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Tf(t8ltinqton, D. 0., 1riarch 133, 190.1,. 
Snc I have the honor to transmit herewith vVater-Supply Paper, 

No. D7, which is Part I of a series of four papers numbered 97 to 100, 
inclusive. These papers eompose the Report of Progress of Stream 
Measurements for the Calendar Year 1H03. Parts I and II of this 
report contain the results of the data eollected from the territory east 
of the Mississippi River. Parts III and IV are devoted to the data 
collected in the territory west of the l\r1ississippi River. 
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Very respectfully, 

Hon. CHARLES D. WALCOTT, 

F. H. NEWELL, 

Ch:ief Engtnee1'. 

Dt:rrectm· Vnz:ted States Geological Sur,vey. 
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PROGR.ESS REPORT OF STR.EAM MEASUREMENTS 
FOR THE CALENDAR YEAR 1903. 

PART I. 

By JoHN C. HoYT. 

INTRf)DTTCTION. 

During the calendar year 1903 the 'vork of measuring the flow of 
streams has hePn continued on the same general lines as in previous 
yean;. Special efforts have been made during 1903 to collect such 
other additional information as will be of use in general hydrographic 
studies. Reconnaissances have been made on many of the important 
rivers in different portions of the United States and much valuable 
data in regard to floods, water powers, ri,~er profiles, etc., have been 
collected. 

During 1903 the number of regular stations for stream mea:-;ure­
ments was steadily increased, so that at the close of the year f.iystem­
atic mea .. •·mrements were being carried on at approximately 500 stations. 
TheHe are distributed so as to best cm~cr the needs of the various States 
and Territories. (See Pl. I for location of principal gaging Htations.) 
This expansion of the work is the result of the constantly increasing 
demand from the general and en~;ineering publie for the stream data 
collected by the Survey. The requests for information have been so 
numerous that the supply of publications containing the results has in 
many eases become exhausted. 

The Survey has continued to reeeive the hearty eooperation of vari­
ous individuals, corporations, and States, as mentioned hereafter. 
This cooperation has made possible the publication of many valuable 
records which could not otherwise have been obtained. 

The Report of Progress of Stream Measurements for the Calendar 
Year 1903, of which this is Part I, is published in a series of four 
Water-Supply Papers, Nos. 97-100, inclusive, under the following 
subtitles: 

Part I. Northern Atlantic, St. Lawrence, and Great Lakc,s drainage. 
Part. II. Southern Atlantic, eastern Gulf of Mexico, and eastern 

Mississippi River drainage. 
9 
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Part III. Western Mississippi River and western Gulf of Mexico 
drainage. 

Part IV. Interior Basin, Pacific, and Hudson Bay drainage. 
The territory covered by each paper is given in the subtitle, and 

the larger drainages are, for conyenience in arrangement, subdivided 
into smaller ones, under which the data are arranged, as far as prac­
ticable, g·e~graphically. 

These papers contain the data that have been collected at the regular 
gaging stations, the results of the computations based upon the obser­
vations and such other information that has been collected and that 
may be of use in hydrographic studies, including, as far as practicable, 
a description of the drainage area and the streams draining it. 

For each regular station are. given, as far as available, the following 
data: 

1. Description of station. 
2. List of discharge mea:-;urements. 
3. Gage height table. 
4. Rating table. 
5. Table of estimated monthly and yearly discharges and run-off. 
The descriptions of stations give, as far a:::; possible, such general 

facts about the locality and equipment as would enable the reader to 
find the station and use the same. They also give, as far as possible, 
a. complete history of all the changes that have occurred since the 
establishment of the station that would be factors in using the data 
collected. 

The discharge measurement table gives the results of the discharge 
measurements 1nade during the year. This includes the date, the 
hydrographer's name, the gage height, and the discharge in second­
feet. 

The table of daily gage heights gives for each day the fluctuations 
of the surface of the river as foimd from the mean of the gage read­
ings taken on that day. At most of the stations the gage is read in 
the morning and in the evening. 

The rating table gives discharges in second-feet corresponding to 
eaeh stage of the river as given by the gage heights. It depends on 
the general law that for streams of practically constant cross section 
the discharge is a function of the gage height, and that like gage 
heights will have the same discharge. In its preparation the discharge 
measurements are plotted on cross-section paper to some convenient 
scale, using gage heights as ordinates and discharges as abscissoo. 
Through these points a smooth curve is drawn, which is the basis for 
the table. From this curve are tabulated, on forms prepared for the 
purpose, the 'discharges corresponding to each tenth of a foot on the 
gage. The first and second differences between the successive dis­
charges are then taken. These are adjusted on the assumption that 
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there is a gradual increase in the discharge as the. gage height 
increases, and the discharge values in the table are then adjusted accord­
ing to these revised differences. I1~ preparing the rating table all 
available data are brought into use, including special conditions which 
might affect the discharge. For high waters above the st~ge covered 
by diseharge measurements, the general rule is to extend the ennre by 
a line tangent to the curve. In ease the river overflows its hanks a per 
cent of the diseharge is added depending on the depth and veloeity of 
the overflowed portion. For stages below that portion of the curve 
whieh is fixed by discharge measurements, the curve bas been extended, 
following the general form of the determined lower portion. Notes 
under each rating table indicate those portions that are based on actual 
observation and those that are estimated. 

From the rating t~lble and daily gage heights a table giving the daily 
discharge of the stream is prepared. From this the table of estimated 
monthly and yearly di~charges and run-off is computed. This latter 
table gives in conden::.ed form a sununary of the results ohtainecl from 
the observation:-; made during the year at the station. In order to 
explain thi:-; table the following definitions are given: 

The term "second-feet" (sec. -ft.) is an abbreviation for "cubic feet 
per seeond." It is the number of cubic feet of water flowing by the 
gaging station every :-;ceond. The column headed ");laximum '' gives 
the mean flow for the day when the mean gage height was the highest, 
and it is the flow as given in the rating table for that mean gag·e height. 
As the gage height is the mean foi· the day, there might have been short 
periods when the water ·wa:-; hig·her and the corresponding discharge 
larger than given in this column. Likewise in the column of "' 1\fini­
nnun '' the quantity given is the mean flow for the day ·when the mean 
gage height was lowest. The eolumn headed "Mean'' is the average 
flow for each second during the month. Upon this the computations 
for the three remaining columns in the table are based. 

The expression" second-feet per square mile" means the number of 
cubic feet of water flowing eaeh second from every square mile of 
drainage area. 

"Depth in inches'' means the depth of water in inches that would 
have covered the drainage area, uniformly distributed, if all the water 
could have accumulated on the surface. This quantity is u:-;ed for 
comparing run-off with rainfall, which quantity is usually given in 
depth in inches. 

An "acre-foot" is the quantity of water that would cover an acre to 
the depth of _one foot. 

It should be noticed that ''acre-feet" and ''depth in inches" repre­
sent the actual quantities of water which are produced during the 
periods in question, while "'second-feet," on the contrary, is merely 
a rate of flow, into which the element of time does not enter. 
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The. results of the stream measurements performed during previous 
years by the United States Geological Survey can be found in the fol­
lowing Survey publications: 

1888. Tenth Annual Report, Part II. 
1889. Eleventh Annual Report, Part II. 
1890. Twelfth Annual Report, Part II. 
1891. Thirteenth Annual Report, Part III. 
1892. Fourteenth Annual Report, Part II. 
1893. Bulletin No. 131. 
1894. Bulletin No. 131; Sixteenth Annual Report, Part II. 
1895. Bulletin No. 140. 
1896. Water-Supply Paper No. 11; Eighteenth Annual Report, Part IV. 
1897. ·water-Supply Papers Nos. 15 and 16; Nineteenth Annual Report, 

Part IV. 
1898. 'Vater-Supply Papers Nos. 27 and 28; Twentieth Annual Report, 

Part IV. 
1899. ·water-Supply Papers Nos. 35 to 39, inclusive; Twenty-first Annual 

Report, Part IV. 
1900. ·water-Supply Papers Nos. 47 to .52, inclusive; Twenty-second Annual 

Report, Part IV. 
1901. \Vater-8upply Papers Nos. 65, 66, and 75. 
1902. ·water-Supply Papers Nos. 82 to 85, inclusive. 
1903. \Vater-Supply Papers Nos. 97 to 100, inclusive. 

A limited number of these are for free distribution, and as long as 
the supply lasts they may be obtained by application to the Direetor, 
United States Geological Survey. Other copies are filed with the 
Superintendent of Public Documents, "\Vashington, D. C., from whom 
they may be had at nominal cost. Copies of Government publications 
are, as a rule, furnished to the public libraries in our large cities, where 
they may be consulted by those interested. 

_A._Cl~NO\~TLEDGNIENTS. 

Most of the measurements presented in this paper have been obtained 
through local hydrographers. Acknowledgment is extended to other 
persons and corporations who have assisted local hydrographers or 
have cooperated in any way, either by furnishing records of the height 
of water or by assisting in transportation. 

The following list, arranged geographically by States, gives the names 
of the resident hydrographers and others who have assisted in fur­
nishing and preparing the data contained in this report: 

Connecticut.-Edwin D. Graves, chief engineer of the Connecticut River bridge and 
highway district, for gage heights of Connecticut River near Hartford, Conn. The 
Greenwich Water Company, Greenwich, Conn., for records of Mianus and Byram 
rivers. 

]faine.-Resident hydrographer, N. C. Grover, assisted by F. E. Pressey. 
Acknowledgment should also be made to the Bangor and Aroostook Railroad and 
the Somerset Railroad for annual passes issued toN. C. Grover and F. E. Pressey; to 
the Maine Central Railroad for annual pass, good between Portland and Vanceboro, 
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issued to N. C. Grover, and to the Portland and Rumford Falls Railroad for trip 
passes issued when desired. Thanks are due to the following individuals and corpo­
rations for data furnished and assistance rendered: C. A. Mixer, engineer of the 
Rumford Falls Power Company, for recordfl of flow of Androscoggin River at Rum­
ford Falls; Messrs. S. D. \Yarren & Co., of W'" est brook, Me., for reeords of flow of 
the Presumpscot; Alexander H. Twombley, engineer of the Forest Paper Company, 
of Yarmouthville, Me., for reeords of flow of the Cobbossecontee; Hollingsworth & 
\Vhitney Company, of \Vinslow, l\Ie., for recor(ls of flow of the Kennebec at \Vater­
ville, and H. S. Ferguson, engineer of the Great Northern Paper Company, of 
Millinocket, for records from which the flow of the Penobscot at Millinocket has 
been computed . 

..:~fm·yland.-Resident hydrographer, E. G. Paul, assiste(l by \V. C. ~awyer. 

Acknowledgment is due to the State geological survey for cooperation in the work 
to the extent of paying the observers on the smaller :Maryland streams. 

1~fassaclwsetts.-Frederick P. Stearns, chief engineer, and C. \V. Sherman, division 
engineer of the Metropolitan \Vater Board, of Boston, for records of flow of Sudbury 
and Nashua rivers and Lake Cochitnate, and R. A. Hale, principal assistant engineer 
of the ESBex Company, Lawrence, Mass., for records of flow of Merrimac River at 
Lawrence, Mass . 

.Jfichigan.-R. E. Horton, resident hydrographer. Records have been furnished 
by the following individuals and corporations: Kalamazoo Valley Electric Company, 
Kalamazoo, Mich.; Chas. A. Chapin Electric Company, Buchanan, Mieh.; Newago 
Portland Cement Company, Newago, Mich.; Fletcher Paper Company, Alpena, 
Mich.; Geo. S. Pierson, Kalamazoo, Mich.; L. \V. Anderson, city enginer, Grand 
Rapids, Mich.; Oliver Iron Company, Duluth, ::\linn.; Frank Drake, chief engineer, 
Cleveland-Cliffs Iron Company, Negaunee, Mich.; Noah Gray, superintendent, Carp 
River Furnace, Marquette, Mich.; city of Sturgis, Mich., J. S. Flanders, mayor; 
Traverse City, Mich.; citizens of Sherman, Mich. Transportation has been furnished 
by the following: Detroit and Mackinaw Railroa<l Company, and An Sable and 
Nortlnrestern Railroad Company. For maps and information: Chicago and North­
western Railroad Company, Eseanaba, Mich.; Chicago Lumber Company, ::\Ianis­
tique, Mich.; I. Stephenson Company, Escanaba, Mich.; the )fiehigan Land aiHl Iron 
Company, Marquette, Mich.; Horatio Seymour, jr. Special acknowledgment is 
made of the continued interest and assistance of Dr. Alfred C. Lane, State geologist, 
Lansing, Mich. 

llfinnesota.-District hydrographer, E. Johnson, jr., assisted by L. R. Stockman, 
assistant engineer; \Y. R. Hoag, of the engineering department, l7niversity of 
Minnesota. 

Neu' Ilampshire.-Resident hydrographer, N.C. Grover, assisted by F. E. Pressey 
and H. K. Barrows. Acknowledgment shoulil also be made to the ::\1aine Central 
and Boston anrl Maine railroads for passes in New Hampshire issued tn N.C. Grover 
and H. K. Barrows. Thanks are due to C. A. Holden, instructor of eivil engineering, 
Thayer Sehool, Hanover, N. H., for measurements of Connecticut River at Orford, 
N. H., and to H. S. Ferguson, of Millinocket, Me., for records of flow of Andro­
scoggin River at Gorham, N. H. 

New JerRcy.-The work in this State for the early part of the year waH un,ler the 
direction of resident hydrographer, R. E. Horton. During the latter part of the 
year it was under the direetion of the district hydrographer, E. G. Paul, assisted by 
F. H. Tillinghast. 

Neu' rork.-Resident hydrographer, R. E. Horton, assisted by C. C. Covert. 
Records have been furnished by the following: E. A. Fisher, city engineer, and John 
F. Skinner, special assistant engineer, Rochester, N.Y.; T. P. Yates, \Vaverly, N.Y.; 
'Vm. S. Bacot, Ftica, N. Y.; International Paper Company, Fort Edward, N. Y.; 
Schroon River Pulp and Paper Company, \\Tarrensburg, N. Y.; Duncan Company, 
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R. P. Bloss, Mechanicville, N. Y.; George Beebe, deputy city engineer, Syracuse, 
N. Y. Special acknowledgment is ma<le nf the interest and assistance of Hon. 
Edward A. Bond, State engineer, aJl(l "'m. Pierson Judson) deputy State engineer. 

Ohio.-Distriet hydrographer, E. J ohn~on, jr.; Benjamin H. Flynn, Ohio State 
board of health, deceased, assisted by C. L. Bushey and R. ·w. Pratt, engineer State 
board of health. Ackno·wle<lgment f'honl<l also be made to Dr. C. 0. Probst, secre­
tary State board of health, Ohio, for as-liHtance rendered, and to the Baltimore and 
Ohio Railroad for passes issued to E. Johm.:on, jr., and R. W. Pratt. 

Penn.sylvania.-Resideut hydrographer, E. l-1-. Paul, assisted by W. C. Sawyer. 
Aeknowledgm.ent is due to E. Mather, presi<lent of the hoard of water commission­
ers; C. ::\1. Nagle, chief engineer, Harrisburg; and James F. Fisher, city engineer of 
'Villiamsport, Pa., for cooperation in securing gage heights on Susquehanna River. 

rermunt.-Resident hydrographer, K. C. Grover, assisted by H. K. Barrows. 
Acknowledgment should he made to the Boston and Maine Railroad for passes issued 
to :N. C. Grover and H. K. Barrows, and to the Rutland Railroad for pass issued to 
H. K. Barrows. 

rirginia.-Resident hydrographer, E. G. Paul, assisted by W. C. Sawyer. 
Acknowledgments are due to J. D. Hoffnrcl, n"lanager of the ·wilson Aluminum 
Company, at Holcomb Rock, Va., for the gage height observations on the James 
River at that place. 

lYe.~t n,·uiuia.-The hydrographic work in.,Vest Virginia was nmler the direction 
of Prof. D. C. Humphreys until the fall of 1903, at which time it ·was transferred to 
district hydrographer, E. G. Paul. 

Wi.sron.~in.-District hydrographer, E. .Johnson, jr., assisted by L. R. Stockman, 
assistant engineer. Ackno"\vleclgment should also be made to Prof. L. S. Smith, of 
the engineering department of the University of 'Visconsin, for material assistance 
rendered. 

NOitTliERN 1\.TLANTIO OOA_8T DILAINAGE. 

8T . • JOliN HIVER DRAINAGE BASIN. 

St .• John !liver drains the largest basin between St. Lawrence River 
on the north and Susquehanna River on the south. Its total drainage 
area is stated by vVellsa to be 26,000 square miles, of which approxi­
mately 7,500 square miles lie in :M:aine, its basin occupying the whole 
northern portion of the State. The extreme head·waters lie in the 
mountainous region between Maine and Canada, at elevations of 1,500 
and 2,000 feet; thence its waters flow at first generally northeasterly 
through Maine. From the point of junction of the northwest and 
southwest branches, where the river first takes its name, to its junc­
tion with St. Francis River, a distance of 90 miles, its eourse lies 
wholly in Maine, although tL portion of the tributary area lies in 
Canada. In this distance Alleguash River is the only tributary of 
importance. Wells estimates the average slope in the 90 miles to be 
1.6 feet per mile. From its junction with St. Francis River the 
St. John forms the northern boundary of Maine for 70 miles. Within 
this distance the slope is slightly greater than above, having been 
estimated to be 2. 7 feet per mile, while the volume is considerably 

oWells, Walter, The water power of Maine, 1869. 



HOYT.] RT. JOHN RIVER DRAINAGE BASIN. 15 

augmented hy two important tributaries-Fish River from the south 
and Madawaska RiYer from the north. At the point where it leaves 
the State line the river has an elevation of about 420 feet above sea 
level and drains an area of 8,71)5 square miles, of which 4,670 square 
miles are in Maim' and 4,095 R<JUare miles in Canada. Beyond this 
point it receives the waters of Aroostook and Meduxnekeag rivers, 
the basim; of which are almost entirely in Maine, besides several 
smaller trihutari(':-:; having their sources, and in some eases a large 
portion of their drainage basins, in the same State. 

The underlying rock is generally deep and either calcareous or day 
slate. The basin is well forested; large areas have never heen touched 
by the ax, while other portions have heen lumbered for pine only. 
Probabl~T 85 to GO per cent of the whole basin tributary to the river at 
the eastern boundary of J\!Iaine is in forest. 

According to "\V ells, the pond-.; and lakes in this basin in Maine 
aggregate a total surface area of 314 Bquare miles. Of thi;-; water 
surface 120 square miles, or 38 per cent, are tributary to Alleguash 
River (36 square miles of which have been diverted to Penobscot 
River); 60 square miles, or 1H per cent, are tributary to Aroostook 
River; and 8U sq narc miles, or :-65 per cent, are tributary to Fish 
River. At the outlets of seveJ.'al of these lakes dams han' been built 
which .store water to he used in transporting logs. 

Prior to 1845, a canal w·as eut from Telos Lake in the Alleguash 
basin to \Vehstcr Lake in the Penobscot ba~in. and a dam Waf; con­
structed between Chamberlain and Eagle lakes. Thus, by means of 
these artificial structures, Chamberlain Lake, with its drainage hasin 
of 270 square miles, was made tributary to the Penobscot. This 
divendon of St. John water is still continued. During the log-dridng 
season, which varies considerably in its duration, nearly all of the 
run-off :from this area is thrown to the Penobscot, while during the 
remainder of the year the gates in the dam at Chamberlain Lake are 
opened and water is allowed to flow both ways. On account of the 
fact that the gates in the dam at the outlet of Chamberlain Lake are 
about 2 :feet lower than those in the dam at Telos Lake, the flow 
from this basin to the St. John is greater than that to the Penobscot 
when the gates in both are open. As the :-mrfaee of the lake is lowered 
the proportion flowing to the St .• John increases until at extreme low 
water none flows to the Penobscot. 

Both the upper St .• Tohn and Allegum;h river;-; are generally inac­
cessible. The middle portion, forming the northern boundary of the 
State, may be reached on the Canadian ~ide at any point by the Tem­
iscouata Railroad, or in ~r[aine at Fort Kent and Van Buren by the 
Bangor and Aroostook Railroad, while the basins of Fish and Aroos­
took rivers are rendered easily accessible by means of the latter road. 
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The drainage areas of the stream and it~ principal tributaries are as 
follows: 

Drainuye areas rl,...,'t . .Tohu Hil'l'l' a'llll principal trilmtarie.~. 

____ R_i_ve_r_. ----I--------Lo_c_a_lit_-Y_· --------1 Mea. 

: Square miles. 

St. John .......... _ .. _ .. Below Allegash ......................... __ I 4, 320 
I 

Do . __ ............. . Eastern houndary of Maine .. _ ... _ ........ _I 

St. Francis ... __ .... _ . _ . ~Ionth ....... _ . _ . . . _ ...... _ ..... _ . _ .. _ .. . 

Mada~·aRka ...... __ ... ___ ._ .. do. __ .. __ ._ .... __ .... _ ...... _. __ ..... . 

To biqne . _ .. _ . __ .... ___ . _. _ .. do ............... __ .. ____ . _ ...... _ .. _ . 

~:~~g~1~~~1- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 
Do ___ .. _ . _ ... _____ . ·w allagrass . ___ ... _ .. ___ . ______ . ______ . ____ i 

Aroostook ... _ .. _. . . . . . . Mouth ---- · - - - ] 
Do _____ .. _ .... __ . . . Fort F;irfiel:l· ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~. ~ ~ ~. ~ ~ ~ ~ ~ ~: ~ ~ _ ~ ~ ~ 

Meduxnekeag . .. .. . .. . ::\Ionth ____ .. _ .... __ .... .. .............. __I 

8, 76.5 
580 

1,085 
1, 70.5 
L,.500 

910 
890 

1,585 
1,510 

520 

No measurements of flow of St. John Hiver have been published. 
The United States Geological Survey maintains gaging stations in thi~ 
basin on Fish Hiver at 'Vallagras:", lVIe., and on Aroostook River at 
Fort Fairfield, Me. 

FISH RIVER AT W ALLAGRASS, ME. 

Fish River enters the St. John from the south at Fort Kent. It has 
a total drainage area of 910 square miles, aU of which lies in ::\Iaine, 
and of which 80 square miles are water surface. The basin is ''cry 
generally "\Vooded, probably 75 or 80 per cent of its area being t'ltill 
in forest. Of the several available power sites one only is partly 
developed and used for the manufacture of lumber. The underlying 
rock is shale or slate, and in general i:-; well covered by soil. 

The gaging station at \Yallagras:-; was established by N. C. Grover 
on July 29, 1903. It i~ located just below the outlet of "\Val1agrass 
Brook. The area of the drainage basin at this point is S90 ::;qua~·e 

miles. A standard chain· gage i~ attached to trees on the bank; 
length of chain, 39.75 feet. It is referred to bench marks m~ follows: 
(1) Copper bolt in ledge tWO feet downstream from gage.; elevation, 
11.73. (2) Nail driven in blazed birch tree 5 feet up~tream from gage; 
elevation, 11.91 feet. Elevations refer to datum of gage. The mea~­
urements of flow are made from a cable located about 1,500 feet down­
stream from the gage, or by wading at low stages of the river. The 
channel i~ straight for 500 feet above and 300 feet below the cable, and is 
about 100 feet wide. The bed is permanent and of gravel. The depth 
increases gradually from either bank to a maximum at low water of 
3.5 feet near the center. The current at the cable is generally stt·ong. 
At extreme low water the observed mean velocity was 0.63 of a foot 
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per seeond. 
The gage is 
W allagrass. 
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The banks are high and are not liable to O\'ertlow. 
read onee a day by Eddie Michaud, a school teacher of 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover~ district hydrographer. 

-------- --------;---

Vatl'. Hyclrc•graplter. 

Fn'f. 8ceoiHliut. 

Sept;~:~~~~~ _1_~_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~! _ ~~ ~:]:r~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~I 
, I 

October 20 ________ - __ --- ____ :----.do ------------------------I 

2.HO :?60 

2.80 :?tn 

2.40 148 
Do _ _ _ _ _ _ _ _____________ , _____ do _______________________ _ 2.40 1-:4 

Octo ~:r _ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ :~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ : ~ : ~ ~ ~ ~ ~ ~ ~ ~ 
November 1~ _____ -- __ -- __ --I- ____ rlo -----------------------

2. 13 12H 

2.06 109 

2.;)0 :?00 

I '"'· 
II 

I 

I I I nay. July. ~\llg. :-;t•pt. XoY. nay. .Tnly. Ang . Sept. Ol't. Noy, 
I 1- ! 

I i ! 

-- -- --

1 ·····--· !.10 :-L :20 1"1 :.'.HI 11.------.---- ····-- R. :~o :.>. iO (") ~. 1'0 

2 -------·---- ------- 4.00 8.10 (<r'l :!.10 }I' ____________ , _______ :3.40 :!. 70 (") :..>. 1"0 

3 ----·····--- ------· 4. 00 :..>.1'0 (<II :!.10 1\1. ______ ..... ------- il. 10 :~. ~0 (<1) :..>. 1'0 

4 ------------ ···---- B. 90 1"1 (<I) 2.10 ~0 -- -- -- -- -- -- ------- :l.!OO :!. iO I") :..>.so 

5 ------------ ------- :'\. \10 i :..>. ,'i(l i'') ~. ~~~ :..>1.----------- ------- 3.GU :..>.nu :..>.:w :.>. 90 I 
6 ------------ ------- 8. iO 

i 
:..>.so l"'i :..>. 80 ~'2. --- ..... --- ------- :3. no ~. iO :..>.10 :..>. f.\0 

7 ------------ :). 70 I :..>. 70 111 1 ~- :)0 ~:-;_ ----------- B. iiO :..>. iO :.>. ~0 :..>.so -----·· i -------
R -------·---- ------- :3.70 :uo 111 1 :.>. :30 ~4------------ ------- :~.flO ~.!)(I ~- :..>0 :..>. ~0 

9 ------------ ------- :-;. t>O 
I 

~.,'i(l 
I 111 1 :..>. 40 :_>;) __ ---------- ------- 8. ;)(I 

I 
!2 .. 'l0 2.10 2. 80 

10 ------------ ------- 8. !10 I :i. 00 I (<I) 2. 40 2ti. ------- :3.40 :.>.FlO :2.00 2. 80 

11 :i .. ~o I :1. on I 

~. 70 ~7-------
: ! ------------ -------

I 
l"l :3.40 :..>.-!0 2.00 :..>. 80 

12 ------·----- ·------ :3.:10 :..>. 80 I" I :..>. 70 ~X.----- .. :1.:10 :2. :~o ! 2. :..>0 ~. 80 
13 :3.:10 :..>. 90 :..>. 70 

I 

~9 .. ------ 4.go 8. :..>0 :..>.80 I :..>.00 2. 80 ------------ ------- ! 1"1 

14 ------------ ------- :3 .. ~o :2.80 (ff) :..>. 70 :3U .. ----- 1.30 3. BU ~- 80 2.00 (I>) 

15 ------------ ------- :·!.40 :..>.so (If) :!. 70 81.------- 4. clO B. ~0 :.'.10 

16 ------------ ------- 8.40 :!.\HI (If) ~- 70 

I> Frnzt>n Xnn·mlK•r :..>9 to Deceml•c•r 81. 

AROOSTOOK RIVER AT FORT }<'AIRFIELD, l\IE. 

Aroostook River enters the St. .John from the west near Aroostook 
~T unction in the province of New Brunswick. It has a total drainage 
area of 1,585 square miles, of which 1,5G5 Rqnare miles lie in 1\laine. 
Probably 80 per cent of the whole bttsin is in forest. The underlying 
rock is usually slate. Lake storage is u:-;ec1 for driving logs only. 
Water power is used in Presqn8 Isle. ThP principal falls on the riyer~ 
known as Aroostook Falls, lie in Canada. 

IRR H7 -0-!--2 
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This gaging station was established by N. C. Grover on .July 31, 
1903. It is located at the steel highway bridge in the village of Fort 
Fairfield. The drainage area at this point is 1,510 square miles. A 
standard chain gage is attached to the steel webbing of the upstream 
truss; length of chain 27.61 feet. It is referred to bench marks as 
follows: (1) Northwest corner of ::;outh abutment, elevation 22.43 feet. 
(2) Marked point on connection plate near gage, elevation 23.60 feet. 
Elevations refer to datum of gage. The initial point for soundings is 
on the right bank at the bwer end of the inclined end po;;;t of the 
downstream truss. The channel is straight for at least 1,000 feet 
above and 1,000 feet below the station, and is about 350 feet wide, 
broken by three piers. The bed is of gravel and permanent. The 
banks are high and are not liable to overflow. The current is medium 
at low water and swift at high water; the least observed mean velocity 
was 0. 7 ± of a foot per second, at gage height 3. 31 feet. The depths 
are small at low water, averaging about 2 feet. The gage is read twice 
daily by C. C. Harvey. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Discharge measw·enunt.s of Aroostook River at Fort ~F'ah:tield, },fe., in 1.903. 

Date. Hydrographer. 

July 3L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ N.C. Grover __________________ _ 

September 10--------------- _____ do------------------------
October 27 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. E. Pressey __________________ . 

Gage 
height. 

Feet. 

3. 70 
3.31 
3.36 

Discharge. 

Second-feet. 

785 
270 
826 

J[ean daily gage heiyht, In feet, (~f Aroostook Riuer at Fort Fairjield, Jle., jM 1903. 

Day. 
I July I~ Sept. Oct. Nov. Dee. i 

:; : n:ay;:: J'"'~; 
Aug. Sept.j Oct. ~OY. Dec. 

__ I 

l.. ........ r .. ..~3.65 3. 50 3. 2.5 3.30 3.90 3.40 4.00 3.15 4.35 

2 ................. 3.60 3.55 3.20 3.30 4.25 3.50 3.80 3.20 4.05 
3 ................. 3.60 3.65 3.15 3.40 4.40 19 ........ __ 1, ..... 3.60 3.85 3.25 4.00 

4 ................. 3.55 3. 55 3.20 3. 4.5 4. 2.5 20 .......... i 

3.55 3.80 3.45 4.00 -····· 

::::::::::::1:::::: 3.60 3.45 3.15 3.50 4.20 21 .......... ! ...... 3.85 3.65 
I 

3.45 3. so 4. 00 
3.fl0 3.40 3.10 3.55 4.10 22 .......... ····-· 4.15 3.60 

I 

3.40 3.80 4.30 
i I 

7----------- ···--- 3.50 3. 3.5 3.10 3. 7.5 4.10 23 .......... ' ...... 4.10 3 . .'i0 3. 40 :3.80 
8 .......... - ------ 3.40 3. 35 3.1.5 3.70 -1.00 24 ·········- I 4.0.5 3.40 3.40 3.75 ------
9 ........... I 3.40 3.30 3.~0 3. 70 4.00 25 .......... 3.95 3.40 3.35 3. 65 ···--- -----· 

10 .... - ... --- ···--· 3.50 3.30 3.10 3.90 3.85 26 .......... ------ 3.80 3.~ 3. 30 3. 7fl 

11. ... - ------ ···--· 3.40 3.30 3.05 3. 9.5 3.35 27 .......... ......... 3. 70 3.SO 3. 30 3. 65 
12 ........... ----·· 3.40 3.40 3.10 4.30 3. 70 28 .......... ......... 3.80 3.30 3.30 3. 65 
13 ........... ------ 3.45 3.3.5 3.15 4.00 3.85 29 .......... ......... 3.65 3.30 3.30 3.90 4.50 
14 ........... -----· 3.85 3.40 3.20 4.40 4.00 30. ········· ------ 3.50 3.25 3.20 4.00 
15 ........... : ...... 3.65 3.45 3.15 4. 70 (a) 31 .......... 3. 70 3.55 3.25 ------ ........... 
16 ........... ' ...... 3.45 3.80 3.20 4.30 .......... 

I 
I 

H Readings December 15 to 31 through ice, 



HOYT.) STREAM MEASUREMENTS IN 1903, PAR'l' I. 19 

ST. CROIX IUYER DRAINAGE BASIN. 

St. Croix River i~ formed by two branches; one, known as the 
upper St. Croix or Chiputneticook River, is the outlet of Schoodic 
Lakes; the other, Kennebasis River, is the outlet of the western lakes 
of the area, known as Kennebasis Lakes. The upper 8t. Croix, with 
its tributary lakes, form::; nearly half of the eastern boundary of Maine, 
separating that State from New Brunswick. The total drainage area 
of the main stream is about 1,630 square miles, of which 920 square 
miles are tributary to the great reseryoir ~ystems control1ed by dams 
at Vanceboro and Princeton. The length of the stream from the 
headwaters to the mouth is 100 mile::;. The basin is, in general, lower 
than that of any of the larger streams of the St:'lte flowing into the 
Atlantic, its headwaters having an elevation of about 540 feet. The 
fall from Chiputneticook (the lower of the Schoodic Lakes) to tide 
water, a distance of 54 miles, is, howm'el\ 382 feet, or 7 feet to the 
mile. At a number of places where falls and rapids occur water power 
has been or can easily he developed. 

The lake surface of the Upper St. Croix is approximately 50 square 
miles, and that of the \Vest Branch 70 square miles in area, taking 
into account only the principal lakes and pond:;;. Indeed, aboye 
Vanceboro and Princeton, each branch of the riyer i3 simply a succes­
sion of lakes to almost the extreme head waters. \V ells estimated the 
total lake surface of the St. Croix as not less than 150 square miles, 
or nearly one-tenth of the total basin. The drainage area at various 
points on the rhrer i~ given in the follo,ving table: 

Druinar;e al'ea of S't. Oroi.1.· Rirer. 
Main river: S<l. miles. 

Vanceboro dam, foot of the Schoodic Lakes________________ 420 
Little Falls ______ .... _________ .. _ . _ . ____ . _ . ____________ . . . 500 
Immediately above mouth of ·west Branch _____________ ... 690 
Immediately below mouth of \Vest Branch ________ .. _ _ _ _ _ _ 1, 860 
Spragues Falls _________ . ________ . _ .. _ ... ______________ .. _ 1, 390 
Calais, lower dam ______ . _________ . ___ . __________________ . 1, 580 
l\Iouth of river, eastern border of town of Calais. _____ . __ .. _ 1, 630 

w· est Branch: 
Princeton dam ___ . _______ . _____ .. _____ .. __ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ .500 
Confluence with main river_______________________________ 670 

A large proportion of the drainage baRin is still covered with tim­
ber, and above Vanceboro and Princeton the region is for the most 
part wild and inacessible. The greater part of the timber land in this 
region is controlled by sawmill owners at Calais and St. Stephen. 
In 1898 the amount of lumber sawed annually had decreased from 
about 100 million feet to 25 million feet, and since then the number 
of sawmills has been greatly reduced. In 1901 the lumber sawed 
amounted to 28 million feet, showing that the rate of cutting has 
remained nearly constant during the last few years. There are on 
this stream favorable locations for paper and pulp mills, but arrange­
ments would have to be made with the sawmill owners in order to 
obtain a supply of timber. 
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The river i:-; navigable a:-; far as Calais, except during two months 
of the year, whea it is frozen. Calais has railroad connection with 
Bangor directly over the vVashington County Railroad, and, by way 
of Vanceboro, m'er the Canadian Pacific and the Maine Central rail­
roadl-i. There i:-; also a short road connecting Princeton with Calais. 
Above Princeton the transportation facilities are poor. 

RT. CROIX lUVER AT SPRAGUJ<jS FALLS NEAR BARIKG, ME. 

This station was established December 4, 1902, by F. E. PreRsey. 
The drainage area at this point is 1,390 square miles. A standard 
chain gag·e is attached to the lower guard timber of the \V ashington 
County Railroad bridge; length of chain, 24:.8± feet. It is referred to 
bench marks as follows: (1) The downstream corner of bridge seat on 
right abutment; elevation, 17.60 feet. (2) Copper bolt in bowlder on 
right hank about 200 feet dmvnstream from the bridge; elevation, 
15. !IS feet. Elevations refer to the datum of the gage. 

The measurements of flow are made from a car suspended on a steel 
cable stretched O\'er the river about one-half mile above the bridge. 
The initial point for soundings is 60 feet from small pine tree near 
anehorage on right bank. The channel is straight for 100 feet above 
and 1,000 feet below the cable, and has an unbroken width of about 200 
feet at ordinary stages. The banks are high and rocky, and the bed 
is rocky and permanent. The observed mean velocity at the cable has 
varied between 5.±9 feet per second at g·age height 9. 70 feet and 1.29 
feet per se~ond at gage height 6.53 feet. The measurement at gage 
height 6.11 feet was mftde from the bridge to which the gage is 
attached; mean velocity, l.f1 feet per second. The gage is read twice 
daily by Simeon Phinney, section foreman on the Washington County 
Railroad, who resides in Baring, Me. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Discharge measnrements of 8t. Croi:r: River at 8pragues Fall.s near Baring, ][e., in 1903. 

Date. Hydrographer. 

! 

Gage 
f Di~rharge. height. 

-------- -- -----~-----~ 

Feet. Sec on dfect. 

)'[arch 21 __________________ -~ R )i. Conner . ____ - - - - _ - __ - - - - -
April 20 ____ ....... ____ ... _______ do _______________ . _______ . 

April 28 _____ ..... __ ... _ .. _. _._ .. do . ___ .... _. _____________ _ 

9.70 5,879 
9.30 5,060 
8.30 2,700 

April 29 __ ............ __ . __ . . ... do .. __ ... ___ .. ______ .. ___ _ 8.40 2,986 
May 18 ____ ..... _______ ... _. . __ .<lo ________ . ____ . _________ _ 7.20 1,445 
May 19 _____ ... ____ . _. ____ . ___ .do . ____ . ______________ . __ _ 7.30 1,543 
September fl . ______________ -I F. K Pres!'ey ____________ ... ___ _ 

Octo~:,.-~ : : : : : : : : : : : : : : : : : : : ~- ;,-_-~ ~~;~,:~; : : : : : : : : : : : : : : : : : : :I 
6.53 787 
6.55 796 
6.11 589 
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Mean daily gage height, in feet, of 8t. Croi.r Rin'l' ut ,"\prayues Falls near Baring, Jie., 
for 1903. 

---~~~-~-~ Jan. I Feb. __ Mar. Ap~ May.~- June.J~uly.IAug~-~~ept. 0<'t I Nov I Dec 

1.. ................. ~.oo R.9o 9.30 s.~o :--:.60 7.90 8.5of6.70 n~1~ t>~5o. 1 tl.~o 
2................... 7. 90 9. 00 11.00 9. 30 i-i.lO . 1-i. ;l{) 8. 20 8. 50 I ti. 70 G. 10 I ti. 50 . tl. 70 
3................... 7. ~10 9.10 10.40 9. 00 8. 00 8 .. 'iO ~- 20 R. ·10 tUiO f..10 G. 50 ! ti. 70 

4 ................... 7.80 I S.90 10.00 9.00 8.00. 8.40 8.40 :-1.40 6.1i0 6.00 I ti.50 i 11.70 

5 ................... 7.70 S.70 Y.80 9.00 R.OO S.40 1'1.40 8.40 li.60 6.00, !0.40 ti.70 

6 •....••.........•.. 7.80 I ~.70 9.80 R.90 8.00 i-1.40 :-1.30 8.30 ll.GO G.OO: li.40 G.80 

7 ................... 7.80: 8.70 9.80 8.90 8.00 8.40 8.20 8.30 6.ti0 6.00 j 6.40 ti.RO 

8................... S. 00 S. 90 9. 20 8. 80 8. 00 8. 40 8. 20 i 8. 30 G. 50 6. 00 6. 50 G. 80 

9................... 8. 30 9.10 9 .. 50 19. GO 8. 00 S .• 10 8.10 I 8. 20 . G. 50 G. 00 6. 50 G. 80 

10................... 8. :30 • 9. 30 9. 70 

1

10. 60 8. 00 s. 50 8. GO 8. 10 6. 50 6. 00 6 .. ')O ti. 90 

11................... 1-i. 60 9. 70 9. 90 10.80 8. 00 ' 8. tiO 7. 90 7. 80 ! 6. 50 5. 90 6. 60 tl. \lO 

12................... 8. 80 9. 60 10.50 110.60 8. 00 "· 70 7. 90 i 7 .. 50 I G. 50 I 5. 90 (i. GO G. 90 

13 ................... 9.90 9.50 11.00110.50 8.00 8.80·7.90 7.301 ti.50i6.00 7.10 7.30 

14................... 10.30 9. 40 11.30 
1

10.00 7. 90 8. RO 8. 10 7. :W ti. 40 ! 6. 00 7. 20 7. 70 

15................... 10.60 9. :30 10.90 9. 70 7. 30 8. 50 8. 20 7. ~0 ti.JO I 6. 00 6. 80 7. 70 
I 

16 ................... 10.70 9.10 10.70 9.50 7.10 8.00 8.30 7.20 6.40: G.OO t\.90 7.70 

17 ................... 10.70 9. oo 10. 5o 9. 30 7. 20 7. 7o 8. 30 7. 20 ti. 40 I ti. oo ri. go 7. 70 

7. so 

7. so 

8.00 

18 ................... 10.90 

19................... 11.60 

20 ................... 12.00 

21. .................. 12.00 

22 ................... 10.20 

23................... 10. 40 

24 ................... 10.40 

25 ................... 10.80 

9. 00 10. 10 9. 30 

9. 30 

9. 40 

9.50 

9. 70 

9. 80 9.30 

9. 80 9. 3\) 

9. 80 9.10 

9. 80 9. 00 

9. 90 10. 00 8. 80 

9. 90 10 .. ')0 8. 60 

9. so 10. 90 8. 40 

7. 20 

7.30 

7.30 

7.30 

7. 30 

7.30 

7. 30 

7.50 

26 ................... ll.t>O 10.10 11.20 8.30 7.80 

27..... . . . .. . . . . . . . . . 12. 00 9. 70 11. 00 8. 30 8. 00 

28 ................... 11.20 

29................... 9.10 

30..... .. .. . . . . . ... .. 9. 00 

31.. ... .. .. . . .. ...... 8. 80 

9. 70 10. 70 8. 30 8. 40 

10. 00 8. 40 8. 70 

9. 30 8. 40 8. 90 

9. 30 8. 60 

7.50 

7.50 

7 .. )0 

7. 50 

7. 50 

7. 60 

7. 60 

7. 60 

8.30 

8.30 

8.30 

8.30 

8.30 

8.30 

8.30 

8.30 

7. 60 8.40 

7. 60 8. 40 

7. 70 R. 50 

7. 70 8.50 

I. 70 
1 

8. 50 

····· 8.50 

7.20 

7.20 

7.20 

7.20 

7.20 ! 

7.10 

7.10 
7.00 . 

7.00 

6.90 

6.80 

6.80 

6. 70 

6. 70 

--------~ -----

li.40 

6.40 

li. 30 

G. :30 

o. 20 

G. 20 

li. 20 

l\. 20 

G. 60 

G.tiO 

6.GO 

G. GO 

ti.tiO 

G. 60 

6. 60 

G. no 

7.00 

7.10 

7. 20 

7. 20 

7. 20 

7.10 

7. 00 

G. 90 

6. 20 6. 60 ti. 80 

6. :w G. 60 n. so 

ti. 20 G. tiO 

G.10 ti.tiO 

H.10 I 6. tiO 

6. tiO 

8. 30 

8.30 

8.20 

iUO 

8.20 

8. ~0 

l-:.10 

8.10 

Rating table for St. Croi.c Rirer at 8pragues Falls near Baring, Jie., from Decembr'!' -f, 
1902, to December 31, 1903. 

Gage Discharge. llage Di;.;charge. Gage 
Dil'eharge. I Gage DiRcharge. Height. height. height. height . 

• I ----
Feet. Second-feet. Feet. Second-feet. Feet. : Second-feet. II Feet. Seconrl)i·r f. 

5.9 525 6.9 1,120 7.9 2, 255 
1

1 8.9 :1,8.55 
6.0 6.55 7.0 1,225 8.0 2,38o I 9.0 I 4,090 

I 

6. 1 585 7. 1 1,330 8.1 2,510 I B. 1 4,340 
6 •J ... 620 7.2 1,440 8.2 2,640 9.2 4,60i) 
6.3 660 M 'l 

/ •• :> 1,550 8.3 2, 775 9.3 4,880 
6.4 710 7.4 1,660 8.4 2,920 

I 

fl. 4 fi, lGO 

6.5 770 7.5 1, 775 8.5 3,075 9 .. ) .5, .ffiO 
6.6 840 7.6 1,890 8.6 :1,245 9.() I f), 7.50 
6.7 92.5 7. 7 2, 010 8. 7 

I 

! 3,430 9.7 6, 0.55 
ti. 8 1, 020 7.8 2, 130 8.8 I 3,635 9.8 6,3GO 

I 

Tangent at 9.60 feet gage height. l>ifferencPR aho\'l~ thiH point :10!) 1wr tt~nth. 
Table wl'll 1lett~rmined. 
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Jfeun daily di8chal'f/(, in S('('011d-fed, t/ ,'-.'!. rroi.l' Ril'fl' at .S'pragnes Falls 1/WI' Baring, 
Jfe., fol' 1908. · 

Ilay. 

}_ ____ __ 

4 ______ _ 

6 .. -----

7 ------
X.---.--
g ______ _ 

10 ...... -

11-------
12 .. -----

1:~----- . -
14 .. ----­
lfi.----­

lli-------
17 ______ _ 

1R. ____ . _ 

19 .. -----

20 .. -----

21.------
22 _____ __ 

23 .. -----

2L. ..... 

25 .. -----

26.------

27-------

2!-1 ....... 

29 .. -----

30 .. -----
3L ____ __ 

-

..... 

-----
-----

-----
...... 

-----
I --- .. , 

--- .. I 
-----
-----
-----
-----

I -----1 
I ....... 

----
-----

I 
-----1 
..... 

--
---
--

--
--

-----
-----
-----
-----
~ -- . -

Jan. 
-~ 

2,380 

2,2fi.'i 

2, 2fi5 

2,130 

2, 010 

2,130 

2,130 

2,380 

2, 775 

2, 775 

3,245 

3, 635 

6, 6G5 

7,885 

8,800 

9,105 

9,105 

9,715 

11, R50 

13,070 

13,070 

7, 580 

R, 190 

8,190 

9, 410 

11, 8.)0 

13,070 

10,630 

4,340 

4, 090 

3, 63.5 

I 

~-- ---~~~-

I ~ov. I ~ec. Feb. Mar. Ap'·[ "">"· June. July. Aug. Sept. Oct. 

~8~11~.~; 
------ ~~ -~ ----- - -~ -----:,-;)- ~~-~: 

3,24fi 2,255 3,075 92.') 1)8.5 770 925 

·t. 090 10,020 4,8SO 2,-'i]() 3, 07fi 2,640 3,075 92.5 585 770 925 

4, 34o I 8, 190 4,090 2,3XU 3, 075 2,640 2, 920 840 fl85 770 925 

3 855 6 970 4,090 2,31-iO 2, 920 2, 920 2,920 R40 G55 I 770 925 ' ' 
65.') I 3,430 G,360 4,090 2, 3HO 2,920 2, 920 2, 920 840 710 925 

3,430 G, 360 3,855 2,3SO 2, 920 2, 775 2, 77.5 840 G55 I 710 1,020 

3, 430 6,360 3, 8.)5 2,380 : 2, 920 2,640 2, 775 840 655 710 1,020 
: 

3,856 4, 60.5 3,63.5 2, 380 2, 920 2,640 2, 775 770 6.5.5 770 1, 020 

4,340 5, 450 5, 7.)0 2, 380 ! 2, 920 2,510 2,640 770 655 770 1,020 

4,880 tl, 05.5 8, 800 I 2, 380 13, 075 2,380 2,510 770 655 770 1,120 

6,055 6, 66.5 I 9, 410 I 2, 380 3, 245 2, 255 2,130 770 525 840 1,120 
;,, 750 8, 495 X, 800 2, 380 3, 430 2,25.5 1, 775 770 1 525 840 1,120 
5,450 10,020 R, 4% ' 2, 380 3, 635 2,255 1,550 770 i 655 I 1,330 1,550 

.5, 100 10,935 6, 970 , 2, 255 3, 635 2, 510 1, 440 710 1 2,010 65.5 ! 1,440 

4,880 9, 715 6, 0.5.5 ' 1, 5fi0 3, 075 2,640 1,440 710 655 1,020 2, 010 

4,340 9,105 .5, 4.50 : 1, 330 2,380 2, 775 1,440 710 I 655 1,120 2,010 

4,090 8,495 . 4, 81'0 1,440 2, 010 2, 775 1. 440 710 ! 65.5 1,120 2,010 

4,090 7,275 4, 880 : 1, 440 1, 775 2, 775 
I 

840 ' 1, 225 1,440 710 i 2,130 

4,880 6, 360 4, 8!-\0 l1, .550 I 1, 775 2, 775 1,440 710 840 1,330 2,130 

5,160 6, 360 I 4, 880 1, 550 ! 1, 775 2, 775 1, 440 660 . 840 1,440 2,380 

5,450 G, 3GO 4, 340 1,550 1, 775 2, 775 1, 440 660 ' 8·10 1,440 2, 775 

G, 055 6,3!30 4,090 1, fi50 1, 775 2, 775 1,440 : 620 840 1,440 2, 775 

6,Gf3.5 6, 970 3,G35 1,550 1, 890 2,775 1,330 620 840 1,330 2, G40 

t1,6G.'i 8,49.5 3, 24fi 1, 550 1,890 2,775 1, 330 I 620 840 1,225 2,640 

6,360 9,715 2, 920 I 1, 775 1,890 2, 775 1,225 620 I 840 1,120 2,640 

7, 275 10,630 2, 77512, 130 1, 890 2,920 1,225 620 
I 

840 1,020 2,640 
i 

6, 055 10,020 I""'""""'"' C) \ 1,890 2,920 1,120 620 840 1,020 2, 510 2,110 ~,380 

6, 05.5 9,105 2, 775 I 2, 920 2,010 3,075 1,020 620 840 1,020 2,510 

6, 970 2, 920 3,430 2,010 3, 07.5 1,020 

~.1 
840 1,020 2,510 

------- 4,R80 2, 920 3,855 2, 010 3,075 925 840 1,020 2,510 

·-·---- 4,X80 ------- 3,245 ------- 3,075 92.5 840 ........... -. 2,510 
I 
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Estimated monthly discharge ut ,r;,·t. Cmi.c River at 8pragw)s Falls near Baring, ][e., for 
1902 and 1903. 

[Drainage area, ,1,390 square miles.] 
- ----- -----~----c----------------- --,----------

::\Ionth. 

1902. 
Decem ht:>r ___________________ _ 

190:::. 
January _____________________ _ 

February ____________________ _ 

~1:;~~ ~~ _ : : : : : : : : :. ~ : : : : : : : : : : : : I 
1\Iay __ . __ . _________ . ________ _ 

June __ .... __ -----------------
July ____ . ___________________ . 

August ______________________ . 

Septembt>r ___________________ _ 

Oetober ____ . ________________ _ 

November ___________________ _ 

Deceml1t>r ___________________ _ 

The year ______________ -I 

Discharge in second-feet. 

Maximum. Minimum. 

6,055 1 

I 

13,070 I 

7,275 
10,935 

9,410 I 

3,855 
3,635 

3,075 

:3,075 

925 

8-10 

1,440 
2,775 

13,070 

1,120 

2,010 
3,-130 
-1,605 

2,775 
1,330 

1,775 
2,25.5 

92.5 

58.5 

.525 

710 

925 

525 

Mean. 

3,260 

6,463 
-1,998 
7,684 
-1,834 
2,206 

2,525 

2, 714 

1,836 

725 

723 
1,029 

1,837 

3,131 

Run-off. 

Second-feet Depth in 
per~rt~~re inches. 

2.35 

4.65 
3.60 
5.53 
3.48 
1. 59 

1. 82 

1. 95 

1. 32 

. 52 

.52 

.74 
1. 32 

2.25 

2.45 

5.36 
3.75 
6.37 
3.88 

1. 83 

2.03 
2.25 

1. 52 

. 58 

. 60 

. 83 
1. 52 

30.52 
------- --------- ---------------'------'------'------'-----

a ~IRreh 1, <li~!"harge estimated. 

1\IACHIAS RIYER DRAINAGE BASIN. 

The Machia~ may he taken as fairly representative of several of the 
smaller streams of Maine \vhich empty their waters directly into the 
ocean, and whiC'h are commonly referred to as "coastal rivers." Its 
total drainage basin is 495 square miles, nearly all of which lies in 
Washington County, Me. Its extreme headwaters lie at an elevation 
of nearly 500 feet, an·d are not more than 50 miles from tide water. 
"\Veils listed 20 lakes in this basin, ag·gregating 29.5 square miles in 
area of water surface. "\Vithout important exception these lie, how­
ever, in the extreme headwaters. Dams are maintained at several of 
the outlets of the lakes, and the stored water is used for log driving·. 
The underlying rock is usually granite. Probably 70 to 80 per eent 
of the ba~o;in is ~o;till in forest. 
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::\IACHIAA UIYER AT WHITNEYVILLE, ME. 

Thi:s gaging 1-'tation was estahli~hed October 17, 1!103~ by F. E. 
Pres.-;ey, at the hridg·e of the \Yashington County Railroad~ near 
\Vhitneyville. The drainage area at this point is ±65 square miles. 
A r-;tanclard chain gage is attachrd to the guard timber on the down­
streuw side of the bridge; length of chain, 25. 3± feet. It i.-.; referred 
to tho following described lwnch marks: (1) Copper bolt in outcrop­
ping ledge on upstream side of railroad track and 170 feet from the 
face of left abutment; elenttion, ~0.12 feet. (2) Downstream outer 
corner of bridge seat of right abutment; elevation, 18.05 feet. (3) 
:Marked point on floor beam of bridge at zero end of gage; elevation, 
23.8H feet. Elevation.-; refer to datum of the gage. The initial point 
for soundings is on the left hank at the lower end of the inclined end 
post of the dovvnstream truss. The velocity is small at low water. 
J\!Ieter measurements may be made by wading at a point 200 feet above 
the bridge at low stages of the river. The water is confined to one 
channel at the bridge at all stages; the width is about 130 feet. 

A short distance above the station is a dam which stores water for 
use by the mills in ~lachias. The gates in this dam are opened and 
closed each clay during lo·w stage:-:; of the rh'er. As a rf'Emlt the river 
fluctuates as much as 0.5 of a foot on the gage. The bed is sandy~ but 
permanent. The gage is read hvice daily by George ~fcKenzie, a 
farmer of vVhitneyyille. 

The observations at this station during 1903 have been made under 
the clire<"tion of N. C. Grover, district hydrographer. 

In U103 a discharge measurement was made at this station by F. E. 
Pressey as follows: 

Oetober 17: Gage height, 6.G:) feet; clitleharge, 221 second-feet. 

Jfcan daily !lU!ft' lu ir;ht, in jl d, 4 Jfuchias Ril'er 11t Tl7Litneyville, ..:lie., for 1903. 

D:ty. ; O<'t. 1 Xov. Dec. i Dny. I Oet. I Xov. Dec. [I Day. 

I , - - -~ --il---- ---
1.. ........ 1....... 6.9-5 7.40 1-;~~.~~~~~.-------1 ~;;,2.~ 8.50 li 23 ....... .. 

~-----·-·--1---··· li.90 7.-Hl I, 13 ......... 
1 

....... 8.20 8.50 ,' 24 
3 ' li.9.5 7.[1() 14 ! 8.20 R.6.'i :1 2.5::::::::: 

4::::::::::::: 7.3.5 7.40 1.5:::::::::::::::::1 8.10 8.7.5 : 26 ........ . 

5. - . --- . - -T " 7. 80 7 .. ')0 11~1; -__ · -_ -_ ·. _- _· _- _·! _· -_ -_ -__ - -_ ·.I 7. 90 8. 20 'I 27 ...... - . -

~:::::::::: 1 :::··· ~:~~ ~:~~ . 18......... 7.90 1 ::~~ ~:~~ I~::::::::::~ 
~::::::::::~::::::_ ~::~ ~::~ ~~- ........ ~:~~I :::~. ~·~~ :~--·-·----

1 0. ~ " - - - - - . i - - - - - • - 7. 80 7. ;),5 ~1: : : : : : : : : II 7. 651 7. 55 : ; : 9~ I" -. " .. --. 
11 .......... :. . . . . . . 7. 70 S, 3.'i 2~. .. . .. .. . 7. 50 7. 551 8. 55 

Oet. XoY. Dec. 
----

7.55 7. 6.') 8.55 
7.50 7.85 8.25 

7 .. 50 7. 75 8.10 

7.45 7. 4.5 ! 7. 95 
I 

7. 40 7. 00 7. 85 

7. 25 7. 05 7 .. 55 

6. 9.5 7.0.'i 7. 3.5 

6. 70 I 7.05 7.45 

6.60 j----- 7.25 
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PENOBSCOT RIVER DRAINAGE BASIN. 

Thi~ basin, which has a total area of 8,500 square miles, lies wholly 
in Maine. It extencli-; from the Atlantic Ocean on the south to the 
ba.-,in of the St. John on the north, a di~tancc of 160 miles~ and from 
the New Brunswick boundary on the east to the Quebec boundary on 
the west~ a distance of 115 miles. The general elevation of the basin 
is low0r than that of the drainage basins to the west. The heachvaters 
of the main ri\Ter lie in the mountainous region on the boundary of 
Qnehee at an elevation of nearly 2,000 feet. The slopes of the upper 
tributaries are generally steep. Chesuneook Lake lies near the center 
of the basin at an elevation of 900 feet. From this point to tidewater, 
the d.istance along the river is about 115 miles, indicating an average 
slope of 7. R feet to the mile. This is concentrated at intervals by ledges 
where water power has been or may be developed. The water from 800 
square miles of the basin j:-; discharged into the main river below its 
lowest available water power at Bangor. 

Taken a:-; a \Yhole, the basin is rather uniform in its topographic 
features. Hills and low mountain:-; streteh from near the sea to above 
Bangor; farther north is an undulating plain, \vhile to the west the sur­
face becomes more broken and i:-; greatly diversified by hills, detached 
peaks, lakes, ponds, and S\vamps. ~-\..t the south the basin merges into 
that of the l{ennebee, and at the north into that of the Allegnash, 
terminating on the northwest, at the boundarie:-; of the State, in a 
region of highland intermingled with swamps and lagoons. The whole 
northern basin of the main river and its tributaries is in forest. 
Original growth covers a large portion of this area, and in general, 
\Vhere,·er cuttings have been made, a dense second growth has sprung 
up. ExtenshTe areas in the southern basin have been cleared and con­
verted into farm:-;. Probably 70 to SO per cent of the whole basin 
above Bangor ]:-; in forest. Throughout the upper portion of the 
basin slate is the prineipal outcropping rock, being succeeded to the 
east and :-;onth by :-;chists~ gneiss, and granite~ the soi] i:-; mainly clay, 
graYel, and loam. 
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The drainage area of the rin•r and its chief tributaries are given in 
the following· table: 

River. Loeality. 

Penobscot ...... ____ .. __ Opposite northweBt extremity of Moosehead 
Lake, township of Seboomook, immedi­
ately below mouth of Nulhedus Creek. 

Do .............. _.. Entrance into Chesuncook Lake ..... ____ .. . 
Do _ ..... __ . __ .. _ .. _ Outlet of Chesuncook Lake . _______ ... ___ . _ 

Do ____ .. ____ ... __ _ _ 2\Iillinocket, outlet of Twin Lakes _________ _ 

Do . ___ . ___ . ________ ! Immediately below mouth of t>ast rJran<"h of 
Penobscot. a 

Do . ____ . __________ . Immediately below month of 2\Tattawam-
keag.a 

Do ____ . _ ....... _. _ _ .:\lontague, immediately below month of Pis-
cataquis. a 

Do _ _ _ _ __ __ _ _ _ _ _ _ _ __ Sunk Haze Rips 1t ______________ .. ________ __ 

Do _______ ._ ........ Old Town, above mouth of Pushaw Rivera_ ·I 
Do . ___ ... __ . ___ ... _ Bangor, al1ove mouth of Kenduskeag Rivera_ 

Do ... _ ......... __ . _ ~Iouth rt • __ •• ___ • _ •••••• _ • __ • ______ • • • __ _ 

Cauquomogomoe ____ . _ _ _ Entrance into Chesuncook Lake ___ . __ . _ . __ _ 

East branch of Penobscot. Urinclstone a •• _ •• _____ .. ___ ...•... _____ ._.I 
Do - - - - - - - - .. - ..... _ 1\;Iouth a ____ •• ____________________________ 

1 

Mattawamkeag . _____ . _ _ Immediately below outlet of Baskahegan Lake I 
Do ________ . _ .. _ .. _ _ J\llouth. ___ .. ____ .. ____ . ___ . _ . ____ . _______ . 

Piscataquis ___ .. __ .. ____ : Low's Bridge __________________ .. ________ _ 

~: : :: : : - : : : : : : : : : : : I ~:::~: : :: : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : 

'Passadumkeag _ . _______ -I- ____ do _________ . __________ . ___ .. __ . _ . ____ .
1 

Drainage 
area. 

81jllili'C lllilt::S. 

510 

850 

1,-150 

1,880 

3,260 

-1,9-10 

6,630 

7,260 

7,340 

7,720 
8,550 

230 

1,130 
1,160 

190 

1,510 

280 

330 

1,500 
-!OQ 

aincludeR Chamberlain Lake basin (2i0 sqnarL' miles). See description of St. John drainage basin. 

The United States Geological Survey now maintains gaging stations 
at the following places in the Penobscot basin: On the Penobscot at 
l\fontague; on Piscataquis River at Low'g Bridge, near Foxcroft~ 
on Mattawamkeag River at Mattawamkeag; on the east branch of 
Penobscot Hiver at Grindstone. 

PENOBSCOT IUVER AT ::\IILLIXOCKET, ME. 

The discharge of the Penobscot at Millinocket has been computed 
from data furnished by H. S. Ferguson, engineer for the Great 
Northern Paper Company. These results were obtained by adding to 
the flow through the wheels the flow m'er the dam. The wheels were 
rated at Holyoke, l\1ass., before being placed in position. As the head 
under which they worked, averaging about 110 feet, iH much greater 
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than the head under which they were tested, several tube float meas­
urements of the flow in the can~l leading to the mill have been made by 
Mr. Ferguson in order to determine just how mueh water the mill uses 
under different conditions of g·ate openings. By means of these meas­
urements it is believed th~tt a very good estimate has been made of the 
flow through tlw wlwPls. The dam i:-; of eonerete, resting on rock, 
and does not leak. The flow over it was eomputPCl hy use of the 
formula (j=c ~ .li~, in whieh cis a variable coefficient obtained from 
a study of the results of experiments made by George \V. Rafter at 
the Cornell testing flume. 

"\Vhen the flow of the river is less than 2,500 second-feet all of the 
water ·is generally used through the mill; at higher stages the excess 
is wasted over the dam. The flow over the flash boards, which are u~:-~ed 
whenever possible. is computed by use of the formula Q=3.33 1, .li~. 
The area of the drainage basin at Millinocket i~:-~ 1,880 square miles. 
Several dams, ·which have been constructed at points in the basin ahm'e 
this point, store \Vater on a surface of practically SU square miles. 
This water is used for log driving and for manufacturing purposes . 

.Jfeun drtily dischal'ge, in second:feet, of Penob8cot Rit•a at 1lfillinorket, 1.lfe., fo!' 1908. 

--~~-J~~~ Feb. 
I 

-:'liar. Apr. ~lay. Jnn~~ J~1ly.] Aug._ Sept.[ Oct. Nov.u Dec. 

------ --- -~~ 

1. .......... 1, 7-!0 1, 210 R~lO 2-t, 2:io 10, 3-!0 1, liSO 2, 670 2,330 2, 500 1, 380 i">O 50 

2 ........... 1,750 1, 1-!0 1,130 2~, 2.')0 11, 060 1 2, 290 2, 540 ii,800 3,060 1, ~10 510 50 

u .•• ----. --- 1, 7-tO 2,280 2,0~0 22,;)50 10, 610 I 2. 1m 2, -t-to 1,410 3,3-tO 1,350 

:~~ I 
50 

-! ....... 7-tO 2, 310 1,.'110 20,930 11,670 12, .')10 i 1, 570 2,.520 2,430 830 50 
;) ______ 1, 240 2,020 1, 960 20,470 12,290 ' 2, -!40 11,020 2,550 2,-!f\0 1,190 510 50 

I 
1, 780 2,120 2, lGO 2,520 1,500 520 

I 
50 li ........... 19, G30 I 10,330 I 2, 370 1, 910 400 

I I 
7 ........... 1, 720 2, 220 2,130 21, 710 I 9, 790 1, 230 2, 380 2,350 410 990 580 ! flO 

8 ........... 1, G90 1, -!GO 7ii0 17,8:10 ! 9,290 1, 220 2,160 2,-!GO 1,120 990 240 ' 230 
I 

9. ····· ..... 1, 770 1,130 1, 210 12,590 10,400 2,350 3,190 G,550 2,330 980 

~I 
550 

10 ........... 1, 820 2, 1-!0 1, 790 10, 9GO 10,6.')0 2,3ii0 3, 2GO 1, 340 2,390 990 510 1)50 

11. .... - -- ··- 810 I 2, 220 1, 690 9, 730 9,8GO 2, 420 2,490 ll, 750 2,450 -!00 550 8-!0 

12 ........... 1,190 2,2-!0 l,li80 10,130 10, 3GO ' 2,-!tiO 2,210 2,560 2,260 970 5-!0 570 

13 ----·----- 1, 990 2,200 1. 900 9,120 \!,390 2, filO 1,360 2,550 1, 970 960 G80 360 

1-t ........... 1, 690 2,210 4,400 9, 7GO 6, 930 1, 280 3,340 5,050 1,790 950 550 540 

Iii ........... 1,6«1 11,070 1,S30 9,800 5, 940 1,ll10 2,450 5,430 2,460 8fi0 50 560 

16 ...... ···-· 1, 720 1,100 1,440 9,680 5, 9-!0 2,450 2,540 4,430 1,840 90Cl 580 750 

17 ...... ····· 1, 720 2, 1GO 2, 780 9, 7GO 8,310 2,410 2,480 4,800 2, 310 750 9GO 670 

18 ........ ·-· 790 2,180 2, 210 9,700 4, 970 2,520 2,5-!0 6,100 2,120 460 570 530 

1\-1 ......... _. 1, 050 2,080 2,490 9,470 ! 5,370 2,550 2,290 5,500 2,200 720 750 570 

20 ........... 2, 050 2,120 2, 890 9,GOO ! 2, 430 2, 5GO 2, 360 5, 910 1,410 730 730 550 

21 ........... 2,070 2,190 2,9GO 10,920 2,430 1, 900 1,400 3, 780 1,:240 7-tO 570 5GO 

2_2 ..... ······ 1, 980 1, 000 5,G80 10,900 2, 280 750 2,500 2,240 2,430 730 50 890 

23 ........... 1, 720 1,190 4, 460 10, t70 2,-!10 2, GlO 2,550 1,300 2,090 630 50 9GO 

2-L .......... 1, G40 2,1-tO G, 150 10,820 1, 670 2,540 2,550 1,830 1, 790 G40 50 510 

2ti ...... ·····1 -!GO 
1, 900 10,300 10,520 1,520 2, 470 2, .')()0 2, 470 1 1, 750 230 50 [)() 

2G ........... 1, 220 1, 940 1-!, ~lGO 9,100 2, 410 2,530 5,170 2,650 1, 780 G30 50 50 

27 ......... ··, 2, 220 1, 850 17,030 12,340 2,360 2,420 2,000 2,720 690 600 GO 400 

28 ........... i 2, lGO 2,170 17,810 10,780 2,470 1,220 2,4GO 2, 610 760 570 180 430 

"-----------~'-330 ------- 19,580 11,030 2,390 1,290 2,580 2,31:10 1, 1GO 490 50 600 

30 .......... - 2,330 ------- 19,790 

-~~~~~~-1 
2,480 2,400 2,410 1, 720 1,390 510 50 570 

31. •......... 1, 610 ........... 20,960 1,tno ............. 1, 990 660 ........... 520 .. .......... 5GO 

------------

a Mill ~hut down NovL·mber 1, 5, and 22 to Dc('ember 6, inclmdvc, and December 25 and 26. 
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PENOBSCOT RIYEH AT -:\IONTAGUE, l\IE. 

Thi~ station wa~ established by N. C. Grover on November 5, 1901. 
It is located at the steel highway bridge, about 1,000 feet below the 
mouth of Piscataquis River. The drainage area at this point is 6,630 
square miles, inelucling the area of the drainage basin of Chamberlain 
Lake (~70 square miles), whieh flows into the Penobscot part of the 
year only. a The measurements are made from the bridge. A stand­
ard chain gage is fastened to the ~teel webbing on the upstre~m side 
of the bridge~ length of chain, 34.49 feet. It is referred to bench 
marks as follmvs: (1) The top of the northwest corner of first. course 
below bridge seat, easterly abutment; elevation, 25.78 feet. (2) Cop­
per bolt in outcropping ledge under bridge, near east abutment; ele­
vation, G. 71 feet. (3) lVIarked point on bottom choi·d of bridge, under 
gage; elevation, 29.52 feet. All elevations are above gage datum. 
The initial point for soundings is on the easterly abutment at the 
extreme end of the inclined end post on downstream side of bridge. 
The channel i~ straight for 1,000 feet above and 3,000 feet below the 
station, is about 870 feet wide, and is broken by four piers. The 
bankt; are high and roeky, and the bed permanent and rocky with 
some gravel. The observed mean velocity has varied from 5.05 feet 
per second at gage height 12.90 to 1.08 feet per second at gage height 
1.54. 'Vater power is used on both Penobscot and Piscataquis rivers 
within a mile above the station. Fluctuations at the gage of 0.2 or 
0.3 of a foot during lmv water are caused by changes in gate open­
ings at the mills above. The gage is read twice daily by A. H. Han­
son, a merchant in J\llontague. 

The observations at this statioh during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. · 

Discharge measurements of Penob8cot RiNT at ~~Iontague, .Jle., in 1908. 

'I Gage '1 . Date. Hydrographer. height. 

1 

Discharge. 

I Feet. Second-feet. 

May 14--------------------- F. Collins _____________________ , 6.65 17,59-! 
l\fay 25 ____________________ .

1 

Murph! & McCulloch _________ .
1 

-!. 10 8, 409 

June1L ____________________ N.C. Cxrover ___________________ , 3.21 5,910 

August 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. E. Pressey . __________ . _ _ _ _ _ 3. 22 6, 141 

October 15 __________________ N.C. Grover·--------·--------- 1.5-! 2,066 
October 2:3. ____________ . _ _ _ _ F. E. Pressey ____ .. _ ... ___ . _ _ _ _ 1. 58 2, 366 

"::lee ue~cription of ~t. John drainage i.Jasin. 
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Mean daily gage height, in feet, of Penobscot Riva at .Montague, Me., for 1902 and 1903. 

9.00 12.20 5.85 

8.65 11.45 5.60 

8.30 10.90 5.05 

8.00 10.40 5.20 

7.60 10.00 5.95 

7.25 9.60 5.10 

6. 90 9.05 4. 60 

600 I 

8. 40 4. 70 

6.50 8.0.') 4. 75 

6.50 7. 65 4. 90 

6.25 7.05 5.05 

5. 95 6.40 5. 70 

6.15 6.35 .5. 90 
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Jfean daily gage height, ·in .feet, (~f Penobscot Ril'er at .Uontague, .Me.-Continued. 

____ D_a_Y· ___ j_.r_an_·l~eb. :_r._ra_r_. ~r: 
1903. I I I 

1. ......................... · ............. 11.15 

2 .................... 
1 

...... ! ...... 1 ....... 10.90 

3 .......................... 1 ...... 1 ....... 10. 7i\ 

4 .......................... 1 ...... 

1 ....... 10.90 

5 ................................ 1 

....... 11.45 

6 .................... ' ............ 1 ...... 11.1.') 

7............ ........ ...... ...... ...... 10.1-iO 

8.................... ...... ...... ...... lO.RO 

1~:::::::::::::::::::: I:::::: I:::::: i::: _ _ ~~: ~~ 
~~::::::::::::::::::::1::::::1::::::! ];:'.~.~I~~:~~ 
13 .......................... I...... 13. 30 10. 75 

~L:-::·::::~ :~ J :: :::::I~[:; ;~~ 
18 ................................ 10.RO 9. 30 

HI .......................... 
1 

...... 10.30 9.15 

20 .......................... ' ...... 10.90 9.00 

21. ........................ .1. ..... 11.40 8. 60 

22.... ... .... .. .... . .. 11.60 H. 30 

23 ................. .. 11. R5 8.lfi 

24 ................... . 12. 40 H.15 

25 ................... . 13.50 8. 05 
\r 

26 ................... . 13. 40 I 8. 15 

27 ................... . 13.00 8. 2.'i 

28 ..................... .. 12. 4.') 8.15 

29 ................... . 11.80 8. 25 

30 ................... . 11.30 8. 25 

31. .................. . ll.l.'l 

a River frozen January 1 to ~lurch 11. 

l\Iay. June. July. Aug. I Sept. Oct. Nov. Dec. 

·-- ----- -- ----~--

8. 25 

7. RO 

7. 35 

7.35 

7.40 

7.15 

7. 0.) 

t\. 70 

(>.8;) 

G.Sfi 

6. 7fi 

6. 80 

6. 70 

t). 65 

6.10 

5. 90 

• 'l. 70 

5. 55 

fl. 3.~ 

5. 00 

4.80 

4. 75 

4. 60 

4. 30 

4.05 

4. 05 

4.00 

4.00 

3.85 

3. 70 

3. 45 

1 

3. GO 3. 2fi I 4. 35 I 3. 15 1. 70 J. 40 

3. 90 3. 30 3. 95 3. 20 1. 60 1. 50 

3.70 3.30 3.70 3.10 1.50 1.55 

3. 40 3. 20 3. 45 3. 25 1. 55 1. 45 

3. 15 3. 35 3. 35 2. 95 1. 50 1. 40 

3. 1.5 3. 65 3. 25 2. 70 1. 40 1. 30 

2. 80 3. 25 3. 20 3. 00 1. 45 1. 30 

2. 60 3. 45 3. 10 3. 05 1. 45 1. 45 

2. 55 3. 85 3. 15 2. 90 1. 45 1. 70 
I :). 10 4. 45 3. 20 3. 00 11. 30 1. 60 

3. 05 4. 65 3. 25 2. 75 1. 30 1. 60 

3. 20 4. 10 3. 75 2. 60 1. 20 1. 75 

3. 65 3. 65 3. 60 2. 70 1. 40 2. 20 

1. 80 

1. 70 

1. 60 

1. 65 

1. 70 

1. 70 

1. 60 

1. 60 

1. 65 

1. 70 

1. 70 

1. 85 

2.40 

4. i!) 3. 45 3. 40 2. 60 1. 50 2. 55 2. 50 

5. 55 3. 80 3. 50 2. 65 1. 50 2. 60 (b) 

4. 2.5 3. GO 3. 60 2. 80 1. 50 I 2. 60 

4.10 4.:~0 3. 55 2. 65 1. 60 I 2. 50 I' ....... 

3. 90 4. 20 3. 55 2. 65 1. 55 I 2. 45 

3. 8.'i 3. RO 3. 6.5 2. 55 1. 60 2. 25 

3. 70 3. 95 3. 95 2. 50 1. G.'l 2. 10 

3. 55 3. 80 4. 25 2. 60 1. 70 2. 00 

3. 20 3. 60 4. 30 3. 45 1. 65 UJO 
I 

2. 80 3. 6.5 3. 70 3. 20 1. 60 I 1. 80 

3. 30 

3. l.'i 3. 60 3. 30 2. 3~ 1. 65 1. 80 

3. 25 3. 75 3. 40 2. 55 1. 70 1. 70 

3. 10 3. 70 3. 30 2, 20 1. 80 1. 80 

3. 15 3. 60 3. 20 1. 90 1. 70 I 1. RO 

3. 25 3. 30 3.10 1. 95 1. 60 II. 1-iO 3.10 
3. 30 3. 65 3. 20 2. 00 1. 50 1. 70 I ..... .. 

3. 15 4. 20 3. 15 1. 75 1. 50 1. 80 

1 

.... _ .. 

······i 1.(10 3.10 -~~~ 

l> Readiugs through it-e December 15 to 31. 
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Rating table for Penobscot Riz·e~· at Jl[ontague, ~'fe., from Nm·ember 5, 1901, to December 
31, 1908. 

1, h~fl~t. : Discharge. II h(~fl~t. Discharge. rl h~~~t. I Discharge. I h~i:~t. Discharge. 

____ I I ----1-----'~----'---- - ------- ----

Fed. 

1.2 

l.::l 

1.4 

1.fi 

l. I) 

1.7 

l.X 

1.9 

2.0 

2. 1 

2.2 

2. :1 

2.4 

2 . . 5 

:!. I) 

1 Second:(cr·l.l 

I 1, 6oo , 

1, 760 II 

II 1, 930 II, 

2,110 

I

' 2,:100 

2,490 

2,G90 
2,890 

3,090 

3, 3oo I 

3,020 

3,740 

3,970 

4,200 

4,440 
II 

Fa'f. 
') ... 
-·I 

2.8 

2.9 
:). 0 

:3. 1 

:1.2 1 

;). 3 

3.4 

3.5 

3.6 
., '"' i)./ 

Serond-(crl. li 
• I 

4, 680 I 

4,930 

.5, 190 
II 

.5, 450 I 
5, 720 ' 

5, 990 1 

6, 260 I 

6, 530 il 
6,8oo 1 

7,070 I 

7,340 1 

7,610 
: 

7,880 

8,150 ,l'l 

s,7oo I 

Feel. Second:(ed. i 

4.4 I 9,27o 
1 

I 

4.6 

4. s 1 

5.0 

.5. 2 

5.4 

5.6 

5.8 

6.0 

6.2 

6.4 

6.6 

6.8 

7.0 

7.2 

I 

9,860 

10,470 

11, 120 

ll, 800 

12,.510 

13,260 

14,030 II 

14,820 

15,630 

16,480 

17,370 

18,300 

19,270 

20, 2so I 

Fcrt. 

7.4 

7.6 

7.~ 

8.0 

8.2 

i-\.4 

8.13 

8.8 

9.0 

9.2 

9.4 

9.6 

9.8 

10.0 

10.2 

Srcon d-jcct. 

21,330 

22,420 
23, ;).50 

24, 720 
I 

2f),fl10 

. 

28, :180 

29, 6f50 1, 

30,930 
:12,220 

33,530 

:14,860 

36,220 

I 

87,600 I 

39,000 I 

I 

Tangent at 10 .. 5 feet gage height. Differt:>nees above this point 710 per tenth. 
Table well determined between 1.5 and 13.0 feet~ gage heights. 

Estimated monthly dischm·ge r~f Penob8rot Rira 11! ;.lfontague, 1lie., for 1£JO:J and 1.908. 

[Drainage area, 6,630 Rquarc miles.a] 

Discharge in second-feet. 'I Run off 
---,----------.------ - . -

Month. 
.Maximum.[ Minimum. :\Ican. per squ.are ~epth lll 

I 

Recond-feet . 

mile. 1nche~. 

---------- ---- l ____ _i _____ , ____ _ 

1902. I II 

January ______________________ 17,145 3,020 8,511 

February 1-8b ________________ -------------------- 11 050 
' March 28-31 ... ________ . _____ . ____ . ________ ... ___ _ 

April ..•.• _____________ . _ _ _ _ _ _ 69, 500 28, 695 

May ..• ______________ . _______ , 42, 165 14, 620 I 
63,909 

40,852 

24,366 
June_._______________________ .5:1, 170 1.5, 220 29,602 

July----.--------------------- 21,330 9,125 14,032 

August·--------·-·----------- 16,-!HO 4,H05 9,905 
September.___________________ 7, 610 :3, 410 0,659 
October _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 24, 720 4, 320 i,537 
November ____________________ ' 17,370 I 7,340 
Decetnber 1-8 ,, _______________ + _________ I ________ •. 

9, 152 
7,765 

I 

l. 28 

1 67 

9.64 

6.16 

3.ti8 

4.46 

2. 12 

l. 49 

. 85 

l. 14 

l. 38 
1. 17 

l. 48 
.. 50 

l. 43 

G.87 
4.24 
4.98 

2.44 

. 95 

1. 31 
1. 54 

. 35 

a Includes Chamberlain Lake drainage basin of 270 square miles. See description of St. John drain· 
age ba~in. 

b Frozen February 9 to March 27, 
o Frozen December 9 to Sl. 
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l>i~c·harg-e in '<econd-feet. 

I 

Run-ufi. 

I 

Scconrl-feet [ . 
Maximum. l\Iinimum. ::\Icau. per 1>qnare 

1

1 ~epth m 

--~- ----~ ~----1----~ mile. mches. 

Month. 

1HOB. i : I 
1\Iarch 12-:-n 11 •• __ • ____________ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 53, 437 K 06 : 6. 00 

ApriL __ . __ . ________________ ._I 52, 105 ·. 25, 015 I 36, 786 .5. 55 6. 19 

May _________________________ 
1 

26, 2Ir) 1 G, 665 / 14, l'\30 [ 

June , __________ . ____________ . 13, 070 / 4, 320 6, 733 

July-----·------------------- 10,790 5,9HO 7,483
1 

August _______ . __________ . ___ _ 

September. ____________ . _____ _ 

October ______________________ ' 

November ___________________ _ 

9, 125 

6, Gn-5 I 

2, 69o I 

-!,440 

5, 720 

2,590 

1, 600 

1, 760 

6, 8021 
4,707 

2, 177 

2,815 
December 1-1-! '1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, 699 

I I I 

2.21 

1.02 

1. 13 

1. 03 ' 

. 71 I 

. 33: 

. -!2 

. -!1 
I 

_ aFrnr-en.Tannary 1 to ;\larch 11. b Frozen December 1.5 to :n. 

EAST BRANCH o:E' PENOB~COT RIYRR AT GIUNDSTOXE, ME. 

2.55 

1.14 

1. 30 

1. 19 

. 79 

. 38 

. 47 

. 21 

This station was established October 23, 1902, by F. E. Pressey. 
It is loeated at the Bangor and Aroostook Railroad bridge, one-half n~ile 
south of the raDway station. The measurements are made from the 
railroad bridge. The drainage area at this point is 1,130 square miles, 
including the Chamherlain Lake basin (270 square miles). a The initia 
point for soundings is on the left bank~ at the lower end of the inclined 
end post. The gage is of the standard chain type; length of chain, 
31.99 feet. The seale board is nailed to the guard timber on the 
upstream side of the bridge. It is referred to the following-described 
bench marks: (1) Sonthwe~t corner of bridge seat on east abutment; 
elevation, 26.32 feet. (2) Copper bolt in ledge under north end of 
bridge; elevation, 8. 78 feet. (3) ~larked point on eenter stringer, near 
gage; elevation, 20.78 feet. All elevations are above gage datum. 
The channel both above and below this station is straight. The flow 
is moderately rapid at medium and high stages of the river. Observed 
1nean velocities Tange from 2.27 feet per second at gage height 8.10 
feet to 0.18 foot per second at gage height -±.32 feet. .Fluctua­
tions in stage ru·e usually slow, as no water power is used on the river 
above the station. Dams are maintained at the outleb:~ of several of 
the lakes and ponds near the source of the river, and the impounded 
water is ns<.'cl for log driving. The heel is roeky and permanent~ the 
stream is confined to the ('hannel hy the abutments of the hridge, and 
has a width of about 275 feet, hroken by one pier. Practieally all 

a [3c~ description of St. John drainage basin, 
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land areas in this bal"lin are in forest. The gage is read twice daily by 
Harry Stinson. 

The observatiom; at this station during 1903 have been made u~der 
the direction of N. C. Grover, district hydrographer. 

Di.schrtrgc nwt.slll'l'lllfld.s uf J;}t.~t B1·awh I!( Pmobscut Ricer at Grindstone, 1Ve., in 1903. 

Date. Gage 
i Discharge. height. 

Feet. Secondjeet. 

7.85 4,673 
8. 10 5,347 
7.20 3,232 
6.64 2,577 
4.32 223 

Hyllrographer. ~~ 
--II 

• ; T -, -. I 

~:::: ~;::::::: ::::::::::::: ~- ~-· -~:l~,~~~~::: ::::::::::::::: :r 
April 22 ....... _ ...... _.... F. E. Pressey _. _ .....•.•... _ •. _ 

May 23 ____ .. _............. C. N. l\IcCulloch ...• --- •..•• ---I 
Septem her 9 ___ . __ ..... _ ... _ N. C. Grover .........•.•. _ .•... 

September 26 ••.••..••.. _ _ _ _ •••. do • _ ...... _ .......•...•••. , 5.36 824 
4.58 474 October 28. ___ ........... ___ ,: F. E. Pressev . _ .. __ .•..•.... ___ ' 

• II 

J[eun daily [fii!Je height, in feet, of East Brw1ch 4 Pe11obscot Ricer at Grindstone, Jfe., 
for 190.1. 

__ "•> __ 1 M"'·l Ape. I May. I June. ! .July I Aug I Sept.~~~ Nov.j__r>:_ 

1. ................. 1········' 7.8:1 8.20; .1.70 I f>.OO I 7.60 4.50 4.80 I 4.50 .••..... 

2 .................. '. . . . . . . . 77 .. ~)'05 H. 051 5. 65 .). 00 7. 40 4. 50 I 4. 65 4. 50 I· ...... . 
3 .................. [········ 7.85 I .'l.70 I' .1.00 7.45 4.50' 4.50 4.50 ...... .. 
4 .......................... 8.251 7.70. ,'),65 5.00 7.40 4.501 4.50 4.50 3.70 

fl ..... _._.......... . . . . . . . . 8. 80 

1

. 7.lfi 5. 60 5. oo 7. 25 4~5o 4. 50 4. 55 

6,.,,,,.,,,,,,,,,,, oooo'"'' 7.90 I 4.75 6. 70 5.60 5.0.~ 7.10 4.50 4.50 

7 ...... --- ........... --- .. _:_ ......... . 

.~:.::· :::: : :I :::::: 
11.-------------.-- -I·.----.-

~~: :::::::::::::::::1:::::::: 
I 

14 .................. : ....... ·' 
15 .................. 

1 

•••.••• _: 

16 .................. ; ..... . 

17 .................. 1 .... . 

~:::::::::::::: :::::1:::: ... . 
~~::::::::::::::: ~:: 1:::::::: I 
•)•) ............................................... 
28 ......................... . 

24 ................. . 

25 ...... ············ 

26 ....... ··········· 

27 ..... ············· 
28 ............. ····· 
29 ................. . 

30 ................. . 

31. ................. ! 

(ll) 

10.00 

10.00 

9.85 

9.80 

8. 70 

8 -ll 

3. 2.~ 

7. 65 

7.50 

7.\10 

R-40 

8.·!0 

8. 30 

8. 20 

8.10 

8.10 

8.30 

8.20 

7.55 

7. 30 

7.00 

6. 90 

7.00 

7.15 

7.10 

7.80 
7. ;)0 

7.80 

7. ~:c 

8. 05 

8.:!0 

a Frozen ·, anuary 1 to :\I arch 2cl. 

IHR 9/-04--3 

6.45 ;),60 6.20 

6. 75 5. 50 6.50 

7. 45 ,'),50 (i.35 

7. 20 5.50 fi.70 

7. 20 4. 90 7. 40 

7.10 5.40 6. 25 

7.20 6.00 ;), 40 

7.50 6.80 5. 40 
8.10 6.20 5. 90 

8.20 5. 60 7.40 

8.35 5.40 7. 90 

8.40 5. 25 7. 8.') 

8.20 5. 40 7.80 

7.10 5.30 7. 90 

7.10 5.30 7.90 

6. 8.5 5.30 7.80 

6. 60 5.30 7. 45 

.'i.90 5 :;o G.30 
,'), 40 5. 30 G.O.') 

5 ·~J 5. 20 6.1.5 
- )0 . ."..10 7. ~0 
.). :. I 

5. 30 .'\.10 7. 70 
5.10 I 5.00 7. 70 

5.10 5.00 7. 70 

5.10 1 •••• 7.GO 
I 

7.10 4.40 

7.10 4.30 

7.1.5 4. 30 

7.05 4.30 

6. 70 4.30 
6.15 4.30 

6.00 4.30 

5.85 4.40 

5.70 4.40 

fl. 55 ! 4.40 
4.90 ! 4.50 

4. 70 1 4.50 

4.60 4.50 

4.90 E. 20 

5. 70 6.20 

5.25 6.10 

5.05 5.95 

4.80 5.80 

4. 70 5.60 

4.60 5.45 
4, 70 I 5. 20 

4.50 5.05 

4.50 4. 90 

4.50 4.80 

4.50 

4.40 

4.25 

4.10 

4.10 

4.10 

4.10 

4.40 

4.40 

4.30 

4.30 

4.20 

4.50 

4. 90 

4. 75 

4.55 

4.50 

4. 50 

4.50 

4.50 

4.50 

4.50 

4.50 

4.50 

4.50 

'4.50 

4.80 
4.80 

4.80 
4.80 

4.90 

5.10 

5.45 

5.40 

5.25 

5. 20 

5.10 

3. 70 

3.90 

5.10 1 ....... . 

:: ~: ,· .... ~: ~. 
4.60 •···••·• 

4.60 1 ....... . 

4.45 ···•···· 

4.35 ········ 
4.30 ,

1 

•••••••• 

4. 30 ········ 
4. 20 4.30 

:~)15 !--·· .... 
········!········ 

----------------------
''Readings ~ owmber 29 to December 31 through ice. 
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Rati11gtablefor East Branch of Penobscot River at Grindstone, Me., from October :J:J, 1902, 
to December 31, 1903. 

I Discharge. I 
I 

Gage Gage Gage Discharge. Gage i D" h 
height. height. height. 

' 

height. i Isc arge. nmoha<ge II 
I 

, ___ 

Feet. Second-feet. Feet. Second-feel. i Feet. Second-feet. Feet. 1 Second-feet. 

3. 7 190 5.0 593 6.3 1,895 7.6 4,205 
3.8 202 5. 1 660 6.4 2,040 7. 7 4,415 
3.9 216 5.2 735 6.5 2,190 7.~ 4,625 
4.0 233 5.3 815 6.6 2,350 7.9 4,840 
4. 1 252 5.4 900 6. 7 2,510 8.0 5,060 
4.2 273 5.5 990 6.8 2,675 8. 1 5,280 
4.3 296 5.6 1,085 6.9 2,845 8.2 5,510 

4.4 323 5. 7 1, 185 7.0 3,020 8.3 5, 740 
4.5 356 5.8 1,285 7.1 3,200 8.4 5,970 
4.6 393 5.9 1,395 7 ') 3,390 8.5 6,200 
4.7 434 6.0 1,505 7.3 3,590 
4.8 480 6. 1 1,625 7.4 3,790 
4.9 534 6.2 1, 755 7.5 3,995 

-----~---

Tangent at 8.10 feet gage height. Differences above this point, 230 per tenth. 
Table well determined between 5.15 and 8.10 feet gage heights. 

Estimated monthly discharge of East Branch of Penobscot River at Grindstone, Jfe., for 
190/J and 1903. 

[Drainage area, 1,130 square miles.a] 

Discharge in second-feet. Run-off. 

Minimum. Maximum. 
Month. 

Mean. 
' Second-feet . 

I 
per square ~epth m 

, mile. mches. 

1902. 
October 23-31. ________________ 

---------- ---------- 1,540 1. 36 0.46 

November-----------·-------- 1,690 990 1,165 1. 03 1. 15 

December 1-13 b -.. ---. -------- ---------- ---------- 836 I . 74 . 36 

1903. 
March 25-31 b ---------------- 9,650 5,625 7,843 6.94 1. 81 
April _______________ •• ________ 5,970 2,845 4,606 4.08 4.55 

MaY-------------------------- 5,970 660 3,154 2.79 3.22 
June ___________ . _ •• __________ 2,675 534 

I 
1,001 . 89 .99 

July ------------------------- 4,840 593 2,677 2.37 2. 73 
August ______ .-------- ••••• __ • 4,205 356 1,680 1. 49 1. 72 
September ____________________ 1, 755 296 618 .55 . 61 
October _____________ . ________ 534 252 346 . 31 .36 

November 1-28 -------------- ---------- - ... -..... -- .. - .. 487 .43 .45 

a Drainage area includes Chamberlain Lake drainage basin of 270 square miles. See description of 
St. .T ohn drainage basin. 

b River frozen December 14, 1902, to March 24, 1903, and November 29 to December 31, 1903. 



HOYT.] PENOBSCOT RIVER DRAINAGE BASIN. 35 

1\lATTAWAlUKEAG RIVER AT MATTAWAMKEAG, ME. 

This station was established August 26, 1~0~, by F. E. Pressey. It 
is located at the Maine. Central Railroad bridge in the village of Mat­
tawamkeag. The area of the drainage basin at this point is 1,510 
square miles. The initial point for :-;oundings is on the :-;outh abutment 
at the lower end of the inclined end post of the downstream tru:-;s. 
The gage is of the standard chain type~ length of chain, 33.±0 feet. 
The scale board is nailed to the guard timber of the lower side of the 
bridge. It is referred to bench marks, as follows: (1) t;outhwest cor­
ner of hridg·e seat of north abutment; elevation, 26.87 feet. (2) Cop­
per bolt in bowlder north of bridge and west of railroad; elevation, 
19.01 feet. (3) ~farked point on r-~tringer near gage; elevation, 31.42 
feet. All elevations are above gage datum. The channel both above 
and below this station is straight, and has a width of about 400 
feet at ordinary stages, broken by two piers. The bed of the stream 
is rocky and permanent. The. water is confined to the channel hy the 
abutments of the bridge. The obseiTed mean velocities at this station 
have been between 4.11 feet per second at gage height 9.15 feet and 
0.90 of a foot per second at gage height 2. 75 feet. Low-water meas­
urements are made by wading at a point about 1 mile above the station, 
where the velocities are greater than at the bridge and the bed is 
gravelly. The bridge is slightly oblique to the thread of the stream. 

Dams are maintained at the outlets of several of the lakes and ponds 
in thi:-; basin, and the stored water i:-; used for driving logs. Probably 
90 per cent of the land surface is in forest. The gage is read twice 
daily by \V. T. ·Mincher. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Discharge mea8urcments of J.1fattatvrwz.keag Rita at Jlattawamkeag, 11Ie., in 1902 and 1903. 
---------~---------------------,---.,-----

Date. Hydrographer. Gage Discharge. 
1 

height. 
---------- ----------. --- -~-------1---

1902.a Feet. Second:feet. 

July 31·-------------------- F. E. Pressey------------------ 4.40 1,172 

August 27 ------------------ _____ do--------------------·-·- 4.70 1,598 

Septen1ber 16--------------- _____ do------------------------ 5.00 1,676 
November 8 _ . _ •. _____ • _ ••• _. __ ... do •••.• _ ••••••••••• _ ••••• _ 5.89 3,048 

1903. 
£1,15 I 9, 785 
7.15 1, 5,413 

4. 451 1,109 

April 4 ••• _ •••• _ • • • • • • • • • • • • ___ •• do •••••.•••••••••••• __ • _ •• 

April25 -------------------- ..•.. do------------------------

May 25.·------------------- C. N.l\IcCulloch ---------------
June 11. _ ....... ___ .... __ . . . F. E. Pressey .•• _ •..• _ ••••• __ •. 4.02 742 
August 8. _. __ .. __ . __ . ___ ....... __ do .••••. _ ••••..•••• _ •..•• _ 3.87 558 

September 11--------------- N.C. Grover ..••••.••••••.••••• 3.39 340 
October 14 _ ... _ . _ . ___ ... _ . _ . _ ... _do _ ••••. _ ..••••••••.•••.•• 2.75 121 
October23 •••. -------------- F. E. Pressey _________________ _ 3.32 302 
May 18 ... __ ... ___ . ___ . _. ________ do • ___ ..• ___ . _ •• ___ • ___ . _. 4.58 1,265 

a Recomputed, using standal'd cross section determined in 1903. 



36 STREAM MEASUREMENTS IN 1903, PART I. [NO. 97. 

J[can daily gage height, in feet, of J[attawarnkeag Rit,er at Mattawamkeag, }[e., jot· 1903. 

___ D_a_)'_··---I--M_a_r._ ~ May._ ~une. :~~ Aug. Sept. ~ Nov. ~~ 
1. .... ----- .. ---- ....... - .. 

:::::::::::::::::::1:::::::: 
::::::: ::::::::::::!:::::::: 
7-------------·-- .. :------·· 
8------------------l------ .. 
9.................. (a) 

10.................. 10.05 

11-----------------· 11.90 
12.-----.----------- 12.70 

13.---- .. ---- ... ---- 12. \!0 
14 ____ _.____________ 10.30 

~:::::::::::::::::::~ ~~:: 
17 .... ----.-----.--. 10. 20 

18 ... ---.-.---- ... -. 10.1-5 
19 .. ________________ 10.00 

20 .................. 10.00 

21. ---- .. ---- - . --- - . 10. 00 
22.----.----- .. ----. 10. 00 
23 .................. 10.20 

24.................. 10.60 
25.................. 11.2.5 

26.................. 11.2.5 

2i.................. 11.15 

28...... .... ........ 11.00 

29.................. 10.80 

30.................. 10.30 

31..--.............. 9. 95 

9.65 7.25 4.00 4.55 4.60 3.50 3.20 3.50 4.20 

9. 35 7. 00 3. 95 4. 50 4. 45 3. 40 3. 20 3. 50 4.10 
9. 05 6. 80 4. 00 4. 40 4. 25 3. 50 3. 20 3. 50 4. 00 

9. VS 6. iO 3. 9-5 4. 40 4. 00 3. 50 3. 20 3. 50 3. 90 

9. 15 6. 75 4. 00 4. 35 4. 00 3. 50 3. 10 3. 60 3. 90 

9. 00 6. 65 4. 00 4. 20 4. 00 3. 50 2. 90 I 3. iO 4. 00 
9. 05 6. 70 3. 95 4. 25 3. 90 3. 50 2. 90 3. 80 4. 10 

9. 05 6. 85 4. 00 4. 40 3. 90 3. 40 3. 00 i 3. 80 4. 10 

9. 45 6. 70 3. 90 . 4. 40 3. 80 3. 40 3. 00 3. 90 4. 10 

9. 90 6. 40 4. 10 4. 25 3. 70 3. 50 2. 80 4. 05 4.10 

10.10 6. 35 4. 10 3. 95 3. 60 3. 50 2. 80 4. 10 4. 10 
10.00 6. 20 4. 30 3. 80 3. 80 3. 40 2. 80 4.15 4.10 

9. 85 6. 15 4. 60 i 3. 65 3. 80 3. 30 2. 70 4. 35 4. 20 

9. 60 6. 40 4. 55 3. 60 3. 80 3. 30 2. 70 4. 60 4. 60 

9. 45 6. Ui 4. 55 3. 75 3. 80 3. 20 2. 70 4. 80 4. 70 

9. 10 5. 80 4. 5.5 3. 95 3. 80 3. 20 2. 70 4. 80 4.-~0 

9. 00 5. 30 4. 60 4. 35 3. 70 3. 40 2. 70 4. 70 4. 90 

8.851 5.20 4.4fl 4.70 3.60 3.50 2.80 4.70 (b) 

8. 60 I 5. 10 4. 30 4. 70 i 3. 80 3. 50 3. 00 I 4. 70 

8. 45 i 5. 15 4. 20 4. 65 ! 3. 90 3. 50 3. 25 4. 70 4. 90 

7. 90 I 5. 20 I 4. 20 i 4. 50 I 4. 00 3. 40 3. 40 4. 40 

7.40 I 5.20 I 4.1511 4.50 4.00 3.30! 3.40 4.40 \ ....... . 
7.20 I 5.20 i 4.00 4.50 4.10 3.20: 3.40 4.30 

1 

...... .. 

~:~~I ~:~~ .i :::I ::: ::~~ ::: :::~I ::: ...... .. 
7. 25 ' 4. 90 4. 00 ' 4. 60 4. 00 3. 30 3. 40 ' 4. 60 

7.50 I 4.95 4.00 I 4.45 3.90 3.30 3.50 I 4.50 5.50 

~:~~ 1· ::~:~ 
1 

:::!I ::~: ::~~ :::~ ::: :::~ 
7. 30 4 .. 55 ; 4. 35 4.10 3. 70 3. 20 3. 50 4. 30 

........ 4.25[........ 4.35 3.60 3.40 .............. .. 

a Frozen January 1 to March 9. b Readings December 18 to 31 through ice. 

Rating table for ~lfattawamkeag River at Mattawamkeag, }fe., jrorn August 26, 1902, to 
December 31, 1903. 

I h~li'~l. Di"'hacge.l hi\~'!.~.~ J>i.,hacge. I h~f.'l:'t. Dlwha<g~ i-h-~-~-g~_t_. Discharge. 

Feet. Second-feet.! Feet. Second-feet. Feet. Second-feet.[ Feet. Second-feet. 

2. 7 110 3. 9 630 5. 2 2, 070 • 7. 6 6, 340 
2.8 
2.9 

3.0 
3. 1 
3.2 
3.3 
3.4 
3.5 
3.6 
3. 7 
3.8 

133 4. 0 710 5. 4 2, 350 7. 8 6, 760 
160 4. 1 790 5. 6 2, 650 8. 0 

191 
226 
262 
300 

340 
382 
432 
490 
556 

4.2 
4.3 
4.4 
4.5 
4.6 

4. 7 

4.8 
4.9 
5.0 

880 
975 

1,075 
1,175 
1,285 
1,400 
1,520 
1,650 
1, 790 

5.8 
6.0 
6.2 
6.4 
6.6 

6.8 
7.0 
7.2 
i.4 

2,970 8.2 
3,305 8.4 
3,645 
3,995 
4,355 
4,725 
5,110 
5,510 

5, 920 :i 

8.6 
8.8 
9.0 
9.2 

7,200 
7,640 
8,080 
8,520 
8,980 
9,440 
9,900 

Tangent at 9.2 feet gage height. Differences above this point 240 per tenth. 
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.blean dail!f di.~charge, in .~t'cond-jeet, r~f Mattawamkeag Ril•e1· at .Mattawamkeag, Jle., for 
190S. 

I t I : I 
Day. I Mar. Apr. 1 May. 1 June. I July. I 

!. _________________ ,~~~ ~.98~~~~~~-~~~1 1,230 1 

2 .. ---------------- -------- 10,260 I 5,110 ti70 I. 1, 17.') ' 
3 .. __ __ __ __ __ __ __ __ __ __ __ __ 9. 55!) 4. 725 no 1 1, o75 

4---- -- - . -- -- -- ---- '---- -- - . 9, 78.') . 4, 535 670 ; 1' 075 
5 .... __ ............ :........ 9, 785 4, 630 710 I 1, 025 

L::: ·::::::--r-::::: 11l1.:~5~8
4

o: r ;:E ;,!90:~ ::1921~ 
10 oo oo oo ...... oo oo oo: 11, 940 3, 995 -V 

11 .. -- -- -- -- -- ---- --11ti, 380 12, 060 3, 905 790 670 

12 .. ---------------- 18,300 11,820 : 3, 645 975 5.56 
13 .. __ __ __ __ __ __ __ __ 18,780 11.460 

1

. 3. 560 1, 285 460 

14 .. ---------------- 12,540 10,860 3, 995 1, 230 432 
15.................. 13,020 10, f)()O 3, 560 I, 230 522 

I6 .................. ,I2,420 9,670 2,970 I,230 670 

I7------------------ I2, 300 9, 440 2, 210 1, 285 1, 025 

I8 ................ ..!12, 180 I 9, 095 2, 070 1, 1'25 1, 400 

I9.................. 11, 820 I 8, 520 1, 930 975 1, 400 

20.................. 11,820 H, 190 '2, 000 880 1, 340 

2L..... . .. .. .. .. .. . 11, 820 6, 980 2, 070 SSO 1, 175 

22 .. ----.------.---- 11,820 5, 9'20 2, 070 835 1, 17.5 

23 .. --------.------- 13, 300 !), .510 ! 2, 070 710 1, 175 

24 ........... ·------i 13,260 I 5,310 I 2,070 710 1,2851 
25.................. I4, 820 I 5, 4IO , I, 720 710 I, 285 
26 .. ________ . __ __ __ _ I4, 82o 5, 6Io i 1, 650 71o I, 285 I 

27.................. I4, 580 ti, I30 I, 720 710 I, I25 I 

28 .. ---------------- 14,220 6, 23.') 1, .585 : 710 9'25 i 

30.................. I2, 540 I 5, 710 I, 230 1, 025 790 
29 .. ---------------- 13, 740 6, 0'25 I, 460 710 880 I 
31. ................. 11,700 i·------· 925 I,0'25 

Aug. I Sept. 
1 

Q('t. Nov. I De('. 

I,2~-~~ 2ti2 ~~ 
1' I25 340 : 2t12 B82 790 

925 382 

710 382 

710 382 

710 382 

630 382 

630 340 
t"-6 340 

4!1~.- 382 

4B2 : 382 

556 340 

556 BOO 

5.56 BOO 

556 262 

556 262 

490 340 

432 382 

556 

630 

710 

710 

790 

790 

790 

7IO 

630 

556 

490 

490 

432 

382 

382 

340 

300 

262 

300 

:: i 

300 

300 

300 

262 

262 382 

262 382 

221i 432 

I60 4~ 

160 556 

I9I 556 

I9I 6BO 

133 7.50 

13B 790 

133 8B5 

no I, 025 

llO 1,285 

no I, 520 

llO 1, fi20 

llO 1, 400 

133 1,400 

1,400 

1,400 I· 

710 

630 

630 

710 

790 

790 

790 

790 

790 

790 

880 

1,285 

1,400 

1,520 

1, r..50 

191 

281 

340 

340 

340 

340 

340 

340 

382 

490 

1,075 --------

1,~~: I:::::::: 
880 :------·-

1,175 ·-------

1, 28511 __ ------
1,175 --------
1,075 1--------

432 1, U7!) ........ 

382 975 :--------

340 --------]------·-
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Estimated monthly discharye r~f J[atlwrtnnkm!J Rir•e1· ut .}._1fatftncumkea!f, J[e., fur 190J 
(/1/d l.'J0/3. 

[Drainage an·a, 1/,lll ~<!ltare miles.] 

lH~ehargt~ in ~econd-feet. 

Month. I 

:Maximlllll. :\liJiimmn. I ::\Tt'!Ul. 

1902. 
August 26--31 a _________________________ -I- ________ _ 
September.___________________ 1, 7~0 750 

1,191 

1,218 

Oetober ---------------------- 7,200 1,0751 2,090 

2,999 November·---------~--------- 6,R70 2,070 I 

December 1-12 and 1t-19a _____ ----------1----------;==---===l ;~, 855 

1903. I 

March 10-31 a ____________________________________ _ 

ApriL _____ • __ •• __ ._._ ••• _ ••• _ 12, 060 f), 310 

MaY-------------------------- 5,610 925 

June-----------------·------- 1,28.5 630 
July . ____ ..• ___ • __ . ________ . _ ; ) -!00 +32 
August _______________________ , 

Septem her ___________________ _ 

October----------------------

1, 2Ri1 i 

:~82 

-!~0 

November-------------------- 1, Pi~O 

Decem her 1-17 a_ • ____________ -I- ___ ~~~ __ 

a River frozen for dayH not incl nded. 

13,551 

8, 715 

3,076 

856 

1,002 

651 

333 

245 

743 

931 l 

Run-off. 

Second-feet Depth in 
per s~nare I inc heR 

mtle. ! • • 

----~--- ---

0.79 0. 18 

. 81 .90 

1. 38 1. 59 

1. 99 2.22 

2.55 1. 42 
-----

8. 971 7.34 

.5. 77 i 6.44 

2.0+ : 2.35 

. 571 .64 

. 66 . 76 

.43 .50 

. 22 . 25 

.16 .18 

.49 .55 

. 62 . 39 

PISCATAQFIS RIVER NEAR FOXCROFT, ME. 

This station was established August 17, 1902, by F. E. Pressey. It 
is located at Low's Bridge, about halfway between Guilford and Fox­
croft. The area of the drainage ha:-dn at this point i:;.; 280 square miles. 
The initial point for soundings i~ on the left bank at the top of the 
face of the left abutment. The gage is a painted staff spiked to the left 
abutment. It is referred to beneh mark~ as follows: (1) Top of second 
course from top of left abutment; elevation·, 17.80 feet. (2) Copper 
bolt in ledge, 150 feet north of highway and 75 feet west of river; ele­
vation, 20.97 feet. (3) }\;far ked p9int on bottom chord of upstream 
truss of bridge, :-30 feet from initial point; elevation, 21.80 feet. All 
elevations are above gage datum. The channel both above and below 
the station is straight and ha:-; a width of about 90 feet at ordinary 
stages. The hankB are high and roeky; the bed is rough and rocky, 
but permanent. 
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Observed mean velocities at the station have been between 3.63 feet 
per second at gage height 4.30 feet and 0.54 of a foot at gage height 2 
feet. Low-water measurements are made by wading, either above or 
below the bridge, at points where the bed is fine gravel, and the velocity 
is greater than at the bridge. Water power is used at several manufac­
turing plants within a few miles above the station. As a result of the 
interruptions, due to the irregular use of water at the mills, the river 
fluctuates, at low stages, through nearly a foot on the gage within the 
day. The small amount of stored water in this basin is generally used 
for log driving. Slopes are steep. The river rises and falls rapidly. 
Probably 50 per cent of the basin i~:; in forest. The gage is read twice 
daily by A. F. D. Harlow. 

The observations at this station during 1903 have been made undei 
the direction of N. C. Grover, district hydrographer. 

Discharge measurements of Piscataquis Rh•er near Foxcroft, h[e., in 1903. 

Date. Hydrographer. Gage . h 
height. Dtsc arge. 

Feet. Second-feet. 

April 6 . _____ ............... F. E. Pressey ............. _._ .. 4.30 1,487 

May 14.-------------------· E. G. Hartford ............•.... 2.80 370 
Do _ ...... __ .......... __ . , . ____ do ...... _ .... _ ..... _ ..... . 2. 79 368 

June 12 ------------------- F. E. Pressey ................. . 2.47 169 
Do _ . _ . _ .... _ ...... ____ .. , ... __ do ....... ___ ............. _ 2.64 208 
Do·_ • _ . ___ .. ___ . ____ . . . . . . .... do .. _ .. ___ ........ _ .... _ .. 2.48 160 

September 16 ............... N.C. Grover .................. . 

October 3 .. _ ............. - . . , .... -do - - - - - - - - - - - - - - - - - - - - - - - -I 
October 31. _________________ F. E. Pressey------------------

2. 19 112 

1. 52 22 
1. 78 31 

Do .. _. __ ...... __ .. ___ ....... _do __ . _ . __ .. ____ .... _ .. _ .. . 1. 94 79 
Do .. ___ ... ___ . ___ ........... _do .. _. __ . _ .. _. _. ___ ..•••.. 1. 78 37 

November 24. ___ ......... _ ... _. __ do .... ___ . _ •...... _. _. _ .. . 2.50 181 
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J[e(l/1 daily gage height, infel'l, ~~f Piscatoqui.~ Rirer 11ew· Fo.ccrop, 11Ie., fur 1903. 

1. ................. a3. 90 5.05 

4.85 

4.75 

5.00 

5.35 

5.05 

4.30 

4.60 

5.80 

5. 70 

5. 60 

4.85 

4.55 

4. 45 

2. ·········-· ..... 4.05 

:::::::::::::·:::::~ 
~::::::::::::::::::1 
8 .......... ········ 
9 ...........•...... 

10 ................. . 

11 ................. . 

12 ................. . 

13 ................. . 

14 ................. . 

15 ................ .. 

16 ................. . 

17 .................. ! 

~:::::::::::::::::::1 
20 .................. 1 

21. ................. ! 

22 ................ .. 

23 ................. . 

24 .................. 1 

25 .................. 1 

26 ............ ······ 
27 . .............................. : 
28 .................. ~ 
29 .................. ' 

30 .................. 1 

31. ................ !. 

4.25 

4. 25 

4.50 

4.0p 

3.90 

3. 75 

4.50 

5.40 

8.45 

10.90 

9.60 

8,95 

7.80 4.20 

7.05 4.40 

5.80 4. 80 

6.10 4. 55 

5. 50 4.45 

6. 55 4.40 

6. 75 4.45 

6. 55 4.10 

6. 80 4.05 

7. 25 3.80 

7.05 3. 75 ! 

6.15 3. 40 

.5.80 3. 30 

5. 30 3. 40 

5. 00 3. 30 
I 

4, 65 I 3, 30 

4.40 [ ........ 

3. 25 2. 35 

3.10 2. 30 

2. 95 

2. 90 

2.90 

2.85 

2. 90 

2.85 

2. 70 

2.80 

2.70 

2.60 

2.55 

2.55 

2.25 

:.!. 20 

:.!. 20 

2.05 

2.00 

2. 00 

2. 50 

2.15 

'2.15 

2. 25 

4. 70 

ti. 95 

2.55 .u;o 
2.55 4.25 

2. 5.'i 4. 2') 

2.55 4.05 

2. 55 4. 00 

2. 60 3. 70 

2. 75 3. 80 
3.15 2. 9.') 

3.15 2. 75 

2. 9.5 2. 7.') 

2. 3.5 2. 70 

2. 45 :.!. 70 

2. 35 2. 55 

2. 30 2. 50 

2. 30 i 2. 40 

2. 00 I 2. 40 
2. :~o ........ 

i 
I 

I 

I 

I 

I 
I 

I 

I 

July. 

---
2.40 

2. 40 

2.40 

2.40 

2.25 

2.35 

2. 25 

2.25 

2.35 

2.l1.5 

'2. 55 

2. 55 

2. 45 

2. 40 

2. 45 

2. 45 

2.50 

2. 60 

2.30 

2.40 

2.35 

2.35 

2.60 

3.05 

2. 90 

3.15 

3.15 

2. 50 

2. 45 

2. 65 

3. 80 

Aug. Sept. 
--- ---

3.65 2.10 

2. 70 2.05 

2. 55 2.05 

2.55 1. 85 

2. 45 2.35 

2. 45 2.00 

2. 25 1.90 

2.25 1. 70 

2.10 2.00 

2.35 1. 90 

2.55 i 1. 70 

2.8.5 I 1. 70 ' 

2. 8.5 : 1. 50 

2. 90 1. 60 

2.60 1. 70 

2.50 2.00 

2. 30 1. 90 

2. 30 1. 70 

2. 25 1.90 
2.30; 1. 60 

2.85 1. 80 

3.00 1. so 
2. 75 I. 75 

2.60 I. 70 

2.40 I. 60 

2. 25 I.;)() 

'· 25 I 1.50 I 
2. 25 1 1. 50 ; 

:::[:~1 
"Frozen January 1 to February 2S. 

Oct. 
---

1.50 

1. 50 ' 
1.50 
1.50 

1. 75 

1. 80 

1. 75 

1. 75 

1. 75 

1. 75 

1. 75 

1. 75 

1. 75 

1. 70 

1. 60 

1. 50 

1.50 

1. 55 

2.50 

2. 40 I 

2.30 

2.30 

2.05 

2.10 
1. 50 ' 

I. 'iO 

1. 75 

1. 7.5 
]. 80 

1. 80 
]. 80 

Nov. 
I 

Dec. 

-7-.1--
1. ,') 1. 75 

1. 75 

1. 75 

1. 75 

1. 75 

1. 75 

1. 75 

1. 70 

1. 95 

2.00 

1. 90 

2.10 

2.30 

2.40 

2.20 

2. 40 

2.10 

2. 20 

2.00 

1. 80 

1. 95 

1. 65 

1. 80 

2.10 

2.00 [ 

1. 90 
1. ,.,,-, I 
1. 8.5 i 

1. 1':'5 I 

. 1."·1 

1. 75 

1. 6.5 

1. 65 

1. 7.5 

1. 65 

1. 75 

1. 75 

1. 75 

1. 75 

1. 70 

1. 70 

1. 85 

2.05 

2.15 

2.35 

2.05 

2.00 

2.00 

2.15 

3. 75 

-1.40 

4.10 

3.85 

8.35 

3.30 

2. 90 

3. 20 

3. 20 

3.10 

3.05 

Rati-ng table for Pisr.ataqui.~ River 1UYI1' Ji'o:ccnift, ~'fe., from .January 1 to December 31, 
190/J. 

,-----------cc------~----------c,.-------,------c-c---------, 

h~i~g~t. I Discharge. I h G~g~t 
1 

Discharge. I b~4f~t. I Discharge. l h~~gh't. 
1 

Discharge. 

1----' i ~ ---~--~·------1-----!1----1-----
Feet. Second-feel. ~ Feel. 81'eoncljeft. i Feet. Serondjeet. !' Peel. SPcmul-fret. 

21 2. 4 148 i 3. 3 680 4. 2 

24 2. 5 180 3. 4 760 4. ;) 

80 

38 

49 

64 

81 

2.6 

2.7 
2.8 

2.9 

3.0 

3. 1 

221 

270 

323 

381 

447 

521 

3.5 840 4.4 

3.6 920 4.5 

3. 7 1, 000 4. 6 

;), 8 1' 080 4. 8 

3. ~ 1, 160 5. 0 

4.0 1,240 fi.2 

4. 1 1, 320 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2. 1 

2.2 

2.3 600 

- ---I 

100 i 

1---'----12_3_.c._c_l _ _____:_1 __ --'-'.,i-
3.2 

1,400 

1, 4~0 

1, .560 

1, 640 

1,720 

1,880 

2,040 

Tangent at 5.0 fet"t gage height. Difft>rPIWt>H ahow• this point 80 pPr tenth. 
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E.~li111rttcd mollth!y diNclWI'(/C c!l Pi.~cafayui.~ Ri1·er IU'W' Fo.r:CJ'uft, .MP., for 190.3. 

[Drainage area, :!80 :-;<fllare miles.] 

Discharge in second-feet. Run-off. 

~ronth. 

! 

I -:\'1 are h ________________________ 6,760 1,040 I 2,813 
A pri I _________________________ i 2,680 I 680 1,601 
May 

I I 
---------------------- .. -- I G40 

I 
64 284 

J nne ________________ - _ - - - -- _. B,600 I 64 607 2. 17 2.42 

July ..................................................................... 1,080 111 233 . 83 . 96 
August ______________________ -I 960 49 214 . 76 . 88 
R t b 1 ,_ep em er ____________________ 

1 
135 21 43 .15 . 17 

Oeto ber _____________________ -1 180 

I 

21 47 
November _________ -----_----- 148 27 60 
Deeemher --------------------1 1, fi60 27 324 

.17 .20 

. 21 .23 
1. 16 1. 34 

Ii:ENNEBEC RIYER DRAINAGE BASIN. 

Kennebec Riveris one of the lwst streams in the United States for 
the de\'elopment of water power. Its basin, which lie.., wholly within 
the State of :Maine, between those of the Androscoggin and the Penob­
scot, is 150 miles in length and from 50 to 80 miles in width in the 
main portion, embracing a total area of 6,110 square miles. Of this 
area 1,330 square mile~ are tributary to ::\Ioosehead Lake, in which 
the ri\'<'1' has its ,-.:ource. The upper tributaries, however, rise in the 
billy, forested areas lying to the east and west of that lake. Of these, 
Moose River is the most important. The northern part of the drain­
age baH in is broken hy offsets from the White Mountains. Nearly the 
whole of the upper portion i~ forest covered and in itl'l original wild 
state. 

Below the outlet of Moosehead Lake the hills close in upon the 
river, forming a naJTO\Y, rocky chasm, with steep and precipitous 
side~. From l\ioosehead Lake to The Forks the river is a torrent, 
the total fall in the 23 miles being 500 feet. Dead River is tributary 
to the Kennebec at The Forks. Below this junction the rivei· flows 
with a lesser slope in a narrow, winding bed about 20 miles to Bing­
ham; thence through a broader valley in which are located many 
farms. There are between Bingham and tide water a number of large 
falls at which water power has been developed. 

The prevailing rock in the northern part of the basin is slate, with 
a belt of ~andi-itone to the west and a district of granite to the east of 
Moosf•heacl. South of Bingham mica-sehists run into the clay slate 
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in spots and elsewhere into gneit:~s, but (except where broken by 
intrusions of granite, as at Hallo·well and Augusta) slate prevails 
as far as Gardiner. Below the latter city gneiss predominates, with 
stretches of mica-schists on the east bank. The surface materials are 
finely pulverized. Water-retaining sands and gravels are more abun­
dant in the northern part, succeedf'll by a greater proportjon of loam 
and clay to the south. 

The areas of the drainage basins of the river and its principal trib­
utaries are given in the following table: 

Drainage atea.~ of Kennebec Rirer and principal tYibutaries. 

River. Locality. 

Kennebe~ _. ________ . _ _ _ Outlet of l\Ioosehead Lake ________________ _ 
Do . _______ .. __ . _ _ _ _ The Forks _______________________________ . 

Do . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Immediately below mouth of Dead River __ _ 
Do . ___ . ___ .. __ . ___ . Caratunk Falls, Solon. ___ .. _______________ _ 

Do. __ •. ____ ._______ North Anson, above month of Carra bassett 
River. 

Do _______ . _ _ _ _ _ _ _ _ _ Madison __________ . ____ . _____________ . ____ I 
Do ________________ . Norridge'\vock. ___________________________ _ 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Fairfield ________________ ·- ________________ _ 

Do ________________ _ Waterville, above month of Sehasticook 
River. 

Do _____ . _________ _ "T aterville, below month of Sebasticook 
River. 

I Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Augusta _________________________________ _ 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Head of Merrymeeting Bay _______________ _ 
Moose _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Mouth __________________________________ . 

Roach_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Roach River __________________ . __________ _ 

Dead___________________ Month, The Forks. _______________________ . 

Carrabassett ___ .. __ . _ _ _ _ North Anson, above Embden Brook _______ . 

Do _____ . _____ . ____ .

1 

Month __ ... _ .. ___ .. ___ .. _ ..... -.-.- ... ----
Sandy . ________ .. ____ . _ _ Farmington ___ . ____ . _. _______ . ______ . ____ _ 

Seba~t~c~~-~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ \ _ ~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
l\1essalonskee ___________ I _____ do _______________________ . __________ _ 

Cob bosseecon tee ___ . ___ -1- ____ do __________________________________ _ 

Drainage 
ar@a. 

Square miles. 

1,330 

1,670 
2,540 
2, 790 

2,880 

3,310 

4,020 
4,370 
4,380 

5,310 

5, 710 

6,110 

680 

85 

870 

340 

395 

350 
670 

930 
220 

240 

The United States Geological Survey now maintains gaging stations 
at the following places in the Kennebec drainage: On the Kennebec 
at The Forks and at North Anson, on Carrabassett River at North 
Anson, on Dead River at The Forks, on Moose River at Rockwood, 
and on Roach River at Roach River. 
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KENNEBEC RIVER AT THE I<'ORKS, ME. 

This station was established by N. C. Grover September 28, 1901, 
at the wooden highway bridge across Kennebec River at The Forks, 
aboye thP mouth of Dead RiYer. The drainage area at the station is 
1,G70 square miles. Of this area 1,330 :-;quare mileR are tributary to 
MoosPhead Lake, while the rPmaining 340 square miles are drained 
into the Kemwbec hy small stream1-1 with steep slopes and no ~:;torage. 
rractically all land surfaees abm'e this point are in forest. There are 
two gages: One, a yerti0al rod, is attached to the timber retaining­
wall on the left bank about 75 feet aboye the bridge~ the other is of 
the standard chain type, and is attached to the hridg·e floor; length of 
chain 17.18 feet. The datum of the two gages is the same and is 
referred to two ben0h marks: (1) The top of a bolt on the east abut­
ment, north side of bridge; elm'ation, 12.85 feet above gag·e datum. 
(2) _l\!Iarked point on the floor of the bridge near the east end of the 
gage box; elevation, 15.42 feet aboye gage datum. The initial point 
for soundings'is on the left hank, marked by a rod across the bridge, 
just above the abutment and below the bridge floor. The channel is 
straight aboye the station for about 200 feet, and below for a distance of 
500 feet~ is unbroken by piers, and is about 125 feet \vide at ordinary 
stages of the river. The current is swift; observed mean ''eloeities 
ranged from 7.67 feet per second at gage height 5.60 to 0.86 of a foot 
per seeond at gage height 0. 90. The banks are high and rocky and 
the bed i~-J roeky and permanent. The. gage iR read twice daily by 
"\Villiam "\V. Young. 

The observations at this station during 1!103 have. be.en made under 
thP direction of N. C. Grover, distriet hydrographer. 

Discharge meo.~ltl'em~:Jd8 of Kmneber~ Ril'l'l' at The Forks, J[e., in 190.'3. 

Date. ·" I . . I Gage D' h H} .. rograp lt'J. height. IRe arge. 

--------------- - ---- ---------------------

Ft·d. Second-feet. 

August 18 ···-····---···-·-· F. E. Pre~Rey -----------------· :~. 9.~ 4,176 
N ove1n ber 4 _________________ . __ .do _______________________ _ 1. 26 757 

J)«' • ____________ • _ •• ________ • do ________ . __ .. _ .. _ .. __ • _. l. 26 759 
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J/mn dail!f [JIIflt' heiyhf, iH f1'd, ~~r Knmcbcr· Ri1•a at The Ji'ur!.:s, Jk., ,fo1· 1.908. 

I I I I 
Day. Feu. Mar. Apr. )lay. June. July. Aug. 1 Sept. Oet. ' Nov. Dec. 

---1----~~- --'---1-
L ............................ [ 3. 90 2. 5."1 3. 43 4. 25 4. 25 3. 151 2. 50 2. 40 1. 30 1. 00 

2 ...................... ca> I 3.so 1 2.45 3 .. "10 4.15 3.90 3.50. 2.55 2.35 1.30 1.oo 
3 ...................... 3.00 ....... • 4.45 2.7il 3.95 3.SO 3.05 1 2.65 2.30 1.30 1.00 

4 ••••••.•.• __ .......... 3. oo 6. 15 3. 10 3. 45 3. 65 3. 05 1 2. 70 2. 25 1. 30 1. oo 

5...................... 3. 00 ' 3. 70 6. 4.5 2. YO 3. &'i 3. 70 2. 95 i 2. 65 2. 20 1. 30 1. 00 

6 ...... ·-·---·-··--···· 3.00 3.65 7.0.5 3.30 3.60 4.40 3.00' 2.75 2.20 1.30 1.00 

7 .. -- .. --.---.--------. 3. 00 3. 60 6. so 3. 10 3. 40 3. 55 3. 051 3. 00 2. 20 1. 30 1. 00 
s ...................... 3.o5 3.55 6.so 3.65 3.50 3.9o 2.9o I 2.9o 2.10 1.3o 1.00 

9 ...................... 3.30 3.60 6.SO 4.30 3.60 3.90 2.90 2.90 1.65 1.30 1.00 

10 ...................... 3.30 3.65 6.90 3.55 3.65 3.90 2.90 2.75 1.50 1.30 1.00 

11 ............... -- ----. 3. 35 3. 90 6. 90 3. 55 3. 60 3. S5 3. 00 2. 65 1. 50 1. '20 1. 05 

12 ... -- •. ----.-- .. --.... 3. 45 2. 75 5. 95 3. 90 3. 70 3. 70 2. 95 2. 60 1. 65 1. 20 1. 00 

13...................... 3. 35 2. 75 3. 20 3. s:> 2. 55 3. s5 2. S5 2. 60 1. 60 1. 20 1. o5 

14. __ • _______________ • __ 3. 30 3. 00 . 3. li5 4. 15 2. 70 I 3. S5 2. so 2. 60 1. 60 1. 20 1. 30 

15. __ . __ ...... __ .. __ .... 3. 25 3. 05
1 

5. 65 3. 45 2. 30 3. S5 2. 70 I 2. 50 1. 10 1. 20 1. 25 

16 ...................... 3.20 3.05 tl.-!0 4.80 1.95 3.70 2.75 2.50 1.70 1.20 (h) 

11. ____ . ______ ... __ ..... 3. 20 3. oo 1 6. 95 4. oo 1. 70 3. 75 3. 70 I 2. 50 1. 10 1. 20 

1S ...................... 3.20 2.90 7.05 -!.00 1.60 3.95 2.S5 2.40 1.90 1.20 

19 ••... ---- .. ----------- 3. 20 2. 75 i t\. S5 3. 50 3. 80 3. 70 2. 95 2. 45 1. 85 

20------.--------------- 3. 20 3.151 6. 75 4. /.') 1. so 3. 55 2. 95 2. 35 1. 80 

21.------ .. -- ....... ---- :i. :.10 3. 75 6. 5.5 3. 70 3. so 3. 45 3. 15 2. 25 1. 70 

22----.------ .. -- .... --- 3. 20 3. S.'i I 6. 45 3. 30 3. so 3. 40 3. 30 2. 20 1. ti5 

23------------------ ... ·I 3. 20 4. 05 6. 30 2. 80 I s. Sf> 3. 40 3. 45 2. 60 1. 50 
24 ...................... 3.20 4.10 6.05 2.40 3.90 3.40 2.90 2.60 1.50 

25------------------·-··' 3.20 4.451 5.60 3.00 4.65 3.40 2.85 2.55 1.55 

2.)~, _· • ___ • __ - _--__ - _- _- _- _--________ • _--_ • ___ ._
1 

:·. ~05 4. o5 . a. 10 3. oo 1 4. 5o 3. 40 2. 6'() 2. 45 1. 50 
_ ... _ 3. 70 I 3. oo :t 4ti 4. 50 3. 45 2. 60 . 2. 40 1. 50 

2!·). .. --------- .. ------ --I 4. 20 3. 35 3. 70 3. 751 5. 00 3. 45 2. 50 2. 45 1. 50 

29 .. ------------- .... --- .. ----- 3. 05 3. 85 3. 50 ! 4. 70 3. 30 2. 60 2. 40 1. 50 
30 ...................... ------- 2.70 3.50 2.90 4.55 3.25 2.55 2.40 1.30 

31. --- -- .. -- .. - -- .. ---- - -- - -- -- 2. 75 I'" .. -- - 3. 00 - -- .. --I 3. 15 2. 50 1. 30 

1. 20 t' 

1. 20 

1.10 
I 

1.10 I 
1.10 

1.10 I 
1.00, 

1.001 
1.00 

1.001 

:~I 
a Frozen January 1 to Fe!Jruary 2. b Readings December 16 to 31 through if'e. 

1. 60 

1. 45 

2.40 

1. 80 

1. 60 

1. 60 

1. 70 

1. 60 

1.50 

1.50 

1.40 

2.00 

2.00 
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Ratingtablefor Kenneber, Ricer at The Fm·l:s, J.l!e.,from Janury 1 to December 31,1903. 

Gage Discharge. Gage Discharge. Gage Discharge. Ga~e Discharge. height. height. height. heig t. 

Fed. Second-jf:et. Fret. Secondjeet. ~Feet. Second-feet. Ji'eet. 8ecoudjeet. 

1.0 .560 2.2 1,525 3.3 2, 790 4.4 5,020 

1.1 

I 

o40 2.3 1,610 3.4 2,950 4.5 f), 260 
1 ') 720 2.4 1,700 3.5 3, 130 4.6 5,510 
1. :~ 800 2.5 1,800 3.6 3, 310 4. 7 5, 770 
1.4 880 2.6 1,900 

I 

3. 7 3,500 4.8 6,040 

1.5 960 I 2. 7 2,000 3.8 3, 700 4.9 6,320 
I 

1.6 1,040 2.8 

I 
2, 105 3.9 3,910 5.0 6,62Ll 

1.7 1, 120 
I 

2.9 2,220 4.0 4,120 5.1 6,940 

1.8 1,200 3.0 I 2,350 4. 1 4,330 5.2 7,270 

1.9 1,285 
I 

3.1 2,490 I 4.2 4,560 5.3 7,600 

I 

2.0 1,3o5 3.2 
I 2,635 4.3 4, 790 5.4 8,000 

2. 1 1,445 --------1---------- -------- ---------- -.. -....... - .. ----------

Tangent·at 5.4 feet gage height. Differences above this point 400 per tenth. 

Estimated monthly diwofwrge t~f Ken11ehe1· Rirer rtf The F'orks, Ale. ,for 1903. 

[Drainage area, 1,670 Hquare miles.] 
-----------~,----- --~ ---~- ------ --~---~----;----------

Discharge in second-feet. Run-off. 

Month. Second-feet . 
Maximum. Minimum. Mean. per square I?epth m 

mile. mches. 

February 3-28 a ______ • __ - _____ 4,560 i 2,350 2, 778 1. 66 1. 60 
1\Iarch ________________________ 5,140 2,000 3, 146 1. 88 2.17 
April. __________________ -_____ 14,600 1, 750 9,322 5.58 6.22 

May -----·------------------- 6,040 1, 700 
i 

3,242 1. 94 2.24 

June __ -- - - - - - ~ - - - - - - -- - - - - - - - 6,620 1, 040 3,513 2.10 2.34 

July ------------------------- 5,020 2,560 I 3,473 2.08 2.40 
I j 
I August _______ - __ ------------- 3,500 
I, 

1,800 2,301 1. 38 1. 59 
Septem her ____________________ 2,350 1,525 I 1,864 1'.12 1. 25 
Octo her ______ - _____ . ___ - - _ - __ 1, 700 640 1, 157 . 69 .80 
N ovem her __________ . ___ - __ -- _ 800 .560 704 .42 .47 

December1-15li -------------- 800 560 595 . 36 . 20 

a Frozen January 1 to February 2. b Frozen December 16 to 31. 

KENNEBEC RIVER AT NORTH ANSON, ME. 

This station was established on October 18, 1901, by N. C. Grover. 
It is located 1t miles east of North Anson, above the mouth of Carra­
hassett River. The drainage area at this point is 2,880 square miles. 
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Measurement~ are made from the wooden highway bridge across the 
Kennebee, known locally us Patterson bridge. There are three gages: 
One is a vertical rod fastened to the bridge pier~ another, for high­
water observations, is a vertical rod attached to the right abutment; 
the third is a low-water gage of the standard chain type, and is attached 
to the 'vooden truss on the upstream side of the bridge; length of chain, 
30.4:0 feet. The datum of the three gages is the same and is referred 
to four bench marks: (1) Top of pier back of the gage~ elevation, 
22.50 feet. (2) Top of the southeast eorner of the twelfth stone from 
the top of west abutment; elevation, 9. 55 feet. (3) Copper bolt in 
bowlder on right bank about 100 feet above the bridge; elevation, 
10.66 feet. ( 4) Marked point on the bottom chord of the bridge near 
the ehain gage; elevation, 25.15 feet. The initial point for soundings 
is on the left bank at the outside of the end post of the center truss of 
the bridge. The channel is straight abo,Te the station for 500 feet and 
below for 1,000 feet and has a width of about 350 feet, broken by one 
pier. The eurrent is moderately rapid, exeept near the left bank; 
observed mean velocities at the :..;tation have ranged from 3.65 feet per 
second at gage height o. 80 feet to 1.4:0 feet per second at gage height 
2.t\5. Low-\vater measurements are made from a boat about 1,000 
feet below the station at a section where there is a better distribution 
of current. The right bank is high and rocky, while the left bank is 
comparatively low and subject to overflow at the time of highest water. 
The bed of the .stream is rocky, with sa,nd over a portion of the section, 
and is permanent. The gage is read twiee daily by Mrs. C. S. Benja­
min, the toll collector at the bridge. 

The observations at thi:-; station during 1903 have been made under 
the direetion of N. C. Grover, district hydrographer. 

Discha1·ge measurements (1f Kennebec Rii'Cl' at North Anson, "Ale., in 1903. 
---------------------------------

Date. Hydrographer. 

Mareh 28 __ . _ • • . . . . • • . . . . . • . F. E. Pressey .•••••.•••..•..... 

~lay 27--------------------- ..... do------------------------
June 15 _ . _ .....•.....•.•. _ . . .... do .. _ ••.. _. _ •.. _ •••• _ ..•• _ 
J nne 16 . ___ ... _. _ •. ___ .... _ ... _ . do ..• ___ .. ____ ... __ ...... . 

Do .. _ . _ •.. _ ..•.•..... _ _ ..... do ..••..•• _ ••• _ ••••• ___ .. . 

July 17 ...•• _ ...•••••••. _ ........ do _ .......•••.••••••• _ •.•. 

August 15 . . • . . . . . • • • • . • . . . . . _ ... do ....•.•••••••....•• _ • _ .. 

September 24--------------- N.C. Grover .•..••..••••••••••. 

November 6 ---------------- F. E. Pressey------------------

Gage 
height. Discharge. 

Feet. Second-feet. 

6.50 11,438 

3.25 3,134 

6.80 11,124 

4.90 6, 741 

4.38 5,575 

3.25 2,965 

3. 78 3,988 

2.85 2,498 

2.00 1,205 
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.Mean daily gage height, in feet, of Kennebec River at North Anson, ]fe., for 1903. 

Day. I ~Iar. I Apr. May. June. July. Aug. I Sept. I Oct. Nov. Dec. 
----··---~.----------------~---·--------

1. . . . . . . . .. . . .. . . . . .. .. .. .. 4. 85 5. 80 ::~. 90 4. 55 4. :.!5 . 3. 20 I 2. 90 1. 55 2. 90 

~::::::::::::::::::[::::.... ~:~~ ~:~~I ::~~ ~:~~ :::~I ::~~ !:~: ~:: (b) 

:::::::::::::::::::1:::: ::~~ ~:~~. !:~~ ::~ ::~:I ::~: ~:~: ~:~~ 
6 .................. '........ 8.0.'") 6.35 3.45 3.HO 3.85 3.00 2.95 :!.00 

7.................. ........ 7.80 5.701 3.25 3.75 3.65 3.35 3.05 2.10 

8.................. .. .. .. .. 7. 55 ti. 20 2. 95 3. 40 3. 50 3. 30 3.10 2. 25 2. 30 

1~::::::::::::::::::1::::::::1 ~:~~ :::I ::~~ ::: !::~ !:~~ ~:~~ ~::~ 1 ........ 

11.. ................ 1 .. --- ~:~~ ::~~I ~:~: :::: -!:~: !:~~ ~::~ ~:~: 1:::::::: 

!F>/: <I:,,.) -~ ~:~1 ~:1~ ~·~ ~:~ ~·E ~·~ ~:~ ~:~ 200 

11.................. 13. oo 1 7. 61) .').55 4. oo 3. 5o 3. 40 3.10 2. 30 2. oo 

18 .................. 12.50. 7.30 4.95 3.55 1 3.:.!:1 3.00 3.05 2.35 1.95 

19.. .. .. .. .. .. .. .. .. 1:-1.2.1 t>. 95 4. 7o 4 .. 'io 
1

- 3. 95 3. 20 3. oo 2. 50 2. o5 

20.................. 14.50 7.10 4. 40 4. 90 I H. 31) i 3. 05 2. 90 2. 95 2. 05 

21. .. _ .......... _ .. _ 14. 95 6. 10 fi. oo 4. 65 I :~. 25 , 3. 75 3. o5 2. 95 2. oo 
22.................. 13. 00 6. 70 4. 65 4. 4.5 I 3. 60 I 4. 15 3. 15 2. 90 1. 95 

23.................. n 50 7. oo 5. 20 4. 30 

1

. 3. 95 1 4. 2.5 3.10 2. 40 2. o5 

24...... ... . . .. .. ... 12.00 6. 70 4. 35 3. 91) 4. 40 . 3. 70 3. 00 2.15 1. 9.5 

25.................. 11. 00 6. 1.5 4. 60 4. 35 I 4. 30 I 3. 25 3. 2.5 l. 70 1. 90 

26.................. 10.00 f>. 60 4. 45 4 . . 50 4. 30 ' 3. 35 3. 2-5 2.15 2. 70 

2.90 

3.f)() 

~~:::::: .. :::::::... ~:~: :::~ ~:~~ !:~:I ::~~ _: :::~ ::~~ ~::~ ~:~: 
29 ...... :: ....... ::: 5. 7.'i I 5.10 II 4. 05 4. 35 3. 40 3. 30 2. 95 2. 20 2. 91) 
30 ........ _ .. __ .. _.. 5.10 4. 95 3. 70 

1

. 4.15

1 

3. 80 3.15 2. 95 1. 95 2. 95 

31. .............. _~~ 4.6fi ,........ 4.00 ........ , 4.40 1 3.20 1.90 .............. .. 

"Frozen January 1 to March 16. "Readings December 2 to 31 through ice. 

Rating table for Kennebec River at North Anson, Jfe., from October 18, 1901, to December 
31, 1903. 

Gage 
height. 

·Fed. 

1.4 
1.5 

1.6 

1.7 

, -1' D' h Gage 
! 1sc arge. . height. 

I &cond-jcet.l-;:: 
I 680 ,,, 2. 4 

I
I :~~ ~:~ 

930 2. 7 

1. 8 1, 020 2. 8 

1. 9 1, 110 2. 9 
2.0 1,205 3.0 
2. 1 1, 310 3. 1 

2. 2 1' 430 3. 2 

2. :3 I 1. f)6o :~. :1 

IH~hacge. [ _h G_ef_f_~_t·-I--D-is_c_h_a_rg_e_. ll-h-~_fg_g~-t--I--D-is_c_h_a_rg_e_.j 
Second-feet. I 

1, 700 

1,840 

1,990 

2,140 

2,290 

2,450 

2,615 
2, 785 

2,960 
:~, 140 

Feet. j Second-feet. 

3. 4 I 3, 330 

3. 5 3, 520 

3. 6 3, 720 

:~. 7 3, 925 

3.8 4,140 

3. 9 4, 360 
4. 0 4, 590 

4. 2 5, 060 

4. 4 5, 540 

4.6 6,040 

Feel. 

4.8 

5.0 

5.2 

5.4 
5.6 

5.8 

6.0 
6.2 

6.4 

6.6 

Second:feet. 

6,540 

7,040 

7,.540 

R,040 

8,540 

9,060 

9,580 

10,100 

10,640 

11,180 

Tangent at 6.2 feet gage height. Differences above this point, 270 per tenth. 

\~ 
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H~tinutfed monthly di.schm·ye rl Keunebec Riter at ;.Vol'fh Anson, "~[e., ji11· DHU uwl1P03. 

[Drainage area,. ~.x>;o ~quare miles.] 

I Discharge in second-feet. Run-off. 

~-------.-------.-------r-------~-

1 

Second-feet ~~:pth in 
Maximum. Minimum. Mean. pe~rt~~re in 2he~. 

Month. 

------------------------ 1--------1-------

1902. 
March 23-31 a ••••••••••••••••• : . • . . • • • • . • • ••••••••• 1 

ApriL.................. . . . . . . 27, 515 9, 710 

~faY-------------------------- 23,870 7,415 
June------------------------- 20,090 7,540 
JulY-------------------------- 9,840 5,180 
August .•• _ ...•. _ •..•.•.•.•••. 

September •••••• _ •....•••. ___ . 
October _ .. _ • _ • _ . _ •••• __ .• ___ . 

7, 790 
5,180 
9, 4.50 

1,915 
2,615 

2,065 

16,392 
13,.561 
12,892 
12,031 

7,403 
4, 186 
3,494 
3,648 

November ..• _ •.•.••.... _____ . 7, 290 2, 530 3, 622 
December 1-5 ............. ___ .... _ .. __ ... _. _ .... _ . 3, 312 

&.l\9 . 1. 90 
4. 71 5.26 
4.48 5.17 
4.18 4.66 
2.57 2.96 
1. 45 1. 67 
1. 21 1. 35 
1. 27 1. 46 

1. 26 1. 41 

1. 1.5 . 21 
==---=----=------_-_- -_--------=----=----..:..= _--==== -=-====I=== 

1903. 
March 17-31 b _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _________ : _______ • __ 

April_ .................... __ .. 
May ...... _ ......•.... __ .. ___ _ 
June _ . _ ...... _ •. _ . _ .. __ .. ___ . 
July __ . _ 

7 
• _____ • ___ •• ________ • 

A. ugust ... ___________ •• ______ _ 

Septem her. __ ...•.• _ .. _______ _ 

Octo her ...... _______ . ______ .. 

N ovem her _ . _ ...... __ . ___ . ___ _ 

15, 90.~ 
10, .5Qf) 

16,445 
5, 915 
5, 180 

3,235 

2, 785 
2,530 

5,300 
a,925 
2,530 
2, 785 
2,615 

2,450 

930 
800 

21,1120 1 7.61 

n, 2n I 
;-), 92 

7,267 2.52 
5,627 1.H5 

4,040 1. 40 
3,646 1. 27 

2,791 . 97 

1,966 . 68 
1,449 .. 50 

a Frozen December 6. 190:2, to ~larch lfi, 190:!. n Frozen December:.! to 31, 1903. 

KENNEBEC RIVER AT WATERVILLE, 1\'IE. 

4.25 
4.37 
2.91 
2. 18 
1. 61 
1. 46 

1. 08 

. 78 
:56-

The only long-eontinned oh:-;ervations of the flow of the river are 
those which hn:ve been made at \Vaterville by the Hollingsworth & 
Whitney Company, which kindly furnishes the results for publication. 
The works of that company are above the mouth of Sebastieook River. 
The tributary drainage area of the Kennebec at that point is about 
4:,380 square miles. Observations are made at 12 o'clock noon of each 
day, that hour having been chosen, after investigation, as a time when 
the flow itl least affected by storage at dams upstream, and as giving 
most nearly the average for the day. 

" 1hen the flow of the river is less than 3,500 second-feet the whole 
amount is diverted through the water wheels of the mill~ of which 
there are 48. \Vater in excEss of the above amount is wasted over the 
dam. All of the wheels have been tested at Holyoke under praetically 
the same head as used at vYaterYille. Diseharge curves for the wheels, 
and for overflow of the dam, both with and without flashboards, were 
constructed several years ago by ::\Ir. Smnner Hollingsworth. Esti-
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mates of daily flow are made by means of these diagrams. The leak­
age through the crih dam has never been measured, but 100 second­
feet are added arbitrarily to cover this item . 

. Mean daily discharge, in second-feet, of Kennebec Rirer at Waterville, Me., for 1!}03. 

. J>uy. _ I Jan. Feb.:_ I MO<~ I _""'· __ "•Y ~ ! J "'". ; J ul ,-. II Aug~ Sept.~ Oct. I Nov. J>ec. 

1...... . . . . . . 6, :m t, 129 I 6, 706 15, 606 9, 173 '

1

4 .. ')98 5, 636 5, 608 3, 349 2, 573 158 1, 269 

2............ 4, 811 4, 4861 8, 46/l 16,465 112,725 4, :1'l2 .), 8181 8, 777 3, 299 2, 271 1, 272 . 1, 270 

3............ 4, 04u 4, 038 s, 32o 13, 548 7, 250 

1

4, 761 .'i, 215 5, 06513, 002 2, 278 2, 141 1, 253 

4 ........... ·I 2, 5.'i1 4, 281 I 7, 6-Hi lli, I.'i8 8, 308 4, /.)8 4, 640 4, 88S 3,124 1, 002 1, 480 1, 849 

fL...... 4, 347 4, 003 7, 107 2:3, ii4il 6, 610 4, 3.51 2, 773 4, 530 I 1, 995 1, 996 1, 773 1, 203 

6....... 4, 361 1 4, o5o ti, 4.--:o 21.937 6, 946 r 4. 312 I 5, 338 ~ 4, 337 527 2, no 1, 527 100 
7............ 4, 012

1

3,971 6, 069 :!1, 610 7, 895 !!, a97 . . '),ORB 4, 066 2, 920 2, .524 1, 460 1, 260 

8 ............ , 3,988 3,925 6,640 21,7.52 7,54fi 4,345 i 5,134 3,999 3,174 2,009 119 331) 
9............ 3, 992 4, 004 8, 11.') 23, 374 \l,.'i07 4, ;:l.')4 I 4, 678 11 120 3, 476 2, 590 1, 467 1, 3.51 

10 ............ 13,907: 3,741 13,2i3 22,59.'i 8,024 4,.')47 I 4,923! 4,:3.58 3,106 2,158 2,293 1,237 

11. ........... I' 2, 061 I 3. 985 18, 755 23, 662 8, 685 I 4, 918 I 4, 831 4, 044 3, 086 100 1, 957 1, 238 
12............ 3, 684 4, 088 31,283 I 21,245 8, 546 I 4. 337 2, 547 3, 75.') 2, 814 2, 029 1, 965 1, 238 

13 ............ 4,020 [4,408 27,438 18,734 8,733:6,466 5,358 4,268 712 2,021 1,547 100 

14....... .. 3, 443 ! 4, 3n6 24,487 15,036 7, 355 'so, o.so 5, 123 4, 887 3, 420 2, 018 1, 552 915 

15......... 3,627 '3,8-H 24,518 16,390 8,306:117,999 4,80914,529 2,901 143 960 1,226 
lti........... 3, 764 2, 003 21, 5fi0 17,298 8, 313 10,219 4, 758 712 2, 915 1, 464 1, 483 9~ 

17........... 4, 032 4. 042 18,188 19,328 .5, 705 I [J, 286 • 5, 587 4, 885 3, 245 1,141 1, 957 200 

18 ............ 3,336 4,02.5 17,496 17,921 8,129 .'),3731' 4,849 3,947 3,697 100 2,283 893 

19............ 4, 070 4, 028 17, 645 16, 768 7, 940 5, 172 2, 44.5 3, 444 3, 176 1, 522 2, 845 207 

20 ............ 13,73914,013 35,732 16,175 7,962 5,079•4,978 3,446 353 3,126 2,774 100 

21. ........... , 3, 717 I 3, 952 I 33,641 1.5, 219 7, 253 5, 438 4, 721 3, 874 1, 531 3, 984 1, 419 1, 289 

22 ............ I 3, 99812,370 I 31,793 11), 577 7, 870 7, 930 4, 939 5, 624 3,190 2, 555 118 2, 678 
23 ............ I 4, 413 3, 754 31,650 15,689 5, 362 7, 194 .5, 385 3, 701 2, 612 2, 542 1, 979 3, 825 

24............ 4, 756 I 3, 696 34,31.5 15,111 4, 765 6, 698 9, 018 4, 010 1,100 2, 604 1, 972 3, 206 

25 ............ 
1 

4,245: 3,957 34,353 13,49815,614! 6,900 7,483 4,384 2,54.5 118 1,432 2,727 

26 ............ 4, 210 ' 3, 936 30,089 11,783 '_ 7, 866 5, 490 6, 40.5 3, 915 1, 975 2, 747 863 2, 480 

27 ............ 
1

4. 121 .

1

3. 639 25, 326 5, 9:9l·~· 9~: ~· :~6 6, 554 3. 606 
1 

115 1. 913 1, 330 2. 510 
28............ 4, 199 3, 980 21. 480 5, 5..,1 !J, 921:\ 

1

1J. ti.'i4 5, 001 3, 857

1

- 2, 881 2, 022 680 1, 292 

29 ........... ·I 4, oH . . . . . . . 19,344 8, 221 fl, 162 .'), 864 5, o56 3, 340 2, 28.5 1, 524 115 1, 755 

3o ............ 4,o281.·······

1

11,o29 8,274 3,363 I 5,.)h6 4,89.) 672
1

1,964 2,oo1l' 1,121 1,33.5 
31............ 4, 268 

1

....... 12,314 2, 098 
1 

....... 18· o52 3, 482 
1

•...... 1, 534 . .. . . . . 1, so8 

MOOSE RIVER NEAR ROCKWOOD, ME. 

This station was established September 7, 1902, by N. C. Grover. 
It is located 4 miles west of Kin eo, :Me., and 2 miles from the mouth 
of the river. The drainage basin is 680 square miles at this point. 
~Tater is stored by dams at the outlets of :-leveral of the lakes and 
ponds in the basin above, but all of sueh stored water is used for log 
clridng. The stage of the river changes \'ery slowly after the end of 
the log-driving season. Praetiea.lly all of the land areas in this basin 
are in forest. Measurements are made from a car suspended from a 
steel eable, or by wu,ding at low water. The initial point for soundings 
is on the right bank, 1 foot from a bireh tree, to which the tag line 
and eable are attaehed. There are two gage.--: One is a painted post 
driven into the clay bed of tlw river and braced from several trees; 
the other is a standard ehain gage attached to trees on the bank. The 
datum of the two gages is the same, and is referred to bench marks as 

IRR VI --04--4 
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follows: (1) Copper bolt in bowlder 8 feet from corner of house of 
Peter Callaghan~ elevation, 14.58 feet. (2) Highest point of large 
bowlder on right bank 150 feet below 1he cable; elevation, 5. 75 feet. 
The channel is about 220 feet wide at ordinary stages and is straight, 
both above and below the station. The banks are high and rocky~ 
the bed of the stream is rocky and permanent. The gage is read twice 
daily by Peter Callaghan. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Discharge measurements of :Moose River near Rochvood, Me., in 1903. 

Date. Hydrographer. 

June 7. ···----------·· •••••. F. E. Pressey ••••..•••••.••••.. 
Sept.l6 ••••••••••••••••••••. N.C. Grover .•••.•••.••...••••. 

Nov. 21--------------------- F. E. Pressey------------------

Mean daily gage height, in feet, of Aioose Rive1· near Rockwood, 

Day. Jan. Mar. I Apr. ~lay. July. Aug. Sept. 

Gage 
height. Discharge. 

Feet. Second-feet. 

2.73 

1. 85 

1. 69 

Me., for 1903. 

Oct. Nov. 

498 

198 

176 

Dec. 

--·------------------

1 ....•..•.•.••••.•. 2.80 6.95 5.65 2.95 2.20 1.50 1. 50 1. 60 
2 .......••..•.•..•• 2.80 6.75 5.80 3.00 2.15 1.50 1. 50 1.60 
3 ........•..•.•• ; .. 2.80 6.55 5.55 3.00 2.10 1.50 1. 50 1. 6(l 

4 ....•••••••..•..•. 2.80 6 .. 50 (b) 3.00 2.10 1.50 1. 50 1. 60 

5 .......••.•.•••.•• 2.80 6.55 ............ . ........... 2. 90 2.10 1.50 1.50 1.60 
6 ...•....•.•••••.•• 2.80 6.60 .............. . ............ 2.90 2.10 1.50 1. 60 1.60 
7 ..........••...••. 2.80 6.55 2. 70 2.85 2.05 1.50 1.60 I 1.60 
8 ....•.••.••••••••. 2.80 6.35 2.70 2.80 2.00 1.50 1.60 1.60 
9 ...•...•.•.••••.•. 2.80 6.30 2.70 2.70 2.00 1.50 1.60 1.60 

10 ............... ; •• 2. 70 6.20 2. 70 2. 70 1. 95 1. 50 1.60 1.65 
11 .................. (a) 6. 25 2.70 2.60 1. 90 1.50 1. 65 1. 70 
12 .................. ......... ............... 6.25 1:::::::: 2.70 2. 70 1. 90 1. 50 1. 70 1. 70 
13 .................. ......... ............ 6.25 2. 60 2.60 1.90 1. 50 1. 70 1. 70 
14 .................. ........ ........... 6.20 2.60 2.60 1.90 1.50 1. 70 1. 70 
15 .. · ..••.••••••••••• ........ ............ 6.20 2.60 2.55 1.90 1.50 1. 70 1.55 
16 .................. ......... .. ............. 6.25 2.60 2.50 1.80 1.50 1. 70 1.30 

17 .................. .......... .............. 6.20 2. 70 2.50 1.80 1.50 1. 70 (a) 

18 .................. .......... .. ............. 5.95 2. 70 2.50 1.80 1.50 1.80 

19 .................. .......... ........... 5.85 2. 70 2.55 1.80 1.50 1.80 

20 .................. .............. .. ............ 5.80 2. 70 2. 75 1. 75 1.50 1. 80 

21. ................. ............... 5. 70 5. 70 
~-----··· 

2. 70 2. 8.5 1. 70 1.50 1. 70 
I 

22 .................. ............. 5. 75 5. 55 1·------- 2. 65 2.85 1. 70 1. 50 1. 70 
23 .................. ............... 6.10 5.50 

!""""""" 
2.65 2.75 1. 70 1. 50 1. 70 

24 .................• ............. 6.50 5.50 ............... 2. 70 2.70 1. 70 1.50 1.70 .. ............. 
25 .................. ............. 6.90 5.60 2.65 2.60 1. 60 1.50 1. 70 

26 .................. ............. 7.25 5.50 2.60 2.50 1. 60 1. 60 1. 70 

27 .................. .............. 7.45 5.50 2.55 2.45 1. 60 1,60 1.60 

28 .................. ............ 7.50 5.55 2.50 2.35 1. 60 1. 60 1. 60 

29 .................. ............... 7.40 5.50 [ ........ 2 . .50 2.30 1. 60 1. 55 1.60 

30 .................. 7.25 

---~~~~-1:::: :::: 2.55 2.20 1. 51) 1.50 1.60 

31. ................. ............. 7.15 2. 70 2.20 1.50 .. ......... ........... 

a Frozen January 11 to March 20 and December 17 to 31, bLow-water gage gone, 
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ROACH RIVER AT ROACH RIVER, ME. 

This stream, which has a total drainage area of 120 square n~iles, 
enters Mooseheacl Lake from the east. Its basin is completely for­
ested. Dams at the outlets of se\'eral ponds control the flow of the 
river. The gage is located about 100 feet downstream from the 
lowest of these dams, at which point the river is so completely under 
control that the stage does not vary perceptibly for weeks at a time. 
Impounded water i:-; used for log dridng. 

Thi:; station \Yas established Nm'ember 10, 1901, by N. C. Grover. 
The drainage area at this point is 85 square miles. The gage is aver­
tical rod spiked to the timber retaining wall on the right bank of the 
stream. It is referred to a bench mark, which is a cross cut in the high­
est timber of the crib to which the gage is spiked; elevation, 9 feet. 
Meter measurements of flow are made by wading, or from a boat at a 
section about 2,000 feet downstream from the gage. The bed of the 
stream at this point is rocky and permanent. The channel is straight 
and about 60 feet wide. The gage is read twice daily by C. H. Sawyer. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

~Vean dail!l gage height, in feet, of Rowh Rirer at Roach Rit•er, ~[e., for 1903. 

Day. Jan. I Feb.j )lar.[ Apr. I )lay. June. '
1

July.! Aug. 1 Sept. Oct./ Nov.[ Dec. 

1. ..... :............ 2.20 2~2o- 1 2.2o (5.20 2.10 2.00 '
1

2.20! 2.20 2.20 Do 2.10 
1

2.1o 

2 .............. _ ........ _ 2. :w 2. 20 2. 20 .~. 20 : 2. 10 2. oo 2. 20 2. 20 2. 20 2. 10 2. 10 1 2. 10 

3........................ 2. 20 12. 20 2. 20 2. 20 2. 10 2. 00 2. 20 2. 20 2. 20 2. 10 2. 10 2. 10 

4 ........................ 2.20 2.20 2.20 2.20 2.10 I 2.00 [2.20 12.20 2.20 2.10 2.10 2.10 

5 ....................... -1. 2. 20 'I· 2. 20 2. 20 2. 20 2.10 I 2. 00 2. 20 2. 20 2. 20 2. 10 I 2.10 2. 10 
6 ........................ 2.20 2.20 2.20 2.20 2.10 ;),00 '2.20 2.20 2.20 2.10' 2.10 2.10 

7 ........................ i 2. 20 2. 20 2. 20 2. 20 2. 10 5. 00 . 2. 20 2. 20 2. 20 2. 10 2. 10 2. 10 

8 ........................ 2. 20 (a) 2. 60 3. RO 5. 40 5. 00 'I 2. 20 2. 20 2. 20 2.10 2.10 2.10 

9........................ 2. 20 .... -13.00 3. 80 5. 40 5. 00 2. 20 2. 20 2. 20 2.10 2.10 2.10 

10 ........................ 2.20 ..... 3.00 3.80 

1

. 5.40 5.00 ~~ 2.20 2.20 2.20 2.10 2.10 2.10 

11 ....................... 2.20 3.00 

1

. 3.1\0, 5.40 5.00 2.20 2.20 2.40 2.10 2.10 2.10 

12 ........................ 
1 

:!.20 3.00 B.80 

1

2.10 2.00 2.20 2.20 2.40 2.10 2.10 2.10 

13..................... 2.20 3.20 4.00 2.10 2.00 2.20 2.20 2.40 2.10 2.10' 2.10 

14 ...... _ .............. _.. 2. :w 3. 90 1 fi. ~0 2. 10 2. oo 2. 20 2. 20 2. 40 2.10 2.10 I 2.10 

1.')........................ 2. 20 3. 90 , .~.GO 2. 10 2. 00 2. 20 2. 20 2. 40 2.10 2. 10 2.10 

16............ .. .. .. .. .. .. 2. 20 3. 90 , :1 . .JO 2. 10 2. 00 2. 20 ' 2. 20 2. 40 2.10 2. 10 2. 10 

17.................. 2.20 3.90: 2.20 15.-10 1 2.00 2.20 ', 2.20 2.30 2.10 2.10 2.10 

18........................ 2. 20 3: 90 3. so i'i. 15 2. oo 2. 20 I 2. 20 2. 30 2. 10 2.10 2. 10 

19 ........................ : 2. 20 3. 90 3. so i 5. oo 'I 2. oo 2. 20 2. 20 2. 30 2.10 2.10 2.1o 

20 ........................ 
1 

2.20 3.90 3.1'0 fi.OO: 2.00 2.20 i 2.20 2.30 2.10 2.10 2.10 

21. .. .. .. .. .. .. .. .. .. .. .. . 2. 20 3. 90 2. 20 5. 00 2. 00 2. 20 2. 20 2. 30 2. 10 2. 10 2.10 

22................... 2. 20 3. 90 3. xo 2. 00 2. 00 • 2. ::w 2. 20 2. 30 2.10 2. 10 2. 10 

23..................... 2.20 ...... 12.20 2.151, 2.00 2.00 12.20 2.20 2.30 2.10 2.10 2.10 
24 ........................ 2. 20 ..... ·I 2. 20 2. 00 2. 20 2. 20 2.10 2.10 2.10 2.10 

25.................. 2. 20 ...... I' 2. 20 i'i. 00 2. 20 2. :!0 2.10 2.10 2.10 2.10 

26..................... 2.20 ...... 4.GO .'i.OO 12.20 '12.:!0 2.10 2.10 2.10 2.10 
27........................ 2. 20 -1. 20 

1 

2. 10 . :!. 00 2. :W 2. :!U I 2. 20 . 2. lU 2. 10 I 2. 10 · 2. 10 
28 .. ,,, ....... •,,,, 2, 20 .J, 20 ! 2,10 2, 00 i 2, 20 2, 20 I :!, 20 ' 2. 10 2,10 2.10 2,10 

29 ........................ ' 2.20 .... 4.20: 2.1012.00 2.201 ·2.20 · 2.:w !2.10 2.10 2.10 2.10 

30 ........................ I 2. 20 . ;), 20 12.10 2. 00 2. 20 ! 2. 20 2. 20 12.10 2.10 2.10 2.10 

31. ....................... I 2. 20 .. .. .. i'i. 20 .. .. .. 2. 00 .. . .. -I 2. 20 I 2. 20 .. .. .. 2. 10 2. 10 

a Frozen February 8 to February 27. 
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Rating tablefor Rocteh River at Roach River, Me., frorn November 10, 1901, to December 
:51, 1903. 

I 
Gage Discharge. Gage Discharge. Gage Discharge. Gage Discharge. height. height. height. height. 

Feet. 8econdjeet. Feet. Second-feet. Feet. Second feet. Feet. Second-feet. 

2.0 20 3. 1 370 
I 

4.2 832 5.3 1,294 
2. 1 31 3.2 412 4.3 874 5.4 1,336 
2.2 48 3.3 454 I 4.4 916 5.5 1,378 
2.3 67 3.4 496 i 4.5 958 5.6 1,420 I 
2.4 90 3.5 538 I 4.6 1,000 5. 7 1,462 
2.5 118 3.6 i1HO I 4. 7 1,042 5.8 1,504 
2.6 156 8. 7 622 I 4.8 1,084 5.9 1,546 
2.7 200 3.8 i ti64 I 4.9 1, 126 6.0 1,588 

2.8 244 3.9 706 I 5.0 1,168 
I 

2.9 286 4.0 748 

1: 

5. 1 1, 210 
3.0 828 4:. 1 7~0 .5. 2 1,252 

-----

Estimated monthly di11charge 4 Roach River at Roach River, Jle., for 1908. 

[Drainage area, 85 square miles.] 

Discharge in second-feet. Run-off. 

Month. Second-feet 
Maximum. Minimum. Mean. per square Depth in 

mile. inches. 

I 48 48 48 0.56 0.65 January ............... ___ . __ .1 

February 7-27(t _______________ l 48 48 48 .56 .17 
March . ____ .. __ .. ____________ -I 1, 252 

I 

48 614 7.22 8.32 
April. ____ . _ ........ - ...... - . -~ 1,504 31 469 5.52 6.16 

~~e- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 
1, 3~~6 20 706 8.31 9.58 
1, 168 20 330 3.88 4.33 

July __ •..•. _ .. _ - _ . _- __ - _-. - __ . 48 48 48 . 56 .65 
August . _. ____ . __ .. _ ... _. _. _. _ 48 48 48 . 56 . 65 

I 90 31 57 . 67 . 75 September ____ . _ . _______ . ____ ·1 
October . -------.---.---------I 31 31 31 .36 .42 
November _____ . __ ... ______ . _ -1 31 31 31 . 36 .40 
December __ • _________________ 31 31 31 .36 .42 

I 
• February 7 to 27, ice. 
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DEAD RIVER AT THE FORKS, ME. 

This tributary of the Kennebec has its headwaters in the mountain~:< 
between Maine and Canada, and flows in a general easterly direction, 
entering the Kennebec at The Forks. Its basin contains 870 square 
miles and is 40 miles in extreme length by 30 miles in width, and is 
almost entirely covered with forests. Through a large portion of its 
length the river flows through swamps; in its lower course it has con­
siderable fall. The only dams on the stream are owned by the log­
driving companies, and the gates are kept open after the drives are 
out of the river. 

This gaging station was established by N. C. Grover on September 
29, 1901. It is located lt miles west of The Forks. The measure­
ments are made from a ear suspended from a steel cable. The gage is 
a vertical rod attached to a large bowlder on the left bank about 700 
feet below the cable. It is referred to a bench mark, a copper bolt set 
in a bowlder 9.5 feet from the gage; elevation, 7.97 feet above zero of 
the gage. The channel is straight for 500 feet above and below the 
eable, and is about 225 feet wide at ordinary stages. The banks are 
rocky and are subject to overflow in extreme freshets. The bed is 
rocky and p,ermanent. The current is rapid; the lowest observed 
mean velocity is 0.65 of a foot per second at gage height 0.69. The 
gage is read twice daily by Jeremiah Durgin, jr., a farmer at The 
Forks. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Discharge rneasureme:nts of Dead Ri1Jer c:t The Forks, Me., in 1903. 

Date. Hydrographer. Gage . h 
height. Disc arge. 

Feet. Second-feet. 

June 5 .. _ ....••• _ .••... _ . . . F. E. Pressey •. _ •• _ ..•••••• _ .••. 0.90 399 

June 6 ••• _ •••••• _ ••• _. _ ••••• _ ••• do __ . _ ..••• ___ ...• __ • _ ..•. .90 401 
July 15 .. __ ..... __ .. __ . __ ...... _ . do •• _ ••. _ •• ____ . _ •• ____ • _. 1. 10 739 

August 18 ------------------ •.•.. do-----------------------· .89 452 
November 4 .• _. __ •• _ ••••••••• _ •• do ••• __ •• ___ •• _ ••. ___ ••• _. .69 211 

Do .•• _ •.• __ •.••••••••••••••• do _ •••• _ ••••••••••••• _ •••• .69 214 
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Mean daily gage hei!fht, i11 feet, '!( Deud HinT (([ The Forks, Jfe., for 1903. 

----------------------------~-----------------~----~----~---

Day. .lmH·. .lnly. 

1.----- .. ---- .. ----- .... -- ..... - .. - .. -....... . . . . 1. 00 

2 .•.... ----· ·-·----- .. ·----··. ----· -·-·. ··--· .. .. . .. 1. 00 

3-----·---·····--····-····--·--·············· (tl) 1.00 
4 •••••.•••..•.•••......••... ••·•· ..........•• 

5 ........................................... . 
6 ........................................... . 

7 ........................................... . 

8 ....... ···-··· ............................. . 
9 ........................................... . 

10 ....•........................ ····'· ......... . 

11. ··-· .. ·--· ................................ . 

1.00 

1.00 

1. 00 

. 90 
I 

. ~o I 

. 9o I 

. 90 

1. 8.'1 

12 ...•........................................ ' ~- 1-iO I 

13 ........................................... . 

14 ........................................... . 

15 .................................. - ........ . 

16 .... -· .... - ......... -·· ..... - ... -·- ... - .... . 

17 ........................................... . 

18 ........ ··-·· ... ······. ···-· ..... -......... . 

19 ....... '· ·-· ....................... ·······-· 

20 ....•.... ···-· ...... ········. ·-· ........... -

21. ··--· ....... -·· ...... - .................... . 

22 ....... ···-· .............. ·-·-· ............ . 

23 ............... ···-· ..... ---····· .......... . 

24 ........... ···-·. ···-· ..................... . 
25 ............................... ··-·· ....... . 

26 .... -···. ··-·· ········-· ...... ······ ······ .. 
27. ··--- ... - ....... ··-· .. --·-· ............... . 

:::::::::::::::::::::::::::::::::::.::::::::::1 
31..- ......................................... ' .. 

-1. xo 
B.HO I 

2. ~0 ' 

'2. 20 

1. 9!) I 

1. RO I 

~.00 

~.Hi 

2. (l.'i 

1. 70 I 

1..50 

1.-10 I 

1. 30 

1.10 

1. oo I 

1.10 

1.10 ! 

1: ~~ I, 

.90 

. 90 

1. 00 

. 95 ~ 

. 90 

1. 00 1 

1. oo 1 

1.00 

1. oo I 

1.10 
1.10 i 

1.10 ; 

1.10 i 

1.10 ' 

1. 00 

1. 00 

1. 00 

1. 00 

. 90 

1.10 

1. 35 

1.-50 

1. 2!1 

1.15 

I 

Au~-~ 
1. 35 i 

1.-10 

1.-10 I 

1. 30 

1.15 

1. 05 

1.00 

1. 00 

. 90 

.90 

.90 

.90 I 

.90! 

. 90 I 

. 90 I 

1.00 

1.00 

. 90 

. 90 

.90 

1. 00 

1.10 

1. so I 
1. 3.5 1 

1. 20 I 

1.10 

1. 05 

1.00 

1.00 

.90 

. 90 

Sept. Oet. Nov. 
---------

0. 90 0.60 0. 70 
. ~0 . 60 . 70 
. t;O . 60 . 70 

. 70 ' .60 .70 

. 70 ! 
.60 .80 

. 80 .50 .80 

. 70 .. 50 .80 

.70 .!10 . 80 

. 70 1 

.50 .70 

. 70 .50 . 70 

. 70 .50 .80 

. tiO .50 .80 

. GO .50 .80 

.60 .!10 . 70 

. 60 I .50 . 70 

. 60 I .60 . 70 

.6o I 
.60 . 70 

.60 .60 .80 

.60 .60 .70 

.60 . 60 .70 

. 60 .60 .80 

. 60 .60 .80 

. 60 .60 .80 

. 60 .60 . 90 

. 60 .60 .90 

.no .60 . 90 

.f>O .60: .90 

.!10 . 70 : . 90 

.. 'iO . 70 ' .90 

.60 . 70 I 1. oo 

.70 ~--------

u<Tag-e earriP<l away by ke; replaced June -1. 

CARRABASS~jTT HIYF.H AT NORTH ANSON, ME. 

Dec. 
--

1.00 

1.10 

1.10 

1. 20 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

. 90 

.90 

1. 00 

1.00 

1. 00 

1. 00 

1.00 

1.10 

1. 25 

1. 35 

1.-10 

1. 50 

1. 60 

1. 60 

1. 70 

1. 85 

2.00 

2.10 

2.10 

This river enters the Kennebec from the west at North Anson. Its 
basin has steep slopes, partly in farm lands, with no large natural 
reservoirs. Dams have been eonstructed and power used at New 
Portland, East New Portland, and North Anson. 

This gaging station was estahlishecl on October 19, 1901, by N. C. 
Grover. It is located above Emhden Brook and below Anson Brook. 
The drainage area is 340 square miles at this point. Gagings are 
made by wading at low stages, or from a hoat at high stages of the 
river. There are two gages; one is a vertical rod attached to a tree, 
the other is a standard chain gage attached to tree:-; on the bank; 
length of chain, 3t3. 73 feet. The datum of the two gages is the same, 
and is referred to two bench marks: (1) Point on root of a blazed 
spruce tree 40 feet from the vertical gage; elevation, 10.78 feet. (2) 
Copper bolt set in a large bowlder at the outlet of Anson Brook; ele­
vation, 11.40 feet. The channel is straight 500 feet above the station 
and 300 feet below, and is about 150 feet widA, divided into two parts 
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at low stages of the river by a gravelly bar. The bed 1~ of coarse 
gravel and permanent. Observed mean velocities range from 3.35 
feet per second at gage height 2. 68 feet to 0. 93 of a foot per second at 
gage heig-ht 0. 60 foot. The g-age is read once daily by N. Q. Hilton, 
a farmer, in North Anson. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Diw·harge measurements of Carrabassett RiNT at North Anson, _Me., ·in 1903. 

Date. Hydrographer. I h~Ji'ht. JJi"ha.ge. 

~-------~--- ---

Feet. Second-feet. 

May 26 ________ . _ ... __ . _ . . . . N. C. Grover . _________________ _ 

July 17. ____ . _ ..... ___ . _. _.. F. E. Pressey __________ . _______ _ 
August 15 . _____ . _____ .. _. _. ____ .do . _. __________ . _________ _ 

September 28 ______ . ____ . _ . _ N. C. Grover __________ .. _ . ____ . 

November 6 ..... _ .. _ ... _. _. F. E. Pressey_. ________________ _ 

0.45 

. 90 

.71 

.15 

. 30 

208 

348 

300 

76 

165 

_Mean daily gage height, infPet, of Carraba.ssett Ril'er at North Anson, .ftfe., for 1903. 

I I I : I Day. i ~Iar .. 

1 

Apr. May. ! June. : July. Aug. Sept. Oct. Nov. Dec. 

!. .. _______________ --------- 2.90~~ ~---0.20 -0.50 1.40 ~~ 0.30 0.40 

2 __________________ : ________ j 2.50 1.90 .10 .60 1.00 .40 .10 .30 .30 
3 __________________ , ________ , 2.20 1.30 .20 .w .80 .40 .10 .30 .30 

4 ... _______________ .. ______ 
1 

3. 70 1.30 .2o .60 .7o .40 .10 .30 .30 

5 ...... ___________ : ........ 1 4.00 1.20 .20 .50 .60 .30 .20 .20 .30 
I I 

:!:::::::::::: ::~::: ::I !~I !~ :~ :~ L~ :~ 
13 .......................... 1 2.40 1.10 11.10 .60 1.20 .30 

::::::::: ::::: ::: :: ::: I :: : E ::~ 1 ~ E :~ 
17 .......................... ! 2.10 .70 2.10 .90 .130 .30 

I 
18 .......................... i 1.90 .70 1.80 . 70 
19 .......................... 1.70 .70 1.50 .. ){} 

20 ......................... . 

21. ................. ········ 
22 ......................... . 

23 ......................... . 

24 ......................... . 

25 ......................... . 

26 ......................... . 

27 ........................ .. 

1. 70 

1. 60 

1.50 

1.50 

1.50 

1.50 
1.50 

1.40 

28.................. ........ 1.50 

29.................. (a) 1. 70 

30.................. 2.10 1.90 

31.................. 2.40 1------·· 

. 70 

. 90 

. 70 

.60 

.50 

.50 

.50 

.40 

.40 

.40 

.20 

.20 

1. 80 

1.130 

1.40 

1. 20 

1.00 

.90 

.90 

.80 

. 70 

.60 

.60 

. 70 

. 70 

1. 40 

1. 20 

2.90 

2.00 

1.50 
1.10 

.90 

.80 

1.00 
1. 70 

.60 

.50 

.60 

1. 60 

1.10 

.90 

. 70 

.60 

.60 

.60 

.60 

.50 

.40 

.40 

a Frozen January 1 to March 29. 

.30 

.30 

. 20 

.20 

. 20 

.20 

.10 

.10 

.10 

.10 

.20 

.30 

.30 

•• '10 

.no 

.40 

.40 

.HO 

.50 

.40 

.40 

.40 

.70 

1.30 

.80 

. 70 

.60 

.50 

.50 

.fiO 

.50 

.. ')() 

.40 

.50 

.40 

.30 

.30 

.40 

.40 

.30 

.40 

.30 

.40 

.40 

.30 

.20 

.30 

.30 

.40 

.50 

.40 

.30 

.40 

.40 

.30 

.80 

1.10 

.50 

.40 

.30 

.30 

.40 

.30 

.40 

.40 

.50 

.50 

.50 

.60 

.60 

.60 

.80 

. 70 

.80 

1.00 

.90 
2.60 

2.60 

2.50 

2.40 

2.30 

2.30 
2.40 

2.30 

2.30 

2.00 

2.00 
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Rating table .fm· Carraha.~seff Ri1•er at JVul'fh ~Jnson, 'Me., fl'o/11 Nut•emlH't' 1, l!-101, to 
J>eeember 81, 1908. 

I 
Gage I . 

height. : Du;char~~ 

Feel. 18econd-jeet. 

0.1 60 

. 2 96 

. 3 135 

. 4 177 

.5 223 

. 6 272 

. 7 327 

. 8 392 

. 9 464 

1. 0 542 

Gage 
height. 

--~-------

Feet. 

1.1 
1.2 

1.3 

1.4 

1. .5 

1.6 

1.7 
1.8 
1.9 
2.0 

,-

_,, 

Second-fee l. 

625 

710 
795 

R80 
\:165 

1,050 

I 

1, 135 

1,225 

I 

1,315 
1, 40.5 

----~-·-~--- ---~-

Gage Discharge. height. 

Feet. Second-feet. 

2. 1 1,495 
2.2 1,585 
2.3 1,680 

2.4 1, 775 
2.5 1,875 

I 

2.6 1,980 I 
2. 7 2,090 

I 
2.8 2,205 
2.9 2,325 

I 

3.0 2,450 

Gage 
eight. h 

Feet. 

3. 1 
3.2 

3.3 

3.4 

3.5 

3.6 
3.7 
3.8 
3.9 
4.0 

Di:<eharge. 

) Second-feet. 

2,580 
2, 710 
2,840 

2,970 

3,100 

3,230 
3,360 
3,495 
3,630 
3, 765 

Tangent at 3. 7 feet gage height. Differences above this point 135 per tenth. Table 
extended above 4.3 feet gage height. 

Estimated monthly discharge of Carmbassett Ri1•e1· at North Anson, Me., for 1903. 

[Drainage area, 340 square miles.] 

Discharge in second-feet. 

:Month. 
Maximum. Minimum. Mean. 

Aprilq -------------·--------- 3, 765 880 1, 706 

May ------·------------------ 1,315 96 .516 
June _ ...•....... _ . _ .. __ . _____ 13,350 60 1,340 

July ·------ ---------------- .. 2, 32.5 177 503 
August • _ . ___ . ___ . _ . _ . _ .. __ ... 1,135 177 379 
September ...... _ ...... _ ..... 223 60 123 
October ................ ___ ... 795 60 217 
November .... __ .. _ ....... _ ... 625 96 177 
December ........ _ ......... __ 1, 980 135 771 

I 
a Frozen .Tannary 1 to March 29. 

Run-off. 

Second-feet Depth in 
per~i1~.are inches. 

5.02 5.60 
1.52 1. 75 

3.94 4.40 

1. 48 1. 71 
1.11 1. 28 
. 36 .40 
. 64 . 74 
. 52 

I 
.58 

2.27 2.62 
I 

MESSALONSKEE RIVER AT WATERVILLE, ME. 

This river enters the Kennebec from the west at 'Vaterville. It has 
a total drainage basin of 205 square miles, of which 30 square miles 
are lake surface. From the lowest lake to the Kennebec there is a fall 
in 5 or 6 miles of 16± feet, which is practically all utilized. 

The United States Geological Stin·ey has maintained a gage at the 
dam of the Chase Manufacturing Company, in 'Vaterville, :.;ince June 
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1R, l!J03. Thi~ gage i~ read twice daily hy G. M. Glidden. The dam 
is a new crib. lvithout leakage~ and with a gQod crest. Generally the 
water is not used for power purposes at nig·ht, and the gage is read 
when tlw wheels are not running. At other times the amount of 
water used through the wheels is added to that which flows over the 
dam. Flashboards are maintained during low stages of the river. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Mean daily di.~clzm·ge, in second:f"eet, r!f" },[es.~alon.~kee Ril'el' at JVaterville, },fe., for 1908. 

J>ay. ! June. i .July, ~ Aug. I Sept. I Oct. Nov. I Dec, 

1. ______ -__ -_-__ -__ -__ -_-__ -.. -------------------- .. -- . .1. _______ 1 ~~~. ~~~ ,-~~~:I ~: - :~ r: 
~:::::: ~::::::::::::::::::::::::::::::::::::: ::::::::! :!os 176 n9 1 7o 59 I 59 
4 .. ____ .. _ .. _ ... __ . _ .. _ ..... __________ ... ___ . _. _ .. _ .. 1 148 212 n9 1 61 57 59 

5- - - - - - - 0 0 - - - 0 0 - - - - 0 0 0 - - - - 0 - 0 - - 0 0 0 - 0 0 - - 0 - 0 - - - - 0 0 0 - - - - I 159 231 89 I 81 66 61 

; ::· ... :::.::::.::: .:::••: 1_:_::::1 ::: 

1~:::::::::::::::::::::::::::::::::::::::::::: I:::::::: ~~~ 
I 

11. 0 0-- 0---0 0 0-0 • -0----0-0-0--0 0 0-0-- 0 0------0 0-----0 0 142 

ii···~ ····~··· ·················~·····~~ •• ~~:l. ~.::: I 

!~ ~ ~ • ~ · ~ • ~ ~ ~ · • ~ ~ ~ • • ~ ~ ~ ~ · ~ · ~ ~ · • · ··~ ~ • ~ ~:: ·:. • • ~ 1 m 1 

22 ........................................... I 16Y 

23.-. 0 0 0 0- 0- 0 0 0 0 0----------0--0-0 0-----0 183 

24. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . Hi3 

~·· ·••·• ·•••• ·················: j ~~: 

127 

169 

142 

142 

148 

243 

231 

159 

194 
194 

194 

293 

314 

194 

169 

159 

17t) 

176 

209 
176 

205 

205 

183 

127 

212 I 
205 : 
194 I 

183 

194 

176 

112 

138 

176 

182 

182 

199 

159 

188 

118 

138 

138 

129 

119 

89 

106 

124 

112 54 70 

138 59 73 
Ill 51 61 

111 66 66 

104; 36 59 

1041 94 66 

84 94 ni 
89 81 59 

89 70 19 

111 81 41 

111 75 73 

111 73 59 

99 60 fi9 

84 41 59 

48 73 1)9 

112 73 66 

212 73 61 

220 73 .'i9 

19 70 59 

26 47 .')\j 

41 1-11 59 

t>6 78 ;,g 

94 73 7:1 

73 73 54 

59 66 76 

41 ~~ ~•• •• ~·~~~ ~ ~ ~::.:. :••~ •~ ~··~•-•••~· ··•~• ·~~I .... :;: , 
--------~------------~----~--~---

COBBOSSEECONTEE RIVER AT GARDINER, ME. 

33 

19 

51 

59 

59 

59 

145 

100 

51 

54 

.51 

fi9 

fi..! 

17 

157 

306 

291 

167 

252 

72 

7'2 

72 

fi3 

45 

59 

112 

Cobbosseecontee River drains a group of lakes lying from 5 to 15 
miles westerly from Augusta, having ar~as aggregating 19 square miles, 
and empties into the Kennebec 6 miles below that city at Gardiner. 
Its total drainage area is about 240 square miles. From the ordinary 
surface of Lake Maranacook, one of the upper lakes, to mean tide at 
the mouth· of the river the fall is ~06 feet, and in the lower three-
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fourth::; of a mile it il:'\ ~aid to be 136 feet. From above the uppe1·most 
of the 8 dams controlled by the Gardiner "\Vater Power Company~ 
which are in the latter three-fourths of a mile, the municipal water 
supply for Gardiner is drawn and pumped by water power. Record 
is kept of the water pumped and of the water that passes the dam 
through a waste gate. The sum of these quantities represents the yield 
of the drainage area at the upper dam, records of which have been 
kept by the Gardiner Water Power Company for a series of years~ and 
have been furnished to the Survey hy their engineer, A. H. Twombly. 
The record for 1903 is presented in the accompanying table. On Sun­
days and on legal holidays the gates are closed and no water is per­
mitted to run unless the lakes are full. This is a most remarkable 
example of the regularity of flmv that can be obtained with proper 
storage. 

Mean daily discha~·ge, ,in second-feet, of ('ohbo.~seecontee River at Gardiner, .Me., for 1903. 

1.... . . . . . . . . . . . . . .. . . . 250 1, 011 1, 085 

2.......... ........ .... 250 270 1,011 1,05-! 

3...................... 250 270 768 S03 

4...... .. . . . . . . . .. . .. . . .. . . . . . 270 663 8-!6 

250 270 

280 

280 

280 280 270 

=~ --~:-1 ::~ 
250 130 

250 220 1-!0 

250 220 HO 

220 140 

250 220 140 5 ... ··-······- -········ 
6 ..............•....... 250 270 

637 

56-! 

587 

735 

750 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 280 
280 1 270 
280 . ..... 250 2'20 1 ...... 

210 . 140 7 ..................... . 250 270 280 280 250 

8...................... 250 8-!8 6-!S 280 280 280 280 270 250 120 

9 ............. -........ 250 270 1, 259 712 280 280 280 270 250 210 115 

10.... .................. 250 

11. ..................... ······· 

12...................... 250 

13...................... 250 

14 ....... - .. . .. ... . ..... 250 

15.... ........ .......... 250 

16...................... 250 

17.... .................. 2.50 

18 ....................... -····. 
19. ............... ...... 250 

20.. .. .. .... .. .. ........ 250 

21. .. . . . . . . .. . . . . • . . . . . . 250 

22...... .. . . . . .. .. . .. ... 250 

23.. .. .... .. . . .... .. .... 250 

24.... .... .. .. .... ...... 250 

25 ...................... ······· 
26.... .... ..... ......... 270 

27. ... . ....... .•... ..... 270 

28...... ................ 270 

29..... ... . ..... ........ 270 

30...................... 270 

31.. ········ .•..•. ...... 270 

270 1, 815 712 280 280 

270 3, 2-!3 

270 3, 275 

270 3, 235 

270 3, 216 

2,585 

270 2,497 

270 2,231 

270 1, 976 

280 1, 779 

280 1, 479 

280 1, -!79 

14 1, 479 

367 1,499 

450 1, 722 

519 1, 623 

776 1,066 

515 1,110 

-!89 1,136 

1,111 

687 280 280 280 

280 280 

300 280 280 280 

300 280 280 

300 280 280 280 

300 280 280 280 

300 280 280 

300 280 280 280 

26 280 280 

326 280 280 280 

314 280 280 

306 280 280 280 

306 280 280 280 

300 280 280 280 

300 280 280 280 

280 280 

300 280 280 280 

300 280 280 

300 280 280 280 

886 300 280 280 280 

906 . ...... . ..... . •..•. 280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

280 

270 

270 

270 

270 

270 

~70 

270 

270 

a Water shut back on Sundays and holidays. 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

270 

250 

250 

250 

250 

250 

250 

250 

220 190 125 

125 115 

250 130 115 

250 130 

250 130 150 

250 150 

250 130 140 

250 

220 

220 

220 

220 

220 

220 

130 145 

13o I 145 
130 145 

130 ...... 

130 220 

200 

130 200 

130 I 200 

220 --~~~-~~---;~ 
220 130 ..... . 

220 130 1 200 

220 200 

220 130 200 
220 200 
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ANDHOISCOGGIN lUVER DRAINAGE BA8IN. 

Androscoggin Niver i~ formed by the junction of Magalloway 
River and the outlet of the Umbagog-Rangeley lake;-; near the Maine­
New Hampshire boundary line. For ahout 35 mile:-< it flows south­
ward into the State of New Hampshire, then turns aln·uptly to the 
east and flows into the State of Maine, then turns to the south and 
joins the Kennebec in :Merrymeeting Bay. The last fall on the Andros­
coggin is at Brunswick, ~ie., a bon". which place the drainage area is 
3,470 square miles, about 80 per cent of which i:-; in Maine. The 
greatest length of the basin is llU miles, the greatest width 70 miles, 
while the river itself measures about 200 miles in length from the 
sources of Magalloway River to the coal-it. The following table gives 
the drainage areas of the river and of some of its chief tributaries: 

Draina[te areas 4 AndJ·oscn[tgin Ri1•a and pritwipal tJ·ilmtarie.~. 

River. 

Androscoggin _________ _ 

- ------------------

Lo<"ality. 

Immediately below junction of Umbagog out­
let and Magalloway River, at Errol dam. 

Drainage 
area. 

1. Sqtwrr 1n,tl0·~t9·s0. 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Berlin ___________________ .. ____ .. _ _ _ _ _ _ _ _ _ 1, 350 

Do ______ . _ _ _ _ _ _ _ _ _ _ Gorharn _. _______ ... ___ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 375 

Do ___________ • _ _ _ _ _ Shelburne . __________ . _ .. __________ . ______ !

1 

J, 500 

Do _____________ . _ _ _ Rumford Falls __________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, 090 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Dixfield _____ . ______ ... __ . _______ . ___ . ___ -I 2, 230 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ : Livermore Falls _ ... _ . ____________________ .1
1 

2, 5.50 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Lewiston Fall:-; ____________________________ ' 2, 950 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Brnnswiek . ____ . ________________ . _____ . _ _ _ :3, 470 

Um bagog outlet_________ Immediately ahovt> junction -with Magallo- 590 

I 
wav Rin~r. 

Magalloway ___________ . Mouth __________________ .___________ _ _ _ _ _ _ 500 

Little And ruscoggin ____ -1- ___ ._do_ . ______________ . ____ . __________ . _ _ _ ~{80 

I I 

rfhe lower part of the basin is hilly and moderately wooded, while 
the upper two-thirds i:s broken and mountainous, heaYily timbered, 
and with a gravelly, sandy soil. Granite, gneiss, and mica-sehists 
abound along the main course of the river, with clay slate in the upper 
part of the basin. The river, like others on the southern sl(")pes of 
Mame, generally has a rocky bed, particularly where falls occur, has 
high banks, and is seldom subject to overflmv, all of which are features 
of advantage in the development of water powers. Below Berlin the 
facilities for rail transportation are excellent. Tide-water navigation 
extends to the falls at Brunswick. 

The United State:-; Geologieal Survey now maintainK gaging statimtK 
on this river at Shelburne, N. H., and Dixfield, Me. 
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ANDROSGOGGIN RIVJ<;}{ AT J<:RROL DAM~ NEW HAMPSHIRE. 

Four larg-e 1-1torage dam~ an· maintained in the Umbagog-Rangeley 
Lake system. They are lm·ated at the outlets of Rangeley, Moose­
lucmaguntie, Riehardson, and embagoglakes. Errol dam, at the out­
let of Umbagog Lake, is the lowe~t of the serieR and is below the mouth 
of Magalloway River. The otlwr three damR control completely the 
flow from the basin above Riehardson Lake, aggregating 520 square 
miles in area. Errol clam controls in part the run-off from a total area 
of 1,090 square miles, whieh includes the area tributary to Richardson 
Lake mentioned above, but its height is not sufficient to store the total 
freshet flow. 

The United States Geological Survey, cooperating with Walter H. 
Sawyer, agent of the Union Water Power Company, Lewiston, Me., 
is making a series of measurements of flow through the gates at Errol 
dam. A continuous record of g·ate openings is kept and when a suf­
ficient numbe1· of measurements have been made to warrant the con­
struction of a rating curve for the gates a continuous record of flow at 
this point will be available. The results of these 1neasurements are 
not yet ready for publication. 

ANDROSCOGGIN RIVER AT GORHAM, N. H. 

During the year 1903 the Berlin Mills Company constructed a tight 
crib dam in Androscoggin River at Gorham. From November 27, 
1903, until the end of the year the total volume of the river was 
diverted through a carefully constructed rectangular notch in this 
dam and the daily discharge estimated from observed depths of water 
in the notch. The following record has been furnished by H. S. 
Ferguson, engineer for tlw company. The drainage area at this point 
is 1,375 square milel-l. 

-"~[Pan daily flillcharge, ·in xPcond-fat, 1~( Atuli'O,qcoggin Rive1· at Oorham, N.H., for 1903. 

--- -----~--;---------c--~--

D~ty. :~:----- -~~~ Day. I Nov. ~· Day. I Nov. I Dee. 

1 ....................... 1,4921' 1~ .............. · ........ ~,25112'2 .............. 1 ......... --1'.~~ 
2 ....................... , 1,5,. 13 ...................... ········I"' ............. .1.., ............ . 

1::::::::.:: ::{ ::::r:::.~: ii ::::::::::::::::::::::: i:§ 1 ~ :::::::::::::J:::.~J::j~ 
9 • . . . . . . . . . . . . . . . . . . . . . • 1, 166 20 • • • . . . . . • . . . . . . . . . . • . . • . . . • . . . 30 . . • . . . . . . . . . . . 1, 316 496 

10 . . . . • . • . . . . . . . . • • . . . . . . 1, 241 21 . • . . . . . . . . . . . . . . . . . . . . 878 31 . . . • • . • • . • • . • • • • • • . . . . 434 

11............... ........ 1,156 
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ANDROSCOHGIN RIVER AT SHELBURNE, N. H 

This station was established May 30, 1903, by N. C. Grover. It is 
located at the steel highway bridge about one-half mile north of the 
railway station at Shelburne. The drainage area at this point is 1,500 
square mile:-:. A standard chain gage is attached to the guard timber 
on the downstream ~ide of the bridge; length of chain, 20.66 feet. It 
is referred to bench marks a:-; follows: (1) Marked point on south edge 
of most westerly eylindrieal pier; elevation, 17.82 feet. (2) -Marked 
point on lower chord, near g;age~ elevation, 18.77 feet. (2) Highest 
point of bowlder near mo:-;t easterly pier: elevation, 7.1± feet. All 
elevations refer to the datum of the gage. The initial point for 
sounding~ is on the left hank of the river at the end of the inclined 
end post of the downstream tru:-;s. The channel of the river is straight 
for 500 feet above and 1,000 feet below the station, is about ±00 feet 
wide at ordinary stages, and is broken by two piers. The bed of the 
river is sandy and usually permanent, but in case of 1-lerious obstruc­
tions to the channel by ice or logs~ notieeahle changel"l take place. The 
velocity is 1-lwift and fairly ·well di:-~tributed throughout thl\ eross see­
tion. The lowest mean velocity observed is 1. 7 4: feet per second. 
The hanks on hoth sides are subject to o,~erflow in extreme freshets. 
The gage is read t'vice daily hy .James Simpson~ postmaster at Shel­
burne. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Discharge tneasuwments of Androscoggin Rit,er at 8helb11rne, N. }[., in 1903. 

---~--

Date. Hydrographer. Gage Discharge. height. 
~-----

Feet. Second-feet. 
May :30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ N. C. Grover __________________ _ 5. 12 :3,3:32 
August13 ___________________ F. E. Pressey-----------·------ 4.51 1,991 
Septen1ber 3 ____________________ .do _______________________ _ 4.:3:3 1,6:36 
October 2 _______________________ .do _______________________ _ 4-.:30 1,628 
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J[NUI daily yage height, in feet, r~( Anrfra8coggin Ri!'er at Shr.lbwrne, N.H., for 190:3. 

Da)·~ _ __ _ _! ~l~l~~._t June. • July.j Aug. \ Sept. Oct. I No~ Dec. 

: :: : ::: : :: ~: : :~ ~ : ::: : : ~:: : ::: I ~: ~ 
:.- _: _: : ::: _:: : J -:- i.E !~ !: :: ;: ;:: ;: 
6 .. ..........•.. ·••·•···••••· .............. . 

7.------------.--------------------. -----.-. 
·R ..................•. ······ .............. ···, 

9 .....•.....•........ ········ ....•....•..... : 

~~:::::::: ::::::::::::::::::::::::::: ::::::::I 

::::::_-: __ .- : : •••••• -. ---• -i···-

5.05 

4.95 

4.95 

.). 45 

1.40 

·1.20 

5.15 

x.:.l5 

tl.OO 

4.25 

4.25 

4.20 

4.20 

4.30 

4. 3.5 

4.50 
4,61) I 

4. 60 

15 ............................. . "· 40 4. 40 
16 ............................... . .'>.On 4. 35 

17 ............................. . .'l. 0.) 4. 30 

1R •.....•....•••......•....•........ ·1. C.5 4. 1.5 I 

19 .................................. . ·L 70 8. 95 

20................................... . . . . . . . . 8. R5 4. 00 

:.n. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 4,) 4. 60 

22................................... .... 4.7.) 

23 ............. ······················ 4.1-l5 
24 ................... -........ .. .. . . . . . .. . . . 4. 35 

2.'i ...................... ·---·. ....... .... .. 4.3.'i 

2ti................................... ...... 4.25 

27 .......................... -... ... . . . .. . . . . . 4. 30 

28.................................. 4.3.5 

29 .. - ........................... --- 4. 3-5 

30 ...... ····-.. .. . . .. . ... . . . . ...... .. 4. 3C. 

31 ............... - .................. . 

4.56 

4.80 

4.6.5 

4.60 

4. 70 

4. 60 

4. 55 

4, 50 I 

4.451 
4. 45 

4.30 4. 30 

4.25 4.30 

4. 20 4.30 

4.30 4.30 

4. 30 4.30 

4.30 4.30 

4.35 4.20 

4.30 4.20 

4. 30 4.20 

4.:30 4. 20 

4.30 4.20 

4.30 4.20 

4.30 4.25 

4.20 4.30 

4.20 4. 30 

4.30 4. 30 

4.30 4.25 

4.30 4.25 i 
I 

4.30 4. 30 

4.35 4.20 

4.30 4.20 

4. 30 4.20 

4.30 4.20 1 

4.30 4.20 

4. 3.5 4.20 

4.00 4.20 

-:.30 ~--······ 

a ReadingH December 14 to 31 through ice. 

4.30 
4.40 

4.35 

4.3.') 

4.50 

4.40 

4.40 

4.40 

4. 40 

4. 30 

4. 30 

4.30 

4.30 

4.30 

4.30 

4.3o I 
4.30 

4. 30 

4. 35 4.30 

4.30 4.30 

4.30 4. 35 

4. 40 4. 40 

4.30 4. 30 

4.30 4. 30 

4.30 4. 30 

4.30 4. 30 

4.30 4. 30 

4.30 4. 30 

4. 30 4. 30 

4.40 4.30 

5.25 

4.85 

4.90 
4.80 

4.80 

4. 90 

4.80 

6.40 

(a) 

6. 70 

4, 35 I 4. :30 6. 50 

4. 30 I 4. 40 
4.30 4.50 ....... . 
4. 30 .

1 

4. 50 •. __ . _ •• 

4.30 ........ ········ 

ANDROSCOGGIN RIVI<::R AT RUMFORD FALLS, ME. 

One o:f the fine:-:;t water powers in the Atlantic Coast drainage is at 
Rumford Falls. Here the Androscoggin deseends 177 :feet in 1 mile 
in several pitches over granite ledges. A comprehensive plan o:f 
development hat~ heen laid out and partly executed. It contemplates 
the use o:f power from three levels-a high-level canal, with a fall of 
97 feet to the middle level, whil'h receives also a direct and independent 
supply of water from the river. The water in the middle-level 
canal is then used and diseharged ~t:fter a iall of 50 feet into the 
low level, from ·whieh in turn there is a final drop of 30 feet to the 
river. Dams have been. built at the entranee of the high and middle 
level canals. At present about 1~,000 horsepower are utilized, largely 
in the manufacture of pulp and paper. An economical development 
of the entire £all of 177 feet would £urni:-:;h 50,000 horsepower. This 
power i:-:; 85 miles b}T rail from Portland, and for pulp and paper 
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manufacture has the advantage of excellent transportation facilities. 
Androscoggin River is used for floating down pulp wood and timber 
from the head waters to the mills, and the Rumford Falls and Range­
ley Lakes Railroad, extending into the forests with its extension into 
the Megantic region, make'; available the remoter resources of spruce, 
poplar, and birch. 

The discharge of Androscoggin River at Rumford FaJls since 1892 
has been computed by Charles A. Mixer, resident engineer of the 
Rumford Falls Power Company. These statistics are obtained by 
adding the actual measured quantities passing through the wheels to 
the computed flow over the dam, using the customary Francis weir 
formula with modified coefficient. They have been published from 
time to time by the United States Geological Survey, and a complete 
record up to 1902 will be found in Water-Supply Paper No. 69. 

0-~fean daily discharge, in second-feet, of Androscogr;in River at Rumford Falls, Me. ,for 1903. 

Day. ~ .Tan. I Feb. ""'·[ Ap,. ~I•>J~une. i July. Aug. SepC OeL Nov. [Dec. 

1. ............ 2,268 2,037 4,51819,542 5,609' 2,8'28! 2,018 2,065 1,736 1,488 1,418 1,538 

2 ............. 2,318 2,436 3,845 7,442 4,948 2,727 2,230 1,580 1,453 1,446 1,991 1,548 

3.'-----------1, 2,273 2,409 3,604 .I 6,733 5,434 2,630! 2,264 1,652 1,570 1,435 1,943 1,570 
4 ............. 12,130 2,310 3,317 9,694 6,354 2,620 1,824 2,104 1,658 1,424 1,842 1,610 

5 ............ - 2, 422 2, 286 3,130 9, 621 6,122 2, 660 1, 724 1, 758 1, 836 1, 575 1, 866 : 1, 456 

6 ........... "I' 2, 587 2, 263 2, 902 I 7, 004 4, 877 2, 461 1, 878 1, 596 1, 601 1, 634 1, 937 1, 513 
7 .. -.......... 2. 382 2, 226 2, 83.5 i 6, 376 4, 870 2, 380 1, 899 1, 702 1, 496 1, 642 2, 013 1, 550 

I 2, ,...11' 8 ............ - I 2, 370 2,182 2, 883 I 6, 551 4, 9'27 ,. 1,820 1, 761 1, 531 1, 726 1,808 1, 498 

9 ............ -' 2, 248 2, 049 I 4, 682 I 8, 473 5,192 3, 042 1, 683 1, 528 1, 303 2, 319 1, 791 1, 466 

10............. 2, 094 1, 9S6 6, 824 : 9, 227 5, 559 2, 903 1, 643 1, 672 1, 238 2, 453 1, 687

1

. 1, 241 

11 ............. 1,811 2 036 8 1'>6" 8 6'1 1 5,960 2,172 1,970 1,672 1,466 1,886 1,724 1,368 

12 ............. 2,144 2' 091 10, 6~3 i 8: 2~2 5, 722 I 4,148 1 647 2, 619 1, 769 1 975 1, 715 1 427 

3.------------ 2, 093 2, 286 10,243 8, 274 4, 756 126, 788 1, 805 2, 490 1, 423 2, 065 1, 721 1, .503 
4 ............. ' 2,010 2,335 9,832 7,695 4,543 14,949 2,0i1 2,164 1,681 1,974 1,742 1,399 

5.------------ 2, 060 2, 245 9, 793 7, 900 4, 081 6, 274 1, 816 1, 904 1, 701 1, 831 1, 832 1, 280 

6.------------ 2,121 2, 280 9, 694 7, 934 3, 458 4, 288 1, 903 1, 650 1, 552 1, 794 1, 822 1, 307 

7 ............. 
1 

2,092 2,222 8,740 7,481 3,299 4,091 2,027 1,74fi 1,liO.'i 1,852 1,865 1,216 

8 ............. 1,835 2,104 8,388 6,R80 3,156 4,432 1,990 1,67811,659 
1

12,69212,030 1,150 
9............. 1, 906 1, 976 10,2115 6,185 3, 234 2, 1, 679 1, 547 i 1, 620 I 2, 710 2, 014 1, 219 

20 ............. 1,910 1,918 17,9.53 5,746 3,18712,570 1,830 1,847 1,41512,183 1,848 1,525 
L............ 1, 948 1, 829 19,043 5, 430 3,130 2, 346 3, 343 2, 922 1, 440 1, 958 1, 687 3, 244 

22.------------ 2,184 1, 727 16,871 5, 231 3, 035 ' 6, 393 3, 472 2, 593 1, 397 i 1, 821 1, 586 2, 914 

23 ............ - 2, 376 1' 847 16, 102 4, 949 2, 942 ' 4, 663 3, 652 1, 872 1, 428 II 1, 828 1, 770 2, 110 

2-L ............ 2,352 1,826 17,827 4,992 2,762 3,249 4,289 1,555 1,391
1

1,960 1,772 1,934 

25 ............. 2,0:37 1,824 19,756 4,675 2,885 2,891 2,7i8 2,011 1,354! 1,740 1,214 1,942 

26 .. --- .... -- .. ' 2,136 

27-------------. 2, 141 
28 ............. 2,244 

29 ............. 2,300 

30 ............. 2,429 

31. ............ 12,461 

I 
1, 7.56 15, 788 4, 224 2, S77 2, 715 2, 907 2, 194 1, 28211,918 1, 147 1, 776 
1,798 13,173 4,509 2,880 2,548 3,038 1,918 1,272 1,833 1,379 1,513 

1, 979 11,652 4, 361 2, 81812, 0.'16 2, 638 1, 888 1, 495 1, 719 1, 433 1, 430 

.. .. .. . 10,492 4, 926 2, 928 2, 201 2, 214 1, 955 1, 531 I 1, 694 1, 502 1, 396 

------- 9, 202 5, 536 . 2, 818 2, 05812,280 1, 513 1, 47711,769 1, 516 1, 340 

------- 9,391 ------- 2,6091------· 2,011 1,742 ----·-- 1,896 ------- 1,308 
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ANDROSCOGGIN RIVER AT DIXFIELD, ME. 

This station was established August 22, 1902, by F. E. Pressey. It 
is located about one-half mile west of Dixfield, at the highway bridge 
on the road to West Peru. The measurements are made from this 
bridge or from a boat at low water. The initial point for sounding·:-; 
is at the lower end of the inclined end post of the downstream tru~s 
on the left bank of the river. The gage i:-; of the standard chain type; 
the scale board is nailed to the g·uarcl timber on the lower side of the 
bridge; length of chain, 31.711 feet. It is referred to bench marks 
as follows: (1) Southeast corner of bridge seat on north abutment; 
elevation, 24.77 feet. (2) Copper holt in ledge under east end of 
bridge; elevation, 11.53 feet. (3) Top of short post at west hanger 
in east span; elevation, 33.15 feet. All elevations refer to the datum 
of the gage. The channel is straight for 1,000 feet above and one-half 
mile below the station~ and is about 600 feet wide, broken by three 
piers. The current is swift in the left half and sluggish in the right half. 
Observed mean velocities range from 3.28 feet per second at gage 
height 10.59 to 0.97 of a foot per second at gage height 8.02. The 
banks are high and are not liable to overflow. The bed of the stream 
is rocky in the left half and sandy in the rig·ht half. The gage is read 
twice daily by S. F. Robinson. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Discharge measttremenis of Androscoggin Rive1· at Dixfield, J[e., in 1903. 

Date. Hydrographer. 

April 9 __ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. E. Pressey _________ . ___ . ___ . 

June 23 _____ .. _ . _ . . . . . . . . . . . ... _do .. _ .. ___ . _ ... _______ .... 

Do _ ....•....•.. ____ . _ ... __ ... do . _ ... __ . _ • _ .... __ . ____ . _ 
I 

~:~u;~~~-~ ~~~~~ ~ ~ ~ ~~~ ~ ~ ~ ~ ~~~- ;.-~~~~~~~~- ~ ~ ~ ~ ~- ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~~ 
October 12 .... --------------1 F. E. Pressey ------------------1 

Gage 
height. 

Feet. 

10.59 

9. 86 I 

9. 5s 1 

8.02 

. 8. 76 

8.07 

Dischargtt. 

Second-feet. 

11,041 

8,364 

6,936 

2,004 

3,343 

2,218 
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Jfean daily yugc height, infect, (~f .A11dro.~roggin Rira at Di.t:field, 3Ie., for 1!10.1. 

Day. 

1..................... .. .. .. 10 . .').5 11. 1:1 

2 ..................... 1 ....... 112.1fi 10.tl0 

: :. . : :.'. . , :: ;: I ;: ~ 
l:i.. .......... - . . .. .. . 9. 50 10. 40 

1 ... ........ _ .. .. .. .. s. 95 10. 15 I 
8 ..................... , ...... 9.15 10.151 

9..................... .. . .. . 9. 55 10.60 

10 .... _ ....... _........ . .. .. . 10. 6.5 10.95 1 

11. ...... _,........... 11.10. 10.70 

~~::::::::::::::::::::: :::::: ~~:~~I~~:~~! 
14 ..................... 1 ...... 11.10 110.4.') 

J.'i..................... .. . .. . 11.20 10.50 

H\..................... .. .. .. 11.05 10.45 

17 ..................... 1...... 10.70 10.35 

18........ .. . .. .. .. .. .. .. .. . 10. 65 10. 30 

19 ..................... ! •••••• 10.75 

20..................... . . . . . . 12. iii 
10.10 

9. 85 

\!. 70 

9. 6fl 

9. 90 R. 70 I R.1ii s. 1!> I ·"· 00 I 7. 80 
9. ;,,') s. 7!> s. 1ii 8. Oii 7. 90 il 7. ~0 
9. t)i) I s. /.'1 8. :::o 7. RO 7. so 7. so 
9. 90 \ 8. 6:> •

8

s .. ._
1
,ol_

1 
1 8. 1!l 7. \H.J 1 7. so 

!1. 90 .'i.lj;) I 8. 05 8. 00 ' 7. Ki 

9. 5-" · 8. 7o i s. oo I 7. 8;) 8. oo I 7. 9o 

9. 40 I. s. \l5 8. O.'i 7. 85 8. 00 7. 95 

9.5!) 8.7o s.o~, s.oo 7.9o I 7.95 

9. 70 S.liO 7. 9.1 I 7. 9.5 7. 7f1 8.15 

9.70 S.ti.'i I 7.9.'l' 8 00 I 7.60 S.4i'J 

9. 65 8. 35 S. 05 I 7: 9.) 7. 70 I 8. 20 
9. 75 8. 10 I 8. 15 8. 3.) 7. 9o s. o.) 

9.55 13.8.5 !I 7.9!1 S.45 7.95 I 8.10 

9. 40 13. 4.5 8. 1s 'I s. 2.5 7. 9o . s. 10 
9. 30 10.20 8. 00 8.10 7. 8.') 8. 00 

9. 00 

8. 95 i 

8. !10 II 

8. s.s 
8. so i 

8.1\0 I 

8.80 I 

9. 40 1 8. oo 
1 

s. 10 
9. 10 I S. 10 ! 8. 10 

X . .'10 8. 10 R 05 

8.1\.5 'I 8. 00 I 7. 90 
s. 6.') 7. 8.5 7. 9."1 

s. 40 1 "· w 
1 

s. 70 
9. 40 \l. Vi R. !>5 

~H //:~;~~ 9 . ."JO 8. 75 9 .. ').') ' H. 9i'J . R. 2:1 

7.80 

7. 8.5 

7. 90 

7. 9?i 

7. RO 

7. so 

7. so 

/.f\0 

7. RO 

7 .• "10 

7. so 
7. 70 

7. 9.') 

s.oo 
8.45 

8. 75 

8.30 

S.O.'i 

s. oo 1 

8. 00 .1· 

8.1!> 

s. Of!! 

s.oo . 
~- 00 
7. 9.5 

7. 90 

7.85 

8. 00 

9. no s. 80 I s. 90 \1. 4,-, , 1. 9o 

9 . .J.ii 8. 70 I .'). 5:'1 8. 70 I 8.00 
:!tl ...... _ ..... _........ .. .... 12. 7;) \!.flO 8. 70 S. 65 iU15 .'I. 20 

27 ..................... (I>) 11.s;,i 9.40 1 s.7o 8 .. '>0 s.75 8.05 

28 .................... i <·9. 60 11. ~~ I 9. 3.51 8. 6.5 . s. 40 s. iiO 8. 00 
29 ..................... _.... 11. _;) 9 .. 5.5 s. 7.'i 

1

. s. 35 : 8. 2" "'· o."J 

30 ..................... 
1 

...... 10.851 9.7.5 8.70 8.2.') · S.30 8.00 

31.. ......................... _.__~so ·~-~----~-~--~-1~~70 :~~- 8.1.~ 7.90 

a Reading>! December 16 to 31 through ice. 
h Frozen January 1 to February 27. 

7. ~.:s 

7. 9.5 

7. 90 

"Possibly backwater from ice jam~ between February 28 and March 21. 

8. 05 

·"'· O.'l 
s. l),'j 7. 90 

7.9:'i R.OO 

8.05 s. 00 

8. 0.5 7. 90 

8. 1!> 7. 90 

s. 00 8.00 

7.90 7.90 

8.00 7.90 

7. 90 7. 80 

s. 00 8.00 

7. 95 7. 85 

7. 9.5 7. \1.5 

7. 9.') 8. 70 

7. 95 9. 60 

8. 00 9. 55 

8.10 9.25 

s. 10 9. 20 

s. oo 1 9.1.') 
7. 95 10.40 

7. 80 10.85 
7. \).'j I 9,8,') 

7.951 9.60 
7. 70 · (a) 

7.65 1 ........ 

7. 90 . ~1. 00 

7.9.') 1 

..... .. 

R. 00 1-- .... . 
S.05 ..... .. 

...... 1. 9.70 

Ruting fl(b{e for Androsroggin Rit•er at Di.t:field, J[c., from Angnst :2:2, J90l, to Decewl;er 
Sl, 1908. 

h~i~{t. f Discharge. 11 h~4sg~t.j Discharge. 1! h~~{t. 

7.5 
7.6 

7. 7 
7.8 

7.9 

8.0 

8. 1 

880 

1, 06.5 

1,270 

1,495 

1,740 

2, 00.5 
2,290 

Fed. 

8.4 

8.5 

8.6 

8. 7 

8.8 

8.9 

H.O 

---- -----

Second:f't·ct. 'I Prct. ' Sr•r•ond)'cet. 

s,:no 
3,530 

3,850 

4, 170 

4,500 

4,830 

.5, 165 

5, 50.5 
5,845 

9. ;) 

9.4 

9.5 

H.6 

fl. 7 

6, 190 
6,.540 

6,890 

7,245 

7,605 

H. 8 7, Hfi!'l 

9. ~~ s, :330 

10.0 R, 700 

10. 1 H, ORO 

10.2 

10.3 

10.4 

10 .. 5 

10.1> 

10. 7 

10.8 

11.0 

8el'rmd-jcf'f. 

9,460 

9,850 

10, 2.50 

10,655 

11,070 

ll,.J-\10 

11, ~no 

1~,7!)0 

Tangent at 10.6 feet gage height. Differenees above this point 420 per tenth. 

IRR 97-04--5 
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H~tinwtnl JJwidltl!l dischlll'!fl' '!( A11dnmcoygin Ri.ca ((f Di.t:field, Jfe., fur DWl awl DI03. 

[I>rainng-P arPa. ~.~:{0 ~f!nare mile><.] 

--~----------------~~---------------
])i~t·harge in ;<l•ecnHl-feet. 

1
\ Rnn-off. 

I 

1\J0:2. 

-- - ----- --,1-- --- - 1- ---
1 I Seeond-feet · - . 

~linimum. 
1

. ~Ieau. I per square ~epth ~n 
mile. mcheH. 

I 

1

.--- - i 

! I 

)Iaximum. 

:.ronth. 

A ngm;t ~~-:n ______________________________________ : 

~ t 1 · 1 

- -o!'l q-o I 
:-:,688 

;I 
1. ()i) O.Hl 

, l'V en1 Jer ___________________ . . n, o ._ ; . 1 

Oetober _ _ _ _ _ _ _________ .. _ _ _ _ 14, 220 
1 

1, 380 

B,206 1. 44 1. Gl 

II :3, 763 1. o9 1. 95 

~owmher____________________ 7,0!j5 3,530/ -!,592 ,; 2.06 2.30 

Deeeml1er 1-H 11 __________________ • _____ •• _. _ _ _ _ _ _ _ 3, 054 [I 1. 37 . 41 

1\JO:;. · ~-=--=----~-- -==-ii=--=--=--l-----
~<, ;]()() ' .;, HH.> I H, 10\l il (;,;]31 7. :lO l\lar('h .. ____________________ _ 

18, 380 6, :365 9, 4_95 li -!. 2() 4. 75 

8, 38o -~:, o1o I 5, s56 2. tm 8. o3 

2-1-, 120 2, 290 I 5, 102 2 .. 56 2. 86 

(), 715 1, 615 2, 876 1. 29 1. 49 

April ________________________ _ 

l\lay. _. __ . __ . _. _______ ..... _. _ 

June ................... _____ _ 

July .. _ ... _. _ ...... _ ........ _ 

August ..... ___ ............... , -!, 170 1,-!95 I 2,272 1.02 I 1.18 

~eptem ber ....... _ .......... _ . :?,OOfi 1,065 1, tl-!1 
[I 

. 7-! 
: 

. 88 

October -..... - - .. - -- - - - - ... -- -- - - -- -1-, ;););) 1, 495 2, 150 . 96 1.11 

Xovember ....... _ ... _ ........ 2,-1-10 1,16.5 1,935 . 87 
I 

.97 

December 1-H) z, -------------- - - ... - ...... - ........ '---- . - ----I 2, 011 . no 
I 

. 50 

11 Frozen Dl·<·Pmlwr !l, 1\JO:.!, to Fl'11rnary :.!i. 1!-lm. 11 FrozPn Deeember lti to 31, Hl03. 

PRESU~IPSCOT RIYl'~U DRAINAGE BASIN. 

Thi~ i~ one of the mo:-:;t interesting al-l well as one of the best water­
power streams of its size in the United t'tates. It is the outlet of 
Sebago Lake, which lies ahout 17 mile:-; northwes.t of Portland. The 
lake i:-:~ fed by Crooked l·Ever~ a :-;tream heading 35 miles farther north 
and within 3 miles of the Andro:-;coggin. The area of the lake i:-; 50 
i':l(ltUH'P miles, the area of it:-~ drainage ba:-~in at the outlet of the lake 
-1:~0 :·H1uare mile:-<, and the total drainage area of the river at its mouth 
tiOO 1-1q narc milc1-1. The northern part of the basin is mountainous and 
wooded, while the :-;outhern part is moderately hilly and cleared of 
tree:-;. Granite, gneiss, and miea-sehil-lh; appear at many point:-;, and 
the :-;oil is gTavclly and 1-'andy. 

Aeconling to the :-;urvey made hy .Jo:-~eph A. \Varren. of Cumber­
land ~lills, thn fall from the erest of the stone dam at the foot of 
~ehago L.~ake to nwan low tide at. the foot of the lower falls i...; ~f15.ltl 

Jcpt in a distaJH.:e of ~l,ii;) rniles, ur an average of 1~.~5 feet per mile. 
lu tlw low~r two-thinb uf thi~ <listanee~ or frotH lh-uuho Fall~ to tide 
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water. nearly one-half of the whole falL or l3j feet. has lwen de,·elopt>cl~ 
and an aggregate probably exeeeding H,ooo net horsPpowPr i~ in ll~P. 
The remainder of tlw fall, howe,·er, hdwPen Gamho Falls and ~ehago 
Lake, amounting to 103 fed, is eitlH'l' unimpron'cl or but slightly 
utilized. At Great Fall~, in this 1-1treteh, there is a cleseent of ~2 feet, 
which has been used in the past hut is now idle. It is propose<L how­
ever, to employ tlw pow<>r in the g"<'IH'ration of Pledri<"ity for <lelin'\ry 
in Portland. 

The tributaries of Prcsumpseot Rin·r are not of much importanc-e, 
but some of tlwm are outlets of ponds and han'. eonsiderahl(~ fall, 
thus affording eonstant though 1-llllall power. Crook<'d Hiver. the 
ehief feeder of ~elmgo Lake. lms a number of falls, sollH' of 'vhich are 
utilized. 

The ehief interc:-~t attaehing· tu tlw river is its n'gularity of flow, 
which is due to dam:-~ at the outlet of tlw lalu'. Nowlwre in the l' nitecl 
State:-l i:-~ tlwre a hotter Pxample of the sueec:--~1-1 of 1-1tornge of water and 
regulation of the flow of a :4rcam than on the Presumpseot. 

PJU~HC.l\Il>HCOT IUYEH AT orTLET OJ<' 1-<EBAHO LAKJ<~. 

Siuee .Tanuary. 1 s.-.;7~ the flow from Sebago Lake has ht'en n'gnlarly 
recordC'd. the quantity being deduced from the openings in the gates 
at the dam, the cli:-;charging eapacity of 'vhieh nndnr ditl'erent condi­
tions of bead has been determined and tabulated by Hiram F. J\1ills, of 
Lowt>ll. Since .Tannary, 1872, a eontinuow.; record of the len~l of the 
lake surface has been kept. An unusmtlly complete and yalnahlc series 
of data has thus heen obtained. which has been furnished to the rnited 
States Geological Suryey hy ~- D. \Varren & Co. The lake tills rap­
idly afh'r the lst of :March, attaining its maximum height between the 
middle of April and .J nne 1, and tlwn gTadually subsides as water 
is 'vithdrawn for mill purposPs, until a minimum stagc- is reached, 
sometimes in tlw auhmm, hut mmally in the winter. The rc(·orcl:..; of 
the daily dil-lcharge of the river at the outl~::'t of the lake, puhlil-lhed in 
\Vatcr-Supr)ly Paper No. 6H, :-;how the remarkable uniformity of flO\v, 
which, as aln'ady 1-ltatecl. is due large}~, to artificial regulation. On 
Sunday:-\ the gate1-1 arc clol-lcd, so that only the waste is allowed to reach 
the river. 
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The following table 8bow8 the estimated daily flow for 1~0:3: 

Ihty. Jan.: Feh-.~-;;ar~ .~r. 11 ~Iay. June. July.j Aug. I Se;:r~-:-.j );o~~ I Dec. 

L-------------------- ~70 1:3:) -~:~- --~-1 720 703 ! 760- 74;) I -;~1- -2~5; ~~ 
2 _______________________ -I no 7 4o n4o 730 1 72o 703 soo 74.5 , 751 ns 683 

3 .. ---------------------- 770 740 640 300 . 720 703 750 745 751 728 683 
4 ________________________ : 12;) 740 640 690 · 720 703 1 750 7451 3oo 728 683 

~-- _- _- _--_ -_ -_ -_ -_ -_ -_ -_ -_ -__ -_- _--__ · -_ -__ ---I 72:) 7:30 740 267 690 I 720 300 I 750 74.5 I 742 728 683 
\) 72:) 780 740 1'00 690 720 703 750 300 . 742 728 250 
7 __ _ __ __ __ __ __ __ __ __ _ 723 730 uo soo 690 I 300 703 7.')0 738 742 , 728 667 

8. __ _ __ __ __ __ __ __ __ __ __ __ 72a 130 183 xoo 690 ' l.i95 70:3 1 750 7:33 1 742 250 j 667 

9.----------------------- 723 730 7ti0 800 6\JQ ti95 70:3 800 7:33 742 728 667 

1
1
t
1
L_ -_ -__ - _- _- _- _- _- _--_ -_ -_ -_ -__ - -_ -_ -_ -_ -_ -_-__ -I 17~".3- 73o 7tio !'oo 25o 59r, 7os 8oo 7:33 u2 72x 667 

..:., no 1 7tio 8oo ri7 695 703 soo 733 3oo 12s 667 
12 ________________ • ________ I 7:...'3 73o , 7tm :t-1:-1 o7 69.'} 3oo 1·>·> 733 742 72s 667 

1:'1 .................. __ __ __ 723 7:30 1 7ti0 I .'l:'lO ti7 695 700 722 BOO 7 42 728 250 

~~:::::::::::::::::::::::·1 ~~: ~:~:I ~~~ i ~:~ ~~~ ~~~ ~~~ ~~~ ~:~ ~~~ ~~~I :~~ 
16 .. -------------------- 723 7B:) I 7\13 I 700 747 700 700 300 750 742 717 667 
17 .... _ .. _____ .... ____ . 723 733 793 700 BOO 700 700 722 7.50 7 42 717 667 

18. - -- -- - -- -- -- -- -- -- 123 733 79:3 700 740 700 700 722 7;)0 300 717 667 

~~::::::::::::::::::::::::I ~~~ . ~:: I ~~~ i ~~~ ~~~ ~~~ ~~~ I ~~~ ~~~ ~~: ~~~ ~:~ 
21.--------------------- __ I ;)42 733 {_);)() I ti5.'i 740 300 750 722 743 7'>8 717 567 

:l2 .. --------------------- _I 723 13B 137 ti55 i 740 700 I 750 I 722 743 7;81 :l50 fl67 

~~:::::::::::::::::::::::- ~~: ~~~ ~~~ I ~~:: I ~~~ ~~~ I ~:~ I ~~ ~~: ~~: I ~~~ ~~~ 
25 __ __ __ __ __ __ __ __ _ __ __ 123 5;)2 66, 6;)5 1 783 700 · 750 1 717 7 4.'3 2-50 700 700 

~~: : : : : : : : : : : : : : : : : : : -- :!~ ~~~ ~~~~ ~:~ ' ~:: ~~ I ~~~ I ~~~ I ~: ~ ~~ I ~~~ ~~~ 
28.----------------------- 723 727 ' ti67 ' 730 I 783 BOO I 738 717 750 742 7i3 678 

29.---------------------- 723 ------I 300 ! 7:30 I 7113 703 I 760 ! 717 I 7.">0 7-12 2-50 678 

:~::::::::::::::::::::: ___ 1 ~~: I::::J :~~ :--~~~-; ~~~ ~---~~~-: ~:~ ~~~ ~--~-~~- ~~~ ~--~~~- :~: 

SACO RIYEH DRAINAGE BASIN. 

This river receives its headwaters from the valleys a11d slopes of 
the \Vhite Mountains at ele,·ations of ±~000 to 5,000 feet. It drains 
an area of 1~ 720 square miles, of which 900 square miles lie in New 
Hampshire and the remainder in Maine. The slopes at the head­
waters are very steep, with no lake storage. In the lower river are 
many good water powers, part of which are in use. The upper por­
tions of the basin are generally in forest, but much of the large growth 
bas been cut, and over large areas the evergreen trees have been 
entirely removed. In the lower basin are many farms and villages. 
The underlying rock is generally granite, appearing at the surface in 
many mountain summits. 
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I-1ACO HIVER AT CENTER COXWAY, N. H. 

This t~tation was established August 2n, 1H03, by N. C. Grover. It 
is located at the wooden highway bridge between Center Conway and 
Redstone~ about 2 miles from eaeh place. The drainage basin at 
this point has an area of 385 ~quare miles. A standard chain gage is 
attached to the floor of the bridge; length of chain, 30A4: feet. It is 
referred to bench marks as follows: (1) ~larked point on lower chord 
of bridg·e near gage; elevation, 27.72 feet. (2) South end of top of 
west abutment; elevation, 25.14 feet. The channel is straight for 2,000 
feet above and 300 feet below the t'ltation, and is about 200 feet wide at 
ordinary stages, broken hy one pier. The banks are high and are not 
liable to overflow, except in very extreme freshets. The bed is of 
sand and gravel and is permanent. At low water the ohsern•dmean 
velocity is small, heing 1.18 feet per second at gage heig·ht ±.3. Low­
water measurements are usually made by wading about 400 feet above 
the bridge, where a mean velocity of 1.22 feet per second was observed 
at gage height 3. 92. The gage is read twiee daily by -{ilbert P. 
Dav-idson. 

The observations at this station during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Discharge measurements of 8aco River at Centa Conway, 1Y. H., in 1.90.'1. 

Date. 

----- ~------ --- ---

August 26 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H. K. Barrows _____ . ____ . _____ _ 

August 27 ___ . _. _. _____ . __ . _ _ __ .do _______ . __ . _. __ .. ____ . __ 

September HI _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ .flo ______ . _ . _______ .. _ . ___ _ 

Feet. Second-jed. 

-!.:n 
-1.13 'j' 

:).92 
I 

50-1 

3R2 

:~.59 

_Mean daily gage heiyht, in feet, of 8aro Ril'CI' fit Center C'onu•ay, ;V. 1-I.,for 190.J. 

Day. I Aug. Sept. I OC't._· NoY.I Del·~~ ~-Day. -I Aug.: "epl,! 0<t:_ 

3, 94 i 3, 54 4. 01 1 17, .... , .. .. , . ' .... , . I 3. t)~ : 4, 00 1 .. ---------· ..... .. 

:3. 94 3. 50 i ·t 00 HI ............ I .... - .. : 4. 06 6. 52 

3. 93 3. 50 4. 02 19 ............ ; .. - .... : 3. 52 ! 5. 30 

2 ................. .. 

4.----- .. -- ... -. ---. 3. 90 3 .. 51 ' 3: 90 20~ - .. - .. 3. 71 

5. --·.- ....... ·---.. 3. 92 
6- .. - ........ -.---.. 3. 91 

7.--.-.- .. - ... -----. 3.80 

:8 ... --.- .. ·-- ···-··. 3.67 
'9 .••.•... __ .. . . . ... . 3. 6R 

10 ..... . 3.67 

11 ..... --- 3. 70 

12 ..... - - . - .. - .... - . . . :3. 65 

3 .. 52 I 3. 92 

3.55 I 4. o5 

3.53 3. 96 

3. 62 3. 95 

.5.12 3. 88 

.'). 65 3. 85 

4. 82 3. 85 

4. 40 :l. 80 

13 .. -- - . - ..... - .. -- .. 3. 65 4. 32 3. 78 

14 .. .. . - ..... ' .. .. . .. 3. (i2 4. 22 3. 72 

15 .... - - - - -....... - .. 3. 55 4. 05 3. 75 
16 ... - . - - -..... - .. - .. 3. 54 4. 02 3. 80 

21 ......... . 

3. 90 

24 ..... 

~~: : : : : : : : : : : : I .. ~~ ~~ 
I 

27 ............ 1 4.13 

4. 00 28......... 4. 98 

3. 60 

3. 60 

3.50 

3. 48 

3.50 

3.50 

3. 52 

3. 5i"> 

29 ....... . 3. 98 3. 58 

30 8. 95 3. 55 

31:::::::::::: I 3. 9o _. _ ... 
I 

I 
--------

a Readings November 27 to December 31 through icl•. 

4. 70 

4.45 

4. 25 

4. 22 

4. 30 

4. 22 

4. 28 

4.22 

4. 00 

4. 00 

3. 98 

·LOR 

~"'"·_l Tll•e. _ 

3. 78 

3. 79 

3.Gl -------
3. 88 I 

1 ....... 

''l-3. 90 ....... 

4.10 ....... (")f 
------- ----·-· 

-------,·------
------- -------
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1\Il:DHIUM.\_(' HlVEH, HHAlNAOE llAt:·HN. 

This basin, whieh lmt-i a total drainage area of 5,015 square miles, 
lies in the States of New Htmlpshire and ~Iassaehnsetts; of this, 3,815 
:-:qnarn mile:-~ arc in thn formP r ~tate nnd. 1,:WO sr1nare mih•s in the 
latter. Jferrinu"lc River is formPrl at Franklin, N. H., hy the junction 
of Pcmigewasset and \YinnPpr>sankPe rin~r:-~. The headwaters of the 
PemigcwassPt lie in tlw \Vhite l\Ionntain region at elPvations of 
approximately ~,000 feet; thence they flow :-;outlwrly through New 
Hampshire 'vith very ;-;teep :-;lopes. On this branch of the .Merrimac 
there i:-; very little lake storage. Squam and New Found lalH,:s, 
aggTPgating about 20 squarP miles of :·mrface area, are the only hodies 
of watt'T of any importance. Above Plymouth probably 85 per cent 
of the basin bl in heavy forest. A very insignificant amount of water 
pmn~r i:-; utilized. The total drainage area of Pemigewasset River 
i:-; 1,08;3 square miles. vYinnepesaukee River has its head,vaters in the 
eastern part of the State. It drains an area of ±35 square miles. A 
prominent characteristic of its basin is the extent of the lake surfaee, 
aggregating 100 square miles. The fall from Winnepesaukee Lake to 
the junction with Pemigewass<:>t River is 225 feet in a clistanee of 1 ± 
mileti.a 

From Franklin, }Yierrimae River flows southerly through the State 
of New Hampshire for 5G miles, receiving Contoocook River from the 
west and Suncook River from the east. After entering ~1assaehusetts 
the river deflects to the ea:-;t and flows in an easterly and northeasterly 
direction, a distance of ±0 miles, to Newburyport, where it enters an 
arm of the sPa. Tide flows to LawrencE'. . 

The enitl•d Stutes Geological Survey maintains gaging stations in 
thi:-~ basin on :\I{'lTimac Ri,rer at Franklin .Junction; on Pemigewasset 
River at Plymouth; on Contoocook River at West Hopkinton . 

.:\IElUUJ\IAC IUYER A'l' FRANKLIN JUNCTIOX, :\f. H. 

This station was established .T nly 8, 1903, by H. K. Barrows. It is 
loeatPcl at thP woodPn railway hriclge near Franklin .T unction, about a 
mile helow tlH\ union of Pemigewasset and \Vinnepesaukee rivers. 
The drainage area at this point if;; 1,±HO square mill•:.;. A standard 
chain gage is fastened to the guard timber of the hridge; length of 
chain, ±7.08 fpet. It is referenced hy bench marks as follows: (1) 
:Marked point on lower chord near gage; elevation, 4:6.5± feet. (2) Top 
of north rail at west r>ortal of bridge; elevation, 47.08 feet. (3) Spike 
in telegraph pole nearest west end of bridge; elevation, 46.38 feet. 
(±) Top of northwest nut on g·uanl timber; elevation, 4:7.28 feet. All 
elevations rPfer to the datum of tlw gage. The initial point for sound­
ings is at thP top of the face of the right ahntnwnt at the upstream 

ttlUth <\.:wm~, vol. W, p. fill. 
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side of the hri(lg·e. Tlw chnnnPl i.'-' straig·ht. ahoYP awl ht>low i hP 
ln·idg·t'. :tllfl is ahont ~oo fPPt widP at ordinary stng-Ps, hrokPn by o11P 
pier. Tlw hanks arc high nnd roeky and not suhjn<·t to O\'<'rflow. 
Tlw lH•d i .... rocky and pPrnmn<'nt. The cnrrent is swift, having an 
ohsPlTPd mean yr·loeity of 1.;)3 f<'Pt pr•r s<'<'01Hl at a g·ag<' lwig·ht of 
4.20, the lowPst mPasnrPmPnt mnflP. Tlw gngP is n•a<l t-wi<·n flail~' by 

F. H. Roers. 
Tlw oh:·H'rvations at this station dnring lDW~ han• l•t'Pn nm<ln Hnclnr 

tlw dil'<'<·tion of ~. ( ~. ( hon•r. distrid. hydrogTaphPr. 

lla!P. J[y<li"OgTHj.JH•l'. 
Gage 

]Ji~··li:tl'g<'. hl'ight. 

i 
]<id. .'ir f"IJIIIi)iCf. 

H. K. Barrow1-1 ................. 
1 .... <lo ...............•......•. 

.T uly l:L ................. .. 

Jnly H ................... . 

.t . ..J.G 1, -!i-:5 

-!.-!2 1, ..J.2~ 

.T nly ::n ..................... 
1 
..... <lo 

~eptem 1 >er ;:, . . . . . . . . . . . . . . . . .... do 

..J..GH 1,()2!) 

-!.61 1,{)80 

Septem her 9 ......... _ .... . 

Oeto her R .... _ .. __ .. __ .. __ . 

..... clo ................•...... _ 

~. C. GroYer .. _ ........ _ ...... _I 
-!.20 1, 1-!0 

-!. 17 1, 07:3 

JJmn daily [/Uf/P height, infPet, ~~f JIPI'rimrtr Rit·a of Pmnklin .Tunetiun, ~Y. II., fol' 1.90./. 

11ay. .July. Ang. Rept. O<'t. ~~~\". 1 
De<·.! 

4. 25 

3. ~;) 4. 35 

4.10 -1. 3i"J 

4.10 4. ;)0 

10 ..... . 

l>ay. 

-J. 30 
4. 3.-, 

I 

3. ~.) 

-1. 2!) 

ii.l.'i I 

Ci. 40 

4. ;).~ 

·1.-10 

·L -10 

4. -JO 

.i. 40 

4. :2ii 

-J.1ii 

4.-J.-, 

1 .. )0 

-J. ;)() 

-J. :,o 
-1.40 

-1.40 

-1.2[) 

4.1:> 

·L Ill 1.:)0 I -J. '20 
I 

·1.15 1. 80 -1.50 
-1. 1.-, i•.lO : -1. G."> 

:~. 90 ;).10 
I 

·1.40 

LOU 4.SO 4.:20 

4.10 -1. G5 i :1.90 

Lon -t.-J:> -J.lfi 

I. 00 l. -JO I -J. 2.1 

L oo I 1.:20 ]1.10 

4. uo 4. 25 4. ();) 

3. :-;() I l. ::\;") I 4. 1 () 

3. 90 I -J. -~~ I :-l~U 
-1.10 

1 

4.-J" i 3.:-:u 

-J. 10 . I. ;)() I :t \10 

··--·i .J.:'.O .. 

I I 

5.-Jii 

li.:W 

ii. :20 

-J.tiO 

·!.liO 

!.ti.'> 

.J.CiO 

-J.tiO 

-J. 70 

I. ill 

l. 70 
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MERRIMAC RIVER AT LAWRENCE, ~lASS. 

Records of flow of this river at Lawrence have been kept for more 
than fifty years, but have um~er been published in full. Figures for 
the monthly maximum and minimum discharges from 1890 to 1897 
were published in the Nineteenth Annual Report, Part IV; the daily 
discharge for 1897, 18!1."'1, and 188B, in \·Vater-Supply Paper No. 85; 
the daily discharge for 1900, in \Yater-8upply Paper No. ±7; the daily 
discharge for 1901 and HW~, in \\rater-Supply Paper No. 82. These 
figures are furnished Jly H. A. Hah., prineipal a:-;sistant engineer of 
the E~:-Jsex \Vater Power Company. 

For a portion of the year water from the Sudbury and Nashua 
drainage basins is ~wasted into the J.Herrimac, and therefore the drain­
age area is a sommvhat variable quantity. During the dry month:-:; a 
very small amount i:-:; recein'd. The following tables give the flow of 
the Merrimac at Lawrence, also the quantity wasted from the Sudbury 
and Nashua drainage basin:-~, that reaches the Merrimac. The latter 
table is based on data furnished by the Metropolitan vV ater and 
Sewerage Board of Boston. The c1 rainag·e areas are as follows: 

Drainage al'eas in JfariiJWC Basin. 
Sq. miles. 

Totall\Ierrimac River drainage basin above Lawrence •••••....• 4, 664 
Nashua River drainage basin aboye gaging station._. ___ ......•. 119 
Sudbury drainage basin, Framingham, Dam No. 1 .. _. ____ ...... 75 
Cochituate drainage ba:'lin ... ___ ... ____________ . _ .... __ . _...... 19 
Total Nashua, Sudbury, and Ooehituate drainage bat~ins. _ ..... _. 213 
Net drainage basin of Merrimac, excluding Nashua, Sudbury, and 

Cochi tua te basins_ ... _ .. ___ . _ . __ ....... _ . __ . _ . ___ ..... _ . _ . . . 4, 451 

The quantity as measured at Lawrence includes the water from Sud­
bury, Nashua, and Coehituate, and in getting the absolute yield of the 
ri,Ter this should be considered in reference to the drainage areas, 
either by deducting it from the :\-ferrimac flow and using the net area 
of the :Merrimac and the net flow· of the Merrimac~ or by getting the 
total yield of both the Sudbury and Na:-;bua with the Merrimae and 
using the total area. 
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Jiean daily di8clwrge, in .second-feet, I!{ Jierrimac Ritw at Lawrence, Jia.s.s.,jor 190.1. 
- -

Day. Jan. ! I'eh. 1 Mar. ! Apr. May. .June. .July. ,_A~~~ Rept.~-~- Kov. Dee. 

1 ........ ·I 
2 ....... . 

3 ....... . 

4 ..... .. 

fi ....... . 

6 ....... . 

:-! •••.•.• 

9 ........ . 

8,4-731 9,0:3-3 I 2t1,'itil 25,2t18 tl,748 2,005 7, 70S I 3,tl.'i2 I 2,890 2,444 1,890 2,906 
8,298 10,077 30,045 25,t175 6,971 1,ti37 7,304 I 3,011 i 2,982 2,574 4,264 2,741 

7, 877 9, 401 27,928 22,02-5 6, 212 1, 5H I tl, S91 I 4, 639 3, 481 1, 675 B, 065 2, 717 

8, 1'150 I 9, G89 22, 5.'18 20, 112 tU32 2, 540 [l, 248 i 3, 243 2, 921 339 3, 176 2, 7G2 

11,2G4 11,622 19,177 20,008 !1,90.5 2,701 4,718 3,332 1,785 2,649 3,012 1,68fi 

11,137 112,443 17, 744 I 21, 321 6, 0!2 1, 773 ', .5, 591 I 3. 542 1, 804 2, .529 3, 042 426 

10,448 i 11,056 I 15,ti94 lS, 395 tl, Oil ;)(\2 4, 74'2 4, 2ti7 2, 254 2, 415 1, 956 3,170 

9, !ii'iti 9, 123 llfl, 260 17,323 .'), 901 :>. 622 8, 836 :i, 842 4, 111 2, 567 1, 789 2,:327 

8, G30 8, 309 I 22,311 19,760 fl, 575 
1

, 2, SO..( 4, 419 :3,286 3, 012 2, 705 4,139 2, 717 

i~ 
7, 09G : 7, .';7ti ' 32, 304 21, Stili .'), 008 I 2, 72\l 4, 392 4, 834 2, 838 1, 686 3, 142 2, 773 

ti, 44\1 8, 040 137, .'i4'2 20,907 4, .50') 2, 741 2,:--122 3, 318 2, 5i4 2, 795 :3,019 3,163 

7.:35') 1 9,27\l 4:'!,867 17,917 4,97:3 2.~140 2.447 3.276 1,602 .),91)(1 3,028 2,210 

13 ........ . G, 420 I 12, 8.56 45, 46\.l 16, 5I.'i ;), 001 3, .'i/9 4, 371 3, 295 3tH 5, 910 2, 989 2, 077 

14 ........ . 

1.'1 ......•.. 

16 .. --.--- ·I' 
17.-.------

18.---.----

19.---- .. 

20.------. 
21. ....... . 

22 ....... ·-

23 ..... -- .. 

24 .... -- --. 

6,776 I 13,930 39,851 15,341 4,877 11,930 3.4:39 3,852 3,110 I fj,218 1,892 4,·165 

7,136 12, 752132, 20.') 14, 3132 4, 677 I 16,400 3, 200 3, 1G6 2, 79215,347 1,163 4, 440 

7,179 11, 8(i} 29,438 15, fi34 4, 324 I 15, 4(1(1 3, ,')}9 2, 242 2, 579 , 5, 223 3, 767 3, 723 

6, 379 9. 919 2.'i, 007117,:--133 3, 770 1117,200 3, 1'26 4, 127 2. 668 3, 394 3, 064 4, 098 

5, 645 8, 4tH I 22,441 I 17,242 4, 404 14. 200 2, 131 I ~. 939 2, .509 3, 909 3, 232 3, 438 

6.549 I 8,2091:21,163 I 14,702 3,90'2 I 11,520 2,2661
1 

2,S:24 l.tiSS 5,806 4,187 2,323 

·"· 954 1 8, 09.5 , 20, .'166113, .556 8, 910 \). 410 4, 470 2, !167 331 6, 14.5 4, 641 1, 668 

.'), 930 7, 365 23,260 12,600 3, 804 7, ,'-:9(1 3, 877 II 2, 6t18 3, 419 I .5, 608 3, .')04 5, 306 

7, '2571 7, 038 2S, 051 11, 533 3, 6.'16 24,400 .''), 641 2, 3.50 2, 763 .'), 164 2, 803 9, 341' 

8, .590 7, 890 31,840 10,2.58 3,168 35, tiOO 7, 8.5t1 1 2, 84712, .581 4, 463 , 4, 430 s, 833 

8,187 7,245137,098 10,220 2,407 28,384 7 •)7o 14,22o 2,325 3.043 I 3,375 7,195 
7, 9t15 7,192 39,000 9, 45:3 3, 373 21, ;)21 6, .'i30 3, lOR 2, 333 3, 0111 3, 093 5,121 

R,026 7,024 37,107 8,3311,3,312 11',112! :1,082[3,054 1,5t\3 4,871

1

1,114 4,7:30 

7, 064 6, 89() 29,868 !-\, 469 I 2, 4.'-17 H, 994 .'i, .')26 I 3, 41 i 373 4. 07t1 3, 787 4,111 

6,662 23,361 7,221! 2,705 11,7.'i7 4,194 3,477 2,833 3,1.50 2,378 .5,144 

6, 672 20,328 6, 9.51 2, 788 10, 29G I' 3, 951 2, 373 I 2, 31\1 I 3, :l78 1, 257 3, 489 

~: ~~~ ~~: ~~~ 6, 815 2, ~~~ -- ~·- ~~~~ !: :: I ~: ~~~ I-~·-~~~-I ~: ~~£1- ~·- ~~~~ :: ~:~ 

PEMIGEWASSET RIVER AT PLYMOUTH, N. H. 

Thi:-; station was established September 5, 1903, by N. C. Grover. 
It is located at the wooden highway bridge below the mouth of BakerH 
River in the tmYn of Plymouth. The drainage area at this point is 
fll5 square miles. The headwaters of the riyer lie in the mountainous 
country to the west of _Mount \Vashington, at elevations of more than 
2,000 feet. At ~orth "\Voodstock, Pemigewasset River is formed by 
the junction of East Branch, ::Vliddle Branch, and Moo~ilauke Brook, 
at an elevation of ahout 700 feet. Thence the waters flow south, 
receiYing l\1ad River from the east and Bakers River from the west, 
until at Plymouth, about 20 miles below North Woodstock, the eleva­
tion i~ between 4:00 and 500 feet. The underlying rock in thi:-; basin 
is usually granite, exposed in the mountain summits. The basin con­
tains some of tho best spruce standing in New England. Large areas 
in tlw has in of East Branch are still in virgin forest; ·other areas have 
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ht>Pll practicall~, strippt>d, e:-;pp(·ially on Haneod\: H!'ook, :t 1rihutar.v 
of East BrnJH·h, and in tlw hasin of lVIiddle Bl':meh. 

The height of water at Plymouth has heen reeorded dail.v since 
.January 1, l~SH, during- which time extensjye ckforestation in the 
basin ahoye lms taken place. This record of gage height has hPen 
kindly g·in"'n to tlw P nitrd State:-; G-eological ~urvey hy Locks and 
Canab Company, of LowelL Ma:-;s. From these the daily discharge of 
the river since that date can be estimated when a snfficiPnt HnmiH~l' of 
measurement." of flow at the station has been made to warrant the eon­
:-:;truetion of a rating table. 

A standard chain gag·e is attached to the guard rail of the sidPwalk 
of the bridge on the upstream side; length of chain, 3±.69 fret. His 
referred to bench marks as follows: (1) Marked point on rail of bridge 
near gage; elevation, 3± fePt. (2) North corner of intermediate gran­
ite gage set by Locks and Canals Company of Lowell, Mass.; eleva­
tion, 13.27 feet. (3) North corner of lowest granite gage set by same 
company; elevation, 7.11 feet. All elevations refer to the datum 
of the gage. The initial point for soundings is at the top of the 
face of the right abutment on the upstream side. The channel is 
straight for 1,000 feet above and below the bridge, and is about 180 
feet wide at ordinary stages, broken by one pier. The banks are 
high and rocky. The bed is permanent~ roeky in the right half and 
gravelly in the left. The velocity is 1·apid in the right and sluggish 

-in the left half. At low water the measurements of flow through 
the left channel are made by wading. The lowest observed mean 
velocity is one foot per second. The gage is read twice daily by 
Frank Morton. 

The observations at this ~tation during 1903 have been made under 
the direction of N. C. Grover, district hydrographer. 

Discharge measurements of Pemigetmsset Hirer at Plymouth, ..:.Y. H., in 190:3. 

----------------~ ---------

Date. Hydrographer. 

_____ i 

I 

September 5 .......... ·----- N.C. Grover .................. . 
September 22. _. _____ . ______ H. K. Barrows. _______________ . 

October 9. __________ . ______ . N. C. Grover------------------- j 

Gage 
height. 

Fat. 

1. 8.5 

1. 74 

1. 98 

DiRf'harge. 

8erollll:feet. 

270 

23R 

285 
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Jfcan du?l!f !JU!/1' !tcigld, i11 feet, tf Pelllif/l'lru.~set Rirl'l' ut Ply111o11th, ~Y. 1£., fol" F10.:. 

Day. ;:;L•pt. ( l!"t. XoY. Dec. 

1. ... - ..... . 

2 •••......... -. 

3 ... -- ...... -.- .. - ..... . 

.j.----- ... -...... 1. !!0 

!1. ....... .•• . . .•. 1. Y2 

6............. 1.90 

1. ii'l 

1.G2 

1' f•2 

1. 4G 

1. t>:! 

1. 7H 

2.20 

2.10 

2.11) 

2. 0:1 

2.00 

:!. 35 

1.1-10 

1. 7:1 

1. 70 

I. 72 

1. ill 
1. /.'j 

llay. 

17 ............. . 

1S ............. . 

2. 02 1. ~~~-~ 2. i'i2 1. i~ :!:L.-.- .. - .. - .. 

2.05 1.1-12 2.35 l.SO 

y_ ------ ·- ••.. 1.90 2.:.w 2._15 l.iG 2~•-·-·------

10 ............ . 1. YO :!. iH 2. 0!<. 1. RO 

11 .... - ..... - .. 1. iS 2.40 2.10 1. S2 

12 ........... . 1. S:! :!. 20 :!. 00 1. SO 

13............. 1. till 2.10 1. !IS 1. 90 

1-! ................ 1.ti2 2.10 1.90 2.42 80 .......... . 

15.-- ..... -- .... -. 1. till 2. 00 1. gc, 2.i'l.'i 31. ... -------

16.- ........ -.--.. 1. 52 1. S;-1 I ]. 90 2. 4S 
I 

1. cl2 

1. 72 

2.10 

2. co 
1. R2 

1. 72 

1. S8 2.02 

2.42 

2. GO 

2 . .j,) 

2.1U 

2.10 

l.lifi 2. 80 2. 0:1 

1. 1>2 2. 3.'-: 2. v. 
1. ;,s 2. :30 2. 38 

1. G2 2.12 2.:10 

1. .Jii 2.1i·· 1.\10 

1. :,o 2. w·. 1. 7:--~ 

1. S2 I. 95 1. 70 

2. 10 1. so 
2.10 

CONTOOCOOK RIVER AT WEST HOPKINTON, N. H. 

2. 90 

li . .JO 

7.1:-1 

ti .. 12 

G. 41-1 

6.:32 

tLOO 

5. 90 

:i.SO 

fi.JO 

G.20 

This station was established .July ~l, 1£103, by H. K. Barrows. It is 
located at the wooden highway bridge near the railway station at 'Vest 
Hopkinton. The drainage area at this point is ±10 square. miles. A 
standard chain gage is attached to the downstream side of the board 
con:•ring- of the bridg·e; length of chain, 26.11 feet. It is ref~ITed to 
a bench mark on the highest point of the large rock on the south side 
of the road, 15 feet northwest of left abutment; elevation, 21.55 feet 
above gage datum. The initial point for soundings is at the clown­
stream side of the right abutment at the top. The channel is stru,ight 
for 300 fed. above and 500 feet below the station, and is about 
125 feet wide at ordinary stages. The banks are high and rocky and 
not snbjeet to overflow. The bed is rough and rocky~ but permanent. 
The current is rapid; the lowest observed mean velocity is 1.27 feet 
per seeond~ at gage height 2.42 feet. The gage is read twice daily hy 
Frank H. Carr. 

The observations at this station during 1H03 have lweu made under 
the direction of N. C. Grover, district hydrographer. 

DiRcharge meastu'l'l!lent.~ of f'ontoor'ook Rh'et 11t Tre.~t Hoz1kinton, X. II., in 1.'108. 

Dnte. Hydrographer. 

I 
H. K. Barrows._ ... _. ____ .. _ .. _ 
~ ' -, I ::'\. C. b rover_ ...... _ ...... _ ... . 

July 9 .. _ .. __ . _. _ ........ --

July H __________ ---··· ---

July 30 ......... _. _. _ ... _. _ 

September t.; •.•• "_ •••••••• _ __ •• do __ ..... _ .. _ .. _ ..... ___ . 

October 7 _ ..... ____ . _ _ _ _ _ _ _ ~\. C. fl-rover ... _. _. _____ .. ____ . 

Gage 
height. 

Fcc!. 

3.00 
:u:l3 

2.8-l 

2.5S 

2.-12 

DischargP. 

8erond-jeet. 

372 

3-10 

300 

220 

15:~ 



76 STREAM MEASUREMENTS IN 1903, PART l. (No.97. 

Jfean daily guge height, in fat, r~( Cuntoocouk Ril'eJ' at Trest lfopkinton, .LY. JI., for 1903. 

Day. I July. 

I 
1 ................ . 
., ................. -----
3 ............... . 

4 ............... . 

ti ....... · ...... .. 

7 .............. .. 

8 .......... .. 

12 ........... . 

13 ........... . 

14 ........... . 

15 ............ 

1 

16 ........... . 

2. 99 

~- 9:) 
I 

2,80 I 

2. 90 

~.S5 

Ang. 

3.15 

2. 95 

~- 82 

2. 78 

2. 98 

3. 05 

3.02 

~- \)5 

2. 8;) 

2.8~ 

~- 28 2. 75 

:1. 3;) 2. ~2 

3.1;) ~- t).!j 

3. 05 2. 62 

2. 95 ~- 62 

~-so 2. 50 

~- 9~ 2. 48 

2. 88 ~- 42 

~- ii2 2. 65 

2. 781 2. 48 
~- 70 2. 45 

0<'!. ~OY. Da) ... G;~ ~- \ ug.l ~ept Oct I Nov. 

2. ,-)2 2. iS 

1 ~7.:.~~-: .... -.1 ~-9~.---;~~~--2.55 - ~~;- s.o2 

1

18............ 2. S.'i 2. 58 2. G2 3. 30 3. 55 

2 .. SS 2. S2 19............ ~- 90 ~- 68 2. 8~ 3. 52 3. 88 

20............ 2. 9.5 ~- 781 2. 72 3. 45 3. 55 

21. .. .. . .. .. .. B. 2.5 2. 98 ~- 7~ 3. 22 3. 10 

2. 4S 2. 8:i 

2 .. ).') 2.\10 

2. 48 I 

2. 4-~ : 

2. 48 1 

3. 00 I 

3. s.s 
3. 90 

:). 70 

8. g;) 

3. s.1 

3. 52 

3. 30 

~- 9.=) ~~- •• ---------
2. 92 ~B ... _. __ ._._. 

2.1'\R 24 .......... .. 

~- s.~ :2;l_-.---------

2 . .'-:0 2t\ ........... . 

2. S2 ~7 .......... .. 

2.:-1~ 2S .......... .. 

2.8~ 29 .......... .. 

2. 78 30 .......... .. 

~- 70 31. ...... .. 

2.68 

3. 8.') 2.8R 

3. 95 ~.82 

3. 85 2. 75 

3. Gi) ~- 70 

3. 20 3. 35 

3. oo I 3.40 
2. 90 3.15 

2. 90 2. 9.'i 

3. 0.5 ~- 92 

3. 28 3. 02 

I 

2.ti0 

2.55 

~.60 

2.5~ 

2. 4S 

2.42 

2.55 

~.52 

2.62 

3. 05 

3.0.') 

3.05 

3.10 

3.0~ 

2. 92 

~.88 

~.90 

2. 82 

2.80 

2.98 

3.00 

2.98 

3.10 

(a) 

------

a Frozen N ow•m ber 26 to Deeem ber 31. 

Rl~DBURY RIVER AT FRAl\li~GIIA:\I~ AXD LAKE COCHITUA.TE AT 

COCHITUATE, MASS. 

Sudbury River, a small stream of ea~:;tern Massachusetts, receives 
water from an area west of Framingham. It flows thence in a northerly 
course through meadows and 1:-lwampf' and joins Assabet River to form 
Concord River, which in turn continues northerly, entering Merrimac 
River immediately below the city of Lowell. Storage reservoirs have 
been constructed hy the city of Boston and the 1\;letropolitan Water 
Board, controlling the greater part of the flow from this basin. 

Lake Cochituate drains into Sudhnry River a short distance below 
Framingham. It i~:; controlled at:l a storage reservoir by the Metro­
politan '\Yater vV orks. 

Sudbury River and Lake Cochituate have been studied by the 
· engineers of the eity of Boston, the State board of health of Massa­
chusetts, and the :Metropolitan \Vater Board, and records of rainfall in 
the Sudbury basin have been kept since 1875, and in the Cochituate 
basin since 1852, but the latter are considered of doubtful accuracy 
previous to 1872. The records of run-off from 1875 to 1898~ inclu~:;ive, 
for Sudbury River, were published in the Twen6eth Annual Report, 
Part IV, and those for Lake Cochituate from 1863 to 1899, inclusive, 
in \Vater-Supply and Irrigation Paper No. 35. 

The following tables, furnished by Frederic P. Stearns, give the 
results for 1903; al..,o the averages for twenty-nine years for Sudbury 
River, and for forty-one years for Lake Cochituate. 
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Estimated numlhiJ11'1ln-o.ff' r1f Sndbur!l Rii'N hasin at P1·mninyhm11, flfass. 

[Drainage an·a. /.">.'2 S<jllare miles.] 

Run-off. 

Month. 

I 

Second-feet 
per square 

mile. 
Depth in 
inches. 

Rainfall 
ininehcf'. 

1903. 
January ___________________________________ .. ___ _ 

February _______ . ________________________________ _ 

~;;~h-: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : i 

MaY----------------------------------·-----------1 
June _________ . ____ .. ___ .. ___ . _____ . ____ . __ .. ____ . 

July ______ .... _______ . ___________ . _______________ I 
I 

;~:~::1~ 1;~; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 

October ____ . __ . _ .. _ ... __ . _____ . ___ . __ .. _. _ .. _ .... 

November ____ .. __ -_---_-._---------.- .. ---------- i 

Decein ber ______________ . _________________________ 1 

The year _________________ . __________ . __ . __ _ 

1875-1903. 
.Tan nary ____________ . ______________ . ______ . __ . ___ _ 

February _____________ . _____ .. __ . _____ . _ - -- - . - - . - -

l\fareh _________ . _______ . __ . __________ . __ .. _ .... _. 
April _______ . _____________________________ . ______ _ 

May _______________ ------------------------------
June _________ . _________________________ - ___ - _____ : 

July ________________ . __ .. _._. ____ . ____ . ________ ._ 

August ____________ ._ .. _____ .. - ___ . __ --_-.--- ... --
September_ .. _ .. ___________ . _____________ . _____ . __ 

()eto her _______ . _______ . ___________________ . _____ _ 

K ovem her ____ . __ . ________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ . 

December _________ . _______________ . _____________ _ 

~~ verage ________________________ . ___ .. ___ - __ 

2.685 3.0g6 

3.526 3.672 

5.344 6.161 

- -~42 . ()25 
3.075 3.431 

. t)8~ . jg4 

.4i5 .547 

. 201 . 225 

. 761 .1-177 

-.561 . 626 
. 901 1. o:~8 

1.841 I 24.995 
----~-

1.922 2. 210 

2.933 :-L 076 

4.620 5. 326 
;), 212 3 .. 582 

1. 734 1.999 

. 813 I . 907 

. 306 . 353 

. 456 . 526 

. ;)60 . 402 

. 800 . 922 

. H8 

~) ,... ,....,. 
~.II 

1. /f) 

4. 72 

1 .. 56 

3.14 

45. ](-) 

4. 18 

4.39 

4.116 

3.43 

3. 37 

3. 10 
I) /"'Of) a. ,,J 

4.06 
:{. 2~~ 

4.:H 

1.375 1.534 4.03 
1. ns ~1 1. 9k1 · :::!. s0 
-------1-
1.680 1 2~s24 I 4~34 
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X8linwterl utmlihlyt'lln-~~tr ~~r Luke <'uehitwcte f,uxin ut Cuchitwclr, Jfass. 

LDrainage area. l.'i .. '-17 square mile~.] 

:Month. 

---~---

1\!0:3. 
1 .J auuary __ . _______________________________ . ______ . 

~;:~.:~~l_r:'~::::::::::::::::::::::::::::::::::::::::: I 
ApriL ________________ ·-------·--------------------1 
1\Iay __________________ . ____ .. ____________________ . 

June _______________ ~ ___________________________ _ 

July ___________________________________________ --· 

A.nguHt ______________ . ____________ . __________ , __ _ 

St•ptemher _____________ . ____________ . ____ . ______ _ 

()etoher _______________ . _________________________ _ 

~ovember ____ . __________________________________ . 

December ___ . - - - - - - - - - - - - - - . - - - - - - - - - · - - - · - - - - - - -
1 

The year ______ . ____ . _____ . ________________ _ 

1sm~-1808 . 
.Tan nary _____ ... ___________ . _____________ . ____ . __ . 

February_._---.--------------------------------- -I 
J\Iarch ___________________________________________ .' 

~-\. pril ____________________________________________ . 

1\lay _____________ . ___________ .. __________________ _ 

June--------------· __________ ·-----------------·· 
J nl y _________________________________ .. ____ . ____ _ 

August _______________________________ . _________ _ 

Septem her ___ . __ . _______________________________ _ 

(h·tober ______ . _____ . _____ . ____ . ________________ _ 

:\ ovetn her ________ . _____________ . __ . _________ . ___ . 

Decem her ________________________________ . _ . ___ _ 

A yerage _____ . _______ . ____ . ____ .. _________ _ 

Run-off. 

Second-feet 
per !'<quare 

milt>. 

2. 18-1 

2.7:3-1 

-1.:311 

3. 106 

. 689 

:2. 132 

. -101" 

.130 

. 886 

.. 53-1 

. 815 

1. 531 

1. 760 

2.516 

3.439 

2.640 

1. 531 

Depth in 
inches. 

-1 Rainfall 
!in inches. 
I 
I 

2 . . 5:! ;;_ Xl 

2. 85 :1. 88 

-1.97 6. 30 

8. 46 3.17 

. 79 1. 56 

2.38 7.61 

. t)-1 :1.00 

. -17 4. 20 

. H 1.:-n 
1. 02 I 4. 27 

. 60 1. 53 

. 9-1 3. 18 

20.78 43.82 

2.03 

2.6-1 

3.97 

2.9-1 

1. 77 

3.H2 

4.06 

4.49 

3.58 

3.77 

. 730 . 81 3. 02 

. 471 . 5-1 4. 19 

.666 .77 4.43 

.. 6-17 . 72 3. 43 

. 9H I 1. 05 I 4. 47 
1.280 1.43 4.2Z 

1. 509 1 1. 7-! :1. 57 
_____ i __ ---~---

1.1)031 20.41 ' 47. 15 

SUCTH BRANCH OF NASRFA RIVER AT CLI~TON, MASS. 

Since ,July, 18HH, the tiow of the South Brandl of Nashua River has 
been measured at Clinton by the engineers of the Metropolitan 'Vater 
Board. The results of these mPasurements have been furnished by 
Frederic P. Stearn~. chid ('ngineer. A large storage reservoir is now 
1eing <_•on.-;tructecl nt Clinton, 1\lass. \Vater \vas stored to an appre-" 
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eiable extent in thit-l ret-leiToir during 1V03. Beginning with l~\17 the 
flow has been ~orrected for lot-lt-l and gain of i-ltorage in ponds and mill 
re~ervoirs on the watershed, ~o that the re~ults show the natural flow 
of thP ...,tream. The following tables give the results for 1H03, also the 
average for the years 1SH7-1903, inclusive: 

E~ti11uttnl 11wnthl!f l'lllt-r~{r 1!{ South Bm11ch Sl(8/uw Rica basin at Clinton, .Jiu.~.s. 

[Draiuage area. 11!1 squarl' mile~.] 

Hun-off. 

---------- ----~ 

::\I until. Seeond-feet 
1 

per ,;quare ' 

1 

mile. 

~-----

1~08 . 
.January _________________________________________ _ 1.957 
.February ________________________________________ _ :). 300 
:!\larch _____________ . ___________________ . _________ _ 5.297 
"-\.priL. _____________________________________ . ____ _ 3.463 
1\Iay _____________________________________________ _ . 880 
.June ____________ ------ __________________________ _ 3.297 
.July. ______________________ --· ___________________ _ . 966 
A ugu:,:t __________________________________________ _ . 73-1: 
September __________ . ___________________ . _____ .... . 580 
C>ctoher __________________________________________ ' 1.065 
Noye1nber _______________________________________ _ . 981 
Deeen1 bt>r _____ . _________________________________ _ 1. -1:76 

The year 190:) ______________________________ _ 1.988 

1897-190:3. ·1 

January _____________________________ .. ___________ _ 1. !J24 
Ft~brnary _____ . __________________________________ _ :!.564 
1\Iarcl 1 ___________________________________________ _ 4.96H 
"-\.pril ______________________ . _____________________ . :t 977 
J\Ia~- _____________________________________________ _ 2.017 

.J lllll' ---------------------------------------------' 1. -17.~ 

.Tnly. ____________________________________________ _ . 82() 

~\l~ ~~~~:~\ 1~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ : : : : : ~ : : : : : ~ ~ : : : : : : : : : : I 
. K70 

I . 02:: 

~:·~,~::::~; ,:.~~: : :: ~ :: ::: ~ ~ ~ : :: : : ~: ~:: : :::::::::: : : : : : ~ I 

I. OOH 

1.44G 
Dect•tnl It' r _________ . ______________________________ ! 2. 719 

-- ----

.\ Yeragt> _____________________ . _. _____ ... ____ ' 2.02-1: 

I Rainfall 
Depth in I in inelJe~. 
ilwhe;;. ! 

2.2oH :.?.85 
3.43() 4.42 
fl. 107 6.5K 

3.86-1: 3. 10 

L 015 1. 24 

:3.678 10.37 

1. 11-1: 3.-1:3 
. fi .. H) 2.88 

. 647 2.H3 

1. 22t-l 4.-1::3 

1. 095 2.3{) 

L 702 I :). 99 

26.988 -19.58 
----

2.218 3.56 

2.670 -1:. 3f) 

5.729 5.27 

.. J.. ..J::i8 4.0H 

2.325 :1.01 

1. ti4fi 4 .. 5:: 

. H.~;) 4.5:! 

1. 00:3 4. 70 

. 58-1: ~1. 2S 

1. 163 4.04 

1.61-1: 4.07 

3. 135 5. 16 
----

27.478 51.07 
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CONNEC~l'ICU'l' UIYEH. DHAINAGJ1~ llA~HN. 

Conneeticut River has its source in Conneetieut Lake, in northern 
New Hampshire. Its extreme headwaters, however, lie in the prov­
ince of Quebe<·· and in the mountains on the northern boundary of 
New Hampshire~ thence thl~ rin.>r flows in a southerly direction 
between New Hampshire and V Prnwnt and through ~1assaehusetts 
ttncl Connecticut into Long Island Sound. The total drainage area is 
11,085 square miles, of which 155 square miles lie in the province of 
Quebec. Its total length from Connectieut Lake to Long Island 
Sound is 345 miles. On its hanks are many cities and towns of 
importance. It is in general closely followed by one or more railroad 
lines. \Vater power is used at several points, notably at \\Tindsor 
Locks in Connecticut, 1 Iolyoke and Turners Falls in .Massachul':letts, 
and Bellows Falls and 'Yilder in Vermont. The valley of Connecti­
cut River proper is very generally in farm lands. Many of its tribu­
tary basins, however, especially in the northern portions, are heavily 
wooded. 

l'~stimates of the flow of this river at Hartford, Conn., from 1871 
to 1885, inclusive, have been published in the Fourteenth Annual 
Report of the United States Ueological ~urvey, jlart II, pages 1±0-
1±f3. Estimates of flow at HolyokP, Mass .. from 1880 to 1885, inelu­
sive, have been published in Bulletin No. 1±0, pages 37-±L and for 
1896 and 18~!7 in the Nineteenth Annual Report, Part IV, page 116. 
'rhe drainage area~ of the river and of several of its tributaries are 
given in the following· table: 

Dminayl' w·ea rf C'ulllltcticut Rire1· uud fl·i1m.tarie.~. 

River. Locality. Area. 

680 

Israel _. ___ . _ ... ___ ... _ Belo·w South Branch __ . _ . ___ . _. _. _ .. ____ . 21. 2 

Do ... _ ... _._._..... AhoYe South Braneh . ___ .............. _.. 8. 7 
PassnmpRi<· ... ____ . __ ... St . .J ohnshnry ('pntt>r, Vt. .. _ ... _ .... __ . __ . 390 

The United States Geological ~urvey maintains gaging stations in 
this basin on Connecticut River at Orford, N. H.; on Israel River at 
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• Jefferson Highlands, N. H.; on Pas:-,umpsic River at St. ,Johnsbury 
Center, Vt. ~ on Ammonoosuc River at Bretton \Voods, N. H.~ on Zea­
land River at Twin l\lountain, N.H.: on \Yhite River at Sharon, Vt., 
and on Ashuelot River at \YinchestE'r. :X. H. 

COXNEGTICeT RIVER AT ORFORD, N. H. 

This station was established August H, 1900, by E. G. Paul. It is 
located at the wvoden highway bridge between Orford, N. H .. and 
Fairlee, Vt., and is about 75 miles from the source of the stream. The 
drainage area at this point is 3,305 square miles. A standard elmin 
gage is attached to the inside tim hers of the upper side of the bridge, 
125 feet from the left abutment: length of chain, 4~. H5 feet. 1 t is 
referred to beneh marks as follmvs: (1) Top of downstream corner of 
right abutment at faee; elevation, BO. :34 feet. (2) Top of downstream 
corner of left abutment at face: elevation, 31.08 feet. (3) Nail in root of 
elm tree on Orford side, 28.4 feet from southwest corner of bridge and 
11.6 feet from produced line of downstream side of bridge; elevation, 
40.11 feet. Elevations are above gage datum. The channel is straight 
for at least 1,000 feet above and 1,000 feet below the station, is about 
275 feet \Vide at ordinary stages of the river, and is broken hy one 
pier. The bed is of gra,:el and permanent, while the current is strong. 
The gage is read once daily hy Frank H. Gardner, of Orford, N. H. 

The observations at this station during 1903 have heen made under 
the direction of N. C. Grover, district hydrographer. 

Dischw·ge '111er1surements ~~f Connecticut Ri1•a at 01:(ord, ;_Y. H., h~ 190:3. 

Date. I Hydrogmpher. 

;.numy 24 -~----~ ... -.--1 ~'h~'- A. Holden ...... ~:~~-
January 29 . ___ . ____________ ' ___ .. do __________ .. __________ .I 

Gage , D" h 
height. I Isc arge. 

Fret. "'('('()1/d~!('Cf. 

(/ 6. 00 

r 

:?,Ho8 

(/ 5. 40 2,o21 
l)o . ____ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ flo ______________ .. _______ _ II 5. 5() :?,tll:\9 

Jan nary 80. _____ . _ . ___ . _ _ _ _ _ _ . ___ do ____ . ____ . __ .. _____ . ___ _ a 6. 00 2,\1/fl 
Febrna.ry 7 _ ... ____ . __ :-: __ . 1. ___ .do ___ . ________ . __________ . i, a 6. 05 2,994 

Mar~: 1-4- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : : : : : : ~:: : : : : : : : : : : : : : : : : : : : ~ : : : :I a 6. 05 :::, 0:)3 

20. 70 ,, 24,740 
April 23 _____ ... ______ . ________ .. (lo . ____ . ______ .. _. ______ _ 

~ ~~~ :" : . : : : : : : : : : : : : : : : : : : : I ~: ~: ~:;;~:~ )- : : : : : : : : : : : : : : : : 

August 29 __________________ Chas. A. Holden __ .. ________ ... 

8.25 

I 

6,2:?1 

3.26 1, 171 

8.53 1, ,)17 

4.55 
1: :?, 146 

September 19 ___________________ .<lo . ______ . _______________ _ 2.30 768 
Septem her :?6 ______________ . _____ <lo . ___ .... _______________ _ :?.13 c,...., 

)/0 

"Through ice; g-age height i~ to bottom of ire. bEstimateo. 

JRH !1/ -04--6 
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.1/mll d11il!l f/Uf/t' lteiy!tt, in .fi't"l, tf f 'uiuu•t•fir·llt HiN'I' at fh:(ol'll, N. ll., )iu· l!HM. 

I 
I•ay. .Jan. }\•]), 

I 
"Jiar. .\pr . "Jiay. June. July. Aug. 

I 

L ... ]:l,]() 11>.00 s. 00 
! 

4.. 00 4. 40 3.20 
., 1ii. till 1.-•. oo I 

!'.10 

I 

3. 50 4.40 3.20 ............... 
I 

3 ......... 1ii. -Ill 1:;,;,(1 

I 

-''· 00 3. :~o 4. till 3.30 

4. ··--- .... s.:w 1-L 70 1:~. :-;() 7. 4.0 
I 

3.30 4.90 4. iill 4.:20 :2.1)0 4.. 20 3.40 

iL ....... ~ .. :20 H.OIJ l.'i.:.!(l 7.10 3.10 :'>.00 i 4. 20 4. 20 :2.ti0 4.10 
I 

3. 40 ---- -------

I 

I I 
I 

G ......... ------···-- 7.40 S.](l 1:1. ;,o 11i. :.!0 ti.Xll 3.0ll 4. till :-l.t!ll 4. :.::o :2.90 4.ll0 3. 30 

7---.--- ---- ------- 7. 4(1 1:2.·10 14.70 ti .. 10 3. 20 4.30 I :-l. xo 
I 

4. 00 

I 

3. 20 
I 

3. 90 3. 70 

7. Oli 7. t~) 12.10 ]:\.tit I ti. ;)() 3.40 4.10 
! 

3. 70 I 3.40 3. 30 4,f,O 
I 

3. 70 8.---.-. 

9 ..... -- ...... - .. .::::::1 7.00 Li. ;,o 14.4.0 G. 60 :,. flO 3. 70 

I 

3. 70 3.10 3. 30 4.40 3.t.i0 

10.--.-- ... --.- ..... ·- 7. lU 
I 

Hl.10 14.-W li. xo I iUIO 3.50 R.70 

I 

3. 00 

I 

3.40 
I 

4.:20 3.60 

! 

I 

11. ..... ---·-·-··· t.i. \JO 7. BO 2:2.·!0 14. :.!0 li.\Jll 
I 

3. GO 3. 70 3. 90 2. 80 3.20 4.10 3. 70 

12.- .. - ... - .. --- ... 7.10 :23.1o·: 1:;. ;,o 7. 00 4. 6ll 4.50 
I 

4.50 2.80 3.ll0 3.80 3. 90 

13 .. ---.-.-.-- ... -. 7. xo 2:.!. !JO 1:.!.ti(l ti. 80 7. 25 5. 00 4. 50 2.80 2.80 3. 70 3. 90 

14.--- .... -. -- ... ·"·50 21. :.!0 11. t>O I ti.OO 9.6ll 4.50 4.40 2. 70 2.50 
i 

3. 50 3. 90 

15 .. -- - .. -- -- . ------ ·"· 4.0 :io. :3o 11.50 i 6. 20 9.60 3.90 ! 4.30 2. 70 2. 60 3.30 (b) -------
16.---- .. ---- .. ----. ·- 6. 7ll :-;, 30 19.80 11.30 5. 80 8.00 3.50 4.20 2.50 2.60 

I 

3.40 

17.----.----- .. -.--. 1'. 3ll 19.20 I 11.40 5.80 6.60 3.60 4.50 2.30 2.70 3.50 
I i I I 

18.-- .... -- .. -----.- 7. 90 

I 

17.80 10.40 ti.SO .5. 70 4. ,'i() 4.10 2. 20 2. 80 3. 60 

19 .... -.- .. ------.- 7. 4ll 16 .. ">0 9. 90 5.40 .5. 30 5. 50 3.40 2.30 4.00 3.60 I 
4.00 I 

! 

I 

7. 4ll 17.50 9.80 5.00 5.30 5.50 3. 30 2.30 4.20 3. 40 
I 

·1.10 

21.-- .. - ... --.- .. -. --- 7. 30 20.70 9. :.!0 5.00 5.60 4.80 
i 3.60 2.40 4. 40 

I 

3.20 5.50 

22 .... - -- .. - ·---- -· --· G. tiO 7. 3ll 2:~. 20 s. till 4. 90 5. 90 4.80 
I 

4. 70 2. 30 4.00 3.40 7.00 

23.- .. -.--- -----. 7. iiO 7. :-lo 2.').10 ."i. 40 4. 30 8. 50 4.80 5.80 2.20 ~). 70 3.40 i ti.OO 

2L .. __ .... -- ... ------' 7.30 7. 30 :2li.l0 7. ~lO I 4 .. ">0 x.oo 4. 90 fi. 70 2.10 3.80 3.ii0 I 5. xo 

~:: ::::::::::::::::: ::! 7.10 5.50 
i 

3.40 .">. 30 ti.HO 7.10 

I 

2ti.OO i. 90 4.40 5.00 i 2.00 4.00 

I 

6. 70 
! 

7.00 24.70 i. HO 4.00 li.OO 4. 90 5.10 2.10 4.30 3.30 4. 90 

27.------------ 6.50 7. 00 2'2. 50 7.80 3.80 5.80 5.90 4.80 2.10 
I 

4.10 3.10 4.80 --···· 
I 

I 

28.---- .. -- .... -.-- .. ti. 30 fi.RO 
i 

19. till 7. 70 3.70 .">.00 6.5o 1 4. 90 
, , I 

4.00 I' 00 I 

4. 70 

2£1 ... - .. -- ------ ·--. ti. 60 -------1 lti. 70 7.50 3.70 4. 60 

I 

6.00 4.60 
12.20 . 

3. 70 2.90 i 4.50 

30 .. 7. 00 14.70 ,... ·o , 3.60 4.60 5.40 4.30 2. 30 3. 30 

!-~: ~~-1 4.40 -------! '--::~-.I I 

31. ................. K.OO 13.50 3.60 5.10 I 4.40 1----- -I 3.30 4.40 ............ 
i i I 

-------[ 
-~~~· 

a January 1 to February 28 to top of ice. b December 15 to 31 to top of ice. 

Rati?lrf tali/1' for Co11necticut Rii'IT nt (h}i.Jnl, .:..V • .EL, from J(uwaryl to Februar?f :.!8, 1.9{)3. 

1 

U~Lge-~i-:~ch·trg:- -~~a~:-~~i:clmrge. 
height. · · · ' · height. I 

--~------ ---

_Feet. Scctmcl)ixt. Fat. 8n.:ond-fal. 

6. 1 
0 •) 

g •_) 
u. f) 

ti.4 

6. ;) 

6.o 

~,260 

:?, ;):?0 

2,380 

2,440 
2, ,)10 

2, fiSO 

:?,oilO 

6. 8 

6.9 

7.0 
7. 1 
7.'2 

7. ;) 

1.-l 

2, 720 
2, 7\-!0 

2,860 

2,!=!30 
;), 000 
;), 070 
;), 140 

Gage 
height. 

}'fet. 

7 . .5 

7.6 
7. 7 
7.8 

7.9 

8.0 
8. 1 

I 
'I' Gage . h Discharge. ; height. D1~e argc. 

----~~11 --~ ----
Second)'ect. 

3,210 
;), 280 

3,350 
3,420 
3,490 
;), 560 

3,630 

Feff. 

8.2 

8.3 

8.4 

8 . .5 

8.6 

8.7 
8.8 

Second-feet. 

3,700 
3,770 

3,850 

3,930 

4,010 
4,090 
4,170 

Table determined hy ~ix mea:;nreme·ut~ through iee. Table extended below ti.55 
and aboYe 7.40. Table i~ only approximate. 
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RatiJ/y table for ColuiU'ficut Hira at Or(u/'(l, S. II., from Jlurch 1 tu Dn~C111Iwr .U, f!IO.J. 

I , 

I Di<clwcg.•. : 

Pn'f. 

~.0 

:!. 1 

Sccoud-ri·ct. 

1. t)~() 
t}l-\0 

') ., 
~. ,) 

2.4 

2.5 

:?.6 

2. 7 

2.8 

2.9 

:3. () 
3. 1 

3.2 

:3. ;) 

3.4 I 

•::> ~ 
,). 0 

;), ti 

;), 7 

;), 8 I 

3.9 

4.0 

4. 1 
4 •) 

.f.;) 

4.4 

4.5 

4.6 

1 . 4., 
I 4.H 

4.H 
;), 0 

;), 1 

.'1.:! 

5. ;) 

5.4 

5.5 
.;:;, 6 

5. 7 
5.1-l I 

5.9 

725 

770 

815 

860 

H05 

950 

1,000 

I, 050 

I, IUO 

1, 160 

I, 220 

1,280 

1,:340 

1,400 

1, 460 

1, .530 

I, 600 

l,G/0 

1, 740 

1, RIO 

1,~80 

1, 800 

2,030 
2,110 

2, 1BO 

2,270 

:?, ;)F'lO 

:?, -±:)0 

:?,;)20 

2; tHO 

2,700 

2, IHO 
2,880 

2,970 
;), 070 

;), 170 

3,270 

3,:170 

C-lagl' I . 

I 

DisehargP. lwight. 

net. 

6.0 

6. 1 

t• •) 
), ~ 

t3. ;) 

1).4 

li. 5 

H.ti 

H. 7 

ti. H 

7.0 

7. 1 

7.2 
"' •.) ,.,, 
7.4 

7 .. 5 

7. (_) 

7. 7 

7.~ 

7. H 

1-1.0 

1-1. I 
L' •) (-, ...... 

s. ;) 
8.4 

8.5 
8. t) 

~- 7 
s.s 

\-1,() 

H. 1 

\-1.2 

9.3 

9.4 

9 .. 5 

'l!'r·cond:ir·,·t. 

:~· ~~o II 
,-,,DIU ' 

:~, 680 

::>,790 

3,900 

-1:,010 

4, 120 

4,:?30 

-l-, :1-J-U 

-l-, -!f)() 

-l-,5611 

4,670 

4, 780 

+,890 

;), 000 

5, llO 

i1,220 

5, 3:30 

n,-±-±o 
5, 5.50 

.), GGO 

11, 780 

.'), HOO 

0,020 

H,HO 

13,260 

H,380 

ti,IHO 

ti, ti-!0 

ti, 7/U 

t), 800 

. 7, 0:30 

7, 160 

7,:?90 

7,420 
7,550 

7,690 

7,830 

7,970 

s, 110 

t iag-e 
hl'ight. 

j-(,f, 

10.0 

10.1 

10.:? 

10. :3 

10.4 

IO.n 
10,1) 

10. 7 

10.8 

10. !J 

1 I. 0 

11. 1 

1 I. 2 
11. ;) 

11. 4 

11. ;) 

ll.ti 

11. 7 

ll. 1-1 

11. \:) 

12.0 

1:?. 1 

12.:? 

1 •) .. -· .• 
12.4 

12.0 

12. ti 

12. 7 

12. 8 

J:?.H 

1:). 0 

J :L 1 

1._, •) 
•).-

1•> ., 
,),.-) 

1 :-~. -l-

13.0 

1:3. t) 

13.7 
];), 8 

13.9 

I 

1, :-icmmi:(('(f. 

8,250 

8,390 

8, .530 

H,670 

H,810 

H, 9.50 

H, 100 

H,250 

\-1,400 

H, 11.50 

H, 700 

9,850 

10,000 

10, 150 

10,300 

10,450 

IO,GOO 

10,750 

10,900 

11,050 

11,200 

11, 3i10 

11. ;)00 

11, G.SO 

11,800 

11, U50 

12,100 

12,250 

12,400 

12,550 

12, 700 

1:?,H.SO 

13,000 

18, 1i10 

1:), 300 

13,450 

13,1300 

13, 750 

13,900 

14,050 

1·/'i·t. ,-.;,-,.ull<l:fnt. I 

14.0 14,200 

H. 1 14,350 

14.2 14,500 

H. :3 14, 13.50 

14.4 14,800 

1.1. 5 

H.ti 

H. I 

1-l-.S 

1-l-.!1 

1.5. 0 

15. 1 

1.15.:!. 

1;). :~ 

15.4 
] i1.;) 

] 5. t) 

1.5. 7 
1.5 . .8 

l.S.H 

W.O 

] ti. 1 

Hi.2 

16.3 

IG.-1 

lti.5 

16. t_) 

16.7 

Hi.S 

1G.H 

17.0 

] 7. 1 

] 7.:? 

17. ;) 

17.-l-

17. 5 

] 7. t\ 

17.7 

17.S 

17.\-1 

H,H;)() 

I.S,JUO 
];),:?.50 

li'l,-l-00 

1 r), .5r-)o ! 

J;), /()() 

].5, S;)O 

lt'i, 000 

1G, H>O 

16,:100 

16,450 

W,GOO 

In, /.50 

Hi,HOO 
] 7, (),)0 

17,200 

17, :150 

17,000 

17, 6.50 

17,800 

17,\cl50 

18, 100 

18,21)0 

IH,-!00 

1H,i150 

1.8,700 

18,850 

19,000 

19, 150 

19,300 

19,450 

1H,ti00 

19,750 

H1,900 

20,0;)0 
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Rating table .fiJr Connn.:tir~ut Rirl'r at Ch:ford, l'l. H., etc.-Continued. 
-----

I 

I Uage llh<chargL'. Uage 
J)i~t·hargl'. 

Gage Discharge. tl-a.ge 
Di~('hargt•. hdght. height. height. height. 

-- --- ---

Feet. 8ccuud-fed. Pect. 8ccund-fn t. Pect. Second:teet. Feet. 8erund,jeet. 

18.0 20,200 19.8 22,900 22.4 26,800 24. 7 30,250 

18. 1 20,350 20.0 23,200 22.0 26,950 25.0 30,700 

18.2 20,500 20.3 23,650 22.9 27,550 26.0 32,200 

21, 700 20.7 24, 2.50 23.0 27, 700 26.1 32,350 

21,~50 21.0 :?-1, 700 23. 1 27,8.50 27.0 :33, 700 

~ 22,000 :n.2 2!1, 000 2:1.2 28,000 2!-1. 0 ;).\ 200 

22,noo 22.0 2n,2oo 24.0 29,200 28. 1 :15, 350 
I 

Tahle well detenuinPd to 12.00 ft•et gage height. Table detennined hy two esti-
mated flood measurements above 12.00 feet gage height. 

Estimated muuthfy discharge of Connecticut River at Orford, N. 11., jm· 1908. 

Month. 

[Drainage average, 3,0fi0 square miles.] 

\ Discharge in second-feet. 

I I 

I ~faximum.l ~iinimum. 
I 

Mean. 

Run-off. 

per square _ep · m 
mile. mehes. 

Second-feet I D th . 

~------- '-----1-----1-----

January ______ . __________________________________ _ 

Fe hruary ______________ . _____ _ 

::\larch _______________ . __ . ____ _ 

~:~l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i 
June. ______ --_-----.--------.: 
July _______ ---------- ______ --) 

-1,170 

32,350 

20,500 

5, 780 

7,690 

-1,010 

2, 720 

11,350 

5,110 

1,460 

1, 100 

1,400 
August _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ :1, 470 1, 280 

September_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, o:10 640 

October _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 2, 030 860 

November ____________________ I 2, 110 1, 050 
Decem her ___ . ________________ 1 __________ I ________ . _ 

2,900 

3,325 

21,211 

10,659 

3,344 

3,086 

2,313 

2, 123 

1,097 

1,303 

1,476 

2,001 

CONNECTICUT RIVER AT HARTFORD, CONN. 

0.95 0. 71 

1. 09 1.13 

6.95 8.01 

3.49 3.89 

1. 10 1. 27 

1. 01 1. 13 

. 761 . 88 

. 70 . 81 

. 36 .40 

. 43 .50 

. 48 . 54 

. 66 .66 

Daily readings of the height of water at Hartford have been recorded 
since Ff'bruary 8, 1896, by Ed,vin Dwight Graves, chief engineer Con­
nectieut Rin'r bridge and highway district, and through his courtesy 
have been furnished to the Vnitecl States ·Geological Survey. 

These heights arP read on what is known as the "Tollhouse gage," 
the zero of which is set at the low-water mark of 1801. a The highest 
water ever known in the river was in May, 1854-29 feet 10 inches; 
the lowest, in 1858-1-t inches below zero. 

"See report Theodore G. Ellil'l, 1!:167 (Ex. Doe. H. R. No. 153, 40th Cong., 2d sess.). 
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This datum was used in the various surveys of the river below Hart­
ford in 1866-67 (see previous referenee): also the sUITey abm'e Hart­
ford in 1871-1878; a also survey of 1897. b It is now being used in a 
further suiTey of the river above Hartford by an engineer commission 
appointed by the Secretary of 'Yar to study the problem of river 
improvements above Hartford. 

During the low-water periods the tidal wave comes up the rin"\r to 
Hartford. Th~ visible effect of this wave is dependent upon the 
height of the water and the direction and course of the wind. 

From figures given in the Report of the Chief of Engineers for 1878, 
pages 3±8-391, and from other data, computations of the discharge of 
Connecticut River at Hartford from 1871 to 1886~ inclusive, were pre­
pared and published in the Fourteenth Annual Report of the United 
States Geological Survey, Part II, pages 140-1±6. 

~1fean daily gage height, in feet, of Connecticnt Ri1•er at Har(ford, Conn., fm· 1908. 

;,~~- I J~=·~~~·l ~Iar. Apr.: May. !;une.l Jnl:J Aug. I Sept.; Oct. I 1\~)v~! ~ee. 
I I 

1 ........................ 1 6.5' S.3 11.9 14.5 5.3 1.91 fl.Ei 3.4 5.2 .I 2.2 2.5: 3.0 
2 ........................ I 6. 1 S, 9 u :3 14.7 4. 9 2 . .') 1), 3 3. 0 4. 4 2,1) '2. 7 3. 1 

! : I ; ! 1; ~ I ;: ; :::: I : ; ~. ~ i:: : : : : 1 : : : i I : : 
6 ........................ 8.5 10.4~11.4 13.a 5.0 2.5 3.3 6.0 2.51 2.01 ''41 1.7 

: I ;, : ; : ~ :: : :; : ; ; · : : , : ~ : : : ~ · E I : : : ~ : 
10........................ 8 .. 5 6. 0 18.0 l;), 0 4. 0 2. 0 . 3. 0 :~ . .') ' 2. 2 .). () 2. 8 8. 4 

11 ....................... 8.6 ti.O 19.1) 14.4 3.9 2.0 2.7 :3.0 •> •> 6.1 2.8 2.8 

12 ................... . 9.2 7.3 21.7 13.1 4. 0 2. 5 2. 5 

13 .................... . 8. 9 8. 7 22. 8 12. 0 3. 7 6. 6 2. 7 

14 ...................... . 8. i 9. 1 22. 4 11. 0 3. 7 8. 0 2. 6 

15 ...................... . 8. 5 8. 8 ~1. 1 10. 4 3. 6 8. 0 2. 5 

lti ...................... . 8.7 S.4 19.6 10.6 3.5 11.6 2.:~ 

17.. .. . .. .. .. .. .. .. .. .. . .. R. 5 : s. 0 18. 2 10. i) 

18 ........................ ' /,/ ' 7 .. 5. 16.8 10.1 

:~.1 11.7 2.4 

19..... ................... 7.0 ·. 10.5! 1:1.8 9,.') 

3.1 

3.3 

3.1 

9.3 2 . .1 

7.0 \ 3. 2 

5. s I 3. 3 

li. 9 3.5 
20 ........................ · :·o I' 10.sl1~.~ 
21. ....................... i ti. 9 10. 4 1•>. 2 

22 ...................... . 

23 ...................... . 

24 .................... . 

25 ...................... . 

2l) .................... .. 

27 ................... . 

28 .................... . 

29 ..................... .. 

30 .................... . 

31 .................... . 

8.31· 
1-i. 7 ' 
8.0 

7.3 

7.2 

9.5 17.1 

9.1 19.3 

8. 7 21.8 
8 •) 23.4 

7. 5 , 23.2 I 

~ o I ~ o .. ,1 -
'· '· ! - • i) 

6. 7 7. 2119. 4 

6.81 ....... 17.3 
7. 2 ...... 15.6 

s.o j"""'"l14.4 

8. 7 
X 'J 2. 9 

16. 4 1 3. 8 7:; I 3. o 
7.1 ' 3. 0 16.8 4. 3 

2. 7 H. o .

1 

5. o 6. 9 

6.5 2.5 11.0 4.5 
5. 9 ' 2.(i 

5. gl' 2. 2 
5. 7 2. '2 

.!), 5 2. 1 

.1. ;1 1 2. 4 

l.S 

9. 2 

8.0 

li. ~) 

4.0 

3.~ 

2. 9 
:1.8 ~

1 
2. 9 

0.8 3. 4 

:u-: 

a Engineer's Report, 1878, pp. 348-391. 
b Engineer':; Report, 18\JS, pp. 97ti-9!-l.'i. 

2. 9 2. 0 5. 2 

2. 5 1. 7 4. 9 

2. (i 1. 6 4. 5 

3. 0 2. 2 4. 0 
3. 0 2. (j . 4. 0 I 

a. o :~. 8 4. 1 

2.9 3.ti :{.7 

:~. 1 I :3. 4 3. 8 

3 .. 5 2. 7 3. H 

3. 0 2. 5 3. 4 

2. 7 2,1) 3. 2 

2.1 2. 2 3. 3 
2. 3 ., •) 3. 0 

2. 5 2. 0 2. 9 

2.8 2. 0 3. 2 

3. 7 1. 9 2. 7 

3. 7 1. n 2. 9 

4.1 2. 0 2. 9 

1), 4 '2.3 2.1) 

5. ;, ;{, 2 

2.8 

3.1 

3. 3 

2. G 

;{, 7 

4. 9 

4. \l 

4. 2 : 

3.ti 

2.81 
2. 9 

3. 4 

2. G I 
2. 5 

2. tl I 

;{, 0 : 

2.8 

3.6 

4.0 

4. 4 

4.3 

4. 2 

4.1 

4. 2 

3.3 

6.6 

9 .. 1 

8.2 

7.5 

6.4 

5.fi 

[), 9 

6.0 

5.2 

4.8 
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l:-IRAEL HI\'Eit (ABOYl•j ~OUTH BI{ANCH) NEAI-t ;JEFFERSON HIGHLANDS, 

X. II. 

This station was established ~eptPmher 2, 1H03, by N. C. Gro,yer. 
1t is lm·ated at a small wooden highway bridge in the town of Ran­
dolph, about halfway hdween the railway stations of .T efferson Hig·h­
lands and Bowman, and ~~ mill's from either place. The drainage 
basin at this point has an area of i-1. 7 square miles. The headwaters 
of the river lie ou the slopes of -Mount Adams and Mo_unt .T efi'erson, 
nt elevations approximating 5, 000 feet. The length of the river 
from its souree to the gaging station is about 5 miles. The elevation 
at the gaging station is about 1,-±00 feet. All slopes ar't> steep; many 
are preeipitous. There is no pondage or artificial storage of water. 
The underlying- roek is gTanitP, L'Xposed in the mountain tops. The 
basin is generally in heavy virgin forest. 

A standard chain gage is attachPcl to the upstream truss of the bridge; 
length of ehain, 15.--!-?. fed. It is referred to bench marks as follows: 
(1) Marked point on east Pnd of <"ross timber of bridge; elevation, 
8.58 feet. (2) Top of bowlder, 150 feet east of hriclge, 30 feet south 
of rin'r; elevation~ ll. HH feet. Elevations are above datum of ga.ge. 
The channel is :-;traig·ht, for 100 feet above and ;)0 feet below the sta­
tion, and is about ~0 feet 'vide. The banks are subject to overflow in 
extreme freshet. Velocities at low "-ater averag·e about 0.50 of a foot 
per second. Low-water measurements are made hy wading about 20 
feet above the bridge. The bed is gravelly and permanent. The gage 
is read once daily by E. A. Crawford, of .Jefferson Highlands. 

The observations at this station during 1903 have been made under 
the direction of K. C. (J-rover, district hydrographer. 

])iRehm·ue llll'lt.~llt'r'ment.~ ~~r Jsmd Rivey (auot'e ,<;,'outh Bmneh) lll'rtr .Te_tfi>rson Jlighlands, 
.1V. H., in 1.908. 

lla!P. Ily(lrographer. h(~Jih't. ! Discharge. 

I - ---
September~ ____ . ____ . ______ II. K. Barrows _____ . ____ .. _._.. 1. 20 9. 4 

-----------

Fed. ' Second-feet. 

Septeml lPr 18 _ . _ . _ .... __ . __ .. __ . _do . _ ~ _. _ . . ___ . - ___ . . . . . . 1. 17 I 8. 1 

OetoherH ___________________ · N.C. (~rover ..... ~~~~~-~--~~15 ~--~ 
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Jfft~n daily gaye hcigld, 'in feet, of l81'11el Ril'fl' ( ubrwe South Btoilch 1, 1lt'CU Jeftei'BIJil 

Highlands, .Y. H., J••i' 7.90,':. 

------- -- ----------

]l;~y, 

I 

:-;,.,,~, tit'(, 1\11\", I ]l<•t•, ]l;~y, 
I 

:-i<•jd. tid. 
I 

~II\', 

I 
]I<'(', 

~-

1.-- .... -.- .. -- .. -------- 1. OS 1. :..!:2 l.OR 1i--- ....... ----. 1.10 l.lS 1.1S 1. so 
•) 1. :..!0 1.1i) 1.:20 1. OS IS ... _ .. _________ l.]S 1. .)l) 1.it.! 1. liO .................... 

3 .... --.-.------- 1.:20 1.1:..! 1. 20 1. :..!0 !: 19 .. ------------- 1.10 1. :..!S 1.:·);-) 1.-10 
-!_ _______________ 1. :..!0 1.10 1. :!0 1. 30 

1: I 
I :!0 .. -------- ----- 1.10 1. :!i) 1' ;,,-, 1. 40 

!) ________________ 1. :..!0 1. ;)S 1. 2:! l.tiO i :!1. 1.10 1. :!0 l.tiU :.!. 20 ----- --------
' 

6 .... ------------ 1. :.!0 1. 20 1. ;)S 1. iO 
I •)•) 1.10 1. 20 1.ti0 2.40 ......... 

j ________________ 
1. :.!0 1. ];) 1. 3:..! 1. iO ~J ..... - --------- 1.1ll 1. :.!0 1.:-12 :.!.i'iO 

8 .. -----.-------- 1.10 1. li) 1. 20 1. 60 24.---------.---- 1.10 1. :lo 1.12 2.ii0 

9 .. -------------- 1.10 1. 20 1. 08 1. -'iO 25 .. - .. -- .. -.-.-. 1.10 
: 

1. :.!5 1.(\2 2.40 

10 .. --.----------- 1.10 1.15 1. 08 1. 30 2ti .. ------- ------ 1. 08 1. 20 1. 40 2.00 

11.-----.--------- 1.10 1. !0 1.10 1. 20 27.--- 1. OR 1.15 1. 30 2.00 

12 .. -------------- 1.10 1.10- 1. 20 1.:.!0 28 .. ------------ 1.15 1.1.') 1. 3.'i 1. 10 

13 •. -------------- 1.10 1. :.!0 1. 20 1. 40 29-- - - - - -- -- - - -- 1.10 1.18 1. 38 1.-10 

14 .. -------------- 1.10 1. :.w 1.18 :2.20 30.--- 1.10 1. 2i1 1. OS 1.-10 

15.----.---------- 1.10 1. 20 1.18 2.20 31. ___________ 
-------1 1. 22 l.:W 

16.--------------. 1.10 1.18 l.lR 2.00 

ISRAEL RIVElt (BELOW ROUTH BRANCH) XEAR ,JEFI<'ERRON HIGHLANDS, N.H. 

This ~tation was established Se~ptember :3, 1H03, by :K. C. GrovPr. 
It is located at a small wooden highway bridge about ~ miles from the 
rail way station at .T efl'erson Highlanclti, in the town of ~T efferson. The 
drainag-e basin at this point is 21.2 square miles. South Braneh of 
Israel River has its mouth a hove this station, and below the station 
previously described. South Branch drains an area of 10.5 square 
miles~ its headwaters are on the slopes of l\Iount .Jefferson and :Mount 
Dartmouth at elevations of 3,000 to 5,000 -feet. The extreme length 
from its source to it:-; mouth is about 5 miles. The elevation at its 
month is about 1,;j50 feet. As all the slopes are· steep. there is little 
or no storag·e of water. The underlying rock is granite, Pxpm-:Nl iu 
the mountain peaks. The basin has been generally~. hard cut,., as thn 
lumhnrmen say, but has not been burned. 

A standard chain gage is attached to the downstream siclr- of the 
truss of the bridge~ length of chain, 12. H9 feet. It is referred to 
bench marks as follows: (1) l\1arked point on center cross timber of 
bridge; elevation, 8.14 feet. (2) Top of bowlder 50 feet north of 
bridge, 15 feet west of high way; elevation, 5. 20 feet. Elevations are 
above datum of gage. The channel is straight for 100 feet above and 
100 feet below the station, and is about 20 feet wide. The bed is 
rough and rocky, hut permanent. The hanks are ::;uhject to overflmv 
in extreme freshets. At extreme low water the mean velocity observed 
was 1.11 feet per second. Depths average at low water about 1 foot. 
Gage is read once daily by E. A. Cra\vford, of .Jefferson HighlandR. 

The observations at this station during 1903 ha,,e heen made under 
the direction of N. C. Grover. district hydrographer. 
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Di.~r·ltw·!lf 11Wl8111'CIIICI/.f.~ rl bmd Hirn· ( beloll' South R_i'Wich )_neur .Te;[t'erwn High/awl.~, 
X. II., i11 1908. 

~ l 
}! 1 I , hage D', 1 

natt>. yc rog-rap =~--. I hei~~-- I l~C 1argl'. 

I ' 

I Fed. 1

1 

,'-'er·oll(/-fcrl. 

Septem her 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H. K. Barrow:;.: ____________ . ____ : 1. 13 17. 9 

Septemher1S ____________________ ,lo _________ -------------- 1.10 [ 14.9 

OctoherH ___________________ ~-C. Gnwer __________ 1.0:) 11.5 

J.1Jean drtily gaye height, in fat, r~( IBrael Ril'e1· ( l1elow South Bmnch) wyu· .T~(f'l'l'son High­
/awls, .X. II., .fo1· 1903. 

Day. Uet. 

1. 00 

1.12 

3 ............ ~- 02 

4.--.- .. - -------- 1.10 1. 00 

5.-.----------- 1. 20 I. 42 

G ............. 1. 10 l.li"i 

7---------- .. -- 1.10 1. OS 

8 .... - ---------- 1. 10 1. 0;) 
\! _______________ 1.10 1. o.i 

lll.- ... ------.---. L10 1. 02 

11.-.---------- ... 1.10 1. 00 

12.--------------. 1.10 I. 00 

13.- ·- -----------. 1.00 1. 10 

14.- .. -------.-- .. I. 00 

Nov. Dee. Oet. N·nv. Dt'e. 
i ---1----11-------j-----1--------

Day. Sept. 

1. 12 1.18 }/ _____ ------- 1. 00 1. 02 1.15 1. 60 

1. 05 1
• lS IS ............... 1.10 1. 55 1. 28 1.40 

1. 05 1.1!-1 1\l .. - .. ------.--- 1.02 1. 25 1. ::!8 1. 40 
1. 0~) 1.18 20 .... ·-- ·- --.--- 1. 02 1. 22 1. ::!X 1. 30 

1.12 1. 18 21.------- .. ----- 1. 00 1.10 1. 2X 2. 50 

1. 30 1. IS 2:2 •••.. ---------- 1. 00 1. 08 1. 58 2. 60 

1. ::!8 1.18 23 ............... 1. 00 1. 08 1. 30 2.80 

1. 20 1.15 1

• 24.------.----- .. 1. 00 1. 20 1. 02 2.10 

1.10 : 1.15 26.-------------- 1. 00 1.10 1. 60 2.10 

1.10 1.12 
: 

2li.- ---- .. ----- ·- . 98 1. 08 1. 92 
I 

2. 70 
I 

1.10 1.12 27.------- . 95 I. 05 1. 58 2 . .'iO 

1.10 1.12 28 .. ------ ·---. 1. 05 1. 01) 1. liS 2.10 

1.10 1. 30 29. ·-·---- -----. 1. 00 1. 05 
i 

I. fiO 1.10 

1. 10 ~- 20 30.------------. 1. 00 1.15 1. Ul I. 60 

1.10 2.:w 31.-----.----.--- ······-- 1.12 I I 1. 60 

1.12 1. 80 ;·-------1 
-----------

PASSUMPSIC IUVER AT ST. JOHNSBURY CENTER, VT. 

This station 'vas established .Tune ~8, 1803, hy H. K. Barrows. It 
is hcate(l at the steel highway bridge near the raihvay station at St . 
• Johnsbury Center. The drainage area at this point is 390 square 
miles. A standard ehain gage is attached to the steel truss of the 
downstream side of the bridge; length of chain, 21.93 feet. It is 
referred to bench marks as follows: (1) On the downstream end of the 
left a hutment; elevation, 19.49 feet. (2) .Marked point on the rail of the 
bridg-e near the gage box; elevation, 24.37 feet. Elevations are above 
datum of gage. The station wa~ discontinued November 30, 1903, as 
it 'vas found that the heig-ht and flow of water at this point were some­
what affected by the clam at St .• Tohnsb1U'J. 

':!'~1c observations at this station during 1903 have hefln made under 
the directioH of ~- C. Grover, district hydrog-rapher. 
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natt·. Hy<ln•g-rapher. 
<3-ag-p 

height. Di~<'harg-t•. 

}hi. 1 Serund:fi'et. 

Jnne 2H _____________________ H. K. Barrow:-: ____ ... ___ .. _____ 2. i'Ji 160 

July Hi. ____________________ ~- C. Hroyer_ _________________ _ 

Angm.;t4 ____________________ H. K. Barrow~----------------- :?.ti-l- 179 
September I i ____________________ do ____ . _______ . _. _______ .. 1 I. :ii HO 

~Veo11 d11ily f/11!f1' heiyht, 111 fr'ef, '!t' Passun1p8i1· Hi,.n· ut ,\'f . .lo/111:-dmrp ( 'ndtT, 1 't., 
(ol' 190.?. 

I 
IJay. .Tmw.,.July. 

L .......... 1 :!.70 3.3212 .. 58 2.12 3.00 

2 ........... I ;),1{) 3. 18 2. f)f) 2. 10 2. 85 

1 I .......... 13. 12 2. 62 1. 40 2. 1:) :!. ti:·, 

lS .......... ~.82 
1 

~.50 1,;)!) ~tlO 3.~:1 

3..... .. .. .. 3. 00 2. 98 :!. 48 :!. t)2 2. 7.') 

4 I ') 9• •) :--;• I •) '8 ') 8:--i >) 'C• 

.~: .... :::::: ;: 8:~ I ;: ~~ I ;: ;o I ;: 6~ ;: ~~ 
G I '> o·• ·• Yo I » s·> ·• Y5 3. 20 7:... ::::: ~: u: I ;: ~0 ;: ~~ I ;: ~.~ 3. 02 

..... 

1 

2. t •. -. :2. so I 2.15 2. 4t\ 3. o.'i 

.... 2.40 2.82 1.110 2.4:1 2.S8 

19 .......... : 2. 90 2. 32 Ul.'"• :U:i I 2.118 
I _ • I 

·)o •• :--:·• 1 3 2'1 1 7'1 
1 ·• Wi •) ;u ;r::·--::· ;:~: ;~:3; 11:9~ ;:~:1! ;:;,o ...... 

2. ti.') 13. 0.5 :!. 111 2. 4212. till ------
28 .......... 2.9.5 2.\J.') ll.SX I 2.HO 2.liX 1

1 .... . 

•) ~ I I 3 ')() 0 h.O } (j' " 30 •> ~-

;~:::: i:::::: 12: ~;) I ;: ~~ I 1: 4~ ;;: 10 ;: ;;~ .. ---

10... 3. 02 2. GO I. 78 . 2.-'>0 2. 80 2t) .. -- ---- .. -~- (),') 3. 20 1. 2ii 2. ~l() 2. 9;) 

11 ........... 3.10 1.92 1.:1212.!-:8: 2 .. :--:2 27 .......... 3. 78 '12.92 1.:)0! ~::~ i ~:~: :.:::::: 

12 ........... 2.Yo
1

2.oo 1.-to 2.3o 2.8o ~-:~-------- -_-.-.-_-_-_:

1

3
3 

.. ~-05. ·-~---7~: 'I ~-·n_.:,_~: 
13 ..... 

1 

...... 

1 

2. 32 1. 90 

1

1. 30 2. 22 2. xo .., _ " _ 2. til' 

1

:2. 90 ..... .. 

14 ........... :2.:~u 
1

1.8-'i 1.35 :2.20 2.tix 3o .... 2.ti5. :1.381 2.85 2.22, 2. 70 2.3.> 1

1 

.... .. 

15..... . .. 2. 4.) 2. 45 1. 10 
1

12.20 2. y,; :31. .......... 3. 98 I 2. 92 1...... 2. 78 .......... .. 

~- .. J :l.O:! 2.85 11.52 2.1i> 2.\10 -------- I I I 

'' 1-'tation <lis(•tmtinned Deeemht•r 1. 

Al\DrOX00!4eC RIVER AT BRETTON WOODS, X. H. 

This station wa~ e~tabli~hed August 28, 1!10:3, by X. C. Grovt>r. It 
is located at the steel higlnvay bridge near ~Tount Pleasant !--louse at 
Bretton 'y oocls. The drainage area at this point i~ 3± square miles. 
The lwaclwaters of the river come from the westerly slopes of :\fount 
J effer~on and .Mount 'Ym;hington and the le:--;ser peaks of the 'Vhite 
l\ilountains lying to the south. The underlying roek is granite, which 
is exposed at points in the rirer bed and on the various mountain 
summits. The slopes and valleys are usually well forested, with a 
preponderance of m~ergreen growth. The area was eut in large part 
for spruce seyeral years ago, but now has a thiek forest cover. There 
is no pondage or artificial storage. The slope of the river is 1-lteep. 

A standard ehai.n gag-e is attaehecl to the floor on the down~tream 
side of the hridge; length of chain, 1S. Sf> feet. It is referred to the 
following-cle~crihed beneh marks: (1) }\;farked point on bridge near 
gage; elevation, 17.36 feet. (2) Northwest corner of east abutment; 
eleyation, 1-!Ati feet. (:3) Top of bowlder lUO feet below bridge, 
between the river and tracks of Boston and Maine Railroad; el<>vation, 
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17.11 feet. Elevations are above datum of gage. ~1easurement~· of 
tlow are made from a footbridge located about :3nn feet downstream 
from the gage. The <·hannel is :-;traight for ~0( l feet ahon' rtnd 200 
ft~Pt hdow this bridge~ and is ahont 35 feet widP. ThP hank:-; arr· high 
and not Huhject to overflow exeept in extreme fre:-;het. Tlw ht>d is 
i-lomewhat rocky~ but permanent. Low-water measurements are made 
by wading about 100 feet ahon>, the station, on account of small 
velocity at the station. 

The observations at this station during 1903 have been madP rmder 
tlw direction of N. C. Grover~ district hydrographer. 

Discharge mm.~11rement.~ ~~f Ammonno.~Hr· Ri1•Pr at B1·etton TVood.~, I'll. H., in J9n.-;. 

1Jatl'. 

I 
H yflrographer. GagL' 

height. Tli~chargt·. 

August: 28. ____________ . ___ ~-I H. K. Barrows. _____________ __ 

October 10 .. ________________ i X. C. <irover ________________ __ 
1. 6i1 1 -15 

1. 6-1 I -10 

September:.? ________________ J H. K. Barrows ________ ------- 1. 50 :n 
September ;) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ .. do _________ . ___ . ______ . _ .. 1. -1s I 2~ 
September 17 ___ . __________ .I. __ . .<lo __ . ________ ... __ . __ . __ .. 1.26 I 15 

I>o _ .. ___ ·- . _ . ___________ ! _____ do . _________ . _____ . _____ .. 1.26 16 

Jfm11 dnily fllt[!e lu·ight, in fed, 4 A11u11mwo.~IU' Ril'ft at Btefton Troorb-:, X. II., in 1908. 

llay. Aug. 

1 ..... 

3 ....... ' ........ , 
4 ............ .. 
f) _______ -------

ti ...... 

fl. ............ .. 

9 .............. . 

10-------,- ...... . 
11 ..... - ........ . 

12- ... -· -i ....... . 
13 ............... I 

14 ............... ! 

~:::::~T:::_::::[ 

I 

Sept. I 

1. 48 

1. 43 
1. 52 I 

1. 48 

1.44 

1. 44 I 

1. 40 

1. 40 I 

1. 40 

1. 32 

1. 32 : 
I ')'l 

1: ~; I 

1. 2.'1 

Oct. 

1. 3S ! 

1. 3.'l 

1. fi2 

1 .. ')2 

1. 41) 

1. 4X 

1. 6.'1 

1. 70 

1. tiii 

1. 60 

1. 5~ ! 

1. .'iO 

1. 45 

1. 45 1 

' I ' I I I ~ov. , De<'. !I Day. ! Aug. I Sept. I Oct. I :-iov. . lJl'('. 

-- 1_1'--·-1----·-·-11_ 
1. 70 I 1. 30 ' 1 L .... J .. .. .. . 1. 21-\ • 1. 451 • 1. 50 ..•..... 

1. 62 I 1. 80 18 ...... -1-- ...... : 1. i)fl : 2. 60 1. 68 I ........ 

1.5)i, 1.3o 
1

119 ....... --------\ 1.4o 1.95 1.6-'i I 1.5o 

l.:iO 
1 

1.3i'> .120 ....... 1 ........ 

1 

l.RS 1.751 1.60 ........ . 

1. 58 1. 35 1.· 21. .... --1--...... 1. 35 1. 60 I Vi5 I 2. 82 
2. 05 1. 35 22....... .. .. .. .. 1. 33 1. tiO 1. i'>O i 2. 62 

1. ;)5 I 1. 3;) i 23 ...... -1--...... 1. 30 I 1. 6S 1.:10 2. 22 

1. "·" 1. 3.') 24 .. __ __ _ __ .... --I 1. 30 1. 78 1. 4~ 1 1. 78 
1 -· 1 3- •15 I 1 30 I 1 t'" I 1 ·- 1. "0 

1: ~;, ' l: 4~ ! ;G: : : : : : : : : : : : : : : I l: 30 ' 1: t;~ 1 : ~~; I 1. ~0 
1. 50 1. 40 27.. .. .. . . 1. 30 1. GO 1. 40 I l.fii) 

1. .'iO 1 85 . 28 1. 40 I 1. 5.') 1. 35 ' 1. 70 

l..'iO 1: !12 II 29: : : : ::: .. .. .. 1. 38 I 1. .')i) 1. 30 I 1. 6.') 

l..'iO I 2.12 i! 30 ....... 11..52 1.3.'i 1.60 1.:~2' l.tiO 
1. 50 ........ ' BL...... 1. 5ii 1. 6ii 1. tiO 

l.fiO [ ........ I 
-- - - - -- -- ---

ZEAI¢ND RIVER AT T'VI~ :MOUNTAIN, N. H. 

This gaging station was established August 29,1903, by N. C. Grover. 
It is loeated about 800 fept ahon• the mouth of the river, which empties 
into the Ammonoosuc at a point mid way between Fabyans and Twin 
Mountain and about 2t miles from either place. The drainag·e hasin 

- at this point has an area of 14- square miles. The headwaters lie on 
the slopes of a spur of the White Mountains at elevations of 2~500 to 
3.000 feet. The length of the river from its head wate~s to its month is 
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about 7 mile~, at whieh point the elenttion i:-; approximately 1,500 feet. 
All slopes ~within the basin are steep. There is no pondage or artificial 
storage of water. The underlying•roek is granite, whieh is exposed 
in the mountain peak~. About ten or twelve year.s ag·o thi:.; basin was 
entirely clf•fort>stcd and hurned 0\'er. At the prp:-;ent tinH'. there is a 
thick stand of tlecidnous growth of poplar and bird cherry, avt>raging 
12 to liJ feet in height, whieh affords a thiek eovering during the sum­
mer month:-~, hut praetically no eoypr during the winter and ~pring. 
\Vithin the ha:'tin we find the usual conditions of this stage. of reforesta­
tion after a thorough lmrning·. 

A standard chain gage il-l attached to tree~ on the bank~ length of 
chain, 1:3.40 feet. It is referred to bench marks a:-; follow:-;: (1) Top of 
large bowlder under the gage; elPTation, 3. 56 feet. (2) Drift bolt driven 
into the maple tree to which the gage is attached; elevation, 11.:32 feet. 
Elevations are aboye datum of gage. The lowest observed mean 
velocity ha:-; been O.±U of a foot per second. Low-water measuren~entt'l 
are made by wading. The heel is rough and roeky, but. pernutnent. 
The hanks are high and only subject to overflow in extreme fre:-;hets. 
The gage is read once a day by \"\7 illiam Cote, of Twin :Mountain. 

The observations at this station during Hl0:3 have heen made under 
the direetion of ~. C. Gron'r~ district hydrographer. 

Di.~clWJ'f!e mfaSlii'I'IJIPJif:{ of Xl'(tlaml Ritl'l' rd Ttcin J[ountoin, S.J[., in 7[103. 

Date. 
I 

Gage '1 

: height. 
1 

l>i~<'harg!'. 
I 

1·/'1/. i -"' 1'1!/111~/i cl. 

August 2\:l _________________ . _ H. K. Barrowf' ____ . _ _ _ _ _ _ _ _ _ _ _ _ 2. 01 
Septem her :~ _____________________ do __________ . _____________ ' 1. 98 

1 

Septem her 18 ________ . ____ .. 1 _____ c ln _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ :! . 22 

Odoher 10. _____ . ___________ ' N.C. <l-rowr ___________ .. ____ . _ 2. 29 
I 

1., 
,} 

11 

2:3 

Jlea11 daily gaye hei[Jld, in feet, r~( Zealand Rira 11t Tll'ill Jf01mtain, X. II., jiH' 1.4fU. 
--------- ---,- -

/ 
-------

I 

II D;ty. 
I 

Ang. Sept. !let. Xov. llee. Day. A.ng. ])(•(•. 

I 

---- -----

-1.- J ; :2.00 I. 90 :2.:20 :2.:20 . 17 0 .... -. -·····-- :2.00 
I 

:2.00 :2.:20 :2.30 

:2 ............... :2.00 
I 

1. 90 2.:20 ~.l.'l 11' .... --. ----·--- :2.20 2 . ..t0 2. :~o :.!.IiO 

3 0. 0 ...... 0.- .. -I :.!.00 1. 90 2. 30 :2.10 19 ....... -------- 2.00 :! . ..to 2.:30 :2 . .10 

..j 0 ...... ···--··· 1. 90 1. 90 :..!. 20 :2.:20 :20.0 ..... -------· :2.00 :2.30 2. :!5 2 . ..to 

.5 ...... :.!.:20 2. 00 I 2.:20 :2.20 :21.--0 .. - ::::::::1 2.00 2.30 :.!.:20 :! . ..to 

ii ..... 2. 00 2. 00 
I 

2.20 :2. :~o •)•) 1. 90 2. 20 :2.:20 

I 

2 . ..j() 

7 ----- :2.00 1. 9;) 2. 20 :.!.30 :2:L ..... -------- 1. 90 2.:20 :2.20 2. 30 

s .. -.- .. 2. 00 1. 95 2.30 ~.:.!h :2..t ....... 
I 

... -.. -·I 1. 90 2.20 2.10 2.30 ...... 

I 

9 ..... 1. 90 2.00 2.30 :2.20 :25 ...... - 1. 90 2.20 2.30 
i 

2.30 

10 1. 90 :2.00 2.:20 2.30 2tL ...... -------- 1. 90 2. 30 2.30 2 . ..j() 

11 ------- ---- 1.90 2.00 2. 20 :2 . ..to 

~~:::::::1:::::::: 
1.90 '2.30 2. 20 2 . ..to 

12 ------- ------- 1. 90 

I 

'2.00 2. 20 :2 . ..t0 2.00 2. 2i"'> '2. :20 2 . ..t0 

13 ....... ···-··· 1. 90 2.00 I 2. 30 2.30 29 ....... ' :2.00 2.00 :2.20 
I 

(<t) 

14. ...... ····-··· 1. 90 

I 

2.00 

I 

2. 30 2. 25 30 .... 2.:20 
1 1. 90 I 2. 20 

~::::::::I::::: ... 1. 90 2. 00 :2.30 2. 20 31.0. 0.- 2. 20 ,

1

•o•oO••• 2. 80 ---·· 
1.90 2. 00 2.20 2. 20 

I 

- -------

a Frozen December 2\l to 31. 
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~WHl'l'l<: lUYE I~ .AT SHARON~ YT. 

This station was established .June 30, HlUB~ hy H. K. Barrows. It 
is located at the steel highway l;ridge near t~he railway station at 
Sharon. The drainage area at this point is 6SO square miles. A 
standard chain gage is attached to the up~tream truss of the bridge~ 
length of ehaiu, 27.58 feet. It is referred to bench marks as fol­
lows: (1) ~iarked point on po:-;t near the gage; elevation, 2~-l. ~6 feet; 
(2) on south side of east abutment~ elevation, 2±.59 feet. Elevations 
are above datum of g·age. This station is located above and within the 
backwater from a crib dam, which is not used for power purposes, 
all "\Yater, except leakage, passing over the crest of the clam. The 
channel is straight for 5( HI feet above and 500 feet below the station. 
It is about 170 feet 'vide at ordinary stages. The current is sluggish 
at low water. :Mmumrements at low stages are made by wading at a 
point about one-half mile above the bridge, where the bed is of gravel 
and the current swift. The gage is read twice daily by .Tohn Fenton, 
of Sharon. 

The ob:-;ernttions at this station during 1903 have been made under 
the direction of K. C. Grover, district hydrographer. 

Discharge 1/U'((.~It/'t'/llellt.~ (~f Tl7tite Rh:el' at Shanm, n., in 1908. 

Date. Hydrographer. Gage 
height. Discharge. 

Feet. Saond-jeet. 
June 30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H. K. Barrows ________________ _ 

August 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .. c lo ______ .. __ .. _____ . ____ . _ 

September 10 _ _ __ _ _ _ _ _ _ _ _ __ __ __ .cl.o ________________________ 1 

.s. 03 i 

-1.87 
-±. 79 I 

J[ean daily ffUf!e height, in feet, of TYhite Rirer at Shmon, n., fol' 1.908. 

-1-10 
395 

270 

nay. Jnne. Jnly.l Ang. ~ Sl:~t. Of•t. Nov.l! Day. f.Tnn-e. :July.! Aug. Rept.l Oct. I Nov. 

1 _ ~-~-~~-'i.OS 4.>i.'i ~.9:! 4.68 4.88 r~~==~=· 4.7.') 4.88
1

4.78 :-~~-- 4.~ 
2:::::.::: __ 1 ______ .'l.2i') 14.78 4.88 -!.liS -!.91 11. 18---------- ------ 4.78 4.88! 4.78 5.08 5.12 

L--------- ------1. :i. 00 I 4. /.') 4. 8:! I 4. liS -l. 91 19 -- .. ------ ----- 4. 7fl 4. 86 4. 78 I 5. 2li 5. 06 
4 ___________ 1 ______ 5.oo 4.78 -1.~'2]-l.tis .ts-l . :20 _________ J ____ 4.s;,, .5.22 4.7o n.1o 4.90 

5 ___________ --·--- 4.88, 4.90 f>.OO 
1 

4.71 4.84 ,I ::n ----------1- 5.02[5.28 4.70 (5.00 4.82 
f) · -190 -1.92 4.\!6: 5.00 .).Ul, :!2 __________ , ______ 5.1215.06 4.68, 4.95 (a) 

7: : : : ::: : : : -- ::: : : I 4: 85 I ' ' I 

8_______ 4.85 ~::~ 4.88 4.85 :::~ ~~ ~: ::::::::::!::::::r ~:~~: :::~. :::~:- ::~! 1:::::: 
!L ______ . 4. so 4. 82 4. Sfl ' 2.') ________ .. I .. __ --~5. Oil 4. 90 4. 6.'> 5. Of> 1-- __ --

~~::::::::::- ------I :: ~~ ~: ~: :: :~ ~~ ::::::::::1:::::: I ~: ~~ ~: ~-~ !: ~~ ~: ~~ ------
~~::::::::::: ::::::I :: ~~ I ~: ~~ ~: :~ ~: ::::::::::I::::::'! :: :~ !: ~~ ~: ~~ i ~: :~ 
14 .. -------- J----.' 4. 70 5.10 4. 85 30 . -- .. -----1 5. 0315.00 4. 84 4. 70 ' 4. 88 

15 ........... -.~------~4.72 1: 4.92 4.78 :11 .......... 
1 

...... 

1 
4.9G 4.91 ..... \4.94 

16 .. -- .. -----'----.. 4. 78 4. 90 4. 85 
I ' _I __ _ 

u Frozen .Novemlwr :22 to December 31. 
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ASHUELOT RIVER AT WIKCHESTER, N. H. 

This :-;tation was established ~Tuly lU, 1H03, by H. K. Barrows. It 
is located at the steel high way bridge in the village of 'Vinchester. 
The drainage area at this point is 385 square miles. A standard chain 
gage is attached to the bottom chord of the upstream truss; length of 
chain. 25.24: feet. It is referred to bench marks as follows: (1) East 
end of left abutment; elevation, 20.79 feet. (2) Top of watering 
trough in the village square; ele,·ation, 25.18 feet. Elevations are 
above datum of gage. The channel is straight for 300 feet above and 
500 feet he low the station, and i:-; about 70 feet wide at ordinary :-;tages, 
broken hy one pier. The current is slug·gish at low :-;tagcs of the 
river; the lowest observed mean velocity having been 0.3\l foot per 
second at gage height ±.02. 

The observations at this station during 1H03 have Lcc11 made under 
the direction of N. C. Grover, district hydrographer. 

Discharge mea.mrements of Ashuelot Rita at TYinchesta, iV. H., ·in 1.908. 

Date. Rydaographer. 

July 10 _____________________ 
1 

H. K. Barrows ________________ _ 

July 15 ... _ ....... _. ___ . __ .. N. C. Grover __________________ _ 

July 30 ............. ___ . __ .. H. K. Barrows ________________ _ 
August 3 ...... _ . ____________ · _____ do __________________ . ____ _ 
September 10 _______________ : _____ do _________________ . _____ _ 

October 7 __ .. _______________ 1 ~-C. Growr _. ________________ _ 

Gage 
height. 

rcEt. 

4.28 

4.00 

4. 12 

4.48 

3.94 

4.02 

Dis<"harge. 

Sr·cond-jrct. 

207 
169 

132 

246 

187 
105 

----

~~Jean da.;ly gage hei:;ld, in feet, r~f A.~lntelut Rine1· at TVincheMa, ~N. rf., jirr 190S. 

Da'-1-""'':_f ''"": I_""' I ""':__ Noy I_ ~·>~ '_,Tnh., Aug. I S<•pt I_''~L i XoY. 

!. ...... ' ........ , 4.60 4.52 4.05 4.:!8 117....... 3.9.') 4.15 3.90 I 4.55 4.55 

2 ....... 1----··--i 4.50 4.55 4.15 4.30 18 ....... 4.05 4.02 4.02 4.68 4..55 
3....... .. .. . . .. 4. 40 4. 40 4. 00 4. 20 19....... 4. 08 4. 00 ·UO .5. 08 5. 48 

:: ::: t:: : !E !~ ::: !~ E:::: ;:: ;~ !E :;: :~; 
7 ....... -------- 4. 52 

4. 4~1 

4.30 

4.:38 4. 42 

4. 32 4.12 

12. 4. 25 4. 20 

4.18 4. 2io\ 

14 .... 4. ].'i 4.35 

15 ....... [ 4.00 4.12 

16 ....... 4.0i'\ 4.15 
I, 

4.32 4.10 4.05 23 ....... 4. 95 
4. 08 4. 05 4.35 24 ..... 00 4. 98 
3. 90 4.48 4.52 I 2.'i ....... 4. 70 
3. 95 4.48 4. 20 

I 
2tl ....... 4.48 

4.02 5. 02 4.15 
j, 

27 ....... 4.40 
3. 9.5 4. 98 4. 0.5 : 28 ....... 4. 25 
4.12 4.82 4.05 29 ....... 4.20 
3. 75 4.85 4.12 30 ....... 4. 20 
3.88 4. 70 4. 05 31. ...... 4. 50 
3. 85 4. 60 4.42 

------------ -- - -

a Frozen November 29 to December :11. 

4.20 

4.28 

4.12 

4.55 

4.98 

4. 70 

4.42 

4 .. so 
4. o8 

4. 18 4 .. ').'} 4. 65 

4. 10 4. 65 4. 40 

3. 62 4. t>R 4. 50 

3. 95 4. 6.') 4. 48 

4.02 4.55 4.40 

4. 05 4. 52 4. 32 

4.12 4. 42 (a) 

4.08 4. 25 

4.18 
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HOUSATONIC DRAIXAGE BASIN. 

Housatonit' Rivei· has its sourt'e in Berkshire County, J\lass. It flows 
southerly across J\Iassachusett~ and the western end of Connecticut, 
entering Long Island Sound. Its course is nearly parallel to the east­
ern boundary of Nmv York State. and it reeein's the drainage from 
Tenmile Rh'er in ~ew York. 

Tenmile Uiver drains an area of diversified topography. including 
broad flats and marshes in the basin of s~wat.np River and extensive 
enlti ntted areas and sparsely timbered hills in the region of the 
Chestnut Range. The drainage area lie::; chiefly in "New York State, 
the stream crossing the line into Connecticut one-half mile above 
the junction with the Housatonic. Stations have been maintained 
in this basin on the Housatonie Rin'r at Gaylordsville, Conn., and on 
Tenmile River near Dover Plains. ~. Y. 

HOUSATONIC IUVER AT <+AYLORDSVILLE, CONN. 

This station was established October 24:, 1900, by E. G. Paul. The 
gage i.-, located at the covered wooden highway bridge at Gaylordsville, 
Conn., 2 miles below the mouth of Tenmile River and 1± miles above 
the_ cable from which discharge measurements are made. The chain 
gage is fastened to the wood work of the inside of the bridge. The 
length of the chain from the end of the weight to the marker is 30.45 
feet. The gage is read twice each day hy G. H. 1\llunroe. On account 
of the poor cross t:;ection of the channel at the bridge, discharge meas­
urement::-; arc made by means of a three-fourths-inch cable and car 1± 
miles below. The cable ba::-; a span of 200 feet. It is supported on 
the right hank hy timbers 25 feet high, and is anchored to a large rock 
buried in the ground. On the left bank the cable is supported by a 
large sycamore tree and fastened to the hase of a large oak. The ini­
tial point for ::-;oundit~g.-, is the zero of the tagged wire at the sycamore 
tree which t:iupports the cable on the left bank. The channel is straight 
for about 500 feet above and below the station. The current at the 
cable never becomes too sluggi:::;h to he accurately mea::-;ured. At high 
water the current is s\vift and roug·h. Both banks are subject to over­
flow only at extreme freshets. Both hanks have a ::-~parse growth of 
trees and brush. The bed of the stream is composed of gravel and 
cobblestones, free from ve.getation, and not subject to change. No 
bench mark has heen established. The center of the gage pulley is 
29.35 feet above gage datum. 

The observations at this statimulnring 1903 haye been made under 
the direction of R. E. Horton, distriet hydrographer. 
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]Ji.s<-11111'!1<' IIII'IINII/'1'1111'111.~ o( J[ollsutonic H.ira 111 U<t!thn·<hl'ille, Con11., in l90U-19fM. 

ll:tt(•. Gagl' I lli~l'harge. height. 

lHOO, Fi·rt. _..,,.,."wljfel. 

August !J E.({. PauL .................... ! 
! August JU ····--·----------- _____ ci<' 

:1.:-m -150 
;), 2.~ 422 

(>dol 1er :!(I. _ . ________ . _____ .. ___ . do :1. 10 :170 
October :!-L .... ___ .. _ .. ___ . _' __ ... <lo ;). (I() :;o3 

HJ01. I 

August :: . . . . . . . . . . . . . . . . . . . .\. E. Place ....... _ .......... _. 
1 

;), ;)0 1149 
~eptelll ber 13 .. __ .... ______ .... _ . _do _ .. __ .. _ . ______________ _ .J-.00 Hl2 

September 2/o\. _____ . _._. __ ._I W. W. Schlecht. .. _ .. __ .. __ . __ _ :-t 77 701 

October 29 ........... _ .... ~ ...... do .J.. (),5 951 
I 

Novemlwrl:) --------------· ..... do 
November 23 _ . ___ . __ .. __ ._ . _ . __ .. rlo . _. _ . _ .. ·_. ___ .... _______ I 

-1.82 1, 864 

-1.11 !J65 
Deceml ler 28 ... ______ .. __ ... I. _. _ . do _ .... _ ... _ . __ .. __ . __ . __ _ :i. lt) :!,520 

HJO:!. . I I 

.Tanuary 11 ----------------- ,V. W'. Sehlecht. .............. . .5. 00 2, 184 
Fe hrnary U-" ..... _ .- . __ .. _ .. _____ < lo ________________________ ' S.30 1, 111 

l\Tardt -1 .................... · ..•.. do ........ _. __ ... _ ...... _. H.90 ];), 601 

l\larl'h ]S ___________________ ..... do-----------------------· 7. {);-) 8,259 
.!\'lay i·L .. _ .. _ .. __ •. __ ... _ ... ,_. __ .do . ___ . __ .... _ ... __ .. _ ... _ t.i.10 4,459 
June 2:1 .. _ ..... __ ... _ ... __ ....... <lo .... _ ..... __ . __ .. _ .. __ .. .J. . .J.G 1, 177 

July 11 ..................... H. K. Barrow:-; ................. , 4.80 1, 159 
July 22 .............. _ ...... _ .... <lo G.G8 5,119 
-~uguf-'t .i ........... _ ... _ ........ do ................ _. _ ... _. .J-.28 ~183 

August 20 _ ..... __ -- ..... --- . ---.do .. -------- ------------ ·1 

~::::~::: :::: ~ ,; : : : : : : : : : : : : : : : : : : : : ::~ : : : : : : : : : : : : : : : : : : : : : : : :' 
8.~5 885 

:L 4.5 548 
:-L /f) tHO 

October :L. _ ...... _ ......... I P. l\1. Churchill ... _ ...... _ .. _._: :'!.::.') 2, 1:):) 
I 

~ovemherl.5 ---------------,,F. H. Tillingha:ot. _____________ _ .J. .• 5() ] '85{) 

~oYl'mber 29 ___ ...... ____ . _____ .do . _. __ . ___ .. _. _. _ .. __ . _. _ 4.40 1,2~:? 

Decem her 20 ......... _ .. _ .. ____ .. do 6.65 5,-165 

1H0:3 . 

. January :!:) . __ . _ ..... . F. H. Tillinghast.._. ___ ._._ .. _ 5.50 2,621 

-:\Jareh31 ------------------ ____ do 6 .. 52 4, 773 
.J nne 6 _______ . __ ... ____ . . . . . ... tlo .... - ....... - ... - - - - . - - -'I 
July 24 ...... _. _ ...... _____ . . _ .. do _ .. _ ... _. ___ .. __ .. _____ _ 

:3. GO 532 

.1). 20 2,062 
SPptPm lwr ] -~ _ . _______ . ____ ., __ .. _do :~. HO 7H5 

a Baek water from il'e. 
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J[ean daily [/ft[Je height, infeet, of Housatonic Rit•er at Gaylol'(ls1•ille, Conn.,ful' 1908. 

--~lay. -~-~Jan. I ;eb.~~:;r.l~ay.IJune.- July.~ Aug. I Sept.: Oc-;. ~~-:~-~ 

1.. .. ~--~--~ - ~40 ~.851-8-~-'> ~~~~~~13.60 6.8.'}' 4.80 ~~~~ 4.00 1·4.75 4.20 

.'}. 35 I "· HO I 'i. '" I t>. o;, -t. 6-'"l ! 3. 50 6. -to 1 4. -t.'l 

1 

5. f>fi 4. oo 
1 

4. 55 -t. 25 
5. s;, F•. 90 1 7. 3o ti. 10 · -t. 50 1 3. 6-'"l .">. 90 

1

-t. 30 5. :~o 4.10 -t. 50 4. -to 

-L.................... G. oo ti. 30 t>. iu ti. o;, 4. 3-'l [' a. G5 5. <>5 4. 35 I .'l.10 -t. oo 1 -t. GO -t. 35 

fl........................ 6. 00 7. 4:i I t). ;,;, ti. 10 4. -t.'i 3. G5 fl. :!5 5. 051-t. if> :3. 75 4. 70 4. 25 

li ...................... I 5.7f> I t:i.65 16.10 i ti.O:i: 4.C.O 3.60 5.30 C..55 4.7-5 3.751-t.liO I 4.25 

I................... 5. 55 6. 70 I G. 0.) ;). 90 I 4. 55 3. 60 5. 45 6. 4f> 4.1.') 3. 90 4. 55 I 4. 30 

x ....... _· ...... _· _· _· _· .· .... _· _· _· ......... _·I.' ~- .· :')_~o_;;_ 6. oo 6. 3-i ! li. 40 . 4. -to ~-- :..3)~ 5.15 5. 80 ! -t. 3fi 4. oo 
1 

-t. 50 4.15 
~). • " f>.i.)l~-~~ 1 :.:!~14-~-'l .. v 5.0.5 .'i.50

1

4.40 8.3514.3;)1
1 

4.3.') 

11(1) ·. ·. ·. ·_ ·. ·. ·. ·. ·. ·_ ·_ ·. ·. ·. ·. ·. ·_ ·. ·. ·. ·. ·. ·. ·.1. -~-- 0900 .'i. 50 : I. 'lO I. LJ 4. 20 4. 1-5 4. 90 .5. 35 4. 15 8. 5.-. 4. 40 4. 60 
-. C. . .'>0 : 7. f>5 6. til) 4. 00 4. 05 4. 7C. 5. 30 4. 50 7. GO -1. 3'i c!. 4fl 

1:! ........................ il. oo ti. 65 7. 5."> j ti. so -1.10 5. -to 4. 70 -t. 95 -t. -to ti. i-''> · -t. g.s 4.10 

1:~........................ -t. sr, 6. 7u , 7. :3.,., li. 30 1 4. 10 6. 7.') 4. 75 "'· 75 "'· 30 n. 3o 

1

4. 15 , 5. :!o 

11....................... 4. 85 li. i];, ! 7. 10 li. 05 ! 4. 00 6. 70 4. G-'l 4. 60 4.10 5. 75 4. 2.5 'I 5. 40 

1.">. .. .. .. .. .. .. .. .. .. .. .. 4. 80 6. 10 I 6. s.'i : t>. of> I -t. 10 6. 95 4. :-.o 4. 50 3. 90 5. 7o , 4. '25 5. ~o 
16....................... 5. 00 i'>. 70 ti. 80 "- 90 "'- 0.1 7.15 . 4. 6:. 4 . • ')() 4. 10 _,,_ 5;) 

1

. 4. 20 4. 85 

1i........ .. .. .. .. .. .. . 4. 90 5. 35 li. :!ii 5. i-'i 4. 00 G. 8.5 I 4. 55 4. 30 4. 10 5. 35 5. :!51 4. 80 

18 ......................... 4. 70 4. 95 ti. 00 I 5. tiO . 3. 70 6. 45 4. 50 4. 15 4. 80 5. 75 5. 90 4. 60 

19 ........................ '. 4. :!0 10. -~~ I ~- =·~ . -~-50 i ~- 70 G. 05 4. 50 4. 15 f>. 10 5. f>.') 6. 00 I 4. 45 

·-~01 ._ · __ · ·. _· _· ·_ ·. ·. ·. _· _· _· · .. · _· _·_· ........ _ .. _ ,1
5
5 .. 9

9
0
0 

10. (,,J 1 a.'" 1 n. 40 , 3. 90 6. 05 4. 40 4.10 4. 65 5. 45 ' 5. 85 5._15 
13.15 'I 5. till · 5.10 I 3. 80 7 .. ')5 4. 80 4. 50 4. 40 5. :!.') 5. 30 8. oo 

2:!....................... 5. 80 10. OS . li. 6;, .). Ofl 3. 90 8. 40 4. 80 4. 50 4. ~5 5.10 15.05 6. 85 

23..................... 5. 4.5 10.10 7. 50 .'). 10 . 3. 80 ' 7. 95 ! 5. 50 4. 45 4. 05 5. ()f) 4. 95 6. 65 

24 ........................ 
1 

5.0'> 6.fif> 8.65 i'>.OO 3.G5 7.7J): 5.25 4.0.5 4.15 1).35. 5.05 6.00 

25 ........................ ! 4.9.5 5,3() 8.1f>, 4.95 3.55 7.15 I 5.00 3.90 4..15 5.15 4.95 5.8.5 

~6 ........................ \ 4.90 4.95 7.85 j -t.iO 3.55 6.70 5.65 4.4.) 4.05 5.00 4.80 5.55 

27 ........................ 4. 90 .'l. 05 7. 50 4. iO 3. 75 6. 35 4. 35 4. iO 13. 8.5 5. 05 4. 45 4. 75 
28........................ 5. oo 7. 35 6. 8o 1 4. io 3. 8o 6. oo 4. 3o -t. 65 4. 1s 4. 85 4. 5-5 4. 6o 

29 ........................ 5. 60 tl.li5 ' 4. i5 4.10 5. 85 4. 30 5. 35 , 4. Ofl 4. 95 4. 35 I 4. 80 

6. 16 4. 70 . 3. 95 I 6. 80 4. 75 6. 10 I. 4. OS !. 4. 80 4. 30 4. 80 

6. 55 ..... ·13. 80 ! .. .. .. 5. 05 6. 05 .. .. .. 4. 70 I 5. 05 

30 ........................ G.1-5 

31. ............. _ ......... G.10 

-----------
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Rating table for Housatonic Rivet at Gaylm·dsville, Conn., from October :?8, 1900, to 
Decembe1' 81, 1908. 

Gage I D' h 
1 

Gage height. Isc argc. height. 

~! Secondjal. Feel. 

2.50 120 4.50 

2. 55 138 4. 55 

2.60 

2.65 

2. 70 

2.75 

2.80 
2.85 

2.90 

2.95 

3.00 

3.05 

3. 10 

3. 15 

3. :!0 

3.25 

3.30 
3.35 

3.40 

3.45 

3.50 

3.55 

3.60 

3. 6.5 

3. 70 

3.75 

3.80 
3.85 

3.90 

3.95 

4.00 

4.06 

4.10 
4. ].5 

4.20 
4. 2.5 

4.30 
4.35 

4.40 

4.45 

157 

17f) 

193 

212 

230 
248 

266 

285 

303 

328 

3.52 

377 

402 

427 
4f)1 

476 

501 

525 

550 
5>;4 

618 

652 

686 
720 

754 

788 
822 

856 

890 

938 

986 

1,034 

1,082 

1,130 
1, 178 
1,226 

1, 274 

1,322 

4.60 

4.6.5 

4.70 

4. 75 

4.80 
4. 8.5 

4.90 

4.95 

5.00 

5.05 

5.10 

5.15 

5.20 

.5. 25 

5.30 
5.35 

5.40 

5. ·!5 

5.50 

5.55 

5.60 

Pi.65 

.s. 70 

.s. 75 

.5. 80 

5.85 
.s. 90 

5.95 

6.00 

6. o.s 

6.10 

6. 15 

6.20 

6.2.5 
6.30 

6.3.5 
6.40 

6.4.5 

-------- --- --- -~--~---~---~ 

Discharge. 
1
; h~f~~t.l Discharge. 11~fi"~t.~ Discharge. 

Second~(eet. ~~-~ Sccond:ft>ef. Feet. Second:fel'l. 

1, 370 6. 50 4, 960 8. 50 10, 150 

1, 438 6. 55 I 5, o82 8. 55 10, 28s 

1, 506 6. 60 I 5, 204 8. 60 10, 426 

1, 574 6. 65 5, 326 1 8. 65 10, .564 

1, 642 6. 70 5, 448 8. 70 10, 702 

1, 710 6. 75 5, 570 8. 75 10, 840 
1, 778 6. 80 5, 692 8. 80 10, 978 

1,846 

1, 914 

1,982 

2,0.50 

2, 133 

2,216 

2,299 

2,382 
2, 46.5 

2,.548 

2,631 

2, 714 

2, 797 

2,880 

2,978 

3,076 

3,174 

a,27~ ' 

3,370 

3,468 
3,566 

3,664 

3, 762 

3,860 

3,970 

4,080 

4, 190 

4,300 

4,410 
4,G20 

4,630 

4, 740 

4,8.50 

6. 8.5 

6.90 

6.95 

7.00 

7.0.5 

7.10 

7. 1.5 

7.20 

7.30 

7.35 

7.40 

7.45 

7.50 

7 .• 55 

7.60 

7.65 

7. 70 

7. 75 
7.80 
7.85 

7.90 

7.95 

8.00 

8.05 

8. 10 

8. 15 

8.20 

8.25 

8.30 
8.35 

8.40 

8.4.5 

.5,814 

5,936 

6,058 

6, 180 

6,310 

6,440 

6,570 

6,700 

6,830 

6,960 

7,090 
7,220 

7,350 

7,480 

7,612 

7, 744 

7,876 
S,008 

8,140 

8,272 
8,404 

8, .536 

8,668 

8,800 

8, 93.5 

9,070 

9, 20.5 

9,340 

9,476 
9,610 
9, 74.5 

9,880 

10,01.5 

8. 85 11,116 

8. 90 11,254 

8.95 11,392 

9. 00 11,530 

9. 05 11,667 

9.10 11,804 

9. 15 11,941 

!:l. 20 12,078 

9. 25 12,215 

9. 30 12,352 
9. 35 12,489 
9. 40 : 12, 626 

9. 45 12, 763 

9. 50 12,900 

9. 55 13,040 

9. 60 13, 180 

9.65 13,320 

9. 70 13,460 
I 9. 75 13, 600 

9.80 
9.85 

9.90 

9.96 

10.00 

10.05 

10.10 

10.20 

10.30 

10.40 

10.60 

13, 740 
13,880 

14,020 

14, 160 

14,300 

14,450 I 

14,600 

14,900 

1.5, 200 

1.5,500 

15,800 

No logarithmic extension or ice eurve. 

IRR 97-04--7 
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J,Jea11 daily discharge, in 81'COI1d~(eet, r~( llonsutonic Ri1•er at Gaylord8ville, Conn., for 
1.900-1903. 

__ Day. I Jan. ' l•'••h. "'"·-1""'· >Jay. 1.1"'"'·1 Jnly~ .InK. Rept. Oct .. , Nov. I Dee. 

~:IJ:: 1:::::.,·:::::::::;::: :: :::: :: :~:- ::r :1 ~:;,I i:ffi 

~ : ::: :::r ::: ::r : : :: :: :::: : : : ::: : ) :: : E I ~-m 
1~:: ::::::::::: :::::: :i: ::::::\:::::::

1

::::::: :::: ... :. ::::::,::::::: : ....... ::::: :!: ::::: ~: ~: :~~ 
~~ : : : : : : : : : : : : : : : : : : : : I : : : : : : : ~ ~ ~ ~ ~ ~ : ~ : : : : : : : : : : : . : : : : : : :: : : : : : : : : : : : : : I: : : : : : : ! : : : : : : ~~~ I' ~: ~~~ 
13 .................... 1....... .. . . . . . . . . . . . . . . . . . ..... !_ ... -- ......... ----.. . . . . . . lH8 1, 082 

14 ....................•...... , ............................ 
1

••••••• • • • • • • • • • • • • • • • • • • • • • 686 I 1, 082 

li861' a 1, 082 
686 (f 1, 082 

618 '(f 1, 082 

5.)0 a1, 178 

G18 n 1, 274 

686 "1, 370 

986 "1, 506 
8~:o a 1, 642 

822 1, 778 

S'2:2 2, 216 
7.'i4 1,178 

352 1, 50() ] '082 

352 2, 880 986 

F,::::: .. :_:::: ~J:~·:t<L +>):::·[::::.[:::: -Elg~ ::~1 
a Estimated; river frozen. 
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.Jfean daily discharge, in second-feet, of Housatonic Rit•er, at Uaylord.sville, Conn., for 
1900-1903-Continued. 

Day. I Jan. 1. Feb. I :Mar. Apr. ~~fay. ~~me. Jnl;.~~ug.l Rept. 1 <let. i XoY.I Dec. 

~~~:~--~~-~:~ 402 1~·---=- 2,54S 14,300 4,,10 618 -: 1,17H 1,17H I WJO - : 

2 ............ ·I X90 451 ii50 2, 548 : 4, 300 3, X60 550 6Sti 1, 2i4 1, 0821n1, 082 986 

3 ............. 
1 

aHSfi: 451 i 618 2,548 i 4,i40 :~.272 7.54 1 550 1,642 1,370 

1 

890 1,082 

4. ............ n1,0821 4.'l1! 618 4,080 4,520 ,2.8SO 822 501 1,506 1,506 7~» 986 

5 .. -- ____ -- __ -~
1

a1, 17SI. 352 1 986 5, 204 3, 860 2, 880 68(1 ·151 1, 50<) 1, 274 686 890 

6.------------ 1, 370 303 822 4, 960 3, 076 2, 382 890 451 1, 274 1, 082 986 S90 

7 _____________ ' 1,3i0 I iiOl I S22 S90: S2'2 1,274 890 

8 ---------- .. - 1' 274 ii50 618 i54 11, 77S 1, 274 8'1') 

9 1 08? 501 I ri50 7.)4 1, 274 890 I' 890 

10:::::::::::::'11:27~ ~861 7,~~0 754 9S6 82'2 890 

11 . -----.----.- 986 I 550 9, 340 ti, iOO 3, 2i2 2, 382 822 890 I 890 ! i54 5~)0 .I 2, 880 

12 ............. ; 1, 642

1

. 451 : 7, 4t~o fi, 448 4, 520 1, 914 890 s22 1, 082 I 7-54 ti18 3, 664 

13. __ .... __ .... SOO 501 3, 860 -!, 960 . 4, 080 1, 778 890 68ti S90 ' 754 1, 7i8 i 3, 272 

14.---------. --I 5.)0 I 6S6 2, 880 4, oso I :~. 860 1, 506 H22 686 890 2, 382 1, 914 3,468 
15 .. ______ .--.. 686 618 3, 076 3, 6fJ4 8, Oi6 2, 382 61SI 61S ' 890 .5, 44S 1, 642 11, 254 
16 ... _______ . . . . 754 501 3, 076 a, 664 

1 

2, 880 1, 642 550 686 986 3, 860 1, 506 9, 340 

1i ----------··· 1,274 501 1,506 I 2,880 j2,548,1,370 61-\6 i <H8! 986 3,468 1,370 8,272 
18 ............. 890 501,1,50ti I 2,548 2,548 1,082 filS 61'16: 1,6.J2 2,548 1,274 7,4SO 

19 .. -----------I 550 40'2 I 1, 77S I 2, 3S2 3, 46S ., 1' 178 6lti 890 11, 370 2, 216 1, OS2 5, 692 
20............. 501 4.51. 1,7i8 2,3ti2 4,300 1,082 tilS 754.1,274 1,914 1,17S 4,0SO 

~ ·. ---- -_ -_ -_ -- --------_--_I 7t'•5
1

4S 501 114,300 G, S30 4, 300 986 618 986 , 1, 082 1, 778 1, 082 3, 076 
:!.:!. 5fi0 10, 70'2 12,352 3, 46S 890 ;)50 1, 642 1, 082 1, 506 1, 082 2, 216 

23.____________ 6S6 501 '17,220. 9,HSO' 3,468 1,178 501 1,77s[ S90 1,3i0 9Sti 1,914 

24 - .. --------.. 5.50 402 . 6, 440 110. H>O -! 3, OiG 1, 642 61S 1, 77S I 754 1, 274 1, OS2 2, 3S2 

'2~-------·--··· 61~ I 45~ · ~~~04]0,97S 5,69: 1,506 filS 5,692 H22 1,17S 1,=~6~ ~,382 
26 ............. 

1 

IIHii 
1 

303 \ a, _04 I S, 404 ;;, 44X 1, 178 ;)50 5, 448 
1 

754 1, liS 1, 1, 8 , -, 050 

27 ············· 754 I 501: 6,700 6,700 ll,ti92 l,OS2 ti50 3,272 i.'H 1,082 1,370 I 2,548 

28 .. -- .. ------- 6R6 I 4-'ll 15, 936 5, 93ti 5, 692 890 fi50 2, 3S2 7fi4 I X90 890 I 2, 216 

29 .. -----------I 550 ------- "· 204 6,180 f>, 936 ROO 550 1, 778 822 890 890 I 4, 520 
30.-------- ... - 5.)0 - .. ---- 4, 300 14,740 5, 692 7-54 501 1, 506 1, 274 1,178 1, 082 12,626 

31 ... -----·····i 501 1------·[_:3-4()8 -_-_----- 5,204 --··=---- 681i -~274 ....... 9S6 ····--· i, i44 

6, 960 2,880 2,382' 

9,610 2, .548 2,880 

8,800 2,382 2,880 

8,2i2 2,382 2, 714 

754 822 

754 754 

i54 822 

68tl 2,050 

aE~timated; river frozen. 



100 STREAM MEASUREMENTS IN 1903, PART I. [No. 97. 

Jfean daily discharge, in second-feet, of Housatonic River at Gaylordsville, Conn., for 
1900-1903-Continued. 

I ~J Feb. Mac. I Ape. I ""Y· i .Tune. I July. 
I 

Oct~~ Nov. Day. Aug. I Sept. Dec. 
~~~-- -- --- ----·-!-.-I 

--~~~ 

1902. 
i I 

I 

1 ............. I 6, 440 tl ...... 31,000 5, 69:! ;, 69:J ', 1, t\4:! 1, 778 1, 778 754 2,880 2,880 9S6 

2 ··--------··· 4, 960 (( _____ 17,000 5,204 4,520 i 1. 274 1, 506 1, 574 584 2,880 2, 54.8 1,03-1 

3------------- 3,664 a ..... 14,020 !1,692 -t,OSO 1,274 1, 274 1,574 .')50 2,465 2,050 1,274 

4-- --· ----.--- 2, 548 a ...... 15,000 3,468 3,664 1,506 1,642 1,322 618 2,299 1,982 1,506 

5 ............ -~ 2, 382 a 8,272 3, 468 3, 076 1, 914 1,370 1,178 652 2, o.'io 1, 846 1, 506 

6 ............. 12,548 .5, 692 2, 880 2, 880 1, 778 1, 370 1, 274 584 2,299 1,710 1,178 

7 -- -- -- -- -- .. 2, 548 4,960 2,880 2,880 1,506 1, 778 1,506 652 2,050 1, 574 1, 226 

8.. • .•... 12, 382 5,692 3,272 2,548 1,506 2,050 1,438 550 1,846 1,506 1,178 

9 -- .. - .. -- ---- 2, 548 5,692 4,080 2, 3.'12 1,274 1,642 1,438 584 1, 642 1,438 525 

10 ------------- 2, 216 a ••••• 7, 480 15,692 1, 914 1,506 1, 370 1, 322 890 1, 438 1,226 584 

11 -- .. -- -- ..... 

1

2, 050 a 6, 700 I .'), 936 2,050 1, 370 1,226 1, 370 890 1,274 1,178 686 
12 .. .. .. .. .. .. . 1, 914 a .. ... 6, 440 5, 692 1, 914 1,370 1,178 2, 299 8'>•) 2,548 1,322 720 

13 ........... --~1, 642 a ..... 8,272 !1,692 1, 914 1, 274 1,082 2,050 788 2,548 1, 274 890 
14 .. .. .. . .. .. . . 1, 17S 1 a ... .. 8,800 5,448 1, 7iS 1, 642 890 1,642 986 2, 216 1, 370 938 
15 ............. I 1, 370 n __ ... 8, 036 4, 300 1, 642 1, .)06 8')') 1, 370 890 2,050 1,370 1,130 

16 ·------ ----·- 1, 370 "·· .ls,oos '· "" I' . 506 
1,178 986 1,226 i 618 1, 778 1, 274 1, 914 

17 ·------------ 1,178 a ..... 8,f)36 3, 46S 1, 506 1. 370 1,082 1,082 686 1, 710 1, 226 8,536 

18 •.. ---------- 1,082 a ..... 7,741 3, 07G 1, 370 1, 27-! f\22 890 720 '·"""I'· 130 
7,090 

19 ··- -- --·-- --- 1, 27! n .... -~li, 960 3,076 1, 274 1, 274 754 704 I 7fl4 1, 438 1,178 5, 448 
20 ............. 1, 082 n ..... 6,180 2, 880 1,178 1, 274 1,574 9B81 7R8 1,130 1,130 4,630 

21 -- -- -- .. -- ... 1, 370 a ..... 5, 204 2,382 1, 50G 1,178 3,860 8561 938 1,178 1,178 5,326 
22 ............. 10,150 a 5, 204 2,382 1, 274 1, 642 .'), 204 93S , 720 1,322 1, 082 10,426 
23 ............. 5,692 a 4,080 2, 21G 1,178 1, 370 3,860 986 618 1, 274 1,082 9, 880 
24 ............. 4,520 a 3, 664 2, 216 986 1,178 3, 272 986 686 1, 322 938 7,612 
25 ............. 3, 468 a __ --. 3,860 2,050 1,082 1,178 2,880 856 652 1,322 1,034 6, 960 

26 ............. 13,076 " 3, 860 1, 914 1, 370 1,178 2,548 856 788 1,274 1,130 .5, 936 

27 -- .. ---- .. -- - 3, 664 a .. --- 3,664 2,050 1,506 1,082 1, 982 856 1,082 1,178 1,506 5, 326 
28 .. . .. .. .. .. .. 3, 272 a __ ... 3,664 2, 216 2,548 1,082 1, 846 856 1, .')06 3,666 I 1, 370 3, 860 

29 ............. 12,r.l8 ....... 5, 448 2, 216 2, 548 986 2,978 8')•) 4,520 .5, 082 I 1, 274 3, 370 

30 . ------------ 1, 914 ------. 1>,448 4, 300 2,050 1 '178 2,797 822 3,860 3, 860 11, 130 3, 664 

31 ------ .. --... 1, 9141 .. -- ~. 5,448 ....... 1,642 2, 714 686 3, 468 ---- --. 3, 076 
======= :::=:::==-_ ==I= 

a Temporary ice obstruction. 
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Mean daily discharge, 1.11 .~ecmi<l-feet, of Housatonic Riuer at Gaylordsville, Conn., for 
1900-1903-Continued. 

~~--------- ~~--;-~----,-----------

I Jan. Feb.[ Mar.[ Apr.[ :May. i June. I July. ~~--~ Sept. I Oct. I Nov. Dec. Day. 

--19-03--:----,--1--l--1---~ 

-
1 ..... . 

• 2-0 0 0 0-

3 ..... . 

4 00 00 00 

5 ooo ooo 

6-0 oooo 

7 00 0000 

8 000000 

9 .. oooo 

10- oOOOO 

11.0 ooo• 

------- 2, 714 3,566 
1

n, n6 

------- 2, 631 3,468 i 8,140 

------- 3,.566 3, ()64 : 6, 960 

------- 3,860 4,520 i 5,448 

------- 3,8()0 7,350! -'i,OR2 

------- 3,370 5, 326 i 4, 080 

------- 2, 978 I 5,448 I 3, 970 

------- 20880 l 30860 4,630 

------- 2,4651 3, 370 7, 612 

....... 

1

2,o5o I 2,sso 7,ti12 

7, G12 

4,740 

3, 970 

4,080 

3, 970 

4,080 

3, 970 

3,6ll4 

4, 740 

6, 700 

G, 570 

5,326 

12 .. 0000 

13 000000 

14.. 0000 

0 0 0 0 0- .I 1, 914 ! 2, 880 

-······1 2,o5o 5,326 

.. 00 ···! 1,846 5,448 
7, G1215, 692 
7, 090 4, 520 

15 ..... . 
0 0 .. ···i 1,846 4,630 

0 0 0 0 0 0 0' 1, 778 4,080 

0 0 ..... 
1 

2,050 3, 272 

-------· 1, 914 2,631 

------- 1,642 1, 982 

------- 1, 082a 16, 100a 

16 .. 00 .. 

17 0 0 00 0 0 

18-0 00 0 0 

19 .. 0000 

20 0 0 0000 

21-0 Oo 0 0 

··----- 3, 664al1ll, 400 
3, 664a 25, 700b 

22 ..... . -·-----
-------23 •····· 

24..000 --------
25 •..... -------

-------
--------

3,468 

2, 797 

2,133 

1, 982 

1, 914 

1, 914 

.0 .... ··: 2,0i">O 

26 •.. 0 00 

27 •. 0 00 

28-0 0 0 0 

29 00 00 0 

30 00 •.. 

31 .. 00 0 

I 3 o~· 00 0 00 .. •i ' 10 

0 0 0 0 0 0.14,190 
••• ooooO 4,080 

14,450 

14,600 

5,082 

2,548 

1, 982 

2,133 

7, 090 

-------
·------
-------

G, 440 : 3, 970 

5,814 3, 970 

5,li92 3,Gt14 

4,410 3,370 

3,8GO 3,076 

3, 762 2,880 

3,370 2, 714 

3,076 2, 21G 

5,326 2,133 

7, 480 2, 210 

10,5()4 2,050 

9, 205 1, 982 

'8,404 1,642 

7,480 1, 642 

5,692 1, 642 

5, 326 1,710 

4,190 1, 642 

5,082 - - - & ~ .... 

1,506 618 5,814 

1, 574 550 4, 740 

10 370 tl52 3,664 

1, 22G G52 2,978 

1, 32'2 652 2, 46.5 

1, 370 618 20 548 

1,438 61S 2, 797 

1, 274 1,082 2,299 

1,130 1, 22tl 2,133 

1,082 1,034 10 914 

.'190 938 1,710 
9)-)6 2,714 . 1, 642 

986 5,570 I 1,710 

8\:10 5,448 1,.574 

98li 6, 058 1, 778 

93S t1,570' 1,.574 

890 5, 814 I 1,438 

GSG 4,850 1,370 

ll86 3, 970 1, 370 
s·)·> 3, 970 ' 1,274 

754 7, 612 I 1, 778 
I I 

822 I 9,880 I 1, 778 

751 S, G68 2,880 

652 8,008 2,4ll5 

584 6,570 2,050 

5S4 i)o 448 3,174 

720 4, G30 1, 226 

754 3,860 1,178 

986 3,566 1,178 

8o56 5,G92 1,710 

754 .. ........ _ .. :l, 133 

1, 778 I 

1,322 

1,178 

1, 22tl 

2,133 

2, 978 

4,1150 

3,46il 

2,880 

2,631 

2, 548 

1, 982 

1, 710 

1,50!1 

1,370 

1, 370 

1,178 

1,034 : 

3,t-)64 890 1, 710 1, 080 

2, 978 890 1, 440 1, 130 

2, 548 986 1, 370 1, 270 

2, 21G 890 1, 510 

1, 710 720 1, 640 

~10 720 1, 510 1, I 

1, 034 822 
1, 0 226 ; 890 

1,' 2i4 I 9, 745 
034 10,288 1, 

1, 0 370 7, 744 

27415,570 
178 4, 520 

986 I 3, 370 
so)') 3, 272 

\186 

1,. 

1, 

2, 978 

\!Sll 2,631 

1, 778 3,370 

1,440 

1,370 

1, 230 

1,270 

1, 230 

1,230 

1,030 

1,130 

1,130 

1,080 

2,400 

1, 230 

1,130 

1,130 

1,180 

1,030 

1, 230 

1,510 

1,320 

1,034 21ll ' 2,. 2, 978 
13,660 

3, 8tl0 

986 

2,380 

2,710 

2,220 

1,850 

1,780 

1, 510 

1, 320 

2,300 

~.8oo 

fi,810 

fl, 330 

:l,860 

3,570 

2, 980 

1, 710 

1, 510 

1,780 

1,780 

2,130 

9Sll 
I 

1,370 

1,370 

1, 322 

938 

822 

10 322 

1, G42 

1, 574 

2,631 

4,080 

3, 970 

574 1, 0 

27°1 1,. 

1, 

1, 

1, 

1, 

... 

130 

938 

034 

034 

\13S 

788 

034 

938 

938 

2, 797 3, 570 

2,465 2,550 

2, 21ll 2,130 

:l, 133 1, 980 

2, 681 2,130 

2, 299 1, 980 

2,050 10 780 

2,133 10 320 

1,84ll 10 440 

1, 9S2 1, 230 

1, 778 1,180 

1, 64:l 

nApproximate; river obstructed by ire January 19 to 21 and February 19 to 24, 1903. 
b Approximate; above upper limit of rating table. 
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Estimated monthly discharge ~~f 1Iatt8alonic Ri1•er at Gaylordsville, ('onn., for 190o-1908. 

[Drainage area, 1,0:!0 :-<quare miles.] 

lli~eharge in second-feet. I Run-off. 
I 

.Month. I Second-feet 
Maximum. Minimum. Mean. per square Depth in 

I 

mile. inches. 

i ---

1900. I 
I .... 

December _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3, 468 822 1, 560 1 1. 529 
0.96 

1. 76 

November ____________________ 

1

, 2,880: 230 816 0.858 

-_-_-__ -_-- ~-~-=--=-c=.-cl----------L_~ __ -_-------,I:======= 
1901. 

January _________________ - ___ _ 

February ___________________ _ 

March ______________________ _ 

ApriL _________________ --. __ -

May _________________________ _ 

June _____ . ___ ... - - - - - - - - - - - - -
July _________________________ _ 

August ______________________ . 

Septeinber ___________________ _ 

October _____________________ _ 

November ________ . __________ _ 

December . ___ . __________ . ___ _ 

I 

(( 

I, 6421 
686 1 

14,3oo I 

12,352 

5,936 

4,300 

890 

5,692 

1,642 
.5, 448 

1, Hl-! 

12,G26 

501 

303 

451 

2,382 I 

2,382 

754 

501 

451 

754 

754 1 

550 1 

,_54 I 

I I 

865 

481 

4,015 

5,880 

3, 974 

1,925 

674 

1,385 

1,084 

1,561 

1,097 

3,653 

.848 

.471 

3.935 

5.762 

3.895 

1. 887 I 
. 661 

1. 357 

1.062 

1. .530 

1. 075 

3.580 

.98 

.49 

4.54 
6.43 

4.50 

2.11 

. 76 
1. 57 
1. ]8 

1. 76 

1. 20 

4. 13 

14,300 
-- 303 ~--2-, 2_1_6_1 

__ -__ -_-__ -_-_-__ - ~~--29-.-65 

:----c-··---c--== =====-I==== i ___ -_-_-__ 

10, 1fl0 1,082 2,838 2. 781 3.21 
a (( a a .. -- - .. --- .. ---- .. -- ................ -..... -----

3,664 7, 7.59 7.604 8.77 
1,914 3,650 3.577 3.99 

986 
i 

2, 176 2. 132 2.46 
986 1,359 1. 332 1. 48 

754 1,940 1. 901 2. 19 

686 1, 211 1. 187 1. 37 
550 991 . 971 1. 08 

1, 130 2,093 2.051 2.36 
938 1,431 1. 402 1. 56 
525 ~3, 497 3.427 3.94 

---
;)25 2,920 2.861 38.62 
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Estimated 111onthly dischurye r~t"IIuu15afunie Ri,·,·r ut (;aylords1·ille, Conn., 1'11·.-Continued. 

Month. 

19m. 
Jan nary .. __________________ _ 

February ______ . ___ . ________ _ 
Mareh. _____________________ _ 

ApriL •• ___ ... ____________ . __ _ 

May •• __ .. __ -.- .. ------------
J nne ______ . ________________ . _ 

July _________________ . __ . ___ _ 

August ........ ___ . - . - - - - . - - - . 
September _____ ._. ____ .. ____ ._ 

Oetoher ___ . _____ .. _______ ... _ 

November ______ .. __ .. _______ _ 

Deeernber __ . __ . _____ . ____ . __ _ 

Di~charge in second-fel·t. Run-off. 

1---------------- ------- ~-----

~Iinimum. : ~Iean. I s;~~~g~~:et I ~epth in 1\Iuximum. 

4, 1!-10 : 
2.5, 700 

11,116 

13,700 

1, 574 I 

~~ 880 I 

11,814! 

4, 85o I 
3 664 

10:288 I 

3, 860 1 

8, 800 ; 

I mile. mcbes. 

~-1~--~-- ..... -
! 

1,082 
1,982 

:~. 076 
1, 642 i 

584 
550 . 

1, 178 : 

788 ! 

720 I 

1, 030 I 
986 

2, 627 ! 

f\,421 

fl, 198 

R,485 
\-177 

:~. 918 

2,205 

2.574 2.96 
6.293 6.54 

6. 074 7.00 
R.4H) 3.82 

. 957 1.11 

3.840 4.28 

2. 161 2.49 

1.903 2. 19 

1. 392 1. 55 
2.821- 8.25 
1. 718 1. 92 
2.200 2. 54 

2.946 

1,942 

1,420 

2,879 

1, 75:1 I 

2, 24.'> I 

Th~' year-=~~=~ 2.5, 1uo ~~--- 5.50- -~-CKl6~----: 39.65 

TENMILE RIVI<m XEAR DOVER PLAINS, NE"W YORK. 

This station was established September 16, 1901~ by R. E. Horton, 
assisted by A. E. Place. It is located at Tabor'b highway bridge, 
about 2 miles upstream from the New York Central Railroad station 
at Dover Plains, N. Y. The standard chain gage, with inclo~ed scale, is 
attached to the lower chord on the upstream side of the bridge in the first 
panel from the right end. The length of the chain from the end of the 
weight to the marker is 1i.1H feet. This gage was instailed .July 23, 
1903~ by F. H. Tillinghast, in place of the original wire gage. During 
190a the gagt:'. was read twice each clay by .J .• J. O'Brien. Discharge 
measurements are mad(' from the upstream side of the hriclg·e to which 
the gage is attached. The initial point for ~ounding-s is the face of 
the rig·ht abutment under the upstr~·mn guard rail. The channel is 
straig-ht for about 300 feet above and lwlow the station and has a width 
of 85 feet between bridge. abutnwnts. The current has a moderate 
and well-distributed velocity. A bout 300 feet above the station there 
is a rift with a fall of about one-half foot. Both bank~ are covered with 
brush, and are subject to overflow only during· extreme freshets. The 
bed of the stream is composed of sand and grav.el. The channel is 
broken by an old bridge pier in the center of the stream. The bench 
mark is a circle cut on the upstrE>am side of the rig·ht abutment near 
the bridge seat. Its elevation is 16.20 feet above the gage datum. 
This station was discontinued November 7, 1903. 

The observations at this station during 1903 ha\·e been made under 
the direction of R. E. Horton, district hydrographer. 
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Discharge measurements of 'l'enmile River near Dover Plains, N. Y., in 1901-1903. 

Date. Hydrographer. I Co~~:~ed. Discharge. 
height. 

1901. ~~ &<ond-f'"· 
September 16 ________ • _ _ _ _ _ _ A. E. Place____________________ _ _ _ _ _ _ _ _ 245 

September28 --------------- W. W. Schlecht_ ______________ _ 

October 15 __________________ ..... do------------------------
October 26. ___________ . _________ .do __________ • ____________ _ 

Novetnber 6. ____________________ .do __________ • ____________ _ 

Noven1ber 11 --------------- _____ do------------------------
November 22 _______________ I _____ do _______________________ _ 

Do _________________________ .do _______________________ _ 

Dece1nber 2. ________________ ; ____ .do _______________________ _ 

December 17 _________________ . ___ do ____________ ..•. _ ... _ ..• 

1902. 
July 21. ___________________ W. W. Schlecht. ______________ _ 

August 4 ___ •••• __ . ________ • _ • _ • _do ______ . __ . _ • _ . _______ . __ . 

August 9 _____ . _____ . _ _ _ _ _ _ _ _ ___ do ____ .. __ . _ ...... ____ .. __ 

Septetnber 2 _____ . ___ .. _ _ _ _ _ _ __ .do _______________ • __ . ____ _ 

October 2 _______ . __ ........ P. l\L Churchill _______________ _ 

November H. _________ .. ___ F. H. Tillinghast. _____________ _ 

Novetnber 28 .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ .do _____ . _. _______________ _ 

December 19_______________ .... do------------------------

1903. 

January 10---------------- F. H. Tillinghast. _____________ _ 

January 22---------------- .... do------------------------
February 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do ______________________ •. 

February 13 _____ • _ _ _ _ _ _ _ _ _ _ ___ .do ___________ . ___________ . 

February27 --------------- .... do------------------------
March 3 • ________________________ do . ___________ . ____ . ____ . _ 

March 30 _______________________ .<lo 

April7 --------------------- ..... do 
April 15 ____________________ : _____ do _______________________ _ 

May 2 ______________________ l _____ do ------------------------

May 1.5 _____________________ ..... do------------------------
May 28 ___ • _______________ •• ____ .do ____ •.• _. __ ••• _. _______ • 
J nne 5 _________________________ .do ________ •• ____ ••• _____ • _ 

Do ______ .• ___________ ••• _ •. _do ___ . _ . _. _. __ .. _____ . _ .• _ 

J nne 10 ....•...... _ .. _ . ___ . . ... _do __ . _ . _ .• __ .. __ . ____ .. _ ••. 

J nne 30 . ___ . ___ .. _ .• _ .... _-I---- -do - ----- ------ . -----------! 

4.36 

7. 19 

5.01 

4.88 

4. 75 

4. 76 

4. 76 

4. 75 

8.41 

7.52 

5.03 

4.62 

4.29 

6. 14 

5.21 

5.14 

8.62 

5. 75 

7.36 

6.30 

5.00 

5.52 

10. 75 

6.86 

6.52 

6.47 

6.80 

5.22 

5.84 

4.20 

4.21 

4. 791 
5.26 

a Floating ice. b River frozen over below bridge. c Ice along banks. 

70 

693 

188 

140 

122 

123 

121 

125 

a 1, 213 

821 

185 

100 

63 

443 

211 

211 

1,330 

315 

b833 

C480 

179 

314 

2,386 

683 

558 

526 

640 

230 

380 

61 

57 

158 

249 
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Mean daily gage height, in feet, of Tenmile Rive/' nea;· Dova Plains, N. )'.,for 1901-1903. 

-----.-----~---c------c------c---~------

Day. I Jan. I Feb. Mar. Apr. May., June. July. Aug. Sept. I Oct. Nov. Dec. 

1901. 1 ~-----~---------

:::: :: : ::::: ::::::: _} -_- ::: :::: :: : i ::.::· :::: :::: - ::: ::: :: 
1 I I 

!··••oooooooooooooooooolooooOoloooooooooooooooooooooooooolooooooOoooooooooooo'oooooo 5.00 4.85 5.50 
0 ..... 00000000000000000 oooooo'ooooooo 0000000 000000 000000 oOoooo• 000000 OOoooo 000000 4.88 4.88 6.05 

6 .... ooooOOoooooooooooo1 ••• oOOiooooooO -··••oo ooOOOo oooooolooooooo ··-··· 000000 oooooo 4.85 4.88 5.40 
I i , 

~::::::::::::::::::::::1::::::1:::::::1::::::: :::::: ::::::1::::::::::::: :::::: :::::: ::~: :::~ ~:~~ 

::: :::::::~~:~::::::::1 :J:::::::j::::::: :: :: ~:::::l::::::l::::: ::::: :::: ~:~I~:~ .!1! 
I I I 6. 42 5. 10 9. 50 

6. 18 1 5. o5 I 8. 15 

5. 88 5. 9o 1 7. 20 
5, 62 4. 88 I 6. 85 

5. 50 4. 88 6. 35 

5. 48 4. 85 5. 95 

4. 80 5. 40 4. 78 5. 75 
4. 70 5. 35 4. 7f) 5. 92 

4. 60 5. 28 4. 75 I 5. 90 

~: :::::::::::::::::::!::::::~:: :::: !!!!!:! ::::::1:::::: ::::::t:::: !!!Hi:_~_ !!~ _!:_~_ :~:~ 
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Jfean daily gage height, in feet, of Tenmile Ril'fl' near Dover Plains, N. }'., etr.-Continued. 

Day. 'I I I I . I I Jan. Feb. Mar. I Apr. May. June. July. 1 Aug. I Rept. Oet. 'Nov.: Dec. 

---- 1902. - -!- ~.----- --~--~--~-

!. ..................... 7.70 5.40 a12.00 6.£14 7.29 4.89 4.79 5.6614.24 6.12 6.121 4.79 

2 ...................... 7.00 6.10 14.10 6.7917.29 4.84 4.59 5.2'2 4.17 6.19 5.84 4.82 

3 ..... -- .............. - 6. 95 6. 95 11. ito 6. 59 6. 84 4. 74 4. 69 4. 99 4.14 5. 77 5. 77 5.14 

4 ...................... 6.10 6.08 8.G9 t1.32 to,54 4.89 4.86 4.96 4.24 5.44 5.67 5.24 

5 ...................... 6.08 5.50 7.29 6.14 6.39 4.79 4.72 4.86 4.17 5.64 5.64 5.07 

6 ...................... 6.15 5.35 6.24 6.24 t>.24 4.69 4.94 4.76 4.14 6.19 5.59 5.12 

7 ........ --............ 6. 10 5. 10 6. 59 6. 46 6. 09 4. fi9 4. 96 4. 99 4. 19 5. 72 5. 44 5. 14 

!::::::::::::::::::::::1 :::~ ::~~ ~:~: ~:~~ ~::~ ~::~ !:~: ~:~: ~:~~ ~:~~ :::~ ;:~~ 
~~::::::::::::::::::::::I ~: ~~ !: ~~ ~~: :: ~: :~ ~: ~~ :: !~ :::: :: ~~ !: ~~ :: ~~ ~: ~~ ~: ~! 
12...................... 5. 55 5. 10 9. 04 6. 94 5. 19 4. 54 4. 44 5. 36 4. 24 6. 44 5.12 5. 14 

13 .................. 5.38 4.80 9.44 6.64 5.19 5.06 4.49 5.29 4.44 6.54 5.17 5.14 

14 ....... --............ 5. 20 6. 75 8. 74 6. 49 1).14 5. 04 4. 24 5.12 4. 57 6 ')') 5.14 5. 27 

15................. 5. 25 fi. 25 s. 04 t>. 44 5. 14 4. 69 4. 22 5. 02 4. 47 5. 97 5. 17 5. 42 

16.................. 4. 92 5. 15 7. 64 t>. 24 fi. 09 4. 84 4. 64 4. 56 4. 37 5. 77 5. 07 G. 49 

17..................... 4. 65 5. 05 x. 49 t>. 22 4. 99 5. 04 4. 52 4. 52 4.:~2 5. 59 4. 99 10.81 

18...................... 5. 05 5. 05 7. 94 6. 02 4. 94 4. 79 4. 22 4. 49 4. 22 5. 49 a4. 96 9. 47 

19...................... 5.10 5. 00 G. 89 5. 92 4. 99 4. 62 4. 36 1 4. 49 4. 37 5. 62 4. 94 8. G2 

20 ...................... 5.05 4.85 tUG 5.79 5.02 4.49 4.99 4.52 4.G2 5.54 4.87 :

1

' 8.04 

21. ..................... 5.05 4.7-'i 6.44 .).69 4.92 4.74 7.32 4.59 -1.67 5.24 4.89 S.08 

22 .. --- ... -- .. ---- ..... 11.95 4. 68 6.49 5. 56 4. 84 4. 94 7. 49 4. 56 4. -17 5.14 4. 92 11.84 

23 ..... -- ............... i 8.10 4. 40 6. 5-I 5.-16 4. 74 4. 72 6. 69 4. 44 4. 49 5. 09 4. 89 10. 99 

24................... 6. 35 4. 50 G. 59 5. 36 -1.64 4. 66 6. 09 4. 42 4. 42 5. 07 4. 87 8. 92 

25 .... --............ 5. 80 4. 65 6. 39 5. 29 4. 64 4.49 6. 02 4. 42 4. 44 4. 99 4. 92 8. 29 

26................... 5.70 5.82 6 .,. 5.29 fi.391 4.44 5.84 4.32 4.42 4.89 ;,_04 7.82 

27................. 7. 80 I 8. 45 6.19 5. 64 5. G4 4. 84 5. 64 4. 26 5. 04 i. 94 [>.27 7. 39 
I 

28 ................. : .... 7.45! 9.72 7.76 5.59 5.89 4.39 5.74 4.19 6.84 7.44: 5.12 t>.97 

29 ...................... 1 6.55 ....... 7.94 5.64 5.52 4.44 5.59 4.16 8.U. 7.44 14.99 6.84 
30 ...................... 6.05 ; ....... 7.64 7.34 5.14 5.04 5.99 4.14 6.32 6.72 4.87 6.89 

31. ..................... 5.50_~----~.:.-241_~ 5.04 ·--~-~ .. 5.59 4.191:..:.:_-_:_:_ 6.34 ...... (i.89 

a Estimated. 
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},fean daily gage height, in feet, of Tenmile Rirer near Dover Plains, J.V. Y., etc.­
Continued. 

Day. Jan. 

1903. 

1 ...................... 6. 8:.! 

2 ...... ------ ------ 6. 94 
3................... 7.5:.! 

4.................. 7.24 

5.... .... .... ..... 6. 74 

6............ G.69 

7 ...................... G. 41 

8 ...................... 6.29 

9 ...................... 6.14 

10 ...................... 5.82 

11. .. - ... -.-- ..... - .... - 5. 64 
12..................... 5. 96 

13 ...................... 5.84 

14 ................ - 5. 74 

15 ..... - .... - .... -... 5. 7:.! 

1G ........ -- .... - .. --... .5. 59 

17 .. - - ...... - ... - - - .. - .5. 57 
18 .... - .......... - .. - ... ! 5. 39 

19 ...................... 1 5.57 

20 .... -- .. -.-.-. . . . . . . . . 5. 34 
21. ..................... 7.04 

2:.! ...................... 7 .. 54 

23 ...................... 6.14 

24 ....... ···-··· ........ i). 77 
25 ...................... 5.74 

26 ...................... 5.71 

27 •... - ................. 5. 49 

28 ...................... 6. 07 

29 ...................... 6.5:.! 

30 ...................... 7.99 

31 ..... --- .... - ... -..... 7.19 

: ! ! I I Feu. j Mar. A1•r. 1 

~lay. June. July.! Aug. i Sept. Oet. Xov. Dec. 

-, ...• -111.09 7.04 "''I-=: 7.00 4.821= U\ 6.38 --

7.211 8. 46 ti. 71 4. 74 4. 26 7. 36 4. 68 , G. 08 4. 55 5. 25 

7.24 7.49 G.49 i 4.79 I 4.16 !1.69 4.5815.8.5 4.48 5.22 

7. 8G 7. 01 6. G9 · 5. 01 4. 1G 6. 29 4. 75 5. 58 4. 55 5.18 

10. 59 6. 81 6. 71 4. 81 4. 16 tl. 02 IJ. 02 5. 5;) 4. 58 5. 30 

7. 94 6. 59 6. 44 4. 74 4. 11 5. 8t! 6. 35 ! 5. 3.5 4. 60 5. :12 

7. 09 G. 49 6. 39 4. 6G 4. 54 5. 74 7. 65 5. 20 4. 52 5. 20 

11.69 7.21 7.11 4.61 5.41 5.52 6.72 5.05 4.65 .......... .. 

G. 54 8. 5ti 8. :16 4. til 5. 31 5. 32 tU!O 5. 05 13. OG .......... .. 

G. 37 8. 2G 7. 96 4. llti 4. 91 5. 1G 5. 88 .5. 02 11. G2 .......... .. 

t1.34 8.06 7.49 -!.til. 4.59 5.12 5.52 5.00 9.45 ........... . 

8. 49 7. 81 7. 01 4. 46 5. Gl 4. 99 5. 50 4. 88 8. 25 ...... _ .. _ .. 

7.54 

7.06 

6. 57 

G. 37 

t1.09 

5. 79 

11.04 

·"~· 9'J 

5. 74 

5. 69 

5. 59 

5.52 

5.36 

''· :19 
5. 47 

10.29 

7.34 G.74 4.36 6.16 

7. 01 G . .')9 4. 24 5. 79 

6. 81 ti. 79 4. 3ti 7. 02 

li. 59 G. 39 4. 3G 7. 86 

G. 41) G. 21 . 4. 41 I 6. 8G 

6. 42 6. 01 4. 2G i 6. 69 

G. 19 :'i. 91 I 4. 16 G. -12 
5. 99 5. G9 . 4. 2G G. 4G 

6. 06 5. 59 : 4. 34 9. 92 

7.56 5.54! 4.31 10.19 

5.-19 5.30 4.85 7.G2 

5.04 5.15 4.80 7.12 

5. Otl 4. 95 4. 72 6. 78 

4. 94 4. 88 4. 80 6. 58 

4. 7tl 5. 18 5. 80 ti. tl5 

4. 82 4. 95 G. 08 7. 05 

I), 02 4. 90 5. 65 1\. 58 

4. 8G 5. 18 5. 30 G. 42 

5. 3tl 5. 18 5. 02 G. 20 

.5. 09 4. 95 4. 90 6. 08 

9. 6ti 5. 46 . 4. 29 

9. 9tl 5. 41 i 4. 31 

8. 9-t 5. 36 ' -t.19 1 

s. 211 5. 21 1 -t. o4 1 

7.711 5.09 I 3.9G i 

7.4-1 4.9G 4.21 

7.04 4.86 4.59 

G. 76 4. 81 4. -16 

8. 92 ti. 4G 4. 80 -1. IS G. 08 

8.74 5.42 4.80 4.72 6.35 

7. 94 5. 08 5. 20 4. 70 6. 02 

7. 46 4. 95 .5. 48 4. 75 5. 85 

6. 92 4. 75 5. 12 4. 65 5. 72 

tl. 54 4. 68 5. 12 5. 00 5. 65 

7.24 4.60 7.30 4.80 5.52 

9.19 5.45 7.08 4.70 5.48 

7.31 4.44 5. 38 6. 78 5. 45 
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Rating table for Tenmile Rive/' neco· Dm•er Pla·ins, N. r., .fmm September 17, 1901, to 
December 31, 1903. 

Gage 
height. Discharge. Gage 

height. Discharge. Gage 
height. Discharge. h~l;f;, I Dl"h""'' I 

------1--------11------- ------1-------1-------1--------1 

Feet. 

3.50 

3.5.5 

3.60 

3. 6.5 
3.70 

3. 75 

3.80 

3.85 

3.90 

3.95 

4.00 

4.05 

4. 10 

4. 15 

4.20 

4.25 

4.30 

4.35 

4.40 

4.45 
4.50 

4.55 

4.60 

4.65 
4.70 

4. 7.5 

4.80 

4. 85 

4.80 

4.85 
5.00 

5.05 

5. 10 
5.15 

5.20 
5. 2.5 

5.30 

5.35 
5.40 

Second-feet. 

10 

13 

16 

19 

22 
25 

28 

31 

34 ! 

37 ! 

:~II 
51 [, 

57 

62 

68 

73 

79 

84 

90 

95 1 

103 

111 
119 

1271 
135 
143 I 

151 
1

. 

159 ! 

167 

175 

186 

196 
207 
217 

228 

238 I 

249 ll 

259 
li 

Feet. 

5.45 

5.50 

5.55 

.5.60 

5.65 

5. 70 

5.75 

5.80 

5.85 

5.80 

5.95 

6.00 

6.0.5 
6. 10 

6. 15 

6.20 

6.25 

6.30 

6.35 

f\.40 

6.4.5 

6 . .50 

6.55 

6.60 
6.65 

6. 70 

6. 7.5 

6.80 

6.8.5 

6.80 

6.95 

7.00 

7.05 
7. 10 

7. 15 

7.20 

7.25 

7.30 

7.35 

Second:feet. ! 

270 i 

280 

293 

306 
319 

332 

:H5 

358 

371 

384 

397 

410 

425 

439 
454 

468 

483 

497 

.512 I 

526 

541 

555 

571 

586 
602 

617 

633 

648 

664 

679 I 

695 

710 

744 

761 

778 

79.5 

812 

829 I 

Feet. 

7.40 

7.45 

7.50 

7.55 
7.60 

7.65 

7. 70 

7. 75 

7.80 

7.85 

7.90 

7.9.5 

8.00 

8.0.5 
8.10 

8. 15 

8.20 

8.2.5 

8.30 

8.3.5 

8.40 

8.4.5 

8 . .50 

8.55 
8.60 

8.65 

8.70 

8.7.5 

8.80 

8.8.5 

8.90 

8.9.5 

9.00 
9.0.5 
9.10 

9. 15 

8.20 

9.25 

9.30 

Second·feet. 

846 

863 

880 

899 
917 

936 

954 

973 

991 

1,010 

1,028 

1,047 

1,06.5 
1,08.5 
1,105 

1,126 

1,146 

1,166 

1, 186 

1, 206 . 
1,226 

1,247 
1, 267 : 

1,289 
1, 311 

1,333 
1, 354 I 

1,376 

1, 398 

1,420 

1,442 

1,464 

1,486 
1,510 

1,533 
1,557 

1,580 

1,604 

1,628 

Feet. 

9.35 

9.40 

9.45 

9. 50 
9 .. 55 

9.60 

9.65 

9. 70 

9.75 

9.80 

9.86 

9.90 

9.9.5 

10.00 
10.05 

10.10 

10. 15 

10.20 

10.25 

10.30 

10.35 

10.40 

10.45 

10.50 
10.55 
10.60 

10.65 

10.70 

10.75 

10.80 

10.85 

10.90 

10.95 
11.00 

11.05 
11. 10 

11. u~ 
11.20 

11.25 

Second-feet. 

1,651 

1,674 

1,698 

1, 722 

1, 747 

1, 772 

1,798 

1, 823 

1,849 

1,874 

1,899 

1,924 

1,950 

1, 975 
2,002 

2,029 

2,056 

2,083 

2,110 

2, 137 

2, 164 

2, 191 

2,218 
2,245 
2, 274 

2,302 

2,331 

2,360 

2,389 

2,417 

2,446 

2, 474 

2,503 
2,532 
2,562 

2,592 

2,623 

2, 654 

2,684 
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Rating table fur Tenmile Riva uear Docer Plains, .;.Y. 1·., jmm September 17, 1901, to 
Decembc1· 31, 1903-Continuecl. 

Gage I DiHcharge. 11 
Gage Discharge. I Gage I D' ··l I 

Gage DiHcbarge. i height. height. 
I 

height. _~:~:ge. 
I 

height. I 

--· --- I 

Feet. 8econdject. Feet. 8ccond:fccl. i Peel. ! Second-feet. I Peel. Second-feet. I 

11.30 2, 714 12. 1.5 3 •)f)H :1 13.00 3,850 I 13.85 , , ... ,_(_ !I 4, 494 1 

11. 85 2, 745 12.20 3 'J9•J 1~ 13.05 3,887 13.90 4,533 
'-''-' i 

t: 

11.40 2, 775 12. 2.5 • 3, 326 
11 

1:3. 10 3,924 13.9.5 4, .572 

11. 4.5 2,806 12.30 3, 360 II 13. 15 3,961 14.00 4,611 

11.50 2,836 12.3.5 3, 394 'I 13.20 3,998 14.05 4,6.52 
11 .. 5.5 2, 868 12. 40 3,427 13.25 4,036 14. 10 4,692 

11.60 2,900 12.45 3,461 13.30 4,073 14. 15 4, 733 
11. 6.5 2,932 12.50 3,4% 13.35 4,110 14.20 4, 778 
11.70 2,964 12.55 3, 531 I 13.40 4,148 14.25 4, 814 

11.75 2,996 12.60 3,566 13.45 4, 185 14.30 4,8.54 

11.80 3,028 12.65 3,602 13.50 4,222 14.35 4,895 

11.85 3, 060 I 12. 70 3,637 13.55 4,261 14.40 4, 93.5 

11.90 3, 092 I 12.75 3, 67:3 1:3.60 4,299 14.45 4,976 

11.95 3, 125 12.80 3, 708 13.n5 
i 

4,339 14.50 5,017 

12.00 3, 157 12.85 3, 744 i 13.70 I 4,378 

12.05 3,191 12.90 ') '""'9 I 1:3. 75 4,417 
, ' '''" I 

12. 10 3, 224 I 12.95 I 3,8151: 13.80 4,455 
I 

For open section. No logarithmic extension. 
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. Meun daily di3charge, in ser·ond:feet, of Tenmile River 11ear Dorel' Plai11s, ;.V. 1·., ful' 
1901-1903. 

Day. Jan. I Feb. I Mar. Apr. l\Iay June. I July. Aug. Sept. Oct. Nov. Dee. 

1. .. ~~~-............. l=l===~~-]===~---:-= 
" I ! I I I I 143 159 122 

~::::::::::::1:::::::::::::::::::::: ::::::::::::::::::::::::::::::J::::::::::::::: ~~:! ~:~ ~:~ 
:::::::::::::: :::::::I::::::: l::::::: :::::::::::::::I::::::::::::::: I::::::: ::::::: ~~~ I ~~: :~: 

I I I I I 135 151 180 

119 143 143 

119 140 138 

119 135 512 

119 125 623 

119 172 512 

108 384 445 

491 280 549 

654 I 234 2, 635 

532 196 1, 722 

462 1i'6 1,126 

379 3i'! 778 
311 1[16 664 

280 156 5U 

276 151 397 

259 140 345 

~4 ••••••••••• .. 1······-:---··-· ··---·l·----.. 1 ....... ' - ·1-- J --- :~ : :: : 
2-'i ............................................................... .1....... 108 217 217 397 

~:iiiiiiiiiiiii :::~::!!!!!!! !!!!it ; i i :::::liii!j::~~:;J~ii~l--;~_ i~ iJ~~ ::§ 
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. Mean daily discharge, in second-j.'ef, of Tenmile Rirer near Dm•e1· Plains, N. 1~, etc.­
Continued. 

Day. .Tan. 
' ' 

Fe h . 
I 

l\Iar. I 

--------- -- ---1 
1902. I 

!- : ! 

4 ..... ·····- --

5 .. - ·······- __ i 

6 .. ·····- ---·_I 
7. -------·· ---
8 .. ------ -· ---

9 .. ·---·- -----

10 .. -----------
11.-.------ ... -
12 ............. 1 

13 .... --------. 

14-------------1 
~::::::::::::J 

I 

17 .. ·····--·-·-' 
18 .. ------ ..... 

19 ... ·-········ 

20 .. ·····- -· .. . 
21..-- ........ -

9i"l4 

710 
69.') 

439 

433 

4-'i4 

439 

358 

319 

293 

306 

293 

255 

217 

228 

162 

119 

186 

196 

186 

186 

u2.'i9 

439 
"3.1.57 1 

4, 692 ! 

li9:l B, 002 

433 1, 350 

280 

249 

196 

196 

ii09 

-ISO 

.'>83 
1)83 

167 1, 599 

l.'i912, 497 
196 1, 717 

196 1, 501) 

143 1, G93 

633 1, 372 

228 1, 081 

207 932 ; 
186 1, 263 . 

186 1, 043 

175 676 

151 1)44 

135 .5!38 

22 ......... ---- 3,12.5 125 .5ii2 
23 ............. 1,10.'). 84 1168 

24.------------ 512 

25 .. ----------- 3.58 
26 ............. 1 332 

9.5 

119 

363 

.583 

480 

27 ............. 991 1,247 465 

28 .... - .. --- .. - 863 1, 833 \177 

29............. 571 

!30............. 9:32 

31. ...... - ..... 

Aw-_ ~l»Y-
1 
Jmw.: July_ I A~g- _ Sept. I Oct. No':_ _n_e_c_. • 

445 141 692 sog 157 ; 141 I 3')" 67 445 

1J45 809 149 

583 

503 
4i11 

480 

5-14 

630 

7i18 
1,0-13 

860 

692 

599 
.)i)2 

.538 

480 

416 

!389 
!)fi.'i 

!329 

296 

272 

251 

236 

2!36 

316 

!30!3 
3H1 

826 

661 

li68 

523 : 

480 

-136 

381 
329 

296 

236 I 

215 

215 

205 

I 

132 

l.'i7 

141 

12ii 

109 
146 

l.'i7 

146 

117 

101 i 

188 : 

184 ! 

109 

125 

153 

1BO 

165 

169 

121 

133 

105 

101 

89 

9-1 

67 

221 

173 

169 

153 

137 

173 

163 

141 

137 

416 

251 

236 

200 

59 

56 

67 

59 

56 

61 

6-1 

72 
96 

72 

67 

89 

106 

46.5 

350 

268 I 

316 i 

465 ! 

337 I 

253 

226 

211 

2-17 

538 i 

568 

474 

368 146 

3.')0 205 

324 226 

316 : 190 
303 ' 200 
268 i 205 

263 215 

2-17 274 

232 263 

211 215 

200 205 

211 205 
20.') 232 

205 • 125 : 64 179 92 402 211 263 

194 149 117 105 81 350 190 552 

173 18-1 : 98 98 64 303 173 2, 423 

1G2 141 641 94 I 64 278 169 1, 708 
173 114 ~s 94 81 311 163 1, 319 

179 94 1;~ I 9811 114 29G 1.54 1, 081 

~:~ ~:: ~~: I ~: 1~~ ~~: ~:~ ~: ~:~ 
133 130 614 I 89 94 194 157 2, 526 

~~~ 1~~ ~~: I :: I :: ~~~ ~~ ~: ~:~ 
257 89 368 75 i 86 157 184 I 998 
316 149 316 1 69 184 165 2321 843 

381 1-\3 342 i 61 661 860 200 701 

285 I 1-\9 I 303 i il811, 122 860 i 1 i3 ' 661 
205 1841 407 . 85 503 623 I 1M ! 676 

_IS! ~ sosl_61 ,-_-_----_-_ -~~~-------: 67~ 
a Stream partly frozen; discharge approximate and probably too high. 
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.J-[ean daily discharge, in second-feet, of Tenmile River 11ear Dover Plams, N. r., etc.­
Continued. 

i I June. i 
I 

I Day. Jan. Feb. Mar. Apr. 
I 

May. July. Aug. Sept. Oct. Nov. Dec. 
I 

----- -~---- ---------
I 

1903. 
I I 

1. ...... ····-- 654 599 2, 586 724 141 72 1,051 146 532 119 

I 

2-55 

" 692 798 1, 251 620 133 69 832 124 432 103 228 
i ....... 

................ :------· 
3 ............. 887 792, 877 5.52 141 58 614 108 371 93 221 ! ....... 

4 ........ ··--- 792 1,014 713 614 177 .58 494 135 301 103 213 -------
5 ........ ···-- 630 2, 296 651 620 145 58 416 416 293 I 108 238 

6 ............. 614 1, 043 [)83 538 I 133 52 374 512 249 
I 

111 242 1 ....... I 
7 ............. 529 741 5.'i2 523 I 121 102 342 936 217 911 217 

8 ..... -··· ·-·· 494 tll4 781 1 
747 113 261 285 623 186 I 119 (b) 

i ....... 

i ....... 
9 ............. 451 .568 1,293. 1,293 113 240 242 468 186 3,894 I . ...... i ....... 

10 ........ ···-· 363 51!'1 1,170 1,0.')1 121 161 209 379 179 2, 912 ------- ........ 
11 ............. 316 509 

i 
1,089 877 113 109 200 286 175 1,698 .. ...... ........ 

12 ...........•. a400 1,263 995 

I 

713 91 309 173 280 156 1,166 ........ ......... 

13 .. ---· ... ··-· a368 895 826 630 80 457 278 238 151 924 ....... ........ 
14 ......... -··· a342 730 713 

! 

583 67 355 184 207 143 751 ........ ........ 
1.5 ...••••..•••• a337 .577 I 651 

~ 
645 i\0 717 188 167 130 642 ....... .......... 

16. ····-· .. ---- <~303 filS 583 
I 

fi23 80 1, 014 165 1-56 143 .580 ....... ........ 
17 •........ -··· a298 436 544 471 85 ,~I 137 218 358 60') ......... 

~I' ...... 
18 •............ a256 355 582 I 413 li\J 614 146 167 432 727 -- ....... - ......... 

19 .. ···-· .. -··· a29!'l ·1')') 465 3R7 .'iii 532 179 159 319 .580 .......... -------
20 ..... ···-···· a247 4u.s 407 329 119 544 153 213 238 .532 ------- ........ 
21. ............ 724 342 42R 303 7S 1, 934 ' 251 213 179 468 ·------ ......... 

22. ··-·· ····--· 896 329 908 290 74 2, 07R 194 167 159 433 ........ ·····--
23 ............. 451 303 1,803 i 272 7~ 1, 451 544 143 

i 

140 433 ------- .......... 

24 ............. 350 284 1, 355 261 74 1, 372 263 143 130 512 ........ . ........ 

25. ····-··-··-· 342 251 1, 460 251 61 1,043 19'2 217 127 416 ··-···· ·-····· 
26 .........•... 335 2.57 1,170 : 219 4.'i 866 167 276 13.5 371 ........ . ........ 
27 ............. 278 274 

! 

977 194 38 68.5 13.5 200 119 387 ........ ....... 
28 ..... ··-·-· .. 431 2,132 R60 I 169 63 56R 124 200 175 319 . ...... ....... 
29.- ..... -----. fi61 ::::1 724 153 110 792 Ill 812 143 285 T---30.--.-.--- .... 1,062 63t) 145 91 1,575 270 737 127 276 ................. 
31. ............ 775 ---···· 8lfi 

1 .. 

89 -······ 2.55 642 ------- 270 . ................ 

a Frozen above gage; discharge approximate. bEnd of record. 
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Estimated monthly discharge of Tenmile Rica near Dol"er Plains, J..V. r, for 1901-190J. 

[Drainage area, 195 square miles.] 

Discharge in second-feet. 

.Month. 
Maximum. ~Iinimmn. :!\lean. 

1901. 
October ______ .. ___ .•.• ______ _ 108 232 

I 
Run-off. 

-~~ 

Second-feet I Depth in 
pe~~1~.are I inches. 

1. 190 1.37 

November.___________________ 384 125 179 1 0 918 1. 03 

December _______________ . ____ = 3, 360 ~~~~1=19= ===75=1=!====3=.=85=2=! 4. H 

1902. 
Jan nary ____ ...... __ .. _______ _ 3, 125 

1,838 

4,692 

1,043 

119 516 

335 

2. 647 1 8. o6 
February_._. ________ ... _____ _ 84 

465 

236 

117 

1. ns 1 1. 79 
March ________ . ____________ . __ 1,227 

502 

308 

135 

242 

143 

151 

363 

6. 294 1 7. 26 
April. __ •.•..•. __ ..•. _______ . _ 

May ____ .. -------------------
J nne ____ . ___ .• _ .... ------ ----
J nly __________ . ____ . ________ _ 

A ugnst ______ . _ ... ____ . _____ . _ 

September ................... . 

809 

188 

876 

416 

83 

64 

58 

2. 5751 
1. 580 

0 692 

1.241 

0 738 

0 774 

2.88 

1. 82 

. 77 

1.43 

. 84 

. 86 
October _ ....... _____________ _ 

1,122 

860 

56 

157 1. 862 2. 14 
I November ___________________ _ 445 154 225 1. 1.54 1. 28 

December . ___ .. ____ . __ ...... _ 3, 054 141 I 778 3. 991 4. 60 

I ' I The year _________ _ 
- -4, 692 i . . 561 410 1 2. 105 __ =-~· !~ 

1908. =----' '-==1=---=.=-----=-
1

------==,=c-===r---
January ___________ . ____ . _ _ _ _ _ 1, 062 247 499 2. 5591 2. 95 

February _____ ... __ . __ .. _. ___ . 2, 296 2.51 688 3. 529 8. 67 

March ... --------------------- 2,586 407 935 4.796 
ApriL ... _ ... __ ._. ___ . ____ ... _ 1, 293 145 .504 2. 585 
May _____ . ________ . _ _ _ _ _ _ _ _ _ _ 177 38 94 . 482 

June .... --------------------- 2,078 52 627 3.216 

July------------------------- 1,0.51 111 296 1.518 
August _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 936 108 312 1. 600 

September ____________________ 532 119 221 1.133 

October _ ...... _. _ ... _. ___ . _.. 3, 894 93 645 3. 308 

IRR 97-04--8 

.5. 53 

2.89 

. 55 

3.59 

1. 74 

1. 84 

1. 26 

3.82 
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J\IIANFS RIYEH DRAINAGE BASIN. 

The drainage basin of ]\Hanus Hiver i:-; very narro·w in the lower 2 
miles of the ·stream, gradually widening toward the headwaters. The 
stream rises in New York near the Connecticut line, flows northerly 
to Bedford, where it turns abruptly to the south, crosses the line into 
Connecticut, and continues :-;onthea:-~terly until tide water is reached. 
The area above Bedford, N. Y., is hilly and irregular, the peaks rising 
200 to 300 feet above the stream. A number of small tributaries con­
verge near the head of a marshy flat, at the foot of which the gaging 
station is located. 

The stream below Bedford flows in a narrow, deep valley and receives 
few tributaries. There are no lakes in the area, the only surface stor­
age being in four small nmrsh tracts. The region is eleared meadow 
and farm land underlain by gneissic rock. 

The drainage basin is shown on the Stamford sheet of the United 
States Geologic·al Survey topogTaphie map, from which the drainage 
areas given below have been determined. 

The deep-cut valley, underlain by rock, and the comparative infre­
quency of tributaries favor the percolation of rainfall into the ground 
and the regulation of the ilO\v hy natural agencies. Considerable fall 
in the stream has been developed for purposes of power~ beginning 
with a tide mill, nmv abandoned, at Mianus. 

Druiuoue 11rm.~ r~f Jfianux Rit•e1·. 
Sq. miles. 

Above Be<lforcl, K. Y., gaging station. ______ . ________________ ..... __ ... _____ 10. 7 
Above Buresch's mill, K. Y ________________ . ___ . _. __ . _. ___ . _ ..... _. ________ 11.2 
Above undeveloped water-power :-:ite, Stanwich, Conn ___ . ____ . __ .. __ . ___ . ___ 18. 7 
Above River Bank mills, Conn. ___________ . ____ ._ ...... _ ... ____ . _______ .. __ 26 . .5 
Above Sedgewieks, Conn., gaging station __ .. ________ . ____ .. ____ . ___ ... _ .... 28. 8 
Ahoye Mianus l\lanufaeturing Company'~: dam, Conn ____ .. _____ .. ____ .. __ . __ 29.4 
Above Jessup Brothers' (lam, Conn_. ____ ... __ .. ___ . ___ ._. ______ .... ___ .. __ . 29. 6 
Ahove Palmer Brothers' dam, Conn . _______ . _. _. __ . __ ... _. ___ . ___ . ___ .. _. __ 29. 9 
Above mouth at :Mianus, Conn_._. ____ . __ . ____ ._._ .. _. __ .. _________ . . _____ 30. 3 

Stations were established hy the Greenwich \Vater Company in 
t.Tanuary, 1903, near Stamford, Conn., and at Bedford, N. Y. These 
stations have been maintained during 1H03 in cooperation with the 
Greenwich Water Company. 

J\IIANU S RIVER XEAR STAMFORD, CONN. 

The lower of the two gaging stations in the ~Iianus River drainage 
basin is located at Sedgewieks near Stamford, Conn., 2t miles above 
the 1nouth of the river. It was established in .January, 1903, by the 
engineers of the Greenwich "\Yater Company. A vertical gage 'vas 
fastened to the first bridge below Sedgmvieks. Gage readings have 
been made twice each day. 

The observations at this :-~tation during 1903 have been made under 
the direction of R. E. Horton, db;trict hydrographer. 
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Di:scharge mea8llremenf8 of Jlianu.s Riter near Stamford, Conn., in 190:3. 

Date. Hydmgmphee. I h~t:!J:'t.l Di,ha<ge. 

: - - 1 ~~:--;;--! Sccond:frcl. 
January/ ___________________ L. H. Ireland __________________ [ 1.87 12.5.9 

JanuarylO _________________ +----clo ------ ·----------------- 1.80 87.6 

Jan~~ly:::::: ::::::::::: y:: :~~ ::::::::::::::::::::::::! 
April 27 ____________ .. ______ , E. P. Roundey ......... -- ... -- -1 

Do _______ . _ • __ . _ _ _ _ _ _ _ _ ____ do _ .. _____ ... _ ...... __ . __ _ 

1. 93 108.9 
2.58 (/ 100.4 
2.46 (( 102.5 
1. 25 44.0 
1. 25 43.9 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ___ do ........ - ....... - . - .... . 1. 25 0 37.6 
J\fay 14____________________ _ ___ do----------------------- . 58 13.0 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ .do _- .. _ ........... -•..... . 58 14.1 
Do __ • ___ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do _ ... _ .. _- .......... _ .. __ . 58 b 13.5 

July 29 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ____ . _______ .. __ . ___ . __ 4') 7.0 
.T uly 30 _________________________ .do ____________________ • __ . 50 b 8. 5 
September 1.5 _ ........... _ .... - .. do .. -- .. -.---------------.

1 

. 66 b 16.5 

a Anchor ice obstructing channel. b First bridge below Sedge wick< . 

. Mean daily di8charge, in 8ecund-feet, C(f Jfianu8 Ril'er near 8tam.for'd, Conn., fur 1903. 

__ r_ht_r_. __ il~ai~- F~h. 1

1 Mar.l~'1 ).fay. J_:_~l·~~~ Jul)~ ~-~~--~ ~e~ ~t:___l ~oY. ~~ 
L ............ 73.5 73.fi 1 (a) I 99.0 34.7 I il.2 (rr) ' 10.0 .56.R 43.5 ·11.31 36.8 

:2............. 65.51 6.5.5 (a) 77.51 34.7 1 3.:! 
1 

81.5 8.5 18.3 39.0 I 39.0 I :21.6 

3 ............. (tt) 6\J .. j (11) 7:3.3 31.0 3.:! I 5ti.il 7.0 41.3 34.7: :_)9,0 I 23.5 

4 ............. (tt) I (a) 106.0 lOG.O 32.8 3.2 i 51.1 11.5 36.8 31.0 I 39.0 23.5 

5. .. .. .. .. . .. (a) ' (a) \!2. 0 109.5 31.0 3.:! I 43.51 (a) 32.8 2\l. 3 43.5 :?5. 5 

6 ............. 113.0 110li. 0 illi. 7 , 77.5 ~=- 3

51

1 :.!. :! 41.3 113.0 34.7 27.5 45.9 43.5 

7 ............. 92.0 71.0 77.5 j 73 . .5 -'·' 2.8 36.8 (a) 31.0 31.0 39.0 34.7 

8 ............. 81.5 120.0 (a) (a) , 28.fi 25.5 31.0 73.5 29.3 (a) 34.7 32.8 

9............ 59.,') (a) (tl), I' (a) I :!1. 6 il6. 7 29.3 41.3 23.5 (a) 34.7 2.'). 5 

10............. R1..5 73.5 (a) (a) 1\J. 7 3L 7 27.5 i 36.8 23.5 (a) 34.7 I .59. 5 

11............. (a) 9\J.O (aJ 113.0 I 18.1! 13.0 23.5 I, 31.0 25.5 (a) 32.8 I (a) 

12 ............. (a) (a) ~- (a) 89.0 1 16.5 81.5 23.5 31.0 21.6 (a) 31.0 36.8 

13 ............. (a) (a) (rt) 77.fl 16.5 92.0 23.0116.5 II 19.7 (a) 31.0 I 92.0 

14... .. .. .. (n) 120.0 (a) 86. 7 lti .. 5 43.;, 27.5 , 16 .. ') 19.7 (a) 31.0 99.0 

(a) 'I 77.51 99.0 (a) 16.5 92.0 19. 7 21.61 2.5.;, 99.0 :n. 0 73.5 
.)t). 8 99.0 

1 

92.0 (a) 116 .. 5

1 

F-11. 5 18. 1 13.0 31.0 86.7 31.0 ().5. 5 

61.0 7:3. 5 81.5 113.0 14.8 48.3 16.5 ) ll1. 5 . (n) 99. 0 69 .. 5 9:!. 0 

~: __ : ;~,: r.:o ~·~ ~; ~ :~.~1 :: ~ I ~· ~ :::I ~·~ • ~~': ,E': :: : I ;:~ o 
21.......... (U) I ('l\ 65.5 .'i7.1l 18.1 i (a) 1t>.51 39.0 54.0 73.5 34.71

1 

(a) 

1a) . 62.1) 86.7 54.0 i 8.5 · (a) 14.8 I 18.1 I 48.3 I li5 .. 5 31.0 (tr) 

23............ (rt) 11:.!0.0 I (a) 54.0 7.0 (a) 13.0 19.7 43.51 .'i9..'i 34.7 
1 

\!2.0 

24........ 73. fi 
1 

.56. 8 , (a) 52.6 7. 0 (a) 14.8 18.1 j B~). 0 09.5 3G. 8 i G9 .. 'i 

25.......... 6;,_;, 59 . .5 (a) 48.3 7.0 (a) 14.8 19.7 
1 

34.7 5ti.8 :n.o I 69.5 

26............. 62. I) .59. 5 1 (a) 48.3 li.l (a) 14.8 41.3 32.8 54.0 31.0 t>2. ii 

27............. 59.5 59 .. ') i 113.0 41.2 5.1 81.5

1

13.0 32.8 39.0 4~.3 31.0 I .51.1 

28 ............. ii.06. 0 I (a) , 99.0 -ta. 5 ~-1 I 62 .. ) 10.0 41.3 (a) .J,-;, 3 31.0 106.0 
29............. (a) .. • .. .. 86.7 39.0 ,J,1 (a) 

1 
7. 0 (a) I Rt). 7 43.5 43.5 I (a) 

30 ............. (rt) 1 ....... 81.5 39.0 I .'1.1 i (a) . 21.6 (a) I iil.1 43.5 41.5 (a) 

31. ............ 120.0) ....... 

1 

(a) ....... 1 .5.1' ....... 113.0 ~:__:_:---- 43.5 ·__:_:_·_::_: _l_a)~ 
)fean ... -76~-2-182.-t ~0- -7i.9Tlii!7{42.!:;·25,5 30.6 

1 

40.81 57.5 3F-1.7 1 58.4 

15 ....... . 

16 ......... . 

a Above rating table. 
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1\HANUS RIVER AT BEDFORD, N.Y. 

This station was established in .Tan nary, 1903, by the Greenwich 
"\\

1 ater Company. It is located at the highway bridge at Bedford, 
N. Y., 3-i miles upstream from the point where the river e.rosses into 
Connecticut. The gage if' a vertical rod graduated to feet and inches, 
and is attached to the bridge from which diseharge measurements are 
made. During 1903 the gage wa/'i read twice each day by George 
Buresch. 

The observations at this station during 1903 have been made under 
the direction of R. E. IIorton, district hydrographer. 

Discharge measurement.~ ((f Mirmu.~ Rirer at Bedford, N. r., ,in 1903. 

Date. I Hydwgmphe<. 

I January 5 _______ . ___________ 1 L. H. Ireland _______ . ________ _ 

Janu~;: ~:::::::::::::::::: :/::::::: :::::::::::::::::::::::: 
J anuarv 12 ____ .... __ •. _ ..... ' __ ... do _ .... ______ . ___________ . 

Jan:.~~~:::::::::::::::::: 1:::: :~: :::::::::::::::::::::::: 
Do _ .. _ ........ ____ ... _ _ _ __ .. do .. _ .. _____ . ____________ _ 

April 26 ____________________ : R E. Horton ________________ __ 
I April 27 _________ • __ .. _ _ _ _ _ _ E. P. Roundey ________________ _ 

Do _____ . _______________ 
1 

_____ do _ . _____________________ _ 

May 14 ________________ . ___ .
1

• ____ do __________ . ____________ _ 

Do _ . ______________ . ___ .
1

• ___ • do ....... __ .. _ . _____ . _ ... . 

July 29 _____ • ___ . __ . _ _ _ _ _ _ _ :. ____ do . _ _ _ _ _ _ _ _ _ _ .. _____ . ___ _ 

July 30 _ . _____ . _____ . _ ,, . ___ .
1

• • • _do ______ .. ___ . ______ . ____ _ 
September 15 _______________ , _____ do ___ . _ . _____ . ______ . ____ _ 

I • 

Gage 
height. Discharge. 

Feet. Secondjeet. 

1. 67 55.4 

1. 33 39.3 
1. 33 I -10.3 

1.7-1 73.6 

1. 83 78.8 

1. 08 29.6 

1. 0-1 29.2 

. 93 18.0 

. 90 17.9 

. 90 18.2 

. 67 7.6 

. 67 7.1 

.42 3.6 

. 58 8.6 

.54 8.5 

• 
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.Llfean daily discharge, in second-feet, of .i1Iianu.~ Ri1•er at Bedjm·d, N. r., fo1' 1903. 

Day. Jan.IFeh. Mac. • Ape. I May. I .Tune . .July. Aug. I Sept. I Oct. Nov. iDee. 

1. ................... =~-~~ 144.9 79.9 10.3 ---;; 51.0 ~ ~-~~-~r~~~ 21.7 

2 .................... 29.5 ...... 83.4 45 . .') 10.3 2.4 29 .. 5 5.5 ...... 

1 

39.5 29.5 21.7 

3.................... 124. 7 .. .. .. 65. 4 34. 7 15. 0 2. 4 21. 7 5,1) .. .. .. 39. 5 34. 7 21. 7 

::::::::::::::::::::: 1~~: ~ :~: ~ :~: ~ ! ~:: ~ l ~: ~ ~~: ~ 1~: ~ :_ :_ :_ :_:_:_I :~:: :~: ~ ~~: ~ 
6.................... 51.0 34.7 34.7 : 7.fi ! 2. 4 21. 7 51.0 29. 5 4fdi 21.7 

7.................... 51. 0 I'..... 34. 7 39. 5 I .5. ,) 7. 5 15. 0 I 39. 5 29. 5 39. 5 29. 5 
8 .................... 39.5 ...... 76.3 58.2 i 10.3 51.0 12.3 21.7 2.5.5 S2.1 34.7 29.5 

9 .................... 39 .. 5 
1 
...... 134.8 114.6' 10.3! 29.5 12.3 21.7 21).5 (a) 39 .. 5 32.1 

10 .................... 109.6 ; ...... 114.6 90.8 10.3 i 16.5 12.3 15.0 29 .. 5 (a) 34.7 39.5 

11 .................... 27.5 79.9 51.0 10.3 7.5 12.3 15.0 21.7 (a) 34.7 37.1 

12.................... 58.2 94.5 45.;) 7. 5 15.0 12.3 10.3 21. 7 150.0 34. i 37.1 

13.................... 42. 5 79.4 4i'i.;) 5. 5 15.0 15.0 10. :I 21. 7 51.0 34. 7 114.6 

14.................... 25. 5 58.2 51.0 .5. 5 15.0 12.3 5. 5 21. 7 51.0 32.1 104.6 

15.................... 25 .. 5 45.5 124.7 5.. 29.5 7.5 5.5 8.9 76.3 29.5 61.8 

16 .................... , 25.5 42.5 99 .. ') I 7.f) 21.7 5 .. 5 (b) 27.5 94.5 42.5 39.5 

17.................... ...... 39.5 51.0 7.5 18.0 5 .. '} (") 83.41 69.1 34.7 

18.................... ... 34.7 45.51 7.5 21.7 5.5 (a) 139.8 7'2.7 21.7 

19.................... . .. 29. 5 34.7 ;), 5 21.7 12.3 ...... 1124. 7 99.5 1 45. 5 21.7 

: 0

1
· __ - _- _- _· _· _ .. _ • __ .. _ ·_ -_ -_ -__ .. _ -_ -_ -_

1
_. _· _· _· _· _· .. - --~·3_)94 .. ~ 29.5 z,. 5 42. fi 12.3 ...... 

1 

79. 9 ss. 4 [ 39. 5 
.:. - " 29. [, 2. 4 99. 5 12. 3 . . . . . . . 79. 9 6'). 4 34. 7 
•N I 4' r '>' " ''. 4 104. 6 1') " I 6' ' t'" ' 34. "1 
~----... .. .... .. .. . .. .. .. .. ·'· ·' ~-'~-'·. ~ 1"'. • 11 •. ··, 12--. i}3 -_ -_ -_ ·_ -_ --~6~--: t;·1·-'·_ ;_ 3-,.1 23. ___________ . _ ... ___ 

1

, _ _ _ _ _ _ _ _ _ _ _ _ _ 124. i .. .. • u '± 

24 ................................. [ H4.9 2.5.5 I ,'),i) I 114.6 I 7.5 51.0 6.5.4 39.5 

2i'i. . 119. 7 25.5 i. 5 94.5 I i. 5 fil. 0 t1fi. 4 39.5 

~o7' ·_ :_ :_ ·_. -_- -_- :_ :_ -. :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ t
5
>r
1
) .. 4

0 
21. 7 5. 5 48. 3 i. 5 51. o 5s. 2 32. 1 

.!. 18. 0 fi. 5 '29. 5 5. 5 61. s fil. 0 29.[) 

28 .... - .................... - .: ..... . 

~::::::::::::::::1 : : 
51.0 15.0 

fil. 0 15.0 

3!. 7 12.3 

til. 8 

3.fi 25.5 

1. 4 29.5 

1. 4 144.9 

1.4 

3.5 ...... 155.0 

3.5 ...... 94.fi 

5.5 ...... 58.2 

5.5 

4fi. 5 

39 .. 5 
34.7 

34.7 

~9.5 

29.5 

29.5 

Mean _ ..... _ ... '55.4 ~= ---m.6 4-6-. 4- --6-. 9- 37.713.0 1.5. 81-54~3- --57.5T&~~o 1 38. 6 

a Freshet. 
bNo record from August 16 to SeptembL•r i,inelusive; repairingbridgt>; gage out. 
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Estimated monthly di.~clw?·ge of Jfimws Rii'CI' at Bedford, N. r., .foJ' 190S. 

[Drainage an•a, 10.6~ Hquare miles.] 

Di~charge in !'econd-feet. Run-off. 

----,------------- -----,------1 Rainfall 
i I in inches. Month. 

"fax·t'mlln1. I "fiilinllllll. Second-feet Depth in a. 
,., ,., )fean. per~if~.are inches. 

~::~::~y2~ ~~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ 
March __________ .. _ _ _ _ 1 H. 9 I 

ApriL __ . _____ . ___ . _ .. I 124. 7 

May _______ .... ____ .. I 15. 0 

June ___ .. _ .. _ . __ . __ . -I 144. 9 

J ul v ... _ .. ___ •• ___ .. _' 51. 0 
• I 

~ugust 1-15 ----------~ 51.0 
:::5eptem l,Jer 8-30 ______ .

1 

.. ____ ... _ 

October ______ . _ .. _ .. __________ . 

N 1 '"'"> -ovem >er ____ . . _-- .. 
1 

1 ~- 1 

December 1-19 ........ : 114.6 
I ------ ------'--------

29.5 ! 
12.3 

1.4 

1.4 

:· ~ I 
i). D I 

R.9 

29.fi 

29.fi 

21. 7 

55.4 

67.6 

46.4 

6.9 

37.7 

13.0 

1.5.8 
li54. 3 

b57. 5 

38.0 

38.6 

5. 19 

------
6.33 

4.34 

. 65 

3.53 

1. 22 

1. 48 

5.08 

5.38 

3 . .56 

3.61 

5.97 

7.30 

4.84 

. 75 

3.94 

1. 41 

1.71 

5.69 

6. 19 

3.97 
4. 15 

"Mean of lT. S. Weather Bureau n•Pords at Bedford, PrimroR!c', and Norwalk. 
1, Excluding freshet 1lischarge. 

BYRAM RIVER DRAINAGE BA~HN. 

3.68 

4.90 

4.93 

3.59 

. 36 

10. 15 

2.79 

9.66 

3.59 

7.77 

1. 53 

4.32 

The source of Byram River is in Byram Lake, \Vestchester County, 
N. Y. The stream is joined ju:-;t above the New York and Connecticut 
line by \Vampus River, a :-;mall tributary from the west. It is joined 
by the middle branch of Byram River at Riverville. This stream in 
turn comprises two branches, known as the East and Middle branches 
of Byram River, which unite 1 mile above the junction with the main 
stream. 

The stream flows from New York into the Connecticut near Armonk, 
traverses the western end of Fairfie]d County, Conn., and enters New 
York again at Port Chester. The tributary area is rolling, the ridges 
lying mostly in a northerly and southerly direction, and the difference 
of elevation being commonly from 100 to 200 feet. There are anum­
ber of marsh areas, some of which are one-fourth square mile in extent. 
There are many branching tributaries, and the area is quite uniformly 
though not minutely drained. It is mostly cleared land and is largely 
grass covered, being pasture or meado\v with some tillage. 

The drainage basin is underlain by igneous rock, diorite near the 
mouth with numerous outcrops, and granite and gneiss in the upper 
reaches. It is charaderized by its stony. bowlder-covered surface. 

During 1903 stations have been maintained through cooperation 
between the Geological Survey and the Greenwich Water Company at 
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the following points: Byram River at Pemberwick, Conn.; "\Vest 
Branch Byram River at Schilt\; Mill, Conn.; East Branch Byram River, 
near Round Hill, Conn.; lVIiddle Branch Byram River at Riverville, 
Conn; 

Drainaye areu.~ in U!f/'11111 l:il'er l1a.~i1:. 

\Y est Branch: Sq. miles. 
AbovefootofByram Lake, K. 1 ........ ------------------ 1.2 
Above State line, New York City dam..................... 7. 7 
Above gaging station d~Ult................................. 11. 2 
Above junction with East Branch _. __ ................ _. _. 12. 2 

East Branch: 
Above gaging station (R. <+. Jones farm) .. ____ . ___ . _. ___ .. -!. 8 
Above R. G. Jones milL ..... _ ..... __ . _ ... _ . _ . ___ . ___ . _ _ _ _ 5. 0 
Above jnnetion ·with Middle Branch. ___ .. _________ ._._____ 7. 3 
East and J\Iiddle branehes at jnnetion. _ .. ___ .... _ .. _ _ _ _ _ _ _ _ 11.4 
East and Middle branehes at Cat Rock .... _ ... _ .. _____ ._.__ 11. 6 
East awi Middle branches, Smith sawmilL __________ ._.____ 11. 6 
East and .:\Iiddle 1 ,ran(' hel-l, jm:.ction \Yest Braneh ... _. _. _ _ _ _ 12. 1 

Byram River: 
Above junction of main branehe:" a:" abon~ ___ ... __ ..... _ _ _ _ 2-!. 3 
Above Heynolds shoddy milL .. _._ .... ___ ... _ ..... _ ..... __ 213. 6 
Above Tingue Mill, Glenville, Conn_._. ___ .... _. ___ ._.____ 26. 7 
Above Port Chester Bolt and Nut Company, Pemherwick 

(gaging station) ... __ ._. ___ .... __ ......... _ .. __ .. _ ... _._ 27. 2 
Above month (Port ChPster, N. Y.) _ .... ___ ........ __ .. _ _ _ 31.7 

BYRA":\1 HIVEl{ AT PEJ\IBERWICK, COXN. 

This station was Pstahli~hed .T annar_,, 3, 1H03, by the Greenwich 
Water Company. It is lo(·ated at the masonry dam of the Port Chester 
Bolt and Nut Company. The dam has a level crest about 60 feet in 
length. The discharge at this point i:-~ obtained by computing· the flow 
over the crest of the dam and the flow through two turbines. The 
rating of the turbine~ has been checked by meter measurements and 
the discharge through them i~ computed from the recorded daily run, 
gate opening, and head. The station is located below the junction of 
all the main brancl1e:-~ of the river. It i:-~ 1 mile below Glenville, and 
ii miles above the month of the river at Port Chester, N. Y. This 
station shows, therefore, nearly the entire yield of the drainage basin, 
\vith the exception of the div<•rsion by Xe\v York City ahove the New 
York State line. The observer at this point during 1H03 was Clif­
ford ReynoJds. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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. Jlean daily discharge, iu .~e~·onrl-ji·et, of Byram Ril'er at Pembe·rwick, Conn., for 1903. 

Day. i Jan. I Feb. I ~far. .-\pr. .:\lay. I June. July. Aug. Sept. I Oct. Nov. Dec. 

L ........... ~~~a73.4la233.~- 68.6 b,"J5.8 ~ 55.9 5.0 ~~~ a39.9 17. 

2 ............ 1 

...... 43.6 8t).2 57.:3 10.4 (b) 56.4 a5.0 39.0 21.0 27.1 (b) 

3 ............ 331.7 39.0 liS.6 <~39.9 (b) 28.1 9.5 27.1! 27.6 39.9 (b) 

4 ............ a164. 0 187.5 ns. n 18.6 (b) 26.0 .. .. .. . 27.1 "26. 0 21.0 (b) 

5............ 105. 3 115. 5 ,')7. 3 1ti . .'\ (b) 26. 0 223.6 20.3 21.0 30.1 14. 

6 ............ 1 90.8 69.2 i 57.3 57.3 15.G (b) 18.0 55.7 a55.8 21.0 30.1 a14. 

7 ............ Gl'i.4 38.6 52.3 7:3.2 17.2 (a,b) 13.0 98.8 39.9 21.0 21.7 20.0 

8... . G.5. 4 a146. 4 <~170.1 86. 2 14.0 39. 9 13.0 20.1 18.0 21.0 a 26.0 3(}, 

9 ... ::::::::.1 37.6 110.4 220.1 147.)-1 10.4 32.9 13.0 a26.0 18.01,275.4 21.0 5.0 

10............. 18.9 55.0 130.3 10:'!. 3 a .'i. 0 39.9 13.0 
1 

20. 6 18. 0 324.911 21.0 55.8 

ll ............ ja47.8 52.7 165.6 6R2 15.6 26.0 6.1\ 15.2 27.1 <~207.8 21.0 26.0 

12 ............ ! 1U0.4 207.8 121.9 a 73. -! 12.8 143.2 (a) 
1 

15.6 11.1 173.8 21.0 

1 

39.9 

13 ............ i 65. 2 90. 2 92. 6 52. 7 (b) 14. 6 12. 8 I 15. 6 a 26. 0 150. 8 I 21. 0 n 158. 0 

14............ 37.6 61.0 77.4 .'i2. 7 (b) a 73.4 12.8 15.6 18.0 108.3 1 27.6 55.8 

15 .......... ..1 27.1 <~73.4 1"73.-! 364.1 (1>) 65.2 ....... 7.4 13.0 71.61a26.0 20.0 
16 ............ 31.7 91.21' 57.5 147.8 (b) 29.9 ....... (a,b) 102.7 71.6 21.0 26.0 

17 ............ 26.7 60.8 li7.5 10."l.3 (a,b) 15.2 15.61274.4 63.3 30.1 9.5 

18 ............ a55.8 52.9 li7.5 )ol2.li 1 14.1 15.2 5.0 (b) 147.8 a92.5 55.9 1-4.1 

19 ............ a22.6 39.0 .50.5 ;a7.'i.2 i 1.2 15.2 a32.9 (b) 98.6 71.8 55.9 39.9 

20............ 20.0 31.7 43. f) .52. 7 I 1. 2 11.6 5. 0 47.8 a 92.5 1 55.9 30.1 a 247. 7 

2L ............ 532. 8 38.6 38.6 52.9 1 •J a135. 0 5. 0 39.9 60.6 I 55.9 14.8 176.8 

22 ............ ! 136. 8 a 92. 5 a112. 9 39. 0 I 14. 1 52. 7 5. 0 39. 9 45. 7 48. 9 a 32. 9 4.5. 7 

23......... 68. G 50 .. 5 37:). 5 39. 0 9. 5 105. 3 39. 9 a 14. 1 29. 9 42. 0 21. 0 45. 7 

24........... 23.3 50.5 220.G 39.0 (") 147.8 14.1 20.0 29.9 40.5 21.0 38.8 

25...... a 39. 9 43. 6 125. 7 29.3 14.1 li2. 7 .5. 0 9. 5 24.5 I! 55.8 21.0 39.9 

26............ 31. 6 37. 6 90. 8 ({ 39. 9 2. 4 32. 8 (( 5. 0 39. 9 35. 3 34. 9 26. 0 39. 9 

27............ 31.li 43. G 86. 2 27. 1 11. 6 14. 1 26. 0 a 39. 91 33. 0 21. 0 a 26. 0 

28............ GS. ti 644.4 6.5. 0 30. 1 9. 5 27.2 122.9 30.1 7. 6 27.1 

29 ............ 
1 

86.2 n/3.4 I 17.3 5.0 220.8 45.7 
1 

30.1 (a) 27.1 

30 ............ ; 170.8 1 

....... 57.31 35.0 14.1 a73.4 38.8 30.1 17.6 27.1 

3L ........... i 82.G 
1 

....... 105.3 1--·--· 9.5 62.5 19.4 27.1 

Mean.fs9,;~ 94.3 106.;f76.:1_:_ 1B.Gj59-.9~~~43.sf52~glo5.7---;6.61 47.3 

a Sunday. I> Recorrl approximate owing to alternate drought and refilling of pond. 

WEST RRANCH BYRAM RIVER NEAR PORT CHESTER, N.Y. 

This station was established January 15, 1903, by the Greenwich 
"\Vater Company. It is located at an unused timber dam at Schilts 
mill, 2 miles above the mouth of the West Branch. The observer is 
August Schilt. During a portion of the year the entire flow is diverted 
from this branch at, a dam 1~ 100 feet north of the New York-Connecti­
cut State line. This dam affords a storage of 180 million gallons, of 
which 100 million gallons are available. The gates and the over­
flow discharge into an open channel 3,800 feet long, which leads into 
the Bronx River drainage basin, from which the water is conducted to 
the city of New York. The storage in Byram Lake, which has an 
area of 160 acres, aggregates 550 million gallons and is also available. 
The total area tributary to the New York City conduit is 7.66 square 
miles. 

The observations at this station during 1903 have been made under 
the direction of R. E. Hortonl district hydrographer. 
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Mean daily discharge, in 8econd-jeet, 14" TVest Branch Bymrn Ril'er near Port Chester, 
X. r., fur 190.'3. 

- Day. I.Tau.l >'eb:_l "::_I Ape. >ray. ! Juue.l ~uly.! A<.g~ Sept. I Od. Ko'::_ nee. 

1................ . . . . . . . 28. 3o 
1 

96. 5s I 34. 94 12. 42 . c a) 6. 37 1. oo 22. 63 I 16. 9t> 12. 42 1. oo 

2 ................ 1·······: 22.63 i 41.58 28.30 12.42 (a) 1.00 1.00 19.80 116.96 12.42 1.00 
3 ....................... 22.()3 34.94 28.30 7.R7 I (a) 0.00 1.00 14.69 1 14.69 12.42 1.00 

4............ .... .... 49.29 31.62 4.'i.44 7.871 (a) 0.00 1.00 10.14 12.42 12.42 1.00 

;::: :· t !1i~ ~:::! !~:: !;!; .l:: ::~ ~~:::: ::::: ::::: :::::. ::~ 
8 ................ 1 

•••••• 38.26 53.15 57.00 4.87 i (a) 1.00 1.87 7.87 12.42 12.42 1.00 

9 ................ 
1 

•••••• 41.58 82.70 82.70 (a) ' (a) 1.00 i 1.00 4.87 '282.50 7.87 1.00 

10 ...................... 28.30 I 57.00 49.29 (a) .

1

. (a) 1 1.00 11.00 1.87 195.70 7.87 1.00 

11 I 41.58 i 53.15 38.26 (a) (a) . 1.00 

1

. 1.00 7.87 !101.45 7.87 l.CO 

1

1

3

2._.: __ :·_.-_.-_.-_.-_._:· __ ·_.-_.-_.:_:_:_

1

._.-_._::_:_:_ 82.70 I 53.15 31.62 (a) 22.63 1.00 1.00 1.87178.20 7.87. 1.00 
38. 2tl 

1 

41.58 28.30 (a) 
1 

1. 87 1. 00 1. 00 1. 87 69 52 ' 7. 87 I lt). 96 

14 ....................... 31.62 38. 2tl 38.26 (a) 1. 00 1. 00 l. 00 '1. 87 57:00 I 7. 87 ! tl. 37 

15 ............... -~' 31. t\2 28.30 34.94 121.5.5 (a) 12.42 1. 00 1. 00 1. 87 49.29 7. 87 1. 87 

16................ 22. 63 31. tl2 28.30 82. 70 (a) 4. 87 1. 00 1. 00 61.18 38. 2() 10.14 1. 87 

17 ................ 24.46 22. (\3 28.30 49.29 (a) 0. 00 1. 00 1. 00 19[1. 70 3fi. 2() 22. ()3 1. 20 

18 ................ 119. 80 31. ()2 28.30 H .. 58 (a) 0. 00 ' 1. 00 1. 00 1101.45 Gl.18 24. 4tl I 1. 00 
19................ 12.42 31. G2 2fi. 30 34.94 (a) 3. 37 1. 00 1 1. 00 69.52 38.26 14. 69 0. 00 

20 ................ 122.63 57.00 28.30 28,30 (a) t1.37 1.00 1.00 49,29 28.30 12.42 41.58 

21. ............... 154. 40 j 45. H 22. ti3 28. 30 (a) 19. 80 1. 00 1. 87 38. 2t; j 28. 30 7. 87 [' 61.18 

22...... ....... 78.20 1 24.46 38.26 22.G:3 (a) 7.87 l.UO 1.00 34.94 !2'2.63 7.87 G.37 

23 ............. 3R.26 22.G3 99.02 22.63 (a) 16.96 1.00 1.00 24.46 22.tl3 7.87 1.87 

24............. 22.63 19. SO 9G. 5fi 22. t13 (a) 22. tl3 1. 00 1. 00 16.96 22.631 7. 87 1. R7 

25 .............. 22.G3 22.63 Gl.I.'~ 19.80 (a) 12.42 1.00 1.00 H.G9 22.G3 7.87 l.R7 

~·:: 1:: ·~~::: ~: ::·: n i :: 
1

. ::~ :::: ::::: ::::: :· :::: 

1

· :::: 

29 ................ 53.15 34.94 1G.96 (a) j57.00 1.00 38.26 28.30 16.96 1:R7 10.14 

30 ................ 57.00 28.30. 14.69 (a) 34.94 1 1.00 49.29 22.63 16.96 i 1.20! 7.R7 

,, ~;~~ : ::: ~;i :::: ~~~ ;~ ::~, ~~~: ~ ~:~i ;;:~!:::I;;:;; ~:: 
aDi~eharge very r;mall. 

EAST BRANCH BYRAM RIVER NEAR GREENWICH, CONN. 

This station was established .T anuary J, 1903, by the Gre~nwich 
Water Company. It is located at a small private bridge just above 
R. G. Jones's mill on the road from Round Hill to Greenwich. It is 
about 4 miles north of Port Chester, N. Y. At this point the stream 
flows out from a swamp, within the limits of which the two branches 
unite. A small dam on one of these branches controls the discharge at 
times. At the gaging station the section is about 20 feet wide and l! 
feet deep at ordinary stages. The bed is composed of coarse gravel 
and cobblestones. The current has a moderate velocity at ordinary 
stages. The observer is R. G. Jones. 

The observations at this station during 1903 have been made under 
the direction of R.. E. Horton, district hydrographer. 
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Di.~charge measurements (~fEast Brrmch Byram Riva near Greenwich, Conn., in 1903. 

Date. ___ ~--Hy<lrogmphee. I Gage. 
Di~eharge. height. 

. I Feet. Second-feet. 
January3 ------------------1 L. H. Ireland __________________ , 
January 7 ___ ... ____ .. ____ . _·. __ ._do . __ . ___ . ___ . _. _ .. _. _ .. _. · 

2.35 a 100.6 
1. 50 21.6 

January 9 . _. _ ... _. _ ...... _ ... _ .. do ............. _ ..... ___ .. : 1. 92 36. i 
Do ....... _ .... __ ... _ .... _ ... do . _ .................... _. 1. 90 36.9 

April29................... E. P. Roundey _ .. _ ........... _ 1. 21 bl.i 
Do .......... _ ... _ ........... do .. _. _ ... _ ....... _. __ . _. 1. 21 c 3. 7 

1\tfay 14 __ ...... _ ......... _. _ 1 

••• _.do .. _ ... _______ . _____ . __ _ 1. 08 1.6 
July 29. _ ............ _. _ .... ! ..••• do .............. __ ...... . . 91 c.7 
July 30 ....................... _ .. do . _ .. _ ............... _ ... : 1. 00 Cl.l 
September 15 ........ - ... - - .

1

!- ... -uo -------------------· ----I 
September 16 _ ..... _ .......... _ .. do .................. - .. ---I 

1. 10 C2.3 
1. 06 C2. 0 

a Conditions unfavorable. ,-)Iea;>ured 100 feet below gage. 
b l'nfavorable section for mPaRnremen t . 

.J[ean daily discha.l'ge, h~ second:(eet, rl EaRt Bran('h Rymm Ril•e1· near Greenwich, Conn., 
for Jnos. 

l!l. 7 

Day. I >Inc. I ,\pe. ,;,,,.. i .Tun<•. I July. ! Ang.l &<pt. :_net. 

:. :: : .- :::: :: :! 1~: ::~. ;:~To::: -::! I o ;: ' :~:: I :; 

Kov. 

3. . . . . . . . . . . . . . . . . . . . . . . . . . . 2R. 0 ~1. 5 :~. fl . ll3 18. 6 . 73 8. l1 ll. 7 

1.'i. 7 

15.7 

15.7 

24.8 

24.8 

21.5 

18.l1 

15.7 

13.1 

13.1 

4 ........................... : :n.f> 39.4 n.7 .ns 15.7 .94 6.7 .5.9 

!:::::::::::::::::::::::::::1 ~~:~ ~~:: ~:~ :~: ~~:~ 7~~)3 1~:~ ::~ 
7 ........................... I 21. 5 21. f> R. l1 6. 70 5. 2 f>9. 0 5. 2 5. 9 

8. -------------.----- .. ---- .
1 

7R. 0 43. 0 I ::l. l1 ~1.1) 3. 2 18. 6 3. 6 6. 7 

9 ........ : .................. 1 9i\.O 4ll.X 2 .. v. lUI 1.9 8.6 3.tl (a) 

10 ........................... 54.R 31.9 1.9 3.l1 1.9 5.2 3.6 (a) 

11 ....................... __ .. 7 4. 0 21. 5 I 1. 9 1. 9 L 9 3. l1 8. 6 (a) 

12- . - . - - .. - - - - - - -- . - - ..... - . 
13 .............. ---- ..... --

14 .... ------------ ··----.-

15 .. -- ... -------.-------. 

16 .. ------ ...... -------. 

17.---------- ... ---- ... --

~:::::::::::::::::: ::::::::::i 
20.- ..... - --·- : ..... ·····- --· 

21. ...... -----·- ..... ----·-·· 

22 ......... - ...... --- -·--. ---

23 .. ··---- .. ···---- ······ ----
24 •..... -·--- --.-- ..... --·---

25.- ..... ----- ···------ ..... . 

26 •...... -----------------·--
27 .......... ---.--- .. -.---- .. 

28 ........... - ·····. ····· .. --

29.----- .. ----.---- .. --------

30 ... - ·----·- ----··-- ---- --·-
31. ......................... . 

"}lean ................ . 

I 

39.4 21.5 1.9 103.0 3.l1 I 3.l1 
2S. 0 21. 5 1. 9 21. 5 13. 1 1. 9 2. 3 107. 0 10. 5 

21. 5 39. 4 1. 7 13. 1 6. 7 1. 53 1. 9 21. 5 10. 5 

1.9 10.5 

21..') (a) 1. 53 35. 7 2. 8 1. 531 1. 9 21. 5 10. 5 
21. 5 46. 8 1. 1.5 18. 6 1. 9 1. 15 62. 8 21. 5 15. 7 

21.5 31.9 1.15 iUI 1.15 1.15 (a) 31.9 3.5.7 

21.5 21. ,') 1.1.') 15.7 2. 7.') 1.1.5 (a) 5-l. 8 28.0 

18. 6 21. .5 . 83 21. G 13. 1 1. 1fi 82. 0 21. 5 20. 0 

21. 5 18. 6 . 83 21. fi G. 7 21. 5 82. 0 21. fi 15. 7 

15. 7 15. 7 . 73 82. 0 2. 8 18. 6 82. 0 15. 7 10.5 

(~\ 9 ~~: ~ : :~ :~: ~ ~: ~ ~: ~311 1:: ~ ~~: ~ ~: ~ 
82.0 10. 5 . 73 107.0 2. 8 1.1.5 5 •) 15.7 6. 7 

39. 4 10. 5 - 73 35. 7 1. 53 fi. 2 3. 6 13. 1 3. 6 

2--1. 8 10. 5 . 73 I 21. 5 1. 15 8. 6 s. 6 1s. 1 3. 6 

21. 5 8. 6 . 73 1 21. 5 1. 04 5. 2 54. 8 15. 7 3. 6 

21. 5 ll. 7 . 731 14. 4 . 73 («) i fi4. 8 18. 6 3. 6 

21. 51 6. 7 . 7:3 107. o . 7:1 I ( ") 2l.f> 18. l1 1. 9 

21. 5 t). 7 . 731' 66. 5 I 1. 1:i 35. 7 I 8. 6 18. l1 1. 9 

31. 9 I - 73 -- -- -- .. I 1. OJ II 21. 5 I .. - .. - .. 1.'i. 7 -- ... -- -

Stl. 2 121.8 ----;:-().2&.11 ~ ~120.5l~l-----n4 
a Above rating table. 



HOYT.j BYRAM RIVER DRAINAGE BASIN. 123 

Estimated monthly 1li.~charye of East Branch Bf/rl/111 Ril'er near Greenwirh, Conn., in 1903. 

[Drainage area, 4.tl4 S<!Uare mile~.] 

I---D-i-Rc_h--ca-rg_e_i_n_se_c_o_n-cd--fe_e_t. __ 
1 

-~:_o_ff· ___ l Rainfall. 

I I 
Second-feet I D th · I 

Month. 

Maximum. Minimum. :\lean. per s9uare . ·~~he~n Inches. 
1 

• mile. I' 

1 
· · 

I ~ I __ _ 

~ :~~~::~): : : : : : : : : : : : : : ~ : : : : : : : :! : : :: : : : : : : : : : : : : : : j : : : : :: : : : I : : :.~ 6~ 0: :II 
March ................ 108.0 1.5.7 :)6.2 7.46 o 

ApriL................ 46. 8 6. 7 21. 8 4. 4H fl. 01 ' 

May - --- .... -- .... -- ... -.. -- ... 6. 7 . 7:i 2.0 . 41 . 47 

June ................. 107.0 . 63 28.4 5.85 6.53 

July ------- ----------I 24.8 . 73 6.2 1. 27 1. 46 

August -- ........ -.. ---- ........ 70.3 .73 10.9 2.24 2.58 
September ......... __ . 62.X 1.9 20.5 4 ·~·) 4. 71 

October ---- ... -- .. - .... --- 107.0 5.2 19. 1 3.93 4.53 
Noyemher ..... _ .. _. _. :ifi. 7 1.9 13.4 2. 76 3.08 

December .............................. .. - ........ --- ... - -.. ----- ......... '- - - - - - - .. -... --- .. - ........ ---- .. ---

:MIDDLE BRANCH BYRAM RIVEH NEAR RIVERVILLE, CONN. 

3.68 

4.HO 
4.93 

3.59 

. 36 

10. 1.5 

2.79 

9.66 

3 .. 59 

7. 77 

1. 53 

4.32 

This station was established .May 17, 1903. It is located at a point 
just above the mouth of the braneh and lt miles below the junction of 
the East and ~fiddle branches. The measurements made during 1903 
afford data for an estimate of the low-\vater flow only. There is no 
extensive storage on this branch, and nodi version from this portion of 
the drainagP ba:-~in. The observer for 1H03 "\Vas George Derby. 

The observations at this station during 1H03 have been made under 
the direction of R. E. Hortcn, district hydrog-rapher. 

Disr-lun·ye llll'lt.~ltremenl8 r!f Jfiildfe Brrwch Byram Rirer 11f Rii'ITI'ille, Crmn., in 1P03. 

-------- ---------~----

Date. Hydrographer. 

May HL ..... ___ .. _________ . E. P. Roundey __ .. _____ ... _ ... _I 

July 29 ... _ .................. _ ... do ........ _ .............. . 

July 30 ... _ ........ __ ... _.. . .... tlo ......... __ ........ _. _ .. 

September 16 ................. --.do ----------------------- · i 

Gage 
height. 

Feet. 

0.90 

. 75 

. 85 

. 90 

Diseharge. 

------

Second-feet. 

a4. 5 

1.7 
3.4 

5.5 

--------------------
a Conditions not favorable. 
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Jfean daily gage height, in feet, of Middle Bmnch B;znYnn Rirer near Riverville, Conn., 
for 1908. 

Day. May. June. 
I 

July. Aug. ~ept.l Oet_ Nov. Dec. 

---~~ --~~-

1. .................................. .......... 0. 7S I 1. 78 0.8::l 1. 4-5 1. 30 1. 20 0. 92 
') . 72 1. 52 .80 1. 32 1. 20 1. 20 . 90 

::::::::::::::::::::::::::::::::::::1:::::::: . 72 1. 42 .80 1. 28 1.1i) 1. 20 . ~5 

. 7;) 1. 30 .80 1. 20 1. 00 1. 20 1. 05 

5 ........ ··•············•····· ·----· I ........ . 70 1. 28 3.30 1 •)•) 1. 20 1. 38 1. 08 

6 .•........•. ·---·······--·-·· ·----- I . 70 1. 22 1. 85 1.45 1.15 1.42 1. 00 

7 ..... -··-·--··-----····-·----·---- .1:::::---, • 75 1. 20 2.30 1. 25 1.15 1. 28 1.02 

.:::::.:.:::::::::::::::::::::::::::.1:::·:::. 
1. GO 1. 05 1. 80 1.15 1. 20 1. 20 1. 05 

1. 30 
i 

1. 00 

I 
1. 28 1.10 4. 70 1. 20 1. 08 

1. 00 1. 00 1. 20 1.10 3. 70 1. ::lO 1.55 

--------1 
I 

11 •. ------ •. --.------.-------------.- .90 i 1. 05 1.12 1. 25 2.80 1. 20 1.10 
I I 

12 •. -.- -· -· ....•. --- ---···- ---------- ............ 2. 23 . 90 1. 08 1.10 2.52 1. 20 1.30 

13.-- .. ----- -···-- -·- -·------ ----.--- ........... 1. .55 . 90 1. 02 1. 05 2.40 1. 20 2.08 

14.------.------------ ··--- ------- ... - ··- ·-- .' 1.15 1.10 1. 00 1. 02 1. 75 1. 22 2.00 

~!:::::::::::::::::::::::::::::::::::1:··---- ' 1.80 1. 00 1. 00 1. 00 1. 65 1. 20 1. 50 

1. 60 . 95 . 95 2. 35 1.5.'1 1. 20 1. 30 

17 ••.... ------ ------·--- ·····- ----- -·: 0.88 1. 20 1. 00 . 92 2.65 1. 65 1. 50 1.10 

18 .•.... ---.----- ..•.•......... ______ 1 .so 1. 38 1. 45 . 95 ::l.02 ::l.20 I 1. 58 1. 08 

19 ........ ---·--- ··-·------ ---------- .80 1. 4.') 1.15 .90 1. 82 1. 62 1. 45 1.10 

:::·.:::::··: .. :··::::::::::::::::::1 
.85 1. 45 1. o.s 1. 45 1. 80 1.50 1. 3::l 2. 92 

. so 2.50 1.00 1.15 1. 80 1. 48 1. 2::l 2. 90 

.R5 1. 75 1. 05 1. 00 1. 52 1.45 1. 20 2. 32 

23 •. ----------------- --·- ------··---· s·) 2.15 1.15 . 90 I 1. 38 1. 40 1. 25 1. 68 
: 

24 .. ·····---- -----· ------·--·-·------ . 7S 2. GO . 95 . 92 1.28 1. 40 1. 22 1. 60 

25 .. ------- ·------· ------------- ---·- .88 2.00 . 90 . 98 1.12 1. 35 1. 20 1. 60 

26 ........ - -------- -----·-··--------- . 78 1. G5 .80 1. 40 1.10 1. 30 1. 20 1. 60 

27 ........ ----- ...................... . 75 1. 4R .80 1.15 1. 20 1. 22 1.18 1. 70 

E.-~~~~~:~ __ :._~~~~:~~::::-:-:~~:::: I 
. 7S 1. 38 .80 1. 50 2. 35 1. 20 1.05 1.50 

. 82 2. <J2 .82 3.10 i.60 1. 20 . 92 1. 42 

. 75 

1- --~--~~-
. 90 1. 95 1. 40 1. 20 . 95 1.40 

. 7:-1 .R5 1. 6-5 1. 20 1. 35 

HUDSON RIYER DRAINAGE BASIN. 

Hudson River rises in Essex County, N. Y., in the Adirondack 
Mountains, flows southeast and south a distanee of about 300 miles, 
and empties into New York Bay. The southern half of the river, 
from Troy to the mouth, has been termed a submerged river, or an 
arm of the sea, the fall of the snrfaee being only 2.1 feet in 150 miles 
at mean low tide. In the upper half of its course its fall is very rapid, 
the difference in elevation of the surface between Troy and Lake Fear­
of-the-Clouds being 4,322 feet. The prineipal tributary is Mohawk 
River, which enters the Hudson at Troy. Other tributaries are Indian, 
Clear, Schroon, Hoosic, and Secondaga rivers. About three-fourths 
of the drainage area above the Mohawk is mountainous in character, 
heavily wooded, and contains a few small lakes and ponds. The moun­
tain peaks have an altitude of from 3,000 to 5,000 feet, and are gen­
erally of granite, gneiss, or mica-schist. "'\Vith the exception of the 
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Catskill Mountain region the drainage area below Troy is mainly hilly 
country. The rapid fall of this river in the upper half of its course 
makes the stream very valuable for power purposes, but the ahsence 
of large Jake storage c.anses its summer flow to be small and renders 
artificial storage necessary. 

The following il:'l a list of the stations in the H nelson River drainage 
basin: 

Foundry Brook near Coldspring, K. Y. 
Fishkill Creek at Glenham, N.Y. 
Wappinger River above 'Yappinger Fall~, N. Y. 
vVallkill River at Newpaltz, N. Y. 
Delaware and Hudson Canal at Creekloeks, N. Y. 
Rondout Creek at Rosendale, N.Y. 
Rondout Creek at Honk Falls, N. Y. 
Esopus Creek at Kingston, N.Y. 
Esopus Creek near Shokan, N.Y. 
Catskill Creek at South Cairo, N. Y. 
Mohawk River atDunsbach Ferry, N.Y. 
Schoharie Creek at Mill Point, N. Y. 
Schoharie Creek at Prattsville, N. Y. 
East Canada Creek at Dolgeville, K. Y. 
Mohawk River at Little Falls, N. Y. 
West Cana<la Creek at Twin Rock Bridge, X. Y. 
Mohawk River at Utica, N. Y. 
Starch Factory Creek near ~ ew Hartford, X. Y. 
Reels Creek near Deerfield, N. Y. 
Johnson Brook near Deerfield, N. Y. 
Graefenberg Creek near New Hartford,~. Y. 
Sylvan Glen Creek near New Hartford, X. Y. 
Oriskany Creek near Oriskany, N. Y. 
Hudson River at ::\1echanicville, N. Y. 
Hoosic River at Buskirk, N. Y. 
Hudson River at Fort Edward, N. Y. 
Schroon River at 'Varrensburg, N. Y. 
l11dian River at Indian Lake Dam, ~- Y. 

FOUNDRY BROOK NEAR COLDSPRING, N. Y. 

The drainage basin of this stream lies east of Hudson River, from 
which it is separated by Breakneck Ridge. A gaging weir was erected 
near North Highland October 31, 1H02, by the engineers of the Fish­
kill-~latteawan 'Vater Company, and readings were taken on a gage 
placed 6 feet upstream from the weir at 7 a. m. and 6 p. m. until Jan­
nary 31, 1903. The drainage area above the weir is of gneissic rock, 
precipitous, and covered 'vith second-growth, hardwood trees and 
brush. Two storage reservoirs for a water power at the mouth of 
the stream are situated upstream from the point of gaging. The 
capaeity of the upper is 27,127,500 cubic feet; of the lower, 27,526,000 
cubic feet. The upper one was empty and the lower nearly so when 
the gagingR began, and both were empty during the major portion of 
the period of gaging. The weir had a thin crest 6 feet in length with 



126 STREAM MEASUREMENTS IN 1903 1 PART I. [No. 97. 

two end contractions. The cliseharge \Vas calculated by the Francis 
formula. 

The stream makes a def.lcent of nearly 300 feet in the lower 2 miles 
of its cour:-;e, entering Hncbon River below Coldspring, where power 
is developed under a fall of Do feet. A modern turbine, a Pelton-type 
impulse wheel, and an overshot wheel of ,!0 feet diameter (the last no 
longer Ut:!ed) t5tand side by side. The Htream also serves as a source of 
water supply to Coldspring Village, a reservoir of 12 million gallons 
capacity being formed by a masonry dam. 

The drainage area above the gaging weir is 1.38 square miles, and 
above the mouth of the stream 5. 30 square miles. 

},[am daily discharge, in second:feet, r~( Foundry Brook near Coldspring, N. Y., for 1902. 

Day. Nov. Dee. Day. ~ov. Dec. 
1

[ Day. Nov. Dec. 

------- -~- --- 11------~~ ~~ 1------1---

1 .............. . 

2 ............. .. 

3 .............. . 

4 ............. .. 

5 ............. .. 
6 .............. . 

7 .. ·-· ----·· .... 1 

s ............... i 
9 ............... 1 

10 ............... 1 

11 ........... ---. 

1. 08 

.92 

1.15 

1. 02 i 

1.00 

1. 08 

8.6.5 

5. 75 

1.12 .· 

1.00 

1. 00 

0.55 12 ............ .. 

,;-,;-, 13 ............ .. 

1. !0 i H ............. . 

. 90 1.')- ....... - -·- .. 

:3.50 16 .............. ~ 

3.15 17 .............. [ 
. 67 18--.- .. -.-.-- .. 

1.00 19 .............. : 

. ~~0 f- 20 .... _ ......... ~~ 

.75 :n ............ .. 

. [lfl 1,! 2~-- ... --------. 

0. 9-'i 

. 75 

. 7!) 

. 68 

. 63 

.. 58 

0.67 123 .............. 0.48 

.67 I 2! .............. .48 

.67 ! 25 .............. .48 

,67 I 26 .............. 1.00 

6. SY : 27 ............ .. 

7.22! 28 ............ .. 
. 78 i 
.67 ! 

I 
6.65 29 ............ .. . 67 

1
~ 

. 58 8. 28 30 . . . .. . .. .. .. .. . 67 

: ~: :: ~: I 31 .... _ ...... _ .......... 

. 48 I (a) 1 

a Above weir. 

9.62 

8.08 

7.88 

7. 20 

6. 05 

5.95 

5.25 

3.85 

4.48 

11Ierm daily discharge, in ser·olld-fret, (~( F'oundry Brook near Coldspring, N. Y., for 1903. 

Day. ~~~J~ Day. I Jan. :] __ D_a_y_. __ 
1 

__ .r_a_n·-[l __ v_a_Y·_~ _.r_a_n._ 

!. ............... ] 4.30 I 9 .............. 
1 

·L48 I 17.............. 2.40 : 2-'i.............. 3.10 

!:::::::::::::::: (:)oo ·II ~~::::::::~:::::1 ~:~~I ~::::::::::::::: ~:~~: ~~:::::::::::::: ~::~ 
4................ 4.00 : 12 .............. : 1.80 20.............. 1.80 i 28.............. 3.25 

5 ................ 3.loli13 .............. 1 1.2s 21. ............. 10.15. 29 .............. 3.60 

6................ 5.2ii :1 1-l .............. ! 1.28 22.............. 8.10: 30.............. 4.20 

; ::: "~~:1r:: : :1·.:: ~~:: ::::: :::~1 "----- --·- 335 

------------~--------------~--~ 

a Drawing rlowu lower storage ponrl. 

FISHKILL CREEK AT GLENHAM, N. Y. 

Thi~ station wa:-; established ~T uly S, 1901, at theN ewhurgh, Dutchess 
and Connecticut Hailroad bridge at Glenham, N. Y. The station was 
discontinued November 7, 1903. The wire gage is attached to the 
upstream guard rail of the bridge. It was read twice each day by 
C. E. Cary. Dit:!charge measurements were made from the bridge to 
which the gage is attached. The bridge consh;ts of a central main 
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span, 95 feet in length, and two end spam; which cross overflow chan­
nels, each having a length of 22 feet. The bed of the stream under 
the main span is composed of earth and gravel. In the overflow chan­
nels the bed is composed of loose broken stone. The bench mark is a 
circle chiseled on the upstream corner of the left pier of the main 
bridge span. Its elevation is 17.7.8 feet above gage datum. Owing 
to changes in the gage datum and t(_) the modification of the cross sec­
tion by the flood of December 15, 1901, the gage heights as hitherto 
published have required special eorrection to reduce them to a com­
mon datum. They do not represent the correet relative stag·e of the 
sti·eam on the different dates. The corrected records and computa­
tions for the three years during which the station wa:-; maintained are 
published on the following pages. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Discharge mea.~nrement8 uf Fishkill Cl·eek at Glenham, _:.Y. r:, for 1901-1903. 

--1------
Gage height. 

Datl'. Hydrographer. 
Original Corrected 
reading. reading.a 

I 

Discharge. 

~~~~~~~-!-~~~ ----- - -----~ 

1901. Pect. 

• July~-------------------- R. E. Horton and G. B. 3.92 
Hollister . 

. T uly 20.................. . A. E. Place...... . . . . . . 3. 90 
July 2·L ___________________ ..... do---------------- 3.60 

August 15---------------- .... do----------------· 3.85 

August 21 . . . . . . . . . . . . . . . . . .... do . . . . . . . . . . . . . . . . 4. 56 

September 6 . . . . . . . . . . . . . . . ... clo ................ · 4. 15 

'September 18-------------- .... do-----··--------- 4.22 

September 21 . . . . . . . . . . . . . . \V. W. Schlecht....... 3. 86 

October 5. ____ ............ . .. _.. . . . . . . . . . 3. 98 

October 12 ................. G. B. Hollister........ 4.80 

October15 ................. W. W. Schlecht....... 5.10 

C~ctoher2i1 ________________ ..... do----------------~ 4.06 

November 11 .................. do---------·------ 3.85 

November 20............. .. .. do .. .. . . .. .. .. .. .. 3. 95 
December 7 __ ...... __ .. ___ . ____ . do ____ ... __ . ______ 1 4. 25 

December 13. . . . . . . . . . . . . . . . ... do ............ ____ 
1 

4. 62 

December 24 .. __ .... __ .. __ __ __ .do .. __ ............ -!.52 

December 3L .. __ ......... ____ .do .. .. .. .. .. .. . .. . 7. 43 

a Correction dut> to change in length of gage wire. 
b Ice 0.4 inch thick. 

Fed. Second-feet . 

3.92 147 

3.90 13.5 

3.60 60 

3. 851 110 

4.56 342 

4. 15 193 

4.22 229 

3.86 90 

3.98 126 

4.80 97 

.5. 10 579 

4.05 137 
3.85 82 

3.95 114 

4.23 b101 

4.60 315 

4.50 31.5 

2,335 
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Dischm·ge measurements of Fishkill Creek at Glenham, N. Y., etc.-Continued. 

Date. Hplrographer. 

Gage height. 

Original Corrected 
reading. reading.a 

Diseharge. 

---~-- ~ ----------

1902. ' 

January 17 ----------------1 W. W. Schlecht ______ _ 

February 1 ----------------~-----do----------------
! February 11 ___ .. ____ . ___ .. ___ . _do ___ .... _ .. _____ . 

March 5 .. _. _. _. _. ___ . _ ... _ . ___ .do ___ .. _. _ ... ___ . 

Aprill2 _______________________ do----------------
April 2.5 _ . _ . _ .... _ . _____ . _ _ __ . _do ____ . _ . _ . _ . ___ . _ 

]\fay 6 ....•.. _ •.... __ •• _ . • . .... do __ ............. . 
I 

June 2 ... _ ....... _. _ ..... _. ._ . ___ ._ddoo _- _- _- _- _- . __ - _- ._ . __ - _- ._ ._ ._ ._ j 

June 17 _. _ ... _ ... __ .... _ .. . 

Feet. 

4.30 

5.05 

4.87 

5.79 

5.30 

4.03 

4.46 

3. 78 

4.00 
July 14 _ ........ __ . __ . __ .. . .. do ... _. _ ... __ . _... 3. 18 

July 28. ____ ..... _ .. _ .. _ _ _ _ . _ .. do ___ ........ _.... 3. 90 

August 11 .. _. _. _. ___ . _... . __ .do ___ . _. _. _ .... _.. 3. 51 

August 26 .. _ ....... _ . ___ .. _ .•.. do __ . _. . __ .. _ .... , 3. 04 
October11 _________________ P.M. Churchill _______ _! 3.71 

October 30. _ . _ .. _ ... _ .. _ . . . C. C. Covert. . _ .... _ ... i 4. 97 : 
NovemberS ________________ F. H. Tillinghast ....... , 4.00 1

1 

November 25. __ .. _. _ .. ____ .. ___ .do . ______ . _. _____ . __ ~--~-

1903. i 

Januaryl3 _________________ F. H. Tillinghast·------~ 
March 2 _ . ___ . _ . _ _ _ _ _ _ _ _ _ _ _ . ___ . do . ___ . __ ....... _ . 

May 13 ___ . _ .•. __ .. _ ..... _ .. _ ... do ________ . __ . _ . _ . 

May 21. __ . __ . _ .•. _ ... _. __ . ____ .do . ____ . ___ . _ ... _. 

July 28 ___ .. __ .... _. _ .. ________ .do _. _______ . _ .. _ .. 

5.00 

6.20 

3.40 

3.34 

3.55 

Feet. 

4.27 

5.01 

4.83 

5.74 

5.24 

3.97 

4.40 

3. 75 

3.97 

3. 19 

3.91 

3.58 

3.11 

3.81 

5.07 

4.09 

3. 74 

5.09 

6.28 

3.48 

3.42 

3.63 

Second-feet. 

b171 

b474 

C202 

1,129 

773 

152 

350 

132 

212 

64 

200 

115 

48 

155 

648 

233 

146 

d261 

1,520 

99 

80 

116• 

September5 _______________ 
1 

_____ do --~~~--~~---·4.60 ~-~ 

aCorreetion due to ehange in length of gage wire. 
b Ice below station. 
clee 0.2 to 0.8 inch thiek. 
d lee above and below station. 
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j[ean da·ily gage height, in feet, of Fishkill Creek at Glenham, .N. 1~, for 1901--;1903. 

Day. i Jan. Feh. : ""'·I Ape. I >lay. June. Julr.l Aug. Sept. I Oct. NoY. !>ec. 

L .. ------~~~----·····-··1 ............ \ ....... ,. .... ~ .................. ~s.oo us '·"'I s.O< '·"' 
I a3. 96 

4-03 

4.06 

4. 00 3. 90 4. 08 

4. 15 3. 92 3. 90 4. 23 

4. 1R 3. 90 3. 9"2 4. 26 

!). 5fi 4. 10 3 . .S8 3. 9.') 4. 16 

4. 78 4. 08 3 .. '\.') 3. 90 H4. 03 

4. 35 4. 02 113. 8.'i 3. 88 4. 71 
4. 12 4. O.'i 3. 85 3. 88 5. 31 

4. 08 4. 38 I 3. 80 3. 92 4. 81 

4. 02 4. 32 3. 80 4. 32 4. 58 

3. 90 4. 15 4. 30 4. 18 4. 66 

3. 90 4. 10 4. 85 4. 05 6. 76 

3. 82 4. 25 4 . .S2 4. 00 7. 43 

4.15 4. 5.5 3. 95 6.16 

18...................... 4 •)•) 4.40 3.95 5.51 

19 ............... _ . __ . __ . 4. 12 4. 32 3. 9.5 1 5. 13 

4. 02 4. 22 3. 95 4. 96 
·.n ...... __ ...... __ .. ______ .. ____ i ______ I _______ I ______ 1 

_ _ _ _ _ _ _ 3. 78 4. 45 4. 02 4. 20 3. 93

1

' 4. 76 

~:.. i I :·1 :\ .. :·· :::: ::: ::: :·:: :: :~ 
25 ........................ ______ ' ______ ------- ..... 3.65 6.40 3.88 ·1.05 4.35 4.58 

26 ........... _ ..... _ .. __ .. _ ........ _ .. _ ..... _ _ 3. 62 I o. 55 3. 85 4. oo 4. 33 4. 53 

'27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a. no : 5. 6.'> 4. oo 4. 13 4. 83 
I I 

:• ::: .. . . . : : I "I :::: . ::'I . :: ~ ;, : ~ i : : I :::: :: :~ I :: :: 
31. ....................... ·__:_-__:_::_:,.:..:_:_:_-_:,'1=~·~~1~ 4.1.) 14.581'.:..:_:_:_-_:, 3.98 ~ 7.48 

I _t ____ J_I----------~-----
a River frozen. 

IRRHI-04-9 
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G. Gfl 4. 5-! 4.66 

5. i5 4. -!tl 
I 

4. 56 
I 

4. 90 4. B9 4. 39 
1'1.00 4. 4li I -!. 29 

.~.10 -!.i'lli 

I 

4. 2-! 
i1,,...,, ;,, Ot> 4.14 

I 
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_._lfean daily gage height, ·in feet, of Fishkill Creek at Glenham, ~T r., f'lc.-Continued. 

Day. Jan. Feb., Mar. : Apr. : ~~y~ I~~~~-~ July.l Aug.j Sept.j Oct. Nov. Dec. 

--

I I 
1903. 

I 
1. ··--- .. ----.-.-- .... - -- 4. 74 4.83 8.33 fl. 25 ! 3. 88 3.38 6. 63 i 4.26 5.53 3.78 4.48 I 1::::: 2. ··---. ·----· ··--- ... ·-· 4. 67 4. 68 6.43 4. 93 3.7R 3.35 5.86 I 3. 93 5. 08 3.78 4.36 

3. ··---. ··--·- ···--- ..... 5. 04 5.00 fi. 73 4. 78 3. 78 3. 28 5. 23 3. 78 4. 90 3. 78 4. 28 ............ 
4 .... --·· ····-·. ·-· -· ... 5. 77 5.20 5.40 4.85 3.83 ! 3. 28 4. 93 3.88 4. 78 3. 76 4. 28 

5. ·-·--· .. -· ... ··---· 5.34 6.10 5. 25 5. 20 3.80 3. 25 4. 68 4. 63 4.58 3. 70 4.28 1:::::: 6. ··--· -· ··-----· ·-··. 5. 04 .5. 88 5.18 4.8fi 
I 

3. 7.5 3.18 4. 68 4. 98 4.58 3. 68 4. 28 

7--·-----·--· -----· 4. 87 5. 35 4. 98 4. 73 3. 68 3.15 4.58 5. 78 4. 46 3. 68 4. 20 :·----· 
8--------------·-----· .. 4. 79 4. 91 5.03 5. 03 3. 63 3. il5 4.20 6.18 4. 28 3. 70 --·--·[- .. ·--
9 ............ -----· -----· 4. 81 4. 91 5. 93 5.95 3 .. )8 3.83 4.18 5.33 4.18 9.88 .......... .......... 

10 ... ----- .... - ----.-----. 4. 97 4. 75 5. 93 5. 95 3.53 3.63 4.08 4.93 4.18 11.63 ----·- ......... 
i 

' 

11.--.-. -- ... ----- .. -----. 5.04 4. 68 5.68 5.50 3. 55 3. 7il 3. 98 4.68 4.18 8.33 

12 .. -.-.- .. -·-- ---- .. ----. 5. 29 5.40 5. 70 5.20 3.48 3. 83 3.98 4.58 4.08 7.28 1:::::::::::: 
13 ... --------· -----· -· -- -· .5.14 5.43 5.40 5.00 3.48 3. 9.5 3. 98 4.50 3. 98 6.53 

14.- .. -- ..... - .. ·-·- 5.32 5.15 5.20 4.90 3.48 4.18 4.08 4.30 3.90 6.18 l""""l'""" ....................... 

15 ................... 5.29 4.88 5.08 4. 95 3. 80 4.80 3.96 4.18 3.88 5. 73 ------,- ..... 
16 .................... 4.89 4.78 4.95 4.90 3.63 5.60 3. 78 4.08 I 3.88 5.58 ::::::1:::::: 17 .................... 4.59 4. 46 4. 8.5 4.78 3.48 5.48 3. 78 4. 08 4. 88 5.48 

18 .............. -·-··· ---- 4.39 4. 38 4. 73 4. 6.5 

I 

3. 48 4. 96 3. 78 4.08 5. 08 5. 53 -----· ........... 

19 ...... ----·-···--···. ·-· 4. 27 4. 43 4.68 4.50 3.40 4. 78 3. 96 3. 98 4. 68 5. 53 ............ .......... 
20 ______________ -------·-· 4. 64 4. 4.5 4. 58 4.45 3. 43 4.80 3.88 4.23 4.38 5.18 ........... ------
21.. ---- ··- .... -.-- ....... 4.89 4.46 

I 

4.50 4..38 3. 35 5.38 3. 93 4. 36 4. 28 4. 98 
--~-- -

22 ... ------------- .. ·····- 9. 39 4. 53 4. 93 4.18 3. 33 6. 46 3.88 4. 20 4.18 : 4.88 ..................... 

23 ....... ··-·· ------------ 5.37 4. 53 5. 63 4.23 3. 25 6. fi3 4. 28 4.08 4.13 4.83 .................. 

24 ........................ 4. 72 4.H 7.23 4. 20 3.18 6.18 4.28 3.86 4.00 5.10 ···---·------
25 ..........•... - ---- .. --- 5.12 4. 36 6.53 4.18 3. 20 .'). 96 3.88 3.96 3. 96 4.93 :::j :::: 26.----- .... -·. ··--·- ..... 5.07 4. 30 5. 93 4.10 3. 28 ,'),53 3.83 4.68 3.88 

I 

4. 73 

27.-. --· ..... -.--.---- ... - 4. 69 4.18 .5. 63 4.05 3.23 5.16 3. 78 4.40 3.88 4.58 ......... , ............ 

28. ···--. ------ ... - .. -· ... 4. 54 5. 78 5. 38 3.98 3.28 4.78 3.63 4.33 3.88 4.53 ........... .......... 

29 ........................ 5. 24 .. 5.18 3. 95 4.08 5.13 3.56 ! 4. 78 3.88 4.48 .. .......... ............ 
I 

30 .. ------------ -· .... ··-- .5. 49 .......... 1).05 3.88 3.63 6.28 4.23 5. 33 3. 78 4.48 ---·-- ........... 
I . 

...... , 31. .. - -- ... - ---- ... ---- ... 11.27 1 ...... 1 5.30 3.50 -- 4.56 
I 

5. 98 4.48 ............ ........... 
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Rating table for Fishkill Creek at Glenham, N. 1~, from March 1, 1902, to November 7, 
1903. 

I Discharge. J I 'I 
Discharge. I Gage Gage . 1 Gage Gage Discharge. height. height. Discharge .. height. height. 

I 
I 

~~--

Feet. Second-feet. Feet. I Second-feet. i [ Feet. Secondfeet. Feet. Secondfeet. 

2.50 22 4.90 568 I 7.30 2, 310 9. 70 4,480 
2.60 28 5.00 615 7.40 2,390 9.80 4,590 
2.70 33 5.10 676 7.50 2,470 9.90 4,690 
2.80 38 5.20 737 7.60 2,550 10.00 4,800 
2.90 44 5.30 798 7. 70 2,630 10.10 4,920 
3.00 50 5.40 859 7.80 2, 710 10.20 5,040 
3. 10 60 5.50 920 7.90 2, 790 10.30 5,170 

3.20 70 5.60 992 8.00 2,870 10.40 5,290 
3.30 80 5.70 1,060 8.10 2,950 10.50 5,410 
3.40 90 5.80 1,140 8.20 3,030 10.60 5,530 

I 
3.50 100 5.90 1,210 8.30 3,110 10.70 

I 
5,650 

i 3.60 124 6.00 1,280 8.40 3,190 10.80 

I 
5,780 

I 3. 70 148 6. 10 1,360 R. 50 3,270 10.90 5,900 

3.80 172 6.20 1,440 8.60 3,360 11.00 6,020 

3.90 196 6.30 1,510 8.70 3,460 
! 

11.10 6, 170 
I 

4.00 220 6.40 1,590 8.80 3,550 11.20 6,320 

4. 10 252 6.50 1,670 8.90 3,650 
I 

I 11.30 6,460 

4.20 284 6.60 1, 750 9.00 3, 740 I 11.40 6,610 

4.30 316 6. 70 1,830 9. 10 3,850 

I 

11.50 6, 760 

4.40 348 6.80 1,910 I 9.20 3,950 11.60 6,910 
4.50 380 6.90 1,990 I 9.30 4,060 11.70 7,060 

I 

4.60 427 7.00 2,070 9.40 4, 160 11.80 7,200 

I 

4.70 474 7. 10 2,150 9.50 4,270 11.90 7,g5o 

4.80 521 7.20 2,230 9.60 4,380 12.00 7,500 
I 

Logarithmic extension above 7 feet. Open section. 
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Mean daily discharge, 'in secoud-jeet, (~f Fishkill Creek at Olenlwm, iV. r., for 1901-1903. 

Day. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. I Nov. Dec. 

I 
1901. 

1. .. - - - - ... - - . . - - - - - . - - . - - . . - - - - - - . - . - - - - - . - - - - - . . - - ... - . . .. - . . . 134 351 157 137 124 

2 .................•... -- .......... -............. -. ........ ... .. . 117 361 137 134 a93 

3 ............ - .. ·--- ................ - .... -. ······ ....... - . ...... 111 305 174 134 a103 

4 .......................................•.. ······· ------· ....... 98 285 174 134 a 109 

5 ........ ····· .............. ···----- ....... ······· ........ ...•.. 95 243 140 127 aU4 

L-~:::~:::: :: ::t:::: ,.::::·:: .. ::::. ::_::: ::::: : :::~: E I 

192 130 

202 127 

174 124 

167 121 

127 a 144 

130 a150 

134 a 130 

127 a103 

10 • • . • . . . . J t . . . . . . . . . . . . . . . . . . . . . . . . . 114 ~: 

it;;;:;:;;::;; ;:;::;:i;;::::;i::::;;:;l;;::::; :~:;;;; ;:::::; ;~ ~~ 
147 121 

157 121 

271 114 

250 114 

192 243 

174 482 

124 414 

124 731 

130 463 

250 351 

202 390 

157 793 

16 ................... .! ....... ! ............... ······· ....... 95 117 226 468 140 2,185 

17 ........................... 1........ ....... ....... ....... 104 121 

18 ... -.- ....... -- .. - .. ---.- . .1 .. -..... --- ........ -....... -- 2161 601 
19 ................................... ······· ....... ....... 140 409 

20 .. - .. - . - - .. - . . .... - - - - .. - - - . - - . - - - - - - - - - - - - - . - - - - - - .. - . - 127 278 

192 337 

216 278 

181 250 

147 216 

134 1,364 

134 846 

134 629 

134 ()35 

21. ....... - -.. - - . . . . . . - - - - - - - .. - - - - - . . - . - - - - - ••• - - - - ... - - - 111 295 147 209 131 438 

22 101 531 

~ H ::;:;: ::;;; I HtH;; ;;HY< :::;;:; ~ ::ffi ~~ m : 1 :~ 
~::::::::::::: :::::::1::::::::::::::::::::::: ::::::::::::::: ~~ ::~ ~~~ ~~~ ~~~I :~~ 
~::::::::: ::: ~-~ : ::~:=:::: ::::::::::::::::::::: : : ·--~ ;~ ·--~~-1?,:: 

140 192 131 414 

127 414 

a River frozen. b Estimated. 
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Jlean daily discharge, in .~econd-feet, of Fishkill Cteek at Glenham, N. Y., etc.-Continued. 

-~--J~-;;:-;,:~ Ma.. Ap':_: May. I June.I.T•liy. Aug. Sept. ~;;:T No~ ;,-;:.-

1902. I i i j 

1
2

_ .. · ... · .... _· .· _· _· ._ ._ .· ,! 

1
1 •• "

0
::,o

0 
345 b13, 7oo 544 874 112 148 190i, 5o 332 ! 380 I 177 
265 b4, 300 486 .')44 142 106 166 44 316 348 218 

3 ............ ·I 821 598 3, 480 438 41}1 118 95 142 55 252 316 214 

4............. 708 564 1, 790 I' 404 : 451 142 184 I 142 ' 40 202 300 260 
5............. (i40 579 1,100 364 1 404 142 124 i 118 50 202 268 244 

6 ............ ·I "332 I 454 568 ! 348 I 348 I 106 148 100 55 316 260 172 

~::::::::::::: ~~~I :~: :~:!I :~~I' :~ 1~: I ~~~ 1~~ : ~~: ~:~ ~~~ 
9............. 287 414 1,170 64b 268 i 178 95 98 60 208 228 111 

10 ............. I 228 , 361 2, fi3Q 956 286 : 154 90 87 92 190 220 126 

11 ... ' .. . .. .. . . 222 265 1, 990 890 184 118 90 118 85 172 214 91 

12 ............ ·I 216 282 1, 630 7f)2 202 98 81 202 68 645 214 96 

13............. 2681 219 1, 790 615 196 87 72 154 90 691 214 126 

14 ............. 1
1 

348 I 170 1, 730 544 184 90 71 112 82 451 214 136 
15............. 253 154 1, 230 4981' 184 98 62 100 80 364 196 176 

16............. 1621 140 992 450 18-! 98 62 92 75 316 202 198 

17 ............. ! 148 187 1, 810 40-! ' 160 202 60 85 75 276 19611,240 

18 ........... --I 1-!2 ' 166 1, 590 392 136 142 60 77 77 252 172 2, 590 

~~:::::::::::::1 ~~~ ~:~ 1.~: :~~I ~:~ 1~~ ~~ ~~ :~ ~:~ ~~~ 1·~: 
21. ............ I 128 166 768 316 160 98 268 68 62 220 154 992 

22 ............. 1 728 297 722 800 130 I 154 474 72 75 196 I 148 2,750 

23 ............. 1,130 297 661 268 130 118 451 68 68 196 148 2, 990 

24............. 623 314 592 252 112 98 252 68 72 172 154 2,150 

25 ........ _.... 419 260 521 ::
0

o I 112 87 284 72 55 184 154 645 
26............. 361 297 474 .,, 268 98 252 62 118 178 172 1, 060 

27-............ 540 723 451 236 252 87 236 58 148 172 236 920 

28............. 540 2, 096 380 228 392 77 196 58 148 498 214 706 

29............. 332 521 208 268 82 172 52 568 938 192 630 

30............. 365 828 498 208 236 284 52 544 630 172 615 

31..... .. .. . .. . 332 '....... 615 .. .. .. . 184 .... -.. 208 48 .. .. . .. 451 .. .. .. . 544 
=i====i= ~--~=------.1= 

a Taken from ice curve January 6 to 23, inclusive; January 29 to February 28, inclusive; December 
9 to 17, inclusive. 

b Estimated at Groverville Dam. 



HOYT.] HUDSON IUVER DRAINAGE BASIN. 135 

1lfean duil!f di.sclun·gc, iii .~l'l'onrl:(l'l't, ~~l Fishkill Cl'eek at Ulenham, ;.V, r., etc.-Continued. 

Day~. .Tan. Feb . ~Iar. },pr. 

-----~ 

300 I 
1903. 

1.--------- 49t' 5::\::! 3,130 7ti8 190 87 1, 770 938 lti6 372 

2 ...... ------ 46:2 462 1, 610 flt'O 

I 

16tl 85 
! 

1,170 20::! lltll ltltl 332 

3.----------- l)cj,') I 615 1, 080 

I 

509 lGG 77 
I 

752 166 fl68 1G6 308 
I 

4 ............. 1.1:20 787 859 544 178 77 580 190 509 160 308 

.5.------------ 8:2S 1,360 768 737 172 75 ! 4ti:l 438 4],j I 148 308 
() ____________ 1>45 1,190 7~2 

I 

f>-1-1 160 68 -lti2 603 -11il i 142 308 

7 ............ .).')ti 828 G03 486 1-12 65 415 1,1:W i\64 1-12 1>284 

8 ............ 521 568 630 630 130 8.5 28-1 1,-120 308 I 148 

9 ............ (f 297 fi68 1, 230 1, 2-10 118 liS 276 813 276 -1,690 

10.------------ 3-18 491-l 1,230 1, 2-10 lOti 130 244 .580 :lill 6, 910 

11 ... ---------- 373 4G2 1,0.')0 920 112 154 21! 462 27ti 3,130 

12 .. -- ... ------ -li-1 

I 

S59 1, OtiO 737 9S 178 21-1 415 244 2, 290 

13 ..... -------- 41-1 li7-1 8,.')9 61fl 98 208 214 380 214 1, 690 

14 ............. 486 706 737 f>6S !JS 276 2-1-1 316 196 1,420 

15 ...... ------- 474 55() 661 592 17:.! 521 208 27ti 190 1, 080 

16.------------ 223 509 ,')92 068 130 992 166 244 190 974 

17 ............. 228 

I 

36.') 5H 

I 

.')09 98 90-1 166 244 5[>6 904 

18 ...... ------- 176 3-10 486 451 ~18 5!c!2 16fi 24-1 t161 938 

19 ..... -------- Vi2 3.56 462 
I 

380 90 509 208 21-1 462 938 

20 ........... -- 243 
I 

36-1 415 3G-1 92 .521 190 I 292 340 722 

21. ......... --- 223 3ti4 380 340 85 t'-1-1 202 I 332 308 ti03 

1, 02.'i 82 
I 

22 .... - -------- 892 1180 276 I 1, 630 190 I 21l4 276 556 

23.------------ .'i07 392 1,010 292 7F) 
I 

1, 690 308 2-14 260 532 

24 .... - ----·--. 268 348 2, 250 2t'-1 68 I 1, 420 808 184 220 67G 1·------
25 ... ---------- i -106 032 1. 690 276 70 1, 240 190 208 208 580 

26 .... -- .... --. 88ll 316 1, 230 2.)2 77 931'1 178 
I 

462 190 486 

27 ............. 474 ~7t) 1, 010 286 72 706 ltiti 348 190 

I 

41fi 

28.;----------- 404 
I 
. ~-- ~~~-~ 8-14 214 77 509 130 824 190 892 

29 .... - ·····•·· 768 722 2011 244 691 112 509 

-~~-I 
372 ......... -----· 

30 ............. 920 G4."i 

t- --~~~-1 
I 

130 1,490 292 813 372 ------- -------;------
31 ..•.... ···--- 782 I : 798 100 -104 11,2GO 372 -------1-"·" ~-------~ 

a Taken from ice eurve January 9 to 26, inclusive. bEnd of record. 
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J<).~tinwfe(li/IU1lthly disclwryc (~( Fi.~hkill Creek ut Olenlunn, IV. r., for 1901-1908. 

[Drainage area, 198 square mileH.] 

Discharge in second 

Month. 
Maximum. Minimum. 

1901. 
July 261 75 
August _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 630 95 

September_ _ _ _ _ _ _ _ _ _ _ _ 361 114 
October _ _ _ _ _ _ _ _ _ _ _ _ _ _ 482 114 

November____________ 261 j 124 

December ___________ -,- 3~~0~-~-,---~-9_3_ 

1902. I ~ 
January _____ . ___ .____ 1, 670 1 

Februarv ____________ . 2, 096 I 

March __ · _____________ .I 13, 700 ! 

April. _______________ -I 9.56 

~:: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J ~~~ 
July ________________ -I 474: 

August _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2J2 

September ___________ -I 568 
October _____________ . 1 938 

November ____________ 380 
December ___________ _ 

The year ______ _ 

1903. 
January ____ .... __ . _. _ 

February ___ . _. _. _. _. _ 
March _______________ _ 

ApriL __ ... _ ......... . 
J\Iay ___ .. ___ .... __ .. _ 

J nne __ ..... _. _ .. _. _. _ 

July . _ .............. _ 
August ___ . _ ... _ ..... _ 

September. _ ..... _ ... _ 

October ......... _ ... -~' 

November 1-7 --------

2,990 

13, 700 i 

1,120 

1,360 

3, 130 

1,240 
244 

1,690 
1, 770 

1,420 
938 

6,910 

372 

128 
140 
380 
208 
112 

77 

59 
48 

40 
174 
148 

91 

40 

152 

276 

380 
190 

68 
65 

112 
166 
166 

142 
284 

1-

-feet. I 

Mean. 

120 

404 
193 

186 

150 

610 

449 
382 

1,647 
431 
262 

123 

162 

97 

106 

324 
218 
726 

411 

494 

581 

964 

518 
119 

564 
351 
448 
342 

751 

317 

Run-off. 

Second-feet I Depth in 
Rainfall 

in inches. 
pe~rt~~re inches. 

0.606 0. 70 8.05 
2.040 2.35 8.58 
. 975 1. 09 4.54 

. 939 1. 08 3.28 

. 758 . 851 2.22 

3. 081 :- 3. 55 7. 74 

2.267 2.61 
1.929 

I 
2.00 

I 

s. 317 I 9.59 
2. 206 i 2.47 

I 

! .. ···-·-

1.323 I 1.52 
! 

. 621 ! . 69 :-------. 

. 818 i . 94 I·- .. ----
I . 56 .490 1 I·-.----. 

. 535 I . 60 
1. 636 : 1. 89 

I. 101 I 
1. 23 

3.666 4.22 
--~ 

2.076 28.32 

2.494 2.87 
2.934 3.04 

4.868 5.60 
2.616 2.92 

. 601 . 69 
2.848 3.17 
1. 772 2.04 
2.262 2.61 

1. 727 1. 92 

1. 772 2.04 

1. 600 1. 79 
I 
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WAPPINGER CREEK NEAR WAPPINGER FALLS, N. Y. 

The drainage basin of this creek comprises a hilly plateau, 400 to 
500 feet above sea level. The area is nearly rectangular in shape, and 
include~-; numerous small lakes and marshes. The run-off is drained 
from the numerous hills, which dot the area, through numerous wind­
ing brooks. At a point about 16 miles a hove the mouth of the ~-;tream 
the basin becomes narrower and more nearly level. The stream flows 
near the right of a valley 3 to 4 miles in width. It descends gradually 
to vVappinger Falls, at which point it makes a sudden descent to an 
elevation of a few feet above sea level. The elevation of "\Vappinger 
Pond is 78 feet. 

The gaging station was established ~Iay 1\:J, 1903, at the first high­
way bridge abm·e "-T appinger Falls, N. Y. The vertical gage is 
attached to the central pier. It is read twice each day by Lee 
Jackson. Discharge measurement~-; are made from the two-span bridge 
to which the gage is attached. The spans have lengths of 4:3 and 46 
feet. The channel is straight for 250 feet above and for 300 feet below 
the bridge. The bed of the stream is composed of sand and gravel 
with a few bowlders. The drainag·e area above the gaging station is 
194: square miles. At the junction of the east and west branches of 
the creek, the drainage area is 1±1 square miles, and above the mouth 
of the creek it is 216 square miles. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Discharge measurements of TVappinger Creek ~1ear TVappinger Falls, N. r., in 1908. 

Date. Hydrograper. r Gage --~ D · h 
: height. , 1sc arge. 

I 

May 19............... . . . . . . E. P. Roundey ................. j 

----

Feet. ' Second-feet. 

0.60 62 

June 16 ..................... F. H. Tillinghast ............. ·j 
July 7 ...................... , ..... do ....................... . 

4.50 1,368 

1. 70 317 

July 27...... . . . . . . . . . . . . . . . E. P. Roundey .............. _ .. 

August 1 ..... _ ...... _ ............ do .. _ ........... _ ........ . 
Do ............ _ ....• _ ...• _ . _do .......• ~ ••..•...••• - .. . 

September 3 ............. _ .. F. H. Tillinghast ...... ------ .. 

1 

8eptember 17 .... _.......... E. P. Roundey ...... - ... -.... :. 

. wl 127 

1. 10 166 

1. 10 1 
169 

2.351 567 

1. 50 305 
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lrfean daily gage height, in feet, of Wappin,qet 01'cek near TVappinga Fall.~, N. r.,fm·1903. 

18. __________________ . -----.---------

19 •. ------.--- ....... - ----.----------

20 .. ---------------------------------1 
21. _________________________________ _ 

22 •. ----------- .. -- ------·---. ···----

23 ........ -----. ·----------·-·--- ----
24. _________________________________ _ 

25 ....... ------ ·------ ·--------- ··--· 

~~:::::::::::::::::: :::::::::::::::::1 
28 ...... ---------------··-----···----

29 .. ---------------------.----- ... ---

30 .... ----------.---------- ...... ---. 
31. ................................. . 

0.60 

.. 55 

.. so 

.50 

.50 

. 45 

. 50 
I 

.40 I 

.3.5 

.. 15 

1. 25 

3.00 I 

2.60 I 

2.60 

4. 60 I 

5. 70 

4.30 

4.20 

3. 6.5 

3.20 

2.80 

2. 35 

2. 55 

1. 00 

1.10 

1.10 

1. 4.5 

1. 50 

1. 90 

1. 2.5 

1.15 

1.10 

. 95 

. 75 

.80 

1. 95 

1. 50 

2. 95 

4.70 

2.85 

2. 25 

2.00 

1. 70 

1. 60 

1. 55 

1. 45 

1. 30 

1. 30 

1. 30 

1. 30 

1. 25 

1. 30 

1. 25 

1.15 1 

1. 05 
I 

. 90 
I 

1. 20 

1. 60 

1. 50 

1. 5.5 

1. 70 

2. 35 

3.15 

1. 7.') 

1. 5.) I 

1. 50 

1. 40 

1. 30 

1. 20 

1. 20 

1. 20 

1. 20 

1. 20 

1. 20 

1. 3.') 

1. 75 

1. 50 

1.10 

1. 00 

1.00 

1. 00 

. 95 

. 75 

.70 

. 70 

. 90 

.85 

. 70 

2.3.') 

2.10 

2. 00 

1. 90 

1. 8.'} 

2.10 

1. 95 

1. 70 

1.60 

1. 55 
1.50 

1. 50 

1. 40 

2. 751 
2.1n 

1. 8.5 

1.65 

1. 50 

1.50 

1.50 

1. 50 I 

1. 40 

1.30 

1.15 

1. 70 

1.10 

Dec. 

1. 30 

1. 55 

1. 30 

1.10 

1. 65 

1. 35 

1. 30 

1. 25 

1. 20 

1. 20 

1. 25 

1. 20 

1. 05 

1. 45 

1.50 
1. .50 

1. 50 

1. 50 

1.50 

1. 75 

4.10 

7. 25 

7.35 

n.SO 

4.5.5 

4.10 

3.15 

2.45 

2.25 

2.20 

2.20 
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WALLKILL RIVER A'f NEWPALTZ, N. Y. 

This station was established July 7, 1901, at the highway bridge at 
Newpaltz, N. Y., and was discontinued November 10, 1903. Gage 
heights were read twice each day. The channel at this :::;tation Is straight 
and the bed ii-i permanent. The gaging section is deep and the water 
sluggish at low stages. At both high and low water the conditions are 
not favorable for accurate measurement. The records and computa­
tions for the three years during which the station was maintained are 
given herewith. The gage heights and discharge measurements have 
been revised and redueed to a common datum·. A reeord has been kept 
of the thickness and condition of the ice during periods when the stream 
was frozen over, and discharge measurements have been made and a 
rating table has been prepared, which is applicable only to the frozen sec­
tion. On July 16, 1903, the old wire gage was replaced by a standard 
chain gage which was installed by F. H. Tillinghast. The length of 
the chain from the end of the weight to the marker is 30.38 feet. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Discharge measurements of Wallkill Ricer ul Ne1cpallz, .N. r., for 1901-1903. 

Date. Hydrographer. 

1901. 
July 7 _ ...... _ _ _ _ _ _ _ _ _ _ _ _ _ R. E. Horton and G. B. 

Hollister. 
July 8 __ •. ______ • __________ . ___ •. do . ___________ • __ _ 

July 19·---------------·---- A. E. Place ...... ------
July 23 _ .. _ . __ . __ . _ . _ .. __ . . . .... do . __ ... _ .. __ . _ ... 

August 7 . _ . _ .. __ . _ . _______ , _ . _ .. do ..... _ . _____ . _ . _ 

August 13 .. _______ .... _ .... ! __ ... do __ . ___ . ___ .. __ .. 
I A. ugust 20 ........... _ ...... : __ . _ . do .. _ ..... __ .. __ .. 

August 28 _ . __ ... _ .. _ .. ___ .. i ___ .. do ___ .. ___ .. _____ _ 
August 31 .. ___ .. _____________ ... do . _____ . ___ .. ___ . 

September 5 .... __ . ____ . _ . _ ..... do ...... _ . ___ .. _ . _ 
September 19 __________________ .do ... _____ . ______ _ 

October 1.. _______ .. __ . _ _ _ _ W. W. Schlecht ... ___ __ 
October 9 ___ ..•.... ____ . _ _ _ _ __ .. do _________ ... __ . 

October 11. ________________ ..... do----------------
October 24. _________ . __ . __ . __ ... do ______ •• ___ • __ __ 
November 9 ________ .. ____ . __ ... do ______________ __ 

November 16 _____________ . ____ .do __________ • __ ... 

November 27 . __ . ____ ------ ----.do __ .. __ ..... -----
December 11 .. _______________ ... do . ______________ . 

December 19. _____________ . ____ .do .. ____ .. ______ __ 

alee 0.7 foot. 

Gage height. 

Original Corrected 
reading. reading . 

. ---

Feet. Feet. 

7. 19 7. 19 

7.25 7.25 
8.23 B.21 

6.20 6. 18 

14.85 14.79 

7.85 7.79 

10.00 9.90 
10.60 10.50 

9.07 8.97 

8.90 8.80 

7. 73 7.63 
7.36 7.26 

6.48 6.38 

6.30 6.20 

6.33 6.23 
5.94 5.84 
6.50 6.40 
7.52 7.42 

11.50 11.40 
1::.. 70 13.60 

blce. 

Discharge. 

Second-feet. 

824 

843 
1,243 

306 
7,365 
1,037 
2, 729 
2,982 
1,917 
1,676 
1,076 

896 
398 

340 
333 
178 
402 

1,022 
a3, 040 

__ b~,277 
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Di$char-ge mew;uremenl.s of H'allkill River at 1Vewpaltz, N. )'., elt·.-Continued. 

Gage height. 

Date. Hyclrographer. Discharge. 
Original Corrected 
reading. reading. 
--- ---

1902. I 

January 21 ---------------- W. W. Sehlecht_ ______ _ 
Feet. Feet. Second-feet. 

7.24 7. 14 a332 
January 23 _. _______ . __ .. _ .. _ ... do .. _ ..... _____ . _. i 17.33 17.23 b 6, 063 

January 31 ----------------.· .... do---------------- 9.07 8.97 Cl,l67 

February 10--------------- ..... Llo --------------- 7. 78 7.68 597 
February 24 .. _. _ .. __ ...... ___ .. do ... ___ ..... _ .. _. 7.33 7.23 C288 
lVIarch 11 . _ ... _ ...... __ ......... do _ ........ _ .... . 15.93 15.83 d 7,140 
April 9 .• __ •••• ____ • • • . • . • • • .•.. do .............. . 13.21 13.11 5,354 
April21 .. _________________ ..... do---------------- 7.57 7.47 1,028 

April26 ------------------- ..... do------------~-- 6.92 6.82 680 

May 1--------------------- ..... do---------------- 10.26 10. 16 2,623 
May 13 .... _ .. _ .... ____ ......... do .... _ ... __ .... . 6.68 6.58 506 

May 21 ... _. _. _ ... _.: ........ _ .. (lo .... - .... -.-----, 6.33 6.23 344 

June 6 --------------------~-----do----------------' 6.40 6.30 381 
J nne 19 .. __ .. _ .. ___ ... _. _ ... _ .. do ........... _ ... . 6. 18 6.08 295 
July 16 __ . __ . ___ ... _ ... _ . _ . H. K. Barrows ........ -1 
July 29 ....... __ ... _ ... _ . . . . .... do _ ..... _ ........ . 

5. 70 5.60 124 

7.49 7.39 942 

~::::: ~c::::::::::::::: :::: :~: :::::::::::::::: 
September 18-------------- H. K. Barrows and P. I 

M. Churchill. 

7.98 7.88 1,150 

6. 72 6.62 518 

5.86 5.76 169 

5.96 5.86 210 

November 4 _ ..• _ .•. __ ••• _ _ F. H. Tillinghast _. ____ . 7.95 7.85 1,165 

November 18 -------------- _____ do---------------- 6.62 6.52 550 
December 2 __ . _ .. ____ .. ____ .• _ •. do .. _________ . ___ _ 6.80 6. 70 626 

1903. 

January 7----------------- F.H.Tillinghast ------- 11.20 11. 10 e 2, 293 
February 10 . _____ ... __ . _ .. __ ._.do .. __ . _ .. _ ... _ ... 10.90 10.80 2,028 
February 26 .. ____ . ____ .. _____ .. do ______ . ____ . _. _. 8.85 8. 7-5 !945 
March 4. ____ ... ___ . ___ . _. _ . __ .. do .. _____ . _. _ .. __ _ 15.85 15. 75 g 5, 985 
March 9 _____ .. ____ • __ • ___ . ___ .. do .. _-- _ .. ___ .. _ .. 13.25 13.15 d5, 39S 
March 24 . ___ . _________ .. _ _ _ ____ do . _____ . ___ . ___ . _ 14.95 14.85 6,821 
April 9 • ____ . ____ . ____ .. ___ . ___ . do . ___ .. _______ . __ 12.65 12.55 4,858 
May 12. ___ . __ . _ .. ___ . ____ . _____ do . _____ . _____ . _. _ 6.28 6. 18 370 
May 21 .. _. _ ... __ . ____ . ___ . ____ .do .. ____ .. _. _ ... __ 5.85 5.75 107 

a Ice 1.0 to 1.4 feet thick. 
b Ice 0.7 to 1.4 feet thick. 
c Ice 1 to 2 feet thick. 

dNo ice. ! Ice 0.6 to 1.2 feet thick. 
e Ice 0. 7 to 0.8 foot thick. g Ice above and below station. 
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Mean daily gage heirthl, in feet, rd Wallkill Ri1·er at Newpaltz, N. Y., for 1901-1.90/J. 

------- ----- ----- -----c----;-----;----;---,-----;---;-----:---,---

Day. I Jan. I Feb. I Mar. Apr. May. June. I July. Aug. Sept., Oet. I Nov. Dee. 

1901. - ---:------------~------~------

1. .......................... 1 ....... 

1 

..................... ••••••• 6.00 9.10 7.35 5.90 6.15 

5.80 9.75 7.15 5.90 5.95 

5.87 9.65 7.05 5.90 5.90 

9. 25 6. 90 5. 90 6. 10 

8. 45 6. 85 5. 95 6. 25 

8. 25 6. 75 6. 00 6. 55 

7. 95 6. 55 5. 90 6. 50 

7. 60 6. 37 5. 85 7. 20 

7. 32 6. 25 ,'). 75 9. 90 

6. 6.5 9. 05 7. 35 6. 20 ,j, 6.5 12.20 

6. 52 9. 00 7. 15 6. 20 5 .. 5.5 11. 60 

7. 32 7. 95 6. 95 6. 10 5. 8.5 10. 20 

lL:--:-·: ~ :: :. ::l: :J: ) :: :j: ::i ;.:E ~:: ::; :::: :: :~: 
17.. .. . . . I I . ·I· J . I :: ~ : ~ : ?, . ;: ~ ;:;, I ::: ~ 

~:::::::: ::r:: 1 ::: :::::!:: : : :: t:::: I ~:~ i!:~ I i:~ ::~I i:~ 1 !i~ 
~:::::::::::::~:::::::·, :: < J J: :I ~:~ 1m ~j~ i ~E ~~ 1 l:~ 
29 ............. 1··---........ j ..... J ...... ·······j---... '·" 1o.oo '·"'I 6.oo 6.rm, 11.10 
30 .................................. 

1 

..................... [ 5.78 9.80 7.15 1 6.oo n.3ri 19.15 

3l. ............ J .. - .... J ....... J ....... 1 .............. ,1 ....... 5.93 9.05 ....... 1 6.40 ....... 19.10 
====-1===1=====1= 



142 STREAM MEASUREMENTS IN 1903, PART I. [No. 97. 

Mean daily gage height, injPet, of Wallkill RiDer at Newpaltz, N: r., etc.-Continued. 

Day. Jan. \ Feb. Mar. Apr. I May.\ June. 
1 

July. Aug. Sept. Oct. : Nov.J Dec. 

1. .. ~~~~-- ... a15.0fi ~~-,: 2342 ~} 10.15 7.40 -= 9 40 6.00 10.15~-=~ ~ 7: 
2 ............. 13.00 8.65 23.70 8.8i'l X.85 7.15 7.05 9.00 5.95 10.75 8.25

1 

6.60 
3 _____________ 12.85!10.55 24.55 8.5.') 

1

. 9.0.') 6.9.5 7.70 8.65 5.90 10.05 i 8.05 7.40 

4 .....•....... 12.00 9.60 22.65 8.10 8.75 6.80 7.48 8.50 5.78 9.551 7.8.5 7.85 

5 .. ----....... 10. 35 9. 6.'i 20. 15 7. 90 • R. 25 6. 451 6. 98 8. 20 5. 68 9. 50 7. 55 8. 00 
6 ............. 10.60 i 8.80 15.10 9.60 I 7.85 6.25 6.68 7.85 5.60 10.00. 7.40 l-1.45 

7 ............. 10.10 I 8.05 13.10 7.60! 7.40 6.20 I 6.42 7.75 5.50 9.35 7.40 8.00 

8 ............. 9.60 I' 7.75 12.60 8.30 7.3.5 6.15 I 6.25 7.55 5.40 I 8.90 I 7.55 7.60 
9 _____________ 9.05 7.68 14.80 13.5f> 7.25 6.20 6.12 7.20 5.40 8.45 7.05 7.60 

10 _____________ 8.7f> 

1

. 7.60 16.3.5 13.40 7.00 6.40 6.00 6.9.5 6.00 8.05 6.85 7.55 

11 ............. 8.65 7.45 15.80 12.10 6.70 6.25 fi.90 6.80 6.35 8.151 6.65 1>7.50 

12 ............. 8.10 7.4.5 16.00 11.55 6.55 6.20 5.90 6.70 6.20 12.85! 6.60 7.50 

13_____________ 7.95[ 7.30 16.95 10.55 6.50 6.10 5.80 6.65 6.:.!5 11.80 6.50 7.45 

14----------··· 7.95 7.25 16.4019.70 6.45 6.0.5 5.68 i 6.58 6.35 10.40 6.50 7.40 
15 ............. 7.90 7.05 14.90 9.25 6.40 6.00 5.60 I 6.50 6.1.5 9.60' 6.50 7.40 

16 ............. 11 7.90 7.00 14.55 8.5.5 6.35 6.10 5.60 I 6.42 I 6.05 9.25! 6.40 7.40 

17 ............. 1 7.60 7.10 15.30 8.10 6.50 6.15 5.621 6.32 5.95 8.90! 6.40 12.10 
18 _____________ 7.45 7.05 13.65 7.90 6.20. 6.05 5.48 I 6.28 5.85 8.50 

1

. 6.40 12.15 

19 ............. 7.40 6.98 11.65 7.75 6.20 6.02 5.45 6.18 5.70 8.50 6.40 12.20 
I 

20 ............. 1 7.10 6.90 10.50 7.50 6.20 6.00 6.00 6.10 5.80 8.05 !' 6.40 12.20 
21. ............ 17.10 6.95 10.20 7.35 6.20 6.02 7.40 6.20 5.80 7.70 6.30 12.85 
22 ............. 18.40 6.95 10.10 7.25 6.20 6.22 8.55 6.00 5.80 7.55 6.30 18.90 
23 _____________ 

1

. 17.55 7.00 9.65 7.05 6.15 6.30 7.30 5.95 5.80 7.38: 6.55 19.55 

24 ............. 13.45 7.15 9. 5o 1. oo 6.1o 6. 25 10. 6o 6. oo 5. 8o 1. 23 1 6. 20 11.10 

25 ............. 13.05 7.20 9.35 6.85 6.10 6.10 13.90 5.95 6.05 7.05 I 6.20 I 16.15 

26 ............. ~12.10 I 7.65 R.90 6.75 6.35 6.10 9.00 5.90 9.55 6.851 6.25 15.40 

27 ....... _..... 12. 7n \11.30 x. 40 6. 90 8. 20 6. oo 8. 40 5. 90 11.90 6. 751 7. 25 1 14.10 
28 ............ -112. 55 a12. 6i) 8. 10 6. 35 9.10 5. 92 7. 70 5. 85 11. 80 11. 55

1 

7. 25 I 14. 10 

29 .............. 11.05 ....... 

1

10.10 6.5~ 8.30 6.02 7.35 8.15 13.35

1

11.15 1.00 I 13.70 
30............. 9. 40 .. . .. .. 10. 95 11. 6o 8. 20 6. 90 7. 35 7. 15 10. 25 9. 35 ' 6. 85 13. 20 

31.. ........... 1 9.15 .... ._.. 9.80 :~-------- __ 7.80 8.35 6.30 ....... ! 8.85\-------: 11.65 

a River frozen January 1 to February 28, inclusive. 
b River frozen December 11, 1902, to March 5, 1903, inclusive. 
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Mean daily gage height, in feet, of Wallkill Rira at .. Newpaltz, N. Y:, etc.-Cont'd. 
------;---------c-------- --

Day. 1 I I 
Jan. I Feb. Mar. 

1 
Apr. 

-~- -----1---
1903. 

1. .•.•......•. 

2 ............ . 

11.60 I 11.70 

11.50 I 11.90 

9.8.'i 

9.20 

8. 90 3 ................. 12.40 

4 .............. 13.15 

14.10 

13.45 9. 2.'i 

5 ............. 12. 6.5 14.60 9. 30 

6.............. 11. t>5 12.80 10.85 8. 65 

7............. 11. 00 12. 00 10 .. 50 8. 40 

8.............. 10. 60 11. 60 10. 4fi 10. 35 

9 ............. 10.10 11.30 12.30 ! 13.10 

10.................. 9. ()5 ll. 0.') 12.46 I 11.36 

11............. 9. 30 11.70 12.70 9. 9ii 

12 ' 9 10 1G. 45 11. 40 9. ,')0 

13:::::::::::::1 9:oo 1n.os 10.10 9.Hi 

14............. 9.15 14.30 I 9. 30 s. 80 

Hi............. 9. 00 13.45 I 9. 00 11.60 

16............. 9. 00 12. 70 I 8. 7,5 13. 45 

17 ............ . 

18 ............. . 

19 ............. . 

20 ...... . 

21. ........ .. 

22 •........ 

8.75 

8. 60 

8.45 

X. 30 

8. 7-5 

10. 4.5 

23 ............. 10.60 

24 ........ 

26 ........... . 

27 ......... . 

28 ............... . 

9.1-10 

9. 20 

8. 80 

S. 70 

9.10 

29 ................ 10. 3ii 

30 .............. 10. GO 

31. ............ 11.00 

12.50 

12.30 

12.20 

8. 70 

8. ii5 

8. 25 

9. 85 8. oc. 
9. 70 8. 00 

9. 4.5 10.60 

9. 2.5 12.90 
9. 2,) I 1.'), 00 

t-1. 9-'i 12. GO 

11.40 

12.20 

11.4-'i 

10.70 

~: ~~ I 
8.80 

s. 40 

R.15 

7. 70 
7. (j;) 8. 75 

8. 65 

13.00 

10.60 : 7. 45 
10.00 I 7.30 

9. ::\.') 

8. so 

7.1n 

6. 95 

10. 3.5 I- ....... I 
--------~--~-

6. 8.5 

6. 65 

6. 5.5 

6. 50 

G. 50 I 

6. 45 ' 

6. 40 

fi. 40 

6. 30 

6. ::w 
ti. 10 

6.10 

G.05 

6.0'i 

5. 70 

5.6.') 

.'i. 70 

;;_ 6-5 

5. 60 

5 . . ~.;, 

tl.ll-5 

6. 30 

6. 5.'i 

11.15 

1::!. 4.') 

11.15 

Aug. Sept. Oct. Nov. Dec. 

12. 20 6. 60 11. 40 6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.80 

6.80 

6. 75 

6. 60 

11. 0.') 6. 3.5 10. 00 

10. 5.5 6. 40 8. 00 

9. 75 6. 80 7. 8.5 

9. 40 13. 80 8. 00 6.80 ·- ----· 

6.80 ------· 8. \JO I 12.50 

8. 50 II 1-5. 45 
8.10 13.00 

7. 75 

8. 2.') 

7. 8.5 6. 3.5 6. 80 1 .. --.-. 

7.5fi 18.60 6.80 ......... 
I 

7. 35 22.50 6. 50 
7.10 20.80 6.50 , ____ _ 

7. 00 21. 30 a 6. 50 ... ____ . 

~: ~~ ~~: ~~ I: : :::: : : : ::::: 
6.55 16.75 ................... .. 

G. 05 15.30 

6.10 14.90 

7.40 

7.15 

G. 9.5 

6.80 

6. 70 

6 .• ')5 

G. 5f\ 

6. no 

6.55 

6. 70 

6. 40 18. 60 I! ___ . __ -I- . ____ _ 
7.00 12.-50 __ , ___ ......... .. 

6. 0-5 

6. 0.5 

5. 95 

5. 90 

5. 80 

5. 80 

5. 8-'i 
;;_ t-:.5 

5. 7-~ 

5. 70 

5. 70 
.5. 7i'> 

5. 85 

.5. 85 

.5. 75 

12. no 

11. t\0 

11. 0.5 

15.90 

H.ti:l 

13.10 

14. 70 

13.23 

6. ~15 

7. 20 

7. 40 

9. 60 

8. 95 

8. 65 

7. 4.'i 

7. 20 

7.10 I 
7.15 

7. 20 

7.10 

6. 90 

6. 8.') 

7.10 

8.75 11.15 __ , ___ 1 ______ _ 

8. 3o 10. 9o I _______ . _____ _ 

7.45 9.Rn 1-------' .. ·----
7.3-5 9.35 ;-- .. -·- -------

7.2.5 8.95 ---·--- ------· 
7.10 

7. 0.5 
6. 7.') 

6 .. 55 i 

8. tl5 ~-----. -------
8.3.5 1 .............. .. 

8.15 ............. . 

7.R.5 ' ....... T ...... . 
12. Ofi t-1. 90 

1 

7. iiO G. 3.5 7. G6 ................. . 

10. 9fi R. 151 6. 90 6. 2fi 7. 5.'i ............ . 
10. O.') ti. 70 6. 90 6. 25 7. 40 .............. . 

11.00 G. ti5 , 14. 90 6. 30 7. 15 ! ....... _ .. __ . _ .... . 

13. 8.5 7. 75114-40 G.1.5 7. 00 
1 

.. -.--. ----. 

~o"'--'-l-13_._2._5 -'--------'-~'_· 8_5_,1_· ______ - ___ ,_I _________ • 

a End of record. 
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Rating table for Wallkill River at Newpaltz, N. r, jo1· open section, from Jtdy I, 1901, 
to November 11, 1903. 

I 

.Di~ha<ge. ~ Gage Discharge. I Gage Discharge. I 
Gage Discharge. Gage 

height. height. height. height. 

Feet. Second-feet. Fed. Second-feet. Feet. Second-feet. Feet. Second:feet. 

5.50 105 7.45 973 I 9.40 2,206 12.70 4,856 
i 

5.55 120 7.50 1, 000 li 9.45 2,240 12.80 4,944 
5.60 136 

! 
7.5.5 1, 029 i' 9.50 2,275 12.90 5,032 

5. 6.5 152 I 1. 6o I 

1,058 9.55 2,310 13.00 5,120 
! 

5. 70 167 I 7. 6,5 I 1,087 9.60 2,346 13. 10 .5, 210 
5. 75 182 ' """,... :' 1,116 I 9.65 2,381 13.20 5,300 '· ,o i 

I 
5.80 198 7. 75 1,145 9. 70 2,417 13.30 5,390 
5.85 214 

I 

7.80 1,174 9. 75 2,452 13.40 5,480 
5.90 229 I 7.85 1,203 9.80 2,488 13.50 5,570 
5.95 244 : 7.90 1,232 9.85 2,523 13.60 5,660 
6.00 260 1. 95 I 1,261 9.90 2,559 13.70 .5, 750 
6.05 282 8.00 1,290 9.95 2,594 13.80 .5,840 
6. 10 304 8.0.5 1,321 10.00 2,630 13.90 5,930 
6. 1.5 325 ' 8.10 1',352 10.10 2, 706 14.00 6,020 
6.20 347 8.15 1,383 10.20 2, 782 14. 10 6,110 

\ 

6.25 369 8.20 1,414 10.30 2, 8.58 14.20 6,200 
6.30 391 8.2.5 1,445 10.40 2,934 14.30 6,290 
6.3.5 

I 

413 1 8. 30 I 1,476 10.50 3, 010 14.40 6,380 
6.40 434 8. 3.s 1 1,507 10.60 3,090 14.50 6,470 

I 

6.45 4.56 8.40 1,538 10. 70 3,170 14.60 6,564 
6.50 478 8.45 1,569 10.80 3,250 14. 70 6, 6.58 
6 .. 51) 508 8.50 1,600 10.90 3,330 14.80 6, 752 
6.60 .528 8.55 1, 633 . 11.00 3,HO 14.90 6,846 
6.65 554 8.60 1,666 11. 10 3,494 15.00 6,940 
6. 70 579 8.65 1,699 11.20 3,576 15. 10 7,034 
6.75 604 8. 70 1,732 11.30 3,662 15.20 7, 128 
6.80 629 8.75 1, 765 11.40 3,746 15.30 7,222 
6.85 654 8. 80 I 

1,798 11. 50 3,830 15.40 7,316 
6.90 680 8.85 1, 831 i 11.60 3, 914 15.50 7,410 
6.95 705 8.90 1,864 11.70 3, 998 i 1.5.60 7,506 
7.00 730 8.95 1, 897' 11. 80 4,082 1.5. 70 7,602 
7.05 7.57 9.00 1,930 11. ~lO 4,166 Jr). 80 7,698 
7. 10 784 9. 0.5 1,964 12.00 4,250 15.90 7, 794 
7. 15 811 9. 10 1,999 12. 10 4,336 16.00 7,890 
7.20 838 9. 15 2,033 12.20 4,422 16.10 7,992 
7.25 865 H.20 2,0()8 12.30 4,508 16.20 8,094 
7.:30 892 9.25 2, 102 I 12.40 4,594 16.30 8,196 I 
7.3.5 919 9.30 2,1371 1 12.50 4,680 16.40 8,298 
7.40 946 9.35 2,171 ,I 12.60 4, 768 16.50 8,400 
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Rating table for Wallkill Rirl't at Neupaltz, N. I~, for open 8ection, from Jnly I, 1901, 
to _Novemba 11, 1908. 

Gage Di;>chargl'. Gage ~-~-! -~ Gage In· h II Gage I 1 h height. height. D1se mrge. , height. 1sc arge. height. __ )Isc -~~ge. 
--- ----

I ' I I 
Feet. Second-fed. Fret. Seermd:(ect. Fed. Second-fed. Feet. , Serond:fccf. ' 

16.60 8,506 19.00 11,6.50 21.40 16,280 23. so I 21,880 
16.70 8,612 19. 10 11,840 21.50 16,500 23.90 22,140 

16.80 8, 718 19.20 12,030 21.60 16, 720 24.00 22,400 

16.90 8,824 19.30 12,220 1 21. 70 16,940 24. 10 22,660 

17.00 8,930 19.40 12,410 I 21.80 17, 160 24.20 22,920 

17.10 9,034 19.50 12,600 21.90 17,380 24.30 23, 180 

17.20 9, 138 19.60 12,780 22.00 17,600 24.40 23,440 

17.30 9,242 19.70 12,960 22.10 17,820 24 .. so 23,700 

17.40 9,346 19.80 13, 140 22.20 18,040 24.60 23,960 

17 . .50 9,450 19.90 1:3,320 22.30 18,260 24.70 i 24,220 

17. 130 I 9,560 20.00 13,500 22.40 18,480 24.80 24,480 

17. 70 9,670 20. 10 13,690 22.50 18, 700 24.90 ' 24,740 

17.80 9,780 20.20 1:3,880 22.60 18,920 25.00 25,000 

17.90 9,890 20.30 14,070 22.70 19,14-0 25. 10 25,290 

18.00 (/10,000 20.40 14,260 22.80 19,360 25.20 25, .580 

18. 10 10, 180 20.50 14,4.50 22.90 19,580 25.80 25,870 

18.20 10,360 20.60 14,640 23.00 19,800 2fi.40 26, 160 
18.30 10,540 20.70 14,830 23.10 ' 20,060 25.50 26,450 

18.40 10, 720 20.80 15,020 
I 

23.20 i 20,320 25.60 2t3, 740 

18.50 10,900 20.90 15,210 23.30 I 20,580 25. 70 27,030 

HI. GO 11,0.50 :n.oo 15,400 ' 23.40 
I 

20,840 2fi.80 27,320 

18. 70 11,200 21. 10 15,620 23.50 21, 100 25.90 27,610 

18.80 11, 3.50 21.20 15,840 23.60 21,3GO 26.00 27,900 

18.90 11,500 21.:30 113,0130 2:~. 70 21,1320 

---
a Logarithmic extension above 18 feet gage height. 

IRR 97-04--10 
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Ratiny treble jm· Wallkill Riuer at Sew1wltz, N. 1~, .fm· avemge icl' cmulitions .fl'om .July 
7, 19()1, to "-Yo1'embe1· 11, 1903. 

Gage I .. 1 'I Gage 
hdght. lh<e>a,-ge. 'I he;ght. 

--;::: [ 8econd:fcel. I Pat. 

r . 1 I Gage IJ~f' mrge. . height. 

-------- ~~~-

Feet. 

6.5o 9o I 8.45 

Sccondjeet. ~ Feet. 8econdjcct. 

849 1, 921 1 12. 35 3, 158 

8ft'l)/ltf)i:'l't. 

I 10.40 

6.55 106 8.50 872 10.45 1, 951 12.40 i 3, 190 

6.60 

6.65 

6. 70 

6.75 

6. 80 I 
6.85 

6.90 

6.95 

7.00 

7. 0.5 

7. 10 

7.15 

7.20 

7.25 

7.30 

7.35 

7.40 

7.45 

7.50 

7.55 

7.60 

7.65 

7. 70 

7. 75 

I 

121 8. 55 898 10. 50 1, 980 I, 12. 45 . 3, 223 
137 8. 60 92:~ 10. 55 2, 011 12. 50 I 3, 255 

152 8. 65 949 10. 60 2, 042 12. 55 3, 289 

168 8. 70 97 4 10. 65 2, 07:1 12. 60 3, 322 

183 8. if) 1, 000 10. 70 2, 10-1: 12. 65 3, 356 

199 8. 80 1, 026 10. 75 2, 135 12. 70 3, 389 

214 1 8. 85 1, 052 10. 80 2, 166 12. 75 3, 423 

230 'I 8. 90 1, 077 10. 8.5 2, 197 I 12. 80 3, 456 

24.5 ' 8. 95 1, 103 10. 90 2, 228 12. 8.5 3, 490 

263 9. 00 1, 128 10. 95 2, 259 12. 90 3, 523 

281 ,' 9.06 1,155 11.00 2,290 12.95 3,557 

299 I' 9. 10 1, 181 11. o5 2, 321 13. oo 3, s9o 

317 9. 1.5 1, 208 1

' 11. 10 2, 353 13.05 3, 623 

335 9. 20 1, 235 11. 16 2, 385 13. 10 3, 666 

353 9. 26 1, 2()2 ] 1. 20 2, 416 13. 16 I 3, 689 

371 9. 30 1, 288 11. 26 2, 4-1:8 13. 20 1 3, 122 

389 9. 35 1, 315 11. 30 2, 479 13. 25 1 3, 766 

407 9. 40 1' 342 11. 35 2, 511 13. 30 3, 788 

425 9.45 1, 369 11. 40 2, 542 13. 3.5 3, 821 

447 i 9 . .50 1, 395 11. 45 2, 574 13. 40 3, 854 

469 9. 55 1, 424 11. 50 2, 605 13. 45 3, 887 

491 9. 60 1, 453 I 11. 55 2, 637 13 .. 50 3, 920 

513 9. 65 1, 482 1 11. 60 2, 669 13. 55 3, 964 

635 9. 70 1, 511 11. 65 2, 702 13. 60 3, 988 

1. 80 557 9. 75 1, 540 11. 10 2, 734 I 13. 65 4, 022 

7. 85 679 9. 80 1, 569 11. 7,5 2, 766 I 13. 70 4, 056 

7. 90 601 9. 85 1, 598 11. 80 2, 798 13. 75 4, 090 

7. 95 623 9. 90 1, 627 11. 85 2, 831 I 13. 80 4, 124 

8. 00 645 9. 95 1, 6.56 11. 90 2, 863 13. 8.5 4, 1.58 

8. 05 668 10. 00 1, 685 11. 95 2, 896 13. 90 4, 192 

8. 10 690 10. 05 1, 715 12. 00 2, 928 13. 95 4, 226 

8. 1.5 713 10. 10 1, 744 12. 05 2, 961 14. 00 4, 260 

8. 20 /35 I 10. 1fi 1, 774 12. 10 2, 993 14. 05 4, 294 

8. 2.5 7.58 10. 20 1, 808 12. 15 3, 026 14. 10 4, 328 

8. 30 781 10. 25 1, 833 12.20 3, 059 14. 15 4, 362 

8. 35 804 10. 30 i 1, 862 12. 25 3, 092 14. 20 4, 396 
I 

;,..__8_._4o----'-l ___ 8_2o_· _._,___1_o_. 3_.5__,_[ __ 1_, 8_9_2__!..C__12_._3_o_,__ ___ 3_,_~~~-l ___ 1_4 __ · :._)5__.__4_,~430 
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Rating table for Wallkill River at Newpaltz, J.Y. 1~., for average ice conditions from July 
7, 1901, to November 11, 1.908-Continued. 

i 

I 
Gage Di~charge. 1 

Gage Discharge. height. 
I 

height. 
Gage Discharge. Gage Discharge. height. height. 

Feet. Sccrmd-jcct. Feet. Second-jed. Feet. Second-feet. Feet. Second-feet. 

14.30 4,464 15. 15 5,042 16.50 .5,972 18.10 7,080 

14.35 4,498 15.20 5,076 16.60 6,042 18.20 7, 160 

14.40 ..J-,532 15.25 5,111 16. 70 6,113 18.30 7,240 

14.45 4,566 15.30 5,145 
I 14.50 4,600 15. 3.5 5, 180 

14.55 4,634 15.40 5, 214 I 

14.60 4,668 15.45 5,248 

16.80 6, 184 18.40 7,320 
16.90 6,254 18.50 7,400 
17.00 6,325 

I 

18.60 7,475 
17. 10 6,395 18. 70 7,550 

I 
14.65 4, 702 15.50 5, 282 ', 17.20 6,465 18.80 7,625 

14. 70 4 736 I 15.60 5,351 

14. 75 -±: 770 I 15.70 5,421 

17.30 6,535 18.90 7,700 
17.40 6,605 19.00 7, 775 

14.80 4,804 15.80 5,491 17 . .50 6,675 19.50 8, 130 

14.85 4,838 15.90 5,.560 17.60 6, 740 20.00 8,.550 

14.90 4,872 16.00 5,630 17.70 6,805 20.50 8,900 

14.95 4,906 16.10 5,698 17.80 6,870 20.60 8,982 

H5.00 4,940 16.20 5, 766 17.90 6,935 20. 70 9,064 

I 

15. 0.5 4,974 16.30 .5, 83.5 

15.10 5,008 16.40 .5,903 

18.00 7,000 21.00 9, 311 

li 
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1lfeun daily dischm'f/C, in second-feet, 4 H'ullkill Ricer at Newpaltz, N. }~,for 1901-1903. 

Day. .Tan. \ ~eb~ I Mar. ~pr. I May. 
1 

June., July. I Aug. ! Sept. ~ ~~ Dec. 

1. 1~1~----- ___ ---1 __ ,_ ___ _ ___ i _____ -------1------ 2w I 1,m 919 ,, "" 

L>< ; ;;;: t/ : :: ; ; ;:: ;;;;::;;;;;;~::;:\ ~ i ~:E ;E ill ili 
7 .................... · ....... 11 

...... .1. ..... -:- ...... 1 

....... 1 881 14,208 1,261 503 229 478 

::::::::::::::11:::::::::::::: :::::::~::::::: :::::::::::::: :~ ~:~:: 1,:: :~~ ~~: 2,:~: 
10 ........................... ', ....... 1 ....... ' ....... 

1 ....... 11 554 1,964 919 347 152 4,422 

~~:::::::::::J::::::: :::::::1••••••• ••••••• • ••••I••••••• :: · ::~~ ~~: :~: ::: ::~~: 
"-- __________ -~-- __ . ________ . 

1 
______ , ______ t ______ , ______ .,1, m;s 1-'· o.;,< 757 304 391 2, 595 

[i::: : :;:::::!::::: ::: ):::;:j: ::::1 :::::l:::::;, 1.~ ~:~!I ::~ 1 ·~ ~ !!§ 

F:: : :- t ] >! ::: : :: } :: :(/I J~ II~:~; i ~I ~t I::~~;' ;}] 
~:: :_: -: -••::•·: ... • : • [: [·j:: .. :•. ~:. ::~~ :f: I Ei 1,:~ ::: 
28- ................... 1 ....... '1 ....... 1 ....... 1 ....... 1....... 20i 18,010 8ti91 2ti0 !)04 2,346 
29 ............. , ....... 1 ..................... ,....... ....... 20i '2,!;:30 fl03 2!10 503 3,998 

30 ............. 11 ..................... , ....... 

1 
....... 1······· 192 2,488 811 21)0 413 11,935 

31.. ........... ~-~· ~,.__. ..... ··~----~~ ....... 238 1,965 ._.._._._.__._,~ _ _!34 ~ 11,840 

Mean ... I._.._._._._.._.._._._._.I-_···_-_._.'·_-__-=J._.._._._._.j .. ~__-_-_·[- 5;)1_ 2,0~ ~ 528 ~~ 3,323 
--~-----1---- ~- -~ ---~ --------
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J[ean d(dly disclwTrfe, in sermul-fel'l, td TVallkill Rira at ]{ewpallz, i'r., Y., etc.-Continued. 

__ n_a_y_. --I-J_a_n_. _F_e_b ____ :r._r_ar_.I_"P'_I ""' !--J-ttt_I~_·. Jul)~ _""" !_"••J•\ I (k\. ~<>V~ _n_e_c_. 

1902. 

1 a4 !174 a 949 20, 892 2,102 2,744 

2:: :: : : : : :::::!as: ;90 a 949 21, 620 

3 ............. ''3, 490 a2, 011 23,830 

1, 831 1, 831 

1, 633 1, 965 

4......... . .. a2, 928 a1, 453 19,030 1, 3.')2 

5 ............. a1, 892 a1, 482 13,785 1, 232 

6 ............. a2, 042 a1, 026 7, 034 2, 346 

7 ............. a1,744 a668 fi,210 
1

1,058 

8 ............. a1,453 a535 4,76811,476 

9 ............. a1, 15.5 a 504 6, 7fJ2 5, 615 

10 ............. rtl, 000 11469 8, 247 5, 480 

11 ............. a9491 a407 7,698 4,336 

12.. ... . . . . a690 a 407 7, 890 3, 872 

13........ a623 a3.'i3 8,'ilii 3,050 

14........ a623 a335 8,298 2,417 

15 ............ 11601 11263 11,846 2,102 

16......... a tiOl a 24.') 6, .517 1, 633 

17 ............ a469 a281 7,222 1,352 

18............. a 407 a 263 5, 70.'i 1, 232 

19.......... a 389 <~239 3, 9.')6 1,145 ' 

20 ....... - (f 281 a 214 a, 010 1, 000 

21. ........... . a281 

22 ............. a7, 320 

23 ............. al), 707 

24 ........ - - - - - <~3, 887 

25 ............. a:1, 623 

26 .......... - .. rt2, 993 

a 230 

a230 

a24.5 

a299 

2, 782 

2,706 

2, 382 

2, 27-'i 

<~317 2,172 

a491 1,864 

27 ............. a:~.~23 a2,479 1,.53~ 

919 

86-5 

7fl7 
730 

6-">4 

604 

ll80 

1, 765 

1, 445 

1, 203 

946 

919 

865 

730 

579 I 

50:! 

478 

4fi6 

434 

413 

478 

347 

347 

347 

347 

347 

325 

304 

304 

413 

1,414 

28 ............. n~l. :.')';9 a3, 3f>l) 1, 3.52 413 1, 999 

29 ...... - ..... - '1~. 321 2, 706 503 1, 476 

30 ............. l1],342 ....... : 3,370 3,960 1,414 

3l. ............. nl,2ll8 ....... 1 2,488 1,174 

946 

811 

705 

629 

456 
369 

347 

325 

347 

434 
31)9 

347 

304 

260 

304 I 

325 

282 

269 

811 

757 

2,206 

1,930 

1,116 1, 699 

989 1,600 

720 1,414 

.)69 1, 203 

443 1,145 

369 1, 029 

312 838 

198 

161 

136 

136 

142 

100 

90 

260 I 260 

705 

629 

579 

554 

518 

478 

443 

400 

382 

339 

304 

347 

260 

24.) 

260 

2691 946 

260 

245 

2, 744 

3, 210 

229 2, 668 

192 2, 311 

161 2, 275 

136 2, 630 

105 2,172 

70 1, 81l4 

70 1, 569 

260 1, 321 

413 1,383 

347 

369 

413 

32.5 

282 

245 

4,988 

4,082 

2,934 

2,34ti 

2,102 

1,864 

214 1, 600 

167 1, 600 

198 1, 321 

198 1,116 

198 1, 029 ' 
198 

198 

935 

854 

1, 633 

1,445 

1, 321 

1,203 

1,029 

946 

946 

1, 029 

757 

654 

554 

528 

478 

478 

478 

434 

579 

528 

946 

1,203 

1,290 

1, .'i69 

1, 290 

1,0.)8 

1,058 

1, 029 
rt425 
1142.') 

a407 

<~389 

a 389 

(f 389 

434 a2, 993 

434 a 3, 026 

434 a3, 059 

434 a3, 059 

391 a3, 490 

391 a 7, 700 

503 as, 160 

347 a6, 395 

356 • 1, 633 

391 892 

369 3, 090 

304 5, 930 

304 1, 930 

245 282 757 347 lt r., 732 

260 

235 

269 

680 

1,538 

1,116 

919 

919 

1,507 

229 2, 311 654 369 a 5, 214 

229 4, 166 604 865 a 4, 328 

214 4, 082 3, 872 86-5 a 4, 328 

1, 383 .5, 435 3, 535 730 a 4, 056 

811 2, 820 2,112 I 654 11 s, 122 

1\Iean ... ,a2, 139 
I 

39~·--' 1,831_:-~~2~702 

913 i 394 ~~-7421 ___ s=~~-~·-o~1-~o: 2,611 

a Taken from ke curve. 



1t>o STREAM MEASUREMENTS t:N i903, PART t. [NO. 97. 

~lfean daily d·ischarge, ·in second-feet, of lVallkill Riva at Newpaltz, .N. Y., etc.-Continued . 

. ... n.; ~~., ~b~ ~"'·I Apt:! >Ia)'. June. July. Aug. ~.;:- Oe;. -;;~-De; 

1903. I : 
1 a2 669 '<~2 734 a9, 007 2, 524 : 654 Hi7 4 422 528 3 746 304 629 

2::::::::::::: a2: 6051a2: 8~3 a7, 040 2, OtiS 554 152 3:452 413 2:630 304 629 

3 ............. a3,190 l"4, 328 a5, 595 1, R64 f)()3 167 3, 050 434 1, 290 304 604 

4 ............. a3,ti89 a3,887 478 152 1,203 304 528 aS, 316 2,003 2,452 629 

5 •.•.......... a3, 356 .a4, 668 478 136 1, 290 304 629 

6 ............ - a2, 7021a3, 456 456 121 1, 445 304 629 

7 ............. a2, 290 (2, 928 434 121 1, 203 412 . 629 

8 ............. a2, 042 ,a2, 669 434 152 1, 352 5, 120 1, 029 11, 050 629 

9 ............ a1, 7441a2, 479 391 282 1,145 919 18,700 478 

10 ............. al, 482 a2, 321 4, 637 3, 704 347 391 946 I....... 784 15, 020 478 

11 .. _ .......... a1, 288 a2, 734 4, 856 [ 2, 595 304 503 ~m 730 
1
16,060 4781 ...... . 

12 ............. a1, 181 a5, 937 3, 746 2, 275 304 3, 535 705 730 14, 160 ............. . 

13 ............. a1, 128 a5, 664 2, 706 2, 034 282 4, 637 629 654 12, 120 ............. . 

a4, 192 2,137 

3,290 1, 699 

3,010 1,.')38 ' 

2, 972 2,896 

4,508 5,210 

2,206 5,840 

1,864 4,680 

1, 600 7, 363 

14 ............. a1, 208 a4, 464 2, 137 1, 798 282 3, 5351 579 503 ·8, 660 ............. . 

15 ............. n1, 128 a3, 887 1, 930 3, 914 282 7, 222 503 434 5, 660 ............. . 

16 .... - ........ a1, 128 as, 389 1, 765 5, 52.5 304 6, 846 518 579 730 4, 680 ............ . 

17 ............. •tl, 000 a3, 255 1, 732 4, 422 282 4, 768 478 973 1, 765 3. 540 ............. . 

18............. a923 a3, 125 1, 633 !' 3, 788 282 3, 914 503 838 1, 476 3, 330 ............. . 
19............. a849 a3, 059 1, 445 3,170 245 3, 452 705 784 973 2, 520 ............. . 

20............. a781 a1, 598 I 1, 321 2, .')95 229 838 811 

1 

919 2, 170 .............• 

21. ............ a1, 000 a1, 511 1, 290 2,137 198 7, 794 1, 029 838 865 1, 900 ............. . 
22 ............. a1, 951 a1, 369 3, 090 1, 798 , 198 6, 611 946 784 784 1, 700 ......... ___ .. 

23 ............. a2, 042 a1, 262 5, 032 1, 5381 214 5, 210 2, 346 680 757 1, 510 ............. . 

24 •............ 
1

a1, 569 a1, 262 6, 940 1, 383 214 6, 658 1, 897 654 604 1, 380 ... __ ........ . 

25 ............. 
1

al, 235 al, 103 4, 768 1, 116 183 5, 345 1, 699 784 503 1, 200 ....... , ...... . 

26 ............. m,026 a1,000 3,746 1,087 167 4,293 1,864 1,000 413' 1,090 ............. . 

27 ............. f a974 a949 3, 090 973 167 3, 370 1, 383 680 369 1, 030 ............. . 

28 ............ -~a1, 181 a3, 590 2, 1130 892 183 2, 668 579 680 369 946 .. _ .......... . 

29 ............. a1,892 ....... 12,172 811 214 I 3,410 554 6,846 390 811 ............. . 
30 ............. la2, 042 ....... 1, 798 705 214 5, 885 1,145 6, 380 [ 325 730 ............. . 

31. ••..•...... ·la2, 290 . . . . • . . 2, 896 183 .. . . . .. 757 5, 3451 ....... 
1 

654 ............. . 

Mean. ·-1~;;,9W~2,558 ~~~ 3,155 ~1-:386 2,236 ~~4,";6 -577 ~ 
a Taken from ice curve. 
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]<,'stinwtcd monthly discharge of Wallkill Rira at Ncwpallz, N. J~, for 1901-1903. 

[Drainage area, 736 Hquare miles.] 

Discharge in ;;econd-feet. 

:Month. 
Maximum. Minimum. :Mean. 

1901. 

July 7-31 - - - - - - - - - - - - - - - - - - - - - 1,267 192 551 
August _ . ____ . ___ . ___ . _____ . _ . 6,200 198 2,043 
Septem her ____ . _ . ____ . ________ 2,453 369 981 

October ---------------------- 1,145 260 528 
November_._. ____ ._._ ... ___ ._ 1,633 121 517 
Decem 1 1er _____ .. ________ . ____ 11,935 229 3,323 

1902. 
January. ___ .. ___ ............. 7,320 281 2, 139 
February _ .. _____________ . _ .. _ 3,356 214 739 
March __ . _ . ____ . ___________ . __ 23,830 1,352 7, 188 

ApriL---------_-------------- 5,615 413 1,878 

May ... ---- - .. -- --------------- .. 2, 744 304 913 

June------------------------- 946 235 394 

July -- ..... - .. -- -- --- -- ... --- ------ 5,930 90 918 
August ..................... _ . 2,206 214 742 
September __ .. __ .. ____________ 5,435 70 820 

October ---- ... ------ .. ---- ------ 4,988 
I 

604 2,076 
November .. __ . ________ .. ____ .

1 

1,633 347 

I 
704 

December .. _. __ . ____________ .
1 

8, 160 389 2, 611 
I 

The year . __ . _. ___ .... __ 23,830 70 I 1, 760 

1903. 
January. __ ... __ . ___ ........ _. 3,689 781 1,729 
February _ . ___ . _. _____ . _____ . _ 5,937 949 2,910 
March _____ ...... __ .... _ . __ .. _ 9,007 1, 290 2,558 
April .. ___________ . ___________ 5,525 I 705 2,340 
May ------------------------- 654 167 312 
June ____ . ________ . _ .• ________ 7,794 121 3,155 

July -------------------------1 4,422 478 I, 386 
August .. _ .... __ .............. 7, 363 413 2,236 
September. .. ___ ._. __________ ·I 3,746 325 1,091 
October .• __ . ___ . _ . ___________ ' 18,700 304 4,286 
November 1 to 11, inclusive. __ .1 629 478 577 

I 

I 

I 

Run-off. 

Second-feet Depth in 
pe~rt~.are inches. 

0. 749 0.86 
2. 778 3.21 

1. 334 1. 48 

.718 . 83 

. 703 . 78 

4.519 5.21 

2.909 3.35 

1. 005 1. 05 

9.776 11.27 
2 .. 554 2.85 
1.242 1. 43 
. 536 . 60 

1.248 1. 44 

1. 009 1. 16 

1. 115 1. 25 
2.823 3.25 

. 957 1. 07 
3.551 4.09 

2.394 32.81 

2.351 2. 71 
3.958 4. 12 
3.479 4.01 
3.182 3.55 

.424 . 48 

4.291 4.79 

1. 885 2. 18 

3.041 3.50 
1.484 1. 65 
5.828 6. 70 
. 784 . 87 
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DELAWARJ<~ AND IIUD~OX CANAL AT CREEKLOCKS, N. Y. 

The Delaware and Hudson Canal runs parallel to Rondout Creek 
from the feeder dam below High Falls to tide water at Eddyville. 
The canal receive~ its entire water supply from Rondout Creek. The 
section from High Falls to Eddyville is the only portion of the canal 
remaining in operation in New York State. At Rosendale the canal 
carries a portion of the yield of Rondout Creek past the gaging sta­
tion. In order to determine the run-off from Rondout Creek drainage 
basin, gaging of the flow in the Delaware and Hudson Canal at the 
foot of the Rosendale level han• been undertaken. The diversion to 
the canal added to the measured discharge of Rondout gaging station 
represents the total flow from the drainage basin. 

The discharge in the canal was determined from observations of the 
depth of flow over the waste weir, of the number of lockages, and of 
the opening in the lock gates. 

The obsen'ation:-; at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer . 

.l1Iean daily dischm·ge, in second-feet, of Delaware and Hud.~on Canal at Rosendale, 1V. Y., 
for 1908. 

Day. I :\Jar. I Apr. May. I June. I July. Aug. I Sept. : Oct. 
----------- ---- ---- -- --'---------- -------1--

L ............................... 1 Kl 19.9 1.~.3 1tUi 16.6 H\.1
1 

19.4 

:2-----------------------------------........ 7.9 19.4 1-:1.6 lR.l 19.1 20.9 

3 ........ ······ .................. ···,· ... -·-- t\.1 

:: ::: ::.······:···.·•::-•:::J .. :. 
~ I 

~: ::::::::::::::::::::::::::::::: :::j:: :: .. 18.4 

UI.G 

9 ....... - ........... - ............... 1 .. .. 20. -l 

10.- .................. ---- ....... --- _'.- ..... . 149.4 

11 .................... --.- .. -.- ... -- ... - .... . 19.4 

12 .............................................. ;- .. .. 

13 .......... --- .......... -.-.--- .. - ..... -.... 20. 7 

14 ....... - ........... -.- ... --.----- .... - ..... ' 

15 .. - ........ - .... -- .. - .. - ... -- ............ . 

16 ....................... -.- ... - ...... - ..... . 

17 ................. - .. - ..... -- .. - ..... --- ... . 

18 ....................... ' ..... - ...... - ... - .. 

:.!0.2 

16. 1 

20.7 

19. -l 

17. 8 

19 .. - ........... -- ......................•. - ..... . 

20 ........ ·····. ·····- .............. . 
21 ................................. ••, 

6. 2 

6.0 

2:2 ..••••..•••••. ----. -· ---- --· -- ____ ; ____ • ··-

:23 ................................ .. 

24 .................... --.---- ..... . 

2!1 .. ---- ....•...•.••...... - ..... . 

26 ............................ - .... ··: 

3. 2 

5.:2 

5. 4 

4. 4 

27 ........ -- .... - .. -..... .. . . . . . . . . . 4. 8 

28 .................... ····· ... -.-- ... 1 fl. 9 

29 ................................... / ....... . 

30 .................................. . 5. 9 
31. ................................. . 

22.3 

20.7 

21.2 

19.4 

20.7 

20.4 

20.7 

19.6 

19.2 

19.7 

20.2 

19.) 

17.8 

18.4 

17.6 

17.8 

16.8 

18.4 

18.4 

17.8 

ltd: W.8 

14.6 

1fi.8 

18.4 

18.9 

18.6 

17.0 

18.1 

111.6 

16.3 

H.8 

I 

15. 3 

-------
15. t\ 

1:t6 

15.3 

17.8 

17. 1 18.1 :W.9 

20.7 20.9 

16.6 19.9 19.4 

19.2 20.9 

18.4 1.5. 3 18.6 

17. t\ 15.6 16.3 

20.9 15.3 

19.4 (a) 

19.4 

17.1 

11.8 I· ...... . 
19.9 1-- ..... . 
18. 1 i ....... . 

19.4 19. 91 ....... . 

::: 18.4 ::::1 :~: 11.x9·. __ -~l_-_.:_:_:_:_:_:_ 
17.6 19. 6 19. 1 ' 17.1 -

}7.(j 16.8 17.1 1-------· 19.1 
9. 7 16.6 17.3 18.9 

11. 7 13.8 19.2 1 18. 1 1s. 9 · 10. o 
13. 4 16. 1 i ....... .I 14. 3 18. 6 15. 3 

18.1 18.1 19.11 19.4 14.3 

13.1 18.6 I 17.6 19.9 I 17.4 

14. 8 13. 8 18. 9 i 14. 1 18. 9 ! 17. 6 
' i 

Hi.1 16.1 21.4 
1 
........ ---~~--~-~---(:'.) ... 

··:_-~-_-_-,:.:_:_-_-_-_-_-i~:~--- ---
- Mean......................... 5.6 23.0 -~~~~ Hl.41 17.4 i 18.2 18.8 16.2 

acaual injured by fioorl. .No record from October lCI to 21, iiwluf;iYe. b Canal closed for ~eaHon. 
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Estimut1~d uwnthl!f1W'Wl di1'1T.~ion from Rondo11t Crak to feed Delaware and Jiwbwn 
('mud ut O·eek Locks, 1V. r. 

Discharge in second-feet. 

:Month. 

1901. 

~~;~>:::: :: -:: : ~:::: ::-: -::: : : --: : : : ~ -: : : : : : : :) :: : : : :::1 

1902. 
_I 

1\!03. 

(/ 18.0 fl 5. 6 

22.5 23.0 

24.0 ] 7. 6 
June _________________ . _____ . _____ . _____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ . __ . 23. 7 16.4 
July _________________ . _____ .. __ . ________ . _____________ ! _______ _ 23.8 17.4 
August ___________ . _____ . ____ . ________________________ , _ _ _ _ . __ _ 24.3 18.2 
Septetn ber _________ . _ ........... __ . _ . _ ..... _ ..... _____ · _______ . 24.0 18.8 
October ________ . _ .. _ ..... _. _ ... __ ... _. _ .... __ .... ___ .I 20 2'> ') 16.2 

! 

November _____ ._._ .... __ .... _ .. _ .. _ ... _ ... _. ___ .. ___ . 1 19 18.2 
Decen1 ber _____ . ____ ... _ ... _ .......... _ . _ . ___ ...... ___ ! _______ _ c 21.8 

a March :23 to 31. I> ~larch 20 to 31. c December 1 to 6. 

RONDOUT CREEK AT HOSENDALE, N.Y. 

This station was established .. r uly t>, 1901, at the highway bridge at 
Rosendale, and 'vas discontinued November '7, 1903. The Delaware 
and Hudson Canal, now abandoned above High Falls, draws its water 
supply for the section from High Falls to Eddyville from Rondout 
Creek at the feeder dam above Rosendale. The flow in the canal is there­
fore to be added to that at the gaging· station to obtain the total run-off 
from the drainage area above this point. During the three years in 
which the station was maintained, gage readings were made twice each 
day by means of a chain gage supported hy outriggers fastened to the 
floor beams near the center of the downstream side of the bridge. 
Discharge measurements were made from the bridge, except at low 
water, when they were made by 'vading at a ford 1 mile downstream. 
The bridge has a single span of 136 feet. The heel of the channel is 
composed of rock. The entire discharge, with the exception of the 
diversion into the Delaware and Hudson Canal, passes under the high­
way bridge at all stages. The bench mark i:::; a circle cut in the 
upstream corner of the bridge seat on the right abutment. Its eleva­
tion i8 32.03 feet above gage datum. The records for the three years 
during which the station was maintained have been corrected to reduce 
them to a common gage datum and are published on the following 
pages. 

The observations at this station during 1!103 have been made und~r 
the direction of R. E. Hortm1, di8trict hydrographer. 
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Discharge nu'a$UJ'CIW'nts 4 Rondo11t Ct·eck ut Rosendale, JV. 1'., in 1901-1903. 

Date. Ily<lrographcr 

1901. 

July 6--------------------- H. E. Horton and G. B. 
Hollister. 

July 18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A. E. Place ___________ _ 

August 6 _________________ _ ___ .do 

August FL ________________ _ _ ___ do 

August 1.5 ________________ _ ____ do----------------
August :?<L __________ . ____ . ___ .do ____ . ___ . _. ____ . 

August 2S ______ . _ _ _ _ _ _ _ _ _ _ _ ___ do ______________ . _ 

September 3 ___________ ... _ _._.do ___ .. __________ _ 

September 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do _ . _. _. ____ . ____ . 

September 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ •• __ do ____ . _. ___ . ___ . _I 

September 24 .. _____ . _ _ _ _ _ W. W. Schlecht. ______ _ 

October 7 __ . __ . _______ . _ _ _ _ ___ do .. _ . _ .... _ .. ___ . 

October 11. _ .. _ _ _ _ _ _ _ _ _ _ _ _ _ .... do . __ ... ____ . _. _ .. 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ G. B. Hollister __ ~ _____ _ 

October 18 ________________ W. W. Sehlecbt. _____ _ 

Novemher 7 ___ • __________ _ 
November HL _________ . __ _ 

N ovem lK'r 26 _____________ _ 

December lL _____________ _ 

December 12 _ . ___________ _ 

December 21. ________ . ___ _ 

December :30 _ • ___________ _ 

_ __ .do .. ____ . ____ .. __ 

.... do----------------
_ ___ do---------------
- __ do _______ .. ______ _ 

.... do---------------­

____ do----------------

____ do----------------[ 

aCorre<'lion <lllC to ehange in length of gage wire. 
bWading. 

Gage height,. I 

DiRchargc. 
Original ~C~«ectcd reading. reading.u 

Ftc/. I Feet. Sermul-jc!'/. 

6.55 6.55 319 

6.30 6.29 118 

6.40 1,6, 36 99 

7.50 7.46 745 

6.55 6.51 225 

6.94 6.90 526 

7. 15 7.11 645 

7.80 7. 73 1,200 

7.55 7.48 836 

6.90 6.83 427 

6.45 6.38 HO 
6.60 6.50 218 

6. 47 6.37 163 

6.47 6.37 201 

7.03 6.93 510 

6.42 6.29 138 

6.55 6.42 183 

7.21 7.08 676 

6.80 6.63 C222 

8.00 7.83 1, 491 

7.60 7. 43 1 ll772 

11. 95 11. 781 5,353 

dee 3 inches thick. 
dIce along banks. 
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Discharge measurements of Rondout Creek at Rosendale, N. r., in 1901-190S-Cou1.inued. 

' 

Gage heights. 

Date. Hydrographer. 
Original I Corrected 

, reading. reading. 

1902. I 

January/ ................•. ,y_ W.Rchlecht .....•.. ! 

January! 4 ...................... do .. _ ............ ·I 
~ :::::~ ;~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J 

Feet. Feet. 

7.31 7.14 

7.00 6.83 

7.83 7.66 
8.17 8.00 

February 8 ...................... do .. _ ............ . 8.81 8.61 
February 18 ..................... do .......••••. _ .. . 7.70 7.50 

February 26 ..................... do ......•.....••.. 8. 13 7.93 

Mar~
0

; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ j 
8.43 8.23 

17.60 I' 17.38 

March 21 ....................... do . _ ............. . 8.07 7.85 

April 10 ................ _ ....... do· ............... . 11.78 11.60 

April 28 ......................... do ............... . 6.83 6.65 

May 12 ....... _ ................. do ............... . 6. 8f) 6. 70 
.June 6 .. _. _ ............ _ ........ do ............... . 6.38 6.27 
June 20 .. _. _ .. _ ................. do ............... . 6.42 6.31 
July 1.5 .. _ ... __ ..... _...... H. K. Barrows ........ . 6.38 t'\.26 

July 18 ......................... do ............... . 6.33 6.26 

July 29 ......... _ ... _ ........... do ............... . 7.40 7.36 
August 7 ... _. _ .. _ .....• _ •....... do ............... . 7.39 7.39 

August21. ..................... do ............... . 6.33 .ft). 33 

August 29 .. _ .................... do ............... . 6.33 6.33 

September 25 ....... _...... P.M. Churchill ....... . 6.31 6.37 
November 4 ... __ ... _....... F. H. Tillinghast ...... . 7.00 1. o6 1 

November 21.. __ ................ do ........•....... 

Deeemher2 ..................... do ............... . 
December 17 ..... _ .. _ ... _ . . . .... do ..••. __ . _ ...... . 

1903. 1 

January 8. _ ..... _____ ..... -I F. H. Tillinghast .. ____ . 

February 3 .. _ ..... __ •. ____ . ____ . do ... __ . ____ ..... . 

February 23 .. _ ... _. _ .. ________ .. do . _. _. _ ....... _ .. 

February 25 .. ___ ... _____ . _. ____ . do . __ ............ . 

6. 5.5 6 61 I 
6.70 6.76 

12.80 "12.861 

7.65 h 7. 71 

ro.1o I 10.16 

8. 50 I 8.56 

7.90 7.96 
1\farch 4 ........ _ . ___ . ____ . . .... do .. _ ............ . 

March 9 .......... ___ . _ . . . . . ... _do . _ ............. . 
April 9 .......... _____ . _. _. j. ___ .do . _. __ ....... __ .. 

1 

May 20 ..... _____ . __ . _. ____ ..... do ... _ ........... _ 

8. 251 8.31 

10.551 10.61 
9.15 9.21 

6.121 6. 19 

a Ice and slush. 
b Ice on banks. 

f Not complete gaging. 
g Gage repaired. 

Discharge. 

Second-feet. 

710 
a423 

1,371 
b943 

Cl, 185 
342 

d 543 
d684 

13,936 

1,529 

5,665 

382 
421 
163 

166 
142 

137 

888 
838 

----------
145 
167 

570 
283 

367 
7,928 

1,122 

2,358 

----------
i 676 

1,818 

4,638 

2,8~5 

95 

c Ice 0.06 to 0.2 inch thick. 
dice. 

h Ice along banks. Not reliable. 
i Ice, 0.5 foot thick. Anchor ice. 

e Made by floats. Course=37 feet. 
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Mmu dl/if!l gage height, in jl'tt, r~f Rn11do1tt O·eek, ut Ro.~r·ndale, 1{. r., for 1901-1903. 

Day. \ Jan. Feb.,l\Iar. Apr. .:\fay. I June.I.Tuly. Aug. Rept. Oct. Nov. I Dec. 

-190-1. -,~~,-~~~, -~~--~-

~:::::::::::::/:::::: .::::::1::::::: :::::::1::::::: :::::::1::::::: ::!~ ~::: ~:~: ~:~~ l ~:: 
3 ______________ OOooooo 0000000 OOoooool ____ oo_ OOOoooo OOOOooo oooooo 6.~6 7.73 6.85 6.37 i 6.33 

::::::::::::::: :::::::1::::::: ::::::::::::::: ::::::: ::::::: :::::: ~:~~ ~:~ ::~~ ~:!~' ::~~ 
6.---- - - - 00 -- -- 00 00--- - 00 00-- 00 --- 00 I-- - 00 00 - 00 00 .. 00 00 . -- 00 - --- 6. 31 G. 90 6. 52 6. 27 6. 68 

:::::::: : : :·: -::: J r -: -:::~~ ::: ::: :::; ::~ :: 
~~:::::::::::::: ::::::: ::::::: :::::::1:::::::1,:::::::1: 00 00. ~:: ~: ~: ~~ :: :: :: :~ :: ~: ~: ~~ 
12 ________ 00000° 0000000 ............ oo! ..... oo'•-ooooo ...... 6.24 7.38 6.58 6.32 6.32 8.05 

::::::::::: : :::: ·::· :::::t :: : - :~ :: ::;. ::~ ;::: :::: ,::: 
16 .............. 0000000 0000000 000000 1 

....... '------- ------- 6.37 6.48 6.55 7.27 6.47 10.43 
17 __________ 00 __ ...... ------- 0000000 1 

....... 1 ....... 0000:00 ti.29 6.46 6.60 7.00 6.42 8.78 

18 ...... 00oo•oo• ------- OOoooOO ooooooo! __ ooooolooooooo 0000000 6.84 6.71 1\.98 6.90 6.42 8.23 

19 ......... 0000° ....... ooooooo OOOOoOO!ooooooolooooooo 0000000 6.54 7.26 6.78 6.80 6.42 7.60 

~~:::::::::::::: :::::::.::::::: :::::::'1:::::::1::::::: :::::::1 ~::~ ~:~~I ~::: ::~~ ::!~ ~:!~ 
~~:::::::::::::: :::::::::::::::::::::1:::::::::::::::1:::::::1 :::~ ~:~~ ~::~ ~::~ ::~~I ~:~~ 
,.__ __ ------ ___ - -------------- ______________ ------- ----- _ -~'-'" u; '-eo '-"" '-"' 7. 58 

E<>: : :: \ :' :r:> >::::::::: ~~Iii;~ ;;lj· ~?,i ~~: ~:I: 
30ooooooooooooo• ooooooolooooooo 0000000 OOOOoOO 00 ----:oo.oooo 6.613 I 7.3S I 7.34 ti.4U I G.67 I 11.95 

3L. •• oo .. ooooOO ~00~-~~~---~-_----00 -_-_·_:_···~.:..-_._-~._._ 1 . ._._00-· -~?:I ti.ti~~~~--- 1 __ ( •. 40 1~0000·-l __:.83 
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~Mean daily gl/ge height, in feet, uf Rondout Creek ut Rm5eurlale, _IV. 1-., etc.-Continued. 

Day. 
!_ Jan. I Ft>h. Mar. Apr._ 1\Iay.J June. i July. 

------~-- ---------- - - ---

w~ I I 
1. --- . - - - - - -- - -~- 8. 5fi 8. 78 16. 98 8. 00 s. 10 6. 4{) ' 7. 00 

~::::::::::::::1 ~:~:a~:~:~~::~ ~:~~ ~:~:~ ~:~~ ~::~ 
~::::::::::::J ~:~: ::~~ ~::: ~:~~ ~:~~ ~:;;~ ~:~~I' 
ll .............. 7.G.) 9.0fi 7.83 7.0R 7.17 G.29 7.0G 

7 .............. 7.40 8.80 7.73 7.42 7.12 6.3ti 6.93 

s .. ------------1 a7.10 8.G2 7.43 7.92 7.00 6.34 6.81 
9--------------, 6.95 8.37 9.18 12.07 t1.87 ti.36 6.78 

10 .............. 6.91 7.8.) 9.48 11.22 6.77 ti.2ti ti.tll 

11 .............. 6.93 7.97 9.08 9.57 6.72 1 tU9 t>.,"i1 

12 ....... __ . _ _ _ _ 7.18 7. Ri'i 9. 48 s. 97 6. n 1 ti. 24 n. 46 

~~:::::::::::::: ~: ~: ~: ~~ 1~: :: li ~: :~ ~: ~~ ~: ~: ~: :! ! 

15 ............. 6.65 7.60 8.93 7.67 6.47 G.24 6.28 

16 .......... 6.73 7.45 8.58 7.47 6.51) 6.24 6.33 

17 ............ 6.60 7.32 12.88 7.32 6.45 6.39 6.2ti 

18.----------. 

19.----------
20 ......... . 

21..------

22 .. --------
23 .... --

24.----- .. -

tl.53 7.40 9.73 7.20 6.47 6.34 6.2il 

6. 60 7.15 8. 43 7. 07 6. 45 6.19 6. 2ti 
6 • . )3 7 •)') 8. 03 

6. 55 7. 22 7. 85 

14.63 7. 20 7. 78 

9.66 7.22 7.66 

8.18 7.27 7.58 

6. 94 6.45 

6. 92 6. 42 

6. 87 6. 3-5 

6. 82 G. 32 

G. 72 6. 30 

6. 32 7. 46 

6. 32 s. 73 

6. 99 9.11 

6. 59 s. 31 

6.:39 10.98 

Aug. 

7. 70 I 

8.35 

7. 60 

7.28 

7.08 

7. 25 

7. 33 

7. 03 

ti. 93 

li. 83 

6.80 

6.90 

G.80 

6. 70 

6.55 

6.58 

6. 50 

6.45 

6.40 

6.40 

6.38 

6.48 

li.40 

6.40 

Sept. Oct. Nov. Dec. 

6. 31 10.14 7. 31 6. 79 

6. 26 9. 34 7. 19 6. 76 

6.19 8.49 7.09 6.96 

6. 21 7. 96 7. 06 7. 26 

6.16 7. 86 ti. 96 G. 94 

G. 24 

ti. 26 

ti.2B 

G. 29 

7.06 

6.G4 

6.46 

8. 84 

8. 06 

7. 71 I 
7. 44 

7. 24 
1.01 I 

9.81 

6. 51 ~ 8. 71 

6. 74 8. 06 

G.54 I 7.64 

6. 41 7. 41 

l). 31 7. 29 

6. 26 7.19 

6. 24 7.14 

6.31 7.09 

6.56 7.01 

6.46 6. 96 

6. 29 G. 86 

6.31 6.86 

ti. 94 

7. 01 

6. 91 

6. 86 

6.84 

6. 79 

6. 79 

6. 79 

6. 76 

6. 76 

6. 76 

6.86 

7. 01 

7.04 

6. 94 

7.16 

a7.14 

7. 06 

7. 01 

7.21 

7.56 

8.41 

6. 71 13.01 

6. 71 10.06 

6. 74 8.86 

6. 71 8. 3li 

6. 71 8.41 

6. 71 13. 51 

6. 66 10.64 

6. 66 9. 61 

7. 40 6. 70 t). 25 6. 29 10.18 

1

. 6. 33 6. 51 6. 86 ~·- 61 8. 56 

7.23 6.79 6.65 6.32 8.88 6.30 9.46 6.79 n.76 8.16 

7.16 6. 77 6. 72 6. 39 8. 16 t>. 28 9. 81 G. 69 6. 81 S. 93 

25 .. -- .-:-~--.. 7. 68 7. 35 

26............ 7. 50 K 02 

27........... 9. 24 a10. 47 

2R........... 7. 58 1:3. 77 7.10 6. 64 7. 0[> G. 82 7. 73 6. 2i'i 8. 74 9. 81 6. 96 7. 51 

9. 76 6. 59 G. 70 6. 84 7. 31 6. 33 1fi.19 8.t>6 6. 94 1 7. 88 

9.81 9.19 ti.45 7.59 7.73 ti.30 10.11 7.89 ti.SG! 7.26 

29............ 7.83 

30----------- 8. 00 

_8.41_ ~._._._... 6.48_ ~-··_._-_:_ .. 7.2()_1_:·~-~() _ _i-._-··--- c__7.5~ ~·~·-_:-_! 7.26 31. ---- -- -- ---- 8. 43 
·-~·~--

<tRiver frozen January 8 to '27, inclu~ive; February 3 tu 24, inclusive; February '27 to 28, inclusive; 
De<'ember 11 to 15, inclusive. 
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J[ean daily gage height, ,in feet, of Rondout Creek at Rosendale, ~r r., etc.-Continued. 

Day. Jan. Feb. Nfar.J Apr. May. June., July. Aug., Sept. Oct. Nov. Dec. 
-- r-

1903. 

1. ···- -· ------- 7.19 10.01 12.49 8.161 6. 57 6.07 8.i6 6.43 9.14 6.40 6. 92 

2 .......... ---- 7. 21 9. 76 9.48 7. 71 6. 5~ 6.05 7.62 6.31 8.32 6.35 6.90 

3. ·----·--- ---- 7. 66 10.31 

I 

8. 73 7 .. 57 6.49 6.0~ 7.14 6. 25 7.80 6.35 6.88 

4 ...... ·--- ·--- 8. 71 10.02 8.33 7. 82 i 6.52 6.07 6. 96 6. 51 7.50 6. 3-5 6. 90 

5 ... ---·---- ___ , iUS 9. 86 1 8.38 7. 6-l 6. 57 6.23 6.80 11.26 7.28 ' 6.35 6.88 

6.-------- .. --- 7. 66 8. 56 8. ~1 7. 41 6.52 5.98 6.66 9. 46 7.08 6.35 7. 05 

7 ..... ···-- ---- 7. 31 8.06 8.14 7. 31 6. 47 5.92 6. 63 9. 83 6.88 6. 40 6. 92 

8.------------- 7.56 7. 71 8. 91 7. 91 6.47 5.92 6.45 8.58 6.85 6. 40 

9 .............. 1 7.21 7.51 10.76 9.12 6.42 6.48 6.35 8.10 6.80 19.43 

10.----.--.-----
I 

7. 29 7. 26 9.86 8.39 6. 37 6.27 6.36 7.65 6.80 19.20 

11.------------- 7.41 7. 31 10.96 7. 92 ti. 37 6. 33 6.30 7.00 6. 78 10.68 

12. ----·-.-.-.--
I 7.86 10.01 9. 92 7. 68 6. 33 11.42 6.30 7.20 6.68 9.35 

13. ·----- ·-----· 8.26 9.01 9.09 7.48 6.32 9. 73 6. 28 6. 91 6.62 8.65 

14. ··---- --· ---· 8. 76 8.66 8. 61 7.43 6. ~7 8.17 6. 25 6. 76 6.60 8.10 

15. ·----- .... , .. 
1 

f\.86 8.01 8. 26 8. 56 6. 29 9.5\1 6. 23 6. 65 6.55 7.85 

16. ----· ·- ··---- 8. 91 7.81 8.01 8.33 6. 32 8. 97 6. 22 6. 65 6.50 7.65 

17 ........... ---
: 
a8. 21 I a 8. 66 7. 77 7.83 6. 27 7. 99 6. 30 6. 75 6. 70 7. 70 

18 ...... ········ 7. 76 II. 91 7.64 7. 51 6.22 7. 77 6. 30 6. 61 8.00 8.28 :::::::1:::::: 
I 

19 .......... 7. 31 9. 78 7.48 7. 31 6.22 7.45 6.88 6. 70 7.00 7.80 ..•••.. ! ....•• 
20 ........... 7. 31 9. 67 7.39 7.18 6.18 7. 77 6. 70 7.13 6.80 7.58 

21. .......... 8.06 9.51 7.38 7. 01 6.17 11.57 7. 70 7.00 6. 70 7. 40 
22 .......... 9. 36 9. 31 9.19 6. 96 t\.17 10.32 6. 75 6. 70 6. 60 7. 28 
23 .............. 8. 21 8.56 10.89 6. 96 6.12 9.35 7.86 6.55 6.55 7.22 

24 .............. 7. 71 8.46 11.86 6.88 6. 07 10.77 7.05 6.50 6.45 7.30 

25 •............. 7. 91 8. 01 9. 67 6. 81 6.09 9. 37 6.56 6.85 6.42 7.15 

26 ...... ···--··· 8.01 7. 66 8.66 6. 76 6.12 8.52 6.46 7. 53 6.40 7.12 

27 ····-- ........ 7. 91 7.46 8.19 6. 71 6.12 7.89 6. 36 6.92 6.40 7.02 
28 .............. 1 7. 71 11.18 7. 86 6. 66 6. 09 7. 42 6.26 6.95 6.40 7.00 
29 .............. : 8. 46 7. 61 6. 61 6.17 7.82 6. 21 14.36 6.35 6. 98 

~0. ···-- ........ 9.96 7.47 6.56 6.12 9.01 6.63 11.74 6.40 6. 95 
31.. ............ : 10 .. 51 9.19 

I 
G. 07 6. 5R 10.76 6. 98 

a River fr()l';en January 17 to 30, inclusive; February 17 to 28, inclusive. 
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Rating table for Ro11dout r'rel'k at Ro.~endale, .N. r., for open .~ection, .from July 8, 1901, 
to Nol'ember 7, 190.'3. 

I I Discharge.~ Gage · -.. Gage 
Di~charge. Gage Gage 1 Di~charge. h . 1 t ! lhscharge. e1g1 .. i height. height. height. 

--·· - --- ··--1 -- - --- -~ 

Feet. iserond:(cct. I .Feet. &condjed. Ff'd. 8fcondjcct. I Feet . 8er•mu1 :(eft. 

6. 00 .50 . 8. 10 1,.578 
r 

10.20 3,943 13.50 8, 3ili~ 

6.0.5 68 8. 1.5 1,630 10.2.5 4,003 13.60 8,4!)6 

6. 10 86 8.20 1,683 10.30 4,064 13. 70 8, t){() 

6. 15 103 8.25 1, 736 10.3.5 4,12.5 13.80 8, 7R;) 

6.20 121 8.30 1, 789 10.40 4,186 13.90 8,927 

6.25 139 : 8.35 1,842 10.45 4,247 14.00 9,070 

6.30 1.57 8.40 1,894 10.50 4,308 14.10 9,216 

6.35 175 ! 8.45 1, 947 10 .. 55 4,369 14.20 9,362 

6.40 192 8.50 2,000 10.60 4,430 14.30 9,508 

6.45 210 8.55 2,054 10. 6.5 4,491 14.40 9,6.54 

6.50 228 8.60 2,108 10.70 4,552 14.50 9,800 

6.55 259 8.65 2, 162 10.75 4,614 14.60 9,946 

6.60 290 8.70 2,216 10.80 4,675 14.70 10,092 

6.65 322 8.75 2,270 10. 8.5 4,737 14.80 10,238 

6. 70 353 8.80 2,323 10.90 4, 798 14.90 10,384 

6. 75 384 8.85 ') 6")1-t'~ 

~, i)/ I 10.9.5 4,859 H5.00 10,530 

6.80 415 8.90 2,431 11.00 4,920 15.10 10,678 

6.85 446 8. 9.5 2,485 11. o.s 4,985 15.20 10,826 

6.90 478 9.00 2,539 11.10 5,050 15.30 10,974 

6.95 509 9.05 2,595 11.20 5,180 15.40 11,122 
7.00 540 9. 10 2, 6.52 11.30 5,310 15.50 11,270 
7.05 583 9. 15 2, 708 11.40 5,440 15.60 11,419 
7. 10 626 9.20 2,764 11.50 5,570 15. 70 11,568 
7. 15 669 9.25 2,820 11.60 5,706 15.80 11,717 
7.20 712 9.30 2,877 11.70 5,842 15.90 11,866 
7.25 756 9.35 2,933 11.80 5,978 16.00 12,015 
7.30 799 9.40 2,984 11.90 6,114 16.10 12,168 
7.35 842 9.45 3,046 12.00 6,250 16.20 12,321 
7.40 885 9.50 3,102 12. 10 6,387 16.30 12,474 
7.45 928 9.55 3,162 12.20 6,524 16.40 12,627 
7.50 971 9.60 3,222 12.30 6,661 16 . .50 12,780 
7 .. 55 1,021 9.65 3,286 12.40 6,798 16.60 12,934 
7.60 1,071 9.70 3,341 12 .. so 6, 93.5 16.70 13,088 
7.65 1,121 9.75 3,401 12.60 7.076 16.80 13,242 
7.70 1,171 9.80 3,461 12.70 7,217 16.90 13,396 
7.75 1,222 9.85 3,521 12.80 7,358 17.00 13,550 
7.80 1,272 9.90 3,580 12.90 7,4!)9 17. 10 13,704 
7.85 1,322 9.95 3,640 13.00 7,1340 17.20 1:), 8.58 
7.90 1,372 10.00 3,700 13.10 7,782 17.30 14,012 
7.95 1,422 10.0.5 3, 761 13.20 7,925 17.40 14,166. 
8.00 1,472 10. 10 3,822 13.30 8,068 17.50 14,320 
8.05 1,.52.5 10.1.5 3,882 13.40 8,210 
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Rating tablefot· Rondo11t C't·cek at Ru.~mclale, N. Y, for average ir·e condition.~. 

h~4f~t. DiRcharge.l\ hG~1et : I>i~<"harg(•.l: 
1~---1-----'1~1 -----1' 

Gage 
height. Discharge. Gage 

height. Discharge. 

Feet. Second-feet. ! Feet. ! "'' t'UIIIl-f''ct. Feet. Scrond-jfet.l Feet. Seco1td-jcd. 

6. 60 18 7. 60 1 442 ': ~- 60 1, 117 i 9. 60 1, 930 

6. 65 35 7. 65 47:) :I ~- 65 1, 156 
1 

9. 65 1, 97.5 

G. 70 51 7. 70 i10:3 i: 8. 70 1, 194 9. 70 2, 020 

6. 75 68 7. 75 .s:H ,I,, :-~. 75 1, 233 9. 75 2, o6.5 

6. 80 84 7. HO 5t34 8. 80 1, 271 9. 80 2, 110 

6. 8.5 101 7. 85 .59.5 
1 

R. s5 1, :no 9. 85 2, 1.55 

6. 90 117 7. 90 626 8. 90 1, :348 9. 90 2, 200 

6. 9.5 134 7. 95- ti57 8. 9.5 1, 387 9. 9.5 2, 245 

7. 00 150 R. 00 688 9. 00 1, 425 10. 00 2, 290 

7. 05 173 8. 05 723 H. 0.5 1, 467 10. 05 2, 337 

7. 10 196 s. 10 758 ,

1 

9. 10 1, 508 10. 10 2, 384 

7. 15 219 R. 15 794 9. 15 1, 5.50 10. H> 2, 431 

7. 20 242 R. 20 829 9. 20 J, .591 10. 20 2, 477 

1. 25 265 I s. 25 '"6.51 9. 2.s 1, 633 10. 2.s 2, 524 
I 

7. 30 288 8. 30 \-!00 : 9. 30 1, 674 10. 30 2, .571 
I 

7. 35 311 i 8. 35 \:135 9. 36 1, 716 10. 35 2, 618 
I 

I 7. 40 334 i 8. 40 970 9. 40 1, 757 10.40 2, 664 

I 7. 45 357 II 8. 45 1, 005 I 9. 46 1, 799 10.46 2, 711 ! 

1. ~: :~ !_ -~-~-~_.,_1 _:_: -~~___:_ __ ~_:_~4_7~~~--~:_~~__._ __ ~_:_:~_~____c_l_~_~:_~_~---'---~~-: -~~-~-



HOYT.} HUDSON RIVER DRAINAGE BASIN. 161 

jfean daily discharge, in second~feet, of Rondout C'I·Pel.: at Rosendale, N. r.,jor 1901-1903. 

-----·,--------c--- -------- ---

l>ay. · J>m.l Feb. I Mnc. Ape. 1 }fay. i .Tune. I Jnl)·. Aug. I Sept. I Oet. I ""'· Dec. 

1£101. :----~------~--~---- --~- --,...-,---.. - ---_ 

:::::::::::::::~::::::: :::::::,::::-::: ::::::: ::::::::::::::<::::::1 ;: ::~: ;~: ::: :~: 
::::::::: . ::::::.: :· I:· : :. :::. :·::J::::J::::::, :: '·;,: : ::: E: 
~:::::::::::::::::::::I::::::::::::::::::::::::::::::::::···;;~- s,:~~ :~! ~~~ ~~~: ~:~ 
!l.. ........... _I_ ..... _I_ ...... ! • • • • • • • • • • • • • • • • • • • • • • • • • • • • 188 46.5 290 203 14ll I fi66 

10 ............ __1 ....... 1 _______ · _______ ··-···· ··----- -··---- 13.5 278 246 175 146 2,fi73 

i!::~~:~:~:::::t:::::i :::: :.::::::: ~:::::: ::::::t:~::: i~ § § I,§ i~ ,\:~~ 
153 214 290 540 19£1 2, 302 

440 359 528 4 7H El9 I , 715 

2i"l3 764 403 415 199 1, Oil 

~18 484 278 3.53 182 R68 

214 2, 226 ~21 309 146 81l8 

178 1, 588 210 290 128 1\Si'i 

188 936 , 192 290 HG 1. 2r11 

171 2, 496 175 228 182 1, Onl 

171 2, 944 168 228 94n fi8:l 

lii3 1, 53;) 149 228 64:3 i fi08 
214 911 139 228 4-!0 ' 434 

196 G34 132 2.'i9 :37S I G95 
29 ............................ 1 

_______ 1 ______________ 1 _______ 178 484 .528 192 :334 2,464 

30 .................................. J ............. 1 ....... 328 868 833 192 334 G, 182 

31. .................................. : ... -- ..... -- .. 1 .-..... 359 340 .... -.. 192 . . . . . . . 3, 496 
1-====-'- ~~1==='=,===::-===-----c--,= 

IRR i:J/-04-11 
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~lean daily discharge, in seconrl~feet, of Rondo11t Creek at Rosendale, N. Y., etc.-Cont'd. 

Day. Jan. Feb. ll\Iar. 
---- -- --- __ I ___ -

1902. 

1.............. '2, 054 2, 302 f\20 

2 .............. 1, 202 I 2, 270 

3.............. 1, 202 a1, 885 

4.............. 1, 202 n1, 5.')() 

5 .............. 1,202 a1,840 

6 .............. 1,121 •1, 467 

::: :: ::::: 
10 .•............ 

.'i8.1 •1. '271 

<1196 132 

a 134 a 956 

a 120 a 595 

911 

'2, 741 

:3,080 
11.............. a 127 

12 .............. I a 233 

13 .............. ' 

14 ............. . 

15 ............. . 

~~:::: ::::::::::! 
18 .............. 

1 

19 .........•.... ' 
I 

20 ............. . 
I 

21. ............ . 

a 77 
a18 

a 3.5 

a 61 

a 18 

a 15 

a18 

a 15 

a 18 

a 676 2, 629 
a595 3,080 

a 552 4. 712 
a 485 :3, 611) 

a 442 2, 4tl4 

a357 2, OSG 

a_297 7, 471 

a334 3, 377 

a 219 1, 92t) 

a 251 1, 504 

a251 1,:322 

22 .............. 1a7, 200 I' a 242 
23 .............. a1, 984 a 251 

24 .............. a815' a274 

25.............. <I 491 311 

26 .......... : ... a380 709 

27 .............. a1, 624 a2, 730 

28.............. 1, 051 ati, 200 : 

29 .•............ [1, 302 

30 .............. ! 1, 472 

31. ............ ·11, 926 

1, 252 

1,131 
1, 0.51 

88.') 

738 
()7.'> 

li21i 

3,425 

2,8X!-I 

1, 906 

Apr. 

1. 472 

1,141 
XS.') 

ss;, 
t\87 

GOO 

902 ' 
1,:392 I 

G, :3-Hi , 
5, 20(1 ' 

3, 1Sti 

2,f107 

1, 789 

l, 442 

1,1-H 

94;) 

SHI 

712 

t100 

.')02 

490 

459 

428 

365 

3-'>3 

409 

397 

31-'i 

284 

2, 75:l 

' I I :\fay. 
1 

June. ! July. I Aug. · Sept. Oct. Kov. , Dec. 

--- -----------~--------~--

217 ' 
182 ' 

640 I 1,171 

434 1, 842 

1, :,7,'> i 

1.021 1 

1. 021 

1, 071 

207 : 478 1, 071 

241 i 1,101 781 

S42 I 182 i 652 
()87 ' 153 -592 

ti43 , 182 49G 

540 I 171 421 

609 

756 

825 

5G6 
4.')9 ' 182 403 ' 496 
397 ' 143 

:lti:'! 118 

8:)4 

241 

217 

2.59 

210 

217 

210 

210 ' 

135 
13.') 

143 ' 

135 

13.1 

188 

171 

118 

164 

297 434 

234 41ii 

214 

203 

185 

150 

168 

143 

132 

143 

937 

478 

415 

353 

259 

278 

228 

210 

192 

192 

160 3,870 

143 2. 922 

118 1, 989 

125 1, 432 

107 1, 332 

13.') 2. 367 

143 1,535 

143 1,181 

15:3 

592 

31.') 

919 

747 

649 

214 3, 4i2 

234 2, 22G 

378 1, 536 

253 1,111 

196 893 

160 

143 

13.5 

160 
200 I 164 2, 248 185 265 

790 

704 

tl(Jl 

618 

549 

fi16 

46:3 I 

453 

453 

409 

347 

175 I i'\34 2.663 221 214 
168 i 284 ' 1, 799 192 153 
1,')7 I 189 ! 4, 896 192 160 

139 ! 1-53 ~ 3, 918 HiS 234 

322 ! 164 1 2, 410 157 

1

, 3. 057 

365 1s9 I 1, 641 15o 3, 4n 
58:3 1G4 ; 1, 202 139 ~ 2, 259 

:353 171 I 807 , 16S 10, 811 

::: 1:~· ,1:-:.: 1 .. :~ ' ':'34 

3,4i2 

2,173 

1, 362 

981 

1 

807 I 409 

7o4 I 390 

618 

592 
51.') 

503 

549 

484 

515 

764 

fl03 

453 

549 

ll75 
453 503 

440 ti78 

409 a 214 

409 a178 

409 a155 

390 a 247 

390 a 414 

390 1, 905 

359 7,654 

31)9 3, 773 

378 2,388 

359 1, 852 

3.59 1, 905 

359 8, 367 

328 4,479 

328 3,23-1 

297 2,065 

390 1.641 

421 2, 464 

51.') 981 

ii03 825 

453 I 764 

764 
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Jfean daily di.~clwrge, in second:feet, of Rondo11l Cteek at Rosendale, N. }~, etc.-Cont'd. 

Day. Jan. Feb. I i\far. I, Apr. May. June. 
1 

Jnlv. I Aug. Sept. f Oct. f Nov. Dec. 
I I I ! • I I 

L. _
1

_!K>l_-_----- 70-1 I,_ 7121~9211 1' 6-11 272 : "' II, S52 :- 203 2, '"'II 192 -: 
2.............. 7:l1 .

1

3,413: 3,080 1,181 241 GS 1,091 

1

160 1,810 , 174 478 

3.............. 1, 131 I 4, 07612,248 1, o41 :.!24 f>7 I (iG1 139 1, 27'2 I 174 4ti!l 

4.............. 2, 226 3, nt I 1. 821 1, 292 241 if> 515 234 971 't 174 478 

5 .............. r,6o2 3,532 1,s73 1.111 272 '1 132 1

• 415. 5,258 7811 174 465 

6 .............. 1,131 2,o6.s 1,694 893 241 1 5o 32813,057 609 174 583 

7 ........ _..... so1 1, 535 . 1, 62o 807 •)17 4.1 309 3, 496 4G-'"> : 192 490 I .... .. 

8 .. -........... 1, 031 1, 181 12,442 1, 382 ;17 I 4-'i 210 ! 2, 086 44G ' 192 ...... I .... .. 

9.............. 721 9Rl 4,626 2,674 200 221 175 1,578 415 18,130 [---··""1""""'' 
10.............. 790 I 7tl413,532 1,884 182 I 146 178 1,121 415 ':17, 740 · ....... , ...... 

11.............. 893 I 807 1 4,871 '11,392 182 168 157 540 40314,530 1 ....... 1··• .. • 
12.............. 1, 332 I 3, 712 3, 604 1, 151 168 I .'i, 466 1-57 712 340 2, 930 .. .. .. . .. .. .. 

13.............. 1, 747 2, 550 2, 640 9fi4 1G4 3, 377 150 48! 303 2, 160 ....... 1 
.... .. 

14 .............. 2,280 2,173 2,119 911 146 1,652 139 390 290 1,580 i 

::: :: :: : : :::: ::::: :::~~ :::: :: ::~~ :: :: : :::: :::::::1: .. ::: 
17 .............. 1 a83G a1,163 1,242 1,302 14ti 1,462 1.57 384 1 3.'i3 1,170 

1 

........... .. 

18.............. a 540 a2, 209 1, 111 981 I 1'28 1, 242 1.57 297 11, 472 1 170 I 

19 .............. 

1

. a'293 <~2,092 954 ~807 128 928 465 K~, 540 1:770 .:::::::• :::::: 

20 .............. a:.!93 a1,993 87tl ti951 114 1,242 353 652 
1 

4Ui 1,050 1

1 

....... 1 .... .. 

21. ............. 
1 

a 730 a1, 849 8ti8 ~~~ 

1 

111 5, 665 1, 171 540 353 884 : ...... -~' .... .. 

~~:::::::::::::/1~~~: :~:~~~I~:~:~ 51.5 1~~ ~:~: 1 .::~ 353 ~~~ 781 ........... .. 

24 .............. a509 a1,01216,060 4ti5 1 75 4,ti&~ 583 ~~: 210 ~~~ 1:::::::! :::::: 
2(}.... .. .. .. .. .. a 632 a 69.5 3, 312 421 82 2, 95ti 26.5 44tl 200 670 ] ...... -I .... .. 
26.............. a 69.5 a 479 2, 173 390 93 2, 022 214 1, 001 1 192 643 ....... : ..... . 

~~:::::::::::::: ::~~as~!~~ ~:~~~ ::I :~ 1 ·:~~ ~:: :~~I ~:~ ~:~ 1 :::::::1:::::: 
~::::· ::~:::i:::; _:::: I::~: -:~-1 ·~ ::~: ~~ ;:;,:;, 1---::~ :E i:: :::i :: ::: 

a River frozen. b Beyond limit of curve. 
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E~:~tinwte(l monthly dischal'ge of Rondout Creek at Rosendale, N. r., for 1901-1903. 

[Drainage area, 880 square miles.] 

Discharge in second-feet. I Run-off. I 
T~~ I I 

}.Ionth. 
1 \Diversion yie.ld of ~---. -----;Rain-

1 

. to canal dram~ge 1 Second·· h fall in 
::\Iaxi. Mini- m second- area m I feet per D-;pt inches. 

1 feet. mile. mchcs. 
mum. i mum. :\lean. feet. second-~ square . 1n 

- 190~-~--~ ~--·-- --~---
July 8-31_ ______ 

1 
440 

1 
118 :203 (a) 223 0.586 

1 
0.138

1 

_____ _ 

Augu~t _. ___ _._ _ _ :~, 865 · 9G ~~0 (a) 840 2. 209 :2. 5i) 
I 

September ______ , 1,202 13:2 427 (a) 447 1.176 1.32 

October _. __ - __ - 1, 101 1H8 :~45 I 20. 0 365 . 961 1. 11 

November. ____ -1 940 1:28 252 1 19.0 271 . 712 . 79 

December ______ · 1~, H~3- __ 2~- 1, 768 ~-------- ~~ 4.624~~~ 
- ---~----[---

1902. 
January ____ . __ . 7.200 
February .. ____ _ 6,200 

10 

219 

1 I 
\:llO :-------- 910 I 2. 393 'I 2. 76 . ------

1' 087 '·--------I 1, 0871 2. 8.)9 2. 97 i------

2,H62 1118.0 I 2,967 7.803 8.971--~---March. _________ 13,520 

ApriL . _____ ... _ 6, 34-.5 

May .. __ . __ - __ _ 1,578 

1,:114 

44f) 
June ___________ 1,061 118 212 

22.f) 

24-.0 I 

23.7 

1,336 

469 

236 

3. 514 3. 92 

1.233 

. 621 

1. 42 
. 69 I. ____ _ 

July ___________ ! 4,89G 132: 1,010 23.8 1,039 I 2. 732 3. 1.5 1---- _-_ 
August ____ .____ 1, 842 1:19 -J.:)-t 24-. ;) 4-58 1. 204 1. 38 
September ____ . _ 10, f\11 , 107 949 24.0 973 2. 558 2. 86 i - - - - - -

October-------- :1,870 I :~47 1,36.) 22.2 1,:)77 

November. ___ .. ·"07 297 \ 4-1:9 I 1S. 2 \ 4-67 i 

December------ -~~%7 [ __ 1.56 I 1, 6fi.) ~~·-~~~ ~~ 

3. 621 4. 17 1------
1. 228 \1. 36 

1 

___ .. _ 

4.389[5.04 ~ 
2.846 38.89 '.i'he year__ 13, 520 ___ _2·1 1- ___ . __ . ------~ 1, 082 I 

1903. -4 ~90- ----.):- 1 990 1- --- --1 :90 =====!=== 

January .. _____ . , ,-,,_ ~· ·> , ~~ 

1 

_______ . , .. ~ 

~--~-_:__-~ 

I 
3.209 3. 70 

February _______ 4-,076 362 1,965 -------· 1,965 

March ---------\ 6,921 

ApriL----._ ----1 2,674 

l\Iav -----------~ 272 
J nne .. ________ .

1 

5,665 

July -----------i 1,852 
August ________ -I 9,.59.5 

September ..••• -~ 2,697 

I 
October ... _ . ___ 18, 130 

November 1 to 7 I 

inclusive 
I 

68:) 
I ----·I 

868 

265 

75 

4.5 

12.5 

189 

174 

174 

4G5 

~:~~. 
16f) 

1, 686 

410 

1,475 

.5.54 

2,044 

492 

d .5. 6 2,526 

23.0 1,026 

17.6 173 

16.4 1, 702 

17. 4' 427 

18.2 1,493 

18.8 572 

10.2 2,ooo 

492 

6.168 5.37 
~------

6.638 7.65 3.87 

2.638 2.95 3.38 

. 408 .47 . 74 

4.434 4.9.5 12.75 

1. 078 1. 25 1------
3.879 4.-!7 

1.504 1. o7 
I 

5.418 6.24 I 

... - .. -.. -
I 

1. 294 1. 44 ----- .. 
-------------·--·---..:. ___ ___: ___ -'----'------

a No record. Assumed diyersion 20 second-feet. 
c December 1 to 6 inclusive. 

z, March 23 to 31 inclusive. 
a March 20 to 31. 
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UONDOr'r CREEK AT HONK FALL~, NEW YORK. 

Rondout Creek above it~ junetion with Sandberg Creek at Napa­
noek (also called Lackawaek Creek) i~ e~sentinlly a mountain stream. 
At Honk .Falls a natural dediYity afl'ords a fall of 1~5 feet over tilted 
strata of Hudson River shale. This fall bas been increased to 147.5 
feet by the construction of a nutsonry dam at the head of the gorge. 

\Vater to feed the turbines is carried to the power house~ onP-fonrth 
mile below the clam, in a cireular steel penstock. The turbines are a 
special design of the Vietor type. The outflow from the turhim~s 
pas:-~es over a tailrace weir below the power house. The total flow of 
the stream passes either over the spillway of the dam or over the tail­
race weir. The dam is of concrete masonry. It has an ogec-shaped 
cross section and a level spillway 18G. 6 feet in length. 

Arrangements have been made for maintaining a record at this plant· 
A recording gage will be placed above the dam~ arranged. to keep a con­
tinuous record of the discharge over the dam. A record of the amount 
of water used by the turbines is kept by a similar gage placed above a 
weir in the t!'tilrace. The maximum observed discharge of Rondout 
Creek at Honk Falls has been 8,650 second-feet, or 98.1 second-feet 
per square mile, from the tributary drainage area of 88 square miles. 

The power is used for the generation of electricity, which is trans­
mitted to Ellensville, a distance of 3 miles. 

The record at this station was maintained during a portion of 1H03, 
but the computation of the discharge is withheld. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, distric·t hydrographer. 

E~OPUS CRKEK AT KINGSTOX, K. Y. 

This station was established by R. E. Horton and G. B. Hollister. 
It is located at the \Vashington Ayenue Bridge, t mile from the Ulster 
and Delaware Railroad bridge, at Kingston~ :N. Y. The original wire 
gage was replaced ~July 14, 1908, by a standard chain gage~ which was 
installed by F. H. Tillinghast. The length of the chain from the end 
of the weight to the marker is 31.04 feet. The gage is fastened to the 
lower chord on the upstream side of the bridge near the left end. It 
is read hvice each day by .John Dougla~. Discharge measurements 
are made at ordinary stages from the dmvnstream side of the bridge. 
At low stages they are made by wading above or below the bridge. 
At flood stages measurements are sometimes made at the rlstcr 
and Delaware Railroad bridge, one-half mile abov'e the station. The 
bridge at which the station is located has a single span of ·117 feet 
between abutments. The initial point for soundings is the face of the 
right abutment. The channel is straight for 300 feet above and for 
500 feet below the station. The right bank is subject to oyerflow 
only at flood stages. The overflow area is restricted· at the gage by 
the highway. The left bank overflows during severe freshets for a 
distance of about 300 feet, but the amount of water passing over it 
can be easily estimated. The bed of the stream is composed of earth 
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and eohble~tones and is not suhjed to change. The bench mark il':! a 
cireular chise1 draft on the corner of the rig·ht abutment on the 
upstream side. It:-; elevation is :n. 7:1 feet above the gage clatam. The 
top of the gage pulley is 30.87 feet abo,Te g·age datum. The top of 
the bridge chord at the gage is 00.57 feet abo,Te gage datum. 

The observation~":~ at this station during 1903 ha\'e heen made under 
the direction of H. E. Horton, district hydrographer. 

Discharge measurement8 r~f Rsopu.~ C't't'ek at Kingston, ~v. 1~, in 1901-1903. 

------,----------------------

Gage height. 

Date. Hydrographer. Discharge. 
Original Corrected 
reading. reading. 

-------------------- --------------- ----- -- __ ! ___ _ 

1901. 

July 5-------·------------- Horton and Hollister__ 

July 18·------------------- A. E. Place __________ _ 
July 19 _________________________ tlo ---------------

July 22-------------------- ____ do---------------
August 5 _________________ _ ___ .do ______________ _ 

August 8 _________________ _ ____ do---------------
August 10 ________________ _ - ___ do ______________ _ 

August 19 ________________ _ Hollister and Place ____ _ 
August 27 ________________ _ A. E. Place __________ _ 
August 29 ________________ _ ____ do---------------
September 4 ____________ _ - ___ do ______________ _ 

September 6 ____________________ do _______________ _ 

September 21 ______________ ! \V. \Y. Schlecht_ _____ _ 
September 26 ___________________ do ______________ _ 

Do _________ .. _ _ _ _ _ _ _ _ _ _ _ ____ do ______________ _ 

October 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ______________ _ 

October 8 _________________ ~ _____ do _______________ _ 

October 10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ______________ _ 

Do ____________________ (i. B. Hollister _______ _ 

October16 ______________ ~-- \Y. W. Schlecht_ _____ _ 
October 21. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ .do ______________ _ 

NovemberL ___________________ do----------------

NovemberH __________________ do--------------
November 18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do ________________ ' 

November 26. _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ .do _______________ _I 
December 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ do _______________ _ 

Feet. 

4.32 

4.10 
4.40 

3.80 
3.90 
6.95 

4. 8t) 

-1-.60 

6.27 

5.50 

6.115 

5.-1-6 

-1-. 78 

-1-.55 

-1-.55 

5.26 

4. 70 
-1-.62 

-1-.62 

6.64 
5.56 

4. 7-! 

4. 75 
4.4.5 

5.06 

5.28 

Ji'cet. 

4.31 

4.09 

4.39 

3. 79 

3.87 
6.92 

4.82 

4.57 

6.24 

5.47 
6.075 

5.42 

4. 74 

4.51 
4.51 
5.20 

-1-.64 

4.56 

4.56 
6 . • 58 

5.50 
4.66 

4.67 

4.37 

-1-.98 

5.19 

Second-feet. 

148 

145 

17:3 

a64 

&36 

396 

239 

180 

729 

364 

55-1-

352 

200 

ct168 

150 

329 

178 

166 

188 

785 

381 

184 

C195 
d126 

245 
236 

December1L _________________ do---------------- 11.46 11.37 1,721 

December 19 ____________________ do----------------~ 8.35 8.26 ~'1,-1-':2 

December30 ____________________ do----------------~-~~-- /3,989 

a Ulster and DeJa ware R. R. bridge. 
b Wading 200 feet upstream. 
,, Downstream side of lJridge. 

dUpstream side of bridge. 
e River full of thin ice. 
flee jam below bridge. 



HOYT.] HUDSON RIVER DRAINAGE BASIN. 167 

Disclw.r!JI' 1/U'(tSltrfllti'II(S '!f E~upu.~ ( 'l'l'l'k at Ki11,1J15tOII, lV. r.-Continued. 

Uage height. 

1 Hydrogra1•lwr. 1 I -- DiRcharge. 

-

---- ~------------- __ I I Original Correeted __ ~ _ _ reading. reading. 

Date. 

---------~---- -----------

HIO~. , I Fiet. 

Jannar~.·lL ________________ -I ,V. ":· Schled1L .... ___ j 6. 5-l 

Jannary22 ................. _____ do ----------------~16.20 
Do . _. _ ...... _. __ .. ____ . _ ... do __ • ________ . _. _., 15. 00 

January27 _________________ ..... do ______________ ) 

.January ~9 .. __ .. _. ___ . _. __ . i. ___ .do _. ______ .. _. _. __ 

February 7. ____ . __ . __ - .. _ - .
1 

- - - - . do . - - - - - - - - - - - - - - -I 
February 15 .. _ .•. _. _ .... _ _ _._.do .. _. ____ . __ . ____ 

1 

February 20 ____ .... __ . _ _ _ _ __ .. do .. _________ . ___ .' 

February 28 ____ . _ .. _ .. ___ . ____ .do . __ . _. _. _ ... __ .. 
I 

March 1 .. _____ .. ____ . ____ . __ . __ do _ .. _ ... _ • __ . __ .. ' 

March 12 ______ . __ . _ ... ___ . Horton and Schlecht-.-~ 
April 10 ...... __ . __ ... ___ .. W. 'V. Schlecht. ___ . __ . 

-

April 23 . ___ ... __ . ___ . ________ . _do - __ . - - - - - . - - - ---I 
April30 ___________________ ..... do ----------------1 

::: ~~:::::::::::::::::::: :::::::: ::::::::::::::::I 
Do . _ . __ . ___ ...• ____ . _ .I. ___ . do . _______ .. __ . _ .. , 

J nne 5 __ . _ .. _. _. _. __ . ____ .' ___ ._do _ .. __ . _ . _____ . _. 

Do _______ . _____ ... ______ --_do ---.-.---- . ---- ·1 
J nne 16. _ . _______ . _. __ ... _. _ . _ .. do ___ . __ .. _ . _ . __ .. 

J nne 26 __ . ___ .... _ . _ . _ .• __ -I- _ ... do -. _- - - . - - ... - . - . 

July 9 ..................... 1 H. K.Barrow:-;&W.W. 
Schlecht. 

July 16. ___________________ 1 H. K. Barrow~---------
July 2-l. __ . _ ... _. ____ . _____ '. ___ .do _. _ ... _ .. _. __ . _ 

July 30 ____________________ ' _____ do ---------------

August12 ____ ------------- ..... do----------------

~e~::~ ~~~ -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .; ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~! 
September 23 .. ___ .. _. _. _ _ _ P. l\I. Churehill. _ ... __ .

1 

October -1: .•.... ______ . ___ •. . _ .. do _ ... _. __ . __ . ___ . 

November5 -------------- F. H. Tillinghast_ ______ • 

November 11 -------------- .... do----------------
November22 -------------- _____ do---------------
December 1 L . _ ... _ . _ .. ___ . i ___ • _do _ . __ . ______ .•.• 
December 18. _______ . __ ... _I ___ . _do _ . _ .. _ .. __ .... __ . 
December 22 ____ •• __ .• _. __ .I ••• _ .do ... _. _. __ .. ____ . 

9. 70 

7.7:1 

6.83 

5.60 

5.38 

9.1-l 

20.38 

9.90 

13.37 

6.9-l 
10.28 
5.83 
7.1-l 
t3.38 
5.02 
6.-1:1 
5.03 
-l.-1:8 
-1:.98 

5.81 

5.13 
8.11 
7.65 
6.28 
-1:.94 
4. ..19 

0.87 
9.32 

6.55 

6.00 
5.45 

6.60 
13.00 
16.00 

I ~--~" ___ ,' 

. Fixt. 

tl. -1::) 

16.09 

1-1:.89 

9 .. 59 

7.62 

fi. 70 

5.-1:7 

f). 25 

9.01 

20.2-1: 

9. 713 

13.21 

G. 78 
10. 12 
5.65 
6.96 
6.20 
-1:.8-l 
6 ')') 

--:1.8-l 
-1:.~9 

-1:.79 
5.t36 

4.98 
7.9G 
7.50 
6.0!:1 
-1:. 75 
-1:.27 
5.•65 
9.07 

6.27 

5.72 

5.17 
6.30 

12.70 
15.70 

alee. flee above and below bridge. 
b Surface velocities used, >: .85, iee going out. 
c Surface velocities used, x .85, drifting ice. 
riMeter damaged at station 110. 
e Ice above and below bridge. Upen seetion at 

bridge. 

g River partly covered with ice. 
h Surface veloeities used, x .8.5. 
i At Glasgow Bridge Glen Erie. 
i Ice 0.10 thick. 

Serowl-jeet . 

a 522 

IJ6, 747 

c 5, 333 

d2, 761 

1,149 

e530 

.f337 

!245 

ell, 687 

h 12,620 

2,843 

5,021 

828 
2,813 

422 
i 508 
i 274 

225 
i 272 

234 
136 

231 
450 

269 

1,:348 
1, 155 

550 
191 
133 
449 

1,890 
594 

416 

272 
j476 

3,-1:61 
8,59-1: 
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Diw·lw·rye measw·emc1d.~ r~l E.~upll.~ 0·1·ek at King.~ton, ~Y. }'.-Continued. 

Date. 

I 
l __ n~~·· he~~~ __ _ 

. 

Original .1 Corrected 
reading. , reading. : 

----- ---- --· --

1~m. . . 

January 1-l: ----------------1 F. H. Tillingha~L------1 
February() . __ . ____ . ___________ .do _______________ _ 

PPI'I. Fert. 

6.\10 fi.60 

~.50 9.20 
February .24 • ______________ I _____ do _______________ . 7. 10 6.80 
March 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ d n . ______________ _ 11.63 I 11.33 
April 29 _____ . __ . _ . _______ . ____ .1lo ___________ . ___ _ 5.72 5.-!2 
May 21 _. ___________ . __________ .do -!.65 4.85 
July 22. ___ .. __ . ______ . _. _. ____ .do 5.17 5.17 
Septem.ber 4 ____________________ . ______________ . __ • 

. I 

7.66 7.66 

---------- --------

a Partly ice covered, 7 inehes thick. b No ice. 

Di:<ehargl". 

Sr·l·uwl-feet. 

11425 

11 2,141 

65-! 

3,830 

36.5 

132 

315 

1, 181 

Jlean daily gage height, ·in feet, ~~(Esopus Creek at Kingston, J..V. r., fot IYOI·-1903. 

Day. I Jan.l}'e b. i M"':_ I A 1" May. J '~'t n 1 y [=, "": I Re]>t _"":_ : ;o, ·I' >e~ 

1. .. 1901.. . ; ••. I ... ·I· i ........... I.. . . . . . 3. "' I ' " ,,I ' "I 4 ,, 

~::::::::::::::1::::::: :::::::1 r : : : : J::: :::I ~:~~ ~:~~II ~:~~ ~:~~ 
4 .............. 

1 

..................... _______ ! _______ """"l""" 4.92 li.24 4.47 4.30! 5.3li 

~::::::::::::::~::::::: :::::::::::::: ::::::::::::::: :::::::· ~:~~ ~::~ ~:~~ ~:~~ ~:~~' ~:~ 
7 •., • • • • •• • • • • • • :. • •• ••• • ••• o0 •• • • • • • • • • •" • • • .,: • • • • a • a'• •• ••• • 

8 ...................................... ____ I ....... 1 ....... ', 

9 .......................................... 1 ....... 

1 ....... ' 

1! .. ::::::.:.:_: :·:::··:::::::: ::::::: ::·::.:!:::::::::::·:::1 
i I I ' 

11:·::::::::::: :::.:::~•: ..... :::::,::::·:·
1

·······1:::::: 
~!:::: :::::::- :::::: :::::::I:::::: :1::::::. --- ... _: __ ..... 

4.29 

4.39 I 

4.39 1 

4. 24 I 
4. 24 I 

I 

3. 92 5. 39 4. 42 4. 50 ; 4. 64 

6.97 4.99 4.52 4.40 ii 4.56 

5. 70 5. 14 4. 44 4. 2.''i ...... 

5.15 4. 91 4. 47 4. 2-5 4. 51 
5. 02 4. 99 4. 42 4. 37 I 11. 41 

4. 2\l 4. 85 4. ~4 4. 34 4. 50 9. 64 

4. 29 4. 70 4. 86 4. 44 4. fl2 7. 26 

4. 19 4. 57 4. s4 4. 47 

3. 94 4. 40 4. tl9 4. 52 

4.19 

4. 04 

4. 04 

4. fi9 

4.40 

4. 35 

4.52 

4.47 

4. 71 

4. 9li 

5.24 

5.04 

4.59 

4.42 

4.37 

4.54 

4. 37 1'.04 
4. 30 21.29 
4.35 15.11 
4. 22 10.46 
4. 30 8. 96 

4. 45 8.01 



HOYT.] HUDSON RIVER DRAINAGE BASIN. 169 

llfenn daily heir7hf, in feet, (~f Esopn.~ Creek, nt King.~ton, lv~ J~, fm·1901-1908-Continued. 
-----

~fay. I Jun~·:_' i 
Day. .I alt. I Feb. Mar. Apr. July. Ang. Sept. 

I 
Oet. Nov. I Dec. 

I 
-- ----

I I ! 
1\102. I I 

L----········· 1:1. 0\l 7.12 19.96 9.19 8. 77 4.6fi 6.23 6. 90 4.23 I 1:3.13 7.00 I 5.60 

2.------------- 10.24 7. 32 16. ti7 8.53 8.00 4.64 6.04 7. 7() 4.26 11.43 tL ~f> 5.40 
a9.R4 \) .,., 1.5. 61 7. 89 7. 60 4 .. ".7 .5.80 6. 91 4. 21 9. 8.'i 

''· 51i 5.89 

"~- 29 7. fi:-i 10.92 7. 48 7. fl2 4. 64 ().25 6. 71 4.11 
I 

9. 03 ti. '27 6.13 
a 7. fl4 I 7. 38 <;).;)1 7.17 7. 25 

I 4 .. 51 .5. 84 6.34 4.16 R.3.'i n.~7 r..o3 

"7.1\l a 7.0'2 S.Sl ti. 87 6. 95 4 .. ')4 6.04 G. S9 4.11 
i 

9. 39 fl. \!7 
i 

li.88 
a6.k4 , rr6.f>7 7. 7tJ 7. 02 6.80 4.3G 6.01 li.71 4.1G 1:1.43 6.23 6.05 

I 
i a6. 54 a G. 33 

I 

7.54 7.12 6.5G 4.44 .5. 87 6. 24 

I 

4.16 7. 93 ti. 07 6.30 
a G. 39 (( 6.01 8. 71 12.94 6. 37 4.44 5.GI) 5. 98 4.16 7. 60 5.85 6.15 

10 .............. a fi.29 a6.12 9. OG 13.70 6. 22 4.49 5.43 5.69 I 7. 46 7.1.5 :1. 7~ 

I 
5. 70 

~~: : : : : : :::: : : ::I :: ~: ~~ a9.81 8. 91 11.4·! 6. 05 4.39 5.35 5.64 ! 5.78 6. 90 7. fl7 a6.05 

a5. 75 9. 66 10.12 5. 92 4.26 5.19 6.06 I 5. 27 8.85 fi. G7 
I 

a6.25 
13 .............. a5. 89 a6.63 11.71 9.25 .5. 78 4.34 4.95 .) .. 54 5. 31 8. 21 fi.57 I 

I 
a6.05 

14 .............. a5.82 a5.47 11.67 8. 62 5. 70 4.39 4.90 5.39 
I 

5. 96 7. 75. 5.50 I aG.10 
1fl .............. (( 5.49 a 5.45 9. 84 8.09 5. 52 4. 21 4.83 5.19 5. 63 7. 35 5.4.5 

I 

a6.13 
lli .............. a5.47 a 5. 40 9.19 7. 74 .5. 52 4. 27 4.84 5.11 

i 

5. 31 7. 08 5.35 a6.35 
17 .............. "5. 48 "5.50 18.76 7.42 .5. 32 4.59 4. 74 4.89 5.08 6. 90 5. 32 a15. 90 

I 
UL ............. a5.17 "fl.26 12.96 7.19 .).15 4. 7.') 4. 65 4. 91 4. 91 6. 70 5.32 a 12.56 
19 .............. I a 4. 39 a5.32 9.99 6. 94 5. 20 4.44 4.63 4. 79 4.86 6. 50 5. 26 a 10.72 
20 .............. 1 a5.2;:i a5.17 9.06 6. 77 5. 21 4.41 6.23 

I 
4.79 .5.08 6. 48 5.18 a9.65 

21. .. _ .......... I a 4. 84 a5. 22 8. 47 6.64 I f).10 4.62 9.85 
I 

4.69 6.66 

! 

6. 23 5.17 8.25 
a5.22 8.11 6. 77 

I 
4. 95 5. 36 9.35 4.66 6.05 5.10 15.30 22 .............. a12.&2 6.06 

23 ............ ..1 10.77 "5.17 7. 84 6. 72 I 4.85 4. 94 9.13 4.59 5.66 
I 

5.95 5.08 : 12.50 
I I 24 .............. 1 8. 77 a5. 22 7. 72 6. 72 4.82 4. 74 

i 
8.23 4.41 5.46 

i 
.'). 88 5.08 10.10 

25 .............. 7. 89 a 5.26 7. 49 6.42 4. 70 4. 62 8.43 4. 51 5.4G 

I 

.5.83 4. 92 9. 0.5 
2() .............. 7. 42 (! 6.32 7. 29 G.20 .5.02 4. 78 8.53 4.46 6.78 5.63 5.02 8.40 
27 .............. 8. ii2 a 9.17 7.14 6.19 

I 

5.02 5.00 7.86 4. 36 10.13 5.53 5. 72 7. 98 
2R ...••.....•••• ' 7. 9i a9.23 7. 0.5 6.04 5.40 4. 69 7. 60 4.46 9.26 I 7.59 6.32 8.45 

I 
29 .............. i. 02 ···---- 11.51 5.82 I -~- 07 4.66 7.04 .4 . .51 22.21 18.10 5.82 a8.80 

30. ······· ...... I 7. 71 ....... 12.41 9. 65 4. 85 I 6. 95 7.53 4.41 

-~~--~~- ~:~~ 
5. 60 aS. 67 

31. ............. 7. 37 ....... 10.31 ~---------~ 4.8~ ~----·· 7.20 4. 44 ------. a7. 75 
I ---- ========= ======== =I= 

River frozen 
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.ftfean daily height, ·in .feet, of E.sopus Creek, at King.ston, A:. Y.,for 1901-1903-Continued. 

--------.--.------;----;-------c-- ---------------,---.-----,---

Day. Jan. I Feb.~~ Mar.~~~ May.~~~me. July. Aug. Sept. Oct. I Nov. Dec. 

1903. 

1. ............ a7.10 a9.00 16.55 8.67 

2 .............. a6.98 la8.40 11.25 8.25 

3 .............. a 8. 03 I a 8. 93 9. 55 i'. Ui) 

4 .............. a9.05 i 10.10 R.77 8.02 

5 .............. a7. 70 1 10.35 8. 40 7. 70 

6 .............. a7.35 9.10 
1 

8.20 7.37 

7 .............. a7.00 8.36 I 7.92 7.2.') 

8 .............. a7.03 7.85 8.10 7.48 

9 .............. a.7.53 

10 .............. a6.93 

7. 50 11.07 

7. 20 11.40 

8. 7;) 

8. 77 

11 .............. a6.70 

12 .............. a7.00 

13 .............. 
1 

a6. 73 

14 .............. a6.68 

7.00 

9. 92 

9.05 

8.58 

15 .............. a6. 75 8.01 

16 .............. a6. 70 7. 75 

17 .............. a 6. 55 a 9. 53 

11.27 8. 27 

11.22 ' 7. 87 

9. 95 i 7. 52 

9. 20 7. 35 

9.00 7.74 

8. 48 7. 90 

8. 05 7. 57 

18 .............. 
1

a6.30 .a9.05 7.75 7.20 

19 .............. ,a5.80 1a9.02 7.b7 6.95 

~~::::::::::::::1:::~: :~::~ ~:~~ ::~~ 
22 .............. 

1

1a8.30 a7.33 11.25 6.40 

23 .............. a7.73 a6.82 12.70 6.30 

24 ............. a6.75 a6.82 16.80 6.15 

25........... (t 6. 60 a 6. 45 12.27 5. 9.5 

26..... .. . a 6. 55 a 6. 25 10. 02 ! 5. 87 

27..... . .. .. a 6. 55 a 6. 18 10. 02 5. 85 

28.... .. .. . .. . .. a 6. 75 11. 30 8. 35 5. 62 

29 .............. a7.30 7.87 5.55 

30 .............. a9.30 7.50 5.45 

31. ............. a9.83 9.70 

5. 45 3. 82 7. 48 4. 65 10. 91 

fl. 20 4. 0.5 6. 95 4. 50 9. 3.'i 

5. 17 4. 00 G. 48 4. 42 8. 32 

5.37 

fi.2o I 

5.12 

8. 95 6.18 4. 77 

8. 0.5 

7. 52 

7. 58 

6. 80 

6. 28 

6. 26 

.5. 82 

6. 01 

5. 74 

5.45 
5. 32 

7. 60 

7.15 

6. 72 

6. 35 

6.18 

5. 96 

5. 8.5 

5. 72 

5. 62 

5.32 

5. 35 

5.18 

3.\:13 6. 00 
3.87 i 5.56 

5. 07 3. 90 

5. 05 3. 90 

4. 90 4. 55 
• I 

4. 8D I 4.35 

4. 85 ! 4. 42 
4. 77 I 13.25 

4.60 112.02 
4. 60 I 8. 98 
4. 70 : 10.35 

4.57 9.92 

4.45 8.88 

4.50 R.28 

4.42 7.80 

4.35 7.40 

4.35 ' 12.38 

4.20 11.44 

5.62 

5.34 

5.25 

5.10 

5.00 

4.80 

4.82 

b4. 78 

4.65 

4. 66 5. 20 5. 12 

4. 62 5. 54 5. 25 

4.50 5.28 7.30 

4. 96 5. 14 6. 04 

5.55 7.65 5.68 

5. 55 7. 10 5. 61 

5. 08 6. 28 5. 30 

4. 20 lQ, 35 1 5. 76 6. 02 5. 22 

4. 20 12. 72 5. 48 5. 90 5. 12 

3. 97 11. 05 5. 15 5. 55 4. 98 

4. 15 9. 51 4. 80 6. 08 4. 98 

4. 07 8. 41 4. 72 5. 70 4. 88 

4.05 7.61 4.68 5.6! 4.92 

4.12 7.50 4. 58 13. 92 4. 82 

4.05 8. 27 4. 60 14. 66 4. 78 

4.02 4. 76 13. ss 
1 

....... 

------~--~-~----~--~--~---

4.80 5. 90 

4. 74 5. 88 

4. (18 5. 74 

4. 60 5.80 
4.;)0 .).68 

4. 68 5. 98 

4. 62 5. 75 

5.58 5.62 

22.71 5. 68 

20.52 5.60 

13.82 5. 55 

12.75 5.50 

9.6.5 5. 50 

9.20 5.55 

8. 60 5.32 

8. 32 5. 44 

7. 90 7.42 

8. 38 8. 82 

7.62 8.15 

7.30 I 7.58 
7.15 7. 58 

6. 92 6. 98 

6. 85 I 6.88 

6. 95 6. 90 

6. 95 6. 62 

6. 62 I 6. 30 

6. 50 6. 34 

6. 38 6.18 

6.32 6. 05 

6.20 6. 00 

6.14 

aRiyer frozen. bNew gage wire put in July 15. Correction waH continued to July HI. 

5.84 

5. 74 

5.81 

5.54 
5.56 

5.51 

5.56 

5.46 

5.36 

5.81 

5.51 

4. 91 

6.08 

10.54 

9.61 

8.84 

8.61 

8.41 

7. 67 

7. 91 
16.16 

12.41 

10.86 

10.26 

9.81 

9.38 

8.06 

8.36 

7. 71 

7.61 

7.66 
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Hutiii!J turJII' fM R:;upu.~ ('red· 11f A"in!J.~frlll, S. 1·., fro/11 Jul!f5, NiOl, fu December 81,1908. 

Ga~P II . - ! - t;ag-P 
height. Vt><l'hargL·. lwight. 

- ! 

}·iff. .'i!'CO!IIl-fr 11. 

:i .. ~() H 

:;. .~i) 15 

:i. 70 :io 

;). 80 -!8 

;). 85 .5() 

;). 90 6:3 

:). 9i) 70 

4.00 i I 

-!.05 85 

-!. 10 9-! 

4.15 1m 

:!. :.?0 110 

4. :.?.5 118 

4. :)0 1:27 

-!.85 135 

4.40 148 
4. -!f) 1.5:2 

4. 50 160 

4. 56 170 

4.60 180 

4. 6.5 190 

-!.70 :200 

4. 7.5 :210 

4. 80 :.?20 

--1. s.s :z:io 
4. \:JO :240 
4. \-1.5 :250 

5. 00 :2130 

.5. 0.5 272 
5. 10 :286 

5.15 :297 

5.20 309 
f). 2.5 822 

5. 30 :334 

5.:35 :Ht> 
5.40 3.58 

.~. -ln 

i). ~0 

f> . .55 
.~.GO 

f>.ti5 

6. 70 
f). 75 

5.tl0 
.~. 85 

5.90 

f>.95 

13.00 

13.05 

G. 10 

G. 15 

6.20 

6.26 

6.:30 

6. :3.5 

6.-!0 
G. 4.5 

G .. 50 

t). 55 

G.tiO 
G. G.5 

6.70 

ti. 7.5 

13.80 
G. Sf) 

t3. no 
G.96 

7.00 

7.05 

7.10 

7. 1.5 

7. :w 
7.2.5 

Ili~eharge. 

Second-fed. 

:~71 

41:.? 
42() 

441 

45.5 

4139 

-!84 

498 

513 

544 

562 

579 

596 

614 

631 

648 

66.5 

683 

700 

720 

741 

762 

782 

802 

823 

844 

864 

884 

905 
928 

950 

972 

995 

1, ens 
1,040 

1,062 

}hi. 

7.-!0 
7. -!.5 

7.50 

7 .. 55 

7.60 

7.135 

7. 70 

7. 75 
7.80 

7.85 

7.90 

7.95 

8.00 
8.05 

8.10 

8. 15 

8.20 

s. 26 

8.30 
8. 35 

8.40 

8.-!5 

8.50 

8. 5.5 

8.60 

8.135 

H. 70 

8.75 

8.80 

8. 8.5 

8.90 

8.9.5 

9.00 

H. 0.5 

9. 10 

H. 1.5 

!-1.20 

!-1.25 

9.30 

Sr·roJul-fccl. , 

1,085 

1, 108 

1, 130 

1, 1.54 

1,179 I 

1,20:3 

1,227 

1,252 

1,27() 

1,300 

1, 324 

1,349 

1,:373 

1,400 

1,-!26 

1,453 

1,480 

1,506 

1,533 

1, 560 
1,.587 

1,613 

1,640 

1,670 

1,700 

1, 7:30 

1,760 

1,790 

1,820 
1,8.50 

1,880 

1,910 

1,940 

1, 974 

2,007 

2,0-!0 

2,07-! 

2,108 

:2, 1-!1 

U:tgl' l>iNchargl' 
height. - · 

---- -----------

Feet. 

!:1.30 

!-1.40 

9.4.5 

9.50 

9.5.5 

9.60 

9.66 

9.70 
9.7f) 

9.80 

9.85 

9.90 

9.9.5 

1C.OO 

10.05 

10. 10 

10. 1.5 

10.20 

10. 2.5 

10.30 

10.35 

10.40 

10.-!5 

10.50 

10.60 

10.70 

10. 75 
10.80 

10.90 

11.00 

11.05 

11.10 

11.20 

11.25 

11.30 

11.40 

11. -!5 

11.50 
11. 5.5 

·""I'OJHl~(eel. 

2, 17-! 

2,:208 

2,242 

2, 27.5 

2,:312 

2,3-!8 

2,385 

2,-!22 

2,458 

2,-!95 

2,5:32 

2,569 

:.?,GOS 

2,642 

2,G81 

2, 720 

2, 7.58 

2, 7!:17 
2, 83.5 
:.?,875 

2,913 

2,95:2 

2,991 

3,080 

3,112 

8,194 

3,2:35 

:3,276 ' 
:3,:3.58 

3,440 

8,485 

3,580 

3,620 

3,665 

3, 710 

3,800 

3,8-!5 

:3,890 

8,935 
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Rati11g ta1Ae for Bsupus t'1·eek at .Kilu;.ston, N. Y., etc.-Contimw(l. 
---~--~~------,-------;--------;-;------c-------, 

h';::f;t:_ I J>i"h"~' ! h~f:g, l>i• ~""' I h~f:~t- l>i>chncge ! h~f:ht IJ>i>eh><ege I 

rhL ! 8rcond-ject. Fed. Sn:mul-jil'/. Fed. Secondjefi. Fed. 8f•condjcet. 1 

11. 60 
II. t).!) 

11. 70 
11. S() I 

11.~0 

12.00 

12. 10 

12.20 

12.80 

12.40 

12.00 

12.GO 

12. 70 

12.80 

12.90 
12.95 ! 

13.00 

13. 10 
1:3.20 

18.25 

13.80 

18.40 

13.50 

18.60 

18.70 

18.80 

13.90 
14.00 

14.10 

14.20 

14. :::o 
14.40 

14 . .50 

14. eo 
14.70 

14.80 

14.90 
1115.00 

15.10 ! 

8, 980 Hi. 20 

-1-, o2n 15. :~o 

4,070 15.40 

4-, 160 li'i. 50 

4, 2.50 15. EiO 

4,:340 15.70 

4, 434 15. 80 

4, 528 15. 90 

4, 622 16.00 

4, 716 16. 10 

4,810 

4,909 

5,008 

5,107 

5,.2013 

5,2.55 

5,305 
5,402 

5,498 
5, i)48 

5,596 

5,693 

5,790 

5, 888 i 

5,98t) 

6, 084 ! 

13, 182 
6,280 

6,382 

H,-!84 

6, 5861 
6, 688 i 

6,790 

6,894 

H,998 

7,102 
7,206 

7,310 

7,416 

16.20 

1G.30 

16.40 

16.50 

16.55 

16.60 

16.6.5 

16.70 
16.80 

16.90 

17.00 

17.10 

17.1.5 

17.20 I 

17. :::o 
17. 10 I 

17. so I 
17.GO 

17. 70 

17.80 
17.90 i 

18.00 

18. 10 

18.20 

18.30 

18.40 

18. 5o I 

18.60 
18. 70 ' 

7,i"l22 
7,1)2:-1 

7, 7:H 

7,840 

7,950 

8,060 

8, 170 

8,280 

8,390 

8,528 
8,()66 

8,864 

8,942 

9,080 

9,142 

9,204 

9, 266 ' 
9, 328 I 

9,452 

9,576 

9, 700 

9,820 

9,880 

9,940 

10,060 

10, 180 

10,800 
10,420 

10,540 

10,660 

10,780 

10,900 

11,060 

11,220 

11,380 

11,540 
11, 700 
11,840 

11,980 I 

! 

18. /{) 

Hi. SO 

18.90 

19.00 

19. 10 

19.20 

19.30 

19.40 I 

19.50 I 

19.60 

12,050 

12,120 

12,260 

12,400 

12,560 

12, 720 

12,880 

18,040 

18,200 

13,340 

19. 70 13, 480 

19. 80 13, 620 

] 9. 90 13, 760 

19. 9.5 13, 830 

20. 00 13, 900 

20. 10 14, 070 

20. 20 14, 240 

20. 30 14, 410 
20. 40 14, 580 

20. 50 14, 750 

20. 60 14, 920 

20.70 15,090 

20. 80 I 1.5, 260 

20. 90 15, 430 

21. 00 15, 600 

21. 10 15, 780 

21. 20 1.5, 960 
21. 30 16, 140 

21.40 16, 320 

21. 50 16, 500 

21. 60 16, 680 

21. 70 16, 860 

21. 80 17,040 

21. 90 17, 220 

22.00 17, 400 

22. 10 17, 590 
22.20 17, 780 
22. 2.5 17, 875 

22. 30 17, 970 

n Logarithmic extension above 15 feet. 

22. 40 18, lGO 

22. 50 18, :~50 

22. 60 18, .540 

22. 70 18, 730 

22. 80 18, 920 

22. go I 19, no 
2:). 00 19, 300 
28. 10 I 19, 500 

28. 20 19, 700 

23.80 19,900 

23.40 

23.50 
I 23.60 

23. 70 

23.80 

23.90 

24.00 

2·1. 10 
24.20 

24.30 1 

24.40 

24.50 

24.60 

24.70 

20,100 

20,300 

20,500 

20, 700 

20,900 

21, 100 

21,300 

21,510 
21,720 

21,980 

22,140 

22,350 

22:560 

22,770 

24. 80 1 22, 980 

24. 90 I 23, 190 
25. 00 2:~, 400 

25. 10 2:3, 620 
2.5. 20 23, 840 

25. 30 ' 24, 060 

25. 40 24, 280 

25. 50 24, 500 

25. 60 24, 720 

25. 70 24, 940 

25. 80 25, 160 

2.5. 90 25, 880 
26. 00 25, 600 
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Mean daily discharge, in second-feet, of Esopn8 Ct'eek, at Kingston, N. 1~, for 1901-3. 

I>a~·. Jan. Feb. I Mar.] Apr. 1, ~lay. I June. i' July. Aug. : Sept. ! 

-------- ---- --i --,---! -~-,-- -~ ----~--

1901. 
1

, 

!~:::::::: ::: I :::::: :::~:~~::::::l:::J :::j ::: 
18 .......................................... ' ....... -··----1 
19 .......................................... ' .............. ' 

20 .......................................... ·._ ............ . 

21. ......................................... ~ ............ .. 

141 

116 

116 

125 
12.') 

108 

68 

108 

83 

83 

178 

100 
91 

70 

65 

59 

244 

65 

31 

65 

892 

440 

296 

264 

230 I 
200 

174 
143 ' 

1431 
135 ; 

164 ' 

1.55 

210 

503 

~:::::::::::::J::::::: :::::::::::::: :::::::'::::::: ::::::: ~~ ~~~ 

678 I 

G16 

757 
lllO 

4fi7 
394 I 

3.)5 

2i'i8 

294 

242 

258 

2"28 

232 

228 

198 

202 
2.')2 

319 

269 

336 

294 

208 

238 

].~.') 170 162 

:~ 
151 150 

121 198 
Vi.') 126 348 

138 ]:i5 16/l 

116 143 178 

146 160 1S." 
164 I 

150 
I 

143 172 

lli\ 

155 I llil 300 

14ll 

133 ! 
138 3,809 

160 2,377 

ll'iO 1fi4 1,022 
15;) 138 1,394 

164 126 16,122 
178 I 135 7,426 

14tl 113 2, 999 

138 126 1, 916 

168 151 1, 378 

204 146 1, 329 

2041 
184 : 

143 1, 207 

151 954 

138 806 184 • 

151 745 

E~~~~ >:I> >~1 ~::::::J::::: :::: ~ ::f~ ~ ;~~ m,,. ~~ 
'>9 , i , ;{G 440 14:'> 164 3.51 1,112 

::::: :_::_··:r.::: :··:r :;_ ::[: :1··: 1 ~I :;: , .. 14' :::1·01 I ::; 
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.ftfean daily discharge, ·in second-fPef, r~f Esopus (/reck, at Kh1gstnn, ;_V. r., etc.-Continued. 

__ D_a)_'· __ ]

1 

Jan. ""':_1 ""' i Ape~~"_"' ! .T~ne I.Tuly~]_:_lugJ'ept I oct~ 
190:!. I I 

1. ............. 1,4:!1 9f)9 I 2,0fi/ 11,80:_! 1921 607 

Noy, T>t>c. 

:_! ______________ 2.R27 1,049 9,290 1,1>'1S 1,373 188 I !)41 1,256 

3 .............. a2,210 2,087 7,961 1,320 1,179 174 i 469 868 

4 ...... _ .... _ .. 1a1, 287 1,169 3, 374 1, 121 1,140 1881 61-! 

5 .............. ' a970 1,076 2,14S 98:2 1,018 1G2, 481 

6 .............. 1 a780 a715 1,826 S.):.l SR.') lli8! 
7 .............. a650 a563 1,2fl6 914 823 137 

:::::::::::::J :~~~ ;:~~~; ~:~~~ ·\~:~ ~~:: ~~~ 
10 ...... _ ...... ·I ft485 a 438 '11, 980 5, 986 603 L"i8 
11 .............. , a 470 a2, 185 1, 886 3, 83li ilH 14:2 1 

1" a 355 a 352 2, 392 2, 73,5 504 1"0 I 

1;::::::::::::J a3~3 a582 4,088 2,10S 458 1;3 
1 

14 .............. 1 a367 n292 4,043 1,712 441 142 

15 .............. 1 a295 rt287 2,525 1,421 389 112 

~~::::::::::::::1· :~:~ i :~~~ 1;:~~; 'I~:~:~ ::: ~~~ 
18 a 228 1 a 248 .-., 2b;J 991 297 210 

19::::::::::::::1
1 

a93 a260 2,635: 880 309 150 
20.............. a 245 a 232 1, 980 811 R12 145 

21. ............. a1G8 a240 1,624 757 28il 184 

22 .... _ ......... a±, 000 a 240 1, 432 811 :!flO 349 

541 

530 

490 

426 

366 

346 

307 

250 

240 

226 

~8 

208 

190 

186 

607 

2, 532 

2, 17.5 

23.............. 3, 252 a 232 1, 29.5 I 790 
24 ........ _ .... _ 1, 802 a 240 1, 237 

1 

790 

25 ...... --...... 1, 320 (( 248 1, 126 67:2 

230 

224 

200 

248 2, 027 

208 1, 496 

184 1, 603 

786 

860 

786 

610 
.'i21 

438 

423 
548 I 

395 

356 

307 

287 

238 

242 

218 

218 

198 

192 

178 

145 

Hi2 

115 5, 431 

120 a, 827 

11'' •) 53'' ..... I ... , ..... 

9.') I 1, 960 

104 1, 560 
9!) 2, 201 

104 1, 603 

104 1,339 

104 1,179 

973 

90.5 

614 

397 

620 

G20 

.518 

607 
5.')1 

48c! 

446 

412 

358 

495 

fi72 

fi37 

4n 
5H 

631 

fi79 

441 1,112 

463 864 1,164 

326 1, 850 I 432 
336 1,485 403 

a422 

a 472 

a422 

a433 

a443 

a.500 

515 1, 252 

420 1,063 

336 941 

280 

242 

232 

280 

766 

548 

429 

373 

373 

864 ! 

782 ! 
700 
694 : 

607 

544 

513 

492 

478 

383 

371 

346 

339 a5, 700 

339 aS, 950 

324 a2,840 

304 a2,082 

302 1, 507 

2S5 

280 

280 

244 

7,628 

4, 810 

2, 720 

1,974 

26.............. 1, 09-! a 490 1, 036 ii96 

27 .............. 1,6.52 a1,783 968 593 

265 216 1, 658 :, 153 815 420 265 1, 587 

2G.5 260 1, 305 137 2, 743 391 446 1, 363 

28 ....... --- .... ! 1, 3.58 '11, 820 928 541 

29 ............ __ 1 914 '------- 3,899 475 

30 .......... -- .. 11, 2321 ... ---- 4, 725 2, 385 

31 .............. j1, 072 I· ...... I _:, 890-

358 198 1,179 1fi312,114 1,174 638 1,613 

~77 19: 92~ 1 162 :17,8~0 1,426 475 
1

a1,565 
..:30 88a 1, 14n I 145 9, 8;-6 1,130 412 a 1, 490 

-=-_230 
1 

....... 

1

_ 9\lfi I 150 ~~---- 1,031 ....... la1,012 

a River frozen. 



HOYT.] HUDSON RIVER DRAINAGE BASIN. 175 

.Mean daily di.scllllrge, i11 ser·owl-.ti'rf, of Esopus Creek at Kingston, N. }'., etc.-Cont'd. 

~~~-- -------- --------------- -- --~-------

Day. I .Tnn. Feb. Apr . ~May. ~~lllPJ ~Ill~ I Aug-. !-'ept. 
I 

Oet. I NoY. I Dee. 
------- ---~- - -- ~~•--~-~ 

I I 

I 

I ~:.!0 : 49H I 481 

1903. 
1. 

I 
1 .............. a7 jfi a], lii\0 9,142 

I 

1, 74:.! ! 371 n~ 1, 1~1 lHO 8, 3GR 

:.! .............. a700 a], 3fi0 3,6105 1, 507 

'I 

309 
·"·" 

! RR4 160 
I 

~- 174 I ~OS I 4\l:.! 4i'i2 

:1 .............. 
1

a1,3\l:.! 
I I 

I I 

a], G40 2,:312 I 1, 400 302 77 I 693 1411 1, fi-t4 196 4.')2 472 

4 ............. +1,712 
I 

~'2, 720 1, f\02 1, 3R4 I :3fi1 70 .'ll-;9 214 1,178 1HO 41i9 894 

5 .............. ol,OOO a2, 91:3 

I 

1, .587 1, 227 309 67 fl27 1,400 972 

I 

160 

I 

4:34 400 

tL .......... a84;) 1·72,007 l,.JRO I 1, Oi~ 290 .)9 400 1,140 790 19ti i'i:.!1 

I 

386 
I 

7 ............. a/O.') :a}, 5G:) 1,334 1, 018 '277 
i 

fi3 418 1, 16R IWi ! 1S4 4.');) 400 

8.------------- ai~O ('1, 300 1, 42G 1,121 272 G3 344 R23 5i-:9 4011 41R I 373 

I 
I 

! 

515 ;1R, no 434 

I 

348 9 .............. a922 
1

ai, 130 R, ~,03 1,790 240 170 3~:.! fi24 
1 

10.------------. a682 a995 3,800 1,802 2:)0 13fi 284 G17 484 :14,7.50 412 47~ 

11.-----.------- a605 a905 3, 683 1, 517 230 146 ~60 475 446 I 6,080 397 3116 
I I 

12.-------.----- a70!'i 

I 
2, 591 3,li38 1, 310 

I 

214 5, fl4R 220 .130 418 .'),OGO 3i\3 I 242 

13 ........... a6].') 1, 974 2,605 1,140 180 4,:3:18 2:.!4 4.')2 38R 2,390 8S3 554 

14.---------- ai)96 
! 

1, 688 
I 

2,074 1, 063 180 1, 928 216 371 I 346 2, 070 397 3, 030 I 

1fl.-------.----- a618 

I 

1, 378 i 1, 940 1,247 200 2, 91:3 190 338 304 1, 700 338 2, 360 

16.-.- _._------
I 

I I I a605 1, 252 1, 629 1, 324 174 

I, 

2,583 192 

I 

309 290 I 1,540 368 1, 840 

17 ............. a':l57 a'2, 005 1, 400 1,1114 15~ 1, 868 18! 394 3:.!1 1, 320 1,090 1, 710 

Ia], 713 
I 

18 ........ - a4i\7 1, 2'>2 99:) lliO 1,fm 1GO 328 1, 040 1,flSO I 1, S30 1, 590 

19.----.----- ·-. a362 '11, 690 1,11i4 i\8:) 146 1, 27G 252 

I 

294 f>41 1,180 1,4.50 1, 210 

20.------.-----. a2i4 a], 045 1,179 Sll 18.') 1,08.') 397 1, 202 434 1, 040 1,170 1, 330 

21.------------- rt473 a9.JO 1 '25'2 i-H 13!> 4, 697 897 950 414 97'2 1, 220 ii,l\60 

22 .............. 111,292 <ti\37 3,tltl;) 66-'i 110 3, R36 280 624 3:-14 872 896 4, 720 

23 .............. a1,012 ati45 .s,om-; li31 110 2, 913 

I 

45R 534 314 844 8fl6 3,350 

24.-------------1 n618 aG4.5 9,4.52 .'l/9 110 :i,028 37-'i 498 290 .'384 8ti4 
I, 

2, S70 

~~::: :::::::::::11 n572 a530 f>13 73 3,485 297 397 ! 256 .'384 742 2, 500 
I 

a557 490 102 2, 21\2 
I 220 fi54 I 25H 74:2 G:lO 2,190 

~~:::::: ::::::::1 a557 .j,-,4 S9 1,.')92 I 204 440 236 I 700 644 1, 410 
: 

I 

a618 .JIS S.') I, lS:3 19G 423 244 

I 

.5.58 589 1, 670 

29 .............. 1
1 

n910 89i 97 1,130 17G (\, 200 224 f\38 544 1, 230 

30 .............. 'al, S()3 871 i\.'i 1, :i17 1.'10 6, 950 I 216 596 527 1, lRO 

31. ............. n2, 200 212 6,16:31~: 575 
i 

1,210 

"River frozen. 

Estimated IIIOIIfltl!l disr-llro'[JI' r~f Esopus CJ·eek at Kingston, N. r., .foi' 1901-190;]. 

[Drainage area, ::!2L'i square miles.] 

Discharge in second-feet. Rnn-off. 

----
! Second-feet 

Iinimum. I )lean. per square Depth in 
mile. inche~. 

~lonth. 

:'l[aximum. 11 

~--

HWI. 

36 
I 

100 0.308 0.36 
:n 3.50 I. 078 1. 25 

Jnly ___ .................. _._-I 178 
August _ ......... _. _ .. _ ...... . 1, 202 

7'fl7 I 133 302 . ~m 1. 04 
1]1) 160 l .-Hl3 • .56 

I 

113 
. 

153 

I 

. 471 . 52 

150 1,832 .5. 64 6.50 

Septem her . _ ..... _ ..... ___ . __ _ 

Octo her .. _ .. _ . _ ...... ___ . __ . _ 204 

November_._ .. _ .. _. __ ........ 351 

December _________ .. _ .. _ . ___ -I ~~~ ~ 10, :::= _ 
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Estimated monthly discharge of Esopus Creek at K1~ngston, N. r., etc.-Continuetl. 

-~---~-------------,----------

Discharge in Becond-feet. Run-off. 
1----------:--~------ --------------

i I 'Second-feet I Depth in 
Mouth. 

Maximum.\ ~Iinimum. I Mean. I per s_quare inc he~; 
llillC. '• 

-~~~~~~~-!-----~- -- I __ _ 

1902. 
I 

January ____________ . ___ . ____ _ 4,000 9" i) 

February _______________ . ____ _ 2, 185 232 
l\;Iarch ____ . _____ . ____________ _ 1:3,844 928 
April. _______________________ _ 5, 986 1 475 
l\;Ia y _______ . ___ . _______ . _____ _ 1,802 200 

June . ____ .... - .. - - - - - - - - - - - - - 885 112 
July ________________________ _ 2,532 186 
August ______________________ _ 1,256 137 
Septem her ___________________ _ 17,800 95 
Oeto her ____ . ________________ _ 5,431 391 
N ovem her __________ . ________ _ 1, 164 244 
December _____ . ___________ . __ 7,628 3.58 

The year--------------- _17,800 ~----~3-
190:3. 

Jan nary . ___________ • ________ _ 2,200 274 
February ___ . _____ .. _________ _ :3,710 454 
l\Iarch _________________ . _____ _ 9,452 1,130 
A pri 1. ______ . ________________ _ 1,802 :371 
l\fa y ___________________ . __ . __ _ :3il ~--> 

I'J 

J nne • ______ . ________ . ______ _ 0, 548 ' .52 
July _____________________ . ___ _ 1, 121 160 
A ngnst ______________________ _ 6,950 146 

September . _ . - - _ . _ . - . - - - . - . - - - 1 

I 
3,368 216 

October . _______________ . ____ -~ 

November ___________________ _ 

December _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8, 660 242 

18, 730 184 

1,830 338 

I 

The year--------------- --~730 _I __ 52 
I 

I 

I 

1, 0.52 
()88 

3,:377 
1,545 

o48 
201 

803 

408 

1,377 
1,332 

460 
1,600 

----
1,116 

-----

823 

1,492 

2,788 

1, 027 
187 

1, 724 

3.51 
1, 126 

651 

2,176 

663 

1,594 

1, 134 

3.24 
2.119 

10.401 
4. 759 

1. 688 

. 619 

2.473 

1.256 

4.241 

4. 102 
1. 416 
4.928 

----

3. 194 

2.534 

4. 59.5 

8.587 
:-~. 16:~ 

. 575 
6.309 
1.081 
3.468 
2.02 

6. 745 

2.060 

4.941 

3. 756 

I 

I 

1 

; 3. 74 
2.20 

1. 99 

5.31 
1. 9!1 

. 69 

2.85 

1.46 

4.7:3 
4.78 
1. 58 
'l.68 

,------
4 6.90 

2.92 

4.78 

9.90 
'3 .• 5:3 

. 67 
).92 

1. 25 
4.00 
2.25 

7. 77 

---

f) 0.98 
~--~--- ~-~-~--------

ESOPUS CREEK AT OLIVE BRIDGE, N. Y. 

This station was established May 25, 1903, by F. H. Tillinghast and 
vV. H. Sears. It is located ahout 300 feet above the falls at Bishop's 
bridge, at a site selected by the engineers of the Nmv York vVater Sup­
ply Commission. The original wire gage was replacecl.Jnly 15,1903, hy 
a standard ehain gage, installed hy F. H. Tillinghast. The gage datum 
wa:-:; not changed. The gage is supported hy a cantilever truss extend-
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ing out from the right abutment of the old bridge for about .:W feet. 
The h•ngth of the chain from the end of the wPight to the nuuker is 
i-Hi. 7 ± fPet. The gagt• is read twice f'aeh day hy .J. B. Boice. Dis­
charge mea:·mrements are made hy means of a sen•n-eighths-ineh cable 
and car. The cable is supported on both sides of the riyer hy trees. 
At low \ntter mea:::;urements are made hy wading 500 feet below the 
fall:-4. Tlw initial point for :-:;oundings i;-; the tree to which the cable is 
fastPned on the right hank. The channel is straight for :300 fePt above 
and holow the station and has a width of 1HS feet between the bridge 
abutment.-<. Both hanks are high, rocky, and \vooded and are not 
:-:;ubject to O\'ertiow. The bed of the stream is composed of solid rock. 
Bench mark No.1 is a chisel draft on the upstream corner of the right 
abutment of the abandoned bridge. Its elevation is 18.1± feet above 
gage datum. Bench mark No. 2 is a spike in the ehestnut tree to 
which the eable is fastened. Its elevation is 21.0t.) feet above g·age 
datum. Bench mark No. :3 is a point marked on. the truss which sup­
ports the gage, n. 7 feet from the pulley. Its elevation is 21. 0± feet 
above g·age datum. Bench mark Xo. ± is the top of a holt driven in 
the rock bottom nnder bench mark No. :3. Its eleyation is 1. D2 feet 
aboyo gage datum. The top of the pulley wheel of the gage is 21.17 
feet aboye gage datum. 

The observations at thi:-:; station during 1H0:3 have been made under 
the direction of R. E. Horton~ district h;vdrographer. 

Dil)clurrge measurements of Esopn8 Creek at Oli1'c Bridge, J..V. 1~, in lrJO.J. 

Datt>. Hy!lrographer. 
• (~age I 

height. I 

June:!.-·----··---··-------· F. H. Tillinghast_ _____________ _ 
Du __ . _ .. ______ . _ ......... __ .do . _____ . ________________ _ 

J nne 11 _ . __ . _ . ___ .. _ ... _ ..... _ .. du _. ___ . _________________ . 

June 1:: ................... _____ do-·---·------------·----· 
J nne 17 _____ ... __ . ______________ do _. _____________________ _ 

July:! _____ ._ .. _____ . ____ ._.!. __ .. do _____ .. ____ . _________ . __ 

July-! ______________________ ..... do---------------------·-· 

July\} _____________________ ..... 1lo -----··-----------------· 
July 1i'i _. ____________________ ._ .. do .. _____________________ _ 

August 11 ____________ . _____ . ____ .do _____ . _________________ _ 

~ ~:~:: ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
September :! ___ . _ . _ . __ .. _ . _ . ___ .. 1 l(, ____ . __________ . ___ . ___ _ 

September X ___ . _ .. ___ . __ . ___ .... d(, . _. _. _ .. _ .. ____________ . l 

October 10 ..... _ .. ___ . _ .. _ .. _ ... du _. _ .. _. _. _____ . _________ ' 

Do·--·---··-·----·-·-·- _____ (to-----···-····----------· 
October 11. ___ . __ . _. _. _____ . _._ .. do ____ . ____ . _____________ _ 

Do ______________ .. ____ -I- ___ .do ________________________ 

1 

IRR 97-0-!--12 

Peel. I 

1. 10 

1. 05 

:1.08 

:!.67 

~. 1-! 

1.9::? 

1. 60 

1. 80 

l. 70 

1. ()2 

5 .. 55 

2. 7-! 

1. Rl 

0.70 
fi.05 

-!. 0.51 
3.78 

J)beharge. 

Scronrl·fcd. 

75 
60 

HO 
1,82H 

1,2HO 

635 

42H 

22U 

1.45 

3-!0 

270 

7, fi01 

1,3-!i"J 

:~Hfi 

7,H82 

8,350 

2,861 



178 STREAM MEASUREMENTS IN 1903, PART I. [:s-o. 97. 

},[erm da.ily [!UrJe heir~ht, in feet, 4 E.sopn.s C'l'fek at Olii'C Bridge, _:V. r., for 1.90.1. 

1 .. ---------------------------------
i 

1. 0:2 :2.30 1.:26 3.19 1. 24 1. 68 1. 71 ····----

2 ..... - ----------------------------- -------- 1. Oii 2.10 1. 21 2.7,1; I 1. 22 1. 67 1. 70 

3 .. --------------------------------- -------- 1. 04 1. 94 1.19 2.46 1. 22 1. 66 1. 64 

4. ·--- ------------------------------ .% 1. 90 1. 3.') 2.28 
I 

1.16 1. 64 1. 71 --------

~::::::: ::::::::::::::::::::::::::::1::::: . ~17 1. 84 2.60 2.10 1. 22 1. 80 1.80 

. \17 1. 74 2.11) 1. gq 1. 23 1.71 1.71 
~ I . 99 1. 68 2.18 1. .':8 1.19 I 1. .'16 1. 52 

~:::::: :::::::::::::::::::::::::::::1::::- 1. 24 1. 61 1. 93 1. 78 2.38 1. 62 1. 51 

9------------------------ -· -···-- --- ........ 1. 34 1. 58 1. 82 1. 72 10.89 1. 62 1. !)0 

10 .•.... ·--- ---------------. ···- ----- -------- 1.11 I 1. 54 1. 78 1. 66 5. 70 1. 62 1. 5;') 

11.---------------------------------- -------- 1. 2G 
I 

1. 48 1. 68 1. 58 3. 96 1. 60 1. G2 

~~:::::::::: :::::::::::::::::::::::::1:::::::: 4.35 1. 43 1. 80 I 1. 55 3.28 I 1. .59 1.68 

:~. 40 1. 44 1. 64 1. 54 2.82 1. 56 2.79 

14.--------------------------------- _;_----. ·- 2. 98 1. 34 1. 58 1. 50 2.55 l.M 2.08 

15.------------------------------- ___ !----.--- H. 40 1. 31 1.52 
I 

1. 45 2.42 1.54 1. 88 

16.-------.---- ·------- -----.----- ---·-------- 3.10 1. 28 l..'i7 1. 41 2.22 1.58 1. 88 

17 .. -------.--- ·------- --.--- ... ----- -------- ~- 7~ 
I 1.18 1. 56 1. 95 2.14 2. 28 1. 84 

18.-----------------------.---------- ------- 2. 50 1.12 I 1.50 2. 02 
I 

2. 34 2.55 1. 78 

19 .. ------------------- ... -·-.- .... -- ------ 2. 30 l.llO 1. 44 1.71 2.18 2.34 1. 68 

20 .. ---------------------. ··-- ------- ----- 2. 34 1. 3G 2. 55 1. 60 2.1.') 2.Hi 2.99 
21. __________________________________ ------- 3. 9t\ 1..58 2.12 1. 54 : 2.08 I 2.06 3.66 

22 .. --------------------------------- ... , ... 3. 38 1. 42 1. 90 1. 50 2. 02 2.04 2.85 

23 _______ ---------- ----·· ------------ ------- 3. 35 1. 78 1. 84 1. 48 

I 

2.02 2. 01 2.47 

24 ___________ ---- ----·- --------- -·---'--·---- 4.10 1. ii2 1. 79 1. 42 1. 99 I 1. 97 2.31 
25 .. ----- __ ------ ----·- ...... ________ 1 1. 1.5 3. 40 1. 40 1. 76 1. 39 1. 98 i 1. 89 2.30 

26 .. ---------------------------------1 1.10 2.81) 1. 34 
i 

1. 80 1. 36 1. 81 I 1. 77 2.31 
I 

27 .. ------------------.--.-----------. 1. 02 2.5fi 1. 29 i 1. G8 1. 36 1. 78 

I 

1. 74 1. 94 

28.-.---------.---------------------- 1. 07 2. 28 1. 27 i 1. 82 1. 38 1. 76 1. 76 1. 92 

29 ... --------------.----------------- 1. n.-; 2. ,')fi 
i 

1. 21 
! 

5. 72 1. 32 1. 75 

I 

1. 66 1. 82 

:, :: ::::: :::::::::: ::::::: ::::1 
1. o.-; 2. 42 I 1. 32 4.38 1. 28 1.74 1.72 1.89 

i 
1. o.s -- -- -- -I 1. 33 4. 22 1. 69 I ________ 1. 83 

I 
--~----

CATSKILL CREEK AT SOUTH CAIRO~ N. Y. 

This station "\Ytts established .Tuly 4~ 1901~ by R. E. Horton and G. B. 
Hollister. It is located at the highway bridge~ 1 mile from the Cat­
skill Mountain Railroad. The original wire gage was replaced hy a 
standard ehain gage whieh was installed .July 17, 1903, hy F. H. Til­
linghast. It is Rnpported on the lower chord near the right end of 
the bridge on the downstream side. The length of the chain from the 
end of the weight to the marker is 23.13 feet. The gage iR read twice 
each day hy C. J. Abrams. Discharge measurements are made at 
ordinary stages from the downstream side of the bridge to which the 
gage is attached. The bridge has a single span of 194 feet between 
abutments. At low water nwasurements are made above the bridge 
by wading. The initial point for soundings is the face of the right 
abutment on the downstream side. The channel i:s straight for 500 
feet above and below the station. The current bas a moderate velocity 
and at low water is broken by rifts above and below the station. Both 
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banks are high and are not subject to on•rfiow. The bed of the stream 
is composed of rock partly overlain with earth. The bench mark is a 
circular chisel draft on the corner capstone which forms the bridge 
seat on the upstream side of the right abutment. Its elevation is 
21.29 feet abo,,re gage datum. The top of the gage pulley bas an 
elevation of 22.96 feet above gage datum. At low water a gravel har 
covered with willows is exposed near the middle of the channel. This 
causes slack water near the left bank. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Discharge measurements of Catskill Creek at South Cai1·o, N. r., in 1901-1903. 

Date. Hydrographer. I h~4fhet. Corrected 
diReharge. 

1901. 
r---1--
r Fat. : Sccund-jcci. 

July 4. _ .... _ .. ____________ _ 

July 17 .... -----------------
J uly 20 .. __ .. ___ . _____ .. ___ . 

Horton and HolliRter ........... l 2.75 I 

Pressey and Place . __ .... ____ . . . a 3. 8.5 

A. E. Place ..................... 
1 

3. 60 

~~:u::~- ::::::::::::::::::: :::: :~: ::::::::::::::::::::::::1 ~: ~0 
August9 ------------------- .... do ------------------------ 1 3.0 
August 19 -----"------------ Hollister and Place ____________ _! b2. 70 

August27 ---------·-------- A.E.Place ..................... 
1 

3.12 

September 2 .... _. _ ..... _. _. ___ .. do . . . . . . . . . . . . . . . . . . . . . . . . 3. 0 

September 7---------------- .... do------------------------ 2.92 

Septemher23 -------------- \V. \V.Schlecht --------------- 2.73 

October 4..----------------· .•. .rlo ----------------------- 2. 70 
October 10.---------------- Hollister and Schlecht. ........ b2.58 

October22 .................. 
1 

W. W.Schlecht ................ 

1

. 

November 8 ................ ' ..... do ....................... . 
I 

November 19 .................... (lo ------------------------

December ~. . . . . . . . . . . . . . . . . . .... cl o ....................... . 

2.82 

2.70 

3.:30 

aObserver'sgage height. I• Wading ::!00 feet aboye bridge. 

63 

268 

317 

84 
49 

84 

41 

120 

90 

71 

37 

26 

24 

56 
28 

44 

113 
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Di.~~·h1ttr;e llleusltrCJtlcnts ~~r Catskill Crak ut South <'uiro, ;.V. }-., itl.l[IOJ-1908-Continued. 

Date. Hn1n1graplwr. 

1902. 
I }(d. Second-Pcct. 

January 1.~ -----------------1 ~\\'. ,Y.Sehlecht ---------------- a3.50 
February :?7 ________________ I ____ .<lo ________________________ 1 b-!. 72 

Marci1 18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Horton an<l Schlecht __________ _ 

Aprilll ____________________ \Y. \V. ~chlecht _______________ _ 

~~prH 22 ________________________ .do ___ . ___________________ _ 
I May 10 .. ____ . ______________ I ___ •• do ________________ . _____ .. 

May 23. ___________ . __________ ... do _____ . __ . _. ___ . _. _. _. _ .. 

J un'3 3 ______________ . _______ : _____ do _ . ________ .. ______ . _ . __ . 

J nne 13 ______________ . _____ . ' __ .. _do _____ ............... _ .· __ 
.T nne 24 _________ . ________________ do ______ .. _ ... ___________ _ 

July 9 ______________________ H. K. Barrows ________________ _ 

~~;u:~ ;~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~- ~ ~ ~ ~ ~ ~ ~} ~ ~ ~ ~::: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~-
I August 13 _______________ . __ . , _____ do . __ . __ . __ ... __________ _ 

August 27 _______________ . __ . ____ .do ___ . ____ . ____________ . 

September 5 ____________________ .do ______________________ _ 

September 22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ P. M. Ch nrc hill ___ . ____ . ___ • __ 

October 10. _____ . ______________ .. do . _. __ . __ ... _____ • _____ _ 

November 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. H. Tillinghast _____________ . 

November 17 ___________________ .do _. _______________ . ____ _ 

December 3 ______________________ do __________ . __ . ________ . 

December 18. ___________________ .do __ . ___ . ___ . _. _____ • _. _. 

1903. 

January 12 ----------------- F. H. Tillinghast--------------

February 20---------------- _____ do-----------------------
March 3 _______________________ •• do _____ . _. ______________ _ 

)\:1arch 12 ______ . _________________ do __________________ . ___ _ 

March 28 _____ . _ . ____ . _________ . _do _____________ . ________ _ 

April24 ____________________ ..... do----------------------~ 
:J\iay 22 _. ____ . ______________ • ____ do _________ . ____________ _ 

J nne 3 _. _________________________ do ______________________ _ 

July 17 _____________________ ..... do-----------------------
August 12. ____________________ ._.do ______________________ _ 

August 27 _______________________ .do ____________ . _________ _ 

September 9 ____ . ________________ do ______________________ _ 

R. 66 

o.86 

4.06 

3.47 

2.83 

2.82 

2.69 

2. 70 

3.365 

6. 11 

5.36 

3.49 

2. 74 

2. 79 

3.32 

3.96 

3.80 

3.40 

3.90 

5.45 

3.62 

3.69 

4.75 
5.98 

4.70 

3.90 

2.50 

2.30 

2.60 

2.99 

3. 12 

3.31 
- ---~---~--~-~ ----- --~--~---~----- ----~------

a Ice along banks. 
l>lce from 0.1 to 1 foot thick. 
a VertiCal velocities determined. Ic-e from bank to bank from 0.5 to 1.5 feet thick. 

H>2 

363 

5,647 

2,381 

330 

137 

53 

51 

42 

45 

117 

1,650 

1,035 

139 

41 

51 

125 

249 
242 

143 

284 

1,086 

168 
C213 

662 

1,495 

664 

285 

36 

17 
46 

92 

120 

151 
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I J I 1'' 1 'I r ay. I . an. I ~ ,. '· ·' a . 

1•1001~···1·······1······ "········· ... :······I· .... :··· 
t· . ' ~······ 9 ..................... ' ....... · ..... . 

10 .............. , ....... 1 
....... : ..... . 

11. ........................... · .... .. 

12 ..................... ·_ ..... _!_ ••••• 

13 ............. _I_ ...... ! ..... . 

14 ........... . 

1.5 .......... . 

16 ......... . 

17 ............. . 

1R ......... .. 

19 ..................... ' ...... . 

20 ..................... 1 .... .. 

21. ........................ .. 

22 ..................... ! 

23 .................. . 

24 .................. .. 

25 ..................... 1 ........... .. 
26..... I 

29 ....... .. 

30 .......... . 

31. -- . -- .. -- . 

Apr. 1\lay. .Juno·. .Jnl~-- Ang. ~·-·pt. 

:::::J::::::::::::: 2.tl0 8.00 

3. :!2 I 

"'"'i"""' ...... -------
1 

----- -·-----

..... : :::::::1::::::: 

2. 71) I 2. 4o 3. 2s 

2. 90 ' 2. 40 3. 05 

3. 30 I 2. flO ~- 92 
3.60 : 

3. 62 I 

::>.35 

8.08 

3 . .52 
3.4.) 
3 •)•) 

3. 3fl 1 :J. 88 

~- ~5 i 2. 90 
-.88 1 2. 8R 

8. 00 

2. S.5 

2. 90 

;;_ 8-5 

8. 78 

-L35 

2.83 

2. 78 i 

2.ti5 

2. 5.5 

2.50 

2.-50 1 

2 . .5o I 

2.40 ' 
., 5') i 

;:~; I 

0. ;)8 2. 68 

8. 18 2. 7-5 

2. G8 8. 0.5 
2. 9-5 3 •)•) 

3. 00 8.4.) 

2. 98 3. 5.5 

2. 82 3. 20 

2. 70 2. 9.') 

2. 70 2. 80 

2. 7:2 2. 70 

2. 65 2. 65 

2. tiO 2. GO 

2. 82 

2.80 

2. 75 
2. 78 

~- 72 
2. 70 

2. 75 

2. 82 

2.98 

2.98 

2.82 

2.8o I 
2.80 I 
2.78 

2. 7::! 

2.G8 

2.ti5 

2.G5 

2. 70 

2. 80 

2.82 

181 

<ld. ~()\', lll'l'. 

2. 80 2. 70 2. 65 

~- 7.") 2. 70 2. fj;) 

~- 70 2. t);) 2. {);) 

2. 70 2. G8 :). ao 
2. 68 2. 68 ;), 30 

2. 68 2. (j,) 3. :~2 

:.!. t)2 2. 70 :). 3il 

2. Gf1 2. 70 3. 30 

2. 60 I 2. G-5 3. 3!i 

2. G5 ! 2. G-5 5. 35 

2. 60 2. 65 4. 62 

2. GO 2. 68 4. 45 

2. 65 2. 80 3. 9.5 

2. 80 3. 02 n. 9o 

3. 10 2. s.s 12. 80 

3. 15 2. 82 .s. tiO 

3. 02 2. 78 :i. 00 

2. 98 2. 7;) 4. 40 

2. 90 2. 7.5 4. 00 

2.85 

2. 82 

2.80 

2. 80 

2.80 

2.80 

2.80 

~- 75 

2. 75 

2. 75 

2.70 

2. 70 

2. 75 
•) >-c I 
-· lo) 

1 

2. 75 1 

2. 70 ! 

3.8-5 

3. 90 

4.00 

4. 00 

2. 70 I 4. 08 

~: ~~ I :: ~~ 
2.65 I 3.40 

)~~I ~·~ 
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Jleu11 duily !JII[!C lu·i!!ht, in feet, 4 ( 'rtlskill ( 'n·ek uf 8uutlt Coiru, X. 1·., efi'.-ContimH:'tl. 

----------------~--~--~----------,--------~-----,---------,-----~---

Day. I Jan. ! Feb. I Mar. ___'~-~· I :\lay. I June.: July. , A_ug. Sept. I Ul't. Kov. i>L'l'. 

1902. ~~----- -- --i--

1. - - - -- - .. - - - .. i 4. 25 4. 30 11. 70 ;-, 3:) 4. 10 2. 9.5 3. 48 I 4. 50 2. 90 6. 18 4. 30 i 3. GO 

~: : :::: :: : : : :::I ~: ~~ a :~: ~~ ~: ~--~ I ~: :~ ~: :~ ~: ~~ :: ~: :: :~ ~: ~~ :: ~~ ~: ~: :: :~ 
4 I 4. 40 4. 45 6. so 4. 7t> ::~. ,-.:3 2. s2 3. 10 4. 12 2. 73 4. 80 3. 9.5 4. 18 

~: <><1 n~ ;~ ~i~ 1 ~i n~ !~ i ~·~ 1Il nl ~:~ ~·~ 1 ~ 
9.------------- 3. 70 4. 20 4. 30 11. 65 I 3. 60 2. 80 3. fO 3. 80 2. 90 4. 051 3. 65 3. 70 

10. _ _ _ _ _ _ _ _ _ _ _ _ _ 3. 55 4. 25 5. 20 8. 2.5 ' 3. 50 2. 75 3. G5 3. 6.5 3. 68 3. 90 3. 5.5 4. 05 

u ____ , _________ 3.4o 4.40 5.75 .G.98 3.40 2.70 3.60 3 .. 55 3.55 3.93 3.50 4.40 

12. _________ .. _ _ 3. 30 4. 50 9. 10 ti. 48 I 3. 30 2. 65 3. 55 3. 55 3. 28 5. 08 3. 55 4. 13 

13.-------------1 3.30 4.70 ~.90 f> •• 50: 3.2S 2.78 2.95 3.45 3.40 4.60 3.63 4.00 

~~::::::::::::::1 ::~~ ~:~~ ~:~~ ~:~: ::~~ ~:~~ ~::~ ::~~ :::~ !:~: :::~ ~:~~ 
Hi._____________ 3. 30 3. 20 7. 40 4. 58 3. 0.5 2. 75 2. 7.5 3. 15 3. Ui , 4. 03 3. 40 4. 53 

17----------.-.- 3. 20 3. 40 9. 40 4. 35 3. 00 2. 90 2. 70 3. (1.5 3. 05 3. 93 3. 40 6. 3.5 

18-------·------ 3.00 3.4.'i G.~5 4.25 3.95 2.88 2.65 2.92 2.95 3.83 3.32 5.43 

19.----.-------- 2. 90 3. 60 4.15 4. 20 2. 90 2. 78 2. 70 3. 15 2. 98 3. 80 3. 30 5. 00 

20 .. ------.--.-- 2. 90 3. 80 4. 50 4. 20 2. 95 2. 85 4. 40 3. 10 3. 25 3. 83 3. 28 4. 80 
21. _ _ _ _ _ _ _ _ _ _ _ _ _ 3. 10 3. 80 4. 00 4. 12 2. 95 2. 80 7. 25 3. 02 3. 48 3. 73 3. 30 G. 55 

22.------------- 9. 85 3. 80 4. 55 4. 10 2. 82 2. 80 6. 50 2. 98 3. 32 3. 68 3. 20 8. 42 
23. _ _ _ _ _ _ _ _ _ _ _ _ _ 5. 90 3. 50 5. 58 ' 4. 02 2. 78 2. 80 6. 52 2. 92 3. 18 3. GO 3. 20 6. 70 

24. _ _ _ _ _ _ _ _ _ _ _ _ _ 4. 80 3. 20 5. 48 I 3. 95 i 2. 90 2. 78 6.18 2. 82 3. 10 3. 63 3.15 5. 13 

25 ... ----- .. --.. 4. 40 3. 40 5. 05 ! 3. 90 2. 95 2. 70 7. 08 2. 75 3. 2-5 3. 60 3. 20 4. 85 

2G.............. 4. 02 3. 50 4. 92 3. 80 2. 85 2. G8 7. 35 2. 70 3. 58 3. 50 3. 30 6. 55 

27.............. 3. 85 4. 82 4. 82 3. 82 3. 10 2. 65 4. 05 2. 70 4. 35 3. 55 3. 85 4. 35 

28 .............. 3.58 9.15 5.18 3.72 3.32 2.60 4.20 2.72 4.70 5.93 4.13 4.20 

29.............. 3. 70 5. 72 3. 9.'} 3. 25 2. so 4. 40 2. 85 6. 45 5. 30 3. 80 4.13 

30 .. ____ .. __ __ __ 4. 25 5. 92 4. 10 I 3. 12 3. 88 4. 38 2. 98 7. 20 4. 70 3. 63 3. 95 

31..... .. .. .. . • . 4. 30 5. 40 ---- -- - 3. 00 , .. -- .. . 4. 25 3. 08 .... -- - 4. 45 ..... -- 3. 85 
===---=c-c== ~-=-c--'-==·==~1== 

alee February 2 to 28, inclusive. 
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~Jean drrily !/U!JC hl'i!!ht, infeet, ~~r Cat-skill Creek 1/l ,....,·uuth Cairo, ;.Y. )'., etr·.-Cuntinned. 

Day. 

1903. 

L ... 

3 .... ----
-!. ............ . 

5 ............. . 

18 ..... -- ... ---
19 ............ . 

20 ...... -- -----

21.------ ... ---

22 ............ . 

23 ........... --

24 .......... .. 

25~.---.-- ... 

26 .......... . 

27 .. --.-- ... ---

28 ...... - -------

29 ... --- .... -- .. 

30.----- .... ----
31. ____________ ·I 

Jan. 

3. 70 

3.S3 

4. 3.) 

5.10 

4. ti.'J I 

-L 32 1 

-LOl-l I 

4.00 

3. till 

3 . .50 

3. 50 

4. 50 

4. 30 

4. :3:! 

ii. 40 

5.15 

4. 4~> 
L :].1 

4. 00 

3. 90 

3. 8;) 

3. 97 

.Mar. Apr. 

I 

7.071 5.71) 
fl. ;)0 fi. 05 

4. 7-1 ' 4. 80 

4. 70 4. 75 

-!.til) 4. ,')0 

4. iiii 4.45 

4. 7-'i 4. 37 

;). 50 4. GO 

ti. (),'j 5.30 

t>. :],') 4. 70 

7.50 4.45 

~lay . 

3.17 

3.10 

3. 07 

3. flO 

3. 00 

2. 9.5 

2. \lO 

2. 8.') 

2. so 
'2. 77 
2. 70 

.Tune. 

~- ~.5 

2. 2.5 

:?, 4~ I 

2. 3.5 

2.30 

2. 32 

4. 1.5 
3. K5 I 

3. ii8 

3. 4~ 

:-3.1:2 

3. 05 

3. 06 

2. 97 

2. 91 

2. 68 

2.liS 

2. 65 

2.58 

2. 58 

3. G.S 

3. 82 

3. ()2 

3.42 

3.18 

3.10 

3.00 

4. \l5 

4. C..'i 

4. 22 

4.02 

3.82 

3. 60 

:3.48 

:-J. 38 
:3 •)•l 

3.18 

2 . .').) 

2. 5.5 

2. 50 

2. 50 

::?. 5.5 

2. 5;) 

:t 12 

17.54 

10.80 

7. 45 

;;0~--,~~: 
-~---

3. tiK i :3.30 
3 .. ss ' 3. 30 

3. f)fi : 3. 28 

3 .. 'll) :i. 20 

3. i2 3. 20 

3. 88 :t 20 

3. 7fi 3. 20 

3. 5:-\ 3. 20 

3. 52 3. 20 

3. flO :~. 20 

3. 4fi 3.10 

3. 60 .5. 70 G. 1.5 4. 25 2. 70 5. 90 2. 66 2. 98 3. 10 li. 48 3. 40 3. 10 

3. 4.5 4. n G. 55 4. 20 2. 10 5. 5-5 2. 63 2. 92 :-l. oo .5. 7.5 3. -to 4. os 
3. 45 4. 32 5. 20 4. 30 2. 70 4. 45 2 .. 58 2. 78 2. 92 5. 30 :~. 40 4. 50 

3. 50 4. 15 4. 92 5. S5 2. 70 .5. 55 2. ;)6 2. 72 ' 2. 90 4. !!8 3. 38 4. 20 

3. 43 4. 03 

3. 50 :3. 70 

3. 33 3. 52 

3. 08 3. 73 

8. 23 3. 60 

4. 20 3. 73 

4. 70 3. (i.'i 

4. 4.5 3. 37 

4. 4-'i I 3 . .'iO 

4. 13 II 3. 37 

~- ~~ 3. 32 
3. ;:,:-; i 8. 25 

3.G31 7.1-10 
4.1-'i 

1 

... _ .. _, 

ti.lO ....... 1 

4.s.s[------·[ 

4. 7.5 

4.52 

4.42 

4. 30 

4. 30 

4. 20 

G. 6.5 

9.05 

7. 57 

.5. 90 

5. 25 

4. GO 

4.li0 

4. 5.') 

4. 42 

7.1.5 

l1.16 2. G-5 

5.17 2.GO 

4.li5 2. 60 

4. 4.5 2. 60 

4. 2.5 2. 5.5 

4.12 2. 50 

4. 02 2 .. so 
3. 95 2. 45 

3. 9-5 2. 40 

3. so 2. 40 

3. 70 ' 2. 40 

3. 5.5 I 2. 40 

3. 42 2. 52 

3. 37 2. 30 

8. 25 2. 30 

2. 2.5 

.5. 30 2 .. 'l1 

4.-50 2. :->7 

4. 35 2 . .'i5 

4. 0.) 2. 70 

4. 1.5 2. 72 

7. 10 2. 7.5 

6. 30 2. 70 

,'), 87 2. 70 

7.40 2. 70 

5. 90 2. 60 

5.1.5 2 .. ').5 

4. 60 2 .. 50 

4. 25 ' 2.45 

4. 30 2. 4S 

4. 40 : 2. 68 

2.80 

2. 70 2. so 
2. 65 i 3. 02 

2. 60 ' 3. 3.5 

2. 60 3.18 

3. 30 2. 98 

2. 95 2. 82 

2. S2 2. 80 

2. 7-5 2. 75 
2. 6.5 2. 70 

2. 72 2. 6.') 

3. 85 2. till 

3.20 2.60 

3.10 2. 5.5 

fl. 80 2. ,)fi 

7. GO 2. ,55 

7. 50 

4. 78 

4. 70 

4. 8S 

4.ll2 

4. 52 

4.42 

4.30 

4.28 

4.28 

4.18 ' 
4.12 

3. 98 

3. 90 

:-l.85 

3. so 
3.80 

3.30 

4. 8S 

4. 6.5 

4. 32 

4. 22 

3. 98 

3. 8R 

8. 80 

8. 95 

3. 72 

3. 5:2 

3.48 

8. 38 

3.30 

3.30 

3. 80 

3.80 

8. 70 

8. 50 

ti. 26 

li. 02 

4. 60 

4.58 

4. 35 

4:40 

·1.30 

4. 5.5 

4.58 

4.50 

4. 50 

4. 50 



18-± RTRE AM )fEASUREMENTR IN 1903, PART I. [:-;o. 9i. 

Rut ill!f fa bit· fur Cut.~kil! Cred.- ut ·'·:onth ( 'uii'O, ,Y. } ·.,.fin· IIJICJJ Si'l'fion fi''i/11 .T11l!f 4, DtO 1, 
fn ]h'l'l'/11111'1' .Jl, 1.'10/J. 

G-age 
height. 

Fr·ct. 

2.20 

2.25 

2.:30 

2.:35 

2.40 

2.45 

2.50 

2.55 

2.60 

2.65 

2. 70 

2. 75 

2.80 

2.85 

2.90 

2.95 

3.00 
:::.05 

:i. 10 

3. 15 

:i. 20 

:L 25 

:3.30 

:~. 35 

:-l. 40 

3.41) 

:3.50 

:L 50 

::.70 

:::.80 

:3. s.~ 
~~- HO 

:::.9.5 

4.00 

Di~charge. 

8crond-j11t. 

16 i 

18 

20 

22 

24 

26 

28 

32 

:37 

41 

4.5 

.50 

5.5 

59 

63 

68 

72 

80 

88 

96 

104 

112 

120 

128 

136 

144 

102 

Hi/ 

1H2 

228 

243 

2.58 

274 

289 

·I. 

Gage 
height. 

Ft'lf. 

4. 10 

4.Ui 

4.20 

4. 2.5 

4.30 

4.35 

4.40 

4.45 

4.50 

4 . .55 

4.60 

4.65 

4. 70 

4. 7.5 

4.80 

4.85 

4.90 

4.95 

.5. 00 

.5. 0.5 

.5. 10 

.5. 15 

.5. 20 

5. 30 I 

0.3.5 

.5. 40 
11. 4.~ 

.l.l10 

il .. ~5 I 

11. t)O 

5.65 

.5. 70 

]li~l'harge. 

•l~'--
,)1 I 

401 

42;') 

449 

4
,..,., 
/0 

498 

522 

546 

574 I 

602 

629 

657 

68.5 

712 

741 

Uage 
height. 

Fed. 

6.00 

fJ. 0.5 

6. 10 

6. 1.5 

6.20 

ti.25 

6. 80 

6.85 
6.40 

6.45 

6.50 

6 . .55 

6.60 

6.65 

H. 70 

fi. /.5 

768 11.80 

796 6.85 

824 6.90 

854 13.95 

885 7.00 

915 7.05 

9413 7. 10 

Disl'harge. 

s,·,·o nrl~fcd. 

1,520 

1, 067 1 

1, 615 I 

1, 662 i 

1, 710 

1' 7.57 

1,805 

1,852 

1, m:io 
1,947 ' 

1,995 
2, 050 I 

2,106 

2, 161 

2,217 

2,272 

2,328 

2,383 

2,489 

2,494 

2,550 

2,618 

2,6813 

9713 7. 15 2, 754 
1, 006 7. 20 2, 822 I 

1, 037 7. 25 2, 890 

1, 067 7. :30 2, 9!1R 

1, 098 , . 8•) I :~, 02o 
! 1,128 7. 40 : :~, 0}14 ; 

Uagco 
height. 

FIYf. 

7.90 
7. }1.5 I 

k. 00 

ti. o.~ 

8.10 

S. 1.5 

i-1.20 

8.25 

fi.80 

8.35 

8.40 

8. 4.5 

8.50 

8.55 

8.60 

8. 6.5 

8. 70 
8. 7.5 

8.80 

8.8.5 

8.90 

8. u.s 
a 9. 00 

9.05 

H. 10 

9.20 

9.30 

n.40 

9.50 

1, Hi/ 7. 45 i ;;, lf)2 9.1l0 

1,206 7.50 1 3,230 9. 70 

Sn·ond~{l'l'f. 

;),H:H 

4,022 

4,110 

4, 8:3t) 

-1-,449 

4, .56:? 

4,67.5 
4, 788 i 

-1-,901 

5,014 

.5, 127 

11,:.?-1-0 

0, ;-)6!-J 

5,498 

h,627 

5,7.511 
11,88.5 

6, 014 

t), 143 

fi,272 

6,401 

H, .~:30 

{),692 

G,804 

7, 178 

7,82H 

s, 100 

s, .524 

s,8}18 

\-1,272 1,246 ~55 1 3,318: 9.80 

1, 285 :· ~~ I :1,406 . 9. 85 9, 459 

l, 324 '· b;) ! :3, 49. 4 ~.~ 9. 90 H, 646 
5. 80 · 1, :163 '· 10 i 3, .582 I 10. oo 10, o2o 
5.80 1,402 7.75i ')fi701 1 10.10 10,4.51) 

5. 90 1, 442 7. 80 ,1, :l: 7581 10.20 ; 10, 892 

~~-o5_\_~- :::_2_8 ____ .5_. 9~.5---~-1_,_4s_·1--'---'-· 8_.s___,__ __ ?_,,_8_4o_· -"-:l_1_o_. 3u_· _c_._1_1_, ._32_8_ 
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N11tiuy frtMe fui' ('at.~!.· ill ( 'rt,•k at ;·..,'uuth ( hiro, X. }~., 1'!1·.-Contimu:'(l. 

I 

t+agL' 
I l>isdwrg-t". liag-t· lliseharge. tlagt• 

lJi~eharge. height. height. height. 

~--- -------------

! 1·/ort. Si'N!II•T~(rtl. Hrt. S!i'!JIId-fed. FiYI. Sccmul-fect. Fief. 8crmHl~(cr·t. 

10.40 11, 7n-± 11. RO Hl, 200 13.30 31,680 1-1.80 -19,080 
10.50 12,200 11.90 19,800 13.-10 32,8-!0 1-!. 90 -~0. 2-10 
10.{)0 12, 100 12.00 20,-!00 13.-50 3-1,000 1.5.00 :11,-!00 
10. 10 1:{, :?00 1:?. 10 21, 160 13.nO 3-\160 15. 10 :12, fi60 
10. HO l:i, 100 1:?.20 21,920 13. 10 36,320 1;).20 53,120 
10. !:JO 1-1,200 12.30 22,1180 1:3.80 37,-!80 1.5.30 5-1,880 
11.00 1-1, 700 1:?.-!0 23,-!-10 1:). 90 38,6-10 15.-!0 511,0-10 
11. 10 15,2-10 12.50 2-1,200 H. 00 :)9, 800 15.50 57,200 
11. 20 1.), 780 12.()0 25,000 1-!. 10 -!0,960 15.60 .)B, ;)60 
11. ;)() 1t3, :)20 12.10 2.5, 800 1-!.20 -12,120 15.70 .51-1, 520 I 

11.-10 1(),860 12.80 26,600 1-1.:30 -!3,280 15.80 110,680 
11. .50 17,-100 12.90 27,-100 1-1.40 4-!,-140 15.90 61,8-10 
11.60 1H,OOO 13.00 28,200 1-1.50 45,600 16.00 6:), 000 
11. fi5 11-1,300 13. 10 29,360 1-1.60 -!6, 760 
11.70 18,()00 1:3.20 30,.520 14.70 47,920 

a Extension by logarithmiC" diagram ahon• 9.1. 
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Day. I Jan. Feb .. ~Iar. _"\pr.j :.ray .. Jn~~l'~ Jnly.l Aug-. ~ept.l Uet. 

1901. ~--, 
1 .............. 1....... ....... ....... ....... ....... ....... ...... ;);) V•) 

~:~ I 

4 ................................................ -l- ..... . 
!) ______________ ! _______ ------- ·------ ------- ..... . 

~::::::::::::::1::::::: :::::::,::::::1:::::::::::: 
8.------ -------'- ----- .. ------ ------- -----.-- .. ---
9 .............. · ................................. . 

:: ::: i : :: :: : : : :::::: 

:~ :: :::::: I : :::::1 :: :::::::: J: C: 
19 ..... ____ ................ ___ ,_. ____ . _____ ._I _______ .. ____ . 
20 .......... ----.----- .. ______ :_ ..... _·_ ..... - ............. . 

:L: ::- -: :::;: :!":- - ~ _: 
24 .................... J ....... ' ........................... . 

~::::::::::::::~::::::::::::::,:::::::1::::::::::::::1:::::: 

;)0 

63 

120 i 

182 

188 

12.'1 

85 

158 

144 I 

107 

72 
59 

63 

258 

237 

473 

176 

101 
44 I 

6S 

72 

~~ I. 

4G i 

46 

48 

37 

:)3 

24 

24 

'29 

128 

.so 
G2 

.')7 

53 

42 

33 

29 

29 

29 

24 

30 

39 

44 

50 

so ' 
107 

144 

167 

104 

GS 

55 

46 

,_ 
107 I 

117 I 

so i 

65 
i 62 

63 

62 

.56 

.'>5 

50 

53 

48 

46 

;)() 

56 

70 

70 

56 

5.5 

55 

53 

48 

H 

42 

42 

46 

55 

46 

44 

H 

39 

42 

37 

42 

37 

37 

42 

5;) 

88 

96 

75 

70 

63 

591 
,')(j : 

55 ; 

5.5 ' 

5.5 

55 

50 

50 

50 

[-'<0. 97. 

XoY. Dee. 
I 

~--

46 
I 

42 

46 42 

42 42 

4± 120 

-14 120 

±2 123 

46 125 

46 120 

42 128 

4.2 1,037 

42 613 

-14 522 

f).) 289 

7.5 2,495 

59 (a) 

56 1,206 

53 824 

.so 498 

50 304 

50 
I 

258 

50 I 274 

50 304 

4G 304 

46 348 

46 144 

46 136 

42 136 

42 152 

42 258 

42 56 42 546 30______________ ______ ____ _ -I __ 42 i 46 

3L ............. I'--'-'==Ic ____ J=c--·c::]:c.==·-"'·j ::::.:~~:~:~: •• __ 37 3~[-··:__··~ 46 '=• 498 

a Above rating table. 



HOYT.] 

Day. 

1\JW. 

1. ............ . 

2 ....... ----------

·L ........... .. 

5.------------. 
{i_ ____________ _ , _____________ _ 

8 ............. . 

9--------------
10 .. ---- ... -.---

11.-------------

12 .. ·- ----. 
13 ........ . 

14 .. -------

15.------- .. 
16 ....... .. 

17 ......... .. 

18 .. ---------

19 ... -. ---------

26 ............. . 

27--------------

28 ........ -. -----

29. -- - . - -- - -- - - . 

30 ...... --------

:!1. - - - - .. - -- . -- -

HUDSON RIVER DRAINAGE B.ASlN. 187 

.Jan. Fel>. , :\Inr. 

I 
425 449 '.1~, tiOO 

I 
352 a S39 i S, X:2i3 

-no am-t: :2,211 

·HI~ "-!% 2, :~28 

4\J~ a -1G4 2, ]Uti 

401 a 45ti 1, 067 

712 (I :~7-! 8:12 

218 a :1411 44\J 

1tli "i3li0 i \J4ti 

136 " 7B I 1. 324 
120 . a 444 ti, S;)4 

120 a .')23 , G, 272 

120 (( 407 ', 3, 230 

104 at)7: 1,098 

120 " 77 : 3, 094 
104 "99 7, S2li 

72 a 102 2, 8S4 

H3 ttl:JO B77 

li3 a 164 :i4G 

88 a 1GO 

9, 4.)9 (( 1;)6 

1,442 a\).') 

71:2 a t):3 

498 <~81 

314 "87 
25S <1404 

176 a3, 7'Ai 

213 

425 

449 

:-104 
;,74 

1,191 

1,1lti 

8.5_4, 
780 

724 

933 

1,:300 

1, 457 

1, OG7 

1, ll:l7 

1. 42ti 

79G 
691 

\11!1 I 

li30 

4981 
i 

G02 

300 

4, G/5 

1, 976 

1, 12S 

7~1G 

702 

.590 

473 

425 

401 

401 

3ti:2 

:314 

274 

243 

249 

219 

289 

35~ 

2)-1~1 

2XO 

21\8 

24\J 

237 

219 

213 

182 
1;)2 

136 

120 

117 

107 

104 

80 

289 
1)3 

68 

68 1 

ti2 

;)t) I 

t\2 

ti2 

53 
.)l) j 

4ti 

iill 

ti2 

149 541) 

117 1,191 

\Jl 488 

88 362 

85 258 

4~11 401 

280 280 

248 243 

198 1\!8 

1:"2 1G7 ' 

167 167 1 

68 144 

5G i 9li I 
f);) 104 

50 9G 

46 so 
42 6-'i 

4G 96 

498 ' ll,8 

"' L I ~;" I_"" 
ti::l 1,6\Jl 

C>7 1, 2:30 

03 

207 

lti7 

117 

136 

llll 

128 

101 

.'Ill 

68 

70 

112 

94G 

712 

ti02 

563 

4\JS 

415 

828 

274 

288 

874 

602 

425 

877 

819 i 

283 

2-52 

243 

2.)2 

182 

191 
32S 243 

288 391 

274 304 

2.)2 304 
I 

~:-)7 :!X3 

222 243 

198 213 

167 828 

152 498 

lli7 
1 

:3G7 

192 304 

1G1 304 

152 289 

1:3ti 5G3 

13G 1,853 

125 1, 085 

120 824 

117 712 

tiS f>5 2, 890 75 149 222 120 2, 0.11 

5G ;,5 1, 99.'i 70 123 207 104 .'), 059 

~8 ,-,;, 2, 017 65 101 182 104 i 2, 217 

~3 I ~·3 1, G91 fiG 88 192 9t.i ! 903 

tiS i Hi 2, G59 30 112 182 104 741 

.59 44 3, 02G 4G 176 152 120 2, 051 

S8 42 828 4G 478 167 25.'1 473 

123 87 401 48 6;)7 1, 4ti5 8G7 401 

112

1 

:15 498 .19 '

1

1, 948 1, ClOG 243 367 

98 268 488 70 2, 822 657 191 289 
"·) I 4')5 85 5'''' .,-8 - ':_ -_------~----1~-~[~----..:_______...-__~___:: 

a Special ice correction. 
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Day. .Tan. Mar.. i Apr. \ ~lay. ! .Tmw.l.lnly. 
I ' 

Fe h . 

l__. ·1-~~:~-----. -I 
I --~-- --

2 .............. 1 
2281 
252 : 

546 2, 645 I 1. 324 . 

449 1, OOG 8.14 

3 ........ ---- __ I 

4 ............. . 

~:::: ::::::::::1 

4731 4.')9 

88-'i I 1,067 
ti29 I 915 

68h 712 

6;)7 

G021 546 
4.''>9 I 512 fi74 ;):?:! 

7 .. -----.------
8 .... ·- .. - -----

9. ---··-. --- ... 

10 .... -.----.--

11.- ... -------. 

12 .. --- .... ----

13.---.- .. -- .. 

14 .... - ... -.---

1i'> •• ------- ••••• 

16 .. -.-----.----

~~:::: ::::::::::1 
19 ............. . 

343 

304 

182 

152 

1fl2 

182 

144 

144 

152 

141 

152 

12.) 

85 

20 .............. 1 109 

~~::::::::::::::] ~~ 
23-- .. -- .. - -- -- 'I V--

24-- .. - -- .. -- -- . !'\22 

25 .. ----------.. 367 
"6 I 1~2 
- .............. 1 0-

27 .. -- -- .. .. .. .. 176 

28.............. 192 

29.............. 377 

30 ..............• 1, 615 

31.............. 741 

425 

304 

274 

258 

295 

1, 28.5 

674 

4-59 

377 

319 

213 

158 

222 

182 

222 

198 

(i".5 : 483 

1.128 1 ti02 

2, 495 I 1' OOti 

1, 71'>8 

3,230 i 

1, 663 . 

2,0f.l 

946 1 

522 

401 

449 

780 . 1, 402 
1185 . 1, 663 

f)"~ 930 

::: I :: 

449 ' 425 

401 

2,162 

131 6, 692 

362 

314 

289 

289 

243 

213 

167 

139 

181 

112 1 

152 3, 3.53 

131 1, 442 

976 . 123 

112 

3,758 

602 . 

602 

574 
507 

\19 

X3 

72 

72 

tit\ 

ti3 
!')9 

181 
18 I 

18 

18 

~; I' 

18 

,,:! 1 20 

-tti I 21 
-!G . 1, 442 

I 
-Hi 1,Hi7 

4ti 

-ttl 1,167 

-12 I, 0011 

37 

37 ; 

37 

33 

546 

473 

328 

376 

29 2, 686 

29 1, 803 

:!6 1, 418 

24 3, 094 

24 1, 442 

915 24 

24 

30 

20 

602 

425 

449 

20 4981 
18 , ....... 

aAhoYl' rating table. 

258 

176 

1391' 
91 

n.') I 

so : 
8"! 

G9 

64 

-14 

42 

-to 
3.') 

34 

29 

61 

32 

46 

47 

50 

46 

46 

46 

37 

32 

28 

26 

:15 

198 

249 

188 

139 

101 

ss 
72 

iO 

llfi 

52 

47 

46 

42 

37 

37 

120 

67 

56 

50 

42 

48 

128 

104 

88 

28 1, 3113 

44 3,406 

fi4 3, 230 . 

()d. 

32 

32 

!'li4 32 

410 28 

31-l 28 

249 32 

182 32 

148 90 

132 (<!) 

107 700 

101 3,160 

88 1, 948 

72 1, 324 

(),) 1, 006 

G3 812 

,')4 701 

70 65i 
128 766 

101 612 

iO 556 

f'l6 506 

54 449 

,')0 440 

46 440 

42 381 

37 360 

37 297 

37 274 

32 258 

32 243 

[~n. 97. 

206 120 

17tl i 120 

1G7 ' ll!'l 

1.''>2 104 

21X lOt 

26.') 104 

22i' 104 

JiG : 104 

1t12 104 

152 104 

144 88 

136 88 

136 328 

136 546 

132 400 

120 243 

766 243 

629 212 

462 152 

411 1, 760 

297 1,-520 

263 601 

24;3 !'\90 

288 473 

222 497 

162 449 

148 573 

131 590 

120 .')46 

120 546 

!"-,46 
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E:41~muted mullthly disclwrye (~( ('atskill Creek ut South Cuiro, N. 1-., ful' 1.901-190J. 

[Drainage area, 26:~ !'quare mile~>.] 

---------------c--------------

Dif'eharg-e in ~eennd-feet. Run-off. 

Month. 
[----~---~----1---

1901. 

July 
August ___________ . __________ . 

:\Iaximum. 1 :\Iinimum. ~[earl. 
I 

1----- I ______ --

114 

.57 
I 

0. 4:)3 

0 217 

0.50 

. ~5 
Septem her ____ . ______________ . 

167 

117 

96 

60 .228 .26 

531 . 201 . 23 October _______ . ___ . ____ . ____ _ 37 
November____________________ 75 42 48 I .1R2 .:W 

De~ember ______ .. __ .. ____ . __ . ___ :._)·!::_ 
1 

___ -:_ __ 40~ 

1

_ 1.:20 _ 1. 75 

1\:lO:!. 

January ___ . _. __ .. _ .. ___ .... _ 9, 459 63 615 I 2. 3;)7 ~- 70 

February. ___ .. __ ... ____ .. ___ . 3, 787 63 451 I 

Mareh ... __ ... ___ . _ ... _ . ____ . . 18, 600 · 304 2, 598 
April ____ ._ ..... __ ._.________ 18, 300 
Mav ______________________ --- 352 

• I 
June ______ . ____ .. ____ - - _ - - - - - 268 

~~;";; : : : : : : : : : : : : : . : : : : : : : :I ~: ~!~ 
Septem bt=>r ___________ . _______ _ i 

October _____ . ___________ . ___ . 1 

November _____ . ___________ . __ ; 

December _________________ . __ 

The year ______ . _______ . 

190:3. 
January ____________________ _ 

February _________________ . __ 

March ___________ . __________ _ 

April. __________ . ____________ . 

May----------·------------­

June------------------------
July _______________ . _______ _ 

August _______ ----- __ • _______ . 

September ___________________ . 

October ________________ . ___ _ 

November ___________________ . 

December ___________________ . 

2,822 

1, 691 

449 

5, 0.59 

18,600 

1, 61.5 
3,758 

6,692 

1,663 

99 

3,094 

376 

3,406 

1,360 

766 

1, 760 

219 1,398 

53 H-i 

37 61 

42 639 

46 202 

46 283 

152 520 

96 199 

182 I 784 

-----s71 658 
----------

85 356 

112 508 

401 1,407 

112 567 

18 45 

18 686 

26 74 

3.5 332 

38 183 

28 748 

120 232 

88 390 

----

l. 714 

9.872 

5.312 

0 547 

1. 78 

11.38 

5.93 

. 63 

0 232 . 0 26 

2. 428 2. 80 

. 768 0 89 

l. 075 1. 20 
l. 976 2. 28 

0 756 

2.979 
- ----

2.510 

l. 350 

l. 930 
5.340 

2. 160 

.170 

2.610 

0 280 

1. 260 

0 700 

2.840 

0 880 
1. 480 

I 

I 

. 85 

3.44 
----

34. 14 

1. 56 

2.01 

6.17 
2.41 

0 20 

2.91 

. 32 

1. 45 

. 78 

3.~7 

0 98 

1.71 
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MOHAWK RIVER AT D"C"NSBACH FERRY, N. Y • 

. This station is located at the dam of the \Vest Troy 'Vater Company, 
H miles from the mouth of :\Iohawk Hiver. The ~tation was estr:.hlished 
j\;fareh 1~, 18D8, and a record ha:-; been maintained since that date with 
the exception of the period from April, 1899 to August, 1900. 

Records were formerly maintained on ~lohawk Hiver at the New 
York State dam at Rexford Flats and at Freeman's bridge, Schenec­
tady, about 4 P.nd 8 miles above Duns bach Ferry, respectively. Owing 
to the practical duplication of these records at Dunshach Ferry gaging 
station, the Rexford Flats and Freeman's bridge stations were discon­
tinued .January 1, 1902. 

The left wing of the Dunsba<'h Ferry dam was injured during the 
high water of 1902, necessitating a slight change in the discharge calcula­
tion. Owing to roughness of the injured portion of the crest, the data 
are considered somewhat less precise than formerly. During the year 
1902 a 66-ineh old-pattern American· turbine in the adjoining pumping 
station was replaced by a 5±-inch Victor turbine. A record of the 
effective head of the water wheels and of the extent to which the 
wheelu are run is kept, from which the discharge through the turbines 
is calculated, and added to the flow over the dam to obtain the total 
flow of the stream. 

SCHOHARIE CREEK AT MILL POINT, N. Y. 

This station was established .July 6, 1900, to temporarily replace the 
station at the dam at Schoharie Falls, 1 mile upstream. The station 
was discontinued September 26, 190a. The record at the dam was 
interrupted October 10, 1903, hy a freshet which carried away part of 
the dam. 

A single discharge measurement was made by E. P. Roundey May 
30, 1903. The result showed a discharge of 19() second-feet. 

The observations at this station during 1!103 ha,Te been made under 
the direction of R. E. Horton, district hydrographer. 
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Jfean daily gar/!' hei!7ltt, in}'ef, of Schoharie Creek at J[ill Point, iV. }r., for 1P03. 

Tiny. 

!. ........................ . 

2 ..... ---------· .......... . 
R ....••••••••.......•..••••. 

~: ::::::::::::::::::::::::::1 
6 ...................... ····· 

7 ...................... . 

8 ....................... . 

9 ..................... . 

10.- .. -- ....... -- ....... . 

11 .... -. --- ............. . 

12 .... - --- ..... - -- ......... . 

13.--- .......... -- ..... - .. 

14 ..... - -- ...... - .......... . 

1.'i.- ......•....• - ......... . 

16 .. - .. - ...... - .... - ........ . 

17 ................. •- ..... . 

18 ........ ······ ............. · 

19 ............ ··- -··· ... ··-·. 

20 ...................... ··-·. 

21. .......................... ' 

22 .. ······ ····-- ............ . 

23 ........................ ···' 
24 .......................... . 

2.5 ............ --.- ......... --

26 ...................•....... 

27---.-- ... ------------ .. ----
28 ........................... ' 

:~- :: ·: ::·::::: -:_:-. 

.Tan. Feb. 

2. L'i 2. i'i4 

2. 2i'i 2. -!4 

2. 20 2.134 

R. GO 3. 04 

2. 90 4.04 

2. GO 3 .. ')4 

2.10 3.29 

2. 0:) 8. 09 

1. 95 2. 54 

1. 95 2. 24 

1. 90 2. 09 

1. 9.'i 4. 24 

2.00 3.14 

2. 00 2. 64 

1. 9:) 2. 34 

1. 95 2. 24 

1. 90 1. 99 

1. 90 1. 84 

1. \15 1. 79 

2. 05 1. 69 

2:00 1. G4 

1. 95 1. tl4 

1. 95 1. n9 

1. 9.5 1. n4 

1. 80 1 .. 54 

1. 70 1. 49 

1. 10 1. 49 I 

1. 7;) 1. 691 
1.90 ....... .. 

~: ~~ :::::::::I 
I 

l\Inr. 

7. HB 

4. -!:~ 

2. 93 

2. iS 

2. 68 

2. fi8 

2.tl3 

3.18 

fi. 33 

4. 23 

.5. 73 

4. 28 

3. o'13 

3.~8 

30 03 

2. 78 

2.o'i8 

20 53 

2. i'i3 

2. 48 

20 48 

2. tl3 

o'1. 01 

tl. 83 

4.13 

3o 33 

20 93 

2o.58 

20 53 

2o48 

3. 98 

"''" I ""Y I June. I Jn1y ~-Aug I Sept.­

., .--~--1--"-1 ----:~--'l) --., ~~1 ~~~-- '~ 

.~. ,) i , tl -• - o), ,_)._ -• o)() '-:to f U 

2. 87 1. 21 2. 20 3. -19 2. ;-,3 I -1. 31 

~- 72 1. lG 2. 15 H. :39 ~- 4~ 4. ~1 

2. 62 1.11 2.10 3. 29 2. 43 :~. 46 

2 .. 'Ji 1. 11 2. l.''i ' 3. Hl 2. 3S :3. 31 

2. Si 1. Ot\ 1. 82 H. 0-l 3. 38 ~1. 26 

2. 2i 1. 01 2. 20 i 2. 79 3. 28 ~~- 21 

2. 2i . 86 2. 2.') I 2. 69 :3. 21'1 :3. 06 

2. 32 

2. R7 

20 22 

2o12 

2012 

20 Oi 

3o07 

2. 57 
20 32 I 

2017 

1. 92 

1. i-12 

1. 72 

10 67 

10 G2 

1. 57 

1. f>2 

1. -!7 

10-12 

1. 42 

1. 37 

0 81 

0 66 

o46 

0 61 

. 76 

0 46 

011 

0 41 

o86 

086 I 
os1 I 

1. 56 

20 4tl 

1. 61 

1. 86 

1. 81 

20 31 

2. 21 

2.20 

20 2.5 

2. 20 

20 9o5 

5o45 

30 90 

4o15 

40 6o) 

4o10 

30 G5 

3055 

3o40 

4o80 1 

llo 30 ! 

5o30 

60 Oo5 

5o3.5 

4o30 
1. 81 I 4olfi 

2.11 3. 95 

2o1G 30 40 

~: ~~ 1-- -~~ ~~. 

20 G4 I 

2o o59 I 

20 fi4 

20 49 

20 44 

20 34 

2o 29 

2o 29 

2. 29 

~:~~I 
2. 24 

I 
20 29 

20 34 ! 
i 

2. 39 

20 59 i 

20 54 
2o44 I 

20 29 
20 29 I 

2o 24 

2o34 

2o39 I 

30 28 

3043 

3.3."; 

30 23 : 

20 731 
2o5S 

20 53 

2o48 

20 48 

2. 43 

20 88 

2o83 

20 78 

2. tl8 

2. 48 

2048 

2. 78 

30 48 

3. 38 

4o18 

50 tl8 

5.38 

2. 8ll 

2. 71 

2o5G 

20 41 

20 41 

20 36 

20 31 

20 26 

20 21 

2. 21 

2o16 

2o1fi 

2olfi 

2o11 

2011 

2o06 

2011 

2.16 

(CI) 

a Enrl of recorrlo 

'"t RGHOHARIF. CREF.K AT PRATTSVILLF., N. Y. 

This station was established November 7, 1902~ by C. C. Covert. It 
is located at the highway bridge at the lower end of the village of 
Prattsvilh·, N. Y .• l! miles below the junction of Batavia Kill and 
Schoharie Creek. The original wire gage was attached to the steel 
floor beams of the bridge on the upstream side. A standard ehain 
gage was installed .Tuly 18, 1908, by F. H. Tillinghast. The gage datum 
was not changed. The length of the chain from the end of the weight 
to the marker is 25.7 ± feet. The gage is read twiee each day by .James 
Brennan. Discharge measurements are made from the downstream 
side of the singlP-span highway bridge to whieh the gage is attached. 
ThP bridge has a length between abutments of 185 feet. The initial 
poi11t for soundings is the top of the face of the l('ft abutment at the 
downstream side of the bridge. The channel is straight for 300 feet 
above and for 600 feet b0low tJh~ st~tion. At low water the current is 
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sluggish and discharge measurements are made by wading a short dis­
tance below the bridge. Both hanks are high enough to prevent over­
flmv. The bed of the stream is composed of gravel. The bench mark 
is a eirele in white paint on a bowlder at the right end of the bridge on 
the downstream side. Its elevation -is 20.97 feet above gage datum, 
and 1,151 feet above sea leveL The top of the gage pulley has an 
elevation of 25.72 feet above gage datum. 

The observations at this station during 19U3 have been made under 
the direction of R. E. Horton, district hydrographer. 

]late. d h 
I 

Gage 1 - •• 1 Hy rograp er. height. : Dme mrge. 
---------- ------------~---- -------

1902. ~Fed. 8(crmd-jcd. 
I 

November 7 _. _- .... _. _____ . C. C. Covert.. ___ . ______ .______ .). 5o 842 
Decemher4 _________________ F. H. Tillinghast. ______________ , 5.60 345 

1----
H-lO:-l. I ~--

February 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. H. Tillingha:-;t_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H. HO 
1 

a 1, 04~ 

:Mareh 10 ___ . ________ .. _____ . _ ... <lo __________________ . _ _ _ _ _ 6. 92 1, 611 

.May 7 ...... _. ___ . _. _. _ ..... __ ... <lo .. __ . _ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5. 10 : 136 

.May 14 __________________________ clo ----------------------- 5.00 H9 

~a:e 1: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ :~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~-
June 1.5 __________________________ do ______________________ _ 

June 30. _______________________ .. do _______________________ _ 
I July 18 __________________________ do ______________________ _ 

~ ~~~:: ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ :~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . 
i i 

a Creek full of ice. 

5.02 

4.72 

8.08 

5.98 
4.86 

6.29 
7.62 

Ill 
:12 

3,200 

652 

5.5 

806 
~,173 
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Mean dcdly gage height, ·in fed, of Schoharie Creek at Prattsville, N. T., etc.-Continued. 

Jan. Feb._'! l\Iar.) Apr. I May. I June.)_July.l Aug. I Sept. Oct. Nov. Dec. 

-----I I I 

Day. 

fJ.20 

5. 50 

5. 60 

5.52 

.5. 50 

5 .. 50 

5.50 

5.45 

5.40 

5. 35 

.5.30 

5. 20 

5. 30 5. 20 

5.30 .5. 20 

5. 30 I 5. 20 

5. 30 7.55 

5. 30 7. 20 

5. 20 6.18 

5. 20 6. 00 

5. 20 5. 95 
5. 20 9. 30 

5.10 7. 30 

5.10 6. 43 

I I 

fi.3.') 6.15 

?I> ............... .! ....... ···+ ······j·················i ... •i ;,]0 :~' 

F.:~~~~~::~:~~:~ ~:: ~, ~::::: l ::: ~ ~ t ~ ~:: l~ ~:: :1:::: ~:: • ::::: ~ :::::: J:: ~:: i::::::: 1· · ~: ~., 1: ~ 
IRR 97-04--13 



194 STREAM MEASUREMENTS IN 1903, PART I. [NO. 97. 

""1Ican daily gage height, ·in feet, of Schoharie Creek at Pratts1•ille, N. r., etc.-Continued. 
--

Feb. I Mar. Days. Jan. Apr. i :\lay I June. July. Aug. Sept. Oct. Nov. Dec. 

----~-- ------
1903. 

I 
1. ............. 5.63 5.95 7. 72 6.62 5. 25 4. 75 5.75 4. 98 7.10 4. 95 5.10 5.00 

2 ........ ······ 5.65 5.68 6.68 6.18 I 5. 22 4. 75 5.58 4.90 6.20 4.98 5. 00 5.10 

3 ........ ······' 6.13 6. 65 6.32 6.18 5. 22 4. 75 5.40 4. 90 5.80 4. 95 4. 9.5 .5.10 
4 ....... 0 •••••• 6.25 6.80 6.12 6.35 5.20 4. 75 5.20 4.;}2 5.50 4. 95 4. 92 5.10 
5 ...... 0 ••• 0 ••• 5.85 6. 25 6.07 6.10 f\.18 I 4. 75 5.20 5.82 5. 48 4.95 4.90 5.08 
6 .............. 5.70 6.05 6.05 6.00 5.10 4. 721 5.20 5.85 5.48 5.00 ····-·- 4.95 
7 .............. 5. 70 6.05 5.90 6.00 5.10 4. 72 5.18 5. 78 5.40 4. 98 4. 98 4.90 
8 .............. 5.68 5.90 6.30 6.15 5.10 4.~2 I 5.10 5.45 5. 38 6.20 4.92 4. 90 

9 .... ·········· 5.65 5. 85 7.38 7.00 5.10 4.'85 5.02 5.30 5.25 19.95 4.92 4.88 
10 .............. 5651 5.75 

, 00 I 6.40 5.05 4. 78 5.00 5.32 5.20 9. 80 4.90 4.80 
11. ............. 5. 70 5. 70 8.12 6.15 5.08 4. 90 5.00 5.22 5.2,2 8.3.5 4.88 4.80 
12 .............. 5. 70 6. 90 7.2.5 6.00 5.00 7.88 4.95 5.20 5. 20 7.35 4.88 4.80 
13 .............. 5.65 6.20 6. 78 5.88 4.97 7. 20 4.90 5.12 5.12 6. 5.5 4.85 4.80 

14 ...... ········ fi.65 5.80 
I 

5.80 5.00 6.30 4. 90 5.10 5.12 6.20 4.80 5. 95 6.55 I 
15 .............. 5. 70 5. 72 6. 78 1 6. 75 5.00 7. 25 4.90 5.00 5.02 5.95 4.80 5.80 

16 ........ ······ 5. 70 6.10 6. 55 6. 45 5.00 7.20 4.85 5.00 5.10 5. 70 4.82 5. 70 

"··············, 5.65 6.15 6.42 6.35 4.95 6.35 4.85 
, 00 I 

5.12 5. 62 5.42 5.70 
18 .............. 5.65 6.20 6.25 6.15 4.90 6.05 4.88 5.00 5.88 .5.65 5. 78 5.60 
19 .............. 5.65 6.20 6.15 5. 98 4. 90 5.80 4.95 5.00 5. 45 5.62 6.00 5.60 
20 .............. 5. 65 6. 20 6.10 5.8,'1 4.85; 5.65 5.00 6.5.5 5.20 5.48 5. 65 7. 50 
21. ............. 5. 70 6.20 6.22 5. 78 4.851 7.05 5.65 6.30 5.18 5.35 5.30 7. 3-5 
22 .............. 5. 78 6.20 8.20 5.68 4.85 I 6.95 5.58 6.15 5.10 5.30 5. 20 6. 25 
23 .............. 5. 62 6.25 9. 77 5.40 4. 85 6.68 5.32 6. 08 5.08 5. 25 5.22 5.80 
24 .............. 5. 65 6.17 8.40 5.60 4.85 7.62 5.18 5. 88 5.05 5.28 5.20 5. 70 

25. ············· 5. 61 6.10 7.25 5.50 4.80 6. 75 5.02 5. 95 5.02 5. 25 5.18 5.68 
26 .............. 6.00 5.95 I 6. 75 5.50 4.80 6.30 4.98 6.15 5.00 5.22 5.25 5.55 

27 .............. 1 •. "' I 6.38 . 6.3!:! 5.45 4.80 5.95 4.92 5. 72 5.00 5.18 5.30. 5.35 

28 ........ ······ 

:::I ~::~:1 
6.10 5.38 4. 80 5. 75 4. 90 6.35 5.05 5.18 ............ 5.40 

: :::1 
6.05 5.32 4.80 5.80 4.92 8. 76 5.02 5.18 5.20 1 5.48 
5. 90 . 5. 28 4.80 6.18 5.12 7.82 5.00 5.12 

--~:~~-1 
5.62 

31. ............. 6.22 ....... 7.50 1------- 4.88 ............. 5.02 7. 75 
....... 1 

5.10 5.60 
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EAST CANADA CREEK AT DOLGEVILLE, N. Y. 

This station was established September 23, 1898. The depth of the 
crest of the dam and readings of the gate opening of turbines are 
taken twice daily. 

In calculating the record for 1903, special weir coefficients have been 
utilized, which were derived from experiments on a model of the 
Dolgeville dam, made at Cornell University hydraulic laboratory in 
1903 by the U nitecl States Geological Survey. 

~Mean daily gage height, in feet, of East Canada Cl'eek at Dolgeville, N. r., fol' 1903. 

__ D_a)_-. __ 
1

_J_a_n_.a' Feb.a Mar.a Apr. :May. June. I July., Aug. Sept. Oct. Nov. • Dec. 

669 i 1, 529 3, 021 2, 512 415 95 : 1, 510 1 250 736 174 283 93 1. .. - ---.-----

2 ......• ----- 826 1, 627 2, 317 2, 076 394 99 I 1, 220 I 246 578 182 277 162 

3 .. -- .. -.---.- 917 1,129 1, 972 2,110 297 80 815 'i 185 457 149 232 219 

4............. 1, 211 1,161 1, 565 2, 590 26H 80 6621 355 347 97 214 159 

5 .. - .. --.----. 881 1, 639 1,144 1, 838 306 100 527 1, 249 245 974 196 177 
6............. 939 1,296 1,013 1,496 95 85 561. 913 b180 827 405 177 

1 .... ___ ..... _ 752 1,116 991 1, 739 257 38 566 I 938 . . . . . . . 523 298 151 

8............. ii67 865 1,027 2,t160 217 112 5611 657 229 861 257 129 

9.-........... 573 641 3, 294 2, 081 252 199 4281 673 123 5, 583 262 175 
10............. 583 623 3, 203 2, 081 b 38 422 258 1, 018 196 5, 973 221 I 183 

11............. 474 643 7,123 1,765 191 179 182 769 152 3,038 1851 201 

12.--- ... -- ... - 434 1, 719 5, 526 1, 4.')2 191 1, 289 17511,245 1:!4 1, 757 1961 191 
13 ............. 516 1,708 4,394 1,279 129 1,740 116 913 (b) 1,223 207 215 

14.-.-- .. ---.-. 435 1, 440 3, 596 1, 102 125 1,186 1241 716 126 833 196 171 
15 ....... -.- .. - 414 1, 221 3, 095 1, 028 110 1, 047 17-5 428 149 785 233 216 

16 .. --.-- .. -.-- 319 886 2, 867 988 105 675 248 ' 342 163 633 281 177 

17............. 406 628 2,472 889 b66 605 2191 307 112 523 571 202 

1189 .• ·_ ·_ ·_ ·_ ·_ -_ ·_ ·_ ·_ ·_·_-.I 409 591 2, 295 788 121 671 190 177 172 1' 772 585527 175 
229 485 2, 771 7 n 139 694 296 211 121 1, 318 I 199 

20 ...... _ ...... f 287 583 3, 533 696 1o5 578 363 I 533 b 111 994 587 247 

21. - - .... -..... i 338 825 4, 686 644 109 1' 501 423 461 124 664 455 676 

22 ............. 1· 1,030 864 4,639 600 109 1,935 440 304 119 62-'i 397 694 
23. _ _ _ _ _ _ _ _ _ _ _ _ 860 724 li, 513 596 109 2, 635 6ti1 I 140 127 546 432 535 

24 ... - ... - .. --- 683 746 6, 615 596 b 66 3, 609 724 159 125 500 384 478 

25.-----.----- "I 595 600 4,128 557 125 1, 800 4651 740 134 I 423 371 368 
26_____________ 851 478 2,725' 510 95 1,970 384 2,205 b11220."- II 3811 329 400 

27-----.--.-.-. 468 37R 12, 085 I 510 101 1, 425 390 1, 475 •J 364 : 148 276 
2.'!............. 634 1,036 1,923 i 447 95 979 263 1,125 134 364 210 238 

29.-----------. 669 ----.-. 1, 581 I 4471 95 914 24R I 954 134 4121' 163 220 
30 ............. 1,295 ------- 379 415 1).5 834 390' 1,000 123 387 137 236 
31. .. __________ 

1

1.296 .:..:..:_:__:_:

1

2.808 ~.:..:..:_:__:_:~~ ~I 863 _______ 222 _______ 238 

Mean..... 666 I 971 
1 

3, 042 j1. 234 [ 156 919 448 ; -~ ~ 1.0681-----;g ~--w7 
a Approximate . bSunday. 
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Estimated monthly discharge of East Canada Creek at Dolgeville, N. l~, for 1903. 

[Drainage area, 256 square miles.] 

Dil'charge in !"ecnnd-fcet. Run-off. 

Month. 
1------,-1----~--- ------,----1 Rainfall 

I 
in 

Second-feet Depth in inches.b 
Maximum.

1 

I.linimmn." Mean. pe~rt~~re inches. 

January---_. ___ .. ____ ---1, 296-~--_--_-_-_-_-__ -_-_
1

--c-6_6_6_
1

_. __ --_-_-_-_-__ -_

1

1 

_______________ _ 

February_____________ 1, 7Hl [-- _ __ _ _ _ _ c 971 __________ 1
__ _ _ __ __ 2. 38 

March _____________ .. 7, 123 _ _ __ __ _ _ _ _ c 3, 042 _ __ __ _ _ _ _ _ _ _ _ __ _ _ _ 6. 75 

ApriL________________ 2,660 1---------- 1,234 4.82 5.40 1.63 
May _ _ __ __ _ __ _ _ _ _ _ _ _ _ 415 1 _ _ __ __ _ _ _ _ 156 . 61 . 70 . 18 

June __ _ _ __ __ __ _ __ __ __ 3, 609 i __ __ __ _ _ __ 919 3. 59 4. 02 8. 68 

July _________________ 1,510:---------- 448 1.75 2.01 5.71 

August._____________ 2, 205 __ __ __ __ __ 69.5 2. 72 3. 13 7. 26 

September____________ 736 1- __ __ _ _ __ _ 187 . 73 . 82 1. 30 

October-------------- .5,973 ---------- 1 1,068 4.18 4.81 8.34 
November___________ 8.52 : __________ \ 318 1.24 1.39 c2.10 

Decem~::;~~::::::: ---- -~94 _I:::::::::: ----- ~~~- ----- ~-- ~~- ---~~ ~~- ----~~ ~~ 
a One day minimum controlled by pondage. 
bAt Sales bury Inlet. 
c Approximate, owing to ice obstructions. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

MOHAWK RIVER AT LITTLE FALLS, N.Y. 

The gaging station is situated at the dam and mills of the Gilbert 
Knitting Company and the Little Falls Paper Company, where rec­
ords of the depth wasted over the dam and of the run of the water 
wheels are kept. The record at this station was maintained during 
1903, but the computation of the discharge has been withheld awaiting 
the results of experiments made to determine more accurately coeffi­
cients for. the crest of the dam. 

The observations at this station during 1903 have oeen made under 
the direction of R. E. Horton, district hydrographer. 

WEST CANADA CREEK AT TWIN ROCK BRIDGE, N. Y. 

This station was established September 7, 1900, by R. E. Horton. 
The gage readings are furnished by the Utica Gas and Electric Com­
pany. The station is loeated at the hig-hwa:r bridge, 2 miles from 
Hinckley, N. Y. The gage iH a yert~eal hoard fastened to the 
upstream sidf' of the rig-ht almtnwnt. 1 t is rend twice each clay by 
George Rood. Discharge nwastn·ements are made from the two-span 
bridge to which the gage is attached. The bridge bas a total span of 

• 
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168 feet between abutments. The initial point for soundings is the 
face of the left abutment on tht' clown:-;tream side. The ehannel is 
straight for ;,oo feet ahon• and for KOU feet helow the station. At low 
water there i:-; a rift about 500 feet helow the station. The current is 
swift and has a, well-distrihutecl yeloeity. Both banks are sufficiently 

·high to prevent overflow, and all water passes beneath the bridge at 
all stages.. The bed of the stream is composed of gravel and cobble­
stones, with occasional bowlders, and is not subject to change. The 
bench mark is the eorner of the coping of the right abutment at the 
upstream end of the bridge seat directly over the gage. Its elevation 
is 15.50 feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of H. E. Horton, district hydrographer. 

Date. Hydrograplwr. Gage I DiRehargL'. 
height. 

Pat. 

February 21 _____ . __________ : C. C. Covert ___________________ 1' 3. SO 

February 24 ________________ H. R Beebe ___________________ a B. 60 

February 2f5 ____________________ .do ________________________ a 3 .. 54 

Do ____________________ .
1

• ___ .do ________________________ a H. 51 

March 17 ___________________ C. C. Covert_ __________________ f 4. 845 

March 2L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _____________ -. _ _ _ _ _ _ _ _ _ _ 12. 00 

Do ________________ . ________ .do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 11.60 

lVIarch 2i5 . ______________________ .do _______________________ _ 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do _______________________ _ 

Aprill _____________________ : _____ do ------------------------
Do _____________________ : _____ do _______________________ _ 

May 13 __ . __ . _ . __ . _ _ _. _ _ _ _ _ H. H. Halsey _________________ _ 
Do _ . ______________ . _ _ _ _ ___ do _______________________ _ 

May 14 _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C. C. Covert _________ . ________ _ 

May 26 __________ . _ _ _ _ _ _ _ _ _ _ H. H. Halsey _________ . _______ _ 

Do ______ - _. ___ . ____ . _______ .do . ________________ .. ____ _ 

Jnne 2 __________________ . ______ .do . __________________ . ___ _ 

Do __________ . __________ I ___ .. do ___ . ___________ . _______ _ 

June 11 -------------------- _____ do------------------------
July 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C. C. Covert.. ________________ _ 

August 21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. P. Roundey _____ . __________ _ 

August 22 ______________________ .do _________________ .. ____ _ 

September 28 _. _. _ _ _ _ _ _ _ _ _ _ _ H. H. Halsey __ .. _____ ._. _____ _ 

a :Measurements made under ice with average thickness of 1.5 feet. 
b Creek covered with ice 1 foot 2 inehes thick. 
c DiRcharge slightly affected bv log jam. 
d Surface velocity used. · 
e Normal. 

7.95 

7.90 

6.65 

6. 75 

1. 05 

1. 05 

1. 15 

. 55 

. 5f) 

.45 

. 50 

. 52 

1. 675 

2.40 

2.00 

.80 

8econd -j eef. 

b 628 

b 651 

I! 625 

b 616 

(' 3, 845 

c 15,452 

d 11,908 

(' 7, 529 

c 7, 672 

c 4, 517 

c 4, 791 

C362 

c393 

c379 

(' 238 

c242 
1'153 

(' 161 

c 201 

c670 

c 775 

c 615 

e 301 

!Slight reduction in diRcharge :Marf'h Hi to Angm<t :n, inf'lnsivc,flne to log jam in stream. 
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Jfean daily gu!7e height, in feet, r1( Trrst Crt11adr1 r'reek at Tll'in Rrwk Bridge, X. r., for 
][108. 

Day. Jan.a 

1.............. 3. 70 

2...... .... .... 3. 1'5 

3 ........ ······ 4.40 

4 .......... ····' 5.80 

5. ............. 5.30 

6.......... .... 5.65 

7 ...... ········ 4.00 

8. ·······. ····· 4.00 
9. ...... .... ... 3.90 

~~:::::::::::::: :::~I 
12.............. 3. 90 

13. ... . . . . .. . ... 4. 20 

14. ...... .. . . ... 4. 30 

15 .............. 4.20 

16...... .. .. .... 4. 00 

17.............. ·!. 00 

::::::::::::::::1 :::~ 
21. ... --.. .. . . . . 3. 98 

22. ... .. . . .. . . . . 4. 50 

23. .. .. . . .. . . . .. 4. 60 

24. .. .. . . . .. . . .. 4. 20 

25...... ...... .. 4. 00 

26. ... . . ..... ... 3. 95 

27.... .. . . .. . ... 3. 75 

28...... .. . . .... 3. 75 

29... ... .. . . .... 3. 80 

30.............. 5.30 

31. ....... •····· 6.00 

Nov. Dec. FPb.a 1Iar.l Apr T ;;ay.I.Tnne.-.Tuly. I Aug.l Sept., OPt. 

--;; 10.30 ~-~.75 -;~~~~-~~~~-;;I-;~-~~- ~l.-8-8 -1-.3-0 

6. s5 9.1o 4. 50 2. 95 . 45 3. o5 1. 5o I 1. 20 1. 20 1. 8o 1. 4o 

5. 45 5. 40 5. 00 1. 60 . [)0 2. 70 1. o.s : 1. 20 1. 40 1. 70 : 1. 48 

4. 25 6. 15 8. 50 1. 45 . 40 2. 20 1. 35 2. 35 1. 50 1. 58 1. 40 

4. 52 5. 30 5. 25 1. 30 . 45 1. 87 3. 88 1. 20 1. 80 1. 70 1. 50 

4. 02 4. 15 4. 25 1. 20 . 40 2. 40 3. 60 1. 10 1. 30 1. 88 1. 68 

4. 00 4. 10 3. 45 1. 35 . 75 1. 75 3. 42 . 80 2. 00 1. 80 1. 58 

5. 00 4. 90 5. 50 1. 3.5 . 62 1. 85 2. 60 . 40 3. 00 1. 78 1. 60 

5. 50 7. ~0 4. 68 1. 20 . 55 1. 90 2. 10 . 40 7. 75 1. 60 1. 55 

5. 62 8. 62 5. 25 

5. 90 10.12 5. 00 

6. 00 11. 75 ! 4. 05 

6. fi2 8. 80 3. 90 

6. 52 8. 80 3. 70 

5. 25 5. 25 4. 30 

5. 50 5. 05 4. 00 

4. 00 4. 75 3. 45 

4. 50 4. 70 4. 00 

5. 00 5. 65 2. 20 

3. 90 6. 70 3. 7.') 

3. 80 8. 50 1. 80 

3. 40 9. 25 3. 00 

4. 00 9. 90 1. 38 

4. 50 10. 9f> 

3. 55 8. 00 

2. 90 fi. 75 

3. 20 4. 2.5 

5.1-'i 3. 7.5 

4.20 

4.05 

3. 95 

1. :i5 

1. 50 

2. 70 

1. 42 I 

~::_1 

1.30 .60 

1. 25 . 57 

1. 30 3.10 

1.00 4. 25 

. 52 2. 62 

. 52 3. 55 

. 75 2.15 

1. 00 2. 62 

1. 52 1. 55 

1. 70 2. 05 

1.00 1.35 

. 75 3. 00 

. 68 I 6. 62 
, 80 I 4. 25 

1. 00 

.60 

. 58 

.65 

. 60 

. 62 

.60 

. 68 

3.35 

4.35 

3.85 

3. 30 

3. 70 

1. 95 

1.80 

1. 25 

. 70 

.62 

. 62 

. 72 

. 72 

1. 05 

.62 

. 72 

. 72 

l. 05 

1. 65 

1.80 

4.02 

4.50 

3. 20 

2. 00 

4.50 

2.65 

1. 45 

2.30 

1. 55 

2.15 

2. 95 

6.85 

4.50 

2. 75 

2.58 

2.20 

2.0fi 

1. 62 

1.00 

2.05 

2.15 

2.00 

1. 68 

1.40 

2.05 

5. 38 

3. 70 

3.00 

1. 95 

1. 92 

1. 45 

. 40 12.10 

. 78 6. 60 

2.15 I 5. 35 
1. 00 ·, 3. 50 

1. 00 I 3, 25 

1. 00 2. 90 

. 95 2.10 

. 90 2.45 

1. 90 6.10 

1. 50 5. 30 

1. 20 3. 55 

1. 25 3.10 

1. 55 b 2. G5 

1. 20 2. 40 

. 98 

1.10 

. 90 

.95 

1. 00 

1.10 

1. 00 

2.40 

2. 35 

2. 35 

2.00 

1. 8il 

1. 80 

1.80 

1. 72 

1.55 1. 60 

1. 55 1. 60 

1. 60 1. 50 

1. 60 1. 70 

1. 50 1. 70 

1. 50 1. 82 

1. 52 2. 00 

2. 02 1. 55 

3. 30 1. 75 

2. 75 2.10 

2. 60 1. 70 

2. 45 2. 65 

2.15 2. 88 

2. 05 2. 98 

2.05 

1. 70 

1. 20 

1. 40 

1. 65 

1. 75 

1. 50 

2.4;) 

2. 92 

2.30 

2.15 

2. 25 

1.15 

3.35 

3.40 

a Stream frozen. 
bGage heights corrected for ice thickness from this date. 
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Ruling toble fM West Crt}/(tdn Creek at Tll'ill Rock B1·idr!e, ;.Y. }~., fol' unobstructed open 
section. 

I 

----- ----
--------~~, --~~-~-~-~~-T-~---~ 

Gagl' t+agl' . , . , · GagE' . . . ' Gage . , . , 
height. Discharge. h<:'ight. Discharge. I height. Discharge. 1 height. lH;.:thargc 

0.00 100 2.60 1,480 5.20 
I 

..J-,200 7.80 7, 710 

.10 117 2. 70 1,560 5.30 
l 

4,320 7.90 7,860 

. 20 134 2.80 1,650 5.40 4,440 8.00 8,020 

. ;)0 151 2.90 1, 730 5.50 4,560 8. 10 8,170 

. 40 173 3.00 1,820 5.60 4,690 8.20 8,330 

. 50 19f) I ;), 10 1, 910 5. 70 4,810 8.30 8,490 

. 60 22.5 3.20 2,010 5.80 4,940 8.40 8,650 

. 70 255 3.30 2, 100 5.90 5,060 8 .. so .'1,800 

. 80 290 :1.40 2,200 6.00 5, 190 8.60 8,970 

. 90 330 :3.50 2,300 
I 6.10 5,320 8.70 9,140 

1. 00 370 3.60 2,400 6.20 5,450 8.80 9, 310 

1. 10 415 3.70 2,500 6.30 5,580 8.90 9,470 I 

1. 20 465 3.80 2,610 6.40 5, 710 9.00 9,640 

1. 30 515 3.90 2, 710 6.50 5,840 9. 10 9,810 

1. 40 570 4.00 2,820 6.60 5,980 9.20 9,980 

1. 50 63f) ..J-.10 2,930 6. 70 6, 120 9.30 10,160 

1. 60 700 4.20 3,040 I 6.80 6,260 9.40 10,330 

1. 70 770 4.30 3,150 

I 
6.90 6,400 9.50 10,500 

1. 80 8..J.5 4.40 3,260 7.00 6,540 9.60 10,690 

1. 90 925 4.50 3,380 7. 10 6,680 9.70 10,870 
I 

I 2.00 1, 010 4.60 3,490 7.20 6,830 9.80 11,060 

2.10 1,090 4.70 3,610 
I 

7.30 6,970 I 9.90 11,240 

2.20 1, 160 
I 

4.80 3, 720 7.40 7,120 10.00 11,430 I 

I I 

2.30 1,240 4.90 3,840 7.50 7,260 ! 

2.40 1,320 5.00 3,960 7.60 7,410 

2.50 1,400 5. 10 ..J-,080 
I 

7. 70 7,560 
I I 

Discharge above 10 feet estimated from logarithmic diagram. 



200 STREAM MEASUREMENTS IN 1903, PART I. [No. 97. 

J[ean dail!f di~-rcluo·fJC, in 8cconrl:ti!ct, ~~f H'i·.~t f'mwclu Creek at Tu·in R(}("k Bridge, 1V. }T., 

. Jill' J[100-19o.i. 

J>ny. I Jan. Feh.l ""'· ' ·''"· ,,,.. .Tune. .July. I Aug. I ec·pt. Oct. I ""'"· j Dec.· 

270 700 ~~5 

240 415 1' 010 

255 392 925 

225 440 808 

210 770 G6H 

240 3, 433 .')70 

305 3, 095 570 

:::: .: :: : ::t :: I: : : · ·: t ::. : :::: ;,~ 
1~ .............. I •••••• ·I· ..... _I_ ..... "I" . . . . . . . . . . ............ ·I.· ...... ·I ~~~ . ~~: . ~~~ ~~: 

1ti2 . 490 700 635 

168 51.') li35 400 

2HO 415 ti:~5 400 

1~2 392 635 400 

151 370 845 400 

151 350 4, 562 400 

735 I 440 4, 31\J 400 

1, 731 232 4, 319 400 

1, 280 225 3, 319 400 

63.) 1, 241 2, 555 480 

350 11, 356 1, 010 460 
415 . 808 5, 515 440 

330 770 5, 450 430 

350 1, 437 3, 263 420 

370 968 2, 347 400 

440 925 400 

~::::~ea·n ... -i:.:::~l--::::- :-:·:j::::~ -:::~1_::-•:j::-•:: 1:::: ... ---::-1 : -·;_:- :::~; 
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Jfcun daif!t discllllrr/1', in -~11'11/lllji·r·t, nf lFI·-~t nuwdu n·l'l'k at Tll'in Ruck Bi'idge, X. 1~, 

dc.-Coutimwt 1. 

liay. ! 

I 

- 1901. 1 

l.ooooooooooooo 
•) ................. 

300ooooooooooo• 

4. oo•oo 0000 0 0 00 

5 .. 0 0 .... 0 0 0 OOo 

6 .. 00 00 00 0 ooooo 

7000000000 

8 ••.... 00 0 0000 

9 .. ooooooooooo 

10.00000 000 0 .. 0 

11.0 0 0 0 0 0 0 0 0 0 0 0 0 

12.00 000 0 0 00 0 0 0 0 

13.0000 OoOO 0 00 0 0 

14.0000 0 000 0 OOOo 

15.0 0 0 0 0 0 0 00 0 0 0 0 

16.0 0 0 0 0 0 0 0 0 0 0 0 0 

17 •. • ........... I 

~::::: ::::::::::1 

'""·1_:'-1-""'_ ~ 
-too i Goo I Goo H, 5:-!G 
-too mo 60o 3, tl24 

-WO GOO I tiOO 3, 305 

400 GOO I 600 2.:307 

400 GOO I 600 2, 449 
490 ()(10 tiOO 2, 202 

490 GOO I (j()() 1, 426 

4~10 GOO liOO 1, 140 

!100 

liOO 

tiOO 

tiOO 

tiOO 

tiOO 

lilO 1, 332 

li20 1, 404 

lilO 1, 6:13 

IillO 1, 449 

f>ti() 1,197 

;o,.w 2,191 

-t!O tiOO ti-tO 2, 1 \!1 

440 tiliO 1, 30ti 1, 91i7 

4-IO tioo ~121 1, -ttm 

-420 CLIO 9!">0 1, :3ili 

-120 GOO XOti 21123 

I 

.:\lay . .Tune . .July. "\ng. 

2SO 8~0 

4, 320 I 1' titiO ! 270 880 

:-l, 740 2. 150 410 450 

3, ooo 1. 47o :no 390 

900 2, -too 

830 3, -t:-10 

6-!0 3, 0-iO 

fi50 2. 2:-1(1 

flOO 

G-tO 

1,700 

2. -t.-.o 

2, l>fill 

1, 200 

900 

7:.!0 

1, 200 

1,430 

1, 200 

:-130 

900 

740 

:l\JO 

.")ill 

300 

300 450 

GOO ! 500 

54.0 54.0 

li10 760 

480 1,040 

410 1, 510 

:l80 .510 

,,10 I 700 
4!!0 G70 

300 ti20 

190 510 

170 470 

1GO 440 

640 440 

f>-!0 ' 330 

Se}>t.~~~ NoY~ ~~ 

600 I :no 
620 290 

170 

170 

360 

320 

380 

.'>70 I :no 
520 . 290 I 290 

400 

340 

470 

-!40 

280 

2!l0 I 

3-40 ! 

170 I 
170 

2f>O 

li40 

f>-!0 

4110 

soo 
640 

510 

fi30 

290 . 420 

270 

330 

430 

460 

320 

320 

320 

300 410 290 

:300 420 290 

220 330 700 

250 360 11 3GO 

2fi0 430 1, 260 

370 ii20 1, 160 

1 1 320 1 > 330 760 

S50 1, 330 34,350 

800 1,400 8,490 

720 1, 280 7, 940 

580 1, 260 5, 710 

flfiO 500 5, 580 

20 •. 00 .. 00.00 00 01 IillO ' IillO X3t: 21 2:>2 11 2SO 11200 :190 220 740 520 410 5,190 

21.0 00 0 0 00 00 00 00 GOO i 600 I SS3 2, 9ti5 11370 7110 330 260 1120 470 440 51190 

2200 0 00 0 0 00 00 600 I GOO 939 21 60S 11260 900 180 2110 4fi0 460 360 21103 

23. 00 00 0 00 . 00 tiOO ()()() 1' 3S3 20 43ti 1 I 260 1, till() 200 220 400 410 340 1, 318 

24.00 00 0 00 00 0 GOO (i()() I 1, 512 2, 668 I 760 900 190 260 280 470 320 11,183 

2.5. 0........ GOO tiOO 2, nl:) 2, 475 580 540 230 460 230 480 3.50 1, 010 

26 •....•••...... I liOO 600 i :'{, 275 2, li73 5li0 HO 290 330 260 460 360 1, 010 

27 00 00 0 .. 0 0 0 0 0 001 600 liOO I 21 73ll :2, 700 560 330 430 300 300 270 480 1, 010 

28 00 0 0 0 .. 00 0 00 00 I 600 liOO i 41 785 9, 116 640 290 600 190 280 270 380 1, 010 

29 ... 00 00 0 00 .. 00 i 600 00 00 00 0 8, ti98 8, 060 1, 200 270 I 1, 160 190 290 250 330 1, 010 

30 .•. 00 0 oo 00 .. 00 600 00 00.001 31 366 4, 6\cl2 1, 300 I 300 11,430 1.50 280 270 300 1, 010 

31. 0 0 00 -- 00 00 0 00: 600 0 00 0 00 ·I 4, -192 100 00 0 .. 1, 300 100 00 0 .. I 740 11:10 0 0 0 0 0 00 180 00 0 0 00 1, 010 

Mean .. 001 497 --~~~1, 40812, 6\lS 11441 I~· 0-541 4391 487 431 422\ 531 2, 976 
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Jfean daily di.sclwi'flC, in 8/'I'OIIIl}·et, r~( TJ-c.~t C'wwdu r't·,·ck 11t Twin Rock Bridge, N. )-., 
dr·.-Continuerl. 

1, 087 820 

330 370 1, 280 2,700 

270 270 1,106 2,460 

225 1, 202 808 1,220 

195 2,503 718 880 

240 3,095 770 720 

a Doubtful. 
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Jfcan 1laily dis('hUi'!/''• in .~~·~·~mrl~f'r,,t, of H'cd Omad11 ( 11'1'1'k 11t Twi11 Rud: Brid[/t', ~Y. J~, 

e/1~.-Continued. 

t\02 173 1,162 542 

515 182 90!1 2, 61() 

46.') 173 1, 314 2,344 

.542 270 808 2,175 

.')42 2:32 885 1, 468 

465 :no 925 1, 086 

.)1fi 225 490 1,124 

400 218 255 1, 741 

515 1, 873 232 6,092 

370 2, 902 232 3,280 

202 1, 4:-\X 262 1, 58.') 

202 2, 294 262 1,448 

270 1,124 :~92 1,162 

370 1. 488 232 1,048 210 1, 3.'\ti 

Gfil ti68 :2l)~ 718 92.") 5,320 

770 1,048 2G2 370 631) 4,319 

370 f>42 I 415 1,041'1 46f> 2,347 

270 1, 780 

i 

240 1,124 

24fl 5, 801 84fl l, 010 

490 1,911 

(\(i8 1,il21 

290 3, llO 2, 7li7 7.~2 46[> 1,3Uo\ 

-~ 
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Estiml/led nwHthly dischurgc ~~t' Trest ( 'rmoda C'N'ek at Tu•in Rock B1·idge, X. 1'., few 
1900-1908. 

[Drainage ;trL·a, ::6-1 S<1nare mileR.] 

Ilil"charge in second-feet. Rnn-<•ff. 

Month. 
, I Second-feet I D tl . 

.\faximnm.l ~finimum. , Mean. per~quare : e~ 1.~ 11 

mile. nwhu<. 

September._-~~~~-- __ . ________ -l--1-,-7:-11_! ___ 1-fill- -~1H6 . ... L 0:~--= 
Oetober ____ . ____ .. __ .... _. _ _ 1, 4:17 210 48:~ 1. 32 I 1. 52 
November _________ ... _ ... __ _ 

Decem her __ . _ . _____________ _ 

1901. 
January ____ .. _ ... ___________ . 

Fe brnary ___ ........ ___ .. ____ _ 
:March _________ . ____ . ________ _ 

ApriL ________ ... ___________ _ 

:1\<Iay ____ . ___ .. __ . __ . ___ . _ _ _ _ _ 1 

June _____ . _ - ____ - - - . - . - - - - - -
July ___________ . __ ... ______ _ 

A ngust . _______ .. _ . _ . _ _ _ _ _ _ _ _ 
1 

September_ _ . ______ . _ . _ ...... . 

October • ____ . ___ . _______ .. __ 
November _______ . ____ . _____ _ 

December ________ . _ .. ___ . __ _ 

The year _____________ _ 

;),1)15 

1, 010 

HOO 
fiOO I 

-l, 7Rfl 

H, 116 

4,650 

8,480 

1' 4:~o 

1, 510 

740 

1,320 

1,400 

34,350 

34,350 

330 

400 

400 

600 

f>40 

1,140 

500 

270 

160 

150 

170 

180 

170 

290 

150 

1,882 
5.1)8 

497 

600 

1, 408 

2,698 

1, 441 

1, 0.54 

439 

487 
4:n 
422 

.s:n 
2,976 

1,082 

n. 17 
1. .1)2 

1. :::6 
1. 6f) 

3.87 
7.42 

3.96 

2.90 

1. 21 

1. 34 

1. 18 

1. 16 

1. 46 

8. 19 

2.98 

5.77 
1. 75 

1. 57 
l. 72 
4.46 

8.28 

4.57 
3.24 

1. 39 

1. 5-l 

1.82 

1. 34 

1. 63 

9.44 

40.50 

1902. 
I==~==== --~----_-_--_ ~~=====1========1======= 

January ••........... _______ _ 

February .. _________________ _ 

lVIarch .... __ .. _. ·-. _ . ____ .... _ 
ApriL. __________ . _____ . ____ _ 

lVIay ...... ______________ . ___ . 

June------------------------
July ___ -------- ______ --------
August . ____ . _________ ... _ ... 

September __ .. _. _____________ _ 

October .... __ . . . . . _____ . ____ _ 

November _________________ ... 

December __ . _. _ .. ______ .. ___ _ 

The year _ ........ _ . ___ . 

.560 

560 

8,410 

4,501 

4, 19.'1 
:::, 151 

6,G12 

1,95Y 

2,247 
5,840 

2,007 

3,433 

8,410 

490 

360 

1,863 

1,202 

870 
718 

490 

262 

195 

270 

602 

550 

195 

545 

520 

4, 121 

1,957 
1,318 

1,452 
1, 772 

785 
467 

1,555 

1,008 

1,510 

1,418 
1==== ====:lc --~-

1. 49 

1.43 

11.33 

5.39 
3.63 
3.98 

4.86 

2.16 

1. 28 

4.29 

2.77 
4.15 

4.06 

1. 72 
1. 48 

13.06 

6.01 
4.18 

4.44 

5.60 

2.49 

1. 43 

4.94 

3.09 

4. 78 

53.22 
- ---- ------
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E.stirnated monthly discharge of TVest Canada Oreek ut Tu·in Rock Bridrte, N. Y., etc. -Con' cl. 
-~-----~-----------------------------

Dis~harge in r-;econd-feet. 

:Month. 
Maximum.: Minimum. Mean. 

1903. 
January ______________________ 2,250 840 1,294 
February _____________________ 2,570 400 1,367 
March _____ . __________________ 12,940 840 4,321 
April. ________________________ 8,440 556 2,534 

MaY----··-------------------- 1, 741 202 470 
June __ . _ . ___ . ________ . _______ 5,801 173 1,352 

July --- .. --------------- .. ----- 3,280 232 998 
August __ . _. ________________ . _ 6,092 370 1,518 
September_._. ________________ 1,280 173 462 
October ______________________ 16,100 370 2,386 
November ____________________ 2,103 206 787 

December --------------------. 831 160 415 

The year···············! 16,100 160 1,492 

MOHAWK RIVER AT UTICA, N. Y. 

Run-off. 

Second-feet Depth in 
pe~if~:re inches. 

3.56 4.10 

3. 76 3.91 

11.88 13.69 
6.96 7. 76 
1. 29 1. 49 
3.72 4.15 
2. 7-! 3.16 
4. 16 4. 79 
1. 27 1. 42 

6 . .56 7.56 

2. 16 2.41 

1. 14 1. 31 

4. 10 55.75 

The drainage area of Mohawk River above Rome i:-; exceptionally 
rugged and precipitous. There are, however, in the region of the 
headwaters, ~::<and areas which feed the stream in summer from ground 
storage. From Rome to Little Falls, a distance of 36 miles, the 
stream flmys through a broad, flat valley overflowering its banks during 
freshets, and passing over a rock barrier with 40 feet fall at Little 
Falls. 

This stream receives water from the Black River drainage basin 
through Black River canal at Rome and from Chenango River drain­
age basin through Oriskany Creek at Oriskany. There is also a 
diversion to supply the Erie Canal at Rome and Oriskany, and wastage 
is returned to the river from the canal at various points. The dis­
charge at Utica does not represent the natural flow of the river during 
the navigation season. The station which was located at the Genesee 
street bridge, Utica, N. Y., \vas discontinued May 1, 1H03, on account 
of changes which are being made in the ri\'er channel. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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I 

Date. Hy<irographer. Gage j . height. DIHcharge. 
I 

----------- ----- --- --------1---------

F b r <> I (' [' (' t e ruar) a ___________ . _ _ _ _ _ .. v. .over , ______ ........ _. _ .. 
Fr·d. 18crond:fcct. 

7. 35 a3, 196 

9. no I 5, 354 
9.14 .5, 930 

March 2 ___ •... _ .......... _____ . _do . __ ... _ . _ ...... _ .. _____ . 

March 10 __ .... _ . _ .... _ ... _ .I _ .... do ......... _ .......... _ .. . 
I 

"Snow and ice along banks of stream: riYer frozen across 400 feet aboYe bridge. 

Jlean daily discharge, h~ second-fed, (~f Jlohawk Rirer at Utica, .._V. r., fur 1903. 

Day. Jan. ~-~~-'--~ar. I_ Apr. ;1 Day. Jan. _ Feb. Mar. Apr. 

1. _ ....... __ .... _ 44.5 4,160 10, 720 3, O:!.'i 1117............... 673 1,140 2,850 1,186 

2-----··-----·-·-' 729 3,788 5,295 :!,:i20 18............... ........ 900 2, 9::!0 1,110 

3.-------·-·----- 930 3,238 4,048 1,670:, 19............... 6-!51 900 

4.... ........ .... 2,::!60 3,504 3,276 2,::!00 'I 20............... 5621 9-!5 

5 ... _, ___________ 1 2,380 4,160 2,885 ::!,560 ~~ 21.. ............. 1 6-!5 I R70 I 

6--·-···-·---·---. 1,828 3,996 2,74::! 1,900 '22................ 990 --··-

7 ... - .. -.- ... -.-- I 1, 140 3, 130 2, 688 1, 294 23 ..... --- .. --- .. I 990 I 870 

:::::::::::::::::: 1,~~~ ~::~ 3,73G ~:~:: ~~:::::::::::::::1 ~~~ 1 :~~ 

2, 885 

::!, 920 841 

2, 823 757 

::!, 796 799 

3,238 575 

5,895 445 

:3,632 458 
]0 ................ : 701 1,326 .'),210 2,661 26 ............... 1 701 729 3,130 673 

11. ............... 1··-·-·-· 1,294 7,300 2,607 27 ............... ~ ........... . 

12 .. ·--·---------- 813 ::!,085 6,700 1,140 28 ............... 617 ::!,200 

13................ 78.5 2,885! 4,048 29............... 813 

2,560 5R9 

2,200 445 

::!,~20 382 

14 ................ 757 3,095 3,46G 97.'1 30 ............... 2,990 1,810 308 
lf} ________________ 7.57 2,400 3,025 1,170 31. .............. 3,736 2,280 

16................ 7011 1,740 2,920 1,2:32 

STARCH FACTORY CREEK NEAR NEW HARTFORD, N. Y. 

A gaging weir was established ]\;fay 26, 1903, above the head of the 
former Savage reservoir by the Conso1idated "rater Company, by 
whom the records have been furnished. The weir has a horizontal 
iron crest 6 feet long, with end contractions. The gage is located 6 
feet upstream from the weir, and readings are taken twice each day. 
The discharge has been calculated by the Francis formula. During 
freshets part of the water flows in the channel of the stream, passing 
around the weir. At such stages the di~:~charge is measured at a 
masonry intake dam a short distance downstream. The bench m9.rk 
to which the weir gage has been referred is a nail in a large maple 
tree 150 feet from the left end of the weir. Its elevation is 1.20 feet 
above the zero of the gage, which is set at the level of the crest of the 
weir. Two high-water discharge measurements were made during 
1903. The first, made in 1\Iarch, :.;howed a discharge of 367 second­
feet~ the second, made October 10, showed a discharge of 313 second­
feet. 

The ohseryatimm at this station during 1903 have heen made under 
the direction of H. E. Horton, dh;trict hydrographer. 
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},Jean daily disdwl'ye, ·in .~I'Cond-fcet, (d Still'!'" Fuctory Creek neal' _LVCIC llar((unl, ~\'. r., 
jo1· lfJOS.a 

-~=-- -. i "")· 
i:: ::·: :::: :·. :::::••::: :•• •:::: :••:~:::: ::::1 

J:::•::::•:::::::::::•::•:::::•::::i:::::::•l 

June. 

0. 41 I 
. 41 I 

.Tnly. I Aug. I 

8. 29 1. ou I 

Sept. 

4.55 

2.89 

2.48 

1.84 

1. 47 

1. 3-l 

1:10 

1. 00 

O<·t.-1 Nov. He"':_ 

0. 74 2. 89 1. 22 

2. ti-l . 9.') ' 1. 47 2.17 1. 10 

12 ............. ·---- -------------·---' ---- .... i 
13 ................................... 1 ........ 1 

1-l ..... ---.-.-.- .... ----- ... ----- ... - .. -- ... . 

15 ..... _ .. _ ............... - ......... -I·· ..... . 

.41, 

. 41 I, 

. 41 

. 41 

.-!8 

'2. 21 

. 72 

0 72 

. 57 : 

1.59 .X9 
I 

1.471 12.50 
4. fJ7 ' 

4.0;) 

1. 78 

1. 84 

1.10 

.89 

.8-l 

.8-l 1, 

.84 

7. 61 

4. 27 

3. 82 

1. 78 

19.76 

4.25 

. 95 

1. 00 

1.591' 
1. 05 

1.00 

. 79 

. 79 

13.62 

1. 96 

1. 40 

39.60 

87.00 

39.00 

9.3-l 

5. 2-l 

4. 36 

3. 21 

2.114 

1.111 

1.10 

1.3! 

1. 40 

1. 40 

1.40 

1. 22 

1. 22 

1. 22 
]. 22 

l.Hi 
1.10 

1.10 

1.10 

1.10 

1.10 -

1.10 

1.10 

1.10 

1.10 

1. 41 

1. 28 

1. 60 

2.88 

4.65 

2.80 

16 ................................... I •••••••• 

1-l. 34 ', 

2. 99 

1. 21 i 
4.88 

6.98 

2.93 

1.10 

3.42 

1.11l 

27.20 

G.43 

2. 88 

1. 84 

1. 3-l 

1. 00 

1.00 

1. 00 1 

. 89 

. 89 

. 79 2. 34 2. 62 2. 34 

17 ......... - ...... -.......... - ........ ··- ... - 11.30 
6.0.') 

3.08 

1. 3-l 

3. 30 I 13. 83 2. o9 

18 ..... - ... --- ... - ... - ......... -- .. - .'- ...... . .8-l ' 11. 59 I 4. 56 1. 96 

19................................... ........ 3.64 1.40 .95 I .94 5,92 2.80 

~~:::::::::::::::::::::::::::::::::::'1:::::::: 4~:~! ~:~~ ~:~~ :~~ ::~! ~:~~ 
~~:::::::::::::::::::::::::::::::::: t::::::: ~: ~~ I ~: ~~ ~: ~~ : ~~ !: ~~ ~:: 
24 .... - .. -.-- ... -- .... - ..... ---- .... - ....... - s. 31 ' 2. 97 . 89 . 68 2. 64 3. 29 

2.5................................... .. . .. .. . 11.50 1. 47 38.50 . G3 3. G4 2. 80 
I 

2G.... .. .. . .. .. .. . .. .. . .. .. .. .. .. . . .. 0. 45 H.16 1. 40 ii. fi3 . 68 3. 4G 2. 42 

::::· --· - -: : I ::: ::: :~ ,::' L:: :·: :: 
30 ................................... ] .48 5.49 1.40 n.84j .68 3.29 1.34 

31. ;;;;,~ : :: :: :: : ; ;,"I~~:: ~-1~~~--;:;;~~ :~ __ ,:;;· 
a .Maximum r1iHcharge approximate. Actual flow not inrluding diversion. 

1. 72 

3.50 

10.75 

6.02 

-l. 56 

3.82 

7. 47 

3. 72 

3.30 

2.72 

2.22 

1. 96 

1. 72 

2.73 

E.sti111atcd uw1dhly di.~dwrrte <!f 8tnrch Factory Creek near l\-:-ew liartjm·d, ]{. 1~, for 1903. 
[Drainage area, 3.40 Rquare miles.] 

Discharge in second-feet. Corrected run-off. 

~Ionth. 

Maximum. Minimum. Mean. I I 

Rain-
Second- Seeond-feet D~pth fall, in 

feet. pe~rt~~re . in~~es. inches. 

-----------1---- - -- ---- --- 1----- --- ----

J\Iay 26-3L _________ 0.61 0.45 0.48 1. 2.5 0.3ti8 0.43 
June ____ .. ___ - ___ - . 62.00 .,~ 

.i)/ 5. 4.5 6.22 l. R29 2.0-! f\.49 

July --------------- 11. .55 . f\4 2.0R 2. R.:") . 838 .Hi 4.92 
August _____________ 52.00 . 84 tl. 25 7.02 2.0f3-! 2.37 5.90 
Septem her _________ . ;). 43 . G:3 1. 29 2. Oti . ()(){) . 6.'\ 1. 12 

October ------------ H/.00 . 74 H.HH 9. /il :!.Hil6 3. :31 7.40 
Noyemher __ ... _ .... ! 1 I. :11 1. Oil 2. :-~~ :~. 09 . H08 1.01 2.09 

Deceml ,e r I 12.30 1. Oil 2. 
,..., :-t ilO 1. 02H 1. 1 !l 2.54 ---------- , .... 

!, 
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Daily precipitation, in inche.s, 11t ,S'awge reservoir (No. 8) a 11ear UMca, N. r., jot 1908. 

Day. Jan. I Feb. I >Ia..! AP'·I~fayJ Jnn~~ July.~ Ang. Sept ~~Nov I Dee. 

1:::::::::::::: • :0 Gl :1 ::.:: :~1 :: o:.t :1:.
0 

::: ' •• 

0 03

1 

:::::. 

0 

:-~: · 1:;,: • :::::: :: ;: ~·!:: 
0 

fj[ J :::::: 

I I .48 . 15 . . . . . . . 19. • ~ ' :. • . : ;; I IS I •• 

:~•::::::::::::: ··1:::1 :1:t :~1. :~ .: .. 0 :>:::••c: ~t :: ::: ....... :: 
:::::: --~~~~- :::_:8:5:1._:_:_:_:_~_:_11:_-_.:_-:_:_:_:_ :_:_:_:_:_:_:_ :_:_:_:_:_:_:_i, .05 ~!:::::::::::::: ---~~~-~::::::: :::::::1::· .38 .

28 

15. . . . . . . . . .. . . . . . .. . .. . . . . . . . . . . . . . . . 28 . 27 . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ..... -I . 05 

~~:::::::::::::: ---~~;- :~~ ---~;~- ---~~~ :~~ ---~~~- ::::::: ---~~~- ::::::: ---~~~-~ :::::: 
18 ................................... )...... .15 ....... ....... .10 .89 .14 I .05 

~::: ::•:: -:•• ·.• •::: :::• •• ;~ :. : • ,:i: •: 1:: ;; : . ::: •• ::: •• ~ i •••:;; 
22.............. .90 ....... .66[··-----

1 

....... ------- .21 1------- ....... : ...... 1------_1. ------
23 .............. ------- ....... .46 .02 ....... .31 .52 ....... ....... .21 ....... 1 .08 

24.............. ....... .78 .88 .------- ....... .11 ····---,------· ....... ....... .41 !------
"···························· _,

1 

.01 _______ ,, -------r Ll6 _____________________ .09 

F<> ; 3 ;; / j (/'./\ +h ;;.~:: ;~ :f:.t;;;d -:+ .~ 
3L ... ;~:~;:: :. 3 ~,(; ;: . i~ ; ;~I ~ I~;; I~~ ;_ .;~ . ;: ~. :~~;~ ~i.::. 

a Small rain gage, except December. 
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Precipitation, in iw~hcs, at iS'(U'ct!}C '/'CStri'Oil' (lVu. 8), Tltica, N. r.a. 

___ Year. _ 
1 

Jan. Feb. Mar. .\pr. l\Iay. [June. July. Aug. I Sept. Oet.J Nov. i Dee., Annual. 

1880 ..... --------· 3.60 1.90 1.62 1.33 4.5412,51 3.1)0 5.27 4.11 5.89 3.5411.06 :'l9.17 

1881. ... - . . . . . . . . . I. 90 2, C.7 I 2. 08 . GO 3. t>9 ' 2.f>~l 3. 83 l,f)6 2. 51 6. 67 4. 22 8. 72 ·H. 04 

1882 .............. 2.m 2.01 4.78 1.39 5.12 7.52 3.62 1.62 3.22 1.25 2.28 3.38 38.85 

1883 ... - -.--.--... 1. 8!) 3. 03 . f>t) . 71 4. 21) 5, 38 5. 10 1. 21 4. 16 3. 61 3. 89 2. 42 36. 28 

188L. __ .......... 2. 90 V\4 4. 02 1.:31 4. 9-'i 1.13 2. 81 3. 38 2. 62 4, 28 2. 86 5. 06 40.19 

1885 .............. 2.32 2.2t) .if> 1.92 4.26 3.09 6.68 7.04 2.14 7.95 4.99 3.76 47.17 

1886 .... ____ ...... 2. 42 1. 33 3. 36 3. 06 2. tm 3. 41 6. 37 2. 51 

1

5. 98 ' 3. 69 7.10 1. 72 43. 51l 

1R87.............. 4. 65 7. 04 2. 76 2. 49 2. 28 2. 06 4. 05 3. 68 2. 50 1. 9G ·L 05 4. 06 41. 5S • 

1888.............. 3. 35 2. 98 4. 62 2. 87 4. 09 4. 55 1. 5t) 3. 85 I 3. 62 5. 52 4. 90 3.12 4!), 03 

1889 ....... ____ ... 4. 32 4. 04

1

3.25 2. 71 2. 49 9.19 5. 49 I. 72 3. 93 3. 91 3. 83 3. 31 48.19 

1890.............. 4. 9G 4. 82 3. 81 3. 30 8. 72 4. 76 3. 25 5.18 i 7. 40 6. 65 6. 37 4. 79 64.01 

1891 .............. 4, 68 3, 20 I 3. 40 1. 87 1. 69 2. 91 3. 27 3, 55 2. 51 2. 92 3, 94 6. 40 40.34 

1892 ..... ---...... 6. 57 ·1. 38 9. 86 1. 09 6. 49 4. 73 6. 76 9. 29 3. 12 3. 03 4. 11 1. 90 61. 33 

1893.............. 2. 03 8. 32 2. 45 2. 7 4 7. 84 1. 53 4. 25 8. 50 3. 95 1. G5 2. 42 4. 40 49.63 

1894 .............. 2.21 4.17 3.10 2.48 5.89 3.95 3.G9 3.68 4.70 5.46 2.73 2.82 44.88 

1895.............. 4. 89 3.13 1. 20 2. 81 3.17 2. 07 4. 37 5. 31 3. 4R . 62 4. 83 5. 091 40.97 

1896.............. 1. 40 6. 28 6. 61 . 08 2. G2 4. 87 5. 74 I. 95 3. 48 3. 42 i 4. 54 2. 66 43. 6.5 

1897............ 2. 71 1. 73 4. 24 3. 37 i 4. 97 5. 14 6. 01 4. 70 3. 52 . R7

1

7. 19 3. 80 
1 

48. 25 

1898 .......... -- . fi. 6-'i 2. 4-5 2. 38 4. 37 5. 73 3 . .'i9 2. 24 9. 51 3. 67 4. 6~ 4. :9 2. 25 50. 81 

1899.. . . . . . . . .. 1. S3 2. 42 4. 08 2. 06 3. 97 2. 32 4. 30 3. 30 2. 51 2. 93 2. o1 3. 88 36. 11 

1900.......... 4. 33 5. 40 f>. 75 1. 72 1. 62 3. 4R 6. 04 3. 02 1. 61 3. 51 

1

6.24 4. 53 47.25 

1901 ........... 2.7::! .95 3.43 4.92 5.43 fl.43 4.89 2.84 2.28 3.29 4.66 5.99 46.85 

1902 .. __ .......... 1. 26 4. 92 3. 52 1. 92 5.12 6. 35 8. S9 3. 38 4. 79 5. 68 2. 49 4. 50 52.82 

190:3 ........ ____ .. 3. ·11 :3.72 fi. 83 2. 11 . 28 9. 7-5 I il.l3 5. 87 1. 43 7. 38 2. 31 2. 66 1)1. 08 

~[ean ...... 
1 

•• ~---_----=t==-~=~-=i=:=i=-~~=-~ 45.80 

a Fonr·lllCh gage Htanding on ground at elevation of about 700 feet above tide on south slope of 
Mohawk River. 

REELS CREEK NEAR DEERFIELD, N. Y. 

The drainage area of Reels Creek lies on the north slope of the 
~lohawk River basin. The tributaries are numerous and the valleys 
are deep, with gravel or sodded slopes, which favor a rapid discharge 
of flood water. The record of the discharge of this stream was begun 
at the waterworks-intake dam January 1, 1H01. In order to secure a 
more accurate record during periods of diversion, a weir was con­
structed on the shale stream bed just above the intake dam. Read­
ings have been taken twice each day on this weir since August 29, 
1903. The record of the precipitation has been observed by means of 
a ~tandard rain gage at the Deerfield Reservoir. The drainage area 
of Reels Creek above the 1veir is 4.4 square miles, and above its mouth 
!1.4 square miles. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, distriet hydrographer. 

IRR 97 -0-!--H 



210 STREAM MEASUREMENTS IN 1903, PART I. [No. 97. 

Jfean daily discharge, in second-feet, of Reels O·eek near DeP~tielrl, ).Y. lr., fol' l!i03.a 

___ n_a_r_. --I--J_a_n __ ·l Feb. Mac. I Ap•. _'I">· i-"-ln_e_. July. Aug. _s_ep_t_.f_o_c~:_N_o_v_. !_n_e_e_. 

1.............. 4.9 ~ 17.6 I 2o.6 (b) o.31 3.5.o o.48 6.93 2.49 4.96 i 3.28 

2.------- ....... . 
3 ............. . 

4.----- .. - 0-.-0 

5 .......... ---· 

6 ...... ·------· 

7 0----------- .. 
8.-----.---- ... 
9 ..... ····----· 

10. ····- 0 0----0 0 
11.0 0---0 0-0----
12.-0-- .. 0-----. 

13. ---· 0 0----- .. 
14.----0------ .. 

15.----- -----··· 
16.-----0---0. -· 

17----- .. ----.--

18 .... - 0 0---.---
19 .... 0 0 0---0---
20 ............. . 

21. ............ . 

22 .............. 1 

23.--- .. ------ __i 

4. 9 14.2 14.2 20.6 (b) 0 31 3.12 0 39 6. 71 2. 49 i 3. 44 j 3. 21 

(b) 0 31 2. 48 0 39 6. 38 2. 49 3. 28 : 3. 21 26.5 

12.0 

10.5 

7.8 

5.4 

5.4 

4. 9 

4. 9 

4.4 

4. 4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

10.5 

7.8 

6. 6 

10.5 

18.8 

17.6 

14.2 

14.2 

10.5 

42.3 

20.6 

12.0 

17. 6 10. 5 9. 0 

17.6 10.5 256.5 

14.2 247.2 87. 0 

10. 5 87 0 0 30. 6 

10.5 20.6 

7.8 120.8 

12.0 

11.2 

10.5 

7.8 

6. 6 

6. 6 

5.4 

5.4 

5.4 

5.4 

20.6 

20.6 

20.6 

12.0 

12.0 

20.6 

12.0 

9.0 

5.4 

5.4 

20.6 

20.6 

9.0 

9.0 

5.4 

20.6 

30.6 

12.0 

9.0 

5.4 

5.4 

4.3 

4. 3 

2.2 

(b) . 31 2. 48 . 39 6. 38 2. 36 . 3. 36 I 3. 21 

(b) .31 2.17 5.4 6.38 6.71.11.16 3.21 

(b) .31 2.17 3.12 6.38 5.65' 7.70 3.21 

(b) .31 1.88 5.4 5.86 3.69. 4.12 I 3.21 

(b) 0 31 1. 62 3.12 5. 65 8.1.5 . 4.12 i 3. 21 

(b) .17 1. 48 3.12 5. 54 15.58 3. 69 I 3. 21 

(b) .31 1.36 5.4 5.34 9.75 3.52! 3.36 

(b) .23 1.36 2.79 5.14 6.72 3.21 3.36 

(b) 59.85 1.11 8.72 4.96 7.48 3.21 3.36 

(b) 14.77 .88 3.8 4.76 6.17 3.21 4.57 

(b) 3.12 .67 2.48 4.57 5.54 3.21 3.95 

(b) 2.63 .48 1.36 4.38 5.24 3.95 3.52 

0. 39 . 98 . 31 1. 20 4. 38 5.14 9. 75 3. 21 

.39 87.0 .31 .88 4.04 5.86 14.76 3.21 

. 39 I 3. 8 . 31 . 88 3. 78 8. 83 4. 96 I :). 21 

. 39 12. 1 . 31 . 88 3. 52 s. 6o 3. 44 I 3. 21 

. 39 2. 96 . 31 3.12 3.14 8. 6o 3. 36 1 .5.14 

. 39 295. 8 2. 03 1. 36 2. 75 8. 60 3. 36 .5. 76 

. 39 !zo9.1 142. 4 1. 36 2. 36 8. 60 3. 36 ! f>.14 

24.---- 0---- .. -_, 6. 6 

5. 4 72.0 

5. 4 121.7 

5. 4 71.2 

5. 4 30.6 

1.8 
. 39 ~209.1 2. 48 3.14 2. 36 8.15 3. 36 I 4.ti6 

. 39 161. 0 1. 36 2. 82 2. 36 9. 40 3. 36 ! 6. 38 
25 .............. 1 5.4 

5.4 20.6 

1.8 

1.5 

. 39 I 62. o . 48 c c) 2. 36 8. 94 3. 36 1 5. 34 

.39 7.2 2.17 18.3 2.36 8.60 4.04 4.96 26 .............. [ 5.4 

27.-. 00 00 .... --"' 5. 4 4. 9 35. 2 1. 1 . 39 5. 4 1. 36 11. 35 2. 62 8. 26 3. 8t) 4. 96 

28.- 00- .. 00 00 00.: 5. 4 202. 4 68. 6 . 91 0 35 4. 4 . 39 7. 48 2. 62 8. 04 3. 52 4. 76 

29 .. 0000oOOOOOoOi 20.6 OoOOOOO 33.7 (d) .35 3.9 .88 21.6 2.62 7.82 3.36 4.38 

30 ....... 00 ..... 

1

20.6 ···--·- 20.6 (d) I .35! 3.4 1.36 8.15 2.62 7.48 3.36 4.20 
31.. .. 00........ 12. o ....... 

1 
39. 8 . 00 _ ... 

1 

• 35 .. . . . .. . 57

1 

8. 15 .. 00 _.. 7. 48 .. .. .. . 3. 3ti 
--,-- --,--~~-- ---- --

Mean .... l 7.7 16.81 39.3 23.7 .38 f 38.41 3.72 4.57 4.31 7.06 4.5S 3.97 

a Record approximate January 1 to August 22, 1903, inclusive. 
b No record. Stream very low. 
c Above weir. 
dNo record. 
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Estimated m.onthfy di.~charoc of Reels Cred .. ~ llt'lll' Deet:field, N. 1·., for 1901-190.'J.a 

Month. 

1901. 
January ____________ _ 
February 1-17 _______ _ 
March ______________ _ 
ApriL ______________ _ 
May ____________ . __ _ 

Junec ---------------
July c • _____________ _ 
August c • ____________ _ 

September c. _________ _ 
October c ____________ _ 
Novemberc ______ . ___ _ 
Decem her c __________ _ 

[Drainage area, 442 ~quare miles.] 

Discharge in second-feet. Run-off. 

-----,-----------,----1-------;----1 Rainfall 

~Iaximum. Minimum. l\Iean. 
Second-feet Depth in 
per s9uare inches. 

mile. 

in 
inches.b 

----- -----1----1---- ------

102.5 
1.7 

49.0 
55.8 
62. 7 

209. 1 
37 .. 5 

132.4 
32.0 
15.3 
30.5 

124.5 

1. ;) 
1.3 
1.3 
1.7 
1.3 
1.7 
1.3 
4.5 
1.3 
1. :) 
1.3 
1.3 

6.83 
1. 38 
8.02 

11.81 
8.55 

70. 15 
12.39 
44.04 
9.09 
4.91 
7.23 

16.46 

1. .550 1. 79 
. 313 . 33 

1. R20 2. 10 
2. 679 3. 09 
1. 948 2. 25 

1------------------

1------------------

-------- --~--------
~ ... - .................... -...... ---- .. 
............ - ...... -...... --------
----------.--------

3. 12 
1. 79 
3.09 
3.58 
4.57 
5.73 
3.87 
2.68 
4.50 
2.35 
2.46 
4.82 

1====1==== --- ----- ~---=-·-------------_- -------=-----

1902. Januaryc ____________ _ 
February c ___________ _ 
March c ______________ _ 

April 1 _______________ _ 

May 1-22. ___________ _ 

June------ ----------
July _________________ , 
August ______________ _ 
Septen1ber ___________ _ 
October __ .. __ . _. ____ _ 
November __ • ________ _ 

December------------

.1903. I January _____________ _ 
February ____________ _ 
March _______________ _ 

ApriL ________________ I 

May 16-31. ... _______ _ 
J nne _________________ : 
July _________________ 1 

A ngust ______________ _ 
September ___________ _ 
Octo her _____________ _ 
K ovem her ___________ _ 
December ___________ _ 

5.0 
4. 7 

254. 7 
42.4 
13.6 

103.0 
206. 7 
21.6 
71.2 

120.8 
7.2 

19.5 

26.5 
202.4 
247.2 
256.5 

.4 
295.8 
42.4 
21.6 
6.9 

15.6 
14.8 
6.4 

1.3 
1.3 
2 .. 5 
1.3 
1.1 
1.1 
.8 
.4 
.4 

1.1 
1.1 
2.2 

4.4 
4.9 
5.4 
.9 
.4 
.2 
. 3 

. 4 
2.4 
2.4 
3.2 
3.2 

2.5 
2. 1 

78.9 
10.8 
3.9 

13.1 
29.8 
2.6 
5.0 

11.8 
3.4 
6.2 

7. 7 
16.8 
39.3 
23. 7 

.4 
38.4 
3. 7 
4.6 
4.3 
7. 1 
4.6 
4.0 

~~~~~~~~~~~~~~~~~~~ 
. 881 1. 01 

2. 974 3. 42 
6. 764 7. 78 
. 590 . 68 

1. 135 1. 31 
2. 679 3. 09 
.772 .89 

1. 407 1. 63 

1. 74 
3.81 
8. 92 I 

.!54 

.09 
8.72 
. 84 

1. 04 
. 98 

1. 60 
1. 04 
. 90 

2.01 
3.97 

10.28 
. 60 
.10 

9. 73 
. 97 

1. 20 
1. 09 
1. 84 
1. 16 
1. 04 

1. 06 
2.94 
6.24 
2. 13 
3.93 
6.95 
9.15 
4.67 
5.81 
5.93 
2.11 
4.34 

2.93 
3. 75 
6. 75 
2.24 
.11 

10. 72 
2. 16 
6.78 
. 97 

9.01 
2. 77 

d 3. 57 

a Record roughly approximate to )lay, 1902. Approximate, June, 1902, to August 22, 1903. Thin-
edged weir, two readings per day, beginning August 23, 1903. 

bAt Deerfield reservoir. 
c Weekly observations. 
d2.39 inches water carried forward December 31, 1903, as snow, leaving net available rainfall of 

December 1.18 inches. 
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,JOHNSTON BllOOK :\'EAn IHJERFHJLD, N. Y • 

• Johnston Brook flow~ in a deep ntlley. Its drainage area lies mostly 
to the north of the stream and is drained hy short parallel feeders that 
head well below the divide and are supplied to some extent from 
ground storage. It is the first important tributary entering Reels 
Creek below the waterworks-intake clam. A weir was established on 
Johnston Brook in August, 1H03, by E. H. Fitch. A new gage was 
put in and the weir was repaired in September, 1803. The weir is 
located 800 feet above the month of the stream and about 4 miles from 
Deerfield, N. Y. The drainage area above the weir is 0. 78 square 
mile, and above the mouth of the stream is 0. 7H square mile. 

The observations at thi~; station during 1H03 have been made under 
the direction of R. E. Horton, district hydrographer . 

.J[ean daUy dischu·rge, in second-fat, (f Johnston Brook near Deerfield, N. 1~., .fot 1903. 

Day. ~u~~ I Sept. -~(~~- ~ ~c:-1 IlL:e. I 

1. ....... ···1-····· ······ 1.05 
2... ........ ....... ..... .78 

!::::::::::::::::: ::::J ::~ 
5 ••...••••...•••...••.•. ! .GO 

6. .......... ....... .. .. . (a) 

0 ')") i 0.2S 0. 2li 

.22 I .28 . 25 

.20 ! . 34 • 25 

.18 . 34 .21) 

. 78 . 9X . 2.5 

. 42 .RS . 25 
I 

20 ....... --- .. - ... ,.- .. -- .17 . 92 .34 1. 38 

21 ................ 
1 

•• ·--- .Hi . 78 3') 1. 36 

~~- ..... ---- .... -- ···--- .16 • ()9 . 31 . 74 

Day. Aug. Sept. Oct.[ Nov. Dec. 

17 ________________ ------~ .\121-4_~; .25 

18 •........ - ... - .. - .... - . 30 ]. 51 1. 57 . 25 

19 ....................... 25 1.26 .34 .25 

7 •................. ·····•······ 
8 ................. ·····.I ..... . 

. 26 . 42 .30 

5. 54 . 40 . 2-5 

2:3 .... -. ··-· ...... i .In . -57 
I 

.31 . 50 ------
24 .•.............. i _., ____ I .16 .47 I .31 .52 

9 •................ ······ ..... . 
10 ............................ -

8.22 . 34 .2.5 

4.20 . 32 . 2.5 
25 ........... ·····'· ..... .16 . 44 .32 1. 06 

26 ... _-_. ---- ...... 1.-- --- .lfl .40 .34 . o9 

11 •...•................. - .... -· 

12 ........ ·····-··· - ·- --- ·-----
13 •. - ...... -- ...... - .. ---, .18 
14 ....... -- ........ -.-.--! .18 

I 

15 ... -- .... - --- .... -----. .18 

16.------.-------- -I- .. ---: .18 

1. 68 . 31 .2.5 

1. 05 . 31 .2.5 

. 92 . 31 . 47 ! 

. 74 . :31 I . 8~ 

. 64 . 31 

I 

. ~.5 

. 60 . il4 .25 

~~::::::::::::::::I·~~~~- .31 .32 . 34 .50 

.31 .30 I . 34 .50 
2~1- ______ ... ___ .. _I !1.14 .31 .28 

I 

.31 .40 

30 .. ---- .... - -----
I 

.fiO . 31 .28 . 31 . 40 

31 .. -----.-- ...... ' 1. 30 i······ .28 
I 

.42 !······ 
I I 

a Ko record September 6 to 12, inclusive. 

Estinwted monthl!f discluo·ge of John.~ton BI'Ook neat Deerjield, ;V. 1~, fo!' 1908. 

[Drainage area, 0.79 square mile.] 

ni~charge in seconrl-fel't. 

Month. 
::\Iaximum. ::\Iinimum. , :Mean. 

-----

Augul"t 28-31 5.14 0.60 2.11 
September _____________ . ____ . _ 1. o.s .16 . 32 
October _________________ . __ . _ 8.22 .18 1.14 
November ___________ .. ____ . __ -l-.£11 . 2S r:-

• ,) I 

December _______________ . ___ _ 1. 38 . :?5 .4-! 

-- ---------- ____ __:_ __ I 

Run-off. 

Second-feet Depth in 
per s_quare ~· inches 

mile. · 

----------

0.41 0.46 

1. 46 1. 68 
-.-, 

. liJ . 81 

. 56 . 65 
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/'rN·ipitatiun, in iuchcs, ut Dcc1;tidd l'l'31'1'1'uil· 111'111' Uti('a, iV. }'.,for 1.90.1. 

Day. ~~~~~~-,~--~ar.l Apr. ~Iay.l~ June. July.~~~g~ _Sept. I Oct. Nov. _I Dec. 

' I I 
00000 0 0 oooooO •••... 0 -·---·- ----··- •••••• 0 0 000000:0 Oooooo -00000 0 0.32 - •••••• o•oooo 

•) 

F/ : ::- 0

:~ :;¥: 0~15: >~· : < / OA >:::::\::,:,.::a,: ::::: 
I : : ::: ; :::~:: :: 10:-- ~ : :82 : : : 

1 :~ :::J :;::: :::~ ::E :::: I 2:00 
1l. .... ,ooooooool .50 .75 .7.". OOooooO ooooooO 1.30' ! .60 oooooOO o000oOO .07 

12 0 0 0 • 0 0 •• 0 0 0 0 0 0: . 08 0 0 0 0 0 0 - 0 0 0 - 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 • 0 2. 00 . 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 

~~: : : : : : : : : : : : : : : 0 0 0 ~ ~~ 0 : : : : : : : : : : : : : : 0 0 0 ~ ~-; 0 0 0 • 0 0 • 0 : ~~ ~ • 0 • ~ ;; 0 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~~ 
15 .... 00oOooOOoO! .05 OoooooO OOOoOOO .10 OoOOOOO ....... 

1 

....... OoOOooO oOOOoOO OoOoooo .25 .12 

16 .... 0o00oo0000 1 

.... o .. Ooooooo ....... .15 oOOoOOO 1.25 ...... o ------0 0000000 .25 1.10 oOOoOO 

17 ........ 00 00 oo I • 15 • 25 • 10 ...... o • 00 .. .. . 23 00 00 00 o • 04 0. 75 1. 00 .... 0 00 ...... 

18 .. oo.ooooooooo'ooooooo .04 ooooOOO ....... ooooooO .18 l .13 ooooooo OOOo000~000oOOO OoOOOOO oooooo 

E::::::::: __ .:;::: ___ • :::-~;: •:··~· ::: __ :: :L: ::::~:~::::~ , •••• ,,- ::::::J::-~ ::::;:: ---:: 
23o .. ooooo,.oooo 0000000 .01) 1.12 .. 000.. ....... .51 I .14 00 .... 0 __ 00 __ 0, 1.00 .75 OOoOOO 

24 ..••••• o.,oooo oooOoOO'....... .40 oOoooOO ooooooo ....... OOOOoOO 000oOoO ....... 1 .08 .15 oOOOOO 

E- -:: _:::-, ::: J :- : : :::::: ::::::: ::::~~:: :::::: ::1:': : ::::c::: :::::: __ :~ 
2800000000ooOOOO .75 1.40 .45 OOooooo .03 OOooooo:oOOOOOO ooooooo .22 i... 03 

~::::~otulJ::2
1

'~:~::":,,: ... !: ·:,u:~:~11: ;:~:-:2!1:1 O~~t~-:_,,:!:: 9!:: 1 2771 ::3~: 
GRAEFENBERG CREEK NEAR NEW HARTFORD, N. Y. 

Graefenberg 0reek i:-:; a tributary to Starch Factory Creek, which 
enters Mohawk River at Utiea, N. Y. Its drainage basin, whieh has 
an area of 0.2S square mile, is deareclland, largely meadow and pas­
ture. The basin has an average elevation of 1,200 feet above the sea 
level, and lies near the Rmnmit of the plateau south of J\foha\Yk River. 
The soil is porous, and the flow is maintained largely by ground-water 
storage, brought into the stream by tiling. Adjacent ~:~treams, whieh 
have tributary area~ equal to or greater than that of Graefenberg 
Creek, become dry during the summer. A weir was established above 
the inflow to Graefenberg reservoir on .T nne 7, 1~03, by the Consoli­
dated 'Vater Company, of Utica, N. Y. A ~:~tandard rain g·age was 
plaeed not far from the gage. The reeords luwe been furnished by 
the Consolidated '\Vater Company, whose ob~:~C'rver is R. 0. Salisbury. 

The observation~ at this station during l!IOB han~ been made under 
the direction of R. E. Horton, district hydrographer. 
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.Mean daily dischm·ge, in second~feet, of Gmeji·nberg Creek nror New Hartford, N. r., 
for 190:3. 

Day. June., Jt~ly. Aug. Sept. ~ ~~ Dee. 
--------------------------------1 I 
1............................................ . . . . . . . . 1. 5.5 

2 . .................................................. --·-- -·-- ----
3 ........................................ ·.··· ....... . 

4 ................................................... . 

5 .......... ........................... ------- ....... -- ................ - -- ...... . 
6 ............................................... . 

7 ............................................ a0.62 

8 ............................ ············ ... . 
9 ........................................... . 

10 ........................................... . 

11. ....... ············ ....................... . 
12 ........................................... . 

13 ........................................... . 

14 ........................................... . 

a.62 

a.62 

a.62 

a.65 

1.55 1 

1.00 1 

.80 

15........ ............. ....... ...... ...... .... .85 

16... ... .. . ..... .. ..... ... .. . . .. .. . . . . . .. . . ... 1. 05 

17.... .... ............ ................ .... .... 1.52 

18 ........ ····················· ........... ····' .95 
19........ ............. ....... .... ........ .... .82 

20............................................ .78 

21...... .. ............................ .... .... 3.45 

22.. .. . . . . . ....... .. .. . . . . . . . . . . . . . . . . . . . . . . . . 1.15 

23............................................ 1. 26 

24............................................ 1.15 

25............................................ 1.62 

26............................................ 1.09 

27............................................ .95 

28............................................ .91 

29 ........................ .-................... .91 

. 95 

. 91 

. 91 

1.10 

1.10 

.91 

.91 

.88 

.85 

.85 

.85 

.85 

.88 

.85 

.88 

.85 

.85 

.85 

.82 

1.14 

.96 
1.40 

1.00 

.88 

.88 

.85 

. 78 

.88 

0.85 

.80 

. 78 

2.52 

1.19 

.95 

.88 

.85 

2.32 

1.00 

1. 78 

1. 05 

.88 

.• 88 
.81 

.81 

. 78 

. 78 

. 94 

1. 05 

.88 

. 78 

.78 

. 78 

3.50 

1.05 

. 91 

.91 

1. 88 

0.95 

. 91 

.88 

.85 

.81 

.81 

. 78 

. 78 

. 78 

. 78 

.81 

. 78 

. 78 

. 78 

0.75 

.89 

. 72 

.72 

2. 70 

.84 

.78 

5.19 

15.15 

4.02 

1. 49 

1. 20 

1. 05 

1. 00 

. 75 . 96 

. 72 . 91 

.81 .91 

.81 I 9.34 

. 75 1 9. 74 

. 72 I 1.14 

.72 1.00 

. 72 .96 

. 72 1.00 

. 72 . 91 

. 72 . 91 

. 72 . 91 

.73 . 91 

.72 . 96 

.72 . 96 

0. 90 

.8.'i 

,8;) 

.85 

1.34 

1.00 

. 91 

.88 

.85 

.85 

.85 

.85 

.83 

.85 

.81 

.85 
1. 97 

1.10 

.96 

.91 

.91 

. 91 

. 96 

1. 08 

.96 

. 91 

.91 

.85 

.82 

0. 78 

. 78 

. 78 

. 78 

.80 

.80 

.81 

.80 

. 78 

.88 

.83 

.86 

1. 65 

1. 05 

1.00 

.98 

. 91 

.85 

. 85 

2. 20 

1. 65 

1. 24 

1. 05 

1. 05 

1. 28 

1.08 

. 98 

. 91 

.88 
30............................................ 1.20 .90 1.05 .'i2 .91. .78 .86 

31. ...................•............................... ' . 85 1. 35 . 91 I· ....... I . 85 

Mean .................................. ---ul9j-~ ~4-r1.15 ~ ~~---~-941 1.00 

o Clearing iutakL•, conditions artificial. 
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P1·ccipitation, 1'n inchrs, at (Jraefenberg rcsermh· uear Ftica, ~v J~, fm· 1908. 

---~--- -~'"Y· June. i July. 
1 

Aug. I Sept. I Oct. : Nov. I De:. 

: ~ :::: : : :: :::::: ::: ::::: . ?;'" I ... T: .. 'T:I ~"'I ::: -: 
3 .................................................... 

1 

•••••••••••••••••••••••••••••••• ! ........ 
1 

0. 08 

4............................................ ........ '1'. T. .. .............. ! ........ , ...... .. 

!) ____________________________________________ --------!-------- 1.27 1.20 I 0.30 .02 

6 ................................................... [ .88 .07 T. I .04 .27 T. 
7 .................................................... '........ .17 T. T. ........ 'f. 

8 .................................................... :........ T. I ..... I I ... T. 
9 .................................................... '........ .02 ~- T. --~--·;.·;~·,:::::... .01 

10............................................ T. . 63 ',........ 2. 00 . . . . . . . . 1. 35 

11 ............................... ······-······ ........ ] ............... •, 0. 27 ........ .. .. .... '1'. 

12........... .. . .... ...... ..... ......... ...... 
1
1..:4

3
1' .. -T...... ._

0
59
1

. :
1

:_·_·_·.--.. ·.·.· ·.·.·.· .. ·.·_·_· .... ·.0·4·· ....... . 
13.. .. . .. . . . . . . .. . . . .. . . . . . .. . . . . . . . . . . .. . . . . . .. . 20 

14............................. .............. .02 ................ [ T. ........ ........ .05 

15............................................ .50 .57 ........ [........ T. 

16........ ...... .. .... ......... .... ........... T. .30 ........ 

1 

.. 

17.......... .................................. ..4196 ·.·.·.·.·.·.·.·_ ·_·_·_·_·_·_·_·_,:: .. _:5:8::11::::_:8:8:: 
18 ........................................... . 

19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 I . 25 ........ 11 
• 01 . 10 

20............................................ T. .08 .85 ........ .11 

.05 

.05 

. 76 

.33 

21..................... .. . . . . . . . . . . . . . . . . . . . . . 1 .. ~:, I ·. 33~. ·_ ·. -_ ·_ -_-_-_·_I·.·_-_· __ --__ .. _ -_-_ ·_ ·_ ·_ ·. ·. ·_ -_ ... 
22 ....................... ·········. ... .. ...... - " 

23............................................ ...... .20 ........ ........ .05 'f. 

.05 
0') 

.03 

.06 

.04 

. 31 

.04 

.07 

~:::::::::::::::::::::::::::::::::::::::::::::) :~~ .27 ---~:~;- :::::::: ----~~~- :~: T .. 05 
26 ............................................ j .21 .11: .1R ;----..-- ........ o·, .04 

27 ............................................ ' ................ 1 T. ........ ........ 0'1 .02 

.55 .15 i········ ............... . ~~:: ·.:: :::::::::: -•• • ::·.: ••• ·.·_·_·:· •• ·.·:: .·.·_·_·_·_-_ .. _ .·.·_-_.

1

1" -~-.--· .. -~---- .

1

! T. . 21 . 26 T. .07 

~~: :::::::::::::::::::::::::::::::::::::: :::::' .. ----~~- :~ :~~ : :::::::j:::::::: :::::::: 'f .. 03 

'l'otal .................................. "7.04 4:61'1~ --1.22~- 7. 26 ---;Q4~~ 
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SYLVAN GLEN CREEK NEAR NEW HARTFORD~ N. Y. 

Sylvan Glen Creek (or New Hartford Creek) is tributary to the No.4 
reservoir of the Gtica waterworks. Its drainage area, which lies at an 
elevation of 700 to 1,500 feet ahoye sea le,Tel, comprises an area of 1.18 
square miles of woodland· and pasture, with some cultivated land. 
The stream consists of two main branches, the larger branch flowing 
in a wooded valley, the sma1ler draining a shallow ravine. The dis­
charge of the stream became very small in :IYlay, 1900, and it is possi­
ble that during extremely dry periods the flow may cease altogether. 
On J nne 12, 1903, a weir was established just above the mouth of the 
stream by the Consolidated 'Vater Company, by whom the record has 
been furnished. The crest of the weir is 8 feet long, with end contrac­
tions. It has a central low-water notch 2 inches deep and 2 feet long. 
The gage is located 6· feet upstream from the crest of the weir. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Jfean daily discharge, in second:feet, of Sylvan Glen Creek near New Hartford, N. Y:, 
for 1903. 

23 ............ 2.25 2.10 11.97 

Day, !June. July. _A_u_g_.
1 11 

__ D_a_)_'· __ 
1

J--u-ne_. July. _A_u_g_.
1 

I--D_a_y_. __ J_u_n_e. _Ju-ly_. -A-ug_. 

L .................. 2.56 7.36 

24. ··- ---.---- 1.25 .82 4. 93 

25 ......... --- 2.63 (b) 8.97 

26 ............ 2.17 7.49 .90 ::_ ::: r : E· ~::; 
5............ 9.20 1.22 27 ............ . 99 11.63 .38 

6 ........... . .. 1.43 .6t 28 ............ . 61 7.36 4') 

.49 . 75 

a Flow preceding June 11 insignifi«"ant. 

Estimated monthl!t di.~charge r~f Sylvan Olen C1·eek near Neu' .lTartjm·d, N. Y., jol' 1903. 

[Dminage area, 1.18 square miles.) 

Discharge in second-feet. Run-off. 

Month. 
l\Iaximnm. Minimum. 

Second-feet I Depth in 
Mean. pe~11~I-arc inches. 

Jnne12-30____________________ 11.551 ao 
July _ .••• _ .... _ .... -------.- .. ----- ----

1
------ ----

2.68 

5.91 

2.27 

5.00 

2.53 

5.75 

August __________ . ____ ~ _______ . ____ . ____ 
1 

__ . ______ -_.____ ____ s_. _44___. ___ 2_. 9-1--'---3--_35 

:t Flow preC"eding June 11 insignificant; mean for 30 dayH 1.70 second.-feet=l.44 second-feet per 
Rquarc mile or 1. 70 inchel:l. 
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I 0. 00. 0. 01. 0. 0:2~ I QO:l I 0. Ol. !_":"':__ 0 00 ! _"· "'-- ; 0 08. I 0 09. I__":'":___ 

0. 0 I 0. 000 0. 0148 0. 0:298 0. OH! 0. (1.)92 0. 07 4 0. 1008 ' 0. 1276 0.1544 j 0. 1812 0. 208 

. 1 . 208 . :2564 . 3048 . 3Ji32 . 4016 . 4.5 . 497G . 5452 . 5928 : . 6404 . 688 

. 2 . GX8 . Xl04 ' . ~13:28 I 1. (););) 1.178 1. 30 1. 45 1. 60 1. 75 IL 90 2. 05 

. 3 2. 05 2. 22 I 2. 39 I 2. 56 2. 73 2. 90 ! 3. 084 3. 268 3. 452 i 3. 637 3. 821 

. 4 3. ii21 4. 037 . 4. 252 14. 468 4. 684 4. 90 ; 5. 13 5. 36 5. 59 5. 82 I G. 05 

. ;, 6. 05 li. 30 : G .. ')5 6. so 7. 05 7. 30 7. 571'> I 7. 8.5(1 8.124 8. 399 I 8. 614 

.ll 8. 674 I' 8. 95;) .1· 9. 236 ' 9. filS 9. 799 10. ox 10. 374 ,10. 668 10. 9G2 11. 2.56 11. 55 
I I I I 

. 7 I 11. i)i) Ill. 848 12.146 12.444 12. 742 13.04 ,13. 3.5 '13. 661 13. 971 14.282 I 14.592 

.R [11.094 ,11.015 II0.2:l6 IO.f•" 15.879116.20 116.51 16.88 ,17.20 

1

17.56 117.90 

1: ~ I ~~: :~3 ~·~·. ~~ ... 1 ~~·. ~i~ ••• ~~·. ~~ ••• ~~·. ~~ .•.• ~~·.~~ •• ~~·. ~~ ••• ~~·. ~~ •• f~·.~~~ .. ~~·.~~~.·I·~~·.~~~ .. 
i I ~--~-·----'--' ---'-----'-----'~---'-----'----' 

ORISKANY CREEK NEAR ORISKANY, N. Y. 

This station was established J nne 5, 1901, by R. E. Horton. It is 
located at the \Vood-road bridge, 1 mile above Oriskany, N. Y. The 
gage is a vertical board attached to the upstream side of the right 
bridge abutment. It is read twice each day by Charles H. Smith. 
The station has been maintained only as a low-water station, and dis­
charge measurements are made by wading a short distance below the 
bridge. The section at the bridge is not favorable for accurate meas­
urement. The ehannel is winding both above and below the station. 
The right hank is high and wooded and will not overflow. The left 
bank is low, partly wooded, and liable to overflow. The bed of the 
stream is composed of sandy gravel and is shifting. There is but one 
channel at aU stages. The bench mark is a point on the outside corner 
of the upstream side of the bridge seat on the right abutment. Its 
elevation is 13.13() feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of H. E. !lorton, district hydrographer. 

Disl'!tm·ge 'llll'mWtt'l!lent.~ 4 Oriskany C!'eek at Tl'oorl-road Bridge, ne(/1' Oriskany, N. J~, 

in 1903. 

Date•. Hydrographer. Gage . 
height. DiRcharge. 

Feet. Second-feet. 

January 27 ----------------- C. C. CoYert___________________ 4.3 a121 
l\-1ay 7 ______________ -. ____________ J.o _______________________ _ 

May H _____________________ E. C. Murphy ________________ _ 

May 21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ \V. N unn _____________________ _ 
Do _______ . ___ . ____ . _ _ _ _ _ ____ do . ______________________ _ 

July 9 ______________________ H. H. Halsey _________________ _ 

---~ ~------------ ----------

a Mea~urement lliHfle nn<lt•r ke; Preek fnll of nee<lle icc. 

1. 75 

1. 725 

1.55 
1. 55 

1. 60 

163 
158 
127 
118 

106 
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HUDSON RIVER AT J\IECHANICVILLB, N. Y. 

A record of the flow of the Ilndson River at 1\Iechanie.ville has been 
kept by the Duncan Company since December, 1888. The records 
have been furnished by R. P. Bloss, the engineer of the company. The 
record includes two daily readings of the depth on the crest of the 
dam and a continuous record of the run of tlu~ water wheel:-; in the 
adjoining paper mill. A record is also kept of the length and height 
of the flashboards, with the dates of their setting and removal. The 
flow over the dam has been computed by the formula Q=3.012 L Il 1

·
5
\ 

which is the Francis formula for the Metrimac dam. The length of 
the crest of the dam is 79± feet. The same formula has been used at 
all times, whether the flash boards were in place or not. The discharge 
at this point does not represent the total yield of the drainage basin 
for the reason that the Champlain Canal draws its supply from the 
Hudson River above Mechanicville. 

The observations at this station during 1903 h_ave heen made under 
the direction of R. E. Horton, district hydrographer. 

Mean daily discharge, in second-feet, of Hudson Rh•er at Mechanicville, 1V. Y., for 1903.a 

Day. Jan. Feb. Mar. ~~ ~\I~~J June.[ July. Aug. Sept. Oct. Nov. Dec. 

1........... 7, 122 11, 857 28, 898 23, 345 5, 158 2, 271 I 8, 484 4, 395 9, 003 2, 568 5,f•t>l) 5, 555 

2.--- .. -.--- 7, 231 11,494 20,778 21,332 4, 93.5 2,197 8, 375 8,121 2, 668 7,166 5, 028 
3........... 7, 912 10,771 16, 776 20,120 3, G54 2, 247 8, 373 5, 032 7, 824 2, 468 6, 077 4, 811 

4.---- ... -- -19,375 12,949 16,156 22,097 4, 915 2, 159 6, 582 4, 525 6, 982 705 5, 560 4, 635 

5 ........... 

1

10, 723 16,0.54 15, 2'21 24, 028 4, 55G 2, 283 5, 272 4, 406 5, 862 2, 931 5, 641 4, .~34 

6 ........... 1 9,478 12,405 14,980 24,435 4,191 2,156 6,038 li,508 4,017 3,116 6,270 4,977 

7-----.-.-- -~· 8, 828 11,074 13, 816 i 22,5.57 4, 191 i 1, 472 5, 317 6, 590 4, 239 4, 112 6,143 5, 376 

8.-- ..... ---' 8, 215 9, G03 11), 250 ! 20,860 3, 686 I 3,191 4, 921 7, 074 4, 889 4, 246 5, 467 4, G93 

9 ........... 17,0'28 9,428 29,GG4 20,G88 4,330 I 2,864 4,424 6,195 3,948 10,757 6,344 4,278 

10 .......... -~' 6, 504 8, 516 27, 975 19,3.57 2, 835 2, 893 4, 148 G, 262 3, 958 21,251 .5, 648 4, 118 

11 .. --- ... --- 6, 047 8, 453 33,400 18,307 4, 074 ! 3, 821 3, 603 5, 511 3, 943 27,340 .), 442 3, 941 

12 .. ---- .. --- 6, 302 14,915 44,758 17,902 4, 7.')4 ! 6, 398 2, 539 .5, 588 3, 631 ! 23,001 .5, 808 4,141 

13........... .5, 382 13,268 45,351 1G, 555 (b) !n, 013 4, 051i 7, 798 2, 013 ! 16,004 5, 418 4, G55 

14 ........... 5, 643 11,861 41, ltiO 14,980 (h) 9, 66G 3, 836 7, 904 3, 903 14,645 5, 0{i2 G, 015 

15.- ....... -. 5, 553 9, 873 36,051 12,510 3, 237 13,061 3, 642 7, 232 3, 508 12,242 4, 299 il, 050 

16........... 5, 416 10,273 32,64:2 11, 9titi 3, 20G 11,458 3, 585 5, 259 3, 040 10,701 5, 819 -1, 312 

17 ........... 5,5G4 7,669 28,230 11,731 1,999 8,896 3,776 5,728 3,481 9,4313 5,938 -1,190 

lS .. ----.---- 5, 889 7, 64G 25,701 11, 39G 3, G49 9, 233 3, 525 I 4, ti71 3, 434 10,793 8, 562 4,144 

19 ........... i 4, 997 7, 87.'-3 24,369 10,235 3, 210 i 7, 813 2, 302 1 4, 053 3, 924 14, 6G7 8, 032 3, 800 

20 .. --- ... --.' 4, 848 7, 291 25,205 ' 10, 943 I 3, li98 ' 6, 9tiS 3, 8.')8 I 4, 308 2, 9G7 . 15,005 7, 495 2, 309 

21........... 5, 403 7, o.t.5 28,614 ' 8, 70G 4. 598 7, 976 3, 5fJ3 i 5, 1G4 3, 951 114,182 ti, 382 12,809 

22 .. - .. ------ 7, 831 7, 602 40,441 i 7, 905 I 3, 58t) 19, 303 3, 498 I 3, 534 3, 623 I 12, 551 ;), 107 9, 034 

23 .... ---.-.. 7, 137 7, 641 42,915 I 7, -1.)8 112,993 17,755 '13, 942 I' 3, 934 3, 069 11,546 G, 093 7, 29G 
24 ........... 

1 

6,123 6, 864 54,494 ! 6, 915 2, 441 16,090 7, 276 , 5, 268 2, 774 10,887 5, 938 7, 037 

25.-.-.--- .... 5, 660 6, 521 56,283 : 6, 845 3, 53! 17, 373 tl, 594 i 4, 290 3, 037 8, 859 5, 830 ti, 700 

~~:::::::::::1 ~:~~~ ~:~~~ :~:~:~ i ~:~~~ ~:~~ ~~~:~~~ ::~~:I::~~~ ~::~~ ::::~ ~:~~ ~::~ 
28 ... -----.-- 5, 500 15,618 32,928 ; 4, 848 1, 741 

1

12,057 4, 960 7, 064 3,112 7, 943 4, 029 5, 004 

29 .. ---.-.--- 6, 298 28, 1021 5, 614 1, 955 10,286 4, 43616,565 3, 310 7, 319 3, 801 4, 706 

30 ........... 12,155 22,870 -J, 828 1, 882 9, 606 4, 0161 G, 803 2, 819 6, 869 5, 468 4, 522 

31. .......... 12,906 ....... 23,830 : ........ 1,067 ....... 4,226 8,R98I------- 6,1376 ....... 4,758 

Mean ._7~ ~~30,938[N,013 3,509 S,m~~~5,905~4:J:1s10,ill 5, 769 5,297 

aFiashboards at times irregular. Reeortlapproximate. bNo record. 
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[l>minage area, 4,500 square milt•s.] 

Mouth. 

'I Discharge in second-feet. j Run-off 
--~~;---~------;-~--1----- . 

j Second-feet ] Depth in 
pe~~rt~~re . inehes. Maximum. l\Iiuimnm. Mean. 

----1----- ---- ----- : __ _ 

i I January ______________________ 12,906 4,8-!8 7,0:3-! 1. 56 1. 80 
I February _____________________ 16,054 6,017 9,885 2. 19 2.28 

March ________________________ 56,283 13,816 30,938 6.87 7. 92 
April ___________________ . ___ .. 24,435 -!,828 14,013 3.11 3.47 

May -- ..... -... - .. --- . - . --- -- 5, 158 1,067 3,509 i . 7S . 90 
June ______ . ______ . __ ._. ____ ._ 19,303 1,472 8,472 1. 88 2. 10 

July ------------------------- 8,484 2,302 4,863 1. 08 1. 25 
August _ . __ . ___________ . ______ 8, 898. 3,534 5,905 1. 31 

I 
1. 1)1 

September .. __ .. ____ . ________ . 9,003 2,013 4,118 . 91 1. 02 

October ----- --- -- .. ------- ... -- .. 27,340 705 10,117 2.25 2.59 
November ___ ..... _ .. _ ........ 8,562 3,801 5, 769 1.28 1. 43 

December -------------------- 12,809 2,309 5,297 1. 18 1. 36 

The year ... _ ... __ .... __ , 56,283 
I 

705 9,160 2.03 
I 

27.63 
I 

I 

HOOSIC RIVER AT BUSKIRK, N. Y. 

Hoosic River has its headwaters in Vermont and Massachusetts on 
the west slope of Hoosic ~fountain~. Two head branches, one :flow­
ing southerly, the other northerly, along the west slope of this range, 
join at North Adams, Mass. The stream then flows in a northwesterly 
direction, entering Hudson River 3 miles north of 1Vleehaniesville. 
The drainage basin above Buskirk has its greatest extent in a northerly 
and southerly direction; the main branches and the Little Hoosic and 
Walloomsae tributaries draining the valleys between parallel mountain 
ranges. Thi~ portion of the drainage basin is rugged and precipitous, 
the distribution of tributaries affording rapid concentration of the 
run-off from the steep rock slopes. The ridge~·lare sparsely wooded. 
The genern.l elevation of the valley at the junction of the headwaters 
is 1,000 feet. 

At Buskirk, 27 miles downstream. following the general trend of 
the valley, the elevation is 360 feet above sea level. From Buskirk 
to the mouth of the stream the drainage basin proper of Hoosic River 
is relatively narrow. The only important tributary in this section is 
the Tomhannock, which enters Hoosie River near its mouth below all 
important falls. A storage reservoir is in process of erection on Tom­
bannock Creek for the water supply for the city of Troy. 

At Johnsmwille the stream is at an elevation of 300 feet at the foot 



220 STREAM MEASURE)IENTS IN 1903, PART I. [NO. 97. 

of the falb. It enters Hudson Hin·r 1~ miles farther downstream, 
at an elevation of t-10 feet abu,,e sea le\'el. The stretch intervening 
between Johnsonville and the mouth of the stream contains several 
precipitous falls over rock, and, receiving the largest part of the trib­
utary drainage, offers a favorable opportunity for power develop­
ment, which has been largely utilized. Numerous clams a:Eording 
power for textile, agricultural-implement, and other industries are 
scattered throughout the length of the stream from North Adams to 
Schaghticoke. At the foot of the lowest of the four dams at Schaghti­
coke the stream has an elevation of 200 feet. The oocceeding 2 miles 
include a descent of about 80 feet, largely within an abrupt bend 1 
mile in length, in wl1ich the stream returns to within one-fourth mile 
of the starting point. This fall is undeveloped. There are no 
important lakes and but one storage reservoir in the drainage basin. 
This is at Farnam near the head of the south branch. 

The gaging station was established September 24, 1903, by E. P. 
Roundey. It is located at the covered wooden highway bridge at Bus­
kirk, N. Y. A standard chain gage is attached to the guard rail near 
the n1iddle of the bridge on the upstream side. The length of the 
chain from the end of the weight to the marker is 28.17 feet. The 
gage is read twice each day by Bert C. Henry. Discharge measure­
ments are made from the single-span covered highway bridge to which 
the gage is attached. The initial point for soundings is the left end of 
the bridge. The channel is straight for 300 feet above and. 800 feet 
below the station. The current becomes rather :;;luggish at extreme 
low water. Both hanks are high, and will overflow only at extreme 
high water. The bed of the stream is composed of gravel, and there 
is but one channel at all stages. The bench mark is a square painted 
on the top of the upstream wing wall of the left abutment. The top 
of the gage pulley has an elevation of 8.30 feet above the bench mark. 

The observations at this station during 1903 have been made under 
the directi~m of R. E. Horton, district hydrographer. 

Di.~~clwrge measwrement.~ if IIoosic River· at Buski-rk, N. r., -in L903. 

Date. Hydrographer. 

September 24 __ .... _ ... __ . . . E. P. Roundey •. _ . _ ............ 1 

October 10 .............. _ .... _ ... do ... _ ........... _ ..... _ .. 

Octob-er 12 ......... _ -.- ... - .
1

.--- .do ---------- ·----------- · · 

Gage 
height. Discharge. 

Feet. 8eronrl-jeet. 

1.80 316 

4.69 2-,R93 

3.32 1,322 
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Mmn dail!f gage hei!lhf, infect, 4 lioosif· Rilw at B11.~k1~rk, N. r., for 190:-J. 

Day. Ol't. ! ~oY. Dec. [ Day. ~cpt. : Oct. I New. ~~ 
------------- ----~ 

1.-0-0- 0 0-0 0-

2.---------0-0--

3. ·------ ----0 
4 ... --- -·-- --· --

7 0 0 0 ... 0 0-.0. 0 

8 ..... ----·- ·---- .... 0 ••• 

9. ·---- ---------- .... 0 ••• 

10 .. --- ___ - .... ___ I ____ •••• 

11 ...... - ... - ..... 
1 

•• ___ ••• 

I 
12.-----0 0 0 0----- .!. ----0--
13 ... ___ .... ______ I_. __ ._ .. 

14. ··-------- ----- ....... . 

15 •... ·----- ----· . 1 

•••••••• 

16 •....... - ·······!····· ... 
I 

1. 7S 

1. 80 

1. so 
1. (ii) 

1. 88 

2.2fl 

2.02 

1. 98 

(i. :35 

4. 9f> 

3.62 

3. 40 

3.05 

2.82 

2.65 

2.l).5 

1. ~16 

2.16 
I 2.11 
I 

1. 8l\ i 

I 
2. 29 

2. 7:3 

2. 36 

2. 21 

2. 23 

2.19 I 

2.16 

2.16 

2.13 

1. 99 I 
1. 93 I 
2.16 

I 

i 
:..!. 19 17.---------0- -·- ~ . - - - - - -

2. 03 I 1S ......... ____ .- --------
2.13 19 ............... --------
2.19 20 ... 00 ···- ...... --·-----
2.11 21 ... 0 0 0 0.-0 ···-- -------- I 

2. 01 
i 

22 .. 0 0--------0 .. , .. 0 0 .... 

2.11 ~::::::::::::::::1::::::::1 1. 93 

1.96 25 .... 0. 0 ·-- ----· 1. 70 

1. 99 2fi ...... - 0 ··--- 0 0 1.72 

2.11 
I 

27 .. -----.-0-. 0 .. 1. {i.5 

l. Sf) 28.-------- ----·· 1. 98 

2.19 ''( I -_J ..... _ ...... __ .

1 

1. 9::> 

3.03 30. 0 0 .. 0 0 0 0----.0 1. 80 

3.23 31 ...... 0 ... 0 0-.0 ... 0 0 ... 

4.01 I 
I 

HUDSON RIVER AT FORT EDWARD, N.Y. 

:..!.li.'i ~- 7t) 3.i-i3 

3.47 :3.8:3 3.63 

:3.42 :~. 03 3.1i3 

3.0Fi 2.53 3.59 

~-~!) 2.43 I 5.96 
I :!. 7:.2 2. 49 3.69 

2.68 2. 53 
I 

3.16 

2.61 2.53 2. 91 

2 .. 53 2.41 2. 73 

2 .. 59 2.09 '2.66 

2.39 2. 31 2.21 

2.33 2.19 3.86 

2.29 2.06 3.73 

2.26 2.39 4.09 

2.19 ·······-1 ·1.11 

I 

Thi~ station, whieh is located at the dam of the International Paper 
Company, was established in 1895, in connection with upper Hudson 
storage surveys. The dam is of framed timber on slate-rock founda­
tion, and has but little leakage. The crest is straight, very nearly 
level, and 587.6 feet in length. Flashboards are usually maintained 
on the dam fron1 15 inches to 18 inches in height. A record is kept 
of the height of flashboards, and of the times of their setting and 
removal. 

During 1901 the station was equipped with new metallic gages. 
The crest gage is attached vertically to the timber bulkhead above the 
left-hand end of the clam. The gages are divided to feet and inches, 
and readings are taken each _morning by Frank Chapman. 

There are 62 water wheels in the adjoining mill. These are nearly 
all of modern types that have been tested at the Holyoke flume. A 
record is kept of the daily run of each in hours, as well as of the work­
ing head, which is usually 19 feet. The discharge through the tur­
bines is taken from diagrams expressing the flow as a function of the 
working head and number of wheel-hours run. 

In the winter of 1896-97 a flood spillway was cut around the south 
end of the dam, over which the water hegins to flo\v whenever it 
reaches the level of the crest of the flashboarcls. The profile of the 
spillway is very irregular and causes some uncertainty in the calcu­
lated flows during times of high water. 

With the flash boards on, the flow has been eompntecl from Francis's 
well-known formula for the sharp-edged weir. During the dry season 
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but little water pas~e~ over the dam, the entire flow being employed 
to drive the turbines. 

During the navigation ~cason water i:-; diverted from Hudson River 
at Glens Fall:-; feeder clam, 7 miles above Fort Edward, for the gupply 
of Champlain Canal. 

The drainage area tributary to the Hudson above Fort Edward is 
0.56 of that of the same stream abo,~e the lYiechanicsville gaging station. 
The principal intervening tributurie:-: are the Hoosic River and Batten 
Kill, which have drainage areas of 716and428 square miles, respectively. 

The record has been maintained at the station during 1903, hut the 
computation of the discharge has been withheld temporarily. 

The observations at thi~ station during 1903 have been made under 
the direction of R. E. Horton, district hydrog1·apher. 

SCHROON RIVER AT WARRENSBURG, N. Y. 

This station i:-; located at the dam and mill of the Schroon River Pulp 
Company, near the mouth of the river. The record was begun in 
November, 1895. 

The record has been maintained at the dam during 1903 in eoopera­
tion with the offici~ls of the Schroon River Pulp Company, but the 
computation of the discharge has been withheld awaiting additional 
data to confirm the results. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

INDIAN RIVER AT INDIAN LAKE DAM, N. Y. 

The observations at this station consist of a record of the stage of 
water in Indian Lake storage reservoir, located in the upper Hudson 
River drainage basin. The reported stage of water in the reservoir 
is shown in the accompanying table. The reservoir gates were not 
opened until November 2.5, 1903, the discharge previously having taken 
place through the spillway and log ways only. The reservoir was built 
to store water for use by the mills on Hudson River during the low­
water season. The dam is of masonry and forms a lake which has a 
surface area of 7.87 square miles, or 5.54 per cent of the drainage area 
of 142 square miles. 

The observations at thiR station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 



HOYT.] HUDSON RIVER DRAINAGE BASIN. 223 

8ilt[!C uf ·tNtier in Indian Lake reserroil·, llwnilton Coulll!f, "v. )'.a fill' 1.908. 

Day. Jail. Feb. J\lar. 
Ape. I Mn,-. iJ"'"'· July. ! 

Aug-. Sc·pt. Oet. ~0\'. Dec. ! 
: 

~~------

35. 42 ' 34. 33132. j,') 1. ............. 2fi.OO 2l.li 20.25 32.75 30.4ti 31.29 27.92 2R.50 24.58 

2. ·- --· ·-- 0---- 24.83 21. 2!) 20.67 3.5. -12 3-t 33 I 32. 5x 32 .. )8 30.33 31.37 27.75 28.36 24.25 

3 ....... 000 0 2-1. 7.') 21.21 21.00 35. 42 34. 38 ' 32. 33 32.58 30.17 31.42 
i 

27.62 28. 2;) 23.8R 

4 ............ 24.67 21.17 21. 2.5 35.92 34.42 32.08 32.62 30.08 31.42 27.50 28.17 23.50 
i) ___ ooooooo 24 . .'ix 21.13 21.33 3.5. 92 3-1.50 31. S:3 32.67 30.33 31.42 27.42 28.00 23.16 

600000oOOOOOOo 24. i'>O 21. ox 21. 3:) 3.'). 75 3-1.62 31.50 32.67 30.50 31.42 27.42 27.86 22.75 

7.-----.------. 24.33 20.92 21.33 35.ti7 34.75 31. 1 i 32.71 

I 

30.58 31.33 27. 3.'1 27.75 22.38 

8 .... 00000 24.17 20.83 21.33 35 . .54 :34. iii 30.83 32.75 30. i.'S 31.21 27.33 27.67 22.00 

9. ·--· 00 0-0000 0 
I 

24.0-1 20. 7-'i 21.67 35.42 34. j.'j 30.46 I 32.75 30.86 31.08 28.08 27 .. 58 21.70 I 
10. ··--- 0 0-0 ·- 00 23.92 20.67 22.00 35.46 34.75 :30.17 

I 

32.75 
I 

31.00 30.92 29.08 27.50 21.42 

11. 0----- 0------ 23.75 20.67 22.50 35.42 34. ii) I 29. 1'3 32.67 I 31.21 30.75 29.83 27.42 21.12 

12.-- ·------- 0-- 23.58 20.71 23.17 I 35.42 34. 7.5 30.00 33.50 31.42 30.58 30.08 27.33 20.83 

13000ooooooo••oo 23.42 20.75 23.83 3.). 42 3L 71 30.00 32.21) 31.58 30.42 30.17 27. 2.) 20.54 

14.0 0 0----0-0--- 23.33 20.75 24.42 3.5. 33 34. 71 30.12 32.00 31.75 30.25 30.25 27.17 20.25 

1.5. 0 0----0-0-0 0 0 23.21 20. if\ 24.83 35.25 34.67 30.21 31. 7.5 31.83 30.12 30.33 27.08 19.92 
: 

16.-----0 0---0-0 23.08 20.75 25.42 
I 

3.5.17 34. t>7 30.29 31.50 31.92 30.00 30.33 27.00 19.58 

17.oooo .. ooooooo 22.96 20. 7;) 25.83 35.68 34.67 30.38 31.29 31.96 29.:'1:'1 30.25 27.00 19.25 
I 

18.---0 0 0-0-0--- 22.83 20.71 26.17 
i 

35.00 34.29 30.42 31.08 31.96 29.7-5 HO. 33 27.00 18.92 

19.00 .. - 0-00-0 00 22.67 20.67 26.83 
! 

34.92 34. 2.5 30.4ti 30.88 32.00 29.71 BO. 50 27.00 18.58 

20 ..... ' 00000--- 22.50 20.58 27.67 34.83 33.83 80.!10 30.75 32.04 29.58 :{0.42 26.96 18.42 

21. -· 0 0-----0 0 0 0 22.33 20.50 29.08 I 34.75 33.79 
': 

30.83 30.58 32.08 29.46 30.83 26.92 18.16 

22.--0--------0- 22.21 20. 3:~ 30.42 3-1.67 33.42 31.42 I 30.42 31.92 29.33 30.17 26.83 17.92 
: 

I 

23 ..•. 0 0 0------- 22.08 20.17 31.67 34 .. ')8 33.42 31.83 30.33 31.67 29.21 2\J. 96 26.79 17.66 

2-1.0 0----------- 22.00 20.00 33.42 36.50 33.33 32.33 30.25 
I 

31.42 29.08 29.75 26.75 li.42 

25 .. ------.----. 21.83 19.83 34.83 34.42 33.29 32.50 30.29 31.17 28.92 29.62 26.71 17.16 

2fi. ·-·- ----0 ·--- 21.67 19.67 3-5.17 34.38 33.211 32.X3 30.33 31.08 28.75 29.42 26.67 17.08 

27 0 0----------0 0 21.54 19.58 35.33 34.33 33.25 32.96 
I 

30.42 31. OS 28.58 

I 

29.25 26.33 

I 

16.92 

28. ··---· ... ·--- 21.42 19.83 3.5. 33 34.33 33.25 33.08 30.46 31.12 28.42 29.08 2.5.1-13 16.75 

29 .... --- .... --- 21. 2!l 3-5.25 R4.33 33.2;) 38.17 30.-50 31.12 28.25 28.92 25.42 lt). 58 

30.------00 --··- 21.17 35.17 34.33 33.08 I 33.00 80.54 31.17 28.08 28.75 

1- ~-~~ ~~-; 
16.42 

31.------0 0 0 0 0 0- 21.17 OOOOOoOi 35.2.5 32. 9::! i····-·· 30.54 31.21 ······- 28.62 16.25 
I I 

"Height of water, in feet, aboye bottom of l"luice gates. 

PASSAIC RIV:FJR DRAINAGE BASIN. 

Pa~~aie River ha~ its rise in Somer~et and J\llorris counties, N .• J. 
Above it~ eonfluence with Pompton Ri\rer, its main tributary, it 
meanders through a flat country of Triassic red sandstones, to which 
in large measure must be attributed the turbidity of its waters. In 
contrast with the sluggi~h, muddy character of the Passaic, the 
Pompton is a rapid stream and its waters are clear. It drains parts 
of Sussex, Passaic. and ::\forrii-l counties~ and traverses for a large part 
of its course a country of hard, crystalline rocks and heavy forests, 
the general level of which is several hundred feet above that of the 
Passaic. At their confluence the Pompton enters with a current 
whieh carries it well toward the right bank of the Passaic, and at 
times of flood causes much backwater in the latter. 

The flow of Passaic River is of special interest from the :fact that 
several large cities in its drainage basin take their public water sup-
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ply from it, and heeause of the yaluahle water-power privileges along 
its course, particularly at the city of Paterson. Several eities, includ­
ing Paterson and Pas~aic, throw tlwir 1'-\ewage into this stream, and in 
the lower part of its course it becomes so polluted as to he offensive 
to property holders along its banks and to seriously interfm·('. with 
the comfort and health of the inhabitants of several towns. 

The highest recorded flood whieh has occurred on thiH drainage 
basin was that of Odober, 1H03. The estimated discharge at Dundee 
dam was 35,800 second-feet. This flood is fully described in \Vater 
Supply Paper No. !J2. The flood began at 6.30 p. m. Oetoher 8, 1903, 
and lasted until midnightOetober 18, 1H03, the maximum height being 
reached at 9 p. m. October 10, 1903. There was a total rainfall of 
11.7 4 inches in 36 hours. 

Following is a list of the stations maintained during 1903 in the 
Passaic River drainage basin: 

Pompton River at Two Bridges, N.J. 
Pompton River at Pompton Plains, N. J. 
Ramapo River near Mahwah, ~ . .T. 
·wanaque River at ·\Vanaque, N.J. 
Passaic River at Two Bridges, N. J. 
Rockaway River near Boonton, ::'f. J. 
·whippany River at Monroe, N . .J. 
Passaic River near Chatham, X .. T. 
Passaic River at Millington, X. .J. 

POJ\IPTON RIVER AT TWO BRIDUES (MOUNTAINVH:w), NI<JW JERSEY. 

A station was established May 2, 1901, by George B. Hollister, on 
Pompton River just above its junction with Passaic River, a point 2 
miles south of the railway station at Mountainview, N. ~T., and 2t 
miles west of Littlefalb, N. .T. Measurements are made from a 
wagon bridge. The gage i:-; a Yertieal pine hoard, graduated to feet 
and tenths, spiked to the middle ma~onry pier on the down~tream side. 
The bench mark is the top of the eapstone of the same pier, and its 
elevation is 10.7 feet aboye the datum of the gage. The channel, 
which is gravelly, is straight for some distance above and below the 
bridge, and has a width of 165 feet between bridge abutments, broken 
by one pier. Both banks are about 8 feet high, and are subject to 
overflow only at extreme flood stages. The gage heights at this sta­
tion are affected by back water from Passaic River. Thi;-; station was 
discontinued October 3, 1903. 

The observations at this station during 1!103 have been made under 
the direction of E. G. Paul, district hydrographer. 
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Discharge measurements of Pompton River at T1m Bridges, Kew .le1'sey, in 1903. 

I 
---1-~---

Date. Hydrographer. Gage Discharge. height. 
~--~-----

Reptember 6 ___ . __ ~ __ ._. ___ -I E. P. Roundey .. ____ . _________ .'I 
July 1 .. --------------------~ E. C. Murphy-----------------
J nly 7 _ . __ .. _______ . _______ . E. P. Roundey- . -------------- -

1 

Feet. Second-feet. 

2. 74 
I 

4,26 

6.00 8,867 
3. 10 715 

Maw daily gape height, in feet, rd Pompto11 Ril·e1· at Tll'o Bridges, New .Jersey, jo1' 1903. 

Day. I ' I • ' I 
. Jan. '~I_"""'· __""':__! _ _"'::'· I Jnne. July. Aug. Sept. ~ 

5. 2.5 3. 80 ' 6. 95 4. 20 • 1. 80 i 0. 90 6. 15 2. 00 3. 75 1. 85 1. ............. . 
•) -~.-- .. -.. ------
3. ····· ........... . 
4 ................. . 

5 ................. . 

::· :: ::: :.::::: I 

9 ................. . 

10 ................ . 

11 ............ . 

1~~ ............. . 

13 ............ . 

14 .............. . 

15 ............ . 

HI. ............. . 

17 ............ . 

18 ................ . 

19 ................ . 

20 ............ . 

21. .......... . 
22 ................. . 

23 .....•............ 
24 ................ . 

I 

25 ................. . 

26 ................. . 

27.--.-.--- .. ------. 

~ ::·:·:-:::1 
31. .. . ........... . 

4. 80 3. 65 7. 60 3. 8.5 I 1. 65 . 90 6.10 1. 95 3. 70 1. 80 

3. 80 3. 45 6. 80 ~- 70 1..55 I • 80 5. 1.5 2. 00 I 3. 50 1. 6.5 

4. 8.5 I 3. ~0 .5. 80 3. 55 1..50 . 80 4. 3.5 2. 35 I 3. 15 

4.fi5 3.60 4.95 3.3.5 1,.')0 .80 3.80 3.75 3.05 

4. 2.'i 3. 60 4. 45 3. 1.5 1..')0 . 70 3. 3.) 4. 60 2. 85 

3. 90 3. 3.5 4. 00 3. 05 1. 50 . 75 2. 9.5 5. 60 2 . .5.5 

3. 75 3. 3.5 4. 35 3. 40 1. 45 1. 00 2. 6.5 5. 40 2. 40 

8. 55 3. 75 4. 75 4. 30 1. 35 1. 10 2. 30 4. 75 2. 25 

3. 45 3. 95 5. 00 4. 60 1. 25 1. 20 2. 15 4. 55 2. 20 

3. 50 3. 85 5. 10 4. 50 1. 20 1. ~I) 2. 00 4. 30 2.10 

4. 40 4. 60 4. 9.5 4. 40 1. 20 1. [JO 1. 85 4. 05 2. 00 

4. 65 4. 60 4. 65 4. 15 1. 15 1. 9.5 1. 75 3. 85 1. 85 

4. tiO 4. 40 4. 25 4. 30 
1 

1. 10 2. 65 l. 65 3. 55 1. 80 

4. 20 4. 15 4. 25 6.10 I 1.10 3. 6.5 1. 4.') 3. 25 1. 75 
3. 8.5 4. 00 3. 75 7. 9.5 1. 00 4. 30 1. 40 3. 05 2.15 

3. 60 3. 85 3. 20 8. 20 I 1. 00 4. 45 1. 30 2. 85 3. 75 I ....... . 
3. 3.5 3. 65 3. oo 1. 20 1. oo 4.1o 1. 3o 2. 65 4. oo 

1 

....... . 

2. 75 3. 55 2. so 5. 6.5 1. 00 4. 25 1. 95 2. 55 3. 85 ' ....... . 

2. 65 3. 20 2. 60 4. 85 . 90 4. 51) 2. 10 • 2. 65 3. 65 1 .. - .... . 

2. 50 2. 8.) 2. 4.) 4. 3@ . 90 4. 9f> 2. 10 I 2. 55 3. 45 I 
2. 55 2. 55 2. 85 3. 80 , 95 I 5.10 2. 35 2. 20 3. 25 

2. 90 2. 50 .). 00 3. 40 1. 00 ! 5. 40 2. 80 2.10 3. 05 
3. 2.) 

3. 70 

3. 70 

3. 20 

3.10 

3.40 

4.00 

:1.90 
i 

2.60 

2. 70 
2. 8.') 

3. (1.') 

4. 00 

6.25 

7.15 
6.41) 

5.30 

·L60 

4.~0 

3. 9.5 

4 • .'iO 

3.10 

2.80 

2. 55 

2.35 

2.0() 

2.00 

1. 00 

1. 00 

1. 00 

5. 7.5 

6.00 

.5.70 

1. 00 4. 80 

1. oo I 4. w 
1. 00 ' 4.1-5 

L:: I'~ 

2. 90 

2.80 

2. 70 

2.60 

2.30 

2.20 

2.10 

2.00 

2.10 

2. 00 

1. 90 

1. 80 

1. 8!'> 

2.80 

3.6.5 

3.80 

2.85 

2.80 

2. 65 

2. 45 

2. 3.5 

2.15 

2.0!1 

lRR 97-04--15 



226 STREAM MEASUREMENTS IN 1903, PART I. [ :-;u. ~li. 

POMPTON RIVER AT POJ\'IPTON PLAINS, N. J. 

This station measures the com bin eel flow of Pequannock, Wanaque, 
Ramapo, and Pompton rivers. It was established March 7, 1903, by 
the Cnited States \V eather Hurrau, by which it is maintained. It is 
located at a 25±-foot timber dam situated about half a mile east of 
Pompton Plains railroad station. The dam eonstitutes a portion of 
the head works of the :Morris canal feeder at Pompton Plains. A cast­
iron gage is holtecl vertically to the framework of the lock gates at 
the entraner. to the canal. The gage reader for the \V eather Bureau 
is E. M. Le FevrP, \V ho reads the gage every morning. The main 
portion and crest of the clam is timber 6 inches in \viclth. The clown­
stream face is verticaL and 2. 7 feet below the crest is an apron. The 
upstream side of the dam is paved. Starting at a point 6 inches below 
the crest of the clam, the paving is placed downward and upstream at 
a slope of 6 inches in 3 feet. 

The rating tahlf' for this dam \vas construeted as follows: The Francis 
formula wa:-; used, modified by comparison with results of experiments 
made at Cornell U ni \'ersity. The coefficients used were those derived 
from United States Geologi(·al Survey experiments, Cornell series 40, 
for a 6-inch broad-cre:-;ted weir. This gives a varying coefficient for 
low heads up to a depth of O.S foot, at which height the nappe breaks 
clear from the 11orizontal fa(·c and the weir becomes praetically sharp 
crested, giving the Franeis formula, Q=3.33 lh ~. The crest of the 
dam is slightly irregular, and in order to apply the weir formula to 
it an accurate profile was taken and the dam \Vas divided into anum­
ber of approximately leyel sections. These sections comprised all 
elevations between certain limiting values, whether in juxtaposition or 
not. Each sedion was computed separately for all gage heights. By 
combining these the flow on the entire dam, which is 254.5 feet long, 
was obtained for each gage reading. The rating table shows the com­
bined discharge of all sections for the same gage heights. To the 
flow over the dam must he added the flow through the 1\Iorris Canal 
feeder, records of whieh are maintah1ed. All the water in times of 
flood passes O\'er the dam, except in very extreme cases, as the flood 
of October~ 1H03. Bench mark No.1 is a ;.;quare chiseled on the co1iing 
of the lrft upstream parapet wall of the head-gates to the feeder canal. 
Its elenttion is 11. HH feet above gage datum. Bench mark No. 2 is a 
square ehiselrd on thP outside edge of the upstream parapet wall at 
the entrance to the fpedPr. Its elevation is 12.10 feet abovf' the zero 
of the east-iron gage. 

On December ±, 1H03, a portion of the gage broke off. 
The following table shows the coefficients used in construeting the 

rating table: 
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Coe,fficientl'! used in constructing rating table. 

Depth. Coefficient. Depth. 

~;------, 

j Coefficient. 

0. 1 - - - - - - - - - - - - - - -

. 2.--------------

. 3.--------------

.-!:_ _____________ , 

:3.00 

2.90 

2.65 
2.80 

0. 5-- ------ ---- --- -~· 
. {:)_---------------

. 7-.--------------' 

. Hand all above. __ ' 

2.95 

3.08 
:). 20 

:-t ;);) 

The following dis<.·harge mea:::;uremeut was made by E. P. Roundey 
in 1H03: 

July 10: Discharge~ 326 second-feet. 

.Mean daily gage height, in feet, of Pompton Ricer ut Pompton Plain~, N.J., for lfiOS. 

::::::::::::: ::::::1! 
10 ....... -----------

11 .. - ..... - .. -----

1:2.-- .... -----. 

13.--- ... --.---
1!. .............. . 

1.5.- ....... -.---- .. -

16 .... - ............ -

17 ..... -- .... -.---- .
1 

UL ................. 1 

~~: :::::::::::: :::::1! 
21. ................ . 

2~- .. --------- .. ----

~~: :::::::::::::::::I 
')C I ..... ) _________________ _ 

26 .... -- ··-- --. ----·· 

'27 ... --- ---···.-- --· 
'2X ••.•... -----. -----· 

29 ..... - ---···. -----

30 ...... -- ......... . 

31.--.--- ..... -.- .. . 

5. 0 

5.3 

5. 2 

5.0 

5.0 

5.0 

4. 9 

4. R 

4. X 

4. k 

4. 7 

4. 6 

4. 6 

4. 6 

."..0 

5. 2 

6. 2 

:--.. 7 

fl. 3 

5. 0 

.'i. 0 

4. 9 

4.8 

!'>.1 

.5. 3 

.5.0 

L9 

4. 9 I 

4 .• '\ 

4.R 
ii.X 

lL 7 
5. 9 i 

.5. 3 

fl. 0 

.'i.O 

-1.9 

4.S 

4. 7 

4. 6 

Ui 

4. c. 
4 .. ') 

4. i) 

4. 4 

4.4 

3. 9 

3. 9 

3. 9 

.J. 9 

4. 7 

5. 2 

4. R 

4. 0 

4.0 

:~. 9 6. 0 4.1 

3. 91-..... .. 4.1 

4. 7 
4. 5 

4. 4 

4.3 

4.3 

4.2 

4. 2 

4.1 

4. 0 

4.0 

4. 0 

4. 2 

4.1 

4. 7 

4. 6 

4. n 
4. 5 

4. 5 

4.1 
4.3 

4.2 
4 •) 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4. 9 

4. 9 

4.8 

4 .. ') 

4. 4 

·!. 1 4.3 

4.o 1 4. 3 
4. 0 4. 2 

4.0 4.'2 

4.1 

4.1 

4.1 

4. 7 

4. 8 

4.8 

4.1 

4. 0 

4.2 

4.1 

4. 0 

I 

4. 0 ! 

4.0 

4.0 

4.0 

4. 0 

LO 
4. 0 

4. 0 

9. 0 

14.3 

9.0 
7 .. ) 
;). 6 

.5 .. 5 
5. 3 

5. 0 

4. 8 

.5. 0 

4.8 

4. 7 

4. 7 

4. 7 

4. c. 
4. 7 

4. 7 

4. 6 

4. 5 

4 .. 5 

4.5 

4.4 

4.3 

4. 3 4. 2 

4. 3,· 4.1 
l. 3 4.1 

4. 3 (a) 

4. 3 (a) 

4.4 (a) 

4.4 (a) 

4. 3 (") 
4. ;{ (a) 

4. 3 (") 

4. 3 (") 

4.3 (a) 

4. 3 (a) 

4.3 (a) 

4. 2 (a) 

4 •) (a) 

4. 4 (a) 

4. 9 (a) 

4. 7 (a) 

4. 6 (a) 

4. 5 6. 2 

4.4 

4.4 
4. 4 

4.4 
(I>) 

(b) 

(1>) 

(I') 
(/1) 

(b) 

5.4 

5.0 
4. 9 

3. 9 4. 7 : 4. 0 

--~--------------~ ___________ __._ __ 

a Gage broken. b Frozen. 
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Rating table for Pompton Hie!'!" ut Pompton Plain8, _N.J., fm·1903. 
-----------

Gage Discharge. 
r~ Gage I 

lliseharge. Gage 
Di<ehu'fle 'i Gage I Di>eha>><e I height. height. I height. · · he1ght. · 

I 

S"'"'-:;;~':' ~~-~ -, &e>mdo[cet 
---

. Feet. Second:fecl . F'ect. ·"'''ullrl-Jirt. Pctt. 

8.65 

I 

1 4.H5 1. 1:-}.5 6.90 4, IDO II (l, 50 I 11,705 I 

;), 70 :3 i1.00 i 1. ::?0.5 7.00 -!, 980 ! 9.60 12,005 

:3. 75 9 5.05 1' :.?7i1 7. 10 5,215 9.70 12,310 

3.80 18 i1. 10 1,:)4.') 7.20 5, -!.55 
I! 

H.80 12,620 

3.86 30 5. 1.5 1,415 7.30 5,695 
I 

H.90 12,940 

:3.90 50 i1.20 l, 490 7.40 5,935 10.00 13,260 

;), 96 70 5. 2.') l, .570 7 .. 50 6,i75 10. 10 1:), 580 

4.00 H4 5.30 1' ();)() 7.60 

I 
6,-!15 10.20 1:-j, 900 

4.05 1•)•) h •)- 1, 7:30 7. 70 6, 66.5 10.30 ! 14,220 ~ ). ');) 

I 
4. 10 154 5.-!0 1, 810. 7.80 6, 92.5 10.40 1-!,540 

-!. 15 190 .'l. -!5 1, 89f) 7.90 7, 18.5 10.50 14,860 

-!.20 2'") 0..- 5 .. so 1, 980 8.00 7,450 10.60 1.5. 185 

-!.25 275 n.55 2, 0t)5 8.10 7, 715 10. 70 1.5,610 

4.30 
I 

325 5.60 2, 1.50 8.20 7,980 10.80 15, s.so 
4. 3.5 378 0.70 2,3:30 8. :30 I 8,250 10.90 16,190 

4.40 435 5.80 2,520 l-1.40 8, .520 11.00 16,530 

4.45 496 5.90 2, 710 8.60 8, 790 11. 10 I 16,870 

4.50 556 6.00 2,900 8.60 9,060 11. 20 
I 

17,220 

4 .. 55 61.5 (), 10 ;), 090 8.70 9,:340 11.30 17,570 
-!. (_)() o7f) 1).:!0 ;), 290 s. 80 9, l);)O 11.-!0 17,920 

-l.tl5 7:))) H. :~o ::,490 ~.90 H,!-120 ll. flO 
I 

18,270 

--1-. 70 ~00 11 . ..J.O :1, H90 !-1.00 10,210 11.60 18,620 

4.711. I 865 f),i)() ;), 890 !-!. 10 10, .1)06 11. 70 
I 

18,980 
I 

·!. 80 930 h.oo I, 090 \l. 20 10, so.s 11.80 I 19, :HO 

--1-.8.5 fl\~i) li. iO 4,:300 \l.:m i 11' !Of) II. \:10 1~, 700 

·L 90 1. Onn 
ii 

H.RO -t •. r;:?o \1.40 i 11,-IOG 12.00 20,060 
I 

/;_,:<Jlinwtnl uwJifhf!l di8clw rgr· 1!( l'omplu11 Hir1T ut l)llllljilOn Plai11::;, N. J., for 190:5. 
-~---_, ____________ 

I 

Diseharge in ~L·cond-fect. 

llatt·. 
Maximum. Minimum. 
~-------

~~arch 7 -:) 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ _ 
April ________ . ____________________________ - _ _ _ _ _ _ 4, 300 435 
May _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 43.5 50 
J nne_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ :2, 900 60 

~~:u~t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _I ~: ~~~~ ~~ 
September __________________ .. ___________________ 

1 

1 , 065 94 

~~~~);~~~)~~ -i~25 ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ _ ~ ~ ~ ~ ~ : : ~ : ~ ~ : : : : : : ~ ~ : ~ :I ___ ~~~ ~~~ _ _ ______ ~~ _ 
December 1-3 and ~ 1-:.?·L __ ~ _____ - ________________ .

1

_ ---- ___ -l.- ________ ! 

--~- ---

1,245 
1, 1G1 

}()i) 

7H!l 
77ti 
378 
372 

2,371 
4:.?0 

1' l:lO 
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RAMAPO RIVER NEAH MAHWAH, N. ,J. 

This station w::ts e~tablished February 10~ 180:3, by the United States 
vV eather Bureau, by which it iH maintained. It is located at a, con­
crete-arch highway bridge about 1 mile west of Nlahwah, N .• J. A 
standard chain gage is bolted to the hand rail on tht> dmvnstream sidt> 
of the bridge. The length of the chain from the end of the weight to 
the marker is 20. H5 feet. The gage n~ader for the \V eather Bureau 
is _M. F. Brooks. Discharge measnrt'ments are made from the upstream 
side of the concrete-arch highway bridge to which the gage is attached. 
The bridge has a single span of 68 feet between abutments. The initial 
point for soundings is the end post of the hand rail on the left bank. 
The channel is straight for 30U feet above and 200 feet below the bridge. 
The current is swift. About 200 feet below the. bridg·e there is a rift, 
with about 1 foot fall. The right bank is low~ and during high water 
the lmdanch_; on this side of the river are flooded. The left bank is 
high, wooded, and not liable to overflow. The heel of the strpam is 
composed of gravel and Rcattered bowlder~. and there i-; but one chan­
nel. Beneh mark No. 1 iR-a 1-1quare chiselc>d on the eoping of tlw 
upstream parapet wall at the left bank .. It:-~ eh•,·ation is 17. 7~ f<•t't 
abon~ gage cbtum. Bench mark No. 2 is a square chi . ..,rlPd on the edge 
of the coping, 0.f> feet WPst of thn gage 1mllc>y. Its Plr·,·ation is 17.4:1 
fec>t ahove gage datum. 

Tht> observations at this Htation during HH1:3 lmv<> ht>Pn made tmclPr 
the direction of E. G. Paul~ district hydrographer. 

Di8charge mea.~urementN rd Ramapo Ril'fl' near J[alnmh, iV. J., iu 1.908. 

Date. Hydrographer. Gage 
height. DiRcharge. 

June 18 ____________________ -I E. P. Roundy ____________ . ____ . 

July~;~~~~~~~~~~~~~~~~~~~~ J ~ ~ ~ ~ :~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ 

Fed. Scrondjcel. 

3.98 360 

3.18 127 
3. 18 1:)-1 

I September -l- __ .. _ • __ . _ •. ___ . · ... __ do . _____ .. _______ . _ . _ . ___ _ :-L ;)9 um 
October HL _________________ \Villiam Kunn ________________ _ -l- ~.) • I~ 491 

Kovember20 --------------- F. H. Tillingha:-t_ ____________ _ -l-. 10 264 
Decen1ber 17 ____ "_ _ _ _ _ _ _ _ _ _ _ ____ do ______________________ _ -1.10 1 

a212 

a River frozen over-ice one-half inch thick. 
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Afean claily gage height, h1.jeet, of Ra111apo River ·near Mahwah, l{ .• J., fol' 1903. 

Day. Feb. I ~Iar. Apr. May. !June.! July. I Aug. I Sept. ;c:Nov.! Dec. 
--- --~~---~-! ____ , __ i __ ----'-

1. .................... - ... --.- ......... 
1 

6. ti 4. t) I 3. 5 I 2. 7 5. 7 I 2. 9 I 4. 4 3. 0 4. 0 ! 3. 6 

2 ...................................... :>.t) I 4.4' 8.4 2.7 4.8 2.8 4.0 3.0 3.9 I 3.6 
I I 

~--.............................. .. .. .. 4. y 4. 4 I 3. 4 2. 7 -1. 3 I 2. 7 3. 7 3. 0 3. 9 I 3. 6 

4 ...................................... 4.7 ,. -I.-I 3.-1 2.7 4.0 2.7 3.-'i 2.91 3.9 3.7 

5 ................................ 1 ...... -l.ii 4.5 :~.4~ 2.7 3.8 -1.2 I 3.4 2.9, 3.9 3.7 

6 ...................................... -1.3 4.2 :u 2.6 3.7 4.1 3.3 2.9 3.9 3.7 

7................................ .. .. .. -1. 2 -1. 1 :t 3 2. G :t 6 4. 7 3 •) 2. 9 8. 9 3. 7 

8 ...................................... 4.ii -1.3 3.3 2.7 3.4 4.0 3.1 2.9 3.8 3.7 

9 ...................................... fd 5.3 3 •) 2.9 3.3 3.fi 3.0 9.8 3.8 3.7 

10................................ -1. 3 fi. 1 4. X 3. 2 2. 8 3 '' 3. 4 . :1. 0 8. 6 3. 7 3. 9 

11 ................................ 4.1 4.'Y -l.fi 3.1 2.~ 3.11 3.2 I 3.0 7.1 8.7 3.8 

12 ................................ fi.1 4.8 -1.4 3.1 3.1 3.1 3.3 I 2.9 I li.ti 3.7 I 3.8 

13 ................................ 4.Y -l.ti -1.3 8.1 4.5 3 •) 3.1 I 2.9: 6.2 3.G I 3.8 

H ................................ 4.G 4.3 4.1 3.0 3.7 3.2 3.0: 2.9 5.7 3.6 4.7 

15.................... .. .. .. . .. . .. 4, 4 4 ') I 6. 4 3. 0 4. 9 3. 1 2. 9 2. 9 5. 3 3. 6 4. 2 

16 ......... -...................... 4. 3 4. 1 ' li. 9 3. 0 5. 4 3. 0 2. 9 2. 9 fi. 1 3. 6 3. 9 

17................................ 4. 3 4. 0 1 t\. 1 2. 9 4. 6 3. 0 2. 8 .'i. 4 4. 9 4. 0 a 3. 9 

18 ................................ 4.0 3.9! 5.4 2.9 4.2 2.9 2.8 5.0 5.1 5.2 I a3.9 

19 ................................ 3.9 3.91 5.0 {.0 3.(i 3.2 4.2 4.9 4.6 1 a3.9 

20 ................................ 3.9 3.8 4.7 2.8 4.2 3.3 3.2 4.0 4.7 4.3 a4.0 

21. ................ ~...... .. .. . .. . 3. 9 3. 8 1 4. 5 2. 8 4. 6 3. 2 3. 1 3. 8 4. 6 4. 1 a 6. 5 

22 ................................ 3.7 4.8 4.3 2.8 6.0 3.1 3.0 3.6 4.5 4.0 a5.8 

23 ........................ -....... 3. 7 fi. 1 4. 2 2. 8 5. 2 3. 4 2. 9 3. 5 4. 4 4. 0 5. 0 

24................................ 3. 7 6. 4 4. 1 2. 7 5. 6 3. 2 1 2. 9 3. 4 4. t> 4. o 4. 7 

25 ...... - ........... -........ -.... 3. 'I 6. 0 3. 9 2. 7 5. 5 3. 0 2. s 3. 2 4. 5 3. 9 4. 7 

26 ................................ 3.71 5.3 3.91 2.7 5.0 3.0 2.9 3.1 4.4 3.8 4.6 

~~: : : : :: :: :::: : : : : ::::: : : :::: : : ::: :: ~ :: : :: ~ ~: ~ :: ~ ~: ~ ~: : I' :: ~ :: : :: ~ :: ~ 
29 ...................................... 4.4 3.7 2.7! 3.9 2.7 4.3 3.2 4.2 3.7 4.0 

~:::: ::::::::::: :::::: : :::::: : :: : ~ 3. 6 :; I' '. : ~ : ; I 31 : ~ .• ":". :::: 

<t River fror.en over. 

WANAQUE RIVER AT WANAQUE, N. J. 

This station was established Decem her 16, 1903, by F. H. Tilling­
hast. It is located at the highway bridge just above the Erie Rail­
way bridge and below the factory of the vVanaque River Paper 
Company. The standard chain gage is situated on the upstream side 
of the bridge. The gage pulley is located at a point 73 feet from the 
right abutment. The length of the chain from the end of the weight 
to the marker is 17.52 feet. The gage is read twice each day by Fred 
A. Shippee, bead carpenter of the paper company. Discharge meas­
urements are made from the upstream side of the single-span highway 
hridge, which has a length between abutments of 98.5 feet. The initial 
point for soundings is the face of the right abutment on the upstream 
side. The channel is straight for 300 feet above and 200 feet below 
the station. The current is slugg-ish nt low water. The right bank 



HOYT.] PASSAIC RIVER DRAINAOE HARlN. 231 

is high, rocky, and wooded, whih'"\ the lf'ft bank ii-I low and without 
trees. AU water pai-ise:--< under the hriclge at all 1-ltage~. The bed of 
the stream i~ compo:-.ed of gravel~ with occasional bowlder:-;. At orcli­
nary stagps the depth of the water at the gaging section i~ from 2 to 5 
feet Bench mark Xo. 1 is a circular chisel draft on the upstream side 
of the right abutment. Its elevation is 1:3.80 feet above gage datum. 
Bench mark ~o. :2 is a square chisel draft on the upstream edge of the 
la:-;t :-;tmw upstream of the right abutment wing wall. Its elevation i:-; 
1±.21 feet above gage datum. Bench mark No.3 i:-; the upper edge of 
lower chor<l on the upstream side of the bridge, 1.1 feet from the 
down spout. It:-; elevation is 13.58 feet above gage datum. 

The observations at this station during 1903 have been nutch"\ undPr 
the direetion of E. G. Paul, district hydrographer. 

The following discharge. measurement was made by F. H. Tilling­
hast in 1903: 

December 15: Gage height, 2.25 feet; diEwharge, 187 ~eeond-feet. 

Jfean daily gape heir;ht, in feet, of Tl'rmaquc Ril'l'!' at H(mwJW', N . .1., for 1.908. 

Day. Dee. Dee. Day. 
1 I>l·e. 

Day.----~ 

Hi............... :!.05 a4.83 24 ............. . 

17 ............... :.Ul3 4.ll0 :2;") ............. . 

1H. . . . . . . . . . . . . . . 1. \12 :u;;; :!tL ............ . 

19............... :2.u.-, 3.0~ '27. ·---. --------
I 

a High wnt<'r ll o',·loek night of :20th=7.40. 

PASSAIC :RIVI<a~ AT 'I'WO HIUDni<:S (l\IOUN'l'AINVIEW), ~l<JW .HJRSJ<JY. 

2.0ti 

2.10 

2.10 

2.0ti 

Thi:-; r-;tation was establi~hed .:\1ay j, l!JUL by Ueorge B. Hollister, 
just above the confluence of Pa:-~saie and Pompton rivers. Discharge 
measurements are made from a wagon bridge. The gage consists of 
a vertical pine board, marked in feet and tenths, spiked to the pro­
tecting tim her on the upstream side of the first pier from the left bank. 
The bench mark is the top of the capstone of this pier, and its elevation 
h; 13.H;3 feet above the datum of the gage. The ehannel is straight for 
some distance above and below the hridge and lutB a width of 2()5 feet 
betwePn almtments, broken by 6 piers. The bed of the stream is 
composed of gTa\·el. The right bank is about 10 feet high; the left 
hank is lower and liable to overflow. The gag·e heights at the :-;tation 
are affected by back water from Pompton River. This station was 
discontinued September, 1HU3. 

The observations at thi:-; station during 190:3 have been made under 
the diredion of E. G. Paul, district hydrographer. 
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Discharge lllelt810'emenfl'l of Pa8wtir· Ri1·u of Ttuo B1·idge.~, ~Vezr JeJ'<~ey, in JFIO:J. 

-~---------- --·-·- --------~-------

------D-at_E'_. _____ I ______ H)-·u_r_og_r_a_.p_h_e_r. _____ -h-~-i~-gh~- -D-isc~::_ 
i 

I 
Feet. &cond-jeei. 

September6 -.---------------~E.~- Roundey ________________ _ 
July 1. ____________________ .

1 

E. (_._ Murphy _______________ ... 

July 7 ____________________ . _

1 

E. P. Roundey ________ . ___ . ___ . 

3.80 1,093 

G.98 1, -±40 
4.05 1,572 

.J.lfean dai7?t gage height, in feet, uf Passaic Ri1•er at Two Bridges, New Jer·sey, for 1903. 

-~--~---------- -~---------

___ Day~---~~ Feb. >rae. _:'P'· May. ' June. July. Aug. I Sept. ~~ 
1. ................. 1 6.25 4.80 7.95 5.20 2.80 1.90 7.15 3.00 4.75 2.S5 

2 .. ---------------- i 5. so 4. 65 s. 65 4. 85 2. 6.') 1. 90 7.10 2, 9.5 4. 70 2. so 
3-- -- -- -- -- -- -- -- --I 4. 80 4. 45 7. so 4. 70 2. 55 1. 80 6. 15 3, 00 4. 50 2. 65 
-L. ............ _... 5. s5 4. 20 6. 75 4. 55 2. 50 1. 80 .5. 85 3. 3."! 4.1n 

5.. .. .. .. _ ........ I 5. 55 4. 60 5. 95 i'>. 25 2. 50 1. 80 4. 80 4. 75 4. 05 

tL .........•....... I 
7 .................. 1 

8 ................ __ I 
9 .................. : 

10.-----------.---- .! 
11.----.------.-----

I 

12.-----------.----.
1 

13 .. ---.---- .. -- ----i 
14.----.----------- _' 

15.---- .. ---.-.---- .I 

:: . • • ..• • -•• •I 
19.-----.-----------

20 .. ------- .. -------

21.----.---------- ··' 
')•) I 

~~: ~: •• ~ •• : ~ ~ •• : ~ ~: :: 
27----.--- -------- .. 

28 .. --.-----------. 

29 ..... -.... - ... ----
30 .... - ............ . 

31. - - - - - -- -- - - . - -- --

5.251 
4. 90 

4. 75 

4.55 

4.45 

~:~I 
,'), 65 

5. 60 
-.5. 20 

4.85 

4.60 

4.40 

3. 75 

3. 65 

3.50 

3.55 

3. 90 

4. 25 

4.65 

4.65 

4.10 

4. 35 

4.5.') 

4. 95 

4. 70 

4.35 

4.35 

4. 75 

4.45 

4.851 
fl. 60 ' 

5. tiO 

5. 40 

5.1;) 

5. 00 

4.85 

4. 6.5 i 

4 . .'i5! 

4, 20 I 

3.85 I 

3.55 

3. 50 

3. fiO 

3. 70 

3.S5 

4. 05 

4.50 

5. 4.5 4. 75 

5. 00 4. 20 

5.35 4. 00 

5. 76 3. 80 

6.00 il.ti~ 

6.10 8. 50 

5. 95 5. 40 

f>.tl5 5.15 

5. 25 5. 30 

f>.25 7.10 

4. 75 8. 95 

4. 20 9. 20 

4. 00 8. 20 

3. 80 6. 65 

3.60 5. S5 

3.45 5. 30 

3. S5 4. 80 

4. 95 4. 40 

6.751 -1.10 
8. 40 ~~- 80 

7. 9.5 :1.55 

6. 95 3. 35 

5.851 3.25 
5. 20 3. 05 

:· 95 i 3.00 
D. 50 I" ...... 

2.50 

2.50 

2. 45 

2.35 

2. 20 

2. 20 

2.15 

2.10 

2.10 

2.00 

2. 00 

2.00 

2.00 

1. 90 

1. 90 

1. 95 

2.00 

2.00 

~- 00 

~- r:o 
2.00 

2.00 

2.00 

2.00 

1. 90 

1. 70 

1. 75 

2. 00 

2.10 

2.20 

2. 25 

2.50 

2. 60 

3. 75 

. 4. 90 

5.30 

5.4fl 

5.10 

5.20 

5. 5-5 

5.95 

6.10 

6.40 

ti. 75 

i.OO 

6. 70 

fi.80 

5.10 

5.15 

IJ.85 

4.35 

3. 95 

3.65 
3.30 

3.15 

3.00 

~.S51 
2. 75 

2.65 

2.45 

2.40 

2.30 

2.30 

2. 95 

3.10 

3.10 

3.25 

3.80 

3. 90 

3.80 

3. 70 

3.551 
3.30 ' 

3 .. 20 I 
~~.10 

:3. oo 1 

I 

5. 75 

6. 60 

5. 90 

5. 75 

5. 5.5 

5.30 

.5. 05 

4. 85 

4. 55 

4.2!'> 

4. 0:) 

3. 8.') 

3. 6.5 
3. 5.5 I 

3. 6.5 

3.55 

3.20 

3.10 

3.10 

3. 00 

~- 90 
2.80 

2.85 

3.80 

4.1J5 

4. 80 

3.85 

3.55 

:3.40 

3. 2.5 

3.20 

3.10 

3. 00 

2. 85 

2. 80 

2.75 

3.15 

4. 75 

5.00 

4.85 

4.65 
4.45 

4.25 

4.05 

3.85 

3.80 

3.65 

3.45 

3.35 

3. 15 i -- - -- -- -

3. o5 
1 

...... .. 

........ ! ....... . 
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ROCKAWAY IUVEH NEAR BOONTO:\, N •• T. 

This station was cstabli~hecl l\ian·h L\ 1HOB, by the United States 
Weather Bureau, by 'vhieh it is maintainPd. It i~ located at Remine'H 
bridge, about 3 miles downstream from Boonton. The gage is a ver­
tical 2-inch by 12-ineh hoard spiked to the faee of the rig·ht abutment 
at it~-:~ clo~wnstream encl. It reads from o to H feet, and is graduated 
with copper staples. The gage reader for the "\V eather Bureau is JVIrs. 
L. A. Van Derhofl'. Discharge measurements are made from the 
downstream side of the single-::-;pan highway bridge, to which the gage 
is attached. The initial point for soundings is the face of the right 
abutment. The channel is straight for 300 feet above and helo·w the 
station and the current is :-;luggish. Both banks are low, but ,vill 
overflow only at very high water. The right hank is without tree:'\; 
the left bank is wooded. The heel of the stream is composed of gravel 
with a few hcnvlder8. The beneh mark is a square chiseled on the top of 
the up8tream eml of the right abutment. Its elevation above the gage 
datum is H.1± feet. There is a timlwr dam about 1 mile ahove the 
station. 

The ohservationH at this station dnring 1!108 han• hefm made under 
the direction of E. G. Panl, district hydrographer. 

Discharye 1111'((.~1/t'elnents r4 Rol'l.·rtl/'1/lf Hi,.,,,. 111'111' Boo}J!un, ;.V. J., ill JYO:! and 1.90,'l. 

l!y<lr<>graJ•h•·r. Gage 
Di~•·lmrgt•. lwight. 

1~0:?. ~Pert. 8Pcnnd:(cd. 

October 30 _ . ____________ .. _ _ U. B. Holli:.:ter _________________ I 2.10 -1:88 
! 

1H08. 
i 

June 23 ______ . ___ . _ . ___ . ____ i E. P. Roumly _ . _ . ______ . ___ . ___ 1 2.20 670 
July 6 ______________ . ______ ~ ___ . _ .flo ___________________ . ____ : 1. 62 3-l::) 
September .5 _____________________ oo _______________________ . 1.10 1 '"'') lw 

October 15 ___________ . _. ________ .do ___________________ . ___ _ 2.80 89-! 

October 20 __________________ Wm. Nunn -------------------- 2.35 623 

November:21 --------------- F. II. Tillingha~L _____________ , 1. 62 ')""" ....-I•) 

. 95 133 Deee~~~~:r 8 __ -~ ___ -~--- _____ ~~-- _ .do-----~- ______________ . ___ _ 

-----~--------------
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J[ean daily gag1' height, infrd, of Ro!·l.:ull'll!l Rira neat lloonfo11, X . .T., for 1908 . 

10 ...................... . 
I 

11. ................. ! ••••• 

12 .................. 1 .... . 

13 .................. 1 ... . 

14 ..................... . 

15 ..... -- ... ---..... I. 7 

16 ................ .. 

17 ................ .. 
18 ................. . 

19 ................. . 

20 .............. ---

21. ................. 1 

22 ................ .. 

23 ................. . 

24 ... --- ... --.- ... --. 
2.'\ .................. 1 

26 .................. 1 

27 ................. . 
28 ................. . 
29 ................ .. 

:~::::::::::::::::::/ 

1.() 
1.6 
1.5 
}..'j 

1.4 

1.4 

2.1 

2.5 

3.4 

2.8 i 

2.5 I 

2. 2 

1.9 

1.9 

1.7 
2.0 

2.2 

2.1 

:?.0 

1.9 
1.7 
3.3 

3.!'! 

2.8 

2. 7 

2.1 

1.9 

1.6 

1.8 
1.7 
1.7 
1.6 

1.6 
1.5 
1.4 

1.4 

1.3 

1. 0 I 

1.1 

1.2 

1.2 

1.1 

.\J 

. 9 

.X 

. 7 

. 7 

. 7 

.R 

. 7 

. 6 

.ti 

.;:, 

.li 

.X 

.8 

. i 

.7 

. i 

.Jnnc. 
1 

Jnl)·. Ang~ I "•pt. _"":_I :-lov. _"''· 

ll. 7 I 2. 7 1. 0 I 1. 6 0. 9 1. 1 1. 2 
. i 2. G 1. 1 1. 7 . 8 ; 1. .5 1. 0 

.ti 2.8 .91 1.6 .8 1.1 1.0 

. i 2. R . R 1. 5 . 9 1 ·> 1. 2 

. ti 2. 0 1. 1 1. 3 . fl 1. :~ 1. 0 

.ti 

.5 

.9 
1.0 

.\J 

.9 
1. :l 

4.1 

:l.\J 

3. 8 

3.7 
3.R 

2.9 

2. 8 

2. 7 

2.6 

2. 6 

:2.9 

2.8 

2. 6 

'2. 7 

~. 7 

~.8 

2.8 

2. 9 

aFro:r,en. 

I 1.91 1.8 1.0 .X l.fJ 1.0 
1. R ' 3. 2 . 9 . X 1. 4 1. 0 

1.7 :tl .9 .7 1.3 .\) 
1. R 2. 3 . \J 2. ;) 1. 3 . 9 

l.ti 1.9 .8 7.R 1.~ 1.:1 

1.3 
1.1 

1.2 

1.0 

1.2 

1.1 

1.1 

.9 

1.7 
l.R 
1.7 
1.8 
2.1 

2.0 

1. 9 

1.8 
1.1 

1.0 

1.1 

1.0 

1.1 

l.S 

1.7 
l.ti 
I..') 

1.3 
1.2 

1.1 

1.1 

1.2 

1.9 
l.ti 

1.5 
1. 5 

1.1 
. 9 I 

1.1 I 

.9 
1.0 
1.1 

2.1 

1.8 

.\J 

.R 

.i 

.9 

.R 

. i 

1.7 
2.0 

1.9 
1.7 
1.5 

1.3 
1.2 
1.1 
1.1 
1.0 
1.0 

1.2 

1.1 
.9 

fl. 7 

4.5 

3. 8 

3. 7 

2.8 

'2. 7 

2 .. ') 

2.4 

2 .• ') 

2.4 

2.1 

1.9 

1.8 
1.8 
1.7 
1.6 
1.5 
1.5 
1.4 
1.5 

J 4 

1.3 
1.1 
1.0 
.9 

. 9 

1.3 

1.8 
1.9 

l.R 
l.fl 
1.3 
1 •) 

1.2 
1.1 
1.3 

1.3 
l.fl 

1.3 
1.4 

1.2 

1.5 

1. 1. 

1.9 
2.5 

2.4 

a2.2 

a2.0 

1.9 
1.8 
2.5 

2.6 

2. 8 

2. 6 

2.0 

2.2 

2.0 

1.3 

1.5 

a2.0 

a2.0 
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fifean rlail!f di.~chal'f/e, in .~PI:owl-feet, r~f Rockaway Ril'a 11NII' Boonton, J.V .J., .fm• 1903. 

[Drainage area, 121 Rqnare mileR.] 

____ rJ~-~--- J~r~~-·-Apr May .. June., July. 1:_~~l~_: Sept. Oct. Nov. ~ 

~-=·-· ·_.:_:_:_·_.:_:_:_:_:_:_:_:_:_:_:_:_!:_:_:_:_·_... 43u~oofi ~~~I :~ ~~:I ~~~ ~~~ ~: ~: ~: 
,, 200 60 87ii 120 325 100 170 145 

4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 _I_ 0 0 0 0 0 2.) 200 I, so R7!) 100 290 120 200 200 

!l .................. I.... 9i) 2ao : 60 470 r 170 2:30 120 230 145 

~:_:_:_:_:_._·: __ :·_ .. _.:_·_.:_:_:_:_:_:_1._:._·:_·_. ·_.:.. ~~ ~~~'I ~~ ~~~I 1,~~~ ~~~~ ~~~ ~: ~~~ 
" !J;') 200 120 3GU 1,0R!l 120 ~0 230 120 

!J .................. '.. .. .. .. l •. :)l,-.l) I 170 14fl :39fi 600 120 700 230 120 
10 

1

. . 14!) ; 120 32fi 430 100 , Jl60 200 230 11:::::::::::::::::: :::::::: 10 170 120 230 395 120 3, .';80 260 200 

120000 .......... oooo'.... .... iO 200 230 170 3t30 100 2,3ii0 230 290 

1il. .. 00 .... 00 .... 00 0 00 .. 00 30 200 I 1, 9fl0 200 I 325 80 1, 660 170 I 170 

14 ......... 000 ... 00 .I, ..... oo no 170 1, 7.'),') Hi'i 

200 

170 

170 

120 

360 

395 

3t)0 

39-'i 

510 

470 

430 

395 

170 

14.5 

170 

14.5 

170 

290 120 1, 570 14fl 430 

700 

650 

5.5. 

470 

430 

395 

700 

755 
875 

755 
470 

555 

470 

230 

290 

470 

470 

lfi ... 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1G ................. . 

17 ................ .. 

lR .................. ! 

19 .. 0 0 0 0 0 0 0 0 0 0 0 .... _! 

20 .... 0 •••••• 0 •••••• 

21.00 0 0 0 00 00 0 0 0 0 0 0 0 0 

22 ....... 0 .. 00 0 .... . 

23 ........ 0 ••••• 0 ••• 

24. •.. 0 0 0 0 0 0 0 0 0 0 0 0 .. 

~~::::: :::::::::::::1 
27 .............. . 

28 ......... . 

29 ........ 0 ••• 0 

30 .... 0 ... 00 .. 0 

31. ................. 1 

290 

290 

2t)0 

2()0 

El10 

700 

1, 320 

1 ')40 

1,400 

87fi 

l.'i 

10 

430 

2.5 

9.') 

60 

60 

325 

25 

290 

430 60 I 
430 ' 260 

470 ..... 

120 I. 660 

120 1, 570 

100 1, 660 

80 940 

RO 875 

XO 1 SUi 

100 755 

80 7.55 

60 940 

60 875 

40 7-55 

60 815 

100 815 

100 875 

80 875 

80 940 

80 ........ 

230 100 875 120 

200 80 815 120 

170 360 700 230 

170 470 6.50 395 

:wo 430 700 430 

430 360 650 39.5 

32.5 290 5i'i5 290 

2!!0 230 510 230 

290 200 430 200 

170 170 395 200 

120 170 395 170 

170 145 360 230 

120 145 32.5 230 

145 200 290 290 

170 170 290 230 

510 120 260 260 

395 ........ 290 ........ 
afio I 23·0· _

1 

---~----------~--~-~---

WHIPPANY RIVER AT MONROE, N. J. 

This station was established Decem her 23, 1903, by F. H. Tillinghast. 
It i~ located at the dam at Muir's mill, 2t miles east of Morristown, 
N .• T. The dam is at the outlet of Halsey Pond, near Monroe~ N .• J. 
The gage i::; a vertical, hard-wood rod 4 feet long, located at the head­
gates of the flume. lt is painted white, with black markings. It is 
read twice each day hy Dan Kenney. The dam is used as a weir and 
the discharge is computed from the head on the crest. Bench mark 
No. 1 is a square chisel draft on the highest point of a rounded bowl­
der at the upstream end of the wing wall of the right abutment of the 
dam. Its elevation is 2.83 feet above the zero of the gage. Bench 
mark No. 2 is the highest point on the head of a bolt set in the base of 
the nearest tree to the right end of the dam. Its elevation is 2.66 feet 
above the zero of the gage. 

The observations at this station during 1903 have. hepn made under 
the direction of E. G. Paul, district hydrographer. 
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ThiH station was f~"tahlished FPhnmry 10, 1 H03, hy the L~ nited States 
\Veatlwr Bureau, hy which it is maintained. It is located at the foieeond 
bridge upstream from Chatham. ~ .• J., from which place it is about 
H- miles distant. The original gage eomdsts of a 2 by 12 inch board 
spiked to the up::5tream 'ving 'vall of the rfght abutment. On Decem­
ber 12, 190:1, a standard chain gage 'vas installed on the downstream 
side of the bridge; the length of the chain from the end of the 'veight 
to the marker is 1 ±.53 feet. The gage reader for the \V eather Bureau 
is .l\1. A. Butler. Di::5charge measurements are made from the single­
span steel highway hridge, to which the gage is attached. The clown­
stream side is marked every 5 feet. The initial point for soundings 
is the base of the right almtment. The channel is straight for 400 
feet above and below the station and the current swift. At low water 
the current makes a small augle with the normal to the cross section, 
caused by a small island just below the bridge. Two hundred feet 
above the bridge is an old timher dam partly washed away. Both 
banks arc high and wooded. anrl art' not liable to overflow. The bed 
of the stream is composed of gTa\'f'l, with occasional bowlders. The 
bench mark for the old gage is the top of the tin.;t bolt on the coping 
of the wing wall of the right almtnu~nt on the downstream side'. It 
is marked with l•laek paint and has an elcyation of lU.fi fpet above the 
zpro of the vertical gag('. Bench mark No. 1 for the new gage is the 
corner of the top of the right abutment 011 the upstream side. Its 
elevation i:-; HUn feet a hove the datum of the ehain g·age. Bench mark 
No. 2 is the upper surfaee of· the upper ehord directly over the gage 
pulley. Its elevation is HL88 feet above gage datum. Both gages 
read 3.06 feet on December 12, 1D03, at which time the chain gage was 
established. 

The ob~ervations at this station during 1H03 have been made under 
the direction of E. G. Paul, district hydrographer. 

Di8chw·ge meawrements of Pa.ssaic Rh·er near Chatham, J.V. J., i11 Hi'08. 

I Gage Date. Hydrographer. Discharge. I height. 

· ------- ---~~ [.'e;, .... &coud,(at. 

June22 _____________________ B. P. Roundev _________________ 

1

. :3.70 I 36k 

Jnlyt). _____________________ ..... do-------------------·---- 2.90 131 

Septembe~5 -------------·-- ..... do ----------·--------·---·1 3.00 148 
October 1o. __ . __ . _. _ ............. do __ .. ______ .. _. ______ . _. _ 5. 50 1, 032 

November23 ________________ F. H. Tillinghast_ ______________ i 2.72 76 

Decemberl2 _____________________ do ------------------------1 3.04 a135 

December 19 ________________ 
1 

_____ do -----~~----------------~ ;).130 I 0 135 

<tGaging made below regular ~tation; il'e. b Ice jam downstream. 
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. Mean daily [frlf/1' height, infei'f, of Passaic Rica 11Ca1· Clwtlwm, N .. T., .f(n· 190.J. 

Day. . I Feb. I""'· A!>'· I May.: .June.i July.: Aug. Sept. I Oct. I . .1\ov.l Dec. 

-;: ::: ~:::=:::1::: 1 ~~~~ ,,, ,~! .., 1 ,~,-~ '·'' '·'- ,.; ,,, r : : :: 1 n ~~: ~T ~j ~~: ~i, ~~, ~;I n ;f;: 
;--: - - , ; : ;~ • :: :: ~; :~ :: ::1· H. :~ 
1~::::::::::::::::::::::::::::::. 4. 0 ~: ~ !: ~ ~: ~ ~: ~ ~: ~ !: ~ :: ~ ~: ~ I ~: ~ I ~:: 
11.............................. 8. !'! UJ 4. 3 2.1 2. 41

1 

2. 5 4. 2 2. 91 7. 2 2. 5 ! :3.2 

12............................... :~. \J 4. 8 3. 7 2.1 3. 5 2.G 4. 0 2. S 7. 0 2. 5 :L 0 

1:3........................... 4. 0 4.:3 3. ti 2.1 b5. 2 ! 2. 6 :~. 6 2. G 6. 7 2. ii ;{. 9 

14 ............................... 3.9 3.9 3.7 2.1 5.1 2.5 3.4 2.5 f.i.2 2.5 Ui 

Vi................ . . . . . . . . . . . . 3. 7 :). 5. 4. 7 2. 0 5. 0 2. 5 3. 2 2 .. 5 .5. 6 2. 4 fl. 1 

l:i ............................... 3,1j :).:~ 5.1 2.0 4.7 2.4 3.0 2.4 4.7 2.4 4.9 

17 ............................... ii.O :{.1 5.0 2.0 4 .. ~ 2.4 2.9 :).4 4.3 2.!1 4.7 

IlL.............. . . . . . . . . .. . . . .).1) ;{, 0 .J. G 2. 0 4 " . 2. 3 2. 7 . :i. 3 4. 0 3. 1 4. 2 

1\J ............................... 5.2 :3.0 4.0 2.0 :3.8 2.1i •>fii ')'' 3.7 3.0 3.4 

20 ............................... l£1) 3.0 3 .. 5 2.0 3,;') 3.0 ~:~; :<~ 3.5 2.9 3.2 

21................ .. .. .. .. .. .. . . . 4. 4 2. 9 3. 3 2. 0 3. 8 3. 0 2. 5 4. 7 3. 4 2. 8 -!.8 

.).2 

5.1 
22............................... 4. G 3. 4 3 ·) 2. 0 3. 7 2. 9 :!J, 4. 5 3. 4 2. 7 

4. 0 4. 0 3. 1 2. 0 3. !) 8. 7 2. 4 . 4. 2 3. 8 2. 7 

4. 5 3. 0 2. 0 8. 7 8. (j 2. 4 3. 9 3. 3 '2. 7 

4. 8 2. 9 2. 0 8. 7 3. 5 :.u 3. 7 3. 2 2. 6 

23 .............................. . 

24 ............................. . 

25 .............................. . 

-:.5 

3.4 

21i ......•••••.....••••...•...••• 4. 5 2. 9 2. 0 8. (i 3. 4 2. 5 8. 4 8. 1 2. {i 3. 3 

27 ........................... . 4. 0 2. 8 2. 0 3. 4 ;{, 2 2. f) I :~. 1 8. 0 2. 6 3. 2 

28 ........................... . 2. 8 . 2. 9 2. 9 2.ll 3.1 

2\J ............................ . 2. \J 2. 5 ' 3. 0 

:_:~'1 ::: 30 ............................. .. 

;{] ............................. . 

a FrozPTI, 

PA88AW RIVER AT :\IILLINGTO~, N .• J. 

ThiH station was Pstahli~hed November ~5, HW3, by F. H. Tilling­
hast. It is located at the lower high way bridge at l\lillington, N. J. 
The standard boxed chain gage is fastened to the wooden hand rail on 
the downstream side of the bridge. The pulley wheel is loeated at a 
point ~4 feet from the right abutment. The length of the chain from 
the end of the weight to the marker is 1-!.17 feet. It i8 read twice 
eaeh day hy ·Mary 1. Bray. Discharge measurenwnts are made from 
the downstream side of the old wooden truss hridg·e, to which the gage 
is attached. The bridge has a span of 6~1, 7 feet. The initial point for 
soundings is the vertical face of the right abutment on the downstream 
side. The channel is straight for 600 feet above and 200 feet below 
the station. The current has a moderate velocity. Both banks are 
hig-h~ without trees, and are not subject to overflow. The bed of the 
stream is composed of gntvel, with a few scattered bowlders, and is 
permanent. The section is shallow. There is but one c-hannel at all 
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stage~. Bench mark No. 1 is a square chisel draft mi the corner of 
the right abutment at the downstream side. Its elevation is 11.82 feet 
above gage datum. Bench mark No. 2 is the top of a nail 2 feet from 
the ground in an ash tree 150 feet east of the bridge. Its elevation is 
13.57 feet above gage datum. Bench mark No. 3 is the top of the 
circular iron bridge chord or tension bar directlJ under the pulley. 
Its elevation is 8. 97 feet above gage datum. Bench mark No. ± is the 
top of the wooden rail of the bridge at the pulley. Its elevation is 
13.44 feet above gage datum.-

The observations at this station during 1903 have been made under 
the direction of E. G. Paul, district hydrographer. 

Discharge measurements of Passaic River at Millington, N. J, in 1903. 

Date. Hydrographer. Gage 
height . Discharge. 

. Pect. Second-feet. 

December 10 ________________ F. H. Tillinghast.______________ 1.80 78 

December 18·--------------- _____ do------------------------ ~.50 a66 

a Ice gorge below bridge. 

~lfean daily gage height, in feet, of Passaic Riz'et at Millington, N. J., for 1908. 

__ D_a_r_. __ 
1

_N_o_v_·\ Dec. I 
'I I . Day. Nov. Dec. Day. 1 Nov. Dec. 

:~ ::::: :: :: ::::: ::~ I::: ::::: ::: ::1 ::: : !- ::~: 1 --------------- --------
2--------------- --------
3 -···--·-------- ----·---
4 ----·---------- --------
5--------------- ---·----
6-. ---------- -·- ·--- ----

7--------------- ---- -·--
8 --------------- --------

9--------------- --------
10--------------- --------
11 ..... ------- -·- --------

1. 52 

1. 48 

1.72 

1. 50 

1. 28 

1. 88 

1. 52 

14 _____________________ . 3. 2s 25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 6o I - 2. oo 

15 - --- - - - - - - - - -- - ----- . . s. 05 26 - ---- - -- -- - - -- 1. 65 2. 00 
16 .•..... ___ ..•• . . . . . . . . a 3. 02 27 . . . . . . . • • . . . . . 1. 78 2. 55 

17 ....... ___ . . . . . . . . . . . . a 3. 15 28 . . . . . . . . . . . . . . 1. 70 3. 25 

18-------------- ----- --· a :.l. 61:1 
1 
i 29 • . • • • • • • • • • • • • 1. 65 

1. 45 19 -------------- --------

1. 45 20 - - -- - - - - - - - - - - - - - - . - - -

a 2.42 i! 30 .............. , 1. 58 
a 2. 9o i 131 ______________ 1

1 

____ . __ _ 

<~2.80 

a2. 60 

a2.42 

:::I~ :::::: ::: :::: a4. 78 1 

4.:w :1 I 

a Ice. 

RARITAN RIVER DUAINAGE BASIN. 

Raritan River, which is the largest stream of the State of New 
Jersey, excepting the Delaware, rises in the highlands at the foot of 
Lake Hopatcong. The total area of the drainage basin is 1,105 square 
miles. The highlands consist mostly of trap rock and contain most 
of the forested portion of the basin. Only about 10 per cent of the 
total area is forest land; the rest of the area outside the highlands 
con:;i::;ts of trap rock or red sandstone. Of the 806 square miles of 
drainage area above the gaging station at Bound Brook, abou.t 150 
square miles are in the cultivated part of the highlands and on the 
trap ridges; the remainder i~ mostly on the low, level, red sandstone 
plain. 
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The valley of the Raritan i':l populou::-; and highly cultivated, and a 
large amount of wat~c'r powp,r is utilized on its various branches. The 
Raritan River throughout almost its entire length is in two parts, 
namely, the North and South branches. The North Branch is consid­
ered a valuable source for a gradty water supply. The upper portion 
is at an elevation ranging from 750 to 1,100 feet. Both the North 
and South branches ri::-;e close to each other, separated only by a slight 
divide. The other important branch is Millstone River, which differs 
from the other branches, having its rise in sand hills and flowing 
northwesterly through a sandy soil. It has a large .ground storage. 
This stream is better suited for power than for water supply, being 
very muddy at high stages. All three branches are united above 
Bound Brook, N .• J. 

The United States Geological Survey established gaging stations 
during 1fl03 as follows: 

Raritan River at Bound Brook, N. J. 
Raritan River at Finderne, N. J. 
:Millstone River at Millstone, N. J. 
North Branch at near Far Hills, N. J. 
South Branch at Stanton, N. J. 

They are under the ::-;upervision of E. G. Paul, district hydrographer. 

RARITAN RIVER AT BOUND BROOK, N. J. 

This station was established September 12, 1903, by E. P. Roundey. 
It is located at the high way bridge just back of the Lehigh Valley 
Railway station at Bound Brook, N .• J. The original gage consisted 
of a vertical 1-!--inch by 6-inch cypress board 12 feet long bolted to the 
upstream wing wall of the right abutment. It was carried away by 
the ice January 23, 1804. On February 2, 1904, a standard chain gage 
was bolted to the upstream side of the bridge 240 feet from the right 
abutment. The length of the chain from the end of the weight to the 
marker is 23.48 feet. The gage is read twice each day by Joseph K. 
Tantum. Discharge measurements are made from the upstream side 
of the 3-span highway bridge. The initial point for soundings is the 
face of the right abutment. The channel is ~:;traight for 500 feet above 
and below the station, and the current has a moderate velocity. Both 
banks are high, subject to overflow only at very high stages, and are 
without trees. The heel of the stream il::l composed of gravel. Bench 
mark No. 1 is a square chiseled on top of the upstream wing wall of 
the right abutment. Its elevation is 1~.45 feet above gage datum. 
Bench mark No. 2 is the top of the rail 2 feet beyond the pulley end 
of the gage. It:-; ehwation is ~3. 79 feet above gage datum. Bench 
mark No.3 is a point on the guard rail of the bridge 225 feet from the 
initial point for soundings. Its elevation is 20.75 feet above gage 
datum. 

The observations at this station during 1903 have been made under 
the direction of E. G. Paul~ district hydrographer. 
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Di~;charge measureme11t.~ of Ra1·ituu Ril'el' ul Bmtnd B1·ook, 1V. .J, in 1903. 

-~---- Date. -~--1- _____ n,orogmph~'-· ____ ~h~4f;t.l Di,.,ha•ge 

i Feet. i Second-feet. 
September 10 _. __ . _. _ ... __ .-I E. P. Hounuey _____ . _. __ .. _. ___ I 1. 50 i 570 

October 18 ....... _ ... _ ... _ . -j- _ .. _do . ___ .. _ 
7 

__ - __ - __ • _ •• _ • __ 
1 :3. 00 ] 2, 866 

December 2L. _ .. __ . _ __ ___ -~~~-Tillingha~t __ . ___ .· ____ . ___ i 7. :35 ] a 13, 5:3fl 

a Surface veloc>ity c>oefficient used to reduce to mean= 0.90. 

Mean daily gage height, i11 feet, 4 Raritan Rico· ut Bound Brook, 1Y. J., for 190S. 

Day. I Sept. I (h·t.-~1\--o-Y.- -~ -Dc:j[-----;;~y-.~~c-~-S-ep-t.--0-c-t.-_-. :0~.~ 

~3:_:_:_:_: __ :_:_:_:_::_·_-_:_:_: __ .11_:_: __ --_·:_:_:_:_ 111:_~5!)000 -;::I T:: II;; : ::{ :~ :~:: ~-~:: ~:~~ 
1.60 I 1.3o 19.......... 1.7o 2.35 1.60 1.9o 

4 ................ 1........ 1.50 1.60 1.30 .I 20............. 2.:25 2.151 l..'iO 3.80 
i' 

5 ....................... . 
6 ....................... . 

:::::::::: :::::::[:::::::: 
~~::::::::::::::::1:::::::: 
~~:::: ::::::::: :: :I ~: :~ 
14 ................ ; 1.50 

15................ 1.45 

16 ..... --~~ ~-~~-~-3~45 

1. 45 1. 60 

1. 40 1. 60 

1.40 1. 60 

1. 60 1. 50 

7. 92 1. 50 

12.00 1. 50 

6.50 1. 50 

5.:20 1. 50 

3. 50 1. 50 

'2. 85 1. 50 

2. 60 1. 50 

2.45 1. 50 

1.:30 

II 

21 ............. 2. 30 :uo 

1.:30 22.----------- 1. 90 :2.00 

1. 30 23 .......... 1.80 2. 00 

1. 30 24 .............. 1. 70 1. 95 

1. 3fi 25 ............... 1 1. 55 1. 90 

~:~~ ~~:::::::::::::::1 ~:~~ ~:~~ 
1. 70 28 ............. --I 1. 7fi 1. 60 

3. 40 29 ............... ' 1. 50 1. 70 

3. 5o •
1

1 30 ............... 1 1. 50 1. 7o 

:~~_r~~·_:_=:t ~-- ~7~ 
uice. 

MILLSTONE RIVER AT 1\IILLSTONE, N •• T. 

1. 50 

1. 50 

1..50 
1. .')0 

1. 50 

1. 45 

1. 40 

1. 40 

1. 40 

1.40 

6.40 

3.00 

2. 30 

2. 20 

2.10 

2.05 

al, 90 

a2.00 

a2.00 

aLSO 

aLSO 

This station was established .T nne 26, 1903~ by E. P. Roundey. It 
is located at a highway bridge near the blacksmith shop in the vil­
lage of l\!Iillstone~ N . • J. The gage is a vertical ll-ineh by 6-inch 
cypress board, spiked to the left abutment of the bridge on the down­
stream side. It reads from 0 to 10 feet, and is graduated with galvan­
ized-iron staples. It is read twice each day by E. H. \\r yckoff, the 
blacksmith. Discharge measurements are made from the upstream 
side of the single-span hig-h·way bridge, to 'vhich the gage i:::~ attached. 
The bridge has a span of H3 feet and is located about 1 mile above a 
dam. The gage heights may he influenced hy this dam and also by 
baekwater from the Raritan River. The initial point for sound­
ings is the face of the left abutment. The c·hannel is straight for 500 
feet above and 100 fee.t below the station. The current is sluggish at 
low water. Both banks are low, wooded, and liable to overflow. At 
extreme high water the right bank oyerfimvs for a considerable dis­
tance. The bed of the stream is composed of gravel. The bench 
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mark is a eros~ chiseled on the coping near the end of the downstream 
wing wall of the left abutment. Its elevation is 11.11 feet above the 
zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of E. G. Paul, district hydrographer. 

Discharge nuxtsurenwnts uf .Millstone Ricer at 1lfillstone, N. J., in 1903. 

i 
Date. Hydrographer. Gage I h height. Disc arge. 

Feet. 8ccond-fcct. 

June27 -------------------- E. P. Roundey ________________ _ 1. 20 509 
September 8 ___ ... _____ . _ . _ _ ___ . do . __ .. ____ . _ . _ . __ . __ . _ . __ 39 .... 243 
Oeto ber 17. __ .. ______ ... _ . . . _____ do _ .. _ . ____ . ____ . ________ . 1. 00 426 

December 20 ________________ F. H. Tillinghast. ... -----------~ 1. 58 (t585 

a Conditions unfavorable . 

. Mean daily !fll[/13 height, in feet, rl Millstone Ril·er at Millstone, N. J., fur 1903. 

Day. June. July. Aug. Sept. Oet. Nov. I, Dec. 

1. ____ .... __ ... ___ .... _ .......................... _. _. --1
1
-_. 

0

;

2

o o_. :
5

2 o._ 6~-~ o_. ~~ o. 34~ I o_. 3
3

o
0 2....... ... . . . .. . . ... .. ..... ... .. . .. . .... .. .. .... .... .. v .. _ 

3 ................................................... . 

·1. •.................................................. 

5 ................................................... . 

~::::::: ::::::::::::::::::::::::::::::::::::::::::::::1 
8 ............................................ : ....... . 

9 ................................................... . 

10 ............................................ 1 ....... . 

:~:::::::·:·.:·:.::·:·:.::: .. :··:.: .. : .. :::::.:1::.::::. 
14 ............................................ 1 ....... . 

15 .................................................. . 

16 ....... - ........................................... . 

17 ............................................ ········ 
18 ................................................... . 

19 ........ ········ ······ ............................. . 
20 .............................................•...... 

21. ....................................... - •...•...... 

22 ............................... ····· ............... . 

23 .•....................... ·····. ···•· ............•... 

24 ............................................ ! ...... .. 

~:::::::::::::::::::::::::::::::::::::::::::::1:::::::: 
27. -· ................................................ . 

28.... .. ....... ..... ........... .... .. . . . . . . ... 0.10 

29 ....... ···•·· .. ... . .. ... . ...... ... .. ..... ... 1. 92 

30 ............................................ 2.10 

31 ......................... -- ........................ . 

a Gage under water. 

IRR 97-04--16 

.15 

.12 

.30 

.30 

.42 

.52 

. 60 

.35 

.3.'i 

.50 

.40 

.3.'\ 

.42 

.30 

. 2.'i 

.85 

3. 50 

2. 3-5 

2.05 

1. 35 

2.45 

2.12 

.88 

. 75 

.62 

.18 

. 48 

.-15 

1. 42 

.35 .58 

.31j . til 

2. 75 I . 4o 
1.12 . 72 I, 

1. 00 .48 I 

. 68 .40 

. 55 .38 

.60 3") 

. 75 . 38 

.55 . 30 

.45 . 25 

.50 .25 

.50 I .2;) 

.42 : 2. 22 

. 38 3. 62 

. 38 3.52 

. 40 2. 25 

.40 

.38 

.32 

. 32 

. 25 

. 22 

. 25 

.15 

. fl5 

1.62 

1.1fl 

.8fi 

1. .52 

1. OS 

.88 

. 70 

.60 

.45 

.48 

.55 

. 70 

.. 'io 

.50 

blce. 

.40 

.40 

. 25 

. 32 i . 38 

1. 35 
7.22 

(a) 

7.10 

4.80 

2. 52 

1. 78 

1. 42 

1.15 

1. 00 

1. 42 

1.10 

1. 05 

.8X 

. 75 

. 65 

.61'i 

.51) 

.50 

. 42 

.38 

. 3-" I 

. 3.1 

.28 

. 30 

.40 

. 55 

.48 

.60 

. 45 

. 48 

.48 

.48 

.42 

.40 

.40 
4') 

. -1'2 

. 7.5 

6'> 

. 60 

.• 'j2 

_;-,o 
4') 

.15 

.48 

. 42 

. 3R 

.38 

.08 

.30 

.38 1--····--

. 20 

~ 22 

.28 

.28 

.30 

.28 

.28 

1. 38 

1. 0'2 

1. 05 

2.52 

2.92 

2. 20 

1. 95 

1.12 

.68 

. 52 

2.38 

5.30 
2.58 

1. 68 

1. 25 

1.12 

1. 38 

1. 68 

1.10 

IJ. 90 

IJ. 75 

ll, 60 
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RARTTAX IUYEU AT FIKDEHNE, N. ,T. 

This station was establi·dwtl .June :37. H~OB, hy E. P. Roundey. It 
is located at the highway hriclg·e. one-fourth mile from the ~ew tTersey 
Central H,ailway :-;tation at Fincl0rne, N . • T. The standard chain gage 
is located on the down:-;tn·am ;.;]dP of Lhe rig·ht-hancl truss on the lower 
chord. The length of tlw chain from tlw (•nd of tlw weight to the end 
of the ring i~ 1H.5G feet. Tlw g·ag(~ is read twiee each clay hy Nelson 
Jackson. Discharge mPasun•mt>nts arl' made from the upstream side 
of the 2-span hig·lnvay hriclgf•. The initial point for sounclin~:s is the 
face of the right abutment. ThP channel is 1'\traight for ~iOO fec•t ahoye 
and 800 feet below the ,-.;tation. Tlw emTPnt i:-; swift.. Tlw right hank 
is low, wooded. and liahle to on•rftow. The kft hank will overtimv 
only at extreme high water. Tlw hed of the :-;tream is composed of 
gravel. Tlw ehannel i:-; broken by thP Cl"llter pier of the 2-span 
bridge. Bench mark No. 1 is a ercN-< chi:-;c•led on the eoping· of the 
downstream wing wall of the right ahutnwnt. Its ('len1tion is 20.11 
feet above gage datum. Bench mark ~o. :3 i:-; tlw top of the ont:-;ide 
conneetion plate near tlw zr>ro of tlw gagn ~cal e. Its e lcnttion is 2U. J 4 
feet above g·ag·c datuttl. The elevation of tlw top of the gag·e pulley 
is 19.21 feet above gage datum. 

The observations at this :-;tation during H~Oi:~ have heen made under 
the direction of E. ( +. PauL district hydrogTaphcr . 

. Di8c!WI'fi/C /JII'U.~ureiiiCIIfs rf Raritau Hirl'l' ut Ji'inrll'l'ill, ;V. J., iu 1[10,"). 

Datt>. H y<lrognq> h c-r. I <lage Diseharge. 
height. 

June 27 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. P. Roumlt•y ________________ _ 

September 8 ________________ · _____ do _______________________ _ 
I October 17 ______________ ~ ___ i _____ do ________________________ ' 

December 20 _______________ . 1 F. H. Tillinghast_ ______________ : 

~:::: ~:: ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ : :: : ~~~: : : ~ : : : : ~ : : ~ ~ : : : : ~ ~ ~ : ~ ~ j 

~Feet. 

1

8rwmd:Ji'l t. 

-!.55 ~::!-! 

-!. 251 
5.05 

10.50 . 

9. 20 1 

5. 80 l 

545 
1,41f) 

a H, 000 

b5, 530 

1,680 

a.:\Ieasurements madE" by floats. bt'nrf:><-c- Yl'locity coefficientu:,;ed = 0.90. 
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Day. Jun<>. July. 

1 ........ . ,, 
-- -- ---- ---·--- -- --- --- ---

4. .. .. .. .. .. ... .. . ....... ---

ti. .. ... .. .. . ......... . 

7--- --- --- -- --- -- --- --- --
8.... . -.- .... -.. . . . . . - . . . . . . . . . 

\1. .... ········- ........•..... ' 

10. .. .. .. .. .. .. .. .. .. .... ... .. 

11. ·- .. ... . .... ··--· .. ·-·· ···I· .. 
12..... . _. _... . . . . . . . _ .. __ I 

13 ..... -- ..... ----.- ... - . . . . . . . . 

11. ......... ··--- -··· ... .. 

1 ~'- . . . . . .. - . . . . . . . 

Hi... .. .... .. .. 

li. . . . . . . .. - . . . . . . . . . . 

]X. .. .. ... .. ... ... ... .. .. --- .. I 

1\l. .... --- ... .. .. . ...... . 

20 .. -~-. ·- .... -. -- ... - ... - . . . . . . . . .. . 

21.--- -- -------- --- ---- --.- -- I 

~:;_ ..... ··:: .. ::: .... :::·:.::: ...... :::· . -----

:2!1. -- -------------- ---- ----- ---

:2t-i_ -- --------- ---- --- ------

'27 

~k. -- ------------- ---- ------ ----- --- --. 

~~::::::-:-:-:::-:::::-:::::::::-:-:-:::::- . --I ~: ~~ 
31. ·--------------······ .. ---··· 

4 . . 'il) 

~.Iii) 

-1.-l'-: 

-1. .'il) 

4. :_~.) : 

-1. :32 

~- ::o 
-I.L'i 

-1.1:-i 

-l.l:i 

·1. 1.-, 
·1.1.-l I 

1.10 
I. 211 I 

~I. ; :tJ 
.-,_\I! 

li .. '-:1) 

.-,_ ();) I 

~L 7r1 1 

4.1i0 

-1.:1:1 

-1.53 

I. -10 

L ;-,o: 
4.1)0 

-t 30 1 

-!.18 

.J. 12 

-1. ::?F-. 

X. fiU I 

,-,_ (15 

I.~;, 

I. IS 

.J. 2;) ' 

I. 221 

: :~ I 

1.1:1 

L l.'i 

-1.20 

l. lf> 

.J..If> 

-1.-10 

:...oo 
u-::, 

4. ;,;, 

-1..-12 I 

:: ~~; I 

4. 2f'l 

1,8!) 

.l_.-,!) I' 

J. •>•) 

-1.20 

1. 2(1 I 

·1. 21) 

1. 20 

1.10 

I.]() 

t.w! 

l.\1:> 

·l.fl'' 

Lti.-: I 

1.50 
L :-)~ 

!.IX 

Ui'> 

1.10 

!.Hi 1 

4.12 

~- ::o 
-1. ],-, 

-1. 12 I 

-t ].) 
-1.1:'> 

\!. ,'),) 

,_ ~·> I 

t). ;)p, 

:,, !:1 

.-,_ ::o 
i'i.20 

''· ];) ! 

''·so 
~). \121 
''· \l() 

:i. "'' 

.-l. iS I 

.-,. 1:n I 

I. 7:, I 

l. :12 I 

1. :,u I, 

!. ,')1) 

-1. ,')() 

4. :)IJ 

4.50 

243 

I 

KoY. I Dec. 

4. :2.~ ! 

-1.25 ; 
-!. :2;) I 

1. 2u I 

i. 20 I 

1.211 

1.1-' I 

I. tl:) 

I. ~tl 

I. ill 

I. 20 i 

J.J;'-, 

4. ~o I 

·1. 20 

1.:211 

1.:20 I 

-t. 20 

L 21! I 

-1.20 

-1. Oi> : 
LOO 

4. 20 

4. 1.'-. 

·I.U;) 

·!. O:i 

-1.00 

-1.1.'-. 

-1.1:) 

-1.1fi 

t 2-'i 

-1.:-.:; 
-!.till 

·1.1:! 

7. ;-)~ 

4.\10 

I. x;., 

:i. uo 
I. tiS 

l. fiS 

\1.00 

X.-!0 

I.Sii 

l. iS 

!. iO 

-!. 70 
l.li;) 

I. t)S 

t i8 
-l.G8 

4.1i.'i 

-1. 71) 

RARITAN RIVEH (NORTH RRANCH) NEAR PAR HILLS, N . • T. 

This l'ltatiou wal'l established September H, lH03, by E. P. Roundey. 
It is located at the second bridge below Far Hills, ~ .• J., on the road 
to SornerYille, N. ,J., about 2 miles from Far Hills. The gage> i.-; a 
vertical lt hy fl inch cypress hoard spiked to the upstream wing wall 
of the right abutment, reading from 0 to 10 feet. It i.-; read twice 
eaeh day by Thomas ~Joore. Discharg-1• measurements are made from 
the sing-le-spm1, wooden highway bridge on the dmn1stream side. The 
initiallhlint for soundings is the face of the right a hutment at its dm-vn­
stream end. The channel is straight for 400 feet above and 300 feet 
below the bridge. A small rift oecurs in the channel about 200 feet 
above the bridge. Tbe current is sluggish. Both banks are low and 
liable to overflow. The heel of the stream is composed of gravel. 
There is hut one channel under the bridg·e. The bench mark is a square 
chiseled on the top of tlw n pstn'am wing wall of the right a hutment. 
Its elevation is 10.38 feet abon· the zero of the gage. 
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The observations at thi:-; station during 1903 have been made under 
the direction o£ E. G. Paul, district hydrographer. 

DiBcha·rge 11tewmre111ents uf Raritan Rirer near Far Hill.s, j_V. J., in 1903. 

Date. I Hydrographer. Gage I D", 1 height. tsc 1arge. 

- -~-
:-leptember ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. P. Roundy _______________ _ 

~----

}eet. Scrond-jeet. 

1. 70 74 

October 20 ... ---------------1 'Vm. Xunn _________________ _ 2.30 163 

.Mm11 daily r1aye heiyld, in tf>et, (!f Nurth Branch Ra-ritan Rhw 11ear Far J-Iin~, N.J., for 
1908. 

Day. I Sept. I o,t. 

~::::: ::::::::::: ::::::::1 ~::~ 
3 .............. ··•····· .. . 
4 ..................••.... 

.5 .••. -- .. -- ... -- •........ 

~~ .. ~:: ~ •• ~: ~ •• ••t: ::,: ~: 
10................. 1.70 

11................ 1. 70 

12................ 1.62 

13 ................ 1.61 

14 .......... ---·· 1.60 

15........... ..... 1..50 

16 ................ J 3.19 

1. ti2 

1. 5[) 

1. 5.5 

1. 56 

1. 48 

1. 80 

1>6.50 

3.25 

3. 25 

3.10 

3.05 

2. 90 

2. 71 

2.48 

alee. 

Kov_l _"" !I Day I Rept I_ O<·t Nov. I 

1.82 <tl,t\0 i,17 ............... 3.17 2.3-5 2.00 

1. KO a 1. 80 · 18............... 2. 29 2. 55 1. 95 

1..'\0 a1.XO 1\J ............... 1.85 2.40 1.8.5 

1.80 al, 7il 20. ..... ......... 1. 95 2.34 1. 78 

1.80 <~1.7.5 I :.!1............... 1.\JO 2.22 1.70 

1.80 a1.7il 22 ............... 1.82 2.18 1.70 

1. 80 (( 1. 78 23...... ......... 1. 7.5 2.12 1. 70 
1. 80 a 1. 90 2-L.............. 1. 75 2.15 1. 70 

1. 75 a 1. 90 25..... .... .. .. .. 1. 68 2.00 1. 70 

1. 75 a2. 20 26............... 1. 70 1. 90 1. 70 I 

1. 70 a 1. 90 27..... ...... .... 1. 71 1. 90 1. so 
1. 70 a 1. 90 28............... 1.86 1. S5 1. so 
1. 70 a3.85 :.!9... .. . ......... 1. 70 1. 90 1. KO 

1

30............... 1.56 

31. ..................... . 

1. 70 (f 3. 3-5 

1. 70 <12.00 

1. 70 a2.00 

1. 90 It 1. 80 

1. 90 

-------

n High mark, 8 feet. 

RARITAN RIVER (SOU'.rH BRANCH) AT STANTON, N. J. 

Dee. 

<t2.50 

!!2,50 

H2.50 

4.30 

2.85 

2.80 

2.45 

2.0.5 

2.00 

:t 00 

rt2. 60 

"2. 90 
<12,50 

a2.50 

<t2,50 

This station was establishecl,July 2, 1H03, by E. P. Roundey. It is 
located at the highway bridge about 500 feet £rom the Lehigh Valley 
Railroad station at Stanton, N. ,J. The standard chain gage is located 
on the lower chord o£ the bridge on the downstream side. The length 
of the chain £rom the end o£ the weight to the marker is 1±.63 feet. 
It is read twice each day by William \Vilson, the station agent. Dis­
charge measurements are made £rom the downstream side o£ the single­
span highway bridge. The initial point £or soundings is the £ace o£ 
the right abutment. The channel is straight £or 800 feet above and 
±00 feet below the station. The current is swift. Both banks are low 
and liable to overflow. The bed of the stream is composed o£ gravel, 
and there is but one channel under the bridge. The bench mark is a 
square chiseled on the coping o£ the left abutment 1!- feet from the down-· 
8tream end. 
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The observations at this station during 1!103 han~ been made under 
the direction of E. <+. Paul, di1-1trict hydrogTapher. 

Di.~r!t!ll'(/1' IJ/('(/NI/J'I'!neJt!R 1(1' South BIYtndr Raritan Rin'l' at Stl/nfun, c.Y. .J., i11 J.W/3. 

Datl'. Hydrographer. nage I>i~rhargr. 
height. 

June 80 --------------------! KP.Rnuwlt>y ----------------- 1 

Ju]y 2----------------------~-----do ------------------------
• I I 

September 7 __ .............. 1 
••••• do ... __ .............. _. __ . 

October 2L ..... ----------- ~Wm. Nnnn ................... . 

December 21 ......... _...... F. 11. TillinghaRt. .. __ .. _. _ .. _ .. 

;), 2~ 

2.1lt> II 

:t~O 

4. s~ I 

15!-J 

H40 
- ---- ---------------------

},[ean dl/.ily r;age height, in,ti'P(, 1!( ,.;.,'llllfh Rmllf'h Harifllll Rii'IT at StalliOn, X . .T., f!l/' Jf/(18. 

--- ---- ----------------

Day. 
i 
Jnly. l>ny. .July. 

I 

Aug. I sept. I lxov. Aug. Oct. ner. 
I I I 

1. .......... 1 .. - :Ulil 3. 0:2 :2.51 3. 01 :2.74 17 .......... :2.78 2. 91 H. tiO 3. 82 3.05 1•4. ii:2 

2 ........... 1 3.:2.-; :2.79 2. g;, :2 .. ')4 :2. 9.') 2. iS 1.'-i.-----.--- 3. 95 :2.90 :3. 41) 3. 92 8.10 "4. 40 

3 .. ---------: :~. 18 :2. i9 i 2.1;~ 2. ;,o :2. !!:2 3.:28 1!! .. -------- 3. 3i 2. 99 3.:20 3.54 2. !!8 /J 4. 31-\ 

4 ........... 1 3.11 :2. 9.'1 2. i:2 :2.54 2. 91 2. 95 20 .. -------- .5.12 2. 96 2. 9ti 3. 41-\ 2~ 90 l1 ti.45 

5 ....... ----1 3.04 3.10 :2.70 :2.54 :2.95 2. i4 il 21.--------- 4.50 2. 81i :2.74 3.38 :2. S4 4.88 

3.10 4. 22 2. i1 2. 54 :2. 9S ~- 77. 
I 

3. 34 2. 77 3.36 2. iS 
: ---- - I 

'2:2_.------.- :2.70 3. 78 , ___________ 
2. 9-'i 4. (i,) 2.1ili 2. ;)() 2. 88 2. 98 23 .......... 4. 28 2. 79 2.fi7 3.3-! 2. 7n 3. 2fi 

8 ........... :2.84 3.55 2.1il ::us ~- 82 2.1il :24. -- -- - - - - - 3. 50 2. 79 2.114 3. ::!8 :2. iS 3. 22 

9 ........... 1 

:2.82 3.3ii 2. til 2. 84 2 .. '-iO :2."> .. --.----- 3. 22 ~- 72 2. fiS 3. ::!11 2.80 3. 25 

10.------ ._--- 2.82 3. 31 2.ti.J il.15 2. 81 3.10 2ti. --------- 3.08 :2.70 2. 48 :1.22 ~- 7~ :1.22 

11.---------- 2. 91 a. 25 2.ti8 fi. 30 
I 

2.tn 2. 81 27 .. - ·--- --- 3.08 2.1)9 ~-58 :1.111 :2.65 : 3. 20 

~~:::::::::::~ 
2. 91i 3. 20 2.GG 4. iO 2. 75 2. 91 28 -- -- -- -- -- 2. 91 :2.98 2. ii2 3. 22 :2.115 I :1. 3;') 

2. 92 a. 01 :2. (Jl 4. 2ti •) j;) 4. -!5 29.--------- 2. 9fJ 3. 75 2. h8 3.0.': :2.70 

. 

3. ill 
14.. _________ 1 

I 

I 

2.R8 3. 0~ :2.;'18 4. 08 

i 

2. i1 4. 08 
I 

30 .. -------- 3. :!5 
i 

3.32 2. ;,2 3.10 :2.71 4.01 

:2. f>l 3. 8;") 2. 70 3. 35 31.----- .. -- 3.15 
: 

3.18 3.00 4.51 

16 .. --.-- 3. 20 3. 81 
I 

2. 74 11>4.30 I! i -----~----~-~~~ -
--- I I 

a High water, 10.5. I> Ice. 

Delaware River rises on the slope of :Mine :\fountain, near the south­
western line of Schoharie County, flows southwestflrly across central 
Delaware County to Deposit, where it is joined by Oquaga CrC'ek a 
large tributary draining· eastern Broome County. The upper drain­
age area is relati\Tely long- and narrow, with numerous short lateral 
tributaries. It is rugged and to a eonsiderahle extPnt wooded. There 
are low water-power dams near Hamden and Delhi. At Deposit the 
stream turns abruptly to the southeast, forming the boundary line 
between New York and Pennsylvania, until Port tT ervis is reached. 
Here it encounters the foot of the Sha~wangnnk Range, and its direc­
tion of flow is ag·ain turned to the southwest. Bclmv Port .Tervi:-; the 
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Delaware fonu:-; Lltt· diY i~iu11 hl't Wt'Pll PPHnsyl nmia alHl ~ ~::·w .J er:-;ey, 
and ultimatel)T emptiPs into l )e}a,ntrP Bay below Philaclt>lphia. Ahon• 
Hancock the main stream i:-: kno\\'11 as thP \\Test Branch of Dehnvare 
River, to disting:ni:-;h it from tlw :-:twtllf•r East or PPpadon Branch. 

The \Vest Bra1wh of thf' I h•la wa n• i:-: :-;« mJPtimP:-; calll'd the :Mohawk. 
It should not he eonfn:w<l with ::\Ioha w k River, a tributary of Hudson 
River. The East Branch of tlw Delaware flows parallPl to the \V P:-:t 
Brandl acros:-: south<'rn DelawarP County, hut it:-: drainage area is 
broader and its tribntarie:-; longPr and more branching; than those of 
the \Vest Branch. -:\Ian.\· of tlu· tri hntadl's lwad m small lakPs and 
ponds. 

From Hancock to Port .J e.ryi:-;, a cli:-;tance hy rin•r of 7ti miles, the 
Delaware flows in a hrmul, :-;hallow eh:uHwl, with numerous slight rifts 
and a relatiyely rapi<l eurreHL Sen·ral large tributaries enter in this 
section of thP :-:tream~ notably -:\Ionganp and Callicoon creeks and 
Nav~sink Hiver from tlw NPw York :-<idr>. and tlw Laekawaxen Riyer 
from Pen n:..;y l vania. 

Tlw drainag·p area of I )p}awarP HiYer a bon" Port .T PlTi~ lie~ about 
four-fifth . ..; in New York and om•-fifth in Pt•nn . .;.;ylntnia. 

Navesink Hin•r ri:-:p:-; in sonthwP:-:tt•rn l~bt(•r County, two branehes 
uniting to form tlw main :-:trPam m·ar Su] li van County line. Thn 
stream then tlow:-; southerly. <'ro:-;:-;ing nastPrn Sulli ,,an County, and 
enters D<'lawan· RivPr at Port .J t•rvi:-:. It:-: fall i:-: rapid and oftPn pn•­
cipitous, ruul it:-; drainagl' ha:-:in contains numerou:-: :-:mall lakes. 

This stream ha:-; hnen :-<nggP:-:tP<l a~ a pos:-;ihle :->oureP. of water supply 
for ~ew York, tlw propo:-:Pcl pdint of din•rsion hPing· ·• The Kitchen,'' 
at (~mtrry,~jJlp~ at Hll Plenttion of ,-.;;-•U feet ahov(~ tidt>. The drainage 
area at this point i:-: :!OO :-;qn:n·p mile:-: anfl at thP month of tlw stream is 
3-tG square miles. 

Station:-; were Jn:tintaiued in thi:-; lm:-;in clndng- HI00 hy the United 
State:-; Geological Survey a:-; follow:-;: 

\V~:·st Branch nf Delrnvan-; at fLmL·nek, N. Y. 
Ea:-<t Branch uf Delaware at Hancock, N. Y. 
Delaware Hiwr at Lambertdlle. K. J. 
Nan:':"ink Hivt·r at Purt .Tl'n-if', ~. Y. 
Kan·~ink Hivt>r at ( l(Hlddroy, ~. Y. 
Lehigh Ri\-er at South Bethlehelll, Pa. 
l\Imwonetcong Hin·r at Al'lmry, N .• J. 
l\Imwoueteong Hiver 11ear Blnnml'lmry, N. J. 

Aside from the:-:e :-;tations, nwasnn'tuenb have been made for seyend 
years h.v .John K Coclman. hydrographer of the water department of 
the eity of Philadelphia. The stations maintained by l\lr. Codman 
are located on the. following streams~ all in the vicinity of Philadel­
phia: PPrkiomen, Tohickon, nnd Xeshaminy ereeks, and Sehuylkill 
River. 
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SCHUYLKILL RlYEn NE.\lt PHILADELPHIA, PA. 

Thi:-:; river recei''P.-l the draina.!.!'e of the portion of southeastern 
Pennsylntnia !yin.~· IH~tween the Lehigh Hi,Ter on the north and t~1e 
Sus<i uehan na Ri n•r on the s(mth. lt flow~ in a general southeasterly 
course, <'mptyin~· into Delaware Hiver. the city of Philadelphia being 
located at the j tuwtioa of these :-;treams. Records of the height of 
the river at Fairmount pool h:tn:~ heen kept for many years, but not 
in such form a..; to ht> nsPfnl in ('O!ll~mting· daily discharges. In 1SD8, 
however, cardul estimates were prepand by }fr. Codman, the results 
being g·iven in tho Tw.~ntieth Annu:d Rep~nt, P,trt IV, page H7. 

The ti~·m·es fur tLtil.v <lisclutrg·e in the following table represent the 
total tlow of the stre:ttn, the a:nount wastPd over the tlashboards at 
Fairmount tlam, the ptt:n1):t6·e from the river, the leakage, and also 
the quantity usncl for pmver at Fairmount. 

The following fignrcs for 1!10:) were furnished hy .:\ir. Codman: 

[llminage art•a, L\l1S "'lmtre mile>l.] 

--------·-----

[J;ty. :lf:~r. A[11'. ; .\lay . .Tmw . .Tuly. 
I 

Xov. I lll'('. 
! 

1. 
-... ~: ~~~ i ~: ~~:: ~!1, ~~ ~ 

~::o t, 1111 

;,, 1 Iii I ::!, 6\1:3 l, 4-V:i 

I, :1ti0 ) ~. ;,;;2 1, l·l!i 

.~, 2~o : ~. :1"11 1 1. ~-1;, 

''·lit'.:! ~. 212 1 1 .. u.-~ 
::.sJU :!.~!~: 1,4{.", 

·1. :::!11 •I ·• i•l I, -14:'1 

I 

5.1~1:, :.!,S,SO 1.346 1,260. 

·1, .J:,s t

1 
~. :!O"i 1, :i41i !. 1, 260 

~.HH 

1

1,tiU4 1,:i.J.ti 1,260 

1, 1\).'i 1. 274 1, :1lii i 1, 2110 i 

1, 411.) 

1, 416 

1, 41G 

l,HG 

1, 41G 

1,4lfi 

4_ ....... . 

fi ... _ .... 

.-1/il /.S~) .S, ;jJj 

1 L ~~~ l 7, ll 1 I 
I 

s,:-:111: \l.~s~l ti.~l~ 

, 1, 2i·1 1, :i.J.G I 1. 2ti0 

1. 7~8 1.fi01 1,34ti 1,21)0' 

'······-·-···· i,2tiO 7.Sil~l .-•. :-ut ~l.\J::s ~.112' 1,44;1 1,3::2 :!,411 1, lS2 I 1,:14ti ],~GO I 1,11G 

::-> ............. ti,U3U i.:!.'i\1 ;1,:i~l! t'o.fNI :!.:i1:! 1,4-!i) 1,3fi:.! ~.411 1, 1:-.:2 i 1, ti.~IG : 1, :ltiO 1, 41G 

9 .............. 01,0till ti,.'iS~l li,7''1 ~I:.'U ],Slti l.I.J..) 1,:Jn:2 1.7.-~1 1,1S:2
1
17,80G 1 1,260 1,·416 

1,182 1:29,~1f'ti 1 

1,260 1,41G 10 .. ·-········· 4.110 ti,n.>~~ i,::u.J. 1u.t>t:u 1 .. '1tl 1.14.-, 1,citi:.! 1,:3s:> 

11 ....... _ ... _. ::, ti.'-::; P>,lst t:, \ll c~ 8. wn · 1, iGtl 1. .1t-1 1, c:t::2 1, :i85 1,182 lfl, O::iG 1, 260 , 1,116 

1:2 .. ·-···· LS;)~ 7,\1.)(1 ti,;1.J.I ti,\l.'-0 1.'1l:ti i./:2."> 1.:36:2 1,:3S:i 1,18:2 11, 16ll 1, 2()() 1, 416 

1:-i..... i .. ~HO S,;-),-~~1 I\;-),.;;;~ ti,~!•U 1,:1(\t) ~1.~:3~J 1,;)_;:2 1,8~.1 1,1::-12 7, 4i6 1, 260 2, 762 

14_ :2.6::11 li,s.'i\l !i,Hl IU,1.'i0 1,;,()11 :2.113 1,:l6~ 1,:3:<> 1, 182 f>, 15G 1, 260 4, Y7G 

V->... ::. :cill'-: li, ti:i\1 4, 4\JI 1\1, .-,~il ' 1 ,:,uG 1, \lSi 1, :3ti:2 1, :-lSi> 1.1S2 4,2.56 1,260 2,G03 

1ti. :: U 1, :'10ii 

17 ............. _ I. ::1u . s, .">~'.' ~.Uti:! ::-:n 1, ;,on 
1.'-' _____ ......... 4, :nu 1:. i"\l ::. :tst ·"· .>w 1 .. 1011 

1\l. 

:20 ... ________ ... '2, t~;-:u -J. ~1;1-± H, t).-{i l;, -t:-.:jl I 1. .-)Hit 

:21. .. --- ..... -.- 11i, 4"0 I. l:i\1 ::, lifl/ i\ :-;]" 1, ;)llli 

:.!~ ... _ ..... __ .. to.1~u ;, ::u1 ;,, ~til i1. ti.'-,IJ 
1 

1. ;)tlti 

1, :lu7 1 1.tiH 

2.1 .............. :3, <;,.;;;; 4, ::u; :!1. :;114 4, ~211 1. 5 11: 

~:-)_-------.---

:27_ .. - ........ . 

:28.---.----.--

29 ....... - ... -

30 .. -- -· ..... . 

31..- ...... -. 

4. :lui lV. 7i .J. 4, 2·.:o 1. ,-,uti 
4,3Ui ll,;,.sj 4,11/U 1,;,(11) 

4.~:u7 8,311 :-:.~.~~~ l,~)o,; 

7, 7'4l.l 1:2.-1, 01\l li,t)-1- j II ::, l.tl" '; 1, .-lUll 
s,mu ···-··· .1.:,.-..:_: ::,:1.-~-~ 1 .. -,o,; 
11,:·;]11 !•··-- .. , ;,,:1\ii 11,.'i:iti 'l},;lllli 

ti, o:;o 1 ~---~~· ~~-~~-··~ ~·;,uti 

1 ) 7l ),-, 1 . ~-)()~ 1' 8~.) 

1. w-, 1. ~:1 ·~ 1, ::-.:", 

1.-1!:-, :\,,'-,.Jti 1.:3.'5 

1. 41;1 11. 1."~ l. :::.-:.-, 

1' ~1:! l .). 04.~ 1. ;~g-, 

4' ~~;);··, .-), 7.~~ 1, ~.,,l 

1,1:-:2 

1,1'i:2 

1,H:2 

1, 14:2 

3, ·119 

:3,tJH 

3, 41\l 

:3, 7!6 

1, 1:-.2 ~. ti\1:2 

1, 1S2 2,:372 

1,2GO 1,508 

1 •>1)0 1, ·116 

1·:.·>c I 1,416 

1:;;~! 1,4113 

1, 2GO ! 7, 9\lG 
1, 260 : 14, ()i)t) 

1,1~2 I 1,9.-12 l,::!liO Ci,7J.! 

~.471 :.!,09."\ 1.:~8~1 1,18:2 I 1,\l,):.! 1,~110 3,189 

:3,\12:3 1,080 1,:3~:1 1,1:'1:2: 1,~1;,~ 1,:2CO 3,4~\l 

~.143 1,420 1,:}s.> 1,1.'-i:! 
1

11,712 1,260 2,\l.'i1 

~. 1."1 1, c:ti2 1. :1.~.1 1. 1:-::2 1, 4::18 1, 2tiO :J, 100 

1 , t itl:l 1. :3G~ , 1. :l'i.) 1. J,s~ 1, 438 1, 260 1, ti:31 
I 

1,177 1,0ti2 I.:l:-.5 1,1s2 1,4:38 1,2CO 1,:i1G 

l,ti~1 l.:lti~ 4,\IIC> 1,1s2 1,43S 1,2fi0 1,41G 

~.i1.J. 1.12" :3_;,,,, 11R'' 13-tn11"Goi'1,41G 

....... 
1 
YJ,'~2 

1 

s,o7''-'-·--··--_~~--_I1_:_34-G--'!_--_·--~·-·_-I_1,.nG 



248 STREAM MEASUREMENTS IN t!)Oa, PART I. (NO, 97. 

PF.RKIOl\IEN OREEK AT FRJU>F~RICK, PA. 

Perkiomen Creek drains an area lying northwest of the city of Phil­
adelphia. It flows in a southerly direction~ emptying into Schuylkill 
River about 7 miles above Norristown and about 18 miles above Phil­
adelphia. The point of measurt>ment of diseharge is located at Fred­
erick about 12 miles abov·e .the mouth, and is also above two large 
tributaries known as West Swamp Creek and Northeast Braneh of 
Perkiomen. Both of these tributaries h:~,ve been measured-the first 
at Zieglerville, and the second near Schwenkville. The drainage 
area of the Perkiomen above the point of measurement is given 
by Rudolph Hering as 152 square miles, of which 111 are cultivated 
and improved and 4:1 untillable and wooded. Measurements of this 
creek were begun on August 20, 1884:. Water-Supply Paper No. 
35 contains tables Qf the daily discharge for the entire period from 
1884 to 18fl9~ inclusive. The records of daily diseharge for 1903, as 
furnished by John E. Coclman, hydrographer of the water department 
of Philadelphia, are given in the following table: 

~fean da'ily dischm·ge, in .~ecoud-feet, of Perkiomen Oreek at Frederick, Pa., jo1' 1908. 
[Drainage area, 152 square miles.] 

Day. I. Jan. Feb.il\Iar. i Apr.[ May.~~une.j.July.~~l~=--- Sept.~~~ NoY. Dec. 

]. ............. I :.!30 301 1, 103 351 ' 119 ' 47 : 125 GO 192 i ()9 60 55 

2 .............. i 259 302 496 2!'>4 113 i 53 90 41 141 66 G1 53 

3 .............. ! :1,840 293 4191 213 107 
1 

58 76 43 115 GG 66 57 
4 .............. : 911 2,520 341 468 12G 50 143 69 88 60 73 57 

.').. . .. .. .. .. .. . 541 999 318 423 128 45 1 118 204 77 46 77 60 

6 .............. ' 493 348 290 270 111 45 l GO 131 69 38 81 t>O 

7 .............. I 367 312 25.') 415 111 60 I 55 129 59 : 86 79 60 

iL............ 32:2 351 391 1, 470 102 100 53 128 liO . 85 59 60 

9.............. 249 362 568 1, 876 96 99 4G ~0 t\0 i 4, 236 54 GO 

10.............. 265 218 468 514 97 77 45 t>7 t\4 i 3,142 67 67 

11.............. 245 474 489 I 389 88 1,147 48 t\8 G9 I 770 ()5 75 

12.. .. .. .. .. .. .. 381 956 406 450 80 1, 668 46 63 G4 ' 467 58 75 
13.............. 290 437 301 463 83 296 49 55 1)4 281. 57 611 

14.............. 300 351 275 1, 737 82. 198 54 62 49 219 57 491 

1!'> ....... -.... -. 198 386 242 2, 126 72 235 58 69 51 177 58 224 

16.............. 198 803 210 911 73 172 52 60 53 138 75 141 

11.............. 232 481 I 196 581 75 138 43 54 4s 131 139 114 

18 ............. ·I 221 404 186 427 G7 128 2, 055 54 300 I 215 349 107 

19 .......... : ... 
1 

188 327 171 336 G6 99 8G2 51 100 188 109 62 

2o.............. 166 28.5 168 296 G7 202 1, on fll 59 163 104 2, 813 

21. ............. 2, 017 282 199 255 t>5 825 9.55 51 49 12.5 90 1,196 

22.............. 702 233 520 217 54 295 329 47 52 119 73 397 

23.............. 328 207 2, 778 203 44 378 214 40 56 133 79 209 

:.!4.-............ 219 208 1, 278 195 52 512 145 40 60 96 95 168 

25........ .... .. 222 208 544 183 46 278 113 48 49 62 84 1G3 

2t>.. ... .. .. .. .. . 203 208 380 173 38 199 36 50 40 67 66 140 

27.............. 195 481 342 165 38 156 74 47 33 81 59 119 

28.............. 1' 295 6,181 305 155 45 109 62 473 29 70 59 124 

~~::::::::::::::1 ~~~ 1::::::: ~~~ ~~~I ~~ ~~~ 1~; ~~~ :~ :~ :~ ~~ 
81.............. 444 .. .. .. . 5.')11 43 Gl4 233 65 68 
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NESHAMINY ClU~EK HF.LOW THE l<"ORKR, PENN:-4YLVANIA. 

The drainage basin of XPHhmniny Creek i.-; immediately Bouth of 
that of Tohiekon Creek and of a portion of that of Perkiomen Creek. 
The ~tream flows in a general southeastPrly and southerly course, 
entering Delaware River at a point about 12 miles above Philadel­
phia. The point of measurement_ is at the forks of Big and Little 
Neshaminy creeks. The drainage area at this point is 13H.3 square 
miles, of which 12.~.2 are enltivatPd and improved ancl 11.1 miles 
untillable and wooded. The daily discharges from 1FI8± to 1900 arP 
given in \Vater-Supply Paper No. 47, pages 90 to 98. The following· 
table of daily discharge for H103 was furnished by Mr. Codman: 

Mean daily discharge, in ucond-feet, of _;Veslwminy 01·eek below the forks, jiJr 1903. 

[Drainage area, 139.:~ "quare miles.] 
--------;-----;---~----------~----

:\fay. .June. Day. .Jan. ! Feb. '11\Iar.l Apr. 

l.. ............ --~83 --~~-~---:.;: 3~ti l--11-0-,--25~ 1 

2.............. HJ2 1t>4 I 433 23.5 107 18 

21 

13 

17 

HI 

20 

29 

37 

32 

3.... . . . . . .. . .. :.~.147 1t:9 I 33\J 213 98 

4.............. G37 2, 946 I 287 526 112 

5 409 917 i 264 402 115 

6
7

:_ :_ ._· :_ :_ ._· :_ :_ :_ :_ : __ : _: :_
1 

424 223 I 235 221 105 
340 72 227 :333 99 

8. ... .. .... .. .. ~07 72 393 . 1,535 94 

9.............. 207 132 868 : 1, 011 87 

10 ............. . 

11 ........... . 

12 ............ . 

13 .. 

15 ......... . 

18 .......... . 

- 19 ............. . 

207 167 
43.5 319 I 

431) 1, 003 

185 427 

144 371 

107 410 

[-..!1 l'i36 

50t) 348 

439 339 

500 3211 

2Gi 2, 95:.! 

235 : 2, 208 

ss li.'i7 200 1. 003 

RS 607 179 472 

HR 48f> ltif> 405 

RO :~39 11>3 330 
20.............. xu 2il7 14ti 290 

21. . . . . . . . . . . . . . 2, 098 242 167 260 

22.............. 4:i7 213 1, 005 235 

23...... ........ 154 213 2,12.'l 218 

24. .. .. .. . .. . . . . 1~0 213 H39 ' 193 

25 .... ·········· 10;) 213 442 179 

26. ..... .... .... 97 213 320 i Hi7 

27.............. 80 

2R .•••.•..•••••. 11, ti9R 

3.)2 264 ; 154 

4, 9R4 22fi ! 129 

29 .............. I 446 19il ' 110 
397 ' 105 

64 

48 

48 

46 

43 

41 

~~ I 
33 ' 
36 i 

33 

31 
:n, 

108 

88 

ti9 

47 

41 

41 

36 

28 

2tl 

56 

140 

94 

31 1 68 1 

28 121 I 

26 . 90 

24 I 47 
24 ' :~G 

23 :n. 
23 . ]()4 ! 

33 17:3 

July . 

68 

40 

titi 

76 
;)l) 

34 

31 

26 

19 

1f> 

19 ! 

18 ' 

15 

15 

14 

12 

11 

97f> 

737 
111 

60 

47 

322 

90 

45 

34 

27 

Ang. I Sept. I Oct. i XoY. I De<'. 
! I i I 

----------

73 97 25 

32 79 24 

22 63 23 

26 47 20 

87 501 20 
90 297 I 20 

98 90 20 

86 

37 

36 

34 

31 

34 

62 

99 

3G 

31 

26 

21 

19 

18 

54 11,061 
48 : n, 9t:5 

44 ! 2, 742 
41 1, 338 
38 . 5.')3 

2X 362 

~4 2G1 

26 192 

202 166 

240 188 

129 19.') 

78 158 

47 132 
41 1')•) 

36 . 109 

ti3 31 
i)(j 31 

54 :n 
59 i :n 
tis 1 a4 
76 · :~s 

()8 41 

f>~ i 41 

50 71 

48 133 

H 1n9 
n , 144 

41 1, G55 

42 448 

41 357 

47 64-t 

63 1'>46 

121 ! 381:1 
7\J I 273 

53 2, 704 

47 1,171 

41 203 

16 32 10.') 40 1.')4 

16 32 92 40 ! 144 

18 29 Sf> 41 144 

16 2G 81 41 154 

15 27 77 41 176 

114 so ' 73 40 ' 188 

4:i4 ;)2 119 30 1G.) 

38 184 i 29 tiS ~7 131l 30 .............. li HR 

:n.............. 229 

---~-1-
9.'12 1 ..... 

I 
31) 3t>ti Ill) 1

1 
••..••• 

__ i -------'---~ 
tit: 1:1.'l 

DELA,VARE RIVER AT LAMBERTVILLE, N. ,J. 

This rin'r rises in Delaware County, N. Y., flows in a southerly 
direetion, forming the boundary hPtween the ~tates of PPnn~yh~ania 
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and New ,Jerse)~. and emptiP::; into Dehware Bay. ~lc'asnrements of 
tlmv ·were made during the 1attPr half of ,J nne, 18!11, by Prof. Dwight 
Porter and ::;tudents at the Delawan' \Yatergap, Pa. The results show 
a tiow of from ~.noo to :2,:2( )() st>t•ontl-fed.. Thi:-; 'vas said to he the 
lowest .T nne stage' for fi \'e ,Yl·ars. }leasurement::; were made during 
the drought of 18~;) hy Prof. L. ::\I. Haupt at. Point Pleas<wt Pa., 
near the intake of the Delaware and Raritan Canal feeder. The dis­
charg-e a bon~ the bridge was 1,6•1 7 second-feet, and below the bridge 
Li-12:--1 seconcl-fer·t. DPlaware Rin'r wa:-; measured by E. (T. PauL 
.June±, 18!!!1, at }lartins CrPek, Pa., 7 miles above the mouth of Lehig·h 
Hiver, and a dischargE' of j, 7::2± seeoncl-feet W<lS found. Systematic 
measm·emenb; of river height wPre. he.gun on .July :2:3, 18!!7, at the 
eo\'erecl toll hrirlge at LamhPrtvillc~ ~ .• T., a town on the Belddere 
division of the Pt>nnsylnlllia Railroad, Hi miles above Trenton. The 
gag(', established hy E. ct. Paul, eonsistecl of a stamped-link brass 
chain with a G-pound :..;a:-;h weig-ht attached. The chain passed over a 
pulley and the index wa:-4 rr•ft•lTPd to a :-;eale painted on a horizontal 
hoard :3~ feet long, fastr•.nNl to tlw F<tudding and inelo:-;ecl in a \Yooden 
e\>Ver. The index of tlw gag·p dmin wa:-; marked hy a copper rivet, 
~t-1. :--;;, ft·et from the end of tlw wr· ight; tlw gag-e read :::2 feet when 
tlw water was at zero on a gagP on the fir:-;t hridg·e pier. 1\leasurements 
\Vl're mack from thn window.'-' of this l'OVtH'e(l hridge. The initial 
point for F<otmding·s was on tlw left lmnk. ThP ehannr~1 aho,Te and 
helow is nearly :-;traig·ht, the water being :-;luggi:-~h for a short :-;pace on 
the left :-~ide. Tlw right bank i:-; hig·h and the bed of the stream is of 
gravel and :-;and. Tlw observer wa:-4 Charles H. Naylor, collector of 
bridge tolls, Lambrortvilh•, N .• T. 

The bench mark i:-~ a copper holt st>t in the ~.:ill of the extreme south 
door of the east :-;id~:• of the Pt>nnF;vlvauia Hailroad flt•pot, put in hy 
the Penw.;ylvania Railroad Company on their line of levPls, So. H, Sanely 
Hook nwan ticlP, 7::3. HH feet. Its Plevation is jj.J-3 fPc>t above gage 
datum. The hr idge at whieh this :-~tation was loeat<:'d 'vas washed away 
by the tlooclof October 1(1~11, lHo;.~~ bnt gage lH'ights havP heen taken 
from a tPmporary gagP 'm mw of thP piers. 

The uh;;.;ernttion:-; at this station during 1\IU:) han· heen made under 
the dil'ecticm of E. G. Paul, <listriet hydrograplwr. 

Dall'. Hydn•grapher. 

I 

June 27 --------------------1 John C. Hoyt _________________ _ 
Angu:'lt 8 __________ .. _______ ' _____ <lo ___________________ . __ _ 

(fage 
lwight. 

net. Stcond}cet. 

tl. 00 22, :35{ 

4:.18 7,305 
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Day. .l:tn. Ft·lt. ' :'.lnr. Apr. \Ia~· .. Tmw . .Tul~·. _\;1g·.-l ~=t~-~ Or>t. XnY. Ih•<'. 

L ............. ;,_ 4;, l.li.> uJ::.:,s li.tiO' 1.~0 ::.011 ;,_70 -4.till ti.\lO :-:_:,u 4.tiil -4.40 

:_! ______________ ;._:_!:, ti.J.-,' 1:.!.\lt) (',,.{() .{,();) ~.\!:-, ·'··'" -4.:.!~1 li.1;, :: . .-{1 .J.(',:, -1.~.') 

"- ___ . _ ... ____ . li.il:J ''· ~.-, \l. If• ;,_ \l!'l :1. \F> :.: .. -,.-, .-,. 10 -4.05 : •. no ::. ;,o 1. .-,.~ -1. ;)0 

4.............. ti.l:, 1 I. 44 I. s.-, h. S) :1. \Ill :.! .. '-.~ -4. >-:.~ 4. 00 ;,, :_!:, :l. :.!i'J 4 .. 10 4. :~0 

i'L--.-.- -----. li. ,;,) .'i.-Ill I. :20 ii. \).') 4. llll :.!. 70 -!. 70 4. S.) .J. \li1 :::.40 4. i)IJ 4. !.) 

tl.. _. ___ .. _ _ _ _ _ li. ::.-, i. ''·'~ li. ~~~ 5.10 :~. \,.-, :2. 70 .J. :,o .-,.so -!.li> :'l. :;u 4. ;,o 1. ·In 

7.............. !'l. \I.-, I. :!0 ti. tiO ;,_ E•li ::. s:, ~- s:, ' I.;;;, li. ,-,IJ -1. C1il ::.80 I. .J::i I. ;2;, 

S ............. Ii.f:>O G.tiO ti./11 li . .JU :~.7.) 3.~'> .J.]:-, r,.liO -4.3:> ::.10 .J.liO ·Lilli 

!l. ...... "'..... ;'i, :.!ll li. :30 7. HO ' I. J.i :C:.Ii;) I :L sO 4. 10 ' ''· Si'> -4.:25 9.-40 .J. ;,o -L .J.O 

10 .............. 4,.>.;;!) 

11.............. ( I• I 

12... .. . . . . .. ... (I•) 

13........... (I•) 

14........... I I•) 

1">.----------.-
16.-----.-- II•) 

h. so 
.">. ;,o 
li . .J() 

I. 30 

li .. 'i(l 

17-- .. -----.---- 11J 1 1 t;. :~u ! 

-1. ::o I ;), tifi I lS .... __ .. _ .. __ _ 

1\l. -------- I. 70 II• I I 

:20 ..... - .. . 1.-lll' 1''1 

:21 .......... . 
•.)•> ........ _____________ _ 

\1.10 

s. till 

\l. \10 

\1.10 

7. 70 

ti .. 'ill 

li . .J."> 
li. ,,, 

:2:\. ..... .. ;,, ;;:, .J. SO 7. \Ill 

:.!.J ...... .. ;,_ ;jO I. \111 •II:.!. 7:: 

S.lltl 

ti. ~Ill 

li.liO 

7. 1;~ 

7 .. -.;o 
7. r, 
7 .u;, 
ti . .J<• 

;,_ \IU 

:~. tiu :-L no 8. ~l) 
I 

:=L liU ! :). t;.~ :-L ~.!) 

::. 'ii'> I .'i. 70 .J. 00 

:). t:, I "· ,,_, 3. \10 

:1.40 \1. :~.~ , ::. :-iO 

:1 . .JU 

:L ;-;!) 

::. ::u . 

:t::o 

7.1ill 

7.lli 

~-\Ill 

"·"'' 
''· .. j.') 

;,_SO 

li.'ill 

li.lill 

~.GO 

-4. ~u 

4. f;;) 

;,, .j;) 

;).10 

-L 90 

-I. till 

-1.:-10 

-1. :!;) 

.J. :20 

Llli 

ct. u.-, 
-1. u;, 
1.:20 

-l.lll I 

1.10 

L (1(1 I 

.J. :20 ~0. :20 

.J. lfi 1':.!0. 70 

ct. 10 ( 1:2.70 

ct. 10 9. ·"'' 
-Llli'> I. :~0 

;:, ~5 

.-•. 10 ' 
• •. c, 

4.-40 

.J. 3ll 

-t.::o 
-4.:20 

.J.. 4:5 

4. 30 

-4.:2.5 

.J.. so 

L :.:o i ,1.1 

I. ~I) i ''I 
.J. :.!0 (l•1 

,->.till t.l'l 

7, ;_;5 1 f,) 

r •. f•U :L 70 
.-, .. '-U ;,_ ;,;, 

.-1. --1r. (i. '2:-, 
;,, :.!!"> cl. Vi) 

.-,. u,-, t. 15 

;,_ 10 I. \IU •II~. HI ' I. Sll ::. ~;, ti. ill J). OR il. S.", , ::.tii'> :,. ;-,11 ;,_ 00 :-1 • .'iJi 
:.!ti ________ _ I. Ill 1. Ill \1 • .-,:, 

1 1. 70 :). 10 ti. :;u .J. till :-1. 7;, ::.no "· ... , ·L x:, ::.70 

'.27---------

~S.--------

:29.------------

30.--------­

~]_--------

I. /II 

'i. 1~ 

.'i.ltl 

ti.l:, 

li. j;, 

·1. ;,;, 

t. ~~~ 

• IIiedtl'~t n·<:.,r<l1I'>.lll at sAil p. 111. 

h F~rt)Zt'll nt gn.~t·. 

::. ~0 

;;, 00 

::.HI 
::.10 
:l.]() 

;;,J·1fl i 

;,_ tiO ! 
I 

.J. ;~(I 

-4.10 

3. ~10 

;), \!() 1 

.J.iiO 

.t. ~~;, : ;-L r,o 
7. ;-lti ! :~. ::.u 
7. 7f· .... -. 

.-•• ];, i 

.-,_ltl I 

,,_ (\(\ I 

I. \Ill I 

4. sn 

,. Higiwst rL·<·nrd :24.:-, at :i a. 111. 

!. ;,:, 

1.10 

L Ill 

l..'lll 

•l Highest n••·orrl 1B . .'i at lii.:.!Op. 111. 

TOill<'KOX (~JlJ<jJ<~K AT l'OINT l'LEASA~T, PA. 

::.oo 
tl•) 

'''I 
(l'J 

Tohiekon Creek drain~ an area of 10~ square miles in Bneks County. 
north of Philadelphia. It tlo~'S in an Pa~terly <·om·se, entering Dela­
ware Rin'r ahont S milt>s ahovl' Lam h<·ttville, X . • T. In a stnteu1ent 
l•y Huclolph HPriilg', printPd in tlH· rq)Ort of tlw Philadelphia water 
dt>partnwnt fur l.~St,, pagP :i.1o. is gin~n a dassitication of the drain­
ago<' area of Tohidi:on Cref'.k, fro111 which it app<·ars that 7H S<lmtre 
Juih·~ i:-; vultiyatPd awl impron•d and ~() ~~puue mil<'~ untillahle alld 
woode<l. ::\Ieaslll'l.'lllent~ of t.lw di::;l'harge of tlw ('l'l'ek are made near 
it;-; mouth at Point Plea;-;ant. Hain gagPs arn located within the 
drainage basin at Quakertown, al:-:o at a point ahont 3 miles north 
of Bedminster, and near Point Pleasant. 

Tables of dail~~ clischarg<:> in ~ecoml-feet, for the year~ 1888 to 1899, 
inelusive, are published in \Vatcr-Supply Paper No. ±7, page 81. 
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Daily l'Peonl:-; of gage height wert> not kept during 1900. The follow­
ing· tigurP:-< of di:·wlutrge for H~o:>, werP furni:-;he<l hy Mr. Uodman: 

.J[mn daily di.w·htu·yc, in St'courl~fet'f, 4 'l'ohicl.:on OJ·ak ttl Puint Plcwuud, Pa., fur 1903. 

[Dminage an•a, 102.2 square miles.] 

-
Day. I Jnn. :_ Feb.J M_n_ r_. i Apr ___ I_ )lay. 

---~~-~- ~-- : _____ , -- - ---'-~- I -

I 

1. ............ ; 170 223 i 1,594 I 240 

~::::::::::::::11.~~:: 1~~' ~~~ 1~~ 
4 ...... -- -- .... ! 993 ' 1' 940 138 440 

~- .... ------- .. I .'i04 : 1,186 1111 . 40'2 
fo ...... ........ • 30,\;' 26.') 10fi I 185 

1 ............ __ I 1n 28o 87 152 

:::::.:::::::::1 ~~~: ~~~: ~~~I~:~~ 
10 .............. 1 1311 143; 465' 333 
11 598 229 : 419 381i 

12:::::::::::::: I 610 I 920 I 34:) 450 

13 .. -- .......... I 144 3-56 .! 1.')7 266 

14 .............. i 131 250 i 1JA 1,571 

Hi .............. ! 119 185! 92 2,260 

16 .. - ......... - _I! 107 456 i Sti 908 

17- .. -- - .. -- .. .. 107 531 : 7!1 392 

18 .... - .. -- .... - 107 203 : t1i 184 . 

19 ....... ____ .. _ 107 194 114 11.') 1 

20.............. 131 134 Ill .'14 : 

21. .. --- .. --.... 1, 078 112 72 ' 

22.............. 812 lOll H.'i9 .'19 

23 .. -- .. ----.... 240 100 2, 204 ;);) 

2-L .. . .. .. .. .. .. 120 \'17 1, 77 4 50 
25. ~ ____ .... __ .. R5 87 480 

21> •••. ---.- ••••• 72 ~~ 172 

1il I 
t\45 3,4\'18 

808 -------1 

27 ............ .. 

28.- ...... - -----
29 ............. . 

liS 102 

79 

73 

30 ............. . 778 I 1x3 

46 

4ii 

47 

41 

32 

28 

:!7 

2S 

21 

3ti 

:lG 

32 

29 

24 

ltl 

21 

24 

17 

15 

15 

12 

12 

11 

- -----------~· 

.Tune.J July. I ~~~:_ Se!t-J~~J Nov. 

RO- I 44 84 11 :1· 22 
72 23 G2 11 21 

;, n 20 4\) 9 I 21 

48 I 31 5S 10 I 22 

66 I 13tl :{.Jo ii I 24 

32 ; 115 

1G 

34 

70 

290 

G40 

345 

108 

7G 

59 

24 i 

15 

14 
11 

11 

10 

12 I 

13 
10 : 

8' 

112 

73 

52 

43 

41 

36 

26 

29 

28 
1.) 

40 5 1 24 

33 302 1G 

31 11,132 21 
4o 1, n5 I 18 

G37 I 1, 766 I 10 

259 547 10 

181 320 

468 117 

214 59 10 

224 

73 27 

49 619 21 

40 4, 968 22 

3."> 2,402 20 

34 203 21 

32 404 24 ' 

21 240 

20 107 

1-1 7G 

28 59 

131 60 

142 

l11 79 

42 ()2 

30 46 

29 38 

:~o 38 

23 43 

14 42 

23 ' 

~3 i 

18 

16 

41 

243 

141 
():) 

42 

33 
3·~ I 

2~ I 

2i 

Dec. 

23 

25 

()4 

35 

30 

flO 

5fl 

39 

39 

44 

60 

649 

756 

313 

129 

95 

100 

124 

1,435 

1,857 

3S3 

178 

125 

97 

105 43 11 33 31 97 

65 29 10 30 I 31 97 

4t3 20 1il 31 1 27 97 

304 2'2 897 29 i 20 97 

ltl3 281 303 10 27 20 92 

31.--- 328 :::::]_ 69.') ~---~--~~_._l·_ .. _-_ .. ---'.'-------2--'i--'-l·_-_ .. _ .. _-,____87 

l\1CSCONETCONG RIVER AT ASBURY, N .• T. 

This station waR established .T uly 4, 1903, by E. P. Roundey. It is 
located at the graphite milldam at Asbury, N. J. The gage is aver­
ticallt hy 6 inch cypres:.; board, reading from zero to k feet and spiked 
to the timber frame wbieh holds the gates to the flume. The discharge 
is computed from the head on the crests of the two spillways, using· 
eoeffieients derin'd from experiments made at Cornell University. 
Levels of the erest have been taken and their profile plotted. There 
are two sections of the dam. The right section is 42 feet in length, 
has a vertical downstream face, and a slope of 4:1 on the upstream 
faee. The coefficient used for this section was derived from the gen­
eral eurve for varying upstream :.;lopes deduced from the recumputed 
U nitPd State:.; deep waterway experiments and is 3.48. The left sec-
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tion has a length of 83.75 feet and has the same upstream slope a~ the 
right section. On the downstream face is an apron with a slope of 2 
horizontal to 1 vertical. The coefficient w.;ed for this section was 3.66. 
The inerease due to apron siphonage has been estimated by compari­
son of Freeman's Cornell series to model B with United States deep 
waterway experiments. 

A rating table has been construetecl by computing the discharge 
separately for the different sections of the clam and then combining 
these discharges to form a single table. To the flow over the dam 
must be added the amount of water that passes through the wheels, a 
record of which has been maintained. The observer is Lewis Miller. 
Records at this station are made· only at flood stages, when the ree­
ord at the near-by meter station might be defective, owing to over­
flow. The bench mark is a square chiseled on the upstream corner of 
the right abutment of the right section of the darn. Its elevation is 
7. 94 feet above gage datum. 

The observations at this station during 1903 have been made nuder 
the direction of E. G. Paul, distriet hydrographer. 

Gage 
height. 

Pat. 

0.50 

. 55 

. 60 

.65 

. 70 

. 75 

. so 

. s.s 

. 90 

. 9.5 

1. 00 

1. 05 

1. 10 

1. 15 

1. 20 

1. 25 
1. :)0 

1. 3.5 

1. -!0 
1. -!5 

Rating tablejiJr J[w;conetcoug River at Asbury, N . .J., for l!JO:J. 
---- -------------:c---------------------, 

Di~chargc. :1 h~:;t. 1. Discharge. h~:het. Discharge .. , h~l~het. I Di~chargl'. I 
---11--'----

"''"'"'~f : r:~ I &om::t r:~ ~T:.~t II E~~ ""~:·~r 
-!7 1. 60 559 3. 00 1, 8-!7 II 5. 00 -!, 365 
62 1. 65 595 3. 10 1, 960 5. 10 -!, 510 

78 1. 70 631 3. 20 2, 073 .). 20 4, 665 

95 1. 75 668 

113 1. 80 

132 1. S5 

152 
172 

Hl3 

215 

2-!1 

268 

296 

325 

355 

387 
-!19 
4.53 

1. 90 

1. 95 

2.00 

2.05 

2.10 

2. 15 

2.20 

2.30 

2.-!0 

2.50 

2.60 
2.70 

708 

7-!9 

791 
83-! 

877 

920 

963 

1,006 

1, 0·~9 

1,137 

1,228 

1,322 

1,-!23 
1,529 

3.30 

3.-!0 

3.50 

3.60 

3.70 

3.80 

3.!:10 
-!.GO 

4. 10 

-!.20 

-!.30 

4.-!0 

-!.50 

4.60 
-!.70 

2, 176 

2,294 

2,412 

2,652 

2, 77-! 

2,901 

3,028 

3, 157 

3,286 

. 3, 415 

3,550 

3,685 

8,820 
3,9.55 

5.30 

5.-!0 
.~.50 

5.60 
5.70 

5.80 

.5. 90 

6.00 

6. 10 

6.20 

6.30 

6.-!0 

6.50 

4,820 

-!,975 

.5, 1:-:W 

.5, 2Hi1 

5,-!-!0 

0, .5Hi1 

.5, 756 
5,9U) 

6, 07.5 

6,235 

6,-!05 

6,570 
6,730 

To this must be added flow through the mill wheels. 
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1\lUSCOXRTCON<l HIYgn, NEAH BLOO.l\lSBUR¥, N. ,J. 

This station was establi3hed .Tnly ±, 1H03, by E. P. Roundey. It is 
located at the first highway hridgt> on•r :-:\Iuseoneteong River above the 
village of Bloomshur~T, N .• T. Tlw 1H03 gage was a vertical lt-inch by 
6-ineh eyprPss hoard spik('d to the right abutment near the down­
stream end. It read from u to 10 ft•et, and was graduated with galvan­
ized-iron staples. Gage reading:-; arn taken twicP each clay hy l\iichael 
Kieffer. Discharge mPaSLU'PlllPnb are made from the downstream 
side of the two-span higlnYay bridge to which the gage is attached. 
The initial point for sounding:-~ i:-; the end of tlw hand rail on the right 
bank. The dmunel is stmi.\.tht for ~!H) fe0t above and lUO feet below 
the station. Tlw eutTPllt is swift. and both hank:-; are low and liable 
to on'rtlmv. ThP 1H•d of tlw ."trPalll i:-; l'Omposed of gnL\'el. The 
channel is broken hy tlw central piL'l' of tlw hr<H,pau bridge. aml at 
high ,-.;tage.-.; part of the \ratt:•r flows ai·ountl tlw bridge. The bench 
mark i~ a ~quare chi:.;ekll on tlw top of the right abutment at its t1own­
~tream c>nd. It..- elevation is ~u;::) fpet ahove tlw gage datum. 

The oho;ervations at this station tluring· lHW) han· hl·en mack under 
tlw <lirection of E. ( L Paul, di:-;trid hych·ographer. 

l!a.tl'. 

1 

lTUg'l' 
height. 

Feet. Semnd:tfcf. 

Julv;) ______________________ ! E.l'. Honn<ley ____ . ___________ . 
• I 

2. 10 ;)90 
8eptem her 7 _____ . ___ . _____ .

1

• ____ dt' ______________________ . _ 1.-!cf) 146 
October 21. __________ . _____ -I \Vm. Knnn __________________ __ 2.00 395 
December 22. _ __ _ _ __ __ _ __ _ __ F. II. Tillinghast _____________ _ 2.90 696 

i 
--------

J[erm daily [!CI[/f' hei!7ltf, in feet, r~f J[usl>onttenng Ril'l'l' ?INII' Blnom.~l,lll'f!, N. J., jo1· 1903. 

Day. 1. July.', Ang.l t-'ept.j ()('t. 

-------- -,----~--.-

1. .......... ' - 1. 50 : 1. 70 i 1. :3:1 

:\uY. Dee. 

1. ().) 

l.li~ 1 C•) ·~ 1 l'') i 1 n~ . • ).... . ..... I . ,., 1. F10 

1. !)I} 

1. :iS 

1. .)O 
1 

1 . t)O . 1. 41\ 1. 60 

1. tiO -! ........... ~.05 

() __________ _ ~.00 2.~~~1.f)O 

1. 83 2. \cl:l 1. 4.j 

1. SO ' 2. 5S 1. -!.) 

1. G2 2 '20 1. 4~ 

1. 70 2. OS 1. 45 

11. ....... __ . 1. GS 2. 00 1. 48 

12 .. -----. 1. 70 1. 80 1. -!.-, 

13...... 1.72 1.80 1.4:2 

1-1 .... _ ... _ 1. GO 1. 70 1. -10 

1. ::s 1. ti.~> 1. ~s 

1. :_;;, J . GO 1 1. ;,s 
~. 10 1 . . ).) 

1

. l. !i:2 

4. 58 ' 1. 58 1. 6~ 

.')0 11. 3~ ' 1. 7"2 
5. SO 1. -12 • 1. G:2 

4.7.'1 1,;')8 1.9~ 

4. :20 1. -!::! ~. (il) 

::1. is 1. -!."» :2. o~ 

1.'1 ... --.... 1. flO ]. 72 1. J:) 
1 

:i. 2.-, }..')S ] .. 'i.'\ 

Hi .. _... 1. .'i5 1. 'iO 1. 4,'-i ~. /.'i 1. nS 1. SO 
I 

---~~~---

Day. July. i Aug .. Sept. Oct. I ~OY. Del'. 

~n ........ .. 
~1.. ..... - .. : UlU 

~~.......... 1. iO 

2:i_ .. -- ' 2. 55 

~4 .......... 2.05 

~i----

1. SG 

1. 68 

1. 6:2 

1. :JS 

1. liO 

1. 70 

1. 70 

1. GO 1. 75 

1. tiS 

1. GS 

1.G::! 

1. tiO 

1 . .'iS 

1. 90 I :!. GS 2. 02 

1. /0 , 2: 30 1. 78 1 

UIO I 1. 85 I 1. 70 

1. !),) I 1. \IS I 1. ()5 

1. -!S . l. \)5 I 1. t iO 

1. -!.-, 1. 95 1. 65 

1. -tl 2. (:).) 1.ti2 

1. 5~ 1. 3G ::!. 08 1. 65 

1. 5fi 1. 35 2. 05 1. 55 

1.:10 1.3;, 2.02 I 1.5.') 

1. i~ 1. cl;) ~. 00 1. -5~ 

}. \)~ I 1. 4,') 1. \),5 1. 50 

1. 75 1. 50 1. so 11. ·10 

l.SU ~-~ .. - 1.(1.) 1 .... -. 

I 

1. 65 

1 .. ')O 

3. 40 

B. ;~s 

2. su 
2. 30 

~.18 

2.08 

2.0::! 

1. 7.') 

1. 9:2 

1. 80 

1. 78 

]. so 

a Highest n·cnrcll·d --s feeL 
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LEHIGH RIVER AT ROUTH BE'l'HLRHEM, l'A. 

This station was <'stnhli:·dwd Septt>mher ~2. Hl02, hy Prof. Mansfield 
:Merriman, of Lc.high lT ninm .... ity, an<l i~ being maintaim·cl with his 
cooperation. H is loeatecl at the Xe\Y Street Bridge, lwtween Bethle­
hem and South Bethlehem, Pa. TIH· mouth of ::\lonoeaey Creek is 
a ft•w rods 1>Plow thP :-;tation, and t}H·n· is a railway and n highway 
hri<lg<' ahont one-half milo abon~ it. The standard ehain gage is 
attadwd to the haml rail near the• right hank on the lowpr :-;ide of the 
bridge. The length of the chain from tlw end of th<> ~wr>ight to the 
nmrlcr i~ ±:3. '77 fept. It is read Olltl' each clay by Harry E. Edmonds. 
Discharge• nwa;-<m·emcmts are maclt' from tlw toll hig-lnnt~' bridge at 
New :-;treet. This is a nine-span hridg·p, hnt tht• rin~r is <·onfim~cl to 
threP spans <•xcopt at hig·h stages. TlH· initial point for :-<otmllings is 
the fact' of the pier on tlw right hank. Tht: chamwl is straight for 
..-eyeral lmndn•<l fppt ahon• and hPimY tlH· station. Tlw right hank is 
high and will not o\·Prtlow, hut on tlu· ldt hank thr rin•r oyertlows at 
high ~tag<';-< and join~ l\lonocaey Cn•t>k. Tlw hed of tlw :-;trram is <·.om­
pose(l of :-;awl awl g-ra n·L \Vhieh i:-; fn•p from n~gdation and is per­
matwnt. Tlwrn is ow· ehamwl, hrok<·n hy tla~ l1ridge piPrs. and there 
is a fair n·locity. Tlw lwnch mark i:-; lwtwh mark No. 7~ of the 
Lehig·h Vallry Hailroatl. It i~ an iron pin ;-<d, in the south pi<'r of the 
1\f•w ~tn•t>t Bri<lge. Its donttiou i~ ~:~~.S7 ft>et abo,·e .sea lerel and 
2~.3~ fePt ahon' gagP datum. 

The obsEn:vatiom; at this statiun dnring 1!10:) lun·e been made• under 
the direction of ·E. G. PauL district hydrographer. 

!Jisrhoi'!l~' mm.~III'CIIi!'lds of J.~ehiuh Hin:1· 11/ South Bethlehem, Pu., in JYOS. 

Hytlr<~graplwr. I h~l~~~. 1

1

: Di~elmrgv. 
~- --~-- -~~~-----~- _______ [ ___ _ 

I • . 

Feel. 

1 

So·u1ul ;rut . 

. Tum~ ~f\ ·------·-- _________ I.Jubn ('.Hoyt. .... _____________ 8 .. 50. :?,Ho4 

\ugu~t ., i <lo 2. 87 i 1, 583 
~ctol;e,~,l~:::::::::::: ~-:: ~~- ;;.: ;~s~~-;,-::::::::::::::::::: __ o_'._.5_.~__._[ __ I_o_, _536 

D>ttt>. 
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. Jfeun daily gage height, in fat, of Lehigh Rit•er at /5'ou.th Bethlehem, Pa., for 1903. 

Day. Jan. I Feb.) Mar.[ Apr. · May. June. I July. 
1 

Aug.] Sept.f Oct. _ Nov. Dec. 

1..~---~----~-~ 3.6o ~~~o~s-oT~[ 2.3o 1~----;o~l--3 . .50 I 2.50 2.1o 2.5o 

2.............. 3.5o 4.40 1.10 
1 

4.oo 2.20 r 3.10 4.oo 3.3o 12.40 2.70 2.4o 

3 .............. 
1 

.). 35 I 4. 20 5. 70 I 4. 00 : 2. 20 3. 00 3. 90 3. 20 2. 40 2. 70 2. 40 
4 .............. 4.82 5.10 5.00 4.00 II 3.00 2.10. 2.90 3.80 3.00 2.40 2.60 2.40 

5 .............. 4.50 .'i.lO 4.70 3.80 3.00, 2.10 2.80 4.20 2.90! 2.40 2.70 2.50 

li .. --- .. - -. - . 4. 251
1 

5. 10 I' 4. 50 I 3. 70 I 2. 90 I 2. 00 I 2. 80 4. 00 2. 80 ! 2. 40 ' 2. 70 2. 50 
7- ... - ... -- . 4. 00 5. 00 4. 30 3. 70 : 2. 90 2. 00 2. 80 4. 70 2. 80 I :uo I 2. 60 2. 50 

8.-- .. --- .. 0 0 0. 3. 90 ! 4. 80 ! 4. 30 I 4. 50 I 2. 80 2. 40 2. 80 4. 50 2. 70 2. 40 2. 60 2.-':iO 

9oo•• 0 •o••••oool• 3.45 i 4.50 4.90 I 6.20; 2.80 2.80 2.70 4.00 2.70 5.70 2.60 2.50 

10 ...... 00000000 3.30! 3.90 4.70 1 5.70' 2.70 2.70 2.70 3.50 2.80 12.00 2.60 2.40 

11 ... ---........ 3. 20 I 3. 90 4. 70 I ii. 00 ! 2. 70 I 2. 50 2. 60 I 3. 40 2. 80 8. 00 2. 60 2. 40 

12 .... -......... I 3.15 I 5. 10 I 4. 50 I 4. 90 I 2. 70 I 4.10 2. 60 : 3. 20 2. 80 6. 20 2. 60 2. 40 

13 ......... 0 .... 3.00 I 4.80 4.30 4.80 I 2.!10 4.30 2.60 3.10 2.70 5.40 2.60 2.60 

u .............. 3.15 I 4.50 4.10. 5 .. 50: 2.li0 3.80 I 2.50 3.00 2.70 4.90 2.50 3.20 

11fi6_ 0 .. _ 

0

- _ .. 0 °. 0 •• 0 °. 
0

• •• • •• 0 ·_I 3. 30 I 4. 20 II 3. 90 I G. 50 ' 2. 50 I 3. 70 1: 2. 50 3. 00 3. 80 . 4. 50 2. 50 2. 60 
3. 40 I 4. 30 3. 90 6. 00 2. 50 3. 40 2. 40 3. 00 3. 80 3. 90 2. 40 2. 60 

17 0 ... - ........ 
0 3. 30 ': 3 .. 50 3. so 5. 60 I 2. liO 3. 20 2. 40 3. 00 • 3. 40 3. 90 2. 60 2. 70 

18.......... 3.15 3. 40 : 3. 70 ' 5. 00 2. 50 I 3. 20 i 2. 60 3. 00 I 3.10 4. 00 I 3. 90 2. 60 

19 .............. 3.10 3.40 I 2.50 I 4.50 2.50: 3.10 l 4.00 2.90 3.00 4.00 3.30 2.40 

20 ......... - .... ; 2. 80 I 3. 50 2. 50 I 4. 40 I 2. 50 3. 00 I 3. 90 2. 80 2. 80 3. 80 3.10 4. 50 

21. ........ 0 .... : 4. 80 : 3. 50 2. 50 . 4. 10 ! 2. 50 3. 50 3. 60 2. 80 2. 80 3. 60 2. 90 6. 20 

22 ... --- .... - .. I 4. 90 3. 50 5. 00 II 3. 90 2. ·10 3. 30 3. 40 2. 70 2. 70 3. 50 I 3. 00 4. 60 

23 . - ... 1

1 

4 10 I' 3 50 ti. 10 . 3. so ' 2. 40 I' 3. 50 3. 30 2. 70 2. 60 3. 40 I 3. 00 4.15 

24: :::: : : ::: .. .. 3: 50 3: 50 I 9. 30 3. 70 2. 40 4. 00 3. 30 2. 60 I 2. 50 3. 30 ! 2. 80 3. 70 
•lfi ' 3. 25 I 3. 40 6. 90 I_ 3. tiO 2. 40 3. 70 3. 50 2. 60 2. 50 3. 20 I 2. 80 3. 60 ;,::::::::::::::1 3.40 3.40' idO i 3.'>0 '·'"I 3.50 3.60 '·"' 2.i>ll 3.10. 2.60 3.50 

~:::::: : : :: : : : :: i :: :~ ~: :~ ~: ~~ ~~ ~: ~~ I ~: ~~ :: ~~ ~: :~ ~:: ~: :~ ~: .: , ~: ~~ !: :~ 
29ooo•·------·--i 4.40 4.30 3.30 i 2.30 3.70 3.60 3.40 2.;)0 2.80 2.50 2.70 

30 .............. ! 4. 30 4. 00 1 3. 20 I 2, 20 3. 40 3, 80 3. 20 2 . .')l) 2. 70 1 2. t)0 2. 70 

3_L_ .. _ .. _ .. _o_ .. _o_··_·l_4.tio __ ____._4.t\O 1-------: 2.:w 1-----··: 4.20 -~~ L~j~~~~--_~_2.so 
Rating table fur Lehigh Ricn· at l3outh Bethlehem, Pa., from December :?:!, 190J, to 

December 31, 1903. 

G~ge I Discharge i'' G~ge hc1ght. · he1ght. 
I ___ _ 

-----;:;:-

1 

8econdjcet.I--Fcet. 

~.0 930 . 3.~ 

:!. 1 

2.2 

2.3 
2.4 
2.5 
2.6 

2.8 

~.9 

3.0 

3. 1 

1,000 
1,070 

1,140 

1, 210 li 
1, 290 II 

1,380 
1,480 

1,600 

1, 740 1: 

1,910 
2, 100 

3.3 
3.4 

3 .. s 
3.6 
3. i 

3.8 

3.9 
4.0 

4. 1 

4.2 
4. :) 

"""'h"'"''· il_h~r:~,. m,.,h"'""· 

Secund-jcct. ! ~F'ed. Second:feet. 

2,300 

2,510 

2, 730 
2,960 
3, 190 
3,430 

3,670 

3,920 
4,170 

4,420 

4,670 

4,920 

4.4 

4.5 

4.6 

4. 7 
4.8 

4.9 

5.0 
.5. 2 

.5. 4 

5.6 

5.8 

6.0 

5, 170 
5,420 

5,670 
5,920 

6,170 
6,420 
6,670 
7, 170 

7,670 

8,170 
8,670 

9,170 

Gage 
height. 

Feet. 

6 ') 

6.4 

6.6 
6.8 
7.0 
8.0 

9.0 
10.0 
11.0 

lli~<e barg-e. 

Second-feel. 

9,670 
10, 170 

10,670 
11,170 
11,670 
14, 170 
16,670 
19,170 
21,670 
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E.~timated monthly di.~clwruc 4 Lrhiyh Bin·r ut South Bethlehe111, Pa., j(ll' 1!103. 

[Drainage an•a, 1,274 ~quare mileR.] 

Tli~eharg-\' in ~econd-feet. Run-off. 

Month. I I 
.Maximum. :\Iinimum. , 

Jan~1ar; ____ ... _______________ . __ ,-- /,f)45 ~-- 1, GOO-~ 
F"l · 1-6-o! ·)~10' e )ruar} .. ___ . ____ . _ . ___ . __ --. ', 1 i -, o , 

March. ___ . __________ . _ _ _ _ _ _ _ _ Hl, 920 1 1, 2£10 I 

ApriL ___ . __ . _________ ... _..... 10,420 i :!, 300 

May ... _ ... _. _____ . __ .... __ ... _ 2, 100 1, 070 

J nne __ ... __ . __ ...... _ ........ -I 4, 920 9:30 

July .............. __ .. _ ... _ ..... : 4, t370 1, 210 
I 

August ... _ ..... _ .. _ . __ ...... __ ! 5, 920 

S t l I 
?, 6'"",0 ep em )er ...... _ ............. _ > 

1,290 

1,210 
i 

October ..... _ . _ . _ ... _ . _ ... __ .. _ 24, 170 

;), 920 

1, 210 : 

November __ . ___ .. __ .... _ ... __ _ 

December ... _ ... _ .... __ ... _ .. __ 9,670 

The year ........... _. __ _ 24,170 

------------
1 

: Second-feet D, hi 
Mean. I per s~1uarc i~~hes 11 

mile. · · 

:1,609 

4,967 

6,50.5 

5,184 

1,428 

2,342 

2, 30-5 

2,690 

1,814 

4,179 

~--

2. 83 I, 3. 26 

3. 90 i 

.5. 11 I 

4.07 

1. 12 

l.ti-1 

1. 81 

2.11 

1. 42 

:3.28 

1. 24 

l. 78 

2 .. 54 

4.06 

5.89 

4.54 

1. 29 

2.05 

2.09 

2.43 

1. 58 

3.78 
•1. 38 

2. 0.5 

:H.40 

NAVESINK RIVER AT PORT ,JERVIS, N. Y. 

A temporary station wa~ Pstahli:-.hecl October H), 1£102, at the East 
Main Street Bridge in Port .T~'lTis, hy P. J\II. Churchill and C. C. Covert. 
A wire gage was fastf•ned to tlw ironwork of the hridgP on the down­
stream side, and discharge measurements were made from the upstream 
side of the bridge to which the gage was attached. It is a single-span. 
bridge with a length of 130 feet between abutments. The initial point 
for sounding-s 'vas taken at the right abutment. The beneh mark is an 
anchor bolt in the top of the cemetery wall on the right bank. Its 
elevation is 27.76 feet above gage datum. At the station the stream 
is confined to its channel by masonry 1valb. The bed is eomposed of 
rock overlain in part by earth. Gage readings ·were made twice each 
day hy Edwin .J. Earley from the date of e~tablishment of the ~tation 
until August 3, 1fl03. On this date the station was discontinued and 
a new station was estahli-shed at tlw :·mspension bridge at Godeffroy, 
N. Y., above Port Jervis. The gag<" heights at Port .Jervis were 
affeetecl at some stages by backwater from the Delaware Ri,'er, and this 
effect has been taken into account in eomputing the daily discharges. 

The observations at this station during 1903 lmve been made under 
the direction of R. E. Horton, district hydrographer. 

IRR 97-04--17 
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Discharge measurement.~ '~f Sauesink llin'r ((t Pol't Jer,•i.~, ;.V. r., in 1909 und 1908. 

__ Il•k~ - - .. • 
llyrlrogmpher. 

I 

Gage I · 1 height. ' lh~l' mrge. 

I 

1~02. : 
October 16 _________________ . [ 
November 10 ________________ 

1 

P. )1. C~n~n·hill ______ . ___ . _____ 

1

1 

F. H. Tilhnghal'lL _____________ _ 
;~=----=-"- 1'=""----' 

Jihf. 8ecund-feet. 

7.45 945 

7.00 524 

190:-t 
January 17_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. H. Tillingha~L _____________ _ 
February 12 __________ . __ . __ _I _____ (lo _______________________ _ 

March 6 ___________________ -[- __ - -do - - _ - - - - . - - - - -
March 2f5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ (l o _______________________ _ 

May 13 _____________________ ' _____ (lu _______________________ _ 

~:~: 1:~; ·; : : : : : : : : : : : : : : r : : : ~: : : : : : : : : : : : : : : : : : : : : : : : : 

6.78 

8.60 

8. 10 

11. 7-5 

6.20 
a 2. 81 

a4.14 

517 

2,232 

1,625 

3, 760 

250 

406 

1,424 

a Measurement>' anrl gage rearlings taken at SllHpew.;ion lJrirlge near Ci-odeffroy, X. Y. 

Ratiny table fot· Nrrrexink Rira at Port .Terl'is, N. r., frolll Or'for)('t' 16, 1902, to August 
4, 190:3. 

Gage 
height. 

Feet. 

6.00 

6. 10 
6.20 

6.30 

6.40 

6.50 

6.60 

6. 70 

6.80 

Diseharge. 

Second-feet. , 

225 

247 

269 

291 

Gage 
height. 

F'f'ff. 

7.20 

7. 30 

7.40 

7.50 

7.60 
335 ! 7. 70 

366 II 7. 80 

313 

:~: II :: ~~ 

: 

I il 
niHeharge. II h~4f~t. I Dil-leharge. 'I h~i~1{t. 

~~~~:on~--;ed.IJ--::-: Secm:(~feet. reef. 

748 8. 40 1, 99,0 9. 60 

827 

906 

985 

1,090 

1, 1M 

1,301 

1,406 

1,512 

8.50 

8.60 

8. 70 

8.80 

8.90 

9.00 

9. 10 

9.20 

9.70 

9.80 

9.90 

6. 9o 459 1 8. 10 1, 632 9. 3o 

-~: ~~ i - =~ il ::: - i: :~~ ---~·~~ 

2,110 
2,2-11 

2,372 

2,503 

2,634 

2,765 
2,907 

3,049 
3,191 

3, 3:30 
:3,475 

10.00 

10.10 

10.20 

10.80 

10.40 

10.50 

Diseharge. 

Second-feet. 

8,624 

:-3,783 

:3,937 
-1,091 

-1,245 
4,404 

-1,563 
4,722 

4,881 

5,040 
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. Mean daily discharge, in second:leet, of Nw•esink River at Port Jert~i8, ;.Y. r., for 1902 
and 190/J. 

____ n_ay_. ____ 
1

_J_a_n_.[ ~b.! ~~:-_1 Apr. May.J~_un_e_. _J_u_l~~-A_:g~ ~)-ct_. 1_N_ovJ_n_e<_·. 

I I I I I 

1\10:!. I I I 

L.::::: :•:::.: '·: :::}::: • :::'•••:[ :::··§1 f~ 
~:::::::::::::.: ••• ::.:.:I :. ::.:I:.:.:.: I:.:::.: I:::::.:' • : •• : • : •• :. i:: •• :. J •• : ::. :::: •• :I i~ jE 

~~:::::::::::::::::::::::: :::::::c:::::~::::::·:·:::::: :::::: :::::::,·::::::~:::::: :::::::1 ::I ~:~ 
590 459 

590 459 

459 459 

4.')9 444 

459 524 

459 (a) 

459 2, 920 

428 a, 470 

748 (b) 2, 840 

669 (b) 2, 050 

~·-···•:•••••••••••••·•· :•••••:•:•:•••••~••••••:·••••:::_::.::: .• •••••-~-··:·:: ::::::~ ill ,~~ n70 
Fs:::: :: . : . ·: :' :::: , . ! ·:: . I : ! : J :::[ ,_: : ::: 

: ::. ~c~. ~ ~~ ~ ~ ~ ~ ~ ~ ~:: ~ ~ ~ :. ~: ~:>:: {2[: .J: _:-~I_ :~ :2/ >~I ::~ 1 .. :. ~ '· ~ 
a Above rating eurve and discharge measurements. 
b No record. 
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J[m.n doily di~owhurye, in sccuJI(l:(eet, r(f' ~Yrtl'csiHk Rrt•cr at Port Jervis, N. }r., for 1[102 

and l.'I(J.J-Continuecl. 

. -·- ----··- ---c-----c------,--------;-----,---~-

·1 Jan. 1 y,.,,_ ''"'· ,,,.,_ ! Ma,-.1 J<>D<'-1 ,.,,,._11 Aug. n.·t. I Nov. I Del". 

1-\JOB. I - ---~- I- -~ --~-

L .. __ ................... .;;go (") 1" 1 : 1. 1;3o 335 22."i I 1, 7.50 ' 444 ................... . 

2 ........................ 1)90 1,570 1"1 1,140 313 225 1,2o0 3!'12 --------------~------
' . I 

L :_ : -I:::.~ I~:::: ~:;::: ,_;;: ::! ~: ;~ ,::: : f ::: ::: : 
G..................... 9::->5 2, :iiO 1, G\10 ~Gii 313 225 fi90 , '---- __ ____ __ ____ __ __ ____ "' '·"" i I,mo 1 '"" :m "'' 159 ------ ----- --~----- --~---:--

1[ :: :::: ::::: :: ~! i ;:[1! Ii" I [i§ § ,'~ § : ::::!I :::::t: ::: 
[! :: :: : :: : i~' \ijj~[:~; i:[~ ~! [![~ ~[ [ :' :: :1 ::::::~ ::::: 

Day. 

::: :: _ _ _ 1,_: ~~: ::: ~~I ~; :::~ ::~i : : :: ::::1:: ::: 
~:·_·_·_-_·_·_·_·_-_-_·_·_·_·_·_-_·_·_·_-_-.·_·_·_1 'iRX 4-)9 1"1 590 247 2,440 2,180 ............. -------]------
-" 4.'i9 40\J ("I [124 247 3,780 11,040 ......................... .. 
25........................ :it it) 412 (II I 444 247 3, 050 630 ........................ .. 

26 ........................ 1,oso 3\J'i :.;.~oo 428 247 2,370 412 
1 

........................ .. 

27........................ 1, 870 1 42X 2, 110 412 247 1, F\70 31)0 ......................... . 

E: : : : : j \:f i ": 4'" ;: ~~ 
--~Iean ... ~--~~-----1 __ 8~~1,488 1~~~~ 2~ 1],742~- 621J----~ ------~-- ~-~--~---.:_--· 

B97 247 1,460 324 ----· ------ ------- .. ----
:itil) 247 2, 370 291 ------ ------- -----·- ····-
H41 225 2,570 1,090 .... ... ... ···--- ··---

22.') 708 ···--· -···--- ----- ------

a Above rating eurye and rlhwharge mea~urellleub. bEnd uf record. 



HOYT.) DEJ~AWARE RIVER DRAINAGE BASIN. 2ol 

E8timated monthly disrlwrge r~t' JcYare.~ink Rii'CI' ((f Pol'f .hrcis, X. }'., fot· 1903 and 1903. 

[Drainag-L' arL'a, 34fi squan· mill-~.] 

Diseharge in ~l'<'oiHl-fel't. Rnn-off. 

I I Second-feet I Depth in 
:Maximum. I :\rinimnm. I Mc-an. pe~1~D~~ITl' in<"hE'H. 

:\Ionth. 

------~-------------,----- ,------ ----- ---~ 

October ...... 

1 ~02~ ............. I 
November . ___________________ _ 

December _________ . _ . ____ . ___ __ 

1903. 

January ----------------------- i 
February ______________________ ' 

March _______________________ _ 

April ________________________ _ 

May _________________________ _ 
June _________________ · ________ _ 

July . _______ . _. ______________ _ 

I 

2, 570 I 

1, OHO , 

3, 470 ~ 

4;)9 

42R 

3n7 
-----1==--=-c--_---

1,870 
;), 860 

3,400 
3, 2130 ' 

33.5 

4,400 

2, 1RO 

335 

:197 

1, 1-l-0 

3-l-1 

225 

225 

269 

992 i 

I 

.587 

1,056 
I 

I 

829 

1, 488 

1,971 

1, 107 

272 

1,742 

621 

NAVI<JSINK RIVER AT GODEFFROY, X. Y. 

2.866 
I 

3.30 

1. 69G 1. 90 

3.051 I it 52 

~.395 ') "'"' 
~- " 

4.30 4.48 

5.69() (\. 'fl7 

3. 199 3.57 
. 786 . 90 

6.034 .5.62 

1. 794 2.06 

This station was established by C. C. Covert, assisted by F. H. 
Tillinghast, August ±, 190:1, at which elate the station at Port .Tervis 
was discontinued. It is located at the suspension bridge one-fourth 
mile east of the New York, Ontario and 'Vestern Railroad station at 
Godeffroy, N. Y. The Yertical board gage is fastened to the face of 
the left abutment of the bridge, on the downstream :-:ide, and is read 
twice ettch clay by 1\lis!--1 Fanny Olden. Discharge nwasurements :tre 
made from the downstream side of the bridge to which the gage is 
attached. The bridge has a span of 158 feet hehveen abutments. 
At low water measurements may he made from a bridge 1 mile clown­
stream, at \vhich the current is swifter, but at which the conditions 
at ordinary stages are not suitable for accurate measurement. The 
initial point for soundings at the suspension bridge i:-; the yertical 
face of the right abutment. The downstream hand rail is markE'd at 
intervals of 5 feet with hrass-headed nails. The channel is straight for 
1,000 feet aboye and for 300 feet below the station. The current is 
somewhat sluggish at low water, hnt has a good measurable velocity 
at higher stages. The right hank is protected hy a stone wall, which 
prevents overflow; hack of the wall the land is 10\v and cultivated. 
The left bank is high and \Yoocled. Near the abutments the heel of 
the stream is rocky; in the middle of the channel the hed i:-; composed 
of sand and coar:-;e gravel. The bench mark is a eirenlar chisel draft on 
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the downstream end of the left abutment. Its elevation is 14.:tfl feet 
above the zero of the gage. 

The observations at this station during 1B00 have been made under 
the direction of R. E. Horton, district hydrographer. 

_Jfean da.ily gage height, injefl, of ,.Val'esink River at Gude;tfroy, .;.Y. r., for 190.'3. 

Day. 
I I! 
: Aug. Sept. Oet. ! 

I 

-----~-i----

! I I Day. ___ I Aug. Sept. Oct. 

1. .................. 4.18 2.35 12 ............ 3.35 2.72-

2 3. 85 2. 35 13 ..... __ .. 3. 20 2. 58 
1

. 

3:::::::::::::1:::::: 3.65 2.30 'I H ............ 2.95 2.50 :. 

4 ............. ' 3.70 3.28 2.251' 15 ............ 2.80 2.45 

5 ............. 4. 75 3. 30 2. 28 . 16 ...... ------j 2. 70 2. 48 
6 ............. 4.50 3.05 2.20 17 ............ 2.80 2.85 

7.. .. .. . .. .. .. 4. 80 2. 95 2. 30 : lll'l.. ....... -.. I 2. 72 3. 85 
8 ! 4 Hi 2. PO 2. 62 : 19 .......... __ I 2. 65 3.10 

Day. 
I I 
j Aug. Sept. Oet. 

23............ 2. 75 2. 45 .... .. 

24 ............ 2.70 2.40 .... .. 

25 ... -........ 2. 72 2 40 

26 ............ 3.32 2:40 1:::::: 
27.. .. .. .. .. .. 2. 92 2. 42 .... .. 

28 ............ i :.!.98 2. 40 .... .. 

~~: : : : : : : : : : : : i :: ~~ ~: ~~ : : : : : : 
31. ........... 4..52 1~:::::~:::::::~ ::~~I~::~ 9.28 I ~~:::::::::::: ::~~ ~:~~ 

1=-.:_·=L4~ i 2. 90 22 .. -....... --12.90 2. 58 ! .... -_· ·-------'-----'----'---

WEST BRANCH OF DELAWARE RIVER AT HANCOCK, N.Y. 

This station was established October 15, 1902, by P. :\L Churchill, 
assisted by C. C. Covert. It is located about one-half mile southwest 
of the Erie Railroad station at Hancock, N.Y., and about 1 mile above 
the junction of the East and 'Vest branches of the Delaware. The 
original wire gage was attached to the upstream side of the bridge. 
It was replaced July 20, 1903, by a standard chain gage, whi~h was 
installed by}". H. Tillinghast. The location and the gage datum were 
not changed. The length of the chain from the end of the weight to 
the marker is 30.-M feet. The gage is read twice each day by David 
Pulver, the collector of tolb at the bridge. Discharge measurements 
are made from the downstream side of the bridge at which the gage is 
located. The bridge has a single span of 235 feet. The initial point 
for soundings is the top of the face of the left abutment on the down­
stream side. The bridge floor is marked at intervals of 5 feet with 
black paint. The channel is straight for 4:00 feet above and for 800 
feet below the bridge. The current is swift. Both banks are high 
and rocky and are not subjeet to overflow. The bed of the stream is 
composed of earth and cobblestones. The bench mark is a eircular 
chisel draft on the upstream corner of the left abutment. Its eleva­
tion is 24:.25 feet above gage datum. The elevation of the top of the 
pulley is 30.54: feet above gage datum. 

The observations at this station during- 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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I 

DiMharye lllf((i{l!/'e/llf'llfS ~~r TJ'exl Hranch of lJelou:w·e Ricer uf Hancock, x·. 1-., in 190£? 
and 190.i. 

-

Hydrograplwr. _j 11~fi~t-l Di~Pharge. 
-- -~-------

Fid. 18n·ntlll-jt·et. 

:{. \-!.~ 1, 123 
1H02. 

Odolwr Hi. ____ ... ___ .. __ . __ P. :l\I. Chnrdtill. _____ . __ ...... . 

}!=)();-;_ 

February 1~ __ .... _____ ..... F. H. Tillingha:-~t. ....... ______ _ 5.80 -!, 732 

Marc-h :!f'l ___ .. __ ......... _. _ _ _ .. (lo ____ ........ _ .... ___ . _ .. 6.40 6,693 

May-! ...... --------------- .... do-----·------------------ 2.75 368 

May 16. _. _ . ___ .. ___ ... _.... E. C. Murphy .. _ ..... _ ....... . 2.51 155 
May 28 _____ .. _________ .... _ F. H. Tillinghast. ___ .. ___ ..... . 2. 5.5 134 

July 21 .................... __ .... do ...... __ .. __ ........... . 3.10 406 

August 31 .... _. _ ...... _. _. _ 
1 

•• _ •• llo ------ ------ ----. - -----_I 5.3-! 299 

},[ran daily ,-orrecterl gag1' height, in feel, r!( H'est Branch rl Delawnre Rivf'r at J[ancock, 
.1Y. 1-., .fm·1903. 

---- --- ------· 

I 

Day. Jan.~-Feb~ )lar. I A~•r.[ May. I Ju ne. 

--· --'-----~--

1. . . . . . . . . . .. . . 8. 80 5. 75 8. 40 1 4, t\.5 2. t\2 ! 2. 

2 .............. i 8. 70 fl. ::!0 5. 7.') I 4. 40 :.!. 70 ' 2. 

3 .............. I 4. 30 fl. 3-) 5. 2,5 4_.')0 ' 2. ,),') •) 

4 • • • o o • •• • • o o o 4, 85 5, 68 4, 70 4, 10 I 2, 70 o) 

5...... ........ 4. 40 

6.. .. . . .. . . . . . . 4.15 

7...... .... . . .. 3. 95 

8 ...... ······ .. 3. 95 
9. •....... . . . . B. t\2 

10.. .. . . . . . ... . . 3. 50 

11.. .. . . .. . . .. . . 3. ;);) 

12 ............. -~ 3. ii> 

13.. .. . . . . . . . . . . 4. 70 

14..... .... ... .. fi.1;) 

15. ..... .... .. .. .'>.40 

16. .. . . . . . . .. . .. 5. 30 

17. .. . . . . . . .. . . . fl. 50 

18.. ... . . .. .. .. . fi. 25 

19. ...... .. . .... 4.\10 

20. .... .... .. ... 4. 75 

21.............. 5. 50 

22............. 6. 30 

23............. 6. :~o 

24...... ... ... fi. ;).') 

25............ .5. 85 

26 ...... ... . .. ."!.85 

.5. 95 4. 55 

5. 30 4. 75 

4. 75 4. 55 

4.fl0 4.65 

4. 30 6. 9[) 

4. :~o 6.1:> 

4.10 7. t\fi 
fi. tiO 7. tl5 

.'i. Oil 6. 00 
4. s;) 5. 5o 

4.15 5. 20 

4. :!0 4. 7;:) 

3. 70 4. 65 

3. 50 4. 65 

3. 2.) 4. 85 

3. tlO 4. 30 

3. 95 4. 20 

3. 90 4. if> 

3. 80 ll. 40 

3. 7i1 8. 40 
:;, 61' 6 .. ')5 

3. 75 5. 65 

27.............. fl. 75 3. 50 5. 20 

28.............. 5. 8.") R. 00 4. t\8 

29.............. 7. 08 ....... I 4. 60 

30....... ... . . . . 8. 00 

31.............. 6.25 

I 

I 

·······i 
4.12 

5. 20 

4.00 

3. 90 

4.05 

4. 5.5 

4. 9.5 

4. 80 

4.72 

4. 40 

4. 25 

4. 0.') 

4:2o 

4. 05 
3.75 

3.65 

3.55 

8.45 

8. 2.5 

3. 20 

3. 20 

3.10 

3.12 

3.00 

3.10 

3.10 

3.10 

3. 00 

2. 70 

2. iO 

2.60 

2. 70 
2. f),') 

2.62 

2.50 

2. 5.) 

2 .. 50 

2. 5.5 

~-55 

2.35 

2.52 

2.55 

2.40 

2.85 

2.40 

2. 3.') 

2.18 

2.20 

2. 30 

2.25 

2. 

~-
2. 

2. 

2. 

2. 

4. 

5. 

4. 

4. 

8. 

3. 

3. 

3. 

3. 

3. 

8. 

8. 

4. 

3. 

8. 

~:~~ I 8. 
I 3. 

2.82 3. 

18 

30 

21-i I 
28 

02 

20 

20 

25 

40 

.')0 : 

32 ! 

60 I 

28 

35 

05 

85 

50 

4-5 
40· 

28 

92 

88 

75 

05 

90 

85 

70 
f>() 

70 

88 

... 

---

Aug. I Sept. Nov.j Dec. July. Oet. 
I --.--

4.05 2. 98 4. 84 2. 54 3.68 i 5.08 

3. 75 2. {.':j 4. 49 2. 84 3.48 ! 5.28 

3. 45 2. 65 4.19 2. 59 3.4S I 4.43 

3. 2fl 2. 80 4. 04 2. 64 3.431 3.98 

3. 05 3. 60 3. 74 '2. 87 3. 48 4.08 

3.10 3. 58 3. 54 3. 09 3.46 i 4.88 

2. 90 I 3.85 3. 39 3.0-! 3. 431 4.33 

2. 90 3.40 3. 24 4.04 3.48 I 3.88 

2. 95 3. 45 3.19 9. 34 3. 33 I 3. 78 

2.85 3.45 3.19 13.45 3. 28 5.68 

2. 75 3. 35 3. 44 7. 74 3.28 4. 98 

2.68 3. 25 3. 34 6. 74 3.23 4. 73 

2.55 3. 22 3. 24 5. 74 3.18 4.23 

2. 5.5 3.00 3. 09 5. 21 3.13 5.07 

2.42 3. 00 2. 99 4.89 3.o8 I 5. 37 

2. 48 2.80 2. 99 4. 69 3. 231 5.02 

2. 42 2. 90 3.19 4. 59 6.13 4. 77 

2. 42 2.88 3. 39 5. 94 6.16 4. 82 

2. 82 2.85 B. 29 5.54 5. 23 4.32 

2.82 3. 52 3.14 5.14 4. 78 4. 92 

3.18 3.45 2. 99 4. 73 4.38 6.82 

3. 25 3. 30 2.64 4.58 4.18 5. 22 

3. 65 3.0.') 2. 74 4.38 4.1S 4. 77 

3. 40 3.05 '2. 67 4. 23 4.13 I 4.67 

3.10 3. 25 2.64 4.08 3 83 i 
• j 

4.47 

2. ~Yl 3.85 2.59 3. 93 3. 381 3. 92 

2. 75 3. 64 2. 47 3.83 3. 63 3.57 

2. 70 3.49 2. 79 3. 78 3. 531 3.62 

2. 70 7.44 2.54 3. 78 3.53 3.47 

2. 82 6. 24 

--~--~~-1 
3. 78 R. 931 6.57 

2. 98 5. 34 3. 68 6.62 
....... 1 
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EAST BRANCH OJ<~ DELAWAHE RIVER AT HANCOCK, N. Y. 

Thi~ ~tation was established October 1±~ HIIY:~, by P. J\L Churchill 
and C. C. Covert. It is located at the high way bridge one-half mile 
southeast of the Erie Railroad station at Hancock, N. Y., ancl1 mile 
above the junction with the \Y est Braneh of Delaware River. The 
Erie Railroad bridge is just below the station. The standard chain gage 
with inclosed seale is attached to the lower chord of the second spa11 
from the left end of the bridge on tho upstream side. It \Vas installed 
to replace the old wire gage ,July ~1, 1903, by F. H. Tillinghast. The 
gage datum was not changed. The length of the chain from the end 
of the weight to tho marker is 3:3.±3 feet. The gage is read twice eaeh 
day by D. B. Van Etten. Discharge measurements are made from the 
downstream side of the 5-span iron highway bridge to which the gage 
is attached. 

The bridge has a total span of ±~5.5 feet between abutments. The 
initial point for soundings is the £ace of the right abutment at the top. 
The channel is straight for 600 feet above and for 300 feet below the 
station. The current is swift. Both banks are of medium height, 

. and are not subject to 0\'erflow. The bed of the stream is composed 
of rocks and gravel ancl is not subject to change. There are three 
channels at low water and five channels at high water. The bench mark 
is a circular chisel draft on the top of the left abutment on the down­
stream side. lt is marked "B. l\1.." Its elevation is 27. ~3 feet above 
gage datum. The elevation of the top of the gage pulley is 32.40 feet 
above gage datum. During low water the elevation of the water sur­
face at the station is lower than the water surface at the station on the 
West Branch of the Delaware, but there is no danger of the gage 
heights being affected by backwater from the \Y est Branch, as there 
is considerable fall between the gaging station and the junetion of the 
branches. · 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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Discharge mea.surernents of EaM Rranch of Delauxtre Rirei' at Ilancock, iV. r., in 1.90.J. 

and n103. 

Date. Hydrographer. Gage Discharge. height. 
- ---- ----

1902. Peel. Srrnml-jert. 

October 4. ___ . ___ .. ____ . _. _. P. l\I. ChurchilL. ________ .. _._. 4.34 2,:120 

1903. 
February 12 ____ . __________ . F. H. '1i.illinghast. ............. . 6.17 7,394 

March 26 .......... _ .......... _ .. do .. _ ... _ .. - .... - ...... - .. 5.99 6,578 

l\Iay 5 __ .... _ .... _. _ ..... _ .. _._ .. do ........ _.-. _.- ... - .. --. 3.18 691 
May 16 _ ....... _. __ . _. _. __ .. E. C. Murphy. ___ . __ ... _._ ... _. 2.98 514 

May 29 _. _ .. _. _ .. : ... _ . . . . . . F. H. Tillinghast._. __ .. _ ..... _ 2.70 292 

July 21 ... ___ . ____ ........ _ . . ___ . do ... _ - .. _ ...... - - ... - . - . - 3.62 1,255 

September 1 ......... _ .. ____ .. _ .. do _. _. ____ . _. _ .. _. __ .... _. 4. 9.5 3, 371 

Corrected mean daily gage height, in feet, of East Brauch of Delaware River at Hancock, 
~v. r., for 1903. 

Day. I Jan.[ Feb. I Mar. i Apr. ~fay. I June. 
1 

July. ! Aug. I Sept. I Oet. Nov. I Dee. 

~~~ _-;"'- ,_09-.o:-,;;r,, -;._1,1 ,_62
1

4.021 3.20 ~~,1 ----;~79- 3.63 --:.-; 

2 .... __ ...... _ .

1 

3. 80 4. 89 6. 34 • 4. 54 3. 16 1 2. 57 s. 77\ 3. 08 4 .. '11 2. 91 s. 58[ 4. 23 

3.............. 4. 3o 5. 24 ~- 591 4. 44 s. 10 •

1 

2. 57 • s. 59 3. oo 4. 24

1 

2. 97 s. 5o , 4. 4o 

4 .............. 1 4.75 5.29 <:>.19 4.53 3.10 2.571 3.45 3.05 4.04' 2.89 3.481• 4.13 

5.............. 4. 35 5. 99 4. 94 4. 48 3.161
1 

2. 52 :, 3. 33 I 4. 35 3. 84 2. 87 3. 5G 4. 00 

6....... .. .. .. . 4. 20 5. 24 4. 89 4. 23 3. 08 2.-52 3. 29 I 4. 08 3. 71 I 2. 97 3. ~ 3. 93 

7.............. 4. 04 4. 89 , 4. 84 4. 28 3. 00 2. 021 3. 25 4. 30 3. 57 1 3. 01 3. 70 i 4. 06 

8.............. 4. 04 4. 59 4. 94 4. 98 s. o3 ! ~- ~: 3.15 4. oo s. 47 1 3. 21 3. 561 3. 86 
9.............. 3. 69 4. 44 7 .. 59 5. 98 2. 98 2. m 3. 07 3. 72 3. 39 '113. 94 3 . .'i3 3. 78 

10 .............. il 3. 59 4. 29 G. 84 5. 63 2. 98 2. 77 3. 05 3. 82 3. 37 14. 24 3. 53

1

. 3. 98 

11 .............. 3.G41 4.191 8.54 ;').23 ·2.93 i 3.15 3.02 3.70 3.41 I 8.19 3.48 4.33 

12. .. ..... "I 3. 94 I 6. 19 7. 69 4. 93 2. 90 ! 7. 12 2. 97 I 3. 80 3. 34 6. 51 3. 48 4. 48 

::: :: ::·. ~::I ::I :: :~~ :~:I :;; ::~ ::: ::~: ;,:: ::::I ::~ 
1.5 .............. I 4. 89 4. 64 5. 84 5. 03 3. 20 ! 5. 02 2. 89 3. 3S 3. 09 4. 84 3. 38 i 5. 07 

16 .............. i 4. 89 4 . .54 5. 64 4. 53 2. 96 4. 62 2. 9;'1 3. 30 3. 01 4. 61 3. 43 ' 4. 72 

17.............. 4. 84 4. 24 . 5. 24 4. 33 2. 88 4. 3.5 2. 89 3. 45 3. 09 4. 47 5. 23 1 4. 52 

18 .............. 1 4.59 3.64 5.04 4.13 i 2.83 4.19 2.92 3.32 3.67 5.21 6.83 4.37 

19 .............. 4.291 3.84 4.89 4.03 i 2.83 3.991 3.12 3.22 3.44 5.071' 5.56 4.07 

20......... 4. '29 I 4.14 4. 89 3. 93 2. 78 3. 9'2 ! 3. 07 3. 30 3. 21 4. 74 5. OS : 4.17 

21........... 4. ii4 4.1\J 4. 79 3. X3 2. 78 4. 37 3. 70 3. 35 3. 09 4. 53 . 7. 57 

22.... .. .. 5. 04 II 4. 14 6. 24 3. 73 2. 73 5. 05 3. 40 3. 22 I 3. 04 4. 381 i), 72 
23.............. 4 .. 54 4. 04 6. 64 3. 68 2. 70 4. i)9 5.10 3.18 I 2. 99 4. 28 5. 07 

24 .............. 4.69 4.94 i 9.29 8.63 2.68 4.79 4.12 3.10: 2.97 4.20 4.85 

2."1.............. 6. 59 3. 74 ' 6. 94 3. 56 2. 68 4. 69 3. 72 3.18 2. 89 4.10 4. 57 

~~::::::::::::::1 :::: ::~: ~::: i ::~~ ~:~: ~:~~ :::~ :::~ ~::~ :::~ :::~ 
~:::::::::::::::1 
:~::::::::::::::1 

tU9 

6. 34 

7.49 

5. 74 

7.24 2.70 

2.68 

2.68 

2.68 

4.02 

3. 9.5 

4.29 

3.18 

3.12 

3.25 

3.38 

3. 37 

7.14 

6.29 

6.37 

2.89 

2. 91 

2.84 

3.86 

3.80 

3.76 

3. 70 

4.17 

4.0\J 

4.47 

4. 57 
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SUSQlTI<~IIANNA HIVJ1_::n DHAINAGE BASIN. 

Susquehana River ri::;e::-; in New York ~tate and flow::-; in a south­
westerly direction until it crosse::; the Pennsylvania State line~ when it 
changeR it:-; course to the southeast, turning again, near W ilkesbarre, 
to the southwest. It i::-; joined by the West Branch on the western 
border of Northumberland County, and then flows in a southerly direc­
tion to Chesapeake Bay. The 'Vest Branch rises in Cambria County, 
Pa., and flows in a general northeasterly direction until it joins the 
main stream. Measurements of flow of the Susquehana are made at 
Binghamton~ N. Y., and at Wilkes barre, Danville, and Harrisburg, 
Pa., and of the West Branch at Allenwood and Williamsport, Pa. At 
Binghamton, Chenango River unites with the Susquehanna, and a 
gaging station is located at this place. .Juniata River, which rises in 
Center County, Pa., flows into the Susquehanna about 15 miles above 
Harrisburg. Most of its drainage area is mountainous and covered 
with forest growth. A gaging station is located on this branch at 
Newport, about 15 miles above the junction of the river with the 
Susquehanna. 

SUSQUEHAN~A RIVER AT M'CALL FERRY, PA. 

This station is located at a narrow and rocky part of the Susque­
hanna River about 20 miles above its mouth and 1 mile above the vil­
lage of that name. It was established on May 17, 1902~ by Boyd 
Ehle while investigating a power development there. For a con­
siderable distanee along this portion of the river the bank on the York 
County shore is the retaining· wall of an abandoned canal which can be 
overtopped only in the greatest floods. The Lancaster ::-;bore on the 
opposite side is made up of almost equally vertical rock, and the rail­
road which skirt:'l it has never yet been flooded at this point. 

The gaging section first selected for this station is located at Dun­
cam; Run, where two islands, Hartman and Streepers, diYide the river 
into three channels, ranging in width from 100 to 500 feet. At ordi­
nary low water, however, two of these run dry, thus confining the 
discharge to the main or westernmost channel. The river bed at this 
section is of mica schistose rock with some projecting bowlders and 
large irregularities. The flow, however, is comparatively free from 
the boils so common in a river of this character. 

The di~charg·e measurements at this section are made from a boat 
held in place by a rope stretched between the towpath and Streepers 
Island, the gaging points, 10 feet apart, being indicated by a tagged 
wire, which is also used in keeping- the boat parallel to the current of 
the stream. 

In order to provide for measuring the large floods which occur in the 
winter and spring months, a cable station was established by Mr. Ehle 
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in the fall of 1!10:2 about L(HJO fePt downstreaJn from the Duneam; Run 
section. Tlw banks of the l'in•J' and the eonditions of the river bed 
are very similar to thosP at the upper st>dion, the only difference being­
that the bed i:-; so mew hat more irn•gular. During the low-water period 
of the fall of 1!102 a earefnl survey was made of the section at the cable 
station and a contour map with 1-foot intervals was prepared from 
which the effective areas eould he nceurately determined; thus elimi­
nating the error in discharge due to po:-~sible inaccuracies in the sound­
ings at the time of the Illeasnrements. The width of the stream at 
this point i:-~ about 1.300 feet and the maximum depth during a gaging 
was 4H feet. 

The car cable. a three-quarters inch 37-weir strand with a span of 
1,450 feet. is anchored to 3-inch eyebolts set in cement in the solid rock 
on either side of the river. A 2-inch turn- buckle i:-; provided at the 
York County end to regulate its height ahove the water. A high cliff 
on one shore and a large red oak on the other give the cable a 10-foot 
clearance on~r the highest floods on reeord. The car that runs on 
the cable aeeommodates two people and is propelled by a sheave pro­
vided with a erank. Eighty feet upstream from the main cable is 
suspended a five-eighths inch secondary cable, along whieh runs a 
trolley carrying a ·guy rope to hold the meter against the current. 
Measuring· points for this section are 50 feet apart, and are indicated 
by red and white hands painted on the main cable, the intermediate 
distances being readily estimated hy eounting the revolutions of the 
sheaves. 

The measurements at hoth of the above stations are referred to two 
permanent gages, designated Nos. 2 and 5. These are painted on the 
rock, and gi,,e elevations directly ahm'e sea level. Gage No. 2 Is 
located at a point about three-quarter:-; of a mile below the village of 
McCall Ferry in the tailraee of the proposed power house, and has 
been read daily :-~inee .J nne, 1HU:2. The records in the following tables 
have been referred to this gage. Gage ~c. 5 is plaee.d about 2 miles 
below 11eCall Ferry at the foot of Cullys Falls, so located in order to 
be entirely out of the influence of the proposed dam. One of the pur­
poses of such exte.n:-~ive preparations as have been made at this point 
is to obtain data for determining the coefficient of discharge over 
ogee-faeed weirs under high heads. and it is for use in these investiga­
tions that gage No. 5 was established. 

The methods used in carrying on the work at the McCall Ferry 
station are practically the same as those employed by the hydrog­
raphers of the United 8tates Geological Survey. Every effort has been 
made to eliminate any soun·e of error, and vertical velocity determi­
nations were taken wherever possible. At Duncans Run, in order to 
make these measurements, an 80-pound weight, with pulley and 
rope attached, was dropped to the bottom, so that the meter could be 
pulled down without hPing· washPd too far from tlw sPction. \Vhen 
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the surfaee-veloeity, or O.ll method, was used, the results were reduced 
by coeffieients determined from these vertieal velocity curves. At 
the cable station the secondary eable, with the aid of the guy rope, 
made it possible to get vertical Yelocity measurements at mueh greater 
velocities and depths. A No. 12 telegraph wire was found to be more 
satisfaetory at such times for holding the meter than the insulated 
eable ordinarily used, as it offered less resistance to the, current, 
would allow the meter to sink de.eper, and, being le.ss bowed by the 
wate.r, would show more accurately its depth below the surface. In 
this way vertical velocity curves were obtained to depths of 20 feet, 
and in currents of 10 feet per second. 

During the highest stages, when the velocity sometimes reaches 17 
feet per second, readings could he taken only at the surface. These 
results were, however, redueed by coefficients de.termined from the 
vertical velocity curve for each measuring point. 

Discharge measurernents of S'u.~fjllelwnna River at ~IcCall Ferry, Pa. 

CABLE STATION.a 

Date. Hydrographer. Gage I D' h height. ' Isc arge. 

1903. Feet. Second-feet. 

February 10 . __ .. __________ . R. H. Anderson _____ . __ .. _ .. __ 123.90 b 85,400 
March 2 • _ • ______________________ do _______________________ _ 135.90 b 290,550 
March 3 _ _ _ _ _ _ _ _ _ _ _ __ __ __ __ .. __ do ______________ . ____ . ___ _ 133.60 b 250,000 
~larch 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ . < lo __________________ . __ . _ . 

March 5 _______________________ .. do _______________ . _______ . 
13o. oo I b174,060 

127.20 b 129,300 
lV[arch 6 _____________ . ____ . _ _ _ .. _ d c > • ______________________ _ 125.20 c 103,800 
March 7 ____________________ • ____ do ______________________ .. 124.20 c 85,300 
March 1 ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .... clo ____________ . __________ _ 129.40 c 160,600 
March 1 s _ . ___ . ____ . _ _ _ _ _ _ _ _ _ ___ do _______ . _______________ _ 123.40 c 77,240 
March 2i'i _______ . _ . _ _ _ _ _ _ _ _ _ _ ___ do _ _ _ . _ • 1

1 :::~~ :: : : : : : : : : : : : : : : : : : : : : : : : ::~ -: : : : -: : -: : : : : : : : : : -: : : 
134.30 b 273,300 

130. 10 b 175,210 

127.60 b 136,400 
April 3 ___________________ • ___ .do ______________________ . _ 123.80 b 80,400 
April 9 _. ___ . _ __ __ __ __ __ __ _ __ __ .clo ______________________ __ 123.30 c 76,600 

~:~: ~~: ::::::::::::::::: :r:: :;: ::-::::: :_:-: -::--:::::: 131.50 b 209,200 

128.80 b 152,500 

122.60 b 66,600 
April 25 ________________ . _. . . _.do _____________ . ____ . __ . _. 120.70 C46, 660 
May 4 .. _______ . _. _. _______ . ___ .do . _____________________ .. 117.85 c 24,400 
May 14 ____ . __ . _______________ ... do . ________ ......... _____ . 116.50 c 16,000 
May 23 .. _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .... do ___ .. _ ............ _____ _ 115.72 Cl3,140 

June 5 ....... __ .... _ . _ . . . . . . . ... do . _ .................... _ . 115.,l7 c 9, 810 
June 17 _____ . _ .. __ . _. _. _. _.. __ .. do . __ . ___ .. _. _. _________ . _ 120.00 c 38, 200 

a-D-n-nr-a-n'~~~-R~~t~~ ~~1~ ra~-statim~~~~~,;;f~~ ap~;;, -~-. 8-nr-fa_r_e ,-,e~~-ri-ti-eR. c Mntiple p4 
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Di~~clwt·ge IIWI!{ttrmwutx ~~f 8u..~q_nelwnna Hica tff _JfcCafl Ji'crr!f, Pa.-Uontinued. 

DUNCAXS RUK HTATION.a 

nate. Hydrographer. Dis('hargc. 

1902. l"at. Scmwl~(cct. 

May 17 . ______ •... _. _ _ _ _ _ _ _ _ Boyd Ehle __________________ _ 116.62 16,880 
May 2-! _____________________ i ____ .rlo ________________________ ! 

I I 

~ji fC: :::-:- ~:::::- ~-: .::::: :~~ :::;:::::: _::;;:::-:.J 
115. 8:) 12, 710 

115.30 10,330 
I 

116.32 t H,-!-!0 
I 

121.90 55,100 

120. 12 38,100 
July 21 ____________________ .. _._.do __ . _. ___________ . __ . __ _ 117.90 24,200 
.T uly 2-! __ ... _________ . _. _____ .. __ do ______ . ___ . _______ . __ .. 125. 10 9.5, 300 
July 26 _. _ .. ___ . _. ______ . _______ .do ____ . ~. ____ . _____ . _____ _ 123.82 81,500 
September 3 . ______ . _________ . __ .do _. ________ . __ .. _. _____ . _, 114.82 8, 130 
Septen1ber 25 _________ . _. __ . _. __ .do _____ . _ .. _________ . ____ _ 114. 3-! 6,370 

1903. 

--------------11 
I 

June5 .... -----------------· Boyd Ehle ----- 115. 17 10,000 

"Dunean's Run1-1tation and CaJJle station are 1,000 feet apart. 

t 
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~[e11n daily gage heiyht, in feet, td SusrJUI'hunnu Ril'CI' 1rt JicCall FI'N!f, PI(., .fiJI' 1.'1.]3. 

Dny. .Tnn.J Feb. ~Iar.l__-.\pr.l :\fay.I.Tu~e~· .Tulrj_Aug. Sept. Od. I Xov. I De(• . 
! 

I I 

1. ........... . 20.1 27.00 1.'i. 77 

:2.------0--- 19. f) 
3.............. 21. 3 

32. 80 ' 2:~. 1.11 II 18. ti.O . Iii. ;)5 I 2:1 ... 00 1X.lJO 
3li. 00 23.-10 18.20 [1-'i. flO 122.30 17.70 

2::1.80 18.00 1.). -!0 1Y. 90 17.50 

2:3.-10 II. ·"ll I.">. :.;u 1 

19. -±o 17.20 

22.60 lli.7~) 1;1,20 20.10 17.10 

'24. 80 I 1!). 7.5 

2::1. 20 I 15. 50 

22. 0() 1 1.5. 40 

21. 00 ' 15. 40 

')0 00 115 40 

4 ... ....... . 22.1 

5 ........... . ~2. 7 
6 ..... · ......... 22.9 25.20 22.10 17. till I.'>.10 19. 9.'i 17.10 

2-1.20 22.10 17 .. ">0 In.1o 19.i;, 18.oo 
-. I • 

7 .............. 23.1 31.20 

'28. iO 

19. !10 ' 15. 50 

8 .............. 22.3 2.t. 30 22.:30 17.80 1;). .'iO 21. .').'j 19.70 19.00 16.10 
9.............. 21.1 25. tiO 2-l. 70 

24.00 I 27. }(I 

I 22. 90 I Rl. 00 
22. so . 29. 70 

2:).1() 17.10 1.'i. Gfl :w.s.'i 19. 9C 18. 70 116. 70 
19.60 lR. 7G 20.80 

19. 00 1~. 7:'> 27. ~0 

10 ............. . (a! 2:3.80 17.00 IG. 20 20.00 

11 ............. 
1

1 (") 

12.......... .•. . (rt) 

13 ............. ·: • (II) 

24.00 Hi. ~10 1G. 90 19.00 

18. GO 18. ;)0 I 29. 20 

I 20. 00 23. 00 . w. 5.') 17. -~0 I 1S. ~-'i 1S. 10 18. 75 .I 28 . .50 

1 23.30 129.40 23. oo i H> •• 5o 
1 

1s. 3-o 11s_. 50 18. oo 18.60 
1 

26.40 
I 23. tlO · 27. ,1)0 \ r') 

1 

16.25119. ()0 
1 

1S. 00 17. 65 18. [),') 23. SO 

~;~.flO 16.60 17.45 18. iO 

14......... (b) 

15......... (b) 

16 ......... . 

17 ........ . 

18 ........ . 

19 ........ . 

20 ........... . 

21 ............ . 

22 .......... . 

23 ............. . 

24 ............. . 

25 ............. . 

2l~ ............. . 

27 ............. . 

28 ............. . 

29 ............ . 

30 ............. . 

31. ............ . 

\I!) 24. flO 2."i. 30 ....... i 1(). 20 • 19. iill I' 17. 50 17.90 1:'1. 00 22. 00 
18. 4ll 24.90 2-!. 20 31. Ill I It).l;', 20. 00 II. 20 17.90 17. 9;) 20. 90 

2-t iiO ! 23. :-;o 29 .. 50 lti. 0.5 Hl. 70 III. 15 18. 00 118. 00 20. SO 
22.70 ! 21>. tiO 1.'1. 9.) 19.15 19. iiO 17. 70 18.05 :!1.10 

.. :20. ~lO 22.00 12-!. 80 1;). 9;) 18. 7:', 20. fl.') 17.40 18. f>O 22.50 

19. BO 21. 70 · :.m. ()() 15. 9ii 18. t>f> 21. KO 17. 10 IS. 00 28.10 

19.10 21.80 22. GO 15. Sf> 18. -!0 20. GO 16. SO 17. GO 22.30 

18. 10 22. m I 21. 8o 1.'>. '" . 18. 10 20. oo 111. no 11. 4o 21. 3o 

20._10 19. r>O 2ti. »u 1 21.10 1.1. sii 1R. ."'>o I 19. no 17. oo 117.10 12o .. "Jo 

19.60 20. GO 134.10 20.50 15. 8.) IS. 9.5 17.30 16.90 19.80 
' ' 19.30 I 20.-10 I 32.80 20.10 i I.'J. Sf> i 21. 80 18.10 l!i. g.) 16.1i0 19. GO 

19.20 • 20. ,')() 29.80 I9. ;;() 11.-l. so I 2:'\.t)O 17. 8fl Ill). 70 llli. 30 19.00 
19.!10 22.30 

1 

27.01) 19 . ."i() 1fl.8ll 

1
2:~.00 18.20 ]7.80 16.20 18.71) 

20. 40 2:'l. 20 I 19. I 0 . .. .. . . :22. :iO 17. 80 21. 80 16. 00 18. 40 

21.10 2:). 90 ...... -11."i. /(1 I 22. -!0 17.50 22 . .J() 11.'). 90 18.I0 

22. 70 
1 

...... ·I 23. 00 .. . . . . . 1;,. ~>O .. _.... 18. oo . 2-~- 20 .... _ .. f1s. oo 

17.80 I 1i.OO 

11. /;) 16.80 

17.60 : 1tl. 60 

17.W I 
lfi. 30 

1i. 40 16.80 

17. 2-'i 16.80 

17.70 16.80 

16. 9fi 16.60 

1i. 00 . 16.50 

17.00 16.60 

17. O.') 16.30 

1i.OO i 16.00 

16.8.5 16. (i() 

16.ll0 16.00 

16.50 Vi. 50 

16.40 15.30 

1li. 70 15.00 

1G. 80 U.iO 

2''· GO 15.00 

25.00 I6.00 

23.10 18.50 

21.60 18.60 

20.40 19.70 

19.70 20.50 

19.20 19.70 

18.80 19.40 

18.50 18.40 

18.20 1i. 70 

1i. 70 17.50 

1i.30 17.-10 

16.90 

--------
"Slush icc running and piled up over gage. 
11 River frozen oyer nt neck anrt foot of Gnllv Falls. 
c River rising fa~t. · 

KuTE.-A(l(llUll to all gage height~ tu reduee to above ~ea level. 
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Rati11g tahle for 8n.~guelunn111 Ri1•er (/f 1lfcCa1l Far!f, Pa., fn!ln .Januaryl to Der·e;n­
l,er 31, 190.). 

Ga • I ,I I' 
heifht. J >i,;t·hargP. h;ii1~'t. 

I 1--
Fat. I 8r·eoJuf:lcct. }'eel. 

114.0 i 5,160 116.4 

114. 1 f), 500 1 ltl. 5 

114.2 5,840 116.6 

114.:: 

114.4 

114.5 

114.1l 

114.7 

114. X 

114. H 

115.0 

115.1 

IV). 2 

115. :~ 1 

115.4 
I 

1 1.5 .. 5 I 

115.6 I 

115.7 
115.8 

115.9 

116.0 

116.1 

116.2 

116.:3 

tl,200 

6,560 

6,980 

7, :-no 
7, 700 

X, 100 

H, fiOO 

8,920 

9,340 

9,1770 

10,210 

10,f)t)0 

11, 120 

11, 58o II 

12,060 

~~: ~~~ II, 

13,f)40 I 

14,040 

14,560 

15,080 

1Hi. 7 

lltl. 8 

116.9 

117.0; 

117.2 1 

117.4 

117. () 

117. H 

118. 0 

118. 2 

118.4 i 

118.6 I 

118.8 

119.0 

119.2 

119.4 

119.6 

119.8 I 

I 

120.0 

120.21 
120.4 

I I I I 

JH;;"h"rgt•. 1 Gage 
1 

J>i h I C~age I J)is.·t•.hurg". 
' " 

1 height. 1 ~<' arge. height. ,. ~ 

8rcoud-ffrl. 

1.5,610 

16, 1.50 

16,690 

17,240 

17,800 

18,360 

18,930 

20,120 

21,320 

22,560 

23,820 

2f), 110 

26,430 

27, 780 

29,140 

30,500 

:n,900 

Fir f. ! 8tcund-fcel. 

4-!,200 

-!6,100 

48,000 

120.6 

120.8 

121.0 

121.2 

121. 4 1 

121. 6 : 

121. 8 

122.0 

122.2 

122.-! 

122.6 

122.8 

123. () 
11 

123.2 

123.4 i, 

123.6 

123.8 I 

33, 3oo , 12-:1:. o 'I 

:14,700 ,I 124.2 

:~6, 1 oo 12-!. 4 ~1 
:)7,:100 124.6' 

:)9, 100 

40,700 

42,-!00 

12-!.8 

125.0 

12f). 5 : 

.50, 000 

52, 100 

54,300 

fl6,600 

59,000 

61,500 

64,000 

6o, .500 

69,000 

71,.500 

74,000 

711,400 

78,900 

81, .')00 

84,200 

87,000 

89,900 

92,800 

9.5, 700 

98,600 

10.5, 900 

_Fed. , ,.._,·,wmd-jrf'!. 'I 

126.0 1112,900 I 

126 .. 5 ' 119,900 

127.0 1127,000 

127. 5 1:34, 100 

12R. 0 141, 400 

128. 5 148, 300 

129. 0 1155, :)00 

129 .. 51' 163, 400 
130. 0 172, .500 

130. 5 I 182, 800 

131. 0 : 194, 100 

131. f) 1 205, 800 

132. 0 ' 217, 300 

132 .. 5 228, 600 

133. 0 240, 000 

133. 5 251, 200 

134. 0 262, 000 

134. 5 273, 600 

135. 0 1285, 300 

135 .. 5 297, 200 

1:)o. o 309, 000 
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B.~tinwtedJtiOttthly di.w·lwrge of 811:;quelwnnn Rica ut ~IcCall Ferry, J>u., in 1!J08. 

[Drainage area, 2ti,76fi square miles.] 

lli;;eharge in :'<e('Ond-feet. Run-off. 

-----------------~-- ----- ---- --

1 

1 

Second-feet i D h . 
::\Iaximmn.l ::\Iinimnm. Mean. per ~quare 

1

. .eph ln 
mile. me es. 

Month. 

-------- ---- - -----------

January-----------------· ____ 72,700 27, 780 43,533 

I 

1.626 
I 

1. 877 
February _____ .. _ ... ___ . _____ . I 2-!2, :100 29,840 ~5,082 :-t 552 ! 3.698 
Man~h ____ . ____________ . ____ .. 309,300 50,400 134,461 

I 
5. 02:) 5. 791 

April. .. _. ______________ . ____ . 1 210,400 
I 

. :31,000 78,566 
I 

2.935 3.276 

:May 29, 1.50 I 11,580 16,826 . 62X . 724 ----- ------- ..... -... - ------ ... - i 
I I 

June .. __ .. __ ..... _ . _. __ . - .... 78,900 
I 

9,350 I 29,859 1.115 1.244 
I 

July --- --------- ... -- ... - -- .. --- ... - 71,;)00 
I 

19,830 35,636 1. 331 1.535 
August . _____________________ . 87,000 

i 
16,690 28,206 1.05:3 1. 214 

Reptem her ________ . __________ -~ 127,000 I 13, 0-!0 34,183 1 •)"'"' 1. 426 
I 

• ~11 

lf)8, 400 
I 

10,660 48,7;)7 1.822 2. 102 October _.- ~ .. - .. ------------ -1 

I 
N ovem her . __________________ . 107,300 10,610 :10, 797 1. 151 1. 284 

December ------ --------------I 43,300 I 7, 700 19, 7f)1 . 7371 . 8-18 
------

I 
~--1. 8114 - 25. 019 The year ______________ J 309,300 i, 700 49,638 

S'GS<._>UEHAN~A RIVER AT HARRISBURG, PA. 

In 18HO regular daily observationR of fluctuations of the water sur­
face of the Susquehanna River at Harrisburg were started by E. Mather, 
president of the Harrisburg water board. These observations have 
been continued since that time~ and have been furnishPcl through the 
courtesy of Mr. Mather. 

The gage i~ loeated in the pump well at the pump house of the city 
"\vaterworks, the well being connected with the ri \yer by two large 
mains. The datum of the gage is the low-water mark of lSO-!, and is 
marked on a large sloping roek, ahout 4:0 feet out from the left bank 
at low water and ahont halfway between the Walnut Street Bridge 
and the pumping station. The original readings are taken in feet and 
inches~ and for convenience in eompnt~,tion:-; have been redueed to feet 
and tenths. 

The first discharge measnren1ent was made at this station in March~ 
1897, by E. G. Paul, who has carried on systematic measurements 
there since that date. The meal'luring section is at the lower side of 
the \Y. alnnt stn~et toll bridge, at which point the river is divided into 
two channels by Fosters Island~ which is here about 1~200 feet wide. 
Its banks are low and sloping, and d'Iring extreme floods the whole 
island is overflowed. 
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At ordinary stages the left channel i~ 1~350 feet wide and it:l broken 
by six bridge piers. The right channel is 1,300 feet wide, and is 
broken by seven piers. The main banks of the river are high. The 
bed is composed of hard material aml is permanent except in the span:::; 
adjacent to the ishmd. The velocity nen'r becomes too sluggish to 
measure. 

During the spring and sununer of 1H03 a new bridge was built 
aeross Susquehanna River at ::\farket street, 'vhich is about 1,200 feet 
below the gaging station. The piers of this ne'v bridge obstruct the 
channel of the river hy between 10 and L) per cent of the total cross 
section. The result of this obstruetion, a:.; shown hy the discharge 
measurements taken since the erection of the piers, has been to back 
up the water, thus increasing the gage height at the \Valnut street 
station. On account of this backwater the measurements taken dur­
ing 1903 show that, in order to use the standard rating table after 
J nne 1, 1904, a deduction of 14 per cent is necessary in the daily dis­
charges. The following· table gives the data upon which this deduc­
tion has been made: 

Date. h!lge qbserve rating table il ~, I . ~ 'I Standard 
heig-ht. dmC'harge. , disC'harge. 

Diff1~enee Differenee 
seeond-feet. in per eent. 

----~~---- -- --------- -- --- ----

Feet. 
1, 

1\iay 8 ____ . _________________ 2.BO 16,2HO li'),9HO 300 2 
J nne 2 _ . __ . _ . ______________ , 1 .. 50 8,390 9,520 1,130 12 
·october 5. __________________ I 1. 65 

I 

9,116 10,560 1,440 13 
N ovem her 2 . __ . __ .. _ ... __ .. I 

I 
I 

8.08 
I 

20,2-!5 21-, 3f50 
I 

-!, 100 16 

The following pages give the data which have been collected at Har­
risburg gaging station during 1903~ al:..;o the re8ults of the computa­
tion of these data: 

Discharge rneasuternents of Susquelwnna Rirer at Hrtrrisbnr!l, Pa., in 1.90S. 

---------

Date. Hydrographer. h~~f~t. I Discharge. 

' Peet. I 8er·ond-jcct. 

May 8 .. _ ...... _ .. _ .. _. _. __ ' E. C. ~Iurphy _ .. ______________ • 

Jllne •) - - - - - - - - - - - - - - - - - - - - - I _ Hoyt and Holmes._ .. _________ _ 
OctoberS ___________________ Paul and Sawyer _______________ ! 

November 2 __ . _. _ _ _ _ _ _ _ _ _ _ Eastern Hydrographers . _ .. _ .. _! 

2. so 'I 

1. 50 

1. 65 

3. 081 

16,280 

8,390 

H, 116 

20,245 
- --~---- ---- ---- -~ --- ------------

IRR 97-04--18 
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Jitan daily gagt height, in feet, r1f 81181JIII'lwnnn Rira at JiarJ'i8bHr[f, Pn., for 1908. 

Day. I Jan. Feb. I ~Iar. 
------~----j--
1. ............. , 4. 16 11. fiO , 13. 41 

2 .............. 3.66 10.50 I 16.83 

3 .......... - .. - 3. 83 8. 75 114- 50 

4.. .. .. .. .. .. 4. 83 I 8. 91 I 11. 00 

5. 58 ' 13. 83 t 9. 00 

5.91 114.58 8.75 
6.33' 12.25 ' 7.66 

1). 83 9. 33 i 8. 16 

6 ....... . 

7---------
~-- .. ·----- .. --

1 
9----- _______ --1 f>.OO 8. 2.5 1 8. oo 

7.00 110.58 
6. 00 12. f>O 

6.16 11.41 

6. 50 11.91 

6. 66 10.83 

~~::::::::::::::I :: !~ 
12 .... ----- ----·1 

~~::::: :::::::::1 
~::::: ::::::::::1 
17_ .. ___________ [ 

18 ..... ---- _____ : 

2. 91 

2.66 

2.2f> 

2. 2.') 

2. 661 
3.00 

3.16 

7.5e 

7.6tl 

7.66 

7.00 
19 __________ , __ 3.161' 6.00 

20 .............. 3.16 5.2.5 

9. 75 

8.33 

7. 83 

7.16 

6. 50 

6.50 

5.50 

5. 66 

21. ____ ..... __ .. 3. 16 I 4. 08 

22 .... _,, ______ 3.251 4.f>O 

23. ·---. ·- ------1 
24 .. ------------
2:) ___ -- ---- -·---

26 .... ----- ·----

~~: :::::::: :::::i 
29 .... -· ··- ---- ·1 

31. ............ . 

4.16 i 

4.00 

3. 91 1 

3.50 I' 

3.50 

3.58 

4. 50 6.00 

4. 33 9.41 

4.16 15.16 

4.08 14.16 

4. 58 11.00 

5. 50 9. 58 

3. 75 ...... - 8. lt) 

4. 66 I- .. .. .. 6. 83 

AIJT.J ;~:y. Ju:. ~nly.l A:;T~:P~~c~ ~ov. ~De~ 
G. 50 ~- 41 1. 50 I 7. 33. ~~ 3. f>O 

1

a10. 29 1. 75 3.16 2. 50 
7. 2.> 3. 25 1. 5o 6. oo 3. 33 8. 33 1. 75 3. 08 '1. 41 

7.-50 3. 00 ' 1. 50 ! ,'i, 16 2. 91 i 6. 83 1. 75 3. 00 2. 33 

6. 75 " ')8 · UiO 4. 66 2. 66 5. 66 1. 58 2. 83 2. 16 

: ~ : : I : ~ I ; : I ::: ' :: ~ li ~: ~ ~: :: ~: ~ 
5. 7.) 2. 33 · 1. fiO , 4. G6 2. 91 4. 00 1. 41 

5. 75 i 2. 2fi 1. .')O .'i. 33 4. 75 3. 33 I 1. 83 

5. 7.'1 · 2.1t) 1. C6 5. 33 4.66 3.66 2.66 1 

6.83 

1.oo 1 

6. R_3

1

. 

6.;)() 

6.5o '
1 

8.)-13 i 

12.661 
12.75 

10.66 

9.33 

8.00 

6.50 

6. 33 

5.83 

5.66 

5.25 

4. 58 

4.50 

4.00 

3. 50 

3.50 

2.16 

2.16 

2. 16 

2.08 

2.08 

2. 0~ 

2.08 

2. 08 

1. 83 

2. 2;) 

2.25 

2.2!) 

3.16 

3. 66 

4.08 

4. 33 

4.41 

4.25 

1. 83 3. 83 

1. 75 3. 41 

1. 75 3. 33 

1. 66 3. 33 

1. 66 : 3. 66 
1. 66 i 4. 33 

1. 661' 5. 58 
1. 66 6. 50 

1. 661 7.16 
1. 66 6. 50 

1.-')8 I 6.oo 

~:~~ 1 .. ~:·~~ 

4. 33 

3.83 

3.16 

3. 25 

3. 25 

2. 75 
2. 7.') 

2.58 

2.33 

3. 08 

4. 50 

5. 66 

5.41 

4.33 

3. 91 

3.58 

3.16 

3.00 

3.00 

2.83 

3. 00 

3.33 

4.08 3.83 ·"· oo I 
3.66 3. 50 110.66 
3. 50 3. 50 Ill. 25 
3.50 3. 50 11.08 

3.50 3.33 1 9.25 

3.00 3.50 7.33 

3.16 3.16 5. 91 

3.50 2.83 I 5.16 

3. 33 2.83 4.83 

3.16 3.16 i 5.33 

2.83 3. 33 6.50 

2. 58 3.00 6. 58 

2.50 2.83 6.16 

2. 3:-J 2. 661 5.50 

2. 41 2. 50 4.83 

2.33 2.41 1 
4.41 

2.16 2.33 ' 3.66 

2.16 2.16 I 3. 75 

2. 25 2.08 • 3. 66 

4.16 1. 83 3. 50 

5. 91 1. 83 3. 33 

9. 25 -···--- 3.16 

2. 58 2.00 

2.50 2.00 

2.50 2.33 
2. 41 2.16 
2. 41 1. 91 
2. 41 1. 91 
2.41 1. 91 
2.33 2. 00 

2.33 1.00 
2. 33 1. 00 

2.33 1.00 

2.50 1. 33 

8.66 3.16 

8.25 4.00 
6. 5o I 5.66 

6.161 5.58 

4.66 ' 5.58 

4.33 i 4.58 
4.00 ' 4. 41 

3. 751 4.00 

3.83 3.50 

2.50 I 3.08 

2.50 i 2. 91 

2.50 I 2. 66. 

2.08 

30. _____________ 

1 

8. o8 
1

. .. .. .. 6. 83 __ .__ __ ""'"j 
a Highest, 10Ji8, 2 p. m. 
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Ratiu[! table.for SuBqnehanna Ril•er at HarriBfnag, Pa., fr-om .Januar!/1 to December 81, 
1.908. 

Gage D' h 11 Gage height. Isc arge. height. 

Feet. 8econd-jeeJ. ~Feet. Second-feet. 

I -0.05 

+.O 
.1 

.2 

.3 

.4 

.5 

.6 

. 7 

.8 

.9 

1.0 
1.1 

1.2 
1.3 
1.4 

1.5 
1.6 
1.7 

1.8 

1.9 
2.0 
2. 1 

2.2 
2.3 

2,330 

2,440 
2,710 

3,000 

3, 330 i\ 

3,680 I 

4,070 

-!,500 
-!,980 

5,500 

6,020 I 

6,550 I, 
7,090 i 

1, 65o I 

8, 2-10 'I 

8,850 
9,520 

10,200 
10,930 

11,700 

12,500 

13,300 

1-!, 160 
15,050 
15,980 

2.-! 

2.5 
2.6 

2.8 
2.9 

3.0 
3.1 

3.2 

3.3 

3.-! 

3.5 

3.6 
3. 7 

3.8 
3.9 

4.0 
4.2 

-!.4 

-!.6 

4.8 

5.0 
5.2 

5.-! 

5.6 

16,950 

17,960 
Hl,010 

20,100 
21,210 
22,340 

23,480 
24,620 
25,760 

26,910 

28, 130 

29,430 
30,800 
32,200 
33,600 
35,000 

36,400 
39,200 
-!2,200 

-!5,400 

48,600 

51,900 
5.5, 100 

58,400 
61, 700 

!I 

Gage I . i Gage 
1 

r I ~~ 
height. ~~~cllar~e. [ height. ~I~::r~~, 

I 
Feet. 8econd-feet. I Feet. Second:fl'cf. , 

5.8 

6.0 
6.2 

6.-! 
6.6 
6.8 

7.0 
7.2 

7.-! 

65,000 
68,-!00 
71,900 

7.5, 500 
79,200 
82,900 

86,500 ii 

90, ooo :I 

93,400 
7. 6 I 96,700 

7. 8 • 100, 100 

8. o I ~o3, 5oo 
8 ? I 106,900 

8.-! 110,300 
8.6 
8.8 
9.0 

9. 21 
9.4 

!l6 I 
I 

9. 8 ' 

10.0 
10 .. 5 

11. o 1 

11.5 : 

113,800 
117,300 
120,800 
12-!,300 
127,800 
'131, 400 

134, 9oo 1. 

138,-!00 

1-!7, 200 
156,300 
165,300 

12. 0 174, 500 
12 .. 5 183, 600 

13.0 193, 000 
13. 5 202, 500 
14. 0 212, 000 
14. 5 221, 300 

H). 0 II 231, 000 

15. 5 ' 242, 300 
16. 0 ' 254, 500 

16. 0 'I 267, 4oo 
17. 0 I 280, 400 

1 1. 5 I 293, 6oo 
18. o 1 306, 7oo 
19. 0 : 33-!, 500 
20. 0 ! 363, 100 

21.0 : 392,600 

22. o 1 423, 100 
23. 0 ; -!54, 600 

24.0 1487,000 
2.5. 0 520, 200 

26.0 554,400 
27.0 589,400 

-----------~~--
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Estimated uwnthly di15charge uf 8usqwdwnnn Ril'er at Harrisburg, Pa., for 1903. 

LDrainage area,24,030~quare miles.] 

Month. 

I ~~R_u_n_-o_ff·~-1 Run-
-------------------------1 , Ra' f 

11 
off,per 

1
, Second- 1 

• • m a cent of 

Discharge in second-feet. 

- eau. . square incheR. I fall. 
Maximum. ::\Iinimum. '\I 1 feet per : Depth in m mches. rain-

- ------ -----1----1 mile. ' I 

January__________ 10.5, 200 15, 510 i 37, 765 1 1. 572 'II 1. 812~1 --3._2_3_
1

--5-6 
February_________ 223,200 37, 800 143,025 I 5. 952 6. 198 3. 71 167 

March _ _ _ _ _ _ _ _ _ _ _ 276, 500 60, 000 133, 500 I .5 . .556 I 6. -!05 ' -!. 58 140 

ApriL____________ 188, -!00 29, -!30 82, 715 : 3. -!4:2 
1 

3. 840 I 2. 76 139 

May _ _ _ _ _ _ _ _ _ _ _ _ _ 28, 130 9, 520 H, 297 I . 595 I . 686 [ 1. 27 54 

June_____________ 76, 710 8, 190 27, 96-! . 1. 163 : 1. 298 6. 44 20 

July _ _ _ _ _ _ _ _ _ _ _ _ _ 79, 640 14, 160 32, 581 I 1. 355 1. 560 4. 52 35 

August___________ 107, 670 12,560 25,581 I 1. 064 [! 1. 227 6. -!8 19 

September________ 123, 500 10, 410 30, 511 1. 270 1. -!17 1 1. 95 73 

October _ _ _ _ _ _ _ _ _ _ 138, 300 7, 610 45, 160 . 1. 880 ! 2. 167 4. 94 : -!4 

November________ 98,560 14,160 27,289 1. 13.51 1. 266 2. 02 63 

December ____ . _ _ _ 53, 750 5, 630 19, 743 . 822 '. 0. 948 2. 42 39 
------------1----1- ---1----------

The year __ _ 276,500 5, 63o 51, 678 2. 15o : 28. s24 44. 32 I 65 
I I 

JUNIATA RIVER AT NEWPORT, PA. 

Juniata River rises in Center County, Pa., and flows in a general 
southeasterly direction into Susquehanna River 15 miles above Harris­
burg. Its drainage area is mountainous and for the most part cov­
ered with forest growth. This station was establi8hed at Newport, 
about 15 miles above the month o£ .Juniata River~ March 21, 1899, by 
E. G. Paul. The standard boxed chain gage is located on the covered 
wagon bridge, 800 feet east o£ the publie square at Newport, Pa., being 
attached to the bridge timbers inside of the bridge near the right 
bank. The length o£ the chain from the end of the weight to the 
marker is 39.5± feet. The bench mark is on the extreme east end of 
the stone door .sill, south front of Butz'~ store building, near end of 
bridge. The elevation above gage datum is 28.83 feet. The gage is 
read once each day by A. R. Bortel. Discharge measurements are 
made from the lower side of the 4-span wagon bridge, to which the 
'gage is attached. The initial point for soundings is at the end of the 
woodwork o£ the bridge on the right hank downstream side. The 
channel is straig·ht for one-hal£ mile ahove and below the station. 
Both banks are high and are not subject to overflow. There is a sin­
gle channel broken by three hridge piers. The piers do not interfere 
with the flow o£ the stream and there is little eddying and boiling near 
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them. The heel is of hard matrrial and i:-: prohahly prrmanent. There 
i:-1 a good measurable Yelocity at all :-;ta.ge:-:. 

The oh~ervations at this station during l!HJ;) han~ hnen made under 
the direction of "11:. ( T. Paul, (_li~triet h~·drographer. 

Discharge mea.~urmumts 1d Jnniata Riru 111 Newpm·t, Pu., in 1908. 

Date. 

----------

Hyrlrographer. 

~- ----- -----------~ 

Gage 
height. Dis<>harge. 

Feet. Second-feet. 
March !=I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C . .Yl urphy _________________ _ 6.21 

6.21 

:3.96 
:~. 40 
3.40 

10,84:3 
10,555 

2,963 

1,525 
1,655 
l,fi04 

~~pril 2 _________________ -• ______ .<lo ________________________ _ 

May 7 ______________ -.- __________ .<lo _______________________ _ 

June 3. _____________________ Jno. C. Hoyt. _________________ _ 

October 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ W. C. Sawyer _________________ _ 

November:~-________________ Brundage and f.\awyer _________ _ 3.33 

ilfean daily gage height, in .feet, (!( Jnniata Ri11er at Neii'JWI'f, Pa., for 190/J. 

Day. Jan. Feb. :\lar.] Apr. May. June. July.] Aug. Sept Oct. ~ov., Dec~-

L----·-·-----· 4.60 8. 20 

6. 90 

6. iO 

2........ ...... 5.30 

3. ··--- .... ---· .').30 
4 .............. ' 7.90 10.10 

5 .............. 7.50 14.50 

~ .. ------------~ 6.60 11.50 
1 .............. , 6.00 8.50 
8 ________ .. ____ i 5.oo 7.10 

9 .. - ........... 1 5.50 6.50 

10. ···--···· 
11 ... ---- .... 

12.----.- .... 

13.-.-.--.-. 

14. --·-.- ..... 

4. 70 5. 80 

4. 30 i"i. 30 

4. 00 6.10 

3.80 

4.40 

15·-··-·-·---·-- 4.50 

16-------··-·--- 4.30 

ti.60 

6.30 

5. 90 

6.80 

17 .. _ .. _ ........ I 
1R •••••• - •••••• -I 
19.---- ... ---- .. : 

20 ............ ··i 
21_----.- ... ---- i 

22.-- --·- ... -- ··i 
23. --·-- ...... ··l 

25.----- ···-----

4. 40 10.20 

4.30 7.90 

4.40 -6.70 

6.00 

5.40 

5.40 

5.40 

fi.OO 

5. 30 

I 

1fl.;'l0' 7.00 

12.10 6. 30 

9. 00 fl. 60 

3.80 

3.80 

4.10 

7.50 ;).20 4.10 

6. 70 ;), 20 4. 00 

6. 30 j' fi. 10 4. 00 
6. 00 4. 80 ' 4. 00 

.C,.80 

6. 40 

6.90 

6.60 

6.30 

ii.30 

5. 60 

.'). 80 

fi.60 

f). 40 

3. 80 

3. 80 

3.RO 

3. 70 

3.60 

3.50 

3. 40 

3.40 

3.40 

3.30 

3.30 

3.30 

4.00 

4. 20 

·L 20 

4.30 

4.30 

i"i. 90 ~-50 3. 60 .'). 00 

i"i. fiO 6. 60 3. 60 li 4. 70 

5. 30 13. 10 3. 50 4. 80 

i"i. 00 15. 60 3 .. 50 4. 70 

4. 90 14.00 3 .. 50 4 60 

4.90 9.40 I 3.50 4:30 I 
4. 70 8. 00 3. fiO 4. 10 

4.50 7.10 3.50 4.10 

4. 50 6. 50 3. 50 4. 10 

4. 70 il. 80 3. 50 4. 30 

5. 80 5. 40 3. 50 4. 30 

12.70 

12.20 
24. --·-- -- ....•. ,'· 

26 ... ·-- ....... . 

4.30 

4.90 

4. 90 

4.80 

4.80 

4.80 

4.60 

4.40 

4. 40 

5.30 

.'i.10 ' 8. 50 

5.20 

4. 90 

4.80 

4.80 

4. 30 

4.10 

4.10 

3.50 

3.50 

3.40 

3.50 

3.50 

:1.50 

3.50 

3. fiO 

4.80 

6.00 

i"i.60 

ii.OO 

4.50 

4.60 

4. 90 

27 .......... --·-

28 .... ---·. ·---· 

29 .. -----·· ·----
30.............. 8.00 
3L ... _ ....... _. 10. 20 

5.00 

8. 90 

7.10 

6.30 

5.60 

5.50 

6. 20 

-----~-- ----.--,~~--

9.50 3.50 6.10 3.40 

G. 10 3. 50 .'i. 60 3. 40 

5. 20 ' 3. 40 ii. 10 3. 30 

4. 80 3. 40 4. 50 3. 30 

4 .. 50 3. 50 4. 30 3. 30 

5. 00 3. 50 i 4. 20 3. 40 

9 .. ')O 3. 80 I 4. 10 3. 40 

fi. 80 4. 00 ' 4. 00 3. 90 

ii. 40 3. 80 ': 4. 30 4. 80 

4. 90 3. 70 .'). 00 ii. 40 

4. 50 3. flO 4. 70 4. 80 

4. 40 3. ~0 4. 90 ' 4. 50 

4. 60 [ 4. 20 

4. 20 4.10 

4.00 3.90 

3.90 

3. 50 3. 30 

3. 50 3.30 

3.30 

3.30 

3. 30 

3.30 

3.30 

3.30 

3. 30 

3. 30 

3.30 

3.30 

3.3o 1 

3.30 I 

3.30 

3.30 

4. 50 

4.40 

4. 40 

4. 20 

4. 00 

5.00 

7. 50 

6.00 

5. 20 

4. 70 

4. 40 

4.30 

4.10 

3.90 

3.1l0 

3.1l0 

3.70 

3.fi0 

3. i"iO 

3.40 

3. 30 

3. 30 

4.20 

3. 90 

3.50 

3.50 

3. 40 

3.40 

3.50 

3. 50 

3.30 

3.40 

3.40 

3 .. 50 

3 .• ')0 

3. 70 

ll.OO 

ti. 70 

3.90 

3. 90 

4.30 

4. 60 

4.10 

4.00 

3. 90 

3. RO 

3. 70 

3. 60 

3. 50 

3. f)() 

:1.80 3. 40 

4. 20 I 3. 50 

4. 40 3 .. e,o 

3.20 

3.20 

3.20 

3.20 

3.20 

3. 20 

3. 30 
3. 3f) 

3.30 

3.10 

3.10 

3. 20 

3. 30 

3. 20 

il. 20 

3.~0 

B. 70 

:~. 70 

3. 90 

:~. 90 

3.90 

3.90 

3.90 

B.90 

3. 90 

3.50 

4. 20 

4.00 

3. 90 

3.80 

3. 70 

3. 60 

3. 70 I 

3.60 
3 .. e,o 
3.50 

3. 50 

3. 40 

3. 40 

3. 40 3. 90 

3. 40 :3. f)() 3. 30 ' 3. 90 

,,, : : 1-": ~ I : : 
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Rating table for .Tim:iata Ri-vet· rtf ~VI'II'JWI'l, J>a., from .Tannar!f1 to Der·ember 31, 1903. 

-------------------------------- -------------

Gage 
height. 

Feet. 

2.5 

2.6 

2. 7 
2.8 

2.9 

3.0 
3.1 
3.2 

3.3 
3.4 

3.5 
3.6 

3.7 

3.8 

3.9 

4.0 

4. 1 

4.2 
4.3 
4.4 
4 .. 5 

4.6 

11 Gage II Gage f I C~age Discharge. , h~ight. JJi;;!'hargt·. , height. \ Discharge. height. 

1---1--------- ,-------'----1 
Sc<tond-jeet. ~Feel. 

230 4. 7 

320 4.8 

430 4. 9 

570 5. 0 

750 5. 1 

950 5.2 

1,160 5.3 
1,370 5.4 
1,580 fl.fi 

1, 790 
2,000 
2,210 

2,430 

2,650 

2,880 

3, 120 

3,380 
3,650 
3,930 
4,220 
4,530 
4, 8.50 

5.6 

5.7 
5.8 

.5. 9 

H.O 
6. 1 

6.2 

6.3 
H.4 

6.5 
6.6 

6. 7 

6.8 

8ccond-fcrl. j Feet. I Second-feet. 
1 

!), 180 

5,510 

5,850 

6,200 

6,550 

6.9 I 14,570 

7.0 

7. 1 

7.2 

7.3 

6,910 7.4 

7,270 7.5 
7,640 I 7.6 

8,010 7.7 
8,390 
8,770 
9, 1.50 

9,540 

9,930 

10,330 

10,740 
11,200 

1]' 720 
12,270 
12,830 
13,400 
13,980 

7.X 

7.9 
8.0 

8.2 
8.4 

8.6 

8.8 

9.0 

9.2 
9.4 
9.6 
9.8 

10.0 

15,170 

15, 770 

16,370 

16,970 

17,570 

18,170 
18, 77,0 
19,380 
20,000 
20,640 
21,300 

22, 700 
24, 100 

25,500 

27,000 

28,500 
30, 100 
31, 700 
33,400 
35, 100 
36,800 

Ji'cet. 

10.2 
10.4 

10.6 

10.8 

11.0 

11.2 

11.4 

11.6 
11.8 

12.0 
12.2 
12.4 

12.6 

12.8 

13.0 

13.~ 

13.4 
13.6 
1:3.8 

Discharge. 

Second-feet. 

38,500 

40,300 
42,200 

44, 100 

46,000 

48,000 

50, 100 
52,200 
54,300 
56,400 

58,600 
60,800 

63, 100 
65,400 

67, 700 

70,100 
72,600 
75, 100 
77,600 
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-~- llil'ehargl' in "econd-feet. 

!- ~--------,----· 
Run-off. 

il I Se~ond-fee~ I Dep_th in 
1\faxinuun. ::\Iinimmn. J\I!'an. , pt:r s_quan. incheR 

1 : mile. i •• 

.January _____________________ . 

Fehruary ___________________ _ 

Mart'h _______________________ _ 

Aprfl ______ -------------------
May. ________________________ _ 

:~8, 500 

86, iOO 
100,600 

102,100 

3,380 

June ___ ----------------- ___ _ 
July _________________________ _ 

9, 9:)0 

32,500 1 

I 
A ugu:-<t _______________ . ______ _ 21, :~oo 
Septem1wr __________________ . _ 10, 330 

October _____________ . _ _ _ _ _ _ _ _ 7, 640 

Noveml•er ___________ . _ _ _ _ _ _ _ _ 2, 430 
Deeem her __ . ________ . _ _ _ _ _ _ _ _ :1, fi.50 

The yt~ar ___ .. _ _ _ __ _ __ _ _ 102,100 

--- ____ I__ ' ____ _ 

2,650 

6,200 

4,530 

7, 988 • 

18,304 

18,4441 

16,857 I 

2, 330 I 

4, 15o I 

2,000' 7,322 1 

3,380 

1, 790 1 

1, 580 ! 

1, .~80 3, 090 I 

1, 7£0 :::,915 

1,580 2,917 

1,.580 1, 776 

1,160 2,050 
---

1,160 7,429 

2.298 

5.266 

5.306 

4.8.50 

. 670 

1. 194 I 

2. lOti 
. 889 

1. 12G 

. 839 

. 511 

. 590 
-----------

2.649 

5.484 

6.117 

.5. 411 

. 772 

1. 832 

2.428 

1. 025 

1. 256 

. 067 

. 570 

. 680 
----

28.691 

WK~T BRANCH OF RURQUgHANNA RIVER AT WILLIAJ\IRPORT, PA. 

This station was establil'lhed -wiarch 1, 1895~ by George D. Snyder, 
who was at that time city engineer. On August 16, HUH, a ::-;tandard 
chain gage was installed on the upper side of the Market Street Bridge 
by E. G. Paul. It is read onee each day by Henry H. Guise, who is 
employed in the city engineer\; office. The length of the chain from 
the end of the weight to the marker is 40.29 feet. Discharge measure­
ments are made from the lower side of the Market street iron highway 
bridge. ThP initial point for soundings is the face of the abutment on 
the left hank. The channel is straight for several hundred feet above 
and he' low the station, i:-; broken by four bridge pier:-~, and is about 1,000 
feet wide at the station. There is a clam about one-half mile above the 
station. Both hanks are high and rocky. The bed of the stream is 
composed of gravet and silt m1d will probably change to :-;ome extent in 
the shorf' spans. The current velocity iH sufficient for accurate meas­
urement except at extreme low stages. The hent"h mark is a cut in the 
face of the, ldt abutment 10 feet above gage datum. 

The obsetTation:-; at this station during HW3 have lwen maclf' undPr 
tlw dil·ection of E. ( i. Paul, district hydrographPr. 
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]Ji.~cltlll'!f!' I/U'I(.~/1/'I'IIICIIfS !f lli·8f Hnnwlt If Sn.~ljlle!Wn/111 Rii'IT llf n·iflirun.~lll'/'1, Pa., in 

1!108. 

-r -----
Gage , h 

height. I lli~c arge. Date. I Hy<lrogTapher. 

I 

I 

March 11 . _ ............... __ -I E. C. l\1 nrph y ................ . 
A 'l -~ I d 

l'eet. 8Pcond-ft·et. 

7. 12 24, 13R 

J t~:~: ;; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i- ~~---~. ov;~ ~;~~; : ~ ~ ~ ~ : ~ ~ ~ ~ : : : : : ~ : ~I 
;)_ 24 14,675 

6. 40 20,400 

June·L __ ................ ___ · .John C. Hovt. ----- _____ ....... ! 

Oetolwr 7 .... _. _ ........ _. _ .
1 

\Y. C. ~awy~r----------------- -I 
0 85 1, 954 

] 0 77 3, 525 

------

~llean dail!f rtuw~ heiyltt, in fed, 1~( Trest Branch 4 ,'-.'IIS!jl(dlllnila Rii'CI' at lJcilliam8pm·t, 

Pa., fm· 1.908. 

nay. 

1. ... 0 ••• -· •••• 

2 ........ . 

3 ............ . 

Jan. Feb. I !far. I Apr. I May. I Jnne. I .Tnly. ! Aug., Rept. / Or-t. I Nov. 

B.OO ~.FlO~~-~-;:;~~~~"()""~ ~~~0 ~-~--0~ ---:-;; -~~~ i1.RO :-~~~ 
2. ri(l tl. 00 H. 30 . fl. 60 I 2. 30 0 50 . 4. 20 2. 30 .'), 30 1. 00 1. 70 

H.oo 7.no 10.20 I 5.30! 2.20 .90 · 4.oo 2.00 4.60' .90 1.70 

4. BO (II) I R. BO ' ri. 00 2. 00 0 60 I J. 40 1. 80 4. 00 0 90 1. 60 

5 ........... . 4. 90 15. i10 7. :w 5.10 2. 00 0 60 ' 4. 00 2. 50 3. 50 1. 00 1. 50 

6 ........... .. 5. 30 1:3.20 7. 10 4. 70 2. 00 . tlO 3. 70 3. tiO :~.10 1. 40 1. 60 

7.--------.-- fl. 00 10. 10 i 7. 20 4. 50 2. 00 0 70 6. 00 3. 80 2. 70 1. 70 1. 50 

8 ........ 0 ••• 4. 40 7. SO 7. GO 4 .. )0 1. 70 1. 00 5. 30 4. 00 2. 50 2. 00 1. 50 

9 .......... 0 ••• 3. 70 (i. 70 ll12. 20 5. 00 1. fiO 1. 40 . 4. 20 3. 50 2. 40 5. 90 1. 50 

10 .... 0 0 ••••• 2. 20 il. 80 12. 70 5. 40 1. 40 . 1. 40 3. nO 2. 90 2. {iO 7. 80 1. 40 

11. ......... .. 2. 20 i), 10 11. 00 i), 60 1. 40 2. 10 3. 00 2. 60 2. 80 6. 20 1. 40 

12 .......... . 

13 .......... . 

14 ......... . 

4. 30 

1

. il. 20 11. 10 : ,,_ 30 1. 40 2. 20 3. oo 2. 40 3. 40 5. 50 1. 40 

4. 20 li. 20 , 10. 60 i .~. 80 1. 30 B. 70 3. 00 2. 20 :3. 00 4. 60 1. 30 

4. 20 ' ti. 70 R. 90 6. 10 1. 30 3. 40 2. 70 2. 00 2 .. 50 4. 00 1. 20 

15 ........ . 4. 20 (i. 40 7. 80 I ~- tiO 1. 30 3. 60 2. 40 1. 70 2. 30 3. 60 1. 20 

16.0 ....... . 4. 20 6. 30 ti. 90 11. 70 10 20 4. 00 2. 20 1. 60 2. 00 3. 30 1. 30 

17 0 ••••••••••••• 4.10 ' 6. 30 (\. 20 I 10. 70 1. 20 3. 70 2. 00 1. so 1. 90 3. 00 2. 80 

~~: :::::::::::::1 B. 70 G. 00 f.. 70 , 9. 10 1. 20 3. 40 2. 00 1. 80 2. 50 4. 20 12. 00 

8. 70 4. 40 ,'), :lO 7. tiO 1. 20 2. 90 5. 40 1. 60 2. 60 5. 30 9. 20 

20 ............ . :3.60 ' 4. 00 4. 70 t>. 50 1. 20 2. 60 8. 00 1. 50 2. 50 5. 00 7. 40 

21. ....... . 3.70 4.10 1.40 il.iO l.:W 2.50 tj,20 1.60 2.30 4.60 5.50 

22 ...... 0 •• : •••• 3. 40 .J. 00 4. 60 'l. 10 1. 10 2. tJO 5. 'iO ' 2. 20 2. 00 4. 00 4. 90 

23 ......... - ... . 8. 20 4 .. "!0 .'i. 30 4. GO 1. 10 ~. 60 f.. 00 1. 80 1. RO 3. 60 : 4. 40 

24 ........... . 3.10 :~.so 13. :~o 4. 20 1. oo 4.10 .J. 20 1. 50 , 1. 60 3. 20 4.10 

25 ........... . :3. 10 :~. \JO 12. 20 4. 00 0 90 ti. 10 3. 60 > 1. 50 1. 50 3. 00 3. 80 

26 .......... .. :3. 00 :3. 80 ~l. i'iO 3. flO . 90 9. 20 3. 20 1. 40 ' 1. 50 2. 80 3. 40 

27 ...... --.--.-.- 3. 00 3. tiO i. 70 :~. 40 1. 00 7. 00 2. 70 1. 50 1. 30 2. 60 3. 00 

28 .......... . 3. 00 c 9. Kl , G. 50 :3. 10 1. 00 r,, 40 2. 30 1. 80 1. 20 2. 30 2. 50 

29 ......... .. 2. 80 il. 60 2. ~0 1. 10 ' 4..'i0 2. 10 3. 90 1. 20 2. 20 2. 10 

30 ........... . 3. 00 . . 5. 00 2. 70 1.10 ' 5. 20 2. 50 7. 20 1.10 2. 00 1. 70 

31 ........... . 11.00 4.90 I 1.10 1 

....... 2.80 6.f>O 2.00 
I I 

al6, 11 p.m. 1•13.2. 11 p.m. c 1i'i, 12 p.m., ri3ing 1 foot in 2 hourR. 

Dec. 

2.00 

2.00 

2.00 

1.80 

1. 80 

1. 80 

1. 70 

1. 70 

1. 60 

1. 70 

1. 70 

1. 40 

1.30 

1.90 

1.50 

1.00 

1.00 

1.00 

1. 00 

1. 00 

1. 60 

2.10 

2.00 

1. 90 

1. 80 

1. 70 

2.00 

2.00 

2.40 

2.30 
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Rating t11h1e fm· TVe.~t Hnnu·h 1!( ,S'n.~qllclialllla Hira at TYilliom.~JIIil'f, Po., fmm Jl/nUI/1'!1 

1 to Decemf,er 81, 1!J08. 

---~------~ ---

Gage Di!-<charge. ({age Gage DiHeharge. height. height. height. 

---- ------

I 

Peef. 8erond-fed. Ftl'i. Serond-feet. Peet. i Srcond-jeet. Pect. 8Prond-jrd. 

-0.2 410 2.2 4,530 6.0 18,330 10.6 47,400 
.0 600 2.3 4, 770 6.2 19,330 10.8 49,000 
. 1 710 2.4 5, 010 6.4 20,340 11.0 50,600 

.2 830 2.5 5,250 6.6 21,360 11.2 52,200 
f) 

.;) 970 2.6 .5, 500 6.8 22,380 11.4 53,800 

.4 1,120 2.7 5, 760 7.0 23,400 11.6 55,500 

.5 1,280 2.8 6,020 7.2 24,600 11.8 57,200 

.6 1, 440 2.9 6,300 7.4 25, 700 12.0 58,900 

. 7 1, 610 3.0 6, .580 7.6 '26,900 12.2 60,700 

.8 1,780 3.2 7, 170 7.8 28, 100 12.4 62,500 

.9 1,960 3.4 7,780 8.0 29,300 12.6 64,300 

1.0 2,140 3.6 8,400 8.2 30,500 12.8 66, 100 

1.1 2,320 3.8 9,080 8.4 31,800 13.0 67,900 

1.2 2, .510 4.0 9,690 8.6 33, 100 13.2 69,800 

1.3 2, 700 4 •) 10,400 8.8 34,400 13.4 71,700 

1.4 2,890 4.4 11, 150 9.0 35,800 13.6 73,600 

1.5 3,080 4.6 11,940 9.2 37,200 13.8 75,500 

1.6 3,270 4.8 12, 750 9.4 38,600 14.0 77,500 

1.7 3,460 5.0 13,600 9.6 40,000 14.5 82,600 

1.8 3,660 .5. 2 14,500 9.8 41,400 15.0 87,800 

l.fl 3,860 5.4 15,420 10.0 42,800 

2.0 4,070 5.6 16,370 10.2 44,300 

2. 1 4, :~oo .5. 8 17,340 10.4 4f1,800 
-----------------

l _______ 
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.Estinwfl'd 11101/.lhly dis1·/wryl' 4 Wc.~t Rmwh uf Sn.~IJW'llft/11111 Rin'l' ut TVilliaiiiNJ!Urf, Pa., 

Jin· 1!10;3. 

[Vraiua~:e aren, "!,640 :-;(plare mile:-;.] 

I Discharge in second-feet. 

--
1 

I Maximum. : Minimum. 

11onth. 
1Iean. 

Jan nary .... _____ _ 

February _______ _ 

March __________ _ 

ApriL __ .. _._. __ _ 

May _ - . - - - - - - - - - -

June-------------: 
July ___ .. ____ . __ 
August __________ _ 

September _______ _ 
October _________ _ 

November ______ .. 

1 
December ________ , 

The year __ _ 

50,600 

93, 100 

110,700 

56,300 
5, 010 

37,200 
29,300 

24,600 
17,340 

28, 100 ; 
58,900 I 

5, 010 

110,700 

4,530 

8,400 

11, 150 

5,760 

9, 9481 
I 

24,4.59 1 

31), 220 i 
17, 825 ! 

1,960 2,938 
1,280 i 7,929 
4,070' 9, 747 
2, 890 . G, 019 

2,320 5,890 
1,960 8,313 

2, 510 I 8, 773 
2, HO 8,519 

--"1,280111, 715 
i 

I 

Run-off. 
--~------

Second-
feet per Depth in 
l'lqnare inches. 
mile. 

1. 763 2.032 

4.337 4.516 

6.245 7.200 
3.160 3 . .526 
. .521 . 601 

1. 407 l. 569 
l. 728 1. 992 
1. 067 1. 230 
1.0-:1:4 1. 16.5 
1. 474 1. 6991 
1. 555 1. 735 

. 624 . 719 I 

2.077 27.984 I 

I 

SUSQUEHANNA RIVER AT DANVILLE, PA. 

Per 
Rainfall cent of 
in inchPH. rain-

fall. 

-----

:~. 091 66 

3. 68 I 123 

4.41 163 

3.23 109 

1. 74 34 

6.03 26 
5.30 38 
.5.44 23 

2.08 56 
4.32 39 

2. 551 68 

2.36 30 

44.23 63 

This station, 52 miles below \Vilkesbarre and 11 miles above the 
mouth of the West Branch, was established on March 25, 1R99, by 
E. G. Paul. It is located at the Mill Street Bridge, 600 feet south of 
the public square, Danville, Pa., near the Pennsylvania Railroad sta­
tion, South Danville. The box of the standard chain gage is bolted 
to the hand rail on the lower side of the bridge, 200 feet from the right 
bank. The length from the end of the weight to the marker is ±2. 85 
feet. The gage is read once each day hy E. F. Bell. Discharge 
measurements are made from the lower side of the Mill Street covered 
wooden highway bridge. ThiH bridge has a total span of about ·1,300 
feet. The initial·point for soundings is the end of the wooden hand 
rail on the left bank, down:;.;tream side. The channel is straight for 
about one-half mile above and below the station. The right bank is 
low and liable to overflow. The left hank is high and is not subject 
to overflow. The bed of the sb·eam is rocky, with some gravel, and 
is permanent. There is hut one channel, broken hy the six hridge 
piers, which do not obstruct tlw flow to any considerable extent. The 
cmTP.nt.is moderately rapid, excPpt at ver.v low stag·es, wlwn it lwcomes 
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~lnggish. Tlw heneh nmrk i:-~ the extrenw south PJHl of the stone. door 
~ill at tlw east Pntrane<' to the city filtering· plant. I b.; elevation iH 3L7 
feet aboyc gage datum. 

The oh:-;ernttion:-; at tbi:-; station during 1HU3 have been made under 
the direction of E. (J. Paul~ di:-;triet hydrographer. 

Disdutl'ge uu'rrRtO'C/IIPnt.~ of ,'-,'usqtrelwnna Rii'CI' at Da;willP, Pa., in 1.908. 

Date. Hydr()gmpher. Gage 
height. DiRcharge. 

~Iareh .5.................... E. C. Murphy .................. I 
. Fed. Srcond-jcet . 

9.82 89,600 

April 9 ..................... ! ..... do .............. _ ........ . 8.60 33,000 
~lay~) .............. __ ._ ...... _ .. do .. _ .... _. _. _ ........ _. _. 3.44 4,963 
Octolwr 8. _ ..... __ .. _ .... _.. "r· C. Sawyer ............... _ .. ::!.46 5, 728 

-·· --···-----· ------------'----------

Jfean daily [/II!JI:' hl'ight, in fed, ~~r ,<;.,'nsqnehanna Rinf'l' at Dmwille, Prr., j'o1· 190.3. 

--------;------;-----------,--------------,--------

Da~-. .Tan. Fl'h. Mar. Apr. 
1 

:\lay . .Tillll'.I.Jul~ .1 Aug. I Sl·pt. 
1 

Oet. I Kov. 1 JJee. 

L ............. f>.:w a18.80 16.40 1-:.110 !~ :2.7~ 1 
o.50 4.10111.60 I B.OO 14~XO! ·tOO 

2............. :i. 20 al:2. 40 17.60 I 9. 80 • 4. 00 :2. tlO fl. 00 8. 90 I 9. b5 : 2. 90 4. GO 4. 60 

3.............. fi.lO a]O. 20 1-L 40 ! II. 90 '1 :3.80 2. 60 .'i. 5;) :-l. 90 1 R. 00 ' :2,90 4 riO ' fdO 

4 .............. fi.GO all.20 11.60 7.HO 3.70 :l.tiO! ;).80 8.70 I 6.9012.90 4:~o I 4.60 

!'1 .............. 7.30 a14.00 9.60 7.li0 3.70 2.fi0 II 5.00 4.15 6.05 2.90 4.30 4.00 

G.............. H. 20 a15. 20 H. 70 H. 80 8. tiO :2. !10 ' 4. 70 4. 85 5. 60 8. 00 4.10 3. 90 

7.............. 7. 40 all. 80 9. 20 7.110 3. 50 2. 50 4. 70 6. 70 5.10 8. 00 4. 10 I 4. 4.0 

8........... tUiO a 9. 70 9. 60 7. 20 3. 50 2. 80 1 11. 50 G. 45 4. 90 3. 40 4. 20 4. 50 

\) __ ......... 6. 00 (( 7. so ' 10.40 I H. 80 3. 40 2. 90 ! 5. 30 li. 00 4.1)0 4. 70 4. 30 I 4. 00 

10........... 5. 70 a 7. 00 115. 00 1

1 
IJ. 30 3. 30 2. 80 4. GO !1. tiO 4. :~0 12.50 4. 30 ' 4. 40 

11.......... n9.40 a9.20 14.50 1 8.80 8.30 2.70 4.00 !1.00 4.20 16.tl0 4.10 5.10 

12............ (l1) a7.10 1 15.00 7.\JO 

1 

3.20 8.40! 4.00 4.90 [ 4.30 17.00 4.00 ,
1 

....... 

13 ............. (''I "7.40 u.so'l 7.7o :1.10 4.lll 8.9o 4.6ol' 4.3o 15.4o 8.8o
1 

14............ (111 a8.50 12.80 I 7.:~0 8.10 .5.00 8.60 4.70 4.70 11.60 3.80 ! ...... . 

lfi............. (Ill ~a~.80 
1 

11.~0 s.~~ il ::>.10 .">.90 3.110 4.80 4.80 ,

1 

s.95 3.70 1 ...... . 

]ti (/•) as.10 I 9.b0 1l.,~;J, 3.10 11.6.'1 I 8.40 4.80 4.00 7.60 3.90 ...... . 

17........ (II) «7.00 8.70 11.0.5 3.00 I fl.OO' 8.80 4.10 3.80! G.SO 13.90 
1s.......... i''l "l>.tio

1

1 

7.6o
1 

9.o.'> :3.oo c~.t;o, 3.2o
1 

8.9o 4.Bol , .. ')() ,_,.) ...... . 

19 .............. (lo) a.'i./0 i 7.()0, 7.:-lO H.OO 4.251 :t90' 8.70 4.30 \1.00 10.10 1 .. . 

:20 ............ 1''1 ati.OO 7.40,7.10

1

2.\:10 4.lfi 4.1101

1 

8.!10 3.90 10.20 7.80 

:21. .......... (11 ) (II) 7.00 6.40 :2.90 4.00 4.40 8.50 4.10 9.40 7.50 

2:2........... (II) (I•) fi.SO 11.90 2.90 I 4.30 4.50 8.85 I B.90 i\.20 ti.50 

23............. til) (I•) 1'1.00 I fi.l10 I ~.00 11.40 4.40 4.50 I 8.80 7.:20 5.SO 

:24............ tb 1 1 II) 111. 8:) 5. 30 :l. 00 ti. 9.') 4.10 4. 20 B. 70 fl .. 'iO .'i. 50 

25........ .. .. . I I•) I I• I 1H. Ofi .'1. 00 2. 90 7. 7.5 3. 80 8. 90 3. 40 ti. 00 ii. 20 

2li.............. (l• I (''_I II Li. 2.5 4. 80 2. 90 7. 80 fi. 30 3. 70 8. BO fi. 60 5. 00 

27.............. \ '' 1 til I 1:2. SO 4. 70 2. XO 8. 55 -t 90 8. 50 3. 20 5. 40 4. RO 

2:'-: .............. ' 1 ''I '110. x;, '· 10. 70 I, 4 .. '>o 1 :2.70 G. 90 4.10 8. 70 3. 20 r,. 20 4. 70 

29 .............. 1 WI ....... \1.30 4.40' :2.80 fi.SO ~ 3.SO 11.1ii 3.20 ii.OO j 4.30 

80 .............. I''J 8.30 4.20 :!.8(1 7.:~0 I :~.RO 10.73 8.00 4.80 I 

m .............. l'r14.SO 7.80 2.70 ;-------~ :-l.RO 14.6ii 4.."0 i 

I•Rin•t· frmwn. 
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Ratillf/ table .fin· SttiUJIIehallnfl Rirt'l' at Danl'l'lft, P11., from .JmHWii'!f 1 to Decembe;· 31, 
UirJ<!. 

I-

I Gage Di~charge. l height. 

i/~ s,rnna

7

-

0

;,

0

et. I 

1.5 

1. 6 830 

1. 7 970 

1.8 

1.9 

2.0 
2. 1 

2.2 

2.3 

2.4 

2.5 

2.6 

2. 7 
2.8 

2.9 

3.0 
3. 1 

3.2 

3.3 

3.4 

3.5 

3.6 

3. 7 

1,120 I 
1,270 

1,440 

1,620 

1,810 

2, 010 

2,230 

2,470 

2, 720 

3,000 

3,280 

3,580 

3,900 
-!,230 

4,570 

4,920 

5, 280 

5,650 

6,040 

6,450 

Gage 
height. 

Feet. 

3.8 

3.9 

4.0 

4. 1 

4.2 

4.0 

4.4 

4. 5 10, 170 

4.6 10,700 

4. 7 11,250 

4. 8 11,820 

4. 9 i 12,390 

5. 0 12, 960 

5.1 13,530 

5.2 14,100 

5. 3 14,670 
5.4 15,240 

5. 5 15, 810 

5. 6 16,380 

5.7 16,950 

5.8 17,520 

5. 9 18,090 

6.0 18,660 

Gage 
height. 

F(ilt't. 

6. 1 

6.2 

6.3 

6.4 

6.5 

6.6 

6. 7 

6.8 

6.9 

7.0 
- ') I.~ 

7.4 

7.6 

7.8 

8.0 

8.2 

8.4 

8.6 

H.8 

9.0 

9.2 

9.4 

9.6 

Discharge. 

Second jeri. 

19,230 

19,800 

20,370 

20,940 

21,510 

22,080 

22,660 

23,240 

23,820 

24,400 

25,600 

26,800 

28,000 

29,100 

30,300 

31,600 

32,800 

34, 100 

35,400 

36, 700 

38,000 

39,500 

41,100 

11~ff;t. I Di~charge. 

Feet. 

9.8 

10.0 

10.2 

10.4 

10.6 

10.H 

11.0 

11.2 

11.4 

11.6 

11.8 

12.0 

12.2 

12.4 

12.6 

12.8 

13.0 

13.5 

14.0 

14.5 

15.0 

I . 

I Seeond~(rf'f. j 

42,900 I 
44,800 

46,700 

48,600 

50,400 

.52, 300 

54,300 

56,300 

58,300 

60,400 

62,500 

64,600 

66,700 

68,900 

71,200 

73,500 
75,800 

81,800 

87,800 

94,300 

101,000 

---------------------------------
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Estimat~d monthly di~>clwrge 4 8nsquehanna Ricer at Danville, Pa., fm· 1!:103. 

[Drainage area, 11,070 ~4.uare miles.] 

Discharge in second-feet. Run-off 

:Month. 
i : 

I Maximum. ' Minimum. 1 ~lean. 

-1-- ---- -~~---

Second-feet Depth in 
pe~f~l.are inches. 

January 4-11, 31 a ____________ _ 

February 1-20, 28 a ___________ _ 

March _____________ . _ . _ ... _ .. 

ApriL_ ....... _ .... _._.-- ..... , 

May------------------------­
June . _ . - . - . - . - - .. - - - - - - - - - - - -
July ___ .... ___ . _. _. _ ......... , 

August _ . _ .... _ ........... ___ . i 

September_ . _ ... _ ........ ____ _ 

October . ___ .. ____ .... _ . _ ..... 
I 

November . - .... - - - - - - - - - - - - - - i 

December 1-5 ... _ .... _ .... ___ _ 

The year _____ . __ .. ____ . 

98,300 16,950 I 33,574 1.015 
I 

103, 600 • 16, 950 I 43, 752 
3. 033 I 

3. 9f)2 I 

ii. 732 : 
2. 454 ' 

3.086 

6.608 

2.738 

146,100 ~3,240 

57,800 8,690 

8,230 3,000 
:~3, 800 2,470 

21,510 4,570 

96,300 .s, 650 

60,400 : 3,900 

129,600 3,580 

45, 700 6,450 

13,500 7, 780 

146, 100 2, 470 : 

63,459 

27, 165 

4,612 

12,031 

10,347 

14,242 ! 

. 417 

1. 087 

. 935 

1. 286 

. 481 

1.213 

1. 081 

1. 483 

12, 764 1 1. 153 . 1. 286 

30, 648 2. 768 : 3. 191 

13, 380 1. 209 I 1. 349 

10,0981-~1--·~ 
23, oo6 · 2. 078 I 23. 101 

a River frozen for days not induded. 

SUSQUEHANNA RIVER AT WILKESBARRE, PA. 

Observationt-~ of fluctuations of Susquehanna River are made by the 
Weather Bureau above Wilkes barre, at Towanda, Pa., where the drain­
age area is estimated to be S,OOO square miles. The river gage, made 
of iron 1 foot wide and one-half inch thick, is on the east side of the 
road bridge over Susquehanna River, and is securely bolted to the 
masonry of the pier. The grad-qation is from 0 to 25 feet. The high­
est water was 29 feet in March, 1869, and the lowest, -0.1, in October, 
1895; the danger line is l'tt 16 feet. The elevation of the zero is 633.7 
feet. 

The Wilkesbarre station was established by E. G. Paul on Mareh 
30, 1899. The standard chain gage is located on the upstream side of 
the Market Street Bridge. The length of the chain from the end of 
the weight to the marker is 40.83 feet. The gage is read once each 
day by W. S. Bennett, the bridge keeper. 

'Vhen this gage was established there was found to be a gage painted 
on the bridge pier, being a portion of one e:-;tahlished hy the Weather 
Bureau. The lower part of this gage, erected in January, 1898, orig­
inally consisted of heavy cast-brass plates graduated to feet and tenths. 
The gage plates were made in 4-foot sections and bolted to the stone 
bridge pier. The two lower sections of the brass plates had been torn 
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away by ice, so that there was no graduation below the 8-:foot mark, 
but readings were made by the figures painted on the stone pier. The 
zero of this old gage is at the base of the dressed-stone portion of the 
pier, and is reported to be 535 feet above sea level. During low 
stages of the river the water recedes from the pier, rendering it 
impracticable to read the gag·e. So far as could be ascertained, this 
has not been connected with the eity datum. On account of the low 
water, which in 1897 had gone below the city datum, it was decided 
to put the zero of the new gage 4 feet below the zero of the old 
'Veather Bureau gage, so as to obviate minus readings. In order, 
therefore, to compare with former records, it is necessary to acld 4 
feet to the old figures. The danger mark of t,his 'V eather Bureau 
gage is at 14 :feet (or 18 feet on new gage) as at this elevation the 
west bank of the river is under water in places. River reports :from 
this locality were :furnished as early as 1888. During low water 
measurements were made by wading at a better cross section, at 
Retreat, 10 miles below Wilkes barre. The :Market Street Bridge is at 
at an elevation above the river bed such that a length of 65 feet of 
cable is needed to sound across the sec.tion. 

Discharge measurements are made from the downstream side of the 
bridge, which has a total span of 700 feet between abutments. T1..l8 

initial point for soundings is at the end of the iron hand rail on the left 
bank, downstream side. The channel is straight for about one-fourth 
mile above and below the station. There is a bar acros~:~ the river about 
one-hal£ mile ahove the station, and another at about the same dis­
tance below, with deep water between these two points. Thi~-5 makes 
a sluggish current at low stages. The right hank is low and overflows 
at a gage height of about 20 feet. The left bank is above ordinary 
floods. The bed of the stream is composed of SP.ul~ and gravel, and j:-; 

somewhat shifting. The,re is but one channel broken hy three bridge 
piers. There are a few willows growing under the right span. The 
bench mark is the extreme west end of the stone door sill of the north 
entrance to the Coal Exchange building. Its elevation is 32.99 feet 
above gage datum. 

The observations at this station during 1903 have been made under 
the direction of E. G. Paul, di~:~triet hydrographer. 
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llatl'. Hydrographer. h~~~t. I Discharge. 

March 4 ___________________ .I E. C . .:\furphy _________________ _ 
Feet. Second-jed. 

13.50 46,112 
April 8 _____________________ f ____ .do _____ . _________________ _ 8.86 23,247 
August 4 __________ . _ _ _ _ _ _ _ _ Jno. C. Hoyt. _________________ _ 4.00 4, 718 
October 10. _________________ \V. C. Sawyer _________________ . 19.00 86,500 

Jfew1 daily yage height, in feet, rl&usquehanna Riva at TVilkesbmTe, Pa., for 1908. 

~· . n.,::-- -l·;•n I Feb. I ""'·I Ap'·[""''·l June. i July.l Aug, Rep[. ~cl. 11\'nv._ Dee.-

1. ............. X.50 15.301120.40 11.20 4.80 I 3.00 I 6.90 4.60 13.80 3.60 I 5.60 I 7.20 

2 ............ ..1 11.00 13.10 19.94 12.00 4.60 I 3.oo r..8o I 4.60 n.9o 3.60, 5.6o I 7.30 

3 ... _...... . . . . 12. 80 13. 00 I 16. 28 10. 70 4. 40 3. 00 6.10 : 4. 30 9. 90 3. 60 I 5. 40 7. 50 

4.-.--.--.-.--- 13.00 14.6-5113.60 9. 70 4. 30 2. 90 ti .. 50 I 4. 00 8. 40 3 60 I 5. 20 6. 70 

5 ... - .. --.- .. -- 13.50 18.78 : 11.30 9. 80 4. 20 2. 90 5. 40 4. 80 7. 4(1 3:60 i 5. 00 f), 20 
6.--------- ... - 9. 70 H1. 50 10. 50 9. 00 4. 10 2. 90 5. 50 fl. 70 6. 70 i 3. 70 5. 00 4. 50 

7 .............. 8.10 13.90 12.11) 8.70 4.00 2.90 7.30 7.90 6.20 3.80 5.00 4.20 
8 ______________ 7.90 11.30 11.60 8.80 4.00 2.90 7.30 7.60 5.80 4.70 1 5.20 4.20 

9 _____ .... _. __ . t>. 9o 10. oo I 16. 20 10. 6o 4. oo s. oo 9. 4o 6. 8o 5. 53 10. 1o I 5. 3o 4. 3o 

10 .............. 6.80 8.60 118.60 10.80 3.80 3.()0 4.80 6.00 5.30 19.~0 5.00 4.10 

11 ... ---.- .. ---. 10. 70 8. 00 ' 17.94 9. 80 3. 70 2. 90 4. 40 .">. 70 5. 20 21.25 4. 90 - 4. 00 

12 .............. 10.00 8.50 18.911 9.00 3.70: 3.60 4.30 fo.40 5.30 21.15 4.70 3.70 
13 .... __ ....... _ 9. 50 9. 10 17. 80 I 8. 90 3. GO 6. 60 4. 00 .">.50 6. 00 18. 15 4. 60 3. 90 

14.. ............ 9.10 11.00 10.70 8.30' 3.50 5.00 3.80 1),20 5.60 13.70 4.50 4.70 
15 ______________ 9.10 10.80 13.20 12.20 113.50 7.!i0 3.70 4.90 5.20 10.50 4.40 4.80 

16. ______ .... __ . 10. oo 9. 3o n. 7o 14. 2o 3. 50 6. 4o 3. 6o 4. 1o 4. 8o 9. oo I 4. 20 5. 80 

17 .............. 10.00 8.40 10.60 12.30 3.40 5.80 3.60 4.1)0 4.60 8.00 7.90 6.60 

18 ...... _. ___ . _ .

1

10. 40 7. 40 9. 90 10.1i0 3. 40 5. 20 ~ 3. 40 4. 30 5. 20 8. 30 
11 

12.90 6. 80 

19 .............. 9.60 10.00 \l.GO 9.00 3.30 fi.OO i 4.30 3.90 4.80 12.50 13.70 6.30 

20 .. -- ... ---.--- 8. 70 9. 20 9. 20 8. 00 3. 30 4. 80 I 4.110 3. 70 I .5. 00 12. 40 10.80 5. 80 
21, .... __ ........ 8. 60 9. 40 i<. 70 7. 30 3. 30 4. 70 I 4. 80 3. 80 4. 80 10.90 8. 70 8. 90 

22 .............. 9.40 10.00 8.30 6.80 3.50 6.80 5.10 .').60! 4.70 9.40 7.10 9.00 

23-----·----·--- 9.80 10.50 13.92 6.40 3.30 8.00 4.70 i'l.30 i 4.40 8.30 6.70 8.40 

24 .............. 110.40 10.90 20.88 6.10 :3.30 F\.93 4.40 f>.OO I 4.20 7.50: 6.20 8.00 

25 ............ -. 10.00 11.20 2l.ltl I 5. 90 3.10 9. 4.5 4. 40 4. 60 4. 00 7. 00 6. 20 7. 50 

26 ... __ ......... 9. tiO 10. 40 18. 00 .">. 70 3. 10 10. 40 II. 10 4. 40 3. 90 6. 80 6. 10 7. 10 

27-- .. --- .... --. 8. 70 9. 60 1.5. 40 .5 . .50 3. 10 10. 20 fi. 20 4. 30 3. 80 6. 50 5. 80 7. 20 

28.-.- .. -- ... --- 8. 20 10.20 12.60 ' 5. 30 3.10 8. 00 4. 50 5. 40 3. so 6. 20 5. 50 10.40 

29.--.--- ..... -. 8. 20 :;;, 00 6. !!0 4.10 9.15 3. 70 6. 00 6. 00 9. 70 

30 .............. 14.54 .. 3.00 7.60 4.20 19.40 3.60 .5.80 7.70 9.20 

31.. _ .. __ ....... 11. 6o g_ oo I~~--~~--~~ 16. s3 ~~ .1. 6o :1. 4o 
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Rating table fur Susquehanna River at TVilkesburre, Pa., from January 1 to December :11, 
1903. 

Gage 
height. · · · · height. · · · · height. · ·· · 

I I I 

I Di><Cll·a· rge 1.· Gage Disehargl' l.lj'. Gage II m~('harge I 

I-R-e-d.-
1 
~-::d-jeet.i·- Feet.- -S-rc-m-lfl--}-ee-t.~.~---;;;:- Second-feet. I 

2. o ~2o I' 4. 3 ~· ~:o 'II 6. 6 12, 560 \ 
2. 1 ,40 i 4. 4 4, o10 6. 7 13,040 I, 

~ 70 I 4. 5 4, 780 6. 8 13,520 Ill. 2.~ 

2.3 

2.4 

2 .. 1) 

2.G 

2. 7 

2.R 
2.9 

8.0 

3. 1 

:1.2 

3. :3 

:~. 4 

3.5 

8.6 

3. 7 

3.8 

3.H 
4.0 

4. 1 
4 •) 

1, 000 4. 6 5, 000 6. 9 14, 000 1 

1, 130 4. 7 5, 230 7. 0 14,480 1: 

1, 270 4. 8 5, 460 7. 1 14, 970 I' 
1, 420 4. 9 5, 710 7. 2 15,460 I,; II 

1,'570 5.0 .5,980 7.3 15,950 

1, 730 5. 1 6, 260 7. 4 16,440 1: 

1. 890 5. 2 6, 550 7. 5 16, 930 I 
2, 050 fl. 3 6, 850 7. 6 17,420 

2,210 5.4 1,110 1.1 17,91o I 
2, 870 5. 5 7, 510 7. 8 18,400 i 

2, 53o 5. 6 7, 87o 7. 9 18, 890 I 
I 

2, 700 5. 7 8, 270 8. 0 19,380 : 

2, 870 5. 8 8, 720 8. 2 20, 360 

3, 040 5. 9 9, 200 8. 4 I 21, 340 

3, 220 6. 0 9, 680 8. 6 22, 320 

3,400 

3,590 

3, 780 

:), 970 

4, 170 

6.1 

6.2 

6.3 

6.4 

6.5 

10,160 

10,640 

11,120 

11,600 

12,080 

8.8 

9.0 

9.2 

9.4 

9.6 

23,300 

24,300 

25,300 

26,200 

27,200 

Gage I Discharge. I 
height. I , 

Feet. 

9.8 

10.0 

10.2 

10.4 

10.6 

10.8 

11.0 

11. 2 

11.4 

11. 6 

11.8 

12.0 

12.2 

12.4 

12.6 

12.8 

13.0 

13.2 

13.4 

13.8 

14.0 

I Second-feet. 

1 28,200 

29,200 

30,100 

:n, 100 

32, 100 

33,000 

34,000 

3.5, 000 

36,000 

37,000 

37,900 

38,900 

39,900 

40,800 

41,800 

42,800 

43, 700 

44,700 

45, 700 

47,600 

48,600 
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Estimated mo11thly disduu·ye r~f' ,'-.'usq11clwruw Rircr at TVilJ.:esbarre, Pa., for 1903. 

[Drainage area, 9,K10 ~quare miles.] 

Pi~cha.rge in ,;econd-feet. Run-off. 
1

1 

I j -;e~~~~;-~~-- -- Ray~fall c!~rof 
Maximum. I Minimum. ' ~lean. feet per J:?epth in 1 inches. rf~w.-

square mches. , 
mile. , 

~---1- ~ I~----~-------

:Month. 

January._ .. _ .... _ 136, 100 1:3,520 29, 2RO 
February ...... ___ ' 

l\iar:h .......... _ i 
ApnL ... ____ .. __ ·I 

May _ .. _ .. __ ... _ . 1 

.T nne . _ ..... _ .... _ 

.Tuly -------------
A ugu~t .. _ ..... _ .. ' 

Reptember _ ... __ . 

0l'tober ----------
Kovemlwr _ ... _ .. . 

Deeem ber ____ ... . 
j~ 

The yt>ar ... 

S4,500 

106. 100 ' 

I 

49,900 

5,460 

:n, 100 
I 

26,200 I 

90,000 

47,600 

106,900 

47, 100 
:il, 100 

106, HOO I 

I 

16,440 35,000 

20,850 I 53,512 ; 
I 

5, 710 28,329 
2, 0.50 . :~. 106 

1,890 H,970 

2, 1oo I i, 1;)7 
I 

;), :?20 12,30.5 
;), 040 

I 

10, li-t 

;), 040 27, OS.5 

4, 170 12, 1-54 

3,220 13, 127 

1, HHO 1H,oH:3 

2.9tl5 8.441 
I 

2.64 130 

I 

3. ,!')68 :). 715 I 2.93 127 
I 

5.455 6.289 4. 77 132 

2.379 2.654 2.30 115 

. 317 . 366 1.11 33 

1.0113 1. 134 6.38 18 

. 730 . ~42 4.39 19 

l. 254 LHo 6 .. 51 22 

I. O::l7 I. 1.57 1. o7 69 
2. 761 3. 1H3 6.04 53 
l. 23H 1.382 ~21 62 

1. 33~ 1. 54:1 I 2. H ' 63 

2.007 zi.15:3 : 43. azj- 63 

CH~JMUN(} ltlVER AT CHEMUNU, N. Y. 

Chemung River i:-; formed at Painted Post, N. Y., by the union of 
Tioga and Cohoeton river:-;. The Cohoeton Branch lies entirely in the 
State of Ne,v York. Tioga River receives, ju:-;t above its mouth, Canis­
teo River, a large tributary, which also has its drainage basin in New 
York to the south of Cohocton. The drainage of Tioga River above 
Cani:-;teo is mainly in PennsylYania. The concentration of the storm 
waters throug·h three main branche~ just above Corning favors the 
formation of excessive floods. Chemung River flows southeasterly 
through Corning, Elmira, and Chemung, crosses the State line, flows for 
a ~hort distanee in Pennsylvania, then returns to New York and again 
erosses to Pennsylvania near \Vaverly, finally emptying into Susque­
hanna River near Athens, Bedford County, Pa. The total length of 
the stream in New York State is about 30 miles. It is a sluggish 
stream, with low banks and a broad valley or flood plain which is often 
overflowed. It was formerly paralleled by a canal taking its supply 
from dams acros8 the stream. This has been abandoned, and at pres­
ent the principal water-power deyelopment on the main river is at 
Elmira. 

The topographic features of the drainage basin are, as a rule, bold 
and broad. The hills rise within a short distance of the stream several 

IRR 97-04--19 
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hundred feet on either ~ide, and the upland plateau is to a large extent 
wooded, with impervious soil, no lake storage, and few mar~h areas. 
Tributaries are ramifying and uniformly distributed, though not very 
numerous, and dry gulleys or flood channels are common. Dikes 
have been erected in the cities of Elmira and Corning for protection 
against floods. One of the hig·hest recorded freshets in the stream 
occurred .T nne 1, 1889. lt was preceded b_y phenomenal rainfall, 
aggregating several inches in the course of a few hours on the night 
of May 31 and June 1. The discharge has been estimated at 67 second­
feet per square mile from 2,055 square miles, or 138,000 second-feet. 

The gaging station was established September 7, 1903, by R. E. 
Horton, assisted by C. C. Covert. It is located at the suspension 
highway bridge, midway between Chemung, N. Y., and 'Villawana, 
Pa., near the 8tate line. The bridge has a single span of 395 feet. 
The gage is a standard chain gage, located near the right end of the 
bridge on the upstream side. It is read twice each day by Daniel L. 
Orcutt. Discharge measurements are made from the downstream 
side of the bridge. The initial point for soundings is the face of the 
1ight abutment on the downstream side. The channel is straight for 
700 feet above and for 800 feet below the station, and the current is 
smooth. The right bank is high, cleared, and is not subject to over­
flow. The left bank is of medium height, wooded, and will overflow 
at high water. The bed of the stream is composed of gravel, and is 
clean and permanent. There is but one channel at all stages. The 
beneh mark is three nails driven into a telephone pole 70 feet to the 
right of the initial point for soundings and about 30 feet upstream. 
It is marked with black paint, "U. S. G. S. B. M." Its elevation is 
29.88 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Discharge measurement.~ of Chemung Ril'er at Chemung, 1V. Y., in 1903. 

Date. Hydrographer. Gage 
I Discharge. height. 
I 

_fi'cet. Second-feet. 
August 27 __ .. _______________ C. C. Covert._. __ . ____________ _ 2.89 809 
September 7 _____ . ________ .. R. E. Horton ..... _. _____ .. _ ... 3.29 1,3.54 
October 2. ______________ . ___ H. H. Halsey. _____ . _____ . ____ _ ::?.-!7 611 
October 12. _____ . _____ . _____ C. C. Covert __________________ _ 6 '"'') • j.., 8, 766 
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Jfean daily gage height, in feet, of r:henwn[f Rit'Ci' at Chemnng, N. Y., for 1903. 

------------- ----~---.,----

----D-ay_. ___ , Sept.[ __ oc-·t_. ~~-ov_. j_D_e_c_. i Day. Sept.~~~ Nov. ~ 
r -----------r----1 . 

:!. 9o I 3. 9:.,-> 7. 06 2. 74 
3. 44 7. 04 8. 13 2. 64 

3. 41) 6. 24 5. 88 2. 64 

1. ..................... .. 2. 24 2. 98 2. 90 17 ...... __ ........... 

2.40 2.88 2,88 IS. ___ ._ ......... 

2. fi2 3.88 2.88 19 .. ----· ...... ·-

2 ....................... . 

3 ...................... .. 
4 ...................... .. 2. 57 2.83 2.88 20 ........... ....... 3. 29 4. 90 4. 88 2. 64 

2. 74 2.86 

3.30 2. 90 

3. 37 3. 08 
~::::::: ::::::::: :::3_:_:2:"_::_: 
7................ " 

8. ·-···- -·-·--··· 2. 2-l 4.62 :!. 98 

9................ 3.19 9. 97 4. 93 

10................ 3.16 7. 78 2. 90 

11................ 4.R4 8. 80 2.88 
12................ 4.56 o. 74 2.86 

:!. 82 

~.59 

3. 69 

:!. 79 
2. 69 

2.64 

2. 49 

2. 49 

21 .......... - .... 

2:2. ...................... 

23 ............... 

24.---.- ......... 

25 ..... -......... 
26 ............... 

27- .... -- .. ...... - ... - .. -

28 ............... 

2. 99 

2.84 

2.54 

:!. 34 

2.34 

2.29 

2. 24 

2. 24 

13 ........ -...... - 3. 84 6. 1:! 2. 80 :!. 69 29 .............. - 2. :!2 

14................ :3.46 -1.97 :!. n 2. 69 30............... 2. 26 

15................ 3.22 4.47 2.6S j 2.69 31. .................... .. 

16................ 3.00 4.20 2.761 2.74 

------ ------- ------------------

4. 42 4. 26 

4.12 3.98 

3. 87 3.88 

4. 72 3.83 

3 .. 54 3.78 

3. 44 3.38 

3.32 3.23 

3.30 3.10 

3. 24 3.10 

3. 22 3.10 
3.13 

SUSQUEHANNA RIVER AT WASHINGTON :o;TREET BRIDGE, BINGHAM­

TON, N.Y. 

2.69 

2. 74 

2. 79 

2. 79 

2. 79 

2. 74 

2.69 

2.54 

2.44 

2.54 

2.64 

A gaging station was established on this stream ~T uly :n, 1901. The 
gage is located on the upstream side of the left span of the \Vashing­
ton Street Bridge. This bridge is situated about 800 feet upstream 
from the junction of Chenango and Susquehanna rivers. A rift 
extends diagonally across the :::;ti·eam underneath the bridge. The 
gage stands above a stretch of smooth water extending from the crest 
of the rift to the dam, 2,800 feet upstream, and the gage readings are 
unaffected hy backwater from Chenango River at ordinary stages. 
Owing to unfavorable conditions underneath the \Vashington Street 
Bridge discharge measurements are made at Exchange Street Bridge, 
1,900 feet upstream. The bench mark is a chisel draft on the corner 
of the left bridge abutment on the upstream side. Its elevation 
is 23.71 feet above gage datum. The gage is read twice each day by 
E. F. Weeks. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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Discharge measurements of Susquehanna River at Binghamton (Exchange Street Bridge), 
N. Y., in 1903. 

Date. Hydrographer. 

April7 ----------------- .... E. C. Murphy •.•..••••••••••••• 
May 15 ..................... : ..... do .......•.••.••••••••..•• 

May 19 ............... _ . . . . . . . _ .. do •.•.... _ •..•••••••. _ • _ •• 
June 13 . ___ ......... __ . _. . . C. C. Covert. _ .• _____ • ___ •• _. _ •• 

August 22 ..... __ . _. _ .. ____ . : .. _ .. do _ .... _ .• __ . ___ . _ ••. _ .••• 

Sept em her 3 ... _ .... ___ ... _ -1- . _ .. do ... _ .... _ •.. __ ••. __ • _ • _. 
October L .. _. __ .. _ ... _. _... H. H. Halsey .. _. _. _____ . ___ . __ 

October 11. ...... ----- .. _ ... C. C. Covert. ... __ . ________ .----
1 

Octo her 13 .. ____ .. ___ ... _ . _. · ..... do _ ...... ____ .. _____ .. ___ _ 

a ReferrPd uniformly to orig-inal e~ge datum. 

Gage 
height. a 

Feet. 

4.13 
2.05 
1. 96 
5.25 
2.65 
2.00 
2.14 

16.32 
6.35 

Discharge. 

Secondjeet. 

5,946 
763 
640 

8,726 
2,572 

948 
962 

49, 707 
14,566 

Mean daily gage height, in feet, of 8u.squehanna Riner at Binghamton, N. Y., 1901-1908. 

~::::::::::::::. ::::::::::::::::::::::::::::1::::::::::::::::::::: ~::: 
17.............. ....... ....••. ....... ....... ....... ....... ....... 1.96 

18 ........ ..... : ....... ....... ....... ....... ....... ....... ....... 2.11 

19 ............................................................... 2.16 

20.............. ....... ....... ....... ....... ....... ....... ....... 2.06 

21. .............................................................. 3.66 

22........ .••••. ....... ....... ....... ....... ....... ....... ....... 2.98 

2.08 
2.16 . 

2.21 

2. 36 

2.36 

2.34 

2.24 

2.16 

2.14 

2.32 

2.39 

2. 26 

2.24 

2.24 

2.26 

2. 79 

2.54 

2.44 

2. 42 

2.36 

2.39 

2.39 

2.32 

13.74 

9.24 

5.66 

4.29 

3. 46 

2. 96 

2. 76 

2.24 2.29 23.............. ....... ....... ....... ....... ....... ....... .•.•••. 2.61 2.06 3.74 

~::::::::::::::: :::::::.:~::::: ::::::: ::::::: ::::::: ::::::J:::::: ::~~ ~:: ~:~! ~::~ :::: 
26 ........................................................ ! ....... 3.21 2.041 2.09 2.94 3.32 
"'. _ .•••••••• _ _ _ •• _ _ _ _ _ •. ____ • ______ • ________ .•• ___ •••• __ .~.. _ . __ • 2. " 2. "' I 2. ,, ,_ " ,_ ,. 

~::::::::··::--(·::{·--·-(::oo ·::··--:~_+::::::"jjg; j~ }f.-r ~:E }~_ ~:E 
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Jfeuu daily gage height, in feet, of8w;qaehanna River, ut Binghamton, .X. r., 1901-1903-
Continued. · 

Day. i Jan. i Feb. I Ma>.l Ape. May. June·.: July. Ang. 

_1 _____ -_1-.~-~2-.--.. -.-.. -. ~=-,2.fiG 15.09 ~--;)~2~ 2.1\5 2.3;) 
1

--::--4.90 

2 ............. 3.39 2.54 19.22 ."dO 2.85 2.37 4.23 fl.94 

3 .............. 8.22 2.fifi 17.f·9 4.87 2.7fi ': 2.:~0 :~.60 fl.27 

4 .. ---- ... -- .. - :U>G B. 24 1:3. 79 I t I);) 2. 6fl 2. 6:~ ;{, 87 4. fi1 

5 .............. 8.22 2.96 9.1\1 -1.20 2.65 :~.07 3.43 :~.77 

6 .............. 8.14 2.66 ti.3G ....... 2.67 :!.~.') 3.97 :~.-J.'l 
I 

7 ......... _.... 3. 02 2. 72 5 .. '19 I :~. 90 2. 57 2. 63 -1. -J:~ :3. 87 

8 .............. 2.82 2.74 5.34' 8.83 2.58 2.57 -1.35 :3.10 

9..... .. . .. .. .. 2. 66 2. 79 5, 04 I -J. 75 2. 45 2. 6fl .t_ 00 2. 97 

10 ........... -.. 2. 54 2. 72 5. 74 5. 40 2. 45 2. 60 4. 03 2. 8:3 

11 .............. : 2.52 2.84 5.59 .5.70 2.35 2.47 4.77 2.73 

12.----.------.-
13 .............. 1 

14 ...... .. 

15 .. --- .. --. 

16 ....... ------

17 ......... . 

2. 46 

2. 57 

2. 46 

2.34 

2.32 

2. 24 

2.64 

2. 42 

2.34 

2. 2-J 

2. 26 

2. 19 

7. 81 

11.19 

11.94 

10. til 

8. 42 

11.82 

5.45 

5.08 

4. 70 

-1.35 

3. 97 

3. 70 

2.33 ' 

2.30 

2.30 

2. 27 

2. 25 

2. 25 

2.47 

2.57 

2. 57 

2. 65 

'2. 65 

2.53 

4. 37 

3.43 

3. 03 

2. 75 

2. 70 

2. 63 

2. 75 

2.80 

2. 75 

2.59 

2.49 

2.40 

_"_'"' loet i :<oc.l J>ec. 

2.13 4. 57 I -l. GO 2. 75 

2.13 4. 2.') -l. 07 2. 73 

2.1:{ 

2. Iii 

:.!.13 

2. 07 

2.05 

2.10 

2. 07 

2.2ii 
2.2;) 

2. 2-1 

2.23 

2.15 

2.15 

2.10 

2. 05 

:~. 67 

3. 35 

2. 90 

:.!. 93 

2.83 

'2.. 77 
I 

2. 75 ! 

2. 671' 
2.h5 ' 
~. 67 I 

~. 77 I 

2. 90 

2. 90 

2. 87 

2. 75 

3. 70 

3. 47 

3. 27 

3.13 

3.07 

3. 00 

2. 83 

'2. 77 
2. 70 

2. ti5 

2.li5 

~. 75 

:2. tii 

2.55 

2.55 

2. S.'i 

3.10 

3.33 

3.18 

2. 93 

2. 77 

2.73 

2.85 

2.83 

2. 95 

2.83 

2. 67 

2. 75 

2.!"13 

7.13 

2.22 2.1-l 11.87 3.53 2.15 2.55 2.65 2.35 2.05 2.60 2.53 7.65 

19.--.- .... 2. -12 2. Hi 9. -17 3. 37 2. 15 2. 50 2. 65 2. 30 2. 05 2. 50 :2. 47 6. 70 

2.64' 2.Hi G.82 3.171 2.15 2.50 7.27 I 2 .• 0 2.00 2.60 2 .. '10 5.87 

2. 14 2. 19 ~ _,..,_ 72 s. 07 2. 25 2. 4ii 10. ~~ I 2. a5 1. 95 2. 75 :2. 45 5. 2s 

2.56 2.12[ .'l.-19 2.97 I 2.33 2.47 11.3:,, 2.35 l.!J.'i 2.73 2.4.'1 9.45 

4. 76 2. 2-l 5. til 2. 85 2. B5 2. 57 10. 00 2. 27 2. 00 2. 57 2. 47 10. 62 

5. 16 2. 29 5. 76 2. G7 2. 2-'i 2. 50 i 8. 90 2. 27 1. 97 2. 53 2. 4.'1 8. 20 

4. 22 2. 16. 5. 44 2. tiB 2. 20 2. 37 8. 10 2. 2fl 2. 00 I 2. 58 2. 47 6. 28 

s. 39 2. 12 -1. 92 2. 5.'\ 2. 37 2. 27 n. 37 2. 2.'1 2. 35 f 2. 50 2. 53 fi. 63 

3. 14 2. 42 -1 . ."Xi 2. 50 2. 55 2. 37 5. 40 2. 20 2. fi3 i 2. 4;) 2. 70 4. 98 

28 ........ ____ .. 3. 67 5. 46 4. 44 2. 53 2. 53 2. 37 1. 51 2. 2.5 2 .. ')!) : 5. 9-5 I 2. s" -1. 4s 

20 ......... . 

:n ............. . 

E~ ::1 
~~:::: ::::::::::1 
29 .......... -- -- 4. 02 !), 30 2. 53 2. 471 2. S.'i 6. 07 2. 27 fl. 00 I 8. 30 I 2. 90 3. 9.') 

30 .............. 3.34 ....... 5.70 2.60 2.40 6.98 .'i.OO 2.30 3.80 I 7.1fi :Ui3 3.80 

31.. ............ 2--~~----~-~~ 5.53 ...... -=-~-~ ....... 5.55 2.17 -----~~-- fl.531~~"""l_ 3~63 
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},Jean daily gage height, infeet, ~~(81181JHeluonw Ril'a at Binghamton, ~Y. }~., 1901-lfiUS-­

Continued. 

Jan. Feb. I Mar. Apr. )Jay. .June. .July. Aug. Sept.] Oct. I Nov. Dec. 

--1-~~-~~~---~-,--

Day. 

1. ... 

1

.

9

.

0

_

3

:. . . . . . 3. 4o 8. 6o 1 12. 92 6. ti5 2. 33 1. 85 3. 35 2. 55 6. 55 2. 01 ! 3. 25 2. 62 

2............ .. 3. 30 7. 20 !10. 82 5. 8.''> 2. 27 1. R7 3. 00 2. 43 5.17 2.13 3. 07 2.li!:l 

3.............. 3. 70 7. 23 I 7. 7fi 5.1.5 2. 25 1. R5 2. 73 2. 30 4. 30 2.15 ~ 2. 95 2.li5 

4 .............. 5.15 8.27 I 6.17 5.0.5. 2.25 1.80 2.57 2.25 3.70 2.10 2.85 2.6.') 

5.... . . . . . . . . . . 5. 33 9. 60 5. 63 4. 80 2. 23 1. 83 2. 45 2. 50 2. 13 2. 85 2. 62 

6 .............. 4.63 7.95 6.43 4.33 2.20 I 1.80 2.35 3.17 2.25 I 3.05 2.47 

7 .............. 3.83 6.35 6.30 4.17 2.17 1.77 2.27 8.25 2.35 3.17 2.52 

8.............. 3. 7fl fi. 00 6. 85 4. 95 2. 15 1. R5 2. 25 3. 03 2. 70 2. 70 2. 97 2. 52 

9.............. 3. 45 4. 65 10.75 fi. 63 2. l.'i 1. 80 2. 20 2. 80 2. 67 7. 97 2. 85 2. 57 

10.............. 6. 05 4. 33 10. 55 5. 05 2. 10 1. 80 2. 17 2. 63 2. 55 15. 49 2. 75 2. 29 

11.............. 5. 55 4. 20 11.55 4. 70 2. 0.') 1. 80 2. 13 2. 73 2. 65 16.35 2. 72 2. 45 

12.............. 5. 93 5. 47 11.47 4. 40 2. Of) 2. 77 2.10 2. 83 2. 67 12.12 2. 67 2. 55 

1u .............. 

1

. 6.00 6.95 9.57 4.03, 2.0.5 5.35 2.10 2.70 2.60 iU7 2.62 2.65 

14 .............. 6.07 6.07 7.75 3.73 2.05 3.45 2.07 2.60 2.50 5.99 2.59 3.17 

15 .............. 5.85 4.97 6.65 4.05: 2.05 3.03 2.13 2.55 2.37 5.09 2.52 3.22 

16 .............. 5.80 4.40 6.03 3.97 2.00 2.ll3 2.07 2.43 2.30 4.49 2.52 3.12 

17. . . . . . . . . . . . . . 5. 53 3. 65 5. 55 3. 73 I 2. 00 2. 50 2. 05 2. 33 2. 37 4 •n 5. 70 2. 97 

18 ............. . 

19 ............. . 

:::::: ::::: :: 
23 ............. . 

24 ............. . 

25 ........ ······ 

26 .... ·········· 

5.10 

4.60 

4.15 

4.30 

6.53 

6.63 

5.63 

4.80 

4.53 

27.... .......... 4.23 

28 .......... ··-. 4.20 

29 ....... ~------
30 ............. . 

5.35 

9.68 

31. ............. 10.23 I 

3.13 

3. 27 

3. 57 

3. 75 

3.53 

3.55 

3.25 

3.20 

3.15 

2. 95 

6.80 

5. 4.5 3. 47 2. 00 2. 45 2.10 2. 30 2. 50 7. 55 ' 6. 89 

5.13 3. 23 2. 00 2. 35 2.17 I 2. 27 2. 45 7. 89 I 5. 45 

4. 75 3. 07 1. 9:'> 2. 30 2. 15 2. 27 2. 45 6. 55 4. 25 

4. 50 I 2,,\)0 1. 95 2. 53 2. 23 I 2. 45 2. 35 ' 5. 47 3. 671! 
3.35 5.60 

7.57 

12.11 

11.48 

9. 20 

7.15 

6.07 

5. 70 

5.30 

6. 20 

2. 77 
2. 70 

2. 65 

2.60 

2. 57 

2.50 

2. 41'> 

2. 40 

2. 31'> 

1. 95 

1. 95 

Uii 

1. 85 
1. 8.') 

1. ~7 

1. \lO 

1. 90 

1. 87 
1. 8.') 

3. 77 2. 25 2. 65 2. 27 4. 82 

4.45 3.50 2.40 

5. 03 4. 65 2. 30 

4. 43 3. 43 2. 25 

3. 97 2. 80 2. 70 

3. 40 2. 60 4. 13 

2. 9-'i 2. 45 3. 57 

2.20 

2.23 

2.20 

2.15 

2.10 

2.10 

4. 25 

4. 02 

3. 92 

3. 67 

3.52 

3.45 

3.29 

3.39 

3.32 

3.05 

2.87 

2. 79 

3.03 

3.65 

2. 35 10. 63 2. 10 I 3. 45 2. 85 

~:~~ 1~::~ --~~~~-1 :::~ ~--~~~~-~ 

2.85 

2.79 

2. 62 

4. 87 

5. 39 

4. 97 

4. 25 

4.05 

3.79 

3.72 

3. 45 

3 • .57 

3.t>5 

3.75 
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Ratiny table .fu1· ,C..,'usguelwnna, Rirer at· Binghamtun, 1V. )~.,from July 31, 1901, to 
Decemlwr 31, 1.908. 

---~ 

I Gage Discharge. i, Gage 1, ·h II Gage I .. h li Gage lli~charge. height. I height. 1sc arge. height. D1sc arge. 1 height 

! 

I !; . 
--- ~------- ! ~~--- -~----

I 

Feet. Seconcl-ject. Feet. Second-feet. I Feet. ,'!Nm>d"f'"·ll Feet. I Scro»d-jnl.l 
l.R 315 4.9 7,980 8.0 17,950 11. 1 29,060 

1.9 525 ,, 5.0 R,280 R. 1 18,300 I 

11.2 29,420 

2.0 740 5. 1 8,580 8 •) 18,6.50 ' 11.3 29,780 

2. 1 960 .5. 2 8,880 8.3 19,000 11.4 30,140 

2.2 1,180 .5.3 9, 185 8.4 19,3.50 11.5 30,500 

2.3 1,400 5.4 9,49.5 8.5 19, 700 11.6 30,R60 

2.4 1,625 5.5 9,805 8.6 20,060 11. 7 31,220 

2 . .5 1,8.55 5.6 10, 120 8. 7 20,420 11.8 31,580 

2.6 2,085 5.7 10,440 8.R 20,780 11. 9 31,940 

2. 7 2,315 .5.8 10,760 8.9 21,140 12.0 32,300 

2.8 2,545 5.9 11,080 9.0 21,500 12. 1 32,660 

2.9 2,785 6.0 11,400 9.1 21,860 12.2 33,020 

3.0 3,025 6. 1 11, 720 9.2 22,220 12.3 33,380 

3. 1 3,265 6.2 12,040 9.3 22,580 12.4 33, 740 

3.2 3,505 6.3 12,360 9.4 22,940 12.5 34, 100 

3.3 3,755 6.4 12,680 9.5 23,300 12.6 34,470 I 

3.4 4,005 6.5 13,000 9.6 23,660 12. 7 34,840 

3.5 4,255 6.t3 13,320 9.7 24,020 12.8 35,210 

3.6 4,505 6 ,.. ./ 13,640 9.8 24,380 12.9 35,580 

3.7 4,755 6.8 13,960 9.9 24, 740 13.0 35,950 

3.8 
! 

5,005 6.9 14,280 i 10.0 25, 100 13.5 37,820 

3.9 5,255 7.0 14,600 10. 1 25,460 14.0 39,720 
4.0 5,510 7. 1 14,930 10.:.? 2f), 820 14.5 41,6.50 

4.1 5, 770 ,.. <) 
/, ~ 1.5,260 10.3 26,180 15.0 43,600 

4.2 6,030 7.3 1.5,590 10.4 26,540 1.5.5 45,550 

4.3 6,300 7.4 1.5,920 10.5 26,900 16.0 47,500 

4.4 t3,570 7.5 16,250 10.6 27,260 17.0 51,500 

4 . .5 ll, 84f) 7.6 1t3,590 10.7 27,620 18.0 55,500 

4.6 7, 12.5 7. 7 16,930 10.8 27,980 19.0 59,500 

4. 7 7, 40.5 7. H 17,270 10.9 28,340 20.0 ();), 1)00 

4.H 7,690 7.9 17,610 11.0 28,700 



S'fitEAM MEASUREMENTS IN 1903, PART I. [NO. 97. 

E.stinwtl:'d monthly rli.,chm·!Jf r!f 8USIJUehanwt lNrer at Binghrtndull, -'Y. 1y., jill' 1[101-1903. 

[Drainage area, 2,400 ~quare miles.] 

Discharge in second-feet. 

Month. 

Maximum. I Minimum. 

~-- _! __ _ 

1~01. ' 
August . _ .. ___ . _____ . _________ / 

Septem her ................... -I 
October ....... _ ............. -~ 
Noyemher. _. _. _. _ ... _ ... ____ .

1 

December-_-;~~~-- ___________ -=--:-:-----==,-----::-c-:: 

Mean. 

fi,84.5 399 1,475 
1,510 652 988 
1, 62.5 652 1,034 
4,055 f)67 1,454 

43,210 1,444 7,514 

January _____________________ _ 8,730 1,-070 :3,177 
February ____________________ _ 9, 6.50 1, 004 2,058 
March . ______________________ _ 60,:300 G, 705 19, 701 
ApriL _______________________ _ 10,440 1, 855 5,285 
May ________________________ .

1 June _________________________ ; 
2,665 1, 070 1, 672 

14,600 1,334 2,373 

July -------------------------1 29,960 2, 1.54 9, .587 
August _______________________ i 11,240 1,114 2,941 

Septem her .. - - - - - - - - - - - - - - - - - -I R,2RO 630 1, 420 I 

October ____ . __ . _____ . _. __ ._.-I 
November __________ . __ . __ . __ -1 

19,000 1, 740 4, HI/! 

7, 12.5 1,740 2, 734 
27,260 2,246 7,461 

Run-off. 

I 

Second-feet: Depth in 
pe~rt~.are : inches. 

I .. -~--

0.61 0.70 
.-n .46 
.43 .50 
. 61 . 68 

:3. 13 3.61 
---

1. 32 1.52 
. 86 . 89 

8.21 9.48 
2.20 2. 4f) 

. 70 . 81 

. 99 1. 10 

4.00 4.61 

1. 23 1.-12 
. 5~ . 66 

1. 75 2.02 
l.Hi 1. 27 
3.11 3.59 . December---------------- ____ 

1 

___ _ 

----- ------

The year .... _ . _ . _ . __ . _ .
1

-----cc-=== 2.18 29.82 
----

60,300 630 
------

1~03. 

January _______ . ____ . ____ . _ ... , 2.5, 820 3,755 3.HO 4.50 
February _____________________ : 23,660 2,905 11,248 3. Sf) 4.01 
J\iareh _________ " _____________ _ :3.5,580 (),845 17,275 : 7. 19 8.29 
April. ____________ . ____ . _____ _ 

1\iay . _ . ________________ . ___ _ 
2.23 2.49 
. 34 . 39 

13,480 1, 510 fl, 344 i 

1,466 420 821 ' 
.Tune ________________________ _ 9,340 2.52 2,680 1.12 1. 2f) 
July . ___ . __________ . _______ _ 7, 26.5 R50 1, 914 . RO . H2 
August ________ . ____________ .. 27,260 i 1,290 4,413 1. 84 2. 12 
September ___________________ _ 13, 160 i 894 2,6.54 1.11 1. 24 
October .... _________________ _ 

November ___________________ _ 

December ___________________ _ 

The year ______________ _ 

4.21 4.85 

1. 62 1. 81 

1.48 1.71 

2.47 33.58 

48, 9oo I 894 10, 108 

14,280 • 1,901 3,890 
~ I 

1. 400 I 
3,5.56 9, 49a I 

48,900 : 252 .5,930 
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CHENANOO ){!YEH AT <'UUHT STREET BRil>OE, BINGHAl\ITON, N. Y. 

This station waH e:-;tahlished .July 31, 1~01. The gage is located on 
the upstream side of the first span from the rig-ht bank of Court Street 
Bridge, in Binghamton. It is a boxed wire gage secured to the \Terti­
eal supports of the hand railing by means of U-bolts. The beneh mark 
is a circular chisel draft on the upstream corner of the bridge seat on 
the left abutment. Its elevation i:;.; 3±.02 :feet above gage datum. The 
Court Htret>t Bridge stands 1-lquarely acros:-:; the Htream, which has a 
nearly horizontal bed of gravel and small cobblestones, affording a 
smooth, uniform current for gaging. The channel is obstructed by 
three masonry piers :-1npporting the- four spans of the bridge, 79 feet 
clear :width each, the bridge having a total length of 337 feet between 
abutments. The bridge i:-; situ~ted 2,500 feet above the mouth of 
Chenango River. A small rift helow the bridge cuts off backwater 
from Susquehanna River at ordinary stages of the rivers. For peri­
ods during· freshets or at times when there is an abnormal rise on one 
stream, accompanied hy a similar rise in the other stream, either the 
Chenango or Rw.;qtwhanna Rivf'r record at Binghamton may be afff'ctecl 
by haekwatf'r, indicating a too great diseharge. For freshets of con-
1-'idPrable duration thl' flow of thP two streams will he more nearly 
equalized. GagP readings on Chenango River, as well as those on 
Susquehanna Hinn· at Binghamton, are taken hy E. F. \Veeks. In 
C>"~tinmting run-off of Chenango River the area direetly tributary to 
1-1torage reservoir,..,, from which di \'ersion is made to supply EriP Canal, 
has heen deducted from the total area naturally tributary to Chenango 
River. The diver,..,ion area of six rer-;ervoirs at the head of Chenango 
HiYer, who:-~e outflow is turned into Erie Canal through Ori:-:kany 
Creek, is 30 S(llUtre miles. 

The di,,ersion arl'a of Dr· RuytPr reservoir at the head of Tiough­
niog·a Hin~r. whose outflow i;-~ turned into Erie Canal through Lime­
:..;tone Creek, is 1~ :-;quare milPs. These two areas have been snhtrad.ed 
from the natural drainage area of 1,582 Rqnare miles, giving 1,53± 
squarP miles a:.; an r>ffPetive area. This estimate is approximate, as no 
allowance for eli n•et inflow to fPecler ehanneb from additional areas, 
nor for wastP into the original :..;tream, has been made. The gTo:-1s 
area from which more or less run-off is diverted is about 105 square 
miles. 

The observations at this station clui'ing 1903 have been mad~ under 
the direetion of R. E. Horton, district hydrographer. 
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Discharge measnrements of Chenango Rivet' at Binghamton, )._\:. r. ( Cotti't St-reet Bridge), 
in 1.908. 

Date. Hydrographer. 

April 6 ___ ... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C. l\Inrphy ________________ _ 
May 15 ______ . __________________ .do _______________________ _ 

June 13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C. C. Covert _ . ___________ . ____ _ 

August 21 . ______________________ do ________ c _______ • _____ - _ 

October 1 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H. H. Halsey ___ .. __________ . __ 

October 10 _ .. _ .... __ .. __ . _ _ _ C. C. Covert _ .. _ ... _. ___ ...... _ 

Angm~t 19 .T. C. Hoyt. . _____ ..... __ . ____ . _ 

a Gage readings referrt'<l to original datum. 

Gage 
height. a 

Feet. 

7.72 

5.49 

8.06 

6. 72 

5.51 

19.81 

5.62 

Discharge. 

Second-feet. 

3,695 

538 

2,877 

2,243 

709 

28,300 

601 

][ean daily gage height, in feet, 1!( ('hPIIIIIl!JO Rit'fl' lit Binghamton, .LY. r., for 1901-1903. 

----~~--------------------

Day, Jan. FelJ. Mar. I Apr. ! ~lay. I June. I July. Aug. Sept. I Oct. I NoY. ! Dec. 

:: l~Ol:. :::::::: ::~~ :I : ~~:T:~ :: ~:~ ~:~~~ -:: i-: ~-~-:~-~ 
: :: ·:. : ::!:::::! : : ::::::· :~ :: :~! ~·~ :~ 
L :. : :·: : j ·:: : : :~ :~ :; ~~; ;:: 
9 ........................... .1...... ...... ...... fi.20 5.18 5.40 5.23 6.08 

~~:::::::::::::J:::::: :::::::1:::::: ........... . 
I 

12 ..................... ····---~-----·- ........... . 

13.............. ....... ...... . ..... 1 •.... 

14 ............................................... . 

15 ....... ······· ............. ·'····· ............. . 
I 

16 ............................ ' ............................ . 

17 ............................ : ................................. . 

~:: ::::::::::::: ::::::: ::::::: ·:::::: :::::: :i: :::::::::::::: ..... 

~.20 

5.22 

fl.20 

5.15 

fi.15 

5.18 

fi. 37 

5.34 

5.33 

5. 21 

5.13 

5. 26 

8.14 

10.00 

8.82 

5. 18 5. 30 5. 42 6. 85 

5.12 

5.1.5 

6,35 

5.90 

f>. 60 

5.48 

5.35 

5 . .J2 

5.55 

.5. 62 

6.47 

6.40 
6,08 

5.89 

5.85 

6. 46 . 8.48 

6.19 19.54 
6.11 I 17.67 

6.10 12.61 

6.06 9.41 

5. 48 5, fi5 5. 80 6. 06 8. 11 

20 .............. ······· .............. ····---~--- .... ....... ..... 5.40 5.4;5 5.82 6.00 7.39 
21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . il. 55 il. 4.5 5. 78 5. 95 G. 84 

22 .......................................... 1 ....... •••.•••• 5.58 I fi.30 fi.ifi 5.95 6.66 

~~:::::::::::::: ::::::: ::::::: ::::::: :::::::I:::::::;:::::::'::::::. ~: ~~ I ~: ~~ ~: ~~ :: ~~ ~: ~: 
25 ................................................ .!. ...... ! ....... 6.20 5.25 5.57 7.78 7.41 

~~:: :: ::-:: /// > :::: :::1 /:I::;::: ;.:E ~:;; ;,:i; ~:~ J:E 
31.. ............ ~~:_·---1- .. _----1---~~----,;·~-~~ ------1·.~---~:1~~ 5.20 ....... 5.39 --··:_-_- --7.36 
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Mean daily gage height, infeet, of Chenango Rica of Binghamton, N. )'.,fol' 1901-1903-
Continued.. 

Day. Jan Feb. Mar.[ Apr._ May. June. I July. Aug. I Sept. I Oet. Xov. Dec. 

G. :n 18.75 s. 65 6. 54 tl. 2;; I x. 58 8. 4G ~- 5. 5sl 7. 2s ~ 6. 54 

1902. 

1. ........... .. 

2 ............. . 

11.62 

fi.G-t 

c.. 74 

6. 91 

tl. 64 

t\. 61 

6. 52 

6.30 

6.22 

6.12 

6.1-t 

6.02 

5.87 

5.88 

6. 25 22.75 8. 61 ti. 32 6.13 7. 88 9. 4G 5.fi4 i 7. 2t.i 7 . .'it.i 6. 48 

!1.13 21.65 8.45 6.22 6.001 7.39 8.471
1 

5.56 ti.68 7.26 tl.68 3 .......... . 

4 ........... . 6.34 17.35 8.10 6.22 G.2i I 7.43 7.82 5.4S G.28 G.98 7.24 

5 ........... . 

~: :::::::::::::1 
6. 20 12.80 7. 82 6. 22 7. 00 i 7. 13 7. 3 5. 46 fl. 0-1 6. 8-1 7.1-1 

6.19 9.98 ...... fi.12 6.63 7.-Hi 7.00 5.44 G.28 G.74 6.74 

8 ............ .. 

9 ............. . 

10 ............. . 

11. ............ . 

12 ............. . 

13 ............. . 

14 ............. . 

15.............. 5.89 

16 ........... ·--1 5. 91 

17 ..... - ........ ' 5. 88 

18. ............. 5. 76 

19...... .... .... 5. 78 

20.............. 5. 78 

~~:::::::::::::: i ~: ~~ 

6.16 9.25 7.60 6.12 

6.20 9.02 7.58 tl.12 

6. 21 8. 68 8. 12 tl. 12 

6. 08 9. 45 8. 50 tl. 00 

6. 10 9. 28 s. 98 5. 97 

5. 98 11. 60 8. 78 5. 92 

5. 90 15. 08 8. 48 

5. 84 15. 78 8. 22 

5.77 14.181 7.80 

5.86 11.9SI 7.42 

5. 76 15.86 7.18 

5. 87 
;,, 82 

f>. 77 

.'). 72 

5. 74 

5. 78 15. 72 7. 05 5. 72 

5. 74 13.10 6. 90 5. 62 

5. 71 10. 48 6. 80 5. 77 

tl. 35 8. 20 

G.Bfi 8.00 

6.37 7.XO 

6.35 7.88 

tl. 20 9. 23 

tl. 37 8. 40 

6.30 

ti. 3.) 

fl. 2.') 

ti. 2:3 

tl. 25 

7.40 

6. 96 
t),{i8 

6. fiG 

G. 5G 

t\.15 li. 48 

6. O.'i G. 80 

tl. 05 11.36 

5. 64 9. 40 6. 72 6. 0.5 6. 53 1.5. 02 

5. 67 9. 20 6. 64 5. 93 6. 21-1 15. 02 

23.............. 8. 24 fi. 68 : 9. 32 6. 52 fi. 83 ti. 3:~ 13.52 

24.............. 8. 6G 5. G6 9. 38 6. 40 5. 77 G. 1ti 12.34 

25 .............. 7.62 5.G8 8.95 G.32 6.00 ti.OO 11.47 

26.............. 6. 86 5. 73 8. 41; I tl. 20 6. 35 6. Oti 9. 62 

27.. . . . . .. .. . .. . G. 8G 6. 08 il. 15 6. 20 tl. t13 tl.18 H. ti2 

28.............. 7. 28 8. 92 8.15 G.14 ti. Bf> ti. 1ti 11. to:! 

2390·.··.:: .. _· __ .. _·_::·_1, 67 .. 8395 ....... 8.\!51 6.14 ti.2.'i ti.73 9.70 
- --- -- .. -.-.. \1.281 G. 30 I ti. 23 10. 5ti 8. w 

31.. ........... -j 6. 40 ...... :I-s~ _·· .. _:.. _ 6. 2~ _9_. s_o 

7. 0 5. 48 

6.8 5.46 

ti.80 5. 48 

6.57 5. 8G 

G.5 6.08 

6. 7 

G. 7 

6.40 
G ') 

6 •)•) 

6.10 

6. 0 

5. 81 

5.66 

5. 61 

fi.5tl 

5. 46 

5.41 

5.36 

G. 5tl 6. 71 G. 61 

6. 44 ' 7. ;,3 6. 51 

6. 4tl tl. 44 . 6. 26 

6. 31 6. 34 G. 18 

6.14 6.28 6.56 

6.1G 6. 24 

t>.16 ' 6. 48 

G.86 i 

I c. 64 i 
I 

ti.:n 1 

G.ll 
6. 01 I 

6. 41 

6. 31 

6.16 

6.11 

6.0S 

6.54 

6.:24 

6.01 

6.11 

6. 04 

10.53 

10.94 

G. 0 5. 36 5. 96 G. Oti 9. 91 

6. 0 5. 31 tl. 81 6. 11 9. 08 

5. 7 5. 28 n. sr. tl. Oti 8. 51 

6. 00 5. 26 6. 51 6. 08 12. 84 

5. 91 5. 31 6. 34 n. Oil 1-1. 03 

5. 88 5. 28 tl. 31 6.16 11.28 

5 84 ' 5. 31 tl. 31 (), 21 9. 31 

5: SI

1 

1: 5. 54 G. 21 t!. 28 8. 71 

.5.7 5.76 G.ltl 6.78 8.24 

5.78. 5.6G 9.30 I 7.06 7.64 

5.74 I 7.64 11.71; 6.7x 7.24 

::~1":~~ ~:1':~: ; : 
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. Mean daily goge heiyht, in feet, (l Chenango Rivet at Binglwmton, N. Y., for 1901-1.903-
Continued. 

Day. Jari. Feb. Mar. Apr. May. I June. July. Aug. Sept. Oct. Nov. Dec. 

' 1903.-

1. ..... -- .. ---- 6. 76 12.04 16.49 10.14 ,'), 81 5.06 tl. 59 fl. 57 10.01 5. 51 6.88 6.22 

2. ····· ........ 6. 64 10.61 14.34 9.14 ;), 76 :\.11 tl. 42 5.52 8.66 5.56 G. 72 6. 08 

3 .............. 7. 21 10.56 11.18 8.5tl ;), 74 

i 

.'1.11 6.12 fJ.45 7.88 :\.81 6. 68 {i. 20 

4 .............. 8. 78 11.94 9. 71 8.M F.. 71 5.06 fl. 97 fJ.45 7. 29 5.83 !i.55 6. 20 

5 ..... ···-·· ... 8. 64 18.38 9.06 8. 24 5. tiS 5.06 fi.89 !i.57 6. 96 5.83 ll.50 6.15 

6.------------- 7.96 11.4ll 10.14 7. 78 ;), 64 
I 

fl.OG 5.82 6.49 6. 66 7. 33 6. 92 6.12 

7 .............. 7.34 9.81 10.01 7. 66 :>. 61 4. 94 5.85 G. 47 6.46 6. 71 6. 82 t>. 08 

8.----- -----··· 7. 24 :'..54 10.08 
I 

.-:. 7ti f>. ;')8 
I 

fi.24 5. 77 6.32 6. 31 6. 66 6. 58 G. 05 

9 .............. 6.98 8.16 14.68 \1.11 ;":). 5t) 

I 

f>.ll 5. 67 5. 99 6.19 11.94 6. 48 6.05 

10.--------.---- 9.56 7.84 14.28 :-;_ fJ4 5. fl6 5.06 
I 

fi.57 6. 22 6.13 19.06 6.40 5. 90 

11 .... ---.---- -- 9.34 7. 7ll 15.26 tUS ;l, .'lG .'i.ll Ii. 47 6. 52 6.86 19.91 6.40 l'i. 90 

12 .............. 9.36 9.01 15.24 7. 81 fJ. fi1 5. 71 5.47 G. 27 6.49 15.48 ll.32 6.00 

18 .............. 9. 26 10.24 18.16 7. fil ;), 51 7. 97 5.42 tl. 27 6.19 
: 

11.42 6. 25 6.30 

14 .............. 9. 08 9.28 11.81 7. 26 fl. 48 6. 62 fi.42 6.07 6.03 9.41) 6. 22 6.35 

" -- - -I 
9.14 8. 21 10.26 7. 48 fi. 46 6. 29 5. 42 fi. 95 5. 93 8.58 6.15 6.15 

16.-.-- ......... 9.14 7.84 9. 56 7. 41 ;,_ 46 G.12 5. 49 5. 79 5.89 7.95 6.1.5 6.10 

17 .............. 8. 96 7.24 9.08 7. 21 

I 

5. 46 fl. 92 5. 57 ;).69 ;),86 7. 78 9. 03 6.10 

18 ... -- .•. - ..... 8. 54 !1.44 9.14 6. 98 ;,_ 41 f>. 72 ;), 49 5. 69 6. 21 11.55 10.10 ll.0-5 

iL :::J 7.86 G. 68 8. 78 6. 76 ;,_ 38 5. 75 5. 72 .').59 6. 23 11.72 11.50 5. 92 

7.38 6. 71 
I 

8. 36 G.fltl ;,_ 31) 5.82 fl.89 7.07 5. 99 10.20 7. 42 5. 98 

7. 74 6.88 I 8.16 ti.44 ;,_ 3tl 6.62 

I 

5.79 6.89 
I 

5.89 9.08 6. 92 7. 35 

9.84 6.81 9. 4R ti. Bti ;), 34 8. G7 .'i.87 6. 29 11.81 8. 40 6. 75 R. 3;) 

23 ... __ ._._ .... _I 9.8li 6. 91 11. :~8 ti. 31 fi.2ll 8.19 6. 67 5. !J9 .'1.71 7. 88 G. 72 S.10 

24. ··--- .... - ... ! 8. 71 ti. 76 Iii. Ia G. 24 fJ.2ti 8. 99 7.1fl 5. 79 fl.G9 i. 7'2 ti.85 7. 48 

25~---- .. ------. 7. 98 ti. tiS 14. !Jti G.11 fi. 2fi R. 32 ti. 09 .'l. 79 fl. tit> 7. 55 i 6. 78 7. 3.5 
I i 26 ........ ---- 7. 9ti ti.M 

I 

12. fl(j G.ll 5. 21 7. R7 f1. ii 7. 63 I 5.G1 7.25 I 6.40 7.18 

27 ....• -.-.- .... 7. 66 n. 56 10. fi4 G.04 fl. 21 7. 27 5. 6;) 7. fi9 

I 

fi.5G 7.15 !i. 32 6. 92 

28 ... --· ........ 7. 71 9. \lti 9. :)4 5. 96 ii. 21 ti. 77 fl.fJ7 t1.89 5.61 7.10 I ti. 38 (i. 48 

6 .. 69 I 29 .... -.- ....... l'i. 74 

::: I 

9.1li [),88 5. 24 

:-'" I 

F>.!)i 14.G1 

I. 
5.59 7. 20 o.18 6. 48 

30 .. - .. ---·· .... 13.31 8. 61 fi.8ti 5. 21 f>.G5 14.36 5.59 7.18 tl.20 G. 50 

31.- .. -.-- ...... 13.74 ...... 9. 78 fi.1ti 5.59 12.11 7.10 .. ........... ti. 45 

-
I 
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Rating table for Chenango Riz1er at Binglwmtun, iY. Y., from August 1, 1~J01,_ to 
Decemba 31, 1903. 

Gage Gage Gage. I Gage Discharge. Diseharge. Discharge. I Discharge. height. height. height. 
I 

height. 
I ___ 

Feet. Secondjeet. Feet. Secondjcet. Feet. I Feet. Secondjeet. Secondjeet. 

1 
5.0 160 7.9 3,950 10.8 8,970 13.7 14,670 

: 
I 5.1 256 8.0 4,100 10.9 9,160 
I 

13.8 14,880 
5 ., 352 8. 1 4,250 11.0 9,350 13.9 1.5,090 

5.3 450 8.2 4,400 11. 1 9,540 14.0 15,300 

0.4 550 8.3 4,550 11. 2 9, 730 14. 1 15,510 

5.5 6.50 8.4 4, 700 11. 3 9,920 14.2 1.5, 720 

.5. 6 I 760 8.5 4,850 I 11.4 10,110 14.3 15,930 
I 

5. 7 875 8.6 5,020 11.5 10,300 14.4 16,140 

5.X 995 s. 7 5, 190 11.6 10,490 I 14.5 16,350 I 
! 

5.n 1, 1H) X. X I fi,360 11. 7 10,680 i H.ti Hi, .560 

tl. 0 l, 235 )-\,9 5,530 11. s 10,870 14.7 16,770 

6. 1 1,365 9.0 i'l, 700 ll. n 11,060 ! 14.8 16,980 
f' •) J ...... 1, 49fi H. 1 .5, 880 1:!.0 11,2.50 

,, 
14.9 17, 190 

H.;) 1,625 9.2 6,060 12. 1 11,4.50 U5. 0 17,400 

IJ.4 1, 7.55 9. ;) 6,240 1'' •) 11,650 1.5 . .5 18,4.50 

6.5 1,885 9.4 6,420 1'' .-, 11,850 16.0 
I 

H-1,500 ~.,) 

o.o 2,025 H .• 5 6,600 12.4 12,0.50 16.5 
I 

20,600 

6. 7 2, 165 9.6 6, 780 12.5 12,250 17.0 21, 700 

6.8 2, 30.5 n. 7 G,960 12.G 12,450 17.5 22,800 

6.9 2,450 H.8 7, 140 1') ,... ..... I 12,6.50 18.0 23,950 

7.0 2,600 9.9 7,320 12.8 12,850 18.5 25,100 
I 

I 

7. I 2, 750 10.0 7,500 12.9 13, o.so 
I 

19.0 2G,300 

7.2 2,900 10. I 7,680 13.0 13,250 ! 19.5 27,500 
7. ;) 3, 0.50 10.2 7,860 13. 1 13,450 

'I 

20.0 28,800 

7.4 3,200 10. ;) 8,040 13.2 13,650 21.0 I :-n,4oo 

I 

I 

7. f) 3,350 10.4 8,220 1:). 3 13,850 
I 

22.0 
~ 

34,000 i 

7.6 3, .500 10J:i 8,400 13.4 14,050 23.0 86,600 

7. 7 3,650 10.6 8,590 I 13.5 14,250 I 24.0 39,200 

7. 8 3,800 10.7 8, 7RO I 13.6 14,460 i 1: 
i I' 
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Estimated monthly discharge of Chenango River- at Binghamton, N. Y., for 1.901-1903. 

[Drainage area 1,5:~4 square miles.] 

Discharge in second-feet. Run-off. 

Month. Second-feet 
Maximum. Minimum. Mean. per square Depth in 

mile. inches. 

1901. 
August __ . ____ .. __ ... _________ 2, 16.5 208 576 0.38 0.44 
September_ .... _____________ . _ 1,091 304 .524 .34 . 38 
October _______ • ______________ 1, H46 480 807 . 53 . 61 
N ovem Ler ____ . _____ .. _____ ... ;),ROO 285 1,204 . 78 . 87 
Decem her .. __ .. _ . _______ . _ .. _ 27,630 1, 11.5 4,7f)0 3. "10 3 . .57 

------- ----------- ---

January-----~~~---- ---------1 .5, 105 8')"' 1,960 1. 28 1. 48 ~t 

February . _. _ ... __ .... __ .. ____ 5,530 804 1,339 . 87 .91 

~;:~l: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ;-)f), 950 4,325 11,717 
I 

7.64 8.81 
f), 700 1,417 3,246 2.12 2.37 

May .. -.- ... --- ....... - - ... -- 2,067 782 1,307 . 8.5 

I 

. 98 
June .. _ .... __ . __ .... _________ 8,495 1,235 1,820 1.19 1. 33 
July ................................................................... 17,400 1,859 6,011 3.92 4.52 
August ... _ ..... ____ .. _._ .. ___ 6, .510 827 2,002 1. 30 1.50 
Septem her. __ ... _________ .. _ . _ 3,575 410 809 . 53 .59 
October .. _ ...... ___ ... _ ... _. _ 10,680 1, 187 2, .539 1. 66 1. 91 
November __ . _ ... _ . _ . __ . __ . ___ · 4, 175 1,313 1,999 1. 30 1. 45 

I 

December .. _ ...... _ .. _______ .

1 

15,405 1,248 4,273 2.79 3.22 

The year ........... ----~ 35,950 410 3,252 2. 12 29.07 
1-=-==---=-~,-

1903. 
January .. __ . _ .. _________ . ____ 14, 77.5 2,081 5,289 3.44 3.97 
February .. __ ... ____ .. _______ . 14,050 1,807 .5, 291 3.44 3.58 

March -------------·--------- 20,500 4,325 10,114 6.59 7.60 
April _____________ ------------ 7,770 1,067 3,210 2.09 2.33 
May ------------------------- 1,007 314 608 .40 . 46 

June------------------------- 5, 700 103 1,737 1.13 1. 26 
July -- -- --- .... ---- ------ ------ 2,825 570 1,039 . 68 . 78 
August _ .............. _ ..... __ 16,560 600 2,812 1. 83 2. 11 
September ____ .. ____ ... _ . __ . __ 7,500 716 1,763 1.15 1. 28 
October ... ____ .. ____ . __ .. ___ . 28,540 661 6,243 4.07 4.69 

November .................... 7,680 1,430 2,385 1. 55 1. 73 
Decem her __ ... _ ... _ .. ____ .. __ 4, 625 1,115 1,886 

I 

1. 23 1. 42 
-------

The year ... __ •. ___ . _. __ 28,540 I 103 3,532 I 2.30 31.21 
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PA'rAPSCO IUVER DRAINAGE BASIN. 

Patapsco Hiver is formed hy the junction of the North Branch and 
the South, or Piney, Branch near Marriotsville, Md., and flows in a 
southeasterly direction into Chesapeake Bay 13 miles south of Balti­
more. Both branches rise in the central part of Maryland. The 
river carrif':-; a small volume of \Vtlter, hut has considerable fall, so that 
a largP nmnher of small water powers have been developed along its 
course. These are made valuahle by their close proximity to a large 
city. The drainage basin is a hilly country largely under cultivation. 

PATAPSCO RIVER AT WOODSTOCK, l\ID. 

This station was established August 6, 1896, by E. G. Paul. The 
original wire g·age was destroyed when the bridge was repaired Jan­
nary 20-::U5, 1899. A new wire gage was established January 30, 
1899, on the same datum. A standard chain gage was installed by 
':v. C. Sawyer, November 11, 1903, on the upper side of the bridge. 
The datum wa:-; not changed. The length of the chain from the end of 
the 'veight to the marker is ~8.~8 feet. The gage it-l read twice each 
day by David Donovan. Dit-lcharge mea:-;urements are made from the 
upper side of the iron highway bridge to which the gage is attached. 
It is located 1t mile~-! he]ow the junetion with the North Branch and 
near the railroad :->tation. The initial point for soundings h.; on the 
right bank, the points for sounding heing stenciled on hand rail. The 
channel i:-> straight for l50 feet above and several hundred feet helow 
the station. At ordinary Htages the river flows in one channel 100 
feet wide; at high stages it flows in two ehannels 220 feet wide. 
The velocity is rapid. Both banks are high and are not subject to 
overflow. The right bank is without trees; the left bank is wooded. 
The bed of the stream is rough and is composed of bowlders and cob­
blestones. It is subject to some ehange at extreme high water. The 
bench mark i:-> a United State;3 Geological Survey standard copper bolt 
set in the face of the retaining wall at the entrance to the college 
grounds at the north end of the bridge. Its elevation is 22.06 feet 
above gage datum. 

The obsetTations at this station during 1903 have been made under 
the direction of E. G. Paul, district hydrographer. 

DischnrrF' mrasurements 4 Patapsco Riva at Woodstock, Jfd., in 1903. 
--------~-------------;----------------;------;-----

Date. Hydrographer. 

March 14 ___________ .. _ _ _ _ _ _ _ E. C. Murphy ______ .. _. _. _____ . 

Septem her 1.5 _ . _____________ 
1 

Paul and Sa-wyer. _____________ _ 

~ ovember l1 ______________ -~lC C. Sawyer _____ . ___________ _ 

Gage 
height. Discharge. 

Feet. Second-feet. 

4.48 

3. 90 I 

;), 991 

5.97 
2. 71 

2.66 
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. Mean daily gage hdght, in fat, of Patap.~co Ril'eJ' ut TVoodsiock, J[d., for 1~1U3. 

Day. I .Jan. i Feb. ""'·I Ap;,l >!ny . .Tn~e. .Jnly. 

1.. ............ I 4. 25 -~~; ~·. ~1 05 1 f>. 00 
1 

4. 40 4~:; ---

2 ..... -.-- .... - 4. 40 4. 45 "' 4. i'.-. 4. 4fl : 4. 30 1 

3.- .. - .. -- ...• - 9. 00. 4. 45 

4 .............. 5.10 5.50 

:::::::::::::::1 ~:~:I ~:~: 
7. ..... ........ 4. 65 4. 45 

8 .............. 4.60 4.45 

9..... .. . . . . . .. 4.55 4. 45 

10 .............. 4.30 4.40 

11.............. 4. 45 4. 60 

12.............. 4. 60 4. 45 

13.............. 4. 50 4. 45 

14 .....•. ······· 
15 .............. : 

16. ·----- -------~~ 
17 ............. . 

18.----------- .• 

~~:::: ::::::::::11, 
21.-----.---- .. . 

22 .............. 1 

4.50 

4.45 

4.3.) 

4 .. 50 

!.10 

4. 05 

4. 05 

7. 20 

4.8.5 

4.45 

4.55 

4.95 

4. 50 

4. 4ft 

4. 55 

4. 55 

4.55 

4.55 

(<l) 4.80 I .t.45 4.25 

(a) 4.70 I 4.45 1 4.25 

4. 80 4. 70 4. 4.') 4. 55 

4.60 

4. 65 

4. 75 

4. 65 

4.60 

4.50 

4.45 

4.45 

-1.45 

~:~~I. 
4. 4.') 

l. :35 . 

4. 75 
1

1 4. 4.') I .'l. 10 

.). 05 I 4. 4.) (a) 

4. 7.') I 4. 45 1_a) 

4. 8.') 4. 40 ' (") 

4.70' 4.3fi (a) 

4 .. )5' 4.40' (") 

4.6.5

1

1 4.40 I (a) 

4.80 4. 30 I 4. 60 

n. oo ! 4. ::>o 4. 4i> 

-!. 80 

:::1 :E! 
5.1f> ' -!. :_!,') ! 

1. :2:) i 4.25 I 

6. 3!) I 

n. 75 4. 3-'i 

4. 25 

4.25 

4.25 

4.15 

4.05 

4.05 

5.50 
i'i. 80 

4 .. )0 

4. 4.') 

4. 4i) 

4. 45 

4. 4.5 

J.,')5 

4.25 

4. 25 

4.1.5 

4.05 

4. 0.5 

4.00 

4. 00 

4. Of> 

4.05 

1.0.') 

1.05 

4.1.5 

4.1:i 

4.1.5 4. 851· 
4. 40 4. :20 7. 15 I 4. 50 -1. 15 

4 .. )5 i 
4.60 

23 .... - ......... I 4. tiO ' -t 5.') 
1

bll. 20 : 

4. \).') 

.!_)-(.') 

4. S.'j 

4.80 

Ul:i 

4. )-1.0 

4. :w I 4. 70 ; 1. 45 4. 15 

4. 20 4 .. ;)!) ·1, 4. 3!) 4. 15 

-1. 10 i. nO 4. 25 4. O.'i 

.'i. 30 1 i. 3:) 
1

• 4. 25 4. 05 24 .............. : 4.4f> 4.55 5. 95 

~:~~ I 

2.'). ------- .•.... i 
26 .... __________ .

1 

27 .... ---------. 
28 .•.•. ------ ••• 

29.-- ... ---- ····i 
30.-------------

31.------.--.-.-

4.4fi 

4.40 

t 3.5 

n.65 

4. 90 

4. 50 
4 •• ')1) 

4.55 

4. 60 

4.60 

7.80 ~:~:I 
5. 05 

5.05 

;,, or. 

4. 70 I 
4. 6.') 

4.55 I 

4.55 ' 

4 . .)0 

-!.45 

4. 3f) : 4. 2-"> ; 4. 25 4. 11) 

4, 25 1 1. 3,') ! 4, 30 4, 15 

4. 1.5 i 4. 40 : 4. :_!.') 4. O.j 

-1.20 I' 4. 40 !I 4. 25 ' 7. 25 
-! 

4. 2.5 lc13. 7o . 4. 3-:> I n. 8o 
.'). Vi 5. 20 , 4. 45 ' 4. 4."• 

___________________________ L__ --
6.10 ,1'-- .... ·I' 4. 50 I' 4. 40 

Oet. I N•~~---Dec. 
I 

4.45 ~-;~[ 3.90 3.85 

4. 30 I 3. 95 
1 :~. \J.5 ; 3. 85 

-4. 2.) 

!. 15 

4.05 

4.05 

4.05 

4.05 

4.05 

4.00 

4. 05 

4.05 

4.0-'i 

4.0fi 

4.0-'i 

-t. or. 
4.0"> 

4.00 

4. 00 

4.00 

4. 00 

4.00 

4. 00 

·1.00 

I. 00 ' 

C\. 951 
;), 9.') 

:3. 9;) 

3. 951' 
3.90 I 

:3.95 

3.95 

3.95 

3. 95 

3. 95 

3. 95 

3. 95 

3. 90 

3. 90 

3. 9.'i 

:3.90 

3.\J.') 

:3.95 

iJ. 95 

3. 95 

3. 95 

3. !J.5 
3. 9-5 

::!. !J.5 

3. 95 

8.9.) I 

:3.85 I 
3. 95 

:t 90 1 

3. 90 

iJ. 90 I 
:3.90 

:l. \JO 

:3.8-'i ' 
I 

::>. 95 
1

• 

3. 90 

3.80 

3. 65 

::l. gi) 

;), Sfl 

3. 75 

3. 7-"l 

:3 . .'\0 

::1.80 

:J. !Jfl :3. 1'0 

3. 9-'i 0. )--;5 

3. 95 il. Rn 

::l. 951 :3.85 
3. 95 3. 85 

3. 95 3.85 

3. 85 . 3. 8-5 

:~. 95 

3.85 

3. 85 

3. 85 

:::.85 

::1.85 

H. 8.5 

3.R5 

:3. 8.5 

:~. 8.5 

:~ . .':5 

~- G5 
8.H5 

::l. 95 

4. 05 

4.05 

4.05 

4. 05 

11.10 

4. :~o 

4.0"> 

-LQ.5 

4.05 

4. 05 

·1.0-5 

4. 05 

4.10 

4.05 

4.05 

4.05 

"Obsen·er :-:ick. n Highe~t reeord, :).::>o and 6 p. 111.. 1:.!. ,. Highe~t rel'orn, 11 a. m., 16. 

Rating ta"hlefur Potapscu HiNT 11f Tl"oodstuck, 1lfd., fmm Janual'!f 1 to De1·end11T ,'fl, 1903. 

Gage 
height. 

. Fat. 

3 .. 5 

3.6 

3. 7 

3.8 

3. 9. 

-1. 0 

-!. 1 

Second-feet . 

1-15 

170 

:WO 

230 

270 

310 

350 

-!.2 

-!.3 

-!.-! 

-! .• 5 

-:1:.6 

-!.7 

-!.8 

I Smw~EI 

020 

590 

660 

7-!0 

820 

Feet. 

-!.9 

15.0 

5. 1 

5.2 

5.3 

5.4 

5 .. 5 

910 

1,000 

1, 100 

1,200 

1,300 

1,400 

1,500 

Gage 
·height. 

Fret. 

5.6 

fl. I 

5.8 

5.9 

Discharge. 

i""~:,:~'· 
1, 700 

1,800 

1,900 

Tangent at 5.0 feet gage height. Differences above this point 100 per tenth. 
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Esthnated monthl!f dischal'ge of Patapsco Rii'CI' at TVoodstock, Ald., for 1903. 

[Drainage area, 2.11 square miles.] 

Discharge in seeond-feet. Run-off. 

Month. 
Maximum. ~Iinimum. Mean. 

m1le. · 

Second-feet I Depth in 
per s_quare • inches 

------ ---------- ---- ----1---------- ---

January ...................... . 
February _______ . _ .. _ .. _ . __ ... _ 

~larch a _ • _ ..• __ •••• _ • _ •• ____ • _ 

April ••. _ . _ . _ .. _ ... _ . _ .... _ .. __ 

May_ .. _ .... __ ............. ___ _ 

June b. _____ . ____ .. _._ .... __ .. _ 

July _____________ ._. __ .. __ . ___ _ 

August __________ .. _ ...... __ .. . 

September . _ ..... _ ....... __ . __ . 

October _ . _ .. _ . __ .. __ . ___ .. ___ . 

November __ . _____ . __ . ________ . 

Decem her __ .. ___ . __ ...... __ . _. 

The year ______ . ________ . _ 

a Mar. 3 and 4 estimated. 

I 

5,ooo I 

3, 800 ! 

7,200 

2, 350 1 

2,100 I 

9, 700 

2, /.50 ' 

3, 2.50 1 

.555 I 

290 

290 

2, 100 

9,700 

330 9021 
520 /;)1 I 

460 1, 0141 
555 948 ' 

3.50 592 1 

400 I 1, 018 i 

766 

535 II 

:no 333 

330 

310 

2.50 : 287 

185 252 I 

18~-- 3521 
I 

185 646 

I> June 7 to 12 e~timated. 

POTOMAC RIVER DRAINAGE BA~UN. 

3.591 4.14 

2. 99 I 3.11 

4. 04 i 4. 66 

3. 78 4.22 

2.36 2.72 

4.06 4.53 

3.0.5 3.52 

2. 13 2.46 

1. 33 1. 48 

l.H 1. 31 

~.00 1. 12 

1. 40 1. 61 

2.57 34.88 

Potomac River is formed by the junction of the North and South 
branches~ about 15 miles below Cumberland, Md. Regular gaging 
stations have been maintained during 1903 as follows: 

North Branch at Piedmont, \V. Ya. 
South Branch near Springfieltl, W. Ya. 
Antietam Creek near Sharpsburg, ::\Id. 
North Branch of Shenandoah Rh·er near Hiverton, Ya. 
South Branch of Shenandoah Riwr near Front Royal, Ya. 
Shenandoah River at Millville, \Y. Va. 
Potomae River at Point of Rocks, Md. 
l\lonocacy River near Frederick, Md. 

MONOCACY RIVER NEAR FREDERICK, l\ID. 

This station was established Aug-ust 4, 1896, by E. G. Paul, at the 
county bridg-e on the toll road leading from Frederick to Mount 
Pleasant, Mel. It is 4 miles northeast of Frederick, about 2~000 feet 
above the mouth of Israel Creek, and 3,000 feet below the mouth of 
Tuscarora Creek. The drainage area is 1,000 square miles at the 
mouth of the river. At the gaging- station it is 665 square miles. 
The original wire gage has been replaced by a standard chain gage? 

nm 97-0"!--20 
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which is located in the middle of the first span from the right bank, 
being attached to the bridge floor on the lower side of the bridge. The 
length of the chain from the end of the weight to the marker is 35.20 
feet. The gage is read twice eaeh day by E. L. Derr, a farmer who 
lives near Frederick, Md. Discharge measurements are made from 
the two-span iron highway bridge. The initial point for soundings is 
a cross cut in the face of the parapet wall on the lower wing of the 
right abutment. The channel is straight for 300 feet above and 100 
feet below the bridge. The bridge has a total span of 310 feet. The 
channel a.t this point is divided by a small, low island· which serves as 
a foundation for the middle pier of the bridge. The right channel is 
measured from the lower side of the bridge and the left channel from 
the upper side, as these sections are freer from rocks than a continu­
ous section on either side of the bridge. The pier and island obstruct 
the flow to some extent, causing dead water for 20 feet to the right of 
the pier at low water and eddies at high water. Both hanks are 
low, liabl~ to overflow, and covered with a fringe of trees, but all 
water passes beneath the bridge. The bed is composed of gravel and 
cobbleston~s, except near the banks, where it is composed of silt and 
is subject to change. The bench mark is a hole drilled in the top of a 
coping stone on the lm~ver wing of the right abutment about 100 feet 
hack from the initial point for soundings. Its elevation is 29.17 feet 
above gage datum. 

The observations of this station during 1903 have been made under 
the direction of E. G. Paul, district hydrographer. 

Di~charge measurements of ~Monocacy River near Frederick, Md., in 1903. 

Date. Hydrographer. Gage 1 . height. 
1 

Discharge. 

---------------------l-----------------------l------1-------
Feet. Second-feet. 

March 13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C. Murphy _________________ _ 6.49 1,282 
April 17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. G. PauL ... ___ ....... ______ _ 11.03 4, 708 

~-\pril18 ·-----·-··-·---····- ..... do ............ ----····--·- 9.40 3, 733 
September 14 _ . __ ......... _ _ Paul and Sawyer ___ ... ____ .... . 4.60 356 
November10 .. _____ ......... 

1 

W. C. Sawyer __ . ____ .......... _ 4.32 212 
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J[pan daily gage height, in feet, of 1~fOJwcacy River neat Ftederick, 1lf(l., fur 1Y0:3. 

Day. 
1 

Ja~~-Feb. 
1.............. ."..50 : 7. tiO 

2 ...•..•... 

3 ......... . 

4 ......... . 

5 .......... . 

9 .......... . 

10 ............. . 

11 ............. . 

12 .............. ' 

1:3 ............. . 

Ll.. ............ l 
1:} .............. ' 

~~: :::::::::::::1 
18 ........... ---1 
19 ............. . 

20 .......... -- .. 

21 ............. . 

15.02 · 7. 80 

13.85 i 8. 30 
10. 50 

1

al6. 35 

9. !10 i 10. l'iO , 
' I 

x. 20 I 7. 90 • 
7.:-iO 7.50 I 

fi. \clO 7. 30 I 

t\. 30 ! 7. iiO 

6. 90 1 n. ~~o : 
9. w I 1.1o 

9. 80 10 .. '10 1 

S.fO 7. fJO 

X.40 7.80 

R. 20 

1

. 7. 80 :.'· 
X. 20 11. 20 

7. 90 . 7. 90 I 

7.BO: 7.40 
7. RO 1

1 

7.10 

7. 20 1 ''· 90 
S.fJO '1 ti. 70 

22.............. 11. 70 6. 40 

~:::::::::::::::I ;: ~~ ::: ~~ 
25 .............. 1 ,,_50 •

1 

fi.20 

26.............. fi. 30 6. 20 

27 .............. !..10 7.30 

28.............. 9. 80 1'<'21. 20 
29 .............. 

1

10. GO .. .. 

30 .............. 11.20 ..... . 

31... ... . ........ 8.10 .... . 

A~~ May. Ju~eJ July. I An:_l :crt. I 

7. 90 I ~.GO 6. 50 9. ,')0 !l. 80 I ti. ;)() I 

:\Iar. 

21.40 

9 .. 50 

S.10 ' 

7. 90 

7.fi0! 
7. 20 ', 

7.40 ;}.50 6.40 S.10 .').]0 f>.90 

''· ro .'i. 50 6.10 7 .. 'io 4. ~o 5 .. 'iO 

7. 90 I fi. 50 fi.10 8.10 4. 90 .'i. 40 

7.20 .5.40 4.90 11.50 4.90 ii.20 

6 .• ')O : 5. 30 4. 90 9. 50 4. 90 fl. 00 

fl. 90 U. 90 I 

7 .. 'i() I 7. 5ll 
s. tiO 12. 20 I 

7. 40'1 7. 90 
7. 20 7. 20 I 

7.10 ti. 70 I 

f). 3(1 I 7. 4(1 11 

H.20 b19.80 

fi. 20 . <'21. 4fo 

fi. 20 ' 20.40 

li. 10 111.56 

"· 90 . 9. 40 1 

5.90 I 8.40 I 

5. 80 7. 90 

f>.RO 7.40 II 

9. 4o 7.Io I 

rl7. ](I 6.70 II 

18.20 : fi.50 

8.()0 6.40 

7.90 i\.20 

7. 50 G.10 

fl.30 

fl.80 

fi.20 

S.10 
;,, 00 

4. 90 

4. 90 

~. 80 I 

4.80 

4.70 

4. 70 

4.80 

4.SO 

4. 70 

4. 70 

4. 70 

4. 70 

fl. 50 

6~10 

5.40 

4. 90 

.'i. 80 7. 80 fi. 40 

!i. 80 6. 20 ii. 20 

5.40 ll.10 5.10 

il. 10 ."J. 90 4. 90 

''· xo :-.. 80 ·l. 90 
s. 10 9. 1il 4. 80 

ti. iiO lX. XO 4. 80 

fi. 20 8. ;)() 4. 70 

fi. xo 7. ~ ·t 70 

:;. 40 ti. 80 7. '>O 

5.20 6.50 7.10 

5. tiO I 8. 20 ti. 20 

5. 40 11. 50 .). 90 

7. 20 ' G. 90 I il. 70 
7. 50 :, 6. 40 ' 4. 90 

6. 40 6. 20 4. 70 

5. 70 5. 60 4. (i() 

6. 3o I .'1. 4o 4. 5o 

5. 90 I 5. 30 4. 50 
5.fi0 5. 20 

.'i.60 .1.20 

7.10 

li.50 

9 •• '10 

5. 90 . 4. 90 5. {i(l 

.'). 70 1 ·1. so !7'21. 2:~ 

.'1. 70 hl4. 80 14. 90 

.5.10 

5.10 

5.40 

7. 50 5. 40 

4. !:0 

4. 80 1 

!i, 40 I 

7. 20 I 

ti. 00 

5,,')() I 

4. 90 

4. 7o I 

4. 60 

LllO I 

6. ;>() 

11.10 •

1 

.">.80 
5.20 

4. 90 ' 

4.80 

,--
Ol't. XoY. ; Dec. 

4. 40 4. 30 I 4. 30 
4. 40 4. 80 4. 20 

4. 80 I 4. 80 ! 4. 20 
.J. 30 .J. 30 ·!. 20 

4. :lo 4. :~o 4. 10 

~: ~~ ~: ~:~ I ~: ~~ 
il. 20 4. :~o 4. 20 

7. 20 -t. ao ·1. :w 
.">. 20 4. :~o 1. 20 

ti. 10 4. 80 4. 20 

5. 90 4. ClO 4. 10 

5. tiO 4.:30 4.10 

fi. 20 4. HO 4. 20 

fl.lO 4.HO 4.!10 

4. \clO 4. 80 -1. tiO 

4. 90 4. 40 4. 80 

5. flO I 4. 90 4. tiO 

!1.40 4.70 4.'20 

5. 20 4. 50 G. 50 

4. 90 4. 40 1'2. 00 

4. 70 4. 30 ti. flO 

4. GO 4. 30 4. 90 

4. GO 4. 30 4. 80 

4. 5o 1 4. 80 4. 7o 
4. 50 : 4. 30 4. tiO 

4.40 4.30 4.50 

4. 40 4. '20 4. 50 

4. 40 4. 20 4. tiO 

4. 30 4. 20 4. 50 

4.50 

a Highest record, 17.1, in ,tfternoon. 
b Highest reeord, 20.4, 5.10 p. m. 

e Highest record, 23.4, in afternoon. 
f Highest record, lfl..'i, 6.10 p. m. 

c Highest record, 22.6, 7.30 p. m. 
dHighest record, :n.9, 6.30 p.m. 

g Highest record, 25.4, 6.30 p. m. 
h Highest record, 16.1, 5.30 a.m. 

Rating tahle fo1· Jfonocacy Ril'er ne1u' Ft·ederil·k, Jfd., from Januar!fl to December 31, 
J;i(),], 

Fed. 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

DiHcharg-e. 

Second-jed. 

190 

210 

235 

270 

305 
340 

3SO 
"------ --~----

Gage 
lwight. 

Frd. 

4.8 

4.9 

5.0 

5. 1 

5.2 

5.3 
5.4 

f>iseharg-e. 

I Sf·cowl-jcct. 

420 

460 

500 
540 

580 

630 

680 

, Gage 
; height. 

Feet. 

5 .. 5 

5.6 

5. 7 
1),8 

5.H 
t). 0 

6. 1 

I n· h ~ If Gage I n· h . Il'e argt>. 
1
. height. , ISC arge. 

--- --~~----1----
! ."!'Cond-jecf. , ~Feet. ! Second-feet. I 

730 6 •) 1, 120 I 

780 

R35 

S90 
941) 

1, 000 
1, OfiO 

6.3 

6.4 

tl.5 

1,190 

1,260 
1,340 

Tangent at 6.4 feet, gage height. Differences above this point 80 per tenth. 
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Estimated monthly discharge of Monocacy River near Frederick, lid., for 1908. 

[Drainage area, 665 square miles.] 

Discharge in second-feet. Run-off. 

Month. I Second-feet 
·Maximum. I Minimum. Mean. per square Depth in 

mile. inches. 
; 

I I 8, 140 730 3,011 4.53 5.22 Jan nary ______________________ · 

February _____________________ 18, 100 1, 120 2,836 4.26 4.44 
March ________________________ 13,260 890 2,999 4.51 5.20 

I 

~:~:::::: :::::.:::::::::::::1 
13,300 835 3, 133 4. 71 5.26 

7,980 380 I 857 1.29 1. 49 
13,140 460 I 1,650 2.48 2.77 

July __________________________ 11, 180 540 

I 

2, 149 3.23 3. 72 
August _______________________ 5,820 305 1,021 1. 54 1. 78 
September ____________________ 5,020 270 

I 

779 1.17 1. 31 
October -·--------------------- 1,900 235 485 . 73 . 84 
November ____________________ 460 210 i 249 . 37 . 41 
December .......................................................... .5, 740 190 528 . 79 . 91 

I 

The year _______________ -j 13,300 190 I 1,641 2.47 33.35 
I, 

POTOMAC RIVER AT POINT OF ROCKS~ 1\'ID. 

This station was establiHhed hy C. C. Babb~ February 17, 1895, 
at the iron toll bridge at Point of Rocks, Md. It is located near the 
Point of Rocks tunnel, on the Balt.imore and Ohio Railroad~ and near 
the Chesapeake and Ohio Canal~ which is on the left bank of the river. 

As originally plaeed the gage was located in the third span of the 
bridge from the north shore. The next year (1896) the wire beeame 
rust.ed and broke frequently, and a new wire gage was placed in the 
east side of the first :-;pan of the bridge, and referred to a diff'erent 
datum. During 1897 there was a fm;ther change in the length of the 
gage~ w hieh was not recorded, and therefore it has been necessary to 
discard the records during thosp. two years-that is, 1896 and 1897. 
The length of the cable of the original wire gage was 44.22 feet. The 
measurements of 1895 are considered correct within themselves~ but 
there was a difference between the datum of that gage and that of 
the present standard of 0.4 foot, making it necessary to deduct that 
amount from the gage readings of 1895 in order to reduce them to 
the present datum. 

On January 25~ 1898, the gage was referred to a bench mark, and 
the observations since that date have been referred to this datum. 
This beneh mark is a copper bolt ii{ a large capstone on the lower 
wing wall of the north abutment, about 10 feet from the north end 
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of the first iron truss and ±1. 75 feet above the datum of the gage. 
A second bench mark was established in .July, 1904-. It is a cross 
chiseled on the lower step of the upstream wing wall on the left bank 
of the river, being just across the towpath, 15 feet from the canal. 
Its elevation is 24 feet above gage datum. 

A Htandard boxed chain gage waH installed at this station September 
2, 1902, to take the place of the wire gage then in use. It iH bolted 
to the guard rail on the lower side of the bridge in the second span 
from the left bank. The length of the chain from the end of the weight 
to the marker is 4±. 22 feet. 

DiHcharge measurements are made from the eight-span iron toll 
bridge. The initial point for soundings is the left end of the lower 
guard rail, 0.4 foot beyond the center of the end pin, on the down­
stream side of the bridge. The channel is straight for 500 feet above 
and 200 feet below the station. It is 1,300 feet wide, broken by 7 
bridge piers. Both hanks overflow only at extremely high water and 
are not wooded. In the two right spans the bed is composed of mud 
and is subject to some change; in the other spans the bed is com­
posed of gravel and cobblestones and is permanent. The current does 
not flow at right angles with the bridge in all of the spans, and a 
correction should be applied. The bench mark in present use is the 
copper bolt, to which the wire gage was referred in January, 1898. 

The observations at this station during 1903 have been made under 
the direction of E. G. Paul, district hydrographer. 

Discharge measurements of Potomac River at Point of Rock,q, ~lfrl., in 1903. 

Date. Hydrographer. 

March 12 ___________________ E. C. Murphy-----------------

April17 -------------------- J. C. HoytandE. G. PauL .... -1 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _______________________ _ 

April 18 _. _______________________ do _______________________ _ 

SeptemberH --------------- Paul and Sawyer. _____________ _ 

November9 ---------------- W. C. Sawyer _________________ _ 

Gage 
height. 

~F'ret. 

4.89 
18. 10 

18.70 

9.60 

1. 50 

1. 12 

Discharge. 

8rrond-jeet. 

20,871 
86,022 

91,934 

58,888 

3,770 

2,140 
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""~lean daily gage height, in feet, of Pofotnar Ril,er at Point 4 Rock.<~, Mrl., foi' 1908. 

Da,y. Jan. Felo. -:\Tar. Apr. 

1.............. 2. 60 tUiO H. :.!f> 7. 70 

2 .. ·•·······•·· 
3 ............. . 

2.-1o I 6.1o 

4. 90 ' 6.00 

4 .............. 11. ti5 6. 30 
! 

.'}.............. 10. ilO ~ !'1. 20 

ti.............. 7. tiO : 9. 20 

7. ...... .. . . . .. f>. 70 

::::::::::::::: ~:~~I 
10.............. 3. 50 

11. ...... .. . . .. . 3. 00 

~~·::: ::::::::::11 
14 .... ····- .... . 
15 ............. . 
16 .... ____ .. _. _ .

1 

17 ............. . 

18 ......... --· .. 

19 ...•... - ·- .... 

20 ...... ········ 
21 ............. . 

22 .. --.---------

23 ............. . 

2.SO 

2. 70 

2.60 

2. 70 

2.SO I 

2. 90 ' 

2.~0 

2.1-10 

2.1-:0 I 
2. 90 

3. GO , 

-1.-10 

6. 70 

tl.30 i 

5. 20 

-1.50 

-1.10 

3. 70 

3. 70 
I 

3.9o I 

3. 90 
i 4.oo 1 

G. SO 

7.-10 

G. 00 

4.90 

4. 50 

-1.20 

-1.10 

24 ............. . 3. so ' 3. 80 

1.5. 30 

8. 90 

6.ti0 

li. 70 

ii. 30 

f>.OO 

4. so ' 
I 

-1.t1o 1 

-1.80 i 

5.40 

fi.OO 

4.t10 

4.30 

4.00 

7. 00 

G. 10 

ii.OO 

4. 90 I 

4.GO I 

-1. ::;o 
4.10 

-1.50 

ti.10 

ii.GO 
;,_,w 
5.30 

ii.tiO 

3. so 1fi. 10 

3. tiO 14.00 

:3. 40 110. 40 

3. 20 7. so 
3.10 I tl. 70 

3. 00 fi.f>O 

3. 10 I 'l. oo 
5.10 I -1 .. ')() 
7.00 -1.10 

25 .......... · ... . 3. :30 4. 20 1 12. 10 1 :). 80 

26 .......•....•. 

27 ......... --··· 

28 ....... ······· 

29. --···. ······. 

30 .•.... ·······. 
31. ....... - .... . 

:3. 10 4. 40 I X. till :). GO 
2. ~0 I 4. 50 G. GO :). iiO 

3. tiO I 5. 40 ·"'· 30 :,. 40 I 
I 

~:~~ 11::::::: 
7.00 ...... . 

4. 70 

-------- ------,-----------c---c------

~~a~-~-'-J-ui_H'_. July. Aug. !_:r':_ _""':_! Nov 

a. oo 3. 7o x. 70 1. 70 2. oo 1. 20 1. 10 

:.'. 90 -1. 90 I .'>. 80 1. 70 2. 10 1.10 1. 10 

v;;o -1. oo -'. ;,o 1. Go 2. 20 1.10 1. oo 
2. so 
:.'. 80 

2.70 

2. 70 

2. GO 

3. 40 ·L 00 1. 70 

:3. 00 I R .')0 1. RO 

2. tlO I 4. 70 , 1. 90 
2. -10 s. 15 2. 30 

G. 40 : fi. SO 2. 30 

2. ;)() Fl. 20 

2.-10 7.40 

2. 30 6. 50 

2. 30 .5.10 

2. 20 

2.10 

2.10 

2. 00 

2. 00 

1. 90 

1. 90 

1. 90 

1. 80 

5. 30 

fi. 00 

~:~~I 
4. oo I 

3. 60 

3.20 

3.00 

2 .. 'l0 

1. 80 2. tiO 

1.80 2.40 

1. 90 2. f>O 

2.00 3. 30 

2. 00 3.li0 
I 

2.10 :3.20 . 

2. 30 2. 70 

2. 40 1 ti. :lO 

2. no 12.15 , 

2.SO j- .. -- .. [ 

4. 00 2. 20 

3.-10 2. 00 

3. 00 ' 2. 90 

3. 50 2.80 

5. 60 ' 2.fi0 
3. 90 2.:30 

:l .. 1)0 2.00 

3. 20 2. 00 

3. 00 1. 90 

2. so 1. so 
:u:o 1.1:10 

3.10 1. 70 

2. 80 1. 70 

2.50 

2.30 

2.10 

2. 00 : 

2.00 I 

1. 90 

1. go 1 

1.80 I 

2. 00 

1. tiO 

1. GO 

1. .'iO 

1. 40 

]. :30 

1. 30 

1. -~0 

2.10 

2 .. )0 

1. so ' 2. 10 
I 

2.10 

2. 00 

1. 90 

1. 80 

1. 70 

1. 60 

1. 50 

1. 50 

1. 40 

1.10 

1.00 

1. 00 

1. 00 

1.10 

2.30 

2.00 

1. 90 

1. 80 

L4o 1 L8o 
}. 50 I 1. 70 

1. 50 ' 1. 70 

1. 40 1. 60 

1. 50 1. 50 

2.ti0 1. 50 

4. 50 1. 50 

2. 90 l.liO 

2. 40 1. 60 

2.00 

1. 90 

1. 70 

1. GO 

1. -10 

1. 30 

1. 30 

1. 20 

1. 20 

.. ..... 1 

1.50 

1. 50 

1.-10 

1.-10 

1. 30 

1. 30 

1. 20 

1. 20 

1.10 

1.10 

1. 00 

1. 00 

1.00 

1. 00 

1.10 

1.10 

1.10 

1. 00 

1.00 

1. 00 

1. 00 

1.00 

1. 00 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1. 10 

l.:.W 

1.10 ,' 
1. 00 

]. 00 

~: ~~ I 
1. 10 

······-1 

Dec. 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.00 

1. 00 

1. 00 

1. 00 

1.00 

1.00 

1.00 

1. 20 

1. 70 

1. 50 

1.40 

1.50 

1. GO 

1. 70 

1. 70 

1. 60 

1. GO 

l.tiO 

1. GO 

1. tiO 

1. 70 

1. 70 

1. 60 
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Rating tablefm· Potomac Ri-Per at Point of Rucks, Jld., from January 1 to Der·e111IH'I' 81, 
1908. 

Gage 
height. 

Pert. 

0.0 

0. 1 

0.2 

0.3 
0.4 
0.5 

0.6 

0. 7 

0.8 

0.9 

1.0 

1.1 

1.2 

1.3 

-------

' I[ 
Discharge. I Gage 

I height. 

8ecrmd-jeet.11 

400 I 

425 1 

455 II 500 

570 
11 no 
1

: 

900 i: 
1, 122 

1, 356 

1,616 

1,906 
2,221 

2,556 
2, 911 

I 

I 

Feet. 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2. 1 
2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

Discharge. 

S•·cond-jeet. 

3,286 

3,681 
4,106 

4,550 
.5,005 

.5, 465 

5,925 

6,385 

6,855 

7,335 

7,825 

8,325 

8,835 

9,350 
------------------

I 

Gage i 

height. , Vischarge. Gage I>iRcharge. height. 

-----
I 

Feet. .Second-feet. Feet. Second-feet. 

2.8 9,870 .5.4 25,380 

2.9 10,395 5.6 26,720 

3.0 10,925 5.8 28,080 

8.2 11,990 6.0 29,485 

3.4 13,075 6.2 30,920 

3.6 H, 180 6.4 32,410 

3.8 15,305 6.6 33,930 

4.0 16,450 6.8 35,460 

4.2 17,620 7.0 37,000 

4.4 18,830 '"' ') I.~ 38,620 

4.6 20,080 7.4 40,260 

4.8 21,370 7.5 41,080 

5.0 22,700 
5.2 24,040 

Tangent at 7.2 feet gage height. Differences above this point 820 per tenth. 

Estimated monthly di.~clwrg•' 4 Potomac River at Point r~f Rocks, ~lid., for 1908. 

[Drainage area, 9,654 fiquare miles.] 

Discharge in second-feet. 

Month. 
i :\faximum. Minimum. Mean. 
I 

Janua<y _____________________ -I 
February ____ . _______________ -~ 

March. ______________________ ., 

ApriL _______________________ . 

~"lay •••• _____________________ _ 

J nne •• ____ . _____ - - _ - - _ - - - - - - -
July _________________________ _ 

August _____________________ _ 

September __________________ _ 

Oeto ber ____________________ _ 
November __________________ _ 

I>ecen1ber -------------------

75, 110 

55,020 

105,040 

103,400 

10,925 

79,210 

7,825 

14,740 

10,925 

11,455 

5,005 

7,825 
50,920 5,005 
10, 395 2, 911 

19,450 2,556 

7, 33.5 1, 906 I 

2, 911 1, 9061 

19,744 

2.5, 315 

29,944 

32,232 

7,411 

20,562 

14, 799 
5,607 

5,321 

3,473 

2,119 

3,091 

I Run-off. 

I 
! Second-feet Depth in 
1 l'e~if~.are inches. 

2.05 2.36 

2.62 2. 73 

3.10 3 .. 57 

3.34 3. 73 

0 77 .89 
2. 13 2.38 

1. 53 1. 76 
.. 58 . 67 

. 55 .61 

:::I .42 

. 25 

. 32 . 37 

The year _. _. _ .. _ .. ___ _ 
-- ---

14,135 1. 46 19. 74 

4, 550 : 1, 906 I 

105,040 ~-- 1, 906~---l 
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SHE~A~DOAH RIYER AT MILLYILLI<~, ,y, VA. 

This river, formed hy the junction of the North Fork and the South 
Fork at Riverton, Va., flows in a northeasterly direction into \Vest 
Virginia, where it empties into the Potomac at Harpers Ferry. 

Observations of the height of Potomac River at the junetion of 
Shenandoah River h~wt> heen made by the \Veather Bureau at Harpers 
Ferry, vV. Va. The gage is on the west face and north end of the 
second abutment of the old railroad hridge from the \Vest Virginia 
side of the river. It is of Portland cement, 15 inehef.l wide, plastered 
on the face of the pier extending to :32 feet, and continued on the iron 
upright of the bridge to 3ti feet. The top snrface of the G by 13 inch 
capstone corresponcb to the. H2-foot mark on tlw gage. The l:'lm·ation 
is 235.5 feet above mean sea level. 

The United State:s Geologi('al RmTey station was established April 
15, 1895, by C. C. Bahb. It is located about one-fourth mile above 
the Baltimore and Ohio Railroad station at :Millville, \V. Va. The 
highway runs \vithin a few rods of this stream at the station. It is 
best reached by driving from Harpers Ferry, \V. Va. The vertical 
gage is spiked to a large sycamore tree on the left bank a few 
hundred feet downstream from the cable. It is read once each clay 
by W. R. Nicewarner, the railroad station agent. Discharge measure­
ments are made by means of a three-fourths inch cable, car, and 
tagged wire. The cable, which is suspended over the branches of two 
large sycamore trees and il-l securely anchored to the bank at both 
ends, has a total span of 500 feet. The initial point for soundings is 
the side of n. tree nearest the river at the eable on the left bank. The 
channel is straight for several hundred feet above and below the 
station, and the current is swift and unobstructed. Both banks are 
low, liable to overflow, and are without trees. There is but one 
channel at all stages. The heel of the stream is composed of mud 
and rocks. Benrh mark No. 1 is a copper plug in the upstream side 
of the base of the seeoncl tree downstream from the gage, from which 
it is distant 6± feet. Its elevation is t3.68 feet above the zero of the 
gage. Bench mark No. 2 is the upper surfaee of the head of a wire 
nail driven horizontally in a blaze on the base of the first tree 
upstream from the gage. Its elevation is 7.±2 feet above the zero of 
the gage. Bench mark No. 3 is the upper surface of the head of a 
wire spike driven in a blaze on the tree to which the gage is fastened, 
on the side away from the river; elevation, H.±3 feet above zero. 

The observations at this station during 1903 have been made under 
the diredion of E. G. Paul, district hydrographer. 

The following discharge measurement was made by ,V. C. Sawyer 
in 1903: 

August 26: Gage he~ght, 1.00 foot; discharge, 1,107 second-feet. 
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Jfcan daily gaye height, in jl·l'f, o( 8henandooh Ril'f'l' at Jlilh•ille, TY. ra., for 1.903 . 

llay. 

1. .......... . 

Jan. I Fl·h. I Mar.j 

. ~~- 4.00 7.20 

~----- -------- 1. 70 :3. tJO I G. flO 
r>. 10 a. 30 

1 

n. oo 

4 ............ . 8. 70 :l.ilO 4. 20 

5.------------ ;,, 90 :~. so ' :~. xo 
ti.............. -1. 7!"• I 4. :W 1 3. fJO 

I .. .. .. .. .. .. l. (I() ;]. il) :). 2;) 

f\. .. .. .. .. .. .. :~. ;)o :u;o :~. 20 

!J............. 3.10 2. ill :1. tiO 

10. ...... ...... 2 • .'111 2.n0 :\.40 

11 ........... _.. 2. 70 2. ao 3. :-:o 
12........... .. 2. 70 2. lU 3. 20 

13 .............. 2.20 2.30 I ·3.20 

Apr. 

6. 40 

.5. 00 

4. 40 

4.10 

:>. 90 

3. 70 

3.fJO 

3.30 

:~. 30 

3.30 

:J. 20 

:-1.00 

3.10 

. .... -------------~---c---~---c---

""'"· i .June. I .July. I Aug. I Sept. I Oct. Nov. I Dee. 

-;_ ~(: 4. 40 ·--:_--; ~ I 1. :!0 - 1.10 - 0. 90 I 0. 70 

:!. -to 3. 8o 4. 2o 1. 3-" I 2. :20 1. 1o . 90 . 10 

2. 3o il. :!o 3. oo 1. 3o I 2. io 1. 10 . 90 . 7o 

:2. 20 2. :)o :!. 'in 1 u;o 1 2. 05 1. or; . 90 . 65 

2. l.''l 2. :!O 2. 50 1 1. 60 
1 

1. 70 1. on . 95 . 60 

:!. 10 2. 00 3. -10 1. 90 i 1. ni) 1. 00 1. 00 . 60 

2.10 il.\10 4.Wi 2.00 I' 1.45 1.00 .90 .60 
2. On 9. 20 :~. iO 1. 70 1. 30 1. 80 . 90 . 55 

:2.00 ti. 50 ~~-;)(I 1. 50 1. 2.5 2.10 . 90 . 60 

1. 90 .s. 9o 2. oo 1. 55 I 1. 20 :2. oo . 9o . so 
1. 8;) 4. 90 1. 9n 1. 40 i 1. 20 1. 80 . 90 . 70 

1. 80 4. GO 1. 90 1. 40 ' 1. 30 · 1. 65 . 90 . 70 

1. 7;) 4. 00 :2. 70 1. 3.5 1. 20 1. .').') . 90 . 70 

14.............. 2. 30 2. 70 3.l'0 !i. 40 1. 70 4. 30 2. tiO 1. 30 1. 20 1.f10 .'85 

.85 

.85 

.90 

.90 I 

.80 

.80 lii.............. 2.00 2.li0 2.91i 7.80 1.70, 3.ti0 2.SO 1.30 1.20 1.40 

16 ............ . 

li .......... .. 
18 ............ . 

HI ........... . 

:!0 ............ . 

21. ......... . 

22 ..... - ....... . 

23.-------------
2-1 ............. -

2fi ............. . 

26 ............. . 

27------0-------
28 ............. . 

29 ..... ········-
30 ........ - .... . 

31 ........•..... 

:2.30 

2. 20 
2. 3;') 

2. 30 

1. 95 

2. 20 

3. ,')() 

n.oo 

3.40 

2.80 

2. GO 

2. 30 

:!.GO 

8.30 

4. GO 

4.10 

>LGO I 

:~. 40 I 

I 

3.30 

3. 00 

3. 00 

:.:~~ I 

B .. ')0 I 

2.80 

2.70 

2. GO 

2. 5[) 

2.50 

2. 50 

2.50 

4.10 

7. 30 

7. 60 
;), 70 

4. 30 

:l. :~;, 4. 00 3. 80 

G. 90 ........ 3.40 

;)_ 20 ~ ....... 
1

· 3. 40 

4. 50 1-- ..... I 5. 50 

G.60 

6.10 

5.00 

4.40 

3. 90 

3. 70 

3.GO 

3.30 

3.10 

3.00 

2. 90 

2. 80 

:2.70 i 

2. 65 i 
2 . .'i5 1 

·------1 

1. 65 H. 10 

1. 6i) 2. so 
1.li0 2.lill 

1. 5fi 2. 40 

1. 5.5 :!.10 

1. f)() 2. 00 

1. iiO 2. 00 

1.50 I 1.90 

1J10 . 1. 90 

1.50 1.8.'i I 
1. so 1. 80 

1. so 2.lii) 

1. 70 3. 20 I 
1. 70 I 5. 20 

1.85 i 5. 70 

2.0.) '-------1 

2. 70 

2. 20 

2.00 

1. 90 

1. 80 

1. 70 

1. 65 

1. 60 

1. 55 

1.50 

1. ;,o 

1. 45 

1. 35 

1. 30 

1. 25 

1. 25 

1. 25 

1. 25 

1. 20 

1. 50 

1. 45 

1. 30 

1. 25 

1. 20 

1.10 

1. 05 

1. 00 

. 95 

1.10 

1. 80 

1. 25 

1. 20 

1.10 

1. 30 

2.10 

4. 60 

3.10 

2. 70 

2.20 

1. 80 

1. 60 

1. 50 

1. 40 

1. 30 

1. 25 

1. 20 

1.15 

1. 30 

1. 30 

1. 2.5 

1. 20 

1. 20 

1. 20 

1.15 

1.10 

1. 05 

1.00 

1. 00 

1. 00 

--~~ I 
• 8;J I 
.85 i 

.85 i 

.RO I 

.8o I 

.80 

.80 

. ifi 
. 9.') . 70 

. 95! .60 

. 95 .GO 

.95 ....... 
1 

1.10 

.50 

.70 

.80 

.90 
1.10 

1. 00 

1. 20 

1. 40 

1. 20 

.80 

.90 
1.00 

.90 

.80 

.80 

Rating lflble for 8lu'11W1doah Ricer ut Jfilll·ille, lr. ru., from .January 1 to December 81, 
1903. 

------ ------

I Gage I Discharge. Gage Disc-harge I 

Gagl' 
DiRcharge.ll 

Gage 

I 
height. I height. . . .I height. height. Discharge. 

---- ------- ---

I Fat. SamHl:fcct. Frd. Second-jed. Feet. Second-feel. Feet. Second-feet. 

0 . .5 640 1.5 1,800 3.0 4,600 
I 

5.0 10,320 I 

.6 740 1.6 1,950 3.2 5,060 5 .. 5 
I 

11,920 
.7 840 I 1.7 2, 100 3.4 5f540 6.0 13,520 
.8 940 1.8 2,260 3.6 6,050 6.5 15,120 
.9 1,040 I 1.9 2,430 3.8 6,600 7.0 16, 720 

1.0 1, 140 2.0 ~,600 4.0 7, 190 
I 

.... r: 
I. •J 18,320 

1.1 1,250 2.2 I 2,960 4.2 
i 

7, 790 8.0 19,920 
1.2 1,370 ~-4 I 3,340 4.4 I 8,410 I 8.-5 21,520 

I 
1.3 1,500 2.6 3, 740 4.6 9,040 

I 

9.0 23,120 
1.4 1,650 I 2.8 4,160 4.8 9,680 

i 
I 
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Estimated monthl!f disf·harge ~~f ,;;,'hcnandoah Ricer at Mill1•ille, n·. Ft., for l.'JOS. 

lDrainage an·a, :.!.9\l.'l square mile~.] 

Di~eharge in ,;eeond-feet. Run-off. 

Month. 
------ ----.----~------------

11 Second-feet . 
per square J?epth m 

mile. Inches. 
~Iaximum. Minimum. Mean. 

January .. _ ..... __ ....... _ .... 22, 160 2,100 6,351 2. 12 2.44 
February ___ ._._ ...... _ ....... 9,040 2, 780 5,343 

I 
1. 78 1.85 

March ..... _ .. _ ....... _._ ..... 18,640 3,540 7,403 
i 

2.47 2.85 
April .. _ .. _ .... _ . ___ . ______ ... 19,280 3,640 7,442 2.49 ! 2. 78 

I 

May .... _ .... _ ................ 3,540 
I 

1,800 2,343 . 78 I 
. 90 

June .. _ ... __ .. _ ........ __ . ___ 23,760 

I 

2,260 6,802 2.27 2.53 
July._ .....•.... __ ............ 9,040 1,435 B,421 1. 14 1. 31 
August ________ .......... _ . _ .. 2,600 ! 1,090 1,61.5 . .54 .62 
September __ ......... _._. ___ ._ 9,040 I 1,2.50 2,251 . 7.5 . 84 

I 
October --------·----·------- 2,780 

I 
1,090 I 1, 476 .49 . 56 

November _ . __ .. _ . _ . _. __ . _ ... _ 1,140 740 988 . 33 3"' . I 
! 

December 1, 6.50 I 640 962 39 . 37 -............ -..... - ..... --- ... -... --
i 

! i 
---

The year . _ ...... _ . _ .... 23,760 
I 

640 3,866 
! 

1. 29 17.42 
I 

SOUTH BRANCH 01<' SHENA~DOAH RIVER NEAR FRONT ROYAL, VA. 

This ~tream rises in Augusta County, V a., and flows in a northeast­
erly direction. joining the North Branch of the Shenandoah at River­
ton to form Shenandoah RiYer. This station was established .Tune 26, 
189B, by A. P. Davis. It is located about ~ mile above the ford, which 
is near the Norfolk and \Vestern Railroad station. This railroad fol­
lows the right bank of the stream. The gage is a vertical tim her· 
spiked to a large sycamore tree on the left bank about 800 feet 
upstream from the cable. It is read twice each day by 1\iiss Brentie 
.Johnson. Discharge measurements are made by means of an iron wire 
cable, ear, and tagged wire. The eable has a span of 300 feet and is 
suspended over the branches of two large sycamore trees, with its 
right end fastened to thB tree and ib~ left end anchored in the ground. 
The initial point for soundings is on the main cable 0.5 foot from the 
tree on the left bank. The channel is straight for 600 feet ahoye and 
below the station and the current is sluggish. The river may over­
flow the right bank, but will not overflow the railroad embankment a 
few feet back from the river, except at extreme flood stages. The 
left hank is low, liable to overflow, and is fringed with trees. The bed 
of the stream i:::; composed partly of rock and partly of sand, and is 
liable to shift in places. Bench mark No. 1 is a headless spike on the 
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river side of an elm tree on the left bank, 8 feet downstream from the 
gage. It i:; H- feet above ground and has an elevation of 10.49 feet 
above the zero of the gage. Beneh mark No.~ il:l a nail driven horizon­
tally in the downstream side of the stump of a large ~.rcamore tree 270 
feet downstream from the gage. It is 0. 5 foot above the ground and 
is immediately below a blaze. Its elevation il:l 14:.55 feet above the 
zero of the gage. 

The observations at this :.;tation during 1908 have been made under 
the direction of E. G. Paul, district hydrographer. 

The following discharge measurement was made by Paul and Sawyer 
in 1908: -

August 19: Gage height, 4.90 feet; diseharge, 1,065 second-feet. 

Mean daily gage height, in feet, of South Branch of 8hnwndoah Ri-ver near Front Royal, 
T'"a., jor 1903. 

Day. Jan. Feb.J Mar. I Apr. i l\Iay. June. I July. Ang.j Sept. Oet. I NoY. 
1 

Dec. 
-----------~ ---- -- --- ---

1. - - -- -- - - - - - -- 5. 25 

2 .. ------------ 6. 10 

3 .. ------------ 9. 30 

4 .. ------------ 11. 25 

5 ..... --------- 8. 75 

6 .. ------------ 7. 70 

1-------------- 7.15 

8-- -- -- -- -- -- -- 6. 70 

9.------------- 6 .. 50 
10._____________ 6.10 

11 .. ------------ 5. 80 

12.-------------

13.-------- .•. ''i 
14 ...........•.. 

15 .. ------------
16 .... ··-- ...... ' 

17-------------.! 
18 .............. I 

19 .............. ! 

5. 75 

5. 70 

5. 75 

5. 75 

5.40 

5.40 

5. 40 

5.30 

20 .............. j 5.30 

21. ............. 1 5. 75 

2'2.............. 6.95 

23 .............. 7.25 

:24 .. -- .......... 6.60 

25.............. 6.25 

26 .. ----- .... --- 5. 85 
27 .... -- -- -- -- -- 5. 95 
28 .............. 7.30 

29..... .. .•• •.•. 9. 75 

30 ..... ------... 8. 60 

31.---- .. -----.. 7. 60 
I 

7. 05 12.25 

6. 60 9. 40 

6. 40 7. 90 

8. 20 

7. 65 

7.15 

6. 95 

6. 65 

6. 45 

6. 25 

6.05 

6.10 

6.30 

6,15 I 

6.10 

6. 70 

7.45 

7.10 

6. 75 

6.55 I 

6.65 i 

6. 8.5 

6. 75 

6. 70 

6. 60 

6. 50 

6. 45 

fl. 25 

6.15 

9.15 

8.10 

5.80 

5. 70 

7.40 
6. [1() 

7.60 5.70 5.95 

7. 35 5. 60 I 5. 75 

7. 25 1 5. 4-51 5. 40 
-I 

6. 9o 1 5. 50 6. 00 
6. 80 1 5. 40 : 7. 95 

6. 70 5. 40 ' 11. 00 

6. 6.'> 1 5. 35 10. 15 I 

6.551 5.30 7.90 
6. 45 I 5. 30 7. 85 

6. 35 1 5. 2.5 7. 10 

6. 25 5. 20 6. 70 

8. 40 fl. 15 6. 70 

10. 55 5. 10 ' 6. 65 

7. 60 

s. 75 

7.70 

7.10 

6.6ii 

9. 85 5. 051 6. GO 

G. 00 ."!. 40 5. 10 6. 50 

6.25 

6.15 

5. 90 7. 90 5. 10 fl. 45 

5.85 I 7.45 
.5. 75 i 7. 10 

5.00 6.40 

5. 00 li. 40 

.'i. 70 

5.85 

7.40 

6. 90 1 5. oo 6. 4o 

G. 80 1 4. 95 6. 3.5 

6. 65 4. 90 I 6. 30 

6.60 11.60 6. 45 4. 90 1 6. 25 

6.80 

6.65 

6. 70 

7.30 

9.65 

8.15 

7.65 

6. 95 

6.85 

7.00 

10.65 

~: ~~ ~: ~ I' :: ~~ 
6. 15 5. 10 6. 85 

6. o5 5. 15 I 7. 4o 

6. 00 5. 20 ' 8. 55 
5. 90 5. 50 8. 45 

. ····-. 5.95 ...... . 

i\.55 

7.00 

6. 75 

6.55 

6.15 

.'i. 75 

6. 25 

5. 9.'i 

5. 75 

5.5.) 

5.3.') 

5. 25 

5.50 

8. 1fl 

7. 60 

5. 90 

5. 60 

5. 85 

5. 25 

fl. 0.5 

.1.00 

J. 90 

.5. 60 

5. 75 

5. 70 

.5.60 

5. 45 

5. 25 

4.95 

4. 75 

4.80 

4. 90 7. tiO 4. 60 4. 40 

4. 90 6. 45 4. flO 4 . .J.,'J 

4. 90 5. l)i} 4. 50 4. 50 

5. 85 f•. 85 4. flO 4. 5.'i 

.'i. flO 5. 20 

1'>.60 5.V'i 

5.15 .5. 05 

4. 85 I 4. g;) 

4. 75 4. 75 

4. 50 4. 55 

4. 50 4. 50 

4. ·10 I 4. 45 

5. 50 ' 4. 40 
.'i. 50 -!. 40 

4. 70 4. 80 6. 00 4. 45 

4. 85 4. 7.'> 4. 50 4. 50 

5. 80 4. 70 4. 70 4. 40 

5. 10 4. 70 4. 60 4. 40 

4. HO 4. 70 4. 55 4. 40 

4. 7.~· 4. 60 4. 50 4. 40 

4. 70 

4. 75 

4.80 

4.70 

4. 70 

4. 60 

4. 60 

4. 50 

4.50 

4. 50 

4.50 

4. 40 

4. 50 

4. 90 

5. 30 

5.55 

4 .. 50 4. 40 

4.40 4.40 
I 

7.80 I 4 .. 50 
7 . .')0 4. 60 

G. 70 j 4. 6.5 

G.5.') I 

5.5.') 

5.40 

5.30 

5. 20 

5.10 

4. 95 

4. 85 

4. 75 

4.60 

4. r1fi 
4. [)() 

4. 50 

4 . .'10 

4.50 

4. 45 

4. 5C 

4.50 

4. 45 

4.40 

4.40 

4.40 

::~I 
4.50 

4. 40 

4.80 

4.30 

4.30 

4.40 

4. 40 

4.50 

4. 50 

4. 70 

4. 65 

4. 70 

4.75 

4.80 

4.80 

4.90 

4.50 

4.50 

4. 40 

4. 35 

4. 30 

4. 40 

4.50 

4.55 

4.GO 

4.50 

4. 50 

4.40 

4.40 

4.30 

4.30 

4. 30 

4. 35 

'1.40 

4.50 

4.50 

4. 75 

5.10 

5.05 

5.10 

5.50 

5. 50 

5. 20 
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Rating table j01· South Bra11ch of ,'-.'henrwdoah Riz•er near Front Royal, Ya., fi'!Jm .January 
1 to December 31, 1903. 

Gage 
height. Discharge. -h-~-i~-ghe_t._l Dl,.hacge. ~~ h~~~t.~ Dl.ehacge.l h~t':f,;, __ I I)l>el.acge. 

8cc~nd-jefl.l.', Feet. Second-feet. I Feet. I se;mul-jcet. Feet. 

4.0 

4.2 

4.4 

4.6 

4.8 

5.0 

s. 2 I 

5.4 

8econd-jeet. 

360 I 

i 470 

605 1 

750 

91.5 : 

1,100 

1,300 
1,520 

.5. 6 1, 760 

.5. 8 2, 050 

6. 0 2, 380 
6 •) 2, 740 

Fat. 

6.4 
6.() 

6.8 

7.0 

7.2 

7.4 

7.6 

7.8 

8.0 

8.5 

9.0 

9. s I 

.3, 100 i 10. 0 9, 580 'I 16. 0 ~0, 380 I 
:{, 460 I 10. 5 10, 480 16. 5 21, 280 

3,820 11.0 11,380 17.0 22,180 

4-, 1RO 11. 5 12, 280 17. 5 23, 080 

4, 540 12. 0 13, 180 18. 0 23, 980 

-!, 900 12.1'l 1-l, 080 18. 5 24,880 

fi, 260 13. 0 14, 980 19. 0 25, 780 

5, 620 I 13. 5 1.5, 880 19. 5 26, 680 
5, 980 14. 0 16, 780 20. 0 27,580 

6, 880 14 . .5 17,680 

7, 780 

8,680 

15.0 

15.5 

18,580 

19,480 

Estimatalwonthly discharge of South Branch of Shenandoah Ri1•e1· near F1·ont Royal, Ya., 
j0i·1908. 

[Drainage area, 1,569 square miles.] 

Discharge in second-feet. Run-off. 

Month. 
Second-feet I Depth in 

Maximum. Minimum. Mean. 1 pe~rt~~re inches. 

January _____ . __________ . _____ 11,830 1,410 3, 729 2.38 2. 74 
February ___ . _________________ 7,330 2,470 3,859 2.46 2.56 
March ________________________ 13,630 1,900 4,780 3.05 3.52 
April. ______________ ~ _________ 10,570 2,210 4,459 2.84 3. 17 

~:~e ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
2,305 1,005 1,389 . 89 1. 03 

11,380 1,520 4,203 2.68 2.99 

July ------------------------- 6,970 872 2,325 1. 48 1.71 
August ____ . __________________ 1,760 605 1, 001 . 64 . 74 
Septem her _____ . _ . ____________ 5,620 60.5 1, 73.5 1.11 1. 24 

October - ----- - ----- ------ ----I 2,380 605 799 . .51 . 59 
November ... ____ . __ . __ . ___ .. _ 830 53.5 646 . 41 

I 
. 46 

December ........................................... 1,640 535 813 . .52 . 60 

The year _. _ .. ______ . ____ 13,630 535 2,478 1. 58 
I 

21.35 
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NORTH BRANCH OF SHENANDOAH RIVER NEAR RIVERTON, VA. 

This stream rises in Rockingham County~ Va., and flows in a north­
easterly direction, joining with the South Branch of the Shenandoah 
at Riverton~ Va. This station was established June 26, 1899, by 
A. P. Davis. It is located about 2 nl.iles above Riverton, Va., a 
short distance from the Southern Railway station. It is most easily 
reached by driving from Front Royal, Va. The vertical gage rod is 
spiked to timber and to a sycamore tree on the left bank about 100 
feet above the cable station. It is read twice each day by L. W. 
Burke. The original gage was a vertical timber bolted to a large 
sycamore tree on the right hank. On September 10, 1900~ the gage 
was moved to the left bank and its datum was lowered 1 foot, causing 
all readings to he increased by 1 foot. The gage at this station washed 
out in the flood of February 22, 1902, and the station was temporarily 
abandoned until August 1'7, 1902, when it was reestablished by :Mr. 
Paul, the zero of the new gage being at the same elevation as the zero 
of the former gage. Discharge measurements are made by means of 
a eahle, car, ancl- tagged wire just above the ford. The cabte has a 
span of 260 feet, is supported by timbers, and anchored in the ground 
at each end. The initial point for soundings is 0. 5 foot from the tim­
ber which supports the tag wire on the left bank. The channel is 
straight for 600 feet above and below the station. The current has a 
moderate velocity. Both banks are low and liable to overflow, with 
a fringe of trees along each bank. The bed of the stream is rocky, 
permanent, and free fl'mn vegetation. There is but one channel at all 
stages. Bench mark No. 1 is a wire nail on the river side of a pear tree 
near the ground. It is near the fence and 150 feet from the left hank 
of the river. lb; ele\'ation above the zero of the gage is 26.75 feet. 
Bench mark No. 2 consists of three wire nails driven flush in the sur­
face of a stump 50 feet downstream from the fence line of the road, 
at the edge of the field, on the side toward the river. It:-; elevation i.s 
20.4± feet ahove the zero of the gage. 

The observations at thb station during 1H03 haye been made under 
the direction of E. G. Paul, district hydrographer. 

The following discharge measurement was made by \V. C. Sawyer 
in 1903: 

August 21: Gage height, 4.40 feet; discharge, 388 second-feet. 
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"~lean daily gage hei!fht, in feet, (~f Xort!t Hratll'h (~f ,S'henandoah River nem· Rirerton, Va., 
fut· 1.903. 

Day. . Jan. Feb. :\far. 
1 

Apr. I :\laY. :June.: Jnlv.j Aug. Sept. 
! • I • • • 

Oct. I Nov. Dec. 
-----1-- -·· -·-- ----,--- -- ----·-- -- ·- -------

1...----....... 4. 70 9. 00 7. 1.5 I .5. 10 I 9. 0.5 I 6. 30 I 4. 4.') 4. 30 4.30 I 4.3o 4.75 

2.......... 4.80 7.20 6.80 5.00 6.75 5.75! 4 .. )0 4.60 4.30 4.25 4.40 

3.. ..... .. 10.90 6. 50 6. 40 5. 00 5. 9;) .'i. 40 4. 4.'i 4. 60 4. 30 4. 20 4. 30 

4....... X. 95 6. 10 6. 25 4. 9.5 5. 4;) 5. 25 4. 60 4. 40 4.40 4.30 4.30 

5...... 7:15 fl. xo li.O.'i 

6............ 11.45 5. no 5. 75 

7.,........... 6.0!'i fl.6-'i .'i.60 

'l........... fl. i.'i !'i. 9fl fl.IIO 

9....... 5. 40 :-.. 40 5. 95 5, so 
10............ fl.30 5. 2.5 5. 7fi 5.1i5 

11............ 5.2f> .'i. 20 5. 70 5. 60 

12........... 1•6.30 5. 20 5. 60 I 5. 40 

13:.......... I>X.1fl 5. 15 fi .. 55 5. 30 

14 .............. <'7.90 5.10 

l.'i .............. <'7.90 5.10 

16 .............. ci.~IO! 5.3.'i 

17 .............. <'7.90 I fl.~~ I 
18. . .. .. .. .. .. .. 7. 35 5. 1 c1 

19.............. 5. 65 5. 35 

20 .............. hfl.50 5 .. 50 

21... .... .. .. ... 7. 00 .'i. 70 

22- .. --......... . . . . . . . 5. 50 

23.. .. .. .. .. . .. . .':1. liO 5. -10 

24 ........ ·.. .. .. ."1.40 5. 5.') 

25 ....... , ....... 'i.25 .1.9-'i 

26 ......... -.... .5.10 6. 05 

27 .............. 5.00 6.0.') 

21-l.............. tl. 80 7. 6.5 

29 ..................... ! ...... . 

~ :::::: :I : 

.'i. 45 

5.40 

5. 25 

5. :!0 

.5.1fl 

5.to I 

f1. 10 I 

.5. 00 

5. i;) 

7. iO 

10.00 

i. 80 

6. RO 

6. 25 

5. 9:i 

5. 6.') 

6. :.?5 

9.85 

9. 30 

8. 80 

-~.00 

7.10 

6.60 

6.:25 

t1.00 

5. 75 
5. ().') 

5.fi0 

5. 4.5 

5. 40 

fi.40 

5.30 

5. 20 

5.10 

i. 60 i· ..... 

a Highest, 14. 30. 

4. SO .'i. Vi 1. 5. GO 5. :W 4. 40 

4.40 

4. 40 

4.35 

4. 30 

4. 40 

4. 6fi 

4.60 

4.50 

4.25 

4.30 

4.40 

4.90 

4. 95 

4. 90 

4. 80 

4. 55 

4.45 

4.85 n.:w · 6.4.') 4.85 

4.1'5 X.40 5.50 4.70 

4. so 9. 95 5. 1.5 4. 55 

4. 75 7. 50 4. 95 4. 50 

4. 80 a1:!. 4. 8.5 4. 40 

4.75 7.50 4.1'0 4.4fl 

4. iO 6. 75 4. 90 I 4. ·15 

4. 70 7. 65 5. 40 4. 40 

4. 70 7. 00 

4. 70 6.35 

4. 6-5 5. 90 

4. 60 fi.55 

4. 60 5. to 
4. 60 . 5. 20 

4.5.5 1 5.10 
4.5.5 ' 5.05 

4 .. 50 4. 90 

4 .. ')0 4. 90 

4. 70 4.90 

4. 95 4. 85 

4. 75 5. 40 

4. 70 fi. 2.5 

4. 80 .5. 9.) 

4. 70 8.10 

4. 80 7. 7.') 

.'i. 40 

6.20 

5. 70 

5. 20 

5.00 
4.85 

4.80 

4. 70 

4. iO 

4. 60 

4. 60 

4. 50 

4. 50 

4. 40 

4. 40 

4. 40 

4. 40 

4.4.5 

4. 40 

b Back water. 

I 

4. 40 4. 40 4. 60 

4.40 4.35 4.60 

4.40 4.30 4.50 

4. 50 5. 00 4. 50 

4. 5.5

1 

6. 2.5 4. fiO 

4. 55 5. 65 I 4. 5o 

4. 5o 5. 10 I 4. 50 

4.40 4.75 4.40 

4. 30 4. iO 4. 40 

4. 30 4. 60 4. 40 

4. 30 4. 60 1 4. 35 

4. 30 4. 6') i 4. 30 

4. 30 4. 55 . 

4. 30 4. 40 i 

4. 20 4. 30 I 

4. 20 4. 3o I 

!:!~ , .. ~~~~-1 

4. 30 

4. 30 

4. 30 

4.30 

4. 30 

4. 30 

c Ice. 

AN'TIET Al\1 CREEK NEAR SHARPSBURG, MD. 

4. 25 

4. :!0 

4. 20 

4. 20 

4. 20 

4. 20 

4. 25 

4.20 

4. 30 

4.30 

4. 20 

4.20 

4.25 

4. 20 

4. 20 

4. 30 

4.25 

4.20 

4. 20 

4. 20 

4. 20 

4.20 

4. 20 

4.20 

4. 20 

4. 20 

4.30 

4.30 

4. 20 

4.25 

4.20 

4. 20 

4.20 

4. 30 

4.30 

4.20 

4.20 

c4. 20 

c4. 20 

c4. 20 

c..J. 20 

c4. 20 

(' 4. 20 

c 4. 20 

4. 50 

4. 40 

4. 35 

(' 4. 20 

c 4. 20 

c 4. 20 

c 4. :!0 

c 4. 20 

c4.20 

This Btream rises in the western part of Maryland and flows in a 
southerly direction, entering the Potomac 10 miles above Harpers 
Ferry. Its drainage area is mostly of a hilly character and is largely 
cultivated. Thi~ station was established J nne 24,1897, by A. P. DaYis. 
It is located a few hundred feet below the bridge on the toll road from 
Sharpsburg to Keedysville, Md. There is an old dam not now in use 
just heiow the bridge. The gage is a vertical rod driven into the 
gravel of the stream bed and spiked to a tree on the right bank about 
100 feet ahoye the cable. It h.; read. once each day by David Gloss, the 
toll gatherer. Discharg·e measurements are made from a· steel wire 
cahle, which 1.~ :.;upported hy the forks of sycamore trees on each bank 
and is anchored to timbers set in the ground. A tagged wire is sus­
pended above the cable. The initial point for soundings is a staple in 
the tree on the left bank. The channel is straight for 300 feet above 
and helow the station. It has a width at ordinary stages of about 
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100 feet; is shallow and unobstructed. There i~ a good measurable 
velocity. The right bank is low and liable to overflow, the left bank 
is high and rocky, and both are fringed with trees. The bed of the 
1:-ltream is composed of gravel, free from vegetation, and is permanent. 
There i~ but one channel at all stage~. The bench mark is a copper 
bolt set in a ledge of rock on the left bank at a point about 125 feet 
above the cable. Its elevation is 16.3± feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of E. G. Paul. district hydrographer. 

Discharge measnremenls of Antietam Creek near ,S'harpsburg, Md., in 1908. 

Datl'. Hydrographer. 

Feel. Second-fed. 
l\Iareh 13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C. l\f urphy _________________ _ 

September 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. G. Paul ___ - ________________ _ 
3.06 

2.10 

584 

224 

Jlean dflily gage height, in fret, of Antietam Creek near Shmpslmrg, lrfd., for 1903. 

--D~a~~ -- -Ja~n~-~ Feb. Mar.~~' May.[ June./ July. Aug.J Sept. 

--;-~--~---·-·· -3.-70-i- ,_,;; 4.20' 3.20 2.90 I 2.50 I-,;:; 2 .. '>{) I 2.30 -,-.0-0 

Oct. 

~::::::::::::::1 !:~~I ::~~I :::~I ~:~~I ~:~~ ~::~II ~:~~ ~:~~ ~:~~ ~:~~ 
4 ... ----.-- ... - 4. 50 4.10 3. 90 I' 3. 20 I 2. ~0 2. 30 ~ 3. 00 2. 40 2.10 2. 00 
5 .... _......... 4. 3o 3. 8o 4. 10 3. oo 2. oo 2. 3~ I 3. oo 2. 6o 2.10 1. 9o 

6 •.•...•...•••• 1 4.30 I 3.fJ() 3.80 2.90 V-10 2.3;:, I 3.80 2.60 2.05 1.90 

7 .............. 1 4.10: 3.20 I 4.00 I 3.00 2.70 2.40 i 2.90 2.70 2.00 1.85 
8.............. 3. 80 1 3. 20 3 .. '-10 3. 20 2. 70 2. 45 I 2. 80 2 .. 50 2. 10 3. 00 

9 3. 60 3. 40 : 3. 60 3. 30 2. iO 2. 60 2. 70 2. 60 2. 30 2. 50 

10::::::::::::::1 2.80 3.30! 3 . .'i0 3.10 i 2.60 2.40 2.i0 2.60 2.20 2.20 

11 .............. 2.~0 4..'}0 3.30 3.10 i 2.60 2.35 B.30 2.50 2.10 2.10 

12 .. - ........... 2.70 4.70 I 3.20 I 3.10 r: 2.50 2.50 a7.90 2.50 2.10 2.10 

1143._._·_-_·_-__ .. _·_·.·.·-·.·.1 2.70 4.50 :3.10 3.10 2.50 2.50 1).10 2.30 2.10 2.10 
2. 60 4. 00 3. 00 ' 4. 50 2. 40 2. 45 3. 70 2. 30 2. 20 2. 00 

15 .. ------------ 2. 60 3. 80 3. 00 5. 70 2. 40 2. 50 3. 30 2. 20 2. 20 2. 00 
16. _ •• ___ ... ___ ·J 2. 10 3. 10 2. 90 6. io 2. 40 2. 40 3. oo 3. 60 2. 10 2.10 

17 ... __ . .. . . .. .. 2. GO 3. 50 2. 90 5. 45 2. 50 2. 30 3. 00 3. 20 1 3. 00 2. 15 

18 .............. I' 2. 60 3. 20 2. ~0 4. 60 2. 40 2. 40 3. 20 2. 40 2. 40 2. 05 
19 .............. 2.70 3.00 2.80 4.30 2.40 2.30 3.20 2.40 2.20 2.00 

20.............. 2. 90 2. 80 2. 70 4. 00 2. 40 2. 50 3. 00 2. 30 2. 20 2.10 

~~: ::::: : ::: :: ::I ~: : ~: :~ ~: ~~ :: :~ ~: :~ ~:: ~:: ~: ~~ ~: ~ ~: ~~ 
23 ... -- ........ -I 3. 70 2. 50 3. 10 3. 50 2. 40 2. 40 2. 70 2. 20 1. 90 2. 10 

~~:::::: ::::::::1! 
26 ............. . 

27--·--·····----, 

28-----·-·----·-
29 ... _________ __ 

30 ........ ·-··--

31. ··-·. ·-···-·. 

3. 50 2. 30 3. 50 3. 40 2. 60 2. 30 2. 70 2. 20 1. 90 2. 10 

3. 50 ! 2. 60 

3.60 3.00 

4.20' 4.45 
4. 40 I f>. 75 

4.20 1-- ...... 
3.90 ---·-·· 

3.50 1·····--

3.30 

3.20 

3.10 

2.90 

2.80 

4.20 

4.00 

3. 40 2. 50 2. 35 2. 60 2. 20 1. 90 2. 00 

3. 30 2. 50 2. 30 2. 60 2. 30 2. 00 2. 00 

3. 20 2. 40 2. 30 2. 50 2. 10 2. 00 2. 00 

3.10 : 2. 40 2. 30 2. 50 2. 00 2 00 1 2. 00 

~:~I :.: :::~_ :: ~:: __ :~~-1 ::: 
a Highest record 6 p. m., 10.20. 

Nov. Dec. 

1. 85 

1. 90 

1. 90 

1. 90 

1. 80 

1. 80 

1. 80 

1. 8.5 

1. 85 

1.85 

1.80 

1.90 

1. 90 

1. 90 

1. 85 
1. 85 
1. 95 

1. 90 

1.90 

1. 90 

1.90 

1. 95 

1. 95 

1. 95 

2.00 

1. 80 

1.80 

1.90 

1.90 

1. 90 

1.90 

1. 90 

1.80 

1.90 

1. 90 

1.85 

1.85 

1.85 

1. 90 

1. 90 

1.85 

1.80 

1. 80 

1.90 

2.00 

2.30 

2.00 

2.00 

1. 90 

2. 60 

2.50 

2.00 

1.90 

1.90 

1.85 

1. 90 

1.80 

2.00 

2.00 

1.90 

1. 90 



320 STREAM MEASUREMENTS IN 1903, PART I. [No.97. 

RaJ,ing table for Ant·ietarn Creek near Sharpslrurg, "Ald., from Janwu·y 1 to December 31, 
1903. 

Gage 
Discharge.[! 

Gage Discharge. 
I height. height. 

Gage 1 . 1 
1

1 Gage 
height. i Disc mrge. I height. Di>lcharge. 

.I I --- ----- ------ ---- -----

Feet. Second-feet. i i Feet. Second-fret. Feet. Second:fcet. Feet. Second-feet. 

1.8 145 2.3 295 2.8 480 3.3 720 

1.9 170 2.4 330 i 2.9 525 3.4 775 

2.0 200 2.5 36.5 3.0 570 3.5 830 

2. 1 230 2.6 400 I 3. 1 615 

2.2 260 2. 7 440 I 
I 

3.2 665 

Tangent at 3.2 feet gage height. Differences above this point 55 per tenth. 

Estimated monthly dischm·ge rd Antietam C1·eek new· 8/wrpslHO'!J, J.lfd., for 1!108. 

[Drainage area, :.m3 square miles.] 

Discharge in second-feet. 

Month. I 

------------j Maximum. Mlulm•1nL 

Jan nary ~ ____________________ -~ 
Februarj ____________________ _ 

March _______ ----------------- i 

ApriL ________________________ : 

1\'lay ____ . ___________________ _ 

June------------------- ____ _ 

July------------------------
August _____________________ _ 

Septem her ___________________ _ 

1,545 400 
2,065 295 
1,270 440 
2, 590 525 

720 295 

885 
;), 250 

885 

295 

365 
200 
170 

Mean. 

850 
847 
762 
906 
402 

354 

708 
356 
240 

Run-off. 

Second-feet Depth in 
pet~i\~~re inches. 

2. 90 ;), :34 

2. 89 3. 01 
2.60 3.00 
3. 09 3. 45 
1. 37 1. 58 
1. 21 

2.42 

1. 22 

. 82 

1. 35 
2. 79 
1. 41 

. 91 
October _____________________ _ 

570 
570 155 : 224 . 76 .88 

6') November. ___________________ I 200 14.51. 165 , . 5H 

December --------------------1 400 ; ___ 14_5_
1 

__ 1881 .o4 
1 

___ ._7_4 

1'he yeac .......... ~~ H51 5~-~----1. 7l 23.08 

POTOMAC RIVJ<jR (SOUTH BHA~CH) NEAR SPHINGFIELD, W. YA. 

A gaging station was established at the Baltimore and Ohio Railroad 
bridge, 3 miles southwest of Springfield, by ·c. C. Babh, in April, 
1894. This station was discontinued in 1896 for want of an observer. 
On June 26, 1899, a station was established by E. G. Paul, at the 
highway bridge, 1-~ miles below the original station, near Grace Sta­
tion. Thit-; l)l·jdge was carried away by flood in February, 1902. The 
present station was established August 287 1903, by E. G. Paul, 
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as:-;isted by \V. C. Sawyer. It is located at the iron highway bridge, 
2t miles east of Springfield, \V. Va. The bridge is in two spans of 
150 feet eaeh. During high water the river flows beneath both spans, 
but at low stages the stream flows beneath the left span only. There 
is a dam located about 2 miles above the station, and a small i;:;land 
above and also one below. A standard chain gage i" located in the 
center of the left span on the downstream side of the bridge. The 
length from the end of the weight to the marker is 34.76 feet. The 
gage is read twice each day by :Miss Olivia Blue. The initial point for 
soundin,g.-; i:-; the river face of the left abutment at the downstream side 
of the hriclge. The channel is straight for several hundred feet above 
and helow the station. Both banks arc low and liable to O\'erflow. 
The heel of the stream is of grav·el. Bench mark No. 1 is a nail in a 
large sycamore tree, 15 feet downstream from the left approach to the 
bridge. The nail is in the side of the tree away from the river and 
ahout 6 feet above the ground. Its elevation is 18.80 feet abo\'C gage 
datum. Bench mark No. 2 is a nail in a large willow tree on the left 
bank of the river, about 65 feet upstream from the bridge. It is in 
the side of the tree away from the river and about 2t feet above the 
ground. Its elevation is 14.52 feet above gage datum. 

The obsern1tions at thb station during 1903 have been made under 
the clireetion of E. G. Paul, district hydrographer. 

The following discharge measurement was made by \V. C. Sawyer 
in 1903: 

August 29: Gage height, 2.20 feet; <liseharge, 201 second-feet. 

Jfeur1 doily [JU[Jf height, infect, r~f Potomflc Rira (So11th Bnnu·h) near 8pl'ill!f.fidd, lV. Va., 
fot 1903. 

' ' I I I I( I • 
Hay. I A"<·! Sept. 0<·~ Nml"'''·. __ Hay. ---j Aug. Sept. Oct. Nov.: Dee: 

1 . __ . ______ . ___ . _ _ _ _ _ _ _ _ 2. 7ii . 2. 20 2. 20 . 2. 20 17 _ . _____ . ____ .. ___ 

1 

___ . . . 2. 25 2. 40 2. 20 I 2. 50 

2 . ----- . ----- .. -.- - -- 2. 70 I 2. 20 2. 20 2. 10 I 18 ... --- .... -- ... -- ------ 2. 45 2. 40 2. 20 I 2. 50 
3 ..................... 2.60 2.20 2.20 2.10 119 ................. 

1 

...... 3.00 (a) 2.20' 2.50 

:::.::: :~~:: :r: ::~i ~-:: .. , __ ::_·:::1 ::; :E 1 
:.: 

7 ---------------· ...... ' 2.30 2.10 2.20 2.10 I 23 ....................... 2.45' (a) 2.20 2.65 

!::::::::::::::::: ::::::' ~:!~ ~::~I~:~~ ~:~~ i ~:::::::::::::::::· ::::::~::~I :.(110 ~:~~ ~::~ 
10 .. ------------ .. _I_---- .11 2. ,').) I 2. 60 2. 20 2. 20 26.-.-.-----.- ...... ---.. 2. 2;) I 2. 20 
11 ................. '. . .. . . 2. 4.") 2. tiO 2. 10 2. 25 27 ...................... . 

12 - .. ----.---.-- .. -I--.--. 2. 451 2. 60 2. 10 2. 40 28 .... ---- .. --.---- 2. 20 

13 -.----- ------ ---- ------I 2. 30 2 .. 50 2. 10 2. ::!0 29--- .. ---- .. -.---- 2. 20 

14 • - - . - - - . - .... - . - - . - . -- . ' 2. 30 2. 40 2. 10 2. 2ii 30. - - - - . - - .. - - - . - . - 2. 55 

15 ' I, 2 °5 ') 40 I ? 10 <) fiO 31. ... -- ... --- .... - 2. 80 

16 :::::::::::::---- . ::::: i 2: ;~ I ;: 40 I ;: l:l ;: ;0 I 

·- --- -- ----~ ------
a Gage reader lost key. 

mR V7 -04--21 

2.20 

2. 20 

2.20 

2.20 

2. 20 2.30 

2. 20 2. 20 2.65 

2. 20 

2.20 

2.20 

2. 20 I 
2.60 

2. 20 2.60 

2. 20 2. 60 

2.~0 .•..•• 1 2.60 
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POTOMAC RIVEit (NORTH HIL\NCH) AT PIEDMONT~ W. VA. 

This stream rises in the western part of \Vest Virginia and flows in 
a northeasterly direction, forming- the boundary between Mary land 
and vV est Virginia. At a point about 15 miles below Cum her land it 
i:::; joined by the South Branch, forming Potomac River. This station 
was established June 27, 189\:l, by E. G. Paul. It is located at the 
iron highway bridge connecting Luke, \1d., with Piedmont, \V. Va. 
The Baltimore and Ohio Railroad passes under the bridge on the right 
bank. The standard boxed chain gage is attached to the hand rail on 
the lower side of the bridge in the span next to the right bank. The 
length of the chain from the end of the weight to the marker is 38.87 
feet. The gage is read twice each day by Charles H. Beck. Dischal'ge 
measurements are made from the lower chord of the two-span highway 
bridge from the downstream side. The initial point for soundings is 
the face of the pier on the right bank. The channel is straight for 
1,200 feet above and 600 feet below the station. The current ha:::; a 
moderate velocity. The right bank is high and rocky, and will not 
overflow. The left bank is low and liable to overflow, but all water 
passes beneath the bridge. The bed of the stream is composed of gravel 
and cobble stones, is free from vegetation, and is permanent. The 
bench mark is the top of a small shoulder in the face of the sandstone 
ledge which forms the right abutment of the bridge. It is about 4 
feet a hove the ground and 10· feet downstream from the hridge. The 
point is indieated by an arrow cut in the vertical face of the ledge. 
Its elevation is 20.40 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of E. G. Paul, district hydrographer. 

The following discharge measurement was made by E. G. Paul in 
1903: 

August 31: Gage height, 2.80 feet; discharge, 20S second-feet. 
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},Jean daily goge lzci[!hf, in jed, ~~f Potomac RinT (;.Vodh Brunch) at Piednw11f, H'. ra., 
for 1908. 

---------- --- ------

Day. i Jan. I }'eb. ! Ma,. Ap,. 1_"::_ .l<me. .Jnl)·. 1 Ang. ' 8cpt. I 

1. ... - ........ - 3. 4-'1 I .':>.20 6. 70 4. 8.5 3. tiO 3. 75 4. 45 2. 90 2. 80 I 

2 .............. 3.60 I 6.05 fi.55 4.7.5 3.50 3.55 4.05 2.95 2.65 2.10 

3........ 6. xo . G. 40 .'). 00 4. 4::> 3. 5.5 3. 40 3. 75 2. 90 2. 50 I 2. 10 

4 ...... - .... -.. 6. 15 8. 20 4. 65 4. 95 4. 55 3. 30 3. 70 . 3. 00 2. 40 2. :w 
5.............. 5. 2.') 6. 15 4. 50 4. 45 3. j;j 3. 20 4. 1.5 3. l)l) I 2. 30 , 2. 20 

6.--- .. --- ..... !I 4. 80 5. 25 4. 50 4. 20 3. tiO 3. 25 .). 20 I 2. 80 2 .. ')0 : 2. 45 

7 .............. 4.50 4.75 4.60 4.:w 3.60 

1

. fi.25 4 o5 2.80' 2 .. 50 l") 
8 .............. 4.20 4.1l0 5.20 5.15 3.50 4 .. ".5 3:6.5 I 2.70 I 2.35 l'') 
9 .............. ' 3.80 4.351 6.10 5.95 3.4.5: 4.10' 3.45! 2.651 2.30' ((() 

10.............. 3.80 4.00 5.40 5.20 3.40 i 3.90 3.30 2.fi0 2.70 (") 

11 .............. 3.80 4.15 I 4.95 4.70 3.3.') 4,;)0 3.25 2.5011 2.4.5 (a) 

12 .............. 4.35 .5.05 4.80 4.60 3.20 4.3fi' :3.30: 2.50 2.40 (") 

13.............. 3.95 4.65 4.50 4.45 3.20 4.80 I 4.00 2.4fi I 2.30 l") 
14 .............. 3.75 4.50 4.30 .5.30 3.10 4.80 I 4.10 2.40 2.20 (a) 

15 .............. 3.70 4.80 4.15 5.60 3.10 5.10 3.7.5 2.40' 2.15 (a) 

16 .. -- .... --.- .. ' 3. 70 6. 9.5 4. 00 6. 05 3. 10 

17 ... --- .. -·.-.- 3. 70 5. 70 8. 90 5. 45 3. 10 ' 

18 ............ .. 3. 50 4. 95 3. 80 5. 00 ' 3. 00 

19 .... - ..... --·· 3. 75 4. fiO 3. 70 4. 70 I 3. 00 

3. 60 4. 3.5 I 3. GO 4. 40 'I 2. 90 
3. 42 4. 15 ' 3. 75 4. 20 2. 90 

3. 50 4. 00 I 4 .. 55 4. 00 II 2. 80 
:.l. 4.5 3. 8.5 6. 65 3. 90 3. 2.) 

:l. 20 3. 90 ti. 00 0. 80 , 3. ~lO 

20 .... ---· .... ·-

21.- ..... --.-. --1 
22 ........ - .. ---

23 ..... - ---·· .. 
24 ......... . 

25 ...... ---·.- .. 3. 20 3. 80 fi, }.'j 3, ,'\0 I 4. 70 

4. 5.5 'il 
4. 30 

4. 00 
·3. 60 ' 

3.65 

4 .. 50 

3.30 

3.30 

3. 4-5 

3. 40 

3.40 

3. 50 

2. 40 

2. 40 

2.60 I 

2. 50 I 

2. 95 

2. so 

2.10 

2. 35 

'.l. 70 

2. 50 

2 .. 50 

2. 60 

'.l. 65 2. 70 

2. 50 2. 6.5 
I 

2. 3o ; 2. 6o 

4. 15 3. 35 i 2. 60 2. 20 ' 2 . .'iO 

fi.10 3.15 I 2. 50 2. 20 
I 

5. 1.') I 3. oo 2. 40 2. 1.5 
4. 45 2. 95 2. 30 2. 10 

:!.40 

:!. 40 

2. 40 

Dec. 

2.40 

2.4-'i 

2. 20 2. 25 

2. 20 2. 2.) 

2. 25 2. 30 

2. 40 2. 30 

2. 70 2. 30 

2. 50 2. 20 

2. 35 2. 30 

2. 30 2. 30 

2. 30 2. 30 

2.30 2.20 

'.l. 30 2.15 

2. 30 2. 20 

2. 80 2. 20 

'2. 30 

2.85 

3. 65 

3.10 

~- 70 
2. 70 

'2. 70 

'2. 60 

'2.li0 

2.Go I 

2.30 

2.40 

2.20 

2. 20 

2. 30 

2. 70 

26 .... - ... - .... . 3. 25 3. 70 4. 70 4. 30 4. 60 2. 30 2 .. 50 I 

2. 40 2. 0.5 2. 30 '2. 40 I 3. 25 

4. oo 2. 9o '.l. 4o I 2. 1o 

3. 20 

2. 70 

2. 85 

4. 45 

3.RO 

3. 2.5 4. 05 4. 40 4. 20 4. 15 3. 85 2. 80 

4. 7.'i 8. so 4. 25 3. 8.'i I 4. 00 4. 10 'I 2. 70 

29.............. .'), 8.5 4. 05 3. 70 I 3. 80 ti.li5 I 2. 6.) 

30.............. i. 30 I 4. 00 3. 70 :-1.70 5. 20 ' 2. iO 

3_1_._. _· ._._ .. _-_· ._._· ---'--o-· ._7_o _-_·_· _____ --'-. ~4~~ _ --~~ ~- _so~-----3-_oo 

'27 ............ .. 

28 ...... --- .. --- 2. 65 2. 10 2. 30 2. 30 1 3. 20 

2. 5-5 2. 00 2. 30 '2 . ..:o i 3. 20 

~: ;~ 1--~: ~~- ·~~-: :_~_,__-_-~-: 4--~--.__I_~_):_~: 
a~o record from October 7 to 15, inclusive. Observer absent. 

Rating table jot Potomw~ Ricer ( i.Vol'fh Bmnch) ut Piedmont, ll~ l'u., from Jamwryl to 
DecemlH'r .31, 190.-J. 

Gage 
height. 

.F'ff't. 

1.9 

2.0 

2. 1 

2.2 

2. ;) 

2.4 

2.5 

1
1>:,m-:;,,T,;4,1;,l Di'"=·~·li ";l:i\;, , J:,:'"'g':_ l~i'"" ["'""a'"" 
,,,,:;~--; ~a,; ~~'"""£ I ~~:':! i ·"~:,:~~ >;a~ I"""'"''''" 

23 2. 7 180 3. -! 457 -!. 1 li ~~~ 
89 2. 8 210 H. 5 512 -! •) 1, 030 

4. 3 I 3.1} .571 57 242 2.H 
0) -

l). ' 63-! 77 8.0 

1, 11.5 

100 :1. 1 :no ;), 8 701 ! 

125 7713 

Tangent at -!.0 feet gage height. Differences above thit-J point 8.5 per tenth. Table 
is approximate above 4.4 feet. 
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Estimulnl monl!dy disehrfl'[/1' r~t' l'ofomac Riva (~Vol'th Branch) at. l'icdmU1d, llr. J~a., 

fm· 1908. 

[llraina~L' an•a, 40fi square mileH.] 

Month. 
1---l-li-:->e-·h_a_rg_e_in-se_.c_on_d_-_fe-et_. __ ~--R_u_n-off. ----~ 

I 

Maximum. s;~~~~~~er~t Depth in Minimum. I 

January _____ . _____ . _________ _ 

February ____________________ _ 

March _______________________ _ 

. ApriL _______________________ _ 

l\fay- ------- ------ ------ ------ i 

.T nne _____________ - - - - - - . - - - - . · 
July _____ . ___________________ _ 
August ______________________ _ 

September ___________________ _ 

October----------------------
November _____ . _____________ _ 

December ____________ . _______ ' 

I 

The year ______ . _______ _ 

;), 665 

-!,9-!0 
;), 155 

2,602 

I, -!55 

:3, 112 

l,SHO 
.,~~ _,, 
210 

180 

602 

1,2-!2 

-!,fl-!0 

:\lean. 

369 1,097 
63-! 1, 736 

571 1,-!63 

tl3-! 1, 3tl8 i 
210 07~ l 

36fl 1, 170 

166 5ti0 

77 163 

23 90 

31 103 
57 134 
48 1fll 

')') -·) 720 

,JA~IES IUVEI~ DUAINAGE BASIN . 

mile. inches. 

2. 70 
: 

3.11 

4.28 4.46 

3.58 4.1:3 

3.37 :3. 76 

~ . .a 1. n3 
2. 8H 3.21 

1.38 1. 5fl 

. -1-0 .46 

. 22 . 25 

. 25 . 29 

. 33 . 37 

. -!7 l • 5-! 

1. 771-- -2:3. 80 

• Tames River~ like the Potomac~ rh.;es among mountain ridges haYing 
a generalnorthca~terly and south westerly trend, the tributaries flowing 
along narrow Yalleys and finally uniting to cut the mountains tran:-:;­
ver~el_v, the watprs eseaping in a southeasterly direction toward the 
sea. The main str£'am is formed hy the junction of .Jackson and Cow­
pasture rivers, hoth of these rising in the central part of the western 
border of Virginia. The river and the water powers along it are 
fully described by Prof. George F. Swain in his report of the '\\rater 
Powers of the )fiddle Atlantic "r atershed, pages 13-33, contained in 
Vol. X VI of the Tenth Census. 

Records of measurements have been kept, a~-; in previous year:-:;, at 
the following placPs: 

North (of JanH'~I River at <Hasgow, Ya.; .TameR River at Buchanan, Va.; James 
River at Holeomb Rock, Va.; Janws River at Cartersville, Va.; Appomattox River 
at Mattoax, Ya. 

The descriptions of th<> stations, together with the reeords for 1903, 
arc given in the following pages: 
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APPOMATTOX RIVER AT ~IATTOAX, VA. 

This station wa:-; established August 27, 1900, by E. W. Myers. It 
is located on the two-span deek rail road bridge at Mattoax station, 27 
miles southeast of Richmond, on the road to Danville. It i:-; equipped 
with a standard chain gage with inelosed scale which is attached to the 
inside of the guard rail of the first span from the right bank. The 
length of the ehain from the end of the weight to the marker is 48.82 
feet. The gage is read once each day hy .T. C. Carter. Discharge 
measurements are made from the down1-1tream side of the railroad 
bridge to which the gage is attached. The initial point for soundings 
i:-; the end of the downstream guard rail at the right bank. Distances 
along this rail are indicated by white paint. The channel is i-\traight 
for 400 feet above and for 100 feet lwlow the station. The currrmt is 
moderately :-;wift. ·l'he right bank is high, and is not Fmhjed to over­
flow. The left bank i:-; high but overflows beneath the second span of 
the bridge at high water. The bed of the stream is composed of rock 
and sand and i:-; clean and permanent. There i:-t but one channel at 
at all stage;-;, broken at extreme flood stages by the central pier of the 
bridge. The sand bottom beneath the second span is subject to change 
in high water. A permanent bench mark was established August 2H, 
1903, by B. S. Drane, consisting of a United States Geological :Sur­
vey standard iron post; it is set at the northwest corner of the Mattoax 
passenger station, with an elevation of 48.68 feet above gage datum. 
Bench mark No. 2 is on the outer upstream edge of the top of the 
upper chord of the upstream truss, opposite the 2-foot mark on the 
gage scale. Its elevation is ±H. 60 feet above gage datum. 

The observations at this station during 1H03 haye been made under 
the direction of E. G. Paul, district hydrographer. 

Di8clw./'[}l' l/li'((.N/ll'f'lnfllf8 of Appomattu.v Ricu at J[attoo.r, ra., in 1.90.'1. 

Pate. Hydrographer. 

March 24 ................... I B. R. DranP ................... . 

March 29 ................... ' E. C. Murphy .... _. _ ......... . 
May 21. ..... _. ___ ... ___ .. _. E. ·w. Myers ..... ____________ _ 

I 
Do ............... _ ..... 

1 

___ •• flo _ ....... _ .............. . 

July2ii _____________________ l B. R. Draw·--------------------

J)o _ ............. _ . . . . . . . ... 1 lo _ ..... _ . _ ...... _ .... __ .. 

August 2H ....... _ . _ .... __ . ---- .(10 ------------------------

D() ••••••••••••••••••••• . _ .. do .. _. _ .................. . 

Septt'mber 21l . . . . . . . . . . . . . Paul and Sawyer .............. . 

Decern ber :-L .............. . W.C. Sawyer _________________ _ 

Gage 
height. 

}h'l. 

20.20 

6.25 

2. ;)f) 

2.3:3 

1. 50 

1. 50 

ii.56 

4.62 

1. 4-7 

l. Hii 

Sn·,,,,,J;{"at. 

H,lG6 

1, 282 

421 

..J-0.5 

2;18 

250 

1,294 

1, 002 

2!""12 

:-n5 
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J[ean daily gaue heiyht, in .fret, 1(( AJJfWJnntio.r Rh·a of Jfattoa:r, Tit., for L90S. 

Day. . I I : Jan. i FL'b. 

----------.--------

:\lar.j . .\.pr. \' l\lny. : JunE'. I July. I Aug. 
- ---- -------- --- ----- ------

1. ... - - - - -- .. --I 3. 38 I 4. 90 
I 

3.00 4. :!fi 

11.20 3. 90 

11. RO 9. 50 

13.25 10.50 

14.00 10.50 

16.00 11.30 

fi. iO 

4. 50 

5. 30 

6. 2.') 

~- :~5 

9. 90 

7. 0:! 
4. i);) 

4.2.') 

4.00 

3. 80 

4. R.'i 

7. 25 ' 

13.50 

H.fiU 

11.50 

fi.40 

6. 50 

lL50 I 
fi.OO 

fi.SO 

9.00 

10 ........ - 3. 7."> 5. 80 7. 38 10. 00 

11......... 3.30 I 4.50 G.10 G.90 

12 ........ -.. tl. 10 ' 8. 00 ii. 80 ' fi. 10 

13 ........ _.. 5. 40 ti. 70 6. 50 4. Y5 

14 .......... - 4. 00 7. 6.5 fi. 30 14 .. 50 

1."> .............. 3.50 5.00 4.50 1.5.05 

16 ............. _. 3. 40 8. 00 4.10 1-5.50 

17 .............. ! 3.50 14.90 3.80 16.35 

18 .............. 1 3.50 15.90 3.60 

19.............. :~. 25 18.00 3. f•O 

20.............. 2. 9.') 1S. 00 3. 35 

8.50 

5. 30 

4. 75 

5,ll0 I 21.. .. _ ........ _ 2. so 1fi. 9o I 3. 25 

22 ...... -...... 7. 20 5. 30 ' 8. 90 7. 2!) 

23 ......... 

25 ........ . 

26 .... ·- -------

27.----0-------0 

7. 90 

4.90 

4. 20 

3. 7.') 

3. 6;) 

28 ...........•.. I 5, 25 

29-- ...... - 00 .. -1 9. 00 

30.-- 0----- 0--- _110. 00 
31. ............. ll.30 

4. 80 1fi. 00 

4. 35 19.20 

4. 25 

3. 90 

3. 60 

4. GO 

22.30 i 

20.00 

17.20 

6. 60 

5.90 

4. 90 

4. 70 

4. 35 

5.30 

5.50 
fi.1.) 4. 3.') 

.... --- 6.10 3. 90 
I 

-----_-_J~~~ 1-

3. t).j : 3. 40 
:l. 40 I 3.1!) 

:t:!fi' 

3. fi:! 

2.5fi 

2.05 

1. 95 
1. 7;) 

1. 7;') 

L05 

3.05 

2. 2·1 
4. 00 ' 

:l.fi!) 

3. 30 

2. 90 

2. 60 

2. 40 : 

4. 40 

6. :!0 

14.00 

1. 7.5 2. 60 

4. oo I 2. 01 

8. 50 2. 00 

3. 30 I 1. 80 

3.10 11.60 2. 30 

2. 95 

2. 80 
2. 7;) 

2. 70 

2. Gfi 

2.65 

:!. 5.5 

2. 4.) 

2. 40 

~- 35 

2. 30 

7. 40 1. 9.5 

6. 50 1. 80 

5. 40 1. 70 

5. 80 4. 70 

4. 00 10.20 

3. 20 11.80 

3.10 13.10 

2. 60 

2. 70 

2.40 

2.30 

2.3.5 

4.40 

2.80 

2.85 

2.50 

2.3!) 

:!. 22 ~{. 30 2. 05 

2. 2.') 2. 4fl ! 2. 01 

2. 2.'1 · 2. 3o 1 1. 8o 

4. Oii I 2 30 : 1. iii 
4. 65 . ·l· 40 

1
~ 1. 50 

3. 5.5 . ;: 55 1. 45 

3. 10 2. 70 1. 35 

4. 20 4. 50. I 1. 35 

~:: .. ·~:~- ~::~ 

1. fi5 

1. 50 

1. 40 

3.30 

2. 30 

4.GO 

3.35 

2.60 

3.20 

2.10 

3.40 

7. 65 

5.20 

3. 20 

2. 35 

1. 90 

1. 55 
1. ,')(} 

1. 45 

2.00 

6.05 

6. 90 

9. 90 

Sept. Oet. Nov. Dee. 

11. 40 1. 60 1. 75 1. 90 

K 6ii 1. 4.'\ 1. 70 1. 95 

R. 20 1. 40 1. 70 1. 90 

4. GO 1. 4.'i 1. 70 1. 85 

2. 90 1. 55 2. 25 1. 80 

2. 5.5 1.1)5 3. 30 1. 80 

2. 15 1.40 : 3. 65 1. 85 

2. 00 1. 45 ' 2 . .'i5 1. 80 

1. 95 3. 00 2. 10 1. 85 

1. 95 ' 4 0 40 2. 01'1 1. 85 

1. 9.') 2. 75 2. 02 2. 10 

4. 00 2. 25 2. 00 2. 05 

2. 90 . 1. 9fi 1. 95 2.10 

1. 9fi 1. 75 1. 90 2. 70 

1. 70 1. 75 1. 95 2. 75 

1. 60 1. ti5 1. 80 2. 80 

1. 75 1. 65 1. 80 1. 80 

4, 10 2, 95 I 3, 30 1. 50 

3. 80 3. 80 ' 4. {)(} 1. 45 

2. 32 2. 98 3. 30 1. 70 

1. 80 2. 20 2. :25 7. 50 

1. 70 2. 01 2. 20 8. 00 

1. 5;) 1. 85 2. 15 4. 50 

1. 50 1. 90 2. 10 3. 10 

1. 50 2. 00 2. 00 3. 40 

1. 45 ' 2. 05 
1.50 i 1.8.5 

2. 00 ! 3.10 
2. oo I 3.15 

1.45 1.75 2.00 3.20 

1. 90 1. G5 1. 9.5 3. 40 

2. 05 1. 6-5 2. 00 2. 25 

1. 60 2 . .50 
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Rufiltf/ taMr jiu· Appmnallu.t' Rir1'1' ttl J[of{IJII.I', llr., f··u,l .Trw 11<11'.'1 7/u Dect•m[,e,· .i 1, J,li03. 

fli~f'htt rgt·. 

Fill. 81'1'01/ll-jl'c/. Fat. 81'1'11tHl:fal. 

0.-1- HO -1- •) R7;) 

.l-1 1RO -1-.-1- ~;~;) 

1. 0 :?00 -1-.fl \JH!) 

1.:! :!24 -1-.R 1' ()t)!) 
1.-1- 2fl1 il.O 1' 1 :l!l 
I. 1\ ~82 rl.:! 1' :?Of) 
l.S :~!() ;).-1- 1, 2if) 

:2.0 :~.50 ;),() 1, 3-!f) 

2.2 mw .'l.R 1, ..J.H'l 

2.-l- ..J.:iO G.O 1, ..J.90 

:u; -!""" ,,-, 13 • .:.? I, 576 

:?.H ;)19 6.-1: 1' 61):? 
;), 0 .1)6.5 6.t3 1, i-1:8 
•Y •) 
,).-I 61.') 6.R 1, 8:34 

3.4 66.') 7.0 1, 920 
;), 6 71.5 ... ') 

/. ~ 2,012 

3.8 7G5 7.4 .:.?, lO..J. 

..J..O Rl5 7.6 :?, 191) 

----- -----------~~ -----

N1l. 

7.R 

R.O 

R.!l 

~1. 0 

H.!l 

10.0 

lO.ii 

11. 0 
11. i) 

1.:.?.0 
1.:.?.;) 

1:i. 0 

1:). ,') 

14.0 

14.5 
15.0 

15.5 

Io.o 

8t'l'll/1.1l:ff'l'i. 

2,28R 

2, t)lf) 

:.?,Ri)O 

::,090 
;), 3:-10 
;), .5/t) 

3,820 

4, 06.5 
4,310 

4, 5.55 

4,805 

5,0.55 
;),315 
._ -'"""-
:),i)ji) 

.'), 84.5 

f), 11.5 

11, 39f) 

Tli~f'hargt•. 

8t'l'l/ll1/-.fi'l'/. 

13,67.1 

17.0 H,9flil 

17.!) - •)'"'r::: ''..,.f),) 

lH.O 7, f).');) 

18.il 7, FJ,;);} 

Hl.O H, 170 
19.5 8,48;) 

20.0 8,81;) 
:m.il 9, 14)) 

:?1. 0 H,490 
21.;) H, 83.5 

22.0 10, 195 
22. f) 10,5.55 
23.0 10,930 
24.0 11, 69!} 

EstimafPd /IIIJI!fhl!f (/i.~l'hUr!fC !~( App011Wffo:t• Rira at Jfuttoa.r, ru., for 1.40.1. 

[Drainge area, 745 !'<!Uare mile,.;.] 

lli!<rharge in ~eronrl-fef't. Rnn-otf. 

I 

Month. 
I • 
I )fHXtnllllll. 

-1------
::\fean. Minimum. 

Second-fed. I . 
l'l'r square ~er:th ~n 

mile. nuhe~<. 

.January ------ ----------- -- .. - .. t3,8~)) 519 1,762 ~) .. ~ 2. 78 ""' •>I 

February I 7, 55f) 715 :?,5R:? ------ -- -- --- --- -- ---I :~. 4t3 :~. ()() 

MardL _______________________ I 10,411 !3~7 2, .~9:? :3.48 4.01 
ApriL ________________________ ! t3,591 790 2,-!49 3. 29 a.67 
May __ . ________________ ~ _____ . 1,012 894 .598 . 80 • 92 
.June 

~ - ~ - - - - - ----- --- - - - - - - - ... - 5,315 410 1, 001) 1. 85 1. 51 
.July ________________________ .. 4,858 237 852 1.1-l 1. 31 
August --- - --------- .. --- ----- .. 8,282 251 70-± . 9-l 1. 08 
September _______ . _. ______ . _. 4, 016 258 ti81 . ~ll 1. 02 

October ..... ---- -- .. -- .. -- ... - - .. - .. - 765 2i)1 :~72 .50 . 58 
N ovem her ___________ . ____ . __ 995 .:.?99 414 . 56 6') 

December ...... -- --.... -- ..... -- ...... -- 2,380 :nH ;)51 . 74 . 85 

I 

~~-- -

The year __ . _ ... _ . ___ .. __ 10,411 2:)7 ] , 21-l 
---

I 

1. tl:) 21.90 
-----------
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JAMES RIVI<JR AT CARTERSVILLE~ VA. 

Observations of the height of .fames River are made by the \Veather 
Bureau at Lynchburg~ Va., 48 miles below Buchanan and abont 100 
miles above Cartersville. The drainage area is g-in•n as 3;700 :.;quare 
mile8. The gage is on the first pier of the Amherst bridge~ at the 
foot of Ninth :-;ti·eet, on the side facing Lynuhlmrg·, alJont 100 feet 
from the shore. The elevation is 4!)4.7 feet aho\Te mean sea len•l. 
The highest water was about ~7 feet on September 30, 1870, and the 
lowest-0.3 feet on September 12-15, 1895. 

Gages were established on James R.iver i1i 189:3 hy F~ B. Isaaes, 
engineer for water power of the Chesapeake and Ohio Railway Com­
pany~ at Ninemile Locks, Columbia, Seottsville, Lynchburg, Balcony 
Falls, Buchanan, Eagle 1\'lountain, and Clifton Forge. Records of 
heights of \Vatt•r at these points were made twice daily from 1893 to 
1897, and freshet reports wen• obtaitwcl for these years. The gages 
were not referred to any fixed datum, but the zero of each gage was 
set at what was considered ordinary low water in the rhTer. During 
the latter part of 1899-recorcls were resumed, excepting at ScottsYille, 
Balcony Falls, and Eagle lVIonntain, where the gages htn~e been 
abandoned. 

At Boshers dam, 9 miles above Richmond, is a gage where the height 
of water is recorded twice daily, showing the supposed head on the 
crest of dam. Thit-; crest, however, is so irregular that the coefficient 
of discharge has not been ascertained. Another complication exists 
i~1 the fact that water is deflected into a canaL the quantity not being 
known. 

Observations are maintained by the \Veather Bureau at Richmond, 
Va., the gage being at the foot of Virginia stref't, near Fourteenth, 
immediately east of the Richmond and Danville Hailroad bridge. It 
is a standard brass vV eather Bureau gage emb<><.hlNl in the eement 
buttress. The elevation of the zero is 2 . .S feet. 

A gaging station was established January .1. 1899, by Prof. D. C. 
Humphreys, and is located at the highway bridge eros;;.;ing the .James 
between Pemberton and Cartersville, one-half mile from the railroad 
station and 50 miles above Richmond, Va. The original wire gag·e was 
attached to a horizontal gage rod fa$tened to the bridge and was referred 
to a bench mark, the top of the lower end of the fourth floor beam from 
the right hank, which is 32.04 feet above the zero of the gage. This 
gage 'vas verified .T nne ~3, 18~9. The original ,~vire gage was rephwecl 
by a :-;tandarcl chain gage installed .July 2-±, 1903, by B. S. Drane. 
The length of the chain from the end of the weight to the marker is 
37.98 feet. To provide for readings over 10 feet, 2 additional nmrk­
ers, respectively 10 and 20 feet helow the i-irst, have been placed. The 
gage is attached to the timbers of the second span from the right bank 
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on the downstream side, at the same height as the band rail. It i~:~ read 
once each day by B. T. Palmore. the po:-~tmaster. Discharge measure­
ment~ are made from the lower side of the old wooden 6-span highway 
bridge. The initial point for soundings is the right end of the down­
stream hand rail. Distances are markf'u with white paint on the rail. 
The channel is straight for oi1e-third mile above the station and for 
1 mile below. Both banks are high, and will overflow only at extreme 
flood stages. The bed of the ~tream is composed of rocks and sand, 
and is somewhat shifting. Bench mark No. 1 is a standard copper 
plug set in the cap :-;tone of the right abutment at its lower encl. It is 
inclo . .;.;f'd by a ring of white paint and is marked by the letters "B. l\1. 
U. S. U. S. Hydro." Its elevation is Hl.i7 feet above gage datum. 
Bench mark No. :3 is a spot of white paint on the i.nner eyeba.r of the 
lower chord of the bridge, under the pulley end of the gage box. Its 
elevation is 32.93 feet above gage datum. 

The ohsernt.tions at thi:-~ station during 1D03 have hef'n made under 
the clir('ction of E. G. Paul, district hydrograplwr. 

Discharge measurements of James Rirer at Cartersl•illf', ru., in 1908. 

Date. Hydrographer. 

.March 30 ____________ . _____ . 1 E. C . .Murphy _________________ _ 

~~:~ ~~::::::::::::::::::: ::1. E:.'~;o ~lye~::::::::::::::::::: 
July 2:) ____________________ -1 B. S. Drane __________ .... _ . _ . __ 

September 26 _____ . _. _ .. ____ , Paul and Sawyer. __ .. _. _______ _ 

December 4_. ______ . ____ . _ _ \Y. C. Sawyer. ___ ... ______ . ___ _ 

Gnge 
height. 

Feet . 

10.00 

2.42 
2.42 
1. HO 

1. 78 
l. 29 

Di~eharge. 

Second-feet. 

24,:378 
4,75:3 
4, 777 
3,414 

3,264 
2, 10.5 

---------- ------------'------
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J[ea/1 daily gu~/1' height, ill.fPI'l, 4 .f!luii'R Rit'f'l' at ('a,·tn·.~l'ille, ril., Jill' 190.3. 

Day. [ .Tim. Feb. 

-=-=~-~~ 3.00 7.-lii 
~- ........ -----1 :.!.SO 

4 .............. 15.55 
3.--------.---.116.05 

fl.----------.-- 13. 70 9. 70 
(). ____________ .

1

. 9. iO 

1

11. 9fl 

7 .............. 7.HO I !l.U~ 

iL............ 11. iO i. 00 

9 .............. 1 fi. 68 li. fi:! 

10 .............. 4,><8 fl.7f> 

n.............. 4. 82 5. o.'i 

12.-.----------- 4. 70 i. 20 

13 .............. 4.20 7.50 

1-1 •••••••••••••• 4.00 7.30 

15.--------- . --.! 3. 60 : 6. 20 

~~::::::::::::::1' :::~ 1~:~~ 
18.------.------ 3. 40 17.40 

19 .............. 3.30 13.20 

20- - - -- . - - - - - - --' 3. 10 9. 00 

21.-------------
22.-- .. - ... - .... 

6. 45 

7. 65 

6.15 
I 

5.10 I 5. 80 

:'liar. 

ii. RH 

fl. Rfl 

i.15 

!U:! 

i.R2 

7. 70 

7.82 

7.85 

7.f>O 

6. 90 

23.- .. ·---- -----

24 .. ------------

25 .... ----------

26.------------- 4. 30 5. 20 12. Oi 
4. 80 I fi. 55 

27- "-------.---
28 .•.... --------

29.-------------

30 ••••• ----··---

31.---- .. -------

4. 10 5. 00 8. 83 

7. 50 i 6. 751 7. 80 
8. 60 

1

_ _ _ _ _ _ 6. 90 

8. 45 - - - - . . . 10. 37 
8. 35 ....... I 11. 32 

I 

Apr. May. Jnne. I .July. Xov. 1 lJI:'l'. 

fl. 30 2. 65 

\!. t>O fl. 00 2. flO 

7. 90 : 4. 00 

i. 30 I 4. 40 
i. 12 4. 2-" 

ti. 92 4.1.'i 

li. 30 4.05 

ti. iX 3. 90 

n. 78 3. ti2 

7.32 3.30 

2.32 

2.:30 

2.31 

ti.OO I 

17. 7R I 

IR.OO I 

11.80 ' 

7.>'10 

7. 40 3. 2S ti. 3fi 

7. iR 3. 20 7. 8-'i 

6. 9'2 3. 10 6. 1-10 

11. 22 3. 03 .5. 77 

9. 22 3. 00 4. ;~O 

R. 90 
1 

:.!. 90 4. 00 

7.6fi 2.80 3.50 

6. go 2. 75 4. 25 

6. 28 :.!. iO 3. 15 

7.18 2.62 2.90 

2. 50 2. 85 

2. 42 ' 2. iO 

2. 40 I 2. i2 i 

2. 28 i 3.02 

2. 90 : 2. 70 

~: ~~ I !: ~~ 
4. 60: 4. 351 
3. 32 1 9. 94 

2. 981 8.10 i 

2.90 ....... ; 

6.82 

5. 62 
u•~ 1 n. 08 
:.!. 30 ! ti. 4R 

1.50 

1. 39 

1.:n 1.25 

1. 30 1. 25 

4. t>O 2. Ifi 5. 5il 1. 42 1. 30 1. 2ft 

4.00 2. 20 

2. iS I 

3. 9fi 

2. so 

:!.40 

2.0R 

1.32 i 1.3S 1. 29 

1. 20 

1. 2;1 

1. 2;) 

1. 25 

1. 23 

1. 35 

1. 25 

1. 20 

1. 35 

1. ti5 

1. 58 

1. 40 

;), 4fi 1. 35 1. flU 

4.00 2.1R I 

2. :,!f) 

I.:lH 1. 61) 

3. 4H 1.fi0 1. H2 

4. 42 

3. 30 

2.R2 

2.6~ 

:3.15 

4.00 

6. 2.'i 

5. 1.5 

4.60 

3.82 

3.22 

2.69 

2.42 

2. 21) 1. S2 1. 1)0 

1. S2 1. iO 4. 30 

1. 68 1. 6R 3: 40 

1. 52 1. 90 2. 25 

1. iS I 2. 20 2. 10 

1. 75 1 1. 9o 1. 92 
3. 40 ' 1. 68 1. i8 

2. :.!0 1. 65 ! 1. 62 

1. 98 1. 48 1. 50 

2.35 

1. 78 

2.58 

3. 28 

1. 52 I 1. 45 

6. 70 1 2.15 

8. 42 I 2. 00 

4. 90 1. 72 

2. 22 2. 25 3. 65 1. 65 

2. 02 2. 12 2. 92 1. 58 

1. 92 1. 68 I 2. 50 I 1. 52 
1. 82 1. 52 i '2. 15 1. 50 

1. n 1. 40 2. oo 1. 38 

1. 62 1. 40 1. 85 1. 3.') 

1. 52 1. 45 : 1. 70 1. 32 

1. 40 5. 02 I 1. 90 1. 38 

1. 5o 3. 65 2. 22 1 1. 32 

1. 42 ' 12. 12 1. 6511. 30 
1. 50 1 7. 10 _...... 1. so 

l.iiO 

1.-12 

1. 4S 

1.40 

1.3SI 
1. H2 , 

I 

1. 3ii 

1. 30 

1. 30 1. 2.) 

1. 70 1. 20 

1. 78 1. 1.5 

1. 72 1. 2.5 

1. 6.') 2. 05 

1. 62 2. 68 

1. 50 2. 25 

1. 40 1. 95 

1.40 I 1.85 
1. 35 I 1. iO 

1. 30 1. RO 

1. 2!) 1. 45 

1. 25 1. 40 

1.23 1.55 

1. 65 
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Rulill!l frclJ!PjOt' .Trlint·.~ Rirf'l' at f'al'lt'l'.~t·ilf,·, J'o., fru/11 .f '"'''"'!/ 1/u !J,'I'i'lllln·l· 81, NIOS. 

Uage 
[li~elmrg<'. ''age Jli~•·halgt•. 

<rag .. llb..JmrgP. Gage Di~('lmrge. 
height. ht'igJlt. hPight. IJPight. 

1-- I __ 

Feet. Second-feet. Feet. ,..,ct>ond-fnl. Put. ,<.;1'/>11/1 tl }f!l. Ji't>ct. Stconrl-frt'/. 

1 ') 
·"' 1,930 ? ,... 

~.I 5,270 4.4 !-1,;1-W 7.-1- 17,-1-50 

1.3 2, 120 2.8 f), 1)10 ..J-.G 10,01)0 7. I) 17,HRO 

1.4 2,m~o 2.9 i), 750 ..J-.K 10,;)80 'i.K 18, fi10 

1. f) 2,550 ~.0 fl,!-1!-10 n.o 11,110 8.0 1!-1,040 

l.t\ 2, 710 :1. 1 tl,230 fi.::? 11,1>:)0 8.5 20,370 

1.7 2,9!-10 ;). 2 fi,..J-70 fl . ..J- 12, loO 9.0 21, ()$.)0 

1.H 3, 210 3.:-1 G, 710 f). I) 12,680 10.0 2--1-,:Ho 

1.9 :1,430 3.4 1),960 fl.S 1:),210 11.0 2(),990 

2.0 ;), 650 I 3.0 7, 210 G.O 13, 7--1-0 12.0 29,640 

2.1 3,870 :1. fi 7,--1-60 H.2 l..J-,270 1:). 0 32,2!-10 

2.2 4,100 ') -d. I 7, 720 6.4 14,800 14.0 34,940 

2.3 ..J-,330 3.8 7,980 6.t) 15,330 15.0 37,590 

2.4 4,560 :). 9 8,240 6.8 1.5,860 16.0 ..J-0,240 
2,;) 4,790 4.0 8,500 7.0 16,390 17.0 ..J-2,890 

2.6 5,030 4.2 9,020 - ? /. ~ 16,920 18.0 45,540 
i 

Aho,·e 10.0 feet gage-height table iR approximate. 

Estimated 111onthly discharge of .James Ricer at Cartersville, ra., for 1903. 

[Drainage area, 6,23:.! square miles.] 

I_ 
Di~charge in Reeond-feet. Run-off. 

Month. 
- - -~- ----------- I 

I 
Second-feet I D tl . 

:\Iaximum. I' Minimum. :\lean. per square . ep 1 .~ 11 
mile. mche.,. 

I _____ -----·-1---------

.Tan nary _________ .. ____________ ..J-0,312 5, 510 14,607 2.34 2. 70 
February ____________ . ______ .. _ 43,950 11,110 18,911 :1.03 3. 16 
March ___________ ---------·-- 47,400 10,580 21, 744 3.49 4.02 
April __ . ___ ------------------ 27,920 10,580 17,016 2. 73 3.05 

May ------------------------ 11,900 4,330 6,870 1. 10 1. 27 

June _____ -----·------------- 45,640 ..J-,330 12, 737 2.04 2.28 

July ------------------------ 15,860 2,330 6,592 1. 06 1. 22 
A ngust ______ . _______ .. ________ 29,905 2,330 5,432 . 87 1. 00 
September ____ . ________ .. _____ .. 20, 100 2,550 6,136 . 98 1. 09 

October ---------------------- 9,280 2, 120 3,047 . ..J-9 . 56 
November _______ .. ___________ .. :), 210 2,025 2,442 . 39 .44 

December -------------------- 5,270 1,850 2,5fi0 . 41 . 47 
1-

The year --------------· 47,--1-00 1, 850 9,840 1. 58 21.26 
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. TAME~ Hl\'El{ AT HOLCOMB ROCK, VA. 

This station wa:-; e:-;tablbhed hy the 'Villson Aluminum Company, 
of Holcomb Roek, Va., in lS~J!J, in l'Onneetion with measurements to 
determine the hor:-;epowt>t' anlilnhle at that point. During 18HH the 
reconb were fragmentary, but at the commencement of 1900 daily 
record~ were taken, which have been furnished to the Geological Sur­
vey through the eom·te:-;y of George 0. Seward, general lWtnagPr of 
the company. The gage consi:-;ts of a eopper float 8 by 8 hy S inches, 
with a vertical rod lt inehes S<tnare attached to it, the rod, which 
extends up through the power-house floor, being sealed to tenths of a 
foot. The copper float is indosed in a 12-inch by 12-inch by 1~-foot 
box, which rests solidly on the bottom of the river. The box is pt>r­
foratecl, HO that the water in it 'viii alway:-; :-;tancl at the :-;amc level as 
the water in the rivPr, while the float, being inclm;ed, is not in danger 
of being broken by lloating timber. The tluetuations of the river are 
read directly from the rod, which mon:•s up or dmvn with the float as it 
respondH to the variations in the height of the river. lVleasnrements 
of discharge arc not made at this point. 

JJmn daily ga!te height, infel'i, 4 .T11mcs Rira ut 1-Iolmmh Rock, ra., for 1908. 

Day. .Tan. Fl•b. Mar. Apr. i ~lay. ! .Tum·. 
1 

July. I Aug. I Rept. Oct. : Nov.J Dee. 

~-~~~~.-.. -.. ~ -.. -.. -.-.. ~5~- 11.50 -;:,~~--=~o · l.G~~- 4.0;)-1 .. ~.~~. 1 -:l~f>tl 
2 ............... _ .. _.. 3. 80 :· :5 

1 
:u;o · :L so · 1. 65 3. ::!0 ..... _.: ::!. 10 

1.3.') !~7~1~ 
1.30 I 1.20 i 1.00 

1. :30 1. 20 i 1. 10 3. - .. - .......... - . . . . • 3. G5 I. <:>0 -t ~If) . :-L ::!0 1. GO 2. Gil ....... I :.!. ;~;, i 

4 .............. --····· 4.60 ii.;)O ii~::!ii ~UlO' l.GO 2.20 l.iil 1. 25 I 

ii .............. G.85 9.GO 

G •.. ___ .. _..... 5. 40 1 G. 70 

7.---------- .. -
8 ... ·- .. ·-.- .. . 

9 ............. . 

10 ... -- ........ . 

11. ... -- ....... . 

1•) 
-· ............. I 

1:1 .... _ .....•... 

1 

14 ......... -- .. . 

1ii ... --- .. -- ... . 

~~::::::::::::::I 
1t' .... -- .... --- "I 
HI ............. . 

::!0 .. ··--. -·- ·- .. . 

21 ... ·--._ .. _.-·I 
22. ··---. ·--- ... 

~~: :::::::::·::::I 
~~:::::: ::::::::1 

4.45 . 5.00 

3. 75 i 4.10 

3. 20 3. 55 

2.5'l 3. ::!0 

::!.;)5 I 3.15 

2. 35 5.1.5 

2. 25 ' 5. 20 

2.05 . 4.40 

2. 20 4.10 

2.15 i 4. 50 

2.00! 12.55 

1. 80 10.55 

1. 90 6. 75 

1.80 5. 30 

2. 70 -!. 05 

2. 90 2. 90 

2. 70 :.!. GO 

2. 50 :.!. 45 

2. 35 2.15 

2. 30 1. 9i'i 

::!7 .... -- .... - . . . 2. 15 1. 70 

28 ... ___ ........ -L 90 3. 95 

2\l. .. -- _.. .. . . . . G.30 

30 .... - _ . . . . . . . . G. 45 

:~L . __ ....... _ . . ;,. 70 

-!.50 

-!. 30 

3. 70 

3.t'O 

.'i.O.'i 

.'i. 75 

.'i. 40 

fi. 8;) 

.'). j;) 

;,. 45 

fi.OO 

-!. G.5 

3.55 

3. 25 

3.15 

-!.Iii 

5.20 

9. 55 

1G. 25 

9. 25 

6. 80 

5.50 

-!. 00 

fi. 0.) 

-1.70 

-1. :.!5 

-!. 40 

ii.1.'i 

5. 50 

-L;)Ii 

-!.lfl 

4.10 

5. 50 

fi.l\0 

.'i. 15 

4. 80 

4.2.) 

3.80 

3.GO 

3. 60 

3.40 

3. 20 

3. 20 

3.10 

3.00 

7.50 

G. 25 

5.00 

-1.10 

:.!. 70 

:2.f)5 

:.! .. 50 

2.3:) 

:.!. 20 

2.lfi 

:!.Oil 

1. 9.') 

1. 90 

1. ~10 

2. 00 

2.10 

2.10 

1. 80 

1. 75 

1. 70 

1. 70 

1. G5 

1. 75 

1. 80 

1. 70 

1. 80 

u.;o 
1.1->0 

1. 70 

1. 7.5 

2.25 

13.40 

3.10 

4. 25 

2.30 

8. 00 2.10 

.). 30 2.10 

3.80 1. 95 

4.00 . 2.40 

1.10 ............. . 

:l. 20 

2. 75 

::!.30 

2.15 

2.05 

1. 90 

·----··1 

1. 75 
1 

...... _ 

1.80 , ..... .. 

1. 70 I".-.- •. 

1. 80 i .... - .. 

1.851 ...... . 

1. 95 I .... _._ 

2.30 

5.00 

G.2.5 

(i.20 

fl. 75 

1. 40 

1. 50 

1.40 

1. 50 

1. 30 

1. 50 

1. 40 

1. 25 

1. 45 

1. 35 

1. 25 

1. 70 1 

1. 20 

1. :~5 

1. 75 

l..S5 

1. 65 1.-10 

1. 45 1. 30 

1.60 
1

• 1.35 

1. 55 2. 05 

1. 65 2. 00 

1. so 
1. 70 

1. 4il 

1. 35 

1. 40 

1. 35 

1. 35 

7. 70 

7.55 

4.10 

3.05 

2.40 

2.05 

1. 85 

1. 80 

1. GO 

1. [15 

1. 30 

1. 30 

1. 35 

1. 35 

l.ll5 

1. iiO 

1. 50 

1. 45 

1. 35 

1. 35 

1. 30 

1. :~o 

1. 30 

1. 30 

1. 40 

1. 35 

1. 30 

1. 30 

1. 30 

1. 25 

1. 25 

1. 20 

1. 20 

1. 20 

1. 20 

1. 20 

1. 20 

1. 40 

1. 40 

1. 30 

1. 00 

1. 30 

1. 20 

1. 20 

1. 20 

1. 25 

1. 25 

1. 00 

1. 25 1 

1. 20 I 

1. 20 I 

1. 30 

1.30 

1. 30 

1. 05 

1. 30 

1. 25 

1. 25 

1.15 

1.15 

1. 00 

1. 00 

1. 00 

1.15 

.95 

1.00 

1.10 

1.15 

1. 30 

1.20 

1.15 

1. 25 

. ~10 

1.10 

1. 2.5 

1. 25 

1. 05 

1.00 

1. 25 

1. 30 

1.50 

1. 45 

1. 30 

1. 20 

1.15 

1. 05 

1.15 

1. 50 

l.tlO 

1. 55 

1. 20 



HOYT.] ,JAME8 RIVER DRATNAGE BASIN. 333 

NORTH (OF JAMES) RIVJ<~l{ NEAR GLASGOW, VA. 

This river rise~ on the we"ltern ~lope of the Shenando~th ~fountains 
and tlmvs in a southeasterly direction ac,ross the valley between the 
Shenandoah and Blue Ridge ranges, emptying into .Tames River ~hout 
17 miles south of Lexington, Va. Its drainage basin is largely under 
culti,·ation, except in the uppe.r part, where it is mountainous and 
covered ·with forest growth. This station was established Augw;,t 21, 
1Sn5, hy C. C. Babb, assisted by D. C. Humphreys. lt is located at 
the county bridge, three-fourtht~ of a mile from the post-office at Glas­
gow, Va., and 1 mile above the mouth of Xorth River. The original 
gage was of the wire type and was located on the bridge on July 22, 1H03. 

A vertical 2 hy () ineh rod g·age is nailed to a 3 by H ineh oak tim her, 
whieh is HUnk to a finn foundation and see.urely nailed and hraeed 
to an overhang-ing tree on the right hank below the hri<lge. This 
gage was c:-:;tablished on the same clatu1n as the original \Vire gage at1d 
was read from the bridge. On November 24, 1H03, a standard ehain 
gage was established on the lower side o.f the bridge in the right span. 
Its datum is the same as that of the "'\vire gage and rod gage, which it 
replaces. It is read once eaeh day hy B. G-. Bald win. The length of 
the chain from the marker to the end of the weight is 28 feet. Dis­
eharge meaHurements are made from the lower side of the bridge to 
which the gage is attached. The initial point for t'oun<ling~ is the 
center of the end pin of the downstream truss on the left bank. Origi­
nally measurements were made from the sidewalk on the upstream 
side of the bridge, at which point there is a. good section. Beginning 
with U~O:?, measurements were made from the lmver side of the 1wiclge 
on account of the removal of the sidewalk. The section on the lower 
side of the bridge is not as fa\'orahle for accurate ·measurements on 
account of :-~unken log~ and on account of the bridge pier:.;. The chan­
nel is straight for 600 feet above an(l below the station and has a "'\vidth 
of 2±0 feet, broken hy 2 iron piers. Both hanks are high, fringed 
with treel-:4, and not liable to overflow, except at very high water. 
The heel of the stream is rocky near the right bank and is composed of 
rocks and mud near the left. Bench mark No. 1 is a standar l coppet 
plug set in the downstream end of the capstone of the right abut­
ment. It is inelosed in a ring of \Yhite paint and is marked hy the 
letters •• B. M. r:. S. G. S. Hydro.'' It~ elevation is 23.89 feet above 
gage datum. Bench mark No. 2 ·is the upper Hurfacc of the upper 
chord over the pulley of the chain gage. Its cleYation is ?,:.>;. ~8 feet 
!lbove gage datum. 

The observations at thiH station during 1HU3 have been made under 
the direction of E. G. Paul, distriet hyclrogl'apher. 
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Discharge 111ea.~w·emmi8 uf Xorth (4 Jame.~) River uem· Glasgou:, ra., in 190.3. 

Date. Hydrographer. Gage I . height. D1seharge. 

Feet. Second-fat. 

March 20 ................... , E. C . .Murphy ................. . 
July 22 .... _. __ . _ ...... _____ 1 B. S. Drane ...... __ . ___ .. _ ... __ 

September 19 .... _ ..... ___ . _ Paul antl Sawyer. .............. 
1 November 25 ____ .... __ . __ .. 

1 

W. C. Sawyer ____ -------- ____ .. ' 

1. 88 

. 86 

2.00 

.64 

1,118 

394 

1,355 
274 

11lean daily gape height, in feet, '!f" Sorth (of James) Rire1· Near Ulusgmc, ra., .frl/' 1903. 

-~ -~~~------- ~ - -- - -~~--------

Day. 
1 

I . I I ' 
, .lan. I Feb. "Mar. Apr. May. I June.; July .. Aug. Sept. i Oet. Nov. Dee. 

~-- _· _· _- . ___ -_--_- _· _- _· .. -I 1. 3J ] 2. 65 3. xn 3 .. )() --1-.-:o--~-1.~02~[-2.-40- --1.-10-, . 2 ~o --;,::'.I-;:" ]-o-. t-:o 
- 1.30: 2.50 3.45 2.09' 1. (,')I 1.00 I 1.90 1.00 1.50 I . 15: . iO' .60 

i. :?5 2. 30 3.15 2. OH ' 1. iO 1. 00 ' 1.40 . 90 I' 1. 40 I . i-5 . iO . 60 3.------ ·-- --

4.----- ... - 4. 20 3. 55 2. 75 I 3. 04 1. 6.5 I . 98 I 1. 40 . 90 1.10 . iS . 70 . tiO 

: I 

3. 35 4. 80 I 2. 6:1 3. 00 1..'18 1.10 . 85 1. 05 . 75 . 90 . liO 

8 .............. 1 

9 .... ----.-- ---1' 
10.-.- ....... - .. 

11. ............ . 

3. 20 

2. 30 1 

2.12 

2.08 

1. 9o I 

1. 85 I 

3.30 2.45 1..'10 

2. 90 :?. 35 1 2. nO 1. 4n 

2. ,')!j 2. 35 2. [)0 1. 40 

2. 40 3. BO 3. 20 1. HS 

:!. 50 2. 70 
4. 1G . 2. 00 

4. 00 1. 50 

3. 00 1. 40 

2. 20 3. 30 2. 90 • 1. 3-'1 2. 20 

2. 10 · 3. 00 2. 65 I J. 3:! 2. 4fi 
1 

12 .............. i 1. iO 3. 30 3. 30 ! 2. 55 L 2;, ~ 2. 30 , 

1. 22 

1. flO 
1. 4f> I 

1. 40 

2.00 

1. 72 

1. 50 

1. 35 

1. 25 

1. 20 

1.15 

1.10 

1. 05 

13 ...... - ... --.. 1. 68 3. 00 ' 3. 10 I 2. 6.) ' 1. :!0 2. 00 I' 

1L ........... .. 

1-5.----- .. -.-- .. 

16.---- .. -.-- ... 
1i. ----- ..... ___ , 

18.- ... - ...... . 

19 .......... . 

1.65 

1. 60 

1.55 

1.50 

1. 4:'! 

1. 40 

2. 6i) ! 2. i5 3. 6.') 1. 18 1. 90 

2. 50 :!. ().') : 3 .. )() 1. 1ti 1. 75 ! 

3. :'!0 :? •. )0 3. 25 1. 1:'! i 1. 62 ' 

10.00 I 2.30 · 3.00 1.1n I 1.55 

4. 50 2. 20 2. i5 1.12 I • 1. 20 

3. 50 2. 10 2. 5o 1 1. 10 1. 18 

20 .............. 1.42 3. 05 :?. 00 2. 42 1. 081 1. 1-'i 

21. ........ -----! 
'.t!. ....•••.••.... 

23 ...... . 

29 ........... ----

30 .............. ! 

31. ............. : 

2.10 

2.40 

2. 20 

2.00 

1. 95 

2. 80 2. 50 2. 40 ' 1. Ot! 1. 12 

2. 60 3. 60 2. 35 1. O.') 1. 10 

2. 45 4. 70 2.10 : 1. 02 : 1. 30 

~: :~ :: :~ ~: ~~ ; ~: ~ I. ~: ~~ 
1. 9n 2. 30 ::\. 30 2.10 1. 20 L 10 

1. 90 1 ~2. ~o : 3. oo 2. 30 1. 1:! . 2. 12 

4. 80 I 5. t>5 I 3. 32 . 2. 15 I 1. 10 

4. oo __ .. __ . 2. oo 2. oo 1 1. 0.'1 ::1. 70 

3. 50 1- _ _ _ _ __ 3. 20 1. 90 1. 03 3. 20 1 

3. 00 ; . -- .. .. 4. 20 1. 02 

. 90 I 

.85 

.85 

.80 I 

.80 

. 75 

.iO 

. in 

. 90 

. 90 I 

.85 

.so 

. i5 

. i5 

.n 

. iO 

. 70 

1.00 

1.00 

.90 

.85 

.80 

. i5 

.70 

. 70 

. tiS I .65 

.65 I .60 

.i5 

. 72 

~:~~I 
1. 50 

1.10 

. 90 

.X5 

.so 

. iS 

. 75 . .80 I .60 
. 95 5.00 . i5 

. 85 ! 3. 50 ! 1. 00 

.80 2.3-51 .88 

. 75 ' 1. 65 1 • 80 

. 70 1. 50 : . 80 

. 65 1. 25 . 80 

. 60 1. 10 1 . 80 

.60 1.00 ~ .. 80 

.58 .95 .80 

.55 . 90 .80 

. 55 . 85 . 75 

.• )0 

.fJ() 

2.50 

1. 50 

.80 i 

.80 I 

. iS 

. 72 

. 7o I 

. iO 

.iO 

.85 

.80 

0 75 

0 72 

. 7~ ' 

. 72 

• 7"2 

. i2 

. 72 I 

. 7~ 

.so 
• 75 

. 75 

. n I 

. 70 i 

. 70 

.80 I 

.60 

.liO 

. 60 

.liO 

•• '1.') 

.60 

.60 

.G5 

.60 

.GO 

.60 

.60 

.60 
• G2 

. 70 

. 70 

.G5 

.!i5 

.!i5 

.!15 

.115 
1.50 

1. 00 

.91t 

.90 

.90 

.90 

.85 

.85 

.85 

.85 

.70 
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Ratinr1 table for .LVnrth (of James) Ri1•e·r new· fila.sgow, T'a., from .Januar!l 1 to De('l!mber 

81, 1908. 

. I Uage 1 )i.,eharge. Gage Gage • 1 Gage lli:o;eharge. 
height. height. height. Discharge. I height. 

- ------- --- ----- -~--------

Fed. ; Secolld:feel. 
i: 

Sn·uud-feet. 1! Feet. 8i·cund -feet. Fe1·t. Srcond:(ect. 

0. ,) 
I 

200 ], 105 3.2 2,800 .5. 8 7, /.50 

.6 2.50 1,200 3.4 3,110 6.0 8, 150 

.7 300 1,295 :3.6 :3,430 6.2 8,550 

.1-1 3.5f) 1,395 8.8 :3,780 6.4 8, 9.50 

.H 415 2. 2. 1,500 4.0 4, 150 6.6 H,350 

1.0 480 2.3 1, 610 4.2 4,550 6.1-1 H, 750 

1.1 54.5 2.4 1' 725 4.4 4,950 7. 0. 10, 150 

1.2 ()If) 2 .. 5 1, 845 4.6 5, 3.50 8.0 12, 150 

1.3 G.S5 2.6 1, 970 4. H. 5, 750 9.0 14, 150 

1.4 /GO •) -
~.I 2, 100 5. 0. 6, 150 1.0.0 16,1.50 

1.11 840 2.8 2,230 i'l.2 (),550 
1. f) H25 2.9 ~,3()5 5.4 (),950 

1.7 1, 015 3.0 2, .50.1) ;).6 7,350 

E.~tilllufnlJJWJdhly di.w'lut'r'!fl' 4 .Xol'fh (l~l Jmne.~) Hira /leur (:la15gow, ra., fot•l!/0.1. 

[Praiwtg-e an·a. x:>l ~quan• mile~.] 

J)i:;eharge in R'<'Oll<l-fl•l't. Run-off. 

~lonth. 

::\faximum. ::\Iinimum. 

January ____________ , ___ . I 

------ 10,650 685 
Fehrnary ______________________ 16, 150 1,395 
March ..... _____ .. _ .... __ .... S,9.50 1, 29.5 
April ...... ____ .............. _ :3,51.5 1,200 

l\Iay ., _______________________ 1, 10fi 493 

Juue ------------------------- 4,:3.50 467 

July ·------------------ ----- 1, 725 :300 

Angm<t .. - .. - - -- - .. - .. - - .. - ...... - .. -- .. l,H4.5 200 
September_. ___ ... ----------- 6, 150 250 

Oetober ---- --- .. -- -- - .. -- --- - .. - 1,060 :)00 
N' ovem ber . __ .. _ .. ,. ___________ 41.5 22.5 
December -------------------- tHO 2.50 

------- --

The yl:'ar -------- .. 1!1, 1f)() I 200 
I 

--------

)lean. 

2, 013 

:~. 076 
2, 788 

2, 014 

664 

1, 871 

770 

:3tl.5 

H21 

413 

308 
:)30 

1, 247 

Seeond-feet . D ·pth in 
Der 1;9uare : t't\Clcb e~ 

mile. 1 
1 

•• 

2.42 2. 79 

3. 70 3.85 

3.3.5 3.86 

2.42 2. 70 

. KO . 92 

1. !1.5 1. 84 

• !-13 1. Oi 

.48 . 55 

. !-19 1. 10 

.50 . 58 

. :n . 41 

.40 . 46 
--------

1.i10 20. 13 
----
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JAMES RIVER AT BUCHANAN, YA. 

This station was established August 18, 1895, by C. C. Babb, assisted 
by D. C. Humphreys. It. is loeated at the iron highway bridge near 
the Chesapeake and Ohio Railway statiou, and one-half mile from the 
Norfolk and \Vestern Railway station. It is about 20 miles above 
the mouth of North Ri\"er and one-half mile above the mouth of Pur­
gatory Creek. The United States Weather Bureau maintained a 
gage at this point for about two years before measurements were 
made by the Geological Survey. On April 3, 1897~ the datum of 
the original wire gage was lowered 2 feet to avoid negatiye read­
ings. On November 21, 1908~ the wire gage 'vas replaeed by a :-:tand­
ard chain gage installed hy '". C. Sawyer. It is located on the 
upstream side of the bridge ncar the center of the left span. The 
length of the chain from the end of the weight to the marker is 35 
feet. It is read twice each day by U. H. Hyde, a furniture dealer at 
Buchanan, Va. Discharge measurements arc made from the lower 
side of the two-span iron highway bridge, which has a total span of 
350 feet. The initial point for soundings is the end of pin on the 
lower side of bridge at the left bank. The channel is straight for 800 
feet above and for about the same distance below the station. The 
current has a moderate velocity and is broken by the middle pier of 
the two-span bridge. Both banks are high, not liable to overflow, and 
without trees. The bed, of the stream. is rocky and free from vegeta­
tion. Bench mark No. 1 is the top of the upper end of the third floor 
beam from the left bank. Its elevation is 30 feet above gage datum. 
Bench mark No. 2 i:-: the top of a stone post under the southwest cor­
ner of the porch of the Chesapeake and Ohio Railway station. Its 
elevation is 2±.68 feet above gage datum. Bench mark No. 3 is a 
copper holt in a ledge of rock on the left bank 500 feet above the sta­
tion. Its elevation is HJ. 23 feet above gage datum. This bench mark 
was established November 21~ 1908, at which time the old bench mark 
on this ledge could not be found. Bench mark No. 4 is the top of the 
upper end of the seventh floor beam from the left bank. Its elevation 
is 29.99 feet above gage datum. 

T~.e observations at this station during 1903 have been made under 
the direction of E. G. Paul, di~trict hydrographer. 
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f)i.~chlll'!/1' 1111'1/811/'CJ//I'Ufs r~( .!IIIJ/('S Hit•('!' ut. Buchallan, ra..' in 190,'], 

Date. Ilyclrographer. Gage 
height. 

Feel. . 81C01Hl:fcct. 
l\Iareh ~() • _________________ _ E. C. l\lurphy ________________ _ 

September 22 ______________ _ 

Nnyember:n ______________ _ 
Pa. ul & Sa,.v-yer _. _. _ .. _. _ .. _ .. _-I 
H' {1 R • 11 • u. ,_a\\ yer ______ . _. _. _____ .

1 

3. 79 

2.95 

2.25 

2,728 

1,583 

652 

J[mn rhtily :toue height, in fel'l, uf Jal/u'.s Ril'er at B11rhana11, T"a., for 190:3. 

llay. .r~~~~ I_ Feb. I ~Iar. Apr. May. June. .July. Aug. Sept 

---- ---- - -- ---!-------

] . - . . . . . . . . . . . . ~- go I ''· :w . 11. H5 n. 45 L 55 2. 70 -1. w 3. 15 8. ·10 

2.............. ~- x:, 1. 7i'l 7. 35 .5. tiO . -1. 2.'1 ~-GO -1. or, :~. 2.') :3. 10 

:~ ........... --. 

~::::::::::::J 
I 

~::::::: :: :::::! 

11.-- ..... . 

13 ........ . 

14 ....... .. 

1.5.- ... -.-. 

~- 7fi ! G. 4.) 
I 

t>. 8!) : 1-\. GO 

ii. 75 : G. tiO 

5.10 : 5. 3!) 

4. 70 4. 90 

4. :w 4. 60 

a. 7.5 4. 25 

:~. 70 i 4. :30 

B. 75 I 6.10 

3. 40 5.li5 

5.10 : 

4. 70 

16. __ . . . . . . . . . . 3. 5o · 11. :~o 

17 .............. I H. 30 1-i. 80 

18 .............. · 3.30 9.00 

19 ............. . 

20 ............. . 

21.-.- ......... . 

22 ............. . 

3. :~o 

:~.:w 

ti,tj(l 

5. 70 

8. HO ' 5.1.) 

3. 50 4.85 

n. on 
5. 30 

·1. 8i1 
4. i),j 

4. 35 

4. 35 
.). :35 . 
.).115 : 

5.55 

5. 95 

.5. 8.) 

.'),50 

5.15 

4.80 

:1.1-'i. 

.'l.l-5 

5. 50 

4. 93 

4. 70 

4. 9-'i 

5.li.) 

5. 70 

5. 20 

4. 80 

4 .. ').') 

5. 25 

.5.50 

5. 20 

·1. O.'i ~.liO 

.J.OO 2. 60 

3. 90 : 2. 8-5 

3. 80 3.1\.5 

3.70 7.0.) 

3. 70 . 7. 10 

3. 60 6.10 

3.60 

3. 35 

3. 20 

~- ::;o 
.J. 80 

4. /.5 

3. ::!0 -1.10 

3.10 3. /.) 

3. 00 ! 3. 4.') 

3. 00 3. 30 

3.li0 
B . .J.') 

3.4.5 

4.00 

3.55 

3.2.') 

3. 05 

3.10 

3.00 

8. 4.5 

3.05 

2. 95 

2. 75 

2.GO 

2. 90 2 .. 50 

3. 1-5 . 2. -50 

8. o.'i : 2. 40 
4. (I;) . 2. 40 

5. 90 
4,[l() 

3. 95 

4. 4-5 5. 0.5 2. 90 
4. 25 4. 8.') . 2. 90 

4. 05 : 4. 4.5 ! 2. 90 

3. 90 4. 20 . 2. 80 

3. 15 3 . .').5 

3, 00 1 3, 25 

2. 90 3.05 

3.85 

4. 2.5 

2.80 

~.80 

2. 70 . 

2. 90 

2.80 

2. 70 

2. if:> ~- 20 

2.60 2.20 

2. ;,o 2. 20 

2.40 2.20 

2. 30 i 2. 30 

2. 20 3. 70 

~- 95 2.80 

8.10 2. 80 

2. 75 2. 70 

2. ,')5 2. 60 

2. 40 2. ;)0 

2. 40 ~- 40 

2. 30 2. 30 

2. 30 2. 30 

7. 70 2. 20 

6. ))0 2. 20 

4. 35 2. 20 

3. 80 2. 20 

3. 30 2. 20 

2. \!5 2. 20 

23 ............ . 

24 ......... ··-· 

2.)_- .... ·- .... . 

3. 70 

3. G5 

8.50 

4. 55 ! 11.11) 

4. 3.) 15.10 

4. 30 8. 25 

4. 20 

4.30 

4. 20 

4. 06 

3. 90 

2. 80 

2.80 

2. 70 

~- iO 

2. 70 

3.45 2.li0 

8. iO 2. 60 

3. 20 . 2. 50 

:uo 
2.40 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.40 

2.40 

2.40 

2.-10 

2. XO ~- 20 

2.li5 ~- 20 

2.50 ~.20 

26 ..... -··· ... . 

27 ............. . 

28 ............. . 

29.- ... - ...... -. 
30 ........... - __ · 

31.- ..... -- .... . 

3. 45 4. 2.) 

3. -1.) 4. ~0 

4. RO 7. \!5 

6.85 

6.60 . _______ 

1 

6.~0 -------
1 

IRR 97-Q.f--22 

n . .-.o 
5. 60 

5.10 

4. 7.5 

5. 95 

8.0:1 

4. 3.5 ~- 70 

9.10 ~- 70 

6. 4fl 2. 70 

f>. 40 2. 70 

4. 90 ! 2. 70 

2. 70 

3. 35 

G. 95 

5. 55 
5.ti(l . 

5.0.5 1 

-------1 

2 .. )0 

2.-JO 
2 . .j(l 

2. 40 

3. 60 

3, 35 I 

I 

2. 30 2. 40 

2. 3o 1 2. 3o 

2. 30 ~- 30 

2. 20 2. 30 

2. 30 2. 30 

2 . .JO 

~- 20 

2. 20 

2. 20 

2.10 

~.10 

2.10 

2.10 . 2.15 

2.10 1 2.15 

2. 00 2.15 

2. oo ; 2.1;) 

2. 00 2.15 

2. 00 2.1.5 

2. 00 2.13 

2.00 2.1-'i 

2. 00 2.15 

2. 00 2.15 

2. 00 2.10 

2. 00 2.10 

2. 00 2.10 

2. 00 2.10 

2. 00 2. 05 

2.10 2. 05 

2.10 2. 05 

2.10 2.1.5 

2. 20 2. 30 

2. 20 2. 30 

2. 20 2. 25 

2. 20 2. 25 

2. 20 2. 25 

2.20 

2.1.5 

2.15 

2.15 

--~:~~-1 

2.25 

2.25 

2.30 

2.30 

2.30 

2.35 
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Rutitt!fluHI' fur Ja/11.1'.~ ltin·t· at Budwwut, l"u.,fmm JanWII'f/1 to /Jer~endH'i' .'11, l!lrM. 
------ ------ ------

(}age l!i:;eharge. (iagl' l>is(' ha rge. Di~('harge. 
Gage l!bdtarge. I wight. height. height. 

-~--

8rr•uml-fcd. Feet. 
I 

.'i!'cr m d-fc!l. Feet. Seroud-jeet. Fat. 8er·und:(e1t. Pert. I 

:?.0 410 B. 1 I 1, i50 4. 2 3,450 .5. a 5,i20 

~- 1 500 :~.:! 1,8~0 4.:3 3,640 5.4 5, !:1.50 
2.!! 600 :1.::: 2,080 4.4 3,830 5.5 6,180 
2.8 ilO :1.4 :2, 1i0 4.5 4,030 5.6 1),420 
2.-1: t<30 :1.;) 2,310 -1.13 -1:,230 .5. i G,660 
2.0 tl60 :3.H :2,4.50 -t i 4,430 0.8 G,900 
:!.6 I,O!:lO ., - :?,HUO 4.8 4,1}30 0.\1 I, l;)O ,-,.I 

~- 7 1,:220 ;-~. ~ 2, 750 -!.H 4,840 6.0 7,400 
:!.8 1,850 :-t!:! 2,910 .5. 0 5, 0.50 6. 1 7,650 
:?.H 1, 480 4.0 :1,080 5. 1 5,2i0 6.2 7, \.HO 

:~. 0 1,610 -!. ] :~, 260 .~.!? i1,490 
--------------

Tangent at 6.1 feet gage height. nifferent·t>~ a ho\'t' t hi~ point 260 per tenth .. Table 
iH approximate above 6.0 feet gage height. 

E>!li111ated IIWidhly di;;clwi'!Jt' 4 .hwtl'-~ Ricer at BuchlliHIII, l"u., for 1.903. 

rnrainage area. ~.058 ~quare miles.] 

Month. 

January .. _ ....... ___________ . 

February __ . _. _______ . _ .. _. _ .. 

.March .. __ .. __ ._. __ ._._ .. __ ... 

April. _________ , ______ ·--·--·· 

l\lay .. ________ .. ____ . _. _ .. _. _ 

June_ .. ____ ....... _____ . ___ _ 

July ____ . _. _____ ... ____ . ___ .. 

Augu:-<t _______ . ____ ... ____ . __ . 

September ____ .. _____ .. ___ . __ _ 

Octo lwr _____ . ____ . _____ . _ . _ . _ 

XoYl'lllher ______ . _. _. __ . ____ . 

De<'t'llllH•r . ____ ... _. _. ___ ..... 

ThP .n~ar .. _ . ____ .... _ .. 

Discharge in ~e<'ond-feet. 

~laximum. l\lininuun. 

1~,740 

30,270 

:-~1, 050 

15,-1:.50 

4, 130 

10,2.50 

4,280 
~,240 

11,810 

~.non 

HOO 

770 

:n, oi'lo 

1, ~!:l{) 

3, 4.50 

:!,830 

2,910 

1, 220 

I, 090 

830 

600 

GOO 
;)00 

410 
.f;),5 

-~ 10 

:\Iean. 

-!,4b8 

7, 141 

7, 781 

5,447 

1,931 

:1, 4113 

2,116 

1, 088 

1, 859 

76n 
1 

-+~~ 

:;, OHO 

Run-off. 

Second-feet I . 

, per square J:?er:th Ill 
I mi!e. mches. 

I 

~- 17 
3.-!7 

:1. 78 

2. 6.5 

. 94 
1. 66 

1. 0:3 

. 0:3 

. HO 

. :17 

. :24 

. :!~ 

1. flO 

:!.50 

3.61 

4. 36 

2.~6 

1. 08 
1.1-\.5 

1. 19 

. 61 

1. 00 

. :t~: 

20. 18 

Lake Champlain drain:-; an area of T. T.\o ;-o;qllan· milen'-'. Of thi:-; area, 
tlw .. t;)tjO square miles in the :--;tatt• of V l'l'lll<mt <lmin:-; through four 
prindpal streams lwsides nmny smaller o11es. These four, in order 
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from north to south, are the Mii-isisqnoi, Lamoille, and \Yinooski 
rivers, and Otter Creek. 

Missisquoi Ri\rer has a total drainage area of 860 square mile:-~~ of 
which 2±5 square mile::;; lie in Canada. It has its head waters in the 
highlands west of Lake .Memphremagog~ thence flows southerly through 
Canada and westerly through Vermont into Lake Champlain. The 
slopes as a rule are quite steep. The basin is very gene~·ally made up 
of farm lands, but con~iderahle area:-~ of forest ar0 found at the head­
waters of all its tributaries. There is no great amount of lake or arti­
ficial storage. At many points water power is in use, hut the storage 
at t-;uch power plants is invariably small. 

Lamoille River drains a total area of 725 square miles. Its head­
waters lie in the Green :Mountain region in the northern part of 
Vermont; thence it flow;-; in a general westerly direetion into Lake 
Champlain. The basin includes con:-~idPrable farm land, but extensive 
areas of forest occur at the headwaters, especially in the mountainous 
regions. As the slopes are steep, there is no great amount of natural 
or artificial storage. \Vater power is used at many points along the 
river. 

\Vinooski Hiver drains a total ar('a of H95 :-~quare miles, all in Ver­
mont. It has its headwaters in the Green )fountain district in the 
east-central part of the State; thence it flows generally northwesterly 
into Lake Champlain, near Burlington. The basin i:-; g·enerally in farm 
lands with con:-~iderahle areas of fore:.;t in the head waters. The stor­
age, either natural or artificial, is in:.;ignifieant. 

Otter Creek drains a total an'a of H:35 ~quare miles, all in Vermont. 
Its head waters are in the :-:;outhern part of the State, generally at a 
lower t>lcvation than tho:-;e of eitlwr of the three rh·er::-5 mentioned 
above. It flows g-enerally northerly through ...;8me of the best farm 
di:-~tricts in Vermont. The slope of the river between Rutland and 
1\1idcllehury is very small, \vhile hetwef'n ::\Iiddlebury and the mouth 
it is greater. The slopes of the tributary streams are generally steep. 
Storage in the ba::-~in is insignificant. Comdderahle a.reas on the head­
waters of the river arc in forest. 

The following is a list of the stations in the St. Lawrence River 
drainage basin: 

Uiehelieu River at Fort ::\Iontgomery, ~- Y. 
::\lissisqnoi Hiver at Swanton, Yt. 
Lamoille Hiver at West .:\Iilton, Vt. 
\Vinooski Riyer at \Vinoo:-:ki, Vt. 
\Vinooski River at Richmond, Vt. 
Otter Creek at l\Iiddlehury, Yt. 
Saranac River near Plattsburg, X. Y. 
Saranac Rin'r near Saranac Lake, X. Y. 
Racquette Ri\·er at ::\Iassena Springs, N. Y. 
Oswegatchie River near Ogclensburg, X. Y. 
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Richelieu River~ the outlet of Lake Champlain, leave~ the lake at 
Rouse Point near the international boundary between New York and 
Canada. A reeord of the daily stage of the lake at its outlet has been 
kept sinee January 1, 1875. Data for reducing the observed eleva­
tion of water surface to equivalent discharge in the outlet was obtained 
by the United· States Board of Engineers on Deep \Vaterways at the 
Cham bly dam in lS!-'8. Through the courtesy of Capt. Harry Taylor, 
U. S. Army, the gage rea<lings taken daily are reported each week to 
the. United ~tates Geological ~nrvey. 

The gage readings are taken hy measuring with a rod the depth of 
water on the hase of the scarp wall of the north bastion of Fo1·t :Mont­
gomery about H feet from the angle with the cast eurtain of the fort. 
The ehwation of this datum is H5 feet above tide. The gage readings 
are referred to a datum 1.5 feet lower~ 1.5 feet being added to the 
measured depth to obtain _the recorded gage height. The gage zero 
ele\'ation, 93.50 above mean tide at New York, is the lowest recorded 
stage of the lake. During winter, when the lake is frozen over~ the 
gage height is measured in an open well, which does not freeze, situ­
ated within the fort inclosure. 

The table of the maximum and minimum stage of the Riche1ieu 
River at St. Johns, Quebec, from the report of the United States Deep 
\Yatenvays Commission for 1F-19G, furnishes data for an estimate of the 
discharge previous to the time at whieh records were beg·un at Fort 
Montg·mnery. The datum of the St .• Tohns records has been connected 
with the Fort l\Iontgomery datum by H. Steckel, C. E., geodetic engi­
neer for Canada. The record cm·ers a period prior to the construc­
tion of the Chamb1y Dam and inelude~ the highest recorded stage of 
the stream. The elevation of the miter sill of Lock No. 1, to which 
the gage readings at St. ,Johns are referred, is 87.±1 feet above mean 
sea level at New York. The maximum observed stage at St. ,Johns in 
April, 1869, was 13.87 feet. This corresponds to an eleyation of 
101.28 feet above sea level. The difference in elevation of the water 
1-inrfaee at this stage is 2 feet. The maximum gage reading at St. 
Johns would thus correspond to an elevation of the water s1uface at 
Fort l\fontgomery of 103.28 feet, or to a gage reading of 9. 78. The 
differenee in elevation of the water surface between ~t .• Johns and 
Fort l\'lontgomery is stated to have been 0.38 foot when the water 
surface had its minimum elevation at St. ~Johns of 93.29 feet. This 
would correspond to an elevation of 93.t37 at Fort Montgomery. 



HOYT.] RT. LAWRENCE RIVER DRAINAGE BASIN. 341 

"ftfft.rimum and minitawn 11wnthly.~taye r~f Rir·hPlien Ril'l'l' ulHit'e ttppn· witn· sill of Lock 1, 
,\'t. Johns, Queher.a. 

I 

l.'iti3 1.'16-!. 18t\i). 

Month. Maxi-: ~Iini- 1-;J:~i-1 ~ri~JMaxi-1 Mini-
mum. : mum. mum. mnn1. i mum. mum. 

~~\\ ~ ~::::: ·: • · ·: • • ~: :·:: •:: • • • ',• [[ : •:: ~: ·~: • .~. • ·,, f: · •~[m ~ I• •~, I,· • ~: ~ 
June ........................................ ········ 10. ~:! 8. ;,;.; 10. Gi 9. ~;) 

July ................................. ' ............... . i. 8:3 9. :'\3 S.lii 

~t}l~\~;, ·: •::::: · ·:: • •:::::: •: ·: • • • • •: ~; r• • • :~ :; 
i. 42 s. 92 i. ,•;;) 

i.1i S.Oll i. :!.') 

I. :'1:'\ s. 2:-i 
I 

n .. i~ 
s. ,');.; i. 2.-) 

f 

ti. GO 

\l. ifi ~ ...... - --------

I. 92 

8.00 

10.00 

18tli. 1i'lti8. 1869. 

I 

1Stiti. 

Maxi- Mini­
mum. 111111n. 

~·· ~;, I 

K. fi7 
I 

H. j;, 

\l • ..t:! 

H. s~~ 

--------

1870. 

lO . .'iO 

\l. til 

\1.17 

8 . ..t2 

8.0S 

8. 2:'! 

9. 00 

8.83 

~- ~2 

~Ionth. 
---;---- ------~-- ------------

~fini- I Maxi- ~rini-1' ~Iaxi-~ ~faxi- : ~Iini­
mum.: mum. 

~faxi­
mum. llllllll. 1 11111111. !1111Jll .. ~lllllll. 

I 

January ............................. : .. ------~-----·-- ......... . 

~=:~~::~······ . •••·····••• . ...: •.••• , •••• ••;0;,•• ;:,;; I I 
May............................... 1:!.7G; 1l.ii0 10.19 ~.00 i 

June ........................... . 
July .............................. . 
August ........................... . 
September ...................... . 
October ............................................ . 
November .......................... 1 

•...•••• • •••••••• 

Decen1ber .......................................... . 

10.92 

9. 33 

i'\.58 

8. 25 

9. 6i 

9. 7:-i 1 

\l. 4:! 

9.25 

8.25 

7. f>8 

7. 08 

7.17 

7. 33 

.~. 15 

9. 3:3 I, s. til 10. :!fl I 

9.00 

~- 2~ I 

1v. S1 I 

1:~. 8:3 

12.17 

10. 2.5 

9.:3:3 

S.fiR 

11...!2 

11.08 

10. :!.') 

\),;{;\ 

n:.!i'i 

10. li 

9. Oi'l 

-"· :'\3 

X.l7 

9. ,<.;;~ 

\l.li I 

10. :l:~ 

10.00 

12. til 

1:!. 3:~ 

10. :!.') I 

\!.OS 

s. 2;) 1 

s. 08 

~:~~ I 

i'\.08 I 

a Elevation of npper Il iter ~ill s7.H a!Jove llli.'.IIl ti•le at Xt·w York. 

~lini­
munL 

\l. 42 

9. fiR 

\l. 17 

10.17 

10.17 

s. 7fi 

i'\.17 

7. 33 

1.17 

7.00 

7.50 

7. 75 
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Jfcan d11il!l diR('hrtl'ffl', in sr'l'uutl~ti·~'f,ll of Rif·hdim Ril'l'l' 1/f Fol'f J[onlgomer".lf, ~Y. 1~., fill' 
J,CI(},], 

L ...... 11,290 1:2, ;)20 

2.-.---. 11,120 I 12,f>20 

3 ....... 11,290 I 12,700 

4 ...... 11, 120 18,240 

5 ...... 11, 120 18,240 

lL. 11,290 1:J, 420 

7------ 11,290 13,420 

s_- -- 11, 41)0 18, IillO 

g_ ....• - 11,290 13, liOO 

10 ..... ll, :!90 18,790 

11 .... 11,290 1:i, 790 

12 ... 11,120 18,790 

13 ....... 11,120 18,980 

14 ..... .'.1 11,1:20 14,i'i50 

15 ....... 11,290 14,740 

Hi ....... i 11,120 14,740 

17 ....... 11,1:20 14,930 

IS ....... 11,120 
I 

14,9:-lO 
I 

19 ....... 11,120 14,980 

20 ....... 11,290 14,930 

21. ...... 11,120 1.'),1:!0 

22 .... 11, 1'20 14,9:30 

28 ...... 11,290 14,740 

2-L ...... 11,290 

.:\[ar. Apr. f :\lay. 

1f>, 310 

17, 120 

17, tilO 

18,030 

18,240 

40,240 

48,940 

41,720 

40,tHO 

.J.O, 240 

22,900 

28,380 

:21), 700 

21,940 

21,4S0 

.Jnne. Jnly. I Aug. Sept./ Oet. .:-;"oy, Vee . 

12, 520 -11, ROO ~-;-~~~ 9, 250 ~~-, 700 II, 700 1 ti, 530 

11, 9~0 i 11. 9~0 110,440 9, 420 : 6, 020 16,870 6, 020. 
11,-!tiO lll,ROO 13,980 9,420 G,190 6,700 t1,020 

11, 4ti0 . 11, G30 10, 780 I 9, ORO . 7, 890 6, 700 i li, 020 
I ' ~ ~ ; I I 

11.290 11, G30 10, 7~0 8, 910 6, 870 I 6, 020 . ti, 190 

18, 4RO 40, ti!O 20, X20 11.290 11, 4ti0 11, tiRO S, 740 ti, 020 tl, 3t)0 I G, 0:.!0 

19,.500 41. ~-">0 ' 20, :~."iO 11, 4ti0 11, 4ti0 ~~. 9:iO S, .570 6, RiO ll, 700 G, 0:!0 

1s. tiliO :i9, ;,oo 20, ltiO 
1 

n, 4tiO '

1

11. 290 '10, 210 , s,r,7o • 7, 380 n, 700 ii, .%o 

19, 940 :l!cl. i'>OO HI, .-lOU . 10, 7RO 11, 120 10, lllO ; 9, 0801
1 

ti, 530 ' 7, 210 .\ iif>O 

'20, 820 3ii, soo I 19, OliO 10, iSO I 11,120 . 9, iliO ! 9, 930 G, 700 7 I ,')50 5, X50 

":!:i, l.JO :is, 4:10 : 19, oxo 1o, HO 11 I uo 110. 270 8, OGO G, 580 ti, s7o ti 1 020 

25, l.JO 87, 400 , 1.'i, tiliO 10, 780 11, 120 9, 980 i'i, 400 G, 3ti0 ti, 700 G, 190 

2li,700 811.700 ;. 1.'-i,titiO 

1

11,120 10,9fi.O. 9,760 8,910 G,3GO 7,380 ·~fi,020 
28,440 31), 000 . 18,080 I. 11, ti80 I 10, tilO 10, 100 8, 230 6,190 6, 870 G, 190 

29,020 31i, 000 , 17,400 11, G30 11, 4tiU 9, 7ti0 7, 890 6, .530 6, 530 i 6,190 

29,910 38, (i90 17,120 11, 4ti0 10,270 . 9, 7ti0 s, 400 7, 210 6, 360 i 6, 190 

30, 2:20 :~2, 700 i lG, 830 11, 800 10, 440 9, 7ti0 . 8, 400 G, 700 • 7, 210 ' 6, 020 

30,840 I 31,770 : 1t1, ti40 ; 11, ti30 10, li10 9, 930 I 7, 5.50 6, 700 11, 700 'I fi, MO 

32, o8o · 31, .tGO 1ti, :21;0 11. 4t10 9, 930 I 10,100 i 7, 880 7, 210 li, .'>:io 6, 020 

82,080 . 31,1:10 lli, 070 I 11,800 10,100 : 9, 930 , 7. 380 7, 550 li, 700 6,190 

82,700 130, •">30 1.\ li90 11,980 9, 930 : 91 930 7, 380 G, 870 
34 li80 •>!) 910 14 .. 9:)0 12,340 10,100 10,270 7, 040 7, 7:20 

n, x7o G, 190 

ti, 700 6,190 
3t\, 700 ' 29, 020 1-l, fi50 12, 700 10, 100 9, 930 i 8, 060 7, 040 7. 040 G, 700 
89, 500 28,440 14, 5.'10 12,340 10,270 9, 590 ! 6, 530 7, 040 

2.5 ........ 11,120 . 14,5.50 42,090 27,.570 14.170 12,700 i 10,440 9. 7t!O . ti, 700 7, 550 

26 .... - .. 111, 120 I' 14, 170 43,200 i 26, 700 I 14, 5.')0 12, 700 ! 10,270 9, 590 7, 720 6, 870 

14,740 ti,i'i30 6 .. )80 

ti,8ti0 6. 580 

27 .. -.--. 11,460 13, 980 4:!, 830 21\, 1~0 114, ;).')0 12, wo . 10,270 I H, 71i(l I 8, i'i70 6, 700 fi, 360 i 6, 700 

28 .... __ .I 11,290 . 14, 17o 4:i, 200 2-'i. \120 1:~, 7\JO 11, 9~0 , 10,440 9, 420 ' G, 700 n, 870 6, 190 ! 6, 530 

29 ....... 11,63o ........ 42,4oo 24,88o 1:2.1oo n.9.'io 11o,n1o 9, 7!io

1

. ti,53o 7,3~o 6,190, ti,87o 

30 ....... Ill, 460 1 ........ I 4:2, 4GO 12l, li20 12, 8XO 12.11i0 ·. 10, ti10 9, \;:30 6, 700 6, 870 6, 1\JO li, 700 

31. ...... 
1 

12,340 ... :_:_-_:· __:1,720 ~:_ ... 12,7110 ~·~10,270 9,590 :_··-- .. 
1 ~/i~O ....... 6,870 

Mean.; 11,200 ·~4,01i3129,445_l :~~1S6 17,ti1X 11.709 10,F:1:i ;10.1flli )8,1171 ti,84~ G,G72 1 ti,24n 

l\,360 G, .)30 

aDiseharge tHkPn from nearest O.Oi'i gage reading. 
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[lll'llillHgt• :11'1':1. 1./!'~1 sqnan• lnilt•s.l 

lli~Pha.r~w in s<'<'oll<l-fPd. i{\lll·Ofi. 

-- - -- ----

Month. 
:'>faximnm. :\fillillllllll. 

! 

:\IP:tn. per ,:quare Depth in 

mih· . inehl'". 

.T annar~· _ .. __ .. _________ .. ___ _ 1~,:HO ll. 120 LH l.flf> 

February ____ . __________ . ____ . 1il, 120 12,i120 1-1-, om: 1. ~1 l. ~s 

)IardJ _______________ . __ . ___ . -J.:-:, 200 lil, :~10 2\-1, --1--t-i'l ::. ~n -1-. ;~g 

April. __ _ -1-:{, 9-J.() :!..J-,1)20 ::..J-, !So -L..J-1 -l-.~2 

:\lay . __________ .. ___________ . :!1-i, 700 1:!, 700 17,fi1S ') ~) .... 
~- _, :!.fi2 

.JnnP ________________________ _ 12, 700 10,-!..J-0 II, 70\-1 I.,-:, I I. tiH 

July _______ . _. ________ . _. __ _ 11,980 I !1, H:~o 10, Rl:~ 1.m1 I. 60 

A ugu~t . _ .. _ ..... _ . . ... _ .. __ _ 1:i, 980 !1,-l-20 10, lf)t) J.:n 1. ill 

September._ ... _ .. ___ . ___ ..... H,930 fl, il:iO R, 117 1. OG I. 17 

Octo her _ .... _ .. _ .. __ ... _ . ___ _ i,SHO ll,020 o,R--18 . RS 1. 01 

November._. __ .... __ ....... __ 7,5;)0 t>,020 6,672 . 81) . ~6 

December __ ...... _______ . _ ... . 6,870 ·\ 850 6,2--15 . Rl . 93 

I 

Tlw year ... ___ ........ _ -!-:), H-!0 -\ 8;)0 13,H2-! I 1. 80 2-l-. :i2 

The following· miseellaneous measnrenwnts of this stream han'. l1ef'n 
madP at Ht .• T ohns. Qtw hee: 11 

Hyrlrogmpher. I 

Elevation 
Gag<' greater 

height. alH•ve tirlt•. 
I 

October 16, lf.\62 . _ .. 

, Frd. [ Feet. 
Charle~ Legge 11. ______________________________ :' 

September 10, 189-L. Henry Holgate·, .. _ ...... __ ._ .. 
August ~2, 18Hfi. ____ Cecil B. Smith _____ . _. _. ___ _ 

Octoht>r 17, 1R9f) ____ C. H. }[cLeod ,. -------------

7.G8 

7.{)7 

7.00 

!1:). 8:1 

H:). 9-l-

T>i"<·ha rgc'. 

Si·r·mtrl-fl'l't. 

-J., 2f57 

o,390 

fil 102 

::, 700 

"RPport nf rnited StateR board. of engineer~ 011 <leep wa"_<•nrayR, Pt. 1. pagl' .J;-n. 
I• Fnrni;;h<·•l by Ernest Mareeau, ._;;q., engiueer of railway~ and canal~. l\fontreal, I :a.nnfb. 
,. Fnrni~hed by .T. W. ~Iacklin, engilwer of the Chambly Power Co. 
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On April 2S, 1899, .T. "r· ~iacklin made a ·weir mea!'-lnrement at the 
dam of Chambly Powt>r Company, Chambly, Quebee: 
Length of weir ____________________________________________________ feeL_ 

Depth of water on weir measure( l to HnrfacP of still water a how• ______ flo ___ _ 
Reading of gage at Rt. Johns _______________________ . ____ . _________ . do ___ _ 
Surface of water at Rt . .John:-; ahoye tidP. ____________________________ (lo ___ _ 

1,625 
8.20 

11. 75 
99. 1a 

Diseharge, as computed by l\Ir. )lacklin (passing oyer \VPir) __ -~Pcond-feeL _ 29,050 
Ad!l passing through slnif'e to lllill ________________________________ .(lo ___ . 800 

TotaL ________ . _____________________________________________ do. ___ 2fJ, 850 

At the time the above gaging was madt> there wa~-< no 1vincl and the 
river had been at ahont the 1--la.IllP stage for several da~ys. This is prob­
ably near. tt high-water discharge. 

ThP gagings of Messrs. HolgatP and Smith were made with tubes 
weighted so as to float vertically and reaehing nearly to the bottom 
with hut little projecting a bon' the water. That hy Professor Mel .. C'od 
was made with an "'Amsh~r medmnicalmr-ter. ·· 

1\'IISSISQUOI HTVER AT SW A~TON, YT. 

This ,-.;tation was establi~hecl l\Iar('h :30, 1903, hy H. K. Barrows. It 
is located at the steel highway bridge on the road from Swanton to 
St. Albans, about three-eighths of a mile from East Swanton Railway 
station. The drainage area at this point is 850 Rqnare miles. A chain 
gage is attached to the clownstrPam truss; the lf'ngth of chain is 23.23 
feet to the 3D-feet tag. It is referred to heneh markt-> as follows: (1) Circle 
cut in ledge 200 feet south of highway bridge, and about :-30 fePt from 
center of road; elevation, 50.70 feet. (2) Cirde eut in top of lowest 
stone of north abutment of railroad hridgC' at east c•nd; elevation~ 54.73 
feet. Elevations are above. gag·c datum. V eloeities at low stages of 
the ri,~er are very small. The gage was read twice daily by 0. A. 
Skeels, of Swanton. Tlw station was discontinued September ~0, 1H03, 
on aceount of the effect on tlw flow of water hy tlw dam hPlow, and 
the generally poor conditions for a gaging station. 

The ohsmTations at this station during 1903 have heC'n madn nnclr-r 
the' direction of N. C. Gron'l\ clistrid. h~'drographnr. 
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Date. Hyctrngrapher. 

l\iar('h :~0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H. K. Barrowf-1. ______ ..•.. ____ _ 

April1l _________________ .. A. n. Rntterfit:•l(L _______________ I 

April 22 ________________ . _. _____ .do ________ . ____ .. _________ ! 

I 
.:\lay 1--------------------·· H. K. Barrowf-1 ________________ _ 
May 7 __________ . _____ . __________ (lo 

May 1-1- _ . ____ . ___________________ do 

May 28 __________________________ (lo 

------------------------1 

------------------------1 
------------------------1 
----- - --------------

Gage 
height. 

Prtf. 

:~fl. 00 

:H.HO 

:~:~.Sf) 

;):~. 75 

::m.os 
:~2. 0.5 

29.00 

345 

·'-'1'1'11!11/;/f'd. 

:i, :?:-~5 

:~, 400 

1, 225 

ll9f) 

410 

400 

270 

J[erm daily !lllf}f htight, in pet, <!f Jfissi.wptui RinT Itt ,"-.'wanton, n., fm· l.'I(J.'l. 

Day. Mar. 1 ~\pr. :\lay. June. July. 

~:::·::::: :::::::::::.::::: ... :::::::::::::::: ::::::::1 
3 .... 0 •• -----.---- • -.---.-----.------------. ------ -· 

4 __ . -------- .. ---- .. ---- .. ----- ... --.0------ _·_ --0.-
!) ~ . - ... - . - - - . - - - - - - . - - - - - . - - - - - - - .. - - 0 • - • - - - - • - - - - - - -

6.-- ... - ---------- ... ----.------ .. ----.------ 0----- .. 
7 ... ------------------------------------------------
8.--- ... ---------- .... ---.--.- .. - .. -.-- .. 0-0- --0 0---. 
9 ... -- .. -----0 .. -- ... ----.-- ....... -.- --.0--- 0--.-- ·-

10.-.-- .. ---- .... -----.-. 

11.---- ... ---- ... --- .... -. 

12.0---.-.--.- .... -.- ..... . 

13.----.------0 .. ---

14.-----.-- ... 

15.----.---- .. ---.-.- .. - .. -

16.0.--- ... -- ..... -. 

17.-0---- .. --.-- .... - .. 

18.-.--.---.-.---.-. 

19.-.---.--- .. - .. -- .. --' 

:?0. --.-.-----.---.-.-- .. -

21.-.--.-- .. -.--.- .. ---- ... ---- .. -----.------

22.-------.---------------
:?8 •. ' .. --0 .. -.. ·-- .... --
24----.----- .. 0---.-.--- ... --- ..... --. 
25.---------------- .. -.-- .... -- .. - ----

34. t);j 

84.75 

3~. 60 

8.'<.1'0 

37.20 

B.). 9.J 

g,·l. 4.5 I 

:~~- :-'i I 

3.). 10 I 

;):,. 30 I 

B5. 05 

g4.so 
3-t •. "JO 

8.J. 40 

3-l. 25 

34.3.5 

34 .. '15 

3-4.3.5 

:H.20 

34.00 

:tt 90 

B:1. 90 

3:!. sr) 
8:l. 8;) 

:~3. 7!') 

26.--- 0 0--- 0-. 0--- .... ---- 0-.----. 0---- 0 0.-- ... ------0 3:t so 
27.-------.-- ... ---- ---- ... -- ....... - 0 .. ---- . ----0-- :tl. 70 

28.----- .. ---.------ ... - .. -.-. 

29.----. ----
BO. __ ... _. __ .. ___ .. _ .. _. _ ....... __ . 
31. _______ _ 

:13.1i;"l 

8B. /:l 

~l!>. 00 ::B. 7;, 

.. -.-0--- -I :14.6:, -----.--

33.75 

33. 7fi 

33. 7.5 

:3:3.70 

3:\.00 

38.40 

33. 12 

33.22 

33.05 

3:t08 

32.62 

32.22 

3l..J8 

30.78 

80. R-2 

:30.40 

29.92 

29.80 

29. ()2 

:.!9. 42 

29.68 

29.42 

29. ;~;) 

2:-i. 9f> 

:28.90 

29.0:.! 

:2S.92 

28.X2 

:29. :m 

tt Station ctiscontinnetl Uetouer 1. 

28. in 29.1\5 

28.78 29. 3.') 

28. 9;) 29.48 

29.10 30. till 

29.00 31.;)0 

28.88 81. 4fi 

28. if> :!0. ;)() 

28.72 29.98 

28.3/l 29.110 

28.30 29.38 

28.4;) 29. 3.5 

2S.62 2i'\. 98 

28. 81', 28. 75 
29. 3.) :28.118 

29.9:2 29. Of> 

29. 9:'> 2\1.30 

29. fJ.5 :29. :~2 

29. 2~ i :.!9.0;) 
i 

29.12 :10. flO 

29.18 ::o. 70 

:.!~1. 30 :m. "Jo 
31.1ti 

I 
:29. 4S 

3:3. 9.') :!9. ~~ 

33. 4R 29. ;,.-; 
I ~2. 62 i~:2. ~;) 

:~1. :-12 :H.S:1 

:IO.Ii2 ::-t. 70 

:10.10 :14.00 

29.6f> :~3.110 

1-- ~~~Sf> :3:l. flO 

:14. :IS 

B:~.S5 30.28 

3::;. no 29. 6.'i 

:\3.20 29.32 

::1~. 7X 29.45 

:)2.20 29. :l.5 
Bl. 8;) 2S. \10 

30.92 ~s. 12 

30.40 2S.li5 

30. till :.!.~. R.~ 
I 
I :29.95 21'.78 

:~o. -to 2.". 85 

H2 .. ~5 28.78 

i\4. 02 28.78 

33. 5:) :28.90 

3:~. 30 28.RO 

:l3.0S :2~. 75 

:~:.!. 40 :!R. 72 
:~I. 9fl 2.'( tiO 

I 

ciO. 4S :!.~.o: .. t5 
I ill..J2 :!X.;);) 

;)4. 2;) ~X. 8~ 

I 
:cl:l. 8;) 2i'l. :~:) 

:>::. 75 :2s. :m 
I 

~ 
:;::.flO ~s. ~;-, 

33.00 :28.18 

:~2. S2 28.10 

~t!. 7X :.!S.-10 

32.li5 28.li0 

:~2.1:, :!S."I;) 

:n. ss <~:..!S . .J~ 

Hl. [lf) 
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LAl\IOILLE HI\'ER AT WI·~H'l' MlL'I'ON, \'T. 

This ~tation was e:-~tahli~hed ~[areh ~~, 1H03, by H. K. Rarrow:o;. It 
is located at the steel highway bridge near West Milton post-offif'e. 
The drainage area at this point is 715 square miles. The chain gage 
is attached to the lower chord of the upstream truss; length of chain is 
25.20 feet. It is referrf'd to bench marks as follows: (1) Cross cut in 
face of ledge on west bank in line of south tnuoJR~ elevation, 2~.35 fePt. 
(2) South end of west pier near foot of truss; elevation, 2:).±2 feet. 
Rle\Tationsare ahon"' g·ng;n dRtum. The channel i:-~ straight for 1,000 
feet ahmTe and 1 ,non fPet hPlow th1• station, is about 2~0 fpet widP. at 
ordinary stagPs, and is hrokPn hy one piPr. Tlw veloeitiPs at low 
stages of the rivN· ltl'P small. The station was discontintwd Odoher s, 
HW3, as it wa:-; found that backwater ft·om Lake Champlain rPa<'hPd 
thi~ point and affected the height and flow of the water. The gage 
was read twice daily hy Harry A. Granger. of 'Vest Milton. 

The observations at this station during 1903 have been nmde under 
the direction of N. C. Gro\'er, distriet hydrographer. 

Di.~charge mea.mrement.~ r!f [,a moille Hirer at Weilt J1Iilton, Yt., in 1908. 

Date. Hydrographer. 

Feet. ."f'cond-Ji'ff. 

March 28 ___________________ H. K. Barrows ________________ _ 12.00 :3,480 
April 6 _____________________ C. B. Brownell _______________ ., 11.55 2, 762 
April 23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A. D. Butterfield _______________ ! 9.60 . 795 
April 29 _______________ . ___ . H. K. Barrow!' ________________ _ K 75 655 
May 6 _____________ . _ _ _ _ _ _ _ _ C. H. Pierce __________________ _ 7.98 455 
l\lay 1:~ __________________________ do _______________________ _ 7.82 39.~ 

May 20 _____________________ ! _____ 1 lo _______________________ _ 6.72 1H5 
May 27 __________________________ do _____________ . _________ _ 6. 10 245 

JuneR -·------------------- _____ do ----------------------- ?l.45 220 
June 15 ______________ . ____ -, E. C. ~Inrphy _____________ . __ _ .). 79 770 

Do _____________________ ; _____ do . ______________________ _ 5. 75 763 

Jnne 26 --------------------1 H. K. Ba~;rows _________________ ' 5. 72 450 

----
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. lf•'ll/1 d11 ify !fllf/1' hti!thf, i 11 Ji I'(, rf /,t/11/0i/lr• J:i 1"1'1' Ill J l"t.~f .l/ ilfo11, 1'1., for I !1(1.:. 
------------ -------· ···------·-

:\lnr. .\ 1•1". :\lny. I .fllllc>. .July. 

1. .................................... ~ ....... . llJ,,'i I ~- ;,,) .·,_ i2 

2.-----------------.- .... -- ... -.- .... 11.50 I 8. 40 :i. tiX 

3 .................................. . 11.40 X. 2.') :i. 60 

4 ................................ .. 12.20 i ~- l).') ."!. ;)8 

5 .................... ···-· ................... . 11. YO X. 00 , 5 .. 50 

6 ..................................... ! •••••••• 11. ;,5 i. Y2 .). 4X 

7-- .... ... - ...... --.-.-- ... - .. - ..... _I_ ••• - ••• 11. 4.i i. ~2 5. 40 

8 ......................... . 
9..................................... . . . . . . . . 11. ~;. 

10..... ..... .. . ..... ..... .... .. .... .... .... .... 11.:);-, 

11..................................... . . . . . . . . 11. ~.-. 

12...... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II. Ill 

13..................................... . . . . . . . HI.~~~ 

14..................................... ........ HJ.i'iO 
1 

15 ...... -~·--········ ..... .... .. ... .... ........ 10.tl:i 

16.................. . . . . . . . . . . . . . . . . . . . . . . . . . . 10.55 

1i................. . .................. ........ 10.4.): 

1R ............................................. I 10.32 

19..................................... . . . . . . . . 10.20 

20...... ... . . . . . . . . . . . ... . .. .. . . . . . .... . .. . . . .. 10.05 

21. ...................................... :. • . . . 9. R::i 

22 ..................................... ·-·-···· 9.70 

23............................ .. . . . . . . . . . . . . . . . 9 .. 5;; 

24..................................... . . . . . . . . 9. 45 

2fl...................... .. . . . . . . . . . . . . . . . . . . . . . 9. 3."! 

26 .................................. ·••'. ... . . .. 9. 20 

27........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . \). O.'i 

28..................................... 12.00 s. 88 

29..................................... 11. Sf> !<. i5 

30.. ............ ..... . ..... .. .... ...... 1l.tl2 i'i. 70 

31 ............. . 11. .'):-; 

i. iO 

i.tiU 

i. ;,o 
I. --l;l I 

i. IX 

7. 10 

i. 00 ' 

''· 88 
fl. so ' 
G. 75 
6.62 : 

t>. ;;5 

"· :i2 
tl.3S 

G. 32 
li. 2.) 

G. 20 

li. lX 

11.08 

.• •. ~0 

.-•. :~2 

.-•. ;l() 

;}, ~X 

,-•. 40 

;,_ill 

.). \l."i 

.). iij 

5. 60 

:1.60 

fl. 60 

;,,.').') 

;),52 

fi.f>8 ' 

"· 90 ' 
li. 20 

.\ 90 

,), 7'2 I 

,'), 72 I 

.). 70 

.). 6.5 ! 

:J. 60 

;,,."!8 

"Station rliseontin11ed OC'toher Y. 

.• •.. "!0 ;,_ 92 

.),50 !1 . .1fl 

5.:-)2 .">.3.') 

.) .. '18 ;), 30 

5. ,');) : .i. 22 

.').50 ;),20 

.'i.50 ;,, ];) 

f>.lill 

''· :~fi 

1'>. ~~0 

5. 22 
.'). 35 ' 

.'). 25 

.).18 

.').15 

.">.15 

5. 85 
;,_ RO 

ti. 3:) 

:). 75 I 
."!.GO I 

tl.O;) I 

.5. 62 
;), 4.') 

::i.55 

''· 42 I 

,-,_ 10 

;,, lU 

,-,_llll 

;,_\)() 

; .. ,..,\) 

.-•. -to 

;i.1:-i 

.).10 

.J. 02 

!'1.00; 

4. 90 

4. 9fi 

ti. iO 

li. 25 

f>.60 . 

.'). 2.') 

.'i.08 

.1.00 

fi.OO 

;). 00 

;,, 00 

·L 90 

-4. 8.5 

4. so 

-I. XU 

4.80 

4. so 
4. so 
4. so 
4. 7.') 

~-'"' 
I. o:J 

1.00 

4. 00 

-!. 20 

~- :)0 

4. 20 

4.1.) 

tO::i 

l.OO 

I. ;,x I" I 

~- ;,o 
·1. ;,u , . 
l,;,l) i .....• 

~- ;">() ' 

·L 40 

J. 40 

4. 40 

4. 40 

4. 8.') 

4. 32 

4. 30 

4.30 

4. 30 

4. 20 

4.:w 
4.00 

-4.00 

4.00 

-4.00 

4. 00 

4. 00 

Uating tuble fn!' Lamnilll' Rira 1/l We.~t Jfilton, n., from J[arch 28 tu JII/IC 11, 190.]. 

Gage . I li 
height.- :~~-utrgP .. I 

Feet. 8cmnrl:ti.·PI. 1 

;), 3 

i'l.-! 

i':i.5 

5.6 

i'l. 7 
5.8 

i'l.\1 

n.o 
1). 1 

1). ~ 

()_;: 

H.-! 

21-1 

218 

222 

226 

231 
Q•)­.... )/ 

243 

250 

257 

264 

Gage 
height. 

Feet. 

6.fi 

6. 7 

6.8 

(UI 

7.0 

7. 1 
~ •) 
/, ~ 

7.3 
7.-! 

7.5 

7.1l 

/.I 

7. 8 

:?9{) 

~105 

:n-t 
324 

334 

3-IJ:i 

356 

:167 

379 
~~91 

404 

418 

Gage 
height. 

Feet. 

7.9 

8.0 

8.2 

8.4 

R.G 

8.8 

H.O 
H.2 

10.0 

10.2 

Sn·r!nd:ti.·d. 

449 

466 

.508 

700 

775 
870 

1, 090 

1,225 

I, :175 

Gage 
height. 

Frd. 

10.4 

10.1) 

10.8 

11.0 

11.2 

11. --1: 

11. t) 

11. R 

12.0 

12.2 

Tli~eharge. 

1, .540 

1, 725 

1' 91;1 
2, 12;1 

2,360 

2, 60f) 

2,81)0 
:-t, 1:-;;) 

::, 42;) 

:~, 710 



348 STREAM ~[EARUREM.ENTR IN Hl03, J>ART I. [~o. 97. 

-·-------------------

Di~charge in second-feet. 

Month. 

Maximum. ~--~1-inim~~n·l 

;farc~h ~~-~~-~--- .. -----~~--~-----------------.----- i ~. -!2i) 2,860 X,088 

A.pril _______ --------------------------- ·------ ___ _ :~. 71il 618 1, R19 
J\1ay __________ . _______________ . ___________ . _ . ___ . _ F:ii 2':>'"' •> I 354 
J nne 1-11 ________ . ___________ . __________________ _ ~31 214 221 

WI~OORKI lUYF.H A'I' lUCH:M:OND, YT. 

This station was established .T mw ~5, 1H03, by H. K. Barrows. It 
is locatnd at the steel highwa.v hri<1gn about one-fourth milt> from Rich­
mond raihvay 1-ltation on the roa(l to Huntington. The drainage area 
at this point is 885 square milP~. A standard chain gage is attached 
to the downstream truss; lPngth of chain, 29.138 fpet. It is refprred to 
hench marks as follows: (1) On top of plate near north end of gage 
box; <•levation, 28. 7G feet. (2) -:\larked point on the west end of south 
abutment; elevation, 27. ;.~~ feet. 11=lenttions are abo,-e gage datum. 
The channel i:-; :-;traight for 100 ff'Pt abo\'(' ftncl 100 feet helow this sta­
tion, and is about 175 f~:•et wide. The heel is graYelly and permanent. 
The current is medium except at low water. Gagings at low stages of 
the river are made hy wading at a point 2,500 fPPt upstream from 
bridge, where the heel is of grayd and tlw current ~wift. The hanks 
are high and are not ~uhjeet to on"rtlow. The gage i~ read twice daily 
hy George Champang, a farnH'I\ of Richmond. 

The observations at this :-~tation during 190:3 han~ heen made under 
the dirPction of N. C. Urovt>.r, di~trid, hydrographer. 

J!yclrc•gmplwr. Oage ~~-)·-. h height. . HW arge. 

--~~~~ ,'-:,·r,~nd-jrct. 

~::::~ ~;,::::: :::::::::::::::. _rL_l~;,B"n"w'::::::: ::::::::::I -!. 00 202 il.Oi'i 1, 040 
July(_) ___ . ___________ . __________ clc• _____ . ____ . ___ . ________ _ -t .. ~o il45 

Jnly ~2-------------------- K. C. (~rover_. fi. :3B 1,:318 
Angm.;t 7. ______ . _ _ _ _ _ _ _ _ _ _ _ lJ. K. Harrow:-~ ___________ .. ___ . -l-. 2:~ :i~2 

Angu1-1t 1:L _________________ . ____ .do _. ______ . ___ . __ .. __ . __ _ -l-.-!0 450 
J)o ________________ . _ _ _ _ _ __ . _do ___________________ . ____ · -l-.42 475 

Septt~mher 15 __________ . ___ .. ___ .clo _____ . ______ .. _________ . :i. 70 146 
IJn _. __ . ____ . __________ . _ .. __ clo __________________ . ____ . :i. 78 154 

Noyem bet·11 ____ - _---- . ----.;---. _cln ------ ·----------- · ·--- -~ -!.-l-2 452 
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nay. .Tuuv. i .July. .\ug. :-;•·r~t. I O('( .. 

1. .................................................. . 

2 .... -- ............. ----· ....... ------ ..... -- -- ..... . 

3 ............. ---- .. ----- ................. --- .. -- ... -

4 ....... ······ ............. -- ..•.......... --- ....... . 

fi ......................................... . 

6 .................... - -- .. ·"··· .. ····· ..... . 
~ I 

/ ....... ----- ............ -----·- ................... .. 
1-i •••••................................••••.. 

9 ..................... -- .. --- .... -- ........ . 

10 ..................... --- ....... ----- .... . 

11 ................. - ................. - ..... . 

12 ... --.- .. - ....... - .. --- ... - .. - ..................... . 

13 ................................................... . 

1! ... -- .. -.- ......... -- ................. - ......... ' .. . 

1-'i ••.•........................•............••. --------

lf. ............................................ ·-------

17.- --- ... --- ................. -- ......... . 
1R .••••................. -- ............... . 

19 ..... --.---- .. ---- .......... ---- ........ . 

20.----- ... --- ... ---.----- ....... --- .. 

21 ................. - .................... - .. 

22.----- ....... ------ .. -- ....... --- ......... . 

23 .... -· ........ --.--- .. ······ .. ------ ----·. 
24 .. -- ............. --- ·------· .............. --'---· ... . 

25 ........ ----···. ·--- .... ---- .......... -- ... . 

2n ............................................ 1 
27 ........................................... . 

28 .... ----- .. ---- .. -----.-------.--- .......... ' 

29 .. ------ .... -- ................... --- .. ------

30.----- ............ ------- ..... ------ .... ----

5. oo I 

4.RO , 

4. (}5 

4. 4fi 

4. 42 

.J. 3fi ' 

31 ....... ---- .. -----.---- ............. ········ ....... . 

4. 61 4. 77 

-i. !i!l ~Iis~erl. 

4. >lR ' ~IiSsl•d. 

4.0:'1 

4. 02 

4. (I!) 

3. 9\i 

3. 98 

3. 98 ,

1 

B. 9-"> 

3. g;, I 

;). fiR I. 1\1 

1.0! 

1.11 

I. liS 

l.O:i 

!.11:1 

J. 12 

·1. 2~1 

!. 2! 

Lll 
·1. 21 

"·58 
:i. 31 

ti. 21 

5. R-i 

4. Y7 

4. R7 

4. 9:1 

4. fi:l 

-!.53 

-l. ~18 

:i.-12 

4. 2tl 

4.:14 

4. 31-1 
I. 211 

4.10 i 

J.10 I 

J. lS 

1. 22 I 

1.-l" I 

1.:)'2 

-l. :10 

L 02 

L O:i 

4. 05 

-l. 02 

4. S5 

-Lf,,'\ 

L 4.') 

4. 2.') 

4. 20 

4.1S 

4.1-" 

-i.1S 

4.1.5 

3. ~~~ 

., ,, .. 'I ,),, .... 

:-t DR 

B. 7S 
:). 9:2 

3. !J2 

3. S.5 

3. 92 

3. 80 i 

3. R21 
3. !iX I 

3. 90 

3. 70 

3. S5 

5. 72 

3. 72 

3. 72 

4.10 3. 7R 

:l. \!R I 3. 7S 
4.00 ........ 

"Rearlings through i.-e fl••f•ember G-31. 

:). 7'2 I .).ll!l 

3. 92 I ·1. 7.'-'. 

·L 15 

-!. ;)S 

4.-18 

4.4.') 

.J.J.S 

4. 02 4.li:i 

:3.92 4. fiO 

4. 08 1. .j;) 

4. 22 4. il2 [II) 

I 
-!.08 i 

4. 70 : 
.J.. \JO I 

4. c.s 
4. 4.5 

4. Hfi 

4. 78 

4. /.'i 

!.!10 
4. 60 

-1..50 

-J.!i:i 

-1. !lO -!.15 

4. 421-- .... .. 
l.JX ...... .. 

I 

1.:1.-: 

I.:;~, 

1.:-\2 

I. 2X 

1. fiU 

I. 22 1. ,';!) 

1.121--------
4. :-;s , .•..•••• 
fi. 10 : I. ~lO 
!.9!1 J ...... .. 

Lti'-' 1 ....... . 

4.m·i 1 ...... .. 

4. \12 7. 00 

-l.tiS 1 ...... .. 

.J.-J.') ~ ...... .. 
1. ::JR 5. go 

.J. 72 

!. .)2 

4. :iS 

4 . .J.') I t.no :")_ !lo 

~: ~~ II ... ~-- ~~. : ::: : : :: 

Rating tahle fol' TFinooski Rii'N ot Richmo/l(l, n., .f1'om June .!5 to lh·cem1Jet' .u, Jgos. 

}hi. 8cmnd~(n-t. Pnt. 8r'I'Ond:(n·t. 

3. 7 1:)\1 4.4 44R 

:-~. ~ 164 --1-.5 1)17 

3.H Hl5 4.6 602 

4.0 io)·~-) 
.-r)...., 4.7 700 

4. 1 •),....._ _,, 4.S 800 

4.~ :):)0 4.H ~lOO 

4.3 387 5.0 1, 000 
-----------

Gage 
heig-ht. 

Pot. 

5. 1 

n.~ 

;).:-; 

.5.4 

.'),;) 

5.13 

fi. 7 

Dii<l'harge. 

Sccnn r 1 ~(crt. 

1, 100 

1,200 

1' :300 
1, 400 

1, 500 

1, GOO 

1, 700 

nagl' 
height. 

Feet. 

5.~ 

;), !1 

G.O 
fl. 1 
c •) ), ~ 

f •_I ). 0 

I 

8r'l'li/!IT~fnf. 

I 

l,HOO 
! 1, HOO 

2,000 

2, 100 

2,200 

2,300 • 
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[!lrainage area, SX.') !'<(IIare mile~.] 

Discharge in seeond-fect. 

}font h. 

Maximum. : Mmimum. ::\lean. 

J nne 25-31 ______________________ · _______ . ____ _ 
July _____________ . _____________________________ _ 

August a ___ _______________________ . _____________ _ 

September. ___________________________________ . __ 

October _ .. ___ . ____________________ . ____________ _ 

~ovemher ______________________________________ _ 

1, 000 . 

2,210 

850 ' 
267 

1, 180 
1,400 

503 . December b 1-5 ________ . ___ . _________ . ____________ 
1 

----'-----

a Gage reading~ for .\.ugu~t :3 and 4 estimated. 
bFrozen DeC'emlwr ti-:31. 

WINOOSKI IUVER AT WINOOSKI, VT. 

"'I 41, I 
635 

221 668 

224 i 395 
135 192 

I 

144 1 

506 

287 600 
436 I 

I 

476 

This station was established :March 18, 1903~ by H. K. Barrows. It 
is located at "' High Bridge~~· a covered wooden highway bridge on the 
road from \Vinooski t(> the limekilns. The drainage area at this point 
is 985 square miles. A chain gage is attached to the outside of the 
downstream trn:-<s ~ length of chain, 52.15 feet to 50-foot tag. It is 
referred to bench marks as follows: (1) Top of marble railroad monu­
ment~ ~ feet south of traek and no feet west of road crossing; eleva­
tion, H-±.17 feet. (2) Top of white marble railroad monument in 
center of track, middle of roek cut~ elevation~ 89. 8~-{ feet. (3) Marked 
point on :-<outhwest corner of ea~t bridge abutment of railroad bridge 
No. 5~ elevation, 8-!. 75 feet. All elevations refer to the datum of the 
gage. Measurements of flow were made from railroad bridge located 
about 1 mile downstream, near the crest of the dam of the electrie-light 
plant. This dam is 37.50 feet ahove the datum of the gage. As power 
is u:-<ed here for electric lighting only, 'vater is not used at all during 
daytime. At low stages of the river, however, the water level may 
he below the crest of the dam and 'vater will be drawn down during 
the night and ~to red during- the day~ consequently, gage height~ below 
38 fept mean nothing as to amount of flow except that the Rtage of the 
river i1' low. Tlw :-<tation wa~-; discontinued November 29, 1H03~ on 
account of the g·enerally nnsati:-<faetory eonditions for a low-water rC?c­
ord. The gage was read twiee daily by John De Forge of 'Vinoo::~oki. 

The observations at this station during 1H03 have been made under 
the direction of N. C. Grover, district hydrographer. 



HOYT.] ST. LAWRENCE RIVER DRAINAGE BASIN. 351 

lJi.schw·!Jl~ /Jif((.SUI't'IIU'nf8 uf lri;wo8ki Ril'f.l' ut ll'inooski, n., in J[i().], 

I 

Gage--~- . 
Date. Hyrtrographer. 

1 
height. I l>I~eharge. 

- -I --- - - 1-,~ i """""'"~-
Mar('h 19 _. ____ .. ____ .. ____ . H. K. Barrows. ____________ . __ . -!3. 25 7, 450 

March :-n . ____________ . ____ . A. 1>. Butterfield ________ . ______ ! 40. 80 4, 476 

April to\_. ____ . __ . ____ .. ____ -1- .... do ____________ . ________ . __ 41.30 5, 510 

Do_ .. __ .. _ .... ___ . ___ .. __ ... do .. ____ ....... _. __ .. _. _.. 41. 30 .5, .59fi 

April 1:1 __ __ __ __ __ __ __ __ __ __ H. K. Barrows ... ___ .__________ 39.65 2, 510 

April1.5 ·------------------- A. D. Butterfield ............... : 39.50 ~,415 
Do _ ......................... do .. __ ... _ ........ __ ... ___ 

1 

:)9. 45 ~. 210 

1, 57-5 

l, 16.5 

I 
April 20 __ . _ .. __ .. __ .. __ . __ . H. K. Barrows ....... ____ . __ ... 39. 00 

April 27 ___________ . ____ . ___ A. D. Butterfield .. ______ . ______ ' 38. 70 

May 9 ... __ .. __ . _ .. ___ ...... H. K. Barrows ....... __ .. __ __ __ 38. 35 740 
;).55 May HI.. ________ . __ ... ____ . A. D. Buttertiel<L ... ____ ... __ __ 38. 05 

Jican daily !fU[Je height, in feet, ~~r Winooski Rit•fl' Ill Winooski, n., for lYO.J. 

Day. I ::\Iar. 
1
1 Apr. 

_I_____ I ___ _ 
I 

L .................................. 1 41.~5 

.. ---·1 40.70 
.. --------.---------------.-
g _____ .. ............ ...... . ...... i 40.31) 

~ ....................... -. 

::::::::::::::::::::::::::: :J::::::: 
4~. 35 
40.X{j 

40. t>O 

May. Jnnl·. .July. Aug. 

3S. 70 87. tiO ;{8.10 38.30 

3R60 3~60 3&30 3&10 

38. 60 37. GO ~- 25 37. 90 

ax. 40 :{7. 70 38. oo 37.90 

38.40 ' :)7. "" 38.00 37.90 
3~40 8~50 3~00 3~90 

7 ........................... :....... 40 . .">0 i ::\8.2fl 37.30 38.10 

38.15 

::!8.05 

:3.'-'. 00 

:18.00 

3-'-'. 00 

37.95 

38.10 

37.90 

87.80 

:::::::: ::::::::::::: ::::::: ::::::::. ~~: ~~ I :~: !~ ~!~: :~~ 37. 7G 

10........ .. ..................... --I 41.10 ' 38.30 :{t). ,')() 

11. ....................... - .......... ! 40. :.!0 38.20 37. i\5 

12 .... _...................... . .. .. . .. 39.85 38. :.?,') 38. X5 

1iL....................... I 39.65 3!-l.1:i I 39.65 

14 ............ -............. 39.50 38.10 40.05 

lfl ........................... ······· 39.45 31-i. 10 ' 40. 10 3b. 0.5 

37.45 

:37.6.1 

:37. ~0 

37.70 

37.5.) 

37 . .).') 

37.50 

37.50 

37.55 
;{7. 55 

16 .............. -............ . . . . . . . . :{9 .. 'i{) 

] 7 ................ - ... - . . . . . . . . 39. 60 
UL. ..... . . .......... -~~--~~-~ 39.30 

HI ........ .. 

20 ...... . 

21. ..... . 

~:;__. 

-~4 .. 

·.•ti. 

'27-.-

:!S .. -

:.!•.L .. 

:;o ... 
:n .. 

43. ::\0 ' 39. 15 

4ti. 40 

···-···· :: :: ·l!l. iO 

........... 17.!0 

:m. o."> 
ax. 911 

88.90 

:-IX. XO 

:-IX.7i'> 

::;:-;.xo 
:-11'. 70 

II. 711 :-IK6fl 

n. -10 "·"· tio1 
41. 10 ilS. tiO I 

I 

40. 5ii ! :x til> ! 

Jtl.7;) ........ 

38. 10 39. -t.'i 37.95 

38.10 : 3X. 60 37.90 

38.10 1 s:-;_ 5o 1 s1. 9o 

38. 10 · :3s. 40 37.90 

:i8.0:i 

3X.OO 

:n. 9il 

:-li. !JO 

:li. \lO , 

H7. ~.~ 

:n. ;.~ r 

o)/, /() I 

:l7. 70 

:-11. iO 

:!7. ill 

:;7. 70 

3X.40 

:31-i. tiO 

;{X. 90 

:w.oo 
:1.<.:. !JO 

:lS.f>O 

;)X, ,')(1 

HX.nO 

:-li\, 40 

;lX.:!O. 

::l8. 00 I 37. XO 

:-IX. 40 37. 9f> 

:19.30 :{7. C,() 

:w.:-10 a7.no 

:w.:>o :>7.G5 
:1\cl. oo :>7. r,o 
:w.oo 
:-1\l.tlO 

:-Iii. XC! 

:l.'-'.ti() 

:-lb. :-;o 

1"1 

Sept. I_""_ J<o" 
.... , 3-t. 10 I 39. "5 

:n .. r,o. 
37.3.') I 

36.45 ; 

35.35 

33.5.') 

35.30 I 39. 70 

37. 30 39. ;,o 

37.20 39. 50 

37.40 39.50 

87. 80 39. 4-'i 

38.55 

39.00 

39.40 

40.10 

40.00 

39.75 

39.10 

39.10 

38. 9.5 

38.75 

39 .• '>0 
39.40 

39.40 

::\9.40 

39.40 

39.::\0 

39.30 

39.10 

39.10 

39.10 

33. 30 . 38. 70 ' 39.25 

:15.45 31-i. 95 

35.15 39.40 

34.110 

34.55 

31.50 

:lB. 40 I 

:\4. fi.'l 

:H. ttl 

:):-l.tiO 

:;4, ·Ill 

:>:-;. \lO 

:-19,75 I 

:l!J. 70 ' 

ax. \JO 

:l.'-i.\1!) 

:ls. 110 

:-IX. SCi 

:)9. ::10 

:w. 20 

;!S, !lei 

;;s. \10 

39. f10 

40.30 

40.~0 

40.70 

40. On 

:-1\l.fi() 

:w.:;o 

:W.:!O 

:-19.10 

:w.2.'> 
:l8. X(' 
ill) 

''); o n•t·orcl A ugu;.:t 21> to :-<(·plt•ml H•r 11. '' Statimt tli~(·ontinued Nr•Yember 29. 
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](Ifill!/ (,c/1{1' }II' ll"itwu.~ki Nir,·rul ll'inuu.~ki, n., fm111 Jfrtn·h 1.'>' to Xonemha !8, /[!(),{, 

----- -------

I' I 

ll>iseharge. ' (~age Discharge. < ~agl' 1 >iseharge. Uagc Diselmrgc. , <lage 
height. height. height. _II height. 

!------1 ----------

Pcct. ,'kconrl-jcet. Fr_ef. so·o1ul-faf. Peel. 8econd-fcd.]

1 

Feet. ! 8cconrl~(cct. 
I 

88.0 30.5 39. 1 1, 71.5 40.2 3,415 41.3 ·\ 535 

3, 585 1: 38. 1 420 39.2 1, 85.5 40.3 41.4 5, 750 

38. 2 537 S9.3 2,000 40.4 3, 760 41.5 5, 9ti.5 

38.3 657 3H.4 2, l..J:;) 40.5 3, 93f) 41.1) 6. 180 

88.4 780 :m.5 2,2t15 40.6 4,115 41.7 1),395 

38.i1 U06 39.fi 2,4-!6 ..J-0.7 -!,300 -!1. 8 t), 610 

38.H l,O:H 3H.7 2,600 ..J-0.8 4,495 41.H o, 82.5 

3S. 7 1, 165 :-m.x -~, 7fl5 -!0.9 4,6\-l.l) 42.0 7,040 
:)8. X I, 300 :m.u 2,U1G 41.0 4,900 

B8.H 1, 4:35 40.0 ;), 080 41. 1 5,110 
3H.O 1, 575 40.1 ;), 24.5 41.2 5,320 

Tangent at 41.2 feet gage height. Differences above thi8 pt•int 215 per tenth. 
Disd1arge under gage height 38.0 feet not applied on account of low veloeity, ren­
dering the discharge measurements uncertain, and on aecount of fluctuations of gage 
height at dam belo·w. 

E8tinwted monthly di8chw·!te c~f lFinoo.ski River <If TVinoo.ski, n., fu1· 190.J. 

Discharge in ><econd-fcct. 

:Month. 
~raximum. I -:\Iinimum. ! Mean. -

1--1----~--
::VIarch 18-:-31 . _. _. _ ... ____ . ______________________ .. 23, .595 4, 025 11, 873 
A.pril .. _________________________________________ .. I 7,792 1,034 2,871 
::VIay 1-21 ___ .. ___ . _______ . ____ . _ . ________________ _ 1,165 305 616 

~245 537 1,416 

2,000 305 810 

.T nne 12-30 .. ___ . __ . ______________________________ _ 

July 1-15, 20-31 a _________________________________ I 

.August 1, 2 .. ____________________________________ -I 6.57 420 .538 
Rep tern ber _______ . _______________ . ________________ ' _________ . _________________ _ 

Odober 7-8L ____________ . _______________________ .I 3, 24.5 I 970 1, 866 

~ over~l:~ _1-2~~~ ----~- ________ ~~~ _ ~~~- _ -~-- _ ~ _ -~--~ 49.5 I 1, 300 I 2, 327 

a 1 to 15 inclusive and 20 to 31 inclusive. 
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OTTER CREEK AT 1\HDDLEBURY, VT. 

This station wa:-; e~tahlished Aprill~ lfH)3, hy H. K. Barrows. It is 
located at the railroad bridge iu the village of Middlebury~ above and 
\vithin the influence of the clam u:-;ed for power purposes. The water, 
however, never fall~-5 below the crest of the clam. The drainage area 
at this point is 615 -:;quare miles. A chain gag·e is attached to the 
downstream truss of this bridge; length of chain is 17.52 feet to the 
lC)-foot tag. It is referred to a bench mark on top of south holt in 
bridge seat on downstream Hide of north abutment~ elm'ation, 20.08 
feet above gage datum. :Measurements are made from a boat at 
medium stages~ and from a stone-arch highway bridge about one-half 
mile downi:\tream at low stages of the ri\,er. The current at the gage is 
small, except at high stages of the riyer~ at the stone-arch bridg·e it i:::; 
medium at low stage:-; of the river. The banks are high and not I'!Ubjeet 
to overflow~ and the bed is permanent. The gage is read twice daily 
by R. P. Bingham, of Middlebury. 

The observations 1tt this station during 1H03 have been made under 
the direction of N. C. Grover, district h~'drographer. 

Discharye l/U'((W/'1'/Ilfnt.~ of Utter Crak at Jiiddlebury, n., in 1908. 

Date. Hydrographer. 

April ;) __ . __ ......... _. _.... C. B. Brownell _. _ ..... _ .. _ .... . 

April 18 .... _. __ . __ .... _. _.. H. K. Barrow:-: . _ .... _ ... _ ..... . 

~~~~19~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ :~~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
May 19 ..................... 

1 

••••• (10 ·····-·-·-···-··-··-·--· 

~:~:~ ;~_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
July 18 .. _ ... -....... _. _ ..... N.C. Grover._._ ... _. __ .. __ . __ . 

Angut-<t 6 ... _ ......... _..... II. K. Barrow:" ... __ . _ ......... . 

September 14 ...... _. _ ... _ .••...• do ..... _ ......... ___ ..... . 

Noyember~l ..............• 
1 

..... rlo ·············-··--··-··· 

um H7 -04--23 

Gage 
height. 

Peel. 

1.5.90 

13.62 

12. 75 

12. 3.5 

12.20 

13.05 

12.20 
12.00 

12.25 

11. 71 

12.48 

Disehargc. 

Sccund}cct. 

3, 7:30 

1,335 

640 

455 

235 
835 

245 
284 

3:17 

190 

484 
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. Mean dnily gage height, in feet, of Otta Crrck at _Middlebllry, n., for 1908. 

Day. J AP'· ""Y 1·"'"'_1 Jnly.l-"""'~1·"'"' ! ~·tJ Nm. I _""' _ 
L .......................... · 1ti.10 1:2.62. 11.5~ 12.-10 12.20 12.20 112.00 12.30 I 12.02 

4
:: :_ ._- _: :_ :_ :_ :_ :_ ._- _: _: _: : __ : : __ : _: _: _: : __ : :_ ·_. _: _:: 1,1 ~~: ~~ II ~~: :~~ I ~~: ~~ ; ~~: ~~ ~~: ~~ I ~~: ~~ I. ~~: ~~ ~~: ~~ i ~~: ~~ 

- - 1fi. 80 12. 41-\ ' 11. \JO 12. 45 12. OS I 12. 20 12. 10 I 12. 22 . 12. (),') 

1-').70 I 12.45 I 11.S8 12.20 12.::!0 '1

1 12.20 12.02 12.20 12.05 5.- .... -. ·----. --··· .... -· -·: 
6 ......................... .' 15.GO 12. -1i'l 11.80 12.10 12.20 12.30 12. 15 12.45 n 10 

ln.;--,.') 
1 

12. 42 11.88 I 12.20 12.18/i 12. o:"i 12.50 12.58 11.82 

15. 45 1:1. 40 11. 5~ 12.15 12. 20 12. 10 I ] 2. 48 12. tiO 12. 00 ~:::: :::::::::::::::::::::::1 
9 ...... ---- --·---- ..... --- .. i ].). 3i) 12. il5 11. 7.') 1 12. 10 I 12. 20 I 12. 10 12. 781 12. 32 12. 05 

io ......................... _ v>. 2i'l 12.35 11.92 . 12.10 : n. 92 12.1o- I 13. :.!R 12.40 12. oo 

n ......................... _.: 1i'i. on I 12. 20 
1 

12.25 12. m I 12.12 12.10 
1 

13.40 12.32 12. oo 

1
1

·
3
2: ._ -_ -__ .. _ -_ ._ ._ ._ ._ . __ · _ .. _ -.. _ .. _ ._ ._ . _____ . ___ ·_I 14. s., I 12. 2i) 12.38 12.02 12. 6.'i 12.02 13. o5 12. 30 12. oo 

_ _ 14.ll0 12.25 13. 42 11. 68 I 13.02 12.00 i 12. 78 12.30 12. 18 

14 .......................... -1 14.20 12.20 13.9-'i 11.80 I 12.72 11.75 12.48 12.25 12.32 

15 ...................... _ .. _. 
1 

13. 80 12. 20 1 13. G5 I 11. 9.s 1 12. 45 11. 85 12. 40 12. 30 12. 92 

16 ........................... 13.70 I 12:20 I 13.08 12.021· 12.30 12.00 1:?.28 12.02 12.80 

17 ......................... --I 13. 72 12.20 12. 8.) 1 12.02 12. 0.5 12.05 12.20 12.22 (n) 

1212:~:- ._· __ :_ :: ._-___ ·_ :: : __ : __ : __ :_ .:-:: -_-- -_-. ·_·. :::::::: :_ ::::::::::::II ~!: ~~ ~~: ~~ ~~: ~~ ~~: ~: I ~~: ~: .1· :: :: I :: :: :: : 
_ _ _ 13. 3n 12. 20 12. 4."> 1 11. 7.5 12. 30 12. 20 

1 

13. 18 12. 85 

13. 25 12. 10 12. 5o 12. 12 12. 5o 12. oo ' 12. s8 1 1·2. -t5 

22 ......................... - 13.08 12.10 I 12. 9.') I 12.40 12.70 12.08 12.68 I 12.30 

23.. .. .. .. .. .. .. .. .. .. .. .. .. 13. 0.5 12. 10 13. 55 ' 13. 85 12. 55 12. 10 12. 52 12. 22 

24.. .. .. . .. .. .. . .. .. .. .. . .. 12. 90 12. 12 13. 10 I 13. 52 12, 22 12. 08 12, 70 12, 32 

25 ........................ _ 12.88 1l.G:2 12.75 1 12.95 12.20 12.00 12.70 12.40 

26. _ ........ _ ... _ ............ 1 12. so 11.88 I2.G2 I 12.62 12. 32 11.95 12.55 12.12 13.40 

27- ...... - .... - - . - .. - .... - -... 12. 70 11. 9-'i 12. 88 I 12. 55 I 12. 45 11. 851 12. 50 12. 00 'I.- .... -. 
'JS 

1

12. 75 11. 9-" 12. 72 12. 55 12. 58 11. 65 · 12. 50 12. 10 12. 70 

;3.-09: :_ :_ :_ :_ :_ :_ :_ :_ :_:: :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ :_ -_. :_ 12. 70 11. 95 12. 45 12. 32 I 12. 38 11. 80 12.40 12. 2R ... --- .. 
_ .. 12.G5 11.90 12.38 12.32 12.32 11.981 12.40 11.90 , ....... . 

3L _ .. ___ ... __ ..... __ ....... -1--...... 11. 9o 12. 2."! 12. 1o _. ___ . _ .
1 

12. 35 . __ . ___ ·[ 12. 5o 

a Readings through iee December 17 to 31. 

Rating tablt> fm· Ott a C1-eek at Middlebury, n., from .April 1 to December 31, 1908: 

I Gage 
1 

• 'II Gage . • 
1
: Gage i 

1

1 Gage 
1

' • 

I 

height. I Dtseharge. , height. I>Ischarge. I height. DiRcharge. height. Discharge. 
I II I 

---~----~-~- ----~---~---- ---.------

1 

P1et. I 8eronrl-jnt.

1

1 Pert. 8r'rrmll:feU. Feet. 'I 8errmd:feet. Feet. I 8crond:feet. 

11,1) 163 12.fi 501 13.4- 1,120 14.6 2,300 

11.7 I 188 [I 12.6 I 555 13.5 I 1,210 14.8 

n. s I 217 12.1 61o 13.6 1, 3oo 15. o 

11.~1 2--18 12.8 670 13.7 1,400 15.2 

12.0 
12. 1 

12.2 

12.3 

12.4 

283 

320 

360 

403 

--!.50 

12.9 

13.0 
13. 1 

13.2 

13.3 

740 

810 
880 

955 

1,035 

13.8 

13.9 

14.0 

14.2 

14.4 

1,500 

1,600 

1, 700 

1,900 

2,100 

15.4 

15.6 

15.8 

16.0 

2,520 

2,740 

2,\160 

3, 180 
3,400 
3,620 

3,8--10 

---·-------~----------------~-----------------------~-------

Table ·well determined. 
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Estimated monthly discharge of Otter Cl'eck at Middlelmry, n., fm· 1903. 

Discharge in second-feet. 

1Ionth. 
)1-::i~::.-~~Iinimu~~-~~~--

April ........................................... . 3,g5o 582 1,987 

.1\Iay ........................................ _ ... . 566 168 370 

June-------· .. --------- ______ .... ------ ____ ..... . 1,650 159 573 

~s~:.~~::,: -::-::-:-: ___ --:---:::::::: -_ ---: ::-:: I 

1, 5.50 183 4-!8 

82-! 2-!2 -H7 

403 175 :103 

~:~~:.::.~;::::::::::::::::::::::::-:::::::::::::::I 
December 1-1 6, bw l usi ve ___ . __ . _ . _ . _ .... __ .... _ .. -~ 

1,120 283 541 

866 2-!8 431 

75-! '>')':> 356 .......... ,_) 

SARANAC ltiVER NEAR PLATTSBURn, ~. Y. 

A gaging station 'vas esbblished at a dam at this place l\1arch 27, 1!103, 
by A. J\1. Evans. The record ineludes the flow over a straight spillway 
crest IDO feet in length, the discharge through two 5-foot wa:ste gates 
when open, and through four 33-inch Victor turbines, controlled hy 
r.,utomatic governors. Experiments have been made at Cornell Cni­
versity hydraulic laboratory on a model of the ogee section for 
computation of the discharge. The gage on the crest of the dam is a 
vertical It hy G inch cypress board reading from zero to 7.5 feet. It 
is attached to the wing wall on the right side of the stream above the 
screen rack. The tailrace gage is similar in construction to the crest 
gag·e and is attached to the timber crib which forms the dyke. It is 
on the left side of the tailrace, about 15 feet below the power house. 
Thf, bench mark to whieh both gages are referred is the downstream 
corner on the left side of the right abutment near the waste gates. Its 
elevation is 8.07 feet above the zero of the crest gage and 23.8f) feet 
above the zero of the tailrace gage. The gages are read and the record 
furnished by A. E. Hare, the engineer at the Lozier Company's plant. 

The obseryations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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~fenn daily di~<clwrge, in second-feet, of Saranac Ricer new· Plattsburg, JY. r., for 1908. 

Day. I Mar.~~-- ~lay~-~ June.[ July.,_Aug. I Sept. ~~~-~ NoY. ~~ 
1. ... - ... -.-.- .. -- -~· ...... _II' 1, 092 X-!6 3921 6()9 1, 320 I 545 -!261 706 i 575 

2 ........... ··--·· -------- 1,77b 736 274' 1,593 1,002 564 501 7081 590 

3 .................. :1 ........ 1,778 ti5X 39211,419 8-!6 669 638 473 583 

4 .................. ---·----1 3,92-! G69 333 1,002 712 470 G15 531 615 
5 .................. -------- 2,920 7121 168 8-!9 626 -!96 670 601 6-!8 

:~: :::: : ::: ::::: : :::: ~!!~ § § 1~ § § ::~\ !~I § 
12............ 1,759 689 624 486 2,332 476 1,035 692 543 

13.................. 1,698 54!1 1,38-! 474 1,573 4-!3 750 771 517 

1L:: :::: : ::t : :::: l:f~ ~ '·§ ill '·§ ~-- ;;- ~~ ;~ ~ 
18.----------------.

1

.------- 1, -!62 I 5X3 545 599 693 I 362 801 695 ' 417 

~~~~:~~:::::~:::::J:::::::: ~:~~~ :~ ~~: ::~ 1,~:~ :~! ~:~~~ ~!~ :~~ 
~~::::::::::::::::::1:::::::: ~:~~~I ~~~ ~:~~~ 1,~:~ :~~ :~~ ~;: :;~ :~: 
23 .................. ----·-·· 1,734 515 989 1,037 706 505 611 73ti 679 
2-L................. .. . . .. .. 1, 523 4XG 306 1, 2-!7 712 333 588 709 689 

~~:::::::::::::::~::1:::::::: ~:~:~ ~~: ~:~:~ :~: :~! :~~ :~~ :~: ~~~ 
~~:::::::::::~::::::1 ~:~~: ~~~ ~:: ~~: ~:: ~~: ~~~ ~~~ ~: ~~~ 
29- -- - - -- --- -- -- -- -- i 2, 300 306 I 356 712 G69 599 54.5 565 443 609 

:: : : : : I ::: __ ,~ : ::: __ ~, 
1

,_: :: .,, :: .,, ~~ 

l~~timaterluwHthly discharge of /3urwwc Ril•er near l?lattsbwrg, lV. r., for 1903. 

[Drainage nrea, 62-! square miles.] 

Discharge in second-feet. 

1\Ionth. 
:\Iaximum. :Minimum. Mean. 

ApriL _____ ............. _ ..... 3,924 306 1,639 
May - - -- .. - - ~ - - - - ---- ------ .... 8-11) 136 518 
June . __ ..... __ .. _____________ 1, 714 168 652 
July --·-------------·-·-·-·- ... 1,593 206 768 
August . _ ..... _ ........... _ ... 2,332 333 831 
September._ .......... _ .. _ .... 669 195 448 

October ____ ... __________ .,. ... _____ 1,334 426 689 
November •.... _ ..... _ ........ 772 4-13 651 
December •................. _ . 838 -117 607 

Run-off. 

Second-feet I Depth in 
per s9uare I inche" 

mile. ·· 

2.62 2.92 
. 83 . 95 

1. 04 1.16 
1.23 1. 42 
1.33 1. 53 
. 72 .80 

1.10 1. 27 
1. 04 1.16 

. 97 1.12 
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SARANAC RIVER NF~AR SARANAC LAKE, N. Y. 

The head·water:s of Saranac River lie in ~outhern Franklin County. 
The southern boundary of the drainage basin is the Ampersand 1\ioun­
tain range. The stream drains the north slope of the most elt>Yated 
region of the State. To the northwest of Ampersand Range is a 
region of lakes and ponds, in which region arise three of the principal 
streams of the St. Lawrence-Champlain drainage in New York-St. 
Regis, Raquette, and Saranac rivers. In 185± a timl!er dam was built 
below Lower Saranac Lake for the purpose of flooding logs. In 1S98 
a masonry clam and lock were erected by the State at this r:)oint. The 
drainage basin above the State dam is in part very precipitous, and is 
almost entirely forest covered. 

Saranac River enters Lake Champlain at Plattsburg, and owing to 
its somewhat equalized flow and rapid fall presents numerous oppor­
tunities for power development. 

During the months of J nly and August, 1902, a series of gage read­
ings were taken at the State clam under direction of the late Elnathan 
Sweet. In March, 1903, a gage was erected in the pond above thi:s 
clam and observations of the depth of overflow, opening of wasteway, 
and lockage were taken during the navigation season, l\1ay 17 to October 
31, 1903, inclusive, by Ben. R. Baker. The clam, which i:-; of masonry, 
8 feet high, has a nearly vertical downstream face and an upstream 
inclination on the coping of the crest of 1 foot in G, hacked hy slope 
paving with a batter of 3 horizontal to 1 vertical. Coefficient:-< of dis­
charge have been computed from the experiments at Cornell Univer­
sity hydraulic laboratory. The stuface areas of the several lakes and 
pond:s are as follows: 

Trrtter wrfar·e in 8aranar~ Bm;-in, N. Y. 
Sq. mile~. 

Upper Saranac Lake_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ . _ _ 8 .• 5 
Middle Saranac Lake_________________________________________ 2. 5 
Lower Saranac Lake_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 . .5 
Big Clear pond.______________________________________________ 2. 0 
Fallem1hy'R pond _______________ ._____________________________ 2. 0 

Combine<l area, thirty other lakes and ponds _______ . _ _ _ _ _ _ _ _ _ _ _ 7. 0 

Total water-surface area _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2.5. 5 
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About 1n per eent of the upper drainage area is water :-"nrface. 

/Jminu!Je 11/'f'll.~ 1~( 8nrwwc Uil'f'r, _cV. }~ 
84.. miles. 

Above Saranae Lake State dam. _________________________________ 1fi7 
Above Saranac Lake villa~w _______ ... _ ... _ ... ____ . ___ . _________ 202 
Above Franklin Fallll _______ . _ ... ___ ..... ___ . ______ . _. ____ . ____ . 307 
North Branch Saranae Hi n:•r _ .. ___ . ____________ . ___ . ___________ _ 
At junction North Branch __ ... _. _. _. _. _ .. _. _ ... _. ___ . _. ______ . _ 
Above High Falls ________ . ___ . ____ . _ _ _ _______ . __________ _ 
Above Cadyville ______ ._ .. _ ... ___ . ___ ... ____ . _____ . ______ .. ____ _ 

-!99 

518 
593 

Above Kent Falls ____ . ____ .... _. __ ._ .. _. __ . ___ .. __ . __ . _________ 596 
Above Morrisonville __ .. _ .. _. ___ ... ____ . __ . __ .. __ . ____ ._. _______ 598 
Above Lozier dam ______ ._. __ .. __ ._. ___ . ___ . ____ . _______________ 62-1 
A hove m

1
mth ______ . ___ .. ~ _ .. ___ . _. ___ . _. ______________________ 630 

[:-<o. 97. 

E~timated mmdhfy di.~r·lwr!JI' ~~r ,'-,'amuac Hit'l'l' )ICII/' Srtrrmac LrtkP, ]{. r., .for 1903. 

[Drainage an·a, lliH Rqnare milt>~.] 

1 li;-:C'.hargP in ~<'('on<l-fl•et. Rnn-off. 

:Month. 

Maximum. Minimum. 

May 17 -BL ____ . _______ ... ____ 
... - ... ----- ... - 104 120 0. 7130 

June ____ · ______ .... _____ . ____ . 208 52 130 s•)':> . .,..,) 0.01 
July ----------------- -------1 228 136 173 1. 09.5 1. 27 
August ___ .... ___ ... ____ . ___ .. 228 180 212 1. 342 1. G4 
Septem her ___ . _ . _________ . _ . __ . IHn 83 136 . 8Gl . 95 

J.l[enn duily rli.~rhnrge, -in second-feet, rif ,\;,'araJwc Rirer nt State rlam near ,-,'arwwc Lake, 
.:Y. r., for 1.902. 

Ilay. 
1

.Jnly. I .\ng.ll nay. I July. Aug.[ Day. I July. lAng. 

::: ~ I ::~!I:~ ' ::::· ~~:I ~; : : : :: :: 1,:::::: ---~~~ 
3 ' 1-! 193 25------------------ 138 17-! 

;:: ::: : ·;~~!lj;: : : :.::::• .;~liE / : <I;~~ :~ 
I• 

9 . - - - . - -- - - -- - - - - - 212 20 -- -- - . -- -- - - -- - - - - - - - -- . 178 31 - - - - - - - - . -- - - - - - -- 128 

10--.---------------------
11 .................. _I_ .... . 

I 

21 .................. · .... .. 

181 I :.!2 ••...... - ...•••.. -I- .... . 
17-! 

174 
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Afcan daily disclwryc, in scr'ond~(el'f, r:f 8arrmw' Rica at State dam 1lt'CII' 8ara11ac Lukc, 
.N. }'.,fur 1903. 

--------

Day. :Mny.
1
June.:July.:Aug.

1
Sept. Day. \May. June. July.!Aug.ISept. 

~ ::::~:::::~:::: -- ~~~ -~~~I ~~~I ~~~ 1 ~:~::::::·:::::::·1 ~~~ ~~~ ~~~ ~~: 1 ~~~ 
3 ........ _...... 104 1.':9 :.l:.lt' 170 Hl................. 1::!8 153 136 208 1:20 

4....... .. . .. . . . 90 170 :.lOS 170 :.lO................. 136 1-13 136 ::!18 104 

.5 . • • • • • • • • • • • • . . 711 170 :.lOS 189 :.lL................ 136 170 153 228 104 

6 •. ..... .. ... . . 76 170 :.lOS 189 2:2..... ..... ... ..... ..... 189 170 22S 104 

7............. 7tj 170 :.lOS 189 2:~................. 136 189 170 22S 104 

8............. 76 170 208 I 170 24................. 1:20 189 170 208 I 104 

9 . . . . . . . . . . . . . . . . . . . . . . . 64 170 :.lOS 170 25... . . . . . . . . . . . . . . 104 1S9 170 208 104 

10................. . . . . . . 64 170 

11 . . . . . . . . . . . . . . . . . . . . . . . 64 170 

12 ............... . 

13 ............. . 

14 .............. . 

1-'i •.•......•••... 

1ti .........•...... 

52 170 

170 

76 170 

-----~~ 90 

1

1i0 
. . . . . 10-! 170 

208 

'228 

238 

21S 

::!08 

:.lOS 

:.lO:'\ 

1612 26................. 104 

145 27.. .. . . . . . . .. . . . .. 104 

13G 2S................. 104 

13G ::!9................. 104 

13t> 30 ................ . 104 

136 ~L ................ 
1 

104 

1:~G 

I 

:.lOS 

208 

:.lOS 

:.lOS 

208 

170 

170 

170 

180 

2~8 

228 

208 

208 

:.lOl-l 

19S 

189 

180 

104 

104 

90 

90 

83 

Observations at the dam of the Hannawa Falhl Power Company on 
Raquette River wet;e taken from September 31, 1902, to March 31, 
1903. The discharge has not been eomputed. A gaging :-:tation ·wa:-; 
established at l\1as:-;ena Springs higlnvay bridge on Raquette River 
Septembet 21, lf)03. Ob:-;ervations were continued until October 17, 
1~03, and will be again taken up ·when a ~uitable observer can be found. 
The gage is a Yertical scale attaehed to the rig-ht abutment on the 
upstream side of the bridge. The bench mark is a cro:-;s painted on 
the outside downstream corner of the foundation adjacent to the sul­
phur springs. Its elevation is 1~.:n feet above g·age datum. The 
bridge hao a single span of 167.5 feet. The current. is swift and uni­
form. The banks arc not subject to overflow. The channel is straight 
for 300 feet abo,,e and 1,000 feet he low the bridge. The head waters 
of Raquette Riyer are on an elevated plateau dotted with mountains 
interspersed with lakes. The region i:-; timbered~ hut numerous 
marsh and swamp areas exist. Many of these are on the divide and 
feed streams flowing in oppo:-~ite directions. Raquette River drains a 
long, narrow basin extending from Hamilton County to St. Lawrenee 
River. Above Piercefield the drainage basin broadens out~ including 
a region containing many lakes and ponds and affording ample oppor­
tunities for storage development, as shown by the following list of 
lakes. 
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Elevation 
of water 
;;urface. 

Surface 
area. 

Drainage 
area. 

Blue Mountain Lake, including Eagle and Utowana Feet. Sq. mileiJ. Sq. miles. 
lakes ______ . ______ . __________________________ _ 1, 788 3.9 39.3 

Raquette Lake ____________ . _ ....... _ .. __ .... _ .. . 1,762 8.3 93.9 
Forked Lake._. __ ........ __ ... ____ .... ____ . ____ _ 1, 741 2 .. 5 39.!-1 
Long Lake _____ ...... _ .... _ ... ____ ..... _ . _ .... __ 1, 629 4. 7 152.2 

Big Tupper Lake. __ .... ____ .. __ . __ .... ________ ._ 1,554 8.0 59.3 

Dminage areas ~~l Raquette Rive1·. 
Sq. miles. 

Blue Mountain and Utowana lakes. ______________ . __ .. __________ 18 
South inlet, above mouth ____________________________________ . 33 
Above Raquette Lake outlet. ___________ .. ___ .. ______ ._________ 118 
Above Forked Lake dam .... _. _ .... __ . ________ . ___ .. _____ . _ _ _ 173 
Above Long Lake outlet. ........ ____ ._ .... ___ ._. ______ . ____ ._ 274 
Above Raquette pond dam. _____ ...... __ .. __ . _____ . __________ . 695 
Above Hanna vm Falls .. __ . _ ... _. ____ . __ ..... ___ . __ . _ ... _ .. _ _ _ 953 
Above Massena Springs .. ______ _ _ _ _ _ _ _ __ _ _ _ __ . __ . _ .. ________ . 1, 169 
Above mouth ..... _____ .... _ ... _. _. _ ......... __ . _______ .. ____ 1, 219 

OSWEGATCHIE RIVER NEAR OGDENSBURG, N. Y. 

This stream ha~ its source in a region of lakes and timbered 
swamps in southern St. Lawrence County. The largest of the lakes 
is Cranberry Lake, which affords valuable storage to water- power 
users on its outlet, East Branch Oswegatchie River. The east and 
west branches flow in a general northwesterly direction and join near 
Talcville. From Gouverneur to Oxbow the river flows southwest and 
then turns abruptly to the northeast. At Galilee it is joined by the 
outlet of Black Lake, and finally enters St. Lawrence River at Ogdens­
burg. A gaging station was e . .;;tablished at Eel \veir bridge May 16, 
1D03. Observations of the stream stage are made twice each day by 
.Joseph H. LaRue. The Eel weir bridge is located just below the junc­
tion of Oswegatchie River and Black Lake outlet. The channel is in 
rock, and is partly artifieial, rock underneath the bridge having· been 
removed by blasting to increase the bridge opening. A chain gage is 
attached to the iron work of the bridge on the upstream side of the 
right span. The bench mark is a square chisel draft on the up~tream 
side of the right abutment. Its elevation is 16.72 feet above gage 
datum. The bridge consists of two spans of 130 feet each. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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Drainoge areas of Oswegatchie Ricer. a 
Sq. miles. 

East Branch Oswegatchie River above mouth _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 358 
West Branch Oswegatchie River above mouth ___________ . _ _ _ _ _ :!72 

Oswegatchie River below junction of two branches _ _ _ _ _ _ _ _ _ _ _ _ _ 630 
Oswegatchie River above Gouverneur _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 727 
Oswegatchie River above Galilee _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 033 
Indian River above Phila(lelphia __________________ . _ _ _ _ _ _ _ _ _ _ _ 216 
Black Lake watershed above Galilee. __________ 0 0 ____ 0 ___ • __ 0 _ _ .54-1 
Oswegatchie River below Black Lake jnnctiun __ 0 _____ 0 __ 0 0 ___ _ 

Oswegatchie River above Ogdensburg. _______________ 0 ________ _ 

Black Lake water sn~face _ _ __________ . ___________ . ______ . _ . __ 0 

Cranberry Lake water surface _____ . _____ . ___ . __ ._. ___ . _______ _ 

1,577 
1,609 

17 
13 

361 

Discharge measurements of Oswegatchie Ril'er neal' Ogdensbllrg, .N. 1·., in L900 and L908. 

Date. Hydrographer. Gage 
height. Discharge. 

1900. Fret. Seeoml-jeel. 

September25 _______________ R. E. Horton __________________ -------- 614 

1903. 
:Nlay 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C. C. Covert __________________ _ 4.70 1, 044 
May 14. ____________________ H. H. Halsey ______ ~ __________ _ 4.60 830 

Do __________________________ do _______________________ _ 4.60 729 
September 22 ___________ . _ _ _ C. C. Covert _______ 0 _____ 0 _ 0 __ _ 4. 70 812 

a From Bien's Atlas of N.Y.~ tatt·, 
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Afean daily gage height, in feet, of Osweyatchie Riner nem· Ogdensburg, N. r.,for 190.3. 

Dee. 

5.10 

5.00 

.'l.OO 

4.90 
4.80 

4.70 

4.70 

4.70 

4. 70 

-1.70 

4. 70 

4. 70 

4.70 

4.70 

4. 75 

4. 70 

4. 70 
4. 70 

4.70 

-1.70 

4. 70 

4. 70 

4. 70 

4.70 

4.80 

5.05 

5.20 

5.10 

5.05 

5.10 

5.10 
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GREAT L_.~\._l{l1JS DHAINAC+_B~. 

LAKE ON'l'AIUO DRAINAGE BASIN. 

Lake Ontario drainage basin eompri:..;e:-; an area of about one-fourth 
of the State of New York. The principal streams that drain this area 
are the Oswego Hi,,er~ forme(l l)y the Seneca and Oneida river:-<~ which 
drain the chain of lakes in central New York~ the Genesee, ~almon, 
and Black rivers. The upper part of the drainage basin is mostly hilly 
pasture land, the lower part gently rolling~ cultivated land. 

The fo1lowing ]s a list of stations maintained in the Lake Ontario 
drainage: 

Black River near Felts l\Iills, N. Y. 
Beaver River at Ti~se'H bridge near Crnghan, N. Y. 
Moose Rin·r at l\Tooi'e River, N. Y. 
Salmon Rin·r near Pulaski, N. Y. 
Oswt·go River at High Dam, K. Y. 
Oswego Ri\·er above ~Iinetto, N. Y. 
Oneida River near Enditl, N. Y. 
Chittenango Cref'k at Chittenango, K. Y. 
Seneca Ri\'er at BaldwinHville, X. Y. 
Skaneateles outlet at Willowglt>cl, ~. Y. 
Genesee Rin'r at Rochefltt•r, K. Y. 
Honeoye Cret~k at Eai'it Rnflh, :\". Y. 
Hemloek Lake ontlt~t at Hemloc:~, K. Y. 
Genesee Rin·r n«:>ar l\Iount J\Iorri,.:, K. Y. 
Oak Orchard Creek and Tonawanrla ft>l'der m·ar :Medina, X. Y. 

BLACK RIVER NEAH FELTR .:HILLS, N. Y. 

A gaging station maintained on Black Hiver at Hnntingtonville 
dam~ near \\r aterto\vn, from February ~:3~ 1SH7, to December 13~ Htol, 
i.-; described 'in \Vnter-fhtpply Paper Xo. 49, pages 23H to 239, and in 
"Tater-Supply Paper No. fi5, pages 102 to 105. Owing to the washing 
out of a portion of the right wing of the Huntingtonville clam hy a 
freshet, the reconl for Black River was transferted during 1!102 to 
the <1am of the Black River Traction Company~ 2 miles ahon• Felt.-; 
Mills. 

This dam is .-;ituated D miles above \Vatertown and '7 miles ahm'e 
the Huntingtonville g·aging .-;tation, on the same stream. The drain­
age area is estimated at 1,851 square miles, or 3'7.5 square mile~; less 
than that at Huntingtondlle. The intervening area is mainly 
drained by two small streams-Townsend Creek and Rutland Hollow 
Creek. 

The dam is o£ squared timber and has a slope on the upstream face 
of 2.86 horizontal to 1 vertical. The crest is protected hy boiler plate, 
and the downstream £ace is vertical, giving a fr<'n O\'<'rfall. The 
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main crest is 380.6 feet in length, is level, and at an elevation of 
587.96 feet above tide. Tlwre are two additional sections on the right 
side. One, at an elevation of 5HU. 9H feet, is 14.1 feet long; and the 
other, at an elevation of 5U3AH feet, is 17.9 feet long. 

A similarly constructed clam 117 feet long at the left bank serves as 
an auxiliary spillway and as a heaclrace wall. It has an average crest 
elevation of ;391 feet. 

The gage is attached vertically to a crib at the juncture of the main 
and auxiliary spillway:;;, 8 feet up:;;tream from the crest, and a correc­
tion is made to the gage readings for velocity of approach during 
high water. The discharge over the spillways has been computed hy 
means of the weir formula, using coefficients derived from Cornell 
experiment No. 5 for a dam of similar cross section. The dam was 
constructed in 1900, rests on limestone foundation, and is very nearly 
water-tight. The headrace i:-> closed hy a bulkh~ad, no water wheels 
having been installed. 

The gage readings are taken twice daily, at 7 a. m. and again at 6 
p. m., by A. H. Tucker. A record of high water was kept at this 
dam Ma}T and .Tune, 1901, hut the results are not available for publica­
tion at present. 

This station was maintained during 1903, but the computation of 
the discharge has been withheld awaiting a better determination of the 
profile of the crest of the dam. 

The observation:-; at this 1-1tation during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

BEAVER RIVER NEAR CROGHAN, N. Y. 

Beaver R1ver rises in western Hamilton County, crosses Herkimer 
County and emerge1-1 from the Adirondacks at No. 4 on the Lewis 
County line. The flow from the tributary drainage basin above Beaver, 
comprising an area of 153 square mile:;.;, or 48 per cent of the entire 
drainage area, is regulated by storage in the Beaver flow or "Still­
water,'' an artifical lake formed hy a timber dam 16 feet high. 

A new masonry dam has been eonstructed by the State of New York 
to r<:>place the tim her dam. Below this storage reservoir the drainage 
basin is largely a timher-coverecl sanely plain~ underlain by granitic 
rock~ over which the stream falls, making numerous precipitous 
descents. Water power h; developed at various points. A temporary 
gltging station was established May 10, 1901, at Tisse's bridge, which 
crosses the stream between the villages o£ Belfort and Croghan at the 
head of Tisse's Falls, a point where the gagings will be least obstructed 
by either logs or ice. The bridge consists o£ two spans o£ 70 and 51 
feet width, crossing two arms of the stream on opposite sides of a 
wooded, rocky island. 
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A 12-foot eypre~~ gage, graduated to feet and tenths, wus secured to 
the downstream faee of the right abutment of the right span. 

One observation of the river :-;tage has been taken each clay by the 
ob~t:n·ver, Nicholas Tisse. 

Owing to the existence of eross current~ under the bridge, current­
meter observations of the velocity arc taken in every square foot of 
the cro$s section of the stream, and the direction of flow of the corre­
sponding filaments, as well as their velocity, is taken into considera­
tion in computing the discharge. 

Fi \'e current-meter measurements have been made, covering the 
range of variation in the stream stagl'. They are considered sufficient 
to furnish an approximate estimate of the daily discharge from the 
gag·e readings. 

The State masonry clam at Bca\'er hadng hcen completed, observa­
tions of the gate openings, head, and depth on the spill way at that 
point were begun in 1903. From these the outflow from the storage 
reservoir will be computed. The oh-;ervations at Tisse's bridge were 
discontinued September 2H, 1H03. In the absence of topographic maps, 
the drainage area a hove Tisse's bridge has been estimated at 2±2 square 
miles. The drainag·e area above the storage reservoir at Beaver is 
mountainous and timber covered. It contains a large proportion of 
lake surface, including Heel Horse Chain. 

The observations at this station during 1H03 have been made under 
the direction of H. E. Horton, cli~trict hydrographer. 

Di.~(·hm·r1r uu'rt.8W'PIW'IIfs r~f Beacer Riret' lll'llr ('roylwn, ]\l. }~., iu 1901-1.90:3. 

Hycln 1graphl'r. : G-age · I 

I height. ! lJr~ehargl'. 

---~----

1901. I' Feet. I, Sccund-j('.f'f. 
l\fay ;;o _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ R E. Horton _ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2. 98 560 

June10 _____________________ J.D. Luther_ __________________ : 3.52!' ~96 

July 4 ______________________ .•••• _ 'lo ________________________ . 2. 02 293 
I 

190~. • 
August2ti ___________________ U U Cfwert 2 37 554 

MaN·h J L~~~~... ••. . .. • • . C: U Cowct:.::: ...... ::.::.:: - n. :121===3,=4=£1=9 

i 
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JJean d tily gage heir;ht. inf!'l'l, r~( Re11cC!' Ril'l'l' near ('ro!Jhan, 1Y. 1~, for 1fln:l . 

. -·-------c--------------- -- --~-~~~ 

May. __ ._ru_n_e_. -J-1-11-y ·_I_A_ug_._:_s_·L-·p_t._ J•ay. Jan. Fl'l•. 1\Inr. Apr. 

- --------~~- --~-

!-.----------.---- ----------I 2. 7 
~-------------------------.'I 2. 7 

:i. 4 fi.O 

ii.O 

fl.O 3 ___ ----- -----.----------- __ ' 2.5 

·L·-----------------------
;) ________________________ _ 

ti, __________ , ____________ _ 

X ... --------·.-------------

H.--

10.-------------

11. ................ . 

12.------.-.--------.--------

1:L.----------------------···' 

1-L.--- ----.-------------
1;L .......... - ............ . 

1lL ................... . 

17------ .. -----------.---­

l.'-'--------------·-------·--
1\J.--- ---.-.---.--------.--. 

20 ... - --- -----------.-.-----

21 ... --------------------

22.- -·------ ---.------

23.----- ... ---------------- .. 

2L--------------------------
2.)_---------------- ----------

21i •. - ----------- ••• ----------

27---------------------------

211.---- .. ·---- ----. ·--- ------

2~).- ---- ----- ----- . -- . -- ----

30.------.--- .... ----.----

31 ....... -- .. -.-- ........ -. 

2. 8 :l. I 4. 0 -1.8 

4. 8 

fi.O 

fi.O 

2. 7 :l. :~ 1.1 

2. 7 , :L-1 :). ·1 

~- 7 : ;L '2 : 3. 4 

2. G 
1 

::.1 ;), S 5. (I 

5. 2 2.1 

2. ·I 

2." I 

2 . .j 

:2.1 

2 . .J I 

2.1 

:2.1 

~- 3 

~- 7 
2. G 

2. 5 

2. 9 

3.0 

2. 7 

2.X 

2. 9 

3.1 

3.4 

::. u 
3.0 

2.X 

:t] 

3. 0 

8. u 

2. 7 

2. tl 

2. 5 

:!. 7 

2. 8 

3. 0 

1.0 

1.3 2.5 
:1.0 3.;) 

4. 9 .. -- .... 

~: ~ 1:::::::: 
,·,.ol ....... . 
.~.0 ! ....... . 

.'i.O ! ...... .. 

.'i.4 

;), 8 2. 9 

i"i.8 3.4 

''· ~) 2. 9 
li.4 

li. G 

G.4 

6.0 

fl. 4 

3.0 

3.0 

2. 9 

3.0 

2.0 

3. (I 

3. 2 

4. i) 4. 2 

4. 9 I 

a En1l of re1·or<i. 

3. 0 

4.2 

2. 9 

4.2 

2.1 

1. .'\ 
4.5 

2.2 

3.9 

4.5 
4.1 
4 •) 

·1. 0 

2.0 

2.0 

2.3 

1.9 

3.41 

--·-~--~_I 
2. 3 

1.3 

1.5 

1.31 
1.4 
1.4 

.1,() 

l.ll 

1.5 

2.0 

2.0 

~- 0 
1.9 
2.0 

2.0 

1. 9 

2.0 

2.1 

2.0 

2.5 

2.6 

2. 8 

2. 8 

2. 8 

2.li 

2. 2 

2. 2 

2.0 

2.0 

2. 3 

2. () 

2. 8 

2. 8 

2. 7 

:.u; 
2. G 

2. 8 

1.1) 2. 8 

l.lil ........ 

2.G 

2. 7 
3.0 

4. 9 

-1.8 

4.8 
2.>-1 4.7 

2. U ' 4.lJ I 

1. 9 4. 7 

2. (I 4. 7 

2. 7 4. 6 

2.8 

2. 8 

2.!) 

2. () 

2."4 

2. 4 

l.G 
1.4 
1.4 
l.G 
1.8 
2.0 

2. 8 

2.1i 

2.4 

2.4 

2.() 

2.8 

3.0 

3. 7 

4.0 

4. 7 
.~. 0 

4. 7 

4.6 

3.4 

3. 2 

3. 2 i 
3.1 . 

3. 2 

3.4 

3.4 

3. 3 

3. 3 

2. (j 

2. 4 

2. 4 

2. 2 

2. 3 

2. 3 

2. 4 

2. 4 

~-5 

2.4 

2.4 

2.4 

2.3 

2.0 

2.Q 
2.0 

2.4 

2.4 

2.3 
2.0 

2.0 

2.0 

2.0 

2.1 

:2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

a 2.1 

Rl(ti11fl taMe for Bert1·cr Rircr near Croghan, J.V. r., for 1901-190:3. 

--~~---

i I Tlisl'harg-l'. 
I 

I T>i.<eh""''' I G."ge 
Gage 

I 

Ciage Di,;dmrgc-. Gage 
j Discharge. lwight. height. · I height. height. 

~~-

I -----· 

Ji(f'i. 8Ci'OWl~{f'CI. Feet. Sr•conrl-fect.l~ Second-feel. Fer!. I Scrond-feci. 

1. 80 207 2.80 GlO I' 3.80 1,200 4.80 2,370 

II 

,I 

1. 90 2-!1 2.90 660 
I 

3.90 1,280 4.90 2,530 

2.00 275 
:I 

:L 00 700 4.00 1,3.50 5.00 2, 700 

2. 10 314 I 3. 10 760 il 4. 10 ! 1,4.50 
II 

.5. 10 2,960 
I 

1

1

1 

2.20 3.53 I :·t 20 810 4.20 1,560 .5. 20 3,210 ·! 

:I 
'I 

2. 30 392 3.30 870 
I' 

4.30 1,660 

lj 

.5.30 3,480 
2.40 4:31 :~. 40 920 4.40 1, 770 .5. 40 

i 
3,770 

II 

I 

2 . .50 470 :~.50 980 :j 4.50 1,870 I 5.50 4,050 
2.60 520 

II 

3.60 1,0.50 
II 

4.60 ?,040 II 
2.70 560 3.70 1, 130 4.70 2,200 I 

I I i ii 
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1lfmu dui!y rfi.~cfutryl', i11 -~~·~·rmrl~(f'l'f, r~f Bearer Rirer near f'roglwn, .N. r.,fur 1901-190;J. 

Dar. .Tan. Fd-'·I~I~r. Apr. [ l\fay. June. July. 
1 

Aug.[ Sept. I_ Oet. XoY. Dec. 

i 

1:101. I 

L .............................. . 
•) -------------- .. --.-.- ... --.-----
3 ................................ .. 

4 ........... -.-
f> ......................... .. 

6 ..................... 1 .... .. 

7ti0 

760 

i-:70 

980 

1, 050 

...... ....... \)~() 

7 ..................... 1 

.............. ' ............. 1,0.)0 

8 ..................... i ....... i....... ....... ....... 980 

9 .............. ----- .. ' ...... .! ..................... 1,130 

10 ... _ .. · ............. 1 ....... 

1 ............ _ ........ l,OiiO 

11 .............. _ ...... 
1 

••• _ ••••••••••••• _... • • • • • • • 91-iO 
12 ..................... ' ....... ' _______ ,, _____ ------- 760 

13 ..................... ' ....... '........ ....... ....... G60 

14.------------ ·'----- .. '.-.- .. 

Vi ..................... 1 .... .. 

16 .................... _I_ .... . 

17 ..... -..............• 
1 

•••••• 

18 .......... .. 

19 ........... . 

20 .......... .. 

2L .......... . 

22 .......... .. 

23 .......... . 

24 ........... . 

2.-,, .....•.... 

66() I 
I 

4:31 

431 
314 I 

3.53 

470 

275 

4:-n 

431 

353 

353 

392 

560 

6ti0 

660 

:392 

660 ' 
ii20 

:n4 

314 

~75 

~75 

314 

314 

3U 

B14 

275 

314 

275 

~75 

275 

B14 11,050 

~75 

314 

314 

353 

392 I 

892 ' 
560 

353 

:n4 i '.!.7i> 

56o I 5'.!.o 
:)'.!.() 

li10 
. 5ti0 

520 

470 

3\J2 

353 

3\J2 

431 

253 

470 

560 

700 

7GO 

610 

6GO 

610 

5ti0 

1110 

610 

5GO 

:160 

470 

lilO 

GGO 

7CO 

700 

700 

700 

700 

6li0 

li60 

tilO 

3\J2 

700 

:-l\J'.!. 

f>:W f>20 

560 520 

470 Ci60 

470 f>20 

470 f>liO 

4:n GlO 

470 :>no 
431 470 

-1:n liGO 

3.~8 GIO 

i-:10 ti60 

700 \1:20 

4:>1 ~li'O 

::;:o K70 

870 

760 3, 770 

lilO l,GliO 

litiO 1, 350 

5GO 1, 350 

G10 1, ,)60 

520 1, '.!.80 

5'.!.0 1, '.!.CO 
.,t;-ll 1,130 

470 \!20 

f>t:O &70 

t110 '!0 
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.Mean daily discharge, in second-feet, rl Bearer Rit'CI' ncar Croghan, N. r., for 1901-1903-

Continued. 

I I' i I~ 
Day. Jan. Feb. )lar .. ~~~~ 1\Iay. June. July.l Aug. Sept. _ Oet. 

1 

Nov. Dee. 

1902. I 

L-- 0---------0 700 470 1, 350 1, tliO :.!75 ~120 700 ' 470 I 3.')3 314 .'itiO 431 
2.............. 660 43111,870 1,770 1,350 t\10 560 470 275' 3.')3 470 392 

3.............. 610 431 1, 77o 1, k70 , 1, s7o 7oo 431 920 520 3o3 392 520 

4.............. 610 431 1, 280 I 1, 130 ' 1, 350 810 431 700 I 431 353 ; 275 560 

5 .... _......... 660 ·t31 1, 13o 98o 1, s7o 81o 47o 431 I 275 275 275 56o 

6.ooooooooooooo ()10 431 980 275' 1,560 700 470 431 275 275 241 560 

1 ....•.•. 00 •••• ."i6o I 431 92o 1, 11o 92o 431 353 275 314 241 52o 

8 560 I 431 ' 470 980 2, 700 1, 0-'iO 470 392 275 353 275 520 

9::::::::::::::1 .)20, 392 i 470 1,560 1,770 920 431! 431 314 353 353l G60 

10. 00 ___ 00 00 __ 00 .)20 I 431 470 1, 4.)0 1, 35o 1, 280 4io 100 275 314 431 660 

n. 00 00 __ 00 00 _ 00 47o 392 56o 1, 56o 1, o50 1, o5o 47o 56o 353 I 314 1oo 1oo 
12. _............ 470 392 870 1, 77o G60 810 470 431 392 

1 
353 ~no 810 

13 00 00. 00 00..... 470 353 1, 770 1, G60 1, 560 470 431 275 353 275 810 920 
14. _ -___________ .

1 

470 392 2. 530 920 431 353 470 275 353 275 660 980 

15. 0 0--0 0----- 0 0 470 431 2, 370 700 3-'13 431 520 27.5 27-5 560 980 
16---- 00 .. 00- 00 0 • 470 431 2, 530 700 1, 770 810 700 314 207 .'){)0 920 

r 431 431 2, 1oo 810 2,100 1, 130 810 810 201 353 431 920 

119~. -__ -__ -__ -__ -__ -__ 
00 
: __ · __ -__ -__ -__ · __ --I, 431 520 3, 770 660 2, 040 610 810 920 275 353 .520 870 

810 560 3, 210 1, 560 11, 560 870 700 760 241 392 560 t\10 

20 .. 00 ..... 00 • __I 760 610 2, 370 920 I 520 1, 200 700 560 241 353 5!l0 700 

2L ...... 00..... 760 610 1, 560 392 • 1, .560 1, 050 700 431 207 3.53 470 700 

22-- 00 00 -- 00 • -- 0 660 660 1, 560 .')20 I 1' 770 980 660 700 207 I 431 ' 353 660 

230 00 _ 0 ______ 0.. 560 660 1, 770 920 , 1, 560 1, 200 610 810 241 1 431 431 660 

2-t ....... 0...... 520 560 1. 770 1, 560 o20 610 700 201 , 353 431 760 

25 .. -------- 00.. 470 560 1, 350 980 610 660 700 275 810 431 700 

26 ......... 00... 470 610 1, 280 t~1o 431 ' 610 470 207 ~no 431 610 

27.............. 470 1, 280 1, 3-50 980 275 1 470 3,53 207 700 392 660 

28 .. 00--------- 0 700 1, 350 1, 130 700 1, 560 4311
1 

470 353 275 ' 700 392 560 
29.............. 760 1, 3.50 2, 040 

1 
920 470 431 353 27-5 I 660 I 392 060 

30 ........ oo .. ., 560 oo oo .. o 1, 870 1,130 980 392 520 I 314 314 610 431 470 

3Looooooooooooo 353 oOOOOOo 1,770 0000000 920 oooooOo 431 314 OoOOOOO 560 ooOOOOO 520 

Mean .... 5661 540 ~618~-1,109 1,620 7671 552i 515[ 2861 401 461\ t\73 
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.lVl'!lil daily disrlwrge, in 8econd-feet, c~l Beal't'l' Ril't'l' //flO' Cmghan, iY. r., fur l.'H)f-J[fO.)'­

Continnetl. 

Day. 

HlWl. 

1. ............ . 
:2 ______________ ! 

-t .•.......•.... 

5 ............ .. 
li. ............ . 

7 ............. . 

8.- .. ----------

1~::::::::::::: :I 
11.----.--- .. ---

~~: :::::::::::::1 
14 .... --- .. -----

15.-.---.-.----. 

16.---------.--. 

17 ............. . 

18 .. ---.-. --.- .. I 

19 ............. . 

:.!0.-. -- ........ . 

21 ... --- ....... . 

22 .......... .. 

23 .. -- .... -· .... , 

24 .............. · 

::::::::::::::::~ 
28.-- ........ -.-

~~: :::::::::::::I 
31. .... - ....... . 

Ml'HIL ... 

J ~'':_I Fob. ! ""' I A P'. i '~~ i n:: I .T ul ': I ~~l;evL I 1 >ct.- ~ X uv I ;co 

·ro I q·>o 
1 

"''0 I., -·)(l I -u·l I ·r· 1 -.,0 ·> "31) I '31 I Qo ,_ --~-·" 1 c I -/·) ·'- _,,) "' 

1 

.............. 1 ..... . 

560 I 760 ~xo :.!, 7uo 1. 560 I 2i5 .160 2, 370 
1 

:~92 .............. 
1 

..... . 

470 XlO 1, 200 :.!, iOU GIIO I 27-1 700 2, 370 I 2if> ..... __ I __ ..... : - .... . 

610·

1 

H20 1,350 2,370 1,560 241 ()]0 2,200 27;)~-------1-------j------
;)60 870 1' 450 2, 370 314 '27;) !)20 2, 040 27;) .. .. . . .. .. .. • .. .. .. 

560 9~0 920 2, 7oo 201 2i-5 241 2, 200 I 431 ' ........ i ..... --~- ... .. 
,')()0 810 ' 9'20 2. 700 1. XiO 241 '2i.5 2, 200 I' 431 ........ -.... . . .... . 

520 . 760 11, '200 2. 700 3.13 : '27.) 560 '2, 04.0 392 ................... . 

431 700. 1,3.'i0 :~.210 1,280 314 filO '2,200 :2751 .. ·----1·. 
431 700 ll,ll!iO 470 1, Sit) '2if> GlO 2, 040 I 27-'i , ....... ' .... 

431 lilt) . 2, 700 \~80 11, 4J'i0 'I 470 tit:O \l20 I '

1ie) 

431 7ti0 I' 2, 530 (" I I I, J'i60 i'>'20 ;)21) XlO ' ;7~ I: :: :: : 
892 ."ill) '2, 700 I ''I 1, 3:'i0 lilO 431 X10 I 314 

4:31 XlO ' 2,\160 \".I :.!i51 1)10 431 760 I 3.')3 
431 (a) '2i5 tHO 11!) 810 3-53 ........... .. 

431 (") 39'2 .'120 I __ ..... 9'20 'ViS ' 

I 

;~4 [:::::!:::::::I :::::: 
~~~ 700 II 3. 7i0 ~::~ ~~~ :~: ~~~ HU 

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

431 : ti60 . 1 I• I 660 ! 392 '27.'1 207 SiO :n1 , ..... --1- ...... 

1

· ..... . 

392 1110 920 ' W1 2if> 27.5 .''>20 :n.J. ................... . 
470 I 610 1)60 I :~9:.! 3921' ll10 431 314 

560 I, .560 700 (I>) 470 .120 ~045331 I 311 ::::::: :::::::1:::::: 
520 ' .'120 700 520 431 .. .,--

~;~ ~~~ ~~~ ~~~ I, ~~~ ::~ ~~~ ! : :: :: J : ::::: :I : : :::: 
;~~ ;~;~ : I ~~ . ;~: ::: ::: I 314 - 1 ... . 
lilO 100 :>. i70 1'\10 _ .. _. _

1 

-~:20 1,130 -Jill ........... . 

GfiO 3,770 I 470 ...... 1)10 I 1,3f>O 470 ..................... 1 .... .. 

7ti0 1' 8i0 1, 51i0 .. . .. t>lO 2, 200 431 I'. . . . I 

H20 : ....... ,2,530 :...... .. .... J ....... 2,700 ~ .::::::

1
:::.~~~~:-~ ~:::: 

525T .;~ 1 8.00311,496 i 608. 42.5 ~~~;6 1,12i I 323 ....... _______ ...... 

b70 : 
2, iOO 

."iiO 2. iOO 

700 2, 70() 

b Auove upper limit uf rating table. 

nm 9i -04--24 



370 STREAM MEASUREMENTS IN 1903, PART I. [:"iO. 97. 

E.sthnated monthly di.schurr1e (if Bearer Ri,.er near Croglwu, ~"- J"., for 1901-lfiO.'J. 

[Drainage area, 2i4A square miles.] 

Discharge in second-feet. Run-off. 

. 
1 

: second-feet Depth in ::w;:_
1

~, 
I 

)laximnm. Minimum. Mean. per s~nare inches 

I---- ____ , __ m ___ tl_e. _____ ._I ____ _ 
I II 

1901. I 

May 17-:11 ____________ 
1 

J nne _________ . _ 

Julyu ----------~~~~~~~ 
Augustb ______ . __ . __ _ 

September I! __ . _ •• __ • 

October ______ ... _ . _ . 

~oYember _. ___ . ____ _ 

700 27.5 

353 

50 

50 

30 

476 

689 

293 
278 I 

365 I 

612 

563 

1. 99 

2.80 

1. 23 i 

1. 16 

1. 48 

2.57 

2.29 

I 

3.40 

5.38 

4.67 

5.82 

5.8.5 
:). 99 

7.52 
December 11 ___ •• ____ _ 

190:.?. 

1,130 
660 

.560 

1, 0.50 

760 

870 

6,430 470 1,142 

1. 73 

2.51 

1. 07 

1. 01 
1. 33 

2.23 

2.05 

4.Hi ~ 4-~~ 1-'- .5. 17 

Jan nary ___ . _ .. ___ . _ . 810 

1,350 

566 2. 06 2. 87 I 3. 38 

February _____ ._ ... __ 

March ______ . ___ . ___ __ 

April u ___ .. ______ . ___ 

Mayu ----------------1 
June.-----· _________ _ 
July _________________ I 

AnguRt _________ . ____ _ 

Septemlwr __ .. ___ . ___ . 

Octo her /J ____________ • 

.540 1.97 2.0:1 

3,770 1, 618 .s. 89 6. 79 1 

353 

470 

9-5 2,040 1,109 4.04 4.51 

3,900 275 1,620 5.f0 6.80 
1,280 275 767 2. 79 3.11 

810 431 5.52 2.01 2.32 

920 275 515 1.87 2.16 

520 207 286 1.04 1.16 

810 50 401 1.46 1.68 
November ____________ ' 810 241 461 1.68 1.87 

I 
December ____ . _ _ _ _ _ _ _ 980 392 673 2. 45 2. 82 

5.81 

6. ~).5 

5.27 

4.03 

5.04 

7.36 

5.48 

2.72 

5.26 

4.36 

5.40 
1 -----1-----1----1------1----1----

The year _ _ _ _ _ _ _ 3, 900 50 7,59 2. 76 37.64 60. 41 

1 nm. 1-----==--c=•f= ---= =--~--- =;~---
Jan nary _____________ _ 

February ____________ _ 

March o _____________ _ 
April1-11; Hl-30 _____ . 
May o ________________ I 

June _________________ [ 
I Julyl1 ______________ _ 

August ______________ _ 

September 1-2t3 ______ _ 
I 

a At No.4. 

920 

920 

6,800 

3, :no 
1,870 

610 

2,700 
2,530 

431 

314 

470 

920 

275 
/.5 

241 

95 
3.53 

275 

52.5 

71.5 
:), 00:3 

1,496 
t308 

42.5 

62G 

1,127 
323 

l.fll 

2.60 

10.93 

5.45 

2.21 

1. 55 I 

2. 28 I 

4.10 ; 

1. 18 I 

2.20 

2. 70 

12.60 

6.08 

2. 5.5 I 

1. 73 I 

2.63 

4. 73 
1.32 

6. Hi 

c5.67 

c.f. 06 

2.4fl 

. 4.5 

7.21 

10.03 

4. 18 

1. 77 

bEstimatecl discharge on da~·s aboYE> or l1l'low limit of rating curve included in monthly mean. 
c.Mean of Lowville and North Lake. 
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.MOOSE Un'EH. AT ::\100:-\E IUYEH.~ :X. Y. 

:Nioose River drainage hasin lies mainly in Herkimer and Hamilton 
counties~ N. Y. The stream i;; tributary to Black River at Lyons 
Fall.-;. The drainage basin is underlain hy granitic gneiss~ the soil 
being~ in general, t:mndy and timber <'0\'erecl. The headwaters are in 
the region of maximum precipitation of the State as \Yell as in the 
region of greatest acenmulatccl ~nowfall. The flow for the spring 
months is controlled hy I umhennen 's dams, large volumes of water 
being turned into the stream when required for log dridng. 

The gaging station \Vas establi.-;hed .Tune .5, 1902. The gage i." ,·or­
tical and is i!1 two sedions attached to posts on the left hank. It is 
read twice each clay by Chris. Hannan. Discharge measl.u·ements 
arc mad~ from a cable haYing a span of 269 feet. The channel is 
divided by an i:·dand a short distance above the gage, at whieh point 
ice gorges are formed during the spring freshets. A short distance 
below thn station a fall oeeurs. The bed of the :-;trcam is composed of 
cohhlestones. The current is smooth and the gaging section is regular. 
TbC' gage was earriecl away hy a flood February 28, 1908, and '\Vas 
replaced at a slightly different elevation. 

The ohsernttions at this station during 1!!0:3 ha\'e heen made under 
the direction of R. E .. Horton~ distriet hydrographer. 

DraittU[f!' r/l'('as of J[oose Riz,er. 
Sq. mileH. 

South Branch l\loo~e River, ahon~ Inrlian River__________________ 67 
Indian Ri \'er, ah )\'l' mouth _____ . _____ . ___________________ . _ _ _ _ _ 50 
l\Iiddle Branch J\Ioo:-:e River, a hove Old Forgt~ _________ . _ _ _ _ _ _ _ _ _ 52 
l\lnn:-:e River, abo,·e ::\Ioof:e Hivl:'r ga~~ing station ____ . _____ . _______ 374 
::\Ion:-:e Hi Vl:'r, ahn\'1:' month ____________ . ____________ . ________ . ___ 4-!0 

Date. 

I 

fhge , 

Hydrug_n_q_:•h_e_r·----, helght.l~'i"'""'""·. 

I Pert. , Secondjcl't. 
Jnne 11 ___________________ _ C. C. Covert __________________ .I, 1. 10 2H7 

-!.20 

3. 90 i 
2. 87 I 

:z. 69 I 
1. 80 

1. 80 

1,821 

1,580 

H-!0 

884 

-!38 
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~Mean daily gage height, in .feet, r~f J[ou.~e Ril'PI' at Jfouse Ril'el', _cV. r.,ajor 1908. 

Day. -~~:~J ~e~J._ Mar. I Apr. ~lay. I June. July. 1 Aug. I Sept. Oct. KoY. De('. 

~:::::::: I ~:~~ ~::: !:~~ ~:~~ ~::~ ~:~~ . ~:~ ~:: ~:~~ ~::~ ~:~~I ~:~~ 
3.... .. .. .. .. . 1. 7.5 3. 30 4. 45 4. 60 1. 65 . 90 2. 30 1. 60 1. 35 1. 6.5 1. 50 ! 1. 1.5 

4............. 2. Ofi 3. 20 4.10 6. 70 1. GO • 90 1. 90 1. 50 • 95 1. 5.5 1. 65 i' 1.10 

5 ........... -- 2. 15 i 3. 20 3. 70 5. 60 1. 50 1.10 1. 45 2. 30 1. 00 1. 85 1. 5.5 1. 05 

6..... 2. 0.5 I 2. 70 3. 3:i 4. tiO 1. 4fi : 1. 10 2. 10 3. 10 . 90 2. 50 1. 5511. 05 

7 ' 1. 90 2. 80 3. 10 4. 15 1. 40 1. 10 2. 80 2. 40 . 55 2.10 1. 50 1.10 

8:::::::::::::: I' 1. 80 2. 70 2. \l.') ·!. 40 1. 35 1.15 2. 40 2. 10 . 70 1. 70 1. 5.') I 1.10 
9 .............. 1.70 2.60 3.3.5 4.40 1.4.5 1.0.5 1.95 2.20 .70 4.0.') 1.3.5 1.0.5 

10.............. 1. 6.') 2. 60 4. 25 -UiO 1. 30 1. 00 1. 70 2. 5.5 . 90 7.1'i0 1. 30 1. 00 

11 .............. 1 1. 60 2 . .so 4. 8.5 4. GO 1. 20 1. 20 1. 5.5 2 . .so 1.40 

1 

.5.15 1. 30 1. o5 

12.............. 1. 70 2. 91' 5. 50 ·!. 2fi 1. Hi 2. 40 1. 35 3. 80 1. 5.5 3. 95 1. 25 1. 10 

13 .............. : 1.80 3.55 t"l 4.15 1.10 3.90 1.05 4.2.5 1.5.5 3.50 1.20 1.15 

14 ......... --.--' 1. i-10 3.fi.5 (ll) ' 4. 15 1. ~.'0 2. 20 1. 05 2. 80 1. 45 3. 3.') 1. 25 1.15 

![, ____________ ) l.RO 3.35 (I•) 14.10 1.20 1.8.5 .9.5 2.45 1.40 3.20 1.05 1.15 

Hi I 1. so 3. 15 4. 80 3. 9.5 1. 10 1. 4fi . 90 2. 05 1. 40 3. 10 . 95 1. 40 

17::::::::::::::11.80 2.9.5 4.85 3.7.5 1.10 1.25 .85 1.85 1.5.5 3.40 1.20 1..50 

HL............. l. 70 2. 80 5. 3.5 3 .. 55 1.10 1. 15 1 • 80 1. 60 1. 70 5. 90 2. 2.5 1. 30 

19 .............. 1 1.70 2.70 6.1.5 3.20 1.10 1.10 1.10 1.30 1.80 fi.3.5 2.25 1.50 

~1o1 _._- _- _--__ --________ - _- _--_ 

1

1 1.10 2. t>o 7. 20 2. 95 1.10 1. o5 1. 45 1. 20 1. 65 4. 20 1. 851 1. tis 
_ 1.80 2.50 (I>) 2.75 1.20 1.45 1.6.5 1.1.5 1.55 3.75 l.Gfi 1.90 

22 ........ ------ 1. so 
23 .. -- ..... ----.' 1. so 
24 .............. 1 1.80 

25.--- ......... . 

26.---- ...... ---
.,~ ,..., ___________ _ 

28 ............. . 

29 ............ .. 

30 ........... --.! 
31 .............. : 

1.80 

1. 80 

1. 80 

1. 80 

1. i-:0 

2. 211 

2. 9.5 

2.50 

2. fiO --

2.40 

2. 45 1. 20 3. 00 

1

1. 61) 1. 0.5 1. f>O 3. 40 1. 7fi 2. 50 

2. 55 1. 20 2. 8.5 3. ()() 1. 0.5 1. 60 3. 25 1. fi5 2. 55 

2. 9ii 1. 20 2. 1.5 3. 25 , . 95 1. 45 3. OG 1. 50 , 2. tiO 

2. 30 2. 65 1. 20 2. 60 ! 2. 40 1. 15 1. 4.5 3. 3() 11. 45 2. 45 

2. 30 ~: ~~ ~: ~~ ~: ~~ I ~: :~ ~: ~: ~: ~~ ~: ~~ . ~: :~ I' ~: ~~ 
~-· ~,0o 1 -. -_ -. -_ -__ - I 
- 2.10 1.00' 2.05: 1.70 1.50 1..5.5 2.30 1.351 2.10 

5. \).') 1. \).') 1. 10 1. 75 1. 45 1. 2.') 1. 60 2. 10 1. 40 I 2. 20 

5. 70 1. 90 1. 10 1. 50 I 2. 20 1. 30 1. 6.) 1. 9.5 I 1. 351 2. 00 

_I_~· 35 _____ 1._00_~ -_-_.__- 1~~~- 1. 40 . .~~~o-~~~5 
a Stream frozen in winter. b Ice freshet-stream obstructed. 
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SALMON IUVI<m NEAR PULASKI, N. Y. 

This station was established September 5, 1900. It is located at 
Fox bridge, 2 miles above Pula~ki, N. Y. The original gage was a 
vertical hoard scale attached to the upstream end of the center pier, 
hadng its zero at an elevation of 88.±1 feet, the top of the capstone of 
the central pier, upstream end, being used as a bench mark, with an 
arbitrary elPvation of 100. This gage was carried away by ice in the 
winter of HHH -2, and was replaced July 23, 1\102, by a standard chain 
gage, having its datum at an elevation of 87.21. feet, or 1.2 feet below 
that of the original gage. In the following table are given the results 
of all current-meter measurements that have been made, with the 
stage referred to the bench mark above described. The gage read­
ings have been taken twice each day by S. J. Fox, and have been con­
tinued throughout winter and summer. The winter readings were 
obtained by observing the height to which the water rose in a hole in 
the ice underneath the gage. Owing to the obstruction of the river 
channel by ice, the discharge for the winter period has not been com­
puted. Discharg·e measurements made during 1903 indicate that the 
excessive anchor-ice formation of the preceding winter, followed 
by severe ~pring freshets, modified the channel near the bridge. The 
rating table deduced from measurements during 1903 indicates a lower 
discharge for the smaller gage heights than the previous rating table. 
The drainag·e basin above che gaging station is rolling and very sandy, 
rock lying near the surface in the upper regions of the basin, in which 
there are also extensive areas of original forest. The drainage basin is 
located in a region of hea\'Y snowfall, several feet of snow sometimes 
accumulating in the forest areas, and by gradually melting feeding the 
stream during l\larch and April. The current-meter measurements 
are made at 5-foot intervals across the stream from the downstream 
side of Fox bridge, which is located about 2 miles upstream from 
Pulaski. The bridge consists of two spans, 183 feet between abutments. 
The stream bed is of gravel and cobble, relatively fiat and shallO\v. 
There are al~o two small overfiowehannels and a flood plain at an aver­
age elevation at the highway of 7.5 feet gage height. The <1;:-;charge 
through these is ineludecl in the high-water measurements. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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Dischm·ge measw·ement.g uf Salmon River 11em· Pnlaski, S. r., in 1900-190J. 

nate. Hplrog-rapher. ! 11 :f;~~·.n I Di>;charge. 

1 :JOO. I~ fscrond-jeet. 
September -1: _____ . _. ______ .. , ____ • _. ____ •• ______________ • ___ -I 2. 23 102 

1901. I I 

April 12 __________________ . _ i R. E. Horton __________________ ' 

~~ pril 24 __________ . ______________ do ________________________ I 

l\Iay 13 _. _________ . ___ .. ____ .. _ .. (1-o ____ •• _________________ _ 

:May 21.. _ ... __ ..... ____ .. _ _ J. D. Luther ___ ... _. ___ . __ . __ ..1 
I I 

J nne 1 ... ___ ... ______ . _____ . 1 
_ • _ • _do .. __________ . __________ _ 

J nne 8 .• __ • ____ • ___ ••. ______ I ___ • _do .. ____ . ____ . ________ . __ _ 

4.60 

5.50 

3.34 

2.89 

3. 70 

5. ;)O 

2,536 

3,476 

824 

422 

1,070 

3,437 

1902. I 

---~---~--

July 2 .. __ . _. __ . ___ .. _ .. __ .. , R. E. Horton. ____ ... ___________ ! 3.94 1,392 
July 5 __ . _ . _____ . _ . ____ ... _ . j II. R. Beebe ______ . __ . ____ . ____ ' 4. 9.5 2, 889 

I July 6 ______ . _______________ ' .. _.do __ .... ______ ... _ _ _ _ _ _ _ _ _ 5. 03 2, 916 

Do .. _ . _____ . _ . ____ .. _ . _ ___ .do _ .. _ ... _. ___ ... _ .... ___ . 5. OH , 2, 881 

. __ .(lo ____ . ___________________ :- B. 49 '-'--------== 8-1:2 July 23 ____________________ _ 

1903. 
February 21 ___ .. _ _ _ _ _ _ _ _ _ _ C. C. Covert. _______ ._._________ 3. 60 

Do ___ . ______ .. ___ . _ . ______ . _ (lo ___ . . . . . . . . . . . . . . . . . . . . . 3. 60 

March 1H .. _: ....... _ ... _. _. _._ .. do __ ..... _ ..... ____ .. __ . _. 6. 25 
Do ___ . __________ ._. ___ . 1 • __ •• do __ . _. ___ . _ .... ___ .. _ _ _ _ _ 6. 20 

May 5 _______ .. ___________ .. ___ .do _. ________ . __ . __ . __ .. __ . 3. 10 

May 12 _______ .. _____ . _ .. __ .. __ .. (lo ____ . ______ . ___ . _. _· __ . __ ; 2. 80 

May 15 ___ . _____ . __________ . II. H. Halsey ____ . _________ . _ _ _ 2. 75 

J nne 2-l: __ . __ . ___ .. ___ . __ . ________ do ____ .. ______ . _______ .. _ . 3. 25 

Do .......................... do---------------········· 3.25 
September 21) _. _ .... ___ . _ .. _ ... _ .dq _. _ .. __ . _ ... ___ . ____ .. _ . 1 2. 45 

a Referred to datum of chain gage. 

b488 

~1-1:92 

5, 8t)6 

5,869 

416 

260 

305 

516 

520 

124 

b Measurements made in left-hand sectiuu, containing considerable anchor ice. Right-baud sec­
tion frozen solid. 
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J[ertn drril!f rf'lfll' htirJht, infPet, if 811l111on Ril'l'l' neur Pulaski, X. }"., fnr 1.90.'3. 

(} ............. . 

8 ......... -.-

9 ......... - .. . 

10.- ....... -- .. 

11. ... -.- .. -.-. 

12 ........ -- .. . 

13 ... - ..... -- .. 

14 ...... - ..... . 

Vi ........... . 

16.-.--- .... -.-

17 .... - ....... . 

18 ... - .. -- .... . 

19.- .......... -

:w ............ . 
21.- .. ---.- ... . 

~~- ------ ·-----
23.- ..... 

25 ........ . 

2ti. --- .. --- .. 

:>. 62 

8. 35 

3. :~s 

3.18 

B. OS 

~~: !~ ,' 
3. 38 

3. 48 

B. 92 

a. 9;, 

4. 02 

8. 70 

a. 55 
3. 7."> 

3. 88 

-1. 2;, I 

-1.40 

-!.32 

4. 20 

4.:n 
a. 9-"> 

4, 4;) I 4. 08 

4. 48 1 4 . . ')8 

4.:w 4.9-'i 

3. 98 ;-,_ 9!) 

4. (i5 (). 0-5 

4. 15 6. 62 

4. 90 G .. )5 

4. 98 5. (j[J 

4. 55 5.18 

4. 30 5. 22 

4. '!2 5. 30 

4.10 

3.55 

3.40 

3. 48 

3. -'i8 

3. 60 

3.62 

3. 7."1 

H. 70 

H. GO 

3.ti0 

5.6.') 

fl .• ')5 

G. 22 

6.50 

G. 70 

6.40 

6. 02 

7. 30 

f>. 80 

4. 90 

Apr. 

4. ;)8 

4 . . ')0 

·1.90 

6.38 

.'i. 05 

4. 40 

4. 42 

.~. 7::! 

.'i.lfi 

4. so 
.u;;, 

4. 38 

4. 25 

4.15 : 

4. 25 

4. 25 ' 

·L 05 ~ 

3. 80 I 

3. GS 

3.52 

3. 48 

3. 38 

:~. 30 

a. 25 

:~. Ui 

:).l;'i 

3.10 

21;__ . . . . . . . . . 4. o;, 
1 

4. 42 : .'i. oo 

1 

:~. os 

~~::::::::::: ~:~~ 1:::::::1 ~:~~ ::~~ 
3_1_. ·_· ·_·-. ~ -~---~ -~~:J·~~-J-~~~ j· ..... 

:\lay. 

2. }18 

:~. 00 

2. 90 

3.08 

:~.12 

Jlllll'. 

2. 4;) 

2.42 

2. 42 

2. 40 

:H.O 

3. 02 2. -!0 

2. 92 2. 40 

2. 95 2. 40 

2. 95 2.-10 

2. l-:.5 2. -!5 

2.80 2. -!0 

2. 78 2. i8 
2. 75 3. 85 

2. 75 H. 30 

2. 72 3. 05 

2. 70 2. 88 

2. 68 2. 78 

2. G2 2. 82 

. July. 

3. 40 ' 

4.05 

3. 40 

H. Oii 

2. 92 

2. 9!-: 

2. so 
2. 65 

2. liU 

2.GO 

2. 50 

2.52 

2.52 

2. 58 

2. 60 

2. 58 

2. f>O 

2. 60 2. 80 2. 50 

2 . .'iS 2. 75 2. 62 

Aug. i :~:~~~~~-No\'. 
3. 40 3. os ! 2. 75 I 3. oo 
3. 10 ., 8-"i ! :~. 15 :). 00 

2. S."i ;: iS I 3. 15 2. 90 I 

2. 82 2. 70 2. 95 

3. 40 ' 2. GO 1 H. 4.1 
2. 90 I 

:2.95 ! 

Dec . 

3. 00 

3.0J 

3. 0.) 

2. 90 

2. 90 

3. 40 2. 60 ' 3. 60 3 . .'iO 2. !JO 

3. 42 2. 51) 3. 25 3. 30 H. 00 

3. :!8 :! .. 'i5 3. 50 3. 12 3. 00 

3. lK 2. 52 5. 28 3. 10 :3. 00 

3. 50 2 .. 'iO G. Hi 3. 00 2. \15 

3. 2.') 2. 92 : 5. 52 2. 95 2. 9.) 

3. 12 2. 9Fi 4. 40 3. 00 a:2. !JO 

3. 08 2. iS 3. Sfi 3. 08 

2. 92 2. 62 3. 5.'i 3. 05 

2. 78 2. 55 3. 40 3. 00 

2. 70 2. 50 3. 20 3. 00 

2. 62 2. 50 3. 20 3. 35 

2. 60 2. so 5. 40 3. 98 

2. 58 2. s.'i 4. 85 3. 58 

2. 55 2. 75 4. 20 3. 28 

2. 55 2. 72 2. 78 2. 60 2. tiS 3. 90 ' 3. 25 

3.30 

3. 25 

3. 3;, 

3. 1fi 

3.12 

3. lfi 

2. 52 3. oo 2. so 2. fl2 I 2. 60 

2. 52 2. 91-l 3. 25 2. 50 2. 50 

2. ii;) 3. 1>'1 I 2. 2>'1 2. 4fi I 2. 50 

2. 50 3. 98 2. 9fi 2. n 1 2. 50 

2. 50 L 6.'i 2. R.'i 3. G2 I 2. 45 

:!. 50 , 3. 68 2. 78 3. 1fi I 2. 42 

2. i12 'I H. 2;, 2. 68 2. 90 2. (}2 

::~II 
3.28 

3, 20 I 

3.15 

3.10 

3.10 

:3.08 

:3. 10 

2. 90 

:: ~~ . -~:~~-I: : : : :: : 
2. 50 3. 0"2 2. 72 2. 7fi 2. 98 

2. i"iO I 2. 88 3. 72 3. 021 2. 8.') 
2.481 ....... 4.2.'i 3.10 ....... 

-~-- -----'~~~~-~------'--------

a~trl'a:n ob><tructed by ict>. 

HPadillgs takl'li orwe each week rlnring winter months. 
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Rati?l[J t!ill!f' jill· 8rtlmrm Ril'('/' neor PlllaBki, ;.V, r., jol' opm .~N·tirm, from .TmiiiCII'!f 1 
to Decembrr 31, 1903. 

I 
Gage .. h ·II Gage i . ~ ·

1 

Gage I' 1 . 1 . 

1 

Gage 
height._ ~Isc -~:~gt. ; height.- l>Ischarg~-· ' height. hsc nrge. i height. 

II Fctl. Srrond-fccl. [ Ftrf. Srmnrl-ft'rf. I Fret. 1 Second-jeri. Feet. 

2. 40 110 :~.SO $l{)f) I 5. 20 3, 020 6. fl~) 

2.1)0 144 3, 90 1, 060 5. 30 3, 240 6. 70 
2.t>O 

2. 70 

2.80 

2.90 

3.00 

3. 10 

3.20 

8.30 
3.40 

3.50 

3.60 

3. 70 

181 

218 
211.~ 

312 

:364 
4')') 

480 

5.50 

620 

697 

781 
8().5 

4.00 

4. 10 

4.20 

4.30 

4, 40 I 

4.50 

4.60 

4. 70 
4.80 

4.90 
fl.OO 

5. 10 

1,170 

1,:300 

1,420 

1,450 

1,G80 

1, 8:30 

1,980 

2, HO 
2,300 

2,470 
2,640 

2,840 

5.40 
I 5. 50 

5.60 
5.70 

5.80 

5.90 

G.OO 
G. 10 

G.20 

t3.30 

6.40 

6.50 

:~. 4130 

3,700 

3,950 

4,200 

4,490 

4,780 

5, 100 

5,430 

5,770 
6, 150 

6,530 
6,930 

6.80 

6.90 

7.00 

7. 10 

7.20 

7.30 
7.40 

7.50 
7.60 

7.70 

I Discharge. 

[---
1 Srrml(l-{n'f. 

I :·~~0 
'• 1;)0 

8,190 

8,1l20 

H,070 
H,l).f0 

10,000 

10,500 

11,000 

11,520 

12,060 
12,600 
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J[erm daily discharge, in sccowl:fcet, ~~f Salmon Rit•ct· III'OI' Pulaski, -"Y- r., fr!l' 19()3. 

Day. ~~r_'_ _-r._r_~n_:._ Junc.I.JnlJ·. I Aug. Sept. I 
1. .. -- .. --.----- .. - ..... ---- 1, 940 34(l 12f> 

1

' 620 fi20 408 

2.......................... 1, 830 B114 1181 1, 230 -122 300 

3.......................... 2, 470 H4 118 , G20 300 2fi3 

4...................... G, 430 408 110 408 276 211-1 

5..................... .. .. . 3, S20 436 110 3:23 6:20 11-11 

6 ......................... 1,ti80 378 

7 .. ---- ... -----.-. ----.----. 1, 720 323 

8 ..... - -- .. ---- .. ----------- 4, 270 331) 

9 •. ---- ................ - ----. 2, 930 33.5 

10 ... ·-- ..... ·-- ...... - ..... . 2, 300 288 

11 .................. - ....... . 2,060 2tii) ' 

1:2 ......... -- ....... ---.----- ], 650 2.'i3 

13 ........................... 1 1,480 241 

14 ........................... 1 1,350 241 

1.'1 •..•..•......•••.....•..••. 

16. ·- ..... ---.-.-------------

17 •... - ... ---- .. ---- .. -------

18 ......... ---- .. ------------

19 ......... - ..... ······- -----

20 .. -- ... -- .... - --- --····- ... 

21.-- .. ---.-- ... ---.-.----- .. 

22 .. ---- ... --- .. -- ..... - -----

23 ... ----- ........ - ----------

24 ..... ----. -----.- .... - ----· 

25 .. ------.------.-.--- ... ---

1, 4HO 

1,480 

1, 230 

9ti5 

844 

718 

ti:6 

602 

5f)() 

.')15 

465 

26.-.---- .. - ·-- ... -.-.-----.- 4!11 

27 ... - - ... - - - - - . - - - - - . - - .. - - - 422 

28 ... -- .. - .... -- .. -- .. ------- 408 

29 .... --- ... -- ....... -.- .. --- 378 

30.- .. -------- .. --.-.-------- 378 

31 .• ------.------- .. --------- ..... 

:2:29 

218 

20S ; 

190 

181 

171 

162 

153 

153 

162 

144 

144 

144 
1!13 

144 

14-1 

134 

110 

110 

:::I 
110 

2.53 

1, 010 

550 

3\13 

300 

:253 

276 

26.') 

241 I 
I 

229 i 

364 

349 

4ti5 

1,140 

:2,060 

H44 

.')15 

378 

300 

300 620 

349 637 

2tii) ' !)32 

199 465 

181 697 

181 n15 

144 436 

1.')3 408 

1.')3 323 

171 2-'13 

1:-11 :218 

171 190 

144 181 

144 171 

190 

253 

261) 

51.) 

532 

3S.5 

28S 
2.')3 

20S 

229 

890 

1. 48o 1 

162 

181 

153 

144 

125 

:229 ! 

802 

451 

312 

:241 

378 

422 

1.S1 

16:2 

16:2 

1.53 

144 

323 

349 
2;)3 

190 

16,2 

144 

144 

265 

288 

241 

:208 

181 

144 

144 
144 

121) 

118 

190 
34g 

:281-1 

~--

Oct. Nov. Dee. 

4;)1 

331) 

655 

781 

515 

697 

3,190 I 

5,520 

3, 760 

1,680 

1, 010 

312 3li4 

312 312 

335 ! 312 

697 ' 312 
f>50 3114 

436 :16-t 

422 3G4 

364 335 

335 33.5 

3ti4 :n2 

408 (") 
739 393 

620 364 

480 364 

480 58.5 

3,460 I 1,140 

2, 380 I 760 

1, 420 

1,070 

697 

602 

532 

480 

4.'i1 

422 

422 

408 

393 

393 

532 

515 

550 

515 

585 

451 

436 
4.')1 

422 ' .. -- ... . 

312 ...... --

ilt>4 ....... . 

Mean................. 1, .)84 232 ~2 ~~s;;i214f"1.1W46GI~~-----
a From this date river obstructed by ice. 

Estimated monthly discharge of Salmon Ricer near P11laRki, N. r., for 1908. 
[Drainage area, 264 ~quare miles.] 

Dbehargp in ><eeond-fed. Run-off. 

~Iaximum. Minimum.[ 

Month. 
~Iean. 

Second-feet Depth in 
pe~I~f~_arc incheR. 

----------------- ------- ---------1-----1----

April .... _ ........... ___ .... __ . 
.1\fay .. _ .... _ ........ ____ . _____ _ 

J nne ......................... . 

July ................. ___ ..... __ 

August·------------·-·--------
Septem her ........ __ ... _ .... __ _ 

October .... _ ........ _. _ ..... _. 

November_ ... __ ._._._._ .... _._ 

f\,430 

436 

2,060 

1,480 

802 

408 
f), 520 

1,140 

378 

134 

110 

144 

125 

118 

241 

312 

1,584 

232 

382 

367 

370 

21-i 

1, 120 

466 

6.000 

. 879 

1. 447 

1. 391 

1. 402 

. 811 
4.242 

1. 765 

6.69 

1. 01 

1. 61 

1. 60 

1. 61 
. 90 

4.89 

1. 97 
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OSWEl;O IUVJ<jR NEAR MINETTO, N.Y. 

Oswego RhTer is formed hy the confluenee of Oneida and Seneca 
rivers at Three .River Point. The drainage tributary to the ri,·er 
below the junction of Oneida and Seneca rivers is of small extent. 
The tributaries are neither large nor numerous, receiving the drain­
age from a number of small lakes and marshes in a moderately rolling 
basin. Oneida and Seneca rivers are both noted for their large extent 
of lake and marsh area. Oneida Lake in the former, and the Finger 
Lakes tributary to the latter stream afford extensive natural-storage 
regulation of flow to Oswego River. 

A fall of 100 feet in the course of Oswego River is mainly utilized 
by seven dams, which also partially canalize the stream. Tho inter­
vening stretches are (_·overed hy the O.·nvego CanaL which draws its 
water supply from the river. The aceompanying tables of daily di~­
eharge shovv· the actual flow past the guging t-:tation, not including the 
flow in Oswego Canal. From the recorded lockage, and from rough 
measurements of the diversion, the flow in the ~anal <~an he estimated. 
A cable station was established Septembe.r 14-, lHOO, 3 miles above 
Minetto, N. Y., and three-fifths of a mile below the State dam at Bat­
tle Island. The cable has a ::;pan of 37t) feet. The chain gage is located 
on the left bank 2,H30 feet upstream from the cable. lt i8 supportt>cl 
by a framework ~which project:-; out over the river. The position of 
the weight has been referred to a bench mark whose elevation has 
been assumed as 100 feet. The gage readings are published as eleva­
tions referred to thi:-~ heneh mark. The gage is read twice each clay 
by H. L. vVoodcock. The heel of the ~tream at the cable is composed 
of ~mooth sandstone. 

The observation:-; at thi:-; station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Di~-:clwrg1' mea.m1·emt>nfs 4 Ollwego Rirer nea1· Jfinetto, ;.V. J~, in 1908. 

I 

Date. I Hyclrog-rapher. 

------------·--------------- -~--------- ------- ---- ---------

Gage I n· 1 height. . ~ lH<' mrge. 

I . 2\iarch 1:1 ___________________ , C. C. Covert __________________ _ 

May 19---------------------~ H. H. HalseY------------------
1 

.Feet. I Second-jed. 

3. 82 1£!, 192 

1 '>0 (' ')0') . ~ I J, ~o.-
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~Jean duil!l ell!mtirm, in feet,~~( /l"ltlrT 8/ll:fiu·e 4 o.~weyo RinT llt'U/" Jlinetto, .X. r., fot 1903. 

nay. Oct. 'I l\oY. ]lee. 

87.60 1.............. .. .. .. 8.'l. 30 90. 70 93. co : f\9. 00 I S.'l. 90 I 87. 1:1 
I I 

s.'i. 72 i-\8.15 

~ ............... S\J. 9 88.3:1 91.10 9~. 9:~ 88.80 ! S5. 48 j 87. 0'1 86. F> 85.65 ,'S. ;15 S7. &3 

3....... 89. O.') S8. 2.'1 90. 9.') 9~. 85 88.70 I X.). flO • 8fi. 70 85.110 8(). 3fl 8.'). 40 R'i. f),") !-:7. 30 

4 .............. : ~;8. S:i 88.25 91.00 93.00 88.92 ! l-i."i. 2.'i I 8ti. 20 .%. 2-'i 86.30 84.80 88.4:3 ~:7. 27 

5.............. ~8. 85 8S. 3.'i 91. 0:1 92. 75 88.80 18.'). 25 , Sti. 40 85. 40 86.30 , 8!'>.15 SS. 40 1:7. '20 

G .............. ss. 75 88.40 91.38 92. 8.'1 88.50 I 8.5. ().') 87.07 85.32 85. 5.5 85.70 8S. 40 t\7. 20 

7.............. 88. 7;) 8S. 5.') 91. 30 92.82 88.30 84.55 • 86. 7.') 85. 35 S6. 40 : S5. 90 I S8. 3:) hi. 33 

8.............. 83. 7.'5 88. 6il 91. 21) 92.80 . 1-:S. 1.5 8.'"l. 70 8ti. 60 S.'i. 10 86.32 85.20 : 88. Of> 87.55 

9 .............. 88. 6.5 88.55 92.30 92.90 88.30 85.1.'5 Sri. iO 84.70 St\.1.5 S6. 70 l8R. 4F> S7. 50 

10.............. ss. t>fi .S8. 65 92.10 92. 8.5 s7. 75 H-5.18 8!1. sa 8fi. 20 flo. 18 87.40 • 88. 3o .s7.15 
I 

11.............. ;-;S. 7.5 88. 75 92. 40 92. 70 88. 10 f\5.10 86. 2.'i S5. 60 Sti. 30 87. 5fi R7. £3 ti7. 20 

12.. .. .. . . . . .. . . xs. 75 88. 85 92. 30 92..'15 87. 73 8.5. 25 85. 62 P,;), 50 8!1. 0.5 i 87. 80 ! &l. 00 ' t 7. 07 

13 ............... 88. 'iO 88. 8.5 92.40 92 .. 56 87. 60 fl.). t:! 8.'). 88 8.5. 4.5 8:). 50 i 88. 70 187. f\3 : ,'G. 4S 

14 .............. 88. 65 88. 95 92. 4.') 92. 30 87.40 S.'"l. 05 8S. 85 S5. 40 86.40 88. 70 : 87. 75 ,' 5. 85 

15......... 88. t).) S8. 95 92.50 92.30 87. ~R 86.20 S5. 70 85. ~8 86.10 88. 70 I 87.42 ~;[j, :18 

111.............. ~;-;. tiO i-:9. 0.1 92.40 92.23 R7.15 I 85.85 85. 48 84. 65 86.25 : 88.70 iss. 2.5 R >. C5 

17..... . . . . . . . . . : S .. ~fi R9. 05 
1 

92. 50 92. 10 8ti. ~:2 t S.'i. 9~ 8.5. 45 8.'"l. 75 86. 00 
1 

88. G5 i S7. 90 ~:G. -iO 

18.............. s;-;. 5fi 89. 10 ' 9:.!. :~o 91. ;-;o I Si. 10 s.'i. 62 s5. 4.'i 85.30 86. 15 · 88. 97 l R7. 90 St.i r>5 

19 .............. ~:-:. 4fi 89.1.1 92.22 91. 5.'1 I RG. iS R.'i. 70 85.10 8.5. 20 85.95 89.70 ss. 00 I ttl. 40 

20.............. Sk. ::lfi S9. 25 92. l.'i 91. GO 86. 6.') 8!) .. 55 8.'1. 30 R5. 40 85. 3.'1 89.35 8R.10 : fi">. 70 

21. . . . . . . . . . . . . . l-iS. :~0 i-'9. 4;) 92. 15 91. 30 kG. 42 R.'"l. 20 8.'1. 30 S.'J. 40 8.5. 95 89. 3.') R7. 93 : S/. 30 

22.............. SR. 25 k\J. 5~ 92. 10 91. 10 8:1.22 Sl>. ::30 S.'i. 35 S.'"l. 2.5 Sfl. 80 89. B3 S7. 8.'i , 1'7. fiO 

23.... . . . . . . . . . . 8~. 20 I 89. 55 . 92. 97 90. 97 Sti. 02 ktl. 4;) Sf). 42 84. 52 85. 711 89. 3-'i 88. 17 1'7. 90 

24............. 88.1.'i 189.35193.40 90. 70 fifi. ;-;O 86.90 8."1. 40 8.5. 4[, SC.. 4i'i 89.10 SS. 03 ,1\7. 48 

25 ............. 8:-:.05, 8\J . .JO, 93.4S 90.411 ~G. GO Ri.fi5 S.'i.25 8.5.22 85.70 SR. 7.'i 87.9fl ."ii.O.') 

88. Ofi S(). 58 S3. 40 90.10 :-~n. 0.1 .".7. 75 84. 55 8.5. 30 8-'i. 40 89. 07 88. OC. ,1\7. 23 

88. 15 .".9. :l~> 93. 20 90. 20 S3. 90 S7. 70 i-:.5. 70 S.'i. 25 , k5. O.') 88. 8:~ 87. ~li S7. 35 

81-1.05 90. 0:) 9il. 20 I 89. :-;7 .'1.1. \JO Si. 10 S5. 02 .",.'}. 35 I 85. 60 88. 90 87. \),') .".7. 45 

29............. RR. 05 ....... 9:3.10 1 S9. 70 :--;,), 38 87.75 85.20 
1 

Ki. 70 i 85.48 SS. S31 87.40 87.70 

:: : ~ J :: ~: I ~; ;: I " 17 

:; ~; 07 

'" ~ ~: J ~; :: i Rfi ~ i : ~ i " ~ :: ~: 
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Jlfeon rlnily di8clwrge, in ser'rJml-feet, 4 Osweyo Ril•e1· near Jfinetto, N. r., fol' 1903.a 

~- .T"nT Feb >(., 
1 

Ape_ ""' June . .Tnly ! Ang 
1 

Hept i Od I Xov. 
1~>:_ 

L __ .... _ ..... __ .. 
1 

s, 590 13, t190 I 19, oou 10,020 4, 29o 6, 3no I 3, 210 4, 510 4, oao I s, 290 , 7, 200 

2 ......... 11,980 S, G90 14, !190 I IS, XtiO 9, lilO 3, tl90 tl, 170 12,420 4, tltiO 3, 9:10 
1 

9, O'JO 7, Ot\0 

3 ..... _... 10,120 s, 490 H, 2:)0 lis, mo 9, 4oo 3, no 5, .'lno , 3, 8GO 4, 9so 3, 590 1 9, O\IO 1 n, n3o 

4 ......... 9,7IO S,490 H,3GO I9,000 9,8t10 3,400 4,740 3,400 4,900 :!,StiO 8,:'-i!"lO 6,580 

5 ......... 9,710 s,mo 14,470 IS,420 9,200 3,400 fl,050 3,590 4,900 3,270 8,790 t>,4.'lO 

6......... 9, .'>00 8, 790 lil, 220 18, G70 8, 990 3,140 t), 210 3, 490 3, 790 4, 000 S, 790 tl, 4.50 

7......... 9, !100 9, 090 Hi, 040 1R, .')70 S, fl90 2, .'180 5, G40 3, 5::\0 5, 0.')0 4, 290 8, G90 6, G90 

8......... 9, 500 9, 300 14,930 IS, 5!10 8, 290 4, 000 5, 380 3, 210 4, 930 3, 340 S, 090 7,100 

9 .. - .. -... 9, 300 9, 090 17, 3fl0 18, soo 8, .590 3, 270 5, 560 2, 740 4, 660 5, 560 8, 890 7, 000 

10......... 9, 300 9, 300 16,870 ' 18, li70 7' 490 3, 310 5, 260 4, 740 4, 710 tl, 820 8, 590 6, 360 

11 ......... 9,500 9,500 17,600 ]18,300 8,190 3,210 4,820 3,860 4,900 7,100 7,850 6,450 

12 ......... 9,500 9,710 17,3fJO 117,9.50 7,450 3,400 3,890 3,720 4,510 7,590 7,990 6,210 

13 ......... 9,400 9,710 17,t100 17,9.'10 7,200 3,1120 4,260 3,6110 3,720 9,400 7,G50 5,180 

H ......... ~.300 9,920 17,7IO 17,350 ii,820 3,14014,220 3,590 I 5,050 9,400 7,490 4,220 

1il ......... 9,300 9,920 17,830 17,350 ti,590 4,740 4,000 3,440 4,590 9,400 ll,l-:.50 5,020 

lli .... -.... 9, 200 ' 10,120 17,ti00 17,230 ll, 3110 4, 220 1 3, 700 2,1190 4, 8!20 9, 400 8, 490 .5, 470 

I7 ......... 9,090 10,120 17,830 1t1,870 5,940 4,320 3,1\tiO 4,070 4,430 9,300 7,790 5,050 

18....... 9, 090 10,230 17,350 1tl, 170 : ll, 2GO ' 3, 8SO 3, G60 I 3, 41i0 4, tl60 I 9, 960 7, 790 5, 470 

19....... 8,S90 10,330 17,1110 1-5,600 I .'),!190 4,000 3,210! 3,310 4,31i0 111,500 7,990 5,050 

20.. S, 690 10,540 16, 990 15,720 I 5, 470 3, 790 3, 460 3, 590 :-l, fl30 10, 750 8,190 ! 5, 560 

21..... R,.')90 10,960 1ti,990 15,040 5,060 3,340 3,460 3,.590 4,3t>O '10,7!10 7,850 6,630 

22.. S,490 11,230 H1,870 14,590 4,780 4,900 3,530 3,400 4,150 
1
10,710 7,G90 7,000 

S, 390 11, 170 18, 940 14,300 4, 4GO 5,130 3, 620 2, 540 4, 080 10, 7-'>0 8, 330 7, 790 

24......... R, 290 10,750 19, 9.'i0 13, ll90 4, 1fJO ' 5, 910 3, 590 3, 6GO 3, 6GO 10,230 8, 050 6, 960 

2fl.... S,090 10,8.SO 20,100 i 13,130 5,380 7,300 3,400 3,360 4,000 9,500 7,890 6,170 

2ti....... 8, 090 11,230 19, 9.50 f 12, 370 4, 510 7, 490 2, 580 3, 4ll0 3, 590 10,160 8, 090 II, flOO 

27........ 8, 290 10, 750 19,470 ! 12,590 4, 290 7, 400 4, 000 3, 400 3, HO 9, 670 7, 930 6, 720 

28........ -~. 090 12, 2tl0 19,470 I 11,870 4, 290 G, 21)0 3,110 3, 530 3, 8ii0 9, 810 7, 890 6, 910 

29......... s, o9o ....... _I 19,240 i 11, 5oo 3, 570 7, 490 3, 340 4, ooo 3, 690 n, s2o 7, 4oo 

30 ......... ! .'-i,ti90 --------1 19,350 11,000 3,400 ti,-510 3,340 3,790 7,790 7,490 

31. ........ 1 8,590 ........ 19,3.')(1 2,880 ....... 2,910 4,220 7,ti90 

1\fpan ... 
1

1

: 9,077; --------- lti,2'i0 ll,fl-tl 4,4911 I 4,248 3,503 S,};o ,402 9,922 
1 

17,27:3 I, 

a Does not inelnde How through Oswego Canal. 
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Estimated monthly disclwrye r~t' Oswe!fu Ricer 1mu· .Minetto, N. )'.,for 1903.a 

[Drainage area, 4,990 square miles.] 

January _____________________ _ 

February ____________________ _ 

M areh _ _ _ _ _ _ _ _ _ _ _ ___________ _ 

April ________________________ _ 

J\IIay _________________________ _ 

June ________________________ _ 

July-------------------------
August ______________________ _ 

Septem her _____ . ____ . ________ _ 
October ____________________ _ 

N ovem her __________ . _____ , __ _ 

December ____________ . ______ _ 

The ~·ear _____ .. ____ . __ _ 

Discharge in ~<econd-feet. Run-off. 
i 1-----,.1----.-------~--------c,---

1 

· Second-feet . D th in 

11 
l\Iaximum. J\Iinimum. ~lean. per s_quare I i~l~hes 

I mile. • 

l--9-,-0-7.5-1 1. 815 -~ 
11,930 8,090 

12,260 8,490 

20,100 13,690 

19,000 11,000 

10,020 2,880 

7,490 2, 58o 1 

6,360 2,580 
4,220 2,420 
.5, 0.50. 3, 140 

11,500 2,860 

9,090 6,820 

7,790 4, 220 I 
20,100 2, 58o I 

9,922 1.984 2.06 

17,273 3. 4.5.5 I 3. 98 
16, 260 3. 252 I 3. 62 

6,541 1.308 1.51 
4,496 

4,248 

3, 503 I 

4:335 1 

7,930 
8, 120 

6,402 

8,175 

. 899 

. 850 

. 701 

. 867 

1. 586 
1. 624 

1. 280 I 

1. 635 
I 

1. 00 
. 98 
. 81 

. 97 
1. 83 
1. 81 

1.48 

22. 15 

aKot induding flow through Oswego Canal. 

OXEIDA IUVEH NEAH EUCLID, N. Y. 

Oneida River form~ the outlet of Oneida Lake and joins Seneca 
River at Three River Point to form Oswego River. Owing to the large 
surface storage in Oneida Lake and in other lake:-; and swamps within 
the drainage hasin, the flow of the stream is unusually regular. There 
are two low daml'l in the stream; the one farther downstream at Oak 
Orchard is a State dam, having a lock at one end; the upper clam at 
Caughdenoy consists of five W -shaped barriers or eel weirs, producing 
a combined fall of 5 feet during low water. Navigation in the stream 
is maintained hy a lock around one end of the weirs. During extreme 
high water the dams at Oak Orchard and Caughclenoy become entirely 
submerged. ~fuel Creek, draining 32 square miles, enters Oneida 
Hiver het1veen Oak Orchard clam and Sehroeppel's bridge. Its drain­
age area is flat and marshy. 

Oneida LakP has a water surface of 80 square miles, and lies at an 
elevation of 37( t feet above sea level. The drainage basin within a 
radiul-4 of 1( t miles to the south and west is relathTely flat, with numer­
ous marshy tracts. The lake receives, through Chittenango and Oneida 
creeks, drainage from an extensive area of the central New York 
plateau, and, through \V ood and Fish creeks on the west, drainage 
from a portion of the west slope of the plateau bordering the Adiron-
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clack ::\lountain~. On the north the drainage area is les:-; exten~iYe and 
the inflowing streams are small. The station wai-l established August 
30, 1902, by C. C. Coyert. It is located at SchroeppePs bridge, 10 
miles north of Syracuse, near Euclid, N. Y. The gage reading~ are 
taken from a bulkhead of the lock of the State dam at Oak Orchard, 
0.± mile a hove Schrocppcl's bridge, to avoid as much as po:-~sihle the 
effed of backwater at ordinary stages, until its extent can be more 
definitely ascertained. The gage is read twiee each day by Arthur 
l\1cArthur. 

Discharge measurements are made from the downstream side of 
Schroeppel's five-span bridge. The bridge spans are subdivided into 
smaller sections during low water by abandoned bridge piers under­
neath. The initial point for soundings i:-3 the downstream siclc of the 
left end of t:w bridge. The channel is straight for 500 feet a hove and 
below the station. The current is smooth, ~teady, and relatively 
deep. The bed of the stream i:-3 composed of clay and small cobble­
stones, and i3 regular and permanent. Both hank:-4 are high, and the 
entire ilo\v passes under the bridge at all stages. The hench mark 
was established hy the 1; nited States Deep \VatPrway:-4. It iH the 
top of the lock wall between anchors at the upstream towpath or 
land side of the gate near a hollow quoin. Its elevation is BGH. 32 
feet aboye sea leyel. The reference point on the lock above the clam, 
at substantially the same elenttion as the tide-water bench mark, is 
itself nsc-d as a datum for reference of gage reacli ngs. 

The observations at this station during 1H03 hrwe been made under 
the direction of R. E. Horton, district hydrographer. 

Di.~charge /lli'I(.~/U'I'UleJil.~ ~~r nncid!l Rirtr llfl/1' ]<,'urlirl, _.:Y. r., in 1[10.3. 

Dak. HyrlrograJ•her. 

Mareh G _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C'. C. Coyert __________________ . 

l\1areh 7 ________________________ .do _______________________ _ 

April 28 _________________________ do ___________________ . ____ ) 

l\1ay 6 ______________________ , ____ .do _______________________ _ 

May 9 ______________________ ! H. H. Hal~ey _____________ . ___ _ 

May 12 _______ . _____________ : R E. Horton ___________ . _____ _ 
I 

l\1ay16 _____________________ ! II. H. Hah;eY-----------·---·-· 

J un~2~::::::::::::::::::::: i::::: ::~ ::::::::::: :::::::::::: :I 
~:~:~:~~1~~; ~~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~I~ ~ ~ ~ ~ :~: ~ ~ -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~I 

Do _____________ . ____________ do _______________________ . 

Gage I Diseharge. height.a 
I 

Feet. Second-feet. 

1. 70 7,430 
1. 63 7,462 
2.40 5,595 
3.25 3,818 

3.40 3,232 

3.56 2,897 

3.80 2,515 

3.80 2,538 

3. 15 2,649 
3.15 2,618 
4.20 1,070 
4.25 1,043 

aDistanee below top uf coping at l~ppl'r enrl of lock at dam 0.4 mile aboYe !Jridge. 
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Rating tab~e for Oneida Ril'er near Euclid, N. Y., from ,<;.,'eptnnba 1, 1902, to December 
31, 1908. 

I 
Gage . I Gage Gage Gage . ' 

l_h_e_ig_h_t. _ _:_eh_a_rg_e_. _h_e_ig_h_t_. -I->i-~<-~1=~~- heigh~ Db-wllarge. heigh~_!_ DlHeharge. I 

Feet. Second-feet. I Feet. I Scmn-;_frct.[ Fed. Feet. 

-0.50 

.40 

Second-feet. 

13,600 

13,280 

12,960 

12,640 

12,320 

12,000 

11,700 

11,400 

-t- . 90 

+1.00 

+1.10 

+1. 20 

+I. 80 

+I. 40 

+1. 50 

+I. 60 

Secund-jr:ct. 

9,360 

9,080 

8,810 

8,540 

8,260 

7,990 

7,720 

7,460 

+ 2. 30 5, 680 +3. 70 2, 720 

. 30 

. 20 

.10 

+ .00 

+ .10 

+ .20 

+ .80 

+ .40 

+.50 

+ .60 

+. 70 I 

+ .80 

11, 100 +I. 70 

10,800 'I +1. 80 I 

10,500 I +L 90 

10, 220 -!-2. 00 I 

9, 930 i +2. 10 I 

9, 650 1 +2. 20 1 

-t-2.40 

-t-2.50 

+2.60 

+2.70 

+2.80 

+2.90 

+3.00 

7, 200 +3.10 

6, 940 +3. 20 

6, 680 t3. 30 

6,420 I +3.40: 

6, 170 I +3. 50 i 

5, 930 +3. 60 ! 

5, 440 +3. 80 

5, 190 1 +3. 90 

4, 970 1 +4. oo 
4, 740 -t-4.10 

4,520 

4,290 

4,070 

3,870 

3,670 

3,460 

3,260 

3,060 

2,890 

-,-4.20 

-j--4.30 

-+-4. 40 

+4.50 

-t-4.60 

-t-4. 70 

+4.80 

+4.90 

2,550 

2,8RO 

2,210 

2,070 

-1,920 

1, 780 

1,640 

1,500 

1, 4.00 

1, :lOO 

1, 190 

1, OHO 

'Vhen flash boards are on, gage readings muf't be reduced by special enrreetion. 
From -0.05 to + 1.5 is logarithmic extension. 
+Gage heights show distance below reference point. 
-Gage heights show distance above reference point. 
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. Mean dail!f discharge, in .~ccond-feet, of Oneida River near Enr·!id, N. r.,a fm· 1£102 and 
1903. 

Day. I Jan.b I Feb. I' -~~-~ Apr .•. 1 ~fay. _Jun~l,l Jn1y. i Aug. I Se~t. !-"''':_[ Nc:v~: Dee. 

190~. i ~ I ~ _ 1 

!: ::::: : 1::.:-::::··· :.: ... ::.:. : .-·~:: .::: :: .:: ::<: J ::~:~I i:: ~:::: ::: 
L.. .. i .. + . ·+ . ···:. . : I'·=~ I'·~ ~:::~ ::: 
~~~<>/\\ / : ~:: :~:::::~~:\ : ~ ;:;:;; ;; ::/I\\~ i:~ I i:E ~:~~ ~:E 

10.................[ ........ 

1 

....... ' ...... \ .... [ ... :-····· 1,soo ]1,640 2,oio 2,3oo 

11.. ....... '""'l'""' ........................ 1 ....... , ............. 1, 780 11,640 ::~:~ 2,300 

)::;:::::::::1::;::;;;:;:;::: ·:;:;::;~::;;;:: :::::::·:::::::~::;;:::~::::::· ;;~ 1 ;:E ~:m 1 ~;~~l 
] '500 2, 210 2, 370 

1, .500 2, 290 2, 540 

1, 5i0 2, 140 2, 630 

: 1' 640 2, 140 2, 880 

1, 640 ~. 000 3, 0-50 

1' 640 1, ~120 3, 140 

1, 400 1' 780 2, 000 3, 420 

1, 500 1, iSO 2, 070 3, 720 

1, 500 1, 640 2, 070 3, 830 

1,500 1,920 2,070 4,030 

29. ....... ·······'········ . ·I .[ I :::I:::::::: ::: 
~:: .. "'"":: , ........ :::: L ; :. : ,; ::: .:~ ::_ :~: ~ ~:::: i:::::: I::::.:: I':::.: 'I :::: [·:::. :::: 

a Low-water discharge, subject to revision. b Approximate. 
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Ncun duily di8char:;e, in seconrl-feet, of Oneida Riz~er ncco· Euclid, JV. r.,rt for 1902 and 
190S-Continuetl. 

I ' ' ' I I l>ay. .Tan.!' Fd>J> Mar. Apr. May. .Tune.I.Tuly. I Ang. I Sept. Oct. Kov. Dec. 
---- -- ----- -----.--- --- ----,-- ----

I 
1\lOB. 

i !_ ___________ 3,3:.!0 -1,::!30 ;\ 7:.!0 1:2, l!iO 
I 

:3,()70 1, 570 :.!,3SO 1, f>OO 1,-100 1, OYO 8,-160 :.!,380 

~: :::::::::::1 3,110 4,030 G,-lt\0 1:.!,010 -1.410 1,.500 :.!, 140 1, 500 1, 3.)0 1, 090 3, 460 2,380 
:~.1-10 -1,130 li, 710 11, 8(10 -1,410 1, 500 :.!,290 1,-100 1, 350 1,0!)0 :-l,2GO ::!, 290 

4 ___________ , ::,t>:.!O ;), 3:i0 7, lOt) 11, Rtill 3, 970 1, 500 :..!. 2~~) 1,-500 1,-100 1,090 3, 2GO 2,210 

5 ~.--.-.-.--- :3,x:-:o "'· 6ll0 7, :~no 11, !'>till 8, 770 1, 500 2, 29ll 1,-100 
i 

1, 3;)0 1, ll!JO 3, OGO :..!, 070 

6----·------- 3, S30 li, -ltiO 7, 3Gll 11,-110 8, .51)() 1, 500 2, :.!90 1,-1310 1, 3f>0 1,190 2, F-:90 2, 070 

7 ....... ----- ~1, 8;)0 .).91i0 7, 3tt0 11, 2GO 3, 3GO 1,-150 2, ::!90 1, 500 1, 8.10 1, 2-10 2,890 2, 070 

~- ----------- 3, 830 n .. 580 ·", -t:!O 11,2110 3, 2110 1, -1:)0 2, 290 1,-100 1, 3.'10 1,-150 2, 7~0 2, 070 
I 

-1, 1:-lO 7, 750 s, \Jill 11, 21)1) 8,0ti0 1,-100 2,1-10 1, 500 1, 300 1, 8.')0 2, 720 :..!, 070 
9 ____________ , 

10.---------- _I 5, 3F,O 11,-llill 9,:.!-10 11,110 3,060 1, 350 2, 070 1,-100 1, 350 2, 380 ! 2,800 1, 920 
11.. .......... 1 ;,, 720 .s, 1'1-10 10, aso 10,9110 2, 890 1, 400 2, 070 1, -1!)0 1,190 2, 890 2,890 1, 8-50 

~~: :::::::::: :i 6, 710 ·\ 720 10,810 10, t\10 2,800 1, 4-'iO 2,000 1, -lf>O 1, 2-10 3, OliO 2, 720 1, 780 
7,100 5, 9GO 11, 2li0 10,520 2,G30 1, .570 1, 9:.!0 1, 4:i0 1,190 3, 1GO 2,380 1, -!-50 

~~::::::::::::I 
n, 0\lo li, 210 11, 5li0 10, GGO 2, 5f>O 1, .-,;o 1, iKO 1,-100 1,190 3, -I GO 2,380 1, -!130 
.=),3[l0 \810 11, ;,no 10,230 2,-170 1, .'170 1, 570 1,-1.50 1,190 3, 41)0 2, 630 1, 610 

16. __________ ·I 4, tiSO .1, 720 11,5GO 9,670 2,-170 1, 570 1, 500 1, -l:iO 1,190 
I 

3,670 2, 890 1, 730 

17------------ -1,180 -\-170 11,560 9,2-10 2,380 1, .-,,o 1. ;,oo 1, 3.')() 1,190 I :3,()i0 2, 470 1, 870 
18 ____________ I 3, 7'20 7.s:--:o 11, .)lill 8, 700 2, 290 1, .)/0 1, 7-'-'0 1, 2-10 1,190 3, 670 2, 290 1, 9-10 
HL. __________ :;, 7~0 H.100 11,410 s, :290 :2,:210 1, G~O 1, 6-10 1, :2~0 1,190 I -1, 1SO 2,380 2, 010 

20.----.--.--. :3, 6:.!0 9, 240 11, 21i0 i,,O:.!O 2,1-10 1, 710 :2, 1-10 1, 1\JO 1,190 I 4,180 2, 630 2,010 

21.-------.--. 3,ti:20 9, 240 11, :.!60 7,G:.!O :.!, 070 1, 920 1, 500 1,190 1,190 I 3, 870 :2,720 2,010 

22 ...... --.- 3, 7~0 
I 

8,-120 11,260 i, 280 1, 370 2, 210 1, .f.)() 1,:2-10 1,190 I 3, 870 2, 720 2, 080 
I 23.- ..... 3, 980 

I 
G, 970 12,6-10 6, 840 2, 070 2, .5!'>0 1, 500 1, 350 1, 1-10 

I 

3, 770 2, 630 2, 080 

2L.--------· 4,130 
I 

:i, 240 13,-1-10 G, 4ti0 2,070 2,800 1,-150 1, 300 1, 090 i 3, G/0 2, 070 2,080 

:20 •••.... -1, 2:-lO !), 010 13, /GO fi, 210 2, 070 2, 630 1, -1;)0 1, 8:)0 1, 090 I :~, .)70 2,550 2,080 
I I 26 ______ -1,1:30 -1, 7~10 1:~. 71i0 f>, 91)0 2,000 2, 630 1, 500 1, 3;)0 1, 090 

I 
8, 260 2, 550 1, 940 

27.------- 8; 9:30 -1,790 1:~. 7ti0 5, 7:20 1, 920 :!, (i30 1, 450 1,450 1,500 3, 060 2, .').50 1, 9-10 
28 ___________ 3,5:.!0 5, 010 1:3, 2S0 

I 

5,-170 l, 780 2,1130 1, 450 1, 6-10 990 I :2,980 2, .5.j0 2,010 
I 29 _________ 3,420 ...... 1:2,960 fi, 240 
I 

1, 710 2,11:30 1, ,)()I) 1, 850 
I 

990 
I 

3, ()()() 2, 470 :.!, 1GO 
30 ____________ 2, ~l60 ---·-· 12,800 -1,6:-.o 1, 570 2, 630 1, 570 1, G40 1. 090 i 3, 260 2,380 :2, ~80 
31_ ___________ I 3, 820 1:.!,1110 

! 1, ,')()() 1, :)00 1,-l.'iO I 3, 460 2,:370 -----· ····-···~ ..... 1·------ .... 
-- ------- ------ ----- - ---

I 

-----

Mean .. -1 186 6 179 10 (119 9 11:3 ') 635 1 S:i3 1 829 1 422 1 230 •J 800 2 712 2 007 
I 

a Low-water dbcharge, subject to ren~;iou. b Approximate. 

IRR Hi -0-!--25 
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Estimated mo11fhly rli.~dull'f/r' ul Oneirla Rica 111'11/' Hncli1l, o.Y. }".,rt in 1902 aJ/(11!10.]. 

[Prainagt• an·a, I.-tOO ~quare miles.] 

llisehargc in second-feet. Run-off. 
------- -----~--

! 

: ~laximttm. J\liiJimnm. I :'tfnlll. 
I 
I I 

Second-feet 1- . 

per square : ~l·p.th ~ 11 

mile. IIH he .. 

I 

1 H02. 
Septern her ____________________ · 2,070 1' 400 
October .. __________________ _ :2,070 1, 450 
NoYemlJer __________________ _ :2,2\10 1, 920 
December ___________________ _ 1,870 

---------

190:3. 
January .. ___ . ___ ... _ ... _. __ . 7, 100 2,960 
February .. ___ .. _ ..... _ ... __ . 9,240 4,();30 
March ... ___ ._. __ . __________ _ 13, 760 5,720 
April .. ___ ... ________ .. _____ _ 12, 160 4,680 
l\1ay __ . _ ... _____ ... ______ . ___ . 4,410 1,500 

June------------------------- :2,~00 1, :~50 
July _____ ------------. ______ _ 
August .... _ .. _______ .. ______ . 

2,380 1' 4.50 ! 

1,850 1, 19o I 

September . ___ .. _ .. ___ .. _____ _ 1, .500 990 

~~~e~:~~; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 

4,180 1,090 
3, -!GO 2, 070 ,' 

December --------------------1 2,380 I 1,450 

1, 1)!)4 

1, 633 

2,093 

2,814 

4,18G 

6, 179 

10,G19 

n, 143 
2, 6:3.5 j 

1. 85:3 

1,829 

1,422 

1,230 

2,800 

2, 712 

2,007 

1.21 

1. 17 
1. 49 

2.01 

2.99 

4.41 
7.58 

G. 53 

1. 88 
1 '") 

• t).~...J 

]. 31 

1.02 

. 88 

2.00 

1. 94 

1. 43 

1. 35 

1. 35 

1. 66 
•) ·~') 

1- ~~··= 
''3. 45 
b..J. f19 

8. 74 

7.28 

2. 17 

1. 47 

1. 51 

1. 18 

. 98 
2. :n 
2. 16 

1. 65 
~------- '------

.The year . _ ... ______ . ___ , 13, 7o0 ' 990 
_____________ ·____ ! 

3, 88.5 --------;~771~9 

a Low-water dis("harge, sut)jCl't to n•visinn. I' Rceord possibly in excess owing to ice. 

CHITTENANC;O CREEK AT CHITTE~ANGO, N. Y. 

The drainage basin is deeply rolling, mostly cleared~ and has a heavy, 
impervious soil with extensin' sodded meadow areas. Cazenovia Lake, 
which i~ tributary to Chittenango Creek, is located at an elevation of 
1,190 feet. From its ontlct to the foot of the plateau at Erie Canal 
erossing the stream deseends 770 feet. 

The gaging station was established ·May 22, 1901, by R. E. Horton. 
It is loeatecl nt the l\iain Street Bridg-e in the village of Chittenango, 
N. Y., one-half mile nlJove the State dam, which diverts water for the 
summit level of Erie Canal. The gage is a vertical board attached to 
the upstr0am sidP of the right ahutment. It is read twice each day 
by Frank A. Sutter. Discharge measurements are made from the 
upstream side of the bridg-e to which the gage is attached. The bridge 
has a t'ing-le span between abutments of 57 feet, and makes an angle of 
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60 degrees with the direction of the current. The initial point for 
soundings is the face of the right abutment on the upstream side. The 
channel is f'traight for 500 feet above and for 200 feet below the bridge. 
The hanks are subjeet to overflow only at extreme high water. The 
bed of the stream is composed of sandy silt and gravel. There is hut 
one channel at all stage.-.;. The bench mark is on the upstream corner 
of the coping of the right abutment. Its elevation is 8. 23 feet above 
the zero of the gage. The drainagP area above the gaging station is 
79 square mile:-! and above the mouth of the creek is 3j6 square mile:-;. 

The observations at this station during 1H03 have been made under 
the direction of R. E. Horton, district hydrographer. 

Discharge measurements of Chittena11gn Ct·eek at Chittenango, 1Y. r., in 1.'1().1. 

D H d l Gage I D' ·h . 
____ ate_. _____ 

1

, _____ y -r-og_r-ap-1e-r. ____ -~eight. _:_:_r~ 

I Feet. I Second-feet. 
March 3 ____________________ 1 C. C. Covert _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 . .50 276 

Do __ ... _ . _ .... _ ........ i __ ... do ...... - . - - ... - -.... - - - .. 

Mar~~' 1-; : : : : : : : : :: : : : : : : : : : I:: : : :!: : :: : : : : : : ::: : : : ::: : : : : : : 
March 24 __ : _______________ .j ·w m. N unn • __________________ _ 

May~;~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ [ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
I lVIay 20 ___ . _. ___ . ___________ : ____ .do __ ••••..•.•. _ ..... -- ••. _ 

Do ____________ • ___ • _. ___ -·-_.do _. _ ••• - ••••• - ••••• - •• - •. 

June 29 ___________________ -~~ H. H. Halsey ___ ••• ______ •• ___ _ 

Do _____ . _ ... _____ . __ . . . __ ... do - -... _ - - .. - _ - _ - . - . - - .... 

October 10. ________________ -I \Vm. Nunn _.- •• -. __ .- .. --.- .. _ 

~::: ~:: ~! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~: : :: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : 
I 

2.48 

2 . .50 

2. 71 

3.02 

1. 80 

1. 79 
1. 40 

1. 40 

1. 60 I 
1. flO 

3.X.5 

2. H 

2. 10 

272 

368 
518 

97 
95 

48 

49 
62 

62 

1,000 
183 
177 
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_Afean dail!f [11([11' heiyht, iu Ji•d, r~( C'hittenun.yo Ct·cck ot ChitteJt!/11[/0, ;._V, Y., foJ· J[IO.l. 

Day. 

L ............ . 
:! ______ --------

3. --------· ·--· 
4 ............. . 

5.-------------
6 ...... - -------
7 ............ .. 

I s.-- ----------·I 
9 .............. · 

10 ...... - -------

11.-----------

12.-----

Jan. 

2. lS 

2. IS 

:!. 4Q 

:!. 38 

~. 38 

:!. :!8 

:!.:!.'i 

:!.:!0 

:!. 0-J 

2.00 

:!.00 

:!.00 

:!. 00 

:!.00 

2. 00 

16.------------- 2. 00 

17.-------.... .. :!. 00 

18 .............. 1.90 

19...... .... .... 1. 90 

20 .............. i 1. 90 

21.. ............ 1 2.10 

·Jo) . 2. oo I 
;~::::::::::::::1 2.00! 

24 .............. 2.12 

25.............. 1. 95 

2G.............. 1. 9fl 

27 .. -- .... -.. .. . 1. 90 

28...... .... .... 1. 95 

29.............. 2.40 

30.............. 3.30 

31. ............. 2.30 

Feb. :'-[ar. ! Apr. 
I 

2. 20 8. HI 

2. :!0 2. 70 

:!.liO :!. :iO 

3. 30 2. 40 
:!. 95 :!. ;,c, I 

:!.GO :!.Gil 

:!.5ll :!. :10 

:!. 40 2. \!;, 

~. 40 i :-3. !);) 

2.32 3.10 

2. ·10 3. tJ;) 

2. 65 3. O'i 

2. 60 2. 9'i 

2. 40 2. j;.) ' 

2. 30 2. 5;, 

2. 30 2. 5;) 

~: ~~ I ~: ~~ I. 

2.10 2. 40 

2.10 2. 3;) 

2.15 ; 2.:30 

2. 20 ; 2. 6) 

2. ;;o 
2 .. -.o 
:!.SO 1

1 

,, !() I 

~: 10 i 

:!. 70 I 

:!. liO 

2.lill 

2. 'iO 
2. ;,o 
2 . .-,o 
2. 40 

2. 40 

2. 30 

2. 30 

2. ~0 
2. 20 . 

~. lfl i 

2.10 i 

2. 10 3 . .iO 2. O,j 

2.10 3.01-i 2.00 

2.10 2.8:1 2.00 

2.10 

2. 05 

3.115 

....... 1 

2.ll0 2. 00 

2. 60 

1

. 2. oo 

2. co 1. 9.) 

2. 5.) I 1. ~~o 

2. 50 1. \!0 -------
3. oo 1- ..... 

May. I_Jnne. I July.! Aug-, I Sept. I Oet. ': XoY. Dee. 
i I 

1. 90 ~~0 i - 1.~;- 1~ --1. so -~, -;:- 1. S5 

1. SO 1. 40 i 1. 50 ; 1. 40 · 1. 60 1. flO 1. 90 1. 80 

1. 70 i 1. 40 ' 1..50 1. 40 1. 5fl 1. 40 1. \10 1. 70 

1. .5.) 1. 40 1. 50 1. 40 1. 45 1. 40 1 1. 90 1. 70 

UiO 1. 40 1. 50 1. 40 1. 40 1. 40 2. 00 1. 70 

1 ,;,o 1. 40 1. 70 1. 4o 1. -10 1. 40 2. oo 1. 70 

1. ~~o 1. 40 1. flo 1. tio 1. 40 1. 4o I' 1. 90 1. t 5 
1. ;,o 1. 4o 1. 5o 1. 5.'> 1. -t :1 1. 7 ;, 1. go I.tio 
1. flO 1. 40 1. :10 1. 40 1. 40 :!. 70 1. \lO 1. 60 

1. ?ill 1. 10 1. 50 1. 40 1. 40 4. 05 1. 90 1. 60 

1. ::;o 1. 40 1. 50 1. 40 1. 40 3. 70 1. so 1. .55 

1. ,)0 2. 10 1. 50 1. 40 1. 40 :!. 40 1. so 1. 50 

1. .·,o 1. 70 1. 50 1. 40 1. 40 2. 1fl LSO 1. 50 

1. .. _ _)l) 

1

. 1. 4,, 1. ,,Q 1. 40 : 1. 40 2. 10 1. so 1. .')0 

1. .'iO 1. ;,i) l.f)O 1. 40 I 1. 40 2. 10 1. so 1. fiO 

1. ~)i) 1. GO l..'iO 1. 40 I 1. 40 2. 10 1. 80 I 1. 60 

1. ~>0' 1. GO 1. 50 1.40 1.40 2.15 2.351 I. 50 

1. ~>0 1. GO 1. flO 1. 40 1. 40 3. 10 2. 20 1. 50 

1. :'00 1. liO 1. f>O 1. 40 1. 40 2. 90 

1. ;,o 1. 70 1. 5o 1. 90 1. 40 2. 70 

1.:):1 2.10 1,.50 1.50 1. 40 2. 30 

1. fiO 1. 90 1. fi,j 1. 40 1. 40 2. 30 

1. 50 

1. 50 

1. 4:) 

1. ·10 

1.10 

1. 40 

]. 40 

1. 411 

l. ~0 

1. 75 

1. 70 

2.00 

1. 95 
1. 80 

1
~ 

1. GO 

1. !);) 

1. 60 : 

1. so 

1. tiO 

1. 50 

1. 50 

1. 40 

1. 40 1 

: :: 

1. 40 1. 40 

LIO 1.40 

1. 80 1. 40 

2. 00 1. 40 

1. 70 1. 40 

1. 40 1. 40 

2.o.') I 1.4o · 

1. 85ll. 40 I 

1.80 ....... , 

2. 20 

2.20 

2.10 

2.05 

2.00 

2.15 

2. 20 

2.12 

2. 00 

1. 9.') 

1

. 1. 80 

1. 90 1. 80 

1. 90 r 2. 00 

1.90 1.90 

l_ 90 I l_ 80 

1. 20 I 1.80 

1.90 I 1.RO 

1. 90 I 1. 70 

1. 90 1. GO 

1. 90 1. so 

1. 90 1.80 

1. so 1. 80 

1. 80 

Ratiny ta!Jle .foJ' Chittewtll[/1) Creek ut Chittenango, .N. Y., for open 8eciion, from Jfay 2£ 
to DccembCI' 15, 1901. 

Gage 
height. 

Feet. 

1. 30 

1. 40 

1.50 

1. 60 

1. 70 

1.80 

1. no 

n· hug ~~ """ ,-Di · I e II G»ge I Dl<elm< e I Gag-e I Di~charge. 
Ise ~ e.

1

j hdghl. __ "' '"~ 1 ~ height. · g · 

1

. height. ~~----I 

Second;~~-~~· ;~,gl~' i"'"'"'~Z' II :•;•0 I &em<~;~;' '. :.'70 ~ ·"'""'~i;' 
16 2.10 . 110 2.8o 379 3.5o I 774 

22 I 2. 20 ' 142 2. 90 430 3. 60 I 838 

32 2. 30 1 72 :3. 00 480 3. 70 901 

42 1 2. 4o : 2o8 3. 10 536. 3. so 968 

56 I 2. 50 i 244 3. 20 594 3. 90 1, 040 

2.60 288 3. :=m 4.00 1,110 
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Rat ill!/''''''~' jol' ( 'hitfcllrtll!fU ( 'n·d· ul f 'hittnwuyo, "Y. }~.,fur fljll'll .~l'l'lion,fmuz I>ci'CIII1Jer 

1tl, 1!101, to I>cccl!lhn· ;U, 1.90.1. 

! 

liagc• I . 11 Gngt• 
h~ight. ~~~!'har~~ 1 -l-lL-·ig-'1-lt_. __ 

I Ft1t. 1·'-'rNI/Iri~Ti'r/. 
1. 00 In 

1. 0.5 

1. 10 

1.15 

1.20 

1. 2R 

1.:30 
1. :3;1 

1. 40 

1. 45 
1. .50 

1. 5;) 

1. 60 

1. 65 

1. 70 

1. 7fi 

1. 80 

1. 85 

1.90 

1. 95 

2.00 

2.05 

2.10 

2. 15 

2.20 

2.25 

-., 
I~ 

84 

93 
102 

111 

120 

1:30 

14:3 

1;1.5 

168 

180 

}hi. 

:.?. :io 

2.40 

2.45 

2.50 

2.HO 
2. t)i) 

2. 70 
•) --
-· '"' 
2.80 

2. BO 

2.9i"'l 

3.00 
:3. 0.5 

:3. 10 
:i. 15 

:3.20 

3.30 

:-~. 3n 

:1.40 

3.45 

3 .. 50 
') --
,), .... 

Sr'!'ll/111-fr'rf. 

210 

Fnt. 

:3. t)O 

2-12 :i. 70 

27G :i. so 

:i1S :t 90 

;);)\:) -1.00 

380 4.05 

405 1 4. 10 

4:30 I 4. li'i 

-!;)-! 4. :.?0 

-!79 4.25 

504 -!. ;)() 

558 4.40 

586 4.45 

613 4.50 

tHO 4. 5.5 

mm 4. Go 
G98 -!.6i1 

728 4. 70 

757 

8113 

4. 7i5 

4.80 

4.8n 

lli~!'harge.ll.l 
i I 

-----' 

I .'-'rr'mHl-fiYt.i' 

! 8~6 
876 

\:!06 

968 

1,000 

1,030 

1,0GO 

1, 100 

1, 130 

1,170 

1,210 

1,240 

1, 280 

1,:320 

1,370 

1,410 

1,460 

1,500 

1,550 

1,590 

1,640 

1,680 

1, 7:30 

1, i80 

1,830 

----------------1 
C'· ,. 
·~t-ge ;, lJb<'harge hl•Jght. I - '• 

I ! 

4.~10 1,870 

4.B5 

.5.00 

5.05 

i"'l. 10 
;i, 1.5 

i"'l.20 

5.25 

5.30 

5.:35 

.5. 40 

.5. 45 

5.50 

0.55 

.5. (10 

G.Gi'i 

i'i. 70 
;). ( ;_) 

i1.80 

5.85 

i1. ~lO 

G.OO 

1,920 

1, \170 

2,020 

2,080 

2, 1:-~0 

2, 190 

2,240 

2,300 

2,:350 

2,-1:10 

2,4GO 

2,520 

2,i"l80 

2,640 

2, 710 

2, 770 

2,900 

2,960 

:i, 030 

:3,090 

:::, 160 

Discharge above -!-foot gagt' height 1ledu<"e1l by l'Xtension of rating enrn~ on 
logarithmie sedion paper. 
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J[ean daily di.~chw·yt', in .~t'l"l!llll-fcet, ~~t' f'hitte/lllllf!O Cn~d~ at ( 'hittman[JO, .Y. }-., 
J[!Ol-1.'10:1. 

--------------------- ------------

A~ ~ra~~~~u~J July. An~ I ~P~roet.~-~ovl Dec. 

2RK I 7:3 4R I X2 52 .')t) I 77 

[ 

Jan. I~~~~- Mar. 
Day. 

1901. 

;::::::;::;:; t ] ::: ; ::: m ~ ~ ~ ~ oo ~ 

60000000000 0 000 0 •• oo- ol. 0 0000 o!•. 0000. 0 0 oooO••• Ooooo 0 

7 ..... oooooo ••• 1 ....... ' ....... 10. Oooo• 0 •••••• 0 OOOoo 0 

8o •••••• oooo ••• 1 ....... _ ...... 1 .......... ___ .. ···o·· 

:~:::: :::::: :: :::: !: ::: :!: ::~ •: ::: 

~~::::: ::::::::: :::::: :i: :::::: :::::. 

: ::::::::~:::!.::::.:::.:::. ! 

')•) I I ; 

;;:::::::::::::1::::: :~::::::: :::::::: ::::::' 

~::::::::::::::
1

:::::::•:::::::1:::::::1:::::: 

23.'i I ti4 
191 . ti4 

172 

Hs I 

404 

299 

22ti ' 

lfl5 . 

129 

136 

116 

103 I 

90 

90 

90 

82 

82 

343 

90 
116 

103 

73 

73 

73 

73 

73 
1)6· 

56 

413 

5ti 

6! I 

561 

56 I 

56 

"Record nut available. 

llli 

5t> 

G1 

73 

69 

61 

t)4 

48 

73 

~ 

73 

73 

64 

69 I 
56i 

64 

73 

73 

52 

56 52 

5G 52 

45 48 

42 52 

42 fl2 

56 52 

56 52 

52 52 

64 52 

52 52 

48 52 

48 52 

56 52 

52 
fiG I 

61 Ill . 

52 56 ! 

61 52 : 

56 

61 

64 

61 

64 

64 

64 

69 

56 

103 

90 

56 

56 
90 

56 

5G 

56 

56 I 
ll6 

208 

56 

64 

64 

64 

64 

82 

682 

208 

164 
148 

(a) 

(a) 

968 

728 

669 

504 

259 
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Jfmn daily di8ehrtrge, i11 .~econrl~(ed, r~( ChitteJIIlilfJO Cn·ck ut ChittnWII-fJU, 1V. 1·., 
1.'10/-J:HJ.:-Continlwd. 

J>ay. .Jan. Feb. 2\Iar. Apr. 1\fa~-. Ju!IL'. July. Ang.l_:e~- Od. I Xov. Dec. 

190:!. 

1. ....... . 1:)0 9i\ 1, 922 

2 ........ . 1:l0 ~13 1, (i;l,'-1 

3 ........ . 

4 ....••......•. · 

1:30 1, Vt! 1,170 

1:)0 -104 IXG 

5...... .. . 1:-lo 

G......... 1:!0 

7.... ........ 102 

8.............. \!:3 

9 .... ····· ..... i 78 

10 .............. 
1 

78 

ll...... .. . .. ... 78 

12 ............. . 

13 ...........•. 
I 

14 .............. 1 

15 .••••......... 

16 ............. . 

17 ........ ····--,' 
113 ••............ 
19 ............. . 

20 ..•........... 

21 ............. _I 

2~ ..... ~------ .... --

23 ... ------------
24. ............ . 

25 •.....••..•••. 

2G ••.••••••••••• 

27 ............. . 

;2~- -------------

7.'-i 

18 

78 

78 

7S 
7t-; 

78 

78 

78 
78 

102 

9:-l 

7.'1 

1:30 

HI 

:-l1K 

318 

2IO 

I30 

IO~ 

7S 

78 1,132 

78 1,:324 

78 Gti9 

78 .'i.')8 

78 558 I 

78 1, 324 

78 6li\J 

78 404 

78 :us 
78 318 

\J3 404 

78 404 

/'it, ~7(; 

7.'~ 27ti 

78 242 

786 242 

5:n 
318 

318 

31S 

~~ti 1 

2761 
2I8 

180 

1l:l0 

180 

ISO 
1.')5 

I30 

111 
111 
111 
111 

:!42 1 :>70 

7S 
7S 

180 -104 

:!iii 1 216 

2/li 210 

lili ,I:)J 

tili 27G 

tiG 22ti 

tili -1:30 

Gti 380 

liti 2.)9 

ti6 180 

iS 1G2 

\!3 ].)5 

XI 1>;0 

7S 155 

78 I 1:>o 
71'1 111 

93 111 

16X 180 

\13 I42 

102 Ill 

):);) 

1:30 

ISO 

HM 
180 

H2 

130 

130 

3:l8 

338 
(},!() 

27ti 

I6S 

15'1 

640 

-104 

29 ............. . 242 IX I 15;-, 

:!42 I 78 I L);) 

120 25\J 

30 ........... . 

31.: ........ . 

2\lean .. 

242 ...... "i 130 

l~-=~~~~~c-1 .. ~--'--'1 2~3~ 87 I 2:-l" 

180 

ISO 

2;}6 

259 

130 

504 

242 

2.')9 

19:3 

180 

180 

7'2 
titi 

titi 

titi 

GO 
,')( 

7'.!. 
I42 

78 

15.') i titi 

130 .'i,l 

120 54 

111 78 

102 . 78 

111 I 78 

111 78 

111 78 

102 . 78 

\13 IS 

\13 78 
84 72 I 

18 6ti 

78 66 

78 111 

ti6 111 

G6 111 

111 I 

HiS 

111 

111 

111 

111 

lli 

I;lO 

111 : ISO 

F>5 1XIJ 

180 ' 180 

1~13 HiS 

lSO 1 155 
1!15 . 10:! 

1.'15 Ill:! 

1!2 

120 

10:! 

84 

I02 

130 

155 

2I8 : 

111 

84 

S,l 

102 

111 

111 

11I 

111 
.558 
:_!,')\) 

I-55 

1:!0 

148 

I~O 

111 

111 
130 

130 

I20 

Ill 

I11 

93 

93 

93 

9::l 

\131 
72 I 

84 

8-1 

1ao 
93 

93 

93 

93 

93 

8-! 

84 

8-1 

93 

93 

93 

93 

:!26 

210 

180 

186 

180 

180 

fi86 

359 

276 

210 
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J~[ean tll/il!f dis('lun·yc, in -~I'I'OIIfl)i'l'l, 1d C'hitteurtn[/U Creek ut ( 'hitfe/1(0/[fO, X. 1 ~., 
1.901-1 <908-Con tin ne• 1. 

-------·-- ----------

J>ay. I Jan. 1

1 

Feb. I ~Iar. Arr. ~lay. Jnne. ·July. I ;\ug. __ , __ , __ ---

I9o:=!. I I I 
L------·----·-1 Ii4 ISO 5iiil :.!\Jli Ill -!5 60 -!.'i 93 5-1 1:lo I02 
2 .. ------.--.-- 1 74

1

' ISO 359 27ti \!3 45 54 -15 tlli 54 111 \13 

3 .. __ .... __ 242 3I8 276 :.!ili iS 45 34 45 tiO -!ii 111 18 

4 .. ---- .. ----- 2:H i Gti9 :.!421 404 (i0 4;) I' 54 40 50 45 Ill i 78 
5.-.----- 234 4i\J :.!\JG :.!4:.! I ,·,4 45 54 45 -!5 -!;") I30 78 

{i __ ------------ 201 I 31~ 318 :.!42 fl4 ', -1:1 '· iS 4.5 45 45.1 130 I 78 
7.. -- -- -- ------ I93 27G 2iG I 2\Jli f·4 4; I 54 GG 45 4:1 Ill 72 
8 .. ------------! 180 242 479 I 35\J I fl.! -!;) 54 60 45 84 Ill G6 
9 •. ____________ : 1-!2 242 816 :us i ,-.4

1

. 45 54 -!.) 45 3;,\j lli I 66 

IO.. .. .. _ I30 2I8 .'iriS 31!-1 54 4.5 .54 4.5 4.5 I, I32 111 66 

11 .... ------. I30 242 Siti 2iti :14 -15 54 -15 45 906 \!3 1 ()0 

Dec. 

::::_ ::: ::: 1, :~ ~i~ I ::: ~:I 
1

~ I :: ~ :~ :I ~;I ~ 
~~::::::::::::::I ~:~ ~~~ ~:~ I ~~~ ~~ ~~ I ~~ I !:~ ~~ ~~~ I :~ :~ 
17---- -- -- -- ---- 130 180 2\Jli :.!10 ;,.1 tili :14 I 45 45 HiS 22li .'14 

I8 .. ------------ lli I 180 2iG 210 fl! t)6 ! 541 45 45 5:',.'-; ISO 54 
19 .. _________ . __ 1 111 I55 24:.! I80 ;)4 1 t16 : :14 4i) 45 4;)4 120 93 

20 .. ------------ 1ll ! I.') .. ') I' 22ll vw 54 I 78 : 54 Ill 45 3[19 11I 93 
21. .. -- .. -- 1-'i'i I HiS 2IO IllS 5! I0.5 I ;)4 ' .54 45 210 I ] 11 130 

13~ I 1:-:0 33S 1ii5 54 111 GO 4fi 45 2IO Jll Ill 

23..... 1:30 155 78G I 142 I 54 841
1 

93 4.5 4fi 180 I lll ! 93 

24 ........ - ..... I H\2 1.5.) il 544 130 I 54 78 ()t) 493~ I 4.1 ISO 1551 \13 
25 120 155 430 ! 130 ' .'i(l 130 ' 54 .j,') 1::ifl 111 ' 93 f. : __ :_ :_ : __ :_ :_ :_ :_ : __ :_ :_ : __ : __ , 1 2o 155 318 13o 4:1 I2o 54 13o I -Iii 1-12 11I i 78 

'" ::: ~~ ~:: :: I ~: ~: ;; I :: :: I :~ ::: I :: 

29.............. :42 ~=G 111 -1~ 
1 

t~? . -1~ 14~ -1~ I 1~~ '1 n_~ 9:~ 
30........ ...... ti69

1

· ....... 

1

. -•6

1

111 -1.1 llti 1 -Ia , 102 4.> llti_ \!0 93 

31. ............. -~~~- ---~~~~· ~~~ ... ~~~-~ ~~.::- .. ~~-~-;~II ;,: ~~--~~ ~:~ j··:~i~-~· ~.39 
Mcan .... l 



HOYT.] LAKJ<~ ONTARIO DRAINAGE BASIN. 3~3 

HstimutnlJWIIdhly disr·hru·ur· ~~t' C'hitlcJUlil!fO (_'n·r•k ut Chittenru1yo, c_Y. 1-., jiu·J:i01-/flrU. 

[Drainag-e area, 7~) ~quan• mile~.] 

llisclmrge in :<eeowl-fl'l't. Rnn-uff. 
i 

~frmth. 

Maximum. :\finimnm. 

- ----~-- I Rainfnll 
. Se~oncl--~ee: Depth in ~-ininelw~J' 
1 PL~1~ff~~.'ue inehe~. 

------ ----~--~ 

Mean. 

May 2:?-:n ____________ :no 90 175 2.22~ 2.5!) 5. 79 
.June _________________ ·W7 

,...., 
,,-) 191 2.42() 2.72 5.132 

July -------- ... - - ------ llG 42 ()4 . Xl::~ . 94 :-t8:3 
August _______________ II 48 65 . 8213 . 9;) 3.87 
September ____________ :-;•1 42 54 . ()8() 77 2.8G 

Octo her I fl-t 48 55 . 1398 . 80 2.:32 ·-------------
NoYE•lnlwr ____________ 110 5!) 67 . 8.51 . 95 :1.47 

Dt•cem ber ------------1 (11) .)6 2:32 2.!=146 :1.:-m 4.93 
-------

Hl02. 

January --------------1 1:10 78 94 1. Hl4 1. :17 1. 48 
Fe brnary _____________ , 1,182 78 192 2.438 2 .. 54 3.H4 
J\Jan·h ________________ 1, 922 210 579 7.353 8.4G ~). :36 
ApriL ________________ .5:n 78 2m 2.578 2.88 1. 96 

-:\Iay ------------ .. ---- 168 66 87 1. 105 1. 27 0 
d. 75 

June 876 9:1 2:18 ;), 022 :1.38 n. 18 

:~~~;,;; : : : : :: :: --: : : : : f\40 130 256 3.251 :1.74 7. 12 

504 54 141 1. 791 2.0G :i. ()5 

Septem ht>r ___________ 142 .50 77 . 978 ]. 09 2. fiO 

O(_·toher -------------- fi58 R-1 148 1. 880 2.113 4.83 
N oyemhl·r ___________ 180 '"•) 

I~ 114 1.448 1.G2 1.132 

Decellll•t•r ------------ 51-IG S4 lfi4 2.08:3 2.40 4. 2.5 
----~-

Tltt• .n·ar _______ 1,922 50 191 2.427 :-tz. 97 44.64 
-------- - --------

1!=10:3. 
January __________ . ___ tiflH 111 171 2. 172 2.50 ~.96 

February ____________ ns4 142 266 :3.:378 :3.52 2.59 
.:\Iarelt ________________ 8713 210 400 5.080 i1.84 4.69 
ApriL _______________ 404 111 222 2.8Hl :~. H5 2.08 

May ---------------- 111 4.5 .56 . 711 . 82 .11 
June ----------------- 15.5 45 71 . 902 l. 00 R. 76 

July ---------·· - ~ - --- 93 45 5.5 . G98 .so 1.24 
A ugm4 _______________ 142 45 60 . 762 . S8 fi. 19 
Repte11tber ___________ 93 4!) 48 . 610 • {)8 1.34 
OdolH~r -·----------- 1, 1:32 45 22S 2.900 'l .,., 

t). aa 7. 78 
~oyemher ___________ 226 H3 117 1. 4813 1.66 2.24 

Decem her ------------ 130 54 79 1. 003 1. 1.5 :3.36 
~---~-

The year _______ 1, 132 45 148 1. 877 25.33 42.34 

a Not antihtble; fiuud, J•eeember 1 !-Iii, 1901. z, Mean of Bonksville and FayetteYilll• reeonl~. 
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~ENECA ltiVEH AT HALDWI~~VILLJ<:, N. Y. 

This station wa~:-J established November 12, lS~~s, hy G-eo. \Y. Hafter. 
It is located at the State clam at Baldwinsville, K. Y., 12 miles above 
the junction of Seneca Hiver with Oneida River. The clischarg·e m·er 
the dam when the flash hoards are not in place is computed by the for­
mula for a hroacl, flat-cre~ted weir. The discharge over the flash hoard:-; 
is computed by the Francis formula. A gage in the rh·er channel below 
the clam is read to determine the average working hPad on the turbine.s. 
The discharge through the three main canals is determined from 
records, which are kept in each mill, of the run of the water wheels, 
and from the recorded lockage and the opening of the paddles at the 
Oswego Canal lock at the foot of the canal. The eurrent-meter meaH­
urements made during 1903 to determine the amount of leakage at the 
several mills show that these amounts are larger than was previously 
estimated. The discharge at the new bridge at Belgium, N. Y., June 
27, 1903, 'vas 3,817 second-feet. The observations at this station 
during 1903 have been made under the direction of R. E. Horton. 
district hydrographer. 

},Jean daily di.~clwrge, in second-fPd, uf Seneca River at Baldwinstille, .:.Y. r., .fol' 1903. 

Day. I '::_ Feb. )Jar. I Apr. I :\lay. ' June. I July. I Aug. Sept. I Oct. ! Xov. Dt·e. 

--
L . . . . . . . . . . . . . 3, 430 4,4.')0 4, ,;;;,- 9, 080 I '· 870 2, 800 ['· 330 I'' 310 2, 660 I'· 470 4, 300 3, ii60 

2.------- ... --- 3, 380 .5, 6SO 5, 900 8, S.)O I 5, SC!O 2, 700 3, 100 1, 020 2, 860 2, -170 5, llO :~, G50 

3.------------- 3, 710 5, fl10 G, 0.10 8, 920 4, 630 2, G30 2, 960 2, 690 I 3, 080 2, 510 4, 880 3,Gti0 

4.------------- 3, 310 6,060 G,070 9,100 .5, 7SO 2, 700 2, 250 I 1, 710 ~ 3, 240 2, 000 4, 770 3,530 

5.--------- ---· 4,~.30 6,340 G,520 8, 070 5,5-10 2.ti00 2,180 1,550 3,290 2, 610 4,560 3,430 

~::::::::::::::1 ~:~~~ 
li,680 6, 7GO 8,800 5, 310 'J,fl20 2, 8.50 1,fi:30 2,890 2,590 4, 440 :3,140 

ti,660 . ti,820 9,110 .'), 290 1, 5.'10 2, 780 1, 610 3,190 2, 590 4,350 3, 510 
8.----- ________ ! 4,590 fi,240 ! ti, 170 9,220 fi,200 2, 810 2, 9.50 2,000 3,250 2;800 3, 910 3,280 

I 
9 .. ------------ 4, 210 ti,610 7,370 9,190 5,100 2, ti70 2,850 1, 710 3,270 3,000 4, 530 3,090 

10 _______ , ______ 1 3,880 G,400 7,220 9, 3GO 4,120 2,560 2,830 2, 030 3, 230 3,:370 4,440 2,960 
11. _____________ ! 3, 030 6,350 7, .140 9,000 .1, 110 2, 520 2,520 1, 960 3,250 3,450 4,330 2,840 

12 ... -----------1 3,080 6, 300 7, tiGO 8, 370 4,870 2,680 1,910 1, 9.'10 3, 320 4,2.50 4,44.0 2,820 

13 ....••........ 1 2,350 6, 530 7, 800 8,890 4,850 2, 770 2,300 2,010 2,830 4,360 4, 440 2,890 

14.. ............ 1 2, 710 li, 360 7, 870 8,660 4, G30 1, 820 2,150 1,840 2, 790 4,430 4,050 4, 7i'i0 

~~::::::: ~ ~ ~::::! ~: ~:~ 5, 280 7, 000 8, 520 
I 

4, 510 3,240 1, 870 1, 770 3,060 4,480 3,6-10 2, 770 

5, 740 8, 290 8,440 4, 350 3,000 1, 770 1,370 3,170 4,450 1 3,8ti0 2,300 

17-------------- I 3,100 4, 200 7, 970 s, 300 3,170 3,000 1, S70 1, 920 3,000 4, 620 3, 900 2,130 

18.------------- 2,490 4, 430 8, 000 8,170 4, 280 8,000 1,500 1, 730 3,280 4, 3-10 4,320 2,140 

19 ..... --------- 3,060 3,800 7,\190 7, 820 3, 960 2,840 1, 270 1, 760 3,050 5, 260 : 4,.5ti0 2,1-50 

20 .•.... - ------- 2,9.50 4,180 7, 5\10 li, 010 :3,990 2,210 1,870 1, 940 2, 810 5, 210 
I 

4,370 2,010 

21.------------- 3,050 4,100 7, 570 7, 7E>0 :~, 7~0 1,\130 1,840 2,030 8,2.)0 5, 210 4, 370 2,170 

~2. P••••. ------- 2, 940 3,5:30 6,710 7, G60 :~. 990 2,4.SO "1, 770 1, 950 3,160 fi, 210 
! 

3, 8.''i0 2,600 

28 ..... --------- 3,080 4,490 7, 9\10 7, .520 3,690 2,020 1, 780 1, 450 3, 080 .5, 320 I 4,·1:.!0 2, 780 

2·L ............. 2, 920 -1,2:30 S,520 7, 280 2, ;.,_w 2, 710 1, 700 2,130 2, 870 5,290 4, 410 
I 

:!, 770 

~5. ------------- 2,5ti0 4, 770 8, 790 G, 7\10 3,800 3, 2li0 1, 470" ,1, 860 2, 6.)0 4,860 4,380 2, .S--10 

26.----------- .. 3,450 4, 630 8,\110 5, 700 3, 270 3,490 1, 2GO 1, 930 2,i'i90 ' 1),450 3, 910 2, 940 

27-------------- 3,170 4, 760 9,060 G,510 3,200 3, 570 1, 770 1, 940 2,530. 5, 070 4, 330 2,440 

28 ...... -------- :l, 170 5, 390 8, 850 G, 140 3,000 3, 090 1, 380 1, 990 2, G70 
1 

5, 040 3,870 2,1.")0 

29.---------.--- 3, 390 8,100 G,220 2, 1ti0 3, 530 . 1, HO , 1, 810 2, 5:::o I :3, o7o 3, -no 2,020 

30 .............. ,,620 ...... , 9,140 6,0Ril 12,400 i I ' 2,090 :l, 400 I'' 500 II' 570 2, <10 ' 4, 810 :l, 810 
31. ............. 4,S60 -------: 9,010 ------- 1,740 . ------ 1, 510 2, 310 . ------ -' 4, 800 ------ - 2,230 

--·-··- ----~--· ------- -~----
Mean .... 1 3,427\5,311 i 7,546 8,051 4,194 2,7.')9 2,084 i 1,8191_2_'_=~- ~9- _4,=7~ 2, ii37 



HOYT.] LAKE ONTARIO DRAINAGE BASIN. 395 

[Dminagl' area, :~.103 :<qtutn· mile~.] 

------ ------ - ----- -----~------

1 
J liHehargl' in ;;eeond-fect. Run-otf. 

1- -- -------1 ~---~~ec:l:;:-r. -.-

1 

~Iaximum. , ~Iinimum. Mean. per WJUare 1 ~~~~~~~~ 1 
Month. 

-~I ----------~--- --------- ---

Jan nary ..................... ·r 4, 860 2, :350 8, 427 1. 10 I 1, 27 
:February_____________________ t), 680 :1, 580 f), 311 1 1. 71 1. 78 

March________________________ H, 140 4, 690 7, 546 2. ·!:) 2. 80 

ApriL ________________________ !=1,3o0 5,700 8,051 2.59 
l\Iay ________________________ _ .5, 870 1,740 4, 194 1. 35 

June-----·--------------- __ _ 3,570 1, 5fi0 2, 7.59 . 89 
July ________________________ _ ;), 330 1, 260 2,084 I . 67 
August _____________ . _______ _ 2,690 1,020 I 1, 819 I . 59 
September __________________ _ 

October _______________ . _____ _ 

November ___________________ _ 

Deeelll her . _____ . ________ . ____ 1 

3,320 2,430 2, 976 I . 96 

5,450 2,000 4,109 i 1. 32 

5,110 3,410 4, 277 1.38 

4, 750 2,010 2, 837 l . 91 

The year ______________ -I -----; 

9,360 1,020 I 1. 32 4,116 I 

SKANEATELES OrTLl<JT AT 'VILLOW GLEN, N. Y. 

2.89 

1. 56 

. 99 

. 77 

. 68 

1. 07 

1. 52 

1. 54 

1. 0.5 

16.14 

Skaneateles Lake is the fifth in size of the Finger Lakes tributary 
_to Seneca H,i,·er. The surface of the lake is at an elevation of 865 
feet above sea level. The outlet descends 4G5 feet from Skaneateles 
village to the Erie Canal crossing near .T ordan, a distance of 12 
miles, and enters Seneca River above Cross Lake. The average width 
of the land surface on the two sides of the lake is 2-t rnile8. In this 
distance occurs a ri:-~e of 4:00 to 800 feet, the greatm: portion being 
within 1 mile of the lake on either side. The surface inflow takes 
place through numerous short lateral feeders flowing dmvn these 
slopes. The daily discharge over a thin-edged weir, located in the 
village of \Villow CHen, 1t miles below the foot of Skaneatf'le:-; Lake, 
ha:-; been observed, beginning March 10, 1895. The weir has a en•st 
length of 27 feet, with two end contractions. The discharge is com­
puted from the observed depth on a stake set -with it~-( top at crest 
level 5.2 feet upstream from the weir. The Francis formula i:-~ u:-~ed, 

including corrections for end contractions and velocity of approach. 
Beginning .July 1, 1894, the water supply of the city of Syracuse bas 
been drawn from Skaneateles Lake, and the amount of its diversion 
should he added to the discharge over \Villow Glen weir to obtain the 
total run-off from the drainage basin. The computed diversion, as 
determined from the record of gate openings and head at the inlet 
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gate~, m.;ing the formula for orifices with a eon1-1tant eocfficiPnt of 1U.5:3, 
lm8 been fnrni1-1hed by the eity of Syracn1-1c. The ohsmTation8 were 
taken at the weir and gates by Echvard Couron. 

The observations at this station during 1H03 have been made under 
the direction of R. E. Horton, district hydrographer. 

llfeun duil!f dis1·horrt''• in sccmul:fcet, of ,Skaneateles Lake outll'l ((t Trilloll' Oleu, iY. r., 
fur 190S. 

Day. Jan. Fl'l•. 

L............. :-:o.o i .s~.s 
2 .............. so.o 80.0 

3 .............. so.o .S2.8 

4 .............. 1 80.0 8~.8 
5.............. 80.0 :-:5.5 

tl.... .. .. .. .. .. so. 0 8.5. 5 

/.............. so.o 8~.8 

IL ............ SO.O 82.8 

9 .............. 80.0 82.8 

10 .............. 
1 

80.0 82.8 

11 .............. ' i-\0.0 82.8 

12 ............. . 

13 .............. 1 

~:::::::::::::::i 
1G .............. ' 

17 .............. 1 

18 ............. ·I 
19 ............. . 

20 ............. . 

2L ............. . 

80.0 · Rf), 5 

so.o 1 82.8 
RU. 0 .S2. 8 

80.0 82.8 

80.0 

80.0 

80.0 

80.0 

80.0 

1-10.0 

82.8 

80.0 

80. o 1 

80.0 

so. 0 

RO.O 

'lou. Apo • 'lay. ! Juue.l July I Aug I Sept I '" t Koy I Dec. 

.so. o \II. 2 122.1 11~. 2 ! 97.2 ~~~~~~I 1ov. 8 122.7 . 97.2 

85. ;) \)4. 2 I Hi. 2 llti. 2 'I 97. 21, 103. 4 ', 109.8 1 lB. 0 122.7 II 91.2 
!'2. D 103.4 lHi. 2 116. 2 97.2 I 103. 4 ' 109. 8 109.8 122.7 I 91.2 

:-:2. 8 116.2 111). 2 116.2 97.2 ! 106. G 129. 2 109.8 122.7 I 91.2 

K2.i-> 11G.2 1Hi.2 11G.2II 97.2 j 106.G 129.2 109.8 122.7' 91.2 

S2. 8 1Hi. 2 111i. 2 116.2 I 103. 4 109.8 129. 2 109.8 122.7 : 91.2 

i-12. 8 122.7 111i. 2 10\l .. -; 97.2 U2. 7 129.2 109.8 122.7 91.2 

ss. 3 171.2 11ti. 2 109. s 97. 2 109. 8 i 1~9. 2 122. 7 116.2 91.2 

97. 2 171. 2 11li. 2 109.8 97.2 109. s ' 113.0 132.5 109.8 91.2 

88. 3 178. 9 , 116. 2 103. 4 119. 4 109. i-1 109. 8 149. 5 109. 8 91. 2 

100.3 17:'J. 0 11li. 2 103.4 119.4 lOti. ti llti. 2 122. 7 109.8 91.2 

94. 2 156. G lH>. 2 109. R 122.7 103.4 ' 113.0 . 113.0 109.8 91.2 

91. 2 142. ,'j 116.2 109.8 122. 71103.4 I 109.81113.0 109.8 91.2 

85. 5 142. 5 lHi. 2 109. 8 122. 7 103. 41109. 8 113. 0 109. 8 91. 2 

~~· ~ : 1~6. t> 116. 2 109. 8 122. 7 1103. 4 109. 8 113. 0 109. 8 91. 2 
8-'l. a . l18. 9 llG. 2 109. 8 122. 7 : 103. 4 ! 109. 8 109. 8 109. s 91. 2 

88.3 11/.'i. 9 11t>. 2 109.8 122.7 103. 4 109. 8 122.7 116.2 91.2 

8.5. 5 i 178. 9 llG. 2 109.8 122. 7 103.4 109.8 132. 5 109.8 91.2 

85.5 I 178. 9 11G. 2 109.8 122.7 103.4 109.8 129.2 109.8 91.2 

8t'•. 5 171. 2 116. 2 109. 8 122. 7 109. 8 109. 8 129. 2 109. 8 94. 2 

91.2 171.2 lHi. 2 ' 109.8 122.7 ' 109.8 109. S ' 129.2 109.8 91.2 
I 

22 .............. 80.0 so.o 91.2 171.2 116.2 109.S' 129.2' 106.6 109.8 1~9.2 109.8 91.2 

23 .............. I 80,0 SO, 0 129.2 168.8 11U. 2 116.2 129.2 103.4 109. 8 129.2 109.8 91.2 

24.............. 80.0 80.0 llG. ~ 168. S 11li. 2 103. 4 122. 7 103.4 109.8 129.2 109. S 91.2 

25.............. so. 0 so. 0 11G. 2 163. 8 I 116. 2 103. 4 122. 7 116. 2 109. 8 129. 2 109. 8 91. 2 

26.............. so. o 80. o 91.2 1G3. 8 I11G. 2 133.4 lOLl 119.4 109.8 129.2 109.8 91.2 
I 

27.............. 80.0 80.0 91.2 149.5 i 116.2 10:3.4 103. 4 109.8 109.8 129. 2 109.8 91.2 

28.............. 80. 0 80.0 91.2 135.8 I 116. 2 103.4 103.4 llG. 2 109.8 132. 5 109.8 91.2 

29.............. 80.0 91.2 135.8 llG. 2 97.2 103. 4 llt>. 2 109.8 132.5 109.8 91.2 

:~:::::::::::::: _!~:: ::::::: ~~:~ --~~~~~- ~~~:-~I .. ~~~~ ~~::! ~~::~ 109.8 ~~::~-~-~~~~~- :~:~ 
Mean.... SO. 2 Sl. 8 91.9 149.8 116.41109. o 112. 0 j1os. 2 113.4 

1 

122.7 113.0 91.4 
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E.~timaf("(l monthly rli.~clllll'!ft' ~~( ,'-.'krtiiCIIftles Luke outlet ut TT"il/oll' Glen, ~Y. }'.,a for 1903. 

[Drailmgl' area, 742 ><quare miles.] 

Dbchargc in second-fed. Run-ofT. 

Month. 

~~''":": 
1 
~1\l-i-n-in_l_ll_lll_. ~Iean. 

January . _ ......... _ . _. ______ -I S5.5 80.0 S0.2 1. ()t-; 1. 25 
February ___ . ______ • __ . _______ . 85.5 HO.O 81. 8 1. 10 1.14 
1\Iarch _ . ___ . __________________ I 129.2 80.0 91. H 1. 24 1. 43 
April._. _____ .. _ .. __ ._ ... _._ .. 178.9 Hl. 2 149 . .;.;; 2.02 2.25 
1\lay. __ .......... ___ ... _ ..... _ 121. 1 116.2 llG. 4 1. 57 1.81 

June -- ----- --- _.--------------I 116.2 97.2 109.0 1. 47 1. 64 
July ___ ... _______ . ____________ 129.2 \:17.2 112.0 1. 51 1.74 

August ....... ---- ------------ ... --- I·N 7 10:3.4 108.2 1. 46 1. 68 
Septem her _ . _ ... ______ .. _ .. ___ 129.2 109.8 113.4 1. 5:3 1. 71 

October ---------------------- 1-!9 .. 5 109.8 122. 7 1.66 1. 91 
November _ . _ .. _______ . __ .. ___ 122. i 103.4 113.0 1. 62 1. 70 

December -------------------- 9"" ., '· ~ !H.2 Hl. 4 1 .,., 
. -·' 1. 42 

----- ---------

The year ... -------- .. - ... --- 149.5 80.0 107.5 1. 48 1H. t18 

aActual flow in ontll't, not indndi11g diversion. 

E.~tinwted mouthly dischwrge 4 Skaneateles Luke ontll'f at TT"illolt' r;[tu, iV. 1·. ,'1 foJ' 1902 
and 1fl03. 

[Ilrainagc area, 74:.! square miles.] 

Month. 

1902. 
0l'to ber . ___ . ____ . __ . ____________________________ _ 136.4 
::'f oven1 her _ .... _________________ ... _______ . ______ _ 131. 6 
Del'enl ber _ . _ .. __ .. _______ . ___ . ____ .. ___________ . _ 103.2 

190:3. 
January __ ._. __________________ . ___ . __________ ._. H9.0 
February. _____________ ._. __________________ . ____ _ 100.4 
1\I areh ___________________________________________ _ 111. ;) 

April._ ...... ____ . ____ ..... _ ........ __ . _ .. _ ... ___ . 168.2 
J\iay ____________ . _ ... __ ....... ____ .. _ .. _ .. ____ . __ _ 13t-l.4 

J nne __ ................. - . - - .. -- -- ..... -.--------- 129.2 
July._. __ .... _ ..... _____ .. __ ..................... . 132.0 
August .. __ ... _ .. ___ ........... __ .......... _ ..... . 128.2 
Septe1nl>er ...... ___ ... __ . ___ . _____ ... ______ . _____ _ 132.8 
October _. __ . __ . __ . _ ..... ___ . ____ . _ .. ___ . __ .. ____ _ 143.0 

a Including diyersion for water supply of Syracuse. 

:Rnn-otY. 

1. 84 

1. 78 
1. ::u 

-- --~ 

1. ;-);) 

1. 37 

1. 50 
') ')-"-'·-' 
1. 84 
1. 74 

1. 78 

1. 78 

1. 79 

1.H3 

2. 12 

1. 99 

1. 60 

1. 53 

1.42 

1. 73 
2.53 

2. 12 
1. 94 
2.05 

1. 99 

2.00 

2.23 
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GENESEE RIVER AT ROCHESTER, N. Y. 

During the low-water season of H!03 a :-;eries of eurrent-meter meas­
urements ~were made in the Carroll and Fitzhugh and in the Johnson and 
Seymour raceways, which receive their water supply from the ,John­
son and Seymour dam on Genesee River in Rochester. The stage of 
the water 'vas he low the ere~t of the dam at all times during the period 
while measurements were being· taken, with the exceptions noted on 
the tables. The measurements ·were taken late in the afternoon or 
early in the morning, the water being drawn down to the minimum 
stage, and they therefore r<>present, as nearly as could he obtained, 
the natural low-water flow of the stream at this point. The ,Johnson 
and Seymour clam is of masonry, practically water-tight: It is located 
below the point of diversion from Genesee River to the Erie Canal 
feeder, and the pond above the dam receives only the water supply 
available to the extensive power development at the three falls on 
the river, which occur within the city limits. 

A record of the daily stage of Genesee River in the pond, measured 
at a point 15 feet upstream from Johnson and Se~'mour dam, ha:-; been 
kept, beginning March, 1893. A survey and profile of the dam have 
also been made. From these data the high-water discharge can he 
calculated. 

In addition to the canal feeder mentioned, water is diverted from 
Allen Creek at Seottsville and brought down the abandoned Genesee 
Valley Canal for _the supply of Erie Canal at Rochester. The water 
supply of the city of Rochester is also drawn from Hemlock Lake, the 
outlet of which is tributary to Genesee River. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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Disrhm·ge 1111'118/li'CI//Cid.~ of (~ene.~ce Rii'IT at Roche8feT, N. r.rt 

Fitzhugh and Carroll 
raceway. 

.John~on aiHl Se~·mour 
raeewny. 

Date. JI~·rlrographl'r. 
U~1ge I Elevation I Di~­

helght. water I <'hargL'. 

1 Total 
----,------;----: di~-

1H0:3. 

July 28 i ( ~- C. Cnvl·It ...... . 

.T n 1 y 2G · . __ .. c l n . __ ...... __ _ 

July :!.7 _____ cln ------------

July 27 K H. Fil-llter ...... . 

July 2S ..... clo ------------

July :30 .... _do _: ......... . 

July 31 _ .... do ........... . 

Aug. 1 ..... do ........... . 
Aug. 3 ... .clo _. ____ . ____ . 

Aug. 12 ..... do------------

Aug. v:: ..... do------------

Aug. H ..... do------------
Aug. 1.5 . _ ... do . __ ..... ___ _ 

Aug. 17 _ .... clo . _ .... _____ . 

Aug. 1S ___ .do . __ . __ .. __ . _ 

Aug. 19 _ ... do ...... _. _. __ 

Aug. 20 __ ... do __ .... _. _. _. 

Aug. 21 ____ clo ------------

l'') f'Urfaee. 

~--- I 

Fed. Fht. I 8(('.-(t.l Fed. 

:3. 00 241. 10 I :i~O '-----

0---. -i--- 0--- .' 0---- -i 4. 24 
i I 

1. 9-! 2-!0. 0-! I 279 
I 

:3. 5.5 

8.08 

1. 74 239. 8-! 

2. 9-5 2-!1. 05 

1. 32 239. -!2 

2. 00 240.10 

3. -!5 2-!1. fi5 

3. 35 241. -!f) 

2. 90 241. 00 

2. 45 240 .. 15 

2:37 3. 48 

237 2. 9,1') 

282 2. 58 

2.78 

271 2. 98 

350 3. 92 

332 3. G8 

371 3. 98 

245 3. -!8 

1.50 

1.08 

239.60 278 

. 68 

. 82 

3.30 

239. 18 21-! 

238. 78 268 

238.92 ~ 276 

241. -to 383 

Aug. 22 ... _.do .• _ .. ~ .. __ .. 3. 22 2-!1. 32 

239. 70 

289.30 

271 

34:3 

208 

2.82 

2.40 

2. 18 

3.32 

4.10 

3.98 
Sept. 24 ___ . _do __ . _ _ _ _ _ _ _ _ _ 1. 60 

Sept. 26 .. _ . _do _ ...... _ _ _ _ _ _ 1. 20 

Sept. 2n ___ . _do ___ . ___ . ___ . . 30 238. 40 27:3 

Sept. 30 _ . __ . do _ . _____ .... _ . . 55 238. 60 258 

Oct. 2 _ . __ .clo __ . _ .. _ _ _ _ _ _ _ . 12 238. 22 252 

Oct. 

Oct. 

Oct. 

3 _____ do _________ . _ . . 88 238. 98 

fi •••.. do-----·------ 2.95 241.05 
G ____ .do ___ . _ ... _. --

241 

347 

Oct. 30 . __ . _do .. ___ . _ . _ _ _ _ 2. 05 2-!0. 15 364 

Oct. 31 . ___ . do _ ..... _ .. __ _ 
Nov. 2 ___ .do __ .... _____ _ 

Nov. 3 1

• ___ .do _____ . _____ _ 

Nov. 4 ____ .do .. ___ . _____ _ 

1. 60 289. 70 

1. 72 ! ~39. R2 
I 

1. 5o 1 239. 6o 

. 65 238. /.5 

350 

363 

320 

299 

2.78 

2.38 
.1. 98 

2. 15 

1. 95 

1.98 

3.98 

3.90 

3. 10 

3. 3.5 

:3.45 

3.35 

2.20 

241. OK 

240. :38 

239.92 

2!0. 32 

239. 79 

239.42 

239.62 

239.82 

2-!0. 76 

240.52 

240.82 

2-!0. :32 

239.66 

239.24 

239.02 

2-!0. 16 

2-!0.94 

240.82 

289.62 

239.22 

238.82 

238.99 

2:38. 79 

238.82 

240.82 

240. 74 

239.94 

240. 19 

240.29 

240. 19 

239.04 

DiH- : eharge. 
eharge.l 

. I 

I 

I 

."u·.:(f. I ."rc.-fl. 

I "co 
~------1 0':1: 

;jOt) i :106 
I 

862 1 641 

381 I 831 

281 ! 518 

236 II 473 
28() .518 

:30.5 305 

39-! 665 

428 778 

450 782 

4.50 821 

37:3 618 

383 

298 

278 

282 

428 

396 

295 

2-!.5 

20G 

240 

232 

208 

339 

264 

312 

318 

252 

314 

202 
Nov. 9 ____ .do _. ___ .. ____ . 8. 45 241. 5.5 142 _____ . ___ .. ____ . ____ . 

661 

.512 

046 

558 

811 

667 

638 

4.53 

479 

498 

484 

449 

686 

264 

676 

668 

61.5 

634 

501 

142 

40-! 

256 

I . .. 
Nov. 10 _____ clo ------·--·-- ·---- -------- ______ : 4.20 j240.04 404 

_N_o_v_. _1 :3-----'.(_ --_-_-_-c-1<-) _-_-_--_-_-_-_· _--_-_· __ :i._8_r)_c_l_2_4_1._4_.5_
1 

2~~~J=~- - - - - - - . - - - - - .
1 

a Ponrl fillC"d during night anrl water flowed over darn in morning during period of measurements 
only between July ~.'i and 27 and August.') and 14, inel\Isive. 

h Elevation gage zero 238.10, eity datum. 
c Elevation gage zero 236.84, city datum, 
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Floocl disclurr!JI' 1~( OeiU'8SCC Ricer II{ Rochcstl'l', .:Y. r., 189-f. 

May Hl 

J\Iav 20 

.May 21 

J\Iay 22 

May 23 

l\Iay 24 

Date. 
Second-feet I 

i Sccuurl-fed. per ~quare 
I mile. 
! 

-- ... -....... --- 3, 82:1 1.ti2 

----- ------ i 

9,943 4.20 
I 
I 14, 7.53 G.26 -----------1 
I 21,273 \l. 01 ........................... 

~~~~~~~~~] 
28,053 11.88 

24, 97:) 10.57 
May 2.5 ___________ 21,273 D.Ol 
May 26 - - - - - - - - - - - 18,023 7.61 

May 27 ............................ 15,313 6.4i 

May 28 -----------1 10,323 4.:36 

May 29 - ... --- --- ... -- 8, 573 3.G3 

l\lay :30 --·-------- i 7,:34:3 :3. 10 

Date. 

May 31 .. --- --- ..... -
June 1_----------

June ~- ... - ------ .... 

June <) 0.----------
June 4_----------
June 5.----------
.Tune 6 ____ , ..... ----
June 7-----------
June 8_----------
June 9-----------
June 10.---------
June 11.---------

I 

I Second-feet 
~Sl•eorHl-fcct. - per ~quare 

mile. 

5, 7H:3 2.45 

13,673 2.82 

H,823 3.31 

H, 82:3 4. 15 

10,873 4.61 

8,663 3.66 

6,;)-!3 2.68 

5,273 ') ')C) 
-.~0 

4,523 1. !.:11 

4, 12'3 1.74 
3,82;) 1.G2 
3, 2f)3 l. H7 
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Flood dischuryt of Oent8ce Rica ut Juhmtun uwl 8eymol'e'.~ dalll, Ruchesta, ~Y. 1"., JS[!(j, 

Datl·. Time. 

I 

Seeonfl-feet 
SeeoiHl-feet.: per ;-~quare 

mile. 

1-
l\Iarl'h 21) _________________________________________________ ! 

1\Iarl'h 27 ________________________________________________ _ 

1\Iareh 28 ___________________ - ______ . --- _____ -- ___________ _ 

l\lareh 2\:l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __________ _ 

March 30 ____________________________________ . 

l\Iarch 31 __________________________________________ . _____ _ 

April 1 - .. - ------ ---------- - --- -- --- - ---- ------ 8:30 a. 111 __ 

April 1 __ ----------.-------------------------- 12:10 p. 111. 

April 1 ------- ---- ---- ----- -- ----- ---- - - ------ 11:30 p. 111. 

April 2 __ - - __ - - - - ____ - - - - - - - - - - - - - - - - - - - - - - - - - 9 a. m ____ _ 

April 2 ______ -- ______ - __ -- __ ------ -- - - -------- 12 p. m. __ _ 

April 3 . _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 8: 30 a. 111 _ -I 
April -! ___________________________________________________ I 

April f) ___________________________________________________ _ 

A.priln _________________________________ . ________________ _ 

A .. pril 7 _________________________________________________ _ 

April l-1 _________________________________________________ _ 

A. pril 9 __________________________________________________ _ 

April10 _____ ---------------------------------I------------
April 11 _________________________________ . ____ '· ___________ _ 

April 12 _________________________________________________ _ 

A.pril13 _________________________________________________ _ 

A. pril 1-! _________________________________________________ _ 

April 15 _ _ _ _ _ _ _ _ _ _ _ _____________________________________ _ 

.A. pril 11) _________________________________________________ _ 

_._1-pril 17 _________________________ . _______________________ _ 

April 1R ______________________________________ ! _____ . _____ _ 

April 18 ______________________________________ I _________ ~ __ 

April 20 _____ . ____________________ .. _ _ _ _ _ _ _ _ _ _ _ _ __________ _ 

~ ~:~~ ~~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : :, 
.It pril 23 ________________ . ____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___________ ! 

IHH \:!7-0-!--26 

:1,07:3 1. ::lO 

fi, 6-!:3 2.S1 

R, :17:3 3.5-! 

\-l,-!23 :1.98 

20, 7G:) 8.HO 

!?6, 7:.?:3 11. 2H 

::2,663 1:1. R:3 

:~.5, 7H:3 15.1-! 

35, \:l6:-~ 1.5. :?:3 

;).5, 22:3 1-!.H\:l 

:-H,l-17:3 1-L 7G 

:30, -!G::; 12. ~~0 

2-!, 7-!:) 10.-!5 

Hl,02H S.O-! 

11,-!{)3 -!.86 

R,6-!3 :~. fi5 

G,9-!3 2.\:l-! 
.... """-·.) 
;), I 1-» 2.-!-! 

ti, (-;2:3 :.?. :38 

fi, 763 2.86 

7,07:) 2.\:!9 

7,-!83 :). 16 

11,] 7:i -!.7-! 

11, 0(-;3 -!.70 

9,07:3 :L S-! 

H, 7~:1 2.B7 
f, 72:3 2.-!2 

ti, 12.5 2.;)\:l 

-!,R23 2.0-! 

3, ~)-!:~ 1. 1)7 

3,-503 l. --!S 

:-~, 2~;) 1.:36 
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Fluud disc/wry!'·~( Uenc8ec Ril'a rtf Rudte8fa, ~N. 1·., 1!1C0. 

Date. 

I 
! 

April 14 

April15 ----------
April 16 _________ . 

April 17 _________ . 

Secoll(l-fcct. 

s, o~:~ 
G,6o:3 

5,\l-13 

Seeond-feet 
per ~quare 

mile. 
Datt'. 

-1-. 08 April ~:2 _______ _ 

8. BH April :?:3 ________ • 

:.?. 82 ~\pril :?-1 ________ . 

:.?.5J April2.5 ---------

April18 ----- ___ 
1 

5,21);-~ 2.22 'I April26 

April19 ---------- -1,793 2.03 ,'.I• April27 ---------I 
..................... 

---------1 

April 20 i -1, 793 2. 03 April28 

A--p-ri_l_~-1-~-~-~-~ ~---~ ~ ~ ~ ~--~-1-1,_5_7_3_, ____ -1. 91 I' A-=:_~1 29 

Second-feet 
Seeond-feet. per Rquare 

mile. 

18,873 

2:3, 563 

2-1, 173 

22,fi23 

18,873 

18,198 

7,223 

5,428 

7.99 

H.98 

10.24 

9.56 

7.99 

.5 .. 58 

3.05 

2.29 

--------~-------

Flood discltaJ"!fC of •-:ene.~ec Rii'CI' ut Rurhedn-~ N. }~, 1901. 

Date. 
I . Second-feet ]I ~ Seeond-fel't.' per H~Juare 
' llllk. 

J\larch 12 ---------1 5, 42:3 2.29 

March 13 _________ I 7,823 8.81 

March 14 ---------. 7, 22:3 8.05 

March 15 --------- 7,023 2.m 
March H) -------- 6, 47:3 2.74 

March 17 -------- 5, -!28 2.:m 
Mareh 1H ..................... 4,\-14:3 2.09 

March 19 _____ .. __ G, 123 2 . .50 

March 20 --------- 9, f)23 4.0:3 

March 21 --------- 11,323 4.78 

:March 2S --------- 14,92:3 H. ;)0 

March 23 - -- --1 12,873 i).4o 

March 24 10, 113 -1 '),... --------- • ~I 

March 2.5 -----·--·1 12,-193 5.29 

March 26 --------- 17,023 7. Hl 

Mareh 27 _________ I Hl, f183 ~.46 

March 28 --------- 2:?, ():!:3 H . .)fi 

--~---- - -~-----------------

March 29 --------
Mareh 30 ------- .. 
::uart'h :n --------
April 1 ----------
April 2 ----------
April3 ---------
April4 ... ...................... 

April 5 ---------
April o ---- -----
April 7 ------·--
April H ........................ 

April 9 .. ---------
April10 ---------
April 11 ---------
April12 ---------I 
April13 ---------

I 

I 

I 

Second-feet 
Second-fel't. per square 

mile. 
------ I ____ _ 

22,ti28 H .. 56 

19, G9:-~ 8.33 

12,493 5.2\J 

7,423 8.14 

5,423 2.29 

5,123 2.17 

6,663 2.82 

8,423 3 .. 56 

12,028 5.08 

15,1GB G.43 

16,9/B 7.19 

17,623 7.44 

17,663 7.-1:9 

14,923 6.30 

12, 72:3 5.37 

10,87:3 . 4. 61 

--------------
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I Bl•eoml-feet [ 
Second-fed. per !-<qnarl' ' 

1 mile. 
Date. 

February ~8-------: ~,8S8 1.22 
I 

.Mare h 1 .. ________ ' 19, 143 R.08 

l\Iarch 2 ---------- ;):3, 873 14.34 

::\larch 3 ....................... :)6, 523 15.44 

l\Iareh 4 ---------- g;), 343 H.O!'"J 

l\Iarch 5 ---------- 27,073 11.46 

l\Iarch 6 --------·-1 20,273 8 .. 59 

March 7 ----- .. --- ... 10, 62:) 4.48 

::\[arch 8 ........................ 7,423 3. H 

:\Ian·h 9 ---- .... ---- 7,023 2.97 

March 10 8,023 3.39 

~~~~~~~~~~ March 11 7,423 3. 1-l 

nate. 

March 12 --------
March Vl -------
l\Iarch 1-1- -------
March 15 --------
::\larch 16 ..................... 

March 17 ..... - ....... --
~larch 18 I --------1 

~larch 19 ... .................. 
: 

~larch 20 .. ................... 

~larch 21 -- ........ ---
~larch 22 I ..................... 

}l,323 

14,66:3 

1.5,42:3 

H,H23 

10, 17:) 

12, 02:) 

13,923 

6,823 

4, 79:) 

4,083 

3,973 

;), 94 

6.22 

6.51 

6.30 

4.:n 
5.01-1 

5.1-18 

2.88 

2.03 

1. 73 

1. 68 

Flood di.~charge of (~enesee Rica at Rnchesta, N. 1~ 

Date. 

[Drainage area, 2,3tiil ~quare mile~~] 

I 

- i ' 
Second-feet 'I 

Set'OJHl-fePt.l' per s_qnare ' 
1 

nule. 
Date. 

lsPeond-fl'l't 
Seeond-fcet. !I per ~quare 

mile. 
! ' 11-~~~~~~~1----~ ----~-

Mar.l3, 1893n _____ i 16,343 I 6.89 Jan. 22, 1900 _____ 16,f)i:3 7.02 

Dec. 18, 18H3 ______ 16,483 I 6.97 1\Iar. 26, 1900 ..... 12, 95:) 5 .. 50 
::\Iar. !), 1894 _______ 20, 123 FU50 Xo\·. 27, 1900. ____ 15,843 f\.68 

Apr. 25, 1894 ______ 15,073 6. ;)\=) 2.\Iar. 28~29, 1901. _ 22,623 9.56 

May 23, 1894 ______ 28,283 11. fl7 Apr. 24, HlOL ... 24, 173 10.24 

Apr. 11, 189.5 ______ 15,R73 6. 73 Dee. 16~18, 1901. 14,888 6. :~o 

Apr. 1, 1896 ...... -[ 35,96:3 Hi.23 1\Iar. :~, 1902 ... _. _ 36,52:3 15.44 

Mar. 12, 1897 _____ . ].'),323 6.47 July 2:3, 1902 ____ 14, 723 6.22 
Mar. 31, 1898. _____ 12,493 -~- 29 Dec. ~4, 1902 ____ 10,6~3 4.48 

Dec. 25, 1898 .. ___ . 13, .S93 .5. 92 Fe h. 6, 190:3. _____ 1.5, 168 6.43 

Jan. 6, 1899 ______ . 13,.593 n.92 l\Iar. 10, 19mL ____ 16,m3 7.19 

Mar. 6, 1899 ....... 
1 

10,743 4 .. 53 Apr .. 5, 1908. _____ 18,383 7. 78 

a1,123 second-feet added flow in racewayR. 

HOKEOYE CREEK AT EAST RUSH, N. Y. 

This station was established Februar~T 13, 1H03. It IS located at 
Smith's miU in the village of East Ru:-;h, N. Y. The record includes 
the flow over the dam and the discharge through two Leffel standai·d 
turbines, one 48 inehes and the othe.r 35 inches in diameter. The 
dam is built of timber and has a crest varying s~mewhat in elevation 
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and 15( ~ feet long. A record is kept of the head on the turbine~, the 
number of honrR each run:-; per day~ and the average gate opening. 
The gate opening is obtainecl by noting tlw nnmlwr of gear teeth out 
of the total po~sible nmn hPr through which the \vheel-g·ate stems may 
he turned to orwn the gatl's, allowance being made for lost motion. 

Honeoye Creek i:-; the outlet of Honeoye Lake which forms one of 
a group of narrow parallel lakes similar to the Finger Lakes of the 
S('neca River basin. It is joined ± miles below its source by the emn­
hined outlet of Hemlock and Canadice lakes, \Vhich enters Genesee 
River near Rochester ~Junction. The lakes, which aet as natural 
reseiToin-<, have inlets draining considerable areas at their uppermost 
ends. The :-<lopes adjacent to thn lakes themselves are narrow and 
steep~ and are drained hy gnlley:-; and torrential brooks. The area 
below the lakes is rolling, \vith rieh and extensively cultivated soil. 
The stream tributaries are not munerous, hut ramify in such manner 
as to give good drainage to all portion:-; of the area. The diversion 
from Hemlock Lake hy the eity of Roehe~ter is to be added to the 
measured rnn-off at Ea:-;t Ru:-:h to obtain the total yield of the drain­
age basin. These data are not now a\·ailahle, hut the a\·erage diver:-; ion 
rate is ahont 22 cubic feet per H'eond. The discharge at the gaging 
:.;tation in 190:3 has not hC'cn computed. 

The ob~eryations at this 8tation during 1H0:3 han~ been made under 
the direction of R. E. Horton. district hydrographer. 

Sq. miles. 
Hemlock Lake, above outlet _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 47 
Canadke Lake, above outlet __________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 13 
Canadiee Lake outlet to Hemloek Lakt• ontll't _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 31 
Junction of Hemlock and Cana<lict> Lake uutlet~- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 78 
Hemloek outlet, from junction to 1 Inneoyt> Creek_____________________________ 9-! 
Honeoye Lake, above outlet _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -!0 

Honeoye Creek, from Lake outlet, to junction of Hemloek outlet_____________ 71 
Honeoye a11<l Hemloek ontlt>ts at junction. ___________________________________ 15.5 
Honeoye Creek jnndion to Honeoye Falls ___________________________________ 209 
Honeoye Falls to East Ru:-<h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 260 
Honeoye Creek, East Rush, to month ________________________________________ 288 

HEMLOCK LAKE AT HEl\ILOCK, ~. Y. 

The point of gaging hy the Rochester water department is mune­
diately below the foot of the lake~ whieh reeeiyes the drainage from 
an area 2t miles wide and T miles long, through the center of 
'vhieh lies the lake itself, tugetht:•r with that from a rectangular area 
5 mill's squarP tributary to the inlet stream at tlw head of the lake. 
The side slopes rise to an elevation of 500 to LOO(J feet above the lake, 

a From F. 8. Geol. 8Uf\"L'Y topograpltw map.'. 



HOYT.] LAKE ONTARIO DRAI"N ~G E BASIN. 405 

in a distance of l to lt mih•s 011 eitlwr ~idt'. Thesf' slopes gin' risP to. 
ver.'r fcmr perennial ~treams. The inlc·t at tlw lwacl of the lake drains 
a disseetecl platc>an tapp!'cl I »y numeron~ branching trilmtariPs. 

One-third milt> below the foot of the lake the outlet i.'-' joint>d hy 
that of Canadiee Lake, and the eombirwd dischargP enters Hmwoye 
Crec>k after a eoursn of 5 miles. 

A reeorcl of the Plevation of the Vl'ater surface in the lake has been 
maiHtainecl by the water clPpartnwnt of the city of Hoehester since 
.J nne. 187fi. The monthly mean elevations to the end of 18!=15 are 
given in the accompanying table. 

It is stated that the outlet of the lake was retained in a uniform. 
natural condition for a long period prior to 18H5. In l8H.) a :-;ub­
merged weir was constructed in the outlet, forming a channel, tlw 
width of which could he varied at will. From then to the present 
date the rate of disehargn at a given stage has depended upon the 
condition of this weir. 

In 18HO a company was formed for the purpose of bringing a gravity 
water :-;upply to Hochester from Hemlock Lake. In April, 1872, a 
hoard of water commis:-;ioners was ereated by the city of Rochester, 
thic' rights of the original water company were obtained, and early in 
1876 a conduit, consisting of fl.7:) miles of 3t3-meh riveted wrought-iron 
pipe ancll8 mile:-; of 2±-inch en;..;t-iron pipe~ was completed from Hem­
lock Lake to the }fount Hope distributing reservoir at Roche:-;ter. 

In Octo her. 189±, a :-;pcond conduit of :38-inch steel and 3f>-inch cast­
iron pipe was completed. 

In connection with gagings of the Hemloek Lake outlet, thP diver­
sion through tbe-,e conduit~ ha:-; heen determined by using the reselToir 
at Hu:-;h, located michimy betwcPn Hemlock Lake and Rochester, for a 
volmnetric nwasnre of the flow. 

Early in the fall of lS95 ::1 mea:·mring· flume which controllpd the out­
flow from tlw lakP 'va~ constructed below the gates. This flume is nn 
feet in length. con:-listing· of a plank channel with bottom elevation of -1, 
siclP :-;lopes of 1!- to 1, and bottom width of 26 feet. Eight feet upstream 
from the lmvPr end of tlw channr-1, a submerged weir (U)8 foot high, 
with a crPst 2 inches widt:\ is placed across the ehannel. V ertieal 
Atop plank:-; or needles are provided. hy means of 'v hieh the opening 
at tlw 'veir can he contraetecl to a width of 1U feet. Bridges are 
pla('Pd aero:-;s the :-;tream above nud below the nwa:-;uring· chamwl. 
The discharge is clet€'rminecl hy means of rod floats timPcl h~~ :-;top 
watch, the mean position, of course, of eaeh float heing also recorded. 
Painted, round~ ~wooden rod:-;, weighted nearly to snhmergeneP, of 
various length:-; adaptPd to the depth of the channel, are u:-;ed. The 
float:-; are run through a conr:-;e of l;) to 2.5 ft>et. The mean veloeity of 
the watPr in each vertieal plane i:-~ a:-; . ..;umecl to lw the :-;ame as that of 
the float. From 100 to 200 or more float l'llll!'l are included in each 
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cli~charg·e llH'asurement. From the:-;e a curve of mean velocity in a 
horizontal plane is obtained and the di:-;charge computed. a 

The re~ult.s of gagings whid1. have been made, (1) with the full 
width of the measuring flume, representing the natural outflow from 
the channel; and (2) with the contracted weir, are given in the accom­
pan~Ting tables. The method of gaging was devised by Emil Kuich­
ling, C. Eq and the diseharge measurements have been made by John 
F. Skinner, C. E. Variation in area of section and discharge at a 
given stage is produced hy changing the width of the submerged \Yeir. 

In the following tables is given the estimated mean annual diver­
sion since the completion of the first conduit; also the monthly mean 
diversion, beginning 1894, determined from the gagings. 

The history and rel-:lnlts of gaging of the conduits may be found in 
the following: 

(1) Report uf J. T. Fanning an<l Alphonse Fteley, consulting engineers on midi­
tiona! water Rupply. Rochester .Executive Board, 1890, pages 30 to 60. 

(2) Review and discussion of the above-named report by J. Nelson Tubbs, chief 
engineer Rochester waterworks. Rochester Executive Board, 18$-10, pages 63 to 94. 

( 3) Roe hester Execnti ve Board, 1891. Report of Emil Kuichling on the original 
and present diw·harging eapacity and diminution in same of the old Hemlock Lake 
conduit, pages 82 to 39. 

( 4) Summary nf gagings of the old Hem.loek Lake conduit. Rochester Executive 
Board, 1894-95, page 169. 

( 5) Comparison of the original computations and actual gagings of the new i"teel 
conduit. Emil Kuichling, C. E. Report Rochester Executive Boa_rd, 1894-95, pages 
34:0 to 351. 

( 6) Gagings of the new Hemlock Lake t'<mduit, by E. Kuichling. RocheAter 
Executive Board, 1897, pages 41 to H. 

(7) Gagings of the new Hem.lock Lake cowluit, by E. Knichling. Rochester 
Executive Board, 1898, pages 34 to 3.5. 

(8) Gagings of the old and new Hemloek Lake conduits. Rochester Executive 
Board, 1899, pages 35 to 36. 

(9) Summary of gagings of Hemlock Lake conduits for years 1897-1901. Roches­
ter, Department of Public Workt<, 1901, pages 171 to 174. 

(10) One hundred and fifteen hydraulic experiments. Clemens Herschel, pages 
1 to 26. 

( 11) Hydraulics of the Hemlock Lake conduit of the Rochester waterworks. Geo. 
\Y. Rafter, Translator American Society Civil Engineen:, volume 26, pages 13 to 22. 

( 12) Measures for restricting the use and waste of water in force in the eity of 
Rochester, N. Y. George \Y. Rafter, Translator American Society Civil Engineers, 
volume 26, pages 23 to 76. 
------------ ------------------------

"See paper by John F. Skinner, C. K. Metlwrl~ of gaging of Hemlock Lake outlet: Trans. Cornell 
Univer~ity Soc. Civil Eng., 1897-98, p. IH. 
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Rod jlol/f mcrwli'I.'IIU'id.~ a r~( disdWI'!/'' ~~r' untfd ~~r' Ilemfuck Luh·, ~V. r.u 

l>alL'. EJtoyatiollllf 
lake•. 

--~1--
1St!/. ' 

~~::~\~~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~I 
J\Iay 24 ________________________________________ _ 

June 1. ____ ... __ . _________________________ . ____ _ 

June 8 .• _ • _ . ______ .. ___ . _______________ . _______ _ 

June 16 .... _____ ....... ___ .... ____ . _. _ .. __ ..... . 

JunP 2:.L _. ___ .~. __ . ________________ . _ ... ____ . ___ _ 

1898. 
April 2 .. ____ ...... ___ . ________________________ _ 

April 8 .. _ ... _. ________________________________ _ 

April 12 ...•.. __________________________________ ! 

April 16 . __________ . ____________________________ I 

April 26 _. __ .. __ . __ . __ ... _ .. ___________ . _______ _ 

J\Iay 2 __________________________________________ 1 

J\Iay 14. ____ . __________________________________ _ 

May 18. __ . _____ . _______________________________ i 

June 2 ________ • ________________________________ _ 

June 6 .. _. _________ . ________ . __ . __ . ____ . _______ _ 

J nne 10. _. _. _______ . _______ . ___ .. ________ . · _____ . 

June 1H. _____ . _________________________________ _ 

July{) _________________________________________ _ 

July 11 __________ . ______________________________ 1 

July 14 _______ .. _____________ . _________________ . 

1899. 
Jan nary 2L. ___________ • ______________ . ____ . ___ _ 

April HI ___ . _________________________________ . __ 

April 2() • ___________ • _ •• _________________ • ____ •. I 

I 

:: ~ ~-~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 

1900. 
April 6 .......... _ . _. ___________ . ___ . __________ _ 

April 11 .. _ ... _ .. __ . __________________________ _ 

May:! ______________________ -------------------

lHOl. 
April 2 .... _ .... ____ •..• ______________________ _ 

J\Iay 1. __ . ___ .. ___ . ____ . ______ . ___ .. _ .. ________ _ 

J\llay 8 ...... _. ___ . __ ... _. _ ... __ ................ . 
J\Iay 14 _ ..... __________________________________ _ 

May 21. _______________________________________ _ 

"RulmH"rge'l wl'ir. 10 f1·d l1'n1g-. 

1.:-108 

1. 573 

1.362 

1. 111 

. H32 

. 737 

. 562 

1. 816 

1. G8G 

1. -581 

1.4!H 

], 869 

1. 7:39 

1.G22 

1. 535 

1. 401 

1.27:3 

1. 157 

1. 0.5-! 

. 75:3 

. 5tki 

. -180 

1. Gti:3 

1. G69 

1.502 

1. 28-! 

. 994 

2.2-18 

2.261 

1. 772 

2.420 

2. ::4-± 

2.092 

2.281 

1. ViH 

.\[L'Hll ('fUf;" 

"L'I'liou of 
channel. 

---

SrJIWre fed. 

69.2 

GO.O 

5:). 0 

-1-!.H 

-!'-' •) o).~ 

;)t}, 1 

:37.0 

Ett 9 

7!:!.5 

76.4 

7:-t 7 

85.G 

81.;) 

78. 1 

7-1.8 

70.4 

66.-1 

62.2 

.58. H 

-!9.i'i 

4:3. H 

41. 1 

HO.S 

7\:l. 1 

74. 1 

GG.5 

.)/. 0 

97 .. 5 

HS. 2 

81. s 

104.0 

102.7 

\-:1:3. H 

1tt0. 5 

HO. 1 

/J Report Hoelwstl'r. K, Y .. Department of l'nlJii•• \\'ork/4, 1\cllll, p. 1/ii. 

DisehargL'. 

-----~-

Scr·r•Hrl-ji·et. 

-±:1. l-1 

:)G. 22 

2~1. fl2 

2:). 78 

I 

1S.32 
I 13.79 

H. 13 

42.4-1 

33.-11 

31. G7 

25.31 

4-1.26 

39.39 

35.3G 

30. 17 

23.85 

19 .. 50 

15.61 

1:3.29 

6.85 

-!.02 

8.16 

43.G3 

88. ti6 

30.80 

22.48 

16.1:11 

67.76 

74. t:i7 

-!1.19 

80.63 

77.H7 

HO. 16 

72.:37 

fl0.81 

• 
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Halt-. 

1897. 
April 1 7 __________________________________ . _____ · 

April 24 ________________________________________ I 

l\Ia y 20 _____________________________________ . __ _ 

June a ____________ --------------------_---------
June 8. ________________________________________ _ 

June 16 ____ . ______________________________ . ____ _ 

J nne 22 ________________________________________ _ 

1898. 
March 26 ______ • _ •• ____________________________ _ 

April 2 ________________________________________ _ 
April 8 ________________________________________ _ 

April12 ___________________ -.- __________________ _ 

April1o _______________________________________ _ 

April 26 ______________________ . _________________ i 

l\Iay 2 __________________________________________ 1 

J\lay 14. _______________________________________ _ 

l\Iay 18 ___________________________ -- _ . ---- -- _---

J nne 2 _________________________________________ _ 

J nne 6 ______________________________ -- ---. -- ----

June 10 ___________________________ . _____________ ! 

June 16. ____ . __________________________________ _ 

J nne 27 ________________________________________ _ 

July fl ______________________________ . __________ _ 

J nl y 11 ____________________ . __________ . ____ . ___ . 

July 14 ... -----------------· --------------------

1899. ! 

January 21 _____________________________________ _ 

A.prill~ _______________________________________ _ 

April 26 __________ .. ____________________________ _ 

l\Iay 11. __________________________________ ~ ____ _ 

May 25. __ . ____________________________________ _ 

1900. 
April i) ________________________________________ _ 

April ll ____ . _______________________ . ___________ : 

1\Iay 2 ________ •. __________ . _____________________ I 

l\Ia y 1 fl ________________________________________ _ 

a8nlmwrge<1 wPir, fnll width of ehannel. 

1- . 
Elevation i :\feaJ_l C'WS;~ 

of lake. ! ;:el·twn of lli;<eharge. 
l dmnnd. 

-,-

. i'rJIWrej!YI. 8rrond-frct. 

1. 8ti8 

1. G18 

1. 422 

1.080 

. 932 

. 7:37 

. f)62 

1. 494 

1. 816 

1. 686 

1.581 

l. -!94 

1. 869 

1. 739 

1.622 

1.535 

1.401 

1 •)""" . ~I·) 

1. 157 

1. 0:1-l-

1. 00;) 

. 75:1 

. f)oo 

. 480 

1..66:3 

1. 669 

1. 502 

1.28-l 

. 994 

2.14:3 

2.266 

1. 7G9 

1.57H 

it). 7 

nG.2 

-1-tl. 2 

44.7 
36.1) 

:35.:3 

75.4 
83.9 

79. 1 

76.3 

s.~. 6 

8-L .S 

78.0 

75.0 

70.-l: 

66. 7 

5n.o 
r;- ,... 
•11. I 

fiO .. 1 

H.il 

-!1.2 

59.;) 

79. 1 

7:3.-l: 

t)t), 1 

i'i7. 1 

92.8 

96.9 

81. fi 

7-l-. 7 

61. 8:3 

44.28 

:38. 79 

20. 74 
21. 19 

1.5. :H 

36.59 

59.27 

44 .. 51 

:37.43 

80.03 

63.:39 

5-l-.8!-l 

-18.47 

8.). 7:3 

26. ti7 

22. 79 

17. 72 

12.79 

12.07 
,... .,-
/. _, 
t •.h) 

"± •• , ..... 

;), 72 

5:3.63 

45.68 

36.22 

26.99 

18.fi9 

90. 10 

11~3. 13 

5:1.2.5 

32.69 

bRpport Roelw~<ter, N.Y .. Department of PubJir, Work~. lYlll, 1'· 17~. 
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Rod,tfortf itil'f/81/i'Cmmt.~ ,~,. dischfll'flC ~~l Olltll'f, Ilnnlncl.: Lal.:t, l.Y. r.-Continned. 

H!Ol. Sqlwn·fi'd. Srrrmd)(·rt. 

l\Iar('h 2B . _ ..•.. __ . _____________________________ ; 2.960 117. 1 :!n0.68 

April :2---------------------------------------- 2.420 102.0 1-1-1.09 
April 11 __ . __ . _____ . __________________________ _ 2.R79 llt). 1 240.98 
April lti ______________________________________ _ 2.610 108.2 un.H7 
April :?>~ __________________________________ . ____ __ :). 243 12fi. ;) :;41. 76 
April 2n ______________________________________ _ 3. 0.57 120.9 2H7.98 
~lay 1. _____ . _____________ . _____ . __ . ___________ _ 2.366 100.8 126.46 
l\lay x_ .. ______________________________________ _ 2.086 92.8 8-l-.00 
l\fay 14 _____________________ . __________________ _ 2.236 117.6 f\9.44 

:May 21 ... ___ .. ___ ...... -- ... _-----------.----- -1 1. 980 89.5 t\7.02 
I 

.Mean monthly deration r~f .~w:face of Hemlorl.: Lake, ;.Y. r." 

Y\'ar. !

1

.hn. Fel1. ""· Ape. Ma)·. ~ ,lnne.j.rulr.l Aug. 8ept. i Oct. ,

1 

Nov. De\'.[+:~~;~ 
1 S~" - -~ ~~- --~+1 ""3

1

+1 "O.J-+0 -~: +-0 '1-0 +0 900 +0 ~·J•) 0 ••J·> I! ll ~"'-
1~;~::: ~ ~: ~~;1 ~~.- ~~~ ;~.- ~~ ;~.-.~~~ ;~.- ;;~ + : ~7 + : ~;)~ + : ~;~, + :~53 _ : 48G. + : ~~~: :;;;I : : ~;;~ 
1X7X ... t .7881+1.Rii'J+l.778+l.f>t\~+1.255+1.122l+ .918+ .G48+ .228- .292+ .111+1.fi29 + .942 

1S79 ... ' +1.004
1

+ . n31+1. 219 --'--1. 62-! +1.026 + . 362 + . 097
1

- • 452 -1.086-1.610 -1.867 -1. G72 - . O.'i2 

1880 ... 
1

- .910,- .1121+ .2d+ .7921+ .86fil+ .447~- .1-!71- .696-1.1301-1.5671-1.238-].33)- .401 
18RL .. I-1.467- .113+L1981

1

+L4GG+L323

1

+LOsi
1

+ .:'>79
1 

.ooo- .u91- .811-.708- .m1 1 + .1;,1 

ISS~--- +1.~3; -+-1.3~2 +1.G7: -+-l.fi:2 +1.~0= +1.-!~: 1 + -~13 +·:50- ·:37- .9~-5~-1.37~ -1.!>1~: + ·:9: 
1X.'ic> .. .l-l.n9.1-+- .Oul+ .9-!,"J+l.-5ti9+1.-J8,JI+l.3ril+l.-90+ .ti-!3+ .2-!9+ .Ot2+ .16,1+ .-!42 + .. 161 

1S84 ... ,+ .4tl0+1.~~1 1 -+-1.46ii+1.5ml+1.622+1.014i-+- .57.')+ .273
1
- .2iili- .69.)1-1.1G8-1.392II + .393 

18X!l ... ~-1.2~s -1.364~-1.:'>24+ .882+1.373+1.121+ .!l87l+ .2911- .oo6
1
- .295l- .261+ . .no+ .030 

li\S{; ___ [+1.2n:) +1.31X +1.096 +1.5\!2 +1.131 + .554 + .013
1

- .422
1
- .524~-1.2l-l2- .90~~+ .376 + .350 

~~~7 .... 1 

+ . ~ss- + 1. ~7:~1-+-1. ;s~+ 1. 42~+ 1. 654 + 1. o~: + . 475 + . Oi\6~- . 3s~ 1 -- .li~: --1. o~7l. -1. o:7 + . 437 
18XS ... -- . Xi-13- . tL+ .. 11ti+l. 98.J +1. 41)4,+1. 3ilt + . 394- .181- . 68u- . 9-1ti -1.030- . 5v51 + . 059 

188\l ... ,.l+ .918,+1.2ii0 1
1 +1.4101+1.493(+1.36ii~.+l.94.51+1.257:.+ .G691+ .099+ .267+1.1.'1:!+1.211\1

1 

+1.093 

1890 ..... +1.31Gi+1.19-i +L 517 +1 .. ti20

1

+1.001,+1. 7.55l+ . 724;+ . 236+1.195 +1.123.:+1.46.'),+1.176 +1.277 
18\11. .. +1.496/+2.031+1.G371+1.51li+ .904+ .54:!.+ .172-.13.5

1

-.221-.620- .87'1- .402 + .504 

1S92 ... + . 49:3: + . IQ1
1

+1. :!87 +1. 658 +1. .5971+1. 527,+1. 277 + . 668 + . 217~- .195- . 134 + . 433 + . 804 

1893 .. .'

1

+ .34til+ .7s!1!+1.7:!8.+2.049

1

+2.308I+1.3S2I+ .824+ .277l+ .G92+ .-!33
1

+ .137
11' .384- + .94G 

1894 ... +1.177

1 

-1.3011 +1. 778 +1. 8.'i4 + 1. 719 +1. 69iill + . 679- . 070~- . 387 - . 570 -- . -!:)9 -1. 7X8 + . ()28 

~895 ... :- .998- .8601+ .309;+1.580~1--~i+ ~333- .325;- .8.56-1.378;-2.1721-2~~3:-2-~901 .7:30 

aAnnnnl Report Exerntiyc Board, Rochl'~ter, N.Y., 1894-95, p. 222. Referred to Rnclwi'tPr '\ater 
works datum. 

I• A YPmge for ~eyen m1 mths. 
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------------,---- -----------

Month. I 1<\l·l. , JX\1,-,_ ' 1'll<i. 11'~ 1"~- 110!<1 

~;::~~~: I ;~ :: ; :; ~ I :: ~ :: :: I :: ~ :: ~ 
April....................... 10.79 1:.!.69 I 15.78 16.81 I 16.40 111.26 
May __________ ._____________ 10.09 1-!. ;::;, I 1-'i. 7:.! 17.94 16. 8:.! 117. 5:.! 

Jum~------------------------ 10.73
1 

16.1H 1"5.54 H1.85 18.09 1H.83 
July ________________________ 11.10 18.52 16.8~ 16.21 19.33 18.72 

August _____________________ 10 .. '11 16.17 16.48 16.10 18.341 20.7'2 

September__________________ 11.0:.!, 15.98 15.00 1fJ.79, 18.09 18.23 

October-------------------- 12.1211-1.69 14.96 16.24116.72 17.90 
November __________________ 11.6ti, 14.93 lti.1:.! 16.60, 16.94 18.00 

lJnen::e: ~~~ _ :: _ :: : 1-:: :: ~-:: :~- ~:~: 
1 

:: : • :: ~ 

I 

1900. I 1901. 

18. 21 1 19. 40 
19.70 20.47 

19.20 I 20.06 
1il. 31 19.80 

18. 92 ' 20. 07 

20 .. ')3 21.13 

20.02 21.91 

20.01 21. 36 

19.43 20. 6fl 

18. 80 I 20. OG 

18. 23 I 20 . .14 
19.29 20. 3-! 

19.22120,48 

aincludeR los~es due to leakage and eYapnration in Rush and :Mount Hope re~ervoirR. 
bReport Department of Public Work;.:, Rochester, N.Y., 1901, p. 181. 

.Mean annual diversio11 from llemloc/.: Lake, ;.V. 1T.a 

I 

[:-.--o. 97. 

1902. 

20.90 

21.70 

21.15 

20.90 

20.78 

20.77 

20.30 

21.50 

22.90 

20.30 

20.46 

21.86. 

21.10 

Year. I GallonH per 2-! I Second- II Year. C<allon;-; per 2-! Seconct-
hours. feet. , hour;-;. feet. 

----~------- ---------- I~ .,;;-I 1879.: __________ ll-!,000,000 _, ) • ..,. I 1891. - - - - - - - - - - li6,800,000 10.54 

1880.----------- -!,3-!1,100 6. 73 
II 

1892- - - - - - - - - -- I li7, 000,000 10.85 

1881--- - ------- -!,238, 100 6.57 1893- - - - - - - - - - - 7,-!60,000 11 .. S6 
1882 ___________ -!,528,900 7.02 1894.---------- 7,-!69,800 11.58 

1883.----------- -!,817, 100 7.-17 1895.---------- 9,819,200 15.22 

188-1.---------- 5,3-!8,800 8.29 1896.---------- 10,2-!1,900 15.88 

1885 ............ .5, 128,900 7.95 1897----------- 10, 771, 000 16. 70 

1886- - - - - - - - -- - - i 5, 773, 700 8.94 1898.----------- 11,122,500 17. 2-! 
1887 ___________ ·I b .5, 980, 000 9.27 1899.---------- 12, 022, 900- ! 18.96 
1888. __ . ________ 

1 

116,185,000 9 .. 59 1900 ..... -- ---- 12,398,222 Hl.20 

1889------------ b6,390,000 9.90 1901. - - - - - - - - - - 13,21-!,079 20.50 
1890 ____________ 1 b6, 595,000 10. 23 1902----------- 13,6-!0,-!05 21.10 

----------

a From Annual Report Executive Board, Rochester, N.Y., 1899, p. 41, etc. 
b ERtimatcd. 

XOTE.-The above figure~ for the consumption from the Hemlock Lake (gravity) system include 
the luR:,;e:,; ]Jy t•vapuration and leakage from the reservoir. 
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<_:ENESEE HIVE!t NEAR l\IOUNT l\IOIUUS~ N. Y. 

The course of Genesee Hiver below :\fount ~forriH iH yery wind­
ing, tra,'ersing· from side to side a flood plain 1t miles in average 
width. The Cuba reserToir of the Genesee-Allegheny divide receives 
the drainage from a tributary area of 2f3.6 square miles. The storage 
volume is 4:54:,000,000 cubic feet, including Rocl\yille reservoir. The · 
overflow from this reservoir enter:-; Allegheny River. The 8torage 
water may be turned into the summit level of the abandoned Genesee 
Valley Canal, and thence into Genesee Ri ,·er. 

The gaging station is located a short distance below the inflow of 
CanaBeraga Creek. It was established ilfay 22, 1903, and is located at 
Jones\; highway bridge. The standard chain gage is secured to the 
truss uprights near the middle of the main bridge span on the upstream 
side. It is read twice each clay by tT. T. Trewer. Discharge measure­
ments are made from the footway on the downstream side of the 
bridge, which consists of a main span of 17 4: feet and a shorter span 
of 32 feet. The channel is straight for several hundred feet below 
the station. About 300 feet above there is an abrupt bend in the 
channel. 

Tlu~ observations at this station during 1803 have been made under 
the direction of R. E. Horton~ district hydrographer. 

Discharge measnrements of Genesee Ri1·er near Jlount .Morris, N. r, 1·n 1908. 

Date. Hydrographer. 

.H·ct. 8Fcond-fed . 

May 2:3 ... _ ..... _ ... _ ..... _ C. C. Covert ... ____ .. _ . _ ..... . 4.66 311 
Du . __ . ___ .... ___ ... _ . _ ____ do ... _ ... __ ... _ . _. _ ... _. _ 4.66 295 

June 1:-{ . _. __ . _ . _. ________ _ H. H. Halsey ... _. _ . ___ ....... . 4.90 419 
Do _ .......... _ ....... . . __ . do .. ___ ......... __ ... _. _ .. 4.90 430 

C. C. Covert. .................. 
1 H. H. Halsey ...... _ ...... _ ... ·j 

4.92 520 

.5. 12 572 
July 25 ....... -------------
October :-L ...... _____ . ___ .. 
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1. .. -----------------. ·------------ ----- ·-· -t. ;,o 
I 

fi. flO -1.02 \1.07 -!. ii'.! -1. 7'2 ;,, 42 

2.-- .. -.----.- ------·- ---------- ... ------· 4. 45 

I 
ii.1.') 4.1-i/ 7. S:.! 4. iii 

I 
4. 72 5. :!2 

~L.- .. -------- ------ -·------·-- ----- ---- ··- 4. 41) ii.OO 4. Gi 
I 

ti.~~:..! p,_ 17 4. 72 .'i.07 
I 4 ... ·------- --------------------· ·-· ---- ---- 4.4.') 4. 9fl 

I 

4. 1-\') tL :t2 4. \li 4.li2 ii. 02 

ii ..... 
I 

4.45 4. g,-, 1-1. ti2 
I 

.). 7:2 4. S'i 4. 72 -------------------------- ---- .. .. ·-- 5.0'.! 
()_ ______________________ 4. 4fl I ii.1ii s. 37 :'l.-!7 7. 07 4. 77 ii. 07 ------ .. ---- ·-----·-

I 

7 .. ----- --------------- --------- ---- ------ .. 4. 3.'> 5. ~!5 li. 82 [>.it! .5.::-:7 I f>. 07 4. 87 

S.-- --------.- .. -----·------ -------- --·-- ·-- 4. 3ii 
I 

5. 3:) ().12 
I 

n. 27 5. f1:.! 

I 

4.H7 4. 92 
I 

9 ........... --------------· ·------········--- 4. 40 fl.OO i'i. G7 4. ;,2 l::L f-:2 4. S'i 4. 92 

10 .... --- ----------- ------------ ·-· -· ---- "i 4.55 4. f.;;) I .'),iii I 4.32 S.S2 4. 77 4.H2 

11 ....... ·-----------· ----- ------ ---- -------- 4. G5 
I 

4. 75 ii.47 5.47 7. 37 4. 82 4. s7 

12.------------.-.-.----- ·------- .... -----··· 4. 80 

I 

4. 75 ii.17 7. 17 7.12 

I 

4. 72 4. (i/ 

13.-----------.----.-----.----.------ ---- ---- 4. ~[) -1. 7ii .'i. 07 .'i. 87 ti. 52 4. 72 f>.U2 

14 .. -- -------------·--------- .. .. ---- -------- ·l. \JO 4. 7f> 

I 

4. 92 I [l. 37 ti.O:l 
I 

4. 72 G.S7 

1fl.-- .. ------ .. ---- ----------------- ·------- 4. Sii 4. G5 4. 7i ;), 27 .). 72 
I 

4.7:2 7. (i7 

16.-------- 4. ::-:o 4.li5 4.ti2 I i1.02 5.ii2 

I 

4.82 7. 42 -------------------------- ---- ----
I I 17 .. --------- --- ------------ .. ------ ------ .. 4.80 4. 60 4 .. ')7 .">.82 ;), 42 9.17 7. 82 

18 ....... 4. 80 
I 

4 .. ')5 4.52 6. 57 
I 

,), 37 14.22 7.17 ·-------------·----- ------- --------! 
I 

I 19.----------.------------- .. ·------- ---- ---- 4. 70 4.62 4. 52 
! 

li. 02 
I 

ti. 47 9. 47 6. !j•) 

20 ........................ .. ·-- ------ ·-- •••• II 4. 6.5 .5. 02 

I 
5. 92 ii 37 5. \)•) 7. 72 I ll.82 

21.---.--- -·------------- ---------·· -·------ ,'), 20 4. 97 5. 27 
I 

5.12 .'i . .'12 7.12 
I 

tl.62 

22.- .. ----------.-------.-----.-.- --· -!. 70 fi. 7fl 
I 

ii.02 
I 

!i.l2 5.02 ;), 3~ t>. G7 I t1.67 
I 

I 2:3.--------------------------.-.----. 4. 70 ti. 0.) 5. 27 4.S2 4.82 .fl. ~2 6.:12 ti.52 

24.-------------- -------------------- 4.li0 
I 

7.10 I 5. 67 4.62 

I 

4. 72 ii.l2 
I 

t~. ~~ tl. !i2 
I 

25 .... - ·---- ------- ···----------- ---· 4. ii5 6. 95 5.12 5. 02 4. G2 5.12 6.57 ri. -!2 

26 ........ ---------- ---------------- 4. GO 
! 

7. 90 4. ~~ 

I 
5.02 4. 57 5.02 6.17 ! li.4i 

! 

27.- ··------------------------------- 4.60 ti.80 4. 77 4. 77 4.42 4. 9 .~. 72 

I 
6. ;,2 

2S .. ------------- ·------------------- 4. 70 ii. 95 
i 

4. G2 
I 

4. 67 4. Fi:.! 4. 92 

I 

5. 62 6. 72 

29.-----------.---------------.---- -· 4. so !l. 70 4. G3 
I Hi.07 I 4. 57 4. 97 5.62 6.62 

30 ..... - -------------.--------------. 4. so :l. ill 4. 52 13.57 .J.. 42 4.87 5.62 G. 72 

31.--------------- ... ----- -·- ----. ... 4. t>-'i -!. ;,7 10. ti7 i"" -!. 87 ........ 1 6. 57 

OAK ORCHAIU> ('REI<~K ANT> TONAWANDA FEEDER NEAR 1\lEDIKA, N. Y. 

Oak Orehard Creek drains a !'nvampy plateau having· an ele,~ation of 
6Uti to t:i50 feet~ lying in an easterly and westerly direction, south of 
Medina and Albion, K. Y. 

At the western border of this swamp the stn~am turns north, crosses 
Erie Canal at i\iedina, and enters Lake Ontario at Point Breeze. The 
original Tonawanda Swamp has three ontlPts, the eastern end draining 
into Sanely Creek near Holly, ~. Y., and the western end being 
tributary to Tona~wanda Creek. 

In 182± a channel was ent from Tonawanda Creek across the western 
end of the Tonawanda Swamp, entering Oak Orchard Creek, the object 
being to divPrt a portion of the flow of Tona\vanda Creek to feed the 
long level of Erie Canal extending from Lockport to Rochester. This 
feedPr channel intercepts the drainage from a portion of Tona,vancla 
Creek drainage basin, inelucling '"\Vhitney Creek, a 1-\lllall tributary. 
The flow from the din'rting dam on Tonawanda Creek into the feeder 
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ehamwl is eon trolled by gates and i~ (·ut off. except clu 1ting the sea~on 
of canal nadgation. 

The upland lm:-~in uf Oak Orehard Creek is :-~lightly rolling. }m:-; a 
eompad day :-;oiL j:-; nearly devoid of timber land, and is under a high 
state of eultiYation. Tlw invamp its~:•lf has a day or gra\'el hardpan O\'Pr­
lain with a fpw fept of peaty. hlaek muck. The swamp is practically 
covered with a growth of hard-wood swamp timl1er. The upland is 
undedain h~, :-~oft, argillaceous shales. at no great depth, in the region 
south of ~!edina. A barrier of hard limestone crosses the stream 
belmv tlH' ~\vamp outlet in the vieinity of Shelby. At Nhelby the 
stream make:-< a descent of approximately SO f('et on•r a ledge of the 
limestone• harrit>r, encountering lower down in it~ course the ::\Iedina 
1'\andstone. and making a further descent of approximately 100 fef't, at 
JYiedina. 

Tonawanda ~wamp afford~ a iarge :·mrfaee-storage arf•a, hut owing 
to the restricted outlet of the stream the floods are severe. The 
low-water flow is sustained by the gradual lowering of the ground 
water h1 the :-~wamp area and to some extent by the contribution of 
~prings from tlw perdou~ strata of Helderberg limestone formin~; the 
southerly clividP of the basin. 

The l1in•rting channel from Tonawanda Creek ha:-1 a total length of 
107 ,71~ feet, in \vhieh oecnr:s a fall of 30.1 feet. It was the original 
intention in 1~~3 to utilize this channel to draw off a portion of the 
flood waters of Tonawanda Creek, for use later iu regulatill~{ the lower 
navigable portion of thP stream. The diverting channel wa:-; de:signecl 
to have a bottom width of 7U ft>et, but has never been constructed to 
this capacity. The right of way is said to have been prodded by the 
Holland Land Company, which was largely benefited by the reelama­
tion of extensive swamp areas bordering, and by the ereation of 
valuable water-power pri,,ileges, which have sinee been deyeloped in 
the vicinity of 1\Ieclina. The feeder channel is used at the present 
time as the outlt>t of numerous farm drains from the adjoining flats. 

'Yater brought from lower Tonawanda Creek and from Lake Erie 
through the Erie Canal is rms~·wd OVt'l' the \VaStP weir at ~J edina, enter­
ing Oak Orchard Creek. The amount thus diverted to the drainage 
basin at times greatly exceeds that taken from Oak Orchard Creek 
feeder for the suppl.v of the canal; hence, the importance of the 
stream for water-pownr purposes i:..; chiefly confined to its lowt·r course 
of ahout 18 miles, from :Medina to its mouth. In this distance occurs 
a fall of 250 fed. The stream flows throughout much of the distance 
through a gulf ent in the drift overlying· the ~Iedirm, sandstone and 
affording a narrow tiood plain. 

A temporary gaging station was e:-;tabJislwc1 on: Oak Oreharcl Creek 
at Coon's bridg-e for the department of the attorney-general of Xew 
York, .May 16, 1903. 



414 STREAM MEASUREMENTS IN 1903, PART I. [~o. 9i. 

Coon's hridg·e is located H milP~ from 1\iedina, along stream, and i:-; 
just below the junction of Tonawanda feeder and the so-called Acker 
ditch, an artificial channel 2 miles in length leading Oak Orchard 
Creek into the lower end of tlw feeder channel. The bridge has a 
single ~pan of GO. 8 feet between vertical masonry abutment:". The 
low-water flow is confined in a (•entral channel about 25 feet in width 
Vfith hard, gravel bed and smooth. uniform current, this channel hav­
ing been excavated by .Xew York State in 1894. A low-water gage, 
reading from zero to 4:.5 feet, is attached vertically to a braced post 
underneath the downstream side of the bridge and at the right-hand 
side of the low-water channel. 

The stream bends about 100 feet above the bridge, hut is straight 
below it, and the current passes underneath normal to the bridge. The 
remaining channel, unoccupied by the low-water course, is covered 
with silt and sand, with numerous willow bushes. 

A secondary flood channel, having a 'vidth of 26 feet between abut­
ments, is situated 283 feet to the right of the main bridge. Water 
also flows over a highway between the two bridge~ in extreme freshets. 

The high water of 1894 reached an elevation of til~. 5 feet above the 
State datum. This was previous to the improvement. The water 
surface, l\iareh 4:, 1903, was at an elevation of 610. HS feet, correl4pond­
ing to a gage reading of 7. 7ti feet. 

During low water no water passes from the head of the Acker ditch 
'through the natural channel of Oak Orchard Creek, the flow at Coon's 
hridg·e being made up of the discharge of Oak Orchard Creek proper, 
the inversion from Tonaw'anda Creek to the feeder, the inflow frmn 
\Vhitney Creek and the portion of Tonawanda swamp intercepted by 
the feeder, the drainage from the swamp, and the inflow from farm 
drains to the feeder within Oak Orchard watershed. 

~.1easurements of the slight inflow from \Vhitney Creek and other 
sources were made May 1f3 to 21 by means of floats in a straight, uni­
form section of the feeder, 50 feet in length, having its head 750 feet 
upstream from the g3:ge. The gage reader at Coon's bridge is Rolla 
Dunlap. 

The aceompanying table shows a summary of gagil1gs made to show 
the relative diseharge of Oak Orchard Creek proper and of Oak 
Orchard Creek combined with the flow in the ehannel of the feeder 
itself and of vVhitney Creek. The flow in Oak Orchard Creek was 
obtained at the Acker Farm hridge, about 800 feet upstream from 
Coon's bridge. 

In determining the cliseharge in .the feeder at Lewiston road, water­
soaked floats were used, which would remain jm.;t submerged, and were 
timed in group:-; of two or three each at intervals of 2 feet across the 
stream. Soundings at intervals of 1 foot "\Yere taken in those seetions 
10 feet apart. There_was no wind during the progress of the 1nea~-
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urements. uncl no ~lack water at the :-;ide:-; of measuring ,-;eetion. The 
hed of the channel ii-i of 1-iOft elay 1-iilt. 

The (li~-icharg·e of \Vhitney Creek wa~ determined hy cnrr('nt meter~ 
ehccked hy meanl-i of float:-; in a narrow, deep sedion haYing hard clay 
bed, :-;ituated about lJHIO feet ahoYc the month of the ~tream. 

lJi.~r·lwi'!/f' 4 Ortk Orchrtrd Creek Ul/(7 fenif'r. 

natl'. Flow in 
feerlcr. 

lli~<'ha.rge of Whitney I Outflow 
Cree k.a from swamp. 

1no8. 
Semnd:fcct. 8anud-jl'Ct. Srr.-jt. pel' 

sq. mile. 
So·und-fcct. 

l\Iay 16 ______________ ~ ______________ _ 

l\Iay 1 i _________________ .. _____ --- ... 

May 18 _____________________________ _ 

1. i)::? 

l. 22 

1. R.5 

O.HO 

. i8 

1. 09 

O.lli 

. 101 

. 1-!2 

:30.6 

28.4 

30.0 

July 21 1H.H8 ......................................................... 1 ................ ~---

---·-·---~-·--
a Drainage area, 7. 67 square miles. 

Dmhwge aren.~ uf Oak Urf'/wnl Creek. 
8<1. miles. 

A l lOYe Coons bri(lge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 142. 6 
A hoYe Medina fet>der dam _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 150. 7 
A hoYe Ridgeway ________________________________________ . _ _ _ 158. 2 
A hove mouth _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 281. B 
Swamp area _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 32. 0 

Swamp area, per eent, ahoYe Coon's bridge.___________________ 22.4 
Tonawanda Creek, aboye diYerting clam ____________________ ~ _ 236. 3 

Di.w·hntge mert.~lll't'lltcnts r~f Oak Orclwnl Cl'eck at Cuun's hrirlye, ncar J[erliuf/, .N. }~, in 
J[JOS. 

Date. Hyrlnographer. Gage I ni~elmrge. 
height. 

-----------------------------1----------------

Pert. 

l\Iay lf) _________________ . ___ t R E. Horton___________________ al, 40 
l\Iay 1 i _____________________ , ____ .do ____________ , _ _ _ _ _ _ _ _ _ _ _ l. 3:1 

~~,:;e 11~-::::::::::::::::::::!. ~. ~~~~~~~~~-::::::::::::::::::! 1: :~ 
Do ____________________ -1- ____ do ________________________ : . 95 

July 22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C. C. Coyert. ___________________ ! l. 225 

.luly1~'~::::: ::::::::::::::: :]:::: :::~ :::::::::::::::::: ::::::' :: ~~ 
a Referred to new gage. Original gage 1 foot higher. 

,';('cond-jcct. 

a 33 

32 

30 

17 
17 
19 

19 
20 
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DisdWI'!JC nu·u.sun•nu'Jdl'( rf Oak nrdwnl Ft'eda ut J.ewi81on Road, nea1· ~lferliuu, ~Y. 1·., in 
1908. 

Hatt>. Hydrographer. 

~Iay Hi _____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ R E. Horton_ .. ___ ........ _. _ .. 

:\Iay 1 i .. ___ ............. _ ....... do ......... ___ ... _. _. __ .. . 

J\Iay 1R .. ___ ............. _ .... _ .. do ..... __ ... . . .. _ ... _. _ .. 

July 21. ___ ...... _.......... C. C. Covert. .. _____ .. __ ... __ .. _ 

GagL' 
height. Dist'harge. 

----------

Feet. 

o.tn 
. 61 

. 61 

1. 60 

.'iecundjcet. 

a 1. 5 

I ·~ 

l.H 

19.7 

"J\faflL• hy ~urfrt<•e floats, ~-foot interval,., 50-foot cmu,;c. 

Jlmn rluil!f gw]C heiyht, infat, 4 Ouk 01'chard Creek (It Coon' 8 b1·idge new· J[edinu, N. }~, • 
foi' 1903. 

Day. I :\fay. ~ .Tune. July. I Ang. I 

~: : :: : :J I : :: -~~ ! : :~ 

:-·-·· - ---··-···-: .-- : ••• ' --: -j ":_:9:51
1 

:1:_; ~2;:_:3~0~ 
6...... ....... .. ... . . .......... ... .. . .. . -tv 

7 ..................................... -. . 85 1. 40 2. 15 

8 ........ ····· ......................... . 

9.- .. -................................. . 

10 ............ ------· ... ······•·· ····[· ... ··--
11. .................................. ····--·-

1 

1::!.- ... - .. -- ..•.. - ... ------- .. -.--- .. : .... -- .. , 
13 ....... -- .. - ...... - ................... - ... . 

14 .. -.-- ....................... - ............ . 

15 .. -- .... -- ......... -... --- ... --- ..... -- ... . 

16 ... -- ...... -----.----- ... -- ....... - ..... - .. 
11................................... 1.3o I 

18.---- .. --.- ...... --- -· .......... -· 

19 ......... --- ------ ............ -

::!0.- -··. -· ....... -- --··· ...... . 
21. ................................. . 

1. :~o 

1. 2:S i 

1 'lO : 

1:~ i 

1.00 

1. 00 

1. 00 

1. 00 

1. 00 

. 90 

1. 00 

1. 00 
1.00' 

1. 37 

1. 30 
1. 30 . 

1.30 

1. 20 . 

1.10 1 

1.10 I 

1.18 

l, 18 

1.18 

1.18 
1. 20 ' 

1. 20 
1.15 ' 

2.05 

::!.10 

2.40 

~.2'2 

2.05 

1. 85 

1. 72 

1. 48 

1. 35 

1. 28 

1.18 

1.10 

. 50 

. so 
~2 ~ - - - - ... - .... - - - - - --- - - - --- - - . - .. - - 1. 48 

1. oo 1 

1. 00 

1. 00 

1. 00 

1. 00 

1. 00 

1.00 

1. 00 

1. 22 ! • 75 

23 ................................... · 1.40 1. 2::! 1. 00 

2-L - -- - .. - ... - .. - - - ... - - - - .... - . - •. - - 1. 40 1. 22 ' . 9-5 
~.~ ... - ---.------.----.- ... ---.----- .. 

2G ......•.••..•••...... -·-----· ..•••. 

27---------.- ..... ----- ..... - .... -
28 ..... - ...... -.----- ........... .. 

29 ...... -···- .... --- -------- ···- --
30 ..... - ------ ................... . 

31.---.-------- .... - .. --.----------. 

1.30 1.00 1.18 

1. 30 1. 00 1. 1::! I 

1. 3o 1. oo 1. 10 I 

1. 32 
1 

1. oo 1. 08 I 

}. 30 I 1. 00 1. 08 ~ 

::~ I' ~ : :: 

1. OS 

1. 05 

1. 00 
1. 0.') 

1.10 

l.G2 
1. 95 

-------------- ------

aApproximate, June 4 to 30, 1903. 

Sept. Od. ! Km·. lke. 

2. 00 1. :~o 1. 2fi 
1. 8.') 1. 25 1. 30 

1. 7::! 1. 22 1. 25 

1. 68 1. ::!0 1. 2.5 1.30 

1. 7tJ 1.12 1. 30 1. BO 

1. 60 1. 30 I. 2.'") 1. 35 

1. 70 1. 38 1. 30 1. 42 

1. 70 ! 1. 48 1. 48 J. 4S 

1. 70 i 1. 50 1. 50 1. 42 
I 

1. 85 1.:10 1. 45 1. 50 

1. 80 1. 50 l. 42 1. 50 

1. 7.5 1. 50 1. 48 1. 50 

1. 70 1. .')1) 1. 4S 1. 6.') 

1. 68 1. .'iO 
I 

1. 48 1. .50 

1. 62 1. .')O 1. 48 1. 48 

1. 60 1. .)0 1. .)I) 

I 

1. 50 

1. 60 1.45 1. 52 1. 60 

1. 60 1. 50 I ] . 70 1. 6.) 
I 

1. 60 1. 50 I 1. GO 1. 62 
1. .')5 1. 48 

I 
1. 72 1. 70 

1. 40 1. 45 1. 4;) 1. 72 

1. 40 : 1. 40 
I 

1. 40 1. 78 

1. 40 1. 40 1. :)8 1. 78 
1. 3.'\ 1. 81-1 1. 40 2. 00 

1. 40 1.35 1. 3.5 I 2.00 

1. 22 1. 32 1. 40 
I 

2.05 

1. :~o 1. 32 1. :)2 2.10 
1. ~.~ 1. 82 l.BO 2. 02 

1. 2S 1. 30 1. 30 2. 00 

1. 30 1. 30 1. 30 : 1. 90 

1. 30 
~--------

1. 90 
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.MISCELLANEOUS MI<:ASUREMENTS I~ THI<J LAKE ONTARIO DRAI~AGE. 

Oak Orchard Creek, Ridgeway bridge below Erie Canal, May 18, 
1903, by R. E. Horton and C. C. Covert~ water surface, 9.15 feet 
below coping, downstream right-hand abutment; discharge, 159.7 
second-feet or 1.009 second-feet per square mile from 158.2 square 
miles; 0.41 ineh rainfall during thirty clays preceding. 

Tonawanda Creek, Indian bridge aho,·e feeder, ~lay 17, 1903, by 
R. E. Horton and C. C. Covert; water surface, 15.55 feet below top 
downstream right-hand abutment; discharge, 4 7 :-;econd-feet, or 0.205 
second-foot per square mile from 228.8 square miles; 0.4:1 inch rain 
during thirty days preceding. 

LAKE ERI"FJ DRAINAGE BASIN. 

The Lake Erie drainage basin is conspicuous by the lack of any 
large streams which flow through it, this being due to the compara­
tively short distance from the lake to the divide between it and its 
adjacent drainage areas. The largest stream is the Maumee, which is 
formed in the northeast part of Indiana by the junction of the St. 
Joseph and St. Mary rivers, and flows northeast, entering Lake Erie 
in the northwest corner of Ohio. 

Following is a list of the stations maintained during 1903 in the 
Lake Erie drainage: 

Cuyahoga River at Cleveland, Ohio. 
Cuyahoga River at Independence, Ohio. 
Ohio and Erie Canal at Cleveland, Ohio. 
Black River near Elyria, Ohio. 
Tiffin River near Defiance, Ohio. 
Auglaize River near Defiance, Ohio. 
Blanchard River at Ottawa, Ohio. 
Ottawa River at Lima, Ohio. 
Maumee River near Sherwood, Ohio. 

CUYAHOGA RIVER AT CLEVELAND, OHIO. 

This station was originally established lYiay 25, 1fl03, by R. Win 
throp Pratt. It was located at the terminal division Baltimore and 
Ohio. Railroad bridge, about 4 miles south of the post-office at Brook­
lyn. The gage consisted of a 1 by 6 inch board nailed to old piles 
on the north side of the river, 20 feet above the bridge. The bench 
mark was a notch on the southeast corner of the south abutment. Its 
elevation was 14.5 feet above the zero of the gage. This station was 
abandoned on account of its being a poor section for gaging, and was 
reestablished at the highway bridge on the road between Brooklyn 
and Newburg. The new station is one-half mile abmTe the old one. 
A bend in the river at the station and the pier of an old briage just 

IRR 97-04--27 
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above interfere with the velocity to some extent. There is a naviga­
tion canal and a power eanal on the right bank, which carry part of the 
drainage past the station. 

The observations at this station during 1903 have been made under 
the direction of E . ._Johnson~ jr., district hydrographer. 

Discharge meus11rements 4 f 'll!fu/wga Ri1•a at Clet•eland, Ohio, h1 1903. 

---------------------

I Hydrographer. h~lf~t: I DiHcharge. 

I
I -~,: - ·"'""""': 

Date. 

J nne 30 _____________________ . R. W. Pratt _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4. ~ 0 428 

July 14 _________ - _____ - ____ -1- ___ .do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3. 70 
August 8 ____________________ 

1 

E. C. Murphy _________________________ _ 

jlfean daily gage height, in feet, rd Cuyahoga Ri1•er at Clet•elund, Ohio, for 1908. 

11.--------------- --------
12 .............. __ I __ ..... . 

13 ..... -- ----.-----.-.----
14 ... ____________ · ........ 

~:::::::::::::::::j:::: :::: 

3. 75 i 

3. 70 

3.80 

4. 45 

3. 85 

3.80 

3. 7.5 
3 .. ';0 

:3.55 

~~-50 

3. 40 

3.35 

B. 50 27 .............. . 

--- ~:~~-:I ~~ ::::::::::::::: 
::::::::1 :~ ::::::::::::::: 
. --- -----1 

3. 60 

3. 75 

3.80 

3.55 

3. 75 

3.60 

3. 65 

3.60 

3.45 

CUYAHOGA RIVER AT INDEPENDENCE, OHIO. 

4.f>O 

4.30 

4.10 

4. 70 

4.90 

123 

212 

The station on the Cuyahoga River at Cleveland was found unsuited 
for measurements; accordingly, on September 21, a new bridge at 
Indepcndenee, Ohio, was selected for the purpose of determining the 
discharge of the stream. 

This station is located on a single-span high way bridge at the town 
of Independence, 10 miles south of Cleveland, Ohio, and 4: miles south 
of the gaging station formerly located on the highway bridge between 
Brooklyn and Newbur-g. The observer is John Yahrans. The initial 
point is the face of the eastern abutment. The gage is a regulation 
chain gage bolted to the hand rail of the bridge on the downstream side, 
100 feet west of the initial point. The length from the end of the weight 
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to the back of the ring is 26. S± feet. The eonditions at this point are 
generally favorable, though the current at low water is sluggish, and 
in the center there is the remains of an old pier used in the ~:;upport of 
a former two-span bridge. 

The following bench marks have been established: (1) A eross cut on 
the northeast corner of the top stone of the northerly wing wall of the 
west abutment~ elevation, 23.65 feet above gage datum. (2) A cross 
cut on the southwest corner of the top stone of the southerly wing wall; 
elevation, 22.58 feet above gage datum. (3) The top of the inside 
eyebeam of the lower ehord, downstream side, at a point 100 feet 
west of the initial -point; elevation, 23.95 feet above gage datum. 
Elevation of the center of the pulley is 26.18 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Discharge measnrements of Onyahoga Rirer at Independence, Ohio, in 1908. 

Date. Hydrographer. Gage I . h height. ' Disc arge. 

Feet. Second-jed. 
September 21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ R. \V. Pratt ___________________ _ 4.90 212 
October 26. __________________ : __ .do ______________ - ________ _ 4.70 130 
Novernber 24 ___________________ .do _______________________ _ 5.35 393 
December 16. ___________ . ___ , _____ do . ____ . _________________ _ 5.80 400 

I I 

Jiean dail!l gage height, in feet, (~f C'uyalwya Hit'l'l' at lndepe11dence, Ohio, for 1908. 

Day. Sept. Od. I ~ov. I Tlcl'. !I Day. Sept. Oct. Nov. Dec. 

~=-~---~-~=~~~~.60 --4.90 ~~~~~-J------------------
17 ............... ........ .'i. 70 9. 90 5.80 

2................ ........ 4.70 4.40 5.10 18 ......... : ..... -------- 5. 60 7. 90 5.80 

3 ........................ 4.60 4.70 .5.00 19 ............... ............. fi.40 6. 70 5. 50 

4 ....................... . 

5 ....................... . 

ti ................ --------

4. GO . 5.00 

4. 70 4.90 

4.110 4.130 ~::::::::::::::::1···~:·:· 
.5. 30 G. 00 6. 50 

5.10 .5. 80 7.30 
.).00 5.40 ti.80 

7 .. ------ ............. - .............. - 4. 90 4. 90 5.00 :23 ............... 4. 80 4. 00 5.30 6. 90 

fL ..................... .. 11.40 4, 70 4 . .SO 24 ............... 4. 90 4. !!0 5.10 6. 40 

9 ................ -------- 8. 40 4. 60 4.80 2.'i ......•••...•.. 4. 90 4.80 4. 90 ti. 90 

10 .. -------- ........ --- ... 7.30 .'1. 00 5. 00 2G ............... 4. !!0 4. 70 4. 70 6 .. ')0 

11. ............... -------- 7.20 4.80 ).00 27.------------ ... 4. 60 4. !!0 5.HO (), 90 

1:2 .......... ·- ........... . 6. 90 4. 70 5.20 :_!,";_ .............. 4.70 4. 90 5.10 r •. so 
13 ...... ---- .... -- .. - .... . ti. 70 4.80 5.80 29. ······· ··-·-·· 4.()0 4. 70 4. GO 6.00 

14 ...... -- ............ ---. 6.40 4.80 5, 90 30 ............... 4. 60 4. 80 5.50 5. 9(1 

15 ....................... . 1).00 4. 70 5.60 31.-- .... -- ...... -------- 4. !)() 5.8(' 

16 ...................... .. 5. 90 4.80 5.80 
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OHIO A~D ERIE CANAL AT CLEVELAND, OHIO. 

The Ohio and Erie Canal parallt>l:-; Cuyahoga River~ and consequently, 
at the several stations that the United States Geological Survey main­
tained on the river, the discharge of the canal was found at the same 
time a:-; the discharge of the rin'r. This was always small, and the 
result was applied to the mea:-;urPnH'nt of the :-;tream itself. At Akron 
the readings of the canal arc furnished gratuitously by the chief 
engineer of publie works. 

At this point the canal discharges over a spillway, the head on which 
is measured hy the gage. The discharge of this canal, besides being 
of importance in connection with Cuyahoga River, is also used for 
studying the sewerage disposal of the city of Akron. The discharge 
is determined by the head ading on a spillway 14.4 feet long. The 
gage is set with its zero at the same Plevation as the crest of the spill­
way and reads in inches. 

BLACK RIVI<~R NEAR ELYIUA, OHIO. 

This station was establishf'd ~lay 2:3, 1DU:3, hy R. "\Vinthrop Pratt, 
the object being to furnish data for the water supply of nearby towns. 
The station is located at the Niel Avenue Bridge, about 5 miles from 
the center of the city of Elyria, Ohio. The original gage eonsisted 
of an inclined 1 by 6 inch hoard set on edge in the bank and secured 
to long stakes, and a vertical section nailed to stakes driven in the 
ground. The inclined section reads from zero to 5 feet and the vertical 
section from 5 to 12 feet. A regulation chain gage has been installed 
to replace the rod gage first established. The length from the end 
of the weight to the marker is ~±. tH feet. The gage is read once 
each day by N. L. Durfee. Discharge measurements arc made from 
the single-span highway bridge. The initial point for soundings is 
the face of the west abutment. The heel of the stream h; a rock ledge, 
and there is but one channel. The current is sluggish at low stage~:"J 
at the regular section, but may be measured by wading 500 feet below. 
The channel is straight for 300 feet aboye and 200 feet below the bridge. 
The right bank is fairly high, and overflows only in extreme floods. 
When thii-1 oecnr.s a large adjacent cornfield is generally flooded. The 
left hank is a high rocky bluff~ from 75 to 100 feet in height, which 
can not overflow. 

The following bench marks have been established: (1) A wire nail . -

in the root of a double tree whieh is in line with the center of and :38 
feet west from the west end of the bridge. Its elevation is 28.7 ± feet 
above gage datum. (2) The top of the flange of the fifth floor beam 
from the west abutment on the downstream end (almost under the 
pulley of the gage). lt8 elevation is 22.56 feet above gage datum. 
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The elevation of the center of the pulley i:-; 2±.67 feet above gage 
datum. 

The observations at this :-;tation Juring lH03 have been made under 
the direction of E. ,Johnson, jr., clii'ltrict hydrographer. 

Discharge nu·usurements c~( Black Ril·er near Elyria, Ohio, in 190.]. 

Date. Hydrc >gmpher. Gage 
Di~ehnrg-e. height. 

------------ ------- -~-----

June 29. ___ . _____ . _____ .. __ .I R. W. Pratt. ....... ---- ... --.- .1 
August 22 _ . _ . ___ . _____ . __ .. I. _ ... do ... - - . - - - - . - - - - - - - - - - - - -I 
September 22 _______________ I Johnson and Pratt __ ....... ----'I 
October 10 _________________ -\ R. "\V. Pratt. ... __ . ___________ . _ 

Fat. 8eeund:frd. 

1. 00 19 
. 8.5 4 

1. 07 27 

2.56 369 
November 23. ___ .. ______ . __ . 1

• ___ .do _____ . _. ___ . ___ ... ____ _ 1.17 32 
December 17 . ________ . ______ ! _____ do ______ . ___ . _ . __ .. __ . ___ . 1. 85 75 

I 

.Mean daily yage height, in feet, uf Black RiNr uem· Elyria, Ohio, for 1908. 

Day. May. June. July. Aug. Sept. ! Oet. Nov. lk<'. 

1---1----·-- ----- ---!---+----

1. ....... ---- .... -- ....................... . 

2 ........................................... . 

3 .................... ···-· ................. . 

4 ••...•. ···-·· •..••.. ···-· .....•....•....... 

5 ....... ···-·· ....... ····· ................. . 
G •••••......••••••••••....•.••....•• •••·•••• 

/ .......................................... . 
R •..•..••.....•••.•....••. --··-· •••• ~ •••••.•• 
9 .................... ····· ................. . 

10 ................... ··········· ............ . 

:::::::::::::::::::::::::::::::: :::::~::::::::1 
14 ......... - ......................... · ...... --

Hi ................................... l ..... . 
16. __ . __ .. __ .. _. _____ . __ . __ .... ___ .. _I_ .. _ .. 

~···································]····· 21 ... -.-- ............................... -

~~::::::::::::::::::::::::::::::: ::::1:::::··· 
~::::::::::::::::::::::::::::::::::::I ~: ~~ 
26 ................................... 1 7.10 

LOG 

9.10 

\1.10 

9.10 

7.10 

G.10 

G.10 

1. 90 

1. so 

1. RO 

1. liO 

]. 50 

1. tiO 

1. HO 

u-:o 
1. so 
1. .'10 

1. !'iO I 

LIO I 
1. 80 

1. 80 
l,t>Qi 

1. 50 

1. 40 
l, 40 I 

1. 40 

1. 20 

1.10 

1.00 

1. 00 

1.10 

1. 80 

1. 70 

1. 70 

1. GO 

1. 50 

1.10 

1. RO 

1. 80 

1. t\0 

1. [,0 

1. 50 

1. 50 

1. 90 

1. 90 

1. 90 

1. 80 

1. 60 

1. GO 

1. 50 

1. .50 

1.40 

~- 40 

2.10 

1. 70 

1. .')0 

1. 40 

1. 20 I 

1. 20 

1.10 

1. 00 

1.10 ' 

1.10 

1.10 

1.10 

1. 20-1.20 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1. so 
1.80 

1. 80 

3.10 

2.80 ' 
2.50 I 

~- 20 
2.10 

1.10 : 
1.10 

1.10 

:::: I 

1.80 I 

1. 20 

1.10 

1.10 

. 90 

. 90 

.90 

1. 80 

2.1tl 

1. 90 

1. 80 

1. 50 

1.10 

. 90 

. 90 

.so 

1. 10 1. 20 

. 9{) 1.10 

. 90 1.10 

. so 1.10 

1. 00 1. 30 

1. 10 1.10 

1. 20 1.10 

3. 90 1. 00 

3. 70 1. 00 

2. 60 1. 00 

1. 90 1.10 

1. 60 1.40 

1. 40 1. 90 

1. 20 1. 90 

1. 20 

l. 30 

1. 20 

1.10 

1. 00 

1.00 

. 90 

1. 30 

1. 20 

1. 20 

1. 40 

1. 50 

2.10 

1.20 1.80 2.20 

1. 30 1. 9{) 1. 90 

1.20 2.00 1.80 

1. 20 : 2. 20 1. 10 

1. 20 1. (0 1. 60 

1. 10 1. 40 2. 10 

1. 10 1. 40 2. 30 

1. 10 1. 20 2. 80 

1. 10 1. 10 2. 60 

1. 10 1. 10 2. 70 

1. 00 1. 10 2. 70 
. 90 

1

- 1. 30 2. 60 

1. 03 1. 50 1. 40 G. 00 . 80 . 90 I 1. 40 2. 70 

1.03 1.50 1.40: 7.10 .80 .90 1.50 2.20 ~~:: :::::::::::::::::::::::::::::::::1 
1. 07 1. 50 1. 30 I 5. 70 I • 90 . 90 1.40 ! 2.10 

1. 08 ' 1. 20 I 1. 60 ~ 3. GO I . 90 1. 20 1. 30 • 2.10 

1. os[ ..... -~~-- ~~~--4-o--'-. _· ._. --'--1_._20-
1

1 
._ •• _._· ·-·----'· __ 2._1 o 

29 ... ········ .... ········ ........ - .. . 
80 ....................... ·-··· ....... 

1 

31. ........................... -·· ... . 
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Rating table fo1· Black Ril'et new· Elyria, Ohio, from .May 24 to December 31, 1903. 

Gage Discharge. Gage 
height. height. Discharge. I 

Gage Discharge. Gage Discharge. height. height. 
------- --- ----

Feet. Second :fed. Frxt. 8ccond-j(xt. Feet. Second:feet. Feet. Second:feet. 

0.9 9 2.0 182 3. 1 555 4.2 940 

1.0 18 2. 1 212 3 ') 590 4.3 975 

1.1 29 2.2 2H 3.3 625 4.4 1, 010 I 

1.2 39 2.3 276 3.4 660 4.5 1,045 

1.3 49 2.4 310 3.5 695 4.6 1,080 . 
1.4 59 2.5 345 3.6 730 4. 7 1,115 

1.5 72 2.6 380 3.7 765 4.8 1, 150 

1.6 88 •) ~ 
~.I 415 3.8 800 4.9 1, 185 

1.7 107 2.8 450 3.9 835 5.0 1,220 

1.8 129 2.9 485 4.0 870 5. 1 1,260 

1.9 154 3.0 520 
I 

4.1 90.5 5.2 1,300 

Tangent at 5 feet gage height, differences above 5 feet 40 per tenth. Table not 
accurate beyond gage height 2.6 feet. 

Estimatal monthly discharge (~t" Black Riz·er near Elyria, Ohio, for 1903. 

[Drainage area 417 square miles.] 

Discharge in second-feet. 

Room. 
Maximum. Minimum. Mean. 

-------------1----- ------------

May ( 24-31 ) - - - - - - - - - - - - - - - - - - 2,060 24 48.5 

June------------------------- 2,860 24 .536 

July .. -.. --' ---- ... - ----- ..... -- ...... -- 450 19 94 
Augm~t _________________ . _____ 2,060 19 272 
September ____________________ 450 1 82 

October .................................................. 835 1 95 
November _____________________ 244 19 68 
December ----------- ... -- - ...... - -- ·150 \1 174 

Run-off. 

Second-feet I Depth in 
per S!luare I inct es 

mile. ''· ,--
1. 16 0. 35 
1. 29 1. 44 

. 23 .26 

. 65 . 75 

.20 .22 

.23 .26 

.16 .18 

.42 .48 
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TIFFIN RIVER NEAR DEFIANCE, OHIO. 

This station was established May 19, 1903~ by R. Winthrop Pratt. 
It is located at the highway bridge on the new road to Evansport, one­
half mile above the settlement of Brunneshurg, and 3 miles by river 
above the center of the city of Defiance~ Ohio. A standard chain gage 
is located on the upstream handrail of the bridge about 100 feet from 
the initial point for soundings. The length of the chain from the 
end of the weight to the marker is 28.00 feet. The gage is read 
once each clay by F. A. Goddard. Discharge measurements are made 
fron1 the single-span highway bridge 1±0 feet long between abutments. 
The initial point for soundings is the face of the south abutment. The 
channel is somewhat curved, but the section is at right angles to the 
direction of the current. The velocity is sluggish at low stages at the 
regular section, but can be measured by wading a short distance below 
the bridge. The bed of the stream is composed of gravel and rock, 
with deposits of silt at the sides of the channel. Both banks are high; 
the right bank is not liable to overflow, but the left will overflow at 
extreme high stages on account of a low place in the road. The bench 
mark is a cut on the upstream corner of the north abutment. Its ele­
vation is 23.82 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr.~ district hydrographer. 

Dischatge measzuements of T(ffin Rita near Defiance, Ohio, in 1903. 

Date. Hydrographer. Gage Discharge. height. 

-----

Feet. Second-jed. 

March 19 _____ ·-···-···-·-·· E. Johnson, jr_ ______________ __ 4.35 764 

August28 _____________ ...... R. \V. Pratt ............. _____ _ 2.80 114 

September 11 .................... do ... _. _ .. _ ............. _. 3.05 187 

Novemberl2 ···········--·· ..... do-----···---------······· 2. 75 98 

December !1 .••••.••••.•.•••• _____ do-----------------------· 2.52 u 
-~------'------ ---------~----'-----
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Mean daily gage height, -in feet, of Tiffin Rh·e1· near Defiance, Ohio, for 1903. 

7.50 

4. 70 
4.(i0 

3. 90 

3.50 

3. 30 

3.10 

2. 90 

2. 90 ' 
2. 80 
2. 70 I 

2. 60 

2.60 I 

2. 60 : 

3.00 ; 
6. 50 

260 .... 0 ..... 0 000 .. 00 0 0000.00 0 ..... 0 3. no 
5.00 I 
4.20 

27oo .. 0 oo 00 0. 0 oo• 0 0 00 0 0 0 0 0 0 0 0 00 0 0 0 0 00 3. 40 4.oo 1 

2800 000000000 OooOoooooooo 0000000 00 000 4.00 3. 60 1 

2900000000000000000 oooooooooooooooooo 3.90 

300 0 0 00000000 0000 00000000 0 00000000... 4.80 
3.20 1 

3.00 ! 

3100 ooooooooo 0000 0 0000000 00 0000 000000 3.80 000000001 

2.70 

2.60 

2.60 

2.60 

2. 60 

2. 50 

2. 50 

2. 40 

2. 30 

2.10 I 

4.00 

5.00 

5.30 

5.00 

4.60 

4.40 

4.00 

3.80 

3. 60 

3.10 

3.00 

2. 90 

3. 40 

2.30 

2.40 

2.80 

4. 70 

2.95 

2.80 

2.80 

2.70 

7.50 00000000 

3.20 3.00 2.60 

3. 95 2.80 2.()() 

2. 70 2. 70 

3. 70 2.70 2.80 

3.30 2.80 

3.20 2.80 4.40 

3.00 4.80 

2. 90 3.00 4. 70 

2. 90 3.10 4.40 

2.80 3.10 4.00 

3.00 3.20 3. 70 

2. 90 3.1G 

2. 90 ' 3. 00 3.80 

2.80 1 00 .. 00001 4. 20 

2.70 2. 70 i 4.80 

2.w I 2. 70 4. 80 

2. 60 2. 70 ' 4. 70 

2. 50 2. 70 4. 75 

2.50 2. 70 

2.50 2. 70 4.30 

2.50 3.90 

2.50 2. 40 3. 70 

2.50 3.60 

Rating table for Tiffin Riva nem· Defiance, Ohio, from jfay 19 to December 31, 190.'3. 

-----

I Di!<c-harge. Gage I I. h Gage Discharge. 
height. -J~s:_ar~-- height. 

I Serondject. Feet. 8rcond:fat. Feet. 8econdjcet. 

h~Ji'~t. I n;~hac:~ ~-h~tg1;, __ 

Feet. I 8econdjat. ' Feet. 

') ·~ -· (_) 
56 3.0 167 3.7 4-!0 -!.4 78-5 

2.-! 63 3. 1 200 3.8 -!87 4.5 835 
2 .. 5 70 3 ') 235 3.9 535 4.6 885 

2.6 77 3.3 272 4.0 585 4.7 935 

2.7 91 3.-! 311 4. 1 635 4.8 985 
2.8 111 3.5 352 

I 
4.2 685 4.9 1,035 

395 I 4.3 735 5.0 1,085 
I 

2.9 137 3.6 

Tangent at 4 feet, gage-height. Difference above this point, 50 per tenth. Table 
not accurate below gage height 0.5 feet nor above gage height 4.4 feet. 
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Estimated monthly (li.~clwrge of Tiffin Rica 1wo· Defiance, Ohio, for 1908. 

Discharge in second-feet. 

Month. 
1\Iaximum.jl\finimum. , Mean. 

.J\rlay 19-31 _. _--- _--------------------------------- '
1 June ________ . _______________ . ____________________ I 

July __________________ ... ___ .. _ ... ____ ..... __ ... . 

August a_._ ... _. ___ ........... __ .... - ... -- .... - .. . 
September li _ •• _. __ •• ____________________________ _ 

October c ___ •• _ •••••••••• -- _ •••••• - ••••• - ••••••• -. 

N oven1 ber d • ••••.•• - • - • - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 

December e •. _ •• _________ • ____ • __________________ ·j 

985 
3,085 
1,235 

2,335 
2,485 

560 

585 
985 

a Discharge for AuguRt 9, 16, 23, and 30 estimated. 
b Discharge for September 13, 20, and 27 estimated. 
c Discharge for October 4 and l1 egtimated. 
cl Discharge for November 1, 8, 15, 22, and 29 estimated. 
e Discharge for December 6, 13, 20, and 27 estimated. 

AUGLAIZE RIVER NEAR DEFIANCE, OHIO. 

91 

77 

56 

56 

91 

70 

63 

77 

366 

740 

311 

288 

607 

159 
141 

464 

This station was established ~1ay 20, 1903, by R. Winthrop Pratt, 
and was discontinued August 8, 1903. It was located at the highway 
bridge called '" English Bridge,'' 3 miles south of Defiance, on the 
road to Junction, Ohio. The gage was a temporary inclined rod on 
the bank 200 feet above the east abutment. It was read once each day 
by D. C. Garman. Discharge measurements were made from the 
two-span high,vay bridge. The bench mark was a cut on the upstream 
side of the east abutment at an elevation of 10 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

The following measurement was made by E. Johnson, jr., in 1903: 

March 18: Distance from top of lower chord to water surface, at a point 2 feet east 
of first pier, 21.90 feet; discharge, 2, 721 second-feet. 
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jfean daily gage hl'ighf, in feet, 4 Anglai::e Riuer near Defiance, Ohio, for 1903. 

Day. May. June. I July.] Aug., ~:P~ I ()('t. ! 1 _ _D~~~-~ May. J:~~-~ July.) Aug.l Sept. ~ 
1 ................ t-1.00 i.70 16.501-----10.70 

1

17 ............... 7.60 6.40 ~------~------ ..... . 
2 ................... ........... 7.9o 6.7o 1.2o ........ ... Is ....................... 7.7o 6.7o ....... I ............... .. 
3 ................ 7.80 6.70 7.40 ' .70 19 ............... 7.60 6.70 ..... .!...... .50 

4. ............... 7.50 6.70 7.00 20 ........ . 6.70 7.50 6. 70 2.10 .45 
5 . .. .. .. . .. . . .. .. 7. 80 6. 70 6. 80 2L ...... .. ti. 60 7.10 6.60 1. 50 .45 

6. 80 7.00 6. 70 1. 30 .45 

6.80 7.00 6.80 1. 20 

G................ 9. 70 

7 ................ 11.70 

6. 60 6. 70 ! 22 ....... .. 

6. 60 6. 60 : :::: l :: .. 23 ....... .. 

G. 90 7.00 6.80 """i 1. 00 . 40 

7.20 7.20 G.70 ...... 11.00 
7.80 7.20 6. 70 ...... 1.00 

8. 30 7. 20 6. 70 1. 00 

8. 90 7.10 G. 70 .80 

9.10 7.00 6. 70 .80 

8.90 6.80 6.60 .80 

8.40 6. 50 ......... .......... ............ 

8 ................ 12.10 

9 ................ 12.00 

10 ................ 11.10 

11.......... . . . . . . 9. 90 

12 ....... -... ·····' 9.10 
13 ..... ..... . ..... 8.40 
14 .......... ...... 8.00 

15 .......... ...... 7.80 

16 ........ ~ ....... 7.50 

::: -~-- ~~. : : ::::I: : : :::I ~:::: :: :::: 

;.:~ >t: J: :J F:::::: 
6.30 !'""' ...... 11 .60 II 31.. ....... 
6' 30 """!"""I""" I 

-----~- ___ ,. _______ ------------

BLANCHARD RIVER AT OTTAWA, OHIO. 

This station was established November 22, 1902, by Benjamin H. 
Flynn. It is located at the Cincinnati, Hamilton and Dayton Railroad 
bridge in the town of Ottawa, Ohio. The upper portion of the gage 
is inclined and graduated, so as to read directly to feet and tenths. 
The lower portion of the gage is vertical and graduated to feet and 
tenths; it is spiked to a stake driven into the ground. The initial 
point for soundings is on the right bank of the river. The channel is 
straight for 200 feet above and 500 feet below the bridge. The right 
bank is high and does not overflow. The left bank is low, but seldom 
overflows, as the water is confined by the railroad. The bed of the 
stream is firm gravel, with rnud along the banks; the current is 
sluggish. The bench mark is the uppe~· of two parallel marks cut in 
the east end of the south main pier of the bridge; elevation, 14 feet 
above the zero of the gage. The observer is C. W. Ewing, who reads 
the gage twice daily. The station was discontinued July 25, 1903. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Discharge nuasurements of Blanchard Rit,er at Ottawa, Ohio, in 1903. 

Date. Hydrographer. Gage Discharge. height. 

---

Feet. Second1eet. 

March 17 ................... E.Johnson,jr ................. . 4.20 617 
June20 .................... R.W.Pratt ................... . . 50 49 
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Mean daily gage height, ·in feet, of Blanchard River at Ottawa, Ohio, for 1903. 

Day. ~~~Feb. Mar. Apr. May. June. I July. 
I Aug. 
i 

----- ------------ - ~----- --

!. .................................. 2.50 12.58 20.30 0. 67 0.45 1. 25 0.48 I . ......... 
2 ..... ---------------------------.--- 2.50 8.60 19.92 .65 .40 . 95 .38 1.80 

3. ----·---- -------------.----- ... --- 2.62 7. 90 16.65 4.30 .50 . 80 .30 1. 70 

4 ..... :. ----------.-----------.----- 5.85 13.45 12.25 16.60 1.12 .80 .30 (a) 

~::::::::::::::::: ~ ~:::: ~:::::::::::I 8.80 16.55 9.80 18.15 1.35 . 75 .30 

9.12 15.85 11.45 16.45 1. 28 .68 .28 

7- ---- - - - - - --- - - -- - - . - - - - ---- - - - - -- - 7. 85 13.60 11.05 12.20 1.18 3.15 .25 

8.------ ----··· ..... -·-· ...... ----·· 6.00 8. 05 9.00 7.10 1. 02 6.15 .25 

9.-- .... - ...... --.- ..... -.- ..... ---- 4.25 5.95 10.40 4. 20 .92 6.55 .25 

10 ...... -----··· -·-·· ...... - ......... 3.10 5.60 11.40 3. 25 .90 4.95 .17 

11.-- ...... -·- ... --- ................. 1. 00 7.30 12.35 2. 95 .85 2.95 .15 1.60 

12 ................. - ................. .90 i 11.20 11.85 9.60 .80 2.10 .15 1. 50 

13 ...... ··········· .. ····· ........... .90 12.00 9. 20 13.65 .80 1. 35 .15 1.50 

14 ....... ---- .. ---- .. ----.-.-- .... --. .90 10.15 
I 

5. 75 14.70 . 75 .98 .10 2.20 

15.-- .... ----.-- ..... -- .... -- ..... --. .90 7.80 5.25 15.30 .68 .88 .05 1. 90 

16 ................................... .80 4. 90 4. 70 14.20 .60 .82 .05 

17 .... -- ...... -- ... - ........ -- ....... . 78 4.00 4.20 10.50 .52 . 72 .05 

18 .•................................. 1 . 70 3. 0'2 4.15 7.20 .50 .65 .05 

19 ................................... . 70 2.20 4.00 
I 

5.30 .48 .52 .32 

20 ................................... .55 1. 90 3.80 3.00 .40 .50 .40 
: 

21 .......................... ········· . 38 1. 90 4.10 2.20 .40 .42 .60 

22 ....... ······ ...................... 3') 1. 90 3. 70 1. 30 .40 .35 .88 
23 ................................... .30 1. 90 3.25 . 75 .50 .30 1.10 

2-L .................................. .30 1. 90 3.20 . 25 .50 1.00 1.25 

25 ................................... .30 2.10 3.15 . 20 .60 1. 82 .95 

2G ................................... .30 2.50 2.50 .50 1. 20 1. 45 1.80 
27 .............................. - .... .50 4.50 1. 93 .80 1. 20 1.18 1.80 

28.---- ... -- .... ---- ............... -- 5.70 16.00 1.50 .80 2.15 .80 1.80 

29 ...... ··········· .................. 13.12 1.22 .60 2.95 .62 1.80 

30 ................. ········ .......... ] 15.35 1. 05 .60 2.50 .52 1. 80 

31. .................................. I 15.35 . 8!) 1. 75 1. 80 .......... 
I 

-------·r 
<l Gage broken. 

OTTAWA RIVER AT LIMA, OHIO. 

This station was established November 21, 1902, by B. H. Flynn. 
It is located at the Rausch bridge, about 2t miles east of the center of 
the city of Lima, Ohio, a few hundred feet north of the Pittsburg and 
Fort Wayne Division of the Pennsylvania Railroad. The gage is a 
2 by 8 inch plank spiked to the face of the south abutment on the 
downstream side. ~his station was discontinued July 27, 1903. Up 
to this time the gage was read once each day by Edward King, the 
engineer at the pump station. Discharge measurements are made 
from the bridge to which the gage is attached. This is a single-span 
bridge 75 feet long between abutments. The initial point for sound­
ings is the end of the guard rail on the downstream side at the left 
bank. The channel is straight for about 250 feet above and 500 feet 
below the station. The banks are of medium height, but the abut­
ments of the bridg·e will confine the water to the channel beneath the 
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bridge at all stages. The bed of the stream is rocky, with a small 
deposit of mud at the bridge. At low water there is not sufficient 
velocity at the bridge to be measured, but gagings can be made by 
wading about 300 feet above the bridge. The bench mark is a cut in 
the downstream face of the south abutment near the gage. Its eleva-
tion is 8 feet above the zero of t}:le gage. • 

The observations at this station during 1903 have been made under 
the direction of E .• Johnson, jr., district hydrographer. 

DischaTge measurements of Ottawa Ril'fi' at Lima, Ohio, in lf/08. 

Date. Hydrographer. Gage 
height. Discharge. 

Feet. Second-feet. 
I 

March 16 ........ _ .......... i E. Johnson, jr ................. ; 

June 20 . . . . . . . . . . . . . . . . . . . . R. M. Pratt ................... . 

2.82 107 
2.25 7 

... lfean daily gage height, in feet, of Ottawa Rh~e1· at Lima, Ohio, for 1908. 

3.30 

3.:20 

9 •................................. 3.10 

10 ........................................... . 3.oo I 

11 .......... -- ..... --- ....... -- ... -- ... --- 3.10 i 

I 
12 .... - .......... -- .. --- ... :. --.--- ........ . 3. 00 ' 

13 ........ ----- ... ------.- .. - ..... - ..... - .... - B. 00 

~::::::::::: :::::::::::::::::::::::::::::: ::::! 2. 90 

~.80 

16.- ..... - ..... --.--.------- .. --- ... - ......... 
1 2. 75 

17.- ...... - .... -.-- .. ··----.--- .... - .......... 1 2. 75 

~::::: :::::::::::::::::::::: ::::::::::::::::::! 2. 70 

2. 70 

20. ··- ........ - ------· ...... ········ ......... . 2.65 

21. ....... ---- ............................ ---- 2.65 

22.----- ·------ ........ ---------- ... ---------- 2. 70 

23 ..... --------- ...... -- .. --.-- .... -.- ... ---.- 2. 70 

24 ..... ------· ·······-- ------------.---------- 2. 75 

r::::: .. :.:::::::::::····::::····:····::••·::: 
2.80 

2.95 

3.60 

4.80 

29.- ·----- ·------ ... ----- -----·- ---- ·---·-----1 5.60 

30.------------- ------·- ----- ....... - --------- 4. 90 

31.--- .. ---.-- -· .. --.- ... - .. -- ...... --- ....•. - 4.00 
I 

3. 70 

3.5.') 

3.50 

3.60 

3. 90 

4.50 

4.45 

4.40 

4. 30 

4. 20 

-tOO 

3.80 

3.60 

3. 40 

3. 20 

3.00 

2. 70 

2.65 

3.00 

4.00 

5.50 

7.40 

4. 10 3. 30 2. 25 

3. 80 3. 20 2. 25 

3. 80 3. 40 2. 20 

3. 75 3. 80 2. 20 

3. GO 4. 50 2. 20 

3. 40 5. 50 2. 15 

3. ~0 . 4. flO 2. 15 

2. 85 4. 10 2. 10 

2. 90 ' 3. 60 2. 10 

3. 00 3. 20 2. 10 

2. 9o 3. oo I 2. 10 

~- 80 2. 80 2. 10 

2. 90 2. 70 2. 10 

2. 80 2. 65 2. 10 

2. 75 ~- 60 2. 10 

2. 70 2. 5-'i 2. 10 

2. 75 2. 70 

2. 80 3. 30 

2. 75 3.00 

2. 70 2.80 

2. 65 ~- 75 

2. 60 2. 70 

2. 6o ; ........ 
1 

2. 20 

2.15 

2.15 

2.30 

2.30 

2.30 

2. 25 

3. 40 2. 00 

2. 95 2. 00 

2. 70 2. 00 

2. 55 2. 00 

2.45 2. 00 

2. 35 2. 00 

2. 30 2. 00 

2.30 2. 00 

2. 30 2. 00 

2.2.5 I 2.00 

2.20 2. 00 

2. 25 2. 00 

2.25 2. 00 

2. 25 2. 00 

2.45 2. 00 

2.40 i 2. 00 

2.30 

2.25 

2.20 

2.15 

2.10 

2.10 

2.00 

2.00 

2.00 
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l\IAU!\IEE IUVER NEAR SHERWOOD, OHIO. 

This station was established 1\;lay l!J, 1UU3, by R. lVinthrop Pratt. 
It is located at the highway bridge 2! miles south of Sherwood, Ohio, 
and 200 feet upstream from the Cincinnati and Northern Railroad 
bridge. The inclined gage which was established on the bank under 
th~ north end of the hridge was destroyed. A regulation chain gage 
was installed in .Tune. This is bolted to the hand rail of the bridge 
on the upstream side, 200 feet from the south abutment. The length 
of the chain from the end of the weight to the marker is 28.88 
feet. The channel it-~ straight for 1,000 feet above and 500 feet below 
the bridge. Both hanks are high and dean, and both may overflow 
at extreme high water. A high-water gage is painted on the bridge 
abutment at the north end of the bridge. The observer is George tT. 
Coffin. Discharge measurements are made from the two-span high­
way bridge, 'vhich has a total length of 300 feet between abutments. 
The initial point for soundings is the face of the north abutment. 

The following bench marks have been established: (1) A copper 
bolt in the stepping stone of the west wing wall of the north abut­
ment (stone is in tier just below the top tier). It is 22.30 feet above 
the zero of the gage. (2) A cut in the iron hand rail directly over 
the pulley of the gage. Its elevation is 29.69 feet above the zero of 
the gage. 

The observations at this station during 1903 have been made under 
the direction of E. tTohnson, jr., district hydrographer. 

Discharge measurements of ~~fwmw~ Riz·cr 11ear 8hcrl!"ood~ Ohio, ill 1908. 

Date. Hydrographer. h~4f~t. Diseharge. 

· Feel. Sccondjecl. 

August 29 _ . __ ... _ .. _. _ _ _ _ _ _ R. ·w. Pratt . __ .. _______ . _ _ _ _ _ _ 2. 50 305 

September 11 __ ... ___ ... ______ .•. do .. ________ . _ .. _ .. __ . _ _ _ _ 2. 60 435 

Noyember 12 .. __ . ____ .. _______ .. do _____ . _____ .. _. _ ... __ . __ 2. 10 211 

Decemher9 _________________ ..... do---····-·-·----------·-· 2.23 292 
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Mean daily gage height, in feet, of .Maumee Riva near Sherwood, Ohio, for 1903. 

Day. May. June. I July. Aug. Sept. Oct. I Nov. Dec. 

L---------------------------------- ----···· -__ -_-__ -_-__ -2-.-60--~- ---4~30-- 2.40 I~----;;;; 
2----------------------------------· ----·---·-------- 2 .. 'i0 4 .. 'i0 2.30 2.10 2._20 

!: : : : ::: : :: :: : : :: : : : :::::: ::::: : :::: : : : : : :: :I: ::: : :: : ~: :~ !: : ~: ~~ ~: ~~ ~: ~~ 
;:: : :::::: ::: :: : ::::·t ::: ~:: 
8 ............ ----------------------- --.------ -------- 2.70 

~~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ : ~ : : ~ ~ ~ ~ : : : : : ~ ~ : : : : : : :: : : ~ : : : : : ~ : : : : ~-: ;J :: : 
12.---------------------------------- -------- 3. 60 2. 20 

13.------------------.--------------- -------- 3. 20 2. 20 

14------------------------------------------- 2.90 2.20 

15. - - - --- - - - . ----- - - -- - -- -- - - -- - - - - -- - - - - - --- 2. 80 2. 10 
16.---------------------------------- -------- 2. 70 2. 00 

17------------------------------------------- 2.60 1.90 

18.------ -----.---------------------- -------- 2. 60 2. 30 

19-- - -- - - - - - - - - - - - --- -- -- -- --- - - - ---- - ------. 2. 40 2. 30 
20.------------------.----.-.-.------ 2. 30 

~~::::::::::::::: ::::::::::::::::::::1 
23. ------·----- ·····-···· ............ [ 

E:::::: ... ::::::::-:-::::::_:_::::.: 
28 .................... ················ 

29 .....•..... ·········------ ...... ---
30 .......................... -·-·····-
31. ................................. . 

2.20 ' 
2.20 i 

2.30 

2.40 

2. 80 

3. 80 

3. 80 

3. 70 

3.80 

3.80 

3. 80 

2. 20 2.20 

~: !~ ::::::::1 
2. 40 

2. 70 ! 

~:~ :::::::: 
3. 40 I. - .. - .. 'I' 
3.00 ' ....... . 

2.80 :--··. ---1 
2. 70 

1

. _ .... _ .. 

1 
.. .............. 1 

2. 20 4. 30 2.30 2.10 2.20 

2.20 3. 80 2.30 2.20 2.20 

2. 40 3.40 2.30 2.20 2.20 

2.50 3.00 2.30 2.20 2. 20 

2. 40 2.80 2.30 2.20 2.20 

2. 40 2. 70 2. 30 2.20 2.20 

2.30 2.50 2.30 2.2o I 2. 20 

2.20 2. 40 2. 30 2.20 2.20 

2.20 2.40 2.40 2.20 2. 20 

2.20 2.40 2.60 2.20 2.30 

2.20 2.40 2.60 2.20 2. 60 

2.20 2. 35 2.50 2.20 2. 90 

2.10 2.40 2. 50 2.20 3.20 

2.10 2.45 2.40 2.30 3.20 

2.20 2. fi5 2.40 2.50 3.20 

2.20 2. 70 2.30 2.50 I 3.20 

2.20 2. 90 2.30 2.50 i 3.40 

2.20 3.10 2.30 2.fi0 3. 40 

2.20 3.10 2.30 2.50 3.40 

2.20 2.80 2.20 2.40 3.40 

2.10 2. 70 2.20 2.40 3.40 

2.10 2.60 2.20 2.30 3.50 

2.10 2.50 2.20 2.30 3. 70 

2.30 2.60 2. 20 2.30 3. 70 

2. 50 i 2. 30 2.20 2.20 i 3. 70 

2.ri0 I 2.30 2.20 2.20 3.60 

2.50 --·-----1 2.10 3. 50 
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LAKE HURON DRAINAGE BASIN. 

South of Saginaw Bay the Lake Huron slope is very narrow and is 
drained hy brooks and runnels a few miles in length. The so-called 
Thumb of the :Mitten i:-; drained by three streanm which flow north­
west, known as the \Villmv, Pinnepog, and Pigeon, lying in a fiat, 
marshy region. 

The drainage surrounding Saginaw Bay is included in the Saginaw 
River system. 

Northward from Saginaw Bay are Rifle, Au Sable, and Thunder Bay 
rivers, streams having considerable fall, excellent ground storage in 
sand areas, and well-sustained flow. The rainfall is less than on the 
western or Lake Michigan slope of the State. 

Cheboygan River also belongs in the Lake Huron drainage. 
The following is a list of the stations maintained during 1903 in the 

Lake Huron drainage: 

Tittabawassee River at Freeland, Mich. 
Rifle River at Orner, Mich. 
Au Sable River at Bamfieltl, .M:ich. 
Thunder Bay River near Alpena, Mieh. 

TITTABA W ASSEE RIVER AT FREELAND, MICH. 

Tittabawassee River forms the most northerly of the three tribu­
taries which join to form Saginaw River at Saginaw. Their combined 
catchment ar,t',as receive the draiuage from a crescent-shaped region of 
about 6,000 square miles surrounding Saginaw Bay. Tittabawassee 
River drains an area relatively flat, with clay soil predominating, and 
with oceal'liomd :-;and patches; the glacial sands and clay overlying the 
rock of the Coal 1\feasures to a depth of Heveral hundred feet. The 
area il-l largely cleared and under cultivation. From railroad profiles, 
the full of the Htream from Highwood to its mouth, a distance of about 
50 miles along the river, il-l estimated at 140 feet. 

The gaging station 'vas established August 22, 1903, by vV. M. 
Gregory. It is located at Freeland Highway Bridge, 10' miles north­
west of Saginaw, in sec. 21, T. 13 N., R. 3 E., one-half mile from 
Freeland, MicJl. The bridge consists of two main spans 320 feet 
between abutments~ an auxiliary trestle span of 150 feet, and two over­
flow channels under the highway, some distance from the right end of 
the bridge. The gage js a standard chain gage, bolted to the upstream 
side of the iron guard rail, 180 feet from the left end. The length of 
the chain from the end of the weight to the marker is 31.33 feet. The 
gage is read twice each day by W. E. Dennison. Discharge measure­
ments are made from the downstream side of the bridge to which the 
gage is attached. The downstream hand rail is painted and numbered 
at 5-foot intervals. The initial point for soundings is the left end of 
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the hand rail, on the downstream side of the bridge. The channel is 
straight ahove and below the :-<tation. The current is uniform, and 
has a medium velocity. It may be affected at times by strong winds, 
which have a free sweep through the valley. The right bank has a 
flood plain which is inundated only at extreme flood stages. The left 
bank is high and smooth, and is not subject to overflow. The bed of 
the stream is composed of clay and cobblestones, and is fairly penna­
nent, but tends to cut near the left bank. B~nch mark No. 1 is the 
top of a nail head 1 foot below. the top of the eeclar corner post of 
the road fence in front of the blacksmith shop on the left bank. Its 
elevation is 32.96 feet above gage datum. Bench mark No. 2 is a 
cirele inclosing the letters " B. :M." painted on the top of the down­
stream end of the left pier. Its elevation is 22.88 feet above gage 
datum. The elevation of the top of the gage pulley is 31.33 feet, and 
that of the reference point, the top of the hand rail over the pulley, 
is 31.50 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, distriet hydrographer 

Discharge measurements uf Tittaha11·assee Rit•er at Freeland, Jiirh., in 1908. 

Date. Gage Discharge. height. Hydrographer. 

Feet. Second-feet. 

June 2 -------········-····· ,y_ :M. GTegory ............... . a2. 89 1,430 

July 28. ____ ................ Horton and Gregory .......... . a 1. 28 534 

August22 ................... ,V. M. Gregory ............... . 1. 52 537 

September 23 ···-------- ......... do ..... _ ................. . 2.70 1,375 

a Gage not erected, stage approximate . 

.. ~lean daily gage height, in feet, 1!f Titt11luums.see River at Freeland, Jfich., for 1908. 

Day. Aug. I Sept. Od .. >lnY. nee. !I IJny. Aug. I Sept. ~I Nov. D~. 

1 .. . . .. . . .. . . . . .. . .. 1. 82 2. 85 2. 2X 2. 4fl I 17. -.... . . . . . .. .. . . . . 4. 92 2. 98 2. 85 2. 52 

~ :::::::::::: ::::::: ~: :~ ~: ~~ ~: ~~ ~: :~ I ~:::::::::::::::::::: :: !~ ~: ~~ ~: ~~ ~: :: 
4 ................... 2.08 7.15 2.25 2.60 120 ................... 4.30 3.72 3.35 2.70 

5 .. .. . .. .. .. . .. .. .. . 1. 80 6. 10 2. 50 2. 60 1 21. ......... _ .. . . . . . . 3. 52 3. 42 3. 82 2. 70 

6 .. .. . .. .. .. . .. .. . . . 1. 75 4. 95 2. 30 2. 55 I 
1 

22.... .. .. .. .. 1. 48 3. 18 3. 10 4. 22 2. 75 

7 ................... 1.72 4.35 2.2'2 2.60 il ~3 ............ 1.56 2.72 2.88 3.85 2.80 

8 .. .. . .. .. .. . .. .. .. . 1. 85 4. 60 2. 00 2. 65 II· 24............ 1. 68 2. 48 2. 70 3. 20 2. 82 
9 .. . . .. .. .. .. .. .. .. . 2. 22 4, 90 2.10 2. 60 I 25............ 1. 58 2. 28 2. 65 2. 75 2, 90 

10 ........... .1. .. .. .. 2. 45 4. 60 2. 28 2. 52 21).. .. .. . . .. .. 1. 62 2. 20 2. 45 2. 1)5 3. ()() 

11 ......... - --1-- .. .. . 2. 12 2. 38 2. 48 3. ()() 

~~ : ::::: : :: :::I: :::: J ~: ~~ ~: ~~ 
14 ........... J ..... ..1 2. 65 2. 80 

2.42 27 ............ 1. 6!) 2.25 

2.38 28 ............ 1. 7.') 2. 32 

2.30 29 ............ 2.01 2.40 

2.35 30 ............ 2.52 2.58 

2.30 2.40 

2.28 2.42 

2.30 2.40 

1il .........•.. ' ....... : 2.58 2. 72 

16 ................... ; 2.42 ! 

2.40 

I 

31 ............ 2.54 

2. 42 

2.30 
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RU'LE RIVER AT O.MER, MICH. 

Rifle River rise8 in the vicinity of Ro~e Uity, northern Ogemaw 
County, flows southward to the northwest eorner ofT. 1H N., H. 4 ,V., 
turns easterly, and then gradually to the southeast, and finally enters 
Saginaw Bay. The basin is heavily overlain with g·hwial deposits, 
sand, overwash gravel, and till. There are two old lumber dams in 
the basin and a water-power clam at Omer. There are nunwrous 
small glacial lakes, but no controlled t-;torage, and a very small per­
centage of natural water surface in the drainage basin. The basin is 
narrow and elongated, having a: width of about 3 miles at the month. -
Ramifying tributaries in the head waters give the stream a relatively 
large volume at the entrance of \Vest Branch, in T. 21 N., R. 3 E. 
At Orner the stream falls from an elenttion of 608 to 5H5 feet over a 
dam, affording power for a grist and saw mill. The drainage area at 
Orner is 364 square miles, and at the mouth of the sti·eam is 385 square 
miles. 

The gaging station was established September 1, 1902. It is located 
at the Detroit and .Mackinaw Railroad bridge, one-half mile below tJ1e 
dam in Orner village. The gage is a wire gage with a boxed seale, 
graduated to feet and tenths, and is attached to the downstrt>am guard 
rail of the bridge. It is read twice each day by M. D. :\fnrehison. 
The bridge has a single span of 109 feet. The bed is of sand and fine 
drift. The channel is curved and doe~ not pass beneath the bridge at 
right angles. The bed is stony on tlw concave and sandy on the con­
vex side, with some piles and ~unken logs in het\veen. The bench 
mark is on the right corner of the left bridge abutment on the down­
stream side. Its elevation is 15.75 feet a hove gage datum. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, di~triet hydrographer. 

Discharge measntement.s of RUfe Rica at Omer, Jfich., in 1908. 

Date. Hydrographer. 

--~~----~----~~-------1---- ----- -

Feet. I Srnmd-j('r'/. 

10. ::m a1, 606 March 11. _______________ . _ _ :E. P. Rouncley .. ---- ...... -- ... 
1 May 21. .. _ .. ___ .... ______ .. 

1 

"\V. l\1. Gregory .. __ .... ____ .. .. 

August 1 ...... _ .. _________ -[ E. c. l\I~rphy __ .. _ .. __ .. ____ __ 
Do ___ .. ______ .. ____ ._.. ,V. l\I. 6Tegory ___ .. __ .. __ . ___ _ 

5.37 268 

5.06 238 

4.96 240 
September 22 ____ . ______ . __ . '•. _ ... do . ___ . _ .. __ ... _ .. _ .. _. __ . ~ ~., 

i). i)~ 3E7 

a i:llight ice obstruction. 
II~R 97-04--28 
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"l[ean daily gage hei.ght, in feet, of Rifle Riva at Omer, _Jfich., for 1908.a 

Day. I I I I I I Jan. \ Feb. Mar. Apr. I May. I June. I July. Aug. I Sept. 
1 

Oct. Nov. 

--1- -1--- -----
1. .......... -.. 6. 64 7. 60 7. 42 6. 051

1 

.'). 64 i 4. 89 ;I 4. 68 4. 49 II 5. 50 5. 05 4. 86 
2 .............. 6.61 7.37 7.39 6.43 5.62 4.99 5.05 4.39 5.10 4.95 4.84 

3 .............. 6.38 7.27 7.44 8.411 5.62 I 5.09 4.85 4.81 5.00 5.22 5.18 

4 . 6.01 7.47 7.46 7.53 6.97 1 4.711 4.85 5.87 5.36 5.47 5.28 

5::::::::::::::1 6.24 7.30 7.24 7.63 6.17 4.86 4.88 5.14 5.20 5.27 5.14 

6 .............. 16.18 7.25 7.46 6.51 5.~2 4.81 5.08 4.94 4.70 5.22 5.08 
7., .. __________ 6.64 7.33 1'1.04 6.38 .').17 4.73 5.10 5.01 4.88 5.25 5.16 

8.---------.... 6. 21 7. 25 10.22 6.11 5. 42 4. 61 4. 72 4. 64 5.28 5. 69 4. 81 

9--·-------·--- 6.28 6.93 10.72 6.28 5.14 4.76 4.98 4.79 6.23 5.77 5.18 

10.------------- 6. 01 6. 95 11. 59 6. 08 5. 50 5.19 4. 58 4. 99 6. 10 5. 65 5. 08 

Dec. 

5.4 

5.7 
5. 41 

5.46 

5.2 

5.1 

5.4 

5.3 

5.3 

5.4 

11.---------.--- 6. 21 l). 93 10. 82 6. 23 

7. 27 10.14 I 6.:11 
7. 47 10.14 ' 6. 95 

5. 32 

5.30 

.). 30 

5. 42 

5. 66 

5.46 

5. 21 . 

5.li91 
5.1ti ! 

5.06 

5.11 

4.99 

5.23 

5.26 

5.36 

5.31) 

5. 36 

5. 61 

.5.06 
;), hl 

5.33 

4. 71 

4. 73 

4. 42 

4.72 

4. 60 

5.0.) 

4.69 

4. 69 

4. 67 

4. 64 

4. i1 
4. 69 

4.54 

4.87 

4.99 

4.81 

4.81 

4. 91 

4.81 

4.69 

4.51 

4. 77 6. 76 5. 15 .5. 01 5. 51 

12 .............. 6.41 

13.--- .. - .. -.-.. 6. 34 

14.--- .. ·-- .. - -- 6.:36 

15. - ... - - - - - .. - - 6. 57 

16.- .... -- ... --- 6. :33 

17- .. ------.---. 
18.---- -· .. ··--. 

19.---- .. ----- .. 

20 .... ·--·----·· 

6. 37 

6. 25 

6. 33 

6.10 

21. --- - ----- .. -- 6. 45 

9. 29 

9.15 

R.581 
7. R8 
7. 61 

7. 851 
8.38 I 

8.45 

7.68 

9.14 

9.;)4 

8. 57 

i. 67 

7.12 

6.92 

6.67 

22.............. 6.53 

2:3.. .. - .... --.-- 6. 5:3 

24. ·---- ·-·---·· 6.20 

5.93 

7. 33 

7.29 

7.02 

ti.89 

6.54 

6.44 

6.49 

5. 96 

6.49 

6.49 

6.52 

6. 22 

8.08 6.34 

7. 51 I 6. 02 
7.'11 6.72 

!: :: :::::::::·1 
28 .... ·----·----~-
29 ......... -----
30 .............. 

1 

31.------------. 

7. 41 

6. 55 6. 56 i. 08 
6.17 6.29 7.01 

6. 35 6. 84 6. 75 
6. 67 

1

. ____ . . 6. 41 

8. 00 . ----- . 6. 31 
8. 15

1 

_____ . _ 1 5. 73 

5.82 

5.90 

5.82 

5. 67 

5. 57 

5. 72 

~~:: I 
4.70 

5.15 

5.oo 1 

5. 28 ~ 

.).05 1 

5.15 

4.85 

5.42 

5.10 

5. 72 
6.08 

5.22 

4.85 

4.90 

4.95 

5.2~ 4. 57 

4.34 

a Reduced to original gage datum. 

4. 69 6. 06 5. 32 5. 84 5. 61 

4. 49 5. 63 5. 45 5. 54 5. 74 

4.51 

4. 331 
4.50 

4. 78 

4. 461 
4.30 

4. 30 

5.43 5. 52 

5. 65 5. 28 

6. 07 5.41 

6. 29 i 5.46 

6. 52 5. 34 

6.29 5.34 

:1.42 .">.48 

5.36 

5.16 

5.18 

.5. 41 

5. 24 

5. 41 

5. 31 

6.36 

6.21 

6. 51 

6.34 

6.24 

6.04 

5.61 

4. fi8 :1. 57 5. 46 5. 31 6. 21 

4. 40 5. 39 5. 44 5. 2S 6. 08 

4. 33 5. 37 5. 36 5. 21 6. 06 

4. 83 5. 32 5. 24 5. 48 5. 91 

4. 73 5. 02 4. 94 !' fl. 41 I 5. 86 
4. 40 ' 5. 37 5. 28 6. 06 fl. 88 

4.50 I 5.39 5.26 5.41 I 5.f6 
4. 73 5. 27 5. 31 5. 31 5. 98 

:: :::1 ::~1.::~.1 :~: 
AU SABLE RIVER AT BAMFIELD, MICH. 

Au Sable River rises in southern Otsego County, flows south to 
Grayling, thence east to the west line of Alcona County, from which 
point it follow:-:; a tortuous course in a general southea~;terly direction 
to its outlet in Lake Huron at Oscoda. Its drainage basin embraces a 
region at one time noted for the abundance of white pine. The area 
is now almost entirely cleared of it:-:; valuable native timber and con­
tains a large extent of sandy plains covered with shrub conifers. 
There are also areas of diversified soils, pink clay, loam, and gravel. 
The basin is underlain by Coldwater shales. Rock outcrops are very 
rare, the stream bed being usually clay or sand. 

The basin contains numerous small lake~, wet sand areas, and 
undrained hollows, the topographic features being mainly the work 
o£ the retreating ice of the Glacial epoch. 

At Barnfield, about 40 miles £rom the outlet, following the river, the 
elevation is about 850 feet above sea level. From this point to the 
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mouth of the stream numerous excellent sites for water-power develop­
ment occur. These water powers are favored by a stream bed of firm 
clay, the river being flanked in many places with high terraced clay 
bluffs, rising often 60 to 100 feet above the stream. In some places the 
upper half or two-thirds of the bluff is sand, the lower portion being 
clay. At the clay horizon numerous springs appear. The tributaries 
are not important, nearly all the rainfall being directly absorbed by 
the porous sand areas. The drainage area above the junction of 
the two branches of Au Sable River is 1,005 square miles; above the 
gaging station at Bamfield, 1,425 square miles; and above its mouth 
at Oscoda, 1,932 square miles. 

A gaging station was established at the highway bridge at Barnfield 
August 27, 1902, and gage readings have been taken twice each day 
since that date. The observer is William H. Barnfield. The gage is 
a vertical scale graduated to feet and tenths, attached to the left side 
of the left pier supporting the main bridge span on the downstream 
side. The bridge has three spans, one a main Pratt truss span of 92 
feet, with flood channels at ends. One truss is supported on trestle 
work that is clogged with drift. Only a small part of the flow, how­
ever, passes through this channel at high water. The channel is 
straight for 800 feet below the station, and in this distance slight rifts 
occur. It is straight for 500 feet above the gage. The channel has a 
width at ordinary stage of 140 feet. The bed of the stream is com­
posed of sand and gravel, and is somewhat rough, with sunken logs 
and short piles, but is permanent. The velocity is moderate to 
rapid. The banks are low and are skirted on the right by a flood plain, 
which is, however, seldom overflowed. Beyond the flood plain on the 
right, and close to the river on the left, are high gravel banks. The 
stream freezes over in winter so that the relation of gage height to 
discharge differs from that in summer. Wire spikes, driven into the 
upstream end of the left pier, serve as a temporary bench mark. Its 
elevation is 8. 00 feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Disr-harge measurements of An Sable River at Ban~field, ~Mich., in 1903. 

Date. Hydrographer. h~f/h\. Discharge. 

Feet. &cond-feet. 

March 6 . __ • _ . _____________ . Horton and Roundey _ . _______ .. 1. 10 I, 145 
March 13 ____________ . _ _ _ _ _ _ E. P. Roundey. _____ . ________ . _ 2.60 1,999 

May 19 .. ------------------- W. M. Gregory---------------- 1.48 1,445 
July 31. ___________________ . Gregory and ~Iurphy __________ . . 94 1,109 
September 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ W. M. Gregory . ______________ _ 1. 20 1,187 
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Jlfean daily gage height, in feet, uf An Sable River at Bamfield, Jfich., jol' 1903. 

Day. ~-~n--~ Feb. : ~~ar. J~~~ i Ma~·.l Jun~~ July.~~l~g. _ Sept. Oct. Nov. I Dec. 

L • __________ . _I 1. 10 , 1. 40 3. 00 2. 20 1. 7-'i 1.10 1. 10 

1 

. 90 1. 95 1. 20 1. 05 r~~ 
'2- ---- - - - - - - - - . : 1. 10 1.40 3. 05 2. ~fi 1. 70 1. 05 1. 10 . 90 1. 8.') 1. 20 1. 00 i 1. 10 
3 ______________ 1.05 1.40 1.95 2.65 1.85 1.00 1.10 .95 1.50 1.20 1.00 I 1.10 

4_ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. oo 1. 35 1.10 2. 70 1. 90 1. oo 1. 20 1. 60 1. 25 1. 45 1. oo I 1.10 

5 .. ------------ 1. 00 1. 30 1.10 2. 6.') 1. 75 1. 00 1. 2.'i '2. 60 1. 20 1.40 1. 00 . 1. 10 

G---- -- -- -- ---- 1. 00 1. 30 I 1. 00 2. 60 1. 70 1. 00 1. 15 2. 60 1. 10 1. 25 1. 00 I 1. 10 
7 ______________ 1.00 1. 30 1. 70 2. 40 1. 60 1. 00 1. 05 2. 50 1. 10 1. 30 1. 00 1.10 
s ______________ 1.00 1. 35 1 1. 90 2. 30 1. 60 . 95 1. oo 2. 50 1. 10 1.40 1. oo 1. 10 
g ______________ 1.00 1. 40 

1

. 2. oo 2. 20 1. 95 . 95 . 90 2. 60 1. 35 1.40 1. oo 1. 20 
10 __ __ __ __ __ __ __ 1

1

._ 

3

3

0

0 

1

· 

11.-------------

1. 40 2. 40 2.10 1. 90 1. 00 • 90 2. 50 1. 75 1.40 1. 00 1. 20 

1.40 I 2. 60 2. 10 1. 75 1. 00 . 90 2. 60 2 00 I 1. 40 1 00 11. 20 
1.40 i 2. 60 2. 10 1. 70 1. 00 . 90 2. 60 2: 00 1.40 1: 00 1.40 12.--------

13.---------

14.----------

15.------- ·----

16.---------

17.-------------
18. _____ --- ---·-

21. -- - - - - -- -
22 .. --------

1.30 . 

3. GO . 1. 45 : 2. 60 2. 20 I 1. 60 1. 00 . 90 2. 65 2. 00 I 1. 35 1. 00 I 1. 40 

3. 70 1. 50 1 3. oo 2. 30 1. 50 1. 05 . 95 2. 30 2. oo 1. 30 1. oo 1. 40 

3. 75 1. 50 I 3. 05 2.1l0 I 1. 50 1. 00 I 1. 00 2.10 1. 90 1. 30 1.10 2. 00 

3. 80 1. 50 3. 00 2. 65 1. 40 1. 00 I 1. 00 1. 90 I 2. 00 1. 35 1. 1() 2. 00 

3.80 l.fiO 3.00 2.85 1.3[> 1.00 1.00 1.60 2.00 1.40 1.10 3.00 

3. 80 2. oo 3. 10 3. oo 1. 30 1. oo 1. uo 1. 40 I 1. 90 1. 40 1. 10 3. oo 
3. 80 3. 00 3. 10 3, 00 1. 35 l, 00 1. 00 1. 2.'i }. 90 }. 3,5 1, ().'j 3. 001 

3. 1-10 3. 00 3. 20 3. 10 1. .50 1. 00 1. 00 1. 10 1. 90 1. 30 1. 00 3. 00 

3. 70 3. 00 3. 2.'i 2. 90 1. 50 1. Of) 1. 25 1. 10 1. 90 1. 30 1. 00 3. 00 

3. 65 3. 10 3. 10 : 2. 70 1. 35 1. 20 I 1. 40 1. 00 1. 90 I 1. 20 I 1. 00 3. 00 

23 .. ------------: 3. 70 3. 10 3. 00 . 2. fiO 1. 30 1. 20 1. 30 1. 00 1. 90 1. 20 I 1. 00 2. tl5 

24-- -- -- -- -- -- -- 3. 80 . 3. 00 3. 00 2. 50 1. 30 1. 10 1. 20 . 90 . 1. 90 1. 10 1. 00 2. 30 
25 _____ __ 

27 __________ _ 

28 ______ ----

29 ...... --------

30.-------------
31. ___________ ··I 

3.RO 

3.RO 

3.tl0 

3. 60 

3. 50 

1. 40 

1. flO 

3.00 

3.00 

3.00 

3.00 

:::::::1 

3. 00 2. 40 1. 30 i 1. 10 1. 15 . 80 1. 65 1. 10 1. 00 2. 20 

'2. so 2. 31., 1. 40 1. 10 I 1. 05 . 80 1. 35 1. 10 1. oo 2. oo 
2. 6.''> 2. 2.'i 1. 40 11. 00 1. 00 . 80 1. 30 1. 10 1. 00 2. 00 

2. 60 2. 10 1. 55 1. 10 1. 0.1 . 90 1. 30 1. 10 1. 00 2. 00 

2.-''>0 . 2. 00 1. 55 I 1. 1.') I 1. 00 I 1. 00 1. 30 1. 10 I. 1. 00 2. 00 
2.110 1 1. 90 1. 40 1. 10 . 95 1..55 1. 30 1. 10 1. oo 2. oo 
2. 40 1-- -- -- - '-- ----- ------- . 90 1. 95 1-- --. -- 1. 10 . . • . . . . 2. 60 

THUXDER BAY RIVER NEAR ALPENA, 1\'liCH. 

Thunder Bay River is tributary to Lake Huron at Alpena, Mich. 
The drainage basin is largely underlain by fissured limestone, more or 
less overlain with sand, and covered with dwarfed timber. The orig­
inal pine forest has been largely lumbered. The drainage basin con­
tains numerous small lakes in the region of the headwaters; it also 
contains Hubbard Lake, having a water surface of 13.4 square miles. 
The regimen of the stream is comparatively steady, but is n1ore or less 
influenced by the operation of lumbermen's clams. 

A gaging station was established at the dam of the Fletcher Paper 
Company, 4 1niles above Alpena, April 4, 1901. The run off for years 
preceding 1903 will be found in 'Vater Supply Paper No. 83, pages 
289-293. The record includes two readings each day of the depth 
on the crest gage, located 75 feet upstream from the headgates, oppo­
site the left end of the dam. The dam is of timber, practically water­
tight, and is usually surmounted by flash boards. It contains, in addition 
to three spillways, sections of lengths 90, 105, and 181.5, and a log slide 
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40 feet in width. The crest of the dam was originally level, but settle­
ment of the middle section has made it necessary to snbclivide the spill­
ways into several short sections, eaeh assumed level at its average 
elevation, for purposes of ealculation. The discharge over the main 
dam has been computed by the weir formula, using coefficients derived 
from Cornell Gniver:-;ity experiment No. 13 of the United States Deep 
\\T aterway~ Board, for a dam of similar cross section. Discharge over 
flash board sections has been calculated hy means of the Franci~ formula. 
There is n1so a subsidiary log way and a head race overflow, the latter 3 
feet in width, the flow through which has been computed hy suitable 
formulas. The adjoining pulp and paper mill has 14: pairs of 26-ineh 
Trump model turbines, arranged in three groups, each containing four 
turbines on horizontal ::;hafts, with one double horizontal turbine. The 
daily run of the turbines and the working head on the wheels, which 
is determined from reading::; of the erest and tailrace gage, is also 
recorded. 

The observations of this station during 1903 have been made under 
the direetion of R. E. Horton, distriet hydrographer. 

Meun daily disrlwrye, in .~ecoml-feet, of Thunder Bay Riz•er near Alpena, _Mich., for 1903. 

Day. 
I .Tan. i Feu. )Mar. 

------ --1---·-- -~-

I 
L ............. 716 fJ11 I 8-17 

I 
2 .............. S67 ~l:i8 ti7t-l 

3 ..... - ··--- -·- 867 7\13 Gi<O 

4 ..... - ... -- -·- 867 ' ti:27 il\J 

5 .. - -·. ···-- --· 8G7 70fl 715 

6 .... ····- ·-· .. HtJ7 70.'1 7•)•) 

7 .............. Hl\7 il.J.S 7;19 

8 .•............ 947 :~43 801 

9 .. - ··- ··-·. ·-· 44:.! .'i40 1,173 

10.- .. -··-·- .... 451 534 1, 988 

11 ..... - .. -- ... - 356 370 2, 041 

12 ..... - ........ 470 689 2,120 

13 .. - -·- ........ 470 391 2, 265 

14 .... ···-- --- -· 4Gti 8G7 2, G78 

15.--- --·-· --- -· 451 G29 3,304 

16 .. --- ........ - 470 1, 014 2,901 

17 .............. 451 
I 

624 2, 901 

18 .. -- ... -·--- .. 264 5[17 3,064 

19.-.--- ....... - 470 85:-: 2, 477 

20. -··-- ..... ··- 470 999 3,791 

21.----.---- .... 227 999 4,440 

22 .. -- ... ------- 34:~ 999 4, 8t:i4 

23.----- ........ 442 99\J 3, 072 

24 .... - ..... - ... 451 841 :l,072 

25 ... -- .. --- .... 34a 659 2, 901 

26 .... ···--····· 470 534 2, 539 

27 .............. 470 793 2, 434 

28 ............ -- 470 499 1, 935 

29 .............. 615 2,302 

30 .... ······-··· 543 718 

31. ......... ··-- 1, 042 1,226 

Ape: I May. 

1, ;,~~ I 

! I I I Jnnl'. ' July. Ang. , Sept. Oct. 
I I I 

1, ,).::>;) I 

1,6U 
1 

1, 273 

1, .'i29 

1, 601 

1,438 

1,273 

1, 279 1 

1,175 1 

1, 330 1 

2,186 

1,505 

1, 809 1 

1,5.C,5 

1, 877 1 
1,584 

1, 7fi6 

2, 023 

1, K16 

1, 4t->5 

1, C\2;. 

1, 752 

1,325 

1, 272 

1,04t:i 

1, 338 

1, 274 

9.C,2 

82S 

---

823 i185 

tl65 47.') 

638 49G 

'185 494 

'436 489 

'13ti 41i4 

'397 1G2 

,344 :141 

'732 .'>12 

,094 ""' ,017 3fl3 

715 427 

996 -t37 

,041 ti21 

645 fiOil 

,038 70R 

94 li57 

624 645 

tifl6 6Gl 

ti32 6;)6 

.'i23 MS 

652 441 

ti50 tl5[) 

212 t150 

5G5 724 

628 709 

517 668 

505 700 

5891 fll7 

"" I ""' 228 ....... 

-- -~--

tiHl 1,045 2,117 693 

602 46± 2,154 770 

400 G47 2,053 1,454 

377 1,330 1, 296 1,524 

411 1,9ti9 1, Ofl1 1, 2fi7 

r,5i 1,4G4 1, 047 7fi2 

618 1,906 tlOO 1, 372 

843 2,343 774 1,182 

ti4il 2,290 ti.19 1, 063 

695 2,039 1, 059 95ti 

661 2,111 889 1, 249 

ISG5 1, 706 93tl 815 

.'i48 981 1, .5S7 S52 

fl69 1,118 7'22 K06 

565 1,024 792 741 

496 995 1, 1:l7 876 

437 567 873 824 

356 ' 737 1,110 532 

1:->1 1 747 926 8.)4 
524 I 672 1, 333 993 

4t\8 : ti05 704 891 

569 : 594 791 734 ' 

612 3•)•/ 7\!3 674 

649 544 832 770 

ti42 686 816 866 

948 ii92 8tll) 419 

530 592 280 ()•)') 

617 590 G09 551 

Gii9 878 780 600 

1, 34G 169 377 596 

1, 283 11,056 ···---- 6')') 

Nov. 
~~ 

497 

497 

46.C, 

465 

46.C, 

465 

465 

433 

745 

530 

I 

57G 

652 

702 

739 

415 

727 

761 

621 

495 

529 

515 

3.)9 

636 

636 

G36 

525 

482 

463 

338 

544 

.......... 

Dec. 

55 0 

50' 

45 4 

0 

1 

5 

33 

49 

2 

7 

60 

50 

4 

0 

5 

8 

29 

54 

53 

51 

18 

43 

46 

46' 

8 

2 

4 

5 
52 
54 

54 
49 

60 

58 

54 
51 

33 

4 

8 

5 

591 

30 

57 

53 

51 

52 4 
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Estimated monthly discharge of Thunder Bay River near Alpena, Mich., for 190.'1. 

Discharge in second-feet. 

Month. 

Maximum. I Minimum. i Moan. 

I ~-~ 
January ______________ 1,042 227 565 
February _____________ 1,014 3431 699 
March ________________ 4,864 347 2,117 
ApriL __ . _________ ~ ___ 2,186 828 I 1,482 
May _________________ 1, 732 94 792 
June __ . _ . _ ...... - ... - 709 162 551 
J_uly _________________ 1,346 181 616 
August _______________ 2,343 169 1, 0.58 
September ____________ 2, 154 280 1,002 
October ______________ 1,524 419 868 
November------ ______ 761 338 546 
December ____________ 750 25 480 

The year _______ 4,864 
I 

25 9031 

Run-off. 

Second-feet Depth in in inches. 
pe~rt~.are inches. 

I 

Rainfall 

I 

0.44 0.51 1. 31 

.55 . 57 2.05 

1. 67 1. 93 1. 76 
1. 16 1.29 2.05 
. 62 

I 

.44 

.48 

.71 2. 71 

.49 2.94 

. 55 4.96 
. 83 . 95 5. 75 
. 79 . 88 3.51 
. 68 . 78 1. 91 
.43 .48 1. 36 
. 38 

~--~~ ~I 1. 48 

. 71 9. 581 31.79 

LARE MICHIGAN DRAINAGE BASIN. 

The Lake Michigan drainage basin comprises a comparativ-ely narrow 
strip of flat or gently rolling land in eastern Wisconsin, on the west 
shore of the lake, and a 1ruch wider strip of nearly the same character 
in Michigan on the east shore of the lake. The principal streams 
entering the lake from the west are the Fox and Menominee rivers; 
from the east, the St. .T oseph, Kalamazoo, Grand, Muskegon, and 
Manistee rivers. 

The following is a list of the stations maintained during 1903 in the 
Lake Michigan drainage: 

Boardman River at Traverse City, Mich. 
Manistee River at Sherman, Mich. 
Muskegon River at Newaygo, Mich. 
Grand River at Grand Rapids, Mich. 
Crockery Creek at Slocums Grove, Mich. 
Grand River at North Lansing, Mich. 
Red Cedar River at Agricultural College, Mich. 
Kalamazoo River near Allegan, Mich. 
St. Joseph River at Buchanan, Mich. 
Fawn River near White Pigeon, Mich. 
St. Joseph River at Mendon, Mich. 
Fox River at Omro, Wis. 
Fox River at Wrightstown, Wis. 
Wolf River at Winneconne, Wis. 
Fond duLac River (East Branch) at Fond duLac, Wis. 
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Fond duLac River (W.est Branch) at Fond duLac, \¥is. 
Menominee River near Iron Mountain, Mich. 
Iron River near Iron River, Mich. 
Escanaba River near Escanaba, Mich. 

BOARDMAN RIVER AT TRAVERSE CITY, MICH. 

439 

A gage was erected at Upper Union Street Bridge on Boardman 
River, July 14, 1903, and the stream stage was observed twice daily 
by D. 1\IcLachlan. The record is furnished by Traverse City. 

Boardman River drains a generally level sand-covered area tributary 
to Lake Michigan through Grand Traverse Bay. The upper drainage 
basin is 10 miles in breadth; tributaries are few, and there are a small 
number of undrained lakes and ponds. Near the mouth the. drainage 
area becomes much narrower and the fall is rapid, water power being 
utilized to some extent. 

Boardman Lake lies above Traverse City, at an elevation of about 
25 feet above Lake Michigan. The ou,tlet of the lake makes an abrupt 
bend and flows parallel with the water front of Traverse Bay for one­
half mile above its outlet. A dam furnishes power for a flour mill, 
drawing its water supply from Boardman Lake. 

In order to avoid as far as possible backwater from Traverse Bay 
the gage was placed near the foot of the dam. The discharge meas­
urements have been made by current meter at the Park Place Bridge, 
near the mouth of the river. 

A current-meter measurement of Boardman River at Kalkaska, made 
by W. M. Gregory .June 9, 1903, showed a discharge of 22 second-feet. 
The drainage area of Boardman River above its mouth is estimated at 
304 square miles. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Discharge measurements of Boardman River at Traverse City, ~Mich., in 1903. 

Date. Hydrographer. 

March 18................... Horton and Roundey ......... _. 

JuneS ...................... ·w. M. Gregory·-·····-·-······ 
July 14 ___ . _ . _ ... _ .. _ . _ . __ . _ .. _ .. do ....•..... _ ............ . 

July 23 . ________ . __ . _ ... __ . . Horton and Gregory .....•...... 

August 24. __ .... ____ . _. _ _ _ _ _ W. M. Gregory ••.•••••...••... 

a Gage not installed. 

Gage 
height. 

Feet. 

(a) 

(a) 

3.21 

3.20 

3.28 

Dir;charge. 

Second-feet. 

491 

370 

383 

370 

402 
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J[ean daily yage height, in fret, 4 Ro(l/'llm!ln Riz·er at Traz•prse City, Jliich., for JrJ03. 

- ,_, _____ , ___ --c-----,----,--,,--

Day. '~1~ 1 ~ug.1 f'ept.l Oet. i ~ov. \ Dec. 1

1 

I>ay. July. Aug.\ Sept. Oct. Nov. Dee. 

L .......... 
1 
...... 3.1fl 3.31 3.21) 13.16 3.061! 11 .......... 3.10 3.60 3.96 3.31 3.16 3.01 

2
3

. __ -_-_-_-_-_--_-_-_·_l_·· .. ·.·· __ - 33_-:2~ 3
3

._!! '· :·.~66 3.26 2.91
1

1 

]X .......... 3.15, 3.30 3.81 3.21 3.26 3
3 

.. 00~ 
'' -V <1- 3.31 3.01 19 ........ ..13.0513,25 3.71 3.46 3.26 V 

::::::::::::1:::::: 1 ~: !~ ~: ~~ !: ~~ ~: ~~ ~: ~~ 20 ... ___ . _ .. j3. 20 , 3. 25 ~: ~~ ~: ~: !: ~~ ~: ~~ 
6 ........... 

1 

...... 3.95 3.16 3.41 3.26 3.06 ~~:::::::· !:~~I!:~~ 3.51 3.31 2.91 3.06 

7 ........... 1. 3. 75 3. 31 3. 41 3.16 2. 91 2:3 ....... _.. 3. 25 : 3. 20 3 .. 56 3. 41 3.16 3. 21 

8 ........... 1 

... 3.45 3.41 3.51 3.21 3.16 2L.... 3.15' 4.56 3.46 3.26 3.06 3.06 

9 ........... 1:: ... 3.3fl 3.36 3.36 3.31 3.01 2f> ......... 3,2fl 3.31 I 3.26 3.26 3.11 3.06 
10 ... _ .. _ ...... _ 3. 45 3. 3fl 3.16 3. 26 3. 06 26 .. __ __ __ 3. 3;) 3. 26 I :~.11 3. 31 3.16 3.11 

11.. .. . .. .. .. .. . 3. Ofl 3. 4613. 06 3. 36 3. 16 27.. .. .. .. .. 3. 20 3. 31 2. ~tl 3. 31 3. 26 3. 01 

12 ........... 1. 3.30 3.31 3.26 3.16 2.96 28 .......... 3.15 3.31 3.2613.26 3.06 3.21 

13 ...... , .. .. .. .. . 3. 4fi 3. 06 , 3. 21 3. Hi 3. 01 29.. .. .. .. .. 3. 2:l 3. 31 3. 3G 3. 31 3. 01 3. 16 

14 ........... 1 ...... 3.G5

1

3.41 3.11 3.31 3.06 30 .......... 3.25 3.36 3.11 

1

3.26 3.16 3.06 

15 ........... 

1

1 ....... 3. 50 3. 56 3. 16 3. 21 3. 21 3L......... 3. 2513. 41 ...... 

1

3. 36 3.11 
16 ........ -.. 3. 15 3. 3fl 4. 06 3. 21 3. 31 3. 01 

MANISTEE RIVER AT SHERMAN, ::\HCH. 

Manistee H.iver is the most northerly o£ the group o£ large rivers 
draining central Michigan and flowing westerly into Lake Michigan. 
The £all o£ the stream is very gradual, and no important utilization o£ 
water power has been made, the principal use of the stream being for 
rafting logs. 'Manistee, at the month o£ the river, affording an excel­
lent harbor, is an important hun ber center. 

The drainage basin is sandy and reeeh'es a n~ry large supply £rom 
ground storage through spring;-; along the river hank and along the 
tri bu tari es. 

A chain gage was established at North Bridge, near Sherman, July 
10, 1903. The stage of the stream is observed twice each day by 
Lincoln Jewell, and the record is furnished by citizens o£ Sherman. 
Current-meter discharge measurements are made at the bridge, which 
consists of a single Rpan; the stream bed is of clay and sand and 
has some logs in it, as is frequently the ease with rivers used for 
lumbering. It also becomes frozen over in the winter, so that the 
relation between the gag·e height and discharge is modified £or that 
season. 

Lumbermen's dams are located in sec. 10, T. 25 N., R. 5 'V., and in 
see. 6, T. 28 N., H.. 4 ,V. 

A discharge measurement was made at l\iaple Street Bridge, Manis­
tee, Mich., March 19, 1903, hy Robert E. Horton and E. P. Roundey. 
Volume of flow, 4,824 second-feet. 

Wheeler Creek, entering Manistee River just below the gaging sta­
tion, was measured July 2-l, 1903, by Hobert E. Horton and W. M. 
Gregory; volume of flow~ 16 second-feet at head o£ mill pond. Numer-
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ous springs enter the stream near the gaging station. Qne of tlw 
larger of thesP had a dist·harge rate of n. 2H second-foot ,July 24, 1H03. 

:Manistee River above ~baron 0 0 0 0 0 0 0. 0. 0 0 0 0 ____________ 0 _ 0 0 0 _ 0 
)fanistee Riwr above junction Little .:\IanistP~~ River. __ 0 _. _ 0 0 __ 0 
Little )Ianistee Hiver above mouth 0 0 0 0 __ 0 0 0 0 0 __ 0 0.- __ 0 0 _ 0 _____ _ 
Manistee Hher above mouth __ . 0 _ 0 _ 0 ____ 0 0 ____ 0 _ 0 0 _ 0 0 _ 0 _ 0 ____ _ 

421 
1, 7.51 

:?67 
:?, 01R 

The obsPrnttiow.; at this station during l~l03 han~ hPPll madt> under 
the direction of H. E. Horton, district hyclrograplwr. 

nate. lly•lrugrn]>lwr. Gage I Di:-wharge. 

height. 1------ _ 
Peel. :C:rro/1(/ofrd. 

June 4 0 0 0 0 _ 0 0 0 0 0 __ 0 0 _____ 0 __ , W. ::H. <Tregory _____ 0 0 0 0 _ 0 _ 0 __ _ 

July 10 0 _____ 0 ______ 0 0 0 0 0 _ 0 _! _____ ,lu _____ 0 _______ 0 0 ____ 0 ___ 0 

July 2°L 00 ·----o-oooooooooo. Hortonan,lGregoryooo•ooooO--OI 

0 Do __________ 0 _ 0 0 0 0 0 0 0 0 0. W. l\I. (~regnry 0 0 __ 0 _ 0 __ 0 0 _ 0 _- .

1 

(a) 

3.00 

3.00 
3.05 

935 
1,048 

1,050 
l,OGO 

August 2Go 0 __ 0 0 0 _____ 0 0 0 0 _ 0 _____ .1lo 0 ___ 0 __ 0 0 0 __ 0 0 0 0 __ 0 _ 0 0 0 _ 2.85 H94 

Day. ~~~Y-! Aug. St·pt. lid. :\oy_ n,., .. Jlay. .July. 
I 

}Ulg. I Sq•t. Od. 
I 

:\"oY. l>t•(', 
I 

- ---- --- ----

I I 
I L .......... ------ 3.00 :-L f)i) ~L 1.'• :Lor, :·~- (10 11. 0. '2. ~~s ::. :~o :t 7;, :-). 4-f> :t 4f) u H. sr, 

I I I 
2 ••. --0 -· 2.8fl 0 . ..J.'1 :t :2.') :1. or. ~.X.) 1S. _. ~- 7S ;;, 1;~, :L 7fl 

:i. '"' 
;). ..JfJ fl :t 7fl 

3 ........... ' ..... :!. 9.'1 :J. :~r, :-~. :_![1 ;;, o;, :!. Xi'> 1 \I .. 0. :!. tl:--: :2. ~li) :-Ltir~ :). 7r, :-L ;-;:l u H. 7R 
4 ___________ : 

3. ~10 :t ;i;j 3.45 3. 0.5 
I 3. ();} :2.11.'-i '2. ~~=-· :L tin :L till :1. '20 :l. 40 ------ I I :211 .. 

5 ........... 
i 

4. 75 3. 2t) 

I 

3. ;~;) 3.0i'> 
I 

:-L Oi'> :21 .... ~- ~;) 
i 

:!.Xi'> :~. 4;, ~L ;,o 8.1.-. H. '2C• 

6 .. 000ooOoOOI_ I 
4. 7.') :i. 2;) 3. ;).') 3.05 

I 
:i. (1.') o)) ::.10 :2.S:1 B.:-);, :L ;-~;:, :LV> :-1.1fl 

7----0----- .I.--- 4. 40 3. :!;) I 
:~. ;);, 3.0:1 :'l. (II) :2B. ;), 1:"> •) ,;, H. 30 :i. '2fl :l.:!i'> 3.1i'> 

g __________ J _____ ·L 10 :t :if• H. :1;) B. ].r, ~ :L05 :24.-- :too '2. 75 B. '2;, :i. ~;) :-L ~0 3.lfi 

9.----------
I 

3.1\0 3.40 3.4fl B.:~;;-, :~. (f> ~;._ .... - ... - :1. u.s '2.~;) :1.]f, 
i 

~~- 1 fl 3.10 3.05 ------
I 

10.---0-----0! 
I I I g_lO :1.10 3. 5.'1 :).60 3. :'li"l :-L :~u :1.1.') :!ii ... ::.oo :!.S;) 8.lfl a. oo (( :1.15 

11 ........... 1 :l.C:O 
I 

;), 50 ;), t)5 8. ;),') :-t ];, :~. ou ~~- .. :2. ~j.-) '2 . .'-ii'> :L 1i1 3.15 :!. \);) <I li.15 
I I 

12.--0-0----- :!. \),') 3. 50 3. G.'i 3.3.') :1. r,;:. '2. ~;) 2:--i.- 0 ::.uo :!. 90 ;). ];) 

I 
3.05 :!. \JO (( 4. 40 

13.----------12.\!0 :i.tiO 3. )),') R. ~fi ;), ;,p. rr.J. '2f1 2\1 .. 0. X.30 3.15 3.1fl 3.05 2. \If> 4. ~ifl 
' 

lL I'·~' 
:-L 05 3. f)5 3.15 I ~L ;);, ,,4_ on :~o __ . __ . __ . H. '2:1 B. 4;) 3.15 3.0i'> :1.00 4. 30 

I 
3. lf) 

I 

:i.i'>i'> ::.10 ;), i)(l ;), Of> 4.1.'i 15" - - -- .. - - - 2. 88 I :'l. 4.'1 :). tlfl lf'\.\!(1 31.---- -----
16 ________ .. _ :!. 8S 

I 
8. 3fl ;), 7f'l 3. 20 3.4fl rt:i. s.~ 

---~------

a ll'e ul>strn<'lion ean~ing !J,cwk 1nttt•r. 



442 STREAM MEASUREMENTS IN 1903, PART I. [NO. 97. 

MUSKEGON RIVER AT NEWAYGO, MICH. 

A gaging station wa~ established at the dam of the Newaygo Port­
land Cement Company, April, 1901. The crest gage is attached to a 
crib 50 feet upstream from the center of the clam. The dam contains 
a fishway 17 feet in length, ± Taintor flood gates of 20 feet each, a 
spillway 20 feet in length, a logway 21.5 feet in length, and a main 
overflow 98.6 feet in length. A record is kept of the depth on the 
crest gage and on a tailrace gage having its datum !) feet lower, and 
of the opening and closing of the logway and flood gates. The hours 
of running of the three sets of 35-inch horizontal Samson turbines in 
the adjacent power plant, and the gate opening at which they are 
operated, are also recorded. 

A survey of the dam wa~ made and tests of the turbine discharge 
were taken by current meter August 2n, 1902. The daily discharge 
has not been calculated from the record. The gaging station is main­
tained through the cooperation of tlw Xewaygo Portland Cement 
Company, and the record i:-~ kept by E. N. Hanlon, C. E. 

GRAND RIVEH AT ORAND RAPIDS, :MICH. 

Grand River rises in northern Hillsdale County, in the vicinity of 
Bunday Hills. The headwaters of the Kalamazoo, St. ~Toseph, Raisin, 
and northern branches of thP :Maumee River are in this same locality. 
Its prineipal tributaries are Flat, Maple, Lookingglass, and Ced:-t.r 
rivers from the north and Thornapple River from the south. vV ater 
power is extensively developed on the main stream and on certain of 
these tributaries. The drainage area is flat or moderately rolling, and 
comprises alternate areas of sand, loam, and elay. It is largely under 
cultivation, isolated timber areas remaining. Numerous small lakes 
and undrained hollows are located in the northwestern and south­
eastern parts of the drainage basin. 

The station was established March 12, 1901, by L. "r. Anderson, 
city engineer of Grand Rapids, Mich. The gage is attached to the 
upstream end of the ice breaker of the left bridge pier. The eleva­
tion of its zero is 0. 55 foot below the city datum. All gage heights 
have been expressed as elevations above the city datum. Discharge 
measurements are made from the Fulton street bridge at which the 
gage is located. The channel is straight for several hundred feet 
above and below the bridge and is broken by three bridge piers. The 
gaging section is shallow and the bed is composed of cobblestones and 
gravel. The current is rapid and the velocity is poorly distributed at 
low stages. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 
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. Mean daily gage height, in feet, of Grand Rher at Grand Rapids, ~~fich., for 1903. a 

Day. Jan.~ Feb. Mar. Apr. May. June. I July.! Aug. Sept. I Oct. I Nov. Dec. 

!._ ___________________ -~~~ _______ 2.50 2.55 ~~~~--;;I 3.85 0.75 0.56 

2 .. __ . _ ....... _ 3. 32 7. 6o 6. 9o 2. 4o 2.15 . 751 . 65 3. 3o I 3. 65 . 6o . 36 

3 .............. 3.50 7.72 7.35 2.45 .G5 .GO -.15 3.10 1 4.10 .!15 .35 

4 .............. ------- 8.15 7.75 2.45 1.80 .45 -.05 2.751
1 

4.55 .fl5 .40 

f>.. - - - - - - - - - - - - 3. 52 I 8. 15 8. 25 1. l)O . 30 . 30 2. 35 3. 70 . 45 . 35 

6.---------.--- 3. 45 7. 5.5 8. 85 2. 55 1. 50 . 20 . 72 . 45 2. 00 i 4. 20 . 45 
7 .............. 3.55 7.0'2 9.52 2.95 1.40 .55 .1\.5 1.90 4.95 .45 .45 

8.............. 3. 78 . . . . . . . . . . . . . . 3. 30 1. 20 .18 . 3.'\ . GO 1. 70 ; 4. 60 . 30 

9- --- . - - -.. . . . . 4. 18 6. 25 . . . . . . . 3. 45 1. 10 . 18 . 30 1. GO I 4. 25 I • 40 . 30 

10.............. 4.3s ii.6o ' ....... 3.3o .25 .2o .5o I.8o I 4.1o: .4o .4o 

11 .................. -. . 4. 90 3. 10 . 90 . 40 . 00 . 3.') 2. 05 4. 00 i . 35 . 40 

12.............. 4. 78 4. 70 .. .. .. . . .. .. . . . 80 . 30 . 20 2. 00 3. 72 . 45 . 25 

13.............. 4. 90 4. 55 fl. 45 . 70 . 0.5 -. 25 .10 1. 75 3. 35 . 45 

14 .............. 5.08 4.65 7.05 .75 -.15 .05 l.GO 2.95 .55 1.30 

15 .............. 5.28 .............. 8.30 .GO .05 -.30 -.10 1.40 2.75 1.05 

16 .............. 5.4.') fi.35 9.65 .50 -.12 -.55 1.30 2.85 .85 1.05 

17 .............. 5.32 5.S2 11.00 -.08 -.45 -.30 1.1'!0 2.60 .95 1.10 

18.............. 7.98 11.1.') .40 .15 .00 -.25 1.90 2.25 .95 .90 

19 ............. 4.58 7.80 ....... ....... .40 -.15 , ....... -.35 2.00 2.15 .95 1.10 

20 .. - .. -- ...... - 4. 00 7. 4il 9. 80 . 30 . 08 . 35 -. 25 2. 05 1. 9fl . 90 

21.............. 3. 38 7. 25 8. 76 . 30 . 3.') -. 40 2. 20 1. so . 65 . 95 

23.............. 2. 95 5. 85 5. 05 6. 50 , . .'i5 . 90 . 50 3. GO 1. 35 . 65 . 75 
22.............. 3.02 ....... ····-·· 7.55 .55 .351 .45 -.40 2.6.'i 1.651....... .85 

24.............. 2. 62 5. 35 4. 45 5. 40 1-...... 1. 30 . . [l() • 00 3. 72 1. 2.5 . 75 . 80 

25 ..................... 4.70 4.05 .'i.50 .G5 1.50 .40 .35 3 .. 55 1.05 .70 

26.............. 2.00 4.22 

27.............. 2.08 4.00 

28.............. 2.05 5. 20 

3. 90 

3. S2 4. 05 

3. 65 3. 55 

. 8.5 

1. 65 

1. 85 

29 .............. 3.15 .............. 3.25 1.70 

30.............. 5. 78 3. 00 2. 85 

31. .. .. .. .. .. . • . 6. 70 . . .. .. . 2. 65 ............. . 

1.80 
1. 5.') 

1.15 

.88 

.30 

.10 

.28 

.15 

.25 

.45 

. 70 

2.00 

2.25 

3.25 

3.25 

3.3.5 

2.8.5 

2. 70 

2. 72 

3.50 

....... i 

1.05 

1. 05 

1. 05 

.95 

.85 

.80 

a No record on dates left blank. Height above or below city datum. 

.10 

.35 

.15 

. 5.5 

1. 40 

1. 75 

1. so 
1. 70 
1. 65 
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Ratiii!J tablefrn· Grand Rirer at Umnrl R11pid.~, Jfich., f1'olll Jan1wry 1 to December 81,1903. 

I 

~Feet. Sr·rrmd-jcct. 

-0. 00 1' 88.5 
. 0:"5 

- .10 
- .15 
- . 20 
- . 25 
-- . 30 
- . 35 
- .40 
- .45 
- . 50 
- . 55 
- . 60 
- . G5 
- . 70 
- . 7!1 
- . 80 
- . 8.5 
- . HO 

- . 95 

. 00 

. 05 

.10 

. 1.5 

. 20 

. 25 

. 30 

. 35 

.40 

.4.5 

. 50 

. .56 

. 60 

.66 

. 70 

. 75 

.80 

1,R20 

1, 75.5 

1,690 

1,1325 

1,5GO 
1, -!9,1') 

1. 430 

1,:370 

1,310 

1,245 

1,180-
1,110 

1, 040 

980 

920 

860 

800 

730 

1360 

1, 88.5 

1,950 

2,015 

2,080 

2,14:0 

2,200 

2, 26.5 

2,330 

2,40.5 

2,480 

2,.54.5 

2,610 

2,675 

2, 740 

2,810 

2,880 

2, 94.5 

I 

I 

.85 3, 010 i 

. 90 3,07.5 
I 

. 95 

1. 00 

1. 05 

1. 10 

1. 15 

1. 20 

1. 25 

1. :30 

1.35 

1. 40 

1. 45 

1. 50 

1. 50 

1. GO 

1. 65 

1.70 

1. 75 

1.80 

1. 85 

1. 90 

1. 95 
2.00 

2.0:"5 

2. 10 

2.15 

2.20 

2.25 

2.:30 

2.:35 

2.40 
2.45 

2.50 

2.55 

2.60 

2.65 

2.70 

2.75 

2.80 

2.85 

Di"d"""'· I. h~i;,'\:'1.1 J>i,ha<ge. 

Ser·ond-jcet. Prd. 18crond-.fed. 

8, 140 : 2. 90 5, 885 

~, 2o5 1 

~. 270 I 
3,335 

3,400 

3,470 

3,5-!0 

:3,605 

3,670 

3, 74.5 
3,820 

3,890 

3,960 

4,030 

4, 100 

-!,170 

4,240 

4,310 

4,380 

4,450 

4,520 
4,590 I 

4,660 l 

4, 730 

4,800 

4,870 
i 

4,940 

.5, 010 

.5,080 

5, 15.5 
.5, 230 

5, 80.5 

5,380 

.5, 450 

6,520 I 

5, 59.5 

5,670 

.5, 740 
5,810 

2. 9.5 

8.00 
3. Of) 

3.1o I 
3. 15 

:3.20 

3.25 

3.30 

3. :3.5 

.3. 40 

:3. 4.5 

3.50 

3.55 

3.60 

3. 6.5 

3. 70 

3.75 

3.80 
3 .. 85 

3.!10 

:3. !15 

4. 00 I 

4.0.5 

4. 10 

4. 15 I 
4. 20 i 

I 

4.25 I 

4. 30 ! 

4.35 i 
I 4. 40 I 

4.45 

4 . .50 

4 . .55 

4.60 

4.65 

4.70 

4.75 
i 4. 80 1 

5,9130 

G, 0:35 

6, llO ' 
6,180 .1 

I' 
6, 250' 

I 

6,325 t 

6,400 

6,470 

6,540 
6,610 

6,680 

6,760 
i 
I 

i 
6,840 

6,910 

6,980 

7, 05.5 

7,130 

7,205 i 

7,280 
I 

7,355 

7,430 

7,505 I 
I 

7,.580 
I 

7, G.5f) 
1

: 

7, 730 I 
7,805 

7,880 

7,955 
I 

8,0:30 
8, 106 

8,180 

8, 25.5 

8,330 

8,410 

8,490 

8,56.5 
8,()40 

8,720 

I 
height. DiRe 1arge. Gage I 1 

E'at. Secoucl-jeet. I 

4. 85 
1 

R, 800 ! 

4.90 

4. 9f) 

5.00 

5.05 

5. 10 

5. lf) 

5.20 

5.25 

5.30 

5.35 

5.40 

0.45 

5.50 

.5 . .5.5 

5.60 

5.65 

5.70 

5.75 

5.80 

i'l.85 

5.90 

5.95 

G.OO 

G.05 

6. 10 
6. H) 

6.20 

6.25 

6.30 
6.35 

6.40 

6.4.5 

I 

6. 50 I 
G. 55 

G.60 

6.6.5 

G.70 

6. 75 

R, 875 I 
H,!l50 

9,025 

9, 100 

9, 180 

9,260 

9,:3:35 

9, 410 

9,490 

9,570 

9,670 

9,770 

9,8.50 
n, 9;-w 

10, 015 

10, 100 

10, 1H0 

10,270 
10, ;).50 

10,4:30 

10,515 

10,600 

10,G85 

10,770 

10, 8.50 

10,930 

11,015 

11, 100 

11, 180 

11, 2GO 

11, 380 I 
11,500 

11,590 

11,680 

11,770 

11,860 
11,950 

12,040 
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Ratinr; table for Gmwl Rirn· at Omml Rapid.~, Jfich., frum Jamuu·y 1 to December 31, 
l.GO.?-Continned. 

1-rt·f. SrNIIHI:(rd. 

{). 80 12, 1:30 

ti. 85 12, 220 

ti. 90 12, :110 

6. 9.5 12, 400 

7.po 12, 4HO 

7. 05 12, i'l80 

7.10 

7. 1.5 

7.20 

7.25 

7.30 

7.40 

7.45 

7 .. 50 

7. ,)f) 

7.60 

7. 6.5 

7. 70 

7. 7.5 

7.RO 

7.85 

7.90 

7. 9.5 

8.00 

8.05 

8. 10 

R. 1.5 

K. 20 : 

12,670 

12, 760 

12,8.50 

12,940 

13,0:)0 

1:), 120 

13,250 

1:3, :380 

13,470 

13,.560 

1:3, 6.50 

13, if)O 

1:3,840 

];{, 930 

14,025 

14,120 

14,210 

14,300 

14,390 

14,480 

J..l-,580 

14,680 

14,785 

14,890 

14,995 

15, 100 

1.5,200 

1.5,:300 

lf),400 

1.5, ,500 I 

15,60.5 

Pn I. I Srculld:(cct. 

8. /.) 15, 910 

8.80 11l,015 

K,8!) 16,120 

8. 90 111, 220 

H. H5 W, :320 

H. 00 16,426 

B. 0.5 H\, 5:10 

H.lO: 1f3,63.5 

n. 1i'l 16, 740 

H. 20 16,840 

H. 2i'l 16,940 

Fat. 

10.70 

10.75 

10 . .'10 

10.85 

10.90 

10.95 

11.00 

11.05 

11. 10 

11. 1;) 

11.20 

H. :3o 
~.35 

1 7, 040 11. 2.5 

17, 1.50 i 11. 30 

H.40 

9.45 

H. 50 

9. 5.5 

9.60 

9.65 

9.70 

9.75 

9.80 

9.85 

9.90 

9.95 

10.00 

10.05 

10.10 

10. 15 

10.20 

10.25 

10.30 

10.35 

10.40 . 
- I 

10.40 I 

10.50 I 

10. 5.5 

17, 2.55 

17, :360 

17,460 

17,560 

17,665 

17,770 

17,875 

17,980 

18,08.5 i 

18, 190 

18,290 

18,390 

18,49.5 

18,600 

18, 70.5 

18,810 

11. 3f) 

11.40 

11.45 

11.50 

11. .5.5 

11.60 

11. 6.5 

11. 70 

11. iF) 

11. 80 

11. 85 

11.90 

11. D5 

12.00 

12.05 

12. 10 

18, mo 12. 1.5 

19, 010 ! 12. 20 

19, 11.5 12. 2.5 

19, 220 i 12. 30 

19, 32.5 12. 3.5 

19, 430 12. 40 

19, 530 12. 46 

19, 630 12. 50 

K.25 

s. 30 r 

8. 35 

8.40 

8.45 

8 .. 50 

8.55 

R. 60 

8.65 

8.70 

1.5, 710 ' 10. 60 

15, 810 1 10. 6.51 

19, 735 12, 5.5 I 

19, 840 I 12. 60 I 

8t"conrl:frcl. 

19,94.5 

20,050 

20, 15.5 

20,260 

20,360 

20,460 

20, 566 I 

20,670 

20,7/i'l 

20,880 

20,980 

Fnl. 

12.65 

12. 70 

12. 75 

12.80 

12.85 

12.90 :, 

12. 9.) 

13.00 

13.06 

1:-L 10 

13.16 

8rmnd:(nl. 

2:), HRO 

24,0Si'l 

24, 190 

24,2H5 

24,400 i 

24,500 

24,600 I 

''4 ... o~ I 
- ' I iJ I 

24,810 I 

21, 080 13. 20 

24,915 

2.5,020 

2.5, 120 

2.5,220 

2.5, 325 

2.5, 430 

2.5, 53.5 

25,t340 

2.), 740 

25,840 

25, ~)4.5 

26,0.50 

26, 15.5 

26,260 

26, 36fi 

26,470 

26,1)70 

26,670 

26,776 

26,R80 

26,flt15 

27,090 

27, Hl5 

27, 300 I 

27,410 i 

27,520 

27,62fi 

21, 185 

21,290 

21, 39."i 

21,500 

21,600 

21,700 

21,80.5 

21,910 

22,015 

22,120 

22,3:30 

22,430 : 

22,5:30 

22,63.5 

22, 740 

22,845 

22,950 

23,050 

2:3, 1.50 

23,256 

23,360 

23,465 

23,570 

23,670 

13.25 

1:3.30 

1:). 3.5 

1:3.40 

13. 4.5 

1:3 .. 50 

13 .. 55 

13.60 

13.65 

13. 70 

13. 7.5 

13.80 

13.85 

1;). 90 

13. 9.5 

14.00 

14.05 i 

H. 10 

14. 1.5 

14.20 

14.2.) 

14.30 

14. 3.5 

14.40 

14.45 27,730 

14.50 27,836 I 

-:..~)3~, ~8~~, .5--14~·~r5_5 ----~~-~j 
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Ratingtablefor GrandRiz•er at Grand Rapids, Uich.,jromJanuary1toDecember31, 1903-
Continued. 

! 

I Diseharge. 
i D;wha'!(e. Gage Discharge. Gage Gage Discharge. Gage 

height. height. ,I height. height. 
~~~ ·I 

Feet. Second-jed. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. 

14.60 28,045 15.00 28,895 15.40 29, 770 15.80 30,6.50 
14.65 28,150 15.05 29,000 15.45 29,880 15.85 30,760 I 

14.70 28,255 15.10 29,110 15.50 29,990 15.90 30,870 I 

14. 75 28,360 15. 15 29,220 15.55 30,100 15.95 30,980 
14.80 28,470 15.20 29,330 15.60 30,110 16.00 31,090 
14.85 28,580 15.25 29,440 15.65 30,320 16.05 31,200 
14.90 28,685 15.30 29,.550 15.70 30,430 
14.95 28, 790 1.s. 3.5 I 29,660 1.5. 75 30,540 l 

Mean daily discharge, in second-feet, of Grand River at Grand Rapids, ~lfich., for 1903. 

Day. I Jan. ~~ Mar. I_Ap~~ l\Iay. June. July. I Aug. Sept. Oct. I Nov. I Dec. 

1. ......... 
1 

(a) (a) (a) I 5, 305 5, 380 3, 075 2, 980 2, 200 6, 540 7, 280 i 2, 880 2, 610 

2.......... 6, 505 13, 650 12, 310 5, lfifi 4, 800 2, 880 2, 740 (a) 6, 470 6, 980 i 2, 675 2, 330 

3.......... 6, 760 13, 885 13, 120 I 5, 230 (a) 2, 740 2, 675 1, 690 6, 180 7, 655 2, 610 2, 330 

4.......... (a) 14,680 13,930 5,230 4,310 2,480 (a) 1,820 5,670 8,330 1 2,610 2,405 

5.......... 6,800 14,680 14,890 (a) 4,030 2,2()5 (a) 2,265 .'),080 7,055 2,480 2,330 

6 .......... 6,680 13,560 16,120 5,380 3,890 2,140 2,S40 2,480 4,590 7,805 2,480 (o) 

7 .......... i 6,840 12,535 17,510 5,960 3,74.5 (") 2,()10 2,610 4,450 i 8,950 2,480 2,480 

8 .......... 1 7,170 (a) (a) 6,470 3,470 2,110 2,330 2,675 4,170 8,410 (a) 2,265 

9 .......... 7,770 11,100 (a) 6,680 3,335 2,110 2,2()5 (a) 4,030 7,880 2,405 2,265 

10 .......... 8,0()0 10,015 ........ 6,470 (a) 2,200 2,140 2,545 4,310 7,655 2,405 2,405 

11.......... (a) 8,875 ........ 6,180 3,075 2,405 1,885 2,330 4,660 7,50.5 12,330 2,40.5 
12 .......... 8,680 8,565

1

........ (a) 2,945 2,26.5 (a) 2,140 4,590! 7,090. 2,480 1 2,200 

13 .......... 

1

1 8,875 8,330 ........ 9,770 2,810 1,9.50 1,560 2,015 4,240 6,540 2,480 (a) 

14 .......... 9,140 8,490 ........ 12,580 2,880 (a) 1,690 1,950 4,030 5,960 2,610 3,605 

15 .......... 1 9,450 (a) ........ 14,995 2,675 1,950 1,495 1,755 3,745 5,670 (a) 3,270 

16...... .... 9, 770 9, 570 .. .. .. . . 17,770 2, .545 1, 720 1,180 (a) 3, 60.5 5, 810 3, 010 3, 270 

11.......... 9, 53o 10, 39o ........ 
1 

20, 565 . <a) 1, 790 1, 31o 1, 495 3, 890 5, 45o 3, 14o 3, 335 

18.......... (a) 14,345 ........ 20,880 I 2,405 2,080 1,885 1,560 4,450 4,940 3,140 3,075 

19 .......... 8,370 14,025 ........ 1 (a) 2,405 1,690 (a) 1,430 4,590 4,800 3,140 3,335 

20 .......... 7,505 13,380 ........ i 18,085 2,265 1,985 2,330 1,560 4,660' 4,520 3,075 (a) 

21.......... G, 580 12,940 .. ' ..... 

1

1 15,810 
1 

2, 26.5 (a) :.!, 330 1, 370 4, 870 4, 310 2, 740 3, 140 

22.......... 6, 070 (a) ........ 13,560 2, 610 2, 330 2, 480 1, 370 5, .520 4,100 (a) 3, 010 

23.......... 5, 9GO 10,430 9,100 j 11,590 2, 610 3, 075 2, 545 
1 

(a) 6, 910 3, 670 2, 740 2, 880 
24.......... 5. 485 9, 570 8.180 9, 670 (a) 3. 605 2, 54..5 ~

1
. 1, 88.5 7, 090 3, 540 2, 880 2. 945 

25.......... (a) 8,56.5 7,580 9,850 2,740 3,890 2,40.5 2,330 6,840 3,270 2,810 (a) 

26 .......... 4,.')90 7,840 7,355 (a) 3,010 4,310 (a) 2,480 6,540 3,270 2,015 3,745 

27 .......... 4,69.5 7,505 7,240 7,580 4,100 3,960 2,265 2,810 5,810 3,270 2,330 (a) 

28....... .. . 4, 660 9, 335 6, 980 6, 840 4, 380 (a) 2, 015 4, 590 5, 595 3, 270 2, 080 4, 240 

29 .......... 6,250 ........ , (a) 6,400 4,170 3,400 2,230 4,940 5,640 3,140 (a) 4,310 

30 .......... 10,310 ........ 16,035 5,810 (a) 3,040 2,280 6,400 6,760 3,010 2,610 4,170 

31. _ ........ 11,950 .. .. .. .. 5, 520 (a) 2, 200 6, 400 2, 945 4,100 
--1----

Mean.... 7, 479111,094110,419 9, 993 i 3, 314 2, .594 2, 200 2, 559 5,184 5, 615 2, 640 3, 018 

a No record. 
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Estimated monthly di8charge of (/,.and Rit•a at Grand Rap1'd.~, ~Jiich., for 1908. 

[Drainage area, 4,900 square miles.] 

I Disf•harge in ~eeond-feet. 
~-~-~ ---~-

Run-off. 

Month. 
1 

-------1------ --~-

J ::\[aximum. ::\Iinimum. :\lean. 
Second-feet ! D . th in 
pPr ~'_quare i~~hes 

nule. '· 
I ___ _ 

I January . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 11, 9.:'i0 4, .590 

February _____________________ ' H, 680 7, 50Fi 

March 2-7, 23-28, 30, 31 __ -- __ --I---- . ----- ',----------
ApriL _______________________ -1 20, 81-10 , 5, 1.55 

May _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ S, 380 1 2, 265 

June-------------------------' -!,:no 1,690 
July _. _________________ . _ _ _ _ '2, 980 1, 180 

August .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ fi, 400 1, 370 

September. _________________ _ 
October . ___________________ _ 

November. __________________ _ 

December ____________________ ; 
I 

' 7,090 3,605 

H, 950 I 

3,1-!0 

..t,:uo 

2,945 

2,015 

2,200 

I 

7, 479 i 1. .53 1. 76 

11, 09-! 2. 26 I 2. 35 

10, -±19 1

1 

2. 13 I 2. 46 

9, 993 I 2. 0-! I 2. 28 

3,314 i .68 1 . 78 

2, 59-! I . 53 . 59 

2, 2oo I . 45 . 52 

2, 559 I . 52 . 6o 

5,184 1 1.06 1.18 

5,615 II 1.15 1.33 
2,6-!0 .54 .60 

~01s L --6~··)_~1 __ · 1_1 

CROCKERY CREEK AT 1-\LOCGMS G-ROVE, "JHICH. 

Crockery Creek i~ a tributary of Grand Hiver, .1\fiehig-an. It rises 
in T. 11 N., H. 13 \Y .• and flows southerly through ('Cntral J\I u~kegon 
County, entering Grand River 10 mile~ from Lake Michigan. A 
gaging station was established at the Toledo, Saginaw and Muskegon 
(Pere 1\farq uette system) Hail road bridge at Slocum station, on the 
north hraneh of the stream, October 1, 1902. The gaging station was 
established in cooperation with Charles \\?'. Garfield, president of the 
State forestry eonunis~ion, and lValter C. \Vinchester, of the Foster­
Winchester Lumber Company, of Grand R11pids. The gage scale is 
attached vertically to the bridge piling on the left-hand end, down­
stream :-;ide of the bridge. December 6, 1902, the record wa~ discon­
tinued for the winter, owing to obstruction of the :-;tream channel by ice. 

The bench mark i~ the top of the timber pile coping over the gage; 
elevation, 100 feet. The elenttion of the zero of the gage is 82.43 
feet. 

The gage i~ located about 1,000 feet below a dam forming a log 
pond for the Fo~tcr-\Yinche~ter sawmill. The pond level is regulated 
by flashboards, and the flow past the gage varies accordingly. 

The length of the stream above the gaging station is about 10 miles. 
Beginning at Slocum, extending up:-;tream and covering an aggregate 
area of bebveen 5,000 and 6,0UU acres, is a hard-wood and hemlock 
forest which is now being lumbered. The remainder of the basin is 
mostly cleared and much is under cultivation. The soil is sandy, and 
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after the timber i~ <.'Ut the hitherto forest-coyered area rapidly grows 
up to brnl'h and ~hrnbs, so that the soil is shaded and protected much 
a:-; in the original fore:-;t. 

Aside from thr~ lmuhcring dam at Slocum, there are no lakes or 
dat~ls 1vithiu the basin above tlw point of gaging. 

The ob.-;ervatiollS at thi:-:; station during 1H03 ha,·e het>n made under 
the clireetion of H. E. Horton, di:-;triet hydrographer. 

Day. Apr .. "JJay.IJnne.l l>a~·. IAJ•r.I~Jayl.Turw.jl l>ay. 
1

1Apr.[~ray.\Jnne. 
___ I_- --I I _I ___ I -1 I 

1 ............. IL7o 
1

1.:30 1, 1.:10 111~ ............ 1.\lO 1.oo, Lio ~:~ .. ~-~---~--~~~~~~ 1.50 
2 ............. ~.00 I 1.~0 [LfiO 1:L .......... · ~.10 .i"O ·. l.tiO 24.. ........... ' 1.30 .80 1.00 

3 ............. J.fio 1.~0 1.:-lo jJL ........... j :;.~o ]1.10 11.70 ~-~~.--·_·_·_·_·_·_· __ .. __ -_-j
1
1.·:-l)

0
o ~--100o 1

1 
.. 4
6
o
0 4 ............ _I 1. -10 . \10 1. 00 1fL .. _........ ;;, ~0 1. 00 1. i'O _ _ _ 

5 ............. 
1

1.-l011.401'1.ti0 111i ............ :..'.701 -~~011.70 ~7 ............ 1.30 2.40 1.60 
ti.......... 1. 40 1.::10 1.110 17.... :..'. ·'-'11 · . ~~~ 1. ill ~S ............ 1. 10 2. 60 

7 ............. 1. BO 11. :..'0 11.70 Vi ............ :.'.till . so 1. ;;o :.. .. :t
1
J
1

._ .· _· _· _· ._ ._ ._ .. __ --11
1 

..• 1~100 2. 30 
fl. ............ 1. :..'0 1. 00 l.tiO 1\l ............ :..'. 111 1. Oil 1. 40 , 2. 00 

9.. .... .. .. . 1. 20 , 1.10 : l.GO 20 ............ 1. ,'ill . IU l.till :a.......... 1. -tO 

10.......... 1.00 1.00 l}.fiO ~1. ........... 1.10 I .7011.70 I 
~~---=- 1.:10 I .90 ju;o I 22 ........... [I.uo_: ~40-~~-~--------

(+RAND IUVER AT ~ORTH I~ANSING, ::\IIGH. 

This station was Pstahlislwd ]\larch ~~ lHUl, hy H. K. Vedder. It is 
loeatecl at the Seymour Street Bridge a t-dlOrt clistanee below the North 
Lansing dam. About November~- 19tH, a low, submerged dam was 
constructed a short distance down.-;tn'am from the gaging station to 
supply water to the faetory of the l\Iichigan Beet Sugar Company. 
The diversion at this point is smalleompared with the flow of the stream. 
In order to determine the effect of the :-;ubmerged clam on the gage 
reading:-; a second gage was established a short distance downstream 
and comparative reading,,.(,vere taken. The gage readings made prior 
to the construction of the dam haye been corrected from the data thus 
obtained. ThP vertical gage. i:-:; attaehecl to the clm-vnstream end of the 
central pier of the bridge. It is read twice each day by Thomas 
Costigan. Di.-;eharge measurements are made from the two-span 
bridge to which the gage is attached. Each span has a length of 92 
feet. During low water the hridge makes a slight angle with the 
normal to the direction of the current, at one side of the stream. The 
bed of the stream is composed of gravel and silt and is thickly over­
grown with weeds above the bridge. The current becomes sluggish 
at low stages. The channel is nearly straight for 200 feet above and 
below the station. 

The observations at this station during 1H0:3 have been made under 
the direction of R. E . .I~ orton~ district hydrographer. 
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]latl'. Hydrc •g-rnplwr. 

MHrdo -I_. _______ .. __ . ------1 Horton"'"! Rouml<'y. ________ .. 
:\I are II \1 __ •••• _ ••• ____ ••••• _1 E. I'. Honwh•y _. ___ .. __ ... ___ . 

I 

Mar<'h 111 _____ . ___ .. _____ .. _ '. _. _ .<lu ...... _ ... __ . _. _. _ ..... . 

~:~:::•~lwr J::--:::-: __ : :;~: 
1

. :·: :\~ :::.~·;'::_~~-:: _-:.::: -~ 

(.;ng,•. 
height. 

J-i, t. 

8. ;)r; 

10.08 

n. tii5 

2.H~ 

5.()0 

:?.i'l8 

.J.,i'l-1:6 

tl, 1)()-1: 

1), 808 

60.5 

l, 8.50 

521 

Day. Jmt.l Fdo. :\Iar. Apr. l\Iay.l.TIIJH'. .f11ly. A11g. i i"PI•t. I ll't. : Km·. ]ll•<' . 

!. ........... .. 

2.-------------

3 ............ .. 

4.--------- ---· 
p:, _____________ _ 

I) _____________ _ 

7------ ... -----
K •••• ---.------
£)_ ____________ _ 

10.-------------

11.-------------

I 
3. HO I 

~:: ~~ i 

4. l)i) 

3.-lO 

:l. :JO 

3.-10 

12 ...... --------- :-t 2:1 
13 .............. I 3 . .J;) 

li. - .. - .. - .. - . - - :l. 1\1 

}.).............. :l.OS 

Hi. .. .. .. .. .. . . . :!. H\l 

17 .............. I :!. ~li) 

IX ....... ------ _I 3. 04 

1\l.-------.----- 8. (),'-1 

20 .... -- .. ------ :!. 90 

21. ............. 2.82 

:22.............. :2. 7S 

23.-.--.- .. -----

24 .... - ---------

2.5.-------------

26.-------------

27---- .... - .. -----

28 .............. 1 

29 ............. . 

30 .... - ·······•· 

31 ............. . 

2. tit) 

:!. ti~ 

2. tiS 

2. G1 

2. (iS 

3. 1-l 

:i. 63 

7. 30 

7. 2Il 

6. 7ti 

ti. IS 

li.l2 

;,_ 111 

-1. .'il 

-t.-Hl 

-!. lK 

-!.0-! 

-!.OS 

-tHi 

-!.til 

5. OS 

5. GO 

-~- ~5 

'•.1S 
. 'i. 0.1\ 

-!.9fi 

-!. 80 

-!.4:i 

-!.OS 

-!.02 

H. 90 

:\.79 

3. fili 

5. 7-~ 

X.HO 

s. :lu 
K.O" 

s.us 
s. so 

10.:12 

10. :1-! 

~~- 5" 
!!. 02 

s. 00 

7. -~2 

6. HS 

1\ . .'i:! 

6.1-! 

.C...9:i 

!). tiS 

-~- 31 
.'i. Ofi 

-!. £19 

-!. 92 

4. 84 

-1 .. ).') 

:3.-"1 

:-L 7~ 

4. O.'i 

4 .. 'i2 

;)_ 3S 

fl. 98 

ti. -!7 

(). 2:i 

''· 62 
-!. 9X 

4.\10 

6.X2 

8.:10 

lO.Oti 

11. i\-! 

11.18 

10.02 

8. 7.) 

~: :~ I, 

b.V,, 

.'i. GO 

5. 26 

fi.021 
4. \).') 

5.1:1 I 

3. 50 

:~. 42 

3.titi 

B. 70 

3. fi9 

3. -lll 

:t 2fi 

3. OS 

3.10 

2.SX 

2. GS 

2 .. 'iii 

~. ;~o : 
2. 2."-: 

2. 4:i 

2. :~o · 
2.11 

:1.0.) 

2. 06 

2. 02 

1. 9S 

:..!.19 

2. 70 

:..!. 92 

1. 90 

2. 20 

3.0-'i 

:.!.f>ll 

2. 39 

2. 90 

2. 71 

2. 76 

2 .• c..s 
2.-'>9 

2. ;,2 

2. -!2 

2. -!2 

2. 26 

• , '-'X I ..,.,{''If 

:· 8~ ! 

.).],') 

:t8.'i 

-!.lS 

3.115 

3.62 

a. -"•1 
3. 2-'i 
3 •)•) 

:2.41 : :3.0K 
I 

~: ~~ ! . ~: :~ .I 

:1.1-1 

~- ~H i 

:1.12 ' 

2. 02 

1. s:-; 
1.\cl-! 

2. 40 ;). 05 i 

:..!. ().) 

2.19 

2.-!2 

2. -!:2 

2. 0\1 

1. 7;) ! 

2.n:-: I 

~- -~: I 

i), ,J,') 

:i. :3-! 

:i.19 

3. :2.') i :~. 38 

-!. Oii I ;~. 40 

3. 8S :i. 3\l 

3. ti:l :~. 2S 

2. 98 . 

3. 08 

~- 7X 
2. t);) 

2. 75 

-1. 40 -1. 9f• . 2. S6 3. 30 :~. 12 

2. i\8 

2. -l-~ 

2 .. )0 

iLOX 

:tm 
;). iS 

8. xo 
4. iO 

.').50 

5. 98 

fi. 90 

4. 28 4. 6;) I 2. 82 3. 10 3. 18 

... 22 ... 4.5 1 2. _,,5 2. 78 3. 29 

~: ~: ~-- ~~~~-I ~: ~~ : .. ~~~~·I ~: ~~ 
~----~----~--

IRH 9i -0--!--29 

fi .. ')S 

~- X\l 

4. -!II 

!.Ill 

3.1i6 

:-l. -!fi 

:-l. 0.) 

:2. \l.'-i 

2. Sfi 

:2. so 
:2.90 

>L 20 

3. (i(l 

-!.fill 

fl. t:5 

li.:.!-! . 

li.15 

fi.7.'i 

fi. 20 

4. 70 

-!. :10 

:i. 90 

3. fiR 

::.ox 
:2.\l:i 

3.lfo 

:l. :30 

:-l.]fl 

:i .. '-10 

-1. '" 
-!.liO 

4. 24 

:-l. \l2 

;), -"2 

.-l.:>;l 

:\. 2;) 

;;_ ].') 

2. 9-'i 

~- 7:! 
:.!.t\4 

2. (i.') 

2.:15 

2. 7f) 

2.-i:.! 

2. fill 

2. 6.'-i 

3. 40 2. 1)5 

3. 32 2. fl:! 

3. ~1 2. 35 

-3~ ~'j ~: ~~ 

:!. 1:i 

:!.10 

2. 1fi 

2.10 

:2.1-5 

2. 32 

2.12 

2. 2S 

2.].-, 

2. 70 

3 .. '>X 
3 .. '):..! 

3.1fo 

:z. 7.1 

2. -!:..! 

2. tifi 

2. Fo:"' I 

2. fill I 

~: ~:~ I 

2.00 

1.1-15 
1. 75 
1. 1\,j 

:!. 05 

:!. 25 

1.112 

l. X5 
1. 7.) 

1. S.'i 

2. (I.) 

2. 3fi 

:1. 4.5 

1. 9.'i 

2. 2fi 

2.15 

2. 05 

1. 95 

1. 8:i 

1. 9-5 

:2.00 

2.05 

2.15 

2.0fi 

2. 2fi 

2. -!2 

2. 95 

2.80 

2. 7H 

2. 46 

2. 85 

2. 22 
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Rating table for Grand Rit•a at ;Vorth Lun.~ing, Jfi,·h., fmm J[ardt 8, 1,'101, to Dece11d1er 
;jj, lfl().{.ll 

Gage 
height. 

Pre!. 

1. 00 

1. HI 

1. :?0 

1.:30 

1. 40 

l. .:-:.o 

1.l10 

1. 70 

1. RO 

1. 90 
·-2.00 

:?. 10 

:?.20 

:?.30 

2.40 

2 .. so 
::?.60 

2.70 

2.80 

2.90 
;). 00 

3.10 

3.20 

:-t 30 

:~. 40 

:-;.50 

,'-'r'r'OIIrl~(l'f'i. 

tiO 

108 

1:)6 

1M 

Hl2 

220 

248 

276 

:-W4 

;)32 

360 

:)92 

424 

456 

488 

.520 

558 

fl96 

634 

t)72 

710 

754 

798 

842 
RR6 

H80 

l~age 
lwight. 

Fcl'l. 

3.60 

3. 70 
;). 80 

;-:. 90 

4.00 

-L 10 
-1-.20 

-1-.30 

-1-.40 

4.50 

-1-.60 

4. 70 

-1-.80 
4.90 

5.00 

fl. 10 

5.20 
5. ;:)() 

fl.-1-0 

5 .. so 
fi. 60 

.s. 70 

.5. 80 

5.90 

6. 00 

6. 10 

J)i~r·lwrgt•. 

.'it('Ollrl~ti 1/. 

n8o 
1, 0:)0 

1, Oi-iO 

1, };)() 

1, 180 

1, 2:)0 

1' 2!:10 
1,:HO 

1,400 

1, 450 

1,fi10 

1,570 
1' {);)() 

1, 6~10 

1, 'if)() 

1, 810 

1, 87.0 

1, \HO i 

:?,000 

2,060 

2, 130 

2, 190 

2,260 

2,320 

:?,390 

2,460 

!lHgl' 
Jwight. 

Fnt. 

l:i.20 

H.30 

H.40 

H. m 
fi.60 

6. 70 

f\.80 

G.90 

7. 00 

7. 10 

7.20 
7.:-w 
7.40 

7.00 

7.60 

7. 70 

7.80 

7.90 

8.00 

8.10 

8.20 
s.:-m 
8.40 

8.50 

8. 60 

8.70 

J)i~eharge. 

2,540 

2,610 

2,690 

2, 760 

2,840 

2,920 
;), 010 

;), 090 

;), 170 

:1,260 
:-J, 350 

;), 450 

;), fl40 

;), 630 

;), 730 

:3,830 
;), 930 

4,030 

4, 130 

4,250 

-1-,360 

4,480 

4,590 

4, 710 

4,840 

4,980 

Gage 
ht'ight. J)i;whargt•. 

-------~---· 

l·hf. Sci'Oml-jid. 

8. 80 ' 5, 110 

8.90 

9.00 
9.10. 

9.20 

\:1.30 

9.40 

9.50 

I 9. 60 

-

1

1_, 9. 70 

9.80 

Ill~:~~ 
10. 10 

10.20 

10.30 

10.40 

10.50 

10.60 

10. 70 

10.80 

10.90 
11.00 

5,250 

·\ 380 
5,530 

5,680 

·\820 
5, 970 

f., 120 

6,300 

6,480 

ti,650 
(),830 

7,010 

7,210 

7,410 

7,610 

7,810 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

Gage read to ~-tenth:,: feet; dit-:eharge takt>n ont frolll meam; to t tenths; diseharge 
corrected from special measurernentt-: fnr nb!'ltruction r)y beet-sugar dam ~when 

necessary. 

a From ~[areh :1 to ~ovember lll, Hllll, iwoJu;:h·e, only applieabll' tu eurrected gage heights. 
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Jlcan daily di~clwr!J''• in .~ccoJI(l-feet, ~~f Urund Hiva at ;.Yorth Lan.~ing, Jfich., fuJ' 1908. 

I 

Day. Jan. Fl·b. Mar. Apr. ! May. 
I 

Aug-. ;;;t•pt. j Of't. Nov. Dt>e. 

3 ...... -.... 95.5 

4........... 1,130 

5.- .. -.- ---. 1, ~05 
6...... ..... 1, l.'i.'1 

7-.......... 1, 1.5.') 

8 ...... -... 1, 09~ 

9. ..... ..... 8)-lt\ 

10.......... 842 

11..;....... R8tl 

12. - .. - . - . . . . . 820 

13.-.-.. .... 9011 

14........... 798 

15...... .... . 743 

16........... 710 

691 

18........... 73~ 

19.. ......... 743 

20.......... 672 

21........... 6H 

2~..... ......... l\24 

:'.3.............. ;)77 

24.......... .... 568 

2fL.. ....... 5R6 

26. .......... 558 

27.............. 586 

28........... 776 

29........... 2,160 

30........... 3,450 

31........... 3,400 

Mean .... I 1, 0~.5 

I 

2, 965 :~. 9f>5 1, 080 : 1, 068 

2, 742 4, 480 1, 0611 i 930 

2, 442 4, t\70 1, ~05 .S97 

~. 1tl0 4, 480 1, 4t15 1, OOi'i 

1, RIO 4, 2~0 1, 9R:i 1. 030 

1, 630 4, ~20 2, 372 9-SO 

1, 450 5, 110 ~. 742 81\(i 

1, 27fi 7, 4ti0 ~. f>75 8~0 

1,205 7.fi10 2,145 743 

1, 2111 G, 2.~11 1, 78.') 7i14 

1, ~60 i'l, 4111 1, 690 G62 

1, .510 4, 77.5 :~. 030 58() 

1, 79.'\ 4, 1:iO 4, 360 539 

7:>2 

721 

634 

472 

432 

408 

~. 17-'i 3, tif>.') 7' 110 

2,130 3, 150 <19, 800 

1, 905 ~. 780 1"9, 400 

1,8.').5 2,57i1 : 7,060 

1, 795 ~ •. 500 ' ;,, 045 

1, 720 2, 3.55 :i, 830 

1,630 2,17.5 '3,010' 

1,42i'i, 1,940 ~ ~.fiOO' 

1, 2111 1, 780 ' 2, 130 : 

1, 19'2 1, 750 II 1, 901i : 

1.130 1, 705 : 1, 76fi 

456 4;)6 

1,6t)(l I 1,720 

448 400 

li04 3G8 

456 32.~ 

892 346 

37t) 37G 

3/t) 424 

368 : 49ti 

3.5:i I 496 

424 820 : 

-~ 9t) 1 ' 20.5 
(\]5 1,118 

49() : 

496 

440 

488 

481\ 

:JtiO 

488 

892 

~90 

586 

955 

955 

864 

7\18 

881) 

.~8G 

662 ~. 112 G\ll 

t):i3 1, \),'o,;) 743 

776 1, ti90 691 ' 

853 1, 400 77li ' 

1, 10.'i 1, 20.5 84~ 

1, 27.5 1, 005 776 

1,10.') 

992 

930 

820 

809 

743 

691 

908 : 1, ORO 

732 ] ,600 

700 ' 1,510 ! 

754 , 1,3Hi 

ti.53 i 1, H~ , 

t\:14 1, 092 

G7~ 9fi5 

691 798 ' 

78~ 980 

700 1, 4.50 

743 I 2, 160 

624 2, 57;) 

577 ~. 500 

615 i 2, 2~.') 

G(i~ 1, 870 

50! 1, 570 

1)~0 1, 450 

743 1, 130 

99~ 1, 018 

8~0 

776 

691 

624 

644 

601) 

'fl77 

577 

539 

61.5 

496 

.'i58 

464 

·!00 

44S 
408 

440 

472 

798 

t>91 
58() ' 

I 
5.5s I 

.596 

968 

942 

776 

615 

49l) 

577 
;)39 

520 

318 

290 

:ll)-1 

37t) 

440 

301 

318 

290 

318 

376 

472 

!)()4 

346 

uo 
408 

376 

346 

318 

346 

360 

376 

408 

376 

440 

496 1,080 

992 

95.'1 

1, 480 ' 1, 8~11 . ti.'i2 1, OO;) >'131 1, OG8 908 :18t) 472 G91 

1' 400 1, 7~0 6.53 842 7ti5 1, 080 886 539 440 634 

2,~25 

3,:no 3,011\ 

1, :3~8~1, 540 6H 7:i4 • 7S7 1, ii70 .S53 580 408 624 

1, 30~ 1, 42fi 589 t\24 842 2, OliO I 798 472 34ti fi04 

1, ~3() : 1, ~3() .~1)8 .~68 7/6 ~. 3721 710 I 472 360 472 

_1_,1_5._5 _ .. _ .. _·_·· 504 .
1 

7.54 ~.320 ....... 424 432 

- 6~0_1 560 1~1 -;;;T1:;;8- 1~15;7 410 
--·------

aEstimated by logarithmic extension of ratin~ eurn•. 
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Rstinl!lfl'rlitwJdh1y di.~t'hrll'f/1' ~~t' ( imurl n;,., I' ill Yurt!! [,tl/l.~ill!f, J[ir·h., fOJ' 1!10;), 

[llraina.~,. an·a. 1.:.!:W :-:<[ll:ll'l' milt-~.] 

:\lunt!i. 
I 

I :\laximtlltl. :\linimnm. I :\!Pall. 
Sel'Ullll-feet I De •th in 
per ~quan• . I h 

mile. I me e~. 

----~---

January -·-------- ---- -- ----- ;:,-J.;)() i);)S 1, O:!r) 0. :-;:) 0. \I;) 

Febrnar~- --------- ---- -· -- ----
•) \Hi;) ~155 I, fl'/4 l. :)tj 1. 41 -, 

::\I art· h ________ 7, ;) 1 () 1, 155 ., :110 :2. m1 ;:), 10 ---- .. .. ·- . .. ,:,, 

April _____ ------ ------ .. --- \I, :-;()() 1, 06S ,-,, ()11) :2.-l-5 :!. 7:) 

.:\lay __ ._. ----- ----- -- -- ----- I, IIHS :-15:-~ H-!0 5:! 60 

Jnw• I, :.!05 ;-~2;) .5t)0 . -l-6 ~.) 

-- --- ---- .. ·---- ---------- a~ 

July ______________ -- .. .. ----- Hi);) :.!HO ti-l-6 5:) 61 

Angn:-:t ------------- ----------
•) :-·;7:! GO-I: HHH 79 HI -, 

Septt·mher. ___ .... _. .. -------- •) .)/.) ti::-1: 1' :?IS 1. 04 1. 16 -, 
October ------------ ----------1 I, fi()() -l-:?-1: i'Hti 6:? 71 

XuYPilllwr -------- ------ ------ \Hi:-\ ::-J.fi G:!7 4'' ·) . 48 

Decem bt·r ti\11 :.!\10 -l-10 I :~:) :)S -------- ----------- ... 

The year - ------ --------1 \1, :-\Otl ~~10 I, ~:~;) !. ()() ] :~. 56 

----~--

RED CI<:DAH lUVEit AT ~\UIUCL~LTL"HAL COLLEca:, }liCH. 

Thi~ gaging ~tation wa~ e~tabli:·dwd Angu~t :30, HIO~. The gage is 
located at the highway hriclg-c jn..;t below tlH· Agricultural College 
grounds. The bridge ha~ a singlP ~pan of 7:J fed l1etween abutmentf.,. 
The heel is of salHl ~lll(l gnn·Pl. fai rl.'· smooth and permanent. The 
chanm~l is ~traight for a distan<'(' of about -too fe(·t downstream from 
the gage. A short distam·e up~tn_•am is a low clam forming an ice 
pond, below whi<·h tlw ~trPam <loPs not ordinar1ly freeze over. In this 
stretch of the rin·r i:-: tlw railroad bridge of the• college spur of the 
Pere 1\far<piette Railroad~ from ·which gaging:-: ar<' made at high water 
or when the stream is frozen at·ross at the gaging: station. Near this 
briclg·e low-wah•r measurement~ are also maclo h~, wading. The g·age 
is of the usual wire type, and is attached to the downstream guard rail 
of the bridge. Tlw npstn·am corner of the right- hand wing wall of 
the hriclge abutment is u~t·d a~ a lH'll<'h mark~ with an arbitrary eleva­
tion of 100 feet. The ekvation of tht• datum plane of the gage is 
85.±6 feet. The gage i:-' rPa<l twice each day by Cli.tford \Yaltcrs. The 
gag-ing :-;tation i~ situated about -! mile~ from thP mouth of the stream. 
Sycamore Creek~ an important tributary, enters in this section. The 
drainage area aJlovo the gaging :-;tation i:-; B5S ~quare miles, and from 
the gaging :-;tation to the mouth of the stream 11-! square miles, making 
the total ahove Grand Hivcr -1-12 :-<<llUlrt• miles. Tho flmv i:-; :-<luggish 
at low stage and the station is subject to backwater from the Grand 
River. 
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The oh:-;eiTation:-; at thi:-; :-;tation during l!IUH haxe l1een nmcll' under 
the dirPdion of H. K Horton. <li:-;triet hydrograph<'r. 

llatl•. 1! ~-·1 r< >grapllt·r. <~ngP 
lwight. TJi~PhargC. 

}larch:{ ____________________ Ilorton and Hunwlt·)· _. __ ... ___ _ n. ifl (/ 1' 7:34 
(/ 1, !)H) ::\lnr('h +-------------------- _____ tlo --------------------- __ 

~I arch S _______ .. ___ . ______ -I E. P. Rmmdey ___ ... ______ . ____ , 
9.-!S 

!1.-!G 1! 2, 062 

:\lay lfl ________ .. ____ .. ____ ., Lmw a11<l Gregory .... __ :!. 72 
I 

Jnne80 _____________________ 1 ·w. 1\I. (;n·gory ---------------- 2.-08 

7. 10 I 

112 

1:30 
Sc•ptem her 1 _ . ___________________ < lu ___ .. __________________ _ 841 

rr .~t Flint awll'erL' :\Iarqudtt• H.ailroad l>ridgt·. "\gri<•nltnral College grnnn<l~. l{iypr frOZl'll 7 to 12 
inehL·s nt gag<'. 

I• Apprilximak. 

Jan. I F<'h. I :\Iar. Apr. 

1. ..... 4. 30 s. tii'l 9. 70 ;-;_ ';1) 

•) ...., ____________ _ 4. 0:3 X. 27 ~l.ti;) ;). /,'i 

4. 32 7 . .'1,'-i \!. tj2 -1. :J:, 
4 ........ -·. ·- i'l. 02 7. ;;o \J. i)f) ;,_ 2u 

fl ........... . 

G ......•..... i'l. :-~s t>. w \J. 1 i li. 110 

:\Iny . .TI!lll'. 

:->. tiO 2.·l0 

n.w=·, :2.:1n' 

;-). 7~ ~- :27 

July. 

:-;. 70 i 

:-:_ ;{0 I 

2. \Ji) I 

Al:- 1 ~:;~~r~:~-~-~()\". 
2. cJ21 ~ ~---:;:- -2. (i;) 

2. :-ls I t;. so :-;. 20 2. 52 

2.-10 ' 1;.1S :3. 1S 2. 70 

2. 70 :,. 4;, 3. 2.'1 2. tiS 

B. 42 ·1. 75 :1 . .JS 2. tin 

3. '-i2 L 10 3. 3U 2. CiO 

nee. 

2.80 

2.90 

2. 75 

2.7'2 
2.G!i 

2.68 

7 ........... ;1,1;-) t~.05 ~).00 7.·1~ H.;d ~-~;-, ~ .. "-1:2 3.4S 3.t)S ~L;l;) :2.t•O ~.50 

S ............. 4.7S :-..:;0 }!.42 ti."7 3.:~.~ 2.1.') :,!.(;;) :3.1S :1.1.'1 .J.4.'-I 2.70, 2.75 

9 .... _....... 1. :.!.'l 4. ~+3 n. :_t-, r). ~11 ~~- 2;-, ~- ~):2 ~. ;,;) :2. ss 3. 4.') 4. ~t~ ' :2. il::! 
1 

2. 70 

10 ............. -L~8 .).00 s.~J7. ;,,~:2 ;_~.10 :..!.::5 :2.-!7 ~.():2 ;~L:~;) ~ . .r~~ ~.fi:2 2.G8 

11 ............. 4.1;) ;·d;s s_,..,.o,! :-..oi 2.92 2.1:) 2.40 :?.lis :->.H2 4.10 2.60, 2.65 

12 ... -- .. --.- .. 

13 .. -- ....... --. 

14.--.-.------ .. 
}i)_-- ••••..... -. 

Hi ... .. 

17 ........ .. 
v-: ___ ... .. 
Hl. ............ . 

20.- .......... -

21. ......... -.-
•)f) _ ... _ ..... - ..... . 

~:L ........... . 

2-1. -·-- ..•• - ... 

'25 •..... - .• 

'2ti •..... -- .• -.--

27-- ..... ---. 

2iL ......... . 

BO ......... .. 

31 .... -------.-

~- ~~ ! ,._ ;{;) 
"· ,'-i,) 7. ;-);) 

:-L 7U 

;~. 4S 

;]..jl) 

B.;:;_;) 

:-l. 3X 

:3. "" 
-LiiO 

7. ti.'\ 

7. ti~ 

7.1.'-: 

''· 17 

~<:~I 
I. 2:i ! 

I. 22 

4. ]ll 

tu;;, 

:3. \lX 

3. ~}:2 

:--:.]li 

s. (j,'-i 

·"· ]:, 
i.tiU 

r •. . J_-, 

P>.10 

4. 2.'1 

4. 40 

7. Gi 

·"··"i) 

.'i.SIJ 

7. \1.') 

7. ]~ ' 

tl.l.'-' 

.-•. 4:i 

-Ul2 

4. ill 

:i.lO 

;"), ()2 I 

4. till 

.t :co 

:2. ,;. 

:l.12 

:2. ;~o 

2. -ill 

2.12 

.').ll2 

-Li'lll 

:-l.llO 

:2. :~~.-. 

2.1.'-i 

2. OS ' 

1.\l:O.: 

l.ss 

:3.70 

:-t ~)'l 
;]. U2 . 

2.:--:2 

2. ill 1 

2. :--:u 
2.t;-: 

·2. :-.o . :-L 1 . .;; 

2. 40 :1.10 

'2.:1'2 

2.110 
.-, •)•) 

2.10 

2. 1.'-i 

2. ]S 

:2. ;)Q i 

1.\J!i ! 

2. 08 ' 

1. )i,'-; 

X.10 

i. ,'-i:.! 

7. 00 

tl. 32 

G. 7:1 

.-,_us 

.J .. 1(1 

;). S;) :3. ]8 I 2. 70 

:1. t;'2 ' 3. R;, 2. G5 

3. :-lO 

H. 20 

3.1:) 

3.10 

2. 92 

2. ~1(1 

2. 82 

3. 7ii 

B. fl5 

4. 02 

4. ()i) 

3. 50 

3. 42 

:-l. 25 

;), :32 

2. 72 3. :.!S 

2. iO 3. HO 

2. 7S :3.1:2 

2. ,,, ' 2. ~15 

2. 7:!. 2. ~+.") 

:2. 'j;, '2. 72 

2. 70 !. --.---
1 

2. 72 

2.G5 

2. 85 

2. 95 

3.00 

2. 90 

2. 92 

2.90 

3.18 

3. 20 

3.20 

3. 25 

3. 20 

3. 20 

3.10 

3. 25 
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Rating table fur Red Cedar RiL'er at Agricultttml College, Jfich., front Augnst 31, 1.'10:2 

to Decemba 81, 1908.a 

(~age 
height. 

Feet. 

1.50 

1. 55 

1. 60 

1. 65 

1.70 

1. 75 

1. so 
I. 85 

I. 90 

I. 9i) 

2.00 

2.05 

2. 10 

2. 15 

2.20 

2.25 

2.30 

2. 3.5 

2.40 

2.45 

2.50 

2.55 

2.60 

2.65 

2.70 

2. 75 

2.80 
2.85 

2.90 

2.95 

3.00 

3.05 

3. 10 

3. 1.5 

3.20 

3.25 

3.30 

3. 3.~ 

Di~eharge. 

;-iecond-jeet. 

15 

18 

Gage 
height. 

Feet. 

3.40 

3.45 

22 :3.50 

26 :). 55 

29 3.60 

:12 3. 65 
~;6 3. 70 

40 3. 75 

43 :i. 80 

46 3. 85 

50 3.90 

54 3.95 

58 4.00 

61 4. 05 

65 4. 10 

69 4. 15 

72 4.20 

76 4.25 

80 ..J-.30 

84 4.35 

88 4.40 

92 4.45 

98 4.50 

102 '. ..J-. 55 

107 4.60 

112 ..J-.65 

116 4. 70 

122 4. 75 
126 4.80 

131 4.85 

1:-~6 4. 90 

141 4. 95 

146 5. 00 

152 5. 05 

158 5. 10 

163 5. 15 

168 5.20 

174 5. 2.5 

Gage 
height. Discharge. • i Gage I . II Du;charge. I height. _ Discharge. I 

Second-feel. I-Feet.--~ Secoll(l-je:.-- -Fl-e-et-. -!--8e_c_m-td_-f<_a_·t. 

179 5.30 451 7.20 

184 5.35 460 7.25 

190 

196 

202 

208 

214 

220 

226 

232 

238 

244 

250 

2.57 

264 

271 

278 

28.5 

292 

299 

306 

313 

320 

328 

344 

3.52 

:360 

368 

37G 

384 

392 

400 

408 

417 

426 

434 

442 

5.40 

5.45 

5.50 

.5. 55 

.5.60 

5.65 

5.70 

5.7.5 

5.80 

.5.85 

5.90 

5. 9.5 

6.00 

6. 0.5 

13. 10 

13. 1.5 

6.20 

6.25 

6.30 

6.35 

6.40 

6.45 

6 . .50 

6 . .5;) 

6.130 

6.65 

6. 70 

6. 75 

6.80 

6.85 

6.90 

6.96 

7.00 

7.06 

7. 10 

7. 1.~ 

468 

476 

485 

494 

504 

.514 

.523 

532 

542 

.552 

561 

.570 

580 

591 

602 

613 

624 

63f) 

646 

657 

668 

679 

690 

704 

717 

730 

744 

758 

771 

784 

798 

812 

825 

840 

856 

872 

7.30 

7. 3.5 

7.40 

7.45 

7.50 

7.55 

7.60 

7.6.5 

7. 70 

7. 75 

7.80 

7.8.5 

7.90 

7.9.5 

8.00 

8.05 

8. 10 

8. 1.5 

8.20 

8.25 

8.30 

8.35 

8.40 

8.40 

8.50 

8 .. 55 

H.60 

8.65 

8. 70 

8. 75 

S.HO 

8.85 

8.HO 
8. 9.5 

9.00 

9.05 

887 

902 

918 

934 

949 

964 

980 

1,000 

1,020 

1, 040 

1,060 

1,080 

1,100 

1, 120 

1,140 

1, 160 

1, 180 

1, 210 I 

1,240 

1,260 

1,290 

1,:320 

1,340 

1, 870 

1,400 

1,420 

1,450 

1,480 

1,520 

1,550 

1,590 

~. 620 

1, 650 

1,690 

1,720 

1,760 

1, 790 

1,830 

uCorrec~tion neces!'lary during frozen periodi'l. 
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Ratt'ng taMe fur Red Cedar Rira of ~lgri('u/tural College, J1lir·h., fJ't!IJI A'1Lff11Nt .u, 1.90:?, to 
DecendiCI' .Jl, 190.1-f'ontinued. 

I 

I 

tJagu I llisuharg-t•. <LtgP 
]li~t·harg-l'. 

tlagt· JliHl'lmrge. (i1 1 g"l' J lisl'11arge. height. hl'ight. hl'ight. height. 
- I ~ - -----

9. 10 1, 870 ~.40 ~. 110 \1. 70 2, ~-174 10.00 ~,650 

9. 15 1, 910 H.45 2, 1.50 H. 70 2,420 10.0fl 2, 700 

9.20 1,950 9 .. 50 2, 190 9.80 2,470 10. 10 2, 750 
9.2!) 1,990 9 .. 55 2,240 ~l. H;) 2,510 

9.30 2,030 9.60 2,280 9.90 2,560 

9.35 2,070 9. 6.~ 2,330 9.9:1 2,600 

Mean daily rlischarge, in second-feet, of Red C'erlur Hi1·er at Ayn'rultuntl (blleyr, ~Mir-J,., 

for 1902. a 

Day. 
! • 

Aug. ~ept. 

1 -·--- ------- ~\~ 
i 

717 15:2 

2 ----------------- -----· 3:2 G-!G 14G 

3 
I 

-!:l .514 146 

4 : _-: ·:·:-J::·:: .'iO 
I 

417 lH 

5 -!ti I 336 136 

6 ------ ------ ----· ------ ;~l) I 451 2ti4 

7 ----- -------···· ·----· 43 flt\1 38-! 

8 ···-··-----------1---·--1 3ti 41-:fl 3fl2 

9 --------------· ----- 40 40S :29:2 
I 

10 ------------ I Ht) 82)-1 2;i7 
I 11 ---------------- ;,o 2ti-! 22ti 

12 - - -....... - -.. - ~ 
;)() 226 214 

13 
I .'iS 

I 

221) (II) ............... ----·1 
14 ...... -- ... -.. ---1---- --I 1~> 21-1 I 1>1 

15 ·····------------ ------ :C\J ! :.'US I 214 

16 ··--------------· ------ 2ti 202 
I 

22t:i 

17 -------·-··-·--··1· -----r ~~~ 190 
I 

264 

n<"t.l Xov. ]let•. - ~~---l~ng~l ~t·pt.l_ o: .. ~OY. I llt•c. 

17\J 11-: ....................... 1 40 I 119 331i I' :CH 

168 19. ······--··------/-----·, ·.:ot', I 17\l / :~2)-1 211 
218 20 ................. ______ I , 1\JU 278 22G 

g ~r:: :: : :! ! ~~, 1~~! i~: ~~1 
~: , ~~::::::::::::: ... -- ',-::: J ~~~ i. ~~:~ i ~~: . ~~~ 

;~ '! ~~ 0 I ;~: ! i~; j f~ : :~ 
~: : ~~:::::::::::::::::~---~~-~--~~~-~ ~~~ --~~~- ~~~ 
J:-,s . I 

]tiS :1 :\f l':tll. ...... 
1

.. .. .. 1 II. 2S -, 1 223 

"Dt•eeJnLt•r :C7 t:> J>ecentlwr :n, ~trean1 fru;wn; tlis<"lmrge approximak. I• !\o rt•<·unl. 
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Jfc11u doily di.~f'/utl'f/1', in -~~·r·und~lett, 1!( !:1·d fhlw· Rira at Agricnltuml Culle[!e, ~1fi1·h., 

fur l.'IC;J,II 

nay. 

1.---------., -----.---------
iL ............ . 

4.-------------
!) _____________ _ 

(; _____________ _ 

7 -------------

1-i •••• - ---------

9.-------------

10.-------------

11. ........... .. 

12.-------------

13 .. ------------
lL ............ . 

15.------------. 

16.------: .. ----

17 .... -------

1~----- -----

19.---------.---

20.-------- .. ---

21 .. ------------
22 .. __ ........ __ I 

23.------------. 

24.---- .. -------

2:J.-------------

26.-.----------. 

27-------- .. ---. 
28.--------.---

.Tan. F!'l•. ~far. Apr . 

~0\l 1, ;):,:1 1' 700 

],"i-1 1,::20 1, ti70 

20\J 1. 1 w 1 • n::o 
:!XIi \Ji'iO 1, 0110 

:)47 79."1 1, 420 

;);)f, til iS 1, ~)70 

::u:; j ;,m : 1. ~~~~~ 
~t\::)' 4;)1 2,110 

~0-1 :w:z 2' 070 

~:04 400 1 , 7t>O 

-!fiX 1, fi\c\0 

ti.)/ 1, .)\c\0 

1\!4 I 

1i9 

!tit\ 

lti2 

1ti2 

1,')3 

17JS 

],),"i i 

1491 

140 ' 

93-! 

l,WO 

~I-ii 

391) 

341 : 
31{) ' 

1, 21i0 1, t\\lll 

], 020 2, 240 

784 2, 700 i 

tj/9 I 2, fi;)O I 

tH3 2. ~-~0 ' 

5til 1' t\."!0 

2631 
204 

199 ' 
1"19 

1S41 
179 

170 

170 

214 

9li:J 

.')04 1,1110 

4711 X:iti 

-H7 • 

360 

:t!O 
I 

:t3t5 I 

ti2! 

nr, 
::lx-1 I 

;-).-,;.!I 
-117 

4t\ll I 

-100 ·, 

:l:lfi 

29 .............. 1,01\0 

80 .. ----------- 1' \110 

31. -- - - -- -- - - -- - 1' \l\c\0 

Mt•an.... ::l:{/ 
I 

214 

~0~ 

1\clli 

271 

2-1-1 I 

~1-~ I 

190 ' 

174 ' 

1t>3 I 

1-tn I 

12fi 

llti 

112 

107 . 

102 . 

102 ' 

\12 II 

\II-i I 

]]2 

H'2 I 

9.'1 

101 ' 

1-lt\ 

1.12 1 

1-lti 

1-lti 

],-)~ 

1~~ 

102 

7ti 

1)\) 

ti9 

til 

7'2 

76 

76 
72 

\12 

~0 

so 
ss 

107 

98 

126 

lt>3 

1.'14 

lltl 

1S4 

2.'1.5 

214 

168 

131 

llti 

102 

92 

S4 

81} 

76 

65 

1)5 

:ill 

;)0 

4'' 

76 

202 

202 

li9 
202 

244 

214 

I tiS 

·13ti 

Jlti 

107 

11ti 

107 

xs 

Aug. 

,"i() 

so 
so 

107 

179 

190 

15S 

12ti 

98 

107 

i-(."i 

:--;ept. 

80 14G 

72 HiS 

fill ~s;, 

(j;) ti24 

.5S 872 

G5 1, ~40 

ti.~ 1,100 

7'2 : 
46 

:; I 

~0 

12ti 

];)2 

174 

3x4 

li02 

771 

ti.Jti 

417 

i~Ofi 

23S 

202 

1\JO 

20~ 

17\1 

s.)fi •• -- -- -- -~~ 
1-., I -t·>·-· 

1- I -u 

Oct. 

li'l."i 

15:--i 

1.'},'; 

HiS 

1\Jol 

HiX I 

lYti 

320 ' 

3S± I 

320 

2ti4 

232 

202 

19o I 

li.J ! 

lti8 

1G8 ' 

1.5S I' 

1.~2 

l!ti 

1-11 

12ti 

126 

1Hi 1 

107 I 

107 

1H\ 

112 

107 

112 

107 

li:l 

I~.:C, 

102 

I 

1Hi 

·"·" 12ti 
107 112 

107 107 

102 102 

9.'1 107 

107 112 

HX 107 

\JS 107 

9X 

1.),'-: 

232 

220 

1\JG 

202 i 

2:10 

220 

174 
1\JO 

179 

1ti:3 

ltiX 

1tiH I 

1ti8 

Hr. 

1:n 
131 

107 

].')~ 

102 

107 

73 

7i 
73 

87 
94 

97 

90 

90 

90 

118 

118 

113 

117 

113 

113 

105 

113 

117 

113 

103 

a:-:t.rt'Hill fw;wll, di,;dutrge approximatP, .Ta!luary 1 to 21>, in<"lusiYL'; February 1ti t" ~rardt ti, ill<'lll­
sin·; fll'Pl'llllll'r 13 t~> :n, itwlm;in·. 
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Estimated nwnthl:t rlisr·hro·f/1' u( Red ( '!'llrn· Rire1· at "lyl'l"cnltlll'rtl Colleyc, J[irh., fn!" J[!O:J 

lllld 1!108. 

[Drainag-e area, 358 square miles.] 

:\font h. 

( ___ R_u_n_-oc-ff-. 
lHReharge in Recond-feet. 

I 1-'ec-ond-feet 
· per R<(1UlW ~~~{;~,~~ 
[ mile. 

I :\Iaximnm. , :\finimmn. 

1-
:\ft>nH. 

190:2 1 

ReptemlH:'r _____ . _____ .. ___ . __ -I 
October .. _______ .. ____ .. ___ .. 

K oyem her ___ . ________________ : 

December _____ . _____________ _ 
I 

HW:i. ! 

January _____________________ _ 

February _ . ____________ . _____ -1 

March _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 

ApriL _______________________ _ 

1\Iay ____________ ~ ___________ _ 

June ____ ----- _____ ----·-----
.T uly ________________________ _ 

A ugu~t ______________________ _ 

Reptember ___________________ _ 

OctobPr _____________________ _ 

November ___________________ _ 

Deeeml H'r ___________________ _ 

I 

Tlw yt>ar __ ~--- __________ I 

812 

717 
384 

7H 

1,990 

1, fi.50 

2,110 

2,700 

271 
52;) 

R5G 
1,240 

:i84 

2.57 
121) 

:?,700 

10 

1-!6 

136 
1.58 

170 

I•! ....... 
,., 

...... ) 

14() 

107 
RS 
-.. ,.-, 

l•l ....... 

1---- --------

14-:1: 

285 

223 

322 

337 
571 

969 

860 

1-!3 

154 

132 

172 
423 

178 

152 

1o:i 

0.40 

. 80 

. 62 

. 90 
------~- , __ 

--~~r 
~: ~~ 1

11 2.40 

. 40 

• -1-8 

1. 1 p, 

. .J-8 

. .J-2 

. 2P 

. H7 

KALA::\IAZOO HIVl~R NJ<:AR ALLEGAN, ::\HCH. 

0.45 

. H2 

. 69 

1. 04 

1. 08 

1. ti5 

:3.09 

2.68 

. 46 

. 48 

. -13 

1. 32 

. 47 

. :i3 

13.09 

A g·aging- station -was cstahli:-;hed at the clam of the Kalamazoo Val­
ley Electric Company, Trowbridge Town::;hip, G miles up~tream hy 
river from Allegan, April ±, 1901. The dam is of timhPr erih work 
filled with :-;tone, resting on a pile foundation in clay hardpan. The 
dam i~ equipped with three Taintor segmental flood gates, eaeh of 1H.7 
feet clear width. In the adjacent power house, forming a portion of 
the dam, are eight -!:3-inch Leffel-Samt-lon turbines arranged in two 
set:-~ on a horizontal shaft, eaeh set controlled by a sPparate governor. 
The gaging· rec·ord includes the number of hour!-\ of daily run; the 
average gate opening of the turbines, as indicated by the index wheels 
of the governors; the stag·e of water on the tailrace gage; and the 
reading of the cre~t gage. The crest gage is set with its zero at the 
elevation of the horizontal spillways of 20 feet crest width eaeh, which 
an'. closed hy the Taintor gate;-;. The erest gage also serves to show 
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the depth flowing over the crests of the Taintor gates or of fla~hboards 
placed thei·eon. ~ \_ l'Peorcl of the opening and do~ing of the Taintor 
gate~ is also kept. The pond above the (htm eovcrs an area of 1,000 
acres. Th3 turbines run continuously awl the flow of the stream is 
nearly all utilized, except in times of extreme fre.shet. At stwh times 
the water level is controlled hy means of the flood gates· described. 

The crest and tailrace gages are set with a difference of elevation of 
12 feet, and both are referred to the top of the masonry pier at the 
entrance to the flume as a bench inark. The elevation of the zero of 
the crest gage is 83. H6 feet; dhat of the zero of the tailrace gage, 71.95 
feet. 

The effective head \'aries from ~1 to 23 feet. The record is main­
tained in cooperation with the Kalamazoo Valley Electric Company, 
the gages having· been set under the direction of H. C. Hoagland, 
superintendent. One power plant of this company contains a 1,500-
kilowatt multipolar generator, and the power is used for long-distance 
transmission to drive interurban electric railroadH. Two similar 
power plants, both above the former, have been erected, at which 
similar records are maintained. 

A measurement of the high-water clisehatge of North Draneh Kala­
ma?.oo Ri,Ter nt Albion, :Nlieh.' ::\larch n, 1003, at the eleetric railroad 
bridge, :-1ho'n'd the tlow to he 2:12 :-;econd-feet, or 1. 68 seeond-feet per 
squal'(\ mile from the tributary drainage area of 138 square miles. 

Tho oh~ervations at thi:-; station during 1HU3 have been made under 
the direction of R. E. Horton, distriet hydrographer. 

The following discharge measurements are reported by George S. 
Pierson: 

October 6, 1895, river very low. Mean discharge for forty-eight hours oyer a 
spel'ially cunstrueted weir on crest of dam at Otsego, 2.51 set:ond-feet. 

Jnly 9, 1901, discharge measurement hy floats run through a 20-foot length of 
cro:-s-section, 652 second-feet; loeation, four or five miles above gaging station at 
Trowbridge clam, and just above confluence of Pine Creek. 

Diseharge measurements of Kalamazoo River were made a~ follows 
during 1908 by R. E. Horton: 

August 1, 190:3: Diseharge measured at Camp Groun<l bridge, near .~lhion, 
hdcnv junction of two main branches, 1H second-feet. a 

August 7, 19Q:-3: ::\forth Branch Kalamazoo Rin'r at bri(lge 2 miles sonth of 
Bath .Mills, Mich.; disehargt', 52 second-feet .. b 

August 8, 1903: Routh Branch Kalamazoo Rivt>r, near Comlit, Mieh.; <lis­
charge, 120 second-feet at head of mill pond. 

Kalamazoo River drainage basin lies in a morainal district underlain 
by an artesian basin at considerable depth. The stream receiveH a 
considerable supply from springl"l issuing from a cusp of the terminal 

a Water ~urfaee. i'i.lil fed below top of out;;ide l>rictge ehonl, near left-hand abutment. 
11 .~bon· millJ>ond. \rater ~nrfuee 3.3Y feet l)elow top of fioor eye beam; downstream Hide, left-hand 

end. 
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moraine left by a glaeier of the later iee epoch. The outflow from a 
group of spring~, known a;-; the Torrey SpringH, near Alhion, Angu~t 
9, 1H03, was foutHl to he 4-.7r. seeoncl-feet. Camp Ground f-;pring, 2 
mile~ downstream, yielded in August, 1H0:1, o.as ~eeond-foot . 

.Afam daily diNcharrJI', in .~econd-fed, ~~f Kalamo::oo Rita '"'Ill' .lllegan, ~Vich., for 1YO:J.a 

}lay. .Tan. Fl'l•. ::\far . 
I 

Apr. I ::\lay. I .rune. .July. 
I 

. \ng. ;-;ept. Oct. I Nov. Dee . 
__ I ____ I I ------ --- -- ---- - - --------

I I 

I 
I 

1.- ............ - 1, o:.;~, 3, ~;:;9 3, 5·!6 1, 4i-'i 1,(;,-;~ 9;,u '":)ti 1, ~~-~::. 1, 5.50 1,:i92 li46 1, Oti1 
I 

I 

2 ............... 9li~ 2,156 3, 737 I 1, 477 !)•I 1' ll~l~ s:~t_; 7ti.) 1, 030 1, 342 915 8tl0 
i I 

3 .............. - 1, 9(il) 2, 5~0 3, 740 1, G46 1,n19 95:l K:3li 1,m4 1,180 1,240 1, 033 1, 061 

4 •.............. 1, Xfl7 2, 47li il, 4-51 1,GOO 1, 377 765 ,>;9\J 998 1,249 1,017 997 985 

5 ............... 1,·1H ~. 174 3, i\44 1, 982 1, .536 76;) 930 1, 63() 1, 327 1, 379 911 1,125 

6 ..... -- ....... - 1, Stili 1, 860 :~.-t~4 1, 306 1, 1G8 1,197 846 1, 429 1,121 1,039 1,1152 (l~~ 

7 .............. - 1,1-12 1, 7.'11 3, 19.') 1,8% 1, 225 1,182 8-!6 1,134 8.51 1,183 1,171 \197 

8 •.............. 1, :.'70 1, 791 3, 1~1 1, S93 1, 388 1,136 900 1,1-1-5 1,349 1, 1~5 5 1,095 

9 ......... - ..... 1, X22 I 1, 5:.~9 3, 577 1, 76.5 1,133 1, llll 900 1,135 859 1, 737 [lll 858 

10 ............. - Xlli ! 1, 73~ 3,:-14-1 1, 7~4 1,313 81}.) 82() 989 1,247 1,666 7-!.5 1,084 

11. ........ -- .. - Ti-l 1, 713 4, 378 2, 346 1,004 864 828 1,117 1,174 1, n76 I 7ti3 

I 

1,084 I 
12 ......... - .. -- \lli2 1, 906 4, 3-19 2,161 815 865 G98 1, 3;)2 851 1,285 912 1,174 

13 .............. 94:-i i 2, 021 3, 717 2,699 1,028 836 899 900 1,311 1,287 1, ~(i3 1, 021 

14 ......... - ... - 76:--1 

I 

1, 700 B,45S 3,396 1,169 765 899 963 1, 4G7 1,22:3 1, 257 415 
I 

1fJ .............. 1, li21 
I 

1, 712 3,0().') 3,095 1,145 1, OG.'i 900 899 l,GX4 1, 12-i 1,1:13 438 

Hi .............. 1, 497 1, 375 2, 6!)6 3, 798 998 845 816 701 1,125 1,714 1,141 841 
I 

17 ............. - 1' -!~'1 1, 2ll4 2, 931 4, 336 676 900 877 97.5 2,4.')7 1,061 I 1, 226 973 I 
18 ...... - ....... 1, 4L'i 913 2, 35.') 4, 3i4 1,099 900 694 975 1, 6.54 S51 1' 1.~:; 1,6:3.5 

19 .............. 1,147 780 2,5-!9 4, 210 815 8:3ti 1, 007 782 2,GRO 1, 27 t 1, Oi2 1, 2-!6 

:.'0 .............. 954 589 2,090 3,111 732 915 982 910 1, G48 1, 2-1:3 
I 

1, 22li 1, :~liS 

21 ......... - .... 1, 1-!9 1, 04-'i 1, 7~10 2, ti69 889 76.5 1, 2tiG 899 1, 061 1,100 1, 226 1,fJt)3 

22 ..... - ........ 1,173 1, 70li 1, 867 2,f>0:3 1,039 1, 297 1,0!10 84.') 1, 392 924 1,088 1,344 

23 ............ ·' 1, llli9 1, 427 1, 6:31) 2, t).50 1, 170 900 1,054 6.)() 1, 27-1 1, :.'09 1,072 1, 3~12 

24 ......... -.-.- 1, u:m 1, 907 1, 8S2 1, iGl I 
1,3.11 1, 809 990 70~1 997 1, 988 1, 22G 1, G30 

~5 ... ------.---- tl-12 1, 607 1, G:3\J 
i 

2,4HI 1, 333 1, 2ti3 1,0-1± 797 1,593 2.59 1,0~8 1,193 

26 .............. 1, 1)40 1, 391) 1, 34.5 :!, 072 1, 281 
I 

1, 4.-;9 848 7Yi ], 22-" 921 I 931 1, 11(l 

~~: :::::::::::::1 1,178 1, 872 1, 410 2, 331 1,191 1,190 879 70.') 1, 5:.'8 1, 037 1,034 SIS 

2, 434 a, 2-11 1, 766 1, 8-53 1,151 88-i 1,045 1, 073 1,f>09 8~l3 97G S72 

29 .............. :l, 809 .. 1, 567 1,766 1,091 i, 127 83tl 905 1, 24.'i 741) 1,103 985 
30 .............. 1, .512 1, 309 1, 6-'iG 1, 022 997 990 1,.')18 1, 061 1, 047 1,2tH 1,1GO 
S1 ..... _ ... _ .... 1, G25 ------- 1, 2-11 

1 ....... 
947 ------- 900 1,363 ------- 900 \!88 

I I I ! 

a Thi,; tahlt• not eomJ_mrablt> with preeeding year~· reeord ginm in Water-Supply Paper 83, pp. 269-273, 
in whieh only tht' normal flow b included us available for power, the fre::;het discharge being there 
omittcci. 
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J~':-:timatnli!WIIthl,~r di.~.<.,Ull'!)t' u( J.Colrui!W!OII Rir't'l' /11'111' ~Uicgan, Jiich., fur 1:10.~. 

[llrainag-•· an·a. 1.111 ~qnaru mile~.] 

I •i,.whargl! in ~l·ermd-fel't. Run-off. 

::\laximn1n. ::\linimnm. 
\ :-:eeond-fL'l't Ill' ,th i~ 

l
l"'r ~qnan· i 1 1,1 e 

mile. H 
1 

"· 

----

::\lolltlt. 

January ---- ------ ---- ----- --- ::,SOH li-t~ 1' ;~~t)S 0. H>~ 1. Ui 

1.~0 1.:?4 Fel•rnary .. 2-+1 GSH 1, 7H4 --- -- ------- ---- -- -- .-), 

1. s4 :?. 12 Jlan·lt ______ ------ ---- ---- -- -+, :--;rx 1' 241 •) 700 -, 
A.pril --- ----- ----- ----- -- - ~ - -t, :)7-t 1' :lO() 2, ;)~l~l ]. 1):3 1.R2 
May_ ----- ----- ----- --- -- --- ] ' 7HH H2 1' 11R . 7ti . 87 

Jnne -------- --------- --- ~ - - - - 1' sm1 71).') 1, 014 .A9 77 
C'> I . 71 . )~ Jnly _____ ----- ------ ----- --- I, 2titl nn-± 908 

Angnt-:t ------ ------ -- -- -- -- 1' GIS iOG 1, 012 . t)9 . 79 

Septeml w :· _ ------ ~ - . ·----- - - ~ ~, tiSO Rill 1, :iGti . ~2 1. 02 

. Rl .93 Octolwr 1' 
-.-.- 2;)~1 1, 1R8 ------ ------ ------ ---- ,,-), 

. GS . /.5 
':•J . x:3 . ,_ 

Nnvein1H:'l' --------- ---- ------1 1' 22fi f) 1, oox 
De<~em1 lt'l' ----- ---- ---- ----- 1, H:lO 41!1 1, Oil 

--·--

'l'lw year -------------- -t, ;-~7H i) 1,-tCM . HH 1:?.H5 

WI'. .T< )i4El'l [ l:IYER AT BUCHANAN~ MICH. 

A gaging ~tation was e~tabli:·dw<l on St .. l oseph Hin~r at the clam of 
thP Bn<"hanan ElPctric Light and Powpr Company, 1 mile below the 
Yillage of Bu('hanan, April 1, 1 !HH. Thn clam i:s of franw timber of the 
Beard~lP)~ typP~ 10 fet•t hig-h~ rmcl re:-~t:s on e~u·th foundation~ leakage 
lH'ing pnwentNl hy mean:-; of triple ~heet piling at the down:-;tremn toe. 
The up~trt'an~ facn of the clam ha:-; a :-;lope of approximately 2.± hori­
zontal to 1 n·rtical. The down:-;tn~am side i:-; al:-~o faced 'vith a t-<loping 
apron~ the two slope:-: meeting at thn ere:st at an angle of £HF. The 
dam is levr•l and 3H~.5 feet in length. The crest gage is attached to 
piling· 45 feet up:-;tream from the crest, and i:-~ read at 7.:10 a: m. and 
5. ?.o p. m. each day by Charles E. Babcock. 

At the right-han!l :-~ide of the :stream i:-~ situated the Buchanan electric 
light plant, containing three special ±:--;-in<"h New American tnrbitw:-;, 
1~H5 model. These are controlled by a single 'V ood ward govt>rnor, 
and a record i:-4 kept of the number of hour8 per clay the wheel8 are 
run and the ~nrerage opening of the spee(l gate. 

On the left-han(l 8icle of the dam are two 35-inch Leffel turbines in 
separate y(•rtical-eylinder cat-<es connected to a single governor; from 
them power is transmitted to adjaeent mill~ by manila, rope. A record 
i~ alt-<o kept of the daily operation of thc:-;e tnrbiue:-4 hy Charle:-; E. Kis­
senger. Tlw. n.n•rage working head on the water wheeb i:-; 11.25 feet. 
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A :-~mall amount of leakage through the clam existed in lHOl, whieh 
wa:-~ repaired during· 1H03~ an e:-~timate of the leakage wa:-~ o btainecl, and 
a new profile taken. 

The .... e data, together with the latt>r weir coeffieient~, obtained from 
the C nitecl States Geological Survey experimeut:-~ at Corndl l' nin~r­
:--ity, willenahle the cli:-~ehargc for preceding yea.r:-~ to he recalculated, 
and the re:-~ults will prohahly l•e inercasecl somewhat. 

The reeord at Buchanan is kPpt through the cooperation of Hugh 
H. Hosford, superintendent of tht• cl<"etric light and power plant. 

FAWN lUVEI~ XJ<;AR WHITE J'I(}EO~, l\IICH. 

Fawn River is a tributary of St . .To:-~t>ph River, risiug in northern 
Indiana, near the 1\;Iichigan linP, flowing generally westward, eros~ing 
and reeros:-;ing from 1\iiehigan to Indiana and entering St .• T oseph 
River at Constantine. The llrainage ha:-;in i:-; flat ·with :-;oil of sand and 
loam, and contains numerous lakes and undrained ponds, Klinger and 
Pickerel lakPs being the largest and having water-surface areas of 
about 1 :-~quare milt, ca('h. 

A gage 'va:-; Prectt'd at the highway bridge below the abandoned 
Kicld mill clam.± miles from \Vhite Pigeon, .T uly ±, 1HU3. The stream 
stage has lwen observed tw~iee daily, by \Yilliam Proh.;t, on a yertical 
graduated seale attached to the downstream left :-;ide of the bridge. 
Disdmrge measurements han' been made from a boat at a point 500 
feet downstream from the gage. 

In the winter the stremn freeze:-; over at and he low the gage, thereby 
changing tho r~c'lation lwtweeu the ~tagc or diseharge of the stream, 
as comparNl with open pl'l'iods. 

The observations at this station during 1HU3 haxe been made under 
the direction of H. E. Horton, district hyclrograplwr. 

Di.~r-lWI'[/C llll'lt811/'r'JIII'IIf8 1!t' Mur·n Hil'r't" /11'11/" 1J'hitc Pigeon, J[ieft., in 1!10.}.(/ 

]lnt•·. Hy<ln>gTnJ>lil'l". 
I h~~l~g-h~. l >i~elmrg-L'. 
~-----

Fill. Scmurl)id. 

Spring--------------------- C.<1. \Ventnt<m·----------------~1 

July -L. ______ .. __ __ _ __ _ _ _ _ _ W. ::\I. Uregory ________________ _ 

Auguf-!t 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ R E. Hnrt1 •n ___________________ ' 

1>8. tiO 

1•1. 70 

1. HH 

a :-<trean1 llll'a"un·•l fru1n boat by current n1der in ~mouth ehaunl'l :<eetiou bl'!ow bridge. 
u Approximate. -

533 

102 

1-!5 
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Jftnn drtil!f [/ltf!l' height, ·i11 feet, of Fawn RivPr new· lJ7u'te Pigeon, Jfirh., for 1908. 

1. 8.'1 1. 75 1. 70 1. 80 

1. 90 1. 70 1. 4.5 I 1. 85 1. 70 1. 7.'i 1. 70 

1. 80 1. 80 1. so 1. so 1. ,').') I 
1. 90 1. 70 1. 80 1. 70 

1. 7.') 1. 90 1. so 1. 80 1. 70 1. 90 1. 70 1. 80 1. 80 

1. 80 2.05 1. so 1. 7."> 1. GC 1. 90 1. 70 1. 70 1. 80 

UIO 2.10 1. so 1. 70 1. .')!) 1. 70 1. 80 

1. 80 2. 20 1. 90 1. 70 1. 9fi 

RT. JOSEPH RIVJ<JR AT MENDOX, MICH. 

This Btation was established October 25, 1902. 1 t is located at the 
Marantette highway bridge, near ::Hendon, Mich. The bridge has a 
single span of 13G.5 feet between abutments, stands squarely across 
the direction of the current, and afford:-; a fairly permanent crosB sec­
tion for gaging, the bed }wing of Bmooth clay. There is a bend 
in the stream a Bhort distance above the bridge, hut the channel below 
for some distance is straight. It is broken by an old bridge pier 
in the center, which eaw-:es eddying and some dead water. Little 
Portage River flows parallel to and about 1 mile dit-~tant from St. 
Joseph River at :Mendon, and was at one time diverted across the 
divide, affording water power with a fall of 20 feet, but this has been 
di:-;continued. The drainag·e area above 1\Jarantette Bridge is 8±± 
square miles. The gage is a vertical hoard attached to a cedar post 
near the water\; edge in the village, about half a mile above the 
station. It is read twice each day by 'Villiam P. );!cCoy. Little 
Portage River enters the St. .T oseph between the gage and the measur­
ing section and complicates the problem somewhat. The bench mark 
is the top of the head of a spike driven into the brick wall at the south­
east corner of Masonic Hall building, 150 feet northwest from the 
gage. Its elevation is 19. H5 feet above the zero of the gage.. The 
growth of aquatic plants in the channel changes the relation of gage 
height to discharge during the summer. 

The observations at this station during 1903 have been made under 
the direction·of R. E. Horton, district hydrographer. 
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Dixclwrye uu:a.~w·u11ent8 ~~( ,\'t. Jo.~eph Rirer at Jfendo11, Jfich., in 1.'10.]. 

Dat<•. Hyrlrograplwr. 

- -~--- -~--------

Gage 
height.<t 

---

Peel. 

Ilist•harge. 

--~~-

Secoud-Jf'd. 

March :?U _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Horton an1lHnundPy ___________ I 8.00 2,:196 
May 11 ___________________ _ \Y. l\L <-;.regory ______________ _ 1. 6:? 949 
July 3 ____________________ _ ___ .do _______________________ _ 1. 80 530 
July 6. ___________________ _ · ___ .rlo _______________________ _ 1. 70 467 
August 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Horton and Murphy _____ . ___ _ 2.00 436 

2.00 777 August 31 _________________ .
1 

\\r. ~L Gregory ________________ ~ 

I ! 

a DiHcharge mea~nre<l at :\Iarantette bridge gage at Mendon po~t-offil'l'. Portage Creek enters 
between bridge and gage . 

. Mean dail!f gay!' lu·iyltt, in fat, uf St. Jo.~eplt Riutt' at J[ell(lon, Jlir·h., fur 1[103. 

Day. JaiL 

L..... ........ 4.20 

2.............. 4.00 

3.............. 2. 70 

4.............. 2.50 

5 .............. 2.20 

fL............. 2.20 

7......... ..... 2.18 

8.... .......... 2.50 

9.............. 4.80 

10 .... ····· ..... 4.45 

11 .............. 4.40 

12 .............. 4.50 

13 ........... --- 4. 4.5 

14 .... ----.----- 4. 32 

15 .. ------.----- 4. 2.') 

16 .. -.--- .. ---.- 3. 90 

17.-------.--- .. 3.80 

18.-----.-.----- 3.RO 

19 ......... ---.- :3.4.') 

20 .............. :). :30 

21 .. ----.------- 2. 7.5 

~2 ... ----------- 2. 60 

28 .... ·-··· ----- 2. 3.5 

24 ......... ----- 2. 30 

2.) .. -- ····· ----- ~. ~2 

26.--- ..... -- ... 2.20 

27 .............. 1 2.20 

2H . ............. 2.12 

29 .. --.---- ... -- 2.l.'i 

30 .. -- .... -.- ... 2. 7fi 

31. ............ _I 3.45 

}'Ph. I Mar. ! Apr. :\lay. Jt~~-=-~.Tuly.l Aug. I Sept. I (_~-;;~~ Dec. 

8.:18 8.50 1.82 2.35 1.50 ~~~~- ~~ 2.fi0 -1.70 1.18 1.20 

3. 60 :~. 70 I 1. 80 2.15 1. fiO 1. 70 2. 00 2. 50 1. 70 1.15 1. 20 

3. 62 3. 88 I 1. 92 2. 08 1. 50 1. so 2. 00 2. 42 I 1. 60 1. 10 1. 20 

3. 85 3. 90 . 2. 35 2. 00 1. 50 1. 78 2. 00 2. 40 1. 60 1. 10 1. 25 

4. 02 3. 98 I 2. 65 1. 90 1. .50 1. 70 2. 02 2. 35 1. t)O 1. 10 1. 25 

4.10 4.00 2.70 1.90 1.50 1.70 2.15 2.30 1.60 1.10 1.30 

4. 40 4. 45 2. 80 1. 90 I 1. 50 1. 70 2. 20 2. 20 1. 70 1. 10 1. 32 

4. 45 4. t).'i 2. 7-5 1. so I 1. fi2 1. 7o 2. 25 2. 10 1. 7.5 1. 10 1. 4o 

4. 85 5. 00 2. 65 1. 80 1.110 1. 72 2. 30 2. 08 1. 80 1. 10 1. 40 

2.85 4. 90 2 .. 5.1-i 

I 

1. 68 1. 60 1. 80 2. 28 2. 00 1. so 1.10 1. 40 
2. 32 4.72 2.58 1. 62 1. 55 1. 80 :.!.20 2.00 1. 80 1.10 1.40 
2.30 4.30 2.8.5 I 1. 5tl 1. .'iO 1. ."\0 2.15 1. 90 l. 78 1. 20 1. 40 I 
2. 20 4.10 3. 60 1. 50 1. 50 1. 72 2.05 1. 88 1. 75 1. 20 1.40 
·~.18 B. 85 4. 90 1. fiO 

I 
1. fiO 1. 65 2.00 2.02 1. 75 1. 20 1.40 

I 

2.1.5 4.40 5.45 1. 4.5 1. 48 I. GO 2.00 2.10 1. 7fi 1. 20 1. 40 
2. 20 3.30 5. 65 1. 40 1.40 1. 60 1. 90 2.10 1. 7.') 1. 20 1. 40 
2.20 3.25 5 . .55 1. 40 1. 40 1. 60 1. 90 2.20 1. 70 1. 30 1.40 
2.22 3.10 i1.1fi 1. 38 1. 40 1. 92 1. 80 ~. 22 1. 6fi 1. 30 1.40 
2. 2fi :~. 0~ 4.80 1. :3;) 1. 38 2.0:) 1. 80 2.28 1. t)O 1. 2.) 1. 40 
2. ~i) 2. \);) 4.fl0 1. 82 1. BO 2.10 1. 80 2.8.5 l.fiO 1 ')') 1. 60 
2.2i\ 2.8;) 4.00 1. 80 1. 30 2. 25 1. 7.') 2. 80 1. ))() 1. 20 

I 

1. 60 
2.30 2.7fi 3. 60 1. 80 1. .ji) 2.:10 1. 70 2.80 1. 8.') 1. 20 1. 60 
2.80 2.6.5 3.15 1. 38 1. 8.5 2. 20 1. 70 2.~5 1. 30 1. 20 1. 70 
2.6.'i 2.5fi 3.0.5 1. 40 1. gs 2. 20 1. 70 2.20 1. 30 1. 20 1. 70 
3.00 2.35 3.00 1. 40 2.00 2.1.5 1. 70 2.15 1. 30 1. 20 1.65 
3.00 

I 

2.80 2.95 1. 48 2.00 2. 08 1. 70 2.00 1. 2.5 1. 20 1. 60 
3.12 2. 20 2. 7;) 1. 50 1. 92 2. 02 2.05 2.00 1. 20 1. 20 1. 60 

3.20 2.0:'-i 2.55 1. fiO 1. 90 2.00 2.20 2.00 
I 

1. 20 1. 20 1. 60 

......... 2.02 2.50 1. 50 1. 80 2.00 2.30 2.00 1. 20 1. 20 1. 60 

1::::::: 
L!l.'i 2.48 1. 50 1.80 2.00 2.40 1.90 1. 20 1.20 1.60 

1. 87 ------- 1..50 ------- 2.00 2 . .'iO ------- 1. 20 ............ 1.60 
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FOX lUVEl{ A'l' 01\'IHO, WIS. 

Thi:-; station was e:-;tahli:-;hed November 2~, 1902, by L. H. Stockman. 
It is loeated at the eity highwa.r bridge at Omro, \Vis., about 2,500 
feet from the Chicago, ::\-1ilwaukee and St. Paul Railway :-;tation. The 
gage is a yertical hoard fastened to a pile in the proteetion to the cen­
ter piPr. It is read twice each day hy \Villiam Hr·rner. Discharge 
meaBtll'Pments are made from the five-span highway bridge, which has 
a total length of 3;)0 feet between abutments. The initial point for 
soundings is a nail in the footboard at a point directly over the right 
abutment and opposite the end post of the hand ndl. The channel is 
straight for l,ooo feet above and below the station, and at ordinary 
stages practically all of the water flowioi beneath two :-;pans of the 
bridge. The heel is of :-;oft material and ii-i thickly on:·rgrown \Yith 
water plants, except in the mwigahle channeL Tlwre is no velocity 
except in the navigahle channel, and eypn here the stream beeomes :-:;]ug­
g·ish at low stagPs. The right bank is hig-h, and the left hank is low, hut 
neither is subject to overflqw. Bench mark No. 1 i;-; on the water tahle 
at the southwest corner of Hobinson's store. Its elevation is 17.24 
feet aho\·e the zero of the gage. Bench mark .Xo. ~ i:-; a cross on the 
south abutment, on the upstream side. Its elevation i:-: 8. H7 feet above 
the zero of the gage. 

The ob:.;ervations at thi:.; station during 1903 haYe hecn made under 
the direction of E. ,Johnson~ jr. ~ distri('t hydrographer. 

]Ji~l·ltw·ul' )/1('(/SIU'e/111'1/IS rf Fo.r Hil'l'/' Iff Oim'o, Jl'i.~., ill 1!10/1. 

J)ak. Hyclrographc•r. G.age I I>i~eharge hl'Ight. . ' 

Janua'y 6" ________________ -I L. R Stockman _______________ _ 

Jan nary 26 a ________________ , _____ 'lo . ____ .. ________________ _ 

February 21 a _______________ I_. ___ do . ______ .. _. ______ . _ .. __ _ 

:;~~:~:":::::-:- ·:::::: :: ::1:::::;: ::::::::::::-:::::--:-:: 
J nne -! _ . __ ..... _ _ _ .... ____ j . ___ . do _________ ........ _ ..... . 

Feet. : ,'-.'aond-jeet. 

-!.70 62.~ 

4 .. 5o I 536 

""· 20 1 
549 

6.60 2,984 

6.20 1, 4.50 

5.70 62.5 

6.05 1, 0.50 

June 20 _____ --~~~~-----~-~-~-----do . -------------------- -.~---'-----'-----5 .. 50 691 

a River frozen. 
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J[eun dail!f gaye heiy!tt, in f1'ef, ~~r Fo.r Ril'el' at Oml'o, H'i8., fur HI!U awll.'!O.·J. 

------- ---~---- ----~-~-----

Day. Jan. Feb. :\Iar. Apr. ' -J\I:·.-1 Jnnt•. July. I KoY. Dee. 

--,----~-

1\.IOZ. 

1. .......................... .............................. . 

2 .................................................................................. . 

~:.::::::::••·•••·•••·•::::• ••••••••l••••••••r••••·•••,•••::·:::••:••••• •••••·: 1:••••••••••:••:• 7 ................................... 1 ................................ ~ ...................... .. 
8 .................................. j..... ... ...... .. . . ....... , ........ 

~~· •....•...••• ·••····• . t···J···· 
I 12 ................................... 

1 

4 .. 50 

4.6.5 

4. 60 

4. 6.5 

4. 65 

4. 70 

4. 70 

4.50 

:l,50 

4 .. 50 

4.50 

4 . .50 
13 ................................... ' ........ 1

. ........ ... .. ····•··. ..... .• . ........ ..... 4 .. 10 
14 ................................................................... ' ................ 1 •• ••• • ·l..'lO 

15 ............................ ·······.········ ........ ········.········ ................ 1...... 4 .. 50 
I ~ I I 16 I • 4. 5.') 

:::•••••••••••••••••••••••••1••••••••

1

••••••••,•••••••·,···•···· •······· •••••••• ••••••••- ····:::.1 :: ~~::::::::::::::::::::::::::: :::::::: :::::::: ::::::::':::::::: :::::::: ::::::::.,:::::::: :::::::: i :: ~~ 
22 ........................... 

1 

•••••••• , •••••••••••••••••••••••••••••••• 

1 ........ 1········ 4.60 4.1'10 

~:: : : : : : : : : : : : : : ::: : : : : : : :::: : :::: : : : I:: : : : :::!: : : : : :::. : : :: : : : : :::: : : : : ::: : : :::I: : : ::::: !: ~~ ~: ~~ 

~·:::::: :: : :::••· :: [/ :· :J::: : :1 :•::: i :::: :: :~:J::: :·:! 1 ~.i li~ 
IRR Ui-0-!--BO 
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},fean dl(il!f grtr~e heir1ht, iu }'ef, '!( Fo.r Ri1•1T at Omm, TVi8., fm· 1902 anrl1.9.'M-Cont'll. 

nay. ~~~-! 
1\Jll:\. 

1. .. - ........... -. 
.-, ------- --· ----------------.-
3 .......... ·- ............... 1 

'· 70 I 4. 7ii 

-1.. 70 

4 .............. : . ........... 1 -1.. 70 

5 ......... -- ............... . -1.. 70 

6 .......................... . 4.70 

7.-.-------------------- 4. 70 

8 .......................... . 4.70 
9 ...... - ................... . 

10 ............ - ............. . 
4. ~: 
4.na 

11. ......................... . 

12 .......................... . 
4. GO I 

4. till 

13 ...... - ........ -.------ ... . -l..tiO 

14 ........ --- ....... . 4. till 

15 ........... - ... -.- ........ . -1.. ;,;; 

16 .......................... . -1.!10 

17 ...... - .... - .... - ...... . 4 .. 50 

1~ ......... --- ............ . 4.50 

19 ............ ---.- .. -- 4.5o I 
20 ...................... . 4.50 

21. ...... - ............. -. ·1. 50 

22 ......... - ............... . 4.50 

23 ................ - ....... . 4 .. 50 

24 ........................ . 4. -1.5 

25 ........................ . ~.40 

26 ................... - ... . 4.40 

27 ....................... . 4 .. '>0 

28 ....................... . .!,,')0 

29 .... ··- ............... . -l.f>O 

30 .......................... . 4. flO 

31 .. ·- -· .................... _! 4. 50 
I 

Fe h. I 

4.40 I 

4.40 

4.40 

4. ;,o 

4.4fi 

-1..40 

4. 40 

4.-l.ll I 

4. -1.0 

4. 4-51 
4.50 

4. ,')0 

4.4.'i 

4. ;,o 
4.ii0 

4.50 
I 

4. 4o I 

4.30 

4.30 

-!. 30 

4. 20 

4. 20 

4.20 

4. 20 

4.20 

-1..20 

4. GO 

5.10 

""·I Ape. I May. .Tune. I .July.] KoY. ! Dee. 

~9-0 1,- ,~,~ ... '· 70 - :30 -::f .. ~~ 
4. 7i"i 6. 5f> 5. 70 ti. 25 5. 30 .. . .. . .. .... -

4. 70 6. 60 5. 70 6. 1fl 5. 20 

4. 70 

4. 80 

4. 90 

5.20 

fl.35 

5.55 

,'), 7-'i 

6. 00 

6.55 

ti. 75 

11.0.'1 

5. 85 

ii. 70 

ii. 7.') 

.'i. 70 

G.20 

G.30 

G. 30 

o.35 

G. 45 

G. 50 

6.50 

G.iiO 

(i •• '>O 

G.10 

G.60 

G. no 
G.40 

6.40 

6.40 

6.40 

tl. 30 

tl. 20 

6. 20 

6. 20 

6. 30 

li. 30 

!1.40 

6.40 

6.20 

6.20 

G.10 

6.10 

G.OO 

G.OO 

5. 90 

5. 90 

5.90 

5. 90 

5.90 

fl.9S 
,-,_go 
r, go I 

~- 80 I 
n. 80 

,'), 70 tl. 10 ii. 20 

5. 70 

.'i. G5 

fi. 60 

fi.fi5 

5.50 

6. 00 

6.00 

ti.OO 

ti.OO 

G. 00 

fi.5ii 6. 00 

fi.20 .... .. 

~: ~~ [:::: : .... ::::::: 
.'i. 20 ............... . 

~: ~~ 1:::::::: :::::::: 
5.GfJ G.OO fJ.40 .............. .. 

i'i.60 
1 

ti.OO 5.30 .............. .. 

.5. 60 I fi. 90 5. 30 , ....... . 

fl. Sf> fi 90 fJ 30 I 

::: :: ;: : :r:·:::: 
fl. GO .5. 70 5. 20 

5. 70 5. GO .5. 10 

5. GO i). 60 I 5. 10 

~: ~~ I. ~: ~~ ~: ~~ 
5.80 6.65 5.10 

5. 85 5. GO 5. 00 ............... . 
.5. 85 5. 50 . 5. 00 

1

. __ . __ ...... ___ _ 

5. 90 5. 50 ,'), 00 ............... . 

~E ~:~ ,::·: I ... \ : .. : 
6.251 f>.40 i··--··--i···············--
G.20 1 ............... :

1 

........ 

1 

....... . 

FOX RIVER AT WRIGHTSTOWN, WIS. 

This station was established November 19, 1902, by L. R. Stock­
man. It is located at the highway bridge, about 2,000 feet from the 
Chicago and ~orthwestern Raihvay station. A small tributary enters 
just above the hridge on the right side. There are no dams nearer 
than Kaukauna, ·which is 6 miles· up the river. There is a small island 
just above the bridge, near the right bank. The gage is a vertical 
hoard fastened to a pile in the protection to the central pier; it is read 
twiee each day h,v Peter Van Lieshout. Discharge measurements are 
made from the upper side of the six-span highway bridge, to which 
the gage is attached. The initial point for soundings is a nail in the 
railing at the left end of the bridge. The channel is straight for 2,500 
feet above and below the station. At the bridge the channel is 460 
feet wide, hroken h,v fiye piers. The right hank is low~ the left hank 
is high, both being- covered with grass to the water's edge. The entire 
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flow pa~ses beneath the bridge at all stages. The bed of the stream is 
of elay and loam, is without vegetation, and is permanent. The current 
velocity is moderate and well distributed. Beneh mark No. 1 js a 
projecting stone in the northwest corner of the foundation of the 
American House at a point two-tentht-i of a foot above the sidewalk and 
2 feet from the corner of the foundation. This building is located on 
the' street that crm:;ses the bridge. The Plevation of the beneh mark 
is 20.21 feet above the zero of the gage. Bench mark No. 2 is a cross 
in a limestone rock in the east end of the south hridge abutment. Its 
elenttion above the zero of the gage is 12.46 feet. On the vertical 
face of this abutment i:-: an arrow pointing upward to the bench mark. 

The ohsern1tions at this station during 1!10:) have been made under 
the direction of E .. Johnson, jr., distriet hydrographer. 

Di.~r·lwl'!fl' ll.'t'll .. ~llrelllent.~ ~~t' Po.r Rit•n· uf TV1·ight.~town, TT'ix., in 190.'1. 

-----~--~~----~~~~~~~~~--;--~~~-

Tlatl'. Hyclrographer. , G!lgc 
height. DisPharge. 

January:?------------------ ·L. R. Stockman ______________ _ 
Jan nary 2:! ...... _ ... _ .. ____ . ____ .do __________ . __ .. ___ ... _ .. . 

Fe brnar~· 1 H •••...•••••• _ • • • _ •••• do . _ . _ ................... . 

nlare h :!:) - - - - - - - - - - - - - - - - - - - - - - - -ao ------------------------i 

April 13 ....... _ ....... _ ......... do _____ . _ ............... _ 

April Hi .. _ .. _ ................ _ .. do _ . _ ... _ ............. _ . _ 

May H .. _ •..... _ ............ 
1 
..... tlo _. _ •. _ ......... _. _. _ .. _ 

J nne 3 .. _ .... _ .............. I. __ ._ tlo _. _ ... _. _ ........ _ .... _ 
I 

June 19. _. __ . _ .. _. _ ......... i ..... do .... __ ........ - ....... . 

July 22·-------------------- E. C. ~Iurphy ----------------
July 29 ............. _ ...... -I L. R. Stockman. ___ .... _._ .... . 

October 2fl ....... _ .......... j ..... do •. _ ..... _ .............. . 
! 

a River frozen. 

Feet. 

6.40 

6.80 

7.00 

4.70 

7.45 

6.90 

6.90 

6.90 

6.80 

6.85 

6.60 

7.0R 

--------~-

Serond:feet. 

a 3, 176 

114,137 

a4, 214 

2,118 

7,939 

6,319 

6, .513 

6,298 

.5, 941 

5, 194 

4, 743 

f), 988 
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_Mfllll d11if!l !fllf/1' lu i!;ht, in f1'd, 4 F'o.r Hit•cr ul H~1·iyhtst111rn, Wi.~.Jur 190;] 11nd 1.908. 

]lay. 
I i . I i • • • I 

~:;: 1 • F~. }far. "~pr. 1 :\l~y-I.Tu!IL'. :1ly. ~n~~ ~l'pt. 1-~--~~~·=--~~e~ 
I ' I I 

! ! ] ~10:!. 

1. .. ---·········---
•) 
......... ------------------------- ------~------ ------------

!::: ::::::::::::::::::::::I: 
,5 __________________ _ I --------------- ----------------- ·----- ------
6 .. ---.- ........ - .. - ... - .. .. -....... _,_ .. -.-

~::::::::::::::::::::::: .. _::::: ::::·- --::::1:::::: 
I 

-: -----

9 ...... - .... --.- ..... -- ... -- .... , ... ---

111~ -_- -_- -_- :_ -_- -_- -_- -_- -_- -_- -_- -_ -_- -_- -_- -_- -_- -_- -_- -_- -_- -_---- -:::::I::-
1~----- .............. -- .......... -..... :::::::1_ :::: .. -
14 ............. ------------ ______ · ______ ! ______ ------ .. 

' . -----------------------------

t\.45 

fi. 4:1 

II. iiO 
li. ;,;:; 

li.50 

6.55 

5.3.') 

:1.75 

li. 40 

6.1-5 

li.GO 

il . .'iO 
;),1)0 

ii. 70 
15 ......... _. ___ ... ___ ... ___ ..... _ ..... 1 

...... _ ..... • _____ I_ ........... · ...... i ...... ! Ii .. 50 

16 ..................................... 1 

...... ------. I I I G.l)fi 
17 ..... -------------------- ...... 1 ............ : ...... J..... -----~------ .................. 1 

G.4'i 

18 ........ _ ....... _ ....... __ ..•.. I..... . .... _I_ .... _I_.... . .......... _ ..... _ ..... _ .... _ . . . . . . G. 40 

G. !0 ti. 40 

n. 45 

!1, 70 

ii. 45 

il.35 

li.30 

:l.60 
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J[cun doily [IU!Jt' hl'i!Jht, in (etf, rf Po.c Hii'CI' ut n-l'i[tht.~!OI/'11, Tn.~., _fiH j,()():J and D/08-
Contiuued. 

nay. Jan.~-~~~-~ ~fa~ I ~pr~ I ~Iay.IJtme.l ~lly. ~~-
··· ! ! I 

1 ......................... ti.IO II G.l;, ti.J;i n.sii ri .. '-'ll ti.ti5 G.sii 6.1iO ti. so 7. 2f> ;,_ !Jf, G. 20 
·• > •o " ~- ~ - ~ I . "l I > ~" > > 
---·----------------······ "·" : ,J.i-l 5.S0 (,};) /,01_ h .... I b./•) b.l>O li. \JO 7. 20 ,·,_liO 6. 80 

,,_............ n. :l:'l , ti. 7ii G. SO 7. ~;) .-,_ 70 7 . .J.O li. so ,-,,li", 7.00 7.20 G.75 6.30 

-!. ........ . 

."! ........................ . 

11 .•....................... 

/ ....................... .. 

S ....................... .. 

9 ............. . 

10.: .......... . 

n ............ -. 
1:2 •.......... 

13 ............ . 

14 ... ·- ................. . 

15 ....................... . 

16 ........... . 

17 ............ . 

HI .......... .. 

19 .......... .. 

20 ........................ . 

21. ... - ............. -- ... -. 

~~-- -------------. 
~:l. ............ .. 

24 ......... . 

25 ........... . 

2G .... : ......... . 

27 .... --- ...... . 

~8 ........ .. 

~9. ----- .. . 

30 ...................... . 

31.-- .......... . 

,-,_ Gii , G.tiO ' 6. 85 7. ,_.., ti.u;, 7. ;,o I li. oo 11. ;:JO 

:i.l.'i i (),75 I 7.00 7.\J;i G.\JO t1.70 ;,_30 li.ti;l 

7. 00 G. 3fl ti. \JO 6. ,')fi 

6. \JO ti. iO tl. 90 6. GO 

G. JO I 6.80 

li. tiO G. 8;", 

li. GO li.12 

G. 80 

6. \);) 

6. 40 

7.ll0 7. 00 
7. f).) G.,-,;:, 

7. 00 7. o:, 

ti. 70 ;,_ .JO 

G. 7;, I ti. 10 

5. 90 li.HI 

6. i),) 

G. 50 

G.10 

5. 20 

G. GO 

7. 20 

7 . .JS 

13.90 

G. \10 

5. 80 

5.tlfi 

5.5.') 

6.4!> 

ti.f,O ii. 70 .'i. H-i G. 95 G. 9.) 5. ;jii ti. 20 5. 70 7.10 7.1f, i'i. 45 6. 50 

11.10 G. S7 !i. !10 7. O:i fi. C-5 6. \).') G. 00 .5. 70 7. ~0 7. 20 G. GO G. 60 

G. :30 7. o;, 7. 00 7. /.'i 5. :-:;, 7. 00 6. 00 tUIO 7. 80 li. 20 ti. 8-5 6. 50 

ii. 5o 7. 10 n. \1_-, 7. n;-, G. 10 7.oo ;,_ ;-,o n. no 7. 20 5. 9;, n. 8.''i 6. 5o 

n. ;,o 7. 00 7. o;, 7 . .JO . n. 75 G. 90 5. 90 G. GO G. :50 7. o;, 6. Sf> 5. 50 

6. :.o 7.o;, 

6. 75 G. 15 

''- 90 .'1. 9;) 
7.00 10.80 

,-,_ ;,o I G. ss 
ii. 7o I 6. 9:-: 

6.110 7.00 

G. 90 ! 7. 0.) 

7.00 

fi. \JO 

7.10 

7. :.m 
8.li:l 

7.li0 

6. 00 

7. :-15 n. 70 
I 

7. 77J • G. 70 

7.15 I G. 70 

:-1;: I G. 80 
l>. 9'l ' .5. 90 

.5. \J5 I G. fl,') 

G.10 7.00 

6. 8;) 6. 90 

5. RO 

5. 7I1 

n. 80 

G. 7f> 

ll.80 

ti. 70 

n. 70 

5. 3.1 

G. 90 

7. 00 

n.oo 

.5.!-10 

ti.l-\0 

G. 90 li. 20 

G. 90 7. 30 

5. 90 7. 40 

5. 70 7.40 

G. 70 7. 40 

6.90 7.50 

(i. 90 tl. 70 

6. 80 6. 80 

7. 20 

7. 20 

7. 20 

7. 20 

6.8.) 

5.80 

7. a.1 
7. o:, 

(i.80 

!), 70 

5. 8.') 

6. 65 

G. 70 

7. 35 

G. 75 

G. 80 

5. 45 

G.40 

6.80 

6.8.) 

G. GO 

6.60 

5.80 

6.00 

G. 8.i ti. 8;) 4. ~10 t>. 7;, ti. 90 .5. t>O G. \10 ll.l-\0 7. 80 7.17 fl. i-10 6. 40 

li. \10 

tl. 90 

;,_ su 
fi. 70 

G. 8-'i 
I n. \IO 

n. \J.'> 

G. I-I:> 

ti. Sf> 

5. 9:l 4. HO tl.l-i:'> 7. 00 5. GO 1>. DO 5. 90 7. 40 7. 0;) 5. 60 G. GO 

li. 80 fi. ;,o 
1 

G. 70 ti. 90 .5. 60 7. 30 7. ();) G. 85 G. GO 

tl. so t) . .JO tl. llO t> '3\ . 6 SO G. 70 6. 80 7. 40 G.lO 7.10 5. GO 

G. so fi. 4f> ,-,_ \JO : ~: ~~ I ~: 7.5 .5. RO : G. 90 7. 40 ,'), 80 6. 75 5. 00 

7. 07 G. :3."> .'l. 90 1 1 •• ,o . ti. 6.5 .r1 . .to 6. 90 ti. 30 G. 9;-, G. 25 3. 80 

l> 8- I ~ .,. 

11 " ~o 7. 20 li. ;);, ), ,) I /, -·' ,), I 6. 50 G. 90 6. ().') 7.10 G. :!0 4. 20 

G.Ofi 7.00 
1 
7.~0: n.:i5 ti.tiO 7.00 7.30 7.10 f>.90 5.20 

5. 60 G. ~JO I 7. :w : tl.i-10 G. GO f>. 90 7. 8.) 7.10 .5. 90 5. 40 

---G~~~~~---J~I~ ti.tiO _5_.4_o_. __ _____c_~_~-_o_u_.~------·-5-_4o 

• 
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WOL:I!' RIVEH AT WINNECONNE, WIS. 

This station 'vas established November ~4:, 1902, by L. R. Stockman. 
It 'is located at the highway bridge at \Vinneconne, \Vis., about 1,000 
feet from the Chicago, Milwaukee and St. Paul Railway station, and 
is one-half mile below the mouth of Lake Poygan, which is drained 
by Wolf River. The flow at this point is influeneed by the direction 
of the wind and by the lake. For this reason it was discontinued July 
30, 1903. The gage is a vertical board fastened to a pile at the lower 
end of the protection to the central pier of the drawbridge. Readings 
have been made twice each day by C. P. O'Toole, the bridge tender. 
Discharge measurements are made from the eight-span highway bridge, 
to which the gage is attached. The channel is 600 feet wide between 
the bridge abutments, and is straight both above and below the station. 
The section is deep and th~ flow is sluggish. The right hank is high 
and the left bank is low, but the water is confined between the bridge 
abutments at all stages. The bed of the sh·eam is composed of silt. 
The bench mark is on the water table at the extreme northeast corner 
of the Union Bank Building. Its elevation is 12.81 feet above the zero 
of the gage. The initial point for soundings is a point marked by 
three nails and an arrow at the left end of the bridge, directly over 
the abutment. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Discharge measurements 4 TVolj' Hirer at Hrinneconne, TVis. 

Hydrographer. h~/iht. I Diseharge. 

-----------1------------------- ___ ,_ ----

Date. 

Feet. 8ecoud-jeet. 
January 5 a _________________ L. R. Stockman _______________ . 5.50 904 
Tanuary 24 a _____ .. ___ .... _. ____ .do ___________ .. __________ _ 5.30 1,436 
February 20 _ _ _ _ _ _ _. _ .. _ .. ____ .do __________________ . ____ _ 5.00 1,285 

6.60 9,998 March 24 ______ . _ .. _ . __ .. __ . . ____ do ________________ . ______ _ 
I April 15 ___________ .. ____ ... · . ____ do _______________________ _ 6.90 3,808 

6.70 3,537 
6.40 3,194 ~;:e ~~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

I 
----------------

u River frozen. 
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Jfean drrily garv heig!tt, in feet, of lVo~l Riva at Jrinner·owu·, Wi.~., fot· 190.! und 1.903. 

I>ay. .Tau. I Feb. I_Ma~
1 

.\Ior. .July. Xov. 

190:2. 

!. .................................................. ,.... . ...... , .................... .. 

2............. ............ .. .................................. ' ........ ~ ............. .. 

~:: ::::::::::::::::: :::_ .... -: ::: :J::::::::I:::::· -::::: :::::::· ... : : .... :::::::,:::::::. 
5 ........................................................................................ . 

' G ........................... ! .... .-......... ...... ........ ..... .. ............ ~ ... .. 

15 ......................... . 

:::::::::::·:: _

1 

- -- t- 1:::::·:-J-::! 
I ~ 

E: __ :::::::: ::: :: :: : 1 

: : : r~~ 
26........................... ...... . ....... ........ ........ ...... .. ........ ........ .5.55 

~~:.:::::::·:····::·····:::••/•••]::: :::::::::::-------- --~:· ~:-•:_:::::_:::::::·~~~~~ 

5. 50 

5.50 

5.50 

5.50 

5 .. 'i0 
5.i)() 

5.50 
1).50 

5.50 

li.50 

5.40 

5. 40 

fi.40 

5. 40 

.5.40 

5.40 

5.40 

fi.40 

5.40 

5.40 

5.50 

5.50 

5. 50 

5. 50 

5.50 

5 . .50 

5. 50 

5.50 

5 . .50 
.5.50 

.5 . .50 
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. Mcun duily yagc lteiyltt, infect, <d Wo~( Hil'fT at Winneconne, Wi8., for 1.902 awl 1.'103-

Continued. 

Dny. I Jan. 

--- --. --~--

HlU.~. I 
1 ........ ---- .. - .... -... ..•. .5. 50 
::! ••••• ______ •••••• __ • _______ I .5. 50 

3. _____ ..•••. ----- .... ------ h.f>O 

4. ......................... ii.no 
5........................... :).50 

tL ..... ....... .... ... . ...... .5. 50 

7 .•............•.•......... _: 5. flO 

s.............. .. . . . . . .. . . . . -~-50 

\l ............ ····· .......... : ii.50 

10 ............. ·- ........... _, 

11. .......................... 1 

12 .. - ...... --- ........ - .... . 

13 .......... - ..... - ........ . 

14 .......................... . 

15 .. -- ............ ---. 

1G •••...•••....•••••.•• 

17.- ....... - ..... - .......... . 

18 ........ -.- ..... - ......... . 

19 ............. -- ........... . 

20 .............. - .. 

21. ....................... . 

22 .................... - .. . 

23 .......................... . 

24 ........... - .............. . 

25 .......... -. ····· ....... - .. 
26 .......................... . 

27 ............. -- .... ·······'I 

~~:::::::::: ::::::::::::::: ::i 
30 .......................... . 

:n .......................... . 

.').50 

:1.:10 i 

fi. 50 

fl. flO 

5. f>O 

ii. 50 i 

fl. 50 
.5. 50 ' 

.5. 40 

5. 40 

5.40 

5.40 

:'i. 40 

5.40 

5.40 

5. 40 

fi. 40 

5.30 

5.30 

5.30 

5.30 

5.30 

Feb. 1 )Iar. Apr. May. June. July. Kov. 

I __ -----------
I Dee. 

ii. 30 

fi.30 

5.30 

il.20 

fi.20 

5.20 

5.20 

.'1.20 

.). 20 

5.10 

5.10 i 

il.HI i 

il.10 

il.10 

il.OO 

5.00 

5.00 

5.00 

5.00 

il.OO 

4.90 

4. 90 

4.90 

4. 90 

4. 90 

4.80 

4.80 

4.80 

I 

~::~ I 

4.80 

4.80 

4.80 

-L 90 

4. 90 

4. !JO 

4. 90 

fl.OO 

fi.OO I 

fi.10 I 

r-.. 2il 

.'i. 30 

.'-..60 

5. 70 

fi.80 

."-.. 90 

6.00 

6. 20 

6. 30 

6.40 

6.50 

6. 60 

6. 70 

6.80 

G. !lO 

6. 90 

6. !JO 

7.00 

7.10 

7.10 

7.20 

7.20 

7.10 

7.10 

7.10 

7.0il 

G. 90 

6. 80 

6. 95 

7.10 

7. 00 

7. 00 

6. 90 

6. 80 

6.85 

6.90 

6.80 

6.80 

6. 75 

6. 70 

6.80 

6.80 

6.80 

(1.80 

G.80 

6. 70 

6. 70 

6.65 

6.60 

G.tiO 

6.65 

6. 70 

6.6.'i 
6.60. 

6.65 

6.70 

6. 70 

6. 70 

6. 70 

6.80 

6.80 

6.80 

6.80 

6 . .SO 

6. 80 

6 . .so 
6.80 

6.80 

6.80 

6.80 

6.80 

6.80 

6.85 

6. 90 I 
6. 90 I 
7. 05 

6. 90 

7.00 

7. 00 

7. 00 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.20 

6.20 

G. 20 

6.30 

6.30 

I 
7.00 

7.00 

7.00 
(). 90 

6.80 

6.80 

6.85 

6.80 

6.80 

6.80 

6. 70 

6. 70 

6.60 

6.60 

G.30 --------~----·--· 
6.30 

6.30 .. ...... 1 ........ 

6. 60 6.30 

6. 50 6. 30 ::::: ::: i:::: : ::: 

1~ n~ :: ·J : 
:: :~ ~: :~ I : : : : : : : : I : : : : : : : : 

6.30 6.20 1-------- ........ 
6.30 6.20 --------[--------

~: ~~ 6. 10 I' -...... I •••••••• 

::~ : ::: :J: :: 
. ':10. ::: j::: :+ ::: 

------------~--~~--~--------~-

l<'OND l>G LAC RIVER (EAST BRANCH)~ AT FOND DU LAC, WIS. 

Thi~ station ·was established in J\tlay, 1903, by E .• Johnson, jr., 
assh;ted by L. R.. Stockman, and it was discontinued .July 30, 1903. It 
was located at Division street high way bridge~ four hloeks from the 
Chicago and Northwestern R.ailway station. The gage was a vertical 
hoard fastened to the left abutment of the bridge. Headings were 
taken twiee eaeb day by P. Roos. Discharge measurements were made 
from the single-span higb,vay bridge,.to which the gage was attached. 
The initial point for soundings was the inside of the end post of the 
hand rail at the left end of the bridge on the upstream ~ide. The 
channel i~ straight and bas a width of 50 feet. The bed of the stream 
is soft and overgrown with weeds, and the current is greatly influ­
enced hy the \vincl. Both hanks are high and never overflow. The 
bench mark was the water table at the soutbea:-;t corner of Maey and 
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Division streets. Its elevation was 11 feet above the zero of the gage 
and 11.3± feet above the eity datum. 

The observations at this station during 1903 haye been made under 
the direction of E-. Johnson, jr., district hydrographer. 

Di.~l·hal'f/1' uu•asm·pments 4 East Branch Fond dn Lac Ril•e1· at Fond dn Lor, TVis., in 190."1. 

I Gage I. 1 I height. lHw wrg!'. 

,--~---~ 

nate. Hyr!rographer. 

I 

Pat. 8ecrmd-jert. 

April 1 i ............... _ _ _ _ _ L. R Rtockman. ___________________ . _ _ _ 61 

l\iay 12 .. ___ . _ .... _ ... ____ .................... _ .... do .. _ ............... _ .......... _ .. _............ 1. 2 87 
- I 

Jl,[ean daily [11/[!e height, i11 feet, of Ea.~t Rra11ch Fond dn Lar Ri1·er at Fond duLac, lFis., 
for 1908. 

I ' I I 

Day. ___ __ __ Day. I ~In~. (nne.
1 

July. ~~ _ May. Jurw. July. 

1 1 fifi 1 00 12 ............ 1 ...... 1.20 .80 23............ .90 11.00. 1.00 

·.2
3

:_·_.:_·_.-_.:_:_:_:_:_:_:_:_ -_·:_:_:_:_:_11
1

:_4
3
0
0
- :_

8
9-
0
'i 113 ............ [ ...... 11.20 .~;--, 24 ............. 1.25 .. 9.'"> • 90 

14 ................ ..11.20 .90 I 2fi .. 1.3fi .90 ,80 
1 

I t.oo I •Jo·_-_·_-_-_·_.-.-.-.. -.1 1.-,o- .. ~o 4 ................... 1.30 .80 I 15 .................. 1.25 - '' 

5 ............. -----·1 1.30 .80 11~,----------·.·.---.·.·_-_l·_·_·_-_-_·_ 1.45 1.05: 2i ............ l.iO .80 
tL .................. 11.30 .80, 1.20 .80 ~~- 28 ............ 1.8i) .80 

i I 1. 30 0 80 18 .. -- .. ----.. .. .. .. 1. Ofi 0 90 I 29.-- ...... - ... 1. ti5 0 80 s::::::::::::: :::::: 1. 3fi . 80 19............ . . . . .. 1.1511.00 30 ............ i 1. iO . iO : ..... . 

9 ............. ! ...... 1.30 ,80, 20 ............ • 1.10 1.0~ 1.00 I 31.. .......... 11.50 :--····1·····• 
10 ....... -- .... - .... 0 1. 25 . 0 80 I 21. .. - .... -- .. 11. 35 ° 9;) . 0 90 I I 
u ............. : ...... 1.35 .80 I 22 ............ 1.15 .90 1.00 

FOND DU LAC RIVER (WEST BRANCH) AT FOND IlG LAC\ WIS. 

This station was established in May, 1903, by E. .Johnson, jr., 
assisted by L. R. Stockman, and wai:oi discontinued .July 30, 1903. It 
was located at the Groye Street Bridge, {) blocks from the Chicag-o 
and Northwestern Railway station. There are small rapids just 
above and an old dam site 3 blocks _above the station. The gage wa~ a 
vertical board on a pile of the Chicag-o, 1\;lilwaukee and St. Paul Railroad 
bridge 150 feet below the station. Readings were taken twice each 
day by Peter Thomas. Discharg-e measurements were made from the 
single-span highway bridge. The initial point for soundings was a zero 
mark on the sidewalk over the face of the right abutment. The chan­
nel is straig-ht for-150 feet above and below the station. The current 
is swift, and there is but one channel at all stag-es. Both banks arc 
high. The bed of the stream is composed of gravel and sand ·with 
some roeks. The bench mark was a hydrant at the corner of Grove and 
Hiekory streets. Its elevation waH 22.31 feet above the zero of the gage 
and 28.97 feet above city datum. 
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The ob~eryations at thiH station during 1H03 have been made under 
the direction of E .• T ohnson, j r., district hydrographer. 

Discharge mmwrernents of JVest Branch of ~Fond dtt Lw River at Fond dn Lac, TVi.s., in 
190/J. 

~--------

---~-~-""" _ _ -'-----H-r<i_r-og_r_tq-Jh_l_'r. ____ --h-~l_.ii~t. Di~eharge. 

Fed. Sa·1md:f'eet. 

April 1 7 ___ .. _ . ___ . ____ . ___ -1 L. R. Stockman ......... _ . __ .. . 1. 7 I 72 

May 12 ____ . _. _ .............. ---.do -----------------
1 

1.2 1 29 
June 5 . _ .. _ ... _. _ .... _ ..... ' .. _ .. ( lo .. _ .. __ . _ ... _. _ .. _ ...... i 1. .551 32 

J[ean drtil!f !Jaf/1' heiuht, infrd, u( Jl'l'.~f Bmnr·h f!fFowldttLacRiL'PJ'atFonddnLac, lris., 
{ol' HIO.i. 

Day. jl\fay. 
1 
June. I .July. 

1.......... .. .. .. . 2Ui0 I;~. 70 

2 .... --- ... -- .. --- 19.30 13.60 
3 .......... , ....... 1S.65 13.30 
4 .................. IS. 2.') 

5 .......... ' ....... 17.95 

13.10 

13.10 

6.---- .. --.! .... --- 17.55 13.10 

7---------- -- .. -.. 17. 10 13.00 

I' 

Day. :\fay. ! Jnn-e.l'· .July. !, Day. 1• May. June. 

1:! ................. 16.~-i 13.20 •123...=. 12.25 ~~~ 
1 13 ................ 

1 

16.00 13.20 ! 2·!......... 13.00 lli, 20 

j 1-1 ......... 
1

....... 16. 00 13. 10 j' I 25......... 14, 00 ' 16. 30 

1-~------- .. , ... -- .. I 15. 80 I 13. 00 . 26--------. I l.'l. 8) i 15. 90 

Hi .. ----- .. -------: 15. 65 i 12. 90 I 27-------.. :!X. 55 H. 50 

18 ......... -------' 14.00' 13.00 29 ......... 23.50 14.00 

17 ................. 1 15.5.5! 12.80' 28 ......... 125.95 l-L20 

8 ................. 17.10 12.90 19 ................ 14.2fl' 13.00 30 ......... , 23.50 14.00 

9 ....... ___ ....... 17. oo 12. so 20 .. _ ...... 
1

11. .')0 14.60 • 13.10 31 21 8.5 

July. 

13.00 

13.00 

12.90 

12.70 

12.60 

12.40 

12.10 

11.90 

11.60 
10 ................. 17.00 13.30 2L ........ I}l,tJO 115.00 ~13.10 ......... 1, • 

n ....... ___ .... _ .. 1n .. ')0 13. -1~ I 22 ... --~~-: 11. 7o 11s.1o : 13.50 -------'---~-~ 

~IENO:\IIXEE RIVER NEAR IRON MOUNTAIN, MICH. 

Menominee River forms part of the boundary between \Visconsin 
and thP- upper peninsula of Michigan. It is formed by the junction of 
Brule and Michigamme rivers in T. -±1 N., R. 30 W, and flows in a 
general southeasterly direction, entering Lake Michigan through 
Green Bay. The station was established September -±, 1902. It is 
loeated at the Homestead highway bridge, 2t miles south of Iron Moun­
tain, Mich. The gage is a vertical board fastened to the right abut­
ment; it is read twice each clay by Theodore Moll. DiHcharge meas­
urements are made from the single~:..;pan bridge to which the gage is 
attached. The channel is straight and has a width of 220 feet between 
bridge abutments. The current is moderate. The bed of the stream 
is composed of gravel and ~-:anall bowlders. The bench mark is the top 
of the 12-inch timber bridge Reat on the right abutment over the gage. 
Its elm~ation is :32.G8 feet above the zero of the gage. During the 
winter the stream freezes beneath the bridge and it is difficult to 
obtain measurements in the frozen section. The relation of gage 
height to discharge is not the same in the open and frozen sections. 
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The observation:-:; at thi:-:; station during 1903 have been made under 
the direction of R. E. Horton~ district hydrographer. 

Di:-wharge mea.~urement~-: rd .flfeno111inee Ril'l'l' near ]run Jfountai11, Jfirlt., in 1903. 

----------

Date. Gage 
height. llischarge. 

Feet. 8r·r·ondjed. 

April 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L. R. Dtoekman. ______________ _ 5.4-0 3,409 
April Hl _________________________ rlo _______________________ _ 7.32 a 5, 570 
July 22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _______________________ _ 4.20 3,161 
A ugnst 2f) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _______________________ _ 3.60 2,357 
September 16 ____________________ do ___________ . ____ . ______ . 10.38 9,490 
October 27 __________________ '- ___ .do 

I 

rt Variable• stage. 

:t 99 2,856 

-- -~--------

Jlr[ean daily gaue lteiyht, in fed, ~~f Jlenominee Hirer near Iron J[ountain, Jiich., for 1903. 

Day. 

1. ..... - -· --- .. 

2.- ... ---.- . --

3.--.---- ..... . 

4 ............. . 

5 ............. . 
6 ........... .. 

7 ............ . 

8 .......... .. 

9 .......... . 

10 ....... -··. 

11. ...... -- .. 

2.42 

2. 48 

2 . .'i0 

2. 30 

2. 2!1 

2. 40 

:2. 3.5 

:..!.30 

:..!.3" I 

:..!.80 ' 

13 ............. 2.20 

14 ............. '2.10 

15 ..... -- .... - 2. 18 

16.-- .... --... 2. 22 

17............. 2.25 

1S......... 2. 2.5 

19....... ...... 2.82 

22 .......... .. 

:..!3. ···-·-- .. . 
2!. ......... . 2.1.') 

'25 ........... 2.121' 

2(). .... -- ... -- . 2 2;) 

27 .. --.--... 2: 351 
28 .......... -- 2. 2.5 : 

2.20 

2.15 

2.15 

2. 28 

2. 25 

. 22 

.20 

.28 

.40 

. 28 

. 22 

. 25 

.20 

. 25 

.22 

.18 

. 20 

.18 

.10 

. 00 

.\Ji) 

.20 

.:!6 

.:32 

. 45 

.88 

29.............. ., 3."! I 

30 .............. ! ~:3.~ 1'::: 
31. -- ...... - .. --I 2. 20 ... 

·-·-
----
----

---- --- -----

I 

Mar. I Apr.[ May. I June.) July. Aug.J8ept. 

2. 38 

2.38 

2.42 

2.40 

2. 3n 

2. 48 

2. 5.5 

2. G8 

2.72 

2. 7:2 

2. 75 

3.00 

3. 82 

3.55 

3.50 

8.48 

3.55 

4. 2.') 

6. 25 

8.38 

8.85 

7.50 

G. 20 

5.95 

fl. 80 

6.1.') 

.'i.42 

fi.50 

.'i.15 

4. G5 

4. 30 I 

4. 68 7. 95 9. 30 

5.15. 7.s5 I .s.o5 

.'). ti5 ' 9. 5.'i li. 30 

6. 3') 8. 80 i 7. 60 

2.2'1 I \1.451 7.05 

4. 7.') 9. 48 1 6. 50 

s.3o I 9.n 1 3.40 

5 .. "10 9.60 4.8.'i I 

.5.50 9.3:! 4. 85 

G.O:i 7. 90 4. -!.') 

6. 25 8. 98 3.90 

7. 2;) 
I 

K.10 3.50 
! 

7.1.5 9. 90 4. 40 

6. 70 
I 

9.45 6. 7fi 

7. 45 9.18 4. fiO 

7. 52 8.65 4.4.'i 

7. 5.'i 7.60 4.55 

7. 80 6. 22 4. 80 

8. 30 7. 5.') 3. 75 

7.4.'i 8. 72 4.SO 

7..'i8 9.0.') : 2.30 

7.05 7. 40 3.1(1 

r.. 90 9. 40 2. 70 

7. Gil G. 80 3.10 

7. no 7.80 2. 80 

7. /.f) 7.15 2. 00 

7.00 8.4.') 3.80 

ti.·lfi 10.40 ~- 70 
6. 82 11.85 I 2. 4.') 

7. 45 10.10 

i ....... 
10.75 1--~--~-

3. 70 I G. 25 

4 80 G. 20 

8. H.'i 5. 60 

4. 4.5 

4.051' 
3. 70 

3 .. 50 
lj: 50 I 4. 55 

3. 50 6. 60 3. 65 : 

7.40 8.00 4.00 I 

G. 30 9. 00 4. 6.') 

5. 95 8.90 .'). 70 

5. 4C! 7. 20 6. 61) 

5. 25 11.70 6.90 

5.20 6. 75 .').80 

6.00 6.60 ."1.50 

4. ().') 6 .. 50 7. 60 

4. GO 5. 40 8.10 

·LOO 5. 60 9.00 

3. 40 5.60 10 .. ')0 

3. o;) 

I 
3. 70 11.20 

2. 75 4.0n 10.40 

2.8f> 1 4. 25 9. 4;) 

2. 40 4. Of> 8. 70 

3.10 3. 75 8.00 

4. 20 3. 70 li. 81i 

3. 1.) 3. 7.') t\.\J,') 

:t 10 3. 7fi ti.8;) 

:{. 2ri 3. 8.') .'l. 90 

4.80 4.0f> 4.4'1 

fi.30 4.tifi 5. 50 

;). 70 8. 85 4. 80 

ti.85 3. 90 4.40 

8. 20 4.00 4.00 

7.10 4 .. 55 -------

Oct. I Nov. I Dec. 

4.30 I 3.SO ~ 
~:~I 
6. GO 

3.80 I 3.65 
3. 71) 3. 55 

4.10 I 3. 55 

4. 00 3. 70 7. 70 I 

7. 50 I 3. 80 i 3. 60 
7. 65 3. flO 3. 40 

7 . .'),') ;{. (;,') 3. 3.5 : 

7.10 3 .. 'i0 

I 

3.35 

6.85 3.40 3.05 

(\. 70 4.10 

I 

2.90 

6. no 4. 9f> 2.60 

6. 2fi 3 .. "!0 2.-50 

fi. 75 3.20 2.4C 

,), 50 3.25 2.45 

5.40 3. fl5 2. 4 0 

4. 8.'i 3. 25 2.40 

4. 90 2.85 2. g; 
4. \JO 2. 65 2. 6.5 

4. 90 2.8.'i 2. 3.5 

"· 20 2 •. ')0 2.30 

"· 30 
:{. 2.') 2.2n 

4. 3."> :3.00 2.:35 

4. 20 I 3.10 2.30 

4.110 2. 90 2. 3f 
:{. 80 3.00 2.t\.5 

:3.90 2. 85 3.15 

:~. S.'i 3.00 3.25 

3.XO 3.10 3.10 

3. 75 3.60 3.0 

3. 70 ------- 3.1 5 



476 STREAM MEASURKMENTS IN 1903, PART I. (~C>, 97. 

UWN RIVER ~EAH IRON RIVER, MICH. 

Thi:-; ~tation was establi:-:hed hy the engineers of the Oliver Iron 
Mining Compan~r. It is loeated at the mine bridge 1 mile below a 
dam used for ponding logs, which at times causes fluctuations. The 
gage is a vertical hoard attached to a braced cedar post at the left 
end and upstream side of the mine l~ridge. The gage-height recorf:l 
is kept by the engineers of the mining company. Discharge measure­
ments are made from the mine bridge, whieh ha3 a span of 30 feet 
between abutments. The bed of the stream is composed of gravel 
and small bowlders, and the current is 1-lWift. The stream does not 
freeze over at the gaging station. The pumpage from the mine enters 
the stream a short clistan<'e above the gage; on September 5, 1902, it 
amounted to 1. 7 second-feet. All gage heights have been expressed in 
terms of their elevation above the mine datum. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, clisti·iet h_nlrographer. 

Di.~chm·[/f' llleltl:!lll'emcnt8 '!t' I!'UJt. Hirer llNti' Iron RinT, J!ich., in 1.90.3. 

lhtk. Hydrographer. 

February 2S . . . . . . . . . . . . . . . . W. V. Sayieki .... _ ........... . 

March 10. . . . . . . . . . . . . . . . . . . R. E. Horton . _ ............... . 

Do ...................•... _ •. ( lo ....................... . 

<~ag-e J' 
heig.ht." I JS(•.hargo. 

Fret. jsrcoud-Ji·r·t. 

85.95 
I 

86.021 
86.02 

51 
62 

59 
Mard1 Hl ................... ·w. H. Crago ................... 87.-!5 246 

April 11 __ ............ ~. . . . . Crago and K ash. .. .. . . .. . . . . . .. 88. 36 422 

May 20 .................... _ L. R. Stoekman ................ 87.22 194 

July 27 .... ----------------- E.(;, J\Iurphy .................. 86.43 81 

April 16 ............ _ ..... _. Crago and Lon~................ 86. 79 1:34 

a Elevation wttter "urfaee. Uage r-t·ro = ~''· 
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J[ean rlaily [lltfll' height, in fret, of Imn Rira IWII' Iron Riwr, .Mich., fo!' 1.'10.1. 

Day. : Jan. 

~::::::::::::::I ::~: ~~ 
3._ . ___ . ______ .I 86. sil 

~:::::::::::::: 1.:~:: :: 
t> .............. Rii.83 

7 .............. XG.80 

_F"":_ >lac _,\'":_I Ma) ~Tunc ~~nO :A"":_I ~""'I '"'·I Nm. 

86. 30 86.00 SG. 40 I R6. 6ii 87. :.!0 ~ 87.00 1-ili . .'{.') 'iii. 00 Sii.lifi ' Sli. 40 

86.25 86.00 i Ri. [>() 87. 80 Xt>. 8C! . Rli. 70 8li. SO 86. 4.'i Sii. 60 Xfi. 40 

Sli. 2.') Ri1. 00 ~. 'ilil. 90 t->7. 80 Sti. ,-;Q . 86. 8.) Rli. 8.') 

1

86. 4.'l S7. 00 Sil. 40 

Sii. 25 ,'-:G. 00 ! Sli. :37 Xi. SO .'\6. 70 i'.7. 80 iiti. 92 SG. 4fi Ri. 10 St>. 40 

SG. ?0 I Sli. DO ! R6. flO ss. 00 ·"ti. i)Q S6. 80 8i .. 'iS • S6. 8.'i RG. 90 81>. 40 
I : I ,L•tJ', •JQ Sii. 1!> 86. 00 8il. fJU 87. C!O Sii. 55 86. 7-'i 87. ti.'i I 811. :-l.'i 86. SO .~ "" 

.'\G. l.'i SG. 10 S7. 65 S7. 30 l'ii. ilO 86 .. 50 87.108 ' S7. 00 St1. 8;) X6. 38 
I 

8 ......••...... Si).80 I 86.1.'1 l-iil.OO. S6.8S .'>7.00 SG .. ')O 

9 .....••....... I kii. 80 ' t-:6. 10 RG. 00 
1 

X6. 4:'> kil. 20 i-ili. 4,) 

lO ••••....•..... i 86.30! i-:6.10 SI>.OO 8G.n0 X7.10 Xti.:O:> 

Xti. 40 87. ;'R . 1-i7. 00 
I 

8ti. ilO 8i. 00 )-;G. 80 

Sti. tl-'i Rli. 98 86. t>5 

S6. :\5 Si. OR 1-\6. -~5 

86. S5 

Sli. SO 

Sl>.~->0 

11 .............. 811.30; 8li.10 XG.88 X7.X2 8i.40 Sil.8,-, 

12 .............. 86.30 86.20 87.22 :-->7.0.') S7.70 86.3:1 

18.............. 86.30 l'ti. 10 Xi). 30 Xil. 97 8S. fiO Xll. :~.') 

14.............. XG. 25 

15 ...•.•........ : X6. 2.'l 

ll! .............. .'\ti.20 

17- ... -- .. • . .. .. 86. :w 
18 .............. 86.20 

19 .............. 86.18 

28 ...... 

86.17 

XG. 17 

8li. 16 

86.1:~ 

86.10 

8(i.10 

X6. 00 

X6. 00 

XG. 00 

Xli.OO 

86.00 

.-:n. oo 
Xl>. 00 

Xli.lO 

24 .............. Rt>.10 86.10 

25 .. -- ........ -- 86.10 86.10 

XII. ~lO 

8ti. 20 

Xti. 20 
I 

Sti.liO 

:-:7.0) 

Xli. SO 

.'Iii. 2.) 1->li. 70 

Sli. 62 I 86. /0 

87.34 Sii. no 

S7. 20 

Sl>. 92 

kii. 110 

Sti. ;).') 

.'16. ti.'i I )-Ill_ 5o 

86.1)0 I .'16. 4-'i 

.'l6. f>.'i SG. 4.5 

8ti. lin l-it>.4~-> 

xs. 32 

s.-:.i12 

S7. 20 

S7. 20 

~~7. 3:) 

Kti. till 

Stl. :)0 

8G. :!:i 

Sii. :!.') 

~~:- -~0 1 -~i:. 9~ 8i. 22 
Kl>. -•0 l'l>. 8:) Si. 30 

.'\ti.iiO Xil. /C! 

Sti.50 Sti. GS 

Xli . .'iO )-16.60 

Sli. 4;) 81i. 55 

XG.45 1-\ti.liO 

)-li.ll8 

81'.9!> 

"89.28 

88.70 

8X.05 

:-;7, 70 

Sti. 115 

8li. 60 

Rti. GO 

Sl'-liO 

86.60 

1-\ti.liO 

8ti.:ifi 

SH. F.fi 

Sli. 40 

Sli. 40 

Sil. 4-'i 

Sti. 40 

kli. ·10 

SG. 2;) 

-!77 

Ike. 

.'-iii. :30 

86. BO 

81i. 30 

illi~ 80 

.'iii. 30 

Sti. 30 

.'iii. 30 

stL :~o 

Rli. 10 

kll.:iO 

Rti. :lO 

S6. 30 

Kti. 80 

Rli. 30 

si5.:m 

.'iti. 40 

1-\6.40 



478 STREAM M~EASUREMENTS IN 1903, PART I. [NO. 97. 

Rnting table jo1· Irun Rina new· I1·rm Rina, Jlich., jmm Nocemha 9, 1900, to Dl'cember 
81, 1908. 

[Stage in term~ of t'levation of watL·r l'llrfaee. Gage zero -~ t\5. For open !'eetion.] 

Gage i Di~eharge. 
II 

Gage I Jlil'l'harg<·. ! Gage DiReharge. 

I 

Gage Discharge. 
I 

height. height. height. height. 

---- ---
i 

~Feet. 8f!"011rl~(fCf. Feet. 8r·eond~(r't'l. Fat. 8ceond}i·r·t. Fcr·t. 8t·rond-jcl'i. 

85.90 54 86.55 94 87.20 189 87.R5 315 
8.5. 9.5 56 86.fi0 9~l S7.2f) 198 87.HO 326 

86.00 56 86.66 100 87.30 207 87.H5 335 
86. 0.5 58 so. 70 111 87. ~).5 2Hi 88.00 345 

86. 10 (50 86.75 118 87.40 226 88.00. 3f)l) 

86. 16 6~ 811.80 124 87.45 236 88.10 I 31111 

86.20 (55 so. 85 132 i-17.00 245 88. 1.5 :)7G 

8G.26 G8 8G.90 139 S7. ;)5 2.55 88.20 387 

86. 30 72 86. 9.5 147 87. GO 2().5 88.25 398 

86.35 76 87.00 155 8/.1).5 275 88.:30 408 

86.40 79 87.05 164 Si'. 70 285 88.35 419 

86.45 84 87. 10 r·) t~ 87. 75 295 SR. 40 430 

86.50 89 87. lfi 180 87.80 305 I 

____ I 

Gage read and discharge computed to hundredths foot elevation. 
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.J[ean daily dischar[ft', i;1 SI'Cund~feet, of b-on Ritrr 11('(11' Iton Ril'f'1', Jfirh., fol' 1900 to 1903. 

Day. Jan. , Fe h. ~-~far. I Apr. :\lay . .June . .Tnly. 
1 
Aug. , f'l•pt. (~~~ Kov. Dec. 

11 ......................... ........... , . . . . . . .......... ,, ... . . . . . . . . . . . . . . . . . . . . . . . . . . (a) (ifi 

12 ......................... · ............ 1 . ..... ...... ....... ..... ...... ...... 79 68 

ii:: :::::::: :::::: :J / / I > / / :: : : > I :: ::::: : ~ ("~; 
I 

.................. 1...... ' (a) 

~~::::::::::::::::::::::::: :.. .. ....................................... r...... ...... ~~ :~ 
· · · ·· · · · ··· · · ·· · · :· ··· · · ..... ,· .... ·1· ..... ,. ... .. 7o 6.''! 

~:::: :::: :::;: :::::::;: ;1 :: :::: ; :::: ::::: : : ::::; : / ; ; : : :: ("I ::t 

~::::"e"L ::::::::::: i :;s;/~!!' !! ! ',:::::~: :::::::: 1lS1!::! ·(~ 1 (")~ 
a No record. 
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~'feail daily di.~charge, in .~econd-feet, 4 ft'OII Ricer 11em· Iron Rii!a, ~llfich., for 1900 to 
1903-Continued. 

Day. I Jan. >• b. · M., A pc., May. J <me 
1 
~"': Aug. 1scp~ Oct Nov / lleo 

!. ........ ~~~~-............ G4 fi4 57 G5 
1 

InS _621 62 ...... 1 ...... ------ --····! ······ 
2------------------------- li6 64 i))l, li4 15.) (") 56 .................. ------1 .... .. 

3......................... l)4! (a) , 56 ti.) 132 68 64 .... ~------ 1~-: .... ------' .... .. 

:::::: .. ,::I r: I 1·: :: ~::~ ,: ~~ :: ::. : I :· : ..• ::: 

7......................... tlti (i•J' 59 (a) 98 6.5 (a) ...... ...... ! ...... .... .. 

8......................... G5 6~ i 58 101 89 62 198 ...................... .. 

9......................... liJ. 60 

1

. 59 118 89 (a) 175 ...................... . 

~~:::::::::::::::::::::::::llr~l) (ajo ~~~6 ~:~ :: :~ ~~~ 

1

::::::.

1

.:::::: :::::: ........... . 

12.. .... .. .. .. .. .. .... .. .. . li4 72 G7 189 (a) li2 

~::::::::::::::::::::::::::1 (r~:4 I ~~I ~~ (2a0)3 1~~ 1~~ I 

15......................... 64 .')s · 11 I 211 9("~. ! 761 76 
16 64 ,')\) t>l 241 "" (a) 66 

~~:::::::::::::::::::::::::1 ~~ (~0 (~8 :::! ~~ ~~I 73 

19.......... ............. 741 61 ' 5tl 285 (a) 54 

20........................ (a) ! 64 147 245 79 65 

21....................... 65 ()4! (a) I (a) 76 65 

2:2. • • • • • • " :: I 59 I l72 :: I 99 99 i . . ! • • • : • • • • 

?,-::::: < : )ll ~~ I ~ ;~ ~~: I ~~~ I : 791 : I :1::::: ()i ::::: 
28 ......................... : 62 6'2! 6.'i. (a) ] X7' 64 ............ 1------ ..... + .. --· ..... . 
29 ........ - .... - .......... ' G2 I"... . • 64 . 132 115 I 64 ............. ' .. - ... 1 ............ : .... .. 

30 ......................... : ~1 1--.... 64 15.5 ~! 1 (") 1 ...... · ............ 1 ............ 1 .... .. 

"---~~~~::: . i :: ;~1':,1·;~~:~[~1: ,:J:J::.~ .:(::: 
aKo record, 
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llfef/1/ rluily di.~chlll'f/C, in 81'1'()/lll:ti·d, r~( fnm !:ira 1/J'I(/' ll'on Hil'l'r, Jfir·h., .!;,,. 1:100 ftJ 

1[103-Continuetl. 

l>a.y. Jan.! Feb. l\lar. Apr. 1\Ia-~~~~Jnne.l.luly .. \ng-. ~l·pt.' tid. XoY.\ ]let•. 

i -~-1 ---'~~~-
1\10:.!. 

I 

~:::::::::: :::::::::: ... -- . :::::1: .. ---. 
:l. ... -.-- .... -- .... - .. -.- .. ----. - .. 

L:::: :::1: 
8 .. --.-.- ... -.---.---.-- ... -.--

9 .. ---------------- .. --- .. . 

10.------------.-------.--- ·-

11.--.--------------------- .. . 

12.----- ... ------ ... ---- ..... . 

::::·:···· :····j····· 16 .. ______ ....... ______ . ___ I_. __ _ 

17---- .. -.----------- .. --- _'-----
18 .. ----- ... - ... - .. -- .. --- ...... 

19.- ..... -------- ..... ---- .·.-. --

20.----------.------- ... --------
~1. ...................... . 

I 

ti'21 
:it) 

til 

.').! 

63 

til 

62 

til 

62 

t)5 ! 

9() 

so 
7'2 

1\8 

tlti 

71 

ili 

7t.l 
71) 

7ti 

70 

70 

7:.! 

72 

79 

tiS 

tiS I 6'> 

tiS I titi 
I 

117 

155 

155 

139 

1:.!4 

1.5n 

172 

lC!ii 

};{\) 

124 

99 

99 

\l'.) 

89 

71 

7\1 

1 

iili 

132 

189 

118 

94 

79 

72 

7'2 
114 

.'-;4 

84 

. 79 

S-t 

.'il 

lit) 

liS 

tit\ 

tili 

tiii 

tiS 

6'2 

6.) 

72 
(<t) 

72 

('') 
1>4.5 

.')4 

60 

ti5 

51 ' 
.')! 

1>4;1 

.'i-t 
lr.ji) 

1\ii 

till 

i'lli 

(j:) 

i).j 

5;, 1, 

liO · 

.j~ i 

:i-t i 

no 
,-,.,' 

ii8 

tiO 
;)~J r 

tiO 

;;s 

nS 
f)() 

1)0 

i19 

~~........... ............. 71 tis 7n titi 1-11 ~: i I:.!J n9 

:.!3........................ (11) RJ ifi tiii tit) "''I 94 tit) 

~-!. . . . .. .. .. .. . . . . . . .. . .. 1-i\1 791 7ti fiX fiO I>!:') 
1 

lr 1~ 1:!! 

:!5........................ \H 7~ (rr) 7:.! I tit) n5 , ;,fi ' ti.'i 

26......................... . . .. .. .. .. 110 HIS I 110 \H i ;,n nti ,-,fi ti.'i 

'27......................... ...... ..... 101 2-'iii. HO ti.i I ;,ti ii-1 ,,s ti.'-' 

~~~ ~ : : : ~ :::: : : : : :: : :: ::: : :: : :::: : : : .. ~ ~~ ' ~~~ , ;:: I ,:i;ll ~~ ' ~~ I ':5',_, I ::~ 
30 ......................... '...... .. 101 ti2 61 o2 60 139 c.s 1 ' '·" 

t\.~ 

6~ 

61 

18G 

:20:.! 

164 

7 ± 
71 

71 

71 

71 i 

11 I 

74 I 

71 

7-1. 

71 

71 

74 

33fl 

79 
79 

76 

74 

74 

74 

74 
74 

74 
74 

72 
72 

i2 

7'2 
i2 

72 
72 

72 
73 

73 

78 

73 

73 

73 
73 

72 

72 
31. __ ............... __ ........... ___ ... \14 ii8 i ...... 

1 

ii.'i 111 . ___ .. 
1 

1i."J 

Mean ............... -~-_-_-f·-~-----7~'--93J 1~:- Sllcc_60 ·- 59~~ 7~~::~~-c-·'ill-- 82 

a Ko rL·t·orrl. "Approximate di~charge by logarithmic extension of eurYe. 
IHR 9/ ~0-!--31 
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Jlean daily dischnrge, in sccmul:tl·et, ,~( hun Ri1·a neal' lrun Rii'CI', Jlich., fol' 1900 fu 
1903-Continne<l. 

Day. i I I I I I I Jan. Feb. l\Jar. Apr. l\Iay. June. July.; Aug. 

------~---- ---- -----

~t~•t. \ O<~tJ Kov.[ Dt·e. 

1903. 

1. ..... ------------------

2 .. -----------------------
3 ______ -------------------
4 ___________________ ...... 

5 ____ ---------------------

6 .• -----------------------
7------------ _,-----------

8 .... --------------------

76 

76 

7ti 

ill 

74 

74-
72 
72 ' 

9 .. ----------------------- 72 

10 •. -----------------------
11. _______________________ _ 

12 •. ---------------- ------

13 •. -----------------------

14 •. -----------------------
15.------------------------

16 •. -----------------------

17 •.. ----------------------

72 

72 

72 
72 

68 

68 

65 

65 

7'2 
fiX . 

tiS 

6X I 

fi;) 

ti2 

G2 
(}2 

110 

tiO 

60 
ti.) 

GO 

60 

60 ; 

56 

56 

77 

89 
89 I 

~75 

78 

207 

207 
30;) 

345 

245 

207 

15-'i 

,')() ' 84 65 

56 : 89 172 

78 ! 309 226 

193 ! 164 l- 285 

n 150 I b455 

72 I 99 .Jl2 

65 155 b .'100 

65 

68 

124 : 189 
111 ' 189 

18 ........... ___ .... -- .... - 65 56 ' 101 111 I 216 
19 .... __ __ __ __ _ __ __ __ __ __ __ 64 56 215 99 I 216 

20 .... __ __ ____ -- .... __ __ __ 64 I 56 189 99 · 189 
I I 

132 

124 

lll 

99 

~4 

89 1 

X9 I 

f/.4 ' 

76 

76 

76 

76 

99 

72 

G8 

G8 

71 

72 
72 

21. - -- -- - -- -- -- -- -- - -- -- - -- G4 I 56 142 I 94 189 72 
22. _ _ __ __ __ __ __ __ __ __ __ __ __ 62 56 1o5 ~ l-i9 : 155 I 12 

I I I 
I I 

111 124 

1B2 1:32 

1:·4'i 1101l I" 79 I 

r> 99 1 79 I 

::->4 15.'> I 79 I 
207 142 84 172 

124 261 76 139 

118 I 275 76 124 

155 : 132 

1ilil 132 

89 ' 281 

79 222 

89 

105 

94 
89 i 

89 I 

89 I 

. I 

89 I 

89 

-'14 

8! 

8-! I 

~: i 

~9 ! 

1.').') 124 

1:12 105 

169 94 

139 193 

132 207 

118 281 

109 b 600 

99 1> 715 
94 i b 52.') 

99 
1 

356 I 

10.1 2.S5 : 
94 226 ' 

94 189 

89 172 

124 

124 

lUI 

105 

99 

99 

99 

99 

99 
94 

94 

94 
S9 

i-\9 

79 : 
79 I 

781 
7R 

18 : 
7.s ' 
iS 

79 

79 

84 

(") 
79 

79 

681 
6S . 

61:( 

72 ' 
72 

i2 

72 
72 
72 
7'2 

72 

72 

72 

79 

72 

72 

72 
72 

72 

23. __ __ __ __ __ _ __ _ __ __ __ __ __ 62 llO 99 84 132 73 

24. ________________________ ' 60 GO · 105 I 84 1391 72 : 76 ' 84 , 139 89 72 , 79 

25.------------------------ tiO 60 ' 105 87 ' 139 72 79 I 89 • 132 84 72 I 79 

76 : 84 147 89 

72 

79 

79 

79 

79 

79 

79 

79 

79 

26- - -- -- -- -- -- -- -- -- -- -- -- - 60 : fl6 ' 89 I 84 I Hi-! I 71 I 89 I 8 i I 124 84 7'2 I 79 
27 ......... ____ .. __________ I 60 56 87 X4 2221 71 1 84 , i\4 111 84 72 · 79 

28.------ : -- -- - -- -- -- -- -- -- 60 : 1)6 82 I S9 3li2 72 I 2.55 I 84 111 84 72 I 79 

29-- -- -- -- -- - -- -- -- -- -- -- - 72 -- -- -- 65 
11 

S9 404 72 I 226 I 89 94 : R4 72 79 
30 -, ') I 6~ ' 118 •) '~ 1 -·> ~>11 °9 10.~ I, ,"4 1

, 72 79 --- ------ - --- - - -- - - ---- - - - - --- -- " _ .. " . (- - " " ,, -
31.-- -- - -- -- -- -- - -- -- - -- - -- I 72 -- -- -- ti5 '---- -- 1R9 -- -- __ I 1.55 i f/.7 I .S4 1------ 79 

)Iean _______________ 
1

--;--l-6o -~1m 233 s51
1 1-1al-1·-29- 1l-1-97_ 1 _1_o5-i--7~51--7-6 

--~----~-~--~'---"---~·~--~~----~---
aKo record. I> Approximate rlischarge by logarithmic extension of curve. 
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E.stimated 1/loldhl!f dischtll'!fe '!f Iron Ril'l'l' 1/l'tt/' lmn Rira, ~lfi,·h., .fot' 1.900 to 1908. 
[Drainag-e area, 7fi square miles.] 

lliHeha.rgl' in Recond-feet. Run-off. 

nate. 
Maximum. Minimum. :Mean. 

1 ---~ Rainfall 
~econd-feet : Depth in in inches. 
per s.quare I in"h '" mile. ~- ('.,. I 

~-~(;0-.----~~-~-!--- I ~----~~~-

November. ____ , _____ ./ 86 I 5H 72 I 0. ~6 I 1. 07 : 2. 02 

December ____ . __ .... -[=--==--cc__ 87- ===6=l=l-c==o='9=_l,l= ~----~2_. ____ 1_. o_oJ~===l-.1-0 
1~01. 

Jannarr--------------1 :,'~ 
1 

61 64 .86 .991 
February __ ...... __ ... ~~ 57 62 . 83 . 86 ! 

Mare h ................ 

1

. 14 7 · 56 6 7 . 90 1. 04 / 

ApriL ................ 398 64 169 2.26 2.52 

M 15° "'~~ 94 1. ·~6 1 '5 

J u: : : : : : : : : : : : : : : : : :I 1~~1 ~~ 73 . ~8 I 1: ~9 
July---------------··[ ~~- 56 116 1.55 1.7~ 

1902. I 1===l===l --- --1==-=-=-1 
March ............... . 

April ................ . 

~~:~~:::::::: :::::::::1 
July. ______ ....... __ 

August ............ _ . 

Septem her ........... . 

October ....... __ ... . 

November ........ __ _ 

no 1 

2.55 i 

172 I 

189 

54 

62 

56 

56 

45 

42 

26 

58 

.58 

77 

H3 

100 

81 

60 

.59 

70 

63 
81 

1. 03 

1. 2.5 

1. 34 

1. 09 

-80 

. 79 

. 94 

. 84 

1. 09 

1. 19 

1. 39 

1. 54 

1. 22 

, 92 I 

. 91 

1. 04 

. 97 

1. 22 

. 80 

.40 

3.25 
1. 46 

2.66 

5.27 

10.40 

2.60 

2. 10 

5.15 
3.50 

2.15 
2.65 
3.55 
4.30 

December ....... _ .. . 

1~03. 

84 

139 

2.55 

124 

202 

33.5 72 82 __ !~~~ 
--~-

1. 21 1 2. 45 

--~ I~=-'---= 

January ..... ____ ... _ 

February .... _ ...... . 

March .............. . 

76 

72 

215 

60 

56 

56 
ApriL __________ .... __ 30~ 77 

May .... __ ... __ .... __ 500 65 
J nne ..... ,. ... __ ... __ 1 HU 6l-l 

July _ .... __ ...... __ __ 25.5 76 

Augm:t ___ ... ____ .. _ . _I :?81 r H4 

September ...... ------1 71.5 i 

October .. _ ..... __ __ __ 172 I 

76 

84 

68 November ... _ ... __ .. -I 841 

December . . . . ....... ; ___ 7_9_

1

____ 72 

The year .. __ .. -I 715 06 

68 

60 

87 

119 

:?:33 
I 3,5 1 

I 
11:3 

I 

12H ! 

HJ7 

105 

75 
76 i 

112 1 

I 

.HI 

. 80 

1. 17 

1. 05 

. s:-: 
1. 8.5 

1. 59 1. 77 

3.12 3. 60 

1. 14 1. 27 

1. .51 1. 74 

1. 7:) 1. 99 

:?. 64 2. n.s 
L 41 1. 63 

1. 01 1. ];) 

1. 02 1. 18 

1. 50 20.49 

. 45 

. 60 

2. 70 

10.50 

6.45 

1. 60 

9.50 

5. 5.5 
6.60 

3.30 

1. 40 

. 95 

49.60 
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E~eanaha lUn·r ri~e~ near r~hpeming, ~outlnve~t of Lake ~uperior 
in Upper Peninl-\ula, Jliehigan, and tlow:-; :-;outhea~terly a distance of 
70 miles, entering Lake ::\Iiehig·an through Little Bay de No<1nette. 
Tlw gag·ing station i:-; located 4: lllih·s above the month of the river 
at a ~ingle-span higlnvay bridge, when· a chain gage ·wa~ e~tabli:-~hed 
in .Tune, 1903. G-age readings were made onee eaeh day from Augnl'lt 
25 to November :n, HIU3, by Henry Beauchamp. The be<l of the 
stream il-l covered with small bowlders and is rough hut permanent. 
The current is :-nvift. During the winter the ehannel is filled with 
ice, and it i~ impo.-;sihle to make di~charge measurement1-1. The chan­
nel i:-~ nearly straight and is 1H5 feet wide between bridge abutments 
without pier:-l. 

The obseiTation:-l at thi:-l Rtation during· 1!103 luL\-e heen made under 
the direction of R. E. Horton, district hydrographer. 

-----------------

Date. 

__ 1 

Hyorographer. <+agl• I heig-ht. I J>i~<'harge. 

April10 i L. H. Stoeknmn __________ • _____ _ 

May :10 _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _____ ( l o _____________ . _ _ _ _ . ____ _ 

N·d. I •"n"mHl:frct. 

a4. ]~ ''1, R70 

4. 63 :l, ..t-58 
July 14 _________________________ .(lo . ____ . ____ . ________ .... -I 2. 6:-i 751 

July 25 .. __ . _ .. ____ .. __ __ _ _ _ E. C. Murphy _ .... _ ..... _ .. _ .. 2.58 762 
August 24 _________________ -I L. R. f-;toektnan _______________ _ 2. 57 701 
September 11 _________ .... _. _____ clo _______ .. ______ .. __ .. ___ ! 

I 

:i. :30 1, H8 

October 26 .. ___ .. _____ .... -- .. -- _clo - .... -------------------1 2.~8 973 

a Referred to gage n~cd after A ngust 21, 1903. l>Log jam belmY. 

J[atn d(/ify yage height, infect, r~l E&·((nuba Rice/' IIC'II' E:;:crmoha, .Jfich., fM 190.1. 
--------

1 Day. I -~Hg. 

; ~ ::~l~ 
!:::::: :::::: ::::):::: ·-· 
5 ................ ·------- :-1.00 

6.--.--. ----· .. -- ...... . 2.:-10 

7 ................ -----· 2. no 4.10 : 

8 ............. . 3.20 u;o 
9 ............ .. ~.:10 1.30 

10. ---· .... - .... 3.10 -!. 00 

11 ... -- .... --. 3. iiO 3. no 
12.---- .. -- ... --

13-- -- .. -- -- -- . -- -- -- . --I 
14 ... --.-- .... ---- ..... ----

:-1.30 

I 

:-1. so 
3.60 a.4o 

3.10 :~. -10 

:::::::::::::::: ]:::::: 3.90 
i 

3. 40 

I 

4. 20 H. :10 
I ----------

----------c---~- -----

Xov. !,[ Da)'. _ I·'""· "'"'· Oct. I >rov. 

-~ :~ I ~!,~ > I ~ - ;~ :: -- --~ I 
3.:-10 I 8.00 
;). 20 i 2.90 
;), 20 il.10 

2. \lO 20 ............... _....... 4. 00 

2.X0 

2. so 
2. uo ~; ••••• _: •• ::·_ ,·······I 

2. 90 2i ............. ,. 3, ,')() I 

3. 70 

::1 •• ~o 

:t :m 
3. 20 

:i. 20 i 

3. 00 i 
2. 90 :~1 ~:-········:···· , ... :;: 

~: :~ I ~~: : : : : :::: : :: :: : ~: :~ r' ~: ~~ 
,, 0;, .• o I 3. 50 2. so 

~: ~~ 1131::::::::::::::: .\ :-um 1--------
i 

3.20 2 .. '10 

~.10 2. no 
3. 00 i -- . -- -- -

H.Oll 

"· 00 
2. 90 

2. no 
2.:-10 

2. 90 

2 . .'>0 

~- ~0 i --.-----
... ,o 

1 

.. __ .... 

I 
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Di.w·lun·!/1' 1111'1/.~lll'l'lllnil.~ r~( Litl!t· l)lil'fllf/1' Rin'l' 11f Jfcwlnn, .Mir·h., in 1YO.J. 

VatL·. IIy<lrngrapht·r. 
I 

1-l-age II Jli~('harge. 
lwight. 

Fi'Cl. 

.r uly :1 ____________ . ____ . _ _ _ _ \Y .. :\I. < i-regory----------------- ------- -
1 

Angnst4 _______________ , ____ Hortnn~uHl::\Inrphy____________ 1.22 I 

August :n _____________ -___ - -1 W. ::\L (-rn•gory--------------- T------- '
1 

T..JAl{E HUP:FJRIOR DIL\.INAHE IN J\IIICIIIGAN. 

81'1'1111djccf. 

57 
2!1 

2f) 

The we~ tern boundary of Upper Peninsula, l\iiehigan, i~ fornwd by 
Montreal Hiver. 

Passing to the east, the more important tributary streams of Lake 
Superior from the south are Black, Presqueisle, Iron~ Ontonagon, 
Sturgeon, Yellow Dog, Dead, Carp~ and Tah-qua-me-non rivers. 

The follmving is a list of the stations maintained during 1903 in the 
Lake Superior drainage: 

Carp Riwr near ::\Iarquette, Mich. 
Dt>atl Rin·r at "The Hoist" hear NegamwP, }fieh. 
Ontonagon Riyer near Roekland, 1\liC"h. 
~t. Louis Riyer near Cloquet, 1\linu. 

CARP lUVJ<]l{ NEAl{ ~IAR<.jUETTF], 1\IICII. 

A weir 'vas ert>ctecl :)00 feet above the month of the stream by the 
Cleveland-Cliffs Iron Company~ and the daily gage reeorcl was started 
.July 5, 190:2. The gag·e readings ha,·t' been furnishPcl hy Noah Gray, 
snperintende,nt of the furnace. Tlw weir ha:-; a leyel cre.;;t 10.04 feet 
in length, with two end contractions. The water flow:-; oyer a sharp 
edge or erest lip, lmt falls on a nearly horizontal apron at a slightly 
lower leyel on the downstream side. In order to cakulatc the dis­
eharge of the nappe as modified by the apron, the weir formula of 
Bazin, m.;ing coefficients from experiment :-;eries No. 142, has been 
used. Dnri ng high stages of the stream the watPr also fiows over the 
fiashhoarcls forming tlw wings of the w0ir. Tlw gage is attached yer­
tically to a franwwork Hl fept upstream, and the ~mme distance to the 
left of the weir crest. 

The ob:.;m-yations at this ;.;tation during 1H03 have h0Pn made under 
thP direction of H. E. Horton, district hyclrograplwr. 
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151 219 82 

151 204 76 

151 168 76 

164 151 71 

190 168 7l 

219 219 66 

204 219 64 
190 168 61 
178 : 160 56 
168 160 58 
160 : 151 61 
1.51 : 143 64 

151 11)1 61 

151 168 58 
151 190 61 
143 190 76 

143 168 87 

a Record discontinnerl. 

Estimated nwnthly disrharge of Carp Riz•er near Jfarquettt•, .Mich., in 1903. 
[Drainage area, 86 square miles.] 

DiRcharge in Recond-feet. Run-off. 

Month. Seeond-feet 
Maximum. Minimum. Mean. per square Depth in 

mile. inches. 

·-·-··- ----

March 10-31 __________________ 219 52 144 1. 67 1. 93 
ApriL ________________________ 219 113 152 1. 76 1. 96 

l\Iay ... - ----- ... - ...... - ... -- ...... - - .. -........ 219 110 175 2.03 2.3-l 
.June ____ . _ . _ .. __ .... _ . ................ 190 56 95 1. 10 1. 23 

.July - ... - ........ - .. -- ... - ... -- ........ - ------ ].51 52 91 1. 06 1. 22 
August _ ...... _ . ___ . _ ......... 151 52 100 1. 16 1. 34 
September._ ....... __ ._ ... _ .. _ 178 71 115 1. 33 1.48 
October 1-28 .... _ ... _. ________ 129 61 91 1. 06 1. 22 
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DEAD RIVER NEAR XEGAUNEE, J\IIGH . 

• July 10, 1H02, a gaging record wati :-:;tarted at" The Hoist,,, under the 
direetion of Frank Drake, ehief engineer of the Oliver Iron Mining 
Company, Duluth, l\-Iinn. A suitable cros:S section was selected and a 
eahleway of 91 feet span was erected across the stream about 700 feet 
south of the lumbermen,s dam. The gaging station is located in the 
northeast portion of T. 48 N., R. 27 YV. The stage of the stream is 
observed daily and current-meter discharge nwasurements are made 
from time to time. The hydrographic work has been done by C. G. 
Mason, M. E., aeting in cooperation with the United States Geological 
Survey. The bed of the stream is rock and the velocity of the current 
relatively high. These features·, together with the location just below 
a dam, tend to keep the gaging section open during winter. 

The observations at this station during 1903 have been made under 
the direction of U. E. Horton, district hydrographer. 

Disclwi'fll' lllt'Usw·ements of Dead Ricer near Negaunee, .Mich., in 1903. 

I Elevation I 

I 

w3:ter Discharge. 
Rnrface. 

--------------------l---------------------------------~--------
1 I 
! Feet. 

1

. 8erondjeet. 

January 23. ______________ . __ C. G. Mason _________ ._________ 10.85 a 126 

Hydrographer. Date. 

January 29. ______________ ... ____ .do . __________ . ___________ _ 10.70 a119 
May 25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L. R. Stockman. ___ ... ________ -I 11.20 301 

a Icc in Rtream bed.. 

Mam daily gagP height, hlfeet, ~~f Dead RiNT near· ;..Yegmmee, Jlich., fm· 190S. 

Day. I .Tan. Feb. Mar. I Apr. l\Iay . 
l>ay. I}"" Feb. Mar. Apr. 

I 

May. 

1 .......... __I 
---- ---- ---- ---- ---- ---- - - ----

10.411 10.110 10. f)f) 11.10 11.40 10.50 10. 7.') 11.80 
I 

17.-.- - - ...... ,10. 55 
2 ........... -110. iiO 10.4.'i 10. liO 11.05 11.40 HL. ........... 10.50 10.45 10.85 11.90 

3 ............ 110.45 10.45 10.50 11. Oil 11. :)0 19 ............ 10.60 10.45 11.00 11.90 
4 ............ 10.40 10.40 10.55 11.10 11.30 20 ............ I 10.55 10.45 11.15 11.90 

~ : : :::: : : : : ::I ~~: ~~ 10.45 10.60 11.20 11.20 21. ........... 10.55 10.50 11.20 11.90 
I 

10.60 10.G5 11.30 12.40 

~~::::::: :::::1 
11.00 10. 5.') 11.20 11.90 

7 ....... -··· 110.45 10.li0 10.55 11.35 12.50 10.80 10.60 11.20 11.90 
~-: ............ I 10.45 10.55 10. GO 11.35 12.20 24 ............ 10.70 10.55 11.15 11.90 

9. ···-- ...... 10.fi0 10.50 10.70 11. 3i"l 11.40 25 ............ 10.70 10.5ii 11.05 11.80 

10 .......... -- 10.45 10.50 10. (i5 11.40 11.50 26. ·········-· 10.70 10. GO 11. ()(} 11.80 

11- .. ·-· ...... 10.40 10.50 10.70 11.60 11.10 I 27 ............ 10.65 10.50 11.00 11.75 
12 .... - ....... 10.35 10.60 10.75 11.70 12.10 I 28 .... ··- ..... 10.70 10. 5.5 10.95 11.80 

13 - ... - ....... 110.4~ 10.GO 10.80 11.80 12.30 i 29 ......... ··- 10.70 10.90 11.90 
14 ........... 10.4o 10.li5 10. RO 11.70 11.10 30 ....... ----· 10.70 10.95 12.00 

15 - -- --- . . . . . . 10. 50 10.60 11.li5 11.40 1 31. ···-· ... ·-· 10. (15 11.05 ...... l ...... 
1~ ............ jlO. 5i"l 10.115 10.75 11. GO 11. go I 
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J:atill!/ table for Dewl Rica nca1· S''ffUIIIIee, ~Mir·h., jol' ice:frce period.~. 

G~lge llli;;charge. he1ght. 

. F'cd. I SI'('I)Jifl-jr'lf. 

10. 4n I o.5 

Gage 
height. 

F'crt. ·"''1'1/llll:Till. 

Uag(• 
height . 

Feet. 

'

I Uage i 

I height.

1 

Diseharge. 

Srcond-j1'f't. 1 Fut. Sr·rowl-(1et. 

Lli;;charge. 

10. 70 

10. 7.5 

10.80 

10.811 

1 ;)i) 10.90 
10. 9f) 

] 1. 00 

11.011 

196 

212 

228 

245 

11. 10 I 2~3 
10 . .50 79 11. 111 I 280 

10 .. 511 n:-~ 11.20 298 

10.60 107 11. 25 31.5 

10.65 121 

~Meau daily di.~clllu·ye, in Sl'r'llllll:teet, r!l Dead Rii•,T nm1· ~Vcgaunee, ilfir'l1., fm· 1.90:.! 
awl1903. 

Day. Ape. May . .T~n~~.T<>\y.' Aug. IS']'!. Oct. 

. 101 135 93 I 

1902. 

w7 I3f> 93 I 

1. ........................ · ..... . 

2.------------- ... ---- ..... --------
3 ............................... .. 

-!. .............................. -----,----· 

5 ......................................... . 

6 ..................................... ~..... .. .................... . 

7 ......................... ------ ...... ! ........................ ------

8 ............................... ______ : ______ ...................... . 

1~::::::::::::::::::::::::: :::::: :::::i::::: :::::: :::::::::::: --~~~-

1~::::::::::•·:::••·:·••••1•:···· :::··· 1 ·:::··~·::::• 1 •••••••••••• m 
I I . .. . .. ...... 107 

j~························l••••• •••••····· ~0 ............................. . 

107 

121 

107 

\13 

107 

1U7 

107 I 

I 1~1 i 

121 

107 

93 

107 

\13 

93 

93 

93 

93 

H3 

107 

107 

J.t9 

U\l 

21 ............................. . 101 1a5 

22 ............................. . 

23 ................ ·•· ........... . 

24 ............................. . 

2.') ............................. . 

26 ............................. . 

lUi 13i'> 

107 1:21 

1~1 

1~1 

149 

121 

1~1 

107 

14\l \13 

lli:i 93 

149 7:". 

149 7~ 

135 iS 

135 93 

13f> 93 

121 93 

121 \13 

121 107 

121 121 

107 1:~5 

107 lliil 

107 135 

121 93 

121 107 

107 93 

lUi 93 

121 107 

1~1 
I 

14\l 

135 un 
107 I 371 

1U7 389 i 

107 371 I 

27.................. .... .. . .. .. . 13i') 107 107 2G3 I 

1l\.'i 

181 

~12 

1G5 

1G5 

1:: ! 
1a.J i 

1~1 

13.'i 

121 

121 

298 

31fl 

4:n 

24.5 

165 

24.') 

181 

181 

245 

13.') 1 

13ii 

H\l 

13.'> 

121 

107 

107 

107 

93 

196 

165 

149 

lG.'i 

181 

18i'l 

1~1 

1U7 

107 

93 

93 

78 

78 

93 

93 

78 

78 

78 

G5 

65 

78 

16.5 

19tl 

13.') 

121 

28 ............................... :.. .. .. .. . .. 121 101 93 24:-) . 101 I 78 

29......................... .. .. .. .. .. .. . .. .. 107 121 \13 19l\ 93 I 78 

30......................... .. .. .. .. .. .. .. .. . . .. .. . .. . .. . lOi 121 93 1G5 107 i u5 

31......................... ...... ...... ...... ...... ...... ...... 107 149 ...... 
1 

1Gii ....... 
1 

li.'i 

Mean ............... -~~~-~~----~ ------j·~~-:-~ = = m 112 --~~~ 14-~-~ 17~ ~--11~ 
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Jfem1 doily rlis~·hrn·rt~", in sn·und-ji·et, 1l lJcarl Hi1•a 11cm· iVt'f/1111/11'1', Jfi<-11., fur 190;} 

tlllr/1,90.J-Continned. 

}lay. I Jan. Feb. !I :Mar.l Apr. ~lay. June.I,.Tuly.' )~eng. Sept. ( l<'t. KoY. nee. 

lHO:~. 

. I 

L ..... . 1).) u 7G \l"' ·" I />2();) ":lil 0 0 0. 0. '0 0 0 0 0 0 

2. 0 00 0 0 0 0 0 0 0 .• 0 0 0 0 0 0 0 0--.0 

300 00 000 .. 0 0 .. 0. 0-.00. 0 ... 

4. 00 00 0 0 ... 00 ..• 00 0 0 ... 0 .. 

5 •.••. OoOO 0. 00 0 ... ooOo. 0 00 

6 .. 0 ...• 00.0. 0 0 0 .. 0 ••.. 0 .. ! 

~::::: ::::::::::::::::::::1 
9. 0 0 ...... 0 000.0 •.. 0 ..•• 00 

7S 

I iii 

?,1 

;,1 

G5 

ti.'l 

I 

l)i") 

(j;) 

;,1 

!iii 

107 

107 

9:1 

7X 

10.0 0 0 0- .... 0 .... 0. 0. 0 0 0 0 0. tlii ~~ 

11 •••...... 0............... fi1 ~ iS 

B9 107 

I 

107 1•24;) 

7::\ I• 24i'l 

9:~ ,, 2ti:~ 

107 1•2\J,"\ 

121 l•:i:3-l 

9:1 /J3;):! 

107 11 :);)~ 

18;) ";~:,2 

121 b 371 

1:{!) "4-lti 

149 1>4X!) 12.0 0 0 .. 0. 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 

13.0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 

14.0 0 0 0 0 .. 0 0 0. 0 0 0 0 0 0 0. 0 

15.0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. 0 

16.0 0 0 0 0 0 0 0 0 0 0 0. 0 0-0 0 0 0 0 

iil 10/ ]fifi /1 ;)2-1 I I> 724 

121 111.-, ,, -18-"' I,, 26:-l 

1·7. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

107 00000 1>-ltil\ 1'•:-l/1 
93 1-19 I ,, Hti I• i'lG.1 

/X 149 II 524 ... 0 0 

19.0 0 0 0 .... 0 0 0 .. 0 0. 0 0. 0. 0 0 107 ti:-, 

20.0 0 0 0 0 ... 0 0 0 0 .. 0 0 0 0 .. 0 0 0. g;~ 60 

:~: > --: :1:::: 11:; 
24.0 0 0 0 0 0 0 0 0 0 ... 0 0 0 0 0 0 0 0 0 0 (( 9:-i ();~ 

2.:> ........ 0 ••• oo... .... . . a 103 \Ia 

181 1>563 

22R 1•56:~ 

2RO l•.'itl8 

298 II fit):~ 

29S ,, .1ti:~ 

2\JS I• i'lti3 

2SU I'· OlG3 
2-l;) 1 h ;,2-1 

26o ••••. 00......... rt10i 10/ 22:'; ',, .524 ------.-----------------------
27 0 0 0 0 0 0 00 0 0 0 0. 0 0 0 0 0 0 .. 0. 

28000 00 0 ooO 0 00. oo 0. 0. 00 o• 

29 •••. 0 0 0 .. 0. 0. 0 0 00 ...• o• 

30 ••••..... 0 0.-0 •. 0 00 00 0 00 

31.0 0 0 ... 0 .. 0 .. 0 0 0 0. 0 .. 

a \l\l /X 

(( 11!) \J:~ 

a1J9 I ..... 

a128 1 _____ _ 

Mer11o .... o ......... 1 X.'i 
I 

2'2:--1 hfi0-1 

212 l•I\2-1 

1 \)f) "'it)3 

212 l•(\02 

a T<·e in ,;tream lwei: approximall'. 

1 

Mainly from lngarithmi<· l'Xt<·n~ion of rating- <~UfY<': approximate. 

DEAD RIVER A'I' FORESTVILLE~ J\IICH. 

A record of the gage heights ahoYP the c-rPst of a weir wa~ main­
tained at Forestdlle from Odoher L\ 18m..;, to July H 1, HI0:2, inelu­
siYe, hy .T. l\1. Longyeal\ of .:\fan1nPtte. Tlw 

0 
weir is of timlwr~ with a 

rounded crest. A cross section and profile of the erPst in relation to 
the gage haye been furniRhed hy Charles Cumings, C. E. From this 
profile a discharge cun·e has been eompntt.•cl, using t•oefiieients tleriyed 
from the experinwnts of the enitetl States Geological SmTey and at 
Cornell lT niversity, and the daily flow has been determined. The 
Pstimated monthly run-off is only approximate, the boundary of the 
drainage arPa, whid1 eomprises a rugg·ed forest-coyerNl wildernPss~ 
not being- ch•termined. The rainfall estimated from record~ at three 
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station~ l,viug along the southern boundary of the drainage basin i:-; 
also given. These record~ indicate large loeal variations in the pre­
cipitation. There is no statement of iee conditions at the weir in con­
junction with the reeord. The estimated flow for the winter months 
may therefore be somewhat uncertain. As a check the record has 
been compared with simultaneous observatiom.; for two different 
period:-; at •• The Hoist~~~ near Negaunee, substantial ttgreement being 
found. 

Mean daily di.~rhorrJe, in .~rcmul-feet, (~(Dead Rii·,•J' at Fore8fl'ille, .Mich., 1898-1902. 

, Day. I Jan. : Feb. )lllr. A}Jf. ll\Iay. June.: July. Aug. Sept. Od.l XoY. ~· Dec. 

1 .. --~~~~· ...... 1 ....... =-~---- =:~----- =~===~~~--4~2 :---: 
I • • ! I 430 i 

430 

385 

415 

508 

382 

296 

248 

217 

126 

126 

117 

108 

104 
94 

94 

1~::::::::······ •:::::: •••••••••••••• ~ •••••• :!::•::•:!:::::• ····:::!::::•:·1:•:••::,:···;· i~ I :~ 
I I I 156 : 90 

~~::::::::::::::1::::::::-:::::: :::::J:::::::<::::::~::::::: ::::::::::::::1::::::: : 150 1- ..... 
19. _____________ : ______________ : _____ .. : _______ I ___ , __ .............. -------------- 108 lfiO, 108 

~:::::::::::::J :: :::::::~·:::•::::::•:: I :::•• :::::J•::::+: :::t::::!···:~ , .. 

117 

Hill 108 

189 94 

274 96 

300 112 

211 

200 : 94 

28 .... , ________ ------- _______ i ____ ,_: _______ ' _______ ------ -------:------- 145 200: 99 

29.- .. ----------!------- ------- ------- -------!------- - I 145 200 I 94 

30 ______________ , _______ ---------------------------------- ---:-__ -___ ::_-_--_--_--_--_- -_-_:·_--_--_--_--_- ---~2·:· ___ 1_~_,8 __ 1 9900 
31. _. ___________ : ____________________________ I_._____ _ ___ _ _ u .. 

---------- --1~1=== 
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Mean daily di8clwrge, in 8econd:feet, 1!( Daul Rirer ut Forest1'il!e, .Mich., 1898-190:?­

Continued. 
------·---·c--------------~-----

- ~'ty. ~~·I Feb._ Mar. I Ap,. May. June. 
1 

July. I Aug. Sept. ~et .. j Nov.[_l Dec. 

1899. ' I 

~:::::::::::::: :::::::1 : ~ ~~ 1.~~~ ::. ~~I ~: 
3 ..................... 

1 
61 G5 72 72.') 400 172 i 189 

4.. .. . . . . . . . . . . . . . . . . . 54 G8 7fl G21 500 145 184 

5 .................... . 
6 ___________ --· 75 i 

7..... .. ... .... 79 

8 .................... . 

47 

54 

50 

50 

57 
flO 

57 

50 

75 

72 

79 

82 

51G 

438 

370 

349 

.m; 
438 

370 

349 

130 : 135 

126 126 

236 117 

267 ; 108 

370 

1

· 

328 

~~:' 
261 

248 

874 

779 : 

2311 : 
21;7 ! 

321 

328 

2S6 

248 

242 

236 

35ti I 
335 
314 I 

300 ! 

274 1 

217 ' 

200 

194 

189 

178 

167 

145 

140 

184 

189 

194 

9.............. 68 50 54 82 328 307 217 117 690 . 224 189 23tl 

10. . . . . . . . . . . . . . 65 42 57 94 307 2tn 178 112 500 217 178 242 

11. . . . . . . . . . . . . . 65 40 54 17R 314 206 1561 108 400 
1 

211 172 261 
12. .. . . . . . . . . . . . 68 37 40 :!74 300 261 140 130 385 ! 206 194 242 

13.............. 75 42 45 408 280 460 1261 117 342 200 189 206 

14.............. 79 30 34 817 274 596 112 112 274 342 178 I 236 

15.............. . . . . . . . 50 40 1, 090 I 242 500 117 108 261 433 189 I 274 
16.............. 82 ()5 47 1, 520 508 430 150 99 236 751 206 248 

17 ............. •i 82 65 50 1, 720 846 378 255 90 230 817 200 242 

1189 .. ·. ·. ·. ·. ·. ·. ·. ·. ·_ ·. ·.·.·.1 79 68 65 1, 720 89-t 540 255 117 314 664 194 236 
75 65 57 1, 820 770 588 189 130 307 508 184 224 

20.............. 79 68 G5 1, 840 699 445 172 178 267 422 172 206 

21.............. 79 Gl 68 , 1, 860 638 314 156 206 206 385 206 194 

22.............. . . .. . .. 68 68 II, 420 438 274 145 140 189 342 261 194 

23.............. 82 50 72 ! 1, 570 300 242 140 126 178 335 242 184 

24.............. 82 54 65 1,820 248 2'24 126 112 167 363 206 172 

2
2
· 5
6

._ .... -__ ·_·._-_._._-_._._ ... 
1 

75 65 65 1, 92o 242 189 189 99 162 445 194 145 
~ ~~~ ~ m m ~ m ~ ~ ~ 

27..... . . . . .. . . . 54 57 72 2, 170 39'2 162 162 117 200 699 194 172 

28.............. 68 54 68 2, 320 596 274 172 99 194 588 189 200 

29.............. . . . . .. . 57 (b) 508 370 236 2'24 189 468 184 206 

3o .............. 
1 

117 ....... 54 1,92o 5oo! 321 267 588 184 415 184 I 189 

31. ............. I 126 50 . . . . . .. 49'2 I....... 206 484 363 .. . . . .. 194 
i= =I· =I= 

• 
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Jfe11n daily <liscltat'yc, in 8Ccowl-,ti'cf, 1!( /h'l(ll Ni1'C1' ut Fol'e8tl·ilfe, Jfh·h., 18<98-JYO.J­

Continued. 

Day. AI" Muy.
1

.Jnne. i ~ulr I Ang.I[;'"'J <k':_l "'"~ : De< 

140 . !>li) IH41 2li1 I 3141 171-1 I \JO 2Htl 217 117 

1:~o i 1:10 -t\tl 2741 274 lf)() I \14 27t :n4 H~"• 
! I 

3...... .. .. .. .. 211 172 112 I l.'ill I lOS :\00 . 1G7 I 12li ! 140 I. 2tl7 -lOU lf•O 
4.............. 20ti F>ti 12ti 172 3~12 2ti7 150 130 167 23t> 370 1.50 

5.............. 1S9 14;) 1'1'' II 20ti I' 32H 224 172 108 Hi2 217 3:15 ! 150 

7
6_ .. _ ·_ ·_ ·_- _ .. _ ·_ -_ · __ · _- _- .1 172 1;)0 1~; 29:l 217 217 189 99 25!) I 217 267 Hfl 

1ti7 145 130 430 23ti I 23l1 178 1G7 4Ui ' 224 2ti7 1!5 
lui 14fl 14f> fl9ti 2:~0 224 145 280 307 224 24H 140 

i 

1900. I 

~: :::::::::::::1 UI\J 

:217 

8.----- ... --

1781 12ti 1:35 ti3S 248 217 135 I 300 23l1 I 236 23!1 140 
10 ______________ Hi7 1•>•1 12ti tl30 3001211 130 349 189 211 230 HO 

~~:::::::::::::: ~~~ ~~~ ~~~! ~~: ~~~I. ~~ ~~~I ~:~ ~~~ ~~~ ~~~ ~:~ 
13............. H.'i I 13;) 130 I 4.)2 321 261 145 20G 884 .172 194 130 

14 .... --..... 145 145 122 I -lUi 274 ! 267 lfi6 172 548 167 189 126 

9.----- .... 

150 1-lq 112 I 411) 314 23l] 167 145 385 167 167 126 

1f)() 140 126 i 540 :280 224 224 135 4')') 178 189 135 

H5 13.) 12ll 770 430 23G 31! 12li 4G8 172 189 145 ::::::::::::::::1 
140 14.'i 122 1, 590 572 217 20tl i 117 7GO 172 194 145 

145 145 117 1, 710 516 206 2171 86 604 1G7 . 1S9 145 

150 135 122 1, 8GO 408 150 200 130 54H lli2 178 150 

lll2 130 I 12G 2, 2GO 307 108 167 140 4GO l!>G 1ti7 140 

Hi7 1 2ti lli ! (b) 28li 117 15G 126 430 lflll lt12 140 

172 l')o) 12G . 2,340 25;) 172 162 117 492 1-50 I 1:)t; 145 

172 117 117 1, 790 2!8 12ti 1G7 112 452 1G7 . 1-t5 172 

178 12G 12ti 1, (i20 :.!42 122 14.'1 108 430 178 145 20ti 

1H4 14fl 130 1, 3!10 230 117 135 101 415 167 13.'i 206 

18 .. --.------ .. _i 

19 .............. 
1 

20 ..... --.-- .. - -' 

21. --·-- ...... ..1 
22.------ ... -- --I 
23 .. -------- .. --
2-L ............ . 
25. _____ . _______ I 
2tl .. __ .... __ . __ .I 
27 ............ --I 1.'-19 I 140 126 1, O.'ill '1-l'' I 117 112 . 99 3-12 162 12G . 200 

28 ............ "I 18~1 I 1451 108 779 23t. 112 108 \JO 307 1tl2 12G I 1\l-1 

~ ::. ·· ·1 ili I ~~UUU::t :I u::: 1_::: ·.·· E ~u:~:l ::; 1 Ei :~: 

• 
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Mean d!lily disr·horye, in -~C('()/Id-fl'r'l, r!f' Dcwl Ril'r'/' at Forestville, Mir·h., lSfiS-l!JOJ­

Continued. 

I lay. 

1 'HI]. 

~::::::::: :::::1 
:3 ..••... ---- ---: 
4 ... ____ .- _____ · 

5 .............. : 
G ..... .. 

7 ............ . 

8.- ------ .. . 
9 ...... -- .. ---

10.-- ........ . 

11. ......... .. 

12 ............. -

13 ............. . 

14 ......... -- .. . 

Hi ........... . 

16 ........... -

17 ........... . 

lR ........ .. 

19 .......... . 

20 ............. . 

21 ............. -

2:2 ..... .... -

23 ............. . 

24 ............ . 

25 ............. -

26 .............. ' 

27 .......... . 

. Jan. 

I 

172 I 

1\J-t I 

:!00 

20ti 

200 

Ui9 

lli4 

lii9 

Hl4 

200 

17X 

162 

1:10 

14:1 

141) 

1-10 

L40 

12ti 

13fl 

14.5 

140 

13-5 

135 

HO 
12fi 

122 

117 

Ft'l•. 

117 

lOS 

10.'\ I 

112 

112 

112 

lOR 

lOX 

112 i 

112 

1171 
117 I 

1'''' 

122 

121\ 

117 

lOX 
101'1 

112 

112 

lOX 

~~~ I 
lOR 

104 

10! 

104 

1\lar. 

126 

117 

126 

122 

117 

112 

121i 
1'1') 

117 

1'''' 

117 

Apr. 

1::10 

126 

156 

18-1 

l!J4 

:m 

~~~I 
293 

300 I 

suI 

~lay. 

110S 

X74 

1,110 

65:1 

fi4R 

400 

293 

261 

24S 

·l3S 

G4ti' 

121i 378 i 1,0-1(1 

122 r,4o :nt 

l21i 716 261 

126 i Xcltl S55 • 

122 I 1, 210 914 

117 1, 580 ,'\211 

lOX 2, 210 725 

112 1, ti50 .59ti 

117 1, :wo ;,8s 

9~1 47ti 

\14 7!l0 2fi:1 

117 I XO>i :31-1 

10! VX4 fiti-1 

121i 1, 290 :12>-i 

]:31) 1, 630 ' 261 

UO 1, 200 iXX 

.lillie. 

2X6 

363 

189 

242 

200 

167 

1fi2 

2t.l 

:321i 

230 

189 

178 

1.'10 

1'l'l 

lOX 

117 

126 

117 

1Hl 

167 

267 

:no 
20ti 

.July. 

1:10 

1:~o 

122 

90 

1:3fi' 
~.~5 

lti7 

122 i 

::: I 

1671 

1:35 ! 

104 ; 

79 

til 

\l\l 

10:-i 

130 

lfl6 

2:36 

:392 

99 I 

l'''' 

126 

117 

112 

99 

~m 

90 

Kti 

75 
~l-1 

117 : 
140 

1-10 

156 

1'26 

P2 
~)() 

vo 
til 

i2 
108 ' 

1:)0 

140 

12G 

117 

94 

1'''' 

1n7 

Hill 

Hn 

13fi 

1'''' 

9-1 

90 

S2 

XI) 

90 

117 

117 

J.1.f) 

172 

l.')li 

140 

140 

12G 
112 I 

\J\) 

\I() 

\10 

-"fi 
S2 

~·· 

Od I~()\' . I ~ . 

- --1 
Hl4 II 217 ' 
17S 2:)6 

lf~ 230 

::: I ::: 
1.4fi : 1;)ti 

140 14:1 

1X! I 
167 

14.5 

14:-i 

Ito 
121i 

117 

117 

112 : 

130 

126 

llO 
145 

2:!1 

fi30 

ti21 

i-52 

242 t 

I 
206 

172 

1.f)6 

1/:.l 

14fi 

172 

200 

1S9 

1H4 

17S 

Hi7 

Dee . 

184 

1.'16 

HiO 

145 

135 

1rl0 

167 

162 

178 

172 

162 

13.5 

130 

117 

10-l 

108 

112 

122 

1"'' 
117 

126 

130 

126 

117 

112 

112 

108 

28............. 117 lOR 126 1, 210 :314 167 492 90 172 10>'1 12ti 108 

29............. lOS . .. .. . . 18.-, 770 224 l.~li 2-12 S2 211 117 : 1:3:i 112 

30........... lOR~-----·- 1:~o :>sx I 172 126 156 uo 2.1.'> 1221 140 10-1 

31.............. 117 ....... 18.') ....... 370 ....... lOX U-! -·-----~ 12fi ....... 99 
1--::::---=--======1=1=--1=-~ 
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Jferm daily disr·harg1·, in secundJeet, of Dead River at F'oresft•ille, .Mich., 1898-190:!­

Continued. 
----------- - ----- -------------

I Day. . Tan. FdJ . I .Mar. Apr. .Tnly. Ang-. ~ept. Oet. Nov. Dec. 
I ------- ------- ------- --

190'2. 

1. ............. i'\6 1''"' 135 63i'i 1, 880 236 12ti ------ ....... 1"""""'1 ------
2 ........... 86 122 130 588 1,260 217 135 -----· ·-----
3 ........... 82 126 1~6 532 1,120 335 150 ------ _:l-1 ------4 .......... 90 126 126 516 708 286 178 ------ ........... 
5 ........... 94 126 130 I 492 596 274 167 ------ I ··----I 

I 

6 ............ 104 117 135 445 621 224 363 ··----- ------- ·····-- ------- ------
I 

I 

I 
7 ........... 117 108 130 314 788 349 242 

: • • : : • I. • • : ••• I : : : : : : ~ : : : : : : : I 
··----

8 ........... 126 104 130 

I 

438 699 286 
I 

194 -·----
9 .............. 122 94 140 385 646 342 189 . ...... 

10 .............. 126 94 156 630 

I 

572 307 178 ------
11 .............. 117 

i 
99 172 681 588 I 300 162 ------i 

12 .............. 112 99 236 914 516 286 150 ::::::J:.:::: ::I ------13 .............. 117 ! 99 314 855 438 24.2 145 ----·-
14 .............. 122 : 94 356 690 430 200 145 I ------
15 .............. 126 

I 

94 392 646 415 184 135 ::::::l:::::: ----- ------1 ------
16 .............. 117 90 430 664 392 167 126 ·------.------- ------ -- -----· 
17 .......... 112 86 349 725 328 145 122 ....... , ....... 

:::! j 
------

18 ........... 117 86 385 445 286 135 1'22 ------- . ....... ------
19 .......... 117 90 342 

: 
484 194 140 117 ------- ------- -----· 

20 ........... 122 90 335 524 167 150 108 I 

I I ::r::: ------
21. ......... 122 94 286 508 870 1,100 108 

i 
------· ~ ...... -.. ~ 

I 
....... 

22 ............ 112 94 300 460 314 314 99 .. ..................... 

·:-J::---~:i 
···-·· 

23 ............ 112 99 321 596 248 280 108 

1- -~-- --···· 
24 ............. 108 108 

I 

342 672 293 248 112 ... --.... - ~ --...... - ............. 
25 .............. 117 112 422 548 314 194 126 -----· .......... . ...... 

~~::: :::::::::: :i 122 117 
I 

460 760 363 162 135 ::::::;:::::::1:::::::1::::::: --···· 
122 122 n96 1,140 438 145 145 -----· 

I 
I 

28 .............. 126 126 S64 1,560 385 145 162 .... - .. -. : - .. ~ ...... - .. --.. - -....... - .. ......... 

: ::1 
156 1,140 

I 
293 135 162 I ! 2,030 

~·· ::l••:l ::::::::::1 
........ 

130 i 1,000 I 2, 210 ! 206 130 150 .......... 
....... 1 

' 31 ............. 126 ........... 836 ------- 167 145 ......... 
I 
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B~tinwlt'!lmrllltlil!f di.w·hrtrtl'' 4 ])ead Hil'l'l' ut F'ore:-;tville, .Mich. 

[l>raiuag-e art~a. H:.!a ~·Juare miles.] 

I>i;:charge in ~e.eond-feet. Run-off. 

Mouth. 
~Iaximum. :Minimum. :Mean. 

- I Rainfall 
Scconrl-feet Depth in ininches.b 
per s~uare inches 

mile. r • 

I .T anuary ______________________ . . _ ....... ___________ . __ ... _____ .. _. 

~;;~~~,;~ : : : : : : : :: : : : :' : : : : : : : : : : : : : : : : : : : : . : : : : : : :I: : : : : : : : : :I : : : : : : : :I 
1. 08 
2.62 

1. .57 

1. 17 
l\f a y _ . _ . __ ... _ . __ •........ - . - - . . . . - - - - - •.. - - - . - - - - - - - - - - - - - - - - - - - - - - - , 3.25 

I 

~~:.~;:::::::: _ -::::_!:::: :::: :F: ::::::: _::::::: :::::::::r::::::l t: 
Septen1her. _. _. _______ . _______ . _, _____ ..... ___ . ____ .. __ ... _ .. I. ___ ._._ 2. 42 

~~~~::~~:~~~ ~ ~ ~ ~ ~ ~ ~ ~: ------ ;~~ -~------ ~~~- ~~~ ~: ::II ~: ~~ ~: :! 
Decem bee •.•......... I~ _ ] 67_ -~ c 107 1-___-_75_, . 86 _ .. ~. 3,\ 

1H99. ,1 

.T anuary _____ .•.. _. _. _ 126 54 78 . 5.5 . 63 1. 54 

February _. _ .... -,- ... _ 90 30 56 . :39 
MarciL _____ ..... _ . _ . _ ~') 

I~ 34 57 .40 
April._. ____ ._. ___ . _. _ 2,320 .57 1, 009 7. 10 

I 

May ................. -.. - --- - .. - 1,270 236 502 3.53 i June . __ . ________ . _ .. _: .596 162 363 2.56 I 

July -- .... - . --- .... ---- .... 267 112 179 1. 26 
August . ____ ... ___ ... _ 588 90 I 160 1. 13 
Reptem ber. _ . ______ .. _ 874 162 314 2.21 
October .. -- ...... - ..... --- .... 817 200 394 2.77 
November ___ .......... 356 172 216 1. 52 
Decem her . _ . ___ . __ . _ . 274 140 201 1. 42 

--~- -2.071 The year ........ 
1 

2,320 30 
I 

294 

a Approximate. 
b Mean of l\Iarquctte, I~hpemiug, and Humboldt observations 

. 41 

.46 
7.96 

4.06 
2.86 
1. 4f) 

1. 30 
2.48 
3. 19 

1. 70 

1. 63 

28.13 

. 75 
3.58 
3.11 

4.20 

4.84 
3.8.5 

4.17 
4. 71 

3.83 
. 39 

2.78 

37.75 
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J,_'.~tiuurtnllllrlllfhly di.~<-hiii'[JC uf Dcr1rl Ri1•a at Fo1'e8/l'ille, .1lir·h.-C\mtinued. 

l>i~ehargc in 1'l'C:nnfl-feet. J{nn-ofi. 

~[onth. 
I Rainfall 
I SL·eond-feet Depth in in inches. 

Maximum. Minimum. ~lean. per ~quare 
ml!c. _ 

inches. 

-------- -~-----

1900. 
Jan nary _ . ____ .. ____ .. , ~~-! 140 171 1. :.m 1. 38 1. 03 
February ... _________ . I u-m 117 H~ 1. 00 1. 04 l. 77 
}larch ____ . ___________ 140 108 128 . 87 l. 00 l. 29 
April. ________________ ~.8-!0 130 85-i G.Ol fl. 78 ~.63 

May ----------------- .572 217 8HI ~.25 ~.5H 2 .. 58 
J nne __ . __ . ___ .. ____ .. ;)00 108 196 1.:38 1. 55 2.88 
July ________ .. _______ :-H-1 108 172 1. 21 1. 39 5. 9.5 
August _____ . _________ 3-lH ~)0 1.56 1. 10 1.26 3. 11 
September. ___ ·_. ____ .. 884 \1() 385 ~- 71 8.0-! 8.23 
October -------------- ! 21-io 150 lH-5 1. :~7 1. 58 2. 36 
November ____ . ______ 400 117 :?OS I. -!ti 1. ti-! I 1. 02 

I 

December ------------ :?Ofi 117 154 1. 08 l. :?.5 . 98 
--

The year _______ . ~,8-!0 \10 2-!.H I 3:3.18 

1901. 
January ______________ ~06 108 1.5! 1. 08 1. ~-5 1. 30 
February ____________ 1:?tj 10-! 112 • 7\"J . 82 . 64 
MarciL _______________ 1:)5 9-1 eo . 8-i . 97 2.21 
ApriL ________________ I :.?,210 l:.?li 760 .5. 85 5.9\"J 1. 63 
}fay. ____ ------ _______ 1,110 r·) I~ .525 8. 70 -!.~5 3 -•) . ,_ 
June _____ ------- _____ 370 108 206 1.-15 1. 6:? 3.34 
July ______ . ___________ -!92 90 228 1. 60 1. 85 5.-!-! 
August ______ . ________ 1.56 90 I 112 . 79 . 91 2.08 
September _____ . _. ____ 255 £10 136 .£113 1. 07 3.90 

October ................................. :128 108 178 1. 25 l.-1-1 3.0-! 
Xovember ____________ 630 126 213 1. 50 1.138 2.46 

December - - - ........ -........ 184 99 

I 

132 . 93 1. 07 1. 41 

The year ________ 2,210 90 2-!0 1. 69 22.92 81. 17 
I --- --~~-
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Estimated 1//onthly di.sclwrgc of Dead Rii'Ci' at F'urc.stville, ~~fich.-Continue(l. 

------~-~----------------

Disehargt• in ~econd-feet .. 

Month. 
· Maximum. Minimum. :\Iean. 

Run-off. 

:Rainfall 
St•(•ond-fet't Depth in 

1 

in inches. 
pe~~~~~rt• ineheH.a · 

---- ---~-- -~ ---- - -~-----1-------- --- ------- --- ----

1902 . 
.T anua.ry ______________ I 

February ____________ . 
March. ______________ _ 

156 

126 

1,140 
ApriL ______ . ____ .____ 2, 210 

May ________________ -1 1, 880 
June _________________ I 1, 100 

July _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 363 

A ngust ______________ -I- _______ _ 
September ______ . _____________ _ 
October ______________ · _________ _ 

November ____________ ; ________ _ 

December ___________ .1. ________ _ 
! 

HO 118 . 88 

90 I 

106 . 75 I 
126 ;)62 2. 55 ! 

314 736 5. 18 

167 517 8.6-1: 

130 1 
255 1. 80 

99 i 
152 1. 07 

a Includes flow from snow aceumulatcd on ground, Dec. 31, 1901. 

ONTONAGON RIVEl{ NEAH. ROCKLAND, l\IICH. 

.J 

. 78 ~

1 2.H3 

5. 80 I 

-1:. 19 : 

2. 01 I 

1. 23 I 

1.-1:3 

l. 06 

. 87 
2.26 

2.53 

3.:31 

3.-1:9 

1. 62 

1. 5-l: 

2.-1:8 

2.82 

2.09 

This station was establi~hed by L. H. Stockman in May, 1903. It 
is located at the highway bridg-e on the road between Rockland and 
Victoria mine. Discharge measurements are made from the single­
span highway bridge. The initial point for.soundings is the left edge 
of the covering of the left abutment; the point is marked zero on 
the bridge floor. The channel is straight for 300 feet above and for 
250 feet below the station. Both banks are high, rock3T, and wooded. 
The bed of the stream i.-; composed of gravel and iocks, and there is 
but one channel at all stages. The velocity of the current is suffic-ient 
to he measured at low water. The \Vater surface when discharge 
measurements have been made has been referred to a cross on the 
hand rail of the bridge on the downstream side 20 feet from the initial 
point for soundings. Its elevation is ±.19 feet above bench mark No. 
1 and 5. 64 feet above bench mark No. 2. Bench mark No. 1 is a 
spike in the rootof a double elm tree about 150 feet south of the south 
abutment and just to the right of the highway leading to Victoria 
mine. Bench mark No. 2 is a spike in the root of an elm tree, 3t 
feet in diameter, and about 00 feet south of the south bridge abutment. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

nm H7-04--32 
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Disrlwrge nw1sw·emnd:-: l!f Ontonngon Riter ncar Ror·klrmd, 1Vich., in 190:?-8. 

Date. Hydrographer. Gage ! DJ." •lJ' r·ge 
height. a ! "r a · 

1902. Feet. 8c•'OIHl/eet. 

September 14 ______________ . ·w. Y. 8avickL ________________ . :?-L 88 533 

November 16--------------- ..... do------------------------ 21.20 3,717 

1903. 
May 22 ____ .. _____________ .. L. R. Stockman .... ____ ._. ___ .. 

July 20. ______ .. ___________ . ____ .do . ____ . ___ . _____ ... _____ . 

Septen1 ber 17 . _ . _ . _______ .. _ . ____ . do __ . __ . _________ . _______ _ 

1 

:n.--10! 
I 

24.50 : 
19.55 

3,526 

658 

4;733 

a Distance to water surface from reference point. Top of hand rail 20 feet from zero of distance 
downstream side. 

ST. LOriS RIVER NEAR CLOQ"GI<JT, MINN. 

This station was established May 2G, 190:3, hy E .• Johnson, jr. It is 
located at "The \Vorks," a place where logs are ~eparated for indi­
vidual owners, about 4 miles above Cloquet, l\1inn. The gage is a 1i­
hy 6 inch timber, fastened to the timber crib. It i~ read once each 
day by M .• T. Crawford. Discharge measurements arc made by means 
of a cable and boat. The initial point for soundings has been taken 
at the water's edge on the left bank. The channel is straight for 1,500 
feet above and for 3,000 feet below the station. The current has a. 
moderate velocity. The right bank is low and may overflow at extreme 
high water, the left bank is high and not liable to overflow, both 
are wooded. The heel of the stream is sanely, free from vegetation, 
and iR subject to some change. There is but one channel at ordi­
nary and high stages. The bench mark is on a 15-inch pine tree, about 
100 feet upstream from the cable. Its elevation is 11.46 feet above 
the zero of the gage. The station was discontinued September 9, 1903, 
on account of its being affected by the clam at Cloquet and on account 
of poor conditions for obtaining accurate measurements. 

The observations at this station during 1H03 haye been made under 
the direction of E .• Johnson, jr., district hydrographer. 

The following discharge mca~nrement was made hy "\Y. C. Hoag in 
1903: 

July 1: Gage height, l.BH feet; tlil'du1rge, ti:31 seeond-feet. 
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_Mean dail!l !Jflf/1' height, infn·t, 1!( ,'-,'f. Louis Rit'lT ncar Cloqnet, Minn., for 1903. 

l>a Y. ' "") [.r "'" i I u I). : \ '"' : ~~·~C [ __ 1'::_ -~~~ •> !J u:+ u I~ I Aug SepC 

~ : : ~;~ :~ :::: :~1 ::: :::: ::::::: :~: :~ :~ ..... . 
3 ....................... 4.:!0 l.i<O (a) 1.70. 19 ....................... 2.00 1.4!i 

·1 ..................... -. 3. so l. 70 (a) 1. i),'j 20 ................. ······ 1. RO 1. 40 2.10 

5 .••••..•.•••••••• · .....• R. GO (a) 1. 45 21. ................ ------ ··---- l. 30 2. 20 

G ....................... B.OO 1. nO (a) 22 ................. ------ l. 60 1. iiO 2. :!5 

7 ················· ······ ...... 1.60 (a) 23 •................ ------ 1. 40 1. 50 ------ ------
8 .... - .. .. .. .. .. .. .. .. .. 2. 80 l. 70 (a) 24 ................. -----· 1. 40 1. 50 2.00 

9 ....................... 2.80 1. 80 (aJ 2.5 ....................... 1. 30 I. SO 2.00 .... .. 

10 . I 300 ISO 150 26 ...................... l'!O 16ii 

11~:_:_:_·_.:_:_:_:_:_._:_·_ .. _.:_:_:_:_
1

:_:_·_.-_.:_:_ ~-: 4600 _~_:_9_o __ 

1

I
1

._ .. :
0
5

1

._._._ ... 27 ................. 4.so 1:;o 1·::::: 1:6o 

1

:::::: 

- _ " 28 ................. 4.RO ............ l.f>O .... .. 

13 ................. 1 

...... 2.40 
1

1...,0 1.4.') 29 ................. 4.70 1.30 

1 

...... 2.00 .....• 

14 ................. : ..... 'I".~ .. II. 70 1. 50 ...... I 30.. .. .. .. .. .. .. .. . 4. xo 1. 20 ................ --
15 - ...... - .... - .... I .. .. .. 2. -0 1.1'10 1. 45 31. ............ -... .. .. .. .. .. .. .. .. .. 1. 8-5 I ..... -
16 ................. i. .. .. . :!. 20 1. 40 . I I I I 

a Observer left. 
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A. Page. 

Agricultural College, Mich. 
Red Cedar River at: 

description __ .. __________________ 452-453 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 453 

discharge, daily_________ _ _____ 455-456 
discharge, monthly 457 
gage heights_____________ 453 
rating table._____________ 4il4-455 

Albion, Mich. 
Kalamazoo River near: 

discharge_____________ 4ii8 
Torrey Sp1·ings near: 

discharge____________ 459 
Allegan, Mich. 

Kalamazop River near: 
description---------------------- 457-459 
discharge_ __ _ _____ ______ _____ ___ 458 
discharge, daily _____ .___________ 459 
discharge, monthly _ _ _ _ _ 460 

Alpena, Mich. 
Thunder Bay River near: 

description ______________________ 436-437 
discharge, daily_________________ 437 
discharge, monthly . _ _ _ _ _ _ _ _ _ _ _ _ 438 
rainfall data_____________________ 438 

Ammonoosuc River at-
Bretton Woods, N.H.: 

description _____________________ _ 

discharge ____ ---··---- ____ ----.----
gage heights ____________________ _ 

Androscoggin River at-
Dixfield, Me.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights. ___________________ _ 
rating table _____________________ _ 

Errol Dam, N. H.: 
description ______________ -~ _____ _ 

Gorham, N.H.: 
description _________________ ----~ 

discharge, daily·---------------­
Rumford Falls, Me.: 

description _____________________ _ 
discharge, daily ________________ _ 

Shelburne, N. H.: 
description _____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

Androscoggin River drainage basin: 
deseription __________________ _ 
gagmg Htations _____________________ _ 

89-90 
90 
90 

64 
64 
66 
65 
65 

00 

60 
60 

62-63 
63 

fH 
61 
62 

59 
60-66 

Page. 
Antietam Creek near-

Sharpsburg, Md.: 
description ______________________ 318-319 
discharge________________________ 319 
discharge, monthly_____________ 3'20 
gage heights_____________________ 319 
rating table______________________ 3'~ 

Appomattox Rh'er at-
Mattoax, Va.: 

description _ ___ __ _ _____ _ _____ ____ 325 
discharge________________________ 325 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 3'.27 
gage heights.____________________ 3'.26 
rating table______________________ 327 

Aroostook River at-
Fort Fairfield, Me.: 

description _ _ _ _ _ _ ____ _ _ _ _ __ _ _ ____ 17-18 
discharge________________________ 18 
gage heights.____________________ 18 

Asbury, N.J. 
Musconetcong River at: 

description ______________________ 252-253 
rating table______________________ 253 

Ashuelot River at-
Winchester, N.H.: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ___________________ _ 

Au Sable River at-
Bamfield, Mich.: 

description _________________ _ 
discharge _______________________ _ 
gage heights ______________ _ 

Auglaize River near-
Defiance, Ohio: 

description _____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

B. 

Baldwinsville, N.Y. 
Seneca River at: 

93 
93 
93 

434-435 
435 
436 

425 
425 
426 

description _ _____ _ _____ _ _____ ____ 394 

discharge, datly ----------------- 394 
discharge, monthly______________ 395 

Bamfield, Mich. 
Au Sable River at: 

description~--- __________________ 434-435 
dif!Charge ____________ . _ __ _ ___ __ _ _ 435 

gage heights.____________________ 436 

501 
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Baring, Me. 
St.CroixRiveratSpraguesFallsnear: 

description _____ _ 
discharge _______________________ _ 
discharge, daily ______________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Bath Mills, Mich. 
North Branch of Kalamazoo River 

near: 
discharge ___________________ _ 

Beaver River near-
Croghan, N.Y.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, daily ________________ _ 

discharge, monthly-------------
gage heights ____________________ _ 
rainfall data ____________________ _ 
rating table. ______________ _ 

Bedford, N. Y. 
Mianus River at: 

description ___________ _ 
discharge _______________________ _ 
discharge, daily ________________ _ 
discharge, monthly ________ _ 
rainfall data. ___________________ _ 

Binghamton, N.Y. 
Chenango River at: 

Page. 

20 
20 

28 
21 
21 

458 

364-365 
865 

367-369 
370 
366 
370 
36ti 

116 
116 
117 
118 
118 

description _ _ _ _ ____ _ _____ ____ ___ _ 297 
discharge _____ .__________________ 298 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 30'2 
gage heights. ____________________ 298-3!XI 
rating table______________________ 301 

Susquehanna River at: 
description _______ ----- ____ _ _____ 291 
discharge ______ _ _____ _ _ ____ _ _____ 292 
discharge, monthly______________ 296 
gage heights. ____________________ 292-29! 
rating table_-----------__________ 295 

Black River near-
Elyria, Ohio: 

description _________ ----- ________ 420-4:!1 
discharge---------- ______ -------- 421 
discharge, monthly_-----________ 422 
gage heights_____________________ 421 
rating table______________________ 422 

Felts Mills, N.Y.: 
description ____ . _________________ 363-364 

Blanchard River at-
Ottawa, Ohio: 

description _ ___ _ _ ____ ____ _ __ _ 426 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 426 
gage heights.____________________ 427 

Bloomsbury, N.J. 
Musconetcong River near: 

description ______ _ _____ ____ _ _ ____ 254 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 254 
gage heights. ______ ------________ 254 

Boardman River at-
Kalkaskia, Mich.: 

discharge ____________ ------------ 439 
Traverse City, Mich.: 

description---------------------- 439 
discharge________________________ 489 
gage heights. _______ -----________ 440 

Boonton, N.J. 
Rockaway River near: 

description ____________________ _ 
discharge ___________________ . ___ _ 
dh:;cha1·ge, daily · 
gage heights __ 

Bound Brook, N.J. 
Raritan River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

Bretton Woods, N.H. 
Ammonoosuc River at: 

description _____________________ _ 
discharge _______________________ _ 
gage height~- ___________________ _ 

Buchanan, Mich. 
St. Joseph River at: 

description _____________________ _ 

Buchanan, Va. 
James River at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table ___________________ _ 

Buskirk, N. Y. 
Hoosic River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

Byram River at-
Pemberwick, Conn.: 

description ________________ ------

discharge, daily----------------­
Byram River, East Branch of, near-

Greenwich, Conn.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, daily ________________ _ 
discharge, monthly _____________ _ 
rainfall data ____________________ _ 

Byram River, Middle Branch of, 
near-

Riverville, Conn.: 
description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Byram River, West Branch of, at­
Port Chester, N.Y.: 

description _____________________ _ 
discharge, daily ________________ _ 

Byram River drainage basin-
description ______ --- ______________ _ 
gaging stations __________________ _ 

c. 

Canada Creek, East, at-

Page. 

288 
233 
z~ 

284 

2;)!1 

240 
240 

89-90 
90 
90 

460-461 

336 
337 
338 
337 
338 

219-2"20 
220 
221 

lHl 
120 

121 
122 
122 
123 
123 

123 
123 
124 

120 
121 

118-119 
119-124 

Dolgeville, N. Y.: 
description---------------------- Hl5 
discharge, monthly______________ 100 
gage heights __________ •. _________ 195 

rainfall data_____________________ 196 

Canada Creek, West, at-
Twin Rock Bridge, N.Y.: 

description---------------------- 196-197 
discharge---------- _____ -----____ 197 
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Canada Creek, West, at-Continued. 
Twin Rock Bridge, N. Y.-Cont'd. 

discharge, daily __________ _ 
diseharge, monthly 
gage }wights_ 
rating table___ _ ______________ . 

Carp Rivm· ncar-
Marquette, Mich.: 

description _______________ _ 
discharge, daily ________________ _ 
diseharge, monthly ____________ _ 

Carraba!':sett River at-
North Anson, Me.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 

Cartersville, Va. 
James River at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table ____________________ _ 

Catskill Creek at-
Houth Cairo, N.Y.: 

Page. 

200-:!0:3 
2'}!-205 

191-\ 
Hlfl 

485 
4&i 
·i8tl 

!i4-5ii 
5;) 

56 
55 

328-329 
3:..~ 

a:~ I 
ililO 
a:n 

deseription _____________________ 178-179 
rliseharge _______________________ 179-180 
discharge, daily_ _ ___________ 186-11-18 
discharge, monthly_____________ 189 
gage heights--------------------- 181-18:3 
rating taules. ____________________ 11-14-11-15 

Center Conway, N.H. 
Saco River at: 

description______________________ 69 
discharge________________________ 69 
gage heights_________ 69 

Chamuley, Quebec. 
Richelieu River at: 

diseharge ___________ _ 

Chatham, N.J. 
Passaic River near: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Chemung, N.Y. 
Chemung River at: 

description _____________________ _ 
discharge _______________________ _ 

gage heights.-------- ________ ----
Chemung River at-

Chemung, N.Y.: 

344 

236 
236 
237 

289-290 
290 
291 

description _____________ -.-- ______ 289-290 
discharge________________________ :!!lO 
gage heights_________ _ _ _ _ _ _ _ _ _ _ _ _ :?91 

Chenango River at-
Binghamton, N.Y.: 

description ________ ---- _ _ _ _ _ _____ ;?!17 

discharge------------------ 2\:18 
discharge, monthly_________ :302 
gage heights ___________________ 298-300 
rating table_____________________ 801 

Chittenango, N.Y. 
Chittenango Creek at: 

description ______________________ :-ll-16-387 
diseharge ______ ______ ______ ______ 887 
dischargt', daily _________________ ilfl0-3!l2 

Chittenango, N. Y.-Continued. Page. 
Chittenango Creek at-Continued. 

discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 3'J3 
gage heights______ __ ______ ______ 888 
rainfall data______ 3'J3 
rating table _____________________ :l&l-389 

Chittenango CrePk at-
Chittenango, N.Y.: 

description ______________________ 386-387 

diseharge ______ ------------------ 387 
dischargE>, daily _________________ 390-3'J2 
discharge, monthly______________ 3'J3 
gage heights_____________________ 388 
rainfall data_____________________ 393 
rating table _____________________ _ 

Cleveland, Ohio. 
Cuyahoga River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Ohio and Erie canal at: 
description _____________________ _ 

Clinton, Mass. 
South Branch of Nashua River at: 

description _____________________ _ 
discharge, monthly ____________ _ 
rainfall data _________________ _ 

Cloquet., Minn. 
St. Louis River near: 

388-389 

417-418 
4J8 
418 

420 

78-7\l 
79 

description _______ -------------- 498 
discharge________________________ 498 
gage heights_____________________ 499 

Cobbosseecontee River at­
Gardiner, Me.: 

description ___ ___ _ _____ _ _____ ____ 57-58 

discharge, daily_________________ 58 
Cochituate, Mass. 

Lake Cochituate at: 
description ____ _ _ _ ___ _ _ ____ _ _____ 76 

discharge, monthly_____________ 78 
rainfall data_____________________ 78 

Cochituate, Lake at-
Cochituate, Mass.: 

description. _____________________ _ 
discharge, monthly ____________ _ 
rainfall data ____________________ _ 

Coldspring, N.Y. 
Foundry Brook near: 

description _____________________ _ 
discharge, daily ________________ _ 

Condit, Mich. 
South branch of Kalamazoo River 

near: 
discharge _______________________ _ 

Connecticut River at--
Hartford, Conn.: 

description _____________________ _ 
gage heights_·----- _____________ _ 

Orford, N. H.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Connecticut River drainage basin: 
description __________________________ _ 
gaging stations _____________________ _ 

76 
78 
78 

125-126 
126 

458 

84-85 

85 

81 
81 
84 
82 

82-84 

SG-81 
81-93 
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Contoocook River at-
West Hopkinton, N.H.: 

description ____ . _____ . _____ .. ___ _ 
di>!charge _ _ _______ . ____ _ 
gage heights ____ _ 

Creekloeks, N. Y. 
Delaware and Hudson eanal at: 

description _______ . ____ . ___ . ____ _ 
diverted water _________________ _ 

Crockery Creek at-
Slocums Grove, Mich.: 

description _____________________ _ 
gage heights ..... _______________ _ 

Croghan, N.Y. 

75 
75 
78 

152 ! 

153 

447-448 
448 

Beaver River near: 
description---------------------- 364-36.':1 
discharge ______ . _____ ____ ________ 365 
discharge, daily _________________ 367-369 
discharge, monthly ____________ . 370 
gage heights_____________________ 366 

rainfall data __ ------------------ 370 
rating table___ __ ______ ______ ____ 866 

Cuyahoga River at-
Cleveland, Ohio: 

description . ___________ . _____ . ___ 417-418 
discharge________________________ 418 
gage heights _________ -·-- _____ .__ 418 

Independence, Ohio: 
description ______ ....... _____ . __ . 418-419 
discharge _______ . ____ .___________ 419 
gage heights.____________________ 419 

D. 

Danville, Pa. 
North Branch of Susquehanna River 

at: 
description . _____ . _____ . __ ... ____ 282-283 
discharge ___ . ___ .. ______ . __ ._____ 283 
discharge, monthly ____ ._________ 285 
gage heights.____________________ 283 
rating table. _____ ._______________ 284 

Dead River at or near-
Forestville, Miab.: 

description ........ __ . _____ ... ___ 489-490 
discharge, daily_---------------- 490-494 
discharge, monthly. __ ...... __ ... 495-497 

Negaunee, Mich.: 
description .... ___ . ____ ...... ____ 487 
discharge ______ .. ________________ 487 
discharge, daily _______ .. _________ 488-489 
gage heights_____________________ 487 
rating table. _____ .. ____ .. ________ 488 

Dead River at-
The Forks, Me.: 

description . ____ ----- _________ --- 58 
discharge .. ---~. ___________ ._____ 53 

gage heights. ____ ------------____ 54 
Deerfield, N. Y. 

Johnston Brook near: 
description ____________ ------____ 212 
discharge,daily .. ____ .. ____ _ _____ 212 

discharge, monthly __ ·- _____ ----- 212 
Reels Creek near: 

Deerfield reservoir near­
Utica, N.Y.: 

rainfall data . 
Defianee, Ohio. 

Auglaize River near: 
description _____________________ . 
discharge ______ . ________________ _ 
gage heights _______ . ____________ . 

Tiffin River near: 
description _. ____ . _____ .. ____ . _ .. 
discharge ______ . _____ .-----.-----
diseharge, monthly ____________ _ 
gage heights. __________________ _ 
rating table. _____ . ______________ _ 

Delaware and Hudson Canal at­
Creeklocks, N.Y.: 

description _____________________ _ 
diYerted water _________________ _ 

Rosendale, N.Y.: 
discharge, daily. _______________ _ 

Delaware River at-
Lambertville, N.J.: 

Pagf'. 

210 

421:1 
425 
426 

42H 
423 
425 
424 
424 

152 
1;)8 

description ______________________ 249-250 
discharge________________________ 2.50 
gage heights ______________ 251 

Delaware River, East_BranPh of, at-
Hancock, N.Y.: 

description __________________ . ___ 264 
discharge __________ . _____ . ___ . . . . 265 
gage heights____ 265 

Delaware River, West Bran<"h of, at-
Hancoek, N. Y .: 

description---------------------- 262 
discharge________________________ 26B 
gage heights.____________________ 2()3 

Delaware River drainage basin: 
deseription ___ ---------------------- 245-246 
gaging stations. ___ . _____ . ____ . _____ 246-265 

Dixfield, Me. 
Androscoggin River at: 

description ________ . _____ ____ ____ 64 
discharge ____ ____ ____ ____ ____ _ ___ 64 

discharge, monthly------------· 66 
gage heights_____________________ (i5 
rating table. __ . __________ ... _____ 65 

Dolgeville, N.Y. 
East Canada Creek at: 

description______________________ 1!!5 

discharge, monthly------------- 1\16 
gageheights -------------------- 195 
rainfall data .. _____ ._____________ 196 

Dover Plains, N. Y. 
Tenmile River near: 

description . ___ .. _ ..... _______ ... 
discharge. _____________________ _ 
discharge, daily. _______________ _ 
discharge, monthly _______ .. ___ _ 
gage heights_. __________________ _ 
rating table. _____ .. _______ .. ____ _ 

Duns bach Ferry, N. Y. 
Mohawk River at: 

description _____ .. __ .... _ .... __ .. 

E. 

10.'3 
104 

110-112 
118 

105-107 
108-109 

1\10 

description . ___ .. _ ..... ----.----- 209 East Branch of Byram River near-
discharge, daily .. ____ ... ______ ... 210 Greenwich, Conn.: 
discharge, monthly __ . __________ _ 211 descriptwn ----------------------
rainfall data ___ .-----------.----- 21l discharge __________________ . ____ _ 
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East Branch of Byram River near-Con- Page. 
tinned. 

Greenwieh, C•mn.-Continued. 
discharge, daily______________ 1·~·) 

disehargP, monthly 12i:l 
rainfall data_______ 12:3 

East Braw·h of Delaware River at-
Hancock, N.Y.: 

description ___ ... _ --·-- _ --·-- ___ _ 
dhlcharge _______________________ _ 
gage heightR__ _ __________ · __ 

East Branch of Fond duLac River at-
Fond du Lae, Wis.: 

description _____________________ _ 
discharge ____ .. _________________ _ 
gage heights. _________ _ 

East Branch of Penobscot River at-
Grindstone, Me.: 

description _______ ----- _________ _ 
discharge _______________________ _ 

discharge, montl~ly _____________ _ 
gage heights ____________________ _ 
rating tablP _____________________ _ 

East Canada Creek at-
Dolgeville, N.Y.: 

description _____________________ _ 
discharge, monthly _____________ _ 
gage heights _______ ----- ________ _ 
rainfall data _________ _ 

East Rush, N.Y. 
Honeoye Creek at: 

description __________ . ----- _____ _ 
Elyria, Ohio. -

Black River near: 
description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights __ --------- _________ _ 
rating table. ____________________ _ 

Errol dam, N.H. 
Androscoggin River at: 

description _____________________ _ 

Erie, Lake, drainage basin: 
description __________________________ _ 
gaging stations _____________________ _ 

Escanaba, Mich. 
Escanaba River near: 

description ______ . ______________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

EEcana ha River near-
Escanaba, Mieh.: 

description _____________________ _ 
discharge _______________________ _ 

gage heights .. ---------
Esopus Creek at-

Kingston, N.Y.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, daily ________________ . 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating talJle _____________________ _ 

Olive Bridge, N.Y.: 
deseription _____________________ _ 
discharge _ _ _ _ _ _ _ _ _ _ _ ___________ _ 
gage heights __ ----- _____________ _ 

264 
265 
26:'i 

472-473 
47a 
473 

82-38 
3:3 
34 
:m 
:u 

195 
196 
195 
196 

403-404 

420-421 
421 
42'Z 
421 
422 

60 

417 
417-430 

484 
4M 
4tl4 

484 
4M 
484 

165-166 
166-168 
174-175 
175-176 
168---170 
171-173 

176-177 
177 
171-1 

Euclid, N.Y. Page. 
Oneida River near: 

description ______________________ ~1-382 
(liseharge _ _ _ ___ _ _ _ ____ _ ___ _ _ _ __ _ 382 

discharge, daily _________________ 384-385 
discharge, monthly_____________ 386 
rating table._____________________ 383 

F. 

Far Hills, N. J. 
N orthBranch of Raritan River near: 

description ______________________ 243-244 
disc barge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 244 
gage heights_________________ 244 

Fawn Rb·er near-
White Pigeon, Mich.: 

description ____ _ _____ ____ ____ ____ 461 

discharge________________________ 461 
gage heights_____________________ 462 

Felts Mills, N.Y. 
Black River near: 

description ______________________ :&.-3ti4 

Finderne, N.J. 
Raritan River at: 

description ____ ____ ____ _ __ 242 
elise }_large ____________ .___________ 242 
gage heights_________________ 243 

Fish River at-
Wallagrass, Me.: 

description _ ___ ______ __ __ __ _ _____ 16-17 
discharge _ _ __ ____ _ _ __ _ ___ ____ _ ___ 17 
gage heights. ___________________ , 17 

Fishkill Creek at-
Glenham, N.Y.: 

description ______________________ 126-127 
discharge ________________________ 127-128 

discharge, daily----------------- 133-135 
discharge, monthly------------- 136 
gage heights. ____________________ 129-131 
rainfall data _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 136 
rating table______________________ 132 

Fond duLac, Wis. 
East Branch of Fond duLac River 

at: 
description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

West Branch of Fond duLac River 
at: 

472-473 
473 
473 

description ______________________ 473-474 
discharge________________________ 474 
gage heights.____________________ 4U 

Fond duLac River, East Branch of, at-
Fond duLac, Wis: 

description ______________________ 472-473 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 73 

gage heights.____________________ 47:3 
Fond du Lac River, West Branch of, at-

Fond duLac, Wis: 
description __________ . ___________ 473-474 
discharge________________________ 474 
gage heights. ________ ----________ 474 

Forestville, Mich. 
Dead River at: 

description ______________________ 489-490 
discharge daily __________________ 4!10--494 
discharge, monthly _____________ 495-497 
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Forks (The), Me. Page. Front Royal, Va. Page. 
Dead River at: 

description____________ riH 
discharge _ _ _ _ _ _ _ ilil 
gage heights ___ ______ _ _____ ____ _ ri-! 

Kennebec River at: 
description _ _ _ ___ _ ___ _ _____ _ __ ___ -!3 
discharge________________________ 43 
discharge, monthly______________ 45 
gage heights_____________________ 4-! 
rating table______________________ 45 

Fort Edward, N.Y. 
Hudson River at: 

description ______________________ 2:~1-:?22 

Fort Fairfield, Me 
Aroostook River at: 

description __ __ _ _____ _ _ _ ___ _ _ ____ 17-18 
discharge________________________ 18 
gage heights___ ____ ________ 18 

Fort Montgomery, N.Y. 
Richelieu River at: 

description _________________ -----
discharge, daily ______ _ 
discharge, monthly ____ _ 

:B'oundry Brook near-­
Coldspring, N.Y.: 

340 

description _____________________ 12fi-126 
discharge, daily _ _ ____ _ _____ _ _ _ _ 1:?6 

Fox River at-
Omro, Wis.: 

description _ _ _ ___ _ __ ___ ____ ______ 464 
discharge________________________ 4-ti-! 
gage heights______ _ ____ ____ _ ___ 46.')-466 

Wrightstown, Wis.: 
description ______________________ 466-467 
discharge________________________ 467 
gage heights ______ ------

Foxcroft, Me. 
Piscataquis River near: 

description _____________ _ 
discharge ______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Framingham, Mass. 
Sudbury River at: 

description _____________________ _ 
discharge, monthly _____________ _ 
rainfall data ____________________ _ 

Franklin Junction, N.H. 
Merrimac River at: 

description __ _ 
discharge ___________________ _ 

Frederick, Md. 
Monocacy River near: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Frederick, Pa. 
Perkiomen Creek at: 

description _____________________ _ 

Freeland, Mich. 
Tittabawassee River at: 

4{)8-469 

38-39 
39 
41 
40 
40 

76 
77 
77 

70-71 
n 

305-30fl 
306 
30tl 
307 
807 

24S 

description ______________________ 4:-H.-432 

discharge____________ 432 
gage heights. _________________ --- 432 

South Brandl of Shenandoah River 
near: 

dm;cription ______________________ H14-H5 
discharge_ ___ _ _ _ ___ _ ___ ___ 315 

diseharge, monthly _ HHI 
gage heights_ __ ____ ________ _____ iUfi 
rating table______________________ 316 

G. 
Gardiner, Me. 

Cobbosseecontee River at: 
description ___________ _ 
discharge, daily ________________ _ 

Gaylordsville, Conn. 
Housatonic River at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, daily ________________ _ 
discharge, monthly ____________ _ 
gage heights _________ ------ _____ _ 
rating table _____________________ _ 

C+eneRee River at or near-
Mount MorriR, N.Y.: 

57--58 
58 

94 
95 

98-101 
102-10B 

91) 

H7 

description_______________ 411 
discharge______ _ ____ _ __ _ ____ ____ 411 
gage heights.___ ______ ____ _ _____ 412 

Rochester, N.Y.: 
description _________________ ------ 398 
discharge _ _ _ _ __ ____ _ __ _ _ _____ ____ 399 
discharge, flood. _________________ 400-403 

Glasgow, Va. 
North (of James) River near: 

description _ _____ _ _ ____ _ _____ __ __ a::m 
discharge________________________ :~~4 

discharge, monthly------------- 335 
rating table __ ----________________ 335 

Glenham, N.Y. 
Fishkill Creek at: 

description ______________________ 126-127 
discharge ________________________ 127-12tl 
discharge, daily _________________ 133-135 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 136 
gage heights. ____________________ 129-131 
rainfall data_____________________ 136 
rating table ______ ---- __ ------_--- 132 

Godeffroy, N. Y. 
Navesink River at: 

description ______________________ _ 

gage heights _____ ---,-_------ ___ _ 
Gorham, N. H. 

Androscoggin River at: 
description ______________________ _ 

discharge, daily-----------------­
Graefenberg Creek near-

New Hartford, N.Y.: 
description _____________________ _ 
discharge, daily ________________ _ 

Graefenberg reservoir near-
Utica, N.Y.: 

rainfall data _______________ · _____ _ 

Grand Rapids, Mich. 
Grand River at: 

261-262 
262 

60 
60 

215 

de~cription____ __ __ _ ____ __ ____ _ ___ 442 
discharge, daily _ _ ____ _ ______ ___ _ 446 
discharge, monthly______________ 447 
gage heights___ _ _ _ _ ____ ____ _ ____ 443 

rating table _____ ----------------- 446 
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Grand River at- Page. Honk Falls, N.Y. Page. 
Grand Rapids, Mich.: 

deseription 
dis<~harge, daily _ 
dh.;charge, monthly __ 
gage heights ___ _ 
rating ta hle _ _ _ _ _ _ _ _ _ _ _________ _ 

North Lansing, Mich.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, daily ________________ _ 
discharge, monthly ____________ _ 
gage heights ___________________ _ 
rating table _______________ ----~-

Greenwich, Conn. 
East Branch of Byram River near: 

description _____________ _ 
discharge ________________ ---· ___ _ 
discharge, daily ________________ _ 
discharge, monthly ____________ _ 
rainfall data ___ . _________________ _ 

Grindstone, Me. 
East Branch of Penobs<·ot River at: 

44:! 
441) 
447 
4-J.H 

444-44n 

448 
449 
4fi1 
452 
449 
4il0 

121 
122 
122 
12B 
12B 

description _ _ _ ___ _ _ _ __ _ _ _ _ ___ ___ _ 3~?-:{~ 

discharge________________________ ~ 

gageheights_____________ *l 
rating table._____________________ 34 

H. 

Hancock, N. Y. 
East Branch of Delaware River at: 

description _____________________ _ 
dh>charge _______________________ _ 
gage heights ____________________ _ 

West Branch of Delaware River at: 
description _____________________ _ 
discharge _______________________ _ 
gage heights ___________ --·--- ___ _ 

Harrisburg, Pa. 
Susquehanna River at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rainfall data ____________________ _ 
rating table ____________________ _ 

Hartford, Conn. 
Connecticut River at: 

description _____ -·--- ___________ _ 
gage heights ____________________ _ 

Hemlock, N.Y. 
Hemlock Lake at: 

264 
265 
26.1) 

262 
268 
263 

272-273 
278 
276 
274 
276 
275 

description ______________________ 404-406 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 407-409 

Hemlock Lake at-
Hemlock, N.Y.: 

description _____________________ 404-406 
discharge________ _ ___________ 407-40!1 

Hemlock Lake, N.Y., diverted water__ 410 
gage heights_________________________ 4f~ 

Holcomb Roek, Va. 
.James River at: 

deseription __________ ___________ 38'2 
gageheights_________ ___________ 33'.2 

Honeoye Creek at-
East Rush, N.Y.: 

deseription _ _ ____ _ _ ____ _ _ ___ _ _ _ _ 403--404 

Rondout Creek at: 
deseription 

Hoo:-;il' River at-
Buskirk, N.Y.: 

description _ _ ____________ _ 
dis<'harge _ _ ________________ _ 
gage heights ____________________ _ 

Hou-;atonic River at-
Gaylordsville, Conn.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, daily ______ _ 
discharge, monthly __ _ 
gage heights __________ _ 
rating table __________ _ 

Housatonic River drainage basin: 
description _________________________ _ 
gaging stations _____________________ _ 

Hudson River at-
Fort Edward, N.Y.: 

description _____________________ _ 
Mechanicville, N.Y.: 

description __ _ _ _______________ _ 
discharge, daily ________________ _ 
discharge, monthly _____________ _ 

Hudson River drainage basin: 
deseriptiou _ _ _ _ _ _ _ _ _ _______________ _ 
gaging stations _____________________ _ 

Huron Lake drainage basin-
dm;eriptiou _________________________ _ 
gaging sta tious ___________________ .. _ 

I. 

Independence, Ohio. 
Cuyahoga River at: 

219-2'20 
2'.20 
2'.21 

94 
m·, 

98-101 
IfrZ-103 

91) 
\17 

lcl4 
94-118 

218 
218 
219 

124-12il 
125-228 

481 
431--438 

description ______________________ 418--419 
discharge________________________ 419 
gage heights_____________________ 419 

Indian Lake dam, N. Y. 
Indian River at: 

description . _ _ _ ____ ___ _ 222 
Indian Lake reservoir, N. Y., gage 

heights. __________________ "-- 228 

Indian River at-
Indian Lake dam, N.Y.: 

description . _ __ ____ __ _ _ _ _ ____ ____ 22'2 

Iron Mountain, Mich. 
Menominee River near: 

description ______________________ 474-475 
discharge________________________ 47il 
gage heights~____________________ 475 

Iron River near-
Iron River, Mich.: 

description _____________________ _ 
discharge ___ . _ . _____ . ___________ _ 
discharge, daily ________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rainfall data ____________________ _ 
rating table ___ .. ________________ _ 

Iron River, Mich. 
Iron River near: 

description _____________________ _ 
discharge _ _ _____ . ___ .. __ _ 
discharge, daily __ ..... _________ _ 

471) 
476 

479--4.82 
48H 

48:3 
478 

476 
476 

479-4.'l2 
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Iron River, Mich.-Continued. 
Iron River near-Continued. 

discharge, monthly ________ _ 
gage heights ____________ _ 
rainfall data ____________________ _ 
rating table _______________ _ 

Israel River near-
Jefferson Highlands, N.H.: 

description _________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

J. 

James River at-
Buchanan, Va.: 

Page. 

86,87 
86,88 
87,88 

description _ _ __ __ _ _____ _ _____ ____ 336 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 337 
discharge, monthly_____________ 338 
gage heights.____________________ 337 
rating table _________________ .____ 338 

Cartersville, Va.: 
description ______________________ ~a;~ 
discharge________________________ 32!1 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 331 

gage heights_-------------------- aao 
rating table______________________ 381 

Holcomb Rock, Va.: 
description _ _ ____ _ _____ _ _ ____ ____ 382 
gage heights_____________________ 332 

James River drainage basin: 
description _ _____ _ _ _ _ ____ _ _____ _ _____ 824 
gaging stations ______________________ 3'Z5-338 

Jefferson Highlands, N.H. 
Israel River near: 

description ____________ -~---- ___ _ 86,87 
discharge________________________ t\6,88 
gage heights_____________________ 87,88 

Johnston Brook near-
Deerfield, N. Y.: 

description---------------------- 212 
discharge, daily_______ _________ 212 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 212 

Juniata River at-
Newport, Pa.: 

description ________ ------ ________ 276-277 
discharge________________________ 277 
discharge, monthly_____________ 279 
gage heights_____________________ 277 
rating table . _____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 278 

K. 

Kalamazoo River near­
Albion, Mich.: 

discharge _____________________ . 458 

Allegan, Mich.: 
description ______________________ 457--459 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ 458 
discharge, daily_________________ 459 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 460 

Kalamazoo River, North Branch of, 
near-

Bath Mills, Mich.: 
discharge _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4fJR 

Kalamazoo River, South Branch of 
near-

Condit, Mich.: 
discharge __ 

0 
____________________ _ 458 I 

Kalkaskia, Mich. Page. 
Boardman River at: 

discharge_______________ ____ _ __ _ 4H9 

Kennebec River at-
North Anson, Me.: 

deseription __ __ _ _ _ _ _ _ __ _ _ _ _ _ _ 45--46 
discharge__________________________ 46 
discharge, monthly_______________ 48 
gage heights_______________________ 47 
rating table _________________ .______ 47 

The Forks, Me.: 
description _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ 43 
discharge__________________________ 43 
discharge, monthly _ _ _ __ __ _ _ _ _ _ _ _ _ 45 
gage heights_______________________ 44 
rating table________________________ 4.') 

Waterville, Me.: 
description ________________________ 48--49 
discharge, daily__________________ 49 

Kennebec River drainage basin: 
description ____________________________ 41--42 
gaging stations ________________________ 43-58 

Kingston, N. Y. 
Esopus Creek at: 

deseription ______________________ 165-166 
disc barge ___ . _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ 166--168 
discharge, daily _________________ 174-175 
discharge, monthly _____________ 175--176 
gage heights. ____________________ 168-170 
rating table ______________________ 171-178 

L. 

Lake Ontario drainage basin: 
gaging stations________________________ 3H3 

Lambertville, N.J. 
Delaware River at: 

description _____________________ 249-250 
discharge__________________________ 250 
gageheights ______________________ 251 

Lamoille River at-· 
West Milton, Vt.: 

description ____ _ _____ ____ ____ _ _____ 346 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 346 
discharge, monthly________ ______ 348 
gage heights.______________________ 347 
rating table________________________ 347 

Lawrence, Mass. 
Merrimac River at: 

description _ _ ____ _ _ ____ _ _ _ ___ _ __ __ _ 72 

discharge, daily___________________ 73 
Lehigh River at--

South Bethlehem, Pa.: 
description __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ 255 
discharge________________________ 2rl5 
discharge, monthly______________ 257 
gage heights.____________________ 256 
rating table______________________ 25li 

Lima, Ohio. 
Ottawa River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights _________________ _ 

Littlefalis, N. Y. 
Mohawk River at: 

description ____________________ _ 

Little Portage River at-
Mendon, Mieh.: 

discharge _______________________ _ 

4~~7--428 

428 
428 

196 

485 



M. 

McCall Ferry, Pa. 
Susquehanna River at: 

description _____________ _ 
discharge _______________________ _ 
discharge, monthly _________ . __ _ 
gage heights. ________________ _ 
rating table _____________________ _ 

Machias River at--
Whitneyville, Me.: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Machias River drainage basin: 
description _____________ --·-- _______ _ 
gaging stations _____________________ _ 

Mahwah, N.J. 
Ramapo River near: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Manistee River at-
Sherman, Mich.: 

description _____________ _ 
discharge ______________________ . _ 
gage heights ____________________ _ 

MarqueJ;te Mich. 
Carp River near: 

description _____________________ _ 
discharge, daily ________________ _ 

discharge, monthly-------------
Massena Springs, N. Y. 

Raquette River at-
description _ --·-- ______ ·--- _____ _ 

:Mattawamkeag, Me. 
Mattawamkeag River at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, daily _________________ _ 
discharge, monthly--·- _________ _ 
gage heights ___________________ _ 
rating table _____________________ _ 

Mattawamkeag River at-
Mattawamkeag, Me.: 

description _____________________ _ 
discharge _______________________ _ 

discharge, daily _______ _ 
discharge, monthly _____________ _ 
gage heights __________________ _ 
rating table _____________________ _ 

Mattoax, Va. 
Appomattox River at: 

description _. ___________________ _ 
discharge ______ . ________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table __ . _______ . ___ --·- ___ _ 

Maumee River near-
Sherwood, Ohio: 

description _________________ --·--
discharge _______________________ _ 
gage heights ____________________ _ 

Mechanicville, N.Y. 
Hudson River at: 

description _____________________ _ 
discharge, daily _________________ _ 
diHcharge, monthly _____________ _ 
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Page. 

2fitl-2&\ 
20R-269 

272 
270 
271 

24 
24 
24 

23 
24 

440-441 
441 
441 

4~ 

486 
486 

359 

35 
35 
37 
38 
36 
36 

3;) 

35 
87 
38 
36 
36 

3'Z.5 
325 
3'27 
326 
3'27 

429 
429 
430 

218 
218 
219 

Medina, N. Y, 
Oak Orchard Creek near: 

rlescription _____________________ _ 
diseharge _______________________ _ 
gage heights. ___________________ _ 

Tonawanda feeder near: 
description _____________________ _ 

Mendon, Mich; 
Little Portage River at: 

discharge _________ . _____________ _ 

St . .Joseph River at: 
description _____________________ _ 
discharge. ______________________ _ 
gage heights. _____________ _ 

Menominee River near-
Iron Mountain, Mich.: 

description ______ . ______________ _ 
discharge _______________________ _ 

gage heights. ______ --------------
Merrimac River at-

Franklin .Junction, N. H.: 
description _________ ·-- _________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

Lawrence, Mass.: 
description _____________________ _ 

discharge, daily----------------­
Merrimac River drainage basin: 

description __________ ----------------
gaging stations ______ ------ _________ _ 

Messalonskee River at--
Waterville, Me.: 

description----------------------
discharge, daily ________________ _ 

Mianus River at-
Bedford, N.Y.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, daily ________________ _ 
diseharge, monthly _____________ _ 
rainfall data _____________ .. ____ _ 

Stamford, CQnn.: 

Page. 

412-415 
415-416 

416 

412-415 

485 

462 
463 
463 

474-475 
475 
475 

70-71 
71 
71 

"72 

73 

70 
70-79 

56-57 
57 

116 
116 
117 
118 
ll8 

description---------------------- 114 
discharge~- _____ .. __ . ______ ._.___ 115 
discharge, daily ______________ .__ 115 

Mianus River drainage basin: 
description __________ --------------- 114 
gaging stations _______ . _______ . ______ 114-118 

Michigan, Lake, drainage basin: 
description ____________ . __ . __ .. ______ 488-439 
gaging stations __________________ . ___ 439-485 

Middle Branch of Byram River neat·-
Riverville, Conn.: · 

description _ ----- ______ . ___ _ _ ___ _ 123 

discharge------------------------ 123 
gage heights_____________________ 124 

Middlebury, Vt. 
Otter Creek at: 

description ___ _ _ _ ____ _ _ _ ___ _ _____ 353 
discharge________________________ 353 
diseharge, monthly______________ 355 
gage heights_____________________ 3M 
rating table______________________ 31>4 

Mill Point, N.Y. 
Schoharie Creek at: 

description ... _____________ .. ____ 190 
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. Mill Point, N. Y.-Continued. 
Schoharie Creek at-Continued. 

discharge ______________ ...... ___ _ 
gage heights ...... ______________ _ 

1.\lillington, N.J. 
Passaic River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights __________________ _ 

1\Hllinocket, Me. 
Penobscot River at: 

description _____________________ _ 
discharge, daily _________________ _ 

Millstone, N. J. 
Millstone River at: 

HlO 
l!l1 

237-2H~ 

z;~~ 

Z:~H 

:M-27 
27 

description ______________________ 240--241 
discharge________________________ 241 
gage heights_____________________ 241 

Millstone River at-
Millstone, N. J.: 

description------------------ ___ 240-241 
discharge________________________ 241 
gage heights_____________________ 241 

Millville, W.Va. 
Shenandoah River at: 

description _____________________ _ 
discharge _______________________ _ 

discharge, monthly------ _______ _ 
gage heights ____________________ _ 
rating table .... _________________ _ 

Minetto, N. Y. 
Oswego River near: 

description _____ . _______________ _ 
discharge _______________________ _ 
discharge, daily ________________ _ 
discharge, monthly .... ________ _ 
gage heights __________________ _ 

Missisquoi River at-
Swanton, Vt.: 

description _____________ _ 

discharge-------------------- ___ _ 
gage heights .... ________________ _ 

Mohawk River at-
Duns bach Ferry, N. Y.: 

description _____________________ _ 

Little Falls, N.Y.: 
description _____________________ _ 

Utica, N. Y.: 
description ------ ______ . ________ . 
discharge _______________________ _ 
discharge, daily. _______________ _ 

Monocacy River near-
Frederick, Md.: 

description __ . _______ . __________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights. ___________________ _ 
rating table .... _________________ _ 

Monroe, N.J. 
Whippany River at: 

description ____________________ _ 

Montague, Me. 
Penobscot River at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ... ________ ._. _______ _ 
rating table _________ .. - _______ . _ 

312 
312 
314 
313 
313 

378 
378 
380 
381 
379 

B44 
345 
345 

190 

l!l6 

205 
206 
206 

~15-306 

306 
308 
307 
307 

28 
28 

31-32 
29-30 

31 

Moose River, N.Y. 
Moose River at: 

description ____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

Moose River at-
Moose River, N.Y.: 

rleseription ___________ _ 
discharge _____________ . _________ _ 
gage heights. ___________________ _ 

Moose River near-
Rockwood, Me.: 

description _____________ _ 
discharge ______________________ _ 
gage heights ____________________ _ 

Mount Morris, N.Y. 
Genesee River near: 

description ____________________ __ 
discharge _______________________ _ 
gage heights ____ .. ______________ _ 

Mountainview, N.J. See Two Bridges. 
Musconetcong River at or near­

Asbury, N.J.: 
description _____________________ _ 
rating table _____________________ _ 

Bloomsbury, N.J.: 
description _____________________ _ 
discharge ______________ ------ ___ _ 
gage heights ____________________ _ 

Muskegon River at-
Newaygo, Mich.: 

description: .... -------------- ___ _ 

N. 

Nashua River, South Branch of, at-
Clinton, Mass.; 

description _____________________ _ 
discharge, monthly _____________ _ 
rainfall data. ___________________ _ 

Navesink River at-
Godeffroy, N.Y.: 

description _____________________ _ 
gage heights. ____ .. ____ . ____ . ___ . 

Port Jervis, N.Y.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, daily ___________ . ____ _ 
discharge, monthly _____________ _ 
rating table_. ________ ... ________ _ 

Negaunee, Mich. 
Dead River near: 

description __________ . __________ _ 
discharge ____________ . __________ _ 
discharge, daily __________ _ 
gage heights ____________________ _ 
rating table _________________ _ 

N eshaminy Creek near-
The Forks, Pa.: 

description ____________ _ 
discharge, daily ________________ _ 

New Hartford, N.Y. 
Graef en berg Creek near: 

description ___ . _ ..... ___________ _ 
discharge, daily. _______________ _ 

Starch Factory Creek near: 
description _____________________ _ 
discharge ____ -·------ ___________ _ 

Page. 

:m 
371 
372 

:m 
an 
372 

49-50 
50 
50 

411 
411 
412 

252-2.1)3 
253 

254 
254 
254 

442 

78-7\l 
79 
79 

261-262 
262 

257 
258 

259-260 
261 
258 

487 
487 

488-489 
487 
4S8 

249 
249 

213 
214 

206 
206 
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New Hartford, N. Y.-Continued. Page. 
Starch Factory Creeknear-Cont'd. 

disr·harge, daily . ____ . _ _ _ :J.07 
discharge, monthly__ :!07 

Sylvan Glen Creek nL•ar: 
description _____ . _ _ _ _ _ :J.Hl 
lliseharge, daily______ 21H 
dischargE', monthly__________ ~!10 

rating table________ _ _ _ _ __ _ _ ____ _ 217 

New Hartford Creek. See Sylvan Glen 
Creek. 

Newaygo, Mich. 
Muskegon River at: 

description __ 
Newpaltz. N.Y. 

Walkill River at: 
description _________ . _______ . ___ _ 
diseharge _______________________ _ 
discharge. daily _______ . ____ .. ___ _ 
discharge, monthly. ___ ... ___ .... 
gage heights. ___________________ _ 
rating tabh• ... ___ ... _. __ ........ . 

Newport, Pa. 
Juniata River at: 

description . ___ .... _ ............ . 
discharge . _________ .......... ___ _ 
discharge, monthly _____________ _ 

gage heights ............. --------
rating table _____________________ _ 

North Anson, Me. 
Carra bassett River at: 

description ___________ ..... _____ _ 
diseharge ______________ . ________ _ 
discharge, monthly ______ ....... . 
gage hE'ights ....... _____________ _ 

Kennebec River at: 
description ___________ .. ________ _ 
discharge ___________ ..... _______ _ 
discharge, monthly _____________ _ 
gage heights .. __________________ _ 
rating talJle ...... ______ _ 

North Brandl Kalamazoo River near­
Bath Mills, Mich.: 

discharge _______________________ _ 

North Braneh ot Potomae R1ver at-
Piedmont, W.Va.: 

description _ ..... ____________ . __ _ 
discharge ...... _________________ _ 
d1scharge, monthly ____________ _ 
gage heJgbts ____________________ _ 
rating tal,le ___________ . _____ . ___ _ 

North Branch of Raritan Rtver near-
Far Hills, N. J .: 

139 
139-140 
148-1.50 

1.51 
141-143 
144-147 

276-277 
277 
279 
277 
278 

5-!-55 
1>5 
56 
56 

45-46 
46 
JR 
47 
47 

descriptiOn __ .... __ .......... __ . _ 243-244 
discharge __________ ...... _ ... ____ 244 

North Lansing, Mich.-Continued. Page. 
Grand River at-Continued. 

diseharge,monthly ____ ____ _ _____ 452 
gage heights_______ ____________ 449 
rating table .... ____ 450 

North (of .James) River at-
l+lasgow, Va.: 

rleseription ______________ HBH 
discharge. _____ .________________ HH4 
diseharge, monthly . ___ . _____ . _ HH5 
rating table ______ .... _______ .____ S:35 

0. 

< >ak Orchard Creek at and near-
Medina, N.Y.: 

description---------------------- 412-415 
di&charge ________________________ 415-416 
gage heights.____________________ 416 

Ridgeway Bridge, N. Y .: 
discharge------------------------ 417 

Ogdensburg, N.Y. 
Oswegatchie River near-

description . ___________ . ___ _ _____ 360 
discharge ____________________ .___ 361 

gage heights_____________________ 362 

Ohio and Erie Canal at-
Cleveland, Ohio: 

deseription ____ ____ ______ ____ ____ 420 

Olive Bridge, N. Y. 
Esopus Creek at: 

description---------------------- 176-177 
discharge. ____ . ________ .__________ 177 

gage heights_____________________ 178 
Omer, Mich. 

Rifle River at: 
description_ -------------------- 4:1.1 
discharge ___________ .____________ 4B8 

gage heights._. _____ ..... _._ 4:34 
Omro, Wis. 

Fox River at: 
description _____________ ..... _ _ __ 464 
discharge .... _ .. _ _ _ _ _ ___ .. _ _ _ _ _ _ 464 
gage heights. _________________ . __ 465-466 

Oneida RiYer near-
Enchd, N.Y.: 

description------------------- __ 381-382 
(lischarge __ . _ _ ___ _ _ _ _ _ _ _ _ ____ _ 382 

discharge, daily----------------- 384-385 
discharge, monthly_____ 386 
rating table.--------------------- 38:~ 

Ontario, Lttke, rlrainage basin: 
deseription ___ ... _______ ... _ _ _ _ . _ _ _ 363 
gaging stations ___________ .. _ .... _. __ 003-417 

Ontonagon River near-
Roekland, Mich.: 

gage heights. ___________________ _ :J.H description ____ _ 41!7 
498 North Branch Shenandoah Rtver near-

Riverton, Va.: 
descr1pt10n ---------------------­
discharge------------------------
gage heights_____ _ __________ _ 

North Branch Susquehanna Rn·er. See 
Susquehanna. 

North Lansmg, MlCb. 
Grand Rtver at: 

clesc-nption ...... _________ _ 
dtseharge __ 
dtschar ge, dally _ .... __ .. _ .. __ . __ 

discharge ____ .. __ 
Orford. N. H. 

317 Connecticut Rtver at: 
Bl7 descriptiOn ____________________ _ 
318 discharge __________ _ 

d1scharge, monthly _. __ . _______ _ 
gagehe1ghts ......... . 
rating table ....... _____ _ 

Onskany, N.Y. 
441-i Onskany Creek near· 
Hfl rlescnptwn .. __ 
4ill dtscharge .... __ 

81 
81 
84 
t;·> 

H:?-1-14 

:!17 
:m 
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Oriskany Creek near- Pa~L·. 

Oriskany, N.Y.: 
description_ ____________ ;!17 

discharge------------------------ 217 
Oswegatchie River near-

Ogdensburg, N.Y.: 
description _ _ ____ ____ _ 860 
diseharge _ _____ ________ ____ ______ :ella 
gage heights.____ ___ ________ ____ Bli:! 

Oswego River near-
Minetto, N. Y .:-: 

description---------------------- ilil' 
discharge________________________ 87H 
discharge, daily_____________ 380 
discharge, monthly _ _ _ _ _ _ _ _ _ 381 
gage heights_________ 379 

Ottawa, Ohio. 
Blanchard River at: 

description______________________ 426 
discharge____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 426 
gage heights. ___ ... ______________ 4:!7 

Otter Creek at-
Middlebury, Vt.: 

description ____ ____ _ ___ _ ___ _ _____ 358 

discharge------------------------ 35B 
discharge, monthly . ___ .. _ . _. _ _ _ 35.5 
gage heights_____________________ 354 
rating table ______ ._______________ 854 

Ottawa River at-
Lima, Ohio: 

description _ ... _. ________________ 427-428 
discharge __ ._____________________ 428 

gage heights. __________ ---------- 428 

P. 

Passaic River at and near-
Chatham, N.J.: 

description ____________ . --·-- ___ . 236 
discharge_______________________ 2'J6 
gageheights.____________________ 237 

Millington, N. J .: 
description __________________ .... 287-288 
discharge ___ . ______ ... _ . ______ ... 238 
gage heights .. ___________________ 238 

Two Bridges, N.J.: 
description _. ______________ ------ 231 
discharge________________________ 232 
gage height!:!. __ .... ------________ 232 

Passaic River drainage basin: 
description _________________________ 2'2B--2'U 
gaging statwns _________ . ___________ . 2'.24-238 

Passumpsic R1ver at-
St. Johnsbury Center, Vt.: 

descriptiOn______________________ 88 
discharge________________________ 89 
gage hmghts. ___ . ______________ . _ 89 

Patapsco R1ver at-
Woodstock, Md.: 

descriptiOn ---- ------------- .. -.- ooa 
discharge------------------------ ooa 
discharge, monthly__________ 305 
gage heights.____________________ 304 
rating table. __ . ______________ ·-·- i.Kl4 

Patapsco River drainage basm: 
ctescr1pt.10n _ _ _____ .. _ .. _ . _ ... _ _ _ _ _ _ _ 803 
gaging stations .. ___________ ·-- ______ 303-305 

PomlJerwkk, Conn. 
Byram River at: 

description ____ _ 
discharge, daily_ 

Pemigewasset River at-
Plymouth, N.H.: 

description ___ _ 
discharge _____ . _ . _ .. __ . _ .. _ . ____ _ 
gage heights. _______ _ 

PL•nobsl'Ot River at­
Millinoeket, Me.: 

description ________ . ____________ _ 
discharge, daily ________________ _ 

Montague, Me.: 
description ________________ .. ___ _ 
discharge . __ . _. ____ .. _ _ _ _ _ _ _. __ _ 
discharge, monthly _________ . _ 
gage heights. ___________________ _ 
rating table ____________________ _ 

Penobscot River, East Branch of, at-
Grindstone. Me.: 

description _ ....... ____ . ________ _ 
discqarge ...... _ ... _____________ _ 
discharge, monthly._._ ... _ .. __ . _ 
gage heights. ___________________ _ 
rating table .. ___________________ _ 

Penobscot River drainage basin: 
description _________________________ _ 
gaging stations _____________________ _ 

Perkiomen Creek at-
Frederick, Pa.: 

description ________ . ____________ _ 

Spring Mount, Pa.: 
discharge, daily----------------· 

Phiiadelphia, Pa. 
Schuylkill River near: 

description _____________________ _ 
discharge, dm1y ________________ _ 

Piedmont, W.Va. 
North Branch of Potomac River at: 

description __ .. __ . ______________ _ 
discharge __________________ ----·· 
discharge, monthly _____________ _ 
gage height8 ___________________ _ 
rating table. ____________ --·-- ___ _ 

Piscataquis River near-
J<"oxcroft, Me.: 

description----------------------
discharge _ _ _ _________ . ___ .. _ .. __ 
discharge, monthly ______ .. _____ _ 

gage heights ____ ----···---------
rating table __ . ________ . _________ _ 

Plattsburg, N.Y. 
Saranac River near: 

description- __ . __ ... _____ . ___ ... __ 
discharge, daily_ --------·-· 
discharge, monthly ____________ _ 

Ptymoutn, N.H. 
Pemig wasf'et River at: 

descripthn 
discharge _ ... __ 
gagehe1ghts ................... . 

Po·nt of Rocks, Md. 
Potomac River at: 

Page. 

ll!J 
120 

7il-74 
74 
75 

~!6-27 

27 

28 
28 

Bl-B2 
29-30 

31 

32-3B 
3B 
34 
aa 
34 

25-26 
26-41 

248 

248 

247 
247 

B22 
322 
8"24 
323 
323 

38-39 
39 
41 
40 
40 

355 
~'i6 

356 

73-74 
74 

description . _ .. . 
discharge _ ..... _ 

____ ........ BOR-309 
309 

discharge, monthly _ ........... . au 
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Point of Rocks, Mrl.-Continued. 
Potomac River at-Continued. 

gage heights ____________________ _ 
rating tablP. ____________ ----------

Point Pleasant, Pa. 
Tohickon Creek at: 

Page. 

810 
311 

dPscription ______________________ 251-2.52 
discharge, daily_________________ ~52 

Pomptou Plains. N.J. 
Pompbn River at: 

description _ _____ _ _____ _ _____ ___ _ 226 

discharge, monthly------------- 228 
gage heights_____________________ 227 
rating table __________________ 2'.26-227,228 

Pompton River at-
Pompton Plains, N.J.: 

description ____ ____ __ ____ ____ ____ 2'Z6 

discharge, monthly______________ 22R 
gage heights_____________________ 227 
rating table __________________ 226-2'27,228 

Two Bridges, N.J.: 
description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Port Chester, N. Y. 
West branch of Byram River at: 

description _____________________ _ 
discharge, daily ________________ _ 

Port Jervis, N.Y. 
Navesink River at: 

22.5 
22.5 

120 
121 

description---------------------- 2ii7 
discharge________________________ 258 
discharge, daily _________________ 259-260 
discharge, monthly______ _ _ _ _ _ _ _ _ 261 
rating table______________________ 258 

Potomac River at-
Point of Rocks, Md.: 

description ______________________ 308-309 
discharge ____ _ _____ ________ ______ 309 

discharge, monthly------------- 311 
gage heights_------______________ 310 
rating table______________________ 311 

Potomac River, North Branch of, at-
Piedmont, W.Va.: 

description ______ ____ ____ ____ ____ 322 
discharge________________________ 322 
discharge, monthly_________ _ _ _ _ _ 324 
gage heights_____________________ 3'.28 
rating table______________________ 323 

Potomac River, South Branch of, near-
Springfield, W.Va.: 

description---------------------- 320-321 
discharge________________________ H21 
gage heights_------______________ 321 

Potomac River drainage basin: 
description _ _____ _ _____ ____ ____ _ _____ 30.5 
gaging stations ______________________ 305-324 

Prattsville, N. Y. 
Schoharie Creek at: 

description ______________________ 191-192 
discharge ______ _ _____ _ _____ _ _____ 192 
gage heights _____________________ 193-19-! 

Presumpscot River at­
Sebago Lake outlet: 

description _ _____ _ _____ ___ _ _ _____ 67 
discharge, daily _ ____ _ _ ____ _ _____ 68 

lRR 97-04-33 

Page. 
Presumpscot River drainage basin: 

description _________________________ _ 66-67 
gaging stations _____________________ _ 67-68 

Pulaski, N. Y. 
Salmon River near: 

description _____________________ _ 378 
discharge ____ --------------·----- 874 
discharge, daily ________________ _ 377 
discharge, monthly _____________ _ 377 
gage heights------- _____________ _ 875 
rating table _____________________ _ 376 

R. 

Ramapo River near-
Mahwah, N.J.: 

de;;:cription _ ___ __ __ ______ ____ _ ___ 229 
discharge________________________ 229 
gage heights_____________________ 200 

Raquette River near-
Massena Springs, N. Y.: 

description _ _____ ____ _ _____ _ _____ 3.59 

Raritan River at-
Bound Brook, N. J.: 

description ____ _ _____ _ _____ _ _____ 239 
discharge________________________ 240 
gage heights_____________________ 240 

Finderne, N.J.: 
description---------------------- 242 
discharge________________________ 242 
gage heights_____________________ 2-!3 

Raritan River, North Branch of, near-
Far Hills, N.J.: 

description ______________________ 243-24-i 
discharge ____ _ _____ __________ ____ 24-! 
gage heights_____________________ 244 

Raritan River, South Branch of, at-
Stanton, N.J.: 

description ______________________ 244-24.5 
discharge________________________ 2-!.5 
gage heights ______________ .______ 24.5 

Raritan River drainage basin: 
description __________________________ 238-239 
gaging stations ______________________ 239-2-!5 

Red Cedar River at-
Agricultural College, Mich.: 

description ______________________ 4.52-453 
diseharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 453 
discharge, daily ________________ 4.5.5-456 
discharge, monthly______________ 457 
gage heights_____________________ 4.58 
rating table ______________________ 4.54-455 

Reels Creek near-
Deerfield, N.Y.: 

descr:ption ---------------------- 209 
dis-?harge, daily---·------------- 210 
discharge, monthly______________ 211 
rainfall data_____________________ 211 

Richelieu River at-
Fort MontgomcTy, N. Y.: 

deocription ____ _ _____ ____ ____ ____ 340 

discharge, daily----------------- 342 
discharge. monthly______________ 843 

St. Johns, Quebec: 
diseharge _ _ ____ ____ _ _____ ____ _ ___ 3-!3 
gage heights_____________________ 341 

'~ 
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Richmond, Vt. Page. Rondout Creek at-Continued. Page. 
Winooski River at: Rosendale, N. Y .-Continued. 

de~cription ___ ·---- ________ _ _____ 3 8 rating table _____________ --------- 159-160 

discharge------------------------ 348 Rosendale, N. Y. 
discharge, monthly------------- 350 Delaware and Hudson Canal at: 
gage heights_____________________ 349 discharge, daily _ _____ ____ _ _____ _ 152 
rating table _________ .____________ 349 Rondout Creek at: 

Rifle River at- description __ . __ _ _ _ ___ _ _ ___ _ _ _ ___ 153 

Omer, Mich.: discharge ________________________ 154-15.'} 
description______________________ 433 discharge, daily----------------- 161-168 
discharge________________________ 433 discharge, monthly ____ . _ _ _ _ _ _ _ _ 164 
gage heights_____________________ 434 diverted water__________________ 153 

Riverton, Va. gage heights ___________________ ._ 156-158 

North Branch of Shenandoah Ri-ver rainfall data_____________________ 164, 
near: rating table ______________________ 159-160 

description _____________________ _ 317 Rumford Falls, Me. 
discharge _________________ . _____ _ 317 Androscoggin River at: 
gage heights _____ ------------ ___ _ 318 description---------------------- 62-63 

Riverville, Conn. 
Middle Branch of Byram River 

near: 
description ___________________ . __ 123 
discharge _______ .. _._____________ 123 

gageheights _____ --------------- 124 
Roach River, Me. 

Roach River at: 
description _ _____ __ __ ____ ____ ____ 51 

discharge, monthly----------____ 52 
gage heights.------______________ 51 
rating table _____________ -···-____ 52 

Roach River at-
Roach River, Me.: 

description ____ ____ ____ _ _____ ____ 51 

discharge, monthly----·-----·-- 52 
gage heights ________ --------_____ 51 
rating table ... ________ --·-·_----· 52 

Rochester, N. Y. 
Genesee River at: 

description ___________ -··-- --···- 398 
discharge _______ ---·- ____ -------- 399 
discharge, flood _______ ... ___ . _. _ 400-403 

Rockaway River near-
Boonton, N.J.: 

description---·--------------·--- 233 
discharge ____________ ---··---·--· 23!:3 
discharge, daily----------------- 235 
gage heights ___ ---·______________ 234 

Rockland, Mich. 
Ontonagon River near: 

description _________________ --··- 491' 
discharge---··- _____________ ----· 498 

Rockwood, Me. 
Moose River near: 

description ______ . ___ ____ ____ ____ 49-50 

discharge------ ____ ----·-________ 50 
gage heights ___ . _________ ·------- 50 

Rondout Creek at-
Honk Falls, N. Y.: 

description------------·--------- 165 
Rosendale, N.Y.: 

description ________ -----·-------- 153 
discharge---· _______________ . ____ 154-155 

discharge, daily----------------- 161-163 
discharge, monthly . ________ . _ _ _ 164 

diverted water------------------ 153 
gag8 heights. ___________________ . 156-158 
rainfall dab._____________________ 164 

discharge, daily_________________ 63 

s. 
Saco River at-

Center Conway, N.H.: 
description ·--··-------··-------- 69 
discharge---·------ ______ -------- 69 
gage heights·---·--_-···-________ 69 

Saco River drainage basin: 
description ____ ____ _ ___ ____ _ _____ ____ 68 
gaging atations ---·-- _ _____ ____ ______ 69 

St. Croix River at-
Spragues Falls, near Baring, Me.: 

description ____ -------- ____ ______ 20 
discharge ________________ ------·- 20 

discharg', daily----------------- 2'2 
discharge, monthly------------- 23 
gage heights _____ --------________ 21 
rating table______________________ 21 

St. Croix River drainage basin: 
description ____ ______ ____ _ _____ _ ____ _ 19-20 

gaging stations______________________ 19-23 

St. John River drainage basin: 
description ________ --···- ____ ________ 14-16 
gaging stations ________ --··--________ 16-18 

St. Johns, Que bee. 
Richelieu River at: 

discharge----·-------------·---·- 34!:3 
gage heights--------- ______ ---·-- 341 

St. Johnsbury Center, Vt. 
Passumpsic River at: 

description.______________________ 88 

discharge---------------------·-- 89 
gage height.!--···-_______________ 89 

St. Joseph River at-
Buchanan, Mich.: 

description _____ ----· ___ -···- ____ 460-461 
Mendon, Mich.: 

description ____ ______ ________ ____ 462 

discharge------------------------ 4 3 
gage heights_____________________ 463 

St. Lawrence River drain:tge basin: 
description __________________________ 33'3-3.'39 

gaging stations---------------------- 340-36:3 
St. Louis Ri-ver near- · 

Cloquet, Minn.: 
description---------------------- 498 
discharge________________________ 4!!8 
gage heights_____________________ 499 
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Salmon River near- Page. 
Pulaski, N. Y.: 

description ____________________ ·- 373 
discharge _____ --·- _________ .. _ ___ 374 

discharge, daily----------------- 377 
dicharge, monthly. ____ ---·--____ 377 
gage heights _____________ ._______ 375 
rating table______________________ 376 

Saranac Lake, N. Y. 
Saranac River near: 

description---------------------- 3.'J7 
diseharge, daily-------- __________ :J58-3.')9 
discharge, monthly______________ 358 

Saranac River near-
Plattsburg, N.Y.: 

description ____ ____ ____ _ _ ____ _ __ _ 355 
discharge, daily_________________ 356 
discharge, monthly______________ 356 

Saranac Lake, N.Y.: 
description ------ _ ----- ____ _ _ _ ___ 357 
discharge, daily---·------------- ::58-3.'i9 
discharge, monthly _______ .. __ 358 

Savage Reservoir near-
Utica, N.Y.: 

rainfall data. ____________________ ~08-209 

Schoharie Creek at-
.Mill Point, N.Y.: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Prattsville, N.Y.: 
description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Schroon River at-
Warrensburg, N.Y.: 

description _____________________ _ 

Echuylkill River near-
Philadelphia, Pa.: 

description ________ . ________ _. ___ _ 
discharge, daily ________________ _ 

Sebago Lake outlet. 
Presumpscot River at: 

description ________________ , ____ _ 
discharge, daily ________________ _ 

Seneca River at-
Baldwinsville, N.Y.: 

description _____________________ _ 

discharge, daily-----------------
discharge, monthly _____________ _ 

Sharon, Vt. 
·white River at: 

190 
190 
191 

191-192 
192 

193-194 

222 

247 
247 

67 
68 

394 
394 
395 

description _ _____ _ _____ _ 92 

discharge________________________ 92 
gage heights_____________________ 92 

SharpS1mrg, .Md. 
Antietam Creek near: 

description ------ ________________ 318-319 
discharge________________________ 319 

discharge, monthlY-------------- 320 
gage heights.____________________ 319 
rating table______________________ 320 

Shelburne, N. H. 
Androscoggin River at: 

description ______ ___ _ __ __ ____ ____ 61 
discharge ________________ ._______ 61 
gage heights_____________________ 6~ 

Shenandoah River at- Page. 
Millville, W.Va.: 

description---------------------- 312 
discharge________________________ 312 
discharge, monthly______________ 314 
gage heights_____________________ 313 
rating table______________________ 313 

Shenandoah River, North Branch of, 
near-

Riverton, Va.: 
description---------------------- 317 
discharge________________________ 317 
gage heights_____________________ 1:!18 

Shenandoah River, South Branch of, 
near-

Front Royal. Va.: 
description ______________________ 314--315 

discharge------------------------ 315 
discharge, monthly_____________ 316 
gage heights_____________________ 3li> 
rating table______________________ 316 

Sherman, Mich. 
.Manistee River at: 

description _____________________ _ 

discharge------------------ _____ _ 
gage heights _______________ ------

Sherwood, Ohio . 
Maumee River near: 

440-441 
441 
441 

description---------------------- 429 
discharge------------------------ 429 
gage heights_____________________ 430 

Skaneateles (Lake) outlet at-
Willow Glen, N. Y.: 

description---------------------- 395-396 
discharge, daily_________________ 396 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 397 

Slocums Grove, Mich. 
Crockery Creek at: 

description---------------------- 447-441-1 
gage heights _______________ -----_ 448 

South Bethlehem, Pa. 
Lehigh River at: 

description---------------------- 255 
d1scharge ____ _ _____ __ ___ _ _ ___ _ __ _ ;.25.) 

discharge, monthly------------- 257 
gage heights. _______ -----________ 256 
rating table _________________ .____ 2.)6 

South Branch of Kalamazoo River 
near­

Condit, Mich.: 
discharge ________________ -------- 458 

South Branch of Nashua River at-
Clinton, Mass.: 

dt>scription _____ ----- _ ----- ______ 78-79 
discharge, monthly------________ 79 
rainfall data---------------______ 79 

South Branch of Potomac .R;ver 
near-

Springfield, W.Va.: 
description---------- ___________ _ 
discharge------ ______ ------------
gage heights ____________________ _ 

South Branch of Rarittn R1ver at-
Stanton, N.J.: 

320-3'21 
a:n 
321 • 

description ______________________ 244--245 

discharge---·-------------------- 245 
gage heights ___________ ------____ 245 
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South Branch of Shenandoah River 
near-

Front Royal, Va.: 

J>age. 

de3cription ______________________ 314--315 
diEcharge ____ _ _____ _ ___ ____ _ _____ 315 

discharge, monthly______ 316 
gage heights_____________________ 315 
rating table______________________ 31o 

S:mth Cairo, N.Y. 
Catskill Creek at: 

descrip~ion ------------ _________ 178--179 
discharge ________________________ 179-180 
discharge, daily _________________ 186-188 
discharge, monthly______________ 18!) 
gage heights _____________________ 181-188 
rating tab1e'3. ____________________ 184-lfi,) 

Sprague3 Falls, near B:tring, :Me. 
St. Croix River at: 

description---------------------- 20 
discharge________________________ 20 
rlischarge, daily__________________ 22 
discharge, monthly______________ 23 
gage heights_____________________ 21 
rating table __________ ~-----______ 21 

Sprjng Mount, Pa. 
Perkiomen Creek at: 

discharge, daily ____________ ------ 248 

Springfield, vV. Va. 
South Branch of Potomac River 

near: 
description ______________________ 320-321 

discharge________________________ 321 
gdge heights_____________________ 321 

Stamford, Conn. 
Mianus River near: 

discharge________________________ 115 
discharge, daily_________________ 115 

Stanton, N.J. 
South Branch of Raritan River at: 

description ______________________ 243-245 

discharge________________________ 245 
gage heights__________ 245 

Starc:h Factory Creek near-
New Hartford, N. Y.: 

description------------------ 206 
discharge________________________ 206 
discharge, daily_________________ 207 

, discharge, monthly______________ 207 

Sudbury River at-
Framingham, Mass.: 

descriptiOn _____________________ _ 

discharge, monthly-------------
rainfall data __________ ·-- _______ _ 

Superior, Lake, drainage i:ll't!lc:higan: 
desc:ription _ ----- ___________________ _ 
gagmg stations _______ . _____________ _ 

Susquehanna R1ver at-
Binghamton, N. \:.: 

descnptwn ____________________ _ 

discharge_ .. _______ . ____________ _ 

d1scharge. monthly_. ___________ _ 
gage beJghts. ________ -·-- _______ _ 

rating table __________ ------------
Harrlsbm·g, Pa. · 

descnptwn -------------------··-
discharge ___________________ . ___ _ 

76 
77 
77 

485 
485-400 

291 
292 
296 

292-294 
295 

272-278 

Page. 

f:lnsquehanna River at-Continued. 
Harrisburg, Pa.-Continued. 

discharge, monthly______________ 27'6 
gage heights_____________________ 274 
rainfall data_____________________ 276 
rating table______________________ 275 

McCall Ferry, Pa.: 
description ______________________ 266-268 

diseharge __________ . _________ ---·· 268--269 

(lischarge, monthly------------- 272 
gage heights _________________ .___ 270 
rating table______________________ 271 

Wilkes barre, Pa.: 
description ______________________ 285-286 
discharge________________________ 287 

discharge, monthly_____________ 289 
gage heights_____________________ 287 
rainfall data_____________________ 289 
rating table______________________ 288 

Susquehanna River, North Branch, at-
Danville, Pa.: 

description---------------------- 282-283 
discharge________________________ 283 
discharge, monthly______________ 285 
gage heights_____________________ 28:3 
r~ting table______________________ 284 

Susquehanna River, West Branch, at-
Williamsport, Pa.: 

description---------------------- 279 
discharge________________________ 280 
diseharge, monthly _____ . _ _ _ _ _ _ _ 282 
gage heights_____________________ 280 
rating table______________________ 281 

Susquehanna River drainage basin: 
description __ ---- ______ _ _ ____ ____ ____ 266 
gaging stations ______________________ 266-302 

Swanton, Vt. 
Missisquoi River at: 

description _____ ---------------- 34± 
discharge________________________ 345 
gage heights.____________________ 345 

Sylvan Glen Creek near--
New Hartford, N.Y.: 

descript:on ____________ ------ ____ 216 
discharge, daily _ _ __ _ _ _____ ______ 216 

discharge, monthly-------------- 216 
rating table ______________ -------- 217 

T. 

Tenmile River near-
Dover Plains, N.Y.: 

description ________________ ------ 103 
discharge ________________ -------- 104 

discharge, daily----------------- 110-112 
discharge,monthly _ _____ ____ ___ _ 113 
gage heights. __________ . _________ 105-107 

rating table ________ ---------- ____ 108-109 

The Forks. See Dead R1verat; Kenne-
bec River at. 

Thunder Bay River near-
Alpena, M1eh.: 

descriptwn _____________________ _ 
discharge, dally ________________ _ 

discharge, monthly ___ _ 
ramfall data ________ ... ---·------

436-437 
437 
488 
438 
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Tiffin River near­
Defiance, Ohio: 

description _____________________ _ 
disch:U'ge _______________________ _ 
discharge, n:unthly ____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Tittabawassee River at-
Freeland, Mich.: 

t'age, 

423 
423 
425 
424 
424 

description ______________________ 431--4.'3:~ 

discharge________________________ 4,:32 
gage heights__________________ 4:32 

Tohickon Creek at­
Point Pleasant, Pa.: 

deseription _. _____ .. _____________ 251-252 

discharge, daily----------------­
Tonawanda Creek at-

In dian Bridge, New York: 
discharge _______________________ _ 

Tonawanda Feeder near­

252 

4171 

Medina, N. Y.: 
description-------------------- . -!12-415 

Torrey Springs near-
Albion, Mid1.: 

discharge ... ____________________ _ 

Traverse City, Mich. 
Boardman River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Twin Mounhin, N.H. 
Zealand River at: 

~~:cc:~~~:~-~ ~ ~ ~ ~ ~ -_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ 
gage heights ____________________ _ 

Twin Rock Bridge, N.Y. 

459 

489 
489 
440 

90-91 
91 
91 

West Canada Creek at: 
description---------------------- 196-1\17 
discharge _____________ .__________ 197 

diseharge, daily __________________ 2tll-20i3 

discharge, monthly ___ . __________ 204-2115 
gage heights_____________________ HI~ 

rating table______________________ 1!l9 
Two Bridges, N.J. 

Passaic River at: 
description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Pompton River at: 
descript:on _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

231 
z:sz 
232 

224 
225 
22;') 

w. 
Wallagrasc;, Me. 

Fish Rh-er at: 
dec;cription _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Wallkill Rh-er at-
Newpaltz, N.Y.: 

de~:;cription _____________________ _ 
discharge _______________________ _ 
discharge, daily _________________ _ 
discharge. monthly _____________ _ 
gage heights ____________________ _ 
rating table __________________ _ 

'\Vanaque, N. J. 
Wanaque River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

'\Vanaque River at-
\Vanaq:le, N.J.: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Wappinger Creek near-
Wappinger Falls, ~- Y.: 

de3cription _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Wappinger Falls, N.Y. 
Wappinger Creek at: 

description ___ ------------------
discharge _______________________ _ 
gage heights _________________ • ___ _ 

Warrensburg, N.Y. 
Schroon River at: 

description ______________________ _ 

Waterville, Me. 
Kennebec River at: 

description ____________________ -··· 
discharge, daily _____________ _ 

::.\Iessalonskee River at: 
description _____________________ _ 
discharge, daily ________________ _ 

West Branch of Byram RiYer near­
Port Chester, N.Y.: 

description ... __________________ _ 
disdmrge, daily ________________ _ 

West Branch of Delaware River at-
Hancoc-k, N.Y.: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Page. 

16-17 
!';' 

17 

139 
139-140 
148-150 

151 
141-1±:3 
144-147 

:?00-231 
:?81 
2:31 

:?80-201 
;?81 
281 

187 
137 
13S 

187 
137 
138 

222 

48-49 
49 

56-57 
57 

120 
121 

262 
263 

268 
u. , West Branch of Fond duLac River at-

Utica,N. Y. 
Deerfield reservoir near: 

rainfall data ____________________ _ 

Graefenberg reservoir near: 
rainfall data ____________________ _ 

Mohawk River at: 
description _____________________ _ 
discharge _______________________ _ 
discharge, daily ________________ _ 

Savage reservoir near: 
rainfall data. _____ -:- ____________ _ 

213 

2l.'i 

205 
206 
206 

208,209 

Fond duLac, \Vis.: 
description ______________________ 478-474 
discharge _______________________ _ 
gage heights_ ... ________________ _ 

West Branch of Susquehanna River at-
Williamsport, Pa.: 

description _____________________ _ 
dbcharge _______________________ _ 
discharge, monthly ____________ _ 

gage heights ______ ---------------
rating table ______ ------------ ___ _ 

279 
280 
2~2 

280 
281 
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West Canada Creek at- Page. 
Twin Rock Bridge, N.Y.: 

description ___________________ ·-- 196-197 
discharge---·-----·-- _______ -·--- 197 
discharge, daily __ --· ____________ 200-203 

discharge, monthly _ ... __ . __ ... _ 204-20.'1 

gage heights.---·-- __ ··--_______ 19R 
rating table_--·--_ .. ·-- _____ --··- 199 

West Hopkinton, N.H. 
Contoocook River at: 

description--------------------·· 75 
discharge---·----··--· 75 
gage heights _________ ·--· 7fi 

West Milton, Vt. 
Lamoille River at: 

deseription _. ·--- ---·-- ---··- ... _ 346 
discharge_--·-- ________ .... _····- 346 
discharge, monthly ___ .. _. ____ .. _ 348 
gage heights. _____ --·-- ______ ·-·- 347 
rating table. _______ ··-- __ ··--____ 347 

Whippany River at-
Monroe, N.J.: 

description _ ·-- ____ . ___ .. ___ --··- 235 
White Pigeon, Mich. 

Fawn River near: 
description ---·-- __ ··-- __ ··-- ____ 461 
discharge _____________ ·-----.____ 461 
gage heights.---·-- _____ --·--____ 462 

White River at-
Sharon, Vt.: 

description ---·-- _ -·--- ____ ---·-- 92 
discharge ________ ·-·-----________ 92 
gage heights. ____ . ___________ ·--. 92 

Whitney Creek. See Oak Orchard 
Creek. 

Whitneyville, Me. 
Machias River at: 

descr:ption ----------··---·---··- 24 
discharge .... _________ ... --·-. 24 

gage heights ___ ·--- __ ··-- ____ . 24 

Wilkesbarre, Pa. 
Susquehanna River at: 

description -------· ____ . ___ . --·-- 285-286 
discharge _________________ .. _____ 287 
discharge, month:y __ .. ______ .. _ _ ;?89 
gage heights ________ . _______ .. __ . ;?87 
rainfall data _________ ··-- _____ ··- 289 
rating table. ___________ .. _____ .__ 288 

Williamsport, Pa. 
West Branch of Susquehanna River 

at: 
description __ ··-- __ ·--- ---·-- __ .. 279 
discharge_--·-----·-- ... ____ --··- 280 
discharge, monthly __ .. __ _ _ _ _ _ _ _ 282 

gage heights ... ---------··------- 280 
rating table. ______ -----_--·--____ 281 

Willow Glen, N.Y. 
Skaneateles Lake outlet at: 

description _____________ ----- ____ 395-396 

Willow Glen, N. Y.-Continued. Page. 
Skaneateles Lake outlet at-Cont'd. 

discharge, daily __ --·-- _____ --·--
discharge, monthly _____________ _ 

396 
S97 

'Vinchester, N.H. 
Ashuelot River at: 

description __ ··-- ·--·-- _________ _ 
discharge _______ ·-- __ .... ____ --·. 
gage heights _________________ ·---

93 
93 
93 

Winneconne, Wis. 
W"olf River at: 

description _ --·-- ______ ··-- __ .... 470 
discharge ____ --·.·--- _________ ·--
gage heights .......... _··---·---. 

Winooski, Vt. 
Winooski River at: 

description---·----··--·-··--··-· 350 
discharge __________________ ---·-- 3.51 
discharge, monthly __ ._._ _ _ _ _ _ _ _ _ 1352 
gage heights ______ .. ____________ . 3.'>1 
rating table______________________ 352 

'Vinooski River at-

0 

Richmond, Vt.: 
description ______ .. _ _____ ____ _ ___ 348 
discharge _____ --·-- _________ -·--- 348 
discharge, monthly ______ ._______ 350 
gage heights_____________________ 349 
rating table ___ ._--··-_--·-- __ ··-- 349 

Winooski, Vt.: 
description _ --·-- __ .... __ ·-·-. ... 3.')() 
discharge ______ ------ _______ --··- 351 
diEcharge, monthly---·--________ 352 
gage heights ________________ ·--·_ 3.51 
rating table ______ ------_--·--____ B52 

Wolf River at-
Winneconne, Wis.: 

description _______ . __________ . __ _ 470 
diseharge ---·-- ______ ··-- ____ ____ 470 
gage heights __ -·--- _________ ---·- 471-472 

Woodstock, Md. 
Patapsco River at: 

description __________ --·. ____ ____ 303 
discharge _________ . ___ .. ______ .. _ 303 
discharge, monthly __ .. _________ . 305 
gage heights. __ .... __ .·-- _____ . _ 00! 

rating table.-·--- __ .·--_.··-- 304 
Wrightstown, Wis. 

Fox River at: 
description __ ... ___ . ·-- _______ .. _ 466-467 
diseharge _______ --·-- ________ ··-- 467 
gage heights. ___ ·--_--·-- ____ --·. 468-469 

z. 

Zealand River at-
Twin Mountain, N.H.: 

description ___________ -·--- _____ _ 
discharge--·--- ______ ---·-- _____ _ 
gage heights _______ ---·-- _______ _ 

90-91 
91 
91 



LIBRARY CATALOGUE SLIPS. 

[Mount each slip upon a separate card, placing the subject at the top of the 
second slip. The name of the series should not be repeated on the series 
card, but the additional numbers should be added, as received, to the first 
entry.] 

Hoyt, John C . 
. . . Report of progress of stream measurements for 

the calendar year 1903, prepared under the direction of 
..: 
~ F. H. Newell by John C. Hoyt; pt. !-Northern Atlan-
= 

4lll tic, St. Lawrence River, and Great Lakes drainage. 

518 p., 11., illus., 1 pl. (map). 23~cm. (U.S. Geological survey. "\Vater­
supply and irrigation paper no. 97.) 

Subject series P, Hydrographic progress reports, 24. 

Hoyt, John C. 
. . . Report of progress of stream measurements for 

~ the calendar year 1903, prepared under the direction of 
~ F. H. Newell by John C. Hoyt; pt. !-Northern Atlan­
oo tic, St. Lawrence River, and Great Lakes drainage. 

518 p., 11., illus., 1 pl. (map). 23~cm. (U.S. Geologieal survey. Water­
supply and irrigation paper no. 97.) 

Subject series P, Hydrographic progress reports, 24. 

U. S. Geological survey. 
~ Water-supply and irrigation papers. 
i: 
i] no. 97· Hoyt, J. C. Report of progress of strea1n n1eas-

uren1ents for . . . 1903; pt. r. 1904. 

U. S. Dept. of the Interior. 
see also 

U. S. Geological survey. 

• 





SERIES K-PmJPING WATER. 

WS 1. Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pis. 
WS 8. Windmills for irrigation, by E. C. Murphy, 1897, 49 pp., 8 pis. 
WS 14, New tests of certain pumps and water lifts used in irrigation, by 0. P. Hood. 1898. 91 pp., 

1 pl. 
WS 20. Experinients with windmills, by T. 0. Perry. 1899. 97 pp., 12 pis. 
WS 29. Wells and windmills in Nebraska, by E. H. Barbour. 1899. 85 pp., 27 pis. 
WS 41. The windmill; its efficiency and economic use, Pt. I, by E. C. Murphy. 1901. 72 pp., 14 pis. 
WS 42. The windmill, Pt. II (continuation of No. 41). 1901. 73-147 pp., 11>--16 pis. 
WS 91. Natural features and economic development of Sandusky, Maumee, Muskingum, and 

Miami drainage areas in Ohio, by B. H. Flynn and M. S. Flynn. 1904. 130 pp. 

SERIES L--QUALITY OF WATER. 

WS 3. Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pis. 
WS 22. Sewage irrigation, Pt. II, by G. W. Rafter. 1899. 100 pp., 7 pis. 
WS 72. Sewage pollution near New York City, by M. 0. Leighton. 1902. 75 pp., 8 pis. 
WS 76. Observations on flow of rivers in the vicinity of New York City, by H. A. Pressey. 1903. 

108 pp., 13 pis. 
WS 79. Normal and polluted water in northeastern United States, by ~f. 0. Leighton. 1903. 192 pp., 

15pls. 

SERIES M-GENERAL HYDROGRAPHIC INVESTIGATIONS. 

WS 56. Methods of stream measurement. 1901. 51 pp., 12 pis. 
WS 64. Accuracy of strearii. measurements, by E. C. Murphy. 1902. 99 pp., 4 pis. 
WS 76. Observations on the flow of rivers in the vicinity of New York City, by H. A. Pressey. 1903. 

108 .PP·· 13 pis. 
WS 80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 
WS . California hydrography, by J. B. Lippincott. 1903. 488 pp., 1 pl. 
WS 88. The Passaic flood of 1902, by G. B. Hollister and M. 0. Leighton. 1903. 56 pp., 15 pls. 
WS 91. Natural features and economic development of Sandusky, Maumee, Muskingum, and 

Miami drainage areas in Ohio, by B. H. Flynn and M.S. Flynn. 1904. 130 pp. 
WS 92. The Passaic flood of 1903, by M. 0. Leighton. 1904. 48 pp., 7 pis. 
WS 94. Hydrographic Manual of United States Geological Survey, prepared by E. C. Murphy, J. C. 

Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pis. 
WS 95. Accuracy of stream measurements (second edition), by E. C. Murphy. 1904. - pp., 6 pls. 
WS 96. Destructive floods in the United States in 1903, by E. C. Murphy. 1904. - pp., 13 pis. 

SERIES N-W ATER POWRR. 

WS 24. Water resources of State of New York, Pt. I, by G. W. Rafter. 1899. 92 pp., 13 pis. 
WS 25. Water resources of State of New York, Pt. II, by G. W. Rafter. 1899. 100-200 pp., 12 pis. 
WS 44. Profiles of rivers, by Henry Gannett. 1901. 100 pp., 11 pis. 
WS 62. Hydrography of the Southern Appalachian Mountain region, Pt. I, by H. A. Pressey. 1902, 

95 pp., 25 pis. 
WS 63. Hydrography of the Southern Appalachian :I>Iountain region, Pt. II, by H. A. Pressey. 1902. 

9&-190 pp., 26-44 pis. 
WS 69. Water powers of the State of Maine, by H. A. Pressey. 1902. 124 pp., 14 pis. 
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SERIF.S 0-UNDERGROt;ND WATERS. 

WS 4. A reconnaissa,nce in southeastern Washington, by I. C. Russell. 1897. 96 pp., 7 pis. 
WS 6. Underground waters of sou.thwestcrn Kansas, by Erasmus Haworth. 1897. 65 pp., 12 pls. 
WS 7. Seepage waters of northern Utah, by Samuel Fortier. 1897. 50 pp., 3 pis. 
WS 12. Underground waters of southeastern Nebraska, by N.H. Darton. 1898. 56 pp., 21 pis. 
WS21. Wells of northern Indiana, by Frank Leverett. 1899. 82 pp., 2 pis. 
WS 26. Wells of southern Indiana (continuation of No. 21), by Frank Leverett. 1899. 64 pp. 
WS 30. Water resources of the Lower Peninsula of Michigan, by A. C. Lane. 1899. 97 pp., 7 pis. 
WS3l. Lower Michigan lnineral waters, by A. C. Lane. 1899. 97 pp., 4 pis. 
WS 34. Geology and water resources of a portion of southeastern South Dakota, by J. E. Todd. 1900. 

34 pp., 19 pis. 
WS 53. Geology and wnter resources of Nez Perces County, Idaho, Pt. I, by I. C. Russell. 1901. 86 

pp., 10 pis. 
WS 54. Geology and water resources of Nez Perces County, Idaho, Pt. II, by I. C. Russell. 1901. 

87-141 pp. 
WS 55. Geology and wnter resources of a portion of Yakima County, Wash., by G. 0. Smith. 1901. 68 

pp., 7 pls. 
WS 57. Preliminary list of deep borings in the United States, Pt. I, by N.H. Darton. 1902. 60 pp. 
WS 59. Development and application of water in southern California, Pt. I, by J. B. Lippincott. 1902. 

95 pp., 11 pls. 
WS 60. Development and application of water in southern California, Pt. II, by J. B. Lippincott. 1902. 

96-140 pp. 
WS 61. Preliminary list of deep borings in tile United States, Pt. U, by N. H. Darton. 1902. 67 pp. 
WS 67. The motions of underground waters, by C. S. S1ichter. 1902. 106 pp., 8 pls. 
B 1§9. Geology and water resources of the Snake River Plains of Idaho, by I. 'C. Russell. 1902. 192 

pp., 25 pis. 
WS 77. Water resources of Molokai, Hawaiian Islands, by Waldemar Lindgren. 1903. 62 pp., 4 pl~. 
WS 78. Preliminary report on artesian basins in ~outhwestern Idaho aml southeastern Oregon, by 

I. c. Russell. 19m. 53 pp., 2 pis. 
PP 17. Preliminary report on the geology and water resources of Nebraska west of the one hundred 

and third meridian, by N.H. Darton. 1903. 69 pp., 43 pls. 
WS 90. Geology and water resources of part of the lower James River Valley, South Dakota, by J. E. 

Todd and C. M. Hall. 1904. 47 pp., 23 pis. 
The following papers also relate to this subject: Underground waters of Arkansas Valley in eastern 

Colorado, by G. K. Gilbert, in Seventeenth Annual, Pt. II; Preliminary report on artesian waters of 
a portion of the Dakotas, by N. H. Darton, in Seventeenth Annual, Pt. II; Water resources of Illi .. 
nois, by Frank Leverett, in Seventeenth Annual, Pt. II; W~tter resources of Indiana and Ohio, by 
Frank Leverett, in Eighteenth Annual, Pt. IV; New developments in well boring and irrigation in 
eastern South Dakota, by N. H. Darton, in Eighteenth Annual, Pt. IV; Rock waters of Ohio, by 
Edward Orton, in Nineteenth Annual, Pt. IV; Artesian well prospects in tbe Atlantic Coastal Plain 
region, by N.H. Darton, Bulletin No. 138. 

SERIES P-HYDROGRAPHIC PROGRESS REPORTS. 

Progress reports may be found in the following publications: For 1888-89, Tenth Annual, Pt. II; 
for 1889-90, Eleventh Annual, Pt. II; for 1890-91, Twelfth Annual, Pt. II; for 1891-92, Thirteenth 
Annual, Pt. III; for 1893-94, Bulletin No. 131; for 1895, Bulletin No. 140; for 1896, Eighteenth Annual, 
Pt. IV, WS11; for 1897, Nineteenth Annual, Pt. IV, WS 15, 16; for 1898, Twentieth Annual, Pt. IV, WS 
27, 28; for 1899, Twenty-first Annual, Pt. IV, WS 35-39; for 1900, Twenty-second Annual, Pt. IV, WS 47-52; 
for 1901, WS 65, 66, 75; for 1902, WS 82-85; for 1903, WS 97-100. 

Correspondence should be addressed to 
THE DIRECTOR, 

UNITED STATES GEOLOGICAL SURVEY, 

w ASH1NGTON, D. c. 
IRR 9i-4 




