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LETTER OF TRANSMITTAL

DEPARTMENT OF THE INTERIOR,
UNITED STATES GEOLOGICAL SURVEY,
Diviston or HYDROGRAPHY,
Waskington, D. ., May 1, 1903.

Sir: 1 have the honor to transmit herewith Water-Supply Paper
No. 83, which is Part 11 of the Progress Report of Stream Measure-
ments for 1902. This paper, with Water-Supply Paper No. 82, Part
1, of the above report, makes up the report for the territory east of
the Mississippi. The report for the territory west of the Mississippi
will follow in Water-Supply Papers Nos. 84 and 85.

These papers contain for the various gaging stations the original
data as collected and the results obtained from the discussion of these
data; also such other information as is of interest in hydrographic
studies. '

Very respectfully,
‘ F. H. NEWELL,
Hydrographer in Charge.
Hon. CaarLEs D. WaLcorr,
Director United States Geological Survey.






PROGRESS REPORT OF STREAM MEASURE-
MENTS FOR THE CALENDAR YEAR 1902.

PART IT.
By‘F. H. NEweLL

INTRODUCTION.

This paper completes the Progress Report of ‘Stream Measurements
for the territory lying east of the Mississippi River, and with Water-
Supply Paper No. 82 makes up the complete report for this section.
The material in these papers consists of both the original data as col-
lected, and the results obtained from the discussion of these data; also
brief descriptions and facts regarding such other subjects as are allied
to hydrographic studies. For convenience in arrangement the datain
this paper have been grouped by drainage areas. These are arranged
in the report geographically as follows: From north to south for
those areas which drain into the southern Atlantic; from east to west
for those that drain into the eastern Gulf of Mexico; from north to
south for those draining into the Mississippi, and from east to west
for those draining into the Great Lakes.

On figs. 1 and 2 the relative location of the stations at which the
United States Geological Survey is collecting hydrographic data is
shown. - The section west of the shaded line shows those States which
are covered by the national irrigation act of June 17, 1902, and the
cross-lined areas show the loeation of the principal irrigation projects
which are now under investigation.

In collecting hydrographic data the Geological Survey has received
the hearty cooperation of various individuals, corporations, and States,
as mentioned hereafter. This cooperation has made possible the pub-
lication of many valuable records Whlch could not otherwise have been
‘obtained.

A brief historical sketch of the stream measurements made by the
Geological Survey is published on pages 11-15 of Water-Supply Paper
No. 75.

The results of the stream measurements made during past years by
the United States Geological Survey can be found in the following
publications, which may be consulted at the public libraries in most
of our cities:

1893'}Bu11etin No. 131,
1894,

11
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1895. Bulletin No. 140.

1896. Water-Supply Paper No. 11, Part IV of the Eighteenth Annual Report.

1897. Water-Supply Papers Nos. 15 and 16, Part IV of the Nineteenth Annual
Report.

1898. Water-Supply Papers Nos. 27 and 28, Part IV of the Twentieth Annual
Report.

®  Gaging Stations

Irrigation Projects

Fi. 1.—Location of river stations and principal irrigation projects in western half of United States,
1902-1903.

1899. Water-Supply Papers Nos. 35 to 89, inclusive, Part IV of the Twenty-
first Annual Report. :

1900. Water-Supply Papers Nos. 47 to 52, inclusive, Part 1V of the Twenty-
second Annual Report.

1901. Water-Supply Papers Nos. 65, 66, and 75.

1902. Water-Supply Papers Nos. 82 to 85, inclusive.
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ACKNOWLEDGMENTS.

Most of the data presented in this paper have been obtained through
local hydrographers and engineers. Acknowledgment is due to each
of these persons, and thanks are extended to other persons and cor-
porations who have assisted local hydrographers, or who have coop-

Fie. 2.—Location of river stations in eastern half of United States, 1902-1903.

erated in any way, either by furmshlng records or by assisting in
transportation.

The following list, arranged geographlcally by States, gives the
names of the resident hydrographers and others who have assisted in
furnishing and preparing the data contained in this report
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Maryland: Resident hydrographer, E. G. Paul.

Virginia: Resident hydrographers, Prof. D. C. Humphreys and E. W. Myers,
assisted by B. S. Drane.

North Carolina, South Carolina, Georgia, Alabama, Mississippi, and Tennessee:
Resident hydrographers, Prof. B. M. Hall and Maxcy R. Hall. Thanks are also due
to the following individuals and corporations: Prof. W. 8. Yates, State geologist
of Georgia; for paying the salaries of observers at Barnett Shoals, Buckhead, Cov-
ington, Gainesville, Carters, Blueridge, and Canton, Ga.; Dr. Eugene A. Smith,
State geologist of Alabama, for the salaries of observers at Sturdevant, Alexander,
Nottingham, Riverside, Centerville, Cordova, and Milstead, Ala.; the city of Augusta,
Ga., for gage heights at that place. The following Weather Bureau officials have
furnished gage heights for the Weather Bureau stations, as noted in the descriptions
of stations: D. Fisher, Augusta, Ga.; J. B. Marbury, Atlanta, Ga.; John R. Weeks,
Macon, Ga.; F. P. Chaffee, Montgomery, Ala.; W. M. Dudley, Mobile, Ala.; W. 8.
Belden, Vicksburg, Miss.; L. M. Pindell, Chattanooga, Tenn.; H. C. Bate, Nash-
ville, Tenn. R. C. McCalla, U. S. assistant engineer, has furnished gage heights at

. Tuscaloosa, Cordova, and Palos, Ala. Transportation has been furnished through
the kindness of J. 8. B. Thompson, general agent of the Southern Railway; by
Capt. E. Berkeley, superintendent of the third division of the Seaboard Air Line;
by Thomas K. Scott, general manager of the Georgia Railroad; by James T. Wright,
vice-president and general manager of the Macon, Dublin and Savannah Railroad;
by John M. Egan, president of the Central of Georgia Railway; by John B. Newton,
general manager of the Atlanta, Knoxville and Northern Railway; by W. B. Den-
ham, general superintendent of the Plant System; by Hunter McDonald, chief
engineer of the Nashville, Chattanooga and St. Louis Railway; and by W. J. Murphy,
general manager of the Queen and Crescent Route.

The stations at Fayetteville, Brunt, Catawba, Cumnock, Murphy, Judson, Neal,
Bryson, and Salisbury, N. C.; Alston, Rockhill, and Waterloo, 8. C.; ‘and Bluff City,
‘Oldtown, and Newport, Tenn., were under the care of resident hydrographer E. W.
Myers, assisted by B. 8. Drane. Mr. Myers also prepared the report on the Cape
Fear drainage basin.

West Virginia: Resident hydrographer, Prof. D. C. Humphreys.

Ohio: Measurements in this State were mostly made by the late Benjamin H.
Flynn, engineer of the state board of health. He was assisted by the engineering
department of the Ohio State University, and valuable suggestions were glven by
William B. Gerrish, M. Am. Soc. C. E., of Oberlin.

Indiana: The gage heights of Lafayette River at Terre Haute have been furnished
by D. M. Raubarger. Prof. George E. Waesche, of Purdue University, has furnished
the data for Lafayette. '

Illinois: Field assistant, E. H. Heilbron. Thanks are also due to the following
gentlemen for suggestions and assistance: Isham Randolph, chief engineer, and
George W. Wisner, assistant chief engineer, sanitary district of Chicago; L. E. and
E. L. Cooley, of Chicago; and Jacob A. Harman, of Peoria.

Wisconsin: The hydrographic work in this 8tate has been carried on in cooperation
with the Wisconsin geological and natural history survey, of which E. A. Birge is
director and superintendent. Prof. L. S. Smith, engineer of the above survey, has
had general charge of the hydrographic work, which has been performed by L. R.
Stockman.

Michigan: R. E. Horton, resident hydrographer. Acknowledgment should be
made to the following individuals and corporations for services rendered and data
furnished: L. W. Anderson, city engineer, Grand Rapids; Prof. H. K. Vedder, agricul-
tural college; Newaygo Portland Cement Co., Newaygo; Fletcher Paper Co., Alpena;
Cleveland-Cliffs, Iron Co., Negaunee; J. M. Longyear, Marquette; Hugh H. Hos-
ford, Buchannan; F. W. McCoy, Mendon; Dr. A. C. Lane, state geologist, Lansing;
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F. M. Warner, secretary of state, Lansing; Kalamazoo Electric Company, Kala-
mazoo; H. M. Louds Sons Co., Oscoda; Frank Drake, chief engineer of the Oliver
Iron Co., Duluth, Minn.

Acknowledgments are also due to John C. Hoyt, George L. Warner,
H. G. Stokes, and Frank H. Brundage, for computations on and the
arrangement of data of this report.

SOUTHERN ATLANTIC COAST DRAINAGE.

Systematic measurements of discharge of many of the larger rivers
of the Southern Atlantic States have been made during the year.
The drainage areas of the rivers in that region are in general similar.
Most of the streams rise in the southern Appalachian Mountains or
their foothills. In the upper part of their courses they are rapid,
with considerable fall. Across the Piedmont Plain their valleys are
wide and their flow in general is sluggish, with occasional falls over
rocky beds. Many of them have falls that could be utilized for water
power, and it is largely to that end that data of the flow are being
collected. In.the study of water power it is important to know the
flow and the fall. The fall can readily be determined by an engineer,
but the variations in flow often require long and careful study. Gag-
ing stations, to determine the latter, have been established on nearly
all the larger streams in the region, and it is hoped that in the near
future our information of their fall will be extended.

In this report the areas in this section from which data have been
received during 1902 have been grouped as follows, and arranged
geographically from north to south:

Roanoke, Cape Fear, Pedee or Yadkin, Santee, Savannah, and Alta-
maha rivers.

ROANOKE RIVER DRAINAGE BASIN.

Roanoke River, draining a total area of about 9,200 square miles
above its mouth, empties into Albemarle Sound a short distance below
Plymouth, N. C., and is navigabl® at all stages as far upstream as
Weldon, N. C., where the river crosses the fall line, a distance of 120
miles. :

The Roanoke proper is formed by the confluence of the Dan and
Staunton rivers, at Clarksville, Mecklenburg County, Va., 185 miles
above the mouth of the stream, though the name ‘‘ Roanoke ” is also
applied to the upper waters of Staunton River. These streams drain
respectively 3,798 square miles and 8,546 square miles. The United
States Weather Bureau maintains a gage at Clarksville, and gaging
stations on both streams were also maintained here by the Geological
Survey for some years.

Of these streams the Staunton is the more northerly, its drainage
basin lying entirely in Virginia. It rises among the eastern foothills
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of the Blue Ridge to the southwestward of Roanoke and Salem, being
known in this part of its course as the Roanoke, and flows at first
toward the northeast, then to the southeast, and through Montgomery,
Roanoke, Bedford, Campbell Halifax, and Mecklenburg counties to
the junction with the Dan.

A large part of the area drained by the Dan lies in North Carolina.
The stream rises in Surry County, N. C., and in Patrick County, Va.,
and flows at first to the southeast, through Stokes County, N. C., then
turns to the northeast through Rockingham and Caswell counties,
N. C., and through Pittsylvania, Halifax, and Mecklenburg counties,
Va., to the junction with the Staunton.

The average rainfall on the basin of the Roanoke above the fall line
is about 48 inches per annum. The average amount probably increases
slightly as the stream is ascended, though the records of rainfall over
the basin are too incomplete as yet to decide this matter. The amount
of rainfall is quite evenly distributed throughout the seasons. This
results in a variable flow, since it is probable that the evaporation over
the basin is comparatively large.

The freshets on the river are violent, and the fluctuations of height
occur with great rapidity. Rises of 50 feet and over have been noted
at Weldon, and freshets in which the rate of rise is 10 feet a day or
more are frequent. ,

The maximum recorded flood at the gaging station at Neal occurred
in May, 1901, the gage reading being 30.3 feet, and the estimated dis-
charge 84,400 second-feet, equivalent to about 9.7 second-feet per
square mile. The minimum flow recorded at this station was 1,380
second-feet, or about 0.16 second-foot per square mile. The maximum
flow is thus about 61 times the minimum.

The maximum flow so far recorded for the station on the Dan River
at South Boston, Va., is 51,200 second-feet, or about 18 second-feet
per square mile, while the greatest flood on the Staunton during the
same period at the station at Randolph was 75,100 second-feet, equiva-
lent to about 21 second-feet per square mile of drainage area above
the station.

Gaging stations were maintained by the United States Geological
Survey during 1902, under the direction of E. W. Myers and D. C.
Humphreys, on the Roanoke River proper at Neal, near Kelford, N. C.,
on the Roanoke (upper portion of the Staunton) at Roanoke, Va., on
the Dan at South Boston, Va., and on the Staunton at Randolph, Va.

ROANOKE RIVER AT NEAL, N. C.

This station was established on July 27, 1896, and is on the Norfolk
and Carolina Railroad bridge at Neal, near Kelford, N. C.

The zero of the gage rod is over the center of the fourth floor beam
of the second span from the north end of the bridge. The distance
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from the zero of the rod to the outer rim of the pulley is 2.47 feet, and
the distance from the end of the weight to the pointer on the wire is
44.66 feet.

The section is a fairly good one, the course of the river being straight
for some distance above and below the station and the bottom smooth.
Being muddy, however, the bed is apt to cut out in seasons of high
water, and both banks are subject to overflow. The observer is the
bridge watchman, W. M. Adams, of Neal, N. C.

The following discharge measurements were made during 1902 by
J. S. Henderson and B. S. Drane:

May 9: Gage height, 9.9 feet; discharge, 12,612 second-feet.
July 14: Gage height, 5.4 feet; discharge, 5,805 second-feet.
August 20: Gage height, 6.2 feet; discharge, 4,497 second-feet.
October 15: Gage height, 16.9 feet; discharge, 13,579 second-feet.

Daily gage height, in feet, of Roanoke River at Neal, N. C.

Day. Jan. | Feb. | Mar. i Apr. | May. | June, ‘ July. [ Aug. |Sept.| Oct. ‘ Nov. | Dec.
! i
1902. ‘
B 24.45 | 16.30 | 27.50 | 20.70 | 10.00 | 5.30 | 6.60 | 3.10 | 2.60 | 6.30 ; 9.50 | 11.60
2 i, 27.60 | 17.20 | 28.10 | 19.30 | 11.20 | 4.80 | 7.30 | 4.30 ; 2.70 [ 6.00 | 7.70 | 12.50
S e 29.85 | 21.70 | 27.80 | 17.00 | 10.00 | 4.50 | 6.60 | 4.60 | 2.40 | 6.00 | 6.20  16.50
L 28,15 | 23.06 | 27.75 | 14.90 | 9.656 | 4.30 | 6.20 | 5.30 | 2.90 | 6.80 | 5.30 | 20.00
[ J S 25.90 | 24.10 | 26.60 | 13.60 | 11.70 | 4.20 | 5.50 | 5.10 | 4.00 | 6.30 | 4.90 | 22.50
6o 23.50 | 24.20 | 24.80 | 12.50 | 11.80 | 4.00 ] 4.60 | 4.50 | 6.00 | 5.20 ; 4.70 | 22.70
Y P 20.70 | 22.90 | 23.70 | 12.00 | 11.45 | 3.80 | 3.75 | 3.80 | 5.50 | 17.60 | 4.40 | 23.15
8l 18.05 | 20.40 | 22.70 | 12.20 | 9.45 | 3.80 ' 3.20 | 3.20 | 5.35 | 23.02 | 4.40 | 23.45
L SN 16.00 | 18.10 | 21.30 | 17.50 | 9.60 | 3.80 | 4.30 | 3.00 | 4.60 | 23.65 ; 5.30 | 22.00
100l 14.50 | 16.10 | 19.50 | 19.90 | 10.50 | 3. 80| 5.90 |8.20|3.90 | 21.65| 5.75 | 19.35
B 13.30 | 14.30 | 18.30 | 20.00 | 10.40 | 3.80 | 5.40 { 3.30 | 5.30 | 19.00 ; 5.80 | 16.90
12, L. | 12.30 | 12.60 | 17.30 | 18.60 | 9.756 | 3.90 | 5.10 | 3.10 § 6.60 | 14,90 | 5.30 | 14.80
18 . ! 11.40 | 11.50 | 16.00 | 16.30 | 7.80 | 3.70 | 6.55 (a) | 5.25 | 1500 | 4.90 | 13.06
M.l ‘ 10.50 | 10.70 | 14.90 | 14.50 | 7.00 | 3.50 | 6.10 |...... 4.50 | 18.00 | 4.60 | 12.10
5. L i 9.50 | 10.00 | 14.00 | 13.20 | 6.60 | 3.20 | 4.70 |...... 4.00 | 17.30 | 4.40 |~ 12.00
16, e 850 | 9.50 1! 13.10 | 12.30 | 6.50 ; 3.40 [ 3.80 |...... 3.40 { 13.90 | 4,30 | 12.70
17 7.85 | 9.10§ 12.60 | 11.60 ! 6.80 | 3.70 | 3.30 j...... 2,85 11.10 | 4.20 ; 12.30
18. . 7.90 | 9.00 | 13.50 | 11.20 - 7.40 | 18.25 | 3.00 |...... 2.55 | 19.00 | 4.10 | 12.80
19l 800 9.10 | 20.10 | 10.90 [10.90 | 21.60 | 2.80 ...... 2.40 { 7.40 | 4.30 | 17:45
200 e 7.95 | 9.00 [ 19.80 | 10.60 | 10.90 | 20.80 | 2.40 | 6.33 | 2.30 | 6.30 | 4.70 | 18.30
20 7.50 | 8.60 | 17.80 { 10.30 | 9.70 | 16.90 | 2.20 | 5.00 } 2.20 | 5.65 | 13.30 | 16.10
22 ..., e, 9.40 |-10.50 | 15.80 | 9.80 | 9.30 | 13.80 | 2.00 | 3.85 | 2.20 | 5.10 | 13.20 | 14.20
23 15.80 | 13.20 | 14.50 | 9.30 | 8.70 | 11.25 | 2.20 | 8.40 | 2.30 | 4.70 | 10.70 | 17.00
4.l 17.00 | 17.20 | 13.40 | 9.05 | 7.60 | 8 65| 2.00 | 3.00 | 2.30 | 4.50 | 8.60 | 18.40
b2 T 16.40 | 19.80 | 12.60 | 8.60 | 6.50 | 6.90 | 2.30 | 3.80 | 2.30 | 4.30 | 7.20 18.30
26l 14.10 { 22.20 | 11.80 ( 8.30 | 5.90 | 6.00 | 2.40 | 3.30 | 2.40 | 4.20 | 6.95 | 16.10
27 e 12.40 | 23.65 | 11.10 | 8.00 | 6.10 | 5.10 | 2.85|8.10 { 2.50 | 4.00 | 7.80 | 13.90
28, il 12.00 | 25.65 | 10.50 | 7.70 | 6.60 | 4.90 | 2.20 | 3.00 | 2.50 | 3,90 | 13.60 | 12.30
29 .. 1170 f.eeennn 10,10 | 7.50 | 6.45 | 5.60 | 1.80 | 3.20 | 3.80 | 4,C0 | 15.00 | 10.90
0. ...l 13.90 |....... 12.50 7.50 | 6,10 . 5.70 | 1.70 | 3.40 [ 6.10 | 9.75 | 13.20 9.40
123 D, semrean 15,00 [-ceun.. 19.00 ... 5.60 [....... 1.80 ‘2.9() ...... 11,20 }.‘ 8.85

a Gage wire broken August 13 to 19.
IRR 83—03——2
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Rating table for Roanoke River at Neal, N. C., for 1902.
i h(g?g et. Discharge. h%?g et. Discharge. h‘gf‘gglft. Discharge. h(gi g et. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet, Second-feet. Feet. Seeond-feet.
1.0 1, 920 4.0 3, 980 7.0 6, 230 13.0 | 12,730
1.2 2, 050 4.2 4,120 7.2 6,420 13.5 | 13,380
1.4 2,180 4.4 4, 260 7.4 6,610 14.0 | 14,030
1.6 2,310 4.6 4, 400 7.6 6, 800 14.5 14, 730
1.8 2, 440 4.8 4, 540 7.8 7,000 15.0 | 15,430
2.0 2, 580 5.0 4,680 8.0 7,200 | 15.5 | 16,180
2.2 2,720 5.2 4,830 8.5 7,700 | 16.0' 16,930
2.4 2, 860 5.4 4, 980 9.0 8, 200 16.5 | 17,730
2.6 3,000 5.6 5,130 9.5 8,730 17.0 | 18,530
2.8 3,140 5.8 5, 280 10.0 9, 280 17.5 | 19,405
3.0 3, 280 6.0 5, 430 10.5 9, 830 18.0 | 20,280
3.2 3,420 6.2 5, 590 11.0 10, 380 19.0 | 22,130
3.4 3. 560 6.4 5,750 11.5 10,955 20.0 | 24,230
3.6 3,700 6.6 5,910 12.0 11, 530 25.0 | 46,500
3.8 3,840 6.8 6,070 12.5 12,130 30.0 | 82,000
Estimated monthly discharge of Roanoke River at Neal, N. C.
[Drainage area, 8,717 square miles.]
~ ‘ Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. f:;‘g fg%r ]?ggg;;n
mile.
1902.
January .. o......ooooiiooi.o.. 80, 800 6,705 21, 294 2.44 2.81
February ... ... ... 50, 202 7, 800 20, 529 2.36 2. 46
March.._ . . .. ... ._....... 67,250 9, 390 26,139 3.00 3.4€
Aprilo ... 25,910 6, 705 13, 258 1.52 17C
May - . 11,300 5,130 7,965 .91 1.07
June ... .. ......... 28, 650 3,420 7,493 . 86 . 9¢
July oLl 6,515 2,375 3, 916. .45 .52
August 1to 12and 20to 31 .. .. .oiifieiaiiaan. 3,833 . ¢.44 a.39
September... ... ... ... 5,910 2,720 3,703 .42 .47
October ... .. .. ........... 39,075 3,910 11,793 1.35 1.56
November - . - oo eeeennnn-. 15, 430 4,050 6,795 .78 .87
December ... ............... 37,975 8, 050 18,288 2.10 2.42

a Partial month.
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DAN RIVER AT SOUTH BOSTON, VA.

This station, which was established on August 27, 1900, by E. W.
Myers, is in the town of South Boston, Va., on the railroad bridge of
the Norfolk and Western Railroad which crosses the river at that place.
The gage rod is laid off on the downstream guard rail of the bridge,
the graduations being indicated by brass nails driven into the rail.
The zero of the.rod is exactly over the center of the first span from
the north end of the bridge. The distance between the zero of the
rod and the outer rim of the pulley is 2.39 feet, and the distance
between the end of the weight and the pointer on the wire rope is
36.44 feet. When the gage reading is 1 foot the water surface is 31.06
feet below the top of the head of the nut on the pin connecting the two
tension rods with the lower chord of the bridge, this pin being on the
lower side of the bridge and exactly opposite the zero of the gage.
This is a very good station for the gaging of all except the very highest
stages of flow. At extreme heights the river spreads out over a flood
plain of considerable width. The trestle connecting the bridge with
the embankment on the south side of the river is a curve of rather
high degree. The bed of the stream is of coarse sand and probably
shifts only slightly. C. T. Nicholg, South Boston, Va., is the observer.

The following discharge measurements were made during 1902 by
B. S. Drane: /

July 9: Gage height, 1.90 feet; discharge, 1,551 second-feet.
August 15: Gage height, 1.65 feet; discharge, 1,333 second-feet.

October 13: Gage height, 7.95 feet; discharge, 6,864 second-feet.
December 5: Gage height, 8.90 feet; discharge, 9,197 second-feet.

Daily gage height, in feel, of Dan River at South Boston, Va.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. {July.| Aug. |Sept.| Oct. | Nov.| Dec.
1902. .
) B, 19.50 | 8.70 | 18.35 | 7.75 | 5,30 | 3.90 } 4.75 | 1.40 | 1.10 | 2.70 | 1.70 { 4.50
2 e 8,00 | 13.10 | 15.10 | 6.60 | 5.05 | 3.85 | 4.45 | 1.40 | 1.10 | 2.60 | 1.80 | 7.30
S 6.70 | 14.20 | 11.00 | 5.90 | 4.75 | 3.70 | 4.20 | 1.35 | 1.20 | 2.60 | 1.80 | 10.70
S 6.00 | 8.50| 815 | 5.50 | 4.55 | 3.60 | 4.00 | 1.456 | 1.20 | 2.50 | 1,90 | 13.20
s S 5.20 | 6.70 | 7.80 | 5.60 | 4.55 | 3.50 | 3.90 | 1.30 | 1.30 | 6.80 | 1.90 | ~9.65
B 4.60 | 5.50 | 8.60 | 5.50 | 4.90 | 3.35|2.60 | 1.20 | 1.40 7.25 | 2,00 | 10.95
T e e 4.60 | 5.30 | 7.40 ; 5.50 | 5.00 | 3.05 | 2.00 | 1.20 | 1.50 | 6.90 | 2.30 | 10.66
B 4.70 | 5.20{ €55 |7.75|5.06 | 2.90|1.90|1.20 | 1.60 | 6.40 | 2.30 | 6.85
Qe 4.60 | 4.90| 6.50 [9.45|5.25| 2.90 |1.70|1.20 | 1.70 | 5.90 | 2.30 | 4.56
100 4.50 | 4.50 | 6.50 | 7.20 | 4.95| 3.05|2.60|1.10 | 1.70 | 6.15 | 2.30 | 4.10
S 440 4.10] 6.00 | 6.55 | 4.65 | 3.203.20 | 1.10 | 1.60 | 6.75 | 2.20 | 4.10
120cciiiiiie 4.10 | 4.00| 5656 |6.05|4.60| 3.10|2.90 [ 1.20 | 1.40 | 7.90 | 2.20 | 4.10
18 3.80| 3.90| 5.20|5.60|4.70 | 3.00|2.10}1.20) 1.30 | 8.50 [ 2.20 | 4.00
N 3.60 3.80| 4,70 | 5.50 | 4.70 | 3.00 | 1.65 | 1.30 | 1.20 | 8.10 | 2,20 | 4.00
15, el 3.60| 3.80] 5.10| 5.40)4.70 | 2.90 | 1.30 | 1.60 | 1.10 | 5.70 | 2.30 | 4.00
16, i 3.701 3.90! 570 )5.3514.851 3.4011.3011.80! 1.00)3.70 1 2.30 | 4.00
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Daily gage height, in feet, of Dan River at South Boston, Va.—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. |July.| Aug. | Sept. | Oct. N(;v. Dec.

4,00 | 4.00| 8.20 | 5.45|5.05 | 8.30|1.40 | 1.70 | .90 | 2.50 | 2.50 | 3.90

3.80| 4.10| 7.70 | 5.75 | 5.45 | 16.45 | 1.50 | 1.30 | .80 | 2.10|2.60 | 3.65

3.50 | 3.80{ 7.20|5.80 | 5.25 | 885 1.40|1.20} .70 | 1.80 | 2.60 | 3.4

3.80 | 4.00| 6.30 | 5.65|5.05| 5.001.30|1.10 | .70 |1.80 | 2.60 | 8.30

4.80| 4.10| 6.00 | 5.55 | 4.90 | 4.45|1.80|1.20| .70 |{1.80|2.70 | 3.15

5.65| 5.20| 5.50 | 5,30 | 4.80 | 3.35|1.80|1.30 [1.00}1.70 | 2.70 | 3.00

7.75 | 6.10 | 5.65 | 5.05 | 4.95 | 3.00 | 1.20 | 1.65 | 1.50 [ 1.60 | 2.80 | 3.00

5.30 | 7.201 5.80|4.90 | 510 | 2.90 | 1.10 | 1.70 | 2.60 [ 1.60 | 2.70 | 2.90

5.20 | 13.35 | 5.70 | 4.80 | 5,10 | 2.90 | 1.10 | 1.45 | 3.05 | 1.50 | 2.70 | 2.80

5.10 | 18.55 | 5.10 | 4.70 | 5,10 | 2.80 | 1.05 | 1.15 | 4.20 | 1.40 | 2.50 | 2.80

5.00 | 18.40 | 5.00 | 4.85 | 5,00 | 2.80 | 1.10 | 1.00 | 4.35 | 3.50 | 2.40 | 2.80

4.80 | 12.85 | 5.15|4.95 | 4.65 | 3.45|1.30 | 1.00|3.75 | 1.60 [ 2.80 | 2.80

4.80 |ocennne 9.35|5.70 1 4.45 | 4.30 {1.80{1.00|83.15|1.70 [ 2.65| 2.90

4.90 |-eun... 15.80 | 5.20 | 4.15 | 4.85 |1.30 | 1.10 [ 2,90 [ 1.70 { 3.30 | 2.90

4.90 ..., 12.05 |...... 4.00 |....... 1.30 | 110 |...... 1.70 {......| 2.90

Rating table for Dan River at South Boston, Va., for 1902.
hg?gg}?t. Dischgrge 7 hg’?g v;, | Discharge. h(g?gg}ft. Discharge. h(e}?gglft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.7 900 3.8 2,930 7.0 6, 000 13.5 14, 000
.8 950 4.0 3,100 7.2 6, 200 14.0 14, 900
1.0 1,050 4.2 3,280 7.4 6,400 14.5 15,950
1.2 1,150 4.4 3,460 7.6 6, 600 15.0 17, 000
1.4 1, 250 4.6 3, 640 7.8 6, 800 15.5 18, 200
1.6 1, 360 4.8 3,820 8.0 7,000 16.0 19,400
1.8 1,480 5.0 4,000 8.5 7,550 | 16.5 | 20,750
2.0 1,600 5.2 4,200 9.0 8,100 17.0 22,100
2.2 1,730 5.4 4, 400 9.5 8,700 | 17.5 | 283,550
2.4 1,860 5.6 4,600 [ 10.0 9,300 || 18.0 | 25,000
2.6 2, 000 5.8 4, 800 10.5 9,900 | 18.5 26, 600
2.8 2,150 6.0 5000 | 11.0 | 10,500 | 19.0 | 28,200
3.0 2,300 6.2 5, 200 1.5 | 11,100 | 19.5 | 30,000
3.2 2, 450 6.4 5,400 || 12.0 | 11,700 || 20.0 | 31,800
3.4 2, 600 6.6 5,600 | 12.5 | 12,400
3.6 2,760 6.8 5, 800 13.0 13,100
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Estimated monthly discharge of Dan River at South Boston, Va.

[Drainage area, 2,750 square miles.]

Discharge in second-feet. ‘Run-off.

Month. Second-

Maximum,. | Minimum, Mean. f:;gal,)r%r ]ﬁgggn
mile,
1902. ;

Janwary ... ..ol J 30, 000 2,675 4,738 1.72 1.98
February . .o ooooeeeeelaenaann.. | 26,760 2,930 7,106 | 2.58 2.69
March. .. ... . . ......... | 26,120 3,730 7,269 2.64 3.04
April. . Ll 8,640 3,730 4,834 1.76 1. 96
MAY oo 4,450 3,100 3,876 | 1.4l 1.63
June ..o ... i 20,615 2,150 3,535 1.29 1.44
TULY e 3,775 1,005 | 1,713 .62 .7
August ... ... 1, 480 1, 050 1,197 .44 .51
September. ... .. .......__.... 3,415 900 1,545 .56 .62
Octobe;‘ ....................... 7, 550 1, 250 3,158 1.15 1.33
November . _................_._. 2,525 1,420 1, 842 . 67 .75
December ... ... . ... ... _. . 13,460 2,150 4,186 1.52 1.76
The year ... ............ 30, 000 900 3,750 1.36 18.41

STAUNTON RIVER AT RANDOLPH, VA.

This station, which was originally established on August 27, 1900,
by E. W. Myers, is on the railroad bridge about five-eighths of a mile
sputhwest of Randolph station on the line of the Southern Railway
from Richmond to Danville. During the months of July, August, and
September the old bridge was replaced, and readings were taken on a
temporary gage during that time. The present gage was put in on
October 13, 1902, by B. S. Drane. The gage rod is of pine, well
painted, graduated to feet and tenths, and nailed to the outside of the
upstream guard rail, the zero of the rod being exactly over the center
of the second span from the north end of the bridge. The distance
from the zero of the rod to the outer rim of the pulley is 3.18 feet,
and that from the end of the weight to the pointer on the wire rope is
45.23 feet. When the gage reads zero the water surface is 38.91 feet
below the upper edge of the hexagonal nut on the pin opposite the
zero of the gage, on the upstream side of the bridge. The present ~ !
‘gage reads the same as the one it replaced. — T
The river is straight for a long distance above and below the station,
and the velocity of the current is well distributed. The rise at this
point is 25 feet or more. It is not probable that the channel changes
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to any considerable extent during high water. The observer at this
station is Justin Field, station agent at Randolph.
The following discharge measurements were made during 1902 by
B. S. Drane:
August 15: Gage height, 4.05 feet; discharge, 2,312 second-feet.

October 13: Gage height, 9.15 feet; discharge, 6,203 second-feet.
December 5: Gage height, 13.45 feet; discharge, 10,921 second-feet.

Daily gage height, in feet, of Staunton River at Randolph, Va.

T T T VA | SV T IS
Day. Jan. | Feb, | Mar. | Apr. ' May.| June. | July. | Aug. |Sept.| Oct. | Nov. | Dec.
1902.
D 19.00 [ 10.20 | 23.70 | 7.50 | 5.50 | 3.90 | 5.10 | 3.70 | 2.30 | 4.20 | 4.20 | 9.00
2t 10.50 | 12.50 | 21.20 | 6.80 | 5.10 | 3.90 | 5.00 | 5.10 | 2.30 | 4.00 | 4.00 | 11.50
8.90 | 17.50 | 14.20 | 6.30 | 6.40 | 3.90 | 4.20 | 4.40 [ 3.20 | 3.70 | 3.85 | 16.00
7.90 | 11,50 | 9.90 | 5.90 | 7.00 | 3.80 | 3.80 [ 3.90 | 3.00 | 3.70 | 3.80 | 13.40
6.90 | 7.90|10.60| 6.00| 550 3.85| 3.70 | 3.50 | 3.70 | 8.60 | 3.80 | 13.70
6.10 10.90 | 6.50 | 5.40 | 3.70 | 8.50 | 3.90 | 3.30 | 28.00 | 3.80 | 15.05
6.00 8.70 | 5.80|5.80 | 3.60 | 5.30 | 4.30 { 3.00 [ 20.00 | 4.10 { 10.20
6.05 8.00 | 10.30 | 6.70 | 3.90 | 4.80 [ 3.80 | 2.60 | 5.60 | 4.10 | 8.00
5.90 €30 | 11.20 | 6.00 | 3.90 | 4.30 [ 8.80 | 4.00 | 5.10 | 4.10| 6.90
5.80 8.40 | 8.40 [ 5.50 | 3.70 | 4.55 | 3.50 | 3.00 ; 4.50 | 3.80 | 6.10
5.70 7.70 | 7.10 | 5.20 | 3.60 | 4.60 | 3.90 | 3.40 | 5.00 | 3.75| 5.80
5.50 7.30 | 6.60 [ 4.80 | 3.50 [ 3.60 ( 3.30 | 3.00 | 10.00 | 3.70 | 5.55
4.90 6.90 | 6.20 | 4.80 | 3.40 | 3.40 | 3.05 | 2.70 J,: 8.80 | 3.70 | 6.20
4.50 6.60 | 6.00|4.70 | 3.50 | 8.10 | 3.60 | 2.50 | 6.00 | 3.65 | 6.40
4.50 6.30| 6.10 [ 4.70 | 6.00 | 3.00 | 3.80 | 2.50 | 5.20 | 3.65| 6.20
4.90 6.80 | 5,90 | 4.60 | 11.10 | 2,80 | 7.40 | 2.50 | 4.70 | 3.60 | 6.50
4.90 14.30 { 5.80 | 4.50 | 18.30 | 2.60 | 4.30 | 2.50 | 4.40 | 3.50 | 9.20
4.80 10.30 | 5.60 | 5,00 | 8.10 | 2.50 | 3.70 | 2.50 | 4.20 | 3.60 | 10.60
4.75 8.30 | 5.50 | 4.70 | 5.60 ; 2.50 | 3.30 ; 2.50 | 4.10 5.10 8.10
4.70 7.30 | 5.40 | 4.66 | 4.70 | 2.60 | 2.70 | 2.50 | 3.90 | 5.00 | 7.00
5,20 6.75 | 5.80 | 4.70 | 4.50 | 2.80 | 2.70 | 2.50 | 3.80 | 5,40 | 6.40
8.50 6.40 | 5.20]4.70 | 4.10 | 3.50 | 2.70 | 2.80 | 3.75| 5.00| 8.00
8.50 6.20| 5.15|4.75| 4.00 | 3.00 | 2.70 | 2:80 | 3.70 | 4.50 | 8.00
6.50 6.00 | 5.10 | 4.75| 8.90 | 2.80 [ 2.50 | 2.70 | 3.70 | 4.30 | 7.00
5.40 5.8 | 5.00 (560 | 3.80{ 2.70 [ 2.40 (2.70 | 3.65 | 6.00 | 6.30
5.40 5.65 | 4.90 | 4.70 | 4.20 | 2.60 | 2.50 | 2.70 {. 3.60 | 11.00 | 5.85
7.60 5.50 | 4.90 | 4.60 | 4.50 | 2.60 | 3.30 | 4.10 | 3.60 | 11.40 | 5.20
.| 10.20 5.50 | 4.80|4.40 | 4.60 | 2.50 | 2.70 | 4.40 | 8.10 | 8.10 | 4.90
10.20 10.60 | 6.90 | 4.20 | 4.50 | 2.50 | 3.30 | 3.40 | 6.70 | 7.00 | 4.70
7.70 12.20 [ 6.50 | 4.10 | 5.60 | 2.40 | 2.70 {3.00| 500 7.0C | 5.50
7.70 9.00 |....... 4.00 |....... 3.90 | 2.50 {...... 4.40 |....... 5.40
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Rating table for Staunton River at Randolph, Va., for 1902.
hg?gglft. Discharge. hgifft. Discharge. h(g{.érgﬁ}t. Discharge. h(e}{lgg}ft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
2.0 1,400 5.2 3,360 9.0 7,250 17.0 21, 200
2.2 1,490 5.4 3,520 9.5 7,875 17.5 22, 450
2.4 1,580 5.6 3,680 10.0 8, 500 18.0 23,700
2.6 1,670 5.8 3, 840 10.5 9, 150 18.5 24,950
2.8 1,760 6.0 4,000 11.0 9, 800 19.0 26, 200
3.0 1, 850 6.2 4,190 11.5 10, 600 19.5 27, 600
3.2 1,960 6.4 | 4,380 12.0 11, 400 20.0 29, 000
3.4 2,070 6.6 4,570 12.5 12, 200 20.8 |.ooo......
3.6 2,180 6.8 4,760 13.0 13, 000 21,0 |eoeai.o..
3.8 2, 290 7.0 4,950 13.5 13, 900 215 oo
4.0 2, 400 7.2 5,160 14.0 14, 800 22.0 |
4.2 2, 560 7.4 5,370 14.5 15, 800 22.5 ..l.:.
4.4 2,720 7.6 5, 580 15.0 16,800 | 23.0 leemeaanns
4.6 2, 880 7.8 5,790 15.5 17, 850 24,0 l.oo.......
4.8 3,040 8.0 6, 000 16.0 18, 900 25.0 l.o.......
5.0 3,200 8.5 6, 625 16.5 20, 050
Estimated monthly discharge of Staunton River at Randolph, Va-.
[Drainage area, 3,076 square miles.]
Discharge in second-feet. Run-off.
Month. Second- .
Maximum, | Minimum, Mean. g?ﬁ;’a’;gr Digl();tﬂhe;,n
mile.
1902.
January ... .. ... ........ 26, 200 2, 800 5,388 1.75 2.02
February .. .. ... ... _...... 51, 050 2, 880 10, 292 3.35 3.49
March. ... ... .. . .o........ 40,495 3, 600 8,616 2.80 3.23
April co ... 10,120 3,040 4,398 1.43 1.60
May .o eeaaanan 4, 950 2,400 3, 250 1.06 1.22
June .. iiiiiiao.. 24, 450 2,070 3,656 1.19 1.33
July. ol 3,440 1, 580 2,149 .70 .81
August - ..o iio... 5,370 1, 580 2,198 .7 .82
September .. .. ... ... .... 2,720 1,535 1,844 .60 .67
OCtODETr o ooeeee e 38,150 2,180 5,307 | 1.78 1.99
November - - ..oooooeeeeaaaan.. 10, 440 2,125 3,347 |  1.09 1.22
December ... . ... . ........ 18, 900 2, 960 6,578 2.14 2.47
The year..........co..... 51, 050 1, 535 4,752 1.55 | © 20.87
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ROANOKE RIVER AT ROANOKE, VA.

This river rises in Montgomery County, Va. Its headwaters are
near those of New River on the west. This stream lower down
is known as Staunton River, and joins the Dan at Clarksville to form
the main lower Roanoke River. There are-a number of fine water
powers along its length, described more fully in the Nineteenth
Annual Report, Part IV, page 176. The gaging station was established
by D. C. Humphreys on July 10, 1896, and is located at the edge of
the city of Roanoke, Va., on the Walnut street bridge. The gage is
of wire, with the rod fastened to the floor of the bridge. The top of
the lower end of the first floor heam is 21.99 feet above gage datum.
The length of gage wire is 24.39 feet. The right bank is above high
water, but the left is liable to overflow in extreme high stages. The
channel is nearly straight and the current good.

The following discharge measurements were made during 1902 by
D. C. Humphreys:

7 uly 10: Gage height, 1.09 feet; discharge, 199 second-feet.
August 21: Gage height, 0.63 foot; discharge, 78 second-feet.

Daily gage height, in feet, of Roanoke River at Roanoke, Va.

Day. Jan. Feb.iMar. Apr. | May.|June.| July. | Aug. | Sept. | Oct. | Nov. | Dec..

5.20 1 2.17 | 3.90 | 2.45 | 1.38 | 1.05 | 1.85 | 1.05 | 0.60 | 0.70 | 0.85 | 2.30
...[3.76 | 2.30 [ 3.40 | 2.00 [ 1.35 ) 1.00 | 1.20) .90 | .60 .75 .80 | 1.20
.| 215280 |3.09|1.95|1.45 | 1.03] 1.05 | .82 | .60 | .68 | .80 | 2.90

. 20023527 1.9 135|100 1.00 | .80 | .60, .68

.86 2.20

1.90 [ 2.25|2.40 | 1.90 | 1.35 | 1.00 .90 | .90 | .60 1.95| .80 | 2.55
1.85)2.05|2.231.80 130100 .95| .90| .60 |1.50 | .90 | 2.30

...j 180191 215175130100 .95 | .80 | .60 ]1.00| .90 | 1.95
175 ) 1.97 ) 2.32 | 1.68 | 1.35 | 1.00 95| .70| .60, .8 | .8} 1.7

.| 1.70 | i.65 | 2.43 | 1.75{1.85 | 1.10 | 1.60 | .70 | .60 | .75 | .83 | 1.60
1.70 | 1.55 | 2.33 | 1.85 | 1.29 | 1.05 | 1.10| .70 | .65 | .70 | .80 | 1.50
1.65 | 1.48 | 2.20 | 1.93 | 1.25 | 1.00 | .95 | .70 | .65 .80 | .76 | 1.45

- 1.40 [ 2,15 | 2.00 | 1.22 | .95 .95 | .70 | .63 |1.05| .80 1.40
©1.80 | 1.34|2.09 193 | 1.22| .93} .90 | .68] .60 1,00 .78 | 1.40
1.25|1.30 | 2.03 | 1.80 | 1.25 | 1.00 .85 .70 | .60 | .90{ .80 1.50
...{1.40 | 1.25 | 1.98 ['1.73 { 1.29 | 1.05 | .86 68| .60 .8 | .80 | 1.50
... 150|121 203|173 |1.25|1.2 | .80 .70| .60 | .80 | .80 | L.50
. 1.4311.18 | 2,951 1.66 | 1.20 1 1.25 | .80 ! .70 | .60 75 .80 2.40
1.38 | 1.15 | 2.50 ; 1.656 | 1.19 | 1.1, .75 | .65 | .60 | .75|1.70 | 2.20
1.30}1.15!2.25 | 1.63 | 1.19 | 1.10| .70 | .66 | .60 | .76 1.60 1.90
13120212 163119106 .70| .65} .60| .751.30| L.70
1.50 | 1.85 | 2.00 | 1.63 | 1.25 | 1.05 70 [ .65 .60, .70 | 1.15 | 1.60
1.67 | 1.70 | 1.95 | 1.66 | 1.20 | 1.00 .70 .65 .66 .70 | 1.06 | L.75

...1 1751210170 | .50 | 116 1.00 | .70 | .65 .66 | .70 | 1.00 | 1.65
.../ 1.60 | 2.15 | 1.64 | 1.50 | .15 { 1.00 | .92 | .63 | .63 | .70 |1.00| 1.55
- 1.53 {10.06 | 1.50 | 1.50 | 1.12 | 1.00 | .85 | .61 | .66 .73 [ 1.15| 1.50
1.40 | 5,15 | 1.45 | 1.50 | 1.12 | 1,25 78| .60 .70 .75 2.10| 1.40
1.80 | 5.50 | 1.40 | 1.48 { 1.13 {1.26| .70 { .60 .70 .80 2,40 1.10

.| 2.9518.75| 2056|1456 |1.12 | 1.25 .70 | .60 | .70 | .93 | 1.80| 1.30
2,80 [..enn 3.50 (1.50 { 1.10 ( 1.85| .72 | .60 .66)1.10}1.65) 1.30
2.71 [...... 300150110} 1.35 | 1.22| .60 | .63{ .90{1.40| 1.30

285 |...... 273 |.on... .08 |...... 115 ] .60 |.eeeee 290 | 1.20
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Rating table for Roanoke River at Roanoke, Va., for 19Q2.
h(g?gg}ft. Discharge. h%?gglft. Discharge. h(é?gglft. Discharge. h(i?ggl?t. Discharge.
Feet. Second-fect. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.

0.2 25 3.0 1,960 5.8 5, 728 9.5 10, 760

0.4 55 3.2 | 2,228 6.0 6, 000 10.0 11, 440

0.6 85 3.4 2,496 6.2 6, 272 10.5 12,120

0.8 120 3.6 2, 764 6.4 6, 544 11.0 12, 800

1.0 170 3.8 3,032 6.6 6,816 11.5 13,480

1.2 240 4.0 3, 300 6.8 7,088 12.0 14,160

1.4 325 4.2 3, 568 7.0 7, 360 12.5 14, 840

1.6 129 4.4 3, 836 7.2 7,832 13.0 15,520

1.8 554 4.6 4,104 7.4 7,904 || 13.5 16, 200

2.0 688 4.8 4,372 7.6 8,176 14.0 16, 880

2.2 888 5.0 4,640 7.8 8,448 14.5 17,560

2.4 1,156 5.2 4,912 8.0 8,720 15.0 18, 240

2.6 1,424 5.4 5,184 8.5 9,400
2.8 1,692 5.6 5,456 9.0 10, 080
Estimated monthly discharge of Roanoke River at Roanoke, Va.
' [Drainage area, 388 square miles.]
Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. | Mean. f:;]gag‘eer Dig%%hesifl
‘ nile.
1902.

January ... ................ ! 4,912 260 944 2.43 2.80
February .. .....ooooooeeoo... . 11,508 222 1,576 | 4.06 4.923
March. ... ... ... __........ 3,166 325 1,143 2.95 3.40
April L.l 1, 223 349 526 1.35 1.51
May. . ool 349 205 255 . 66 .76
June ... ........ s 302 154 200 | .52 .58
July. oLl 429 100 156 .40 .46
August ... 187 85 103 .27 .31
September..._ ... ... ... ..... 100 85 89 .23 .26
October _..... ...l 654 100 | 149: .38 .44
November ... .. . ... ........ 1,156 110 251 .65 .73
December --...o............. 1,826 205 574 | 148| L71
The year ... ... ... 11, 508 85 497 1.28 17.19
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CAPE FEAR RIVER DRAINAGE BASIN.

Cape Fear River is formed by the junction, near Moncure, in Chatham
County, N. C., of Haw and Deep rivers. It is usual to consider the
Haw, the Deep, and the Cape Fear as each a separate stream with an
individual and independent existence of its own, irrespective of the
others; and to a certain extent in a consideration of the physical
features of the entire drainage basin this method of treatment is
desirable. All of these streams, however, form a single river system,
and it is more convenient to treat of the basin as a whole in parts of
what follows.

Viewed from this standpoint, Cape Fear River rises among the red
clay hills of Guilford and Rockingham counties, N. C., the sources of
Haw and Deep rivers being but a short distance apart. Haw River is
the more northerly of the two branches, and flows at first slightly
toward the northeast, but turning soon to the southeast drains the
southern portion of Rockingham County and the greater part of Guil-
ford, and passes thence through Alamance, a corner of Orange, and
Chatham County to its junction with the Deep River in the lower part
of Chatham. Deep River flows at first toward the south, but soon
turns to the southeast and flows practically parallel with Haw River
for many miles through Guilford and Randolph counties, and into
Moore County, where it turns abruptly toward the east, flowing in this
direction through Moore and Chatham counties to the junction with
the Haw. ‘

The area drained by the entire river system above the town of
Fayetteville, N. C., the head of navigation on the river, is 4,493 square
miles, of which Haw River drains 1,800, Deep River 1,400, and Cape

"Fear River below the junction 1,293 square miles. The form and
general dimensions of the basin are shown on the accompanying map.

The elevations of the divides between the drainage basin of the Cape
Fear system and those of the adjacent streams are not very great, and
the minor tributaries can not theretore furnish much power except in
places where considerable storage may be obtained by the construction
of suitable dams.
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The declivity of the main streams is shown in the following tables:

Table of declivity, Cape Fear River.

Average
Distance | Elevation | Distance | Fall be- | fall be-
Locality. from Fay-| above between |. tween tween
etteville. tide. points. points. points.
per mile.
Miles. Feet. Miles. Feet. Feet.
Fayetteville ... ... .. ...._..... 0.0 225 | e e
Foot Smileys Fallse _ ... ... ........ 25.0 53.8 25 31.3 1.252
Head Smileys Falls ................. 36.0 110.2 11 56. 4 5.127
Junction of Haw and Deep rivers ....| 58.0 155. 3 22 45.1 2. 060

aln the above table Smileys Falls has been taken to include the entire long rapids or series of rapids
in which this river crosses the fall line, though the name is properly applied only to the lower 3.5
miles of this distance, the descent in the falls proper being 27 feet.

Table of declivity, Haw River.

Distance

from. . . Average
. s tion Elevation | Distance | Fall be- | fall be-
Locality. v above | between | tween tween
&(1)1 d Dae‘gp tide. points. | points. | points
rivers. per mile,
Miles. Feet. Miles. Feet. Feet.
Confluence with Deep River ......... 0.0 155.3 ... ool
Haw River station ............_.... . 50.0 476.0 50 320.7 6.4
Haw River at Southern Railway cross- .
g e 77.0 647.0 27 171.0 6.3
Reedy Fork of Haw River at South-
ern Railway crossing ......._...... 80.0 | 676.0 30| 200.0 6.7
Table of declivity, Deep River.
) |
Distance Average
: fm'l;.n 1 | Elevation | Distance | Fall be- fall bo-
Locality. Junghio above | between | tween | tween
a.(r)l d D&evgp tide, points. | points. | points
rivers, per mile.
Miles. Feet. Miles. Feet. Feet.
Confluence with Haw River ......... 0.0 165,83 |cemeofoaan caalonanaan
Egypt ool 14.0 204. 6 14 49.3 3.52
Jamestown ... ... ... ... .... 100.0 715.0 86 510. 4 5.93

WATER POWERS IN CAPE FEAR RIVER DRAINAGE BASIN.

As will be seen by reference to the map of the basin, the water
power interests of the main Cape Fear River below the junction of
Deep and Haw rivers are relatively unimportant at present, though
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important developments are now in progress and others are understood
to be in contemplation.

The first of the developments now in progress is located on Smileys
Falls, which have been previously mentioned. The site of the devel-
opment is located about 28 miles above Fayetteville, at a point known
as Narrow Gap, from the fact that in the ledge of rock from three to
four feet high which crosses the river at this point a small gap occurs,
through which at low water the entire flow of the stream passes. A
stone dam will be built across the stream and the power thus developed
will be used in the operation of a large cotton mill now in course of
construction.

The second locality at which development work has been done is at
Buckhorn Falls, located a short distance below the junction of Haw
and Deep rivers. The project for this place includes the development
of the power at Lockville, on Deep River, a short distance above the
junction with the Haw, and the electrical transmission of the power to
Fayetteville and other manufacturing towns. Many contracts for the
power have been made.

The power possibilities of the stream are developed to a much greater
extent on Haw and Deep rivers, which are the most important manu-
facturing streams in the State in respect to number of mills operated.
Haw River and its tributaries operate 11 cotton mills, while Deep
River operates 10 cotton mills and a number of flour mills. There are
several fine power sites still available on Haw River and a number on
Deep River.

Unfortunately Cape Fear, Deep, and Haw rivers are subject to floods
of greater violence than are experienced on any other North Carolina
stream. At times the Cape Fear at Fayetteville has risen to a height
of 58 feet above low water, and there are records of one flood exceed-
ing 60 feet above low water at this place, the height being recorded on
the same gage. This extreme high water is not caused by greater vio-
lence and magnitude of precipitation over the drainage basin of the
stream than on the basins of the other rivers of the State, for the flood
discharge per unit of area for the basin of the Cape Fear is less than
those of many of the other rivers where the flood rise is not so great;
but below Fayetteville there is a considerable diminution in the slope
of the channel, and, in addition, the channel becomes U-shaped at this
point, the sides of the trough being very high and the bottom only wide
enough for the dry-weather flow.

At points farther upstream where the slope is greater and the chan-
nel of different shape, the extreme rise in some places does not exceed
20 feet, though the volume of water to be passed does not greatly
differ from that which flows past Fayetteville. The rise in flood is
less on the upper 30 miles of the course of the Cape Fear than on the
Deep and the Haw, on which streams near their junction floods of 25
feet rise and over have many times occurred. ~
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Many of the tributaries of these streams rise and flow in a slate
country, where the soil is either very thin or, in many instances, washed
away entirely, and where the topography is broken. In such a coun-
try the hills shed the storm waters into the streams with great rapidity,
not enly producing thus the floods just mentioned, but also, since little
subterranean storage is possible in a country of this character, making
the dry-weather flow extremely small. Many of the smaller streams
are completely dryin time of severe drought. The slate country covers
a large proportion of the entire areadrained by the stream above Fay-
etteville, and, as a consequence, the flow of the Cape Fear, and in a
greater degree that of the Deep and the Haw, becomes during severe
drought very small in proportion toarea drained. The mean discharge
for the basin above Fayetteville, for an entire month, has fallenas low
as 0.12 second-foot per square mile, while the minimum recorded flow
is equivalent to only 0.069 second-foot per square mile. This remark-
ably low stage occurred in October, 1900. The next lowest stage
occurred in October, 1897, the volume being 840 second-feet, equivalent
to 0.073 second-foot per square mile of area above Fayetteville.

Low as these rates of flow seem, it is a matter of practical certainty
that a large portion of the basin discharges at such times at a much
lower rate, although there are, unfortunately, no direct measurements
of the flow of any of the tributaries made at such times to prove the
statement. However, the governing conditions are very similar over
portions of the area drained by the Neuse River, whose drainage basin
borders that of the Cape Fear on the north, and whose head streams
are interlaced with those of the Cape Fear. A weir measurement of the
flow of Eno River, one of the head streams of the Neuse River, at a
point where the drainage area, as measured from the best maps avail- -
able, iz about 100 square miles, gave a flow of only 3,000,000 gallons
per twenty-four hours, or 4.64 second-feet, which is at the rate of
0.046 second-foot per square mile. This measurement was made dur-
ing the severe drought of 1897, at the time when the flow of Cape Fear
River reached so low a stage.

For a clearer discussion of the physical features of the drainage basin,
and of the effect of such features on the flow of the stream, the entire
area above Fayetteville will be divided as follows: (1) That part of the
basin lying below the junction of Haw and Deep rivers; (2) the area
drained by Haw River; and (3) the area drained by Deep River.

The area drained by Cape Fear River, below the junction of the Haw
and the Deep, may, topographically, be divided into two parts, the
first and largest including the sand-hill belt, the second all the
remainder of the area, which is characterized by different geologic
formations.

The sand-hill belt forms the largest part of the drainage basin of
Cape Fear River below the junction of the Haw and the Deep, and



30 STREAM MEASUREMENTS IN 1902, PART II. [vo. 83,

exerts an important influence on the character and distribution of the
flow of the streams rising and flowing in it, and consequently on the
flow of Cape Fear River, to which these streams are tributary. This
region is a belt of sand hills from 30 to 40 miles in width, located, as a
rule, immediately below the fall line, though at times extending above
it, and consisting of broad and flattened swells, which are usually well
wooded with long-leaf pine, and generally with an undergrowth.
During comparatively recent years, however, a considerable part:of
the timber of this region has been removed, and the sand hills are now
covered in many places with a sparse growth of scrub oaks, which
barely shades the soil, and in other places with the charred remains of
the original pines, and with a straggling growth of a coarse species of
grass. : : '

The deposit of sand varies in thickness from a foot or two to about
100 feet, depending somewhat on its proximity to the fall line, and
this bed of sand is underlain with a nearly or quite impervious stratum
of compact grit and clay, which is also very thick.

The sand deposit absorbs the rain which falls on it with great rapid-
ity, removing it from the action of the sun and wind and diminish-
ing the evaporation to a great extent, while the great thickness of the
mass enables it to store up a large amount of water and to give it out
gradually as it sinks to and flows along the impervious stratum under-
lying the sand. The sand thus acts as a storage reservoir and regulates
the flow of the streams of this region to a truly remarkable extent.
Sand and gravel in general, though absorbing water with great rapid-
ity, give it out with equal rapidity unless they occur in masses of
sufficient size to store up a large amount of water without reaching
the point of saturation, and as a consequence of this the regularity of
the flow of the streams draining an area of sand will be somewhat in
direct proportion to the thickness of the deposit. 1f the depth is great,
then the flow of the streams draining the area will be regular and the
run-off will be large in proportion to the rainfall, while if the depth
is less, the flow will be less and less regular as the depth is diminished,
and while the total run-off may be as great as in the first case, or
greater, the distribution will be such as to render the useful amount
much smaller.

The depth of the deposit of sand becomes less as the western limits
of the belt are approached. Even above the limit of the sand-hill
region, and up as far as the junction of Haw and Deep rivers,-the
typical formations of the coastal plain region predominate, the soils
being sands and sandy clays, and the topography does not differ greatly
from that of the sand-hill belt, except that the hills possibly rise to
slightly greater heights and the slopes are steeper. The considerable
differences in soil texture, however, cause very appreciable differences
in flow between the streams of this portion of the basin and those of
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the sand hiHs, the floods being much more sudden and violent, and the
dry-weather flow much smaller per unit of area drained. -

The area drained by the Haw, for a short distance above its junction
with the Deep, is a region of sandstone and shale formations; but
“there is soon a change to metamorphosed slates and schists, and for a
long distance the country near the river is rough, rugged, and broken,
though it becomes somewhat smoother and more regular at consider-
able distances from the stream. Throughout this section the soil is
thin, or in many places largely removed, exposing the bare rock in
the hillsides, and as the slopes are steep the storm waters are shed
into the streams with great rapidity, causing violent and destructive
floods, which, however, are of short duration. The small depth of
the soil affords space for only a very small amount of subterranean
storage in the soil interstices, and in time of drought many of the
minor streams cease flowing altogether, while the flow in many of the
larger streams becomes nearly inappreciable.

Passing farther up this stream, however, the character of the basin
changes again, the country rock becoming a granite. At the same
time the character of the topography becomes less bold and rugged
and the soil becomes deeper and more pervious. Therefore, through-
out this portion of its course, the violence of the floods is not so great -
and the dry-weather flow is much larger per unit of area drained.

The statements made above relative to the area drained by the Haw
apply with equal force to the area drained by the Deep; but a larger pro-
portion of the basin of the Deep is in the slate region, and as a conse-
quence its flow is even more variable than that of the Haw, the floods
being more violent and the dry-weather flow smaller. Only a very
small portion of this basin lies in the granite belt mentioned above.
This portion is at the very source of the stream, and is entirely too
small to exert any appreciable influence on the flow at points many
miles below. -

Gage heights of Cape Fear River have been taken at Fayetteville,
N. C., since 1889. This station was established by the United States
Weather Bureau, and maintained by it until 1895, when the United
States Geological Survey began to make measurements of the river
at this point. The Geological Survey has stations also on Rockfish
Creek, near Brunt, and on Deep River at Cumnock. The descrip-
tion of these stations, the results for 1902 at the last two stations, and
a complete recapitulation of the data collected at Fayetteville are given
below: ‘

CAPE FEAR RIVER AT FAYETTEVILLE, N. C.

This gaging station is at the bridge of the Atlantic Coast Line, about
a mile east of Fayetteville, N. C. The Weather Bureau has a gage
fastened on the lower side of the east abutment of the covered high-
way bridge, this being about 400 feet above the railroad bridge, from
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which discharge measurements are made. The lower 29 feet of this
gage consists of a rod divided into feet and tenths and firmly fastened
to the abutment. Above the 29-foot mark the scale is painted on the
rock. The observer is Frank Glover, who has charge of the steam- .
boat landing just below the railroad bridge. For his convenience, he
has placed a subsidiary gage at the steamboat landing reading about
the same as the official gage, and from this observations are taken.
The channel is straight and the current moderately swift and not
influenced by dams or other obstructions. The banks are high and
the total flow of the river is in one channel, even during the highest
floods. The bed is fairly constant.

Discharge measurements of Cape Fear River at Fuyetteville, N. C.

Date. Hydrographer. hgiagghet. Discharge.

. 1895. Feet. Second-feet.
September 26 .. .. ... .......... C.C.Babb «oomeeeeenn.. 1.59 489
December 7. ... .. ... ... |..... 6 1 2.90 1,109

1896. .
April 5 . .l E.W. Myers............._. 19. 30 10,525
April 25 .. ] A s 4.00 1,618
May 22 . ... do e 4.00 1,322
June 8 .. iiiiifeaaan dO e 10. 00 5,041 .
June 8 ... ... SR s (o S 9.20 4, 207
Julylle o o . . leio.. do ool 49.10 51,115
September 2 .. ... ..o _|..... AO e 1.10 519
September 19 .. ........_._. AP Davis. o ooooeeo .. 1.88 770
1897.
March 12 .. .. ... .. .. ... E. W.Mvers..._........... 23.00 16, 777
July 27. ... do -oei.. et 7.00 ! 2,682
September 30 _....___...___...|..... do e .70 424
1898.
January 10 .. ... ... ... .. E.W.Myers..._........... 3.55 1,303
August 22 _ Lo oo |..... Ao i 28. 35 23,216
1899.
February 7 .. ... . .. ... ... E.W.Myers...ccoeeeena.-. 46. 50 61,921
May 24. . i [ Lo R 6.40 3,142
June 6 ... ...l A0 e 4.20 1,577
October 13 ... ... . ...l .. U J 6.00 2,132
November 29 .. ... ... ... ... s 1 T 9. 65 7,742

aInaccurate; disregarded.
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Discharge measurements of Cape Fear River at Fayetteville, N. C.—Continued.

Date. Hydrographer. h(gf.g et' Discharge.
1900. Feet. Second-feet.
February 9 ... ... .. ... E.W.Myers.....c.coooau-- 6.90 3,748
April 12 .. l|ea.. Ao oo 6.10 2,686
April 25 ... ileill do oo 25. 30 13,479
May 17. i iaa]eans dO e 3.80 1, 596
June 29 ... lfeaa.. do oo 5. 80 2,331
August 11 - ...l [ L .70 415
November 3 ... . ccooaifaana. & £ .75 416
1901.
April 5 . il E.Graves ................. 47.60 46,519
July 150 ... E. W. Myers «............. 40. 30 38, 300
November 29 ... .. ... ...... J. 8. Henderson ........... 4,50 1,783
1902.
May 8. il J. S. Henderson ........... 4.50 2,111
July 12 . . B.8. Drane.............._. 2.50 1,120
August 19 .. .. eiiiiiii|eaa.. s 2.70 1,178
September 5 . ... oo|oo.. 5 1 R .50 446
October 16 . ... ... .. _|..... [s Lo R, . 5.13 2,487
Daily gage height, in feet, of Cape Fear River at Fayetieville, N. C.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
10.00 | 18.00 | 15.00 | 8.70 | 12.00 | 10.00 | 40.60 | 33.50 | 14,00 | 5.50 | 8,50 | 14.00
11.00 | 15.00 | 13.00 ; 8.40 | 10.00 | 40.00 | 42,60 | 44.20 | 13.10 | 6.00 | 7.40 | 10.20
10.00 | 13.00 | 11.00 | 8.10 | 8.50 | 30.00 | 43.90 | 37.50 | 9.20 | 5.60 | 6.90 8.10
9.00 | 12.20 | 9.00 | 7.80 | 7.50 | 22.00 | 41.40 { 28.00 | 8.60 | 5.20 | 6.80 7,50
25.00 | 10.70 | 7.20 | 7.50 | 7.00 | 15.00 | 37.40 | 83.50 | 8.10 | 4.50 | 7.20 7.20
38.00 | 10.40-| 5.80 | 7.20| 6.60| 9.50 | 33.00 | 38.00 | 7.50 | 4.40 | 7.40 7.10
35.00 | 10.20 { 5.70 | 6.90 | 6.30 | 8.00 | 28.40 { 87.00 | 7.10 | 4.20| 6.90 7.00
31.00 | 10.10 | 5.60 | 6.60 | 6.20 | 6.80 | 20.00 | 33.00 | 7.50 | 4.60 | 6.80 6.80
26.00 | 10.00 | 5.50 | 6.30 | 6.10 | 6.00 | 12.00 | 24.00 | 9.50 | 4.70| 6.60 6.70
20.00 | 10.00 | 5,40 | 6.00 | 6.00 | 5.00 | 7.00|18.00 | 830 | 500 7.8 6.40
©17.00 | 9.80 | 5.30 | 5.80| 580 | 6.00| 6.80|20.00 7.80| 4.00) 7.90 6.30
14.00 | 9.60 | 5.30 | 5.60 | 5.50 | 7.00 9.00|16.00 | 6.80 | 3.80 | 7.50 6.00
1L.00 | 9.50 | 5.20| 5.40 | 5.00 | 6.50 | 10.40 | 14.00 | 6.30 | 3.70 | 7.20 5.80
9.00 ] 9.40 | 18.00| 5.80 | 4.50 | 6.00{ 10.00 | 10.10 | 6.10 | 3.50 | 7.60 5,70
8.00 | 10.00 | 21.00 | 10.00 | 4.00 | 5.80 | 9.50 | 10.00 | 6.00 | 3.40 | 7.90 5.60
8.00 | 15.00 | 16.00 | 15.00 | 3.80 | 6.00 | 9.00 | 12.00 | 6.50 | 3.30 | 7.20 5.40
..| 15.00 | 25.00 | 14.00 | 20.00 | 3.50 | 5.70 | 8.20{12.20 | 6.90 | 3.20 | 6.90 5.00
21 30.00 | 34.50 { 10.00 | 18.00 | 3:40 | 6.00 | 7.50 | 10.00 | 7.30 | 3.20 | £.20 4.90
28,001 40.00 | 13.00 | 16.00 | 3.30 | 7.00 | 15.40| 7.50 | 7.00 3.20 | 9.50 4.70
30.00 | 43.00 | 12.00 | 12.00 | 3.20 | 8.50 | 11.00 | 6.90 | 6.90 | 3.10 | 10.20 4. 60
2.l 185.00 | 42,00 | 11.70 | 9.00 | 3.20 | 800 | 9.00] 6.40| 6.00| 3.10 | 16.20 4.40

IRR 83—03——3
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STREAM MEASUREMENTS IN 1902, PART II.

[w~o. 83.

Daily gage-height, in feet, of Cape Fear River at Fayetteville, N. C.—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
30.00 | 38.00 | 11.50 | 7.00 | 3.20 | 7.50 | 8.50 | 6.20| 6,00 | 3.10 | 19.90 | 4.40

25.00 | 34.00 | 11.30 | 6.00 | 3.10 | 8.00| 8.20| 6.00 | 5.80 | 3.00 | 24.00 | 4.40

20.0¢ | 36.00 | 11.00 | 5.00 | 3.10 | 7.50 | 8.00 | 6.50 | 5,70 | 3.00 | 29.00 | 4.30

16.00 | 81.00 | 10.80 | 5.50 | 3,00 | 7.00 | 9.00| 7.00| 5.60 | 4.00 | 32.00 | 4.30

22.00 | 25.00 | 10.60 | 12.00 | 3.00 | 6.00 | 20.00 | 8.00 | 550 | 5.50 | 27.20 | 4.30

.[88.00 { 20.00 | 10.20 | 18:00 | 2.90 | 5.00 | 33.50 | 11.00 | 10.00 | 13.00 | 19.10 | 4.20

34.00 | 17.00 | 10.00 | 20.00 | 2.90 | 5.50 | 43.00 | 21,00 | 9.00 { 21.50 | 21.00 | 4.20

27.00 |....... 9.80 | 18.00 | 2.80 | 10.00 | 45.00 | 31.00 | 8.40 | 25.00 | 20.20 | 4.20

23.00 {..... 9.40 | 15.00 | 2.80 | 38.00 | 43.00 | 28.00 | 7.90 | 20.00 | 17.00 | 4.10

19.00 |....... 9.00 |....... 3.60 |....... 38.70 | 22.00 |....... 15.00 |....... 4.80

| PO 7.20 | 4.60 { 22.00 | 7.70 | 6.00| 6.40 | 2.90 | 1.10|16.50 | 8.00 | 7.80| 5.80
23.10 | 7.60 | 5.80 | 6.00| 2.80| 1.60 |13.40 | 7.60 | 7.60 | 5.90

20.00 | 7.80 | 5.70 | 5.50 | 3.10| 4.20|10.20 | 7.00 | 7.40 | 6.40

17.40 | 8.00 | 7.60 | 4.00| 4.50 [ 5.10 | 7.10 | 6.50 7.00 | 5.10

16.20 | 7.80 | 9.40 | 3.60| 6.20| 4.90| 5.20| 6.20] 8.40| 4.9

11.40 | 7.70 | 12.00 | 3.10 | 5.70 | 4.80 | 4.80 | 6.00 | 9.20 | 4.7

9.30 | 7.60 | 14.60 | 2.90 [ 5.00 | 5.60 | 4.60 | 5.80 | 9.00 | 4.60

9.10 | 7.50 | 12,00 | 3.90 [ 4.70 {10.20 | 4.50 | 5.60 | 8.40 [ 4.80

9.00 | 7.40 | 10.10 | 6.70°| 8.90 | 14.40 | 4.20 | 5.20| 8.00 | 5.20

8.80 | 7.30 | 9.20|10.00 | 2.80|18.10| 4.00 | 4.00| 7.80 | 6.70

8,60 | 7.20 | 8.90|11.00 | 2.60|22.00| 5.90 | 3.90 | 7.70 | 6.40

820 | 7.80| 8.70 | 9.80 | 2.30|24.50 | 6.20 | 3.80 | 7.50 | 6.00

7.40 | 8.20| 8.50 | 8.60 | 1.90 [20.10 | 6.00 | 3.50 | 8.40 | 5.8

7.20 | 8.30| 8.20| 7.40| 1.60| 1520 | 7.10 | 4.00 | 8.90 | 5.6C

8.40 | 8.00| 7.90| 6.80 | 1.40 | 10.60 4 14.80 | 3.80 | 8.70 | 5.10

12.20 | 7.80 | 7.80 | 6.40 | 1.20| 8.40 | 27.90 | 3.70 | 8.50 | 5.00

14.10 | 8.40 | 7.60 | 6.20 | 2.20 | 8.20 | 30.20 | 4.80 | 8.40 | 4.90

12.20 | 10.20 | 7.50 | 6.80 | 2.50 | 9.40 | 21.40 | 5.90 | 8.00 | 6.20

10.10 | 12.00 | 7.00 | 6.70 | 2.80 | 13.50 | 16.20 | 13.40 | 7.80 | 10.1¢

8.90 | 14.50 | 6.70 | 6.60 | 2.90 | 17.60 | 11.00 | 15.00 | 7.40 | 20.20

10.20 | 12.40 | 6.00 | 6.40 | 2.70 | 21.40 | 8.00 | 11.20 | 7.00 | 18.00

12.10 | 10.20 | 5.70 | 6.00 | 2.60 | 20.10 | 6.10 | 8.90 ; 6.50 | 14.1C

14.40 | 9.10 | 4.00| 5.50 | 5.20 ;17.20 | 5.20 | 8.00 | 6.10 | 12.20

16.80 | 8.80| 3.70 | 5.10 | 7.10 | 15.10 | 4.90 ; 10.20 | 5.70 | 10.1C

23,20 | 8.50 | 3.50 | 4.80|10.20 | 18.40 | 4.80 | 12.40 | 5.00 | 9.8C

20.00 | 8.20| 5.40 | 4.70 | 9.10 | 18.00 | 5.20 | 22.80 | 4.70 | 12.4C

16.40 | 7.90 | 9.20 | 4.10 | 8.20 | 13.20 | 6.80 | 18.10 | 4.50 | 18.2(

12,10 | 7.40 | 12.40 | 3.80 | 12.40 | 10.40 | 7.20 | 12.40 | 4.20 | 14.1C

10.20 | 6.80 | 9.80 | 3.40 | 15.10 | 10.10 | 8.10 | 10.20 | 5.10 | 12.0C

8.10 | 6.20 7.20 | 3.00|18.20 | 8.40 | 8.40 | 8.40 | 5.20 | 10,2

7.80 |.oiennn 6.80 [.eennnn 20.00 | 10.20 {....... 8.00 [eounnn 9.4C

) DO 9.00 | 12.40 | 10.20 | 16.40 | 6.20 | 31.40 | 4.70 | 10.50 | 26.10 | 4.50 | 8.50 | 13.1C
2 eieieenans 8.50 | 15.60 | 12.40 | 14.10 | 6.00 | 22.00 | 5.80 | 19.10 | 17.20 | 4.40 | 3.80 | 12.4C
. 8.00 | 14.20 | 14.00 | 17.20 | 5.80 | 16.20 | 6.40 | 31.40 | 14.40 | 5.20 | 8.70 | 10.0C
Z R 7.70 { 13.10 | 16.20 | 19.10 | 5.40 | 10.20 | 6.00 | 29.20 | 13.70 | 5.30 | 3.60 | 8.1C
| SRR 7.20 | 32.00 | 19.10 | 20.00 | 5.00 ; 9.50 | 5.10 | 25.00 | 12.80 | 4.90 | 38.50 | 7.30
[ P 7.00 | 11.40 | 17.40 | 18.00 | 5.80 | 10.40 { 6.40 | 20.60 | 10.10 | 4.80 | 3.90 | 7.0C
T 7.40 | 10.00 | 15.20 | 16.40 | 6.40 | 12.20 | 8.20 | 17.00 | 12,40 | 4.60 | 3.80 | 6.80
S 7.80 | 12.40 | 12.10 | 13.60 | 7.00 | 14.50 | 15.10 | 16.10 | 13.60 | 6.20 | 3.40 | 7.4¢
- R 8.00 | 18.20 | 11.20 | 12.20 | 6.80 | 16.20 | 13,20 | 11.20 | 14.80 | 7.80 | 3.20 | 8.00
(1 R 10.20 ! 17.00 | 14.40 ' 11.00 | 6.40 | 14.30 | 11.70 | 10,10 7.20| 3.60: 7.70

14.00
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Daily gage height, in feet, of Cape Fear River ol Fayelteville, N. C.—Continued.

Feb.

Day. Jan. Mar. | Apr. | May. | June. { July. | Aug. | Sept. | Oct. | Nov. | Dec.
16.40 16.10 } 10.10 | 5. 56 12.00 | 8.20 | 9.00 ] 11.80 | 6.80 | 4.20 7.50
21.20 22,10 | 12.40 | 5.00 | 13.40 | 7.10 | 8.40| 10.20 | 6.60 | 4.70 7.30
18.00 34,20 | 15.70 | 4.70 | 14.50 | 6.40 | 7.20| 9.10 | 5.90 | 4.40 7.00
14.10 41.00 | 12.00 | 6.80 | 10.20 | 5.20 | 6.90 | 8.40 | 5.70 | 4.00 6.80
12.20 36,20 ) 10.20 | 9.40 | 8.10| 6.10| 7.00 ) 8.00| 7.10| 3.80 7.90
10.10 29.40 | 11.40 { 12.20 | 6.50 | 6.80 | 6.20| 7.60 1 9.20 | 3.60 8.60

9.40 21.00 | 12,00 | 12.00 | 6.20 | 6.00 | 5.30| 6.90 | 8.00| 4.10 8.40
10. 20 16,60 ; 11.20 | 10.20 | 6.80 | 5.80 | 5.10 | 5.40] 7.70 | 4.90 8.00
14.20 14.40 | 10.10 | 9.40| 7.40 | 5.60 | 7.20| 6.00{ 7.20| 4.80 7.80
16.40 16.80 | 9.40 | 8.10| 7.90| 5.20} 8.40| 5.20] 6.80 | 4.70 7.40
14.10 21.70 | 8.20| 7.60| 7.00| 6.10| 8.00 500 { 6.40 | 4.40 7.00
12.20 18,90 | 10.70 | 7.00 | 6.50 | 7.70 [ 17.90 | 4.90| 6.001 4.00 6.80
13.10 17.10 | 10.90 | 6.50 | 8.20 | 10.40 | 32.40 | 4.70 | 5.50 | 3.80 6.70
18.40 16,20} 9.10 | 6.10] 8.00 | 11.10 [ 43.10 | 5.00 [ 5.00 | 4.20 7.80

-| 19.60 18.40 | 9.00| 5.20| 7.20112.90 | 40.20 | 4.90| 4.80| 5.10 8.00
18.00 20,00 | 8.70 { 10.40 | 6.90 | 13.00 | 89.00 | 4.80 | 4.20 | 4.40 7.40
16.20 26.40 | 7.10 | 25.90 | 6.00 | 12.50 | 35.20 | 4.90 | 4.00 | 4.70 7.10
14.10 30.00 | 7.00(85.70 | 5.40 ] 10.10 | 24.60 | 5.10| 3.80| 3.90 6.80
12.40 25.80 | 6.80 | 40.20 | 4.10 | 8.90| 30.10 , 4.80 | 3.70 | 6.20 6.60
10.60 20.10 | 6.40 | 45.10 | -4.20 | 8.40 | 31.40 | 4.60 | 3.90 10.20 7.50
10.00 {....... 18.20 |....... 39.20 )....... 9.60 | 32.20 |....... 3.60 |....... 8.10

8.8 | 9.9026.20( 800 7.40| 7.40 | 12.10 | 5.40 | 5.80 | 2.60 | 1.00 2.00

7.50 | 9.40 | 21.40 | 7.80 | 7.00| 8.10|14.20| 5.80 | 5.10 | 2.50 .90 1.80

7.00 | 9.0018.10 9.40 | 6.80| 8.40  11.60 | 5.50 4,20 2.30 .80 1.70

7.60 | 8.80 | 14.20 | 10.20 | 6.70 | 9.60 | 10.10 | 5.20 | 3.70 | 2.10 [ 1.40 2.00

8.00 | 8.70|11.60 | 10.00 | 6.50 | 10.40 | 14.40 | 5.10 | 3.00 f 1.90 | 1.60 2.10

9.40 | 9.40 | 10.40 | 9.40 | 6.40 | 14.60 | 15.00 | 5.00 | 2.70 | 1.70 | 1.70 2.20

9.00 | 9.20 | 9.20|13.80| 6.20 14.00 [ 17.40 | 4.90 | 2.40( 1.50( 1.90 2.40

8.60 | 9.00 | 10.40 | 21.40 { 6.10 | 10.40 | 16.80 | 4.70 | 2.00 | 1.30 | 2.00 2.00

7.50 | 8.80 | 11.00 | 84.20 | 6.00 | 12.60 | 14.10 | 4.50 | 1.80 | 1.10 | 2.50 1.90

8.80 | 8.40 | 9.80 [33.10 | 5.80 | 14.10{ 11.60 | 4.10 ' 1.70| 1. 00( 4.10 2.50

8.70 | 8.20 1 9.40 |20.50 | 7.20 | 11.40 | 9.40 | 3.90 | 1.50 | 1.40 | 5.40 2.70

8.90| 9.40| 870]17.10] 7.90)10.20 | 7.20| 3.0 | 1.20| 1.60] 4.50 2.60

9.40 | 9.10| 8.20 |14.20| 8.20| S.40| 8.60| 3.20{ 1.00! 1.50| 4.00 2.40
12.00 | 8.70 ' 7.8012.70 | 7.80 ) 7.00  11.40 | 2.80 .90 | 1.40 | 38.70 2.30
18,60 | 8.40 | 7.00|12.00 | 7.60| 6.60|12.70 | 2.40| 2.50 | 1.30 | 3.40 2.10
18.50 { 7.90 | 6.80 |15.20{ 7.00( 6.00{13.10| 1.90 ) 5.50 | 1.20 | 3.80 2.20
22,00 7.70 | 8,20 )13.60 | 7.40 | 5.80]17.20| 1.60| 3.60 | 1.10{ 7.50 2.70 .
30.20 | 7.50 | 10.10 { 12.00 | 7.90 | 4.90 | 14.10| 1.40| 2. 40| 1.00| 8.00 3.00
29.10 { 7.20| 9.60 | 10.80 | 7.40} 5.10|10.40 | 1.20} 1.80 | 1.10| 7.30 3.30
37.80 | 8.40 | 9.20|11.10| 6.80| 7.20| 7.70) 1.00| 1.60| 1.20) 6.8 9.60
49.50 | 8.80 | 8.70|10.40 ' 7.60] 9.40: 6.90 .90 1.80 | 1.10} 6.30 | 12.00
47,20 | 8.00| 8.101{10.00 | 7.90} 11.20} 6.70 80} 4.90] 1.00| 5.00| 14:40
36.40 | 7.60 | 7.80 | 17.20 | 10.80 | 12.60 | 7.00 | 1.70 | 7.40 .90 | 4.10 | 13.10
28,10 | 7.40 | 7.40|19.50 | 14.40 | 10.00 | 6.80 | 2.30| 6.10 .80 | 8.50 | 10.70
22,30 | 7.00 | 8.80 |14.10 | 12.00| 9.40 | 7.20 | 3.80 5.30 .90 | 3.00 8.20
17.40 | 8.40 | 10.60 | 12.70 | 10.60 | 10.20 | 7.00 | 5.70 | 4.90( 1.00 | 2,90 6.00
15.10 { 10,20 | 17.10 | 10.60 | 8.10 | 12.40 | 5,40 | 6.10| 4.60| 1.20| 2.60 4.90
13.70 | 17.40 | 14.20 | 8.40 | 7.40} 16.20 | 4.90| 5.20| 4.00| 1.30| 2.50 4.40
12.00 | 24.60 | 10.00 | 8.10 | 6.80 | 20.00 | 4.60 | 3.80 | 3.40! 1.40( 2.30 4.00
11.30 |.. 9.10| 7.80 | 6.20 | 18.70 | 4.40] 4.90| 2.70| 1l.20{ 210 3.90
10.20 8.20 |....... 6.00 J....... 4.00] 4.60 |....... 1.10 |....... 3.80
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Daily gage height, in feet, of Cape Fear River at Fayetteville, N. C.—Continued.

Day. Jan, | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.00 | 19.60 | 12,90 | 5.10| 4.50 | 7.80| 3.80 | 1.80 (22.80 | 6.10 | 7.00 [ 9.00
12.00 | 14.80 | 20.80 | 4.80 | 5.00 | 5.00 | 5.60| 3.70 | 27.40 | 5.70 | 6.80 | 7.00
20.50 | 10.80 | 1720 | 4.50 | 7.00{ 6.20 [ 4,90 | 6.90 | 82.30 | 5.00 | 6.50 | 6.30
16.50 { 8.40 | 14.80 | 4.40 | 15.00 | 8.00 | 4.10 | 7.00 | 30.00 | 5.30 | 6.10 | 5.90
13.00 | 7.50 | 13.40 | 4.80 | 31.50 | 6.60 | 4.80 | 6.80|20.80 | 5.10 | 6.00 | 15.90
.[10.00 | 6.60 | 12.40 | 6.20 [ 20.00 {- 6.00 ( 5.20 { 10.00 { 14.00 | 9.00 | 5.80 | 15.60
8.00{ 6.70 { 11.10 | 6.40|19.90 | 7.00| 4.80 | 7.30( 8.60 | 8.00 | 5.80 | 15.00
6.10{ 9.50 | 10.00 | 5.80 | 17.90 { 14.00 | 3.60 | 6.40 [ 6.00 | 6.00| b5.70 | 15.40
5,40 ) 11.40 | 9.40 | 5.30 | 14.20 ] 23.70 | 2.80 | 4.80 | 4.80 | 5.10 | 5.90 | 14.00
5.00 | 10.00 | 8.60| 5.00| 8.001 1410 3.201 3.50 | 4.70 | 4.90| 5.90 | 13.50
410 | 12.60 | 8.90 | 4.40| 7.90| 7.00| 250 | 2.60] 5.50| 4.10| 5.80 | 12.90
4,50 | 24.80'} 8.10| 4.10| 7.50| 6.40| 2.00| 2.10 [ 12.50 | 3.70 | 6.10 | 11.50-
4.60 138560 | 7.20! 4.10| 6.50| 5,70 | 1.70| 1.80 [ 16.00 | 3.60 | 6.00 | 9.2C
4.40 | 41,00 | 7.10] 4.70| 6.00| 4,10 | 1.60| 1.60 | 39.00 | 13.60 [ 6.30 | 8.4
4.50 1 42.30 | 7.00| 7.00| 5.40| 5.70 | 1.40| 1.40 | 35.00 | 23.00 | 6.20 [ 7.3C
4.00 (38,60 6.60| 7.90 550 | 810 6 1.40| 1.30|29.00)20.60 ) 6.00 | 7.0
3.70 | 40.20 | 6.201 7.20| 5.60) 7.00| 1,30 | 1.20 | 23.00 | 14.20 | 5.80 | 16.0C
3.20 | 37.40 | 6.10| 5.70| 7.00{15.00{ 1.40 ( 1.20 | 15.60 | 11.20 | 5.60 | 26.0C
3.00 | 85.10 | 6.50 | 5.50 | 5.00|13.70 | 1.40| 1.60 | 8.00| 8.00 | 5.30 | 22.50
4.30 | 80.00 | 6.70 | 4.70 | 4.20 | 10.20} 8.90| 6.70 | 5.30| 5.80 | 5.00 | 17.30
4.70 | 24.30 | 6.80| 5.00) 3.90| 8.40] 2.50 | 4.40| 4.20| 5.60 | 4.90 | 14.80
4.80|19.90( 6.90| 5.20| 3.80 | 6.40| 2.40| 2.70| 4.60| 6.00{ 4.70| 10.70
4,70 { 15.60 | 7.00 [ 4.80 | 3.60 ( 5.60 { 2.00{ 1.90 | 4.20)33.50| 4.60 | 9.00
4.40 1 13.00 | 6.50 | 4.30 | 3.30 | 6.00 | 1.40 | 1.80 | 4.00 | 42.00| 5.10 | 8.00
4.30 | 12.20 | 6.50 | 4.00 | 3.20{ 9.50{ 1.30 | 7.80 | 4.10{89.00{ 5.00 | 7.70
4.60{ 9.80| 6.90| 3.90 | 8.00 | 6.40| 1.20| 5.90| 3.80 | 31.00 ( 4.90| 7.00
560| 800{ 7.70| 8.70| 4.20| 500} 1.10| 3.80 | 3.60 | 23.40 | 4.50 | 6.20
7.40 | 850 7.40; 4.00( 4.10 | 400 1.10| 3.60 | 4.40]17.20 | 4.90 | 6.2
15,50 |oooo... 7.20| 5.00| 3.8 | 2.70| 1.5 | 5.60| 6.70 | 14.20| 8.60 | 5.9
19.00 |....... 5.80 | 5.60 | 4.20 | 3.50| 1.20 | 22.90 | 6.90 ( 12.00 [ 12.90 | 5.8)
23.60 [....... 5,20 |oemnnnn 8.60 |....... 1.20 | 26.90 |....... 8.80 |.......| 6.07
8.00 | 15.90 { 25.00 | 5.70 | 3.40 | 7.20( 2.10 | 6.00 | 5.00 | 14.30 | 12.60 | 4.39
9.30 | 11.60 | 28.20 | 5.40 | 3.40 | 5.30| 2.10| 7.00 | 4.30 | 12.90 | 12.00 | 4.30
7.30 | 10.60 | 26.50 | 5.00 | 3.30 | 4.00 | 5.00( 5.50( 3.90| 9.40 | 10.00 | 4.40
7.00 ] 9.70 {2200 | 4.90] 3.30| 3.60| 7.70 | 14.00 | 3.40 | 7.20 | 14.20 | 4.17
6.00 | 12,80 | 18.00 | 5.00 | 3.20 | 3.10| 7.60 | 25.40 | 4.20 | 6.60 | 20.00 | 4.40
6.10 | 15.00 | 16.10 { 5.80 | 3.40 | 2.60 | 5.80 ) 81.20 | 4.60 { 11.30 | 15.90 | - 5.1?
6.40 | 12,00 | 12.80 | 4.80 | 10.60 | 2.50 | 4.50 | 34.40 | 4.00| 9.70 | 11.50 | 5.40
- 23.00 | 10.90 | 10.00 | 4.60 | 9.80 | 2.30 { 3.90 [ 29.60 [ 3.80 { 7.00 | 8.70 { 5.£0
[ I 27.00 | 8.60 | 8.30| 4.40 | 7.50( 2.00 3.80|24.70 | 3.60| 6.00| 7.00| 5.€0
100 el 23,50 | 12.00 | 8.30 | 4.10| 5.40! 2.10| 38.10 | 19.00 | 3.40 | 29.00 | 6.20 5.70
b 25,60 | 10.20 | 8.30 | 4.20| 4.80 2.00 | 2.60 | 12.20 | 3.10 | 47.40 | 6.50 | 5.80
120 i 23.50 | 8.60 | B.00| 830 | 4.40 | 2.00| 2.50 | 9.00| 2.60 | 47.90 | 6.20 | 10.20
J 19.50 | 8.20 | 7.80 | 8.60( 3.30 | 1.90{ 2.00 7.60{ 2.30 38,80 | 6.20 | 17.20
) € SO 17.00 | 8.00| 7.30 | 7.00| 3.20 | 1.60 | 1.80 | 8.80 | 1.90 | 29.00 | 6.30 | 18.40
15.... 15.40 | 13.60 | 7.30 | 6.20 | 3.60 | 1.60| 1.60 | 810 | 1.90 { 22.30 | 6.50 | 12.00
16 .o 14.40 | 27.40 | 7.00| 5.00| 3.40 | 1.50 | 1.60| 8.40 | 1.80 | 16.60 | 7.10 | 10.40
B 12.00 | 28.00 | 6,90 | 4.70 | 4.20 | 1.20 | 1.80 | 10.40 | 1.50 | 12,40 | 6.20 8.00
18 ieiiaaaan 11.60 | 23,80 | 6.30 ; 4.30| 400, 110, 2.10/10.30| 1.40| 8.60; 6.90} 7.20
19 e 11.00 | 18.60 | 8.60 | 4.20 | 4.50 | 1.00 ] 3.30 | 9.00 | 4.60 | 7.20 | 6.40 | 6.50
P | 10.00 | 16.00 | 9.70 | 4.00 | 6.80 | 1.30 | 2.90 | 7.80 [ 12.00 | 5.80 [ 5.90 { 6.00
1 15.00 ! 8.50' 5.60 ' 10.00 ' 2.90' 2.70' 8.60' 8.90' 6.20' 590! 5.90

8.20




NEWELL.]

CAPE FEAR RIVER DRAINAGE BASIN.

37

Daily gage height, in feet, of Cape Fear River at Fayeiteville, N. C.—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July.! Aug. | Sept. | Oct. | Nov. | Dec.
7.30 7.00 | 5.80) 800)| -3.00| 2.30| 6.70| 7.00 | 5.80 | 6.00 | 5.30
7.00 6.90| 5,8 | 6.40| 2.70| 4.30| 5.60| 5.20| 5.60| 570 5.50
6,80 6.30| 5.30| 7.20| 2.80| 8.00! 5.00| 4.20 | 5.50 | 5.40 | 5.10
7.00 6.00 5.00| 840 | 2.80|14.20{ 4.70 | 3.30 | 5.40 | 5.40| 5.00
7.00 6.90 | 4.20| 820 | 2.20|11.00! 3.60| 2.90{ 5.30| 5.60| 4.90
6.80 8.60| 4.00) 7.00 | 1.8 | 7.70| 5.30 | 4.00 | 5.50 | 5.20 | 4.90
6.60 8.00| 8.70| 4.90 | 1.80| 4.60{ 9.40 | 11.60 | 10.50 | 5.00 | 8.50
7.00 7.00| 3.70| 4.80| 1.70 | 3.90 | 11.00 | 17.00 | 15.60 | 4.90 | 11.60
| 11,40 |, 6.50 | 3.50 | 4.30| 1.70 | 8.80| 7.00|15.50 | 13.20 | 4.60 | 8.90
17.00 |. 6.00 |....... 4.60 |..o.... 4.50 | 5.90 |....... 10.40 |....... 7.00
~ i .
6.00 | 28.00 | 10.20 | 9.00 | 44.60 | 6.00 | 10.30 ‘ 4.80 | 5.00 | 1.20 | 4.20 | 3.60
6.00 | 25.00 | 9.80 | 8.40 | 40.80 | 5.20 | 11.20 | 4.80 | 4.30 | 1.10 5.00 | 8.10
6.00 | 28.00 | 12.00 | 10.90 | 33.60 { 4.10 | 15.50 | 4.10 | 4.40| 1.00 | 6.00 | 3.20
6.40 | 27.80 | 24.80 | 11.00 | 27.00 | 4.00 | 14.00 | 3.80 | 4.40 | 1.00| -7.00 | 38.00
7.80 | 28.40 | 25.20 ) 11.00 | 22.00 | 4.00 | 11.50 | 3.60 | 4.00 .70 | 6.00 | 3.00
7.40 | 18.90 | 19.20 | 9.40 | 17.90 | 4.20| 8.00| 3.40| 3.70 .90 | 4.80 | 3.00
6.10 | 15.20 | 17.00 | 9.00 | 14.20 | 4.00 | 6.50 | 3.10| 8.40 | 1.10 | 4.10 | 2.90
5,90 | 14.00 | 15.40 | 11.50 | 17.20 | 4.50 | 5.40| 3.70 | 3.20 | 1.30| 3.60 | 2.80
8.00 | 11.80 | 23.60 | 42.00 | 18.00 | 4.40 | 5.00 | 3.90| 3.20 | 1.60| 3.20 | 2.60
37.00 | 11.00 | 20.00 | 47.70 | 14.80 | 4.30 | 5.10 | 4.70| 4.70 | 1.90| 38.10 | 3.90
62.00 | 10.00 | 18.70 | 46.40 | 11.80 | 4.10 | 5.00 | 4.40 | 65.00 | 1.70 | 3.70 | 10.60
58.00 | 9.80 | 17.80 | 35.00 | 12.40 | 5.30 | 4.90 | 4.00| 4.70| 1.60 | 7.00| 13.20
56.40 | 9.40 | 20.60 | 25.20 | 11.20 | 7.00 | 5.40 | 4.30 | 4.50 | 2.00| 8.90 | 10.00
47.40 | 9.00 | 23.00 | 18.50 | 10.90 | 9.40| 5.40| 8.00| 3.90| 2.00| 6.60| 8.20
38.00 | 8.80 | 30.40 [ 14.20 | 9.00 | 8.40 | 4.40| 7.00| 8.10| 1.80| 5.40] 6.20
25,50 | 9.20 | 26.50 | 11.80 | 8.50 [ 10.20 | 5.50 | 7.20 | 2.80 | 1.60 | 4.40 | 5.20
17.80 | 10.50 | 24.00 | 12.40 | 8.40 | 11.00 | 5.70 | 12.90 | 2.80 | 1.50 | 4.00| 4.70
14.80 | 11.60 | 20.20 | 29.20 | 8.00 | 12.20 | 5.80 [ 20.00 | 2.60 | 1.30 | 3.80 | 4.30
12.00 | 14.00 | 18.00 | 36.70 | 11.80 | 8.90 | 7.00|20.20 | 2.40| 1.50 | 3.50 | 4.10°
11.00 | 16.20 | 14.80 | 82.50 | 10.40 | 5.80 | 5.20 | 15.30 | 2.10 | 1.50 | 3.20 ( 4.20
10.40 | 16.40 | 31.00 | 26.50 | 12.00 | 4.80 | 4.50 | 11.50 | 2.10 | 1.20 | 3.10 [ 4.00
9.90 | 18.40 | 41,00 | 18.00 | 8.40 | 4.20| 4.20| 8.90| 2.00| 1.30 | 3.10| 4.00
11.00 | 18.90 | 37.10 | 14.00 | 7:80 | 5.20 | 4.90| 8.00| 1.70| 1.40 | 3.00 | 18.50
b N 10.40 | 19.00 | 30.10 | 12,90 | 7.20 | 5.60 | 5.00| 8.30 | 1.70| 1.30 | 2.90 | 13.40
25 9.70 | 16.40 | 23.40 | 12.20 | 8.00 | 4.50 | 5.70 | 6.80 | 1.60} 1.30 | 2.80| 9.20
b T 11.00 | 15.20 | 18.20 | 10.20 | 8.70 | 4.50 | 15.60 | 5.70 | 1.50 | 1.10 | 2.80| 7.00
27 29.00 | 12.00 | 15.00 | 12.00 | 10.80 { 7.20 [ 21.00 | 4.80 ! 1.40 | 1.30 | 3.00| 5.80
28 24.20 | 11.20 | 12.80 | 18.50 | 10.20 | 9.10 [ 15.50 | 5.60 | 1,30 | 1.20 | 4.50 | 5.00
29, i 20.20 {....... 10.20 | 28.00 | 9.50 { 10.20 | 10.00 | 7.00 | 1.30 | 1.40 | 4.00 | 4.90
B0..iiiiiiinnan 24.00 |....... 9.90 [ 39.30 | 8.00| 9.20( 6.20 | 6.40 | 1.30| 1.30| 4.00}.4.80
.1 IR 26.40 |.eeen..| 9,40 |....... 7.10 |.eeeaes| 5,10 | 6.20 |....... 1.60 |....... 6.00
1896.
) 18,00 | 6.50 [ 9.00| 7.560 | 3.70 | 4.00| 7.00, 3.30 | 1.30 | 31.00 [ 2.50 | 6.00
2 18.90 | 6.50 | 10.40 | 9.50 | 5.00 ] 3.20 | 5.30 | 4.30} 1.10 | 26.80 | 2.70 | 15.40
S, 11,40 | 7.90 | 9.30 [ 22.50 | 8.00 | 2.70 | 4.00| 4.00| 1.00 [ 19.50 | 2.70 | 14.00
[ 8.00 | 27.70 | 7.60 | 19.40 | 12.80 | 4.00 | 3.50 | 3.30 .80 | 12.90 | 3.00 | 12.40
[ 6.50 | 31.00 | 6.80 [ 18.00 | 10.40 | 19.00 | 3.50 | 3.00 | 1.50 | 7.80 | 4.30 | 10.40
[ T 5.70 | 30.00 | 6.00| 9.80 | 8.30|20.00 590 3.00| 3.00| 4.90|17.00| 9.50
Teeeieeiaan 4.60 | 456.40 | 5.80 | 8.00 | 6.00 | 14.00 | 4.40 | 2.80 | 8.50 | 4.20 | 19.00 | 9.60
2, 4.40 | 48.00 | 5.80 | 6.80 | 4.50 | 10.00 | 15.00 | 2.60 | 9.50 | 8.60 | 14.30 [ 13.50
L 4.60 | 46.00 | 5.40-] 6.00 | 4.40 | 8.00 | 34.80 | 2.30 | 5.50 | 3.20 | 10.40 | 14.50
100eceeniana.s 4.60 | 42,40 | 5.40] 5.40| 3.90] 6.20 2.00 4.00| 800! 7.70 | 13.60

47.50
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Day. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.70 | 36.00 | 5.50 | 5.20 [ 3.50 | 6.00 | 49.50 | 2.00 | 3.30 | 2.70 | 6.00} 11.70
4.40 | 30.40 | 7.80 | 5.50 | 3.20 | 6.00 | 47.00 | 1.90| 2.50 | 2.70| 4.80 9.50
. 4.20 | 19.00 | 11.00 | 5.50 | 2.80 | 5.00 | 41.00 | 2.70 | 2.00 | 2.70 | 4.60 8.20
4.00 | 16.20 | 10.00 | 5.00 | 2.80 | 7.00 ] 30.30 | 4.00| 1.50 | 3.00| 4.50 7.00
4.10 | 17.40 | 8.60 | 4.90 | 2.60 | 10.90 | 19.00 | 3.40 | 1.40 | 3.30 | 4.50 7.50
4.00 | 16.00 | 7.20 | 5.00 | 2.50 | 8.50 | 14.40 | 8,70 | 1.20 | 3.20 | 4.80 9.40
.| 5.00|13.40( 7.50 | 4.90| 2.50| 5.70 | 9.50 | 3.70 | 1.00 | 3.00 | 4.20 | 14.00
. 19.00 | 11.60 | 8.00 | 4.70 | 2.10 | 4.60 | 9.30 | 3.007| 1.50 | 2.90 | 4.00 | 12.30
26.00 | 10.50 | 7.80 | 4.50 | 2.40 | 6.00 | 9.00 | 2.60 | 1.90| 2.60 | 4.00| 9.00
.| 21,40 | 10.60 | 8.50 | 4.20 | 2.30 | 5.30 | 8.70 | 2.50 | 3.00 [ 2.40 | 3.80 9.00
15.00 | 9.80 | 10.50 | 4.00 | 3.50 | 6.40 | 8.90 | 2.50 | 250 | 2.10| 8.60 8.20
12.20 { 9.00 ] 9.60 | 3.80 | 4.10 | 5.00 | 8.30 | 2.10| 1.50 | 2.20 | 3.50 7.00
10,00 | 8.00 | 7.80 | 3.60°| 817 | 4.30| 7.90| 2.70| 6.00| 2.30| 3.20 6.9
. 25.00 | 7.80 | 680 | 8.50 | 11.40 | 4.50 | 7.20 | 2.00| 6.80 | 2.70| 3.10 6.30
25,60 | 7.80 | 6.50 | 4.00 | 17.40 | 6.40 | 7.50 | 2.40 | 5.00 | 4.40 | 38.00 b5.40
21. 00 6.60 | 4.60 12.00 | 7.80 | 7.00| 4.00| 3.90| 4.10 | 3.00 4.60
16.20 7.00| 7.00 | 9.50 | 8.60 | 5.20| 3.70 | 3.20| 8.50 | 3.00 5.00
12.00 6.30 | 5.50 | 8.00| 6.00| 4.30 ] 2,70 2.90| 300 | 3.30 4.9
9.40 6.20 | 4.90 | 7.20;10.80 | 3.70 | .2.00 | 3.50| 2.80 | 3.20 4.80
8.10 580 | 4.10| 6.00( 890 3.60( 1.90| 800 | 2.50 | 3.50 4.90
7.00 5.30 |....... 5.00 {....... 3.40 | 1.40 |....... 2.50 {....... 5.00
1 6.0 5.50|13.40| 7.70 | 6,10 | 7.00| 5.00 | 4.70| 2.20| 0.70 | 1.90 | 5.50
2 6.00 | 5.90 | 11.70 | 8.00 | 10.00 | 8.60 { 3.20 | 3.20 | 4.60 .70 | 5.50 6.00
3 5,50 | 25.00 | 10.20 | /.80 | 14.40 | 6.50 | 2.50 | 3.00 | 3.50 80| 9.70 5.10
4 5,50 | 27.00 | 9.00 ! 8.00|13.20 | 5.00 | 2.00| 2.70 | 3.00 .60 | 9.30 4,60
5 5.30 | 19.70 | 8.50 | 9.30 | 9.30 | 4.20 | 1.90| 2.20 | 2.50 .70 7.20 | 4.30
[ 5.00 | 15.00 | 7.60 | 27.00 | 8.00| 4.80| 3.9 | 2.60| 2.10 .60 | 5.00 b5.10
7 4.80 | 29.10 | 9.20 | 28.30 | 6.30 | 7.00 | 4.20] 4.10| 1.80 .30} 4.00 5.20
"8 4.60 | 36.50 | 25.60 | 22.00 | 5.60 | 5.50 | 4.80 | 6.80{ 1.50 .20 3.50 4.70
9 4,60 | 32.00 | 26.20 | 15.40 | 5.00 } 7.00 [ 4.20 | 6.201{ 1.10 .20 2.90 4,10
10 4.40 | 24.30 | 20.00 | 23.50 | 4.60 | 7.80 | 4.00 | 6.20 | 1.10 .30 2.60]. 3.70
11 4.20 | 17.60 | 21.40 | 28.00 | 4.20 | 5.50 | 4.00 | 5.40 | 1.10 .60 | 2.40 3.40
12 4.10 | 18.00 | 22.00 | 22.70 | 5.20 | 4.40 | 3.90; 4.30| 1.10 .60 | 2.50 3.30
13 4,00 18.20 | 29.70 | 18.30 | 6.00 | 4.20 | 6.00 ] 3.50 .90° .60 | 2,40 3.30
14 4.50 | 19.00 | 82.00 | 14.30 | 10.00 | 3.50 {'11.10 | 3.00 .80 .60 | 2.30 3.00
6.00 { 16.30 | 36.40 | 12.80 | 17.40 | 3.20 [ 6.00 | 2.40 .70 .40 2.00 3.00
6.40 | 12,80 ; 87.60 | 10.20 | 14.00 | 3.00 | 4.60 | 3.80 .60 .30 | 2.00 4.00
7.80 | 13.20 { 87.60 | 10.00 | 10.30 | 2.70 | 3.20 | 3.00 .30 .30 | 1.80| 4.90
7.00 | 15.00 ] 29.00 | 9.80 | 8.30| 3.00| 3.20 | 2.50 . 80 .30 1.60 5.20
8.50 | 12.90 | 23.80.| 8.40 | 6.70 ! 3.50 | 3.80 | 2.20 .80 .30 1.90 4.50
9.60 | 10.80 | 19.20 | 7.70 | 5.50 | 4.50 | 5.50 | 3.00 .90 .40 | 1.90 3.90
.| 7.80|14.00 | 18.00 | 7.00 | 4.80 & 4.30 | 16.50 | 3.20 | 1.40 .90 [ 170 3.50
.| 20,40 | 24.80 | 16.60 | 6.70 | 4.50 | 3.50 | 25.30 | 5.00{ 1.40 | 1.50 | 1.70 3.50
24,55 | 23.50 | 13.70 | 6.30 | 4.30 | 3.00 | 16.40 | 5.20] 1.10 | 1.60 | 1.70 4,80
..| 16,80 | 23.50 | 11.20 | 5.80 | 4.20 | 2.40|12.70 | 6.50 | 1.10 | 1.70 | 1.50 9.00
| 12.60 | 24.20 | 10.00 | 5.50 | 4.30 | 1.80 | 8.50 | 5.60 | 1.10| 2.00| 1.40 7.80
8.50 | 23.30 | 9.30| 5.50 | 4.60| 4.80| 6.10| 4.90 | 1.10| 220! 1.60 5.70
7.20 | 20.40 | 8.40 | 5.20 | 4.50 | 3.40 | 7.00| 4.00 .90 | 1,96 1.70 6.00
7.00{16.60 | 8.00| 4.70| 4.40| 2.80| 7.30| 3.50| 1.10 | 1.90; 1.90| 10.00
6.60 {....... 7.40 | 4.50 | 4.00 | 3.70 | 6.90 | 2.90 .80 | 1.70; 2.30 9.50
30uieiiianan, 5.90 f....... 7.20 | 4.40 ] 4.40| 4.00 | b65.60 | 2.50 701 1.90 ; 3.50 7.10
7 N 5.60 [....... 7.20 |....... 4,30 |ceveen.| 5.00| 2.50 |....... 1.70 f.eee.... 5.00
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N. C.—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. !‘June. July. | Aug. | Sept. | Oct. | Nov. | Dec.
5.00 | $.50]21.00| 6.60] 3.20| 2.00| 6.00 10,30 | 2.90 | 14.00 | 6.10
490 3.20)17.80| 550 | 3.00| 2.00| 7.00| 9.60| 2.50 | 9.30 | 6.90
4.80 | 3.50|11.00 | 5.00| 3.00| 1.50 | 7.00| 7.20| 2.40} 7.10 | 6.70
4,40 | 3.50 | 9.40| 4.30| 2.70| 1.20| 6.40| 5.70| 2.50 | 5.50 | 8.40
4.00| 7.00 6.00 | 4.10| 2.30 | 1.00| 5.20 | 14.00 | 2.40 | 4.70 | 16.00
Bueereenannnn. 3.70 | 3.9020.50 | 12.80 | 8.80 | 1.90 | 5.10 | 5.00 | 18.80 | 2.50 | 4.20 | 18.00
Teeeeeeanenns 3.60 | 3.80|17.70 | 21.50 | 3.10| 1.40 | 12.00 | 4.10 | 14.00 | 5.50 | 3.80 | 14.60
- T 4.00 | 3.60 | 11.00|15.30 | 8.00| 1.20 | 16.20 | 3.00 | 12.50 | 5.60 | 5.40 | 11.80
L 3.60 | 8.50 | 870 |1L.70 | 7.00| 1.10 |12.40 | 3.00 | 13.20 | 4.20| 5.00 | 9.00
10, e, 3.50 | 3.40| 7.90| 8.00| 6.30| 1.20)10.20 | 2.60 | 10.00 | 3.40 | 4.80 | 7.00
5.80 | 7.00 | 5.40 | 1.10 | 12.50 | 2.30 | 8.70 | 2.70 | 4.30 | 5.50
5.20| 6.10| 4.50 | 1.10| 8.00| 3.70| 6.50 | 2.80 |-3.70  5.80
4.90| 590 4.00| 1.20| 6.00| 500 500 | 2.00| 3.50 | 5.30
5.00| 570 3.70| 1.30 | 5.10 | 9.40{ 4.30 | 1.90 | 3.90 | 5.30
5.10 | 5.40 | 5.00, 1.30| 5.10 | 16.00 | 4.10 | 1.80; 4.30 | b5.00
8.00| 540, 4.90| 2.50 | 5.50 | 14.00 | 3.80 | 1.80 | 6.00 | 5.00
9.20 | 5.60 | 510 3.90| 550 |10.00| 3.60 | 1.50 | 7.00 | 4.80
7.70 | 5.40 | 4.70 | 4.30 | 4.10| 7.00| 3.40 | 1.30| 9.80 } 4.60
6.20| 4.70 | 4.20| 3.90| 6.00 | 9.20 | 3.10 | 2.00 | 10.20%, 4.70
5.50 | 4.40 | 4.00! 4.00| 5.50 | 22,20 ; 2.90 | 5.00 | 11.00 | 4.60
5.00 | 4.20 | 3.50 | 7.00 | 5.50 | 29.00 | 2.50 | 5.00 | 12.20 | 5.30
5.00 | 4.00 | 3.00, 7.00 | 4.20 [29.20 | 2.20 | 4.50 | 9.60 | 6.10
4.70 | 3.90| 3.00! 5.50| 3.60 |23.50 | 2.50 | 10.00| 7.80 | 8.00
4.50 | 4.10 | 2.90 | 4.30 | 10.00 | 18.00 | 15.00 | 9.80 | 5.60 | 7.30 -
4.20 | 4.40|12.00 | 3.20| 7.00|10.30 | 14.00 | 6.00 | 5.10 | 7.00
5.00 | 7.20 | 11.40 | 2.70 | 6.00 | 6.00 | 9.80 | 4.50 | 5.00 | 6.40
6.00 | 10.40 | 9.00| 2.20 | 4.60 | 6.10 | 7.00 | 4.70| 5.10 | 5.50
5.60 | 10.70 | 6.70 | 1.70 | 4.10| 6.20 | 5.00 | 4.50 | 4.70 | 5.30
4,70 {12.00 | 5.00 | 1.60 | 4.00 | 7.00 | 3.90 | 3.60| 4.40 | 5.10
4.30 | 9.60 | 4.00, 2.10| 3.90| 850 | 8.40 | 3.50| 4.70 | 4.90
Ja80 ... 3.50 |....... 4.00 | 11.00 |.......] 10.00 [.c...-. 4.70
30.80 | 17.80 | 7.20 | 6.00 | 2.90 | 11.50 | 2.40 | 2.00 | 11.00 | 8.00
25.00 | 17.00 | 6.00 | 6.40 | 6.40 | 10.00 | 2.20 | 1.70 | 21.40 | 6.40
.00 | 21.00 | 14.00 | 6.00 | 8.00| 800 8.80| 1.90 | 1.70 | 17.50 | 6.50
4o, 6.50 | 12.80 | 28.60 | 12.20 | 5.50 | 7.60 | 7.60 | 7.00 | 1.60 | 1.50 | 12.80 | 7.00
| SO 5.80 | 23.00 | 34.40 | 15.60 | 5.50 | 6.10 | 6.10 | 5.50 | 1.50 | 1.40 | 10.40 | 6.70
[ 5.50 | 81.90 | 83.20 | 21.00 | 5.50 | 4.20 | 4.20 | 4.20 | 1.60 | 2.10| 8.30 | 5.50
T, 5.50 | 41.00 | 27.40 | 17.60 | 5.50 | 4.20 | 4.20 | 3.20 | 1.40 [ 14.40 | 6.50 \ 5.10
Bt 17.00 | 50.80 | 25.00 | 23.20 | 8.60 | 3.80 | 3.80 | 2.60 | 2.00 | 13.50 | 5.00 | 4.90
S 21.40 | 52.00 | 20.00 | 85.50 | 14.20 | 3.50 | 8.30 | 7.00 | 1.80 [ 17.00 | 5.00 | 4.70
14.90 | 47.30 | 15.00 | 30.30 | 13.00 | 4.50. 9.30 | 10.20 | 1.90 | 13.20 | 5.00 | 4.30
10.20 | 37.40 | 11.50 | 28.00 | 9.80 | 7.50 | 6.40 | 7.00 | 1.80 | 10.00 | 4.80 | 4.30
8.00 | 30.00 | 10.20 | 19.40 | 10.90 | 8.10 | 500 | 5.50 | 5.70 | 7.00| 4.50 | 4.50
9.30 | 20,80 | 9.40 | 15.80 | 11.00 | 10.00 | 3.60 | 4.60 | 4.00 | 5.00 | 4.60 | 4.00
10.00 | 12.30 | 8.70 | 13.50 | 15.40 { 11.10 | 3.10 | 3.70 | 4.00 | 4.50 | 4.30 | 14.00
19.00 | 10.00 | 18.60 | 10.20 | 17.30 | 8.00 | 2.60 | 3.00 | 4.60 | 3.80 | 4.00 | 10.00
23.60 | 12.50 | 38.60 | 9.80 | 12.00 | 5.80 | 2.40| 2.70 | 4.00 | 3.50 | 4.00 | 7.50
17.20 | 24.00 | 42.00 | 9.00 | 9.70 | 5.00 | 2.40 | 2.50: 2.50 | 3.50 | 4.00 | 6.00
14.50 | 36.50 | 38.00 | 10.00 | 7.20 | 4.60 | 4.50 | 2.40| 1.80 | 3.00| 3.90 | 5.40
13.40 | 42.60 { 28.00 | 9.20 | 5.50 | 4.10 | 4.00 [ 2.70 | 1.60 | 3.30 | 3.80 | 5.00
1.00 | 43.00 | 28.80 | 9.40 | 5.30| 3.70| 3.50 | 2.70| 1.80 | 3.00 | 3.60 | 4.80
9.20 | 88.50 / 32,001 9.001 520! 3.20! 3,001 2.30! 250! 270 3.50 ! 4.50
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Daily gage height, in feet, of Cape Fear River at Fayetteville, N. C.—Continued.

Apr.

Day. Jan. | Feb. | Mmr. May. | June. | July. | Aug. | 8ept. | Oct. | Nov. | Dec.
8.00 25.00 | 8.50 | 5.00| 8.20| 2.40|°2.20 | 4.00| 2.50 | 3.30 4.00
7.00 18,00 | 8.40 | 5.80 | 3.00| 2.30| 5.00| 3.70 | 2.20| 3.30 4.20
6.20 14.70 | 8.00 | 6.30 | 3.10 | 2.80 | 3.70 | 3.20 | 2.30 | 3.80 5.40
6.20 12,00 | 6.60 | 6.00| 2.90| 4.00| 2.50 | 2.60] 2.10] 4,00 | 10,00
6.00 10.00 | 7.00| 5.50 | 2.50 ) 6.40| 2. 70 2,90 1 2.10 | 4.00 | 12.00
7.00 10.00 | 10.00 | 5.30 | 2.80| 7.00| 2.10| 3.70 | 2.10| 4.50 9.70
6.80 12.00 | 11.40 | 4.70 | 3.10 | 12.80| 1.60 | 8.90| 2.10| b5.60 7.30
6. 60 17.80 | 10.00 | 4.20| 3.50 ) 11.70 | 1.60 | 3.00 | 2.10 | 10.00 6,00
6.60 21,70 | 8.8 | 4.20| 8.20| 9.90| 1.0 | 2.50| 2.10| 9.50 5.90
7,00 19.20 |....... 5.00 [....... 7.60 | 2.90 |....... 4.20 [oeieiilliiies
5,00 5.20 12,00 9.00| 8.30| 8.20| 500| 2.60| 5.00| 0.90 | 0.60 2.80
4,90 | 5.0027.00| 7.70 | 9.70 | 3.20 | 4.30 | 2.80] 4.50 .80 .50 2.20

"4,30 | 4.60 |33.70 | 6.90| 7.30( 3.00 | 4.00{ 2.20; 3.8 .70 .70 2.10
4.40 | 4.40 | 29.00| 6.70 | 6.90| 2.80 | 3.50| 1.80 | 2.50 .60 | 2.50-| 2.30
4.20 | 5.30 | 22.30} 9.10| 6.40| 2.80 | 3,10 1.80 | 1.80 .90 | 12.50 | 14.00
4.40 | 7.50 | 15.00 | 10.00 | 5.60 | 2.70| 3.60| 1.40 | 1.20 | 1..20 | 10.50 | 15.00
4.20 | 10.00 | 11.70 [ 9.20 | 5.30 | 2.70 | 3.10 { 1.40 .80 | 1.00.| 7.00 9.20
4.10 | 8.00| 9.70| 6.70 | 5.00 | 2.60 3.10| 1.20 .70 .80 | b.20 8.40
3.90 | 6.40 | 10.00 | 6.00| 5.60| 3.50| 2.60 .90 .60 .70 | 4.00 6.50
3.90 | 7.0023.00 | 5.80| 4.90| 8.90| 2.20 .80 .40 .70 | 8.40 4.80
4.80 | 10.00 [ 19.00 [ 5.80 | 5.50 | 4.20| 1.80| .70 .60 .90 | 2.90 4,00
9.00 | 20.80 | 17.20 | 5.60 | 5.50 | 4.20| 1.60 .70 .60 .80 [ 2.50 3.50

21.80 | 25,70 | 14,30 | 18.00 | 5.00 | 3.00| 1.40 .70 .30 | 1.80| 2.40 3.40
21.00 | 36.00 | 10.40 | 18.00 | 4.70 | 2.60 | 1.80 .70 .40 | 1.60 | 2.00 3.30

1 17.30 | 85.80 | 8.70 | 14.40 | 4.00 | 2.50 | 5.00 .80 .60 F 1.30 | 1.90 3.30
12.00 { 30.00 | 9.80 | 10.20 | 3.80 | 3.00 | 3.00 .60 2,10 | 1.40 | 2.00 3.40
9.10 | 24,70 | 19.00 | 7.00 | 3.80| 2.70 | 2.50 .50 [ 10.40 | 2.90 | 1.80 | 3.10
7.50 | 18.40 [ 19.00 | 6.00 | 3.60 | 5.50 | 2.00| 4.50 | 840 2.70| 1.50 3.00
6.50 | 13.70 | 15.00 | 6.00 | 8.00 | 14.00 | 1.70 | 3.90| 4.60| 1.90| 1.30 | 3.00
7.70 | 9.00 | 12.40 | 38.00 | 18.00 | 8.00 | 1.50 | 2.80 | 3.20| 1.60 1,10 2,60
12.50 | 8.20 | 10,00 | 44.00 | 14.00 | .5.70 | 1.30 | 2.40 | 2.1¢| 1.20| 1.00 4.00
14.00 | 9.10 | 9.40 | 44.00 | 10.40 | 4.40 | 1.10| 1.70] 1.70| 1.00| 1.10 | 12.80
11.70 | 23.00 | 8.50 | 88.00 | 7.00| 4.00| 1.00| 1.60| 1.40 .90 | 1.10 | 16.00
8,00 | 23.00 | 7.60 | 33.00 | 5.40 | 12.00 .90 | 3.50( 1.30 .80 | 1.10 | 11.40
7.10 | 17.50 | 7.00 | 26.00 | 5.70 [ 17.40 | 8.50 | 2.20{ 1.00 .80 1.10 9,80
6.50 | 21.00 | 9.80 | 22.00 | 5.50 | 16.00 | 3.80 | 2.30 .90 .70 1.50 | 7.00
6.10 | 19.00 | 14,00 | 17.00 | 5.50 | 13.70 | 4.50 | 1.70 .80 70 [ 1,50 5.60
5.60 | 14.10 | 14.00 | 12.20 [ 5.00 | 8.00 | 12,00 | 1.20 | 1.30 .80 | 2.50 4.40
5.70 [....... 11.60 | 10.00 | 4.60 | 5.50 | 9.00 .90 | 1.00 .60 | 3.20 4,00
5.50 |. 9.80 | 8.30| 4.00| 5.00| 5.80 .90 1.10 .70 | 3.10 4.40
5.80 [....... 9.60 |....... 8.70 |....... 4.60 | 1.10 ....... iy (1 8 SO, 6.20
12,00 | 6.40 § 4.20 {12.80 | 5.20 | 13.301 9.20{ 4.70 | 11.00 | 10.40 | 3.60 3.80
2 11.40 | 6.40| 4.00 | 9.60 | 4.80 [ 10.00 { 10.00 | 4.90 | 13.60 | 9.30 | 3.80 3.70
2 10.00 | 5.50 | 3.90 | 14.40 | 4.50 | 9.00| 9.50 | 4.20 | 12.40 | 10.00 | 3.80 3.60
820 5.60| 3.70 [ 45.90 | 4.50| 7.80] 7.00( 4.00| 9.80 | 9.40 | 3.60 4.00
6.00 | 9.00 | 3.70 | 47.70 | 4.30 | 6.80 | 5.50] 8.60 |- 7.60 | 8.50 | 3.60 4.00
5.70 | 11.00{ 38.70 | 41.70 | 4.00 | 6.30{ 4.60| 6.00| 6.50 | 7.50 | 8.60 3.80
5.20f 820! 3.30(380.80¢ 3.90{ 6.00| 3.8 29.40( 5.8 | 6.30 § 3.70 4.10
4.60 | 6.40( 3.10 | 23.80| 4.00 | 5.90| 4.10{43.60 | 550 | 5.90{ 3.70 4.00
4.00 [ 6.00( 3.10 | 16.60 | 5.00| 5.60 | 6.00 | 44.80 | 5.30 | b5.30] 3.70 3.80
4.20 | 10.00 | 3.00 ! 10,00 | 5.50 | 5.40 | 10.20 | 38,00 | 500! 5,20 8.70 3.90
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Daily gage neight, in feel, of Cape Fear River at Fayetteville, N. C.—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4,50 | 11,20 | 8.50 | 7.00| 7.70 | 5.00 | 10.00 | 30.70 | 4.70 | 5.20 | 3.60 | 3.80
4.8 | 9.80 | 4.80| 6.60 | 10.50 | 4.80 | 8.70 | 19.80; 4.70 | 5.00| 3.50 | 4.00

12.90 [ 10.00 | 5.30 | 6.00 | 10.00 | 4.40 | 7.00 | 11.00 | 4.40 | 4.80| 3.50 | 3.90
15.40 | 9.50 | 5.00 | 7.00 | 8.30 | 6.30 | 8.00 | 28.80 | 4.30 | 5.00 | 3.60 | 4,00
11.00 { 7.40 | 4.50 { 20.40 [ 7.00 ( 9.40 { 30.10 { 42.00 | 4.10 | 9.00( 3.60 | 5,00
8.40 | 6.60 | 4.00!20.80 | 5.80{ 9.00 | 41.50 | 40.00 | 4.00 | 8.00 | 3.60 | 15.40
6.70 | 5.40 | 8.70 | 16.00 | 4.70 | 14.40 | 36.50 | 32.00 | 7.80 | 6.20 | 3.60 | 16.20
9.00 | 5.00 | 3.40 | 11.80 | 4.40 | 22.30 | 29.70 | 30.00 | 14.00 | 5.50 | 3.50 | 11.00
12.20 | 5.00 | 8,20 9.30| 5.00 23.00 | 25.30 | 26.50 | 87.50 | 5.00 | 3.60 | 9.20
10.00 | 4.80| 8.10| 7.50 | 6.60 | 15.70 | 31.10 | 26.00 | 43.60 | 4.50 | 3.50 | 7.00
8.50 | 4.50 | 4.00| 8.30 | 10.00 | 11.40 | 33.00 | 23.80 | 40.00 | 4.40 | 3.50 | 5.20
6.00 | 4.40 | 4.50 | 13.20 | 14.00 | 9.00 | 25.80 | 20.40 | 29.00 | 4.10| 3.50 | 4.60
5.20| 4.00{ 4.00 | 14.00 | 48.00 | 13,40 | 18.20 | 15.60 | 21.80 | 3.80 | 3.50 | 4.20
4.60 | 4.00| 3.90 | 12.00 | 58.50 | 10.80 | 12.00 | 13.40 | 15.00 | 4.00 | 3.70 | 4.60
5.30 | 4.10| 38.80 | 14.00 | 54.70 | 9.00 | 10.30 | 20.00 | 10.40 | 3.90 [ 6.00 | 5,60
5.80 | 4.00| 5.50 | 12.00 | 42.00 | 8,70 | 9.00 | 23.00 | 8.30| 3.80| 6.10| 7.00
5.40 | 4.00 | 28,30 | 9.60 |33.90| 7.80| 6.80|17.80 | 7.20| 4.00} 5.00| 7.30
5.20 | 8.90 | 86.00| 8.00 | 27.50 | 9.20 | 5.60 | 15.60 | 7.30 | 3.80| 4.70 | 12.00
4.60 {....... 32.00 | 7.00{27.20 | 16.60 | 5.40 | 16.40 | 9.00 | 3.60 | 4.50 | 16.00
4.60 |....... 25.80 | 6.10 |.23.00 | 11,20 | 5.00 | 16.00 | 10.00 | 3.60 | 3.80 | 25.20
5,00 [cecunn. 19.70 |....... 18.00 |....... 4.60 | 12.50 |......- 3.50 [ceennnn 35.50
35.50 | 17.00 | 40.50 | 16.80 | 7.00 | 8.10 | 4.40 | 2.70 | 1.00 | 3.90 | 2.60 [ 7.60
80.00 | 27.70 | 41,70 | 12.60 | 7.00 | 2.90 | 3.30 | 2.30 .90 | 4.40 | 2.30 | 20.00
22.00 | 89.80 | 39.80 | 10,20 | 5.80 | 2.80 | 2.70 | 2.30 .90 | 5.80 | 2.00 | 19.20
16.60 | 40.30 | 33.50 | 8.00 | 5.80 | 2.60 | 2.40 | 1.80 .60 | 4,60 | 1.90 | 21.60
12.50 | 36.80 | 29.80 | 7.30 { 5,40 | 2.50 | 2,10 | 1.60 .60 4.00] 1.70 | 19.40
9.00 | 26.20 | 23,00 | 10.00 | 5.00 | 2.40 | 1.80| 1.40 .80 | 3.60] 170 | 17.80
8.00 | 19.00 | 19.90 | 8.80 | 4.50 | 2.30 | 1.60 | 1.80 .80 | 5.70 | 2.30{ 14.00
7.00 | 14,20 | 16.80 | 7.60 | 4.50 | 2.10 | 1.40 | 2.10 .80 [ 6.00 | 2.80 { 11.20
6.90 | 11.00 | 13.60 | 8.00 | 450 | 2.20| 1.20| 2.10| 1.00 | 5.00 | 3.20 [ 9.70
6.90 | 9,50 [12.90 | 8.00 | 4.80| 2.40| 3.30 | 1.80| 1.10| 3.80| 3.60 | 7.00
6.80 | 8.00|12.00| 850 | 4.80| 2.20| 2.80, 1.80| 4.40 | 3.30| 3.00| 6.00
6.50 | 7.90 | 11.00 | 11.00 | 4.50 | 2.40 | 2.30 | 3.00| 5.80 | 3.80 | 2.50 | 5.60
6.20 | 7.80 [ 10.20 | 11.00 | 4.40{ 2.50 { 2.70 | 3.40| 3.80 | 7.00| 240 6.00
5.80| 7.70| 9.20| 9.60 | 5,20 2.20| 8.50 | 2.40| 3.60 | 8.00}| 2.20| 16.00
570 | 7.50 | 8.80 | 8.00| 5.00| 1.90! 2.80| 1.60| 2.20| 6.10| 2.10 | 15.60
5.30 | 6.80| 870 | 7.30] 6.00] 1.90| 2.60| 1.70| 1.50 | 5.60 | 1.80 | 11.20
5.30 | 7.90 | 11.00 | 6.80| 6.00 | 2.40 | 2.30 | 2.80| 1.40| 4.70| 1.90}| 9.20
5.30 | 9.00]20.00| 6.00| 540 800 230, 2.80) 1.00) 3.80) 1.90| 9.50
5.80 | 9.80|17.80 | 5.80 | 6.20 | 7.80 | 2.10 | 2.70 .90 | 38.00( 2.00 | 10.00
5.30 | 10.00 | 14.00 | 11.00 | 6.50 | 6.00 | 1.60 | 2.40 .90 | 3.00| 6.50 | 8.40
5.20 | 10.80 | 11,00 | 9.60 | 6.80 | 5.00 | 1.30 | 2.70 .80 | 2.90| 6.60| 7.8
11.50 [ 12.20 | 9.80 | 8.00| 5.80 | 8.70 | 1.50 | 2.50 .70 | 2.50 | 5.20 | 7.80
19.80 | 18.50 | 9.00} 7.30 ) 4.40) 3.00| 1.30} 2.20 .80 | 1.90| 4.00 | 14.80
17.20| 24.50 | 8.50 | 6.80 | 3.90| 2.70| 1.00 | .2.20 .70 | 2.00 | 8.50 | 14.00
12,80 | 26.90 | 8.30 | 6.00| 3.60| 2.70 | 1.00 | 2.20 .50 1 2.00| 3.00| 9.80
.| 10.00 | 35.80 | 8.00 | 5.80| 3.80| 3.40| 1.70| 210} 2.00 | 1.70 | 3.70 | 8.60
8,00 | 88.80| 7.70 | 5.70 | 4.80 | 4.40, 1.60 | 1,70} 4.60 | 1.60| 7.00 7.00
7.50 | 85.00 | 7.20 | 5.40 | 5.00 | 4.40! 1.10| 1.40| 8.60 | 1.70 | 10.00 6.20
8.20 |....... 7.80 | 5.10| 4.80| 4.70| 1..50| 1.30| 8.00| 1.90| 8.00| 5.80 .
b | 10.00 |....... 15.60 | 6.00 | 4.00 | 5.30| 1.90| 1.30| 6.20| 1.80 | 5.00 [ 5.30
22 12.20 |....... 20.00 |....... 3.60 |....... 1.80 | 1.20}....... 2.80 [ceeen-. 5.80
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Rating table for Cape Fear River at Fayetieville, N. C., for 1902.
h(gfg'glft. Discharge. | h%?gggt. Discharge. lg?ggﬁt. : Discharge. hGefilggt. Discharge.
Feet. Second-feet. ‘ Feet. Second-fect. Feet, Second-feet. Feet. Second-feet.
0.5 450 3.8 1, 620 7.2 3,048 14.5 6, 650
.6 480 4.0 1, 700 7.4 3,136 15.0 6, 900
.8 540 4.2 1,780 7.6 3, 224 15.5 7,150
1.0 600 4.4 1, 860 7.8 3,312 16.0 7,450
1.2 660 4.6 1, 940 8.0 3,400 16.5 7,725
1.4 720 4.8 2, 020 8.5 3.650 || 17.0 8, 000
1.8 780 5.0 2,100 9.0 3,900 | 17.5 8, 275
1.8 840 5.2 2,180 9.5 4,150 18.0 8, 550
2.0 900 “h.4 2, 260 10.0 4,400 19.0 9,200
2.2 980 5.6 2, 344 ‘ 10.5 4,650 20.0 9, 850
2.4 1, 060 5.8 2, 432 ‘ 1}. 0 4. 900 25.0 13, 350
2.6 1, 140 6.0 2,520 11.5 5,150 30.0 18, 600
2.8 1, 220 6.2 2, 608 12.0 5,400 35.0 26, 350
3.0 1, 300 6.4 2, 696 12.5 5,650 40.0 35, 060
3.2 1, 380 6.6 . 2,784 13.0 5, 900 45.0 43, 800
3.4 1,460 6.8 2,872 13.5 6,150 50.0 53, 550
3.6 1,540 7.0 2, 960 | 14.0 6,400

Estimated monthly discharge of Cape Fear River at Fayetteville, N. C.

[Drainage area, 4,493 square miles.]

Note.—For the years 1889 to 1900, inclusive, the discharge curve above 30 feet gage-height is not
well determined. The discharges above 30 feet gage-height are, therefore, approximate for those
years. The first discharge measurement was made in 1895.  The computed discharges for 1889 to 1892,

inclusive, are from measurements made during the years 1895 to 1899. The be

believed to have changed but little from 1889 to 1899.

of the stream is

Discharge in second-feet. Run-off. Rainfall.
Month. Second~
Maximum. | Minimum. | Mean. fs(;;‘tlg;ag Di%%tﬁlesi.n Tnches.
mile.
1889.
JADUALY - -oeeeeeeo. .. 4,250 | 3,570 | 17,373 | 3.87| 4.46| 6.11
February ............. 53, 250 4, 500 17,244 3. 84 4.00 3.94
March «.ooenoeneanan. 14,660 | 2,000 | 5441 | 1211 1.39| 2.9
April oo .ol 13, 610 1,910 5, 395 1.20 1.34 3.69
MAY -eceeeeeeeeeeee 6,580 | 1,042 1,978 | 44| 51| 4.8
TUN€ . oo 46, 050 1,910 7,082 | 1.58 | L.76| 4.27
July covviea 58, 150 2, 805 20, 784 4,63 5.33 10. 38
AUGUSb. oo e 56,150 | 2,385 | 15,881 | 3.53| 4.07| 6.60
September ... ......... 8,180 | 2,135 3,452 .77 .85 3.20
October «.ccoceooaoaoot 18,910 1,108 3,348 .75 .86 3.36
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Estimated monthly discharge of Cape Fear River at Fayetteville, N. C.—Continueds

Digcharge in second-feet. Run-off. ‘| Rainfall.
Month. Second-
Maximum. | Minimum. Mean. fszelgal;gr lel%‘;ﬁ};n Inches.
mile.
1889.
November............. 29, 350 2,695 7,834 1.74 1.94 4.31
December............. 8,180 1,515 2, 451 .54 .63 .59-
The year........ 58, 150 1,108 9, 022 2.01 | -27.14 54,29
1890. - .
January............... 3, 245 1,515 1,921 0.43 49 1.93
February ... ......... 13, 610 1,730 5,073 1.13 16 3.77
March ... ... ... 16, 970 3,050 7,381 1.64 1.89 2.71
April ..o o iol. 8, 580 2, 485 3,948 .88 .98 2.20
May «cciiiiiieeea 8, 660 1,275 3, 666 82 .94 4.93
June_. ... ... ........ 5, 780 1,075 2,435 .54 -. 62 3.51
July c il 13, 610 550 2,763 .62 .71 6.08
August ... 18, 360 1, 820 7,898 1.77 . 04 3.18
September ___._....... 26,190 1,475 5,397 1.20 1.34 5.34
October ............... 16, 550 1,275 3,775 .84 .97 5.31
November..........._. " 4,350 1, 565 3,125 70 .78 .22
December .. .......... 13,820 1,730 4, 368 97 1.12 4.15
The year_......_. 26,190 550 4,312 .96 | 13.04 43.33
1891.
January.. ... ... .... 14, 870 2, 920 6, 994 1.56 1.79 5.13
February.........._.._. 44, 030 3,570 10,419 2.32 2.41 5.12
March ... ...o....... 48, 450 5, 140 14, 955 3.33 3.84 7.89
April (... 13,610 2, 585 6, 595 1. 47 1.64 2.50
May - e 58, 400 1,775 9,274 2.06 2. 38 7.86
June .. ... ... ...... 28, 270 1,515 5, 839 1.29 1.43 3.43
July e 9, 060 1,775 3,925 .87 1. 00 7.31
Avgust.. ... .oo..___. 53, 490 1,955 15, 851 3.53 4. 07 9.13
September ...._....._. 20, 236 1,730 4, 864 1.08 | 1.21 1. 36
October . ...__......__. 4, 350 1,315 2, 301 .51 .59 1.93
November............. 5,140 1,174 1, 660 .37 .41 2.98
December .. ........... 7,460 2,695 3,501 .78 190 1.84
The year........ 58,400 1,174 7,181 |  1.60 | 21.67 56. 48
1892.
January............... 69, 700 2,920 14,162 3.15 3.63 6.28
February............_. 18,470 2,920 4,676 1. 04 1.12 3.20
March ... 20, 362 2, 805 5, 881 .31 1.51 2.93
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Estimated monthly discharge of Cape Fear River at Fayetteville, N. C.—Continued.

Discharge in second-feet.

Run-off. Rainfall.
Month. Second-
Maximum. | Minimum. Mean. f:;ﬁ;%r Iig%tﬁ;;n Inches.
mile.
1892.
April . ol 34,090 3, 440 8,090 1. 80 2.01 2. 56
May ... ..... 8, 500 2, 885 3,437 .76 .88 4.05
June. ... ... .. 13,610 1, 865 5,506 1.23 1.37 5.90
July ... 11,010 1,475 5, 336 1.19 1.37 5.75
August............._.C 2,285 440 1,410 .31 .36 2.9
September ... .. ... 3,180 464 1,294 .29 .32 2.33
October ... _..._...__. 976 440 | 604 .13 .15 .46
November......._.._.. 3,245 440 1,413 .31 .35 3.60
December. .. ... ___. 8, 500 700 2, 054 .46 .53 2.95
The year.__..._._. 69, 700 440 4, 488 1.00 | 13.60 42. 96
1893.
January............... 16, 461 1,145 3,865 0. 86 0.99 2.81
February........__.._. 41,873 3,010 18, 596 4.14 4.31 6.11
March ... ...... 12,453 2, 264 4, 356 .97 | 112 1.48
April .o oo .. 3,334 1,517 2,211 .49 .55 2.03
May .. ..., 27,137 - 1,145 3,046 .68 .78 5.31
June..............._. 16, 627 1, 367 3,619 . 80 .89 5.38
July ... 2,470 519 1,063 .24 .28 3.13
August. .. .........._.. 19, 587 550 2,798 .62 .71 7.52
September __.___._.___. 37,390 1,417 9, 341 2.08 2.32 5.81
October_.....__....__. 41, 467 1,417 8,454 1.88 2.17 6.56
November.......__.... 6,613 1, 890 2,692 .60 .67 1.70
December_ ... _____. 19,723 2,578 5, 750 1.28 1.48 2.93
The year __..___. 41,873 519 5, 483 1.22 | 16.27 50. 77
1894.
January.........._..... 21,082 2, 740 6,911 1.54 1.78 4.03
February.............. 22, 441 3, 766 7,820 1.74 1.81 3.67
March ... _....__. 22,712 2, 686 5,973 1.33 1.53 1.51
April .o Lol 4,102 1, 367 2, 207 .49 .55 1.61
May «ocoii e 5, 245 1,229 2,418 .54 .62 4.48
June.. ..., 3,384 489 1, 006 .22 .25 2.33
July ...l 7,393 678 1,911 .43 .48 6.34
August. ... ... .. 31,137 1,417 7,193 1.60f 1.84 5. 50
September ... ....... 9,099 612 2, 330 .55 .61 5. 69
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Estimated monthly discharge of Cape Fear River at Fayetteville, N. C.—Continued.

Discharge in second-feet. Run-off. Rainfall.
Month. Second-
Maximum. | Minimum, Mean. fggfwg%r I:g%g;;n Inches.
mile.
1894,
October ......_........ 49, 485 2,318 9,770 1.95 2. 25 6.76
November............. 11, 569 1,940 3,779 .83 .92 1.75
December............. 9, 967 1,674 3,386 .75 .86 2.85
The year_._..... 49, 485 489 4,559 1.00 | 13.40 46.53
1895.
January............... 90, 650 2,632 | 18,334 4,08 4.70 7.36
Febroary.............. 22,441 | 4,214| 9,200 2.07| 215| 2.38
March ......cooeann.t 40,108 4,550 | 13,867 | 3.09| 3.56 5.71
April ..ol 49,213 3,990 | 15,646 | 3.48| 3.89 9.21
MaY cemmemanannnns 44,728 | 3,280 | 5,500| 1.22| 1.41| 3.64
June..........o.... 6,193 1,620 2,912 .65 .72 4.08
July coo 12,928 1,728 3, 833 .85 .98 5.66
Avgust. ... 11, 840 1,187 3,439 .76 .87 5.29
September .._......... 2,156 581 1,232 .27 .30 .62
October . .............. 810 399 608 .14 .18 1.70
November.._......._.. 1 4,270 1,075 1,833 .41 .46 ' 8.26
December..............0 10,029 1,008 2,737 .61 .70 3.88
The year........ 90, 650 399 6,603 | 1.481 19.90 | 52.79
1896 -
January............... 19,723 | 1,620 | 6,273 1.40 | 1.61| 2.78
February.............. 49,621 2,056 | 14,436 | 3.21| 3.46 6.63
March ..o...ooooioo.. 5477|2318 3,498 .78| .90 2.27
April ...l 14,287 1,367 3,216 .72 .80 1.62
May .ooemoiiiiia. 6, 553 843 2,774 .62 .71 4.88
June.................. 11, 569 1,041 3,593 .80 .89 6.94
July ool 52, 340 1,319 | 10,827 241 2.78 .11
August........... ... 1,782 612 1,116 .25 .29 1.67
September ..._......... 4,616 430 1,435 .32 .36 7.59
October......__....... 26, 458 843 3,210 .71 .82 1.42
November............. 10, 339 975 2,435 B4 .60 | 4.03
December............. 8,113 1,940 4,058 .90 | 1.04 2.14
The year ........ 52, 340 430 4,739 | 1.06| 14.26 | 49.08
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Estimateci monthly discharge of Cape Fear River at Fayetteville, N. C.—Continued.

Run-off. -

Discharge in second-feet. Rainfall.
Month. Second- .
Maximum. | Minimum. | Mean. fseglﬁal,)reer I;g%ﬂ;;_n Inches,
mile.

1897.
January............... 17,688 1,580 3,694 | 0.82] 0.94 2.29
February.._........... 33, 688 2,255 | 12,802 | 2.85| 2.97 5.23
March ... ... ..... 35, 708 3,100 12,233 2.72 .14 479
April ..ol 22,788 1,760 6,871 1.53 1.71 3.46
May oo 9, 760 1,580 3,191 .71 .82 |  4.58
June.. ... .. 3, 860 750 1,833 .41 .46 3.34
July oo 18,708 780 3,180 .7 .82 6.63
August._ ... . ...... 2, 900 875 1,570 .35 .40 3.74
September ..._......... 1, 850 360 664 .15 17 1.68
October . ... ........_. 875 340 517 .12 .14 2.25
November............. 4520 630 1,281 .29 .32  3.82
December............. 4,700 1,180 2,165 .48 .55 2.56

The year........ 35,708 340 4,166 93| 1244 | 44.37

1898. -
January. .. ........... 7,333 1,319 2,126 | 0.47 | 0.54 2.00
February.............. 2, 740 1,145 1,735 .39 .41 .92
March ... 12, 249 1,273 3,303 .74 .85 4.38
April L. il 13, 608 1,620 4,395 .98 1.09 3.38
MAY oo 6,133 | 1,145 2,369 | . .53 .61 3.68
June.. ..ol 3,280 519 1,181 .26 .29 2.92
July oo ciiviiaao. 8,665 489 2,793 .62 .71 b. 68
August.. ..., 24,072 910 5, 655 1. 26 1.45 7.80
September ... ...... 10, 277 876 3, 674 .82 .91 3.79
October ....oooneeeen.. 4,955 612 1,739 .39 45| 4.30
November...._....._.... 7,333 1,417 2,982 .66 .78 3.16
December .. _.......... 9,781 1,994 3,387 .75 .86 2.17

The year. ... ... 24,072 489 2,945 .66 8.90 44.18

1899.
Janvary. ... .......... 16, 462 1,940 | 5,116 1.14| 1.31 4,02
February.............. 69,200 | 4,955 | 25,842| 5.75| 5.98| 8.31
March ...... e 48,200 | 4,214 | 17,042 | 3.79 | 4.31 6.85
April oo, 34, 600 3, 064 8,408 | 1.87| 2.09 3.17
MAY ool 9,347 1,782 3,706 .82 .85 4.01
June... ...l 5,593 984 2, 280 .51 .57 3.37
JUlY e aeaen. 6,613 910 2,481 .55 .63 6.79
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Estimated monthly discharge of Cape Fear River at Fayelteville, N. C.—Continued.

Rainfall,

Discharge in second-feet. Run-off.
Month, Second- .
Maximum. | Minimum. Mean. Igg‘tmgfg Dnellégzsm Inches.
mile.
1899.
August. . ..., 5,833 645 1,047 | 0.43| 0.44 2.14
September _..._....... 2,578 612 1,133 .2 .98 3.58
October ..o veeeeee.. 9,161 612 2,182 A7 .54 4.65
November............. 13,482 1,319 3,151 .70 .78 1.89
December............. 7,333 1,674 2,992 .67 7 3.24
The year-....... 69, 200 612 6,32 | 1.41| 18.66 | 52.02
1900.
January............... 13,336 1, 620 4, 001 0.89 1.03 2.47
Febrvary.............. 35, 600 1, 890 10,058 2.24 2.33 5.20
March ... . ... ..._.. 31, 060 3, 280 8, 649 1.92 2.21 4.53
April ... ... 52, 400 2,524 | 11,848 | 2.64| 2.94 4.68
MAY oo aeennn 9,781 1, 467 2,969 .66 .76 3.04
June... . .. ... .. ... 9, 409 984 2,688 .60 .67 5.50
July ... 6,133 459 1,472 .33 .38 3.49
Auvgust.........o..o... 1,940 350 736 .18 .18 3.00
September ... ..... 5,187 310 1,010 .22 .25 2.74
October . .............. 1,145 375 526 .12 .14 2.18 -
November............. 6, 433 350 1,258 .28 .31 3.77
December............. 8,541 843 2,816 .63 .73 4.20
The year........ 52, 400 310 0 4,003 .89 ] 11.93 | 44.80
1901 .
January............... 7,120 1, 600 3,048 0. 68 0.78 2.47
February........_..... 4, 850 1, 560 2,659 .59 .61 1.68
March ............_._. 28, 050 1, 200 4,209 .94 1.08 - 3.88
April ... ... 49, 065 2,440 9, 624 2.14 2.39 5.34
May -, 71,625 1,560 | 11,502 | 2.56 | 2.95 8.75
June. ..o, 11, 800 1,760 4,352 97! 1.08 5.68
July ... 37, 675 1,520 8,072 | 1.80| 2.08 8.11
August. ... 13,450 1,440 | 13,965 | 3.11 . 3.59| 11.85
September ............. 41,350 1, 600 7,296 | 1.62| 1.81 5.47
October .. ... . L 4,450 1,400 2,342 .52 .60 1.13
November............. : 2,440 1, 400 1, 555 .35 .39 1. 34
December .. __....__... 97,200 © 1,440 3, 828 .85 .98 5.18
The year........ ‘ 71,625 1, 200 6,038 1.34 | 18.34 60. 88
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Estimated monthly discharge of Cape Fear River at Fayetteville, N. C.—Continued.

Discharge in second-feet. Run-off. Rainfall.

Month, Second-

Maximum. | Minimum. Mean, f:(;t] apreer Di%%'glesifl Inches.
mile,
1902.

January.. .. _.._...... 27, 200 2,180 b, 353 1.19 1.37 2.35
February........._.... 35,575 2,872 11,746 2.61 2.72 5.73
March ... ... ... 37,825 3,048 9,612 2.14 2.47 3.16
April .o ol 7,890 2,140 3,695 .82 .91 3.18
May coeeea 2, 960 1, 540 2,159 .48 .55 2.63
June.............___.. 3,400 870 1, 466 .33 .37, 3.46
July .oollL. i 1, 860 600 965 .21 .24 2. 88
August. ... 1,460 660 961 .21 .24 3.59
September ... _____. L 8,700 450 1,074 .24 .27 5. 24
October ._........_..._. 3,400 780 1,633 .36 .42 3.26
November......... ... ; 4,400 810 1, 540 .34 .38 3. 64
December--.-.........i 10, 890 2,220 4, 956 1.10 1.27 3.67
The year........ 37,825 450 3,763 .84 | 11.21 42.79

ROCKFISH CREEK NEAR BRUNT, N. C.

This station was established on October 29, 1902, by B. S. Drane.
The course of the creek is straight here for about 500 yards, Lower
Rockfish Bridge crossing the creek near the middle of this straight
stretch. The left side of the stream is shallow, most of the current
flowing along the right bank. The banks of the creek, of sand, rise
steeply on either side to a height of abotit 50 feet.

The gage rod is of pine, 12 feet long, well painted, and divided
into tenths and half-tenths of a foot. It is firmly nailed on the outside
of the downstream hand rail, between the two large posts, approxi-
mately over the center of the bridge. The distance from the zero of
the gage to the outer rim of the pulley is 1 foot. The length of the
wire, from the end of the weight to the pointer, is 51.80 feet. The
gage reads zero when the weight touches the bottom. '

The observer is C. L. Nunalee, a farmer and storekeeper; his post-
office address is Brunt, N. C.

The station is reached by driving from Fayetteville, N. C., a dis-
tance of 7 miles.
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The following discharge measurements were made during 1902 by
B: S. Drane.
September 6: Rockfish Creek discharge, 318 second-feet.
September 6: Big Rockfish Creek discharge, 126 second-feet.

September 6: Little Rockfish Creek discharge, 161 second-feet.
October 16: Rockfish Creek discharge, 440 second-feet.

Daily gage height, in feet, of Rockfish Creek near Brunt, N. C.

Day. Oct. | Nov. | Dec. _ Day. Oct. | Nov. | Dec. Day. Oct. { Nov. | Dec.

1902 1902, 1902
) PO I .65 | 5.26 {| 12..ceueeanasjoennn. 3,57 [ 8.67 || 28euceeeinnaae]nnnns 3.41 | 6.97
7SN P SU IF 107': SN S €3 W I - TS S 371 [ 4.50 || 24 eeeeiaii]nnn. 3.47 | 7.47
[ SO I, 3.80 |..... L N SUSP 351 [ 7.77 || 25 el 3.57 | 5.10
U S 3.70 [onnno. 1T SN F 3.63 [ 775 (| 26nceenceeeans]oannnn 3.97 1 8.75
O F .80 |...... 5 T: SRR R 3.52 | 5.56 || 27.. ool 4.45 | 3.67
[ S U 2.83 1 9.67 1| 17e0ceenenesfaaannn 3.40 (3.92 || 28....oiiiiiinliann.. 4.64 7 3.92
b S U 4.01 [ 7.87 118 ceeiiiiennnn. 8.57 [ 412 1 29, eeeeeneii|ianes 4.77 | 3.48
- SO IR {4261 4.90 | 19.iiiiiiiii s, 3.90 | 4.65 |[ 80..ceocen.... 3.70 | 3.70 | 3.78
[ O PR IO 4.08 [4.02 | 20 . liiiiiifeaaann 3.86 | 8.97 || Sluceuuunnnnn. 8.67 |...... 4.20
b (1 S AU 4.20 (8.90 || 2o ieeiiiii o, 3.78 | 4.12
B T R 372 | 417 || 220cciiiiiias|eannns 3.67 | 4.52

o Water over gage.

DEEP RIVER AT CUMNOCK, N. C.

This station was established on June 29, 1900, by E. W. Myers. It
is 800 yards northwest of the railroad station at Cumnock. The wire
gage, which is graduated to feet and tenths, is nailed to the guard
rail of the bridge. When the gage reads 3 feet the water surface is
87.41 feet below the top of the lower chord at the side of the tension
rod supporting the floor beam opposite the gage. The initial point of
sounding is at the northwest end of the bridge. The channel is straight
for several hundred feet above and helow the bridge, but the current
is rather sluggish during low water. The bed of the stream is muddy,
with some bowlders. The observer is J. A. Rollins, 2 watchman at
Cumnock. The station was discontinued in June, 1902. ,

The following discharge measurements were made during 1902 by
B. S. Drane:

July 11: Gage height, 1.91 feet; discharge, 224 second-feet.
August 18: Gage height, 1.81 feet; discharge, 228 second-feet.

IRR 83—03——4
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Daily gage hetght, in feet, of Deep River at Cumnock, N. C.
Day. Jan. | Feb. [ Mar. | Apr. | May.|June. Day. Jan. | Feb. | Mar. | Apr. | May. Jline.
1902. ’ i T 1902.
| PO 18.54 | 11.01 | 14.60 | 1.54 | 1.86 | 2.88 || 17....... 1.42 | 2.94( 2.34(2.38|1.92| 214
DI 14.65 | 18.81 | 16.97 | 1.55 | 1.93 | 2.86 || 18....... 140 3.70 | 2.31{2.33 | 1.97 | 2.19
Beennenn 11.08 | 22.02 | 16.01 | 1.51 | 1.98 | 2,80 |19 6.87 | 3.96| 2.262.2812.06| 2.24
doeeinnn. 8.90 [ 19.92 | 14.86 | 1.48 | 1.97 | 2.76 || 20 ....... 5.3¢ | 4.06 | 2.20 222|219 2.19
Beennn 7.28 {17.62 | 13.55 | 1.45 | 1.93 | 2.60 || 21 ....... 4.32 | 4.43] 2.17|2.19]2.24| 2.15
[ S 5.48 | 15.05 | 10.63 | 1.43 | 192 | 2.47 || 22....... 3.20 1 6.63| 208215228 2.10
Teeennn. 4.33] 9.68 6.65|2571.88 | 241123 ...... 225 9.42| 1.81|209|2.82| 2.05
8 eeenn. 3.02| 6.50, 4.72!2.65|1.85 233" 24...._.. 2.44 | 11.26 | 1.75|2.02|2.36 | 2.02
O 2.69 | 4.26| 3.88(2.73[1.82[2.23 | 25 ....... 2.60 | 11.89 | 1.71|1.96 | 2.40 | 1.97
10........ 1.91 | 8.56| 3.67]2.84|1.80 /218 | 26....... 2.66 | 12.47 | 1.68 | 1.92 | 2.42 | 1.86
M........ 1.73 | 2.89| 3.88|2.88)|1.77 | 2.17 || 27....... 3.38 14.34 | 1.65 | 1.46 | 2.51 | 1.85
12........ 1.65( 2.56 | 3.20 | 2.60 | 1.76 | 2.14 || 28 ....... 3.79 | 15.48 | 1.64 | 1.85 | 2.77 | 1.90
18l “1.57| 218 8.11 [ 2.54 | 1.74|2.13 1 29....... 8.94 ..., 1.62 | 1.82|2.80 [..._..
T T 1.50 | 1.96 | 2.90 1 2.50 | 1.71]2.11 || 80 ....... 4.37 ... 1.62 | 1.81 | 2.83 |......
15.cneen. 1.45| 2.07| 2.63 2,58 1.76 | 2.08 || 31 ....... 477 |ooeeet 1.60 |...... 2.87 |......
16........ 1.46 | 2.42 | 2.65)2.46 | 1.86 | 2.06
Rating table for Deep River at Cumnock, N. C., for 1902.
Ig?ggt?t. Discharge. hg?g et‘ Discharge. h(éiagglft. Discharge. hg?é et. Discharge.
Feet. | Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.8 70 4.0 860 7.2 2, 950 i4.0 8,475
1.0 80 4.2 940 7.4 3,110 14.5 8, 888
1.2 100 4.4 1, 020 7.6 3,270 || "15.0 9, 300
1.4 126 4.6 1, 100 7.8 3,430 15.5 9,712
1.6 160 4.8 1, 200 8.0 3,590 16.0 10,125
1.8 203 5.0 1, 300 8.5 3,990 16.5 ’ 10, 538
2.0 250 5.2 1,420 9.0 4,390 17.0 | 10,950.
|
2.2 298 5.4 1, 540 9.5 4,790 17.5 = 11,375
2.4 346 5.6 1, 680 10.0 5,190 18.0 11, 800
2.6 394 5.8 1, 830 10.5 5, 595 19.0 12, 650
2.8 442 6.0 1,990 11.0 6,000 20.0 13,500
3.0 ' #0 . 6.2 2,150 1.5 6,413 25.0 17,750
3.2 ‘ 550 1 6.4 2,310 12.0 6, 825 30.0 22, 000
3.4 [ 620 || 6.6 2,470 12.5 7,237 35.0 26, 250
3.6 700 \ 6.8 2,630 13.0 | 7,650
3.8 T80 70 20 | 185 . 8,063
! ‘ i y
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Estimated monthly discharge of Deep River at Cumnock, N. C.

[Drainage area, 1,110 square miles.]

~ Discharge in second-feet. Run-off.
Month, . Second-
Maximum. | Minimum. Mean. | f:;tt{ag%r Duel%%l;sm
mile.
1902.
Januvary ... ... . .......... 12, 268 126 1,653 - 1.49 1.72
Febroary .......oco........... 15, 200 238 4,597 4.14 431
March. .. ... . ... ..ioiii... 10,908 | 160 2,068 1.85 2.13
April. oo ill.. 466 134 | 286 .26 .29
MBY ool 454 181 276 .25 .29
Junelto28.. ... ... ... 466 214 i « 309 «, 28 @ 29

aPartial month; station discontinued.
MISCELLANEOUS MEASUREMEN'I:S IN CAPE FEAR RIVER DRAINAGE BASIN.

The following miscellaneous measurements were made in the Cape
Fear River drainage basin during 1902:

Date. Place. ‘ hGe?gggt. Discharge.

Feet. Second.-feet.
Oct. 1 ...{ Lower Little River, near Manchester, N. C......_.__. 19,57 | 491
Oct. 2. | ...do ool iiiiiiiieo.. 19. 85 410

PRECIPITATION OVER THE DRAINAGE BASIN OF CAPE FEAR RIVER.

The precipitation over the area drained by Cape Fear River is
" comparatively large. For the period covered by the records given
herewith it is 50.34 inches per annum, on an average, distributed
approximately through the seasons as follows: Spring, 12.5-inches;
summer, 16.1 inches; autumn, 10.2 inches; winter, 11.5 inches. This
distribution is not very conducive to a large run-off, since the greatest
precipitation occurs in the spring and summer, when the amounts lost
by evaporation and by the demands of plant life are greatest; nor
is it conducive to great regularity of flow. :
While the table showing the average annual precipitation over the
basin indicates that there may be a considerable range in this quantity,
the actual variations are in all probability greater than are there indi-
cated, since the table unavoidably covers only a period when most of
the years were of less than normal rainfall. In several of these years
there were periods of drought more severe than had ever been
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experienced before on the basin, as is evidenced by the fact that many -
wells which had never before been known to fail became totally dry
during these times.

The records at the Fayetteville station are probably more complete
in certain respects than those at any other station in the basin. At
this place the total range in’ precipitation has been between 102 and
37 inches. An approximately equal range will probably be found
to obtain at all the other stations in the basin, when the records have
been continued long enough to obtain the extremes; though it is very
improbable that the range of precipitation over the basin as a whole
will ever reach this amount.

The following table gives a list and the location of the rainfall sta-
tions in the drainage basin of Cape Fear River, and these are also
indicated on the accompanying map of the area (see fig. 3).

Location of rainfall stations in basin of Cape Fear River.

Station. : County. State. Latitude, | Longi- | Eleva-
o v ° 4 | Feet.

Fayetteville ... _..... Cumberland .| North Carolina ..| 35 6| 78 53 170
Southern Pines ...._.. Moore. ......jc...- do ...oo..... 35 13| 79 22 400
Moncure -............ Chatham ... .|..... do .ocoiio.oo 35 39| 79 00 300
Pittsboro .. _...______. . ¢ (o TN P do .......... 35 42| 79 12 480
Chapel Hill..__._.._.. " Orange ......|-. t..doi.il.l.. 35 54| 79 4 500
Soapstone Mountain ..! Randolph ...|..... do .......... 35 46|79 37 900
Greensboro .. .. ... .. ' Guilford...._|..... do ooeenio.. 36 4179 49| 843
Oak Ridge. ........... ..... do ......|.... do .......... 3 10 | 80 00 885

The eight following tables give for each precipitation station for the
years 1889 to 1902, so far as covered by the observations, the monthly
precipitation, the yearly total, and the mean monthly and yearly pre-
cipitation.

The next table, on page 56, gives for the entire drainage area the
monthly and yearly precipitation for each year from 1889 to 1902,
inclusive, and the mean monthly and yearly precipitation for the entire-
period. This table is based upon the eight preceding tables. )

The next table, on page 57, gives a comparison for the years 1889
to 1902, inclusive, between the mean yearly run-off from the drainage
area as determined by the ohservations at Cape Fear River station at
Fayetteville, and the mean yearly precipitation as determined from
the eight stations in the preceding tables.

The quantities in all the tables are given in inches.
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The next table, on page 58, shows the relation of run-off, rainfall,

and. temperature.

o OakRidg
® Gaging Stations
O Rainfall Stations
8 Waterpower Plants
Greendboro
> [}

Piftsboro
o
.
Egyo
o/
oSouthetn Pines
N\
3
3 :
% SN
2 b -
\ ayetteville
Brunt'

ure

X

Fia. 3.—Drainage basin of Cape Fear River, showing gaging stations, rainfall stations, and water-

power plants.
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Precipitation, in inches, at Fayetteville, N. C.

Year. - Jan. | Feb. | Mar. | Apr, | May. |June.| July. J Aug. |Sept.| Oct. | Nov.| Dec. |Annual.

4.50 | 8.80 | 7.84 | 2. 74 4.56 | 3,15 | 6.0b | 9.57 | 1.84 | 4.51 | 2.52 | 2.04 b3.12

7.57 12,99 (3.04 [1.99 { 4.79 | 3.75 | 10.32 | 4.64 [ 2.44 | .34 | 2.12 | 8.57 47.56

3.15 | 4,60 | 2,08 | 1.63 | 7.67 | 5.77 | 3.39 | 7.86 | 5.10 | 4.73 | 2.39 | 3.44 51.31

4.58 | 3,47 | 2.10 { 1.30 | 5.81 | 2,12 | 4.26 | 13.45 | 6.68 | 9.16 | 1.51 | 1.84 55,78

7.67 1 2.4116.07 | 9.21 { 4,12 | 1.89 | 5.61 | 6.56 | 2.47 |{ 2.50 | 2.21 | 2.80 53.02

3.98 | 5.52|2.18 | 1.15 | 8.06 | 7.15 | 5.52 | 1.74 | 9.01 | 1.36 { 2.51 | 3.45 51.68

1.81 | 3.63 | 4.06 | 2.77 | 5.88 | 2.94 | 11.11 | 5.41 [ 1.42 | 2.17 | 8.43 | 2.18 46,25

1898............ 2.19 | 1.02 | 2.93 | 4.75 | 1.59 | 5.53 | 5.97 | 7.46 | 2.43 | 2.70 | 4.95 | 2.86 44.38

1899............ 3.60 [10.10 | 5.32 | 8.40 | 2.35 | 4.03 [ 8.35 | 3.76 | 5.29 | 8.81 | 1.90 | 2.76 54.67

1900............ 1.86 | 3.75 | 8.52 { 8.51| 2.53 | 6.47 | 2.56 | 1.26 | 2.77 [ 1.26 | 3.52 | 4.89 37.90

1901............ 2.62 | 1.91 | 3.78 | 3.46 | 7.98 | 4.81 | 7.81 | 7.80 | 5.47 | 1.21| .73 | 5.34 52,42

1902............ 2.20 | 6.18 | 2,44 | 2,75 | 1.84 | 2.37 | 2.50 | 2.80 | 5.24 | 2.00 | 3.28 | 3.78 37.38

Normals...| 5.21{ 4.31 | 5.30 | 4.36 | 4.71 | 4.18 | 8.00 | 6.77 | 5.20 | .45 | 3. 30 5,25 61.13

NoTE.~—Observations have been made here for a much longer period than is given above. The
normals, as given, are from the entire series of records,

Precipitation, in inches, at Southern Pines, N. C.

Year. Jan. | Feb. | Mar. | Apr. | May. |June.| July. | Aug. |Sept.| Oct. | Nov.| Dee. |Annual.
1889........... 5.50 | 3.65 | 3.65 | 5.56 | 5,00 | 3.90 ] 9.00| 8.50 | 2.50 | 4.00 | 4.20 | 1.00 56,46
1890........... No record. '

1891........... 3.70 | 5.70 | 7.18 | 1.26 | 11,08 | 3.70 | 7.32 | 10.58 | .68 | 2.11 | 2.86 | 1.26 57.43
1892........... 7.01 |3.20 | 3.85 [ 3.62| 5.27 | 496 |10.83 | 5.05|1.78| .34 |2.80|4.05 52.26
1898........... 2.7517.10 {1.70 [ 2.10 | 3.90 [ 7.10 | 7.06 | 5.12 | 3.71 | 5.81 | 1.40 | 5.84 53. 59
1894........... 3.83 274 ) 1.44|1.90 | 2.94|2.85|10.48 | 7.13 | 5.75 | 6.97 | 1.07 | 2.40 49.00
1895. ... ..., 7.60 | 2,39 [ 8.78 | 6.83 | 2.07 |4.79| 4.93| 599 | .11 |1.87| .b5 | 3.54 49.45
1896........... 3.02 [[4.62]| .90 | .50 | 3.40 |[4:65] 7.90 | [6.44]] 5.00 | 2.10 | 4.89 | 2.98 46.40
1897..cene..... 1.39 1 6.79 [ 4.50 | 4.07 | 2,52 |4.83| 7.96 | 4.01 | .83|1.87|3.25 | 1.68 43.70
1898........... 1.89 | 1.37 | 3.77 | 4.39 | 3.12 [3.52| 8.46 | 7.44 | 2.88 | 5.62 | 4.15 | 1.82 48.43
1899. . ......... 3.79 19.3316.93|3.97| 8.0216.92]10.65| 1.76 | 4.84 | 7.78 | 2.86 | 2.28 64.13
1900........... 1.63 | 5,94 | 4.38 1 4.77 | 3.33 | 5.02| 2.56 | 3.88]1.97)1.02|4.38 | 5.78 44. 66
1901....o.o..o 3.17 | 1.81 | 5.35 | 5.73 | 8.88 | 5.59 | 13.23 | 13.43 | 9.59 | .46 | 1.93 | 4.86 74.03
1902........... 8.81|5.41 | 2.70 | 3.00 | 2.28 | 2.66 | 4.19 | 4.35 | 5.73 | 2.87 [ 4.20 | 3.03 43.73

Normals..| 8.70 | 4.62 | 4.20 | 8.67 | 4.37 | 4.65 | 8.03 | 6.443.49(3.29|2.96 | 3.12 52.56

Precipitation, in inches, at Moncure, N. C.
Year. Jan. | Feb. | Mar. | Apr. | May. June.} July.| Aug. {Sept. Oct. | Nov. | Dec. [Annual.
- |

1894............. [2.87]|[4.27]'[4.04]| 1.24 | 5.32 | 1.30 | 6.47 | 5.00 | 3.95 | 6.13 | 1.99 | 2.69 45.27
1895.. .. aaalnl 8.61) 2,56 | 5.53 [10.74 | 2.95 | 4.22 | 5.93 | 6.47 | .41 |1.93 |3.256| 2.78 55.38
1896....ccennn... 1.53 | 6.37 | 2.30 | 1.61 | 3.72 | 5.13 | 6.77 | 2.63 | 6.78 | 1.60 | 4.04 | 1.68 44.16
1897...ciianis. 1.46 | 4,32 | 4.28 | 2.89 | 3.15 | 8.59 | 3.23 | 2.74 | 2.39 | 1.81 | 3.68 | 2.28 35.77
1898 iiiiaeans 1,75 1.00 | 4.98 | 2,90 | 3.81 | 1.35 | 3.81 | 6.94 | 4.09 | 2.68 | 2.53 | 1.33 | 37.17
1899...iinnann.. 2.90 | 7.59 | 5.45 | 2.46 | 4.68 | 2.29 | 8.76 | 2.56 b5.41 [ 4.98 | 1.13 | 2.23 50.44
1900............. 1.75) 3.85 | 3.94 | 4.43 | 2.42 | 6.74 | 2.27 | 3.64|2.21 ) 1.35)3.35| 3.95 39.90
1901............. 2.80 | 1.49 | 3.47 | 5.30 | 9.53 | 4.80 | 7.71 | 11.65 | 5.78 | 1,01 | 1.70 | 4.28 59.02
1902............. 2.65 | 6.98 { 2.45 | 3.80 | 2,87 | 3.11 | 2.97 | 2.26 | 4.83 | 2.45 | 2.79 | 4.84 41.50

Normals....| 2.87 | 4.27 [ 4.04 3,93 4.22|3.625.32| 4.88(3.98|2.66|272 290 45,40
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Precipitation, in inches, at Pittsboro, N. C.

Year. Jan. | Feb. | Mar, | Apr. “}May. June. July. | Aug. | Sept.| Oct. | Nov. | Dec. | Annual.
1889.......e..... [3.64]([4.07]{(3.88] | [3.86]([4.93]| 4.38 | 8.50 | 4.70 | 2.50 | 3.10 | 4.30 | 0.40 48.26
1890, ............] .62|2.50 241 | 1.68|5.55|8.25|5.65 | 4.20 | 4.00 | 4.60 | .20 | 3.55 38.21

7.00 | 1.70 | 7.00 { 8.60 | 7.10 | 8.80 | .80 [ 1.50 | 2.55 | 1.00 49.15

. 2.40 | 2,70 | 4.20 | 4.55 | 4.30 | .92 | .40 | .01 | 2.40 | 3.00 33.33

3.75 6,16 | 1.05 | 2.4 3.15|8.35 | 2.03 | 5.10 | 6.06 | 5.70 | 1,32 | 3.40 43.52

4.95|3.60|1.19 | 1.43 |5.42|2.11 |%7.10 | 5.72 | 6.43 | 7.19 | 1.63 | 3.54 50,21

9.21 | 1,85 | 4.80 | 13.40 | 2.61 | 7.00 | 5.60 | 5.36 | .70 | 2.35 | 6.57 | 4.10 63.5b

3.80 1 6.82|2.90 | 1.42 | 5.50 ] 7.11 | 8,80 | 2.66 | 6.15 | 1.28 | 4.73 | 1.94 53.11

4.53 | 5,61 | 5.82 | 3.70 | 5.09 | 4.51 | 6.62 | 3.05 [ 3.25 | 2.40 | 3,28 | 2.54 50,40

1.77 | .62 |5.03} 3.07|3.30|272|6.25|9.25|4.19 | 3.57 | 2.54 | L.75 44,06

3.42 (7.3816.27 | 8.55 (491219 |7.79|4.55|3.71|6.39 ] 1.49 { 1.86 53,51

2,38 | 5.99 | 4.56 | 5.75|3.79 | 5,98 | 2.17 | 4.99 | 3.67 | 1.64 | 4.40 | 4.30 49. 62

1.76 | 1.90 | 3.77 | 4.64 | 8.66 | 6.01 | 7.39 | 9.55 | 7.86 | 1.99 | 1.37 | 3.57 58.47

1.28 3.86 | 3.30 | 4.63 [4.93]| 2.28 | 8.51 | 8.11 | 6.03 | 2.22 3.46 | 2.75 41.31

. 8.64 (4,07 3.8 3.8 (4.93 | 4.21 [ 5,92 5.14 | 3.98 ( 3.14 | 2.87 | 2.69 48.34

Precipitation, in inches, at Chapel Hill, N. C.
Year. [ Jan. | Feb. | Mar.| Apr. | May. |June.|July.| Aug. |Sept.| Oct. | Nov.| Dec. | Annual.
.

1889...0....... 6.71 | 4.24 | 2.83 | 3.75 | 6.02 |[3.84]([5.04]| [5.90]|[4.04]| 3.35 | 3.23 | 0.46 48.91

1890...enen.... 2.2313.63 | 3.80 | 1.86| 4.81 | 3.66 |[5.04]| [5.90] 4.83 | 5.69 [[3.12}] 3.35 47.92

1891..een..... 4,59 [ 5,70 | 7.75 | 2.18 | 8.75 | 4.61 { 5.40 | 11.71 | 1.88 | 1.58 | 3.12 | 1.47 58.19

1892........ .. 6.22 8.2212.74| 3.156| 8,89 | 6.12 | 8.72 .82 1.97 | .27|4.85 | 2.77 38.74

1893....... ..., 3.04 (5.41 | 1.48 ] 1.49) 4.04 ;421209 9.13/6.40 | 6.75 | L.54 | 3.48 49.06

18%4........... 4.30 [ 3.656 | 1.78 | 2.04 | 4.03|1.76 | 5.80 | 6.21 | 7.93 | 6.84 | 1.85 | 2.33 48,52

LT 8.90 | 2.83 | 5.12 | 11.42 | 3.99 | 4.60 | 3.19 | 4.46 | .62 [ 1.13 | 4.67 | 3.63 54,06

1896. . ......... 3.89 1 6.46 | 2.54 | 2.23 | 6.80 | 5.06 | 8.52 ; 1.28 8 39 |1.083.09) 2.23 51.07

1897. ..., 2,66 | 5.66 | 4.52 | 3.31| 6.98|1.69 | 6.68 | 2.74 | 1.15|3.32 | 3.77 | 2.72 45.20

1898........... 1.8 1.031530 ) 3.11| 3.15) 2.66 | 6.38 | 14.48 | 4.74 | 4.39 | 2.98 | 2.07 52.14
1899........... 3.71 | 7.79 | 6.79 | 3.68 | 4.51 | 2.26 :4.95 | 1.34 | 2.47 | 5.96 | 2.14 | 2.24 47.84 -

1900........... 3.23 1508 | 4.99 | 6.09| 2.62 {4.45|6.38 | 3.61 | 3.40 | 1.10 | 5.00 | 4.31 |  50.26

1901........... 2,39 | 1.52 | 3.72| 5.89| 1.38]5.69|6.12 | 11.26 | 4.75 | 2.13 | 1.94 | 4.56 61.34

1902........... 2.30 1 6.92{2.95| 3.381 2.23|3.10 1.25 | 3.71 | 4.51 | 3.83 | 2.94 | 4.88 42,00

Normals..| 3.97 | 4.47 [ 3.99 | 8.82 | 5.19 | 8.84 | 5.04 | 5.90 | 4.04 | 3.39 | 3.12 | 2.89 49.66

Precipitation, in inches, at Soapstone Mouniain, N. C.

Year. Jan.| Feb.| Mar.| Apr. M:iy. June. | July. | Aug.|Sept.! Oct. | Nov.| Dec. | Annual.

[3.51]|[4.72) | [4. 61]|[3.53}|[4.55] | 3.75 | 10.00 | 6.25 | 4.12 | 3.00 | 5.50 | 0.50 54,04

1:80 | 4.25 |[4.61]{[3.53]|[4.56]| 3.62 | 6.50 |[5.21]} 6.25 | 6.25 | .25 | 6.75 53,57

9.62 | 5,80 10.50 | 2.70 | 7.50 | 3.25 | 8.00 | 6.88 | 2.00 | .50 | 3.50 | 2.30 62.55

[8.51]|4.72)|(4.61]| 2.24'| 4.24 | 6.65 | 2.37 | 5.88 | 3.71 | .99 | 4.51 | 2.81 45.74

2.33 6,03 | 1.43 [ 2.20 | 4.43 | 5.88 | 8.46 (6.8 { 6.11 | 6.89 | 2.02 | 2.74 50. 41

3.90.14.01 | 1.76 | 1.53 | 2.56 | 1.71 | 4.91 | 2.59 | 5.09 | 7.36 | 2.18 | 3.22 40,82

6.19 | 1.81 | 4.86 | 7.49 | 3.08 | 3.54 | 5.20 | 5.54 | .28 | 1.97 | 2.71 | 5.49 48.16

2.57 { 6.30 | 2.76 | 1.45 | 5,10 | 5.52 | 10.19 | 1.44 | 8.11 | 1.47 | 4.39 | 1.80 51.10

2.93 [ 6.65 | 490 | 3.61 | 3.87 | 3.61 | 6.88|2.84] 1.31 |3.14 | 3.99 | 3.11 46.84

2.1512.95 | 5.42 [ 3.24 | 228 | 2.51 | 6.13 | 8.17 | 3.83 | 4.57 | 8.12 | 1.81 44,18

3.72 | 7.51 | 6.44 | 3.20 | 4.78 [ 2.93 | 8.57 | .65 |2.67|5.79 | 1.85 | 3.88 46.49

2.58 | 5,89 { 5,09 | 5.76 | 5.71 [ 4.97 | 1.95|3.82; 1.47 | 3.43 [ 3.71 | 4.29 48,17

2.22 | 1.58 | 4.08 [ 6.04 | 7.25 | 5.84 | 7.57 |14.69 | 4.49 | 1.05 | 1.03 | 6.03 61.87

2,11 | 5,80 | 3.42 | 2.90 [ 3.80 | 4.34 | 2.12 | 2.53 | 6.61 | 4.23 | 5.15 | 8.70 46.71

Normals....| 3.51 | 4.72 | 4.61 | 3.53 ' 4.85 | 4.15 ] 5.63 | 5.21 | 4.00{ 3.62 | 3.14 | 3.39 50.05
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Precipitation, in inches, at Greensboro, N. C.

Year. Jan. | Feb, | Mar. | Apr. | May. June.|July.| Aug. |Sept.| Oct. | Nov. | Dec. | Annual

1892 cnennnnns. [2.78]1[4.78] [4.56]| 1.13 | 3.14 | 8.46 | 3.64 | 0.83 | 2.28 | 0.60 | 4.26 |[3.16]]  39.62
1893 ceeienannns [2.78]|[4.78] | [4.56]|[3.00]| 6.60 | 4.92 | 2.46 | 10.75 | 6.55 | 8.78 | 1.55 |[3.16]]  59.89
1894 enienennn. [2.78]|[4.78]|[4.56]|[3.00]| 6.32 | 4.85 | 5.07 | 2.48 | 5.04 | 5.37 | 2.87 | 2.41 49.03
4.38 {|4.78]|[4.56]|[3.00]| 4.00 | 2.80 | 5.46 | 5.37 | .23 | .81 |3.65 | 4.37 43.41

2.16 | 5,53 | 1.91 | 2.74 | 2.85 | 8.51 | 9.55 | 1.18 | 7.73 | 1.20 } 4.11 | 1.34 48,81

2.15 | 5.66 | 5,07 | 3.38 | 3.58 | 2.82 | 5.35 | 4.47 | 2.06 | 1.51 | 3.63 | 3.05 42.73

1.96 | .76 | 4.42 12.6816.35|2.94 1 2.71 | 8.30 { 2.80 | 5.34 | 2.45 | 2.67 37.88
3.55 18.637.941257}4.4518.65|5.77) 1.42)1.76|3.14 | 2.47 | 2.34 47.69

3.16 | 5.97 | 5,791 3.44 { 2.830 | 5.65 | 6.00 | 1.69 | 2.34 | 3.21 | 2.72 | 8.12 45.39

2.72 11,95 2.8 |5.66 | 7.71 | 7.45 | 5,70 | 13.04 | 3.50 | .86 | .82 [ 5.72 57.95

2,17 | 4.95 | 3.94 | 2.41 | 2.51 | 5.76 | 2.80 | 5.61 | 3.24 | 5.61 | 3.08 | 3.38 44.96

2.78 | 4.78 | 4.56 | 3.00 | 4.53 | 5.21 | 4.91 | 4.56 | 3.87 | 8.81 | 2.87 | 8.16 47.03

Precipitation, in inches, at Oak Ridge, N. C.

Year. Jan. | Feb. | Mar.| Apr. | May. |June.| July. [ Aug. | Sept.| Oct. | Nov. | Dec. | Annual.

1.05 | 4.70 { 1,93 | 3.07 | 4.44 |[4.57]| [6.16]] 2.10 | 6.29 | 4.68 |[2.69] 3.45 45.13

4,09 [ 5,92 | 7.06 | 4.46 | 8.26 | 2.85 | 10.99 | 7.26 | 1.46 | 1.35 | 3.83 | 2.96 59.49

6.07 13701 3.10 1 3.08 | 3.20 | 6.84 | 4,94 [2.4913.71 | .78 14.78)1.98 44.76

. 1.86 | 7.85 | 1.07 | 2.29 | 7.85 | 6.42 | 1.44 | 8.26 | 6.75 | 7.26 | 1.66 | 1.60 53.31

3.10 [ 4.67 | .78 |1.84 |3.922.45| 6.64 | 1.45| 4.68 | 5.09 | .93 ] 3.25 38.80
6.31|3.2814.83]5.876.29|3.8| 6.163.62 .11 | 1.05| 2,43 | 4.84 48.12

1.82 | 9.40 [ 2.75 [ 1.88 | 3.63 |10.08 | 8.75 | .73 | 9.57 | 1.26 | 4.44 | 1.67 55.98

1.87 | 5.12 | 5.21 [ 3.96 | 5.53 | 2.71 | 5.18 (4.70(1.05 | 1.76 | 3.91 | 2.93 43.93

2,42 .60 |3.20 | 2.88 4.68 |2.15| 5.82|5.32|5.08| 5,57 | 2.53 | 3.09 43.34

1899. . oo ool 7.44 | 8,17 [ 9.64 | 2.55 | 3.39| 2.68 | 4.45|1.12 | 2.48 | 2.14 | 1.82 | 2.52 | 47.90
3.17 | 5,151 4.00 | 3.66 | 1.58 | 4.69 | 4.02 | 1.60 | 4.10 | 2.26 | 3.05 | 2.95 41.23

2.56 | 1,80 | 4.02 | 5.98 | 8.63 | 5.72 | 9.39 (18.41 | 2.29 | .34 | 1.18 | 7.13 61.95

1.86 | 5.91 | 4.59 | 2.78 | 3.71 | 4.89 | [6.16]|[4.34]([3.96]|[2.80]([2.69] [[3.20]|  46.84

Normals....| 8.36 | 5,02 | 4,01 | 3,87 | 4.99 | 4.57 | 6.16 | 4.34 | 3.96 | 2.80 | 2.69 | 3.20 48,62

Precipitation, in inches, over the drainage basin of Cape Fear River.¢

Year. Jan. | Feb. | Mar. | Apr. | May.|June.; July. | Aug. |Sept.| Oct. | Nov.| Dec. | Annual.

6.11 | 3.94 [ 2.99 ;3.69 | 4.85 | 4.27 [ 10.38 | 6.60 | 3.20 | 3.36 | 4.31 { 0.59 51.92

1.93 | 3.77 | 2.71 | 2.20 | 4.93 | 3.51 | 6.08 ; 3.18 | 5,34 | 5.31 | .22 | 4.15 46.21

513 15,12 | 7.89 | 2.50 | 7.86 | 3.43 | 7.81 | 9.13 | 1.36 ) 1.93 | 2.98 | 1.84 56. 66

6.28 | 3.20 | 2.93 | 2.56 | 4.05 | 5.90 | 5. 75| 2.9512.33) .46 3.60| 2.9 43.14

2,81 6,11 |1.48 | 2.03 | 5.31 [ 5.38 | 3.13| 7.52 | 5.81 | 6.56 | 1.70 | 2.93 51.58

4.03 | 3.67 | 1.51 | 1.61 | 4.48 | 2.33 | 6.34¢] 5.50 | 5.69 | 6.76 | 1.75 | 2.85 47.18

7.36 | 2.38 | 5,71 1 9.21 | 3.64 | 4.08 | 5.66 | 5.29 | .62 | 1.70 | 3.26 | 3.88 51.89

2,78 16,63 2271 1.62|4.88[6.94| 7.11 | 1.67 | 7.59 | 1.42 | 4.03 | 2.14 50.28
2.29 | 5,23 | 4.79 | 3.46 | 4.58 | 3.34 | 6.63 | 3.74 | 1.68 2,25 | 3.82 ) 2.56 44.35

2,00 | .92|4.38{8.87 [3.69292| 568| 7.79 |3.79|4.31|3.16 | 2.17 43.96

1899............ 4.02 | 8,31 6.8 |3.17 | 4.01 [ 3.37| 6.79| 2.14|3.568 | 4.65|1.893.24 51.58
1900. ... ...... 2.47 | 5.20 | 4,583 | 4.68 | 8.04 | 5.50 | 3.49 | 3.00 | 2.74 | 2.18 | 3.77 | 4.20 44. 64
1901............ 2.47 | 1.68 | 3.88 | 5.34 | 8.75 | 5,68 | 8.11 | 11.85 | 5.47 | 1.13 | 1.34 | 5.18 60.88
1902.....o.oanl 2.35|5.73|3.16 | 3.18 | 2.63 | 8.46 | 2.88 | 3.59 | 5.24 | 3.26 { 3.64 | 3.67 43.05
Mean...... 3.72 1 4.42 | 3.94 | 3.47 | 4.76 | 429 6,10 5.28 | 3.89 | 3.23 2.82 3.03 50.34

aThe precipitation for each month and the mean monthly precipitation were obtained directly

from the available observations.

values interpolated in incomplete years.

The results for annual and mean annual precipitation include
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Comparison of yearly rainfall and run-off from the drainage basin of Cape Fear River.

.

Station, g‘;‘; 1889, | 1890. | 1891. | 1892. | 1893, | 1894, | 1895.
RAINFALL.
Fayetteville, N.C.a......coo....... 61.13 55.78 53,02
Moncure, N. C 45.40 45,27 5b.38
Pittsboro, N. C 48,34 3 . 50,21 63. 55
Chapel Hill, N.C......... eeeemaaans 49.66 | 48.91 | 47.92 | 58.19 | 88.74 | 49.06 | 48.52 54.06
Southern Pines, N. C................ 52.56 | 56,46 |........ 57.43 | 52.26 | 53.59 | 49.00 49.45
Soapstone Mountain, N. C.......... 50.05 | 54.04 | 53.57 | 62.56 | 45.74 | b50.41 ‘\ 40.82 48.16
Greensboro, N. C..... crenaan [ 47,08 |ceieei e 39.62 | 59.89 ! 49.03 43.41
Oak Ridge, N. Couevrnvnnennennnne.. 48.52 |........ 45.13 | 59.49 | 44.76| 53.31| 38.80| 48.12
Mean .......... eesersaccsanans 50.34 | 51.92 | 46.21 | 56.66 | 43.14 | ‘51.58 | 47.18 | 51.89
RUN-OFF, T
Cape Fear at Fayetteville........... 15.74 | 27.14 | 13.04 | 21.67 | 13.60 | 16.28 | 13.40 19.50
Percentage of rainfall ........ 31.3 52.3 28.2 38.2 31.5 31.6 ‘ 28.4 37.6
. | .
Station. 1896. 1897. 1898. 1899. 1900. © 1901, 1902,
RAINFALL.
Fayetteville, N. C.a....... s 51.68 46.25 44.38 54. 67 37.90 52. 42 37.38
Moncure, N.C........ 44.16 35.77 87.17 50,44 39.90 59.02 41.50
Pittsboro, N. C 53.11 50. 40 44.06 53.51 49.62 58.47 41.31
Chapel Hill, N. C...cooenneeenan.s 51,07 45,20 52.14 47.84 50. 26 61.34 42.00
Southern Pines, N. C.....ccuemanne. 46. 40 43.70 48,43 64.13 44. 66 74.03 43.73
Soapstone Mountain, N, C........... 51.10 46.84 44,18 46.49 48.17 61.87 46.71
Greensboro, N. C 48.81 42.73 37.88 47.69 45.39 57,95 44,96
Oak Ridge, N. C..covvnrnninnnnnnnn.. 55.98 43,93 43.34 47.90 41.23 61.95 46.84
B EC: S 50.28 4.35 | 43.95 51.58 44. 64 60. 88 43.06
RUN-OFF,
Cape Fear at Fayetteville........... 14.26 12.44 8.90 18.65 i1.93 18.34 11.21
Percentage of rainfall......... 28.4 28.0 20.2 36.2 26.7 30.1 26.0

aThe normal at Fayetteville includes observations previous to 1889.

. the above data only.

The other normals include
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Average monthly run-off and average rainfall, showing their difference and the effect of
temperature, for the'Cape Fear River Basin. -

. Average
Month. Average run-off. A‘;:ff]‘_ge 213;?‘; i teﬁ%%?a-
ture,
" Second-feet. | Inches. Inches. Inches. °

January .. ... ... ... ... 7,084 1.82 3.72 1.90 39.8
February ... .. ... ... _...... 10, 886 2.53 4.42 1..89 42.7
March . ... ... . ....._.. 8,314 2.13 3.94 1.81 49.7
April oo ... 6, 582 1.64 3.47 1.83 59.1
May. e 4,142 1.05 4.76 3.71 67.9
June ... 3,271 .81 4.29 3.48 74.9
July. oL b 4,958 | 1.27] 6.10| 4.83 77.5
AUGUSE o oo 5,744 1.47| 5.28| 3.81 75.9
September. . ... ...l 3,157 .78 3.89 3.11 74.6
October. .. ... . oo ... PP 2,926 .72 3.23 2.51 58.7
Nevember - ... .. 2,610 .65 2.82 2.17 49.2
Lecember ... . . L e.... 3,461 .89 3.03 2.14 42.3
tor the average year .. _._.... 5,261 | 15.74 | 48.95 2.77 59. 4

In order to present the facts regarding the flow of this stream with a
greater degree of clearness the following graphical representations of
the data given in the foregoing tables have been made.

Fig. 4 shows the relation between the average rainfall over the drain-

“age basin of Cape Fear River and the average discharge of this basin
at the gaging station at Fayetteville, N. C., in inches per month over
the entire basin. The portion in black represents the average run-offs,
the total precipitation being represented by the entire length of each

 block. The total average run-off is 15.74 inches. The total average
precipitation over the basin is 50.84 inches.

This figure may be taken as representing the average condition of
affairs on the basin, and it is seen by reference to it that in February,
May, July, and August, large amounts of rainfall are to be expected,
and that for these months the average run-off of the stream is also
large; that for February being the greatest of the year.

Fig. 5 shows the effect on the run-off when the February rains do
notoccur. This causes a period of low discharge throughout the spring,
and though the precipitation in July is greater than the average, and
the entire precipitation for the year not abnormally low, the run-off is
considerably less than in any other year covered by the records. This
figure represents the conditions over the drainage basin in 1898.

The portion in black represents run-off, the precipitation for each
month being represented by the entire length of the block for that
month. Total run-off, 8.90 inches. Total precipitation, 43.95 inches.
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Fig. 6 shows the amount and distribution of rainfall and run-off
in inches over the basin of Cape Fear River above Fayetteville, N. C.,
for 1900. During this year occurred the minimum actual discharge,
and the period of minimum discharge for the years 1889 to 1902,
inclusive, The total rainfall was 44.64 inches, and the total run-off

Jan HEEN ) )

feo NN |

Mar EEEENEEN — | | I—
Apr HEEN ") L I

May NN ) L I

June EE—— T ) | I

July N ] ]

Avg N — I ]
Sept W ™ L )

Oct W — ") o

Nov EN— ] | E—

Dec EHEN— ) [ I

F16. 4.—Relation of rainfall to run-off, 1889 to  FI1e. 5.—Relation of rainfall to run-off for 1898 in
1902, inclusive, in Cape Fear drainage basin. Cape Fear drainage basin.

was 11.93 inches. This figure shows also the effect upon the run-off.
of the absence of the usual rains of May, July, and August, which
gave rise to the period of least flow ever recorded.

Fig. T shows the relation between that portion of the rainfall
not appearing as'run-off, and the mean monthly temperatures for the
basin of Cape Fear River above Fayetteville, N. C. The portion in

Jan ] I |

Feb NS ]
Mar DI [ I
Apr HEENEEE ) L I
May BN ] _ I )
June ENK ] IR )
July HET ] L Hm
Avg B [ I
Sept M1 I
Oct E—_—_] L
Nov W ' ) L
Dec W | I
F1G. 6.—Relation of rainfall to run-off for 1900 in Fi1c. 7.—Effect of temperature on run-off in

Cape Fear drainage basin. Cape Fear drainage basin.

black represents the retained water in inches over the hasin; the entire
length of block represents to scale the mean monthly temperatures
over the basin in degrees. The actual values of these quantities will
be found in the table on page 58.

It is evident from the tables and figures preceding, that only a
small portion of the rainfall over the drainage basin of the Cape Fear
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River appears as run-off in the stream. The remainder of the pre-
cipitation has disappeared in various ways. A portion is taken up by
the vegetable life of the basin, and a portion disappears through evap-
oration. In some instances another portion may disappear by subter-
ranean flow. It is, however, improbable that this is the case in the
drainage basin of Cape Fear River, and, therefore, the difference
between the average run-off and the average precipitation represents
the amount taken up by plant life and the loss through evaporation.
Both these agencies are to a certain extent dependent upon the tem-
peratures which prevail, and fig. 7 following is the graphical repre-
sentation of this fact.

The mean monthly temperatures over the basin were calculated
from the records kept by the United States Weather Bureau for the
period covered by the rainfall and flow observations, so that they are
directly comparable.

"PEDEE OR YADKIN RIVER DRAINAGE BASIN.

The Yadkin River, or, as it is called below the junction of the
Uharie, the Pedee, rises on the-~eastern slope of the Blue Ridge in
Caldwell and Watauga counties, N. €., and flows at first to the south-
east, then turns abruptly to the northeast and flows in this direction
for about 60 miles, then bends again abruptly and flows toward the
south and southeast across North Carolina and South Carolina, empty-
ing into Winyah Bay at Georgetown, S. C. The total length of the
stream, from source to mouth, following its general direction, is from
275 to 300 miles, while it is probably 400 mlles or more if all the wind-
ings be followed.

The Pedee drains a total area of about 17,000 square miles, of
which about 9,700 square miles lie in North Carolina and 7,300 in
South Carolina. The stream crosses the fall line near Cheraw, S. C.,
in a series of rapids extending over a number of miles, with no very
great fall at any one place or in any short distance.

Small amounts of power may be developed on some of the tribu-
taries of this stream in South Carolina, but the power possibilities of
the basin in this State are unimportant. In North Carolina the stream
can be made to furnish power in large quantities at a number of places,
and large amounts may be secured on many of the tributaries, This
stream and its tributaries form one of the most important power
regions in the Southern States. -

Below the great bend, where the river turns to the south, the valley
of the stream averages about 50 miles in width. At many points the
river is bordered by wide expanses of bottom lands, which are at
times subject to overflow, and which are fertile and very productive. -
At other places the river is confined between bold and abrupt banks,
and in one case it flows for several miles in a very narrow channel, only
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60 feet wide in places, in a deep ravine between the flanking hills,
forming the noted ‘‘Narrows.” Above the great bend the valley is
only from 15 to 20 miles wide, and the elevations of the divides which
separate the basin of the Yadkin from those adjacent are much higher,
so that the tributary streams have a large fall.

The upper part of the drainage basin is rough and mountainous and
largely forest covered, and throughout this part of its course the flow
of the stream is more constant than would be expected.

The average rainfall over the part of the basin in North Carolina is
probably between 48 and 51 inches, approximating the lower figure
over the lower portions, and possibly exceeding 51 inches over the
higher and more mountainous portions, the precipitation increasing as
the stream is ascended. This total amount is rather evenly distributed

- among the seasons. Such a distribution is conducive to considerable
variations in flow, and as a consequence the river is subject to freshets;
but as a rule these are not so violent as those occurring on many of the
other South Atlantic streams, neither rising to such heights nor lasting
so long. Freshets on this stream rarely last more than from thirty-six
to forty-eight hours. The highest flood ever known at Wilkesboro, it -
is stated, occurred in-March, 1899, the stream at this place rising 28 feet
above low water. The greatest flood recorded at the gaging station at
Salisbury, N. C., occurred in December, 1901, the stream reaching an
extreme height on the gage of 19.7 feet and having a probable dis-
charge of about 130,000 second-feet, or about 38 second-feet per square

- mile. The flood of March, 1899, produced a rise of about 1 foot less

than this flood of December. The most destructive flood ever experi-
enced on the stream occurred in May 1901, but the recorded gage
height at the Salisbury station was less for this flood than for either of
the others mentioned, and the general testimony of those living along

the banks is to the same effect. ,

The minimum recorded flow at the Salisbury station occurred in
September, October, and November, 1897, when the basin of the stream
experienced the most severe drouth in its history. The flow fell to
900 second-feet several times during this period; or the basin above
the station was discharging at an average rate of 0.26 second-foot per
square mile. The maximum flow is thus about 144 times the minimum.

As stated, there are a number of localities where power may be
developed.

During 1902, the United States Geological Survey received data for
the following stations from E. W. Myers, resident hydrographer: On
the Yadkin, near Salisbury, N. C., and at Siloam, N. C.

YADKIN RIVER NEAR SALISBURY, N. 'C.

The original station was established by C. C. Babb, September 24,
1895, and was located at the Southern Railway bridge near Holtsburg,
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near the mouth of Grant Creek, and about 6 miles from Salisbury, N. C.
The length of the wire gage was 55.10 feet. The station is easily
reached by private conveyance from Salisbury. Discharge measure-
ments were made from the lower side of the deck bridge, the zero
point being on the left bank. The channel is obstructed by three
piers with large rafts of driftwood lodged against each and sand bars
below each. The channel is straight, the current swift, and the bed
rough and rocky. The banks are rather low, but all the water passes
beneath the bridge during floods.

Owing to the inconvenient location of the railroad bridge from
which the measurements were made, and its height above the water,
the gaging station was moved June 1, 1899, to the new iron highway
bridge about 300 yards above the railroad bridge, the new gage read-
ing the same as the old. 1In its new position the 10-foot mark on the
rod is opposite the center of the first strut from the west end of tbe
second span from the west end of the bridge, on the downstream side.
The rod is of pine, 8 inches wide, well painted, graduated to feet and
tenths, and securely nailed to the inner surface of the guard rail, the
top of the rod being flush with the top of the rail. The distance be-
tween the zero of the rod and the outer rim of the pulley is 2.13 feet,
and between the end of the weight and the pointer on the wire 26.75
feet. The observer is J. T. Yarbrough, keeper of the bridge. The
stream here is of about the same width as at the railroad bridge, and
the section is a fairly good one for gaging purposes, the bottom for
the greater part of the width of the stream being hard and rocky.
At times the current is very materially modified by large quantities of
driftwood iodging against the piers, but it is thought better results
can be obtained than at the old station. Although this stream is sub-
ject to periods of comparatively low flow, the minimum run-off is large.

Discharge measurements of Yadkin River near Salisbury, N. C.

Date. ‘ Hydrographer. Gageheight.| Discharge.

1902. ] Feet. Second-feef.
May12 ... ... ... J. S. Henderson ........... 2.75 4,139
June 13 ... ... ... ... leacen dO e 2. 56 3,467
July 18.. . oo, 1 B.S. Drane.....oooooo..... 2.20 2,788
Auvgust 14 .. ... ... ..... Lo 1 3.30 7,301
August 29 ... l _____ A0 oo . 2.07 2,411
September 16 ... _.._.._._.. ... . s £ T 2.00 2,119
October 18. .. ... ... ....... }\ ..... do con .. 2. 05 2,277
December 3. ... ... ... .. _... [ _____ Ao i 6.52 16, 894
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Daily gage height, in feet, of Yadkin River near Salisbury, N. C.
Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July, | Aug. | Sept.| Oct. | Nov. | Dec.
1902.
R 2.60 | 3.95]9.45|4.20 | 2.90 | 2.50 | 2.8512.00 | 1.95 | 2.05 | 2.10 | 5.00
2.60 | 5.7517.033.70 | 2.80 | 2.50 | 2,80 | 2.80 | 1.85|2.05 | 2.15 | 4.50
.| 2.55|6.17 | 5,85 | 3.45 | 2.80 | 2.50 | 2.35 | 2.70 | 1.80 | 2.15 | 2.18 | 6.00
2.95 | 4.95 | 4.65 | 2.85 | 2.85 | 2.85 | 2.30 | 2.50 | 2.05 | 2,10 | 2.08 | 5.82
3.55 | 3.90 | 4.10 | 8.35 | 2.80 | 2.35 | 2.30 | 2.05 | 2.45 | 2.18 | 2.25 | 4.60
3.40 [ 3.40 | 4.05 | 3.40 [ 2.80 | 2.15 | 2.30 | 2.00 | 2.20 | 3.52 | 2.10 | 5.30
3.30 | 3.25(38.80|3.25 | 2.8 | 2.25| 2,40 | 2.00 | 1.90 | 4.55 | 2.80 | 3.98
3.25(8.20| 350133 |2.8 | 2.40| 2.20|2.10 | 1.85 | 2.90 | 2.55 | 3.34
3.20 [ 8.10 | 3.50 | 3.80 [ 2.85 | 2,70 | 2.40 | 2.05 | 2.10 | 2.50 | 2.30 } 2.95
3.15 | 3.05| 3,55 | 3.45 | 2.75 | 2.40 | 2.40 | 2.00 | 4.50 | 2.30 | 2.30 | 2.70
3.15 | 3.00 | 3.40 | 3.25 { 2.55 | 2.85 | 3,00 | 2.10 | 3,30-| 2.30 | 2.08 | 2.66
.. 3.16(2.903.30|3.15 | 2.75 | 2.88| 2.60 | 2.10 [ 2.50 | 2.95 [ 2.05 | 2.60
..|3.00 290|325 |3.20 2. 65| 2.60 | 2.40 | 2.10 | 2.15 | 3.50 | 2.08 | 2.95
.2.90[2.85|4.25|3.10 | 2.70 | 2.50 | 2.40 | 8.42 | 2.00 | 2.75 | 2.08 | 3.15
2.85 | 2.80 | 3.203.10 | 3.70 | 2.66 2.25|4.25 | 2.00 | 2.44 | 2.00 | 2.85
2.95(2.90 (3.20(3.10 {3.20| 6.21| 2.05|2.45  2.00 | 2.26|2.10 2.70
2.95 12,90 | 5.65 13,10 | 2.90 ! 12.48=~2.15 ! 3.15 | 1.97 1 2.12 | 2.15 | 3.45
2.95 | 2.85 | 5.00 | 3.80 | 2.90 | 9.57 | 2.05 | 2.50 { 1.85 | 2.10 | 3.67 | 4.52
2.90 | 2.853.95 | 3.35(3.00| 495 1.95| 2,15 | 1.90 | 2.25 | 4.90 | 3.50
2.85 (2,85 {8.50|3.20 (2.9 | 3.3 | 2.10 | 2.00 | 1.85 | 2.15 | 3.80 | 3.05
.1 2.85]2.90 [3.30]8.20 | 2.95] 29| 2.20 200 1.8 |2.25|2.80 | 2.8
3.90 | 3.45 | 8.30 ! 3,10 [ 2.80 | 2.75| 2.40; 2.10 | 2.00 | 2.05 | 2.45 | 3.97
8.85 1 4.20 | 3.30 | 3.00 | 2.80 | 2.62| 2.50 | 2.551 1.85 | 1.70 | 2.40 |} 4.50
3.30 [ 3.80 | 8.20 | 3.00 | 2.65 | 2.50 | 2.10 | 2.20 [ 1.80 ; 1.70 [ 2.35 | 3.60
3.15 | 6.23 | 8.25 | 2.95 | 2,656 | 2.50 | 2.00 | 2.10 | 1.95 | 1.90 | 2.20 | 3.15
3.10 | 8.87 | 8.10 { 2.95 | 2.8> | 2.60 | 2.00 | 1.90 | 1.90 | 2.10 | 3.00 | 2.90
3.00 | 6.40 | 3.05 | 2.90 | 2.85 | 2.60 | 1.95 | 1.85 | 3.85 | 2.06 | 3.30 | 2.7b
3.8514.95{8.05! 295270 3.85| 2,20 | 1.95|3.00 | 2.95[2.90 | 2.60
3.35 |..... 4.00 | 2.90 | 2.60 | 4.30 | 2.15(1.90 | 2.40 | 2.95 | 2.50 | 2.60
3.40 |...... 7.80 | 2,95 | 2,50 | 3.25 | 2.00 | 1,88 | 2.00 |} 2.656 | 2.50 | 2.65
3.55 | ..... 5.75 ... 2,45 |....... 2.00 | 1.75 |...... 2,20 f...... 2,76
Rating table for Yadkin River near Salisbury, N. C., for 1902.
] i
hg?ggift. Discharge. t h(g?’gghet_ Discharge. i h%?ggilet. Discharge. h%?gg}?t. Discharge.
| |
Feet. Second-feet. | Feet. Second-feet. Feet. ’ Second-feef. Feet. Second-feet.
1.7 1, 350 4.4 10,240 | 7.2 ‘ 22, 000 13.0 55, 700
L8 1,580 4.6 | 1,000 | 7.4 | 22,90 | 13.5 | 59,700
2.0 . 2,120 4.8 11, 800 51 7.6 23, 810 14.0 63, 700
2.2 2,720 5.0 12, 600 7.8 24,730 14.5 67, 900
2.4 3,320 5.2 13,420 8.0 25, 650 15.0 72, 400
2.6 3,940 5.4 14, 240 8.5 28, 000 15.5 77,150
2.8 4, 580 5.6 15,070 9.0 30, 400 16.0 82, 000
3.0 5,220 5.8 15,910 9.5 33,000 |- 16.5 87,400
3.2 5900 || 6.0 16, 750 10.0 35,750 17.0 93, 000
3.4 6, 580 6.2 17,610 10.5 | 38,650 17.5 99, 000
3.6 7,280 6.4 18,470 11.0 | 41,700 18.0 | 105,000
3.8 8,000 6.6 19, 340 11.5 44, 900 19.0 | 117,400
4.0 8,720 6.8 20, 220 12.0 48, 300
4.2 9, 480 7.0 21,100 12.5 51, 900
. : I
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Estimated monthly discharge of Yadkin River near Salisbury, N. C.

[Drainage area, 3,399 square miles.|

Discharge in second-feet. Run-off.
Month, Second-
Maximum. | Minimum, | Mean. f:;g&‘z‘ Diﬁ%t]"ilez."
“mile,
1902.
January ... 8,360 3,780 5678 | 1.67 1.93
February ...................... 27,295 4,580 8,763 | 2.58 2.69
Mareh. ... 32, 740 5,390 9,759 | 2.87 3.31
April oL 9, 480 4,900 6,031 1.77 1.97
12 5,900 3,470 4,53 | 1.33 1.53
June ... o...l.... 55, 700 2,570 7,700 2,27 2.53
Tuby ool 5220, 1,980 | -2,974| 0.88 1.01
August ...l 9,670 1,465 3,108 0.91 1.05
September ... .. .. ... ... 10, 620 1,580 2,871 0.84 0.94
October ... ... ... 10, 810 1, 350 3,512 1.03 1.19
November .. ................... 12, 200 2,120 3,833 | 1.13 1.26
December ... .. ... .. . ... 16, 750 3,940 7,273 2.14 2.47
The year ................{ 55,700 1,350 5,502 1.62 21. 88

YADKIN RIVER AT SILOAM, N. C.

This station was established on August 2, 1900, by N. C. Curtis and
Cleveland Abbe, jr., as an aid to the study of the hydrographic condi-
tions of the area which it was proposed to incorporate within the limits
of the projected Appalachian Forest Reserve.

This station was located at a ferry across the river at Siloam, a small
station on the Wilkesboro branch of the Southern Railway, the meas- .
urements being made from the ferryboat. The gage rod was securely
braced and nailed to an overhanging tree about 50 yards above the
ferry, and was referred to a bench mark on the south bank. This
bench mark consisted of a notch cut in the outermost of a group of
three sycamore trees standing at the water’s edge, about 25 feet above
the ferry landing, the notch being about 8 feet from the ground.

When the gage was established the reading was 2.7 feet, and the
water level stood 9.6 feet below the bench mark. This gage was inse- .
curely fastened and was washed away by a freshet on September 16,
and was not replaced until October 1. The zero of the second gage
was made to read 0.5 foot lower than the first. This second gage rod
was destroyed by flood on April 19, 1901, and was replaced April 29,
1901. The two former gages had failed by the breaking off of the
lower end by logs and drift. The lower end of the new gage was
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therefore praced and wedged among the rocks of the bed of the river,

and was also braced by means of guy wires to the adjacent trees. The
zero of this gage was for this reason made to read 1 foot below the
reading of the original gage.

The gage heights printed herewith have been adjusted to the gage
as originally established.

The rise of the stream in ordinary freshets is not more than 9 feet,
but in 1898, as shown by flood marks and according to verbal accounts,
the rise was about 16 feet on the gage, and in 1901 on two occasions
the extreme rise was more than 20 feet, the flood waters extending
across the bottom land for one-third of a mile or more and touching
the railway tracks at Siloam.

The initial point for soundings was on the right bank at the outer
edge of a mooring stake at the ferry landing. The section at ordinary
stages of the stream is good, the bed being of compact sand and gravel,
shifting slightly, if at all, and the banks are high and are rarely sub-
merged. Gagings can not be made in time of flood because of the
impossibility of handling a boat in the swift current.

The station was abandoned on December 31, 1901.

Discharge measurements of Yadkin River at Siloam, N. C.

Date. Hydrographer. Gage height.| Discharge.
1900. Feet. | Second-feet.
July 1., ... ... N.C.Curtis «ooveeeeo. 2.90 1,367
August 3 ... ...l do . 2.60 1,218
October 31. ... . .| ... A0 . 3.10 1,469
1901. .
April 15 ..o ... N. C. _Curtis ............... 5. 00 5, 237

Daily gage height, in feet, of Yadkin River at Siloam, N. C.

i
Day. Jan. | Feb. | Mar. | Apr. | May. | June.|July.| Aug. |Sept.| Oct. | Nov. | Dec.
1900. )
S DTSR oo 2,00 | 2,60 | 3.00 | 3.10
TN PR AU AU N AN NP P AP 2.00| 2.60| 3.00 3.10
S IO U PSR PPN PO FUSN RO 2.10 [ 2.00 | 2.70 | 3.30 | 8.20
Y SO PO RUSUR SN FUSUUN RSN AU I 2.05|2.00] 2.70! 3.10 | 3.20
[ S AU U SN SR FUUUU U RS 2.00 | 2.00 | 2.80 | 2.90 | 3.10
[ TN U I (U FORY RN FUUUUUOE RSN SRS 1.95 [ 2.00| 2.80 | 2.90| 3.10
2SR AU RUPUR AN AU FURS U PSS 1.90 [ 2.00 | 2.80 | 2.90| 3.10
- T FUUI AU SR SUUUION SN IO I 1.90 | 2.00 | 2.90 | 3.00| 3.10
[ TS PR SN it DA SR S I IO 1.90 | 2,00 | 2.80, 3.00| 3.10
| U SN AU FU PN RS U IO .1.8012.00| 2.80| 2.90| 3.20
5§ U R ISR R J PO P N IO 1.80 | 2.00 | 2.80| 2.90| 3.20
12, N ISUUUS VU FUURR FUUUUURN I 1.80 | 2.00 | 2.80| 2.90| 3.20
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Daily gage height, in feet, of Yadkin River at Siloam, N. C.—Continued.
N Day. Jan. | Feb. | Mar. | Apr. | May. | June. [July.| Aug. Sept.‘ Oct. | Nov. | Dec.
1.85 2,00| 3.10] 2.90| 3.10
2,05 | 2.05‘ 2,90 2.90| 8.10
2,10 2.2o§ 2.80 | 2.90 | 3.10
2,10 4......0 2.8 | 3,00 3.10
2.10 |...... 2.80 | 3.00| 3.10
2.10 2,80 | 3.00| 3.10
2,10 2.80 | 3.00 | 8.10
2,10 |...... 2.80 | 3.00| 3.10
2,60 [....... 2.80 | 3.10| 3.20
3.05 | 3.10| 3.10| 3.20
2,95 |...... " 3.60| 3.00| 3.20
3.00 | ..... 11.70 | 3.00 | 3.20
2,90 |...... 5.00 | 3.30 | 3.10
2.75 foen-n. 4,10 | 11.80 | '8.10
2,70 |...... 3.90 [ 11.30 | 2.20
2,00 |...... 3.70 [ 11.10 | 3.20
2,00 |...... 3.10 | 9.50 | 8.20
2,00 |-o--.. 3.10 | 3.30 | 8.60
2,00 |-..... 3.10 founnn. 3.70
4.60 | 4.70 | 4.60 | 4.60 | 4.60
4,70 | 4.60 | 4.60 | 4.60 | 4.60
4.70 | 4.60 | 4.60 | 4.60 | 4.60
4.60 | 4.60 | 4.60 | 4.60 | 4.90
4.60 | 4.70 | 4.60 | 4.60 | 4.80
4.60 | 4.70 | 4.60 | 4.60 | 4.60
4.70 | 4.60 | 4.70 | 4.60 | 4.60
4,70 | 4.60 | 4.70 | 4.60 | 4.60
4.60 | 4.60 | 4.60 | 4.60 | 4.60
4.60 | 4.60 | 4.60 | 4.60 | 4.60
6.30.| 4.60 | 4,60 | 4.60 | 4.60
7.40  4.60 . 4.70 | 4.60 | 4.60
12.20 4.60% 4,80 | 4.60 | 4.60
11.50 | 4.70 | 4.60 | 4.70 | 4.90
11.80 | 4.60 | 4.60 | 4.60 | 12.60
11.30 | 4.60 | 4.60 | 4.60 | . 9.30
12.60 | 4.60 | 4.60 | 4.60 | - 8.20
. 10.30 | 4.60 | 4.60 | 4.60 | 4.80
19 i 4.90| 8.40|4.70| 510 | 4.60 | 4.60 | 4.60| 4.70
200 i 4.90 | 8.60 | 470, 4.60 | 4.60 | 4.60 | 4.60| 4.60
2 5.30 | 10.30 | 4.60 | 4.60 | 4.70 | 4.60 | 4.60 | 4.60
b S 414.50 | 10.40 | 4.60'| 4.70 | 4.70 | 4.60 | 4.60 | 4.60
2B 8.00 | 9.60)4.60 7.30 | 4.60 | 4.60| 4.70 | 4.60
P D 6.00 | 8.80 | 4.60 |....... 4.60 | 4.60 | 4.80] 4.60
D S 5.50 | 8.40 | 4.70 | 7.40 | 4.60 |- 4.60 | 4.60 | 4.60
260 5.60 | 4.80 | 4.60 | 4.70 | 4.60 | 4.60 | 4.60 | 4.60
DT 5.60 | 4.80 [ 4.70 | 4.70 | 4.70 | 4.60 | 4.60| 4.70
28, 5.10 | 5.20 [ 4.60 | 4.60 | 4.70 | 4.60 | 4.60| 5.30
29, 4.50 | 8.40 | 4.70 | 4.60 | 4.80 | 4.60 | 4.60 | 12.90
80, 4.60 | 9.90 | 4.70 | 4.60 | 4.70 | 4.60 | 4.60 | 10.20
E) O 4.60 [....... 4.60 | 4.80 |...... 4.60 |.o.n.on 8.40
aGage carried away; replaced April 30.

b Flood estimated.
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Rating table for Yadkin River, of Siloam, N. C., for 1900-1901.
h(i?gglft, Discharge. hg?gglft. Discharge. hGe?gglft. Discharge. h%?gglft.' Dischérge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. - | Second-feet,
1.7 850 4.3 3,450 6.9 10,180 9.5 16, 940
1.8 870 4.4 3,700 7.0 10, 440 9.6 17, 200
1.9 900 4.5 3,950 7.1 10, 700 9.7 17,460
2.0 930 1.6 4,200 7.2 | 10,960 9.8 | 17,720
2.1 975 4.7 4, 460 7.3 11, 220 9.9 17,980
2.2 1,020 4.8 4,720 7.4 11, 480 10.0 18,240
2.3 1,070 4.9 4, 980 7.5 11, 740 10.1 18, 500
2.4 1,120 5.0 5, 240 7.6 12, 000 10. 2 18, 760
2.5 1,170 5.1 5, 500 7.7 12, 260 10.3 19, 020
2.6 1,220 5.2 5, 760 7.8 12,520 10.4 19, 280
2.7 1,270 5.3 6, 020 7.9 12,780 10.5 19, 540
2.8 1,320 5.4 6, 280 8.0 13,040 10.6 19, 800
2.9 1,370 | 5.5 6,540 8.1 | 13,300 | 10.7 | 20,060
© 3.0 1,420 5.6 6, 800 8.2 13, 560 10.8 20, 320
3.1 1,470 5.7 7,060 8.3 13, 820 10.9 20, 580
3.2 1, 540 5.8 7,320 8.4 14, 080 11.0 20, 840
3.3 1,630 5.9 7,580 8.5 14, 340 11.1 | 21,100
3.4 1,740 6.0 7, 840 8.6 14, 600 11.2 21, 360
3.5 1,880 6.1 8,100 8.7 14, 860 11.3 21,620
3.6 2,020 6.2 8, 360 8.8 15,120 11.4 21, 880
3.7 2,180 6.3 8,620 8.9 15,380 11.5 22, 140
3.8 2,350 6.4 8,880 9.0 15,640 11.6 22,400
3.9 2,540 6.5 9, 140 9.1 15,900 11.7 22, 660
4.0 2,740 6.6 9,400 9.2 16, 160 11.8 22,920
4.1 2,960 6.7 9, 660 9.3 16; 420 11.9 23,180
4,2 3,200 6.8 9, 920 9.4 16, 680 12.0 23, 440
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Estimated monthly discharge of Yadkin River at Siloam, N. C.

[Drainage area, 1,219 square miles.]

Discharge in second-feet. Run-off.
Month. Second- Rainfall.
Maximum. | Minimum, | Mean. fsegggfer Dlg%%he;n
mile.
1900. Inches.
August 3to 31 .. ... ... .i..oo... 1,031 0.86 0.91 2.56
September 1 to15 ..... [P P 937 LT .44 3.52
October .._..._........ 22, 660 1,220 2,295 1.88 2.17 5.62
Noverber_............ L 22,920 1,370 | 3,994 3.28| 3.65 |........
December _..._...._... L 2,180 1,470 1,538 | 1.26| 1.45 4.11
1901. T
January... .. ... ... 4,200 | . 1,540 1,738 1.43 1.65 3.18
February. ... ._._._._. 1,740 1,470 1,614 1.32 1.38 1.45
March ... _....._..... 20, 580 1,470 2,970 2.40 2,77 - 5.11
April 1 to 196 .. . . ... 1,762 1.45 1.08 8.04
May .................. 29, 940 3,950 5, 864 4.81 5. 54 7.69
June.. .. ... ... 23,180 3,950 10, 329 8. 47 9.45 7.79
July ..ol 14, 600 4, 200 5,601 4.59 5.29 5.37
“Angusto..o..o.o..o..... 25, 000 4, 200 8, 552 7.02 8.09 17.05
September ... ... 4,720 4. 200 4,295 3.52 3.93 3.98
October. ......._..._.. 4,720 4, 200 4,242 3.48 4.01 1.01
November........._... 4,720 4,200 4,235 3.47 3.88 1.15
December . .....__..... 25,780 4, 200 7,211 5.92 6. 82 9. 94
The year......_. 29, 940 1,470 4, 868 3.99 | b53.89 71.76

a Gage washed out by flood April 20.
MISCELLANEOUS MEASUREMENTS IN PEDEE OR YADKIN DRAINAGE BASIN,

The following miscellaneous measurement was made in the Pedee or
Yadkin drainage basin in 1902:
October 20: Pedee River at S. A. L. R. R. crossing, near Rockingham, N. C.,
discharge, 3,476 second-feet.
bANTEE RIVER DRAINAGE BASIN.

Santee River is formed by the ]unctlon of Congaree and Watel ee
rivers in the central part of South Carolina, and flows toward the -

southeast into the Atlantic Ocean about 10 miles north of Cape -

Romain, having a total length of about 180 miles (following the
course of the river) and draining an area of about 15,000 square
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miles. It is a navigable stream for its entire length, and of course
offers no opportunities for the development of power.

Wateree River, the more northerly of the two parent streams, rises
on the eastern slope of the Blue Ridge in McDowell County, N. C.,
and flows first to the northeast and then to the east, then bends
abruptly to the southeast and flows in this general direction across
the southern central portion of North Carolina and across the north-
ern central part of South Carolina to its junction with the Congaree,
practically paralleling the course of the Yadkin and Pedee rivers.
This stream is known throughout its course in North Carolina as
Catawba River, and also through that part of its course in South
Carolina above the mouth of Wateree Creek. The total length of
the stream is about 270 miles in a straight line, and about 450 miles
when all the windings are followed.

The Wateree is navigable as far as Camden, but above this point
the fall becomes too great and navigation is impracticable. In 1826
and following years the State of South Carolina spent large sums in
the attempt to render the river navigable by means of locks and dams.
Some large and important works were constructed at great expense,
but the undertaking was abandoned before their completion.

The drainage basin resembles that of the Yadkin in many respects,
the upper portion of the stream flowing between parallel ranges of
mountains from which it receives many tributaries affording much
power. The average width of the valley of the main stream in North
Carolina is only from 15 to 20 miles, and the fall in the main stream is
very considerable. The greater part of the drainage basin is hilly,
and the upper portions are mountainous. A number of the tributary
streams rise and flow for almost their entire length in high mountains.
About 65 per cent of the upper part of the basin is in forest. Lin-
ville River and John River, the principal tributaries in North Carolina,
flow 1n country of this character, and their basins are almost entirely -
forested. ‘

Wateree River crosses the fall line about 5 miles above Camden,
S. C., in rapids about 5 miles in length, with a total fall of about
52 feet. The Great Falls of the Catawba are some distance above.
This is the largest power-in South Carolina, and one of the largest in
the Southern States, the available fall being 173 feet.

The average rainfall on the basin is about 50 inches, the annual total
increasing as the stream is ascended. The maximum flood ever expe-
rienced on the river was in May, 1901, the gage reading at the Rock-
hill station being 24.15 feet and the measured discharge nearly
151,000 second-feet, or nearly 50 second-feet per square mile from
the drainage basin above the station. The greatest flood previously
experienced on the stream was in 1865. This was only about 2 feet
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lower than the flood of May on the lower part of the river, but the
May rise exceeded all previous records on the upper.portion of the
river by from 8 to 15 feet.

The minimum flow recorded for the Rockhili station is 1,300 second-
feet, or about 0.43 second-foot per square mile. The maximum flow
is about 116 times the minimum.

The Congaree, the second and more southerly of the two streams
which by their union form the Santee, is formed by the junction of
Broad and Saluda rivers between Lexington and Richland counties,
S. C., whence it flows in a general southeasterly direction, but in a very
tortuous channel, for about 60 miles to its junction with the Wateree.
The stream is navigable to Columbia, the capital of the State. There
it crosses the fall line, giving rise to a very fine water power, the only
one on the stream, which is being extensively used in the manufa(,tur-
ing enterprises of Columbia.

Broad River rises on the eastern slope of the Blue Ridge near
Hickory Nut Gap, in the southwestern part of McDowell County and
the northeastern part of Henderson County, N. C., and flows in a
general southeasterly direction across a portion of southern-central
North Carolina and of northern-central South Carolina to its junction
with the Saluda at Columbia. The length of the river in a straight
line is about 128 miles, but it is much greater if the course of the river
is followed.

In general character the drainage basin closely resembles those of
the Yadkin and the Catawba. Tt lies entirely above the fall line, is
without lakes, and is well wooded, especially in the upper portion, andv
the soil is generally loose and porous.

The rainfail of the basin averages about 51 inches, of which about
13 inches fall in spring, the same in summer, about 10 in autumn, and
about 15 in winter. It is probable that the precipitation in the region
about the headwaters is much greater than these amounts indicate.

The maximum flood recorded at the Alston station on this stream,
25 miles above Columbia, occurred in May, 1901, the estimated dis-
charge being 131,000 second-feet, equivalent to about 28 second-feet
per square mile. The minimum flow recorded at the same place is
1,660 second-feet; equivalent to 0.36 second-foot per square mile.
The maximum flow is therefore about 79 times the minimum.

Saluda River is formed in western South Carolina by the junction
of the north, south, and middle forks, and flows southeast to its j junc-
tion with Broad Rlve1 the length of the stream being about 110 miles
in a straight line. The three forks are mountain streams, and the
character of the drainage basin is similar to that of Broad River.

The average rainfall over the basin of the stream is 51 inches, the
amount and seasonal distribution being similar to that on the Broad.
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The maximum flood recorded at the Waterloo station on this stream
occurred in February, 1902, the rise being 23 feet above low water, and
the estimated discharge being about 18,500 second-feet, equivalent to
about 18 second-feet per square mile. The minimum discharge so far
recorded is 290 second-feet, or about 0.28 second-foot per square mile.
The maximum discharge is therefore about 64 times the minimum.

The United States Geological Survey has maintained the following
stations in this basin, under the direction of E. W. Myers: On the
Catawba, near Rockhill, S. C.; at Catawba, N. C., and near Morgan-
town, N. C.; on the John, near Morgantown, N. C.; on the Linville,
near Br 1dgewater N. C.; on the Broad (of the Carolmas), near Alston,
S. C.; on the Saluda, near Waterloo, S. C.

CATAWBA RIVER NEAR ROCKHILL, 8. C.

This station was established by C. C. Babb on September 3, 1895.
It is located at the bridge of the Southern Railway, 3 miles south of
Fort Mill, S. C., and is about 60 miles below’ the Catawba station,
now abandoned. The gage, a wire gage of the ordinary type, is fas-
tened to the upstream guard rail on the upper side, the 2-foot mark on
the rod being over the center of the second vertical compression mem-
ber of the second truss from the south end of the bridge. The dis-
tance from the zero of the rod to the outside edge of the pulley wheel
is 1.3 feet, and from the end of the weight to the pointer on the wire
is 52.96 feet. ‘

The length of the gage was frequently verified during 1902 and was
found correct. The station is reached from Rockhill by private con-
veyance. The channel of the stream is curved above and below the
bridge, which crosses at the head of a bend. The current flows at an
angle with the bridge and is swift; the water is shallow at ordinary
stages of the stream, and the bottom rough. Altogether, the station
is a poor one. The observer is D. A. Morris, a farmer living near
the bridge. : '

The following discharge measurements were made during 1902 by
J. S. Henderson and B. S. Drane:

May 13: Gage height, 2.20 feet; discharge, 4,013 second-feet.

August 8: Gage height, 1.70 feet; discharge, 3,086 second-feet.
August 29: Gage height, 1.62 feet; discharge, 2,504 second-feet.
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Daily gage height, in feet, of Calawba River near Rockhill, S. C.

Day. Jan. | Feb. | Mar. | Apr. | May. |June.|July. | Aug. |Sept. | Oat. | Nov.| Dee.
15.30 | 4.10 { 2.30 | 2.00 | 2.20 | 2.10 | 1.60 | 1.90 | 1.80 | 4.25
11,90 | 8.90 | 2.30 | 2,00 | 2.10 [ 2.10 | 1.60 | 2.30 | 1.75 | 2.90
6.30 | 3.50 | 2.30 | 2.00|2.00|2.10|1.60|2001.70! 5.60
5.60 | 3.10 | 2.30 | 2.00 | 2.00 | 1.90 | 2.70 | 1.80 | 1.70 | 5.10
4,00 [ 3.00 | 2.30 {1.90 | 1.90 | 1.90 | 2.80 | 1.90 | 1.70 | 4.00
4,00 | 3.00 | 2.30 | 1.90 | 2.00 [ 1.80 | 2.40 | 3.20 | 1.70 | 3.60
4,00 | 2.90 | 2,20 | 2.10 | 1,90 | 1.80 | 1.70 | 3.10 | 2.00 | 3.40
3.40 | .00 | 2.20 | 1.90 [ 1.90 | 1.70 | 1.60 | 2.20 | 2.45 | 2.75
3.50 | 3,20 | 2.20 [ 2.20 [ 1.90 [1.70 | 3.20 | 1.90 | 2.00 | 2.50 .
3.40 | 3.10 | 2.20 | 2.10 | 2.40 { 1.70 | 5.50 | 1.80 | 1.80 | 2.80
3.20 | 2.90 | 2,20 | 2.00 | 2.60 | 1.70 | 3.50 | 1.90 | 1.80 | 2.15
3.00 | 270 | 2.20 { 1.90 | 2.50 | 2.00 | 2.40 | 2.40 | 1.80 | 2.15
3.30 [ 2.60 | 2.20 | 1,90 | 2.50 [ 2,10 | 1.90 | 2,20 | 1.75 | 2.40
3.10 | 2,60 | 2.20 | 1.90 | 2.40 | 6.00 { 1.80 | 2.70 | 1.70 | 2.40
3.00 [ 2.50 | 2.30 | 2,00 | 2,30 | 3.50 [ 1.60 | 2.30 | 1.70 | 2.30
3.00 | 2.50 | 2.40 | 6.60 | 2.20 | 2.40 | 1.60 | 2.00 |'1.70 | 2.15
3.40 | 2.40 ) 2.30 |16.40 | 2,10 | 1.85 | 1.60 | 1.80 | 1.70 | 2.65
5.30 | 2,70 | 2.40 | 7.40 | 2.00 | 1.80 | 1.60 | 1.80 | 6.10 | 3.20
3.90 | 2,60 | 2.40 | 4.10 [ 1.90 | 1.70 | 1.60 | 1.60 | 2.50 | 2.90
3.40 | 2.60 | 2.60 | 2.60 | 1.90 { 1.70 | 1.60 } 1.60 | 2.60 | 2.50
3,10 | 2.60 | 2.50 | 2.50 | 1.90 | 1.70 | 1.60 | 1.60 | 2.10 | 2.30
3.10 | 2.60 | 2,50 | 2.40 | 1.90 | 1.70 | 1.60 | 1.60 | 1.90 | 3.80
3.00 | 2.60 | 2.50 [ 2.40 | 2,10 | 1.70 { 1.60 | 1.60 | 1.90 | 3.20
2,90 | 2.60 | 2.40 | 2.40 | 1,90 | 1.70 | 1.60 | 1.60 | 1.%0 | 3.00
2.80 | 2,50 | 2.80 { 2.40 | 1.90 | 1.70 | 1.60 | 1.60 | 1.80 | 2.60
2.80 | 2.50 | 2.70 | 2,30 | 2.10 | 1.60 | 1.60 | 1.60 | 2.40 | 2.40
2.80 1250 | 2.50 | 2.20 | .90 | 1.60 | 1.60 | 2.00 | 2.40 | 2.25
2.70 | 2.40 | 2.50 | 2.20 | 1.90 | 1.60 | 1.60 | 3.80 | 2.20 | 2.15
3.80 | 2.40 | 2.40 [ 2.20 | 1,90 | 1.60 [ 1.60 | 2.70 | 2.10 | 2.10
9,90 | 2.30 | 2.10 [ 2.20 | 2.00 | 1.60 [ 1.70 | 2.70 { 1.80 | 2.10
6.20 |...... 2.00 |...... 2,10 | 1.60 |...... 2,00 R 2,30

Raiing table for Catawba

River near Rockhiil, S. C., for 1902.

Gage
height.
Feet.
1.6
1.8
2.0
2.2
2.4
2.6

Discharge.

- Second-feet.

2,700
3,100
3,550
4,000
4, 450
4,900
5,350
5, 800

h(g?ggt?t. Discharge. h(é}iagg}?t. Discharge. hggggift. Discharge.

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
3.2 6, 300 4.8 10, 800 8.5 26, 500
3.4 6, 800 5.0 11, 500 9.0 29, 000
3.6 7, 300 5.5 13,275 9.5 31, 500
3.8 7, 800 6.0 | 15,250 | 10.0 | 34,000
4.0 8, 300 6.5 | 17,275 10.5 | 36,750
Co4.2 8,900 7.0 19, 500 11.0 | 39,500
4.4 9, 500 7.5 21, 750 11.5° 42, 500
4.6 10, 100 8.0 24, 000 12.0 45, 500
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Estimated monthly discharge of Catawba River near Rockhill, 8. C.

[Drainage area, 2,987 square miles.]

Discharge in second-feet. Run-off.
Month. . Second- C
Maximum,. | Minimum, Mean. {fs‘iag.gr Dlg%ﬁ;n
mile.
1902. 1
January ... . ... ... . ... 21, 750 4,675 6,019 2.02 2.33
February ... ... ... . ... 29, 000 4, 900 8, 846 2.96 3.08
March.. ... ... ... _.......... 70, 400 5,125 11,724 3.93 4.53
April ..., . 8,600 4,995 5,868 | 1.80 2.01
May. .. e | 5,125 3,550 " 4,290 1.44 1.66
June (... L........ 79, 400 3,325 7, 580 2.54 2.93
July oo 4,900 | 3,325 | 8,717 1.24 1.43
August ..o 15,250 | 2,700 | 3,634 122 1.41
September.._. .. S, 13,275 2, 700 3,651 1.22 1.36
October.................._..... 7, 800 2,700 3, 804 1.27 1.46
November .. ... .. ......... 15, 650 2,900 3,830 1.28 1.43
December ... ... ... ... ... | 13, 650 3,775 5, 686 1.90 2.19
The year ... ... ... ... - 79,400 2, 700 5,512 1.90 25.82

CATAWBA RIVER AT CATAWBA, N. C.

This river rises in the western part of North Carolina, flows east,
then south to the central part of South Carolina, where it unites with
the Congaree to form the Santee River. At a number of points along
this river there are water powers which may be developed. Near its
source Catawba River flows through a mountainous country, which
becomes flatter as the South Carolina line is approached. The greater
part of its drainage basin is covered with woodland or forest. The
station at Catawba was originally established by E. W. Myers in July,
1896, but was abandoned on December 31, 1899. It was located at the
Southern Railway bridge, about one-half mile from Catawba, N. C.
The river is straight above and below the bridge; the current is swift
and evenly distributed across the stream. The channel is obstructed
by three piers. At time of highest water the west bank overflows
slightly and the sandy bed cuts out in places. The observer is C. A.
Reed, jr., a clerk in the post-office at Catawba, N. C. Discharge meas-
urements were made from the plank walk underneath the bridge. The
railway bridge here is a deck bridge, and the gage was located on a
footway which was laid along the lower system of bracing. When the
station was visited 1n October, 1899, it was discovered that the span
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on which the gage was located was to be removed, so it became neces-
sary to move the gage rod, which was done as follows:

A small temporary gage was installed to discover any change in the
stage of the river while the gage was being removed. The distance .
from the weight to the pointer on the wire was measured and found
to be correct when the gage reading was taken and recorded, as was
also the reading of the temporary gage. The rod was then moved to
the position which was chosen for it and securely fastened to the
guard rail on the downstream side and on the second span of the bridge
from the west. .The zero of the rod is over the center of the second
floor beam from the west end of the second span from the west end of
the bridge. From the zero of the rod to the outer rim of the pulley
wheel is 2.6 feet. The small temporary gage was then read, and it
was found that the reading was unchanged; so the gage in its new
position was given the same reading which it had before. The length
of the wire rope from the end of the weight to the pointer on the
wire was then measured and found to be 55.25 feet. On June 13,
1900, the station was reestablished as a temporary station to assist in
the study of the hydrography of the southern Appalachian region.
The wire gage was suspended from the bridge and was referred to a
painted gage rod, which was divided into feet and tenths and nailed
to the guard rail. The initial point of sounding was on the west end
of the bridge.

The station was again abandoned in April, 1902, as the section had
been so badly injured by floods and by repairs to the bridge that it
was almost worthless as a point of measurement. The drainage area
above this station is 1,535 square miles.

Daily gage height, in feet, of Catawba River at Catowba, N. C.

Day. Jan. Feb, | Mar. | Apr. Day. Jan. { Feb. | Mar. | Apr.

1902 . | 1902. .
Y 3.85 | 11.80 5.85 || 17...coiiiiaaal, 2.55 2.60 6.50 |.......
N P 3.35| 8,20 4,60 || 38......iiiiiiants 2.50 2.60 4.20 |.......
. 2 4.60 6.50 3.8 || 19.cceieiiiiann 2.50 2.60 8.95 |.......
4ol cerieees| 435 5.25 325 ) 200 . iiiiiiiaana, 2.50 2.60 3.80 |.......
B 3.25 4.06 4.40 3.00 | 2L . .iiiieenann.. 2.50 2.85 8.55 |.u.....
6 i - 3.20 4.05 3.85 3.00 2.50 { 3.60 3.25 |.......
T ot 3.20 3.80 3.60 3.00 2.50 3.35 3.10 |.......
- S 3.16 3.60 3.46 3.20 2.50 | 3.10 3.00 |.......
9l 3.05 2.85 3.30 3.CH 2.60 | 820 2.9 |.......
0. 2.90 2.60 3.15 3.00 2.50 | 6.70 2.85 |.......
3 2.80 |- 2.60 3.10 3.00 2.50( 4.7 2.85.......
2.80 | 2.60 3.00 |........ 3.256 | 19.00 3.90 i.......
2.76 2.60 3.00 |........ 4.10 |........ 13.25 |.......
4. e 2,70 2.60 3.16 |eeunn... 3.80 [........ 6.70 |.......
5.l 2,70 2.60 410 |........ 3.50 |........ 6.10 |.......

6.l 2.60 2.60 4.90 [........
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CATAWBA RIVER NEAR MORGANTON, N. C.

This station was established on June 19, 1900, in connection with the
hydrographic investigation of the southern Appalachian area which
was then in progress, and was located on the highway bridge on the
road from Morganton to Hartland. A wire gage of the usual type
was established, with a horizontal scale board graduated to feet and
tenths. ‘ ‘

The river is straight for a considerable distance below the bridge,
but there is a bend of nearly a right angle about 200 to 300 feet above.
The banks of the stream are very high, having never been overflowed.

Previous to the establishment of this station the highest known
 flood in this stream rose to the level of the bridge floor, a height of
about 28 feet; but in May, 1901, the river rose throughout this part of
its course from 8 to 15 feet higher than ever before known, and the
bridge and gage were destroyed.

The bed of the river is of sand and mud, with some loose rock, and
will probably shift to a very slight extent during severe floods. This
station was maintained only during 1900 and was abandoned at the end
of that year. , :

During 1900 the following discharge measurements were made at this
station:

June 13: Gage height, 1.33 feet;” discharge, 1,393 second-feet.
June 18: Gage height, 2.50 feet; discharge, 4,030 second-feet.
July 6: Gage height, 1.30 feet; discharge, 1,164 second-feet.

August 8: Gage height, 0.60 foot; discharge, 558 second-feet.

September 24: Gage height, 0.50 foot; discharge, 525 second-feet.
November 7: Gage height, 1.50 feet; discharge, 1,374 second-feet.

Daily gage height, in feet, of Catawba River near Mo'rgahton, N. C.

Day. | June. July, | Aug. | Sept. Oct. Nov. | Dec.

1900.
Y PO 1.53 0.97 0.60 0.50 1.25 1.35
PRSP PPN 178 .83 .| .50 125| 12
S 2 PP 1.60 .78 .60 .58 2.70 1.65
R PR 1.48 .75 .53 1.00 1.70 2.40
5 P P 1.43 .15 .55 1.20 1.45 2.30
PR PR 1.30 .70 .50 1.10 1.70 1.97
R PO 1.28 70 .45 .80 1.56 1.60
- Y BN 1.20 65 .50 .85 1.25 1.45
PR SR 1.10 63 .45 80| 135 1.50
L N B 1.50 60 .45 .75 1.20 1.40
Y PO .00 . . .33 .65 1,20 1.26
R L R 1.00 b7 .35 60 1.20 1.20
Y R 1.26 .65 .33 .55 1.10 1.10
U AU 1.00 .65 1.55 68| 1.2 1.05
L A I BN .9 .63 2.50 53 L2 1........
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Daily gage height, in feet, of Catawba River near Morganton, N. C.—Continued.

Day. June. | July. | Aug. | Sept. Oct. Nov. Dec.
1900.
L[ USRNSSR ISR 0.90| 035 25| 0.53| 1.25|.......
L PSRN IUROP 87| 63| 125 53| 125 (...
18 .87 631 1.15| .53 | 1.00|........
19 L 250, .88 | .58y 80| 53 150 (...
20 e .60 .8 45| .68| .53| 125|.......
) TSRO SPR 160 .87 .45 .63] - .50| 1.00|........
22 L 3.87| .s3| 65| .a3| .s0! 1.50|........
D SO USORT 3.05{ .80 78| .55 | 8&55] .95).......
Qe 3.87| .93 58 53| 6.48| 1.50 [.......
0B e 3.60 | 1.23 80| .55| 415] 1.90|........
SRR 5.00| 1.25| .60 .53 | 2.95| 4.30| ...
O 2.30 | 2.63 53| .53 | 1.80| 8.20|........
s S 2,28 | 1.05 63 48| 1.60| 2.30|.......
R L95| 1.10| .65| .55 1.60| 1.60 |........
| U 170| 1.45| 60| 53| 1.40| 1.52|........
) DTSSR SRR 143 ] .55 |ooe..... 135 |,
Rating table fdr Catawba River near Morganton, N. C., for 1900.
h%?g et' Discharge. h(é?gglft. ‘ Discharge. h%?gﬁt‘ Discharge. h(g?gglft. Discharge.
i
Feet. Second-feet. Feet, .' Second-feet. Feet. Second-feef. Feel. Second-feet.
0.3 455 2.2 | 2,310 4.1 5,470 6.0 8,700
4 49 || 2.3 | 2470 | 4.2 - 5640 | 65 | 9550
.5 525 2.4 | 2630 4.3 5, 810 7.0 | 10,400
.6 560 2.5 1 2,790 | 4.4 5,980 7.5 | 11,250
: |
T 620 2.6 1 2,90 | 4.5 6, 150 8.0 | 12,100
h |
.8 690 2.7 ; 3,110 1 4.6 6,320 8.5 12, 950
.9 770 2.8 3,270 E 4.7 6,490 | 9.0 | 13,800
I
1.0 860 2.9 3,430 | 4.8 6,660 : 9.5 14, 650
1.1 955 3.0 3, 600 4.9 6,830 | 10.0 15, 500
1.2 1,055 3.1 3,770 5.0 7,000 | 10.5 | 16,350
1.3 1,160 | 3.2 3,940 5.1 7,170 11.0 17, 200
14 | 1,265 1 3.3 | 4,110 5.2 | 7,340 | 115 | 18,050
| 15 | 1,875 | 3.4 | 4,280 || 5.3 | 7,510 | 12.0 | 18,900
1.6 1,485 E 3.5 4,450 5.4 7,680 || 12.5 | 19,750
1.7 1,600 || 3.6 4,620 5.5 . 7,850 13.0 20, 600
1.8 1,725 | 8.7 4,790 5.6 | 802 | 13.5 | 21,450
1.9 1,860 | 3.8 4,960 5.7 8,190 || 14.0 | 22,300
'2.0 2,000 P39 - 5,130 5.8 » 8, 360
2.1 2,150 4.0 5, 300 5.9 8,530
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Estimated monthly discharge of Catawba River near Morganton, N. C.

[Drainage area, 758 square miles.]

Discharge in second-feet. Run-off.
Rainfall
Month. Second- . |in inches.
Maximum. | Minimum. Mean. fse‘;ti zg'eer Diﬁ%%he;“ in inenes

mile.
1900.

Junee e il 2,948 | 3.89 1.74 9.01
July ... 3,000 690 1,092 | 1.440 | 1.66 4.24
August_......._.._.... 815 507 597 .97 .91 1.96
September ... ... 2,790 473 734 .96 1.08 4.23
October .........._.._. 13,035 525 1,698 | 2.24 2.59 9.76
November..._..._..._. 5, 810 815 1,562 | 2.06 2.80 |........
Decemberd. ... .| ... .. IRSARRE 1,462 | 1.93 1.00 4.58

al2 days. b14 days.

JOHN RIVER NEAR MORGANTON, N. C.

This station, like the one on the Catawba River near Morganton,
was established in connection with the hydrographic investigation of
the southern Appalachian area. It was located on the highway bridge
on the road from Morganton to Lenoir. -

A wire gage was established similar to that at the Morganton sta-
tion, the gage rod being nailed to the guard rail on the downstream
side of the bridge. ‘

The section presented at this station is fairly good at all times,
though for a part of the way the bottom is rough and rocky. The
river banks are high and are never overflowed, the bed is permanent,
and the course of the stream is straight for some distance above and
below the station.

This station was abandoned on December 31, 1901.

Discharge measurements of John River near Morganton, N. C.

Date. | Hydrographer. Gage height.| Discharge.

1900. Feet. Second-feet.
June13 _. ... ......oii.il.. E.W.Myers - .vcocecacaaann 2.64 465
June 19 . .. L. L...lill. (¢ 1 3.50 1, 202
July 6. . o0 e, 2.63 511
August 8 ... ... . ... o do ..... e 1.90 135
September 24 . ... ... . ... do i 1.90 148
November 7 ... . ... ... . .| ... 6 Lo 2.32 367 -
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Daily gage height, in feet, of John River near Morganion, N. C.

Day. Jan. | Feb., Mar. | Apr. | May. |June.|July.| Aug. |Sept.| Oct. | Nov.| Dec.
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Daily gage height, in feet, of John River near Morganton, N. C.—Continued.

SANTEE RIVER DRAINAGE BASIN.

79

Day. Jan. | Feb.| Mar. | Apr. | May. [June. July‘ Aug. {Sept.| Oct. | Nov.| Dec.
2,40 | 223 ] 2.25| 4.16| 6.15|...... 2,70 | 6.11|2.90| 2.60|2.47| 2.90
2.83 |oceieifoenent 3.70 | 4.80|4.70 [ 2.70 | 4.40|2.87 | 2.55|2.50 | 2.90
2,33 12,20 | 2.90| 3.53 | 4.40 ,4.15 | 2,63 |....... 2,88 ] 2.552.50 | 3.00
2.30 | 2.23 | 13.60 | 3.38 |....... 3,80 | 2.60 | 4.55{2.80 | 2.50 | 2.43 | 3.42
...... 2.23| 6.15 | 3.27| 6.55|3.65|2.57 | 4.60 | 2.70 | 2.50 | 2.42 | 2.90
2.28 | 2.23| 4.05|....... 5.00 | 3.60 |...... 4.483.60 | 2.53|2.35 | 2.8
2.28 ... 3.85| 3.08( 4.20(3.50|2.60 | 4.43|3.10 | 2.50 | 2.38 | 15.00
2.33 |...... 3.75| 3.00| 3.9 |...... 8.60 | 6.15|38.15| 2.55|2.30 | 9.00
p2%: - 38 PPN PR PRSP PO SRS 2.73 | 65,90 |...... 2.50 |...... 6.45
Rating table for John River near Morganion, N. C., for 1900 and 1901.
h(g?gglsg. Discharge. hg{,é'gft. Discharge. h(e;{’ég;flt. Discharge. hg{’é' . | Discharge.
Feet. Second-feet. Feet. Second-feet. || - Feet. Secon;i;feet. Feet. Second-feet.
1.7 80 3.6 1,075 5.5 2,215 7.4 3, 355
1.8 110 3.7 | 1,135 5.6 2,275 7.5 3,415
1.9 140 ‘ 3.8 1,195 5.7 2,335 7.6 | 3,475
2.0 185 3.9 1, 255 . 5.8 2,395 7.7 3,535
2.1 233 4.0 1,315 5.9 2, 455 7.8 3,595
2.2 281 | 4.1 1,375 6.0 2,515 7.9 3,655
2.3 320 | 42 | 1,435 | 6.1 | 2,575 8.0 | 3,715
2.4 . 877 | 4.8 1,495 | 6.2 2,635 8.1 3,775
2.5 425 4.4 1,555 | 6.3 |. 2,69 8.2 3,835
2.6 475 i 4.5 1,615 6.4 2,755 8.3 3,895
2.7 535 || 4.6 1,675 6.5 2,815 8.4 3, 955
2.8 595 ‘ 4.7 1,735 6.6 2,875 8.5 4,015
2.9 l 655 ‘ 4.8 1,795 6.7 2,935 8.6 4,075
3.0 | 715 || 4.9 1, 855 6.8 2, 995 8.7 4,135
3.1 \‘ 775 5.0 1,915 6.9 3, 055 8.8 4,195
3.2 | 83 5.1 1,975 7.0 3,115 8.9 4,255
3.3 ‘ 895 5.2 2,035 7.1 3,175 9.0 4,315
3.4 ‘ 955 5.3 2,095 7.2 3,235 |
3.5 | 1,015 5.4 2,155 7.3 3,295
}
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Estimated monthly discharge of John River near Morganton, N. C.

[Drainage area; 213 square miles.]

Discharge in second-feet. Run-off.
Month. Second- . Rainfall,
Maximum. | Minimum, Mean. f:;&ﬁir D&%‘i&;n
mile.

1900. TInches.
June@ ___ e, 869 4.08 1.82 8.26
July ..o .. 535 233 330 1.55 1.79 4. 95
August b ... 169 .79 .53 1.22
September ¢ . _________ ... .. ... feee e 177 .83 .65 2.49
October ....__..... .__. 7,735 95 567 2.71 3.13 9.83
November............. 1,645 209 391 1.84 2,05 [.o......
December ... _......__. 955 281 455 2.14 247 | 4.74

1901.
January...__._ .. _____. 2, 3056 329 502 2. 36 2.72 3.09
February...........__. 505 281 32| 1.65| 1.72 2.26
March ___..........._. 6, 075 233 709 | 3.33¢ 3.71 6.77
April ... .. o 9,535 475 1, 447 6.79 7.59 9.21
May ..o 11,215 425 1,485 6.97 8.04 9.28
June.. ... ... .. .._. 4, 285 655 1,426 6.69 7.47 9.13
July ..o .. 4,075 450 783 3.68 4.24 1.80
August. ... ... 9,115 377 1,923 9.03 | 10.40 19. 44
September ... ._._... 2, 005 535 - 853 4.00 |. 4.46 4.35
October ... ... P 775 - 425 531 2.49 2.87 .97 .
November.._....._.... 450 329 419 1.97 2.19 .87
December ............. 10,315 353 1,458 6.48 7.48 |  8.42

The year__.__.___. 11,215 233 991 4.62 | 62.89 75.59
al2 days. o 518 days. ¢2]1 days.

LINVILLE RIVER NEAR BRIDGEWATER, N. C.

This station, one of the temporary stations established in connection
with the hydrographic investigations of the southern Appalachian
region, was established on July 38, 1900, and was located at Poole’s
mill, just above the ford on the road from Morganton to Marion, the
gage being near the tailrace of the mill. The gagings were made about
200 feet below the site of the gage.

Owing to the construction of the gage it was placed so that a rise
in the stage of the water surface was indicated by a decrease in the
recorded figures, and vice versa, the effect being the same as if the
stage of the water surface had been determined by direct measurement
down from a fixed point, the gage being placed upside down, '
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This peculiarity of the gage was not noted in the previous publica-
tion of the gage heights and discharge measurements in Water-Sup-
ply Paper No. 48, page 142; but the gage heights here given are
rectified by subtracting each reading from 12 feet, the rod being 12 -
feet long, and the rating table for this station is made out for the rec-
tified gage heights.

The bed of the river is extremely rough and rocky throughout its
entire course, and a section perfectly suitable for making discharge
measurements could not be discovered. There are no bridges, so that
it was necessary to make the gagings by wading, and as the rise is
considerable and the current velocity very great at high water no
measurements of flood discharge were possible.

The bench mark to which the gage was referred is a cross cut in the
rock cliff on the left bank of the stream, at the point of gaging; and
the initial point of sounding was the end of a log which is sunk in the
sand of the right bank. The drainage area above this station is rough,
‘mountainous, and largely forest covered.

Discharge measurements of Linville River near Bridgewater, N. C.

Date. h%?gglft. Discharge. . Date, hg?gglft. chgli‘sg_e.

1900. Feet.  |Second-feet. 1900. ' Feet. Sec.-feet.
Juneld. ... .l ... 2.08 104 || August 17 .. .-o_..... 1.85 78
July3...............i 2.46 216 || September 21 ... ... 2.20 55
July 10. .. .. e 2.10 116

Daily gage height, in feet, of Linville River near Bridgewater, N. C.

Day. July. | Aug. | Sept. Oct. Day. July. | Aug. | Sept. Oct.

1900. . : 1900,
SO SR 217 18| 22 |[17..c.ccooo..... 2,17 1.87| 2.83[........
T IUURT 2,08 1.83| 233 18......c........ 2,17 | 1.87| 2.33|........
S 2,46 | 212| 1.79] 242 19............... 196 192 .2.00|........
Y C2.64) 217| 179|250 || 20............... 2,00 1.92| 2.00|........
L T 2,42 208 L75] 242 2. ..e........ 2,25 | 1.87| 208 |........
[ 2.46 | 1.92| 1.75| 242 22............... 2.08| 1.83| 2.08|........ .
2T 2,37 200 17| 237 2%............... 2,08 1.83| 2.08|........
- S 2.42| 1e2| 17| 237 | 24............... 2.08| 1.83| 2.08|........
L I ©2.20 | Le2| L7L| 287 25eiiio.... 217 1.79) 200 |........
(1 T 242 19| 17 2.37 || 260eenieinnnnn.. 2,08 1.83| 1.62[........
b OO 2.37| 1.92| 17| 242 27............... 2,25 | 179| 1.92|........
120, 2.33| 192| 1L67| 250 es............... 2251 1.79| 1.87|..c.....
T c2.371 192 1.67| 256 20............... 2,08 179| 2.25|........
| VT 2,33 1.87| L71| 256 80............... 217 1790 2925 (........
b T 22| 192| 1.79........ F:) SO 2,08 | 179 |eoeeeeiifooenn.n.

[ (TR, 233 192 4.50|........

IRR 83—03——6
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Rating table for Linville River near Bridgewater, N C., for 1900.

hgfggl;et. Discharge. hgiaggﬁt. Discharge. h(;?ggt?t. Discharge. ! h(g{’:gglft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.6 5 | 2.4 194 3.2 515 4.0 835
1:7 63 2.5 235 3.3 555 4.1 875
1.8 78 2.6 275 3.4 595 4.2 915
1.9 84 2.7 315 3.5 635 4.3 955
2.0 97 2.8 355 3.6 675 4.4 995
2.1 112 2.9 395 C 3.7 715 4.5 1,035
2.2 132 3.0 435 3.8 755
2.3 160 3.1 475 3.9 795
Estimated monthly discharge of Linville River near Bridgewater, N. C.
' [Drainage area, 86 square miles.]
Discharge in second-feet. Run-off.
Month. Second- .| Rainfall.
Maximum. | Minimum. Mean. f:gf“ﬁ%r Di;‘zmslfl
mile.
1900. ' Inches.
July ... .. 295 -90 154 1.79 2.06 3.75
Auvgust_ ... .. 122 73 83 .96 1.11 3.20
September ... _....._. 1,035 59 122 1.41 1.57 2.79
Octobera. ..o | .. 191 222 1.16| 11.54

aFourteen days’ record.
BROAD RIVER (OF THE GAROLINAS) NEAR ALSTON, 8. C.

This station was established by E. W. Myers on July 3, 1896, and
is located at the Southern Railway bridge, near Alston, S. C., about
25 miles above Columbia. The length of the wire gage is 42.65
feet. The section here is not a good one, being broken by the foun-
daticns of an old bridge crossing at the same place as the present one.
The bed is flat, muddy, and somewhat shifting. The river is straight
for a long distance above and below the station. The current is swift
and the velocity fairly uniform across the section. The observer is

G. M. Heron, a farmer, of Alston, S. C.

- The following discharge measurements were made during 1902 by
B. S. Drane: ,
June 14: Gage height, 2.60 feet; discharge, 4,224 second-feet.

July 19: Gage height, 3.40 feet; discharge, 3,757 second-feet.
August 9: Gage height, 3.10 feet; discharge, 3,143 second-feet,
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Daily gage height, in feel, of Broad River near Alston, S. C.
Day. Jan. | Feb. | Mar. | Apr. | May.| June. {July.| Aug. | Sept.| Oct. [ Nov.| Deec.
1902.
) 15.82 | 13.70 | 19.55 | 7.80 | 4.75 | 8.70 | 3.65 | 8.65 | 3.15 | 4.25 | 3.80 | 10.80
e i 9.50 | 21.17 | 20.30 | 6.50 | 4.85 | 8.25 | 3.45 | 4.15 | 3.05 | 4.20 | 3.80 7.53
- S, 7.10 1 20.88 | 16.15 | 6.08 | 4.60 | 4.10 | 3.25 | 8.70 | 3.05 | 3.40 | 3.60 | 13.28
e 6.45 | 14.07 | 9.98 | 5.90 | 5.15{ 3.65 | 3.25 | 4.20 | 2.95 | 3.30 | 3.40 | 12.13
LS 5.90| 870 | 7.82|5.795 | 4.70 | 3.55 | 3.45;3.40 | 4.70 | 4.10 | 3.60 8.90
B 540 | 6.50 | 7.07 | 5.70 | 4.50 | 3.40 | 3.25 3. 60 | 4.55 | 4.90 | 3.50 7.40
T e 5,40 | 6.10| 6.60 | 5.40 | 4.40 | 3.35|3.30 | 3.35 | 3.40 | 5.90 | 4.90 6.35
- 5.30 |+ 5.80 | 6.10 | 6.20 | 4.40 | 4.10 | 2.90 | 3.30 | 3.20 | 4.60 | 4.70 5,60
D 5,20 560 | 6.40 | 6.05 | 4.835 | 3.87 | 8.55 | 3.10 | 3.45 | 3.80 | 4.10 5.00
100 5.05| b5.15| 6.25 | 5.60 | 4.25 | 8.55 | 3.80 | 3.25 [10.35 | 3.60 | 3.90 4.65
O 4,90 5.10| 5.95|5.30 | 4.35 | 3.45 | 8.75 | 3.50 | 9.00 | 4.90 | 3.40 4.565
B 4.85| 5.00| 5.75|5.20 | 5.05| 3.30 | 4.16 ] 3.15 | 5.10 | 4.30 | 3.80 4.10
) 2 4,55 | 4.90 | 5.8515.20 | 4.15| 3.25 | 4.15 | 3.45 | 4.05 | 4.90 | 3.50 6.15
L 4.45| 4.8 | 6.35[5.15 | 4.20 | 2.40 | 4.25 [ 3.20 | 3.75 [ 4.40 | 3.45 4.55
L 4,55 | 4.70| 5.70 | 5.05 | 4.05 | 4.3518.756 | 4.65 | 3.46 [ 5.10 | 3.40 | 4.40
16 4.50 | 4.90| 7.50{ 5.15 | 4.70 | 10.23 | 4.40 | 5.05 | 3.20 | 4.30 | 3.55 4.30
17 4,70 | 5.45| 12,25 | 5.25 [ 4.15 | 14.67 | 3.90 | 5.05 | 3.30 | 3.90 | 3.60 5.35
18 4.50 | 5.15|10.98 | 6.10 | 4.45 | 9.55 | 3.60 | 3.95 | 3.20 | 3.60 | 4,50 7.20
19 e 4.40| 5.20| 7.85| 5.70 | 4.45 | 5.80 | 3.45 | 3.20 | 3.20 | 8.00 | 5.50 6.00
. 4.451 5,80 | 6.75 | 7.5514.90 | 4.558.35|3.15 | 3.10 | 3.70 | 4.60 6.20
2l 4.0 | b5.75| 6.35|6.00|5.70 | 4.35 | 3.45 | 3.00 | 3.45 | 3.40 | 4.05 4.80
22l 6.35| 8.35| 6.10 | 5.55 | 4.25 | 4.85 | 2.95 | 2.95 | 3.35 | 3.50 | 3.95 9.65
2B 560 | 9.60 | 5.90 5.25|4.25| 4.15|38.70 | 3.15| 3.10 | 3.70 | 3.95 7.70
24 .. 500 | 850 | 5.70 | 5,10 | 4.05| 4.55|3.35 | 3.85 | 8.20 | 3.30 | 3.70 6.05
. S S 4.75 | 9.00| 5.50 | 5.05]|4.10 | 4.75 | 4.25 | 3.45 | 3.05 | 3.40 | 3.30 5.30
26.. . ... 4.70 | 11.35 | 5.50 4 90| 4.15{ 4.00 | 4.15 | 3.05 (38,10 | 3.40 | 7.13 4.95
27 4.50 | 8.80| 65.35|4.85|4.25 | 4.57 {3.40 | 3.15 | 3.25 | 3.40 | 5.80 4.70
28 .. 4.70 | 13.90 | 5.60 [ 4.75 | 3.85 | 5.20 | 3.85 | 3.15 | 8.80 |12.60 | 4.75 4.30
2 7.45 ... 7.1514.70 | 3.75 | 4.85 | 3.85|3.90 | 3.56 | 7.60 | 4.15 4.25
80 .l 6.80 |....... 12,77 | 4,75 | 3.70 | 3.75 | 4.25 | 3.55 | 3.25 | 4.40 | 3.90 | 5.20
L5 PO, 10.75 j....... 10.15 |...... 3.60 |....... 4.15 | 3.25 |...... 4.20 {...... 4.90
Rating table for Broad River near Alston, S. (., for 1902. '
h%iaglft. Discharge. h(g?gghet. Discharge. h(giagg}?t. Discharge. hgflg et. Discharge.
Feet. Second-feet. Feet. | Second-feet. Feet. Second-feet. Feet. Second-feet.

2.4 2,010 4.4 5,760 8.5 18, 000 13.5 37,875

2.6 2,340 4.6 6, 320 9.0 19, 500 14.0 40, 500

2.8 2,670 4.8 6, 900 9.5 21, 000 14.5 43,125

3.0 3, 000 5.0 7,500 10.0 22, 500 15.0 45, 750

3.2 3, 340 5.5 9, 000 10.5 24, 250 16.0 52, 500

3.4 3,680 6.0 | 10,500 11.0 26, 250 17.0 60, 750

3.6 4,020 6.5 12, 000 11.5 28, 500 18.0 70, 000

3.8 4, 360 7.0 13, 500 12.0 30, 750 19.0 79, 250

4.0 4,730 7.5 15, 000 12.5 33, 000 20.0 88, 500

4.2 5, 200 8.0 16, 500 13.0 35, 250
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Estimated monthly discharge of Broad River near Alston, S. C.

[Drainage area, 4,609 square miles,]

Discharge in second-feet. ’ Run-off.
Month, Second- 3
Maximum. | Minimum. Mean. f:gﬁl%? Iiggﬁé;fl
1902. ‘

January ... ...l 47,910 5,760 10, 424 2.26 2.61
February ... . ... ... 99, 323 6,610 21,190 1. 60 4.79
March. ... ...l 91, 275 8, 550 20, 322 4. 41 5.08
April ... .. i 15,150 6,610 - 9,204 2.00 2.23
May . e 9, 600 4, 020 5,798 1.26 1.45
June __ .. L ..., 44,018 2,010 7,413 1.61 1. 80
July. oL 5,760 2,835 4, 200 .91 1.05
August _......_.. e 7, 650 2,917 4,067 .88 1.01
September - ... ... ... ... 23,725 2,917 5, 060 1.10 1.23
October. .. ... ... ..._.... 33, 450 3, 000 6, 305 1.37 1.58
November ..__......... .. ceeo.| 13,890 3,510 5,275 1.14 1.27
December ... ... ... ..._.. - 36,720 4,965 11,737 2.55 2.94
The year ... _...___...._. 99, 323 2,010 9, 250 2.01 27.04

SALUDA RIVER NEAR WATERLOO, 8. C.

Saluda River rises in the mountains between North and South Caro-
lina, flows in a southeasterly direction, and unites, near Columbia,
S. C., with the Broad, to form the Congaree. Measurements have
been made on the Saluda to determine the available water power.
The station was established by E. W. Myers on August 30, 1896. It
is 1 mile below the mouth of Reedy River, at the Charleston and
Western Carolina Railway bridge, about 3 miles from Coronaca sta-
tion, South Carolina. The river is straight for several hundred yards
above and below the bridge. The flow is probably influenced by dams
some miles above. The bed of the stream is of sand and mud and
liable to change during high water. The banks are low, the right
bank being subject to overflow. .The observer is R. N. Cunningham,
storekeeper and farmer at Waterloo, S. C. The locality is reached by
private conveyance from Greenwood, S. C. The dlschalge measure-
ments are made from the railraod bridge.

The gage was changed July 20, 1902, so that the 1ead1ngb are 1.5
feet higher. The following table of 1902 gage heights gives the
heights on the new gage:
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The following discharge measurements were made dullng 1902 by
J. S. Henderson and B. S. Drane:

June 14: Gage height, 5.60 feet; discharge, 745 second-feet.
July 19: Gage height, 5.47 feet; discharge, 845 second-feet.
August 9: Gage height, 5.32 feet; discharge, 844 second-feet.
August 25: Gage height, 4.80 feet; discharge, 487 second-feet.

Daily gage height, in feet, of Saluda River near Waterloo, S. C.

Day. Jan, | Feb. | Mar. | Apr. | May. |[June. [July. |Aug. [Sept.| Oct. | Nov.| Dec.
1902.

B 12,50 | 18.85 | 21.10 | 8.90 | 6.90 | 7.15 | 5.75 | 6.65 | 5.05 | 6.85 | 6.65 | 8.50
9.70 | 24.90 | 19.45 | 8,45 | 6.80 | 5.05 | 6,75 | 6.60 | 5.40 | 5.90 | 5,60 | 7.65

9.10 | 19.60 | 13.10 | 8.25 { 6.90 | 5.70 | 5.60 | 6.75 | 6.20 | 5.70 | 5.50 | 13.15

8.80 [ 12.75 | 10.40 | 8,15 | 8,10 | 5.55 | 5.30 | 5.06 | 6.45 | 6.60 | 6.50 | 12.10

8.45| 9.65| 9.70 | 8.10 | 5.50 | 5.45 | 5.65 | 6.40 | 5.60 | 7.40 | 5.80 | 9.85

7.85 | 8.90 | 9.10 | 8,95 [ 6.40 | 5.45 | 5.85 | 6.40 | 6.40 | 7.75 | 6.356 | - 8,75

7.85| 8.60| 8.85)6.75|6.30 | 6.65 | 5.45 | 5.25 | 5.30 | 6.80 | 5.80 [ 7.75

7.80 | 8.15| 8.60 | 8.05|6.35 | 6.65 [ 5.50 | 5.25 | 5.35 | 6,656 | 6.80 | 7.35

7.55 | 7.95| 8.95|7.85[6.25|5.00 | 6.85| 5.30 | 8.85 | 6.65 | 6.00 | 6.70

7.85| 7.90| 855 |7.65]7.15|5.85|5.80 | 6.00 [12.20 | 5.75 | 6.05 | 6.60

b S 7.45| 7.50 | 8.10|7.556 | 7.75 | 5.45 | 6.05 | 4.50 | 8.40 | 6.50 | 5.60 [ 6.80
12 7.80 | 7.25| 8.15|7.45|6.10 | 5.35 [ 6.15 | 5.20 | 6.25 | 6.70 | 6.60 [ 6.90
& S 7.10 | 7.26] 9.40 | 7.65 | 7.00 | 5.85 | 8.00 | 5.30 | 6.70 | 5.80 | 5.70 | 7.45
S 6.95| 7.16| 8.40 | 7.30 | 6.60 | 6.55 | 5.50 | 5.35 | 5.50 | 6.10 |-5.70 | 7.20
15 6.80 | 7.20| 8.15|7.20 | 6.40 | 7.50 | 5.70 | 5.25 | 5.45 | 6.90 | 6.60 | 6.10
) 1 T 6.75 | 7.25112.85 | 7.20 | 6.40 [13.05 | 7.90 | 5.70 | 6.50 | 5.95 | 5.85 | 6.35
B 6.70 1 7.30 | 14.00 | 7.30 | 6.85 111.85 | 6.25 | 6.75 | 5.85 1 5.90 | 6.20 | 8.70
b E 6.66 | 7.50 | 10.95 | 7.70 | 7.20 | 7.00 | 5.50 | 5,05 | 6.30 | 6.55 [ 6.00 | 9.30
19 i 7.50 | 7.40 | 9.20 | 7.60 | 6.15 ; 6.40 | 6.00 | 5.25 | 6.45 | 5.80 | 6.20 | 7.70
20, e 6.26 | 7.70 | 8.60|8.35|7.50 | 6.20 | 6.80 | 5.25 | 7.056 | 5.85 | 6.60 | 7.15
22 7.30 | 8,90 | 8.45|7.40 | 6.90 | 6.90 | 5.00 | 5.30 | 5.95 | 5.60 | 5.75 | 7.75
b 7.40 | 9.20 | 8.20|7.20|6.05 | 6.65 | 6.07 | 5,10 | .85 | 5.70 { 6.55 | 9.65
b S 7.10 | 9.00 | 8.80 | 6.65|5.95|6.70 | 5.30 | 6.05 | 6.50 | 5.65 | 5.95 | 8.80
24, 6.60 | 870 | 6.95|7.35|6.90 | 5.80|5.40 | 6.80 | 6.55 | 5.65 | 5,50 | 7.65
b2 T 6.80 | 9.30 | 8.006.90|7.20 | 5.95 | 5.25 | 4.80 | 5.75 | 6.40 | 5.80 | 7.45
26, 7.40 | 8.80 | 7.95|6.60 | 5.055.80 | 6.80 | 6.25 | 7.00 | 5.80 | 7.40 | 7.20
b 6.20 | 8.20 | 7.65|6.75|5.80|7.835|5.15| 5.40 | 7.30 | 8.20 | 7.00 | 6.75
2 T 6.95 | 238.15 | 7.60 | 5.75 | 5.65 | 7.25 | 7.70 | 5.85 | 8.15 | 7.00 | 6.00 | 6.40
29, el 8.15 |....... 11.60 | 6.50 | 5.65 | 6.45 | 7.90 | 5.70 | 5.05 | 6.95 | 6.45 | 6.45
B0 7.80 [..ooo. 12.10 | 6.50 | 5.55 |.5.65 | 6.20 | 5.50 | 5.70 | 6.80 | 8.55 |. 6.75
.3 11.60 |....... 10.10 |......| 6.10 |...... 5.65 | 6.25 |...... 5.95 [...... 7.05
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Rating table for Saluda River near Waterloo, S. C., for 1902.
hg%%et. Discharge. h{g?g et. Discharge. hgfg‘(s;:lt. Discharge. hgf‘églft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-fect.
4.4 320 8.0 2, 250 11.6 5, 245 17.0 /10, 600
4.6 400 8.2 2,400 11.8 5,435 17.5 11, 100
4.8 485 8.4 2, 550 12.0 5, 625 18.0 11, 600
5.0 571 8.6 2,705 12.2 5, 815 18.5 12, 100
5.2 657 8.8 2, 865 12.4 6, 005 19.0 12, 600
5.4 751 9.0 3,025 12.6 6, 200 19.5 13,100
5.6 850 9.2 3,195 12.8 6, 400 20.0 13, 600
5.8 950 9.4 3, 365 13.0 6, 600 20.5 14, 100
6.0 1, 050 9.6 3,535 13.2 6, 800 21.0 14, 600
6.2 1,154 9.8 3,705 13.4 7, 000 21.5 15,100
6.4 1, 260 10.0 3,875 13.6 7,200 22.0 15, 600
6.6 1,372 10. 2 4,045 || 13.8 7,400 22.5 | 16,100
6.8 1,486 10. 4 4,215 14.0 7,600 23.0 16, 600
7.0 1, 600 10.6 4, 385 14.5 8,100 23.5 17,100
7.2 1,720 10.8 4, 555 15.0 8, 600 24.0 17, 600
7.4 1, 840 11.0 4,725 15.5 9,100 24.5 18,100
7.6 1,970 11.2 4, 895 16.0 9, 600 25.0 18, 600
7.8 | 2,110 11.4 5, 065 16.5 10, 100
|
Listimated monthly discharge of Saluda River near Waterloo, S. C.
[Drainage area, 1,056 square miles.]
Discharge in second-feet. | Run-off.
Month, Second-
Maximum. | Minimum. Mean. i:;ltmg%r ?gggé;n
mile.
1902.
January ... ... ... ....... 6,100 1,154 2,148 2.03 2.34
February ... ... ... . ... ... 18, 500 1,690 4,352 4.12 4.29
March .. ... ... ... 14, 700 1,571 4,098 3.88 4.47
April .. ... 2,945 925 1,919 1.82 2.03
May .o e 2, 325 592 1,333 1.26 1.45
June ... Liiiiiii.. 6, 650 571 1,485 .41 1.57
July. ool 2, 250 571 1,099 1.04 1.20
August - ... 1,486 360 905 .86 .99
September ... ... .. ... ... 5, 815 592 1,400 1.33 1.48
October ... ........... 2,400 850 1, 269 1.20 1.38
November - .o oonnmeeeeeann. 2, 665 657 1,173 | 111 1.24
December ... ... .. ... ... 6,750 1,102 2, 268 2.15 2.48
The year .....__......... 18, 500 360 1,954 1.85 24.92




NEWELL.] SOUTHERN ATLANTIC COAST DRAINAGE. 87 -

SAVANNAH RIVER DRAINAGE BASIN.

Savannah River is formed by Tugaloo and Seneca rivers, which
unite about 100 miles above Augusta. It flows in a southerly direc-
tion, forming a portion of the boundary between South Carolina and
Georgla and empties into the Atlantic Ocean at Savannah, Ga.

The Tugaloo River is formed by Tallulah and Chatooga rivers,
which unite near Tallulah Falls, in the northeastern part of Georgia.
It also forms a portion of the boundary between South Carolina and
Georgia. Broad River is formed by the junction of the North and
Middle forks, in northeastern Georgia. After uniting with South
Fork near Carlton, Ga., it flows east into Savannah River.

The United States Geological Survey during 1902 maintained the
following stations in this basin, under the direction of B. M. Hall:
On the Savannah, at Augusta and Calhoun Falls; on the Broad (of
Georgia), at Carlton.

SAVANNAH RIVER AT AUGUSTA, GA.

Observations of river height have been maintained since 1875 by the
city of Augusta at the city highway bridge. The results have been
printed in a volume entitled Stages of Water at River Stations, pre-
pared by the United States Weather Bureau. Those for 1875 to 1889
arc given in part 3, those for 1890 to 1892 in part 4, and those for
1893 to 1895 in part 5 of this publication. The gage consists of a
vertical timber fastened to the pier and graduated to feet and inches.
Readings are made four times a day by J. M. Youngblood, keeper of
the city bridge, usually at 6 a. m., 12 m., 6 p. m., and 9 p. m. The
6 a. m. readings are those used by the Weather Bureau, but in the
publications of the United States Geological Survey from 1900 to
the present, inclusive, the average of all four of the daily readings is
used and is reduced to feet and tenths of feet.

Discharge measurements are made at North Augusta highway
bridge, which is a through iron bridge in three spans, 206% feet, 209
feet, and 2064 feet in length, lespectively, not including approaches
from street to each end. There are two piers in the water and one on
each bank. The stream at gage height 6.67 is 572 feet wide, including

- the two piers. It has a maximum depth of 10 feet and an average
depth of 6.5 feet, the mean velocity being 1.24 feet per second. The
initial point is the center of the first sidewalk floor beam at the right
bank on the downstream side of the bridge.

Bench mark No. 1 is the top of the second iron floor beam from the
right bank, downstream side; it corresponds to a gage height of 48.60
feet. Bench mark No. 2 is the top of the plank guard rail at the same
point; it corresponds to a gage height of 50.97 feet. -
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The channel is straight and without obstructions.
moderately high, but are liable to overflow at highest floods.

bed is fairly constant.

September 5: Gage height, 7.90 feet; discharge, 5,239 second-feet.

[~o. 83,

Daily gage height, in feet, of Savannal River at Augusta, Ga., fbr 1902.

The banks are

The
The observer is paid by the city of Augusta.

The following discharge measurements were made during 1902:

June 20: Gage height, 8.85 feet; discharge, 7,497 second-feet.
July 25: Gage height, 7.85 feet; discharge, 5,246 second-feet.

Day. Jan. | Feb, | Mar. | Apr. | May. |June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
23.90 | 19.30 | 33.80 | 18.60 | 9.80 | 8.30 | 7.30 | 7.80 | 7.70 | 8.7 7.50 | 11.80
16.60 | 29.50 | 33.30 | 14.50 | 10.60 | 8.50 | 7.20 | 8.10| 7.40 | 9.90 | 7.20 | 13.20
13.60 | 32.40 | 28.60 | 13.10 | 10.80 | 8.90 | 7.10 | 9.00 | 7.30{ 9.20 | 7.10 | 17.40
12.40 | 28.50 | 21.50 | 12.80 | 10.20 | 8.50 | 7.00 | 850 | 7.20| 8.50 | 7.30 | 21.10
11.50 | 21.10 | 17.40 | 12.50 | 9.90 | 8.40 | 6.90 | 7.80 | 7.80| 9.20 | 7.10 | 17.40

.| 11.00 | 15.60 | 15.10 | 12,00 { 9.80 | 8.30 | 6.80 | 7.70 | 7.70 | 10.90 | 7.40 | 14.30
-1 10.50 | 13.20 { 13.90 | 12.00 | 9.70 | 8.30 | 6.90 | 7.70 | 7.10 | 10.20 | 7.50 | 11.80
10.50 | 12.20 | 13.20 | 13.40 | 9.40 | 8.50 | 7.00 | 7.60| 7.10| 8.70 | 9.20 | 10.50
10.40 | 11.60 | 12,70 | 13.60 | 9.60 | 8.80 | 7.40 | 7.20| 7.10| 8.30 | 8.30 | 9.50
10.20 | 11.00 | 13.10 | 12,30 | 10.10 | 8.60 | 8,00 | 7.10 | 12.30 | 8.10 | 8.00 9.10
9.90 | 10.70 | 12.50 | 11,60 | 10.60 | 8.10 | 8.00 [ 7.40 | 13.10 | 800 | 7.50 | 9.00
9.80 | 10.40 | 12.30 | 11.10 | 9.60 | 8.10 | 8.30 | 8.60 | 9.90| 8.00| 7.40| 8.90
9.60 | 10.20 | 12.30 | 10.60 | 9.10 | 8.10 | 9.60 | 8.80 | 8.30 | 8.80| 7.50 | 10.70
9.40 | 10.20 | 13.70 | 11.10 | 9.10 | 8.10 | 9.40 | 8.00.| 7.70 | 9.40 | 7.40 | 10.60
9.30 | 10.30 | 13.50 | 10.60 | 9.70 | 8.40 | 8.70 ! 9.50 | 8.90 | 8.90 | 7.30 | 9.70
9.40 | 10.70 | 18.50 | 10.80 | 9.40 | 13.00 { 10.00 ; 10.40 | 8.00 | 9.20 | 7.20 | 8.90
9.20 | 11,40 { 27.90 | 11.20 | 9.80 | 15.00 | 9.20 | 9.40 | 7.70 | 8.40 | 7.40 | 9.20
9.20 | 11.10 | 25.60 | 13.10 | 9.20 | 11.40 | 8.70 | 9.20 | 7.40| 8.00 | 8.00 | 14.00
9.20 | 10.90 | 19.50 | 13.40 | 9.20 | 10.40 | 7.60 | 8.30 | 7.40| 7.30 | 8,70 | 11.50
9.20 | 10.60 | 16.00 | 12.70 | 9.20 | 9.40| 7.10| 8.90 | 8.00| 7.50 | 8.80 | 10.20
9.50 | 11.80 | 13.80 | 12.10 | 9.20 | 9.30{ 6.90 | 810 9.20| 7.90| 8.00 | 9.40
.| 10.20 | 14.50 | 13.10 { 11.10 | 9.40 | 8.90 | 6.90 | 7.30 | 8.40 | 7.40 | 7.90 | 12.20
[ 10.20 | 13.70 | 12.50 | 10.70 | 9.50 | 8.60 | 6.90 | 7.40| 8.10| 7.20 | 7.40 | 14.60
9.70 | 12.60 | 12.40 | 10.50 | 9.20 | 850 | 7.00 | 7.40| 7.80 | 7.20 | 7.50 | 12.20
9.50 | 16.70 |-11.90 | 10.20"| 8.90 | 8.40 | 7.50 | 7.30 | 7.90| 7.20| 7.70 | 10.40
9,30 | 18.10 | 12,00 | 10.20 | 8.80 | 8.30 | 7.60 | 7.40 | 13.60 | 7.00 [ 10.10 | 9.90
9.30 | 16.20 | 11.60 | 10.00 | 8.60 { 7.90| 7.60 ! 7.40 | 13.80 | 7.40 |'12.40 | 9.40
9.20 | 25.50 | 11.90 | 10.10 | 8.50 | 7.80 | 7.00 | 7.40 | 12.80 | 8.90| 10.80 | 8.90
9.90 |....... 19.60 | 9.80 § 8.40 | 7.50| 7.00 | 8.70{10.90 | 890! 9.10| 8.60
11.60 |....... 28,20 | 9.90 | 8.30; 7.60 | 7.80 | 8.40 | 9.30 | 8.20| 8.40| 8.9
11.40 |....... 24,60 |....... 8.20 |....... 8.00 | 7.50 |....... 7.80 |.......

9.70°
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Rating table for Savannah River at Augusia, Ga., for 1902.
h%iggl?t. Discharge. h%?gl?t. Discharge. | h%?ggft‘ Discharge. h(i?ggﬁt. Discharge.
Feet. Second-feet. Feet. | Second-feet. Feet. Second-feet. Feet. Second.-feet.
6.8 3,400 10.8 11, 200 14.8 19, 660 23.0 45, 800
7.0 3,740 11.0 11, 600 15.0 20,100 23.5 48,900
7.2 4, 100 11.2 12, 020 15.2 20, 560 24.0 52, 000
7.4 4,460 11. 4 12,440 | 15.4 21,020 . ] 24.5 56, 000
7.6 4,840 | 11.6 | 12,860 | 15.6 | 21,480 | 25.0 | 60,000
7.8 5,220 | 11.8 | 13,280 | 15.8 | 21,940 || 25.5 | 64,400
8.0 5, 600 12.0 13, 700 16.0 22, 400 26.0 68, 800
8.2 6, 000 12.2 14,120 16.5 23, 600 26.5 73, 200
8.4 6, 400 12. 4 14, 540 17.0 24, 800 27.0 77, 600
8.6 6, 800 12.6 14, 960 17.5 26, 050 27.5 82, 000
8.8 7,200 | 12.8 | 15,380 | 18.0 | 27,300 || 28.0 | 86,400
9.0 7,600 13.0 | 15, 800 18.5 28,700 28.5 90, 800
92 8, 000 13.2 16, 220 19.0 30, 100 29.0 95, 200
9.4 8,400 | 13.4 | 16,640 || 19.5 | 31,700 | 29.5 | 99,600
9.6 8,800 13.6 17,060 || 20.0 33, 300 30.0 | 104,000
9.8 9,200 | 13.8 | 17,480 | 20.5 | 85,100 | 30.5 | 108,400
10.0 9, 600 14.0 17,900 21.0 | 36,900 31.0 | 112,800
10. 2 10, 000 14.2 18, 340 21.5 38, 950 31.5 | 117,200
10.4 | 10,400 || 14.4 | 18,780 || 22.0 | 41,000 || 32.0 | 121,600
10.6 10, 800 14.6 19, 220 22.5 i 43,400 33.0 | 130,400
Estimated monthly di”sc}%a’rge of Savannah River a! Augusta, Ga.
) [Drainage area, 7,294 square miles.]
Discharge in second-feet. Run-off,
Month, Seeond~
Maximum. | Minimum. Mean. f;,?gg.? Dlg%gé;n
mile.
1902.
January ... ... ... ... ..... 51, 380 8, 000 11, 689 1. 60 1.84
February ... oo .. ..... 125,120 10, 000 27,5695 3:78 3.94
March. ... . ... . ... ... ..... 137, 440 12, 860 36, 025 4.94 5. 69
Aprile .o 28,980 9,200 | 13,466 | 1.85 2.06
May. e il 11, 200 6, 000 8,394 1.15 1.33
June ... ... ... 20, 100 4, 650 7,489 1.03 1.15
July. oLl 9, 600 3,400 5,059 .69 . 80
August ... ..o ... 10, 400 +3,920 5,843 . 80 .92
September ... ... ... ... 17,480 3,920 7,458 1.02 1.14
October ... oeii. 11,400 3,740 6,423 .88 1.01
November ..........ooooooee... 14, 540 3,920 5,851 . 80 .89
December ..................... " 87,310 6,800 | 12,700 | 1.74 2.01 -
The Year «.oovueeeeen... 137, 440 3,400 | 12,833 | 1.69| 22.78
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SAVANNAH RIVER NEAR CALHOUN FALLS, S. C.

Savannah River is formed by the junction of Seneca and Tugalo
rivers about 100 miles above Augusta, Ga. The tributaries have their
sources in the Blue Ridge Mountains in North and South Carolina and
Georgia, where more than one-fifth of the territory is in original oak
forest. A large number of fine water powers occur on the tributaries
and along the main river, the most noted being at Tallulah Falls, on
Tallulah River, 335 feet in height, with a total fall of 525 feet in a
distance of 22 miles. In order to determine the value of these water
powers, systematic measurements were begun at Calhoun Falls, S. C.,
on August 4, 1896.

This station is at the Seaboard Air Line Railway bridge across
Savannah River, above the mouth of Beaverdam Creek and below
Rocky River, and about 3 miles west of the town of Calhoun Falls,
S. C. The river is here divided into two channels by a large island,
containing several hundred acres. The east channel is a good section
at ordinary stages, but at lowest water the current is very sluggish.
The west channel, which is the main river,is obstructed by some very
small islands and old cofferdams about the two piers; otherwise the
section is fairly good. Peter Pfeiffer, a farmer, is the observer.

The chain gage is on the west channel, center span. The rod is
nailed to the guard rail on the east side of the pulley, on the down-
stream side of the bridge. The center of the 2%-inch pulley is 193
feet from the initial point and is at a gage height of 55.26 feet.
The zero point on the rod is 10 feet from the center of the pulley. The
chain, from the bottom of the weight to the index, is 65.40 feet. One
bench mark on the top of the iron stringer under the cross-ties near
the gage is 54.0 feet above the datum of the gage. The otheris on the
top of the east end pier of the east channel, and is 29.87 feet above
the zero of the gage.

This station is situated at the head of Trotters Shoal, the largest
shoal on the main river. The observer is paid by the United States
Weather Bureau.

The following discharge measurements were made during 1902:

July 19: Gage height, 2.50 feet; discharge, 2,517 second-feet.
October 1: Gage height, 3.45 feet;" discharge, 6,844 second-feet.
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SAVANNAH RIVER DRAINAGE BASIN.

Daily gage height, in feet, of Savannah River near Calhoun Falls, S. C.
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Day. Jan. | Feb. | Mar, | Apr. | May. [June, | July. | Aug.|Sept.| Oct. | Nov. | Dec.
7.00 | 8.00 | 16.00 | 4.00 | 2.10 | 1.80 | 2.00 | 3.00 | 2.50 | 8.50 | 3.10 | 3.10
5.00 | 16.30 | 9.00 | 3.90 | 2.70 | 1.70 | 2,00 | 8.50 | 2.40 | 3.20 | 3.00 | 3.00

" 3.90 [ 12,00 | 6.00 | 3.80 | 2.40 [ 1.70 | 1.90 ; 3.70 | 2.40 | 3.00 | 2.80 | 6.90
3.80 | 7.50| 4.60 ! 3.80 | 2.20 | 1.70 | 1.90 | 3.00 | 2.50 | 2.90 | 2.50 | 6.70
3.70 | 5,00 | 4.20|3.70|2.20 ] 1.70 | 1.90 | 2.80 | 2.50 | 3.20 | 2.70 | 4.50
3.70 | 4.50| 4.10]3.70 | 2.10 | 1.60 | 1.90 | 2.60 | 2.50 | 3.40 | 2.60 | 4.20
3.60 | 420 4.00|3.60|2.30 | 1.60 ] 2.00 | 2.30 | 2.40 | 3.20 | 2.7 4.00
3.60 | 4.00| 3.90|3.60 | 2.30 | 1.60 | 2.00 | 2.20 | 2.30 | 3.00 | 2.90 | 3.80
8,501 3.90| 3.90 | 3.50 | 2.20 | 1.50 | 2.40 | 2.10 | 3.20 | 2.90 | 2.60 | 3.80
3.50 | 3.90| 3.80|3.50 | 3.00 | 1.50 | 2.40 | 2.00 | 6.00 | 2.80 | 2.40 | 3.70
3.40 | 5.80 | 3.80 |3.40 2,80 [ 1.40 | 2.70 | 2.00 | 4.90 | 2.80 | 2.20 | 3.50
3.40 | 3.80| 3.70 | 3.40 | 2.70 | 1.40 [ 3.00 | 2.00 | 4.00 | 2.70 | 2.10 | 3.40
3.30 | 3.70| 4,00 |3.30|2.50 | 1.40 | 3.00 | 2,30 | 3.90 [ 2.60 | 2.00 [ 3.90
3.30| 3,70 | 3.90 | 3.20 | 2.40 | 1.40 | 3.40 | 3.00 | 3.80 | 3.00 { 1.90 | 3,70
3.20 | 3.70 | 3.90|8.10|2.30 1,60 [3.70 | 2.50 | 3.50 | 2.90 | 1.90 | 3.60
3.20 | 3.80 | 4.90 | 3.00 | 2.20 | 5.00 | 4.00 | 2.40 | 3.80 | 2.80 | 1.80 | 3.50
3.101 8.80| 890 !|8.00{220!4.00|390 1270 |3.102.70 1.8} 3.60
3.10| 3.80! 6.00}3.20 | 2.00|3.30 | 3.80 | 2.60 | 2.90 | 2.50 | 1.£0 | 4.90
3.20 | 8.90; 4.50{3.10|2.00(3.00|3.70 {2650 3.70|2.30|1.70| 4.00
3.20 ] 3.90 ! 4.20 | 3.00 | 2.00 | 2.80 | 2.60 | 2.30 | 3.20 | 2.30 | 1.70 | 3.80
3.20| 4.00| 4.00| 3.00 [ 2.10 | 2.80 | 2.60 | 2.20 | 3.00 | 2.30 } 1.70 | 3.70
3.30 ] 3.90 | 3.90 | 2.90 [ 2.20 | 2.50 | 2.60 | 2.10 | 3.00 | 2.20 | 1.60 | 3.90
3.30 | 3.80 | 3.80|2.80 200|240 | 2.50|2.00 3.00) 220|170/ 3.80
3.20 | 3.80 | 3.80|2.70 [ 2.00 | 2.40 | 2.50 | 2.40 [ 2.90 | 2.10 | 1,70 | 3.60
3.10 | 3.90| 3.80 | 2.60 | 2.00 | 2.30 | 2.40 | 2.10.; 4.00 | 2.10 { 1.90 | 3.50
3.00 { 3.80| 3.70 | 2.50 [ 2.00 | 2.20 | 2.40 |{ 2.0 | 4.90 | 2.00 | 3,90 | 3.50
3.00 ] 3.80 | 3.70 | 2.40 | 1.90 | 2.20 | 2,30 | 2.20 | 4.00 | 4.00 | 3.00 | 3.40
3.20 | 16.40 | 4.20 | 2.30 | 1.90 | 2.10 | 3.00 | 3.00 | 3.90 | 3.90 | 2.90 | 3.40
3.50 |.oo.... 9.30 | 2.20 | 1.90 | 2.00 | 3.00 |.3.10 | 8.50 | 3.70 | 2.70 | 3.50
4.00 |....... 7.00 | 2.20 | 1.80 | 2.00 | 3.20 | 2,80 | 3.20 | 3.40 | 2.90 | 3.90
4,10 |....... 550 [...... 1.80 |...... 3.40 | 2.60 ...... 3.80 |...... 3.70

Rating table for Savannah River near Calhoun Fuolls, S. (., for 1902.

h(é?gglft. Discharge. - h%{‘ég}?t. Discharge. h(é}{%g}?t. Discharge. h(gi:;gl?t. Discharge,

Feet. Second-feet, || Feet. Second-feet. Fect. Second-feet. Feet. Second-feet.
1.4 1,175 3.4 5, 640 5.4 14, 340 9.5 32,175
1.6 1,350 3.6 6,510 5.6 15,210 10.0 34, 350
1.8 1,545 3.8 7, 380 5.8 16, 080 11.0 38, 700
2.0 1,760 4.0 8, 250 6.0 16, 950 12.0 43, 050
2.2 1,990 4.2 9,120 6.5 19,125 13.0 47,400
2.4 2,280 4.4 9, 990 7.0 | 21,300 | 14.0 |.51,750
2.6 2, 690 4.6 10, 860 7.5 23,475 15.0 56,100
2.8 3,150 4.8 11,735 8.0 25, 650 16.0 ’ 60 450
3.0 3, 900 5.0 12, 600 8.5 27, 825 17.0 64, 800
3.2 4,770 5.2 | 13,470 9.0 | 30,000 || 18.0 | 69,150
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Tstimated monthly discharge of Savannah River near Calhoun Falls, S. C.

[Drainage area, 2,712 square miles.]

Discharge in second-feet. Run-off.
Month. . v Second-
Maximum. | Minimum, Mean. f:;gé’:g Dig%th}:eg_n
: mile.
1902.
January ... ... ... 21, 300 3, 900 6,370 2.35 2.71
February ... ... . ... ... ... 62,190 G, 945 14, 247 5.25 5.47
March. ... ... ... ... 60, 450 6,945 13,302 4.90 5.65
April ... 8, 250 1,990 4,776 1.76 1. 96
May. . e 3, 900 1, 545 2,070 .76 .88
June ... ..o...o... 12, 600 1,175 2,488 .92 1.03
July. oo 8,250 1, 650 3,541 1.31 i 1.51
August ... ... .. ... 6, 945 1,760 2,790 1.03 ] 1.19
September .. ... .. ... ... 16, 950 2,120 5,651 2.08 2,32
October ... ... ... ... 8, 250 1, 760 3,818 1.41 ! 1.63
November ..................._. 7, 815 1,350 2,556 .94 } 1.05
December ... ... ... ......... 20, 865 3, 900 7, 899 2.91 ‘ 3.0
The year .__.__._......_. 62, 190 ) 1,175 5,792 2,12 28.75

BROAD RIVER (OF GEORGIA) NEAR CARLTON, GA.

Broad River rises in the northeastern part of Georgia and flows in
a southeasterly direction, passing between Elbert and Wilkes counties,
and emptying into Savannah River 8 miles below Calhoun Falls station.
The drainage area is a rolling country largely covered with timber.
Measurements were begun on Broad River at Carlton on May 27, 1897,
this station being established by Max Hall. It is located on the bridge
of the Seaboard Air Line Railway, 8 miles east of Carlton, Ga., and
2 miles above the mouth of South Fork. The iron bridge is 250 feet
long and is approached at each side by wooden trestles. The initial
point of sounding is the end of the iron bridge at the right bank,
upstream. The length of the wire gage is 56.35 feet. The bench mark
is the top of the upstream iron girder under the cross-ties at 30 feet
from the initial point, and is 51 feet above datum. The zero of gage
is 384.5 feet above sea level. The channel is straight and the flow
uninterrupted except by one pier in the middle of the river. The banks
are rather low and subject to overflow at high water. The bed is
fairly constant. The observer, S. P. Power, jr., a farmer at Carlton,
Ga., is paid by the United States Weather Bureau.
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SAVANNAH RIVER DRAINAGE BASIN.

"The following discharge measurements were made during 1902:

July 18: Gage height, 2.40 feet; discharge, 638 second-feet.
September 30: Gage height, 2.83 feet; discharge, 960 second-feet.

Daily gage height, in feet, of Broad River (of Gebrgia) near Carlton, Ga.
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Day. Jan. | Feb. | Mar
1902.
N 4.70 | 7.50 { 23.20
s 4.00 [ 23.20 ] 9.50
: 2 “8.70 | 17.10 } 5,80
6.30 | 4.80
5.70-] - 4.40
4.10 | 4.20
3.80 | 3.90
3.50 1 3.80
3,40 | 4.00
3.40 | 3.90
3.30 | 3.80
3.30 | 3.70
3.30 { 4.60
3.20 | 4.30
3.30 | 4.40
3.50 | 5.10
3.60 { 8.50
3.50 | 6.00
3.40 | 4.20
3.50 | 3.9
3.60 | 3.70
22 e 8.10 | 4.00| 3.70
2 2.90 | 1 3.60 | 3.60
2 2,80 | 3.50 | 3.60
3.50
3.50
3.50
3.90
29 e 4.40 |....... 15.00
30 3.90 [-...... 12.00
2 4.10 |....... 6.50

4.30
4.00
3.80
3.80
3.70
3.70
3.70
3.60
3.50
3.40
3.40
3.30
3.30
3.30
3.30
3.80
4,00
4.60
3.60
3.60
3.50
3.40
3.30

3.30
3,40
3.30
3.30
3.20
3.70
3.30
3.20
3.20
3.10
3.10
3.10
3.00
3.40

3.00
3.00
3.00
3.00
3.00
3.10
3.00
. 3.C0
2,90
2.90
2.80
2.80
2.70
2.70
2,60
2.60

. |[June.

July.

Aug.

Sept.

Oct.

Nov.

3.10

2.90
2.80
2.70
2.70
2.60
2.60
2. 60
2.80
2.60
2,50
2.50
2.50
-2.50
2.50
2,70
3.30
2.80
2.60
2.60
3.00
2.70
2.60
2.50
2.40
2.40
2,40
2.40
2.40
2.30

2.20
2.20
2.30
2.80
2.60
2.30
2.20
2.40
2.80
2.40
2.40
2.70
2,60
2.40
4,80
3.40
2.60
2,40
2.30
2,30
2.30
2.30
2.20
2.20
2.32
2.30
2.20
3.10
3.30
2.30
2.30

2.30
2.20
3.10
3.00
2.70
2.50
2.30
2.20
2.10
2.10
2.10
2,60
2.30
5.00
4.80
3.00
3.50
3.00
2.40
2.90
2.90
2.30
2.50
2.40
2,30
2,30
2,20
2,40
3.60
3.10

2.50

2.30
2.20
2.20
2,20
2.20
2.20
2.10
2.10
3.30
4,70

3.90
3.60
2.70
2,60
3.60
3.00
2.60
2,40
2.40
2,30
2.50
3.50
2.90
2,70
2.80
2.50
2.50
2.40
2.30
2.30
2.30
2.20
2.30
2.30

2.20

2,20
2.30
2,50
2.30
2.30
2.30

2.30
2.20
2.20
2.10
2.20
2.50
2.50
2.30
2.30
2.30
2.30
2.30
2.20
2,20
2.20
2.20
2.20

2.9 |

2.90
2.50
2.40
2. 40
2.40
2.30
2.30
4.60

Dec.

4.30
3.60
6.60
6.40
4.50
4.00
3.30
3.00
2.90
2.70
2.70
2.60
2.80
2.80
2.80
2.90
4.30
3.60
3.10
2.90
2.80
3.80
3.40
3.10
3.00
2.80
2.80
2.60
2.60
3.30
3.30
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Rating table for Broad River (of Georgia) near Carlton, Ga., for 1902.

I

hgiagghet. Discharge. h%?ggﬁt_ Discharge.

Feet. Second-feet. Feet. Second-feet.
2.2 490 4.6 2,550
2.4 640 4.8 2,750
2.6 790 5.0 2, 950
2.8 950 5.2 3,160
3.0 1,110 5.4 3,390
3.2 1,280 5.6 3,640
3.4 1, 450 5.8 3,900
3.6 1, 620 6.0 4,160
3.8 1, 800 6.2 4,420
4.0 1,980 6.4 4,690
4.2 2,165 6.6 4,960
4.4 2, 355 6.8 5,230

h(g?ggﬁt. Discharge.

Feet. Second-feet.
7.0 5, 550
7.2 5,770
7.4 6, 040
7.6 8,310
7.8 6,580
8.0 6, 850
8.5 7,525
9.0 8, 200
9.5 8, 875
10.0 9, 550
10.5 | 10,225
11.0 | 10,900

h(g?ggk?t. Discharge.
Feet, Second-feet.
1.5 | 11,575
12.0 12, 250
12.5 12,925
13.0 13; 600
13.5 14, 275
14.0 14, 950
14.5 15, 625
15.0 16, 300
15.5 16,975
16.0 17, 650
17.0 | "19, 000

Estimated monthly discharge of Broad River (of Georgia) near Carlton, Ga.

[Drainage area, 762 square miles.]

39 .

Discharge in second-feet. -Run-off.
Month. Second-
Maximum. | Minimum. Mean. fse;l'; a?l%r ]I;g%lﬁle;n
mile.

January .. ... ... ... ... 2, 650 950 1, 304 1.71 1.97
February ... ... ... ___. . 29,125 1, 280 4,514 5.92 6.16
March......................... . 20,370 1,535 4,225 |  5.54 6.39
April ... ... L 2550 1,195 1,579 | 2.07 2.1
May. oo 1,710 790 1,163 | 1.53 1.76
JUNe o 1,365 565 80| 1.05| L.17
July .ol 2,750 490 764 1.00 1.15
August ... ...l 2,950 420 919 1.21 1.
September.............. ... 7,120 420 1,227 | 1.61]  1.80
October ... ... ... ......... 1, 890 490 837 1.10 1.27
November ..................... 2, 550 420 77 1.02 1.14
December _... ... ... ...._.. 4,960 790 1,479 1.94 2,24

The year . _...... ... __. 29,125 420 1,632 2.14 28.75
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MISCELLANEOUS MEASUREMENTS IN SAVANNAH RIVER DRAINAGE BASIN.

The following miscellaneous measurements were made in the Savan-
nah drainage basin during 1902 by B. M. Hall and his assistants:

Miscellaneous discharge measurements in Sevannah drainage basin.

Date. Stream. 1 Locality. Discharge.
July 18 | Rocky River._.._.... Swearingen Mill, near Calhoun Falls, 128
July 19 | Beaverdam Creek....| Near Calhoun Falls, 8. C__........_.. 54
July 24 | Toccoa Creek ........ i Toccoa Falls, Ga.._...........__.... 6
July 28 | Brier Creek.......... Near Waynesboro, Ga .. ..........._. 469
Aug. 7 | Beaverdam Creek ....| Elberton, Ga ... ... . .. ...._.._. 40
Nov. 10 |..... do ool do .ol 53
Dec. 12 | Brier Creek.......... Near Waynesboro, Ga............... 604

MISCELLANEOUS MEASUREMENTS IN OGEECHEE RIVER
DRAINAGE BASIN.

The following miscellaneous measurements were made in the Ogee-
chee basin in 1902 by B. M. Hall and his assistants:

Miscellaneous discharge measurements in Ogeechee drainage basin.

Date. Stream. Locality. ; Discharge.

|

July 24 | Williamsons Swamp | Wadley, Ga .. ... . ... ... ... f 134
"Creek. I

July 25 | Ogeechee River ....... Near Louisville, Ga., above mouth 199
of Rocky Comfort Creek. i

July 25| BigCreek .......... Near Louisville, Ga .............._. 78

July 25 | Ogeechee River ..___.. Near Louisville, Ga., below mouth ‘ 603
: of Rocky Comfort Creek. ;

July 26 |..... do ..ol Millen, Ga....oooveieiii : 1,097

July 26 | Buckhead Creek ...... Millen, Ga., just above mouth .____. ‘ T 109

Dec. 10 | Williamsons Swamp | Wadley, Ga ... ... ... ...... | 283
Creek. |

Dec. 10 | Ogeechee River ....... 6 miles from Wadley, Ga .......... A 2,134

Dec. 11 | Buckhead Creek ...... ©o701

Millen, Ga-.oooooi e
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' ALTAMAHA RIVER DRAINAGE BASIN.

The Altamaha River is formed by the junction of Oconee and Ocmul-
- gee rivers, which unite at the southern boundary of Montgomery
" County, Ga., about 100 miles from the coast. It flows in a southeast-
erly direction and empties into the Atlantic Ocean near Darien, Ga.
Oconee River drains the eastern central part of Georgia. Its princi-
pal tributary is Apalachee River, which enters it in the southeastern
part of Morgan County, Ga. Ocmulgee River, which is formed by
the junction of Yellow and South rivers, in the northwestern part of
Jasper County, Ga., drains the western central portion of the State.

During 1902 the United States Geological Survey maintained the
following stations in this basin under the direction of B. M. Hall:

On the Oconee; at Barnett Shoals, at Dublin, and near Athens.

On the Apalachee; near Buckhead.

On the Ocmulgee; at Macon and near Flovilla.

On the Alcovy; near Covington.

OCONEE RIVER AT DUBLIN, GA."

Oconee River rises in the northern part of Georgia, near Gaines-
ville, on the southern slope of the Chattahoochee Ridge, which separates
the headwaters of this stream from the tributaries of the Chattahoo-
chee River. Itflowsin a southeasterly direction and joins the Ocmulgee
at the southern border of Montgomery County to form the Altamaha.
The drainage area is for the most part hilly, and is made up of culti-
vated ground broken by extensive tracts of forest.

A station was established by the United States Weather Bureau in
1894 at Dublin, Ga., about 60 miles above the junction of the Oconee
with the Ocmulgee, 45 miles below Milledgeville and 85 miles below
the old Cary station. The station was discontinued on April 30,
1897, but was reestablished by the Georgia geological survey Feb-.
ruary 11, 1898. Since October 15, 1898, the station has been main-
tained by the United States Weather Bureau. The station is located
in the eastern part of Dublin, Ga. The gage is a vertical rod fastened
to the lower side of the middle pier of the Wrightsville and Tennille
Railroad bridge. The channel is straight and without obstructions,
except the bridge piers. The current is swift. The banks are high and
not subject to overflow. Discharge measurements are made from the>
upper side of the iron highway bridge, which is"about 100 yards above
the railroad bridge at which the gage is located. The initial point for
soundings is the end of the hridge on the right bank of the river. The
observer, J. W. Scarborough, 1s pald by the United States Weather
Bureau.
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The following discharge measurements were made during 1902:

November 12: Gage height, 0.27 feet; discharge, 1,651 second-feet.
November 12: Gage height, 0.25 feet; discharge, 1,615 second-feet.
November 13: Gage height, 0.27 feet; discharge, 1,619 second-feet.

Daily gage height, in feet, of Oconee River at Dublin, Ga.

Day. Jan. | Feb. | Mar. | Apr. | May. [June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.
1902. . |
R 10.00 | 4.00 | 11.00 | 15.30 | 3.40 [ 1.00 | 0.20 | 0.00 | 0.0 | 2.80 | 0.80} 4.00
2 eeeraeenaaea 12,00 | 6.30 | 13.40 | 17.60 | 3.30 | 1.00 | —. 10 [ 1.70 .50 | 1.70 B0 | 5.30
| 2 14.10 | 8.00 | 23.00 | 17.50 | 4.50 | 1.20 } —.20 .80 .30 | 2.00 .20 | 6.10
14.90 | 9.50 | 25.50 | 17.10 | 5.50 | 1.80"| —.20 .80 |~ .10 | 2.50 | —,10| 7.50
15.30 | 14.00 | 25.80 | 16.00 | 4.70 | 1.60 | —.20 | 2.90 \— .40 | 1.60 | —.20 | &.00
14.60 | 19.00 | 24.50 | 14.10 | 3.80 | .90 1.40 | 4.30 |— .60 | 2.90 | —.20 | 8.70
12.40 | 20.00 | 22.00 | 11.30 | 3.50 @ .7 .90 ] 4.40 [— .90 | 2,70 .30 1 9.00
7.00 | 19.50 1 19.00 { 9.00 | 3.00 | .60 L70 | 3.50 |—1.10 | 2.40 .60 | 9.80
4.40 | 18.00 | 16.00 | 9.00 | 3.10 | 2.00 .20 2.00 [—-1.20 | 1.80 .80 9.00
3.90 [ 15.60 | 13.00 | 9.00 | 2,70 | 3.90 | —.20 .00 [—1.20 | 1.00 .60 | 5.8
3.60 | 12.80 | 9.00 | 9.00 | 2.70 | £.00 | —.70 .50 |—1.30 .70 .50 | 3.50
3.20) 7.30 | 7.50 | 850 2.70 3.00' 1.00| 100 | 1.20 . 80 .40 | 3.20
3.00 | 5.00 | 6.50 |*7.00 | 2.50 | 1.30 | 2.50 | 2.40 { 2.00 .90 .30 | 3.00
2.8 | 4.30 | 6,00 6.00| 2.30|1.00; 450 | 1.30| 1.50{ 1.00 .20 | 4.80
2.60 | 410 ] 710} 5.60 | 2.00 | 1.00 | 3.50 .70 L7000 1,20 L10 ., 4,90
2,50 | 410 | 9.80 | 550 | 2,20 1.20 4.40| 1.00 .40 | 2,00 .00 | 3.80
2.40 | 4.80 [12.70 | 5.50 | 3.00 | 4.50 | 5.10 | 2.30 .80 ! 1.00 | —. 10! 3.00
2.40 | 5.00 | 14.20 | 6.00 ! 3,00 | 4,50 | 5.50 | 3.00 .60 .80 | —.10 . 2.60
2.40 | 5.00 { 19.00 | 7.90 | 2.70 | 2.50 | 3.30 | 1.70 .20 .50 | —.10 \ 3.50 -
2,40 | 4.80 [21.00 | 9.00 [ 3.00  3.70 | 1.20 .80 (— .20 .10 | 1.00 | 3.00
2.50 | 4.60 | 19.70 | 10.00 | 2.90 | 2.80 .80 .40 .80 | —,20 | 2,00, 2.00
3.10 | 4.50 | 18.00 | 10.00 | 2.80 | 2.00 .40 .10 .80 | —. 40| 1.40 ¢ 1.40
3.70 | 6.50 | 15.90 | 8.10 | 2.70 | 2.00 | 2.40 .50 .70 | —.50 | 1.00| 4.00
3,70 | 6.60 13,70 | 6.00| 2.60)1.50 | 1.00 .20 .50 | —.50 .70 | 5.50
3.40 | 7.00 1 11.60 | 5.00 | 2,30 | 1.10 .50 —.20 .20 | —. 60 .50 | 5,00
3.00 | 800|10.10 | 4.60| 2.00| .70 | 1.0 | —.40 |— .10} —.60 |- 1.00 | 2.50
2.90 | 860| 9.50 | 4.30| 1.70 | .50 | 1.00{| —.40 | 1.00 | —.30 | 440 | 2.00
2,8 ! 9.60| 9.10| 3.90| 1.50 ; .40 | 1.20| —.30| 3.50 | 1.50} 5.50 | 1.70
2,60 |......c 8.90 | 3.60) 1.40 | .30 | 2.00 10| 4007 2,00 4.50 | 1.50
10,90} 3.60 | 1.30 [ .20 1.80 200 420 1.8 3.50; 1.30
L1210 ..l 1.10 f...... 1.30 .50 |. 1.50 |....... \ 1.00

IRR 83—03——7
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Rating table for Oconee River at Dublin, Ga., for 1902.
hgggglft : Discharge. [‘ hg&g}ft‘ Discharge. h(e};’;, ¢ Discharge. i hﬁ?gﬁt. Discharge.
Feet. Second-feet. l Feet. Second-feet. | Feet. Second-feet. i Feet, Second-feet.
12 935 2.2 2,040 | 5.6 6,244 | 10.5 . 11,830
1.0 1,010 2.4 3,090 5.8 6,472 | 110 | 12,400
— .8 1,090 2.6 3,250 | 6.0 6,700 | 11.5 | 12,970
— 6] 1,180 2.8 3,410 6.2 6,928 | 12.0 | 13,540
D — 4 1,270 3.0 3,570 6. 4 7,156 | 13.0 = 14,680
| — .2 1, 870 3.2 3,740 | 6.6 7,384 | 140 | 15820
L0 1,475 3.4 3,910 | 6.8 7,612 1 15.0 | 16,960
.2 1,585 3.6 4,000 | 7.0 7,840 ] 16.0 | 18,100
A 1,700 3.8 1,280 ?‘ 7.2 8,068 I 17.0 | 19,240
.6 1,820 | 4.0 4,480 | 7.4 8,296 || 18.0 . 20,380
.8 1,945 | 4.2 4,690 7.6 8524 | 19.0 . 21,520
Lo1.0 2,005 | 4.4 4,900 7.8 8,752 | 20.0 | 22,660
1.2 2,210 46 5,120 8.0 8,980 | 21.0 | 23,800
L4 | 2350 48 | 5,340 8.5 9,550 | 22,0 | 24,940
1.6 2,490 5.0 | 5,560 9.0 | 10,120 | 23.0 | 26,080
L8 | 260 | 5.2 | srss | 9.5 | 10,690 | 240 | 27,220
2.0 2,790 | 5.4 \ 6,016 | 10.0 | 11,260 | 25.0 | 28,360
| R : |
Estimated monthly discharge of Oconee River at Dublin, Ga.
[Drainage area, 4,182 square miles.]
Discharge in second-feet. Run-off.
Month. [ Second- '
Maximum. | Minimum. Mean. . f:;ﬁ;fé Dl%%g]%ln
mile. }
- S |
1902. ‘
January ..o _._.__..........._._. 17,302 | 3,090 6,815 1511 1.74
February .. ... ....ooooo...... 22, 660 4, 480 9,813 2.35| 2.45
March. .. ..o....ooooii ..., 29, 272 6, 700 16,243 3.88 | 4,47
April ... 19,924 4,090 9,942 1 2.38 2. 66
May. oo 6,130 2,140 3,436 .82 .95
June - ... 5,010 1,585 2,685 .64 .71
B 6,130 | 1,135 | 2,567 61 70
August ... 4,900 ’ 1,270 2 318 .54 .62
September.. ... .. ... - 4,690 | 900 1,904 .46 .61
October. ..o 3,490 | 1,180 2,203 .53 .61
November ........._........_.. 6,130{ 1,370 2,189 .52 .58
December __ ... . ... ... 11,032 | 2,075 5,134 1.23 1.42
The year - .-............. 20,272 | 0 5409 1.29% 17.48
!
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OCONEE RIVER AT BARNETT SHOALS, GA.

This station was established by Prof. C. M. Strahan, of the Univer-
sity of Georgia, on August 6, 1901. It is located at Barnett’s bridge,
1 mile above Barnett Shoals and 4 miles east of Watkinsville, Ga.

The gage is a 10-foot rod, graduated to feet and tenths, nailed to a
tree on the left bank just above the bridge. The gage is extended to a

~ length of 16 feet by means of a plank marked in feet fastened above
the rod. The bench mark is a large nail driven into the tree, and its
elevation is 6 feet above the datum of the gage.

Discharge measurements were made from the downstream side of
the bridge, which is a covered, lattice, single-span bridge, with a total
Jength of 109 feet between abutments. The observer was R. L.
McRee, a storekeeper at Barnett Shoals, who read the gage once daily
at ordinary stages and twice daily during low stages, when the regu-
larity of the flow is affected by the small dam of the Georgia factory,
6% miles upstream. K

The station was discontinued on August 23, 1902, for want of an
observer: .

The following discharge measurements were made during 1902:

January 1: Gage height, 6.35 feet; discharge, 5,061 second-feet.
March 22: Gage height, 3.20 feet; discharge, 1,412 second-feet.

May 31: Gage height, 2.10 feet; discharge, 800 second-feet.-
June 28: Gage height, 1.77 feet; discharge, 619 second-feet.

Daily gage height, in feet, of Oconee River at Barnett Shoals, (ia.

Day. ! Jan, Feb. Mar. Apr. | May. | June. | July. | Aug.
1902. J

Lttt ! 5.8 | 800 14.00|..ecifieeens 220 1.50| 1.60
2 D400 14.00 | 8.00 oo el 2,10 | 1.50 1.60
3.00 | 10.00 [ 6.00 [oeuvuenileraenn.. 210 1.50 2.40

2.90 | 890 | 500 |.....ofoeuennn. 2,10 | 2.60 2.40

2.80 1 7.60 | 4.50 |........|oee.... 2,00 270 3.9

270 600 400 | ... 0o 200 1.80. 2.50

2.60 | 4.80| 3.60 | ........e..o.. 220 180 1.9

250 | 3.90 | @3.00 ... . |eooo... 300 1.90: 1.70

2,40 | 380 oo e, 2,30 1.70° 1.60

2,40 1 3,00 ..o e, 220 190, 1.60

2,40 | 2.80 {eeriienii e, 210 250 1.8

240 | 270 |oeeii e el 210 2401 2.40

2.40 | 270 [eeeoee e el 1.9 | 3.20 1.8

230 | 270 [oooifeiiiil it 180! 220 1.60

2.30 | 800 |:eooon i 1.90] 4.30. 1.8

©2.30 1 B30 L 250 | 430 160

2.80 | 8.80 i, 220 250! L7

230 320 . e 210 200 170

2.40 | .00 ..o..... SUURU O 200| 190 150

230 2.80 ........ [ 220 27| 180! 170

250 1 2,60 ........ o 2201 20010 170! 1.80

« No observer obtainable. Discontinued.
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Daily gage height, in feet, of Oconee River at Barnett Shoals, Ga.—Continued.

Day : Jan. i Feb. Mar, Apr. | May. | June. | July. | Aug.
|
\ \ -
1902, | |
2 e 2.40 2.60 [ Leeeaaa.s 2.20 1.80 1.70 1.90
SR 2.30 PR 11 (R R 2.20 1.80 1.60 al, 60
2.30 1.70 1.60 |........
2.30 1.70 1.60 {.o......
2.30 1.70 1.80 |oeennnn
2,20 1L.70} 1L.70|........
2.10 1.60 1.70 1. .......
2,10 .70 2,00 |.ocinaen
2.00 1.%0 1.80 |........
2.00 |o....... 1.70 |eeaennns

«No observer obtainable. Discontinued.

Rating table for Oconee River at Barnett Shoals, (eorgia, for 1902.

h(gi};:gift. Discharge. | hgfgglft ‘| Discharge. hggg%ft. i Discharge. h%?ggﬁat' Discharge.
N | -

Feet. Second-feet. Feet. Second-feet. Feet. 1 Second-feet. |  Fect. Second-feet.
1.6 568 1.6 2,615 7.6 | 7,522 10.6 13, 582
1.8 665 4.8 2, 827 7.8 7,926 10.8 13, 986
2.0 763 5.0 3, 055 8.0 8, 330 11.0 14, 390
2.2 864 5.2 3,299 8.2 8,734 11.2 14, 794
2.4 967 5.4 3,559 8.4 9,138 11.4 15,198
2.6 1,074 5.6 3, 835 8.6 9, 542 11.6 15, 602
2.8 1,188 5.8 4,130 8.8 9, 946 11.8 16, 006
3.0 1,310 6.0 4, 445 9.0 10, 350 12.0 16,410
3.2 1,440 6.2 4,780 9.2 | 10,754 12.5 17,420
3.4 1,578 6.4 5,135 9.4 11,158 | 13.0 18, 430
3.6 1,724 6.6 5,510 9.6 11, 562 | 13,5 19, 440
3.8 1,878 6.8 5, 906 9.8 11, 966 14.0 20, 450
4.0 2, 060 7.0 6, 310 10.0 12,370 15.0 22,470
4,2 2,233 7.2 6, 714 10.2 12,774 16.0 24, 490
4.4 2,418 7.4 7,118 } 10.4 13,178 17.0 26, 510

|
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Estimated monthly discharge of Oconee River at Barnett Shoals, (eorgiu. '

[Drainage area, 835 square miles. ]

Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. ff(;;g%r Iii}(),%;:n
mile.
1902 ‘
January ... ____._._._. 4,130 915 1,211 1.45 1.67
February ... ... ... . ... ...__. 286, 510 1,020 4,456 5.3 . 5.56
March 1to8. ... .. ....._. S P N 5,486 6.57 1.95
May 20 to 81 ..o 851 1.02 0.46
June .. ... ..... 1, 310 H68 748 0.90 1.00
JULY c 2,324 520 842 | 1.01 1.18
AUQUSE T 0 23— - 736 | 0.88 0.75

MIDDLE OCONEE RIVER NEAR ATHENS, GA.

Middle Oconee River rises in Hall County and flows southeastward
through Jackson and Clarke counties to its junction with the east fork,
6 miles below Athens. It drains a rolling area of 300 square miles.

Measurements were begun at Athens on October 11,1901, the station
having been established by Prof. C. M. Strahan, of the University of
Georgia. It is located on a wagon bridge, known as Mitchell’s Bridge, -
on the Athens and Lawrenceville road, 3% miles from Athens and
about 74 miles above the junction of Middle Oconee with its eastern
fork. It is 4 miles above the dam of the Princeton factory, an 8-foot
shoal intervening, and one-third of a mile helow the dam of the Athens
Electric Railway Company. The gage is of wire, mounted on the
north truss, near the east end of the bridge. 1t is protected bya plank
cover and locked. The bridge is of the covered wooden lattice type.
The bench mark is the top of the lower chord at the gage pulley, 26.85
feet above the river bottom, which is the zero point of the gage, the
latter being set to read zero when the weight touches the bottom. The
graduations are laid off on the lower chord to 20 feet, and can he
extended to 26 feet. The initial point for soundings is a spike at the
west end of the north brldge truss. The channel is straight and unob-
structed excephiby remains o€k pieis just inside the present piers,
the old piers being.caverpd & §3ghgd height of 3 feet. The banks are
high and the. approacheg .shogt. _The water rises rapidly in-time of
flood, the maximum gage height bemg 22.9 feet and the average gage
height 2.5 to 3 feet. The station was discontinued on October 25,1902,
for want of an observer. ‘
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The foliowing discharge measurements were made during 1902 by
C. M. Strahan:

Discharge measurements of Middle Oconee River near Athens, Ga.

-

Date. y Hydrographer. Gageheight.| Discharge.

1902. ‘ A _ Feet. Second-feet.
January 3 ... .. ... ..... " C. M. Strahan ............. 3.65 855
February 28 ... ... ... e 22.50 | 16,971
May 2. el AO oL () 836
June 30 ... . __............. e 6 1o Y 1.70 275
July 17 oo 0 2.10 400
July 19 .o 0 195 350
July 22 . . AO e 1.85 318

« Gaging made 7 miles above Athens.

Daily gage height, in feet, of Middle Oconee River near Athens, (Ga.

Day. Jan. | Feb. | Mar. | Apr. | May. %June.?July.[Aug. Sept.| Oct.
1* ‘ ‘ {A -
6.20 | 19.00  3.¢0 | 2.50 ! 2,10/ 1.70 | 1.80 | 1.70 | 2.20
14.00 | 7.30 | 3,20 | 2.50 | 2,10 | 1.%0 | 1.80 | 1.70 | 2.30
17.00 | 5.70 . 3.00 | 2.50 | 2,10 | 2.10 | 2.90 | 1.70 | 2.40
5,50 | 5.20 | 2.60 | 2.40 | 2.00 | 2.00 | 2.00 | 1.70 | 1.90
4.20 | 4.80 | 2.90 | 2,40 ; 2,00 | 1.90 | 2.70 | 1.70 | 2.30
3.90 | 4.6012.90 | 2.40 | 2.00 | 1.80 | 2.00 | 1.70 | 2,30
3.80 | 4.40 2.0 | 2.40 | 2.4011.80 | 2.00 | 1.60 | 2.10
3.80 | 3.80 | 3.0 2.40 | 2.30 | 1.80 | 1.90 | 1.60
8.60 | 3.60 | 3.00 | 2,30 |2.20 | 1.80 | 1.80 § 2.10
8.50 | 3.60 | 2.90|2.30 | 210/ 1.80 | 1.80 | 2.10
3.50 | 8.30 | 2.90 | 2.30 | 2.10 0 1.90 | 1.70 | 1.90
3.40 | 3.30 | 2.80 | 2.30 | 2,00 | 2.00 | 2.10 | 1.80
3.40 | 4.00 | 2.80 | 2.30 ; 2.09 | 2.50 | 2.00 | 2.50
3.40 | 8.50 | 2.80 | 2.30 1 2,00 | 3.80 | 1,90 | 2.30
3.60 | 3.40 | 2.80 | 2,30} 2.20 | 2.30 | 1.80 | 1.90
3.70 | 5.30 | 2.80 | 2.20 | 2.40 | 2,20 | 1.70 | 1.60
3.60 | 8.40,3.20 (220 2.20}210)1.70|1.60
3.50 | 4.70 3.70 | 2.20 | 2.10 | 2.00 | 1.70 | 1.60
3.50| 8.60 3.002.20 210 1.90|1.70 | 1.80
3.60| 3.30  2.80 | 2.20 [ 2.00 | 1.80 | 1.70 | 2.10
3.70 | 3.10 ' 2.80 ' 2.20 | 2.00 | 1.80 | 1.70 | 1.90
3.70 | 8.00 2.80 | 2.20 | 2.00 | 1.90 | 1.70 | 1.70
3.50.0 2.90 2.70 ;2.20|2.00 1,90 | 1.60 | 1.70
3.50 | 2.90 2.70|2.20 | 1.90 | 1.90 | 1.60 | 1.60
4,00 | 2.90  2.60 | 2.20 | 1.90 | 2.20 | 1.60 | 3.60
4.30 | "2.90 2.60 | 2.20 | 1.80 | 1.80 | 1.60 | 5.60
3.80 | 2,90 2.60|2.20| 1.80 | 2.00 | 1.60 | 3.90
25.50 | 3.40 2.50 | 2,10 | 1.80 | 2.30 | 1.60 | 3.00
....... 11.30 2.50 | 2.10 | 1.80 } 2.00 [ 1.70 | 2.10
....... 18,60 2.60 | 2.10 | 1.70 | 1.80 | 1,70 | 2,00
....... 4.60 ... 210 | ... 180 | 7O [...oil]en.ns

a Discontinued. No observer obtainable.
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Rating table for Middle Oconee River near Athens, (a., for 1902.
h(e}?gglft. Discharge. hS%Et. \ Discharge. hgggglft. Discharge. h(g;lgg]ft. Discharge.
Feet. Second-feet. Feet. ' Second-feet. Feet. Second-feet. Fect. Second-feet.
1.6 243 5.6 1,915 9.6 5,340 || 16.0 | 11,100
1.8 307 5.8 2, 050 9.8 5,520 | 16.5 | 11,550
2.0 371 6.0 2,190 10.0 5,700 17.0 12, 000
2.2 435 i 6.2 2,336 10.2 5, 880 17.5 12, 450
2.4 499 | 6.4 2,490 10. 4 6,080 || 18.0 12, 900
2.6 563 | 6.6 | 2,652 || 10.6 | 6,240 | 18.5 | 13,350
2.8 627 6.8 2,822 10.8 6,420 | 19.0 13, 800
3.0 691 7.0 3, 000 11.0 6, 600 19.5 14, 250
3.2 755 7.2 3,180 | 11.2 6,780 1 20.0 | 14,700
3.4 819 | 7.4 3, 360 11.4 6, 960 20.5 15,150
3.6 884 | 7.6 3,540 | 11.6 7,140 | 21.0 15,600
3.8 966 | 7.8 3,720 11.8 7,320 21.5 16, 050
4.0 1,046 I 8.0 3, 900 12.0 7,500 22.0 186, 500
4.2 1,131 | 8.2 4,080 | 125 7,950 | 22.5 | 16,950
4.4 1,217 | 8.4 4, 260 13.0 8,400 ; 23.0 17, 400
4.6 1,315 8.6 4,440 | 13.5 8,850 || 23.5 | 17,850
4.8 1,426 8.8 4,620 14.0 9, 300 24.0 18, 300
5.0 1, 541 9.0 4, 800 14.5 9, 750 24.5 18, 750
5.2 1, 661 9.2 4,980 15.0 10, 200 25.0 19, 200
5.4 1,786 9.4 5,160 | 15.5 10,650

Estimated monthly discharge of Middle Oconee River near Athens, Ga.

[Drainage area, 395 square miles.]

Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. fgg‘g g’r%r Dlgl(),ggsm
mile.
1902. .
January ... .o ... ... 1,217 723 837 2.12 2.4
Febrouary ... . ... .. ... ... 19, 560 819 2,362 5.98 6.23
March. ... ............... . | 13,800 659 2,180 | 5.54 6.39
April ..o ... R ! 884 531 652 1.65 1. 84
May. . : 531 403 458 1.16 1.34
June Lol : 499 275 383 .97 1.08
JUly oo 966 275 375 .95 1.10
August ... ....iiiil. : 659 243 317 .80 .92
September .. .....oooeeee.l 1,915 243 196 | 1.08 1.20
October 1-25_ . ... ... feeaaaaan 367 .93 . 87

NOTE.—scontinued.

No observer obtainable.
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APALACHEE RIVER NEAR BUCKHEAD, GA.

A gage was established at this station on F ebruary 13, 1901, and
observations were commenced on March 1. It is located at the iron
wagon hridge over Apalachee River, 34 miles north of the town of
Buckhead, Ga. The bridge is a single iron span 103 feet long, sup-
ported by four tubular iron piers. Its floor is about 25 feet above
low water. The left bank is high and will overflow to a distance of
about 75 feet only heyond ordinary high-water mark. The right bank
is liable to overflow to a distance of about 400 feet, commencing at
a gage height of 6 feet. The overflow areas on both banks are crossed
by wooden trestle approaches. The trestle on the right bank is sub-
ject to overflow at a gage height of 18 feet, rendering it impossible to
make discharge measurements of high floods. The section is good, but
the current is irregular on account of the ruins of old bridge piers in
the river about 50 feet above. The general course of the river both
above and below the station is slightly curved.

The gage is graduated to feet and tenths, with brass figures and
staples, and consists of two parts. The first section, extending from
0 to 10 feet, is fastened to a small ash tree on the left bank, about 100
feet below the bridge. The second section, extending from 6 to 20
feet, is nailed to the upstream post of the last wooden bent next to
the iron bridge on the right bank.

Bench mark No. 1 is the top of the iron pier on the right bank,
downstream side. TIts elevation is 25 feet above the datum of the gage.

Bench mark No. 2 is the top of the second iron crossbeam from the
left bank on the downstream side. Its elevation is 25.72 feet above
the datum of the gage.

The observer is A. S. Adams, a farmer living one-third of a’mile
from the bridge. The ohserver is paid by the Georgia geological
survey.

The following discharge measurements were made during 1902:

February 8, gage height, 3.95 feet; discharge, 821 second-feet.

June 7, gage height, 1.52 feet; discharge, 262 second-feet.
July 19, gage height, 1.50 feet; discharge, 253 second-feet.
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Daily gage height, in feet, of Apalachee River near Buckhead, Ga.
Day. Jan. Mar. | Apr. ‘ May. |June. |July.| Aug. |Sept.| Oct. Dec.
|
1902.
R 11.00 - 25.00 | 8.00 { 2.60 | 1.75 | 1.60 ' 1.80 | 1.60 | 2.50 2.80
e 7.00 20.00 | 5.50 | 2.80 | 1.75 | 1.60 | 1.60 ; 1.50 | 2.00 3.10
R 5.50 ‘ 15.00 | 4.50 | 2.70 [ 1.75 | 2.10 | 4,00 | 1.50 | 1.90 3.50
L 4,50 10.00 , 4.00 | 2.70 | 1.70 | 2.00 | 4.50 | 1.50 | 1.80 5.00
4.20 7.00 | 3.90 2,60 1 1,70 [ 1.80 | 4.00 | 1.40 | 1.80 4.50
1.10 6.00 ) 3.70 ' 2.60 | 1.70 | 1.70 | 3.00 | 1.40 | 1.80 3.50
4.00 5.00 | 4.50 | 2.50 { 1.70 | 1.60 | 2.70 | 1.60 | 1.80 3.20
3.80 4.00 | 4.00 | 2.40 | 4.00 | 1.55 | 2.50 | 1.80 | 1.70 3.10
3.70 3.50 | 3.80 | 2.4 | 5,50 | 1.50 | 2.20 | 1.70 | 1.70 3.00
3.50 3.50 | 3.60 | 2.30 | 4.00 | 1.50 | 2,00 | 1.70 | 1.70 3.00
3.40 f 3.30 | 3.50 | 2.30 [ 3.00 {1.60 ) 1.90 | 1,90 | 1.70 2.80
3.20 | 8.30 [ 3.50 [ 2.30 | 2.70 | 2.00 [ 1.85 | 2.00 | 1.70 2.50
3.10 3.80 | 3.50 | 2.30 | 2.40 | 1.90 | 1.80 | 2.50 | 1.70 2,20
3.00 4.50 | 3.40 | 2.40 | 2.10 | 6.00 [ 1.75 | 4.00 | 1.70 2.10
2.90 5.00 | 3.40 | 2.40 | 2.00 | 3.00 | 1.70 | 3.80 | 1.70 3.00
2.90 6.50 | 2.30 | 2.40 | 4.50 [ 2.50 [ 1.70 : 3.40 | 1.60 3.50
2.80 10.00 ; 3.30 | 2.30 { 3.80 | 2.30 | 1.60 ; 3.00 | 1.60 3.20
2.80 7.50 | 4.50 | 2.30 | 2.80 | 2.10 | 1.60 | 2.80 | 1.60 3.00
2.80 6.00 | 4.30 | 2.30 | 2.50 | 2.00 | 1.50 | 2.80 | 1.60 2.80
2.80 5,50 | 4.00 | 2.20 | 2.20 | 1.90 | 1.50 | 3.20, | 1.60 2.70
2.70 5.20 1 3.80 | 2.20 ' 2.00 | 1.80 | 1.50 | 3.00 | 1.55 2.60
2.70 5.00 | 3.60 | 2.10 | 1.90 | 1.75 | 1.40 | 2.80 | 1.55 3.60
2.60 4.80 | 3.40 12,10 { 1.90 | 1.70 } 1,40 | 2.70 | 1.50 3.00
2.60 4.70 | 3.20 | 2.00 [ 1.80 | 1.656 | 1.20 | 2.70 | 1.50 2.90
2.80 4.50 [ 3.0011.90 | 1.80 | 1.60 | 1.10 | 3.00 | 1.50 2.70
3.00 4.80 {2.70 {1 1.90 | 1.75 | 1.50 | 1.00 | 3.00 | 1.50 2.60
3.20 3.80 | 2.80 | 1.85 | 1.70 | 1.60 | 1.20 | 2.80 | 1.80 2.60
3.60 4.40 12,70 | 1.80 { 1.70 | 2,10 | 1.30 | 2.80 | 1.80 2.50
3.70 4.50 ) 2,70 £ 1.80 | 1.65 | 2.60 | 1.50 | 2.70 | 1.70 2.50
4.00 7.00 | 2.70 | 1.75 | 1.6 | 2.10 | 1.60 | 3.50 | 1.70 3.20
4.50 12,00 '...... 1.95 |...... 1.90 | 1.60 |...... 1.60 3.00
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Rating table for Apalachee River near Buckhead, Ga, for 1902.
hg%%ft 1 Discharge. ‘ h%iaggﬁt Discharge. | hﬁ;‘gﬁf‘t. Discharge. 3 hg{aggﬁ. Discharge.
Feet. ‘ Second-feet. ‘ Feet. Second-feet. Feet. Secahd—feet 3} Feet. Second-feet.
1.0 205 | 5.0 1,18 | 10.5 2,697 | 20.5 5, 448
1.2 219 | 5.2 1,240 | 11.0 2,835 ‘ 21.0 5,585
1.4 241 | 5.4 1,295 1 11.5 2,972 ‘ 21.5 5,722
1.6 271 [ 5.6 1,350 | 12.0 3,110 | 22.0 5, 860
1.8 310 58 | 1,405 | 125 3,247 | 22.5 5,998
2.0 360 | 6.0 t 1,460 | 13.0 | 3,38 | 230 | 6,13
2.2 415 | 6.2 | 1,515 ' 13.5 3,522 1| 23.5 6,272
2.4 470 6.4 1,570 140 3,660 | 24.0 6,410
2.6 525 6.6 1,625 14.5 3,798 || 24.5 6,548
2.8 580 6.8 1,680 | 15.0 3,935 | 25.0 6, 685
3.0 635 7.0 1,735 ?‘ 15.5 4,072 || 25.5 6, 822
3.2 690 7.2 1,790 | 16.0 4,210 26.0 6, 960
3.4 745 7.4 1,845 ‘ 16.5 4,348 26.5 7,098
3.6 800 7.6 1, 900 17.0 4. 485 27.0 . 7,235
3.8 855 7.8 1,955 17.5 4,622 27.5 7,342
4.0 910 8.0 2,010 || 18.0 ; 4,760 | 28.0 7,510
4.2 95 | 85 2,147 | 185 4,89% | 285 | 7648
4.4 1,020 9.0 2,285 ; 19.0 | 5,035 \ 29.0° | 7,785
1.6 1,075 9.5 2,422 | 19.5 5,172
4.8 1,130 10.0 \ 2, 560 | 20.0 ! 5,310 ‘\
Exstimated monthly discharge of Apalachee River near Buckhead, Ga.
[Drainage area, 440 square miles.}
Discharge in second-feet. ‘I Run-off.
Honth Maximum. | Minimum 1 Mean fsggfggl: Depth in
b . : ‘ . s#a‘ilﬁar,e inches.
1902. \ | J
RE:S (Y115 Y 2,835 525 | 842 . 1.91 2.20
Febroary ... ................... " 5,310 827 1,708 j 3.88 |  4.04
March........loooo i ' 6,68 717 1,714 3.90 ]  4.50
Aprile oo, } 2,010 552 | 843 1.92 2.14
May. oo, ; 580 . 300 ] . 48 102 1.
JUNE oo 1,322 280 469 1.07| - 1.19
JUlY o 1,460 255 i 375 .85 .98
AUUSt oo oo 1,047 205 | 368 .84 .97
September . ... . ..........._. | 910 241 | 495 | 1,121 1.25
October. . ...oooooiiei . 497 255 | 204 | .67 .77
November ..................... | 525 241 | 208 .68 .76
December ._................... 1,185 388 | 641 | 1.46| 1.68
The Year «............... 1 6,685 205 708 | 1.61| 21.66
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OCMULGEE RIVER AT MACON, GA.

The Ocmulgee River rises in the north-central part of Georgia and
flows in a southeasterly direction, joining the Oconee south of Mount
Vernon to form the Altamaha River. The drainage area has the same
general features as that of the Oconee. A station was established by
the United States Weather Bureau on January 21, 1893, and measure-
ments were begun by the United States Geological Survey in 1895,
The wire gage on the Macon, Dublin and Savannah Railroad bridge
having been twice stolen in the spring of 1897, the observations were
taken on the Weather Bureau gage, which is a vertical rod bolted to
the stone pier of the Central Railroad bridge. 1t is referred to the
same datum. The bench mark is the top of the track on the Central
Railroad bridge. It is 54.85 feet above the zero of the gage. (See
United States Weather Bureau reports for description of other bench
marks.) Measurements of discharge are made from the wagon bridge
a short distance above. The channel is straight and without obstruc-
tions, except two bridge piers. The banks are high and not subject
to overflow. The bed of the river is soft and changeable. W. T.
Bass, a clerk in a store near the gage, was observer for the United
States Geological Survey and the Georgia geological survey until
June 1, 1899. Then the station was resumed by the United States
Weather Bureau, in charge of T. S. Collins, until March, 1901; since
that time the Weather Bureau official at that point has been John R.

- Weeks.

Discharge measurements of Ocmulgee River at Macon, Ga.

Date. Hydrographer. Gage height.| Discharge.

1902. Feet. Second-feet.
June 26 ... . .. .. ... ... MaxHall.........__....... 3.53 1,074
July 25 .ol W.E.Hall_..... .......... . 3.50 689
July 81. .. ... H.G.Stokes «.ooieeenn... 4.20 1,126
September 15 . ... .. ... ... W.E.Hall..._..._......... 3.61 885
September 18 ... ... |..... A0 oL 3.30 705
October 23. .. ... ... ..... A.T. Mitchelson ...._...... 3.10 829
November 13 ... .. ... .. .. ..... do o 3.10 779
November 26 _................|..... 0 oo s 9.29 6,483
0 TN IR A0 woiee 9.59 5,900
December 5. ... . ... .. |..... Ao L 9.00 4,612
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Daily gage height, in feet, of Ocmulgee River at Macon, Ga.

Jan. | Feh. | Mar.
| 15,70 | 11.50 | '22.80
11.00 | 18.00 | 20,90
.10 | 19.20 | 17.30
6.80 | 18.50 | 13.00
5.20 | 15.00 | 11.10
4.70 | 10.60 | 10.10
440 | 8.40 | 9.40
420 7.20 | 8.70
400 6.40| 8.40
3.90 | 5.80 | 8.20
3.70 | 5.50 | 7.90
3.60 | 5.30) 7.70
3.50 | 5.00 | 7.50
3.30 | £.90| 8.40
3.10 | 5.10 | 9.40
3.10 | 5.50 | 10.70
3.20 1 5.70 | 18.60
3.10 | 5.40 | 16.80
3.10 | 5.30 | 13.40
3.20 | 5.20 | 11.00
3.40 | 5.90 | 9.40
3.90 | 6.30 | 8.90
4.20| 5.90 | 8.60
3.70 |, 5.30 | 8.20
3.40] 7.20| 9.10
3.40 | 810 8.90
3.40 | 8.40 | 8.30
3.40 | 19.90 | 10.60
3.30 |.o..... 16.20-
3.90 |....... 17.80
440 | 14,60

Apr. l May.

12.80 | 5.80
10.40 | 5.70
8.80 | 5.70
5.50 | 5,80
8.20 | 5.50
7.90 | 5.40
60 | 5.30
50 | 5.20
10.20 | 5.20
9.80 | 5.50
7.70 | 5.50
7.30 | 5.30
7.10 | 5.20
6.90 | 5.10
6.90 | 5.00
6.90 | 5.40
6.0 | 6.40
11.10 | 5.70
9.00 | 5.70
5.70
5.20
00
80

P
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&
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June.

July.

3.30
3.20

3.30 |

3.10
3.30
3.30
3.30
3.20
3.30
3.20
3.20
3.30
3.20
3.20
5.20
4.10
+4.00
3.80
3.60
3.40
3.40
3.40
3.80
3.50
3.60
3.50
4.80
3.70
4.90
4,70
4.20

~o. 83.
Aug. | Sept. | Oct. | Nov. | Dec.
3.90 ; 4.00 | 5.00 | 3.50 | 8.50
3.80 | 3.60 | 5.60 | 3.30 | 7.30
©8.70 | 3.50 | 4.50 | 3.30 | 13.30
5.50 | 3.30 | 3.90 | 8.20 | 11.90
5,90 | 3.40 | 4.30 | 3.20 | 9.50
9.50 | 3.40 | 5.20 | 3.30 | 7.00
5.50 | 3.40 | 4.80 | 3.40 | 5.90
4.60 | 3.30 | 4.20 | .70 | 5.20
1.00 | 3.40 | 3.80 | 8,50 . 4.70
3.80 | 3.40 | 3.70 | 8.40 | 4.20
3.70 | 3.80 | 3.50 | 2.30 | 3.80
3.40 [ 3.60 | 3.90 1 3.30 | 4.00
4.60 | 8.50 | 4.60 | 3.20-| 5.20
4.00 | 3.30 | 4.60 | 3.10 ' 4.00
3.80 | 4.20 | 4.30 | 8.20 | 4.30
4.10 | 3.80 [ 3.90 | 3.10 | 4.10
~5.90 [ 3.50 1 3.60 | 3.20 ! 3.60
4.10 | 3.30 | 3.50 | 8.50 | 6.80
3.40 | 3.30 | 3.40 | 4.80 | 5.80
3.70 | 3.20 | 3.40 | 4.60 | 4.80
3.40 | 4.20 , 3.36 | 3.90 | 6.80
3.30 | 4.10 | 3.50 | 3.60 | 6.60
3.70 [ 8.70 | 8.20 | 8.50 | 6.00
3.60 | 3.60 | 3.20 | 3.30 | 5.30
3.30 | 3.40 | 3.10 [ 3.20 | 4.80
3.20 | 6.80 | 3.10 | 8.80 | 4.30
3.20 | 5.80 | 3.80 | 8.50 | 4.20
3.30 | 5.30 | 5.40 | 5.70 | 4.00
4.30 | 5.40 | 4.70 | 4.40 | 3.80
4.60 | 5.20 [ 3.90 [ 4.10 | 4.00
470 |...... 3.60 |...... 4,80
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Rating table for Ocmulgee River at Macon, Ga., for 1902.
h(g?gg}ft. | Discharge. } hGeri{}ggft. Discharge. ‘ h(gi&églft. } Discharge. hg{lgg}?t, Discharge.
| — !
Feet. Second-feet. 1' Feet. Second-feet. Feet. Second-feet. i Feet. Second-fect.
3.2 } 865 ‘r 6.6 3,460 10.0 6, 820 ‘ 15.5 20, 200
34 | 95 | 68 | 3610 | 102 7,000 | 16.0 @ 22,300
3.6 1,125 | 7.0 3,820 10. 4 7,300 16.5 24,400
3.8 \ 1, 260 : 7.2 4, 000 10.6 7,540 17.0 26, 500
4.0 ‘ 1,400 1 7.4 4,185 7 10.8 7,780 | 17.5 28, 600
4.2 ‘ 1,540 H 7.6 4,375 11.0 8, 020 [ 18.0 30, 700
4.4 ‘ 1,685 | 7.8 4,565 11.2 .8, 260 18.5 32, 800
4.6 1,835 8.0 4,755 11. 4 ! 8,510 19.0 34, 900
4.8 1,985 8.2 4, 945 11.6 8,780 19.5 37, 000
5.0 2,140 ‘ 8.4 5, 140 11.8 9, 050 20.0 39,100
5.2 ‘ 2, 300 ’\ 8.6 5,340 12.0 9, 400 20.5 41, 200
5.4 2,460 ’ 8.8 5,540 | 12.5 10, 300 21.0 43, 300
5.6 | 2,620 9.0 5,740 | 13.0 11, 240 21.5 45, 400
5.8 2,780 ‘ 9.2 5, 945 | 18.5 12,470 22.0. 47, 500
6.0 2, 950 ‘ 9.4 6,155 14.0 13, 900
6.2 } 3,120 9.6 6, 370 14.5 16, 000
6.4 | 3, 290 ’ 9.8 6, 590 15.0 | 18,100
! P \ (
Estimated monthly discharge of Ocmulgee River at Macon, Ga.
[Drainage area, 2,425 square milles.]
1! Discharge in second-feet. “’ Run-off.
Month. Second- ‘
Maximum. | Minimum. Mean. f:(;‘; é)reer Eglégle ;n
mile.
1902. :
January ... ... ... 21,040 | 800 22421 0.92 106
February ... ... .. ... .. ....... 38, 680 | 2,060 8, 444 3.48 3. 62
March._ ... .. .. ... . . ... 50, 860 4, 280 12,700 ¢ 5.24 6.04
April ..o 10, 840 2,780 4,738 1.95 2.18
May.. ... ... 3, 290 1,540 2,292 .95 1.10
June ... ... _..... T 8,120 995 1,631 .67 .75
July. ..o 2, 300 800 1,169 .48 .55
Auvgust ... ... _._.... . 6,260 865 1,624 .67 .77
September ... ... _............ 3,680 865 1,377 . .57 T.64
October ... ... ... ... ...._. 2,620 800 1,430 .59 .68
November ... . ... ... 5,540 800 1,423 .59 .66
December __ ... .. ... .. ...._ 11, 950 1,125 2,961 1.22 ‘ 1.41
The year .. _....._._..... l 50, 860 800 3,502 E 1. 44 ‘ 19. 46
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OCMULGEE RIVER NEAR FLOVILLA, GA.

A station was established on July 26, 1901, on Ocmulgee River at
Lamars Ferry, one-half mile below Lamar’s mill and 5 miles east of
Flovilla, Ga. The object of this station was to compare the discharge
of the river at this point with its discharge below at Macon through
the low-water season.

The gage consisted of a & by 5 inch by 10-foot poplar board gradu-
ated to feet and tenths with brass figures, staples, and tacks. The rod
was nailed to a 16-foot pine plank, which was spiked to an ash tree 25
feet below the ferry landing. The tree was graduated with nails 1
foot apart, extending the gage up to-20 feet above datum.

The gage and bench marks were washed away by a flood on Febru-
ary 27, 1902, and the station has not been reestablished.

The following discharge measurement was made in 1902:

¥ebruary 10: Gage height, 5.60 feet; discharge, 2,376 second-feet.

Daily gage height, in féet, of Ocmulgee River near Flovilla, Ga.

Day. Jan, ! Feb. ‘ Day. Jan. l Feb. Day. Jan. | Feb. ‘ Day. 5 Jan. \ Feb.

1902. 1902 ‘ 1902 P92, |
) D 14.00 | 14.60 | 9........ 4.40 5,70 || 17........ 3.80 | 5.50 |' 25........0 4.00 6.20
7 9.00 | 19.00 3 10........ 4.30 ‘ 5.60 || 18........ 3.70 | 5.30 | 26........ 4.30 7.60
[ T 6.50 | 20.20 | 11........ 410 530 |j 19........ 3.90 | 5.00 | 27........ 4.40 7.60
4. 5.70 19.50’ 12........ 4.10 | 5.70 || 20........ 4.10 | 5.50 }28 ........ 4.10 | (@)
L R 5.20 | 10.00 | 13........ 4.00 ‘ .00 || 21........ 4.20 | 5.80 || 29........ 4.70 1.
6.. 5,00 | 8.10 ‘ 4........ 3.70 | 4.80 |f 22........ 4.70 ¢ 5.60 i 30........ 5.40 |......
Teeeeenn.| 4.8 | 7.20 [ 15........ 3.70 | 5.20 4.50 | 5.40 E‘SI ........ ! 5.30 | ......
8 4.50 | 6.50 || 16........ 4.00 | 5.70 420‘ 5.10 {

aGage washed out.

Rating table for Ocmulgee River near Flovilla, (a., for 1902.

‘ h(g?gg}?t. Discharge. h%?ggl‘xet. % Discharge. J h%?gg}?t-. Discharge. ‘ h%?‘éft Discharge.
— | f

Fect. Second-feet. Feet. ‘ Second-feet. K Feet. Secomi—feet. . Feet. Second-feet.
2.6 870 | 44 1,75 | 6.5 2,837 | 15.0 7,215
2.8 947 1.6 1,859 7.0 | 3,095  16.0 7,730
3.0 1,037 4.8 1,962 8.0 3,610 |, 17.0 8,245
3.2 1,138 50 2065 | 9.0 | 4,12 | 180 | 8 760
3.4 1,241 5.2 2,168 10.0 4,640 j 19.0 9,275
3.6 1,344 5.4 22711 | 11.0 5,155 || 20.0 9,790
3.8 1,447 5.6 | 2,374 | 12.0 5,670 | 21.0 | 10,305
.0 1,550 5.8 | 2,477 | 13.0 6,185 | 22.0 | 10,820
.2 1,653 6.0 | 2,58 | 140 6,700 | 23.0 | 11,335

1 -
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Estimated monthly discharge of Ocmulgee River near Floville, Ga.

[Drainage area, 1,500 square miles.]

Discharge in second-feet. Run-off.

Month, } | Second-
" i Maximum. | 5 Minimum. Mean. f:(;tmg%r Dlgl(),%:e;n
: { i mile. }
1902, | ! ‘ ‘
JANUATY - oo 8,700 1,395 2020 1.8 1.56
February 1-27 - ........_._. l __________ T 3,538 | 2.36 1 2,37
. 1 !

ALCOVY RIVER NEAR COVINGTON, GA.

This station was established on April 30, 1901. It is located about
3 miles east of Cov1ngton, at a low wooden bridge which is often under
water. The gage is a vertical rod 10 feet long, graduated to feet and
tenths, marked by tacks and brass figures. It is spiked to a birch tree
on the left bank of the river 2 feet from the upstream side of the
bridge.

The banks are low and liable to overflow. The ground on the right
bank is low and swampy for several hundred yards and is flooded by a
moderate rise.

The observer is Stephen Belcher, a farmer hvmg near. This station
is above Garners Shoal, on Alcovy River, where the fall is said to be
97 feet in a distance of 1,200 feet. The observer is paid by the Georgia
geological survey. :

The bench mark is a notch and nail in a maple tree on the right
bank, about 15 feet from the upper side of the bridge.  Elevation, 5.91
feet above zero of the gage.

The following discharge measur ements were made during 1902:

February 7: Gage height, 4.87 feet; discharge, 661 second-feet.
June 14: Gage height, 1.70 feet; discharge, 156 second-feet.

July 18: Gage height, 1.32 feet; discharge, 127 second-feet.
September-12: Gage height, 1.20 feet; discharge, 128 second-feet.
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Daily gage height, in feel, of Alcovy River near Covington, Ga.
\
Day. 1Jan Feb. Mar.‘Apr. May. |June.|July.| Aug. | Sept.| Oct. | Nov. | Dec.
5.20 | 9.50 | 5.60 | 3.00 | 1.90 | 1.00 | 1.80 | 1.40 | 2.70 1.60‘ 3.50
.30 | 7.20 | 5.00 | 3.50 | 1.40 | 1.00 | 1.40 | 1.30 | 2.50 1.7*1 5.00
.80 | 6.20 | 4.80 1 8.20 | 2.20 [ 1.00 ! 4.20 | 1.20 | 2.00 | 1.607 5.30
.00 | 5.80 , 4.50 | 3.00 | 2.00 | 2.20 | 3.70 | 1.00 | 1.70 | 1.90 | 5.10
6.70 | 5.30 | 4.30 | 2.90 | 1.90 | 1.70 | 5.00 [ 1.00 [ 2.00 | 2.20 | 4.90
.30 | 5.00 | 4.20 | 2.80 | 1.70°| 1.70 | 3.80 | 1.00 | 1.90 | 2.10 | 4.70
.90 | 4,80 | 450 | 2.70 | 1.70 | 1.50 | 2.50 | 1.20 | 1.80 | 2.00 | 2.50
40 | 4.60 | £.90 | 2.60 | 2.50 | 1.30 | 2.40 | 1.10 | 1.70 | 2.00 | 3.20
30 | 4,50 | 4.70 | 2.70 | 3.80 | 1.20 | 1.90 | 1.00 | 1.60 | 1.60 | 3.00
00 | 4.49 | 4.50 | 2.60 | 2,70 | 1.10 | 1.50 | 1.00 | 1.60 | 1.60 | 2.90
§0 | 4.30 | 4.00 | 2.60 | 2,20 | 1.00 | 1.40 | 1.00 | 1.60 | 1.50 | 2.70
.70 4,20 13,80 | 2.60 | 2.00 | 2.50 | 1.30 | 1.80 | 2.20 | 1.50 | 2.40
.60 | 4.00 | 3.80 | 2,50 . 1.90 | 2.00 | 1.00 | 2.90 | 2.50 | 1.50 | 2.20
3.60 | 4.40 | 3.70 | 2.50 [ 1.80 | 1.90 | 1.00 | 3.30 | 2.60 | 1.40 | 2.20
3.60 {4.80 | 3.70 | 2.50 | 2.20 { 1.80 | 2.00  2.90 | 2.10 [ 1.40 | 2.10
3.80 | 5.80 | 3.60 | 2.60 | 2.70 | 1.70 | 1.90 | 2.40 | 1.90 | 1.60 | 2.70
.80 | 3.80 | 6.80 | 3.60 | 2,507 2.50 | 1.60 | 1.20 2.00 170 1.60 | 3.00
70| 8.80 | 6.70 | 4.30 2.80 . 2.30 | 140 | 1.10 | 1.70 | 1.50 | 2.70 | 8.50
.80 | 870 1 6,00 | 1.20 | 2.70 | 2.20-| 1.40 | 1.30 | 2.20 | 1.70 | 3.20 | 2.90
.80 | 3.70 | 5.70 | .00 | 2.60 | 2.10 | 1.10 | 1.20 | 2,80 | 1.80 | 2.90 | 2.40
00 | 3.80 510 |3.90|2.40 | 1.90 | 1.10 [ 1.10 | 2.90 | 1.60 | 2.20 | 8.00
3.40 | 3.80 ' 4.80 | 3.80 | 2.60 | 1.90 | 1.10 | 1.00 | 2.40 | 1.60 | 2.00 | 2.90
3.50 | 3.50 | 4.50 | 3.70 | 2.40 [ 1.80 | 1.10 | 1.00 | 2.10 | 1.60 | .70, 2.80
3.00 | 4.20 | 4.50 { 3.70 | 2.40 | 1.80 | 1.10 | 1.00 | 1.60 | 1.60 | 1.70 | 2.70
3.00 | 4.30 | 450 | 3.50 | 2.30 | 1.80 | 1.00 | 1.00 | 3.00 | 1.60 | 3.30 | 2.60
3.00 | 440 ' 4,30  3.40 | 2.20 | 1.80 | 1.00 | 1.00 | 8.00 , 1.70 | 4.10 | 2.40
3.00 | 5.00]3.90 | 3.00| 200/ 1.80 {1.00 | 1.00 | 3.40 | 2.10 | 3.30 | 2.10
3.00 | 12.80 | 4.0 [ 3.00 | 2.00 | 1.80 [ 2.30 | 1.20 | 2.80 | 2.00 | 3.00 | 2.90
2.20 | ... 5.50 {3.00 | 2,00 | 1.20 | 3.50 | 1.90 | 2.60 | 1.90 | 2.40 | 2.90
3.60 ... 7.40 | 3.00 | 2.00 | 1.20 | 3.70 | 2.40 | 2.80 | 1.80 | 2.40 | 3.00
400 |....... 10.90 ...... 2.00‘ ...... 2,80 1.50‘ ...... 1,70 [one... 3.00
Rating table for Alcovy River near Covinglon, Ga., for 1902.
| . . D cme |
‘h(éiaggl& iIlisehnrg:e. hgiﬁfi. Discharge. h(g?glft. Discharge.i hgfgg&. Discharge.
-‘7" i ‘7”‘ B )> B o
Feet. | Second:feet. - Fect. | Seeond-feet. | Feet. Second-feet. Feet. Second.-feet.
{ |
Lo 108 3.0 ! 308 5.0 688 7.0 1, 068
1.2 | 121 1 3.2 346 5.2 726 7.2 1,106
14 136 | 3.4 | 384 5. 764 . 1, 144
L6 | 152 3.6 1 422 5.6 802 . 1,182
[ 169 3.8 | 460 h.8 840 7. 1, 220
2.0 ¢ 187 4.0 498 6.0 878 8.0 1,258
|
2.9 207 £.2 536 6.2 916 85 | 1,353
2.4 | 229 4.4 574 6.4 954 9.0 1,448
2.6 l 252 | 4.6 612 | 6.6 92 | 9.5 | 1,543
2.8 l 278 4.8 650 6.8 1,080 |.......iooolLo...
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ALTAMAHA RIVER DRAINAGE BASIN. 113
Estimated monthly discharge of Alcovy River near Covington, Ga.
[Drainage area, 228 square miles. |
Discharge in second-feet. Run-off.
Month. : Second-
1} Maximum, | Minimum, Mean. fs(‘;’fug%r Ii%%tli}gin
: - mile.
T I " |
1902. '

January (... .............. a73 265 391 1.72 1.98
February ... ... ... ... _... 2,170 422 675 2.96 3.08
Mareh ... ... ... . . ......... 1,543 479 754 3.31 3.82
April ... .. 802 308 496 2.18 ! 2.43
MAaY . .omee e 403 187 251 1.10 |7
June ...l 460 121 195 .86 .96
July. ... 44 108 163 : .71 .82
August ... ! 688 ! 108 193 .85 .98
Septemiber . ... ..o 3 384 108 204 .89 .99
October. ... .................. 265 144 181 .79 .91
Noverber ... ... .. ... ... 517 136 212 .93 1.04
December ... .. ... . __...._. 45 197 344 1.51 1.74
The Year ................ 2,170 - 108 338 | 148 20.02

MISCELLANEOUS MEASUREMENTS IN ALTAMAHA DRAINAGE BASIN.

The following miscellaneous measurements were made in the Alta-
maha drainage basin during 1902 by B. M. Hall and his assistants:

Date. [ Stream. . ! Locality. Discharge.
Second-fect.
May 2 | Middle Oconee River .. ... Foot of Tallahassee Shoals, 7 miles 836.5
. above Athens gaging station,
I Georgia.
June 27 | Oconee River ...__..___.. i Park’s mill, Georgia (minimum 903
| stage). -
July 26 | Ocmulgee River..__...... . Southern Railway bridge, Lum- 2, 368
- _ | Dber City, Ga.
July 26 | Little Ocmulgee River, or | $ mile east of Lumber City, Ga.. .| 285
Aucheehachee Creek. i
July 29 | Little River..._........... Near Meriwether, Ga_...__...__. } 719
July 30 | Oconee River _...._....._. Milledgeville, Ga. (gage height, 3,140
4. 8 teet). '
- Nov. 17 | Ocmulgee River_......... Pittman’s ferry, near Flovilla, Ga. 795
Dec. 17 | Little Ocmulgee River, or | Near Lumber City, Ga........... ’ 1,247
Aucheehachee Creek.
Dec. 17 | Alligator Creek .......... 2 miles north of Lumber City, Ga.| 279
Dec. 17 | Oconee Creek ... __._..._. 4 miles from Lumber City, Ga ... 461

IRR 83—03——S8
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EASTERN GULF DRAINAGE

The rivers flowing into the eastern portion of the Gulf of Mexico
are for the most part similar in character to those in the Southern
Atlantic drainage, though in their lower courses their flow is usually
more sluggish. In this report the rivers in thig section from which
the United States Geological Survey has obtained data during 1902
have been grouped into the following drainage areas: The Apalachi-
cola, the Mobile, and the Pearl.

APALACHICOLA RIVER DRAINAGE BASIN.

Apalachicola Riveri is formed by the union of Flint and Chattahoochee
rivers, about 5 miles north of the boundar y between Georgia and
Florida. It flows across the western part of Florida and empties into
the Gulf of Mexico. Chattahoochee River rises in the northeastern
part of Georgia and flows in a southwesterly direction until it reaches
the Alabama-Georgia State line in the northern part of Harris County,
Ga.; hence it flows south, forming the boundary hetween Alabama
and Georgia. Flint River rises in the west-central part of Georgia
and flows in a general southerly direction. During 1902 the United
States Geological Survey maintained the following stations in this
basin, under the direction of B. M. Hall: On the Flint River,at Albany,
and near Woodbury, Ga.; on the Chattahoochee River, at Westpoint,
at Oakdale, and near Gainesville, Ga.

FLINT RIVER AT ALBANY, GA.

This station was originally established by the United States Weather
Bureau on April 10, 1893, and has been maintained from that date to
the present. The gage was washed out and replaced in 1898. 1t was
again injured, in 1902, and was replaced by a new gage on June 17,
1902, which was read for the first time on June 18. The new gage
was set 9 inches, or seventy-five hundredths of a foot, lower than the
old gage. The gage as it existed prior to June 17, 1902, is described
in Water-Supply Paper No. 48, on page 156. R. V. Watson was
employed by the Weather Bureau to make and set the new gage, and
it appears from Mr. Watson’s description of this gage on June 17,
1902, that a certain bench mark cut in the lower iron pier of the county
bridge and described in Paper No. 48, above referred to, as being 10 feet
above zero of gage, was in reality only 9 feet and 3 inches above the
zero of the old gage. As Mr. Watson set the new gage 10 feet helow -
this bench mark, its zero is 9 inches lower than that of the old gage.
The gage helghtﬁ have been corrected from January 1 to June 17,
1902, inclusive, to correspond with the new gage, so that one rating
table will apply to the whole year.
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Albany station is, and has always been, a Weather Bureau station,
and John E. Clark has been the observer for years. Discharge meas-
urements were begun by the United States Geological Survey in 1901.

The following is Mr. Watson’s deseription of the present gage:
The name of the bridge to which the gage is attached is the Dough-
erty County Flint River bridge, located at Albany, Ga. The gage
is in three parts or sections. No. 1 is attached to the crib around the
middle piers (the crib is filled with rocks, being 30 by 14 feet), and

-extends about 3 feet above ordinary low water. This section reads to
4 feet above zero. It is securely spiked to the wooden crib. Section
- No. 2 is securely spiked to a green cypress tree just above the bridge
on the west bank of the river and shows 17 feet, beginning at 2 feet
above the zero on No. 1. No. 3 is securely spiked to a cedar post 16
feet high, the post being put 3 feet into the firm ground. This section
begins at 17 feet above the zero on No. 1 and reads to 32 feet, which
is about 2} feet above any high water known since 1840. The gage is
subdivided into feet and tenths.

The main bench mark is a chisel cut on the downstream iron pier on
the west bank. This cut is 10 feet above the low water of 1888, at
which time the river was lower than had been known for years. The
zero of the new gage is 10 feet below this bench mark, thls being 9
inches lower than originally.

The following discharge measurements were made during 1902 by
M. R. Hall and W. E. Hall:

June 25: Gage height, 1.90 feet; discharge, 3,386 second-feet.
June 25: Gage height, 1.90 feet; discharge, 3,440 second-feet.
September 26: Gage height, 1.2 feet; discharge, 2,492 second-feet.
December 4: Gage height, 6.11 feet; discharge, 8,006 second-feet.

Daily gage height, in feet, of Flint River at Albany, Ga., for 1902.

Day. Jan. | Feb. | Mar. | Apr. | May.| June. | July. AugAiSept. Oct. | Nov. | Dee.
6.80 | 3.80 | 9.60 ; 8.90 | 4.80 | 4.30 | 2.60 | 3.00 ; 2.30 | 2.20 | 1.80 | 2.20
6.10 | 5.00 | 11.80 | 9.30 | 4.80 | 3.60 | 2.30 | 3.00 12.00|200|170]| 3.60
6.70 | 6.80 | 15.00 | 9.80 | 4.90 | 2.80 | 2.00 | 2.80 | 1.80 | 1.80 | 1.60 | 4.20
6.90 | 9.00|19.60 ; 9.80|5.10 | 2.60 | 2.00 | 2.40 | 1.60 | 1.70 | 1.70 | 6,10
6.80 | 11.90.| 20.90 | 10.50 | 5.00 | 2.50 | 2.20 | 2,40 | 1.60 | 1.70 | 1.50 | 7.30
6.60 | 12.60 | 22,70 | 10.80 | 5.10 | 2,50 | 2.10 | 2,50 | 1.40 | 1.80 | 1.10 | 7.90
7.50 | 13.30 | 22.90 | 9.90 | 4.80 | 2.60 | 1.80 | 2.80 | 1.60 | 1.70 60 | 8.20
8.30 | 14.50 | 19.70 | 8.80 | 4.60 | 2.90 | 1.70°| 3.10 | 1.40 | 1.30 | .40} 8.90
9.10 | 14,80 | 17.60 | 8.70 { 3.90} 4.10 | 1,70 [ 3.10 | 1.80 | 1.40 | .20} 9.40
9.90 | 15.90 | 15,10 | 7.90 | 3.70 | 4.10 | 1.60 | 2.90 | 2.50 | 1.20 | .10 | 9.90
10.80 | 16.10 | 11,20 | 7.80 | 3.80 | 4.30 | 1.40 | 2.70 | 3.20 | 1.00 | .40 | 10.40
12.10 | 14.00 | 10.40 | 7.50 | 8.60 | 4.50 | 1.10 | 2.7C | 3.20 | .90 | .60 | 9.70
13.30 | 11.90 | 9.80 | 7.20 | 3.50 | 4.50 | 1.30 | 2.50 | 3.40 ! .80 | .90 | 8.20
13.80 [ 10.40 | 9.50 | 7.20 | 3.10 | 4.90| 1.50 ; 2,90 | 3.40| .70 | .90 | 7.60
14,50 | 7.80 | 8.90| 7.00 {2.60| 4.80{ 2.20 |3.80 | 3.60 | .70 | 1.10 | 6.40
14.30 1 6,90 | 11.50 | 7.50 | 2,50 | 4,501 2,101 3.60 13,9 | .70] .80 | 6,00
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Daily gage height, in feet, of Flint River at Albany, (a., for 1902—Continued.

-
Day. Jan. | Feb, | Mar. { Apr. |May.| June. | July. | Aug. |Sept. | Oct. | Nov. | Deec.
1902,
17, e 112,10 | 6.60 | 16.30 | 7.60 | 2.60 | 4.90 | 2,00 | 3.40 | 4.30 | .60 | .60 | 5.40
18, i 10.80 | 6.00 | 17.00 | 7.50 | 3.00 | 4.30 | 1.90 | 3.40 | 4.40 | .70 | .40 | 5.10-
19, i en 10.10 | 7.60 | 15.60 | 7.60 | 3.30 ] 3.90 | 1.80 | 3.20 | 3.90 | .50 40} 4.70
200 i 9.80 | 7.80 | 14.10 ‘ 7.80 { 3.60 { 3.70 | 1.80 [ 3.10 {3.70 | .40 | .30 4.40
173 S 860 89012801 7.90|8.10 | 8.10| 1.80|2.90 ! 3.90| .90 | .10 | 4.90
D2 7.10 | 9.80 | 11.70 | 8.00 | 2.80 | 2.80 | 1.90 |'2.20 | 4.10 | 1.20 | .20 | 5.50
L . 6.50 | 10.30 | 11.40 | 8,10 | 2.50 | 2.60 | 2.20 | 2.10 | 4.00 | 1.30 | .40 | 5.70
24 P 510! 9.70 | 10.80 | 7.90 | 2.60 | 2.60 | 2.60 | 1.90 | 4.00 | 1.80 | .40 | 5.80
b3 T, : 4.60 | 8.80(10.70 [ 7.80 | 3.10 1.90 | 2,90 {1.90 } 3.20 | 1.90 | .50 | 6.10
26 e . 4,40 | 8.10 [ 10.50 | 7.60 | 3.50 | 2.30 | 2.90 | 1.80 | 1.20 | 2.10 | .60 | 6.30
D " 4.30| 7.80| 9.90 | 6.80|3.60 | 2.20| 8.20 | 2.00|2.60 | 2.00 | .90 | 6.90
28, 4.30 | 7.90| 9.60| 6.50|3.80 | 2.20| 3.40 | 2.20 | 2.40 | 1.80 | .90 | 7.10
29, il 4,80 |....... 9.60 | 5,60 | 4.30 | 2.00 | 3.40 | 2.40 |.2,20 | 1.70 | 1.30 | 6.60
B0, i 4.20 1....... 8.70 | 4.80 1 4.60 | 2.00| 3.40 | 2.40 ) 2.00 | 1.60 | 1.80 | 5.70
23 3.90 |....... 7.90 ... 4.60 |....... 3.20 | 2.30 |...... 1.90 |...... 4.80

Rating table for Flint River at Albany, Ga., for 1902.

h(eigzghot. Discharge. | hgﬁﬁft. l‘ Discharge. ‘ hgiagghet. Discharge. . h(e;i}j‘gg}ff. Discharge.
' : | o !

Feet. Second-feet. ' Feet. “ Second-feet. Feet. Second-feet. Feet. Second-feet.
0.2 | 1,495 |38 5,545 | 7.4 9,595 | 11.0 | 13,645
4 1,720 l 4.0 { 5,770 7.6 9, 820 ‘ 11.5 14, 208
.6 1,945 4.2 5, 995 7.8 10,045 12.0 14,770
.8 2,170 4.4 1 6 :‘220 8.0 10,270 || 12.5 15, 333
1.0 2,395 4.6 ( 6, 445 8.2 10, 495 i 13.0 15, 895
1.2 2,620 4.8 6, 670 8.4 10, 720A 13.5 16, 458
1.4 2,845 5.0 6, 895 8.6 10, 945 14.0 .| 17,020
1.6 3,070 . 5.2 ‘7, 120 8.8 11,170 14.5 17,583
1.8 3, 295 | 5.4 7,345 9.0 11, 395 ‘ 15.0 18, 145
2.0 3,520 5.6 7,590 i 9.2 11, 620 | 15.5 18, 708
2.2 3,745 5.8 7,795 9.4 11, 845 16.0 19, 270
2.4 3,970 6.0 8,020 I 9.6 12,070 17.0 20, 395
2.6 4,195 . 2 8, 245 9.8 12,295 18.0 21, 520
2.8 4,420 6. 4 8,470 [ 10.0 12,520 19.0 22,645
3.0 4, 645 6.6 8, 695 l 10.2 12,745 20.0 23,770
3.2 4, 870 6.8 8,920 | 10.4 12, 858 21.0 24, 895
3.4 5,095 7.0 9, 145 ] 10.6 13,195 22.0 26, 020
3.6 5,320 7.2 9,370 w 10.8 13,420 23.0 27,145

|
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Estimated monthly discharge of Flint River at Albany, Ga.

[Drainngc area, 5,000 square miles.]

Discharge in second-feet. Run-oft.
Month. oo, Stintmum, | SesonS:  Depth in
Maximum. [ Minimum. i Mean. square | inches.
| ;, mile,
‘ : -
1902. ' i ‘ l
January -, .. ... ..l ... T 17,583 . 5, 658 ‘ 10,472 2.09 2.41
February ........ ..t 19,383 5,545 12,279 . 2.46 2.56
March ..o . 97,03 10,158 16,251  3.25  3.75
April .o 13,420 } 6,670 10,274 2.05  2.29
MAY. oo 7,008 4,080 5,509  1.10 1.927
June ... 6,783 3,405 5,020 1.00 1.12
TULY oo L 5,095 2,505 . 3,737 .75 .86
AUUS ool 5,545 3,295 4,206 .86 .99
September . . ................... 6, 220 2,620 | 4,442 .89 .99
OCtober - oo 3,745 1,720 2,793 .56 .65
November .. ... . ... ... 3, 295 : 1, 380 2,176 ‘ L 44 .49
December ... ... 12,970 ‘ 3,745 8,565 | 1.71 1.97
The Year «-.ooemeeeen.. 27,083 | 1,360 7,151 143  19.35
‘ ‘ ‘

FLINT RIVER NEAR WOODBURY, GA.

Measurements of the flow of Flint River were made during 1897
and 1898 at Molina, Ga., but the river bed was so shifting that the
station was discontinued on June 2, 1898. Two measurements were
made in 1899 at the Macon and Birmingham Railroad bridge, near
Woodbury, Ga., 5 miles below the Molina station. On March 29,
1900, a gage was put in near this bridge, and the station was reestab-
lished. The gage is a vertical rod, fastened to a willow tree on the left
bank of the river about 300 feet above the bridge. The bench mark
is the top of the iron girder under the cross-ties at a point 12 feet to
the left of the center pier, and is 27 feet above the zero of the gage,
the zero of the gage being 659.6 feet above sea level. This gage was
maintained by the Georgia geological survey until November 1, 1900,
when it was adopted by the United States Weather Bureau instead of
the one at Reynolds, Ga. The observer is J. C. Wright, a farmer
living near.

This station is at the head of a series of shoals and rapids, having
an aggregate fall of 334 feet in a distance of 45 miles, a map and pro-
file of which is published in Twenty-second Annual Report, part 4.
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The following discharge measurements were made during 1902:

June 30: Gage height, 0.00 feet; discharge, 292 second-feet.
July 16: Gage height, 1.20 feet; discharge, 1,226 second-feet.
July 31: Gage height, 0.12 foot; discharge, 329 second-feet.
October 6: Gage height, 1.45 feet; discharge, 1,520 second-feet.

Daily gage height, in feet, of Flint River near Woodbury, (a.

Day. Jan. | Feb. | Mar. | Apr. J May. ‘ June.[i July.| Aug.| Sept.| Oct. | Nov.| Dec.
1902 |

R 8.00 | 8.20) 12.00 | 4.60 | 1.00 | 0.40 \ 0.10 | 0.10 | 0.40 | 1.40 | 1.20 | 1.80
2 5.00 | 850} 11.00 | 2.90°| 1.00 50 1 .00 107 .30 11.20] .50 | 1.70
S 2.90 | 11.00 | 9.50 | 2.30| .90 | .80 | .00| .00| .20 | .90 | .40 | 2.30
2.001 9.50 | 5.40 ; 2.00 .80 .60 .20 .20 .30, .60 | .30 3.20

1.60 | 8.00{ 3.00| 1.9 | .80 | .350{ .10} .70 | .70 |1.10| .40 | 3.00

B 1.40 | 3.60| 2.50 | 1.8 | .70 | .40 | .10|1.50 | .40 1.60, .50 2.30
T e e 1.30 | 250 | 2,30 |1.70 .70 | .30 | .10|1.10| .20} .80 | .90 | 1.60
S 1.20 | 2.00 | 2.10| 2.80 .70 | 1.80 200 .60 | L10| .40 1.30| 1.30
L 1,20} 1.70 | 1.90|2.70 '1.20 | .90 .10 B0 .20 .30 .90 1.20
100 1.10 | 1.60 | 1.80|2.30 ' .90 | .60 204 .20 .30 .20 .60 .90
B 1.200 1.50 , 1.70 | 1.90 J .80 .50 .30 | .10 | .40 | .40 | .50 .80
120 1.10 | 1.40 | 1.60 | 1L.70 | .70 | .40 | 1.90 | .30 | .20 | .60| .40 | .90
‘ 1.30 | 1.60 | 1.50 , .60 | .30 | 1.00| .60 | .10 | .50 | .40 | 1.00

1.80 | 2.00|1.50| .80 | .30 | .60| .30| .10| .40 | .30 .90

1.60 | 2.830 | 1.60| .70 .40 | .70| .20 | .10 .30| .30 .80

1.80 | 2.80 | 1.50 | L.70 | 1.00 | 1.30 .40 | .00 .30} .20 1.00

1.80 | 10.00 | 1.60 | 2.30 | .80 .70 .20 001 .20 .40} 2.00

1.60 | 9.00 | 2.80 | 1.7 .60 .30 .10 10 .20 .90 2.9

1.50 | 6,70 [ 2.40 | 1.40 | .50 | .20| .00 10! .10| .80 | 3.00

1.60 | 4.00 | 1.90 | 1.20 | .40 .10 00| .00 .10| .80 | 2.00

1.90 | 2.50 | 1.60| .90 | .30| .00, .00 i 00 .20 .70 | 1.40

1.80 | 2.30 | 1.40 .80 .30 .10 | .50 00| .20| .60 | 1.50
1.70 | 2,10 (1.30| .70 | .30 | .10| .20 00| .10 .50 | 1.60

1.60 | 2.00|1.20| .60 | .20, .00, .10 00| .10 .40 | 1.40

2,00 | 2.70 | 1.30| .60 | .20 .00 00 1.50 | .00| .40 1.30

2.50 | 2.50 | 1.40 .50 .10 .00 .00 ! 1.60 .20 | 2,90 | 1.20

2.60 | 2.40 [ 1.30 | 1.60 | .10 | .00 | .00 | 1.50 | 1.00]|2.80| 1.10

b T 1.20 | 14.00 | 4.50 | .20 | .50 | .10 | .00 ( .bO | 1.40!1.50 | 2.00| 1.00
8.60 | 1.i0 .40 .10 | .10 | 1.30| 1.30 | 2.00 | 1.50 | 1.10

8.50 | 1.10 | .40 .00 .20 1.20 ( 1.80 | 1.70 | 1.00 | 1.20

6.80 |...... L30 H. } L10 | .40 ...... i 1.40 |......| 1.30
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Rating table for Flint River near Woodbury, Ga., for 1902.
h(g?gg}(ft. Discharge. “ h%?ggﬁt. Discharge. h(é?gglft. Discharge. h(i?gﬁt. Discharge.
Feet. Second-fect. ‘ Feet. Second-feet. Feet. Second-feet. Feet. Second-fect.
0.0 200 | 2.6 | 2890 5.2 | 6880 7.8 | 12,750
.2 360 2.8 3,150 h.4 7,260 8.0 13, 250
.4 470 3.0 3,410 5.6 7,640 8.2 13, 750
.6 620 3.2 3, 680 5.8 8,040 | 8.4 14, 250
.8 800 3.4 3, 960 6.0 8,450 || 8.6 14, 750
1.0 1,005 3.6 | 4,240 6.2 8, 880 8.8 | 15,250
L2 | 1,2% 3.8 | 4,540 6.4 9,320 9.0 | 15,750
1.4 ‘\ 1,455 4.0 4, 840 6.6 9, 780 9.2 16, 250
L6 | 1,685 1.2 5,160 6.8 | 10,260 9.4 | 18,750
1.8 1,920 4.4 5, 480 7.0 10,750 | 9.6 17, 250
2.0 2,160 4.6 5, 820 7.2 11, 250 9.8 17, 750
2.2 i 2,400 4.8 6, 160 7 4 11, 750 10.0 18, 250
2.4 1 2,640 | 5.0 6,520 7.6 12, 250 11.0 21, 250
* i
Estimated monthly discharge of Flint River near Woodbury, Gu.
[Drainage area, 988 square miles.]
Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. fseqe& é)rir D]glz,g‘e;“
mile.
1902.
January ... .. ... . ... 13, 250 900 1, 891 1.91 2.20
February ... ... ... ....... 30, 250 1,340 5,143 5.21 5.43
March. ... . ... ... ...... 24, 250 1,685 6,721 6. 80 7.84
April ..o 5,820 0 1,115 2,042 | 2.07 2.381
May. o 2,520 410 934 .95 1.10
June oo . 1,920 290 552 56 .62
July.ooo L. 2,040 290 470 48 .85
AUGUSE oo 1,570 | 290 512 .52 .60
September_ ... . .. ... 1,920 1 290 609 .62 .69
October. ... ... .. . ... .... 2,160 290 752 .76 . 88
November .. ... .. ............ 3, 280 360 900 .91 1.02
December .. .. ... ... .. ..... 3, 680 800 1,676 1.70 1.96
The year ...... ... ..... | 30, 250 290 1, 850 1.87 25.20

the railroad passenger station.

CHATTAHOOCHEE RIVER AT WEST POINT, GA.

This station was established on July 80, 1896, by Max Hall, and is
at the highway bridge at West Point, Ga., about 1,200 feet above

A chain gage is suspended from the
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bridge and referred to two bench marks. The first bench mark is
the top of the downstream end of the second iron floor beam from the
-west-bank pier of the highway bridge; elevation, 24.19 feet above
datum. The second bench mark is a notch in a large oak tree on the
east bank of the river, 100 feet above the wagon bridge; elevation,
19.26 feet. The length of the chain gage is 27.60 feet. The channel
is straight and has no obstructions except the piers of the bridge. The
flow is sluggish at low stages of water. The banks overflow at high
water, but all ordinary stages of water pass through the main chan-
nel. The bed of the stream is fairly constant. The observer, E. N.
Dunn, is paid by the United States Weather Bureau.

This station is situated at the head of a series of shoals and rapids,
having an aggregate fall of 368 feet in a distance of 35 miles, as sur-
veyed under the direction of B. M. Hall in August, 1902,

The following discharge measurements were made during 1902:

January 15: Gage height, 3.50 feet; discharge, 4,364 second-feet.
July 25: Gage height, 2 feet; discharge, 1,916 second-feet.

Daily gage height, in feet, of Chattahoochee River at West Point, (fa.

Day. Jan. ; Feb. i‘ Mar. | Apr. |May.. June. | July.|Aug.{Sept.| Oct. NDV.JDQC.
|
1 \ |
19.001 7.70 | 20.00 | 14.00 | £.00 | 4.60 | 2.00 | 3.10 2.80;3.80 2.00 | 3.60
17.60‘15.50[‘17.30 8.30 | .00 3.50 | 2.00 | 2.80 | 2.20 | 3.20 | 2.00 | 8.70
8.30 ' 17.10 | 17.60 | 6.10 | 4.70 | 3.30 | 1.90 | 2.10 | 2.10 | 2.90 z.oo‘i 7.00
7.50 1 14.90 15.90 | 5.50 | 4.40 | 3.10 | 2.70 | 2.00 | 2.20 | 2.40 | 2.00 | 6.70
5.10 ¢ 9.20  8.40 | 5.30 | 4.00 | 2.90 | 2.50 | 2.20 | 3.00 | 3.00 2‘00'1 7.40
470 | 7.50 | 6.70 | 5.40|3.90 | 2.90| 2.80 | 2.40 | 2,80 | 3.00 | 5.70 | 5.50
420 | 540 | 5.90 | 5.50 | 3.80 | 2.80 | 2.60 | 3.10 | 2.40 | 2.60 | £.30 | 4.40
410 520 5.60 | 6.20 3.70 | 2.80 | 2.40 | 2.40 | 2.00 | 2.60 | 3.30 | 3.80
4.00| 470 540 510 |3.80 | 2.70 | 280 { 2,10 | 2.30 | 2.50 | 3.30 | 3.40
3.90 | 4.30 | 5.20 | 4.90 | 4.00 { 2.70 | 2.20 | 1.80 | 2.60 | 2.20 | 2.70 . 3,20
3.80 | 4.00| 500 | 4.703.90| 2.70 | 3.20 | 2.00 | 2.20 2.20 | 2.50 | 3.00
3.70 | 4.00 | 4.90 | 4.70 [ 3.80 | 2.60 ! 3.00 | 1.80 | 2.90 | 2.60 | 2.40 | 3.00
3.60 | 4.00 | 6.30 | 4.60 [3.80 { 2.60 | 3.60 | 2.10 [ 2.30 | 2.50 | 2.30 | 3.00
340 | 3.90| 590 450 |3.70 | 2.60 | 3.40 ' 2.30 | 2.30 | 2.70 | 2.30 | 3.00 .
840 | 460 | 610 450|3.60| 260 | 3.2 200 2.50 | 2.60 | 2.20 | 2.9
3.30 | 5.30 | 8.70 | 450 [ 4.40 | 2.50 | 3.10 | 1.70 | 2.50 | 2.40 | 2.20 | 7.00
3.30 { 4.90  16.20 | . 4.50 | .20 | 2.50 | 3.00 | 2.00 | 2.30 | 2.40 ; 2.20 | 10.10
3.20 | 4.40 [ 11.40 [ 5.50 [ 3.90 | 2.90 | 3.90 | 2.10 | 2.00 | 2.40 | 2.40 | 7.60
3.50 | 4.36 | $.80 | 4.90 [ 3.80 | 2.70 | 3.60 | 1.90 | 1.90 | 2.20 | 2.70 | 6.10
3.90 . 4.90 | 7.00 | 4.70|3.70 2,50 | 3.30 | 1.60 | 1.90 | 2.10 | 2.70 | 4.50
P U 5.40 . 4.50 | 550 | 4.50 | 8.60 | 2.90 | 3.80 | 1.60 | 2.00 | 2.00 , 2.70 | 3.90
D I 5.00 | 4.20| 530 | 430|350 2.80 | 3.40 | 1.60 | 1.90 | 2,00 | 2.50 | 4.50
. 430 | 410 | 490 | 3.90]3.50 | 2.70 | 3.30 | 1.80 | 2.10 | 2.00 | 2.30 | 4.40
2 3.80 | 4.00 | 5.20| 3.90|3.40 | 2.50 | 3.20 | 1.50 | 1.90 | 2.00 | 2.30 | 5.00
s S S 3.70 | 4.60 | 6.00| 3.90 | 3.30 | 2.40 | 2.00 | 1.40 | 3.00 | 1.90 | 2.30 | 4.10
D 3.70 | 470 | 6.20| 3.80(3.30| 2.30| 1.90{1.20 | 3.30 | 190 | 5.70 | 3.70
D S 3.60 | 4.90| 6.40| 3.80(3.30 | 2.50] 1.90 | 1.30 | 5.30 { 3.40 | 4.90 | 3.40
D8 4.50 | 18.00 | 11.40 | 3.90 | 3.20 | 2.20 | 1.80 | 1.50 | 5.00 | 3.20 | 4.50 | .30
2. .. 4.0 |....... 14.90 | 3.90(3.10 ] 2.20 | 2.00 | 3.00 | 4.50 | 2.70 . 8.50 { 3.20
T 4.40|....... 14.90 | 4.00]300] 210 220} 41038022 ]|30]| 370
I e 4.90 1. ... 14.60 | ...... 2.90 ... 2.40 | 3.00 o210 ... 4,10
. I -
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* Rating table for Chattahoochee River af West Point, Ga., for 1902.
h(giagghet. Discharge. h(iidgg}?t, l Discharge. ‘ h%i?l?t. Discir)arge. h(é?gglft. Digcharge.
{ : |
Feet. Second-feet. ||  Feet. ‘ Second-feet. || Feet, Second-feet. , Feet. Second-feet.

1.0 935 | 4.2 | 5,80 | 7.4 | 14,66+ | 10.6 | 23,940
1.2 1,000 1.4 6,400 | 7.6 15, 240 10.8 24, 520
1.4 1,180 4.6 6, 940 7.8 15, 820 11.0 25,100
1.6 1, 380 4.8 7,490 8.0 16, 400 12.0 28, 800
1.8 1, 600 5.0 8,040 | 8.2 16, 980 12.5 31,110
2.0 1,840 5.2 8,592 E 8.4 17, 560 13.0 33, 410
2.2 2,100 5.4 9,144 8.6 18, 140 13.5 35,710

T 2.4 2,380 56 ! 9,69 8.8 18, 720 14.0 38, 030
2.6 2, 680 5.8 | 10, 248 9.0 19, 300 14.5 40, 330
2.8 3, 000 6.0 10, 800 9.2 19, 880 15.0 42,630
3.0 3,340 6.2 11, 352 9.4 20, 460 15.5 44,930

- 3.2 3, 700 6.4 11, 904 9.6 21, 040 16.0 47,230
3.4 | 4,080 } 6.6 12, 456 ; 9.8 21,620 | 17.0 51, 830
3.6 4, 480 6.8 13,008 | 10.0 22,200 ¢ ‘18.0 56, 430
3.8 4,920 i 7.0 13, 560 | 10. 2 22,780 | 19.0 61, 030
4.0 , 5, 370 7.2 t 14, 112 | 10. 4 23, 360 ‘H 20.0 65, 630

; ! i |

Estimated monthly discharge of Chattahoochee River at West Point, Ga.

[Drainage area, 3,300 square miles.]

| Discharge in second-feet. Run-off.
Month, i Second-
Maximum. E Minimum. Mean. ffgﬁgre: Dlgﬁ]}z;n
i mile.
i I
1902. ‘ ‘
January ... 61,030 | 3,700 9, 585 [ 2.90 3.34
February ... .. ... .. ... ... 56,430 : 5, 145 13,852 4.20 4. 37
March. .. .o ... ' 65,630 7,765 21, 982 6. 66 7.68
April ..l ... 38, 030 4,920 8,231 .  2.49 ! 2.78
MAY . oo 7,215 3,170 4,791 " 145 1.67 -
June ... L ... i ..., 6, 940 1,970 2,962 .90 - 1.00
TULY - oo L 5,145 1, 600 2,98 .91 1.05
AUUSE oo 5,625 1,000 | 2,061 .62 s
September . .. o.. oo 8, 868 1,720 2,963 .90 |  1.00
OCLODOT - o oee oo 4,920 1,720 2,603 .7 .91
November ... .....ccoceoo... 9,972 1, 840 3,460 | 1.05 1.17
December . ... .. ... ...... 22,490 3,170 7,187 2.18 2.51
The year RRREEEEEEEERER 65, 630 1, 000 6,889i 2.09 28.19
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CHATTAHOOCHEE RIVER AT OAKDALE, GA.

This station was established at Oakdale by Cyrus C. Babb, on Octo-
ber 17,°1895. It is described in the Eighteenth Annual Report, part
4, page 85. It is located at the Southern Railway bridge, 1 mile
above the mouth of Proctor Creek and 8 miles northwest of Atlanta.

On July 30, 1896, the location of the station was changed to Mason
& Turner’s ferry, 1 mile below Oakdale. The gage at this point,
known as the ‘“Oakdale lower gage,” is nailed to a tree on the right
bank, 100 feet below the ferry, and set 1 foot lower than the gage at
the Southern Railway bridge. On June 1, 1899, the lower gage was
discontinued and the upper gage resumed and adopted by the United
States Weather Bureau, the United States Geological Survey still
receiving the records and making current-meter discharge measure-
ments at that point. The gage now used is set on the same datum as
the old wire gage of the United States Geological Survey, established
at that point by Mx. Babb in 1895, and above referred to, but is a ver-
tical timber rod, bolted to the east side of the center pier of the
Southern Railway bridge. It is well painted and is graduated to feet
with brass figures and to tenths with copper nails from —1.5 feet to
426.5 feet, making its total length 28 feet. * Its zero point is 753.5
feet above sea level. Bench mark No. 1 is a railroad spike in the cor-
ner of the pier on the right bank, 12.39 feet above datum of gage.
The flow is obstructed by rafts, which have to be cleared from the
channel occasionally. The channel is straight and the current swift.
The banks are subject to overflow. The bed of the stream is constant
and the results obtained fairly good.

The observer is Glenn H. Thomas, an employee in the office of the
Whittier mills, about 300 yards east of the gage.

Discharge measurements of Chattahoochee River at Oakdale, Ga.

Date. Hydrographer. Gageheight.| Discharge. .

1902. } Feet. Second-feet.
Jan. 14......... s K. T. Thomas ............... - 2.50 2,477
Jan. 25 ..o lLiol... AN O = F:1 | R 2.50 2,104
Feb. 3. ... K.T. Thomas _.............. 16.70 17, 587
Feb. 4. |- [ Lo 7.20 6,573
June23.. . .. ... ... W.EHall ... ...___.._.. 1.85 1,902
July 10 ..o i l. MaxHall. ... ... 1.75 1,689
Sept. 16 - . ool do .ol R, i 1.10 1,300
NOV. Lee oo J.CoCONN - ? .75 1,086
Nov. 20. ... W.E Hall ... ... 1.12 1,234
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Daily gage height, in feet, of Chattahoochee River at Oakdale, Ga.

Day. Jan. | Feb. | Mar. | Apr. | May.| June. |July. Aug.!Sept. Oct. | Nov. | Dec.

[ \‘

1902. ' '
) P 9.20 1 7.20 | 25.00 | 7.10 | 3.40 | 3.20 | 2.60 | 2.10 | 2.40 | 2.10 | 0.80 | 2.40
el 6.00 | 18.00 | 20.80 | 6.40 | 8.80 | 3.10 | 2.60 | 1.90 [ 2.10 | 1.50 | .70 | 2.60
- S 5.10 | 19.20 | 10.30 | 6.20 | 3.80 | 3.10 | 3.40 | 1.80 | 2.10 [ 1.60 | .70 | 7.00
Ao 4,20 | 8.60| 7.10 | 5.80 [ 8.60 | 3.00 | 2.80 | 1.80 [ 2.10 | 1.80 | .50 | 8.60
[ S 3.70 | 6.00| 7.80 | 5.20 | 3.60 | 2.80 | 2.60 | 1.80 { 2.40 | 1.50 [ .50 | 4.90
i T, 3.20 | 4.30| 6.00 | 4.80 | 3.60 | 2.80 | 2.40 | 1.80 | 2.30 | 1.66 | .70 |, 4.10
SO 3.10| 3.20| 5.204.90 | 3.60 | 2.80 | 2.40 | 1.90 | 2.10 [ 2,10 | .90 | 38.30
2.80 | 4.60 [ 4.90 | 3.50 | 2.80 | 2.10 | 1.90 [ 2.00 | 1.80 | .80 | 2.40
2.80 | 4.40 | 5.00 | 8.50 | 2.80 | 2.10 | 1.80 | 3.50 | 1.60 | 1.00 | 1.90
2.70 | 4.10 | 4.40 [ 3.50 | 2,70 | 1.80 | 1.80 | 3.20 [ 1.50 | 1.20 | 1.80
1 DR 2,80 | 2.70 | 3.80 | 4.20 [ 3.60 | 2.70 | 1.80 | 1.90 | 2.80 | 1.40 | 1.30 | 1.60
120 2,30 | 2.80| 3.60|4.20 | 3.80 | 2.70 | 3.60 | 1.80 | 2.30 | 1,80 | 1.00 | 1.60
18 2.80 | 2.80| 5.50|3.80 | 3.60 | 2.70 | 2.40 | 1.80 | 2.30 [ 2.10 | .90 | 1.80
)2 T 2.10 | 2,80 | 4.80 | 3.80 | 3.60 | 2.60 | 2,20 | 1.80 | 4.80 [ 1.90 | .70 | 1.60
2.80 | 5.70 | 3.80 | 3.60 | 2.80 [ 2.60 | 1.70 | 3.50 | 1.40 | .60 | 1.70
3.00 | 11.40 | 3.60 | 3.80 | 5.60 | 2.40 [ 1.70 [ 2.80 | 1.60 | .80 | 5.40
3.20| 80013.80 (3.8 | 4.20 (2.2 ! 1.70 | 2.40/1.20| .90 ! 7.00
3.10 | 6.20 [ 4,10 | 3.80 | 3.40 | 2,10 [1.70 ; 2.40 | 1.40 | 1.30 | 6.00
2.80 | 5.60|4.10 | 3.80 | 4.00 | 1.80 | 1.70 | 2.60 | 1.50 | 1.00 | 4.00
2.80 | 4.80|3.80|3.50 3.60|1.80|1.80 | 2.60 | 1.60 | 1.10 | 2.70
. 3.00 | 4.60 | 3.80 | 3.50 | 4.10 [ 2.20 | 1.80 | 2.60 ; 1.20 | 1.00 | 3.00
22 il 2,60 | 3.00| 4.40 | .80 | 3.50 | 4.40 | 2,00 | 1.80 | 2.40 | 1.00 | .80 | 2.90
23, 2,50 | 2.80 | 4.10 | 3.80 | 3.40 ; 4.20 | 1.90 | 1.60 | 2.10| .80 | .80 | 2.40
P SO 2.40 | 2.80| 4.10 | 3.60 | 3.20"] 4.20 | 1.80 | 1.60 | 2.10 | .70 | .90 | 2.00
3.80(3.60 | 3.20 | 3.80 [ 1.80 | 1.60 | 5.70 | .50 [ 1.00 | 1.80
3.80 | 3.60 | 3.20 | 3.80 | 1.80 | 1.60 | 5.80 { .80 | 4.80 | 1.70
4.20 | 3.60 | 3.20 | 3.00 | 1.80 | 1.50 | 4.60 | .90 | 4.30 | 1.60
6.40 | 8.60 | 3.20 | 2.80 | 2.60 | 1:80 | 7.90 | 1.00 | 3.60 | 1.70
29, D810 |, 21.00 | 3.40 | 8.10 | 2.80 | 2.70 | 2.70 | 5.20 | .90 [ 1.90 | 2.00
B0, 4.00 |.......|21.70 | 3.50 [ 3.10 | 2.80 | 2.50 | 2.60 | 8.10 | .70 |1.60 | 3.40
E) U 4.60 [....... 9.80 [...... 3.10 ... 2.10 | 2.40 |...... 50 |eenns 3.00
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Rating table for Chattahoochee River at Oakdale, Ga., for 1902.
h(;?ggi?t. Discharge. h(:i{gg& i Discharge. h(g?g'glft. Discharge. i hgiagg}?t, f Discharge.
b Feet, Second-feet. Feet. i Second-feet. ‘ Feet. ‘ Second-fect. | Feet. ‘ Second-feet.
S0 1,005 44 | 4115 85 ' 8790 ' 180 19,620
.8 1,120 i 4.6 } 4, 344 9.0 + 9,360  18.5 20, 190
‘ 1.0 1, 240 4.8 i 4,572 95 9, 930 19.0 20, 760
1. 2 1,360 5.0 | 4,800 10.0 10, 500 \ 19.5 21,330
14 1,490 | 5.2 | 5,028 | 105 11,070 | 20.0 | 21,900
L6 | 1,620 54 1 3,256 | 11.0 . 11,640 | 20.5 = 22,470
1.8 1,750 5.6 5484 | 115 12,210 | 2.0 = 23,040
oo 1,800 | 5.8 5,712 12.0 12,780 21.5 © 23,610
2.2 2,030 6.0 5,940 12.5 13, 350 22,0 24,180
2.4 2,180 6.2 | 6,168 | 13.0 - 13,920 225 24,750
2.6 2,335 6.4 7 6,396 1| 13.5 14,400 © 23.0 25,320
2.8 2,500 6.6 6, 624 1 14.0 15,060 - | 23.5 25, 890
3.0 2,675 | 6.8 6,852 | 145 15,630 | 24.0 . 26,460
3.2 2,855 7.0 7,080 | 15.0 16, 200 24.5 27,030
L84 3,045 | 7.2 7,308 | 15.5 16,770 | 25.0 27,600
i 3.6 3,245 7.4 7,5% | 16.0 ' 17,340 | 25.5 28,170
‘ 3.8 3,450 7.6 7,764 | 165 . 17,910 | 26.0 28,740
40 3,665 | 7.8 7,992 | 170 18,480 | 26.5 ' 29,310
4.2 3, 885 1 8.0 8,\2.40 17.5 l 19, 050 27.0 i 29, 880
Eistimated monthly discharge of Chattahoochee River at Oakdale, Gia.
[Drainage area, 1,560 square miles.]
Discharge in second-feet. Run-off.
Month. i i Second- | .
Maximum, l Minimum. Mean. fg(?lt}s?l?er Dlg%thhe;n
| mile. |
| N
1902. f |
JANUALY o eoeeeee e 9,588 1,960 2,881 1.85  2.13
February .o ooowooemeeeee... 25,548 2,415 5,306 | 3.40 3.54
Mareh. ..o, 27, 600 3,245 8,024, 514  5.93
April oo 7,194 3,045 4,065 | 261  2.91
MAY - oo 3,450 2,765 3,150 202  2.33
JUNE oot 5,488 2,335 3,004 1.93 215
JULY e oo 3,245 1,750 2,113 1.35 1.56
AUGUSE - e oo 2415 | 1,555 1,786 1 1.14 1.31
September .. ... .. ... 8,106 . 1, 890 2,938 1.88 2.10
OCtober. oo 0| 1,960 950 1,470 .94 1.08
November = __..__.._.......... 4,572 950 1,481 .95 1.06
December - - .- 8,904 i 1,620 3,032 | 1.94| 224
The Year ... ooemnnenn.. 27,600 | 950 | 3,271 | 210|
i |
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CHATTAHOOCHEE RIVER NEAR GAINESVILLE, GA.

This station was established on June 26, 1901, 34 miles northwest
of Gainesville, at Thompson’s bridge.

The gage is a 15-foot vertical rod, graduated to feet and tenths. It
is on the right bank about 50 feet below the bridge. The bridge is a
three-span wooden structure supported on stone piers. At low water
nearly the whole of the river flows through the center span, which is
100 feet long. 1t is entirely housed in, but holes are cut in the floor

- along the upstream side at intervals of 12 feet, through which the
meter can be lowered for gaging.

The bench mark is the top of the main bridge stringer at the left
side of the first stone pler, in the river, from the left bank, and is 81
feet above datum.

The observer, Homer D. Thompson, moved away on September 27,
1902, without giving notice, and another observer could not be secured
until December 28, 1902.  On that date Jack Elrod was employed.

Discharge measurements of Chattahoochee River near Gainesville, Ga.

Date. Hydrographer. ’Gage helght Discharge.
- —|

1902. ' Y Feet. Second.feet.
February 7 ... ... ... K. T.Thomas ................ 3.65 1,482
May 3.......... O, W.E.Hall... .. __.......... 3.80 1,241
July 11 .. il B.M.Hall ..____..._._....._. 2.58 704
October 11_. ... ..__.._. L J.C.Conn .ol 2. 80 715
November 24 _____.___.._... W.E.Hall..._ .. _......_.... { - 2.33 520

Duaily guge height, in feet, of Chattahoochee River near Gainesrille, Ga.

| : i
Day. Jan. | Feb. l Mar. | Apr. | May. June.| July. | Aug.|Sept.| Oct. | Nov.| Dec.
e I o [ .
1902. ;
) o...] 8.00! 4.90|14.00 | 5.50 ; 3.10 | 3.50 | 2.30 | 3.10 | 4.20
2 ..] 6.40 | 15.60 | 6.00 | 5.30 | 3.40 ‘ 3.40 | 2.00 | 3.00 | 4.00 |...

SR 6.30 | 10.40 | 5.90 | 5.00 | 4.60 | 3.20 | 7.90 | 4.20 | 4.50
9.30 | 5.60 | 4.60 | 4.50 | 3.00 | 6.30 | .60 | 4.50 |...._.|.....|...o..
6.10 | 5.00 | .20 | 4.20 | 3.00 | 4.20 | 2.80 | 4.60 L...._.|...o.|eeeee
5.00 | 4.90 [ 4.00 | 4.00  2.90 | 4.20 | 2.60 | 4.80 |....._|.....|.....
4.10 | 4.80  3.90 | 4.60 290 | 4.00 | 3.00 | 4.50 |...._.|......|.....
400 | 6.80 | 3.90  4.80 2.80 | 4.00 | 2.80 | 4.30 |..ooufeeuuiifiienns
3.90 | 5.60 | 3.60 .30 2.80 | 3.80 | 8.10 | 4.90 ...._|......|......
3.80 | 5.30 | 3.40 | 5.00 ' 3.00 | 3.60 | 4.00 | 4.60 |...._.|......|.cos
3.60 | 5.00 | 3.40 | 4.90 . 3.00 | 3.50 | 4.60 | 4.80
3,50 | 4.80  3.40 | 4.60 | 2.90 | 3.20 | 4.00 | 4.60 ...
| 3.60 | 4.60 3.30 [4.30 | 2.90 | 3.00 |8.60 | 4.50 |...
3.50 | 4.20 | 3.20 | 4.00 | 2.80 | 4.00 | 8.60 | 4.20
Beeenenn JUSSUR 3.00 | 3.30 | 4.60 3.10 | 4.00 ' 2.80 | 3.80 | 3.60 | 4.60 ......|.c...oeees
16.cmirecnacnnanens 3.00 | 3.20 | 6.30 320 | 4002901 200 g0 a0l
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Daily gage height, in feet, of Chattahoochee River near Gainesville, Ga.—Continued.

Day. Jan. | Feb. | Mar. | Apr. { May. Ju ne.} July. | Aug. | Sept.| Oct. | Nov. | Dee.
1902,
1o ' 2.90 | 3,10 | 5.60 | 3.80 | 4.00 | 3.00 | 4.60 [ 3.60 | £.00 |......l......|......
Y 2.80 | 3.20; 4.30 :3.90 | 4.00 | 400 400 3.10 | 4.20 |......|......|......
2.80 | 3.30 | 4.20|3.50 | £.10 | 3.80 | 3.60 | 3.60 | 4.60 |......[......}. ...
2.70 | 3.40| 400 | 3.60 | 4.00 | 3.60 | 3.50 | 2.80
2.60 | 3.00| 4.00|3.40|3.90 | 4.20 | 3.40 | 2.80
2.60 | 3.00 | 3.90 | 3.20 | 3.40 | 4.00 | 4.20 | 3.10
2.60 | 2.90| 3.80 |3.80 | 6.00 | 4.00 | 3.60 | 4.00
3.60 | 2.90 | 3.60 | 3.60 | 5.30 | 3.80 | 4.00 | 4.60
3.80 | 2.90 | 3.60 | 3.40 | 5.00 | 3.40 | 3.10 | 4.00
3.80 | 3.00 | 3.50 | 3.40 | 4.80 | 3.40 | 2.60 | 4.60
3.70 | 6.00 | 7.60 | 3.40 | 4.60 | 3.40 | 2.50 | 4.00
3.60 | 26.40 | 15.60 | 3.50 | 4.30 | 2.80 | 3.00 | 3.60
3.60 |....... 18.40 | 3.40 | 4.00 | 2.80 | 4.00 | 4.20 3
3.50 [....... 10.60 | 3.20 [ 3.60 | 2.40 | 3.40 | 4,20 |......|..... ... 3.80
4,60 |....... 6.40 |...... 3.\50 ...... 2.80 | 4.60 ... .| ...i)i.all 3.70
aObhserver absent from September 28 to December 27,
Rating table for Chattahoochee River near Gainesville, Ga., for 1901 and 1902.
' * i | |
h(giagglft. Discharge. || h(gi?glft. Discharge. hgfg‘gft. “ Discharge. ' hgiaé%et. Discharge.
Feet. Second-feet. ‘ Feet. Necond-feet. Feet. | Second-feet. Feet. Second-feet.
2.0 350 i 5.6 2, 690 9.2 ' 5,030 | 140 8,150
2.2 480 5.8 2, 820 9.4 5,160 | 15.0 8, 800
2.4 610 6.0 2, 950 9.6 5, 290 16.0 9,450
2.6 740 6.2 3,080 9.8 5,420 17.0 10,100
2.8 870 6.4 | 3,210 10.0 5, 550 18.0 10, 750
3.0 1,000 | 6.6 | 3,340 10.2 5,680 19.0 11, 400
3.2 1,130 ; 6.8 3,470 10. 4 5, 810 20.0 12, 050
3.4 1, 260 ‘ 7.0 3,600 10.6 5, 940 21.0 12,700
3.6 1, 390 7.2 3,730 10.8 6,070 22.0 13, 350
3.8 | 1,520 ‘ 7.4 3, 860 11.0 6, 200 23.0 14,000
4.0 1,650 | 7.6 3,990 11.2 6, 330 24.0 14, 650
4.2 1,780 | 7.8 | 4,120 11.4 6, 460 25.0 15, 300
4.4 1,910 | 8.0 4, 250 11.6 6, 590 26.0 15, 950
4.6 2,040 ! 8.2 4,380 11.8 6,720 27.0 16, 600
4.8 2,170 | 8.4 4,510 | 12.0 6,850 || 28.0 | 17,250
5.0 2, 300 ’ 8.6 4,640 | 12.5 7,175 | 29.0 | 17,900
5.2 2,430 || 8.8 4,770 13.0 7, 500 30.0 18, 550
5.4 2, 560 i 9.0 4, 900 13.5 7,825 31.0- 19, 200
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Estimuted monthly discharge of Chattahoochee River near Gainesville, Ga.

[Drainage area, 544 square miles.]

Discharge in second-feet. Run-off.
Month. Second- 1
Maximum. | Minimum. Mean. f:‘fg;’g ! ?ﬁﬁﬂé;n
mile. |

1901.
June 26-30. . .| 1,975 3.63 0. 68
July. ..ol 4,640 870 1, 520 2.79 3.22
August ... o l.li... 8, 800 805 2,724 5.01 5.78
September .. ... T ... 6, 200 1,130 1,912 3.51 3.92
October ..o, 1,715 1, 000 1,327 | 2,44 281
November . - ooooooeeaeaaa . 1, 000 480 792 | 1.46 1.63
December . ... ... ... 17,510 545 2,342 4.31 4,97

1902
Januvary _.__.._................ 4,250 740 1,530 | 2.81 3.24
February ... ... ... .. 16, 210 935 2, 553 4. 69 4.88
March... ... .. .. .. ..... 11, 010 1, 325 3,086 - 5.67 6. 54
April ool 2,625 1, 065 1,479 2.72 3.
MAY - et 2,950 1,065 1,835 .37 3.89
June ... ...._.. 1,780 610 1,139 . 2.09 2.33
JULY ool 4,185 350 1,461 . 2.69 5.10
August ... ... 2,040 740 1, 388 ‘ 2.55 2.94
September 1-27 - .|l 1,922 | 3.53 3.55
December 28-31_ - . ..o oot 1,552 } 2.85 42
MISCELLANEOUS MEASUREMENTS IN APALACHICOLA RIVER DRAINAGE

BASIN.

The following miscellaneous measurements were taken in the Apa-
lachicola drainage basin during 1902 by B. M. Hall and his assistants:

Date. Stream. Locality. Discharge.
) Second-feet.
June 10 | Chattahoochee River...| Medlocks bridge, 4 miles north of 1,674
Norcross, Ga. (gage height, 2.42
feet).
25 | Kinchafoonee Creek....; Albany, Ga. (gage height, 1.15 feet). 177
25 | Muckalee Creek......_. Albany, Ga. (gage height, 0.97 foot). 746
26 | Sweetwater Creek...... Strickland’s bridge, Austell, Ga.__. 80
27 | Peachtree Creek ._..._.. River Park, near Atlanta, Ga ...... 60
Jaly 11 | Little River .. _........ Below Dunlap’s mill, near Gaines- 86
) ville, Ga. :
22 | Chestatee River........ Ferry at mouth, near Gainesville, Ga 266
24 | Chattahoochee River...| Flowery Branch, Ga. (gage height, 967
2.65 feet),
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Date. Stream. Locality. .| Discharge.
B ) N Second-feet.
July 30 | Standingboy Creek. . ... Columbus, Ga., half mile above 5
mouth. .
30 | Roaring Creek ......... Near Columbus, Ga., one-fourth mile 1
above mouth.
Sept. 25 i Sweetwater Creek...... Strickland’s bridge, near Austell, 188
! Ga. (gage height, 2.15 feet).
27 Muckalee Creek........ Albany, Ga. (gage height, 0.90 foot). 690
27 | Kinchafoonee Creek....| Albany, Ga. (gage height, 1.20 feet) . 499
Oct. 3 | Sweetwater Creek...... Strickland’s bridge, near Austell, 119
Ga. (gage height, 1.53 feet).
31 k Chattahoochee River...| PlantSystem R.R.bridge, Alaga, Ala. 9, 634
Dee. 4 f Kinchafoonee Creek....| Albany, Ga. (gage height, 2.40 feet) . 1,196
4 Muckalee Creek......_. Albany, Ga. (gage height, 2.50 feet) 2,180

MOBILE RIVER DRAINAGE BASIN.

This is the largest drainage basin in Georgia and Alabama, and is
designated the Mobile Basin because its waters all enter the Gulf
through Mobile River at Mobile, Ala. It is formed as follows: Begin-
ning at the headwaters, the Cartecay and Ellijay rivers unite at Ellijay,
Ga., to form the Coosawattee River. Just above Resaca, Ga., this
unites with the Conasauga to form Oostanaula River. At Rome, Ga.,
the Oostanaula and the Etowah unite to form Coosa River. Six miles
above Montgomery, Ala., the Coosa and the Tallapoosa unite to form
the Alabama River; and not far from the coast the Tombighee unites
with the Alabama to form the Mobile River, which flows into Mobile -
Bay, an arm of the Gulf of Mexico.

Cahaba River is the principal tributary of the Alabama and joins it
about 10 miles below Selma. Hillabee Creek flows into Tallapoosa
River just above Sturdevant and near Alexander. Talladega Creek
is a tributary of the Coosa.

Tombigbee River rises in the northeastern part of M]SSISSlppl and
enters Alabama in Pickens County. Its principal tributary is the
Black Warrior, which is formed by the junction of Mulberry Fork
and Lipsey Fork. Locust Fork enters the Black Warrior some dis-
tance below the junction. During 1902 the following stations were
maintained in this basin under the supervision of B. M. Hall: On the
Cahaba at Centerville, Ala.; on the Alabama at Selma and at Mont-
gomery, Ala.; on the Tallapoosa at Milstead and at Sturdevant, Ala.;
on Hillabee Creek near Alexander, Ala.; on Talladega Creek at Not-
tingham, Ala.; on the Coosa at Riverside, Ala.; on the Black Warrior
at Tuscaloosa and near Cordova, Ala.; on the Black Warrior (Locust
Fork) at Palos, Ala.; on the Coosa at Rome, Ga.; on the Etowah at
Canton, Ga.; on the Coosawattee at (,arbets, Ga.; on the Tombigbee
at Columbus Miss.
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CAHABA RIVER AT CENTERVILLE, ALA.

The station was established on August 7, 1901, and is situated at the
iron highway bridge one-fourth mile west of Centerville, Ala. The
bridge is a single span supported by tubular iron piers.

The gage is a wire fastened to the timber fencing along the down-
stream side of the bridge. The pulley is 100 feet from the initial point,
which is the end of the iron bridge on the left bank, downstream side.
The bench mark is the top of the iron crossbeam, under the bridge
floor, nearest the gage pulley, and is 42.85 feet above the datum of
gage. The observer is Clyde Lowrey.

It was the intention of the Geological Survey to discontinue this
station and find a better section, but it will be given another year’s
trial with the hope of getting better results.

The following discharge measurements were made during 1902:

January 25: Gage height, 5.15 feet; discharge, 1,707 second-feet.

April 7: Gage height, 8.60 feet; discharge, 2,823 second-feet.
July 9: Gage height, 2.40 feet; discharge, 251 second-feet.

Daily gage height, in feet, of Cahaba River at Centerville, Ala.

Day. Jan. \Feb. March| April. | May. | June, | July. | Aug. |Sept.| Oct. | Nov.| Dec.

 DOUUPORR 13.60 | 16,80 | 24.00 | 15.40 | 4.90 | 2.80 | 2.30 | 2.20 [ 2.30 | 2.40 | 2.00 | 3.00
9.00 | 24.60 | 18.20 | 12.10 | 4.50 | 2.80 | 2.30 | 2.80 | 2.30 | 2.60 | 2.00 | 2.50
6.90 | 21.20 | 13.30 | 11.40 | 4.00 | 2.70 | 2.20 | 2.50 | 3.30 | 2.60 | 2.00 | 2.90
5.70 | 16.60 | 9.80 | 10.90 [ 3.70 | 2.60 | 2.20 [ 2.50 | 3.20 | 2.50 | 2.00 | 3.10
4.90 | 10,60 | 12.00 { 10.40 | 3.60 | 2.60 | 2.20 | 2.40 | 2.90 | 2.40°| 2.00 | 5.60
450 | 8.30 {1210 | 8.60 | 3.50 | 2.50 | 2.20 (2.40 [2.40 | 2.20 | 2.00 | 5.10
4.10 | 7.30 | 8.70 | V&:20) .60 | 2.50  2.20 | 230|230 | 2.20 | 2.90 | 4.90
3.90 | 6.70 | 8.30 | 13.60'[ 3.50 | 2.40 | 2.20 230 [ 2.30 [ 2.20 | 2.40 | 4.20
8.70 | 5.80| 7.90 12.20|3.40 | 2.30 W30} 2.30 | 2.20|2.70 | 2.40 | 3.90
3.40| 5.40| 7.60 | 9.60|3.40| 2.30 .50 |2.30 |2.20 | 2.80 | 2.30 | 3.60
3.20 | 5.10 | 6.30 | 8.00 |3.30 | 2.40| 2.90 |2.30 [2.20 10.80 [ 2.30 | 3.20
8.00| 4.80 | 6.10| 7.20|3.30 | 240 3.50 | 2.20 | 2.10 | 7.10 | 2.20 | 3.00
2.90| 4.30 | 5.90 | 6.90(3.40| 230 5.30 (210 | 2.10 | 5.40 | 2.20 | 3.00
2,70 | 5.70| 5.20 | 6.50 | 3.50 | 2.30 | 3.20 | 2.10 | 2.00 | 3.40 | 2.20 | 3.00
2.60 | 5.90 | 6.20 | 6.104.10 | 230 | 2.60 | 2.10 | 2.00 | 3.20 | 2.10 | 3.90
2.40 | 6.30 | 22.30 | 5.60 | 8.40 | 2.30 | 2.40 | 210 [ 2.00 | 3.00 | 2,20 | 15,30
2.30 | 5.60 | 22.20 | 5.90 | 8.40 | 2.30 | 2.20 | 210 | 2.00 | 2.90 | 2.20 | 13.50

18 3.10 } 5.30 (17.30 | 5.70 | 5,30 | 2.20 | 2.20 | 2.10 | 2.00 | 2.90 [ 2.30 | 12.70
190 i 3.60 | 4.90 | 11.10 | 5.60 | 4.30 | 2.30 | 2.20 | 2.10 | 2.00 | 2.60 | 2.40 | 9.90
20 3.90 | 4.80| 8.60| 5.20|4.20| 2.50| 230|210 | 2.10 | 2.50 | 2.20|" 7.50
2 4.60 ) 5.10 | 8.90 | 490420 2.40| 2.40 2,10 | 2.10 | 2.50 | 2.20 | 6.80
22 6.90 | 5.10 | 9,10 | 4.60]3.90 2.60  2.30|2.10|2.00 | 2.40 | 2.20 | 7.80
P S 5.80 | 5.00| 7.30 | 4.50{3.60| 2.50 | 2.20|2.10 | 2.00 | 2.30 [ 2.20 [ 8.20
24, 510 | 5.10 | 7.80 | 4.50 | 3.50 | 2.40 | 2.20 | 2.10 | 2.00 | 2.20 | 2.20 | 10.30
b T @ 5.90 | 13.60 | 4.40 | 3.30 | 2.40 | 2.20 | 2.10 | 2.00 | 2.20 | 2.20 } 7.30
S 5 6.50 | 11,90 | 4.80 {3.20| 2.40 | 2,10 |2.10 | 2,00 | 2.10 | 2.90 | 6.50
27 s 6.20 | 8.10 | 28.80 | 4.20|3.00 | 2.40 | 2,10} 2.20 | 2.10 | 2.10 | 3.40 | 5.10
2 T eereann 7.00 | 27.60 | 35.00 4 4.10 | 2.90 | 2.80 | 2.10 | 2.80 | 2.30 | 2.00 | 4.20 | 4.90
29 s 8.30 |....... 29.20 [ 4.30 | 2.80 | 2.30 | 2.10 | 2.50 | 2.20 | 2.00 | 3.50 | 4.50
80. i 8.10 |....... 25.20 | 4.9012.80 | 2.30| 2.20|2.60(3.002.00|3.20| 4.10
4 11.60 |....... 24,00 |....... 2.90 f....... 2.20 | 2.50 |...... 2.00 |...... 4.90

IRR 83—03——9
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Rating table for Cahaba River at Centerville, Ala., for 1902.
h(gf'ggﬁt. Discharge. h%?gglft. Discharge. h(é?gglft. Discharge. h(giagglst. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
1.0 245 4.6 1,510 11.5 3,925 20.5 7,075
1.2 320 4.8 1,580 || 12.0 4,100 21.0 7,250
1.4 390 5.0 1, 650 12.5 4,275 22.0 7,600
1.6 460 5.2 1,720 13.0 | 4,450 23.0 7, 950
18 530 | 5.4 | 1,790 | 13.5 | 4,625 | 240 | 8300
2.0 600 5.6 1, 860 14.0 4, 800 25.0 8, 650
2.2 670 5.8 1, 930 4.5 | 4,975 26.0 9, 000
2.4 740 6.0 2,000 15.0 5,150 27.0 9, 350
2.6 810 6.5 | 2175 | 15.5 5,325 || 28.0 ; 9,700
2.8 880 7.0 ' 2, 350 16.0 5,500 || 29.0 1 10, 050
3.0 950 | 7.5 ‘ 2,525 || 16.5 5675 | 30.0 | 10,400
3.2 | 1,020 | 80 | 2700 | 17.0 = 5,850 | 3.0 | 10,750
3.4 1,090 ’ 8.5 [ 2,875 17.5 6,025 32.0 11,100
3.6 1,160 | 9.0 . 3,050 | 18.0 6,200 | 83.0 | 11,450
3.8 | 1,230 f 9.5 3,995 || 18.5 | 6,375 || 34.0 | 11,800
4.0 1, 300 10.0 ’ 3, 400 19.0 - 6, 550 35.0 12,150
4.2 1,870 ‘ 10.5 | 3,575 | 19.5 | 6,72
4.4 | 1,440 | 11.0 ? 3, 750 20.0 1 6, 900
Estimated monthly discharge of Cahaba River at Centerville, Ala.
[Drainage area, 1,040 square miles.]
Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. f:;fwgg lel%%iﬁsm
mile.
1902.
Janvary - ... .. ... ... .... 4, 660 705 1,739 1.67 1.93
February ... ... 9, 560 1,405 2, 955 2.84 2.96
March.. ... ... .............. 12,150 1,720 4,799 4,61 5.31
Aprilo ool 5, 290 1,335 | 2, 464 2.37 2.64
May. e 2, 840 880 1,282 1.23 1.42
June ... illioi.ii.o... 880 | 670 749 .72 .80
July.ooo oo 1,125 635 730 .70 .81
Auvgust .. ... ......... 880 635 690 .66 .76
September . ... .. .. .. .. ..., 1, 065 600 689 .66 .74
OCtOber «- oo oo 3,680 | 600 939 | .90 L4
November ... .. ... .. __.... 1,370 | 600 746 .72 .80
December - ..ooneneoeeeeeo . 5,255 | 775 1,974 | 190| 219
The year ................ 12,150 | 600 L 1,646 | 1.58 | 21.40
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ALABAMA RIVER AT SELMA, ALA.

This station was originally established by the United States Engi-
neer Corps; readings are now taken by the United States Weather
Bureau. The gage, which is attached to the iron highway bridge, the
floor of which is about 60 feet above low water, is in two sections.
The lower section, which reads from —8.0 feet to +2.30 feet, is
secured to the pile on the lower side of the cofferdam on the draw
pier; the upper section, which reads from 2.30 feet to 48 feet, is
attached to the same pier. The bench mark, which is an iron bolt
driven into the face of a rock bluff 182 feet from the first bridge pier,
on the road ascending to the city, is 26 feet above the zero of the
gage and 87.30 feet above mean sea level. The top of the coping
stone of the pivot pier at the highway bridge to which gage is attached
is 56 feet above the zero of the gage and 117.30 feet above mean sea
level.

Daily gage height, in feet, of Alabama River at Selma, Ala.

Day. Jan. | Feb. | Mar. | Apr. |May. June.|July.| Aug. | Sept. | Oct. | Nov.| Dec.

41.00 | 16.80 | 34.30 | 50.10 | 8.40 | 3.60 | 1.50 | 0.40 | 38.50 | 3.70 | 1.40 | 6.00
45.00 | 28.00 | 41.50 | 50.70 | 8.70 | 3.50 | 1.20 .40 | 3.70| 5.20 | .80 | 6.30
46.60 | 29.80 | 45.20 | 50.00 | 8.40 | 3,50 | 1.00 .70 | 8.00| 5.00| .70 | 8.80
46.30 | 35.00 | 47.10 | 48.60 | 7.80 | 4.00 | 1.00 .80 | 3.8 | 4.00| .50 | 10.50
41.40 | 37.50 | 47.10 | 46.00 | 7.40 | 4.00 | .90 .90 | 8.00| 3.60 | .20 |13.60
37.00 | 37.90 | 46.20 | 42.40 | 7.00 | 3.80 | .80 | 1.10| 3.00 | 3.00 | .40 | 14.00
35.00 | 37.90 | 44.40 | 39.00 | 7.00 | 3.50 | .70 ; 1.40 | 2.50 | 2.80 | .80 | 14.20
33.00 | 37.00 | 43.00 | 35.60 | 7.00 | 3.20 | .60 | 1.30 | 2.20| 2.50 | 3.90 | 13.70
30.00 | 34.00 | 41.80 | 32.00 | 6.90 { 2.90 | .60 | 1.10 | 2.00 | 2.50 | 4.80 | 12,00
25.40 | 30.00 | 39.00 | 28.90 | 6.80 | 2.90 | .60 | 1.10 | 1.20 | 1.00 | 4.00 | 9.80
17.00 | 24.00 | 35.10 | 25.60 | 6.70 | 2.90 | 1.00 | 1.50 .90 | 2.00 | 2.80 | 7.80
14.90 | 17.60 | 30.00 | 22.00 | 6.50 | 2.80 [ 1.10 | 1.50 .80 | 2.00|1.90| 7.20
10.10 | 14.00 | 25,50 | 19.00 | 6.30 | 2.60 | 1,10 | 1.10 .70 | 4.00 | 1.50 | 5.30
9.00 | 11.70 | 21.00 | 16.20 | 6.00 | 2.50 | 1.80 .90 .60 [ 6.00 | 1.40 | 4.20
8.10 | 11.60 | 19.20 | 14.60 { 5.80 | 2.50 | 1.90 .80 .20 | 5.80 90 | 3.80
7.50 | 12.00 | 19.80 | 14.20 | 6.00 | 2.80 | 1.90 .80 .00 | 5.00 70| 7.60
7.00 | 12.30 | 23.00 | 13.00 | 7.40 | 2.60 | 1.90 .70 | —.10 | 4.60 | .50 | 13.80
6.50 | 13.00 | 28,00 | 12.20 | 8.70 | 2.40 | 1.90 .60 —.20 4.50} .50 | 21.50
6.50 | 12.00 | 32.00 | 12.80 | 9.50 | 2.30 | 1.90 10—, 4.00 70 | 25.60
6.50 | 11.80 | 33.60 | 13.20 | 9.00'| 2.20 | 2.00 00| —. 2.00 | .90 | 25.60
8.00 | 11.80 | 33.80 | 13.00 | 8.60 | 2,10 | 2.10 | -.10 1,80 | 1.40 | 22.00
8.10 | 11,90 | 29.80 { 13.00 | 7.80 | 2.00 | 2.50 | —.20 1.40 | 1.50 { 17.00
9.00 | 12.00 | 26.00 | 11.40 | 6.60 { 2.00 | 2.40 | —.30 | —. 1.00 | 1.50 | 15.00
12.00 | 12.20 | 23.00 | 10.60 | 5.90 | 2.00 | 1.80 | ~.20 | —.20 [ 1.00 | 1.30 | 15.00
13.80 | 12,00 | 22.80 | 10.00 | 5.40 [ 1.90 | 1.00 | —.40 | —.20 .90 | 1.70 | 15.00
13.00 | 12.00 | 24.00 | 9.80 | 5.40 | 1.90 ( .80 | —.30 | —.20 .60 | 2.60 | 14.00

Essgsy

11.50 | 14.00 | 24.90 | 9.40 | 5.00 | 1.80 | .60 | —.40 .20 .20 | 4,80 | 12.80
11.40 | 23.60 | 30.00 | 9.00 | 4.80 | 1.80{ .50 | ~.20 .20 .00 | 7.60 | 10.90
12,00 |.......! 88.00 | 8.60 | 4.40 | 1.80 | .40 .10 .50 ) —.10 | 6.90 | 9.00
14.60 |....... 45.10 | 8.50 { 4.00 | 1.70 | .50 .20 .90 [ 1.20 | 5.80 | 7.00

48.90 |.......] 3.80 |...... .50 .40 ... 1.80 ......| 6.40

16.00




132 STREAM MEASUREMENTS IN 1802, _PART II [o. 83,
Rating' table for Alabama River at Selma, Ala., for 1902.
h(é}ﬁg?:y}?t. Discharge. hgiz eL Discharge. hgi&‘gg]ft. Discharge. h(g?g ét’ Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
—0.4 6,470 3.6 11, 092 11.5 31,490 |- 28.0 | 75,380
—.2 6,575 3.8 11, 448 12.0 32, 820 29.0 78,040
.0 6, 700 4.0 11, 820 12.5 34,150 30.0 80, 700
.2 6, 845 4.2 12, 220 13.0 35, 480 31.0 83, 360
.4 7,009 4.4 12, 660 13.5 36, 810 32.0 86, 020
.6 7,189 4.6 13, 150 14.0 38,140 33.0 88, 680
.8 7,384 4.8 13, 668 14.5 39, 370 34.0 91, 340
1.0 7,596 5.0 14, 200 15.0 40, 800 35.0 94, 000
1.2 7,818 5.5 15, 530 16.0 43, 460 36.0 96, 660
1.4 8,045 6.0 16, 860 17.0 46,120 37.0 99, 320
1.6 8,276 6.5 18,190 18.0 48, 780 38.0 | 101,980
1.8 8,511 7.0 19, 520 19.0 51,440 39.0 | 104,640
2.0 8, 750 7.5 20, 850 20.0 54,100 40.0 | 107,300
2.2 8, 996 8.0 22180 21.0 56, 760 41.0 | 109, 960
2.4 9, 256 8.5 23,510 22.0 59, 420 42.0 | 112,620
2.6 9,532 9.0 24,840 | 1 23.0 62, 080 43.0 | 115,280
2.8 9, 822 9.5 26,170 : 24.0 64, 740 44.0 | 117,940
3.0 10,120 10.0 27,500 | 25.0 67,400 45.0 | 120,600
3.2 10,428 ||' 10.5 28, 830 26.0 70, 060 46.0 | 123,260
3.4 10, 752 11.0 30, 160 27.0 72,720 47.0 | 125,920
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Estimated monthly discharge of Alabama River at Selma, Ala.
[Drainage area, 15,400 square miles.]

Discharge in second-feet. Run-off.
Month. L Second-
Maximum. | Minimum. Mean. f:{;:' fﬁ,%r ?glc’g]e;n
mile.
1902. :

January ..o 124, 856 18,190 52, 655 3.42 3.94
February . ........ccoeeeeeenn. 101,714, 31,756 | 54,898 | 3.56 3.71
March. ... ... ...... 130,974 51,972 90, 404 5. 87 6.77
APTil e e 185,762 | 23,510 | 62,017 | 4.03 4.49
MAY - - e L96,170 | 11,448 | 18,859 | 1.22 141
JUne -, et 11,820 8,393 9, 682 .63 0.70
JULY oo e 9,892 |- 7,009 7,897 .51 .59
August ...l 8,160 6,470 7,176 47| .54
September . - - e, | 11,448 6, 520 7,871 .51 .57
OCtODer - oo eeee. 16, 860 6,635 10,184 .66 .76
November ... .. ... 21,116 6, 845 9, 557 .62 .69
December ... ...__._........ eaee 68, 996 11, 448 33,122 2.15 2.48
The Year. ..o moeeennn. 135,762 | 6,470 | 30,360 | 1.97 | 26.65

ALABAMA RIVER AT MONTGOMERY, ALA.

This river, as described in the United States Weather Bureau reports,
is formed by the junction of Coosa and Tallapoosa rivers, 6 miles above
Montgomery. A gage rod was established by the United States Engi-
neer Corps a number of years ago at the Montgomery wharf, near the
union passenger station at the foot of Commerce street. The readings
are now taken by the Weather Bureau and are furnished to this Survey.
The gage rodis in six sections, as follows: Section 1, from —2 to 410
feet, on the fender pile at the face of the wharf, 108 feet from the
lower end; section 2, from 10 to 15 feet, at the upper end of the pile
protection to the Louisville and Nashville Railroad bank at the corner
pile, the 15-foot mark being 1.1 feet above the top of the pile; section
3, 15 to 27 feet, on the bent in the center of the drain, on the lower
side of the Commerce street sewer; section 4, 27 to 36 feet, on the
upper side of the sewer, on the third bent; section 5, 36 to 46 feet, on
the same side of the sewer, on the sixth bent; section 6, 46 to 50 feet,
on the same side of the sewer, on the seventh bent. The rods are of
pine timber, painted, and graduated to feet and tenths. There are
also two new sections, 15 to 25 feet and 25 to 87 feet, on trees about
50 yards south of the old gage. The bench mark is the northeast

corner of the stone doorsill in the north door of Windsor Hotel, on_
Commerce street. It is 59.7 feet above the zero of the gage, and is
163.4 feet above sea level. The high-water mark for Montgomery is
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59.7 feet, and was reached in April, 1886. The danger line is placed
at 35 feet. The width of the river at low water is 690 feet. The only
point where measurements can be made is at the iron bridge of the
Louisville and Naghville Railroad, about 3 miles above Montgomery.
This bridge is 60.6 feet above low water, with three spans over the
river, the center one being a draw or turn span.

Daily gage height, in feet, of Alabama River at Montgomery, Ala.

Day. Jan. ‘ Feb. | Mar. 1 Apr. |May.|June.
i ;
\
45.80 | 15.00 | 38.50 | 47.00 | 6.70 | 2.70 [ 1.00 | 0.40 | 2.70 | 6.60 | 0.50 | " 4.80
44.90 | 24.50 | 46.40 | 44.50 | 6.00 | 2.90 | 1.00 | .50 | 2.50 [ 5.60 | .30 | 4.70
42.50 | 32.40 | 46.70 | 41.40 | 5.70 | 8.00 | .80 | .70 (2.50 | 3.20 | .20 7.20
39.50 | 36.50 | 45.50 | 38.00 | 5.30 | 2.90 | .70 | .90 | 2.20 | 2.80 | .10 | 10.90
36.00 | 37.60 | 41.70 | 34.50 | 5.30 | 2.90 1 60} 1.00 | 1.60 | 2.40 | .20 | 11.60
31.50 | 36.00 | 39.00 | 30.50 | 5.40 | 2.50 | .60 | .80 | 1.10|2.00 | 1.10 | 11.80
28.40 | 32.80 | 37.50 | 25.50 | 5.30 | 2.30 60 | 1.00 | 1.00 | 1.70 | 3.80 | 11.30
25,60 | 29.00 | 34.20 | 20.50 | 5.00 | 2.30 60 | .70 [ 1.00 {1.30 | 4.10 | 9.70
21.00 | 25.00 | 31.40 | 20,00 | 4.80 | 2,30 | .70 | 1.00 | 1.00 | .90  3.00 | 7.60
15,00 | 18.60 | 28.70 ' 18.80 | 4.90 | 2.30 \ .50 | 1.40 0 .90 1 .50 4210 5.80
8.60 | 13.00 | 23.80 | 16.00 [ .70 | 2,20 ; - .50 [ 1.10 | .80 | .80 [ 1.50 | 4.60

60

80

20

30

50

July. Aug.’Sept. ‘Oct. | Nov. | Dec.

6.50 | 0.40 | 17.80] 14.50 | 4.40 | 2.10 | .80 | .60]4.00]1.50] 3.80

6.10 | 8.00 | 14.50 | 12.00 | 4.20 | 2.10 | . 70 | .40 14.50 | 1.30 | 3.30
5.60 | 7.60|14.00 | 11.50 | 3.90 | 2.00 ’ 1.- .90 | .20[4.40| .90 | 3.00
5.0 | 7.80 { 13.80 | 10.00 | 4.00 . 1.80 | 1. 50 .10 4.00 | .60 2.70
500 | 9.00 1550 9.8 |5.30 | 1.80 1. 50| .10)3.30 | .50 | 4.20
4.80 § 9.80123.00 ) 9.007.00| 1.80 | 150 401 .10|2.70] .50 | 17.30
4.60 | 9.50 | 28.30 | 9.80 | 7.40 | 1.60 | 1.70 | .20 | .00 |2.20 | .60 | 20.60
4,60 8.50 [ 30.10 | 10.30 | 7.40 | 1.60 | 1.70 | .20 |—.10 | 1.60 | 1.10 | 21.20
4.90 | 8.20 | 28.20 | 10.00 | 7.20 | 1.60 | 2.00 10| .30 | 1.20 | 1.30 | 17.50
5.80 | 8.40 | 24.00 | 9.00 | 5,60 | 1.6¢ | 2.00 | .00 | .20 | 1.00 | 1.30 | 12.00
7.00 | 8.80120.00 | 8.70  4.80 | 1.60  1.60 00 { .001{1.00{1.20 |10.40
8.00 | 8.60|17.50 | 8,00 4.50 , 1.60 | 1.10| .10 |—.10 [ 1.00 | 1.10 | 12.00
10.20 | 8.20 | 14.50 | 7.50 | 4.00 | 1.60 .80 .00 .20| .70 1.30 12.50
9.50 | 8.80 | 17.50 | 7.00 | 4.00 | 1.50 .60 | — .10 ) .40 | 1.20 | 11.60

10
8.70 | 9.80 | 19.50 | 7.00 ! 3.70 | 1.50 .40 00| .00} .20 3.70 | 10.20
8.00 [10,20 | 18.50 | 6.50 | 3.40 , 1.30 [ .40 | .30 :+.50 | .10 !6.30 | 8.40
7.90 | 25.60 | 32.00 | 6.20 | 3.30 1 1.30 1 .30 .30 ! .60 | .20 |5.10; 6.60
| 10.90 ....... 41,40 | 6.00 | 3.20 | 1.20 .30 ) .50 | 1.20 | 1.50 | 4.40.| 5.50
12,50 |....... 45.80 | 6.00 , 3.00 | 1.00 .20 1 1.50 1 3.90 | 1.70 | 4.60 | 5.00
. 13,00 1....... 47,80 f....-.., 2.70 J ....... .20 | 3.50 ... 1.10 |...... 5,50

TALLAPOOSA RIVER AT MILSTEAD, ALA.

A gaging station was established on August 7, 1897, at the bridge
of the Tallassee and Montgomery Railway, about one-fourth of a
mile from Milstead, Ala. The bridge is of iron, two spans of about
155 feet each, with short wooden trestles at each end. The initial
point of measurement is the end of the iron bridge, on the left bank,
downstream side. The rod of the wire gage is fastened to the outside
of the guard rail on the downstream side of the bridge. The bench
mark is the top of the second crossbeam from the left bank pier at
the downstream end, and is 60 feet above datum. The channel is
" straight at the bridge and bends above and below. The current is
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sluggish at low water and obstructed by the center pier of the bridge.
The banks are high, but overflow at extreme high water for several
bundred feet on each side. The bed is fairly constant, and all the
water is confined to the main channel by railroad embankments.
During the year 1902 there have been three different observers—
Seth Johnson until April 6, B. F. Wells until October 27, and W. F.
McGee from November 20 to the end of the year. Mr. McGee failed
to begin at the time that Mr. Wells left off, as he was expected to do.
The large new dams at Tallassee Falls—6 and 9 miles, respectively,
above this station—almost stop the flow of the river at certain times,
so that discharge measurements at Milstead do not represent the
amount of water furnished by the stream. On August 21 to 27, and
and on October 19, 20, 24, 25, and 26, the dams were evidently
impounding water. The station at Sturdevant, Ala., about 30 miles
above these dams, has been established to replace Milstead.
The following discharge measurement was made in 1902:
January 14: Gage height, 3.65 feet; discharge, 3,644 second-feet.

Daily gage height, in feet, of Tallapoosa River at Milstead, Ala.

Day. Jan. | Feb. | Mar. | Apr. May.lJune. July.| Aug. | Sept. O(;t. Nov. | Dec.

45.00 | 21.50 , 4.40 | 2.50 | 1.30 [ 1.30 | 4.00 | 480 { (v) | (@)
32,50 | 14.50 = 4.20 | 3.80 | 1.20 | 1.20 [ .80 | £.00 | (@) | (@)
24.70 | 11.20 | 4.80 | 2.90 | 1.10 | 1.60 | 2.60 | 380 | (a) | (a)
17.70 1 9,90 410 | 2,50 1.00 | 1.90 | 2.20 | 3.30 | (@) | 13.40
15.10 9.80 | 4.10 2.30 | 1.00 | 1.70 | 1.90 | 8.20 | (a) | 10.90
1270 | 9.20 | 4.00 | 2.20 [ 1.80 [ 1.60 | 1.70 | .00 | (a) | 8.00
10.70 | 8.70 - '3.80 | 2.10 | 1.30 [ 2,00 | 1.60 | 1.80 | (a) | 6.00
9.10 | 15.40 | 3.60 | 2.40 | 1.40 | 1.80 | 1.50 | 1.70 | (a) 4.40
8.70 | 13.30 | 3.90 | 2.50 | 1.40 | 1.70 | .60 | 1.50 | (@) | 3.50
8.0010.70 | 4.00 | 2.10|1.50 | 1.80 | 1.40 | 1.30 | («) | 3.10
7.30 | 8.90 .60 | 2.10 | 1.40 | 1.60 | 1.30 | 1.50 | (a) | 2:90
6.80 | 8.00] 3.30 | 2.10|2.10 | 1.70 | 1.20 | 1.40 | (a) | 2.70 -
10.80 | 7.50 | 3.20 | 2.00 | 1.70 | 1.60 | 1.50 | 1.30 | (a) | 2.60
11.00 | 7.10 | 3.10 | 1.90 | 1.60 | 1.50 | 1.20 | 2.00 | (a) | 2.60
1240 | 7.30 | 3.30 | 1.80 | 1.50 | 1.40 | 1.20 | 2.10 | (@) | 2.50
14.20 | *7.20 | 6.80 70 1 2.10 [ 1.70 { 1.10 | 2.30 | (a) 9.60
30.00 7.20 | 5.80 1.90 | 2.50 1 1.40 | 1.10 1 2,10 | (a) | 25.30
26.00 | 9.20 | 470 | 1.80 [2.20 | 1.20 | 1.00 | 1.00 | (a) | 10.20
17.70 8.10 | 5.50 1.70 | 2.00 | 1.10 | 1.00 .90 | (a) | 12.60
17.00 | 7.20 | 4.40 | 1.80 | 2.60 | 1.00 | 1.00 | .80 | 2.70 | 7.70
14.00 | 6.50 | 8.30 | 1.70 | 2.20| .90 1.00| .70 | 2.60 | 5.50
12.10 | 5.90 | 3.30 | 1.60 | 1.60 | .90 | 1.00 | 2.00 | 2.20 | 6.80
10.50 | 5.50 | 3.30 | 1.70 | 1.50 | .s0| .90 | 1.00 | 2.00 | 7.90
11,10 | 5.40 | 3.00 | 1.60 |1.40| .80 |1.20| .90 | 2.10| 6.80
18.50 | 5.80 | 2.80 | 1.50 | 1.20 | .70 [ 1.30 | .80 { 2.10 | 5.00
12,50 | 5.40 | 2.70 | 1.40 {1.10 | .60 | 1.90 | .10 [12.90 | 4.20
11.00 | 5.10| 2.60 | 1.30|1.20 | .60 |1.80 | 1.60 | 8.50 | 3.60
38.00 | 4.80| 2:60| 1.201.10 | 1.10 | 2.50 | (a) | 4.30 | 3.80
43.00 | 4.70 | 2.50 | 1.30 [ 1.30 [ 2.60 | 3.20 | (@) | 3.30 | 3.00
38.50 | 4.60 | 2.40 | 1.30 | 1.20 | 7.30 | 4.00 | (a) | 2.30 | 8.50
25.10 |...._.. 2.30 |....... 1.40 | 4.60 |...... @ |oeen.. 4,50

HHEEND DD

aNo record.
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Rating table for Tallapoosa River ot Milstead, Ala., for 1902.

{~o. 83.

h%%ggl‘ft. Discharge. hgz%% Discharge. h(g’iagg}ft. Discharge h%ggglft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet Feet. | Second-feet.

0.6 350 4.6 4, 825 9.5 10, 337 26.0 28, 900

.8 562 4.8 5, 050 10.0 10, 900 27.0 30, 025

1.0 774 5.0 5,275 10.5 11, 462 28.0 31,150

1.2 990 5.2 5,499 11.0 12,025 29.0 32,275

1.4 1,224 5.4 5,724 11.5 12, 587 30.0 33,400

1.6 1,450 5.6 5,949 12.0 13,150 31.0 34,525

1.8 1,675 5.8 6,174 12.5 13,712 32.0 35, 650

2.0 1, 900 6.0 6,400 13.0 14, 275 33.0 36,775

2.2 2,125 6.2 6,624 14.0 15, 400 34.0 37,900

2.4 2, 350 6.4 6,849 | 15.0 16, 525 35.0 39, 025

2.6 2,575 6.6 7,074 16.0 17, 650 36.0 40, 150

2.8 2, 800 6.8 7,299 17.0 18,775 37.0 41,275

3.0 3, 025 7.0 7,525 18.0 19, 900 38.0 42, 400

3.2 3, 250 7.2 7,749 19.0 21, 025 39.0 43,525

3.4 3,475 7.4 7,974 20.0 22,150 40.0 44, 650

3.6 3,700 7.6 8,199 21.0 23,275 41.0 45,775

3.8 3,925 7.8 8,424 22.0 24,400 42.0 46, 900

4.0 4. 150 8.0 8, 650 23.0 25, 525 43.0 48,025

4.2 43.75 8.5 9, 212 24.0 26, 650 44.0 49,150

4.4 4, 600 9.0 9,775 25.0 27,775 45.0 50, 2756

Estimated monthly discharge of Tallapoosa River af Milstead, Ala.
[Drainage area 3,840 square miles.]
Discharge in second-feet. Run-off.
Month, Second-
Maximum. | Minimum. | Mean. | 1t Per | Depth in
mile.
1902.

January . ... ooiiooiiiao.. 32, 837 3,475 6, 951 1.81 2.09
February ............oo........ 46, 900 4,937 11, 520 3.00 3.12
March. ... oo .. 50, 275 7,299 20, 379 5.31 6.12
April . iiill.. 23, 837 4,825 9, 234 2.40 2.68
May. e aiaaaas 7,299 2, 237 3, 838 1.00 1.15
June ... iaa... 3,925 990 1, 835 .48 .54
July el 2,575 774 1,368 .36 .42
Auvgust ... ... 7,861 350 1,529 .40 .46
September. ... ... . .. .. ... 4,150 668 1,621 .42 .47
October 1t0 25 ... oo iifmmaaaaa]aanaas o 1, 843 .48 .45
November 20 t0 30 .. oooieeeelomaeeioa e 4, 252 1.11 .45
December4to31. .. . ... ...l ...... R P, 6,970 1.82 1.93
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TALLAPOOSA RIVER AT STURDEVANT, ALA.

This station was established July 19, 1900, by J. R. Hall. It is
located at the Columbus and Western Railroad bridge, a fourth of a
mile west of Sturdevant. This railroad belongs to the Central of
Georgia Railway. The gage rod is 20 feet long, and is graduated to
feet and tenths. It is in two sectiong, and is fastened vertically, the
shorter section to a post at the edge of the water on the east bank
about 20 feet below the bridge, and the longer section to the first
stone pier from the east bank. The initial point of sounding is the
east end of the bridge. The section is broken by three piers and by
some large rocks below the bridge. The gage is referred to a bench
mark consisting of a nail in the southwest corner of pier No. 2, on
the east side of the river, 455.70 feet above tide water and 14.20 feet
above the zero of the gage. The observer is B. F. Neighbors, farmer
and postmaster at Sturdevant, who lives a fourth of a mile from the
station. This station, being above the big new dams at Tallassee, is
intended to replace Milstead station. Map and profile of Tallapoosa
River are published in Twenty-second Annual Report, part 4.

The following discharge measurements were made during 1902:

July 11: Gage height, 1.85 feet; discharge, 1,440 second-feet.
September 17: Gage height, 0.80 foot; discharge, 658 second-feet.

October 9: Gage height, 1.08 feet; discharge, 858 second-feet.
November 12: Gage height, 1.34 feet; discharge, 1,000 second-feet.

Daily gage height, in feet, of Tallapoosa River at Sturdevant, Ala.

Day. Jan. | Feb. | Mar. Apr.‘May. June.| July. | Aug. |Sept.| Oct. | Nov. | Dec.

e 11.10 | 6.90 | 13.70 | 8.00 | 3.50 | 8.60 | 1.00 | 1.10 | 1.80-| 2.90 | 0.9 2.30
8.40 [ 11.40 | 11.00 | 7.20 | 3.40 | 3.10 | 1.00 | 1.30 | 1.50 | 2.50 |- .8 3.20
6.30 | 9.10 | 9.60 | 5.30 | 3.40 | 2.80 | .90 |1.20 | 1.30 | 2.30 | .8 7.00
4,00 | 7.00 | 8.50 | 5.00 | 3.30 | 2.40 .90 | 1.10 | 1.90 [ 1.90 | .8 5.70
3.60 | 5.60 | 7.20 | 4.80|3.30 220} .80 |2.00|1.60|1.60 1.2 4.50
3.40 | 5.00| 6.00|4.70 | 3.30 ' 2.10 | 1.40 | 1.80 [ 1.50 | 1.40 | 2.8 4.10
3.30 | 4.80) 5.50|4.60}3.20 | 2.10 | 1.20 | 2.50 [ 1.40 | 1.20 | 2.7 4,00
3.20 | 4.30| 5.006.403.20 2.00| 1.10 [ 2.30 | 1.20| 1.00 | 2.6 3.90
3.10 | 4.00| 4.80 | 5.20 | 3.20 | 2.20 | 1.20 [ 1.10 | 1.50 | 1.90 | 2.50 | 3.70
3.00 | 3.80 | 4.60 | 5.00 | 3.20 [ 2.10 | 1.10 [ 1.10 | 1.40 | 1.80 | 2,30 | 3.30
2.90 | 3,70 | 4.50 | 4.80|3.10(2.00| 1.90{1.20 | 1.10 | 2.30 | 2.10 | 2.90
2.90 | 3.60) 4.40)4.50 | 3.10 | 1.90 | 1.60 | 1.20 | 1,00 | 2.00 | 1.90 | 2.60
2.80 | 3.50 | 4.80|4.40|3.10 | 1.80 | 1.50 | 1.40 | .90 | 1.80 | 1.70 | 2.30
2.80 3.50 | 4.604.30 | 8.10 ; 1.80 | 2,00 [ 1.30 | .80 1.60 | 1.50 ; 2.10
2,70 { 4.10 | 5.90 | 4.20 [ 4.20 | 1.70 | 2.30 | 1.00 | .70 { 1.50 | 1.30 { 2.00
2.70 | 4.50 | 8.40 |4.10|4.00 | 1.70 { 2.10 | .90 | .60 | 1.40 [ 1.20 | 7.80
2.60 | 4.00 | 10.20 | 4.50 | 3.50 | 1.60 | 1.80 | .80 | .60 | 1.30 | 1.10 | 8.00
2.60 | 3.80 | 7.40 | 5.40 | 3.40 | 1.60 | 2.80 .60 {1.20 | 2.20 | 5.00
2.90 | 3.60| 5.70 | 4.50 | 3.30 | 1.60 | 2.30 .60 | 1.20 | 2.00 | 4.20
2,90 3.0 5.30 430810150 1.70 .60 1.20 | 1.80 | 4,10
3.50 | 3.50 | 5.20 | 4.10 | 3.00 | 1.50 [ 1.50 1.1 1.40 | 4.30
4.00 | 3.50 | 5.00 | 4.00|2.90|1.40 | 1.30 1.1 |1.20| 4.50
3.80 | 3.40 | 4.80|3.90|2.80|1.40| 1.20 1.1 | 1.10 | 3.80
3.70 | 3.40 | 4.80|3.80 270 | 1.30| 1L.10 1.0 | 110} 3.30
3.60 3.7/ 510/3790/260!130)] 1.00/ .50 .80J1.0 |38/ 3.00

z28gzal
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Daily gage height, in feet, of Tallapoosa River at Sturdevant, Ala.—Continued.

Day Jan. | Feb. | Mar. | Apr. |May. June,| July. Aug. Sept.| Oct. | Nov.  Dec.
1902,
26, i 3.50 | 3.80 | 4.90 | 3.70 | 2.50 | 1.30 .90 | .40 | .80 [ 1.0 |5.20; 2.80
b1 S 3.40 | 3.90 | 6.80 | 3.70 | 2.40 | 1.20 .90 ) 1.20 | 3.00 | 1.0 | 5.00 | 2.60
28 e 4.00 { 16.10 | 16.10 | 3.60 | 2.40 | 1.20 .80 | 2,40 | 4.10 | 1.0 | 4.30 | 2.50
20 i 4.50 |....... 14.60 | 3.60 | 2.30 | 1.20 .90 | 6.00 | 3.20 | .9 [2.80| 2.40
30 5.00 |oeuan-- 10.90 | 8.50 | 2.30+ 1.10 | 1.00 3.40 1 4.10 | .9 | 2.30] 2.60
32 5.00 {....... 9.20 i ...... 2.20 [...... 1.00 | 2.30 oo P2 3.9Q
Estimaled monthly discharge of Tallapoosa River at Sturdevant, Ala.
[Drainage area, 2,500 square miles.]
'I Discharge in second-feet. Run-off.
Month. ‘Second-
Maximum. | Minimum. Mean. f:g&é’g Il)r?(}?}tll;;n
. mile. |4
1902.
January - ... ............. 15, 695 2,520 4, 550 1.82 2.10
February ... .. ... . ....__.... 23, 245 3,760 6, 288 2.52 2.62
March. . ... ... 23,245 5,310 9,708 3.88 4. 47
April oLl 10, 890 3, 914 5,677 2.27 2.53
May. oo 5,000 1,910 3,240 | 1.830| 1.50
June - ... ... ...... © 4,070 840 1,544 .62 .69
July oL 2, 830 660 1,004 .40 .46
August ... io...... 7,790 470 1, 298 .52 . 60
September ... .. ... .- 4,845 510 1, 255 .50 .56
October. .. .. ... ... ....... 2, 985 715 1,180 .47 .54
November ... .......o........ 6,550 660 2,011 .80 .89
December ... ... ... ... ...... 10, 890 1, 640 4,412 | 1.76 2.03
Theyear. .. .. ... ....... - 23,245 470 3,514 1 1. 40 18.99
Rating table for Tallapoosa River at Sturdevant, Ala., for 1902.
h(g{lgglft. Discharge. hgiagglft. Discharge. h(e;{’églft. * Discharge. hgﬁzgift. Discharge.
Feet. Second-feet. Feet. Second-feet. ||  Feel. Second-feet. Feet. Second-feet.

0.6 555 3.0 3,140 5.4 } 6, 860 10.5 14, 765

.8 660 3.2 3, 450 5.6 7,170 11.0 15, 540

1.0 775 3.4 3,760 5.8 | 7,480 11.5 16, 315

1.2 910 3.6 4,070 6.0 7,790 12.0 17,090

1.4 1, 055 3.8 4, 380 6.5 8,565 | 12.5 17, 865

1.6 © 1,220 4.0 4, 690 7.0 9, 340 [ 13.0 18, 640

1.8 1,410 4.2 5, 000 7.5 © 10,115 ~13.5 19,415

2.0 1,640 4.4 5, 310 8.0 ‘ 10, 890 14.0 20, 190

2.2 1,910 4.6 5,620 8.5 11, 665 14.5 20, 965

2.4 2,210 4.8 5,930 . 9.0 12, 440 15.0 21, 740

2.6 2,520 5.0 6, 240 10.0 | 13,215
2.8 2,830 5.2 6, 550 9.5 | 13,990
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Estimated monthly discharge of Tallapoosa River al Sturdevant, Ala.

[Drainage area, 2,500 square miles.]

Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. fgﬁ;%r Dlg%ﬂ;n
mile.
1900.

July 19-31 ..o el P 4,002 1. 60 0.77
August ..ol 5,155 1,520 2,533 1.01 1.16
September. .. ... ... .. ... ... 17,090 1, 220 3, 602 1.4 L6l
October ... ... . ... ... ...... 9, 805 1,220 3, 398 1. 36 1.57
November ... ... _............ 7,635 1,910 3,275 1.31 1.46
December.. .. .. ... _...._. 10,115 2,520 4,330 1.73 1.99
. 1901.
January ... ......_. S 20, 345 4,690 7,035 2.81 3.24
February ... .. .. .. .. ... .. 18,485 4,535 6, 468 2.59 2.70
March. ... ... ... 12, 285 3, 450 5, 315 2.13 2. 46
April .. ... 12,440 4,535 6,772 2.61 2.91
May .o 10, 270 3,140 4, 885 1.95 2.25
June ... ... ... 7,170 2, 365 4, 452 1.78 1.99
July. .. 5, 155 1, 640 2,795 1.12 1.29
August ... ... ... 16, 625 1, 640 4,793 1.92 2.21
September . ... ... . ... 9, 340 1,640 2, 852 1.14 1.27
OCtODOT - - oo e 7,790 1,220 | 1,946 .78 .90
November ... ... ... . ..... 2, 065 1,220 1,502 .70 .78
December._ ... .. .. ........_. 24,150 1,310 4,670 1.87 2.16

The year ... ... ..... l 24,150 1,220 4, 457 1.78 24.16

HILLABEE CREEK NEAR ALEXANDER, ALA.

This station, which was established August 29, 1900, by J. R. Hall,
is located 64 miles northeast of Alexander, on the road leading from
that town to Newsite. The gage is graduated to feet and tenths, is
placed vertically, and is in two sections. The short section, which
reads from 0 to 5.50 feet, is fastened to a post in the edge of the water
on the north bank, 20 feet from the upstream side of the bridge. The
long section, which reads from 5.50 to 16 feet, is fastened to the
upstream end of the first pier on the north bank. Both sections can
be easily read from the north approach to the bridge. The initial
point of sounding is on the south side of the first pier on the north
bank. The gage is referred to a bench mark at the top of a chord on
the downstream side of the bridge at the second pier from the north
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[No. 3.

bank, and is 27.6 feet above the zero of the gage. The bridge is in
three spans, having a total length of 276 feet, with a northapproach of
116 feet and a south approach of 124 feet, making a total, over all, of

516 feet.

address is Alexander, Ala. )
The following discharge measurement was made in 1902:

July 16: Gage height, 1.12 feet; discharge, 169 second-feet.

Daily gage height, in feet, of Hillabee Creek near Alexander, Ala.

The observer is J. H. Chisolm, a farmer, whose post-office

Day. Jan.| Feb. | Mar. | Apr. }May. |[June.| July.| Aug. |Sept.| Oct. | Nov. | Dec.
3.70 | 5.30(4.10 | 3.40 | 1.90 | 1.60 | 0.80 | 0.80 | 1.40 | 3.20 | 0.90 | 1.80
3.50 | 7.70 [ 4.00 | 3.20 | 1.90 | 1.60 | .80 | .80 |3.60[3.20| .80 | 6.00
3.00 3.70 |3.90 3.00 | 1.80 | 1.70 | .80 | .90 |1.90 |3.00| .70 | 4.20
2,00 | 8.00{2.901!300|1.8 |1.70| .80 |1.20]1.50(3.00 260 38.50
2.00 | 2.70|3.00 (300|190 | 1.70{ .701.10{1.40|3.00]3.60 | 2.00
2,00 | 2.50 | 8.50 | 2.90 | 1.90 | 1.60 | .70 | 1.10 | 1.30 | 2.80 | 2.60 | 1.90
2.00 | 2.40 | 3.60 | 4.10 | 1.90 | 1.60 .70 | 1.00 | 1.20 | 2.60 | 1.10 | 1.90
1.90 | 2.10 ] 2.60  3.40 {1.90 | 1.60 | .70 { 1.00 | 1.10 | 2.60 |{ 1,00 | 1.90
1.80 | 2.10 [ 2.40 1 3.20 | 1.80 [ 1.60 | .80 | .90 | 1.40 [ 3.30 | 1.00 | 1.80
1.70 | 2.00 | 2.30 | 2.80 | 1.80 | 1.50 | 1.00 | .90 | 1.30 | 4.10 | 1.00 | 1.80
1.70 | 2.00 | 2.30 1 2.60 | 1.80 | 1.50 | 1.10 | .90 | 1.20 | 3.80 [ 1.00 | 1.70
120 1.70 0 2.002.00' 260|170 ! 1.40| 130! .90 [1.10{2.10|1.00! 1.60
. 2 S 1.70 | 1.90 | 2.50 | 2.60 | 1.70 { 1.40 | 1,30 | .80 | 1.10|2.40 | .90 | 1.60
S 1.60 | 1.90 | 3.00 | 2,50 ; 1.70 | 1.40 | 1.30 | .80 | 1.00 | 2.60 | .90 | 1.60
5 1.60 | 2.003.70 [ 2.40 | 1.60 | 1.40 | 1.20 | .80 |1.00|2.30 | .80 | 6.00
16, e 1.60 | 2.20 | 8.00 | 2.40 | 1.60 | 1.40 | 1.20 | .80 | 1.00 | 2.20 | .80 | 4.00
O 1.60 | 2.10(3.90 | 2.40 {1.80 | 1.40 | 1.10 | 1.00 ; 1.00 | 2.00 | 1.00 | 2.60
18, 1.60 | 2.10|3.40 | 2,40 | 2.00 | 1.80 | .90{ .90 |1.00 | 1.60 | 1.00 | 2.00
19 et 2,00 | 2.00|3.10{2.30 | 1.90 | 1.30 L9011 .70 11.00 | 1.40 | .90 | 1.90
20 e 190 2.00|3.00|240(1.90|1.20| .90} .70 | .90}2.60| .90 | 1.90
22 2.80| 2.10 3.90 |2.30|1.80|1.20| .80 | .70| .80 |2.40| .90 | 1L.90
221 2.10| 2.00|3.50 220|180 |1.20| .8 | .70| .80 |2.00| .80 | 1.80
- 2.00 | 2.00|4.00 (22|18 |120| .8 | .70 | .8 [1.60] .70 | 2.00
. S 2,00 2.00|3.40|2.10 | 1.70 | 1.10 .70 .70 .80 | 1.40} .70 | 2.00
-3 1.90} 2.20)3.00|210|1.70  1.10| .70 | .70 | 2.10 | 1.10 | 1.80 | 1.90
26........ R, 1.90 | 2.00]3.00|200|1.70)1.00 .80 | .70 |2.00[1.00|1.40 | 1.80
2T il 1.90 | 7.00 | 7.00 | 2.00 | 1.70 .90 .80 | 2.00 | 1.8 .90 | 1.40 | 1.80
. . 2.90 | 12.50 (14.00 | 2.00 { 1.60 | .90 | .80 |1.70 | 1.80 | .90 | 1.50 | 3.50
20 i 3.00 |.oo.... 8.00 (200|160 .80 | .70|3.60|210] .90 |1.60 | 2.20
A 2,70 |....... 4.10 12,00 }1.60| .90 | .70|1.90;3.40| .90 170 2.00
3 2.80 |....... 3.90 |...... 1.60 |...... 70 | 1.50 |...... 1.00 |...... 1.90
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Rating table for Hillabee Creek near Alexander, Ala., for 1902.
|
hg?g ~. | Discharge. hgfg v | Discharge. h(é?gl?t. ‘ Discharge. h(g?g%ft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. E Second-feet. Feet. Second-feet.
0.8 125 2.2 478 3.6 | 1,094 5.0 |- 1,710
1.0 138 2.4 566 3.8 1,182 6.0 2, 150
1.2 156 2.6 654 4.0 1,270 7.0 2,590
1.4 184 2.8 742 1.2 1,358 8.0 3,030
1.6 230 3.0 830 4.4 1,446 9.0 3,470
1.8 303 3.2 918 4.6 1,534 10.0 3,910
2.0 390 3.4 1, 006 4.8 1, 622 11.0 4, 350.
Estimated monthly discharye of Hillabee Creek near Alexander, Ala.
[Drainage area, 214 square miles.]
Discharge in second-feet. Run-off,
Month, Second- .
Maximum. | Minimum. Mean. f:(f&g’r%r I;enlétﬁle;.n
mile.
1902
January ... ... ... ... ....__. 1 1,138 230 459 2.14 ] - 2.47
February - ..o.ooooooooo._. b 5,010 346 | 854l 3.99 4.15
March. .. ... ... 1 5,670 390 1,284 6.00 6.92
April ... . 1,314 390 647 | 3.02 3.87
May. .o 390 230 294 1.37 1.58
JUNE +eomeneimn e L 263 125 186 | .87 .97
July. .ol \ 169 120 137 .64 .74
August ... © 1,094 120 182 .85 .98
September . _.._______.......... 1,094 125 254 1.19 1.33
October ... .. ... ... 1,314 131 525 2.45 2.82
November . ... ......... e 1,094 120 213 1.00 1.12
December __._ .. .. ... ... .. 2,150 230 569 2. 66 3.07
The year .. _......._..... 5,870 120 467 2.18 29. 52
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TALLADEGA CREEK AT NOTTINGHAM, ALA.

This station is located on the Southern Railway bridge, a fourth of
a mile from the depot at Nottingham, Ala., and 1 mile north of Alpine,
Ala. The gage, which is graduated to feet and tenths and is 20 feet
long, is fastened vertically to a tree on the right bank, about 50 feet
upstream from the bridge. The initial point of sounding is end of
iron bridge, upstream, right bank. The bench mark is the top rail on
the upstream side of the bridge, and is 24.13 feet above gage datum.
The section is a good one, and is free from piers. The observer is
R. M. McClatchy, station agent at Nottingham.
The following discharge measurements were made during 1902:
January 16: Gage height, 1.30 feef; discharge, 1.55 second-feet.
July 17: Gage height, 0.90 foot; discharge, 97 second-feet.

October 18: Gage height, 0.80 foot; discharge, 78 second-feet.
November 13: Gage height, 0.70 foot; discharge, 63 second-fect.

Daily gage height, in feet, of Talladegu Creek at Nottingham, Ala.

Day. Jan.| Feb. | Mar. | Apr.| May. | June. | July. | Aug. | S8ept. | Oct. | Nov. | Dee.

2.40 | 5.60 | 5.00|3.50 | 1.80 | 2.60 | 0.90 | 0.90 | 1.00 | 1.40 { 0.70 | 0.80
2.20| 890 8.70|3.10 | 1.70| 1.50 | .9 | .80| .90 |1.10| .70 | 2.40
2.00 | 4.40| 3.10 | 2.90 1.60 | 1.30| .90 L0 .90 | .70 | 2.70
1.80 | 3.30 | 2.90|2.90|1.50| 1.30] .90 70| .80 | .70 | 1.60
d170( 2.70 | 4.602.70  1.50 | 1.20 | 1.00 700 .70 .70 | 1.40
| 1.60| 250 | 3.30 (2560|150 1.10] 1.00 70| .70 0190 1.20
J150 | 2.30| 2.908.60]1.60| 1.10| 1.00| .80 | .70} .70 |[1.10 | 1.30
1.50 | 2,10 2.60 | 3.20 | 1.90 | 1.10] .90 L0 .70 | .90
1.50 | 2.10 | 2.50|3.00 | 1.70 | 1.10 | 1.00 L0 .70 .80
1.50 | 2.00| 2,40 |2.70 | 1.60 | 1.10 | 1.50 04 .70 | .80
1.40 | 1.90 | 280|250 [1.60| 1.10| 2.00 .70 4.10 | .70
.| 1.40] 1.90 | 2,20 |2.80 | 1.50 | 1.10{ 1.50 .70 | 1.90 | .7
...{1.30| 1.90| 2.20|2.30]140| 1.10 | 1.20 .70 | 1.30 | .70
J1.30 1.90| 2.10{2.30 | 1.40 | 110 1.00 .70 11,00 | .70
J1.30| 230 | 260|220 (1.40{ 1.10{ 1.00 80| .70
. 1.30| 210 7.60 | 2.10 | 1.40 | 1.10 | 1.00
1.30 | 1.90 | 3.80 | 2.50 | 1.50 | 1.10| .90

zzzz

—

e e e

T RrxErrz83288228%
3
2328328

.70 .€0 | L70 | 2.50

1.

1.

1.

1.
1.30 ) 1.80 ) 2.70 | 2. 1.60 | 1.00] .90 | .70 .70 1.20 | 1.80
1.40 | 1.80 | 2.60 | 2.20 | 1.50 { 1.00 .90 .70 .80 1.00) 1.40
1.90 | 1.90 ! 2.40|2.10|1.40 | 1.00| .90 .70 .80 .90 1.20
2101 1.8 2.40{2.00|1.30 | 1.00  1.50 60| .80 80| 2.30
. 1.70 | 2.00| 2.30|1.90(1.30| 1.10| 1.10 .60 .80 | .80 | 2.60
41601 1,90 2.20)1,901.80} 1.10) 1,00} .70, .60 .80 | .80 | 2.20
1.50 | 1.80 | 8.20{ 1.90 | 1.80 .90 1.00| .70 .60 .80 [ .80 1.50
1.80 | 1.90 | 3.20| 1.80 | 1.20 .90 | 1.00| .70 | .70 | .80 |1.90| 1.30
1.60 | 1.80 | 2.50 | 1.80 | 1.20 .90 | 1,00 .70| .70 | .80 |1.40| 1.10
1.80 ) 3.60| 2.50 ) 1.80 | 1.20 .90 | 1.00f .70 | .60 ] .80 |1.10] 1.10
.1 8.30 | 12.20 | 12.50 | 1.80 | 1.10 .90 | 1,00 | 1.50 {1.10| .80} .90 ; 1.10
4410 oo 10.70 | 1.80 | 1.10 .90 | 1.00|5.10 | 1.10 | .70 | .80 | 1.30
. 2.80 |....... 5.20 | 1.80 | 1.10 .90 | 1.00|3.30 [ 1L.70| .70 | .70 | 2.40

. 8.60 |....... 3.90 |......

-
—
=]

....... 1.00 4 1.00 |......| .70 {......1 1.80
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Rating table for T(tlladega Creek at Nottingham, Ala., for 1902.

MOBILE RIVER DRAINAGE BASIN.

143

h%?gggt. Discharge. h(é?ggl‘ft. Discharge. hg{’?gg}?t. Discharge. hGer?gg}ft. Discharge.

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. ||  Feet. Second-feet.
0.6 51 2.8 482 5.0 966 7.2 1, 450
.8 78 3.0 526 5.2 1,010 7.4 1,494
1.0 109 3.2 570 5.4 1, 054 7.6 1,538
1.2 143 3.4 614 5.6 1,008 7.8 1,582
1.4 179 3.6 658 5.8 1,142 8.0 1,626
1.6 219 3.8 702 6.0 ‘ 1,186 8.5 1,736
1.8 262 1.0 746 [ . 6.2 1,230 9.0 1,846
2.0 306 4.2 790 6.4 1,274 a5 1, 956
2.2 350 4.4 834 6.6 1,318 10.0 2, 066
2.4 394 4.6 878 6.8 1, 362 10.5 2,176
2.6 438 4.8 922 i 7.0 1,406 11.0 2,286

Estimated monthly discharge of Talladega Creek at Nottingham, Ala.

[Drainage area, 156 square Ir.ﬁles.]

Discharge in second-feet. Run-off,
Month, | Second- .
Maximum. | Minimum. Mean. f:{;ﬁfg ]i)gggké;n
mile. )
&
1902,

January ... .. _......_.... 72% 161 273(’30 }JZ 2 %44

Febraary « ... ... d 263 5 39| 4B
EQL . 703 :Z,s/ 5 Zo

March. ... . .. . ... ... 2.616 328 876 - 33 | 4. 99

Aprilo ... 658 262 390 2. 50 2.79

May. .. 284 126 187 1.20 1.38

June .. _......._. .. e | 438 93 128 .82 .91

July..oo ... 306 93 121 78 .90
August ... ... ... ... 988 64 135 .87 1.00

September ... ... ... ... ... ... 240 51 74 .47 .52

October ............ R, 768 64 111 .71 .82

November ... .. ........._..... 284 64 97 .62 .69

December ... ... ... .. 1, 252 78 238 1.53 1.76
T F2L0 P X

The year .. .............. 2. 51 24K | 1. 5’1q 21.9%

Levised 10 FZE repe 7

COOSA RIVER AT RIVERSIDE, ALA.

This station, described in the Eighteenth Annual Report, part 4,
page 99, was established September 25, 1896, at the bridge of the
Southern Railway across the Coosa River, at Riverside, Ala. The



144 STREAM MEASUREMENTS IN 1902, PART IIL [~o. 8.

town of Riverside is on the west bank of the river, and the railroad
station is 1,000 feet west of the bridge at which the measurements are
made. The length of the gage chain from the bottom of the weight
to the index is 84.50 feet. The bench mark is the top capstone on the
large circular center pier of the turn span, the elevation of which is
26.80 feet above gage datum. The channel is straight, the current
swift, but somewhat obstructed by a ledge of rock under water about
300 feet above the station. The observer is J. W. Foster, Riverside,
Ala. The initial point is the top of the left abutment at the edge
toward the river, on the downstream side of the bridge.
During 1902 the following discharge measurements were made:

April 8: Gage height, 7.30 feet; discharge, 21,138 second-feet.

June 3: Gage height, 2 feet; discharge, 4,720 second-feet.

October 17: Gage height, 2.30 feet; discharge, 5,128 second-feet.

Daily gage height, in feet, of Coose River at Riverside, Ala.

Day. Jan. | Feb. | Mar. | Apr. | May.| June. ' July.|Aug. |Sept.| Oct. | Nov. | Dec.
|
1902,
1o 15, 70 ]0..40 15,00 { 15,50 | 3.85 | 2.15 | 1.60 | 1.40 { 2.40 { 2.50 | 1.20 [ 2.80
e 13.30 | 13.85 | 15.40 | 14.80 | 3.25 | 2,10 | 1.50 | 1.60 | 2,00 | 2.25 | 1.20 | 2.40
: : 15.20 | 14.60 | 3.20 | 2.05 | 1.50 | 2.00 | 1.50 | 2.C0 [ 1.20 | 4.50
14.90 | 14.40 | 3.30 | 2.00 | 1.45 | 1.60 | 1.40 [ 1.90 | 1.15 | 6.00
15.60 | 12.70 | 3.40 | 2.00 | 1.45 | 1.40 { 2.00 | 1.80 | 1.20 | 7.20
15,00 | 8.90 | 3.20 | 1.90 | 1.40 | 1.45 | 1.80 | 1.75 | 1,60 | 6.80
14.90 | 6.40 | 3.10 | 1.90 | 1.40 | 1.90 | 1.40 | 1.70 |- 1.80 [ 5.40
14.10 | 7.20 | 3.00 | 1.85 | 1.40 ) 1.85 | 1.50 [ 2.€0 { 1,90 | 4.80
13.00 | 7.60 | 2.90 | 1.80| 1.35 | 1.80 | 1.50 | 1.75 | 1.85 | 4.20
9.90 | 7.70 | 2.75 | 1.80| 1.35| 1.80 | 1.40 | 1.60 | 1.70 | 3.90
8.10 | 7.00 2,70 | 1.80 | 1.40 | 2.00 | 1.40 | 2.40 { 1.60 | 3.50
6.90 | 6.20 | 2.65 | 2.20 ] 1.40 | 1.80 | 1.45 [ 4.00 | 1.50 | 2.90
6.65 | 5.70 | 2.75 | 2.20 | 1.45 | 1.70 | 1.40 | 3.80 | 1.30 | 2.40
6.40 | 5.30 | 2.80 | 1.95 | 1.45 | 1.60 | 1.40 | 3.25 | 1.25 | 2.45
6.20 | 4.85|2.85| 1.85 | 1.50 | 1.60 | 1.80 | 2.65 | 1.20 | 2,50
7.20 | 4.70 | 2.65| 1.80 | 1.60 | 1.35 | 1.25 | 2.60 [ 1.20 | 3.
9.00 " 4.60 | 2.60 ' 1.80 | 2.25 ) 1.25|2.00; 2.40 1.15, 5.
9.90 | 4.90|3.30, 1.8 | 2.8 | 1.20|1.65'2.10 | 1.20 | 5.60)
10.20 | 4.95 | 2.90 | 2.20 | 2.80 | 1.20 | 1.50 ; 1.90 | 1.25 , 5,40
9.40 | 5.85|2.60 | 2.00 | 2.20|1.20}1.20|1.75 1.40 4;.90|
820 500|250 1.95 1.95|1.25|1.10| 1.60 | 1.60 | 5.00
6.90 | 4.90 | 2.45 ‘ 1.90 | 1.90 | 1,25} 1.15 | 1.65 | 2.00 | 6.90
590 | 4.50 | 2.40 | .1.90 | 1.80 | 1.40 | 1.25 | 1.45 | 1.80 [ 7.80
540 | 4.30 {2.40 | 1.85| 1.75 | 1.60 | 1.25 | 1.35 | 1.40 [ 7.40
5.45( 3.90 | 2.35 | 1.85| 1.46 | 1.70 | 1.20 | 1.30 | 1.60 | 6.35
530 | 3.70 ;2.80 | 200 1.40 | 1.70 { 1.85 | 1.30 | 2.20 [ 5.1
6.20 | 3.70(2.25| 1.90| 1.50 | 1.65 | 2.00 | 1.30 | 2.90 | 4.
8.90 | 3.60|2.25| 1.85| 2.30 | 1.65 | 4.00 | 1.25 | 3.45 | 3.
13.30 | 3.50 | 2.20 | 1.80| 1.60 ) 1.60 | 3.50 | 1.25 8.90 | 3.
17.30 | 3.40 | 2.20 | 1.75| 1.50 | 2.20 | 3.40 | 1.25 | 3.50 | 3.3
16.50 |....... 2.20 |eaeeo..| 1.40 | 2.40 |...... 1.20 |...... 3. 21
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Rating table for Coosa River at Riverside, Ala., for 1902.
h(éf'g%ft. Discharge. hgig <. | Discharge. hgf'é et. Discharge. || o <. | Discharge.
I;eet. Second-feet. Feet. Second.-feet. Feet. Second-feet. Feet, Second-feet.
1.0 2,470 4.0 10, 300 7.0 21,100 13.0 45,100
1.2 2,760 4.2 11, 000 7.2 21, 900 13.5 47,100
1.4 3,100 © 4.4 11,700 7.4 22,700 14.0 49,100
1.6 3, 500 4.6 12, 400 7.6 23, 500 14.5 51,100
1.8 3,940 4.8 13, 100 7.8 24, 300 15.0 53,100
2.0 4,400 5.0 | .13,800 8.0 25,100 15.5 55,100
2.2 4,900 5.2 14, 500 8.5 27,100 16.0 57,100
2.4 | 5,430 5.4 15, 200 9.0 29,100 16.5 59,100
2.6 5,970 5.6 15, 900 9.5 31,100 17.0 61,100
2.8 6, 530 5.8 16, 600 10.0 33,100 17.5 63,100
3.0 7,100 6.0 17, 300 10.5 35,100 18.0 65,100
3.2 7,700 6.2 18,060 11.0 37,100 18.5 67,100
3.4 8,330 6.4 | 18,820 11.5 39,100 19.0 69,100
3.6 8,970 6.6 | 19,580 | 12.0 .| 41,100 ‘
3.8 9, 620 6.8 20, 340 12.5 43,100
Estimated monthly discharge of Coosa River at R’iverside, Ala.
[Drainage area 7,065 square miles.] -
Discharge in second-feet. Run-off.
Month. Secont-
- Maximum. | Minimum. Mean. g‘fﬁfﬁ? Dieﬁpcf}llle?
mile.
1902.
January ... o.oo.......o.llL 55, 900 6,670 23, 804 3.37 3.89
February ..... ._.............. 51, 500 12, 050 24, 839 3.52 3.67
March..... ... ... ..... 62, 300 14, 850 34,762 4.92 5. 67
April ... ...l 55, 100 8,330 20, 872 2.95 3.29
JU 1 8,330 4,900 6,375 .90 1.04
June ..., 4,900 3,830 4, 247 .60 .67
July .ol 6, 670 3,015 3,718 .53 .61
August oo ... niaaaa. 5,430 2,760 3,577 .51 .59 -
September.................X..| 10,300 2,610 3,938 .56 .62
OCtODET oo oo 10, 300 2,760 4,576 | .65 75
November ... ................. 9, 950 2, 685 3,994 .57 .64
December .. ... ... .. ...... 24, 300 5,430 12,719 1.80 2.08
The year ................ 62,300 | 2,610 | 12,285 | 1.74| 23.52

IRE 88—03——10
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COOSA RIVER AT ROME, GA.

Coosa River is formed by the junction of Etowah and Oostanaula
rivers at Rome, Ga. Both the tributary rivers rise in the northern
part of Georgia and flow for the most part through a hilly, broken
country, well wooded, about one-fourth of the land being under culti-
vation. The measurements at Rome are made on the Oostanaula and
the Etowah just above their junction. The Etowah is measured at the
Second avenue bridge and the Oostanaula at the Fifth avenue bridge,
in Rome, and the results are added to give the flow of the Coosa. The‘
gage height is taken from the United States Weather Bureau gage at
the Fifth avenue bridge, on the Oostanaula. There is practically n01
fall on Qostanaula River from the Fifth avenue brldge to the ]unctlon',
hence the gage is used as a Coosa River gage, and gives the fluctua-|
tions of Coosa River. This gage is a 4 by 6 inch timber, graduated to
feet and tenths, and fastened to the downstream left-hand corner of
the first pier from the left bank. The zero of the gage is 575.79 feet
above sea level. The United States Weather Bureau has maintained the
station here for many years. Itis now maintained only as a half-year
station, from November 1 to April 30, inclusive; but W. M. Towesrs,
the river observer, kindly reads the gage and furnishes the Geological
Survey with monthly reports of the daily gage heights for the entire
year without charge. The channel of the Etowah is straight and the
current swift and unohstructed; but the Oostanaula is rather sluggish
and somewhat obstructed by piers. The banks are high, but liable to|
overflow at times of high water.

The following discharge measurements were made during 1902:

June 24: Gage height, 1.30 feet; discharge, 2,483 second-feet.

October 8: Gage height, 0.80 feet; discharge, 1,800 second-feet.
November 8: Gage height, 1.10 feet; discharge, 2,332 second-feet.

Daily gage height, in feet, of Coosa River at Rome, Gla.

Day. Jan. | Feb. | Mar. | Apr. |May.| June.|July. | Aug.|Sept.| Oct. | Nov.| Dec.
1902. |
R 28,00 | 11.80 | 28.50 | 21.30 | 2,90 | 1.80 | 1.00 [ 1.20 | 1.00 | 1.60 | 0.20 | 1.9
e 24.60 | 22.00 1 27.60 | 14.80 | 2.90 | 1.70 | 1.00 | 1.00 | .80 | 1.60 | .20 | 2.
7, 21.90 | 24.00 | 24,10 | 7.20 | 8.70 | 1.70 | 1.10 | .80 | 1.20 | 1.60 | .20 6.2
doviiiiiiii 17.60 | 20.00 | 21.60 | 5.80 | 3.40 | 1.70 | 1.00 .80 11,00 | 1.50 .20 ) 6.
5 6.60 | 15.60 | 19.20 | 5.70 | 3.20 | 1.70 .90 | 1,50 { 1.20 | 1.00 | .20 { 5.8
B 5,60 | 9.80 | 14.00 | 5.20 | 3.00 | 1.70 ,90 | 1.40 | 1,00 | 2.00 | .40 5.
N 4.60 | 6.30 | 10.10 | 6.70 | 2,90 | 1.70 | 1.00 | 1.20 | .80 | 1.40 | 2.00 | 4.00
B 420! 5.70| 870 | 6.70 | 2.80 | 1.70 .90 (1,20 | .60 .90 [1.60| 2.70
T, 4.00| 5.00| 7.20 | 7.70 | 2.60 | 2.00 .90 .60 | .90 | .80 |1.00 | 2.50
0.l 3.90 | 4.60 | 7.00, 6.60 2.60 | 1.90 .90 | .40 | 1.00 | .70 | .80 | 1.90 -
5 3.60 { 4.40 | 6.60 ‘ 5.60 { 2.50 | 1.90 .90 .30 | .90 230 | .80 | 1.6
120l 3.50 | 4.00| 6.00| 5.00 2.40| 1.80| 1.40| .30 | .70 {2.20| .70 | 1.
j I e 3.40 | 3.90| 5.60 | 4.70|2.30| 1.70{ 1.50 | 1.00 | .60 | 2.20 | .60 | 1.2
B 8.20 | .80, 550 | 4.50|2.30] 1,70 | 1.80 | .60 | 2.50 2,00} .60 | 1.
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Daily gage height, in feet, of Coosa River at Rome, Ga.—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.|Sept. | Oct. | Nov.|Dec.

3.00 | 3.80| 5.00| 4.40|2.30 ) 1.60 | 1.40 | .60 | 1.90 | 1.80 | .60 | 1.10
2.80 | 4.00| 7.00 | 4.30 [ 2.40| 1.60 | 2.00| .80  1.00| 1.60 | .60 | 2.40
2.70 | 4.50 | 14.00 | 4.50 [ 2,50 | 1.60 | 1.40] .60 | .70 | 1.50 | .60 | 4.30
2.70 | 4.70 (11,60 | 570 | 2.30 | 1.50 | 1.20 | .50 | .40 |1.80 | .90 | 4.50
3.00 ] 4.50| 8.60 | 5.00(2.30) 1.50 | 1.00 | .40 | .40 ] 1.10 |1.50 | 3.80
3.20 | 4.00| 6.20 | 4.00 [ 2.40 | 1.90 | 1.00 . .90 { .30 | 3.00
3.60 |. 4.00 | 560 | 3.90 2.40  1.60 | .90 |1.30|1.00| .80 | 1.10 | 490

8
5

420, 5,00 | 510 | 3.8 | 2.30|. 1.80 | .80} 1.00 80 .70 | 1.10 | 5.80

5.00! 560 | 500! 870|230 1.50! .80 | .90| .60 | .601{1.00| 580
24 4,00 | 530! 470 | 3.50|2.10| 1.30| .70] .70 .30 .50 | .90} 5.20
25.. 3.90 | 5.00|.4.70 | 3.30 {200 | 1.30 | .60| .50|2.20| .40 |1.60 3.80
26.. 3.60 | 5.50 | 4.60 | 3.20|200]| 1.20 .50 50 { 4.00 [ .30 |3.10| 3.00
27.. 3.60 | 5.50 | 4.20 | 3.20(2.00| 1.20) .50| .60 |3.30| .20 ,4.80| 2.60
28.. 4.20| 22,70 | 5,00 | 3.00|1.80| 1.10| .50 |1.20 |2.00| .40 |3.80| 2.20
29.. 6.50 |....... 20,60 | 3.00 | 1.80 | 1.00| .70 |1.70 | 2.00 | .40 |2.40| 2.20
30 5.80 |....... 28.90 | 2.90 |1.80 | 1.00! 2,00 | 1.00 | 1.80 | .30 | 2.20 | 2.60
31 5.40 |....... 26.80 }....... 1.80 |....... 1.60 | 1.00 |...... IV P, 4.00

Rating table for Coosa River at Rome, Ga., for 1902.

h(;ggglft. Discharge. : h(g?fflft. Discharge. h(g?gghct. Discharge. h(g?gglft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feel. Second-feet.
0.2 1,410 4.2 7,102 8.2 15,142 15.5 29, 815 -
0.4 1, 555 4.4 7,504 8.4 15, 544 16.0 30, 820
0.6 1,720 j 4.6 7,906 8.6 15, 946 17.0 32, 830
0.8 | 1,005 | 4.8 | 8308 | 8.8 | 16,348 | 18.0 | 34,840
Lo | 2110 50 | 8710 9.0 | 16,750 | 19.0 | 36,850
1.2 2,350 5.2 9,112 9.2 17,152 20.0 38, 860
1.4 - 2, 600 5.4 9,514 9.4 17, 554 21.0 40, 870
1.6 | 280 | 56 | 9916 | 9.6 | 17,96 | 22.0 | 42,880
L8 | 312 | 58 | 10,318 9.8 | 18,358 | 23.0 | 44,890
2.0 | 3,400 | 6.0 | 10,720 | 10.0 | 18,760 || 24.0 | 46,900
22 | 3700 | 62 | 11,122 | 10.5 | 19,765 | 25.0 | 48,910
2.4 4, 000 6.4 11,524 11.0 20,770 26.0 50, 920
2.6 | 4,300 | 6.6 | 11,926 | 1.5 | 21,77 | 27.0 | 52,930
2.8 4, 600 6.8 12, 328 12.0 22,780 28.0 54, 940
3.0 4, 900 7.0 12,730 12.5 23, 785 29.0 56, 950
3.2 | 520 | 7.2 | 13,132 || 13.0 | 24790 | 30.0 | 58,960
3.4 5, 580 7.4 13,534 13.5 25, 795 31.0 60, 970
3.6 | 5,930 7.6 | 13,936 || 140 | 26,80 || 82.0 | 62,980
3.8 | 6,300 | 7.8 | 14,3388 | 145 | 27,805 | 33.0 | 64,990
40 | 6700 | 80 | 14,740 || 15.0 | 28,810 | 340 | 67,000
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FEstimated monthly discharge of Coosa River at Rome, Ga.

[Drainage area, 4,006 square miles.]

Discharge in second-feet. Run-off.

Month, : ' Second-

Maximum. | Minimum, | Mean. fsegfwgir le]%gle;n
mile.
1902.

January . ... o iiiil.. 54,940 4, 450 11, 816 2.95 3.40
February ...... ...l ... 46, 900 6, 300 14, 812 3.70 3.85
March. ... .. ... ... ..... 56, 749 7,102 21, 944 5.48 6.32
April .o o lllll 41,473 4,750 10, 015 2.50 2.79
May. .. 6,115 3,120 4,089 1.02 1.18
June . ... ... .. s 3,400 2,110 2, 836 .71 .79
July. .o 3,400 1,635 2,214 .55 .63
August ... oo 2,985 1,480 1,998 .50 .58
September ... ... P 6,700 - 1,480 | 2,505 .63 .70
October ... ... .. ... ...... 3, 850 1,410 2,346 | .b9 .68
 November -..._................ 8,308 1,410 2,572 .64 .71
December .. ... .. .. ______. 12,328 2, 225 5, 885 1.47 1.69
The year ... ... ... 56, 749 1,410 ‘ 6,920 1.73 23.32

ETOWAH RIVER AT CANTON, GA.

This station is one-half mile above the mouth of Canton Creek, and
is located at the iron highway bridge over Etowah River, about 1,000
feet north of and upstream from the Atlanta, Knoxville and Northern
Railroad depot at Canton, Ga. The United States Weather Bureau
gage rod is used. The observer is J. A. Low. The bench mark is
on the left-bank pier. The iron bridge rests on four pieces of rail-
road track iron, forming a cap. Measuring from the end toward the
river on one of these on the upstream side of the bridge, its top is 28.3
feet above the datum of the gage. Up to 3 feet gage height the river
is only 116 feet wide, and flows between the piers on its lower banks.
Up to about 14 feet it is confined between its upper banks, which are
the abutments at the outer ends of the approaches. Above this stage
it begins to overflow the bottom lands. The initial point is the top of
the right-bank pier, at its edge toward the river.

During the year 1902 a fish-trap dam about 1 foot high was con-
structed across the river about 400 yards below the gage, which
changed the rating to such an extent that two different rating tables
had to be constructed for the year. To overcome this trouble a gage
will be placed below the fish trap.
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Discharge measurements of Etowah River at Canton, Ga.

Date. Hydrographer. Gage height.| Discharge.

1902. . Feet. Second-feet.
March29. .. ... .. ........ Max Hall. .. _._......._....... 15.10 12, 058
April 26 oo Olin P.Hall ...__.. S .90 1,199
July 120 oL Max Hall....__.. e, - .51 779
August 16 ... ... .._... Olin P.Hall ... ... ........ .20 419
November 22 .. ... . _.|..... A0 e .44 410

Daily gage height, in feet, of Etowah River at Canton, Ga.

Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug.Sept.{ Oct. | Nov. | Dec.

3.70 | 5.60 | 10.80 | 2.80 | 0.50 | 0.40 | 0.40 | 0.50 | 0.80 | 2.80 | 0.60 | 2.70
3.30 | 11.80 | 4.30 | 2.40 | 1.00 60| .40| .50| .80 |1.80| .50 | 4
3.00 | 540 3.10(210{1.10| .60 | .30| .50 {1.20| .80 | 50| 4.20
2.90 | 3.10 3.00 1.80[100| .30 .40| .50 |1.20| .80 | .50 | 2.10
2,80 | 2.70| 2.80 | 1.60| .90 30| .40 | .40 |1.40| .80 | .50 | 2.80
2.50 | 2.30 | 2.80 | 1.50 | .8C 30| .40| .401.40| .60 | .80 | 1.80
2.20 | 2204 250|140 .70 .30| .40| .40 |1.00| .60 .70 | 1.20
2.00 | 20| 210 {1.40 .70 | 1.30 | .40 | .40 |1.00| .60 .70 | 1.10
1.90( 200 1.90/1.30| .60| 2.00] .40} .40 |1.00| .80| .60 | 1.10
J170l 18| 1.8 |1.30| .50 | 180 1.00 | 1.00 | .80 .70 | 1.00
1.60 | 1.60 | 1.70 | 1.30 | .60 | 1.00 1.00 | 1.00 | .70 | .70

1.60 | 1.50 | 1.70 | 1.20 | .50 [ 1.00
1.50 | 1.30{ 1.60 {1.10 | .60 [ 1.00
1.50 | 1.20 1.50;1.00, .60 | 1.00
1.40 | 1.20} 1.40 | 1.00 | .50 | 1.00
1.40 | 1.10| 1.80 | 1.00 | .50 | 1.00
1.40 | 1.00 | 3.10{1.00 | .50 2.40

90
.90
100, .80 .70 | .80 .80
80
80
70

1.8 | .50 | .90 | 1.

tze3zz58b88b8E
8

17.. .80 {1.00{ .50 | .90 1.60
18l 1.40 | 1.20 | 240 2.40| .50 | 2.00 .80 | 1.00 | .70 | .90 | 1.60
19 e 1.50 | 1.20| 1.70|1.70| .40 | 1.00 60| 100 | .90 [1.00 | 1.50
b ST 1.70 | 1.00 | 1.60 | 1.30| .50 | 1.00 60| .80 | .90 | .90 1.50
.70 .90| 1.60 |1.00| .50 | 1.00 60| .80 .80 | .80 | 1.50
170 .70 | 1.50( .80 .40 .80 60| .80 | .80 | .40, 1.50
160/ .70 | L50| .70| .40| .80 60| .60| .80 | .70} 1.50
190| .60| 1.50| .70| 40| .60| .80| .60|3.00| .80| .60/ 1.40
2.00| .50| 1.50 | .60 | .40 | .50 .80{ .60 |1.00| .80|2.10 1.40
Jt9eo| .50] 1.40| .90 | .40| .50{ .80 | .40(1.00| .80 |4.30| 8.50
200 .50 | 1.40| .60| .50 .50 | .70 | .40 1.00 | .80 |3.10' 3.60
8.00 | 18.80 | 2.50 | .60 | .30 | .40| .80 | .40 | .80 | .80 |2.50 , 3.60
3,80 [eeennns 16.00 | .60| .30 | .40| .s0| .40| .80| .80 |=2.10| 3.00
| .60 |-...... 540 | .60 .30| .40 .80| .80| .80 .s0|2.20/ 3.00
Y S 3.40 |...0...[ 8.20 f...... 280 [eannan 60| .80 |...... I 3.00
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Rating table for Etowah River at Canton, Ga., for 1902.
[From January 1 to July 31.]
h(g?ggﬁt. Discharge. I h(giagglft, Discharge. | h(g{’égi?t. Discharge. li h(gingg}?t. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.

0.4 820 2.6 3,648 7.5 6,715 13.0 11, 280
.6 988 2.8 32,814 8.0 7,130 13.5 11, 695
.8 1,154 3.0 2,980 8.5 7,545 14.0 12,110

1.0 1,320 3.5 3, 395 9.0 7, 960 14.5 12,525

1.2 1,486 4.0 3,810 9.5 8,375 15.0 12, 940

1.4 1,652 4.5 4,225 | 10.0 8,790 | 15.5 | 13,355

1.6 1,818 5.0 4, 640 10.5 9, 205 16.0 13,770

1.8 1,984 5.5 5, 055 11.0 9, 620 16.5 14,185

2.0 2,150 6.0 5, 470 11.5 | 10,035 ]’ 17.0 14, 600

2.2 2,316 6.5 5, 885 12.0 10,450 | 17.5 15,015

2.4 2,482 7.0 6, 300 12.5 10, 865 18.0 | 15,430

[From August 1 to December 31.]

0.2 350 - 1.2 1,040 ‘ 2.2 | 1, 940 3.2 2,840
.4 420 1.4 1, 220 ‘ 2.4 2,120 3.4 3,020
.6 530 1.6 1,400 | 2.6 2,300 3.6 3, 200

_.8 680 1.8 1,580 2.8 2, 480 3.8 3, 380

1.0 860 2.0 1,760 | 3.0 2, 660 4.0 3, 560
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Estimated monthly discharge of Etowah River at Canton, Ga.

[Drainage area, 604 square miles.]

Discharge in second-feet. Run-off.

Month. Second-

: Maximum. | Minimum. Mean. fse‘;zltm}‘)reer I;;%%;;“
mile.
1902.

January ... . ... ......... 3, 644 1,652 2, 300 3.81 4.39
February - . ... ... . ........ 16, 094 905 2, 698 4.47 4.65
March - ... .... 13,770 1,652 , 2,929 4.85 5.59
April ... 2,814 988 1,533 | 2.54 2.83
May . . 1,403 740 950 1.57 1.81
June. ... .. a.. 2,482 740 1,215 2.01 2.24
JOLY o L1154 740 920 | 1.52| 1.75
AUUSE. - e 1,040 | 350 562 .93 1.07
September ... ... ... ... ... | 2, 660 530 897 1.49 1.66
October. ... ... 2, 480 470 725 1.20 1.38
November _...... . ..c.o.o..... 3, 830 420 978 1.62 1.81
December.._ .. ... ... 3,740 \ 680 1,737 2.88 3.32
The year. . ... .. _....... 16, 094 350 1,454 | 2,41 32.50

COOSAWATTEE RIVER AT CARTERS, GA.

This river is formed by the junction of Ellijay and Cartecay rivers
at Ellijay, Ga., and flows in a southwesterly direction, joining the
Conasauga to form the Oostanaula. Its drainage area is for the most
part mountainous and covered with forest growth. The station was
established August 15, 1896, at the iron highway bridge at Carters,
Murray County, Ga., about 20 miles northeast of Calhoun, the most
convenient railroad station. Carters is at the head of navigation,
small boats running to Rome, Ga., and the Coosa River below. It is
at the foot of the great shoals made by this stream in cutting through
the Cohutta Mountains, the last of which is Carters Shoals, a short
distance above the bridge, with a fall of 50 feet.

The length of the wire gage is 37.24 feet. The top of: the cylin-
drical iron pier at the right-bank downstream corner of the bridge is
30.35 feet above gage datum. The current is swift, but is broken by
a gravel bar above the section. The bed is gravelly and not apt to
change. The banks are high, but occasionally overflow at high water.
The observer is H. S. Weems, a merchant at Carters, Ga.

The following discharge measurements were made during 1902:

April 28: Gage height, 2.72 feet; discharge, 1,088 second-feet.
August 8: Gage height, 0.95 feet; discharge, 313 second-feet.

November 4: Gage height, 0.85 feet; discharge, 273 second-feet.
December 30: Gage height, 2.30 feet; discharge, 902 second-feet. |
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Dagly gage height, in feet, of Coosawaitee River at Carters, Ga.

Day. Jan.| Feb. | Mar. | Apr. | May. | June: | July. | Aug.| Sept.| Oct. | Nov.| Dec.

L 9,00 | 11.00 | 15.00 | 4.00 | 8.00 | 1.70 | 1.70 | 0.90 | 0.90 | 1.00 | 0.70 | 2.50
9.00 | 15.00 | 3.90 | 3.00 | 1.70 | 1.70 ; .80 | .80 | 1.00 70 { 3.00
7.50 | 10.00 | 3.80 | 2,90 | 1.80 | 1.60 | .90 | 1.00| .90 .80 | 5.00

- 5.00 | 9.00 | 4.00 270 | 1.80 | 1.60| .8 | .90 { .90 80 | 4.00
4.00| 800 3.8 |250| 1.80| 1.60 | .80 |1.00|1.00 80 | 3.00

3.90! 6.50|3.40 {270 1.70 | 1.60 | .90 | .90} .90 2.00

2.90 | 3.80 ) 5.00 (360|260 1.90( 1.70| .90 | .80 | .80 ) 2.00| 1.30

2.90| 3.80| 4.00)3.80]2.50| 2.50 | 1.50 | .80 |1.00| .80 1.7

2.80 | 8.70 | 3.50|8.70 240} 2,30 | 1.50 | .80 | .90 | .80 .90 | 1.50

.{2.80| 3.70 | 3.50 | 3.40 | 2.40 | 1.80 | 1.50 1 1.00 | .80 | .90 | .90 | 1.40

2,70 | 3.60 | 3.90|3.30{2.40| 1.70| 1.60 | 2.10| .80 {1.40| .80  1.20

.[2.70 | 3.60 | 3.80|3.30,2.80 | 1.70 | 1.50 | 1.80 | 2.00 | 1.00 | .70 | 1.10

2.80 | 3.50| 3.70)3.30|2.30| 1.60| 1.50 | 1.50 | 1.50 | .90 | .70 | 1.10

2.80 | 3.40  3.50(8.20(2.20) 1.60 | 1.40 | 1.00 | 1.10 | 2.50 | .80 | 1.00

2,70 | 3.40| 3.40|3.20(2.20| 1.70| 1.40 | .90 | .90  1.40| .80 | 1.00

2.60 | 3.60| 6.40(3.10 | 2.30 | 1.80 | 1.30 | .90 | .80 |1.20 .70 | 3.00

2,60 | 3.50 ) 5,20 (810230} 1.70| 1.30 | .90 | .80 | .90 2.00

2,60 | 3.50| 3.8013.20)2.50| 1.50 1.30 {1.00 | .80 | .90 ) 1.50 1.80

2.60 | 3.60| 4.70/3.00]2.30 | 1.50 | 1.20 | .90 | .90 .80 |1.1¢| 1.70

2.50 | 3.70 | 4.40|2.90|2.20| 1.40| 1.20| .80 |1.90| .80 | .90 | I1.60

2.40 | 3.80 | 3.40 | 2.90 | 2.40 | 1..40  1.20| .90 1.10 .80 .80 6.50

2.50 | 4.00| 3.30|2.80|2.20| 1.50 1,20 | 1.00 | .90 | .90 | 1,00 | 4.00

=
=)
=

=
-~
=

-
=)
<

2,50 | 400! 3.30(290|210 1.50 | 1,10 | .90} .90 | .90 {1.20) 2.50
2.40 | 3.80 | 3.30|2.90]200| 1.60 | 1.10 | .80 ;1.00 | .8 | 1.50 | 2.00
2,401 3.60 ) 3.30}2.90)1.90) 1.60) 1.10| .80 |1.20| .80 6.50 | 1.70

2.40 2.80 | 2.00 1.50w 1.00.| .80 |2.00 | .80 (4.50 | 1.50
2.50 2.80 | 2.00 | 1.40 | 1.00 | .90 | 1.30| .70 | 4.00| 1.30
2,50 2.80 1 1.90 | 1.40 .90 (100 L.10| .70 |3.50 | 1.20
2.60 |. 2.90 [ 1,90 | 1.50 .90 [ 1.40 ) .90 | .80 3.00 | 2.20
2.90 3.00 | 1.80 | 1.60 .90 11,10 .90 ; .80 250 200

3.50 eee oo 180 fo.a.... .90 (.90 ... .80 |-t 1.80
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Rating table for Coosawattee River at Carters, Ga.
h(é?gft. Discharge. h(gféﬁ. Discharge. h(g?g ot | Discharge. hgf’éghet. Discharge.
Feet. Second-feet. Feet. Se ‘ond-feet. Feet. Second-feet. Feet. Second-feet.
0.8 280 3.8 1,750 6.8 3,846 12.0 7,590
1.0 345 4.0 1,875 7.0 3,990 13.0 8, 310
1.2 420 4.2 2,010 7.2 4,134 14.0 9, 030
1.4 495 4.4 2,145 7.4 4,278 15.0 9, 750
1.6 575 4.6 2, 280 7.6 4,422 16.0 10, 470
1.8 670 4.8 2,415 7.8 4,566 17.0 11,190
2.0 765 5.0 2, 550 8.0 4,710 18.0 11,910
2.2 865 5.2 2,694 8.2 4,854 19.0 12, 630
2.4 970 5.4 2,838 8.4 4,998 20.0 13, 350
2.8 1,075 5.6 2,982 8.6 5,142 || 21.0 14,070
2.8 1,180 5.8 3,126 8.8 5,286 || 22.0 14,790
3.0 1, 290 6.0 3, 270 9.0 5,430 (| 23.0 15, 510
3.2 1,400 6.2 3,414 9.5 5,790 |
3.4 1,510 6.4 3, 558 10.0 6,150
3.6 1,625 6.6 3,702 11.0 6, 870
Estimated monthly discharge of Coosawattee River at Carters, Ga.
[Drainage area, 531 square miles.]
Discharge in second-feet. Run-off.
Month. - E Seeond- .
Maximum. | Minimum, Mean. | fs?&ag‘zl‘ I;fﬁlheén
} mile.
— |
1902. |
January ...... ... ........ 5,430 970 1, 487 2.80 ) © 3.23
February ... .. .. ... . ... 15, 510 1,510 2,622 4.94 5.14
March. ... . ... ... ... 11,910 1,455 3,127 5.89 6.79
April ... 1,875 1,180 1,437 2.71 3.02
May . . 1,290 670 927 1.75 2.02
June .. ... ...... 1,022 495 614 1.16 1.29
July. .o lll.. 622 310 469 0. 88 1.01
August ... ... ... 815 280 350 0. 66 0.76
September ... .. ... ... 765 280 375 0.71 0.79
October _._ ... .. ... 1, 022 250 337 0. 63 0.73
November .. ... .. .. ......... 3,630 250 676 1.27 1.42
December ... ... . ........ 3, 630 345 914 1.72 1.98
The year __..__..__.._._. 15,510 250 1,111 2. 09 28.18
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. -
BLACK WARRIOR RIVER AT TUSCALOOSA, ALA. ’

The Black Warrior River above Tuscaloosa is largely in a Carbonit-
erous formation, containing pervious strata, porous shales, and lime-
stone caves, through which a good deal of water is probably lost at
low season. A continuous record of gage heights at Tuscaloosa since
1889 has been kept by the United States Engineer Corps. During
-1895 and 1896 a number of discharge measurements were also made
from which a rating table was obtained, and since that time measure-
ments of flow have been made regularly by the United States Geolog-
ical Survey, and computations made of the discharge. The gage is
located about three-fourths of a mile from the business center of Tus-
caloosa, Ala. 1t is reached by passing down Bridge street to the river,
thence down the east bank 1,800 feet. It consists of an inclined tim-
ber 2 by 6 inches, supported on posts and graduated by means of
notches placed 1 foot apart vertically. There are two bench marks: one
on a willow tree, 10 feet west of the gage, and 97.84 feet above the
Mobile datum; the other on a small hackberry, 80 feet south of the
upper end of the gage and 139.36 feet above the Mobile datum. The
zero of the gage is 87.30 feet above the Mobile datum. The discharge
measurements are made from the highway bridge above the gage.
The channel is straight and unobstructed. The current is sluggish at
times of low water. The banks are high and rocky and not subject to
overflow. Daily gage heights are furnished to the burvey by R. C.
MecCalla, United Stafes assistant engineer.

Daily gage height, in feet of Black Warrior River at Tuscaloosa, Ala.

1

Day. Jan. | Feb. | Mar. | Apr. | May. |June.| July. | Aug. |Sept.| Oct. | Nov. | Dec.

44.00 | 37.80 | 49.87 | 52.88 | 10.85 | 1.52 | 0.35 | 0.04 | 2,52 | 5.61| 4.90 | 8.50
38.80 | 47.50 | 48.10 ; 45.50 | 9.90 | 1.48 .30 .05 220 5.50 | 4.89 | 9.50

34,10 | 48.40 | 44,00 | 39.70 | 8.32 | 1.40 15| .08 1285 | 500 4.89|13.55

28.50 | 45.00 | 87.50 | 35.00 | 6.51  1.52 .00 .15 | 4.87 | 5.50 | 4.90 | 17.10

. 24.80 | 40.00 | 33.50 | 32.00 ; 5.50 | 1.40 .00 | 1.80 | 4.65 | 5.52 | 4.91|17.92
Bl 21.15 | 36.00 | 35.78 ; 29.00 | 5.00 | 1.30 03 | 2.30 | 3.50 | 5.31 | 4.94 | 15.65
15.50 | 31.00 | 35.00 | 26.91 | 4.75 | 1.25 .05 | 1,90 | 2,52 ) 5.15| 5.00 @ 14.90

14.00 | 28.15 | 31.61 | 82.70 | 5.11 , 1.15 .06 1 1.35 | 2,00 | 5.00 | 4.94 ) 13.40

12,50 | 24.38 | 28.50 | 85.75 | 5.15 | 1.10 .15 8111.60 | 4.95| 4.94 1175

11.00 | 21.50 ‘ 25,51 | 32.81 | 475} 1.05 .20 .69 | 1.32 ] 4,901 4.89 ] 10.25

9.30 | 18.00 | 23.10 | 29.05 | 4.35 |-1.00 .25 | .49 112 9.65, 4.89, 9.10

8.50 | 15.40 | 20.40 | 26.00 | 4.05; .91 .25 1 .48 | .85 1 15.40 | 4.90 | 8.50
8.00 | 13.00 Il 17,70 | 23.82 | 3.7 | .80 215 39| .71 | 14,90 | 4.90| 8.05
7.30 | 11,00 ‘; 15.52 | 20.61 , 38.52 | .72 A5 0251 .50 | 11,75 4.91; 7.85
6.70 | 11.50 | 15.00 | 18.00 | 3.15 | .70 A0 18| .40 8.98 ¢ 4.90 ! 7.45
6.11 | 19.85 | 17.50 | 15.82 | 3.50 | .65 A0 15| .25 7.45 | 4.89 1 15.00
5.65121.81: 31.80 | 14.41 | 6.01| .53 L0610 L1415 ] 6.40 0 4.90 | 29.65
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Daily gage height, in feet, of Black Warrior River at Tuscaloosa, Ala.—Continued.

Day. Jan. [ Feb. | Mar. | Apr. [ May. June.‘ July. | Aug. | Sept. k Oct, | Nov. l Dec.
| I
. 1902.
18, iiiiiaaaes 5,00 | 19.70 | 29.60 | 12.93 | 6.52 .50 .05 10 .12 | 6.00 | 5.25 | 28.85
19l 6.05 | 17.55 | 26.00 | 11.85 | 6.10 | .80 L0410 .08 | .75 5.83| 5.50  23.90
200 i, 7.81116.00 [ 21,80 | 10.57 | 5.31 | 1.00 03 .06 (2.2 i 575 5.5419.15
1 11.00 | 14,51 | 18.50 | 9.61 | 4.55 | 1.60 | .03 | .04 |3.51 ' 5.60 | 5.50 | 16.30
22l 16,15 | 14.00 | 17.65 | 8.80 | 3.9¢ | 1.70 04 .10 ] 3,92 ( 5.60 | 5.50 | 18.00
28 i 20.81 | 13.60 | 15.21 | 8.05 | 3.50 | 1.72 .04 .12 1 430 5.52 | 5.45 | 20.30
P2 20.81 | 13,05 | 13.80 | 7.72 1 3.05 | 1.80 | .10 ‘ .15 | 4.50 | 5.45 | 5.42 | 18.10
25 18.50 | 12.50 | 18.30 | 7.30 : 2.82 | 1.85 .11 ‘ .10 4.7 5.36 ] 5.69 | 15.41
26, 16.85 | 13.00 | 19.00 | 7.05 \ 2.75 | 1.50 .10 \ .08 | 4.83| 5.290| 6.75 | 13.50
27 e 15.50 | 14.00 | 35.50 | 6.72 ‘ 2.35 1 1.10 | 11 .15 4.90 0 5.00 [ 13.90 | 12.00
2o 20.00 | 41.61 | 60.35 | 6.41 2.03| .65| .07, .61 520 4.90|13.40 | 10.95
29, 28.00 [....... 60.60 { 5.90 ¢ 1.95| .40 .05 } 1.45 | 5.08 | 4.91 | 10.42 | 10.00
A 27.87 foeenn.. 58.30 | 5.75 & ‘1.81) .40 .05 1.68 | 565 | 4.90 | 9.65|11.10
2 . 28.50 [....... 57.40 |....... ‘ 1.65 |...... L04 11,98 ..., 4.92 |....... 12.51
Rating table for Black Warrior River at Tuscaloosa, Ala., for 1902.
h(g?gglft. Discharge. h(g?g et. Discharge. h(i?gg}?t. Discharge. || h%?ggﬁt. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second:feet.
| 24.0 | 14,700 ’ 28.0 | 20,900 | 32.0 | 28,500 | 44.0 | 61,700
L 242 14, 960 28.2 21, 260 32.5 29, 550 45.0 65, 250
. 244 15,220 1 28.4 21, 620 33.0 30, 600 46.0 69, 000
‘ 24.6 | 15,480 i 28.6 21, 980 33.5 31, 700 47.0 72,750
L 248 ‘ 15,740 |} 28.8 22, 340 34.0 32, 800 48.0 76,500
25.0 | 16, 000 29.0 | 22,700 34.5 33, 900 49.0 80, 250
25.2 16, 300 29.2 23,080 | 35.0 35, 000 50.0 84, 000
25.4 16, 600 29. 4 24, 460 ‘ 35.5 36, 250 51.0 87,750
25.6 ; 16,900 29.6 24, 840 36.0 37,500 52.0 91, 500
| 25.8 I: 17, 200 29.8 25, 220 36.5 38, 850 53.0 95, 250
5 26.0 | 17,500 30.0 24, 600 37.0 40, 200 54.0 99, 000
26.2 17, 840 30.2 24, 980 37.5 41, 600 55.0 102, 750
26. 4 18,180 30. 4 25, 360 38.0 43, 000 56.0 | 106, 500
26.6 18,520 30.6 25, 740 38.5 44, 500 57.0 | 110, 250
26.8 18, 860 30. 8 26, 120 39.0 46, 000 58.0 114, 000
27.0 19, 200 31.0 26, 500 39.5 47,500 59.0 117, 750
27.2 19, 540 31.2 26, 900 40.0 49, 000 60. 0 121, 500
27.4 19, 880 31.4 27, 300 41.0 52, 000
27.6 20,220 |. 31.6 27,700 42.0 55,100
27.8 20, 560 31.8 28, 100 “ 43.0 58, 300
|
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Estimated monthly discharge of Black Warrior River at Tuscaloosa, Ala.

[Drainage area, 4,900 square miles.]

Discharge in second-feet. Run-off.
Month, Second-
Maximum. | Minimum, Mean. f;;:“g ,ﬁf ?ﬁg}g;n
mile. -
1902.

January ........... . 61, 700 2, 5565 12,712 2.59 2. 99

February .. .. ... ... ... 78, 000 5, 885 21, 987 4. 49 4.68

March_ ... . ... 123, 750 7,435 36, 776 7.51 8. 66

April .ol 94, 875 2,971 18,707 3.82 4.26

MAY - e 5, 800 850 2,349 .48 .55
June ...l 932 400 648 .13 .15

July. oo ol L. 385 280 311 .06 .07

August ..ol 1,135 295 | 477 100 0 .12

September ... ... .. __...__. 2,915 310 1,444 .29 .32

October... .. ..o ... .- 8, 305 2,500 3,393 .69 . 80

November ... .. ... ... .. 7,495 2, 500 3,136 .64 .71

December .. .. ...coo....... 24, 935 3,895 8,353 1.70 1.96

The year ................ 123, 750 280 9,191 1.88 25. 27

BLACK WARRIOR RIVER NEAR CORDOVA, ALA.

This station is located at the Kansas City, Memphis and Birmingham
Railroad bridge, which crosses the river below the junction of the
Mulberry and Spipsey Forks, or about three-fourths of a mile from
Cordova, Ala. The gage was established by the United States Weather
Bureau, but observations were discontinued by that Bureau some time
ago. From 12 to 55 feet the gage is a vertical timber bolted to the
inside of the bridge pier on the left bank of the river. Below 12 feet
the gage was sloping, but it was out of position and could not be used
when the station was established by the Geological Survey on May 21,
1900, so a short, new section was put in at that time. This section is a
2-inch by 10-inch plank, graduated to feet and tenths, marked with
nails from —1.5 feet to +12.5 feet, and spiked to a willow tree on the
right bank of the river about 200 feet below the bridge. The bench
mark is the top of the stone pier on the left bank, and is 54.95 feet
above the zero of the gage. Measurements are made from the rail-
road bridge, which is a single-span, iron, through bridge 300 feet long.
The section is a good one. The observer, C. F. Diffenderfer, is
employed by the United States Engineer Corps, and daily gage
heights are furnished through the kindness of R. C. McCalla, United
States assistant engineer. :
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The following discharge measurements were made during 1902:

January 17: Gage height, 0.80 feet; discharge, 1,384 second-feet.

April 4: Gage height, 5.80 feet; discharge, 7,162 second-feet.

September 22: Gage height, —1.10 feet; discharge, 74 second-feet.@
October 14: Gage height, 0.60 feet; discharge, 834 second-feet.

Daily gage height, in feet, of Black Warrior River near Cordova, Ala.

157

Day. Jan. | Feb. | Mar. | Apr. (May. June. | July. | Aug. | S8ept. | Oct. | Nov. | Dec.
8.80 | 14.60 | 22.60 | 18.10 | 0.80 |—0.60 |—0.90 |—1.00 |—0.80 |—-0.40 —0.80 | 0.70
6.50 | 18.10 | 15,00 | 9.20 .60 |— .70 |— .90 |—1.00 |- .80 |— .20 |— .80 | 2.80
5.00 | 15.40 | 8.60 | 6.50 .50 |— .70 |~ .90 .00 |— .70 [— .10 — .80 | 7.20
4.20 | 10.50 | 6.50 | 5.70 .30 |— .70 |— .90 |~ .10 |— .60 |~ .40 [— .80 | 7.00
3.70 | 8.00| 8,80 | 540 .20 |— .70 |— .90 |~ .10 |— .70 |— .60 |— .80 | 3.60
3.00 | 6.20 | 11.50 | 4.30 .10 [— .70 |— .90 |— .80 |— .80 |— .60 |— .70 | 3.80
2.60 | 5.20 | 8.40| 5.7 .00 |[— .70 [—1:00 |— .50 [— .90 — .70 — .60 | 3.20
2,40 | 4.40 [ 6.70 | 8.90 .00 |~ .80 [~1.00 |— .80 [—1.00 [— .70 |— .40 | 2.40
2.20 | 3.80 | 6,10 8.10 |— .10 |— .80 —1.00 [~1.00 (-1.00 |- .70 |— .40 1.80
2,00 3.30| 5.70 | 6.40 |-. .10 |— .80 |--1.00 |—1.00 [—1.10 |— .70 |— .50 1.30
1.80 | 2.80 | 490 5.00 .00 |— .80 |—1.00 [—1.10 |[—1.10 |4+ .60 (— .60 | 1.00
1.60 | 2.50 | 4.30 | 4.20 — .10 |— .80 |—1.10 |—1.10 |-1.10 | 2.90 {— .70 .80
1.40 [ 2.30 | 4.10 | 3.80 |~ .20 |~ .80 [—1.10 |—1.10 (—1.10 | 1.40 |— .70 .70
1.20 | 2.20| 3.80| 8.50 |— .20 |— .80 |—1.10 ;—1.10 |-1.10.| .60 {— .70 .60
1.10 ] 5.30 | 3.50 | 3.20 |— .20 — .90 |—1.10 |—1.10 |—1.10 .60 |— .70 .50
1.00 | 7.50 | 3.80 ] 2.80 .10 (- .90 (—1.10 [—1.10 |—1.10 .20 |— .70 | 6.50
1.00 | 5.50 | 7.10 | 2.30 .20 |— .90 --1.10 |~1.10 }—1.10 |— .20 |—- .70 | 11.30
90 [ 470 5.30 (| 2.00 .50 [— .90 (—1.10 {-1.10 |-1.10 {— .30 {— .50 6.30
1.70 | 420 4.10| 1L.70 .30 [~ .90 {—1.10 |—1.10 (—1.10 [~ .40 |— .50 | .40
3.00 | 3.70 | 3.80 | 1.60 .20 |~ .90 |-1.00 {~1.10 |—1.10 {— .50 |— .50 | 3.20
3.50 | 3.40 | 3.60! 1.40 .00 [— .40 [~1.00 |—-1,10 ;. —1.10 |-— .60 {— .50 | 3.70
6.70 | 3.30| 3.60 | 1.20 |— .20 |— .20 |~ .90 |—1.00 |—1.10 "— .60 |— .50 | 5.80
6,00 { 3.00( 3.10| 1.10 (— .30 |~ .60 (— .90 [—1.00 [—1.10 |— .60 [— .50 | 4,40
4.80 | 2.70 | 2.70 | 1.00|— .40 |— .70 |- .90 |~1.00 |—1.10 |- .70 |— .50 | 3.50
4.30 | 3,20 | 3.50 .90 {— .50 |— .70 [~ .90 |—1.00 —1.10 |— .80 — .20 | 2.70
3.90 | 4.00| 3.30 .8 |— .50 [— .70 |—1.00 |—1.10 {—1.00 {— .80 | 8.00 | 2.40
5.00 | 4.00| 8.10 .70 |— .50 |— .80 |—1.00 {—1.10 |—1.00 |— .80 | 3.40 | 1.80

12.00 | 22.70 | 25.00 .60 (— .50 [— .80 (—1.00 [— .90 —1.10 '— .80 | 1.50 | 1.60
.50 |— .60 {— .80 |—1.00 |— .70 |~1.10 ,— .80 .80 | 2.40

1.00 (— .60 |— .80 |—1.00 |— .60 |— .80 |— .80 .60 | 2.50

....... — .70 | =100 | — .70 oo f— 800 2,70

a Estimated from float measurement,
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Rating table for Black Warrior River near Cordova, Ala., for 1902.

. |
» (jiaggift‘ ’ Discharge. h(:?‘gglft_ Discharge. ‘ h(é?g]ft, Discharge. h(g?gglft. Discharge.
B ‘

Feet. Second-feet. | Feet. Second-feet. Feet. “ Second-fect. Fect. Second-feet.
—1.0 9 2.8 3, 404 7.5 | 10,360 | 17.0 | 24,420
— .8 160 3.0 3,700 80 | 11,100 | 17.5 | 25,160
— .8 260 3.2 | 8,996 &5 & 11,840 | 18.0 | 25,900
— 4 384 3.4 | 4,202 9.0 | 12,58 | 19.0 | 27,380 -
— .2 518 3.6 4,588 9.5 | 13,320 | 20.0 | 28,860

.0 660 3.8 4,884 || 10,0 | 14,060 || 21.0 | 30,340
.2 810 1.0 5,180 | 10.5 | 14,800 | .22.0 | 31,820
4 968 4.2 5,476 || 11.0 | 15,540 3.0 | 33,300
.6 1,134 4.4 | B2 | 115 | 16,280 || 24.0 | 34,780
.8 1,307 1.6 6, 068 ' 12.0 | 17,020 || 25.0 | 36,260
Lo 1,486 4.8 6,364 { 12.5 | 17,760 || 26.0 | 37,740
L1 ' 1,669 5.0 6, 660 ‘! 13.0 | 18,500 || 27.0 | 89,220

1.4 1,856 5.2 6,956 | 13.5 | 19,240 | 28.0 | 40,700

L6 | 2047 5.4 7,252 | 14.0 | 19,980 | 20.0 | 42,180

18 | 2,242 5.6 7,548 Y 145 | 20,720 | 30.0 | 43,660

2.0 ’ 2, 444 5.8 7,844 || 15.0 21, 460 31.0 45,140

2.2 2, 652 6.0 8140 || 15.5 | 22,200 | 32.0 | 16,620

2.4 ’ 2, 868 6.5 8,880 | 16.0 | 22,940 | 33.0 | 48,100

2.6 | 3,118 7.0 | 9,620 | 16.5 | 23,680 | 340 | 49,580

| | o . |

Estimated monthly discharge of Black Warrior River near Cordova, Ala.
[Drainage area, 1,900 square miles.]

‘l Discharge in second-feet. Run-off.
Month. l | Second- |
‘ Maximum, | Minimum. Mean. ?;ﬁ,fr%r I:gxéhhesm
{  mile,
*x | —
1902. ’ i L
January ... ... ... .. ..... [ 17,020 1, 396 5, 692 3.00 f 3.46
February .......... el ' 32,856 | 2,652 | 8599 | 453  4.72
Mareh.. ... 56980 3,258 13764 7.24} 8.35
April ... 26,048 1,050 5,366 | 282! 3.15
MAY .ot L 1,307 205 630 | .33 .38
JUNe oL f‘ 518 125 193 .10 .11
July. .. oo ... | 125 74 9 .05 .06
August ... ; 660 74 170 .09 10
September. ... ... ... f 260 74 105 .06 .07
October ....................... boss52 | 160 536 | .28 .32
November - .................... | 11,100 | . 160 880 .46 .51
December ... ............... ' 15,984 1,050 4,395 | 2.81 2.66
The year ............... 56, 980 74 3,869 | 1.77 | 23.89
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BLACK WARRIOR RIVER (LOCUST FORK OF) AT PALOS, ALA.

Locust Fork of Black Warrior River rises in Blount County, Ala.,
and flowing in a southwesterly course enters Black Warrior River a
short distance above Wilmington, Ala. Its drainage basin is hilly,
and about half its area is in cultivation. Palos station was established
November 26, 1901, by R. C. McCalla, United States assistant engi-
neer, who furnishes the daily gage heights to the Geological Sur-
vey. It is maintained by the United States Engineer Corps. The
gage is a 4 by 8 inch timber, on the right bank of Locust Fork of
Black Warrior River, just below the Kansas City, Memphis and
Birmingham Railroad bridge. One section follows the slope of the
bank from low water to a tree on top of the bank, and from there up
a vertical section is fastened to the tree. The slope is 17 feet in ele-
vation, measured vertically, and the vertical section of the rod is 15
feet. The rod is graduated to feet and tenths, with copper figures at
the 5-foot points, and- round-head tacks at intermediate foot marks.
The total height is 32 feet. The plane of reference (about 251.71 feet
above Mobile datum) is supposed to be extreme low water. High
water, April, 1900, was about 37 feet above the plane of reference.

Measurements are made from the Drennan bridge, which is about
a quarter of a mile below the Kansas City, Memphis and Birmingham
Railroad bridge. The Drennan bridge is the property of the Drennan
Coal Mining Company. It is a mining railroad bridge, having width
for a double-track tramway of 3-feet gage. One track is laid and in
operation. The bridge has two iron spans of 100 feet each, and
trestle approaches at both ends.

The initial point for measurements is the left-bank end of the iron
bridge on the downstream side.

The bench mark is the top of the iron crossbeam at station 80 from
the initial point, and was 44.3 feet above the watet when the gage
read 2.50 feet.

This bridge is lower and the section is better than that at the upper
bridge, from which some of the measurements have been made; but
there is a raft against the center pier that should be removed. At
minimum stages the water at both brldges is too sluggish for accurate
measurement.

Discharge measurements of Black Warrior River (Locust Fork of) at Palos, Ala.

Date. Hydrographer. Gage height.| Discharge.

1902. ‘ ' Feet. Second-feet.
‘January 18 .. ... ...__._... K. T. Thomas ....cooceoean . 0.85 849
April 5. .. ... AU B U 2.50 3,224
Do SR . ¢ 1 S 2.50 3,292
September 20 ... ....__._... J.C.Conn ... . ......i.. .00 @117
October 15. ..~ ..o oiifaennn dO e i . 60 473

a Estimated}rom float measurement:
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Daily gage height, in feet, of Black Warrior River (Locust Fork of) at Palos, Ala.

Day. Jan.| Feb. | Mar. | Apr. | May. | June. | July. | Aug.|Sept.| Oct. | Nov.| Dec.
1902.

R, 5.50 | 8.30 ( 13.30 | 4.90 { 0.90 | 0.20 | 0.10 | 0.40 | 0.10 | 0.10°( 0.00 | 1.10
e 3.40 | 12.80 | 6.70 | 3.50 | .80 .20 .10 3| .00{ .10f .00| 1.10
B iieiiiaial.l:1 2,70 110.20 | 4.40 | 2.70 | .70 .20 .10 30 .00) .10{ .00| 1.90
L 2,20 | 5,70, 3.00|2.60 | .70 .20 .10 .90 | .00 | .10 | .00 1.90
b S, 2.00] 3.90{ 5.00 250! .60 .20 .10 3| .00 .10} .00] 1.70
B 1.70 | 3.00 | 5.30|2.30 | .60 .20 .00 201 .00( .10} .00 (| 1.60
S 1.60 | 2.40  38.70 { 2.10 .50 .20 .00 .10 .00 .10 00 1.50
< 1.50 ( 2.00 | 3.00  5.80 | .50 .20 004 .10f .00} .00} .00 ) 1.20
Ol 1.30 | 1.80 | -2.50 | 5.00 | .50 .20 .10, .10 .00 .00 ( .00 1,00
100 1.30 | 1.70| 2.10 | 3.40] .50 .20 .10 .00 .00} .00} .00 .90
1.l 1.20 i 1.60 1.90 | 2.60 | .40 .10 .10 00{ .00 |1.70| .00 .80
120 1.10 1 1.50 | 1.70 ; 2.20 | .40 .10 .10 00| .00 ;200 | .00 .70
1 1.10 | 1.40| 1.60 | 2.00 | .40 .10 L1000 .00 .00 {1.30{ .00 .70
R 1.00| 1.30 | 1.60 | 1.80 { .40 .10 .10 00| .00 .80 .00 .60
b T T, .90} 2,200 1.50|1.70 | .40 .10 .10 00] .00| .60| .00 .60
16, e .90 | 2.80 | 38.40 | 1.60 | .30 .10 00 .00| .00| .40 .00 | 3.10
17 Ll .90 | 2,201 4.50 | 1.50 | .60 .10 .00 .00 .00 .40 .00 | 3,30
) E .90 | 2.00| 300|150 | .50 .10| .00| .00| .00| .30! .20| 2.40
R S 1.00 | 1.80| 2.301.40! .50 10 .00 .00 .00| .20 .20| 1.90
20 i 1.10 | 1.70 } 2.00 1} 1.30 | .40 .10 00 .00 .00 20| .20 1.50
21 .l 1.60 | 1.60{ 1.80 | 1.10 | .40 .10 10 .00 .00 .10 .20 1.60
72 2,50 | 1.60| 1.70 | 1.00 | .40 .10 .10 .00 00| .10| .20| 2.50
P 2,40 | 1.50 | 1.60 | 1.00 | .40 .10 00 .00 .00 | .10 .20 2.20
2 S 2.30 | 1.0 1.50 .9 ! .30 .10 .00 .00 .00 | .00 .10 | 1.80
b2 T, 2.40 { 1.801 1,90} .90 | .30 .10 .00 00} .00% .00} .20} 1.50
26, 1.90 y 1.60| 1.70 | .90 | .30 .10 .00 00 .00 .00]1.10; 1.30
Y 1.80 ) 2.20 6.30 .80 .30' .10 .00 .00} 00| .00|1.40| 110
28 i 2.10 | 14.90 | 24.00 | .80 | .20 .10 .10 00| .16| .00|1.10| 1.00
29, e 3.10 |....... 27.00 | .70 | .20 .20 .10 10, .00| .00| .80 | 1.00
B0, 3.30 |.o.o... 25.00 | 1.20 | .20 .20 L2010 .10 .10 .00 .60 1.20
2 3.60 [....... 17.90 |...... i W20 ..., B0 .10 |...... .00 ..., 1.40

Rating table for Black Warrior River (Locust Fork of) at Palos, Ala., for 1902.

h%?gft. Discharge. hﬁfggift‘ 1’ Discharge. h%?ég}gt. Discharge. h%?ggﬁt. Discharge.
Feet. Second-feet. |,  Feet. Secmzd-feet. Feet. Second-feet. Feet. Second-feet.

0.0 100 0.9 900 1.8 2,250 2.7 3,600

.1 140 1.0 1, 050 1.9 2,400 2.8 3, 750

.2 190 1.1 1, 200 2.0 2, 550 2.9 3, 900

.3 245 1.2 1,350 2.1 2,700 3.0 4, 050

4 310 1.3 1,500 2.2 2, 850 3.1 4,200

.5 390 1.4 1, 650 2.3 3, 000 3.2 4, 350

.6 490 1.5 1, 800 2.4 3,150~ 3.3 4,500

.7 610 1.6 1,950 2.5 3, 300 5.4 4, 650

.8 750 1.7 2,100 2.6 3,450 3.5 4, 800
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Estimated monthly discharge of Black Warrior River (Locust Fork of) at Palos, Ala.

[Drainage area, 1,020 square miles.]

Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. f;ﬁ&? Dlg%g;;’n
mile.
1902.
January - ... ._........... ... 7, 800 900 2,468 2.42 2.79
February ... ... .. ... ....... 21, 900 1, 500 4,746 4.65 4,84
March. .. . ..., 1 40,050 1, 800 8,400 | 8.24 9.50
April oLl 8,250 610 2,635 2.58 2.88
May. . . ... 900 190 374 .37 .43
June ... ... ..., ‘ 190 - 140 160 .16 .18
July. ..ol ! 390 100 133 .13 .15
August ... ...l 900 100 157 .15 A7
September ... ... .. ... ... 140 100 104 .10 .11
October... ... .. ... ..._...... 2, 550 100 359 .35 .40
November . ... e : 1, 650 100 282 .28 .31
December . ... .. ... i 4, 500 490 1,784 1.75 2.02
The year ..._..._........ S 21,900 100 1, 800 1.76 23.78

TOMBIGBEE RIVER AT COLUMBUS, MISS.

This station is located about 1,000 feet below the county highway
bridge, 1§ miles from the Southern Railway depot at Columbus. The
rod is fastened vertically to the rock bluff on the left bank. It is a
3 by 10 inch pine timber, 45 feet long, marked with -brass figures and
copper nails, the graduations extending from—5 feet to +40 feet.
The initial point of sounding is the end of the iron bridge, on the
right bank, downstream side. Bench mark No. 1 is 250 feet from the
initial point of sounding. The bridge floor at this point is 40.85 feet.
above the zero of the rod, and the top of the iron girder under the
floor timbers is 39.85 feet above the zero. Bench mark No. 2 is the
top of the rail at the depot of the Southern Railway, and is 55.2 feet
above gage datum and 190.9 above mean sea level. Measurements
are made from the county highway bridge. The width of the river
at low water is 160 feet. The maximum recorded height of the river
was on April 8, 1892, when the gage registered 42 feet. The lowest
recorded height was on October 26, 1893, when the gage reading was
~38.9 feet. The danger line is at 33 feet. The observer, J. J. Rich-
ards, is paid by the United States Weather Bureau.

IRR 83—03——11
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Discharge measurements of Tombigbee River at Columbus, Miss.
Date. Hydrographer Gageheight.| Discharge.
1902. Feet. Second feet.
April 3. . oo ..l K. T. Thomas. ... _............ 27.60 | 45,214
July 11, ...l J.C. Conn_._.o............. —3.40 697
July 16 ..l do L —2.70 1, 058
September 23 ... __..._. Lo do ool —3.25 545
September 26 ... ____._._. l‘ ..... do ..o ..o ... .. =—3.30 493

Dailg gage height, in feet, of Tombigbee River at Columbus, Miss.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. { Dec.

1902.

R 9.20 | 14.50 | 9.50 | 30.30 | 0.00 [—2.60 (—3.20 [—2.60 |—2.40 |—2.20 |—3.30 3.80
2 i 8.90 | 16,80 | 9.30 | 29.40 |— .50 [—2.50 [—3.20 (—1.30 |—2.70 |—1.80 |—3.30 3.90
A 7.70 | 17.90 | 9.30 | 28.20 |[—1.50 |—2.50 |—3.20 |— .50 |--2.40 |— .90 |—3.30 4.90
S 5.80 | 18.50 | 9.20 | 26.30 |— .90 |-2.60 |—3.20 |— .20 |—2.20 |- .60 |—8.80 5.10
[ 2 4.00 | 19.00 | 9.80 | 23.70 (— .20 [—2.60 |—3.20 (— .10 |—2.50 |—1.00 |—3.30 5.70
[, 2.50 | 17.60 | 9.20 | 20.50 |— ,10 |—2.70 |—3.30 |— .40 |—2.20 |—-1.30 [—3.20 5.70
[ PO 1.50 | 16.00 | 8.20 | 18.20 |— .40 |—2.70 {—8.30 |--1.00 |—2.20 |—1.60 (~3.10 4,90
R .90 | 13.60 | 7.80 | 18,90 |— .60 |—2.80 |—3.30 —1.60 |—2.10 |—2.00 |—3.10 4.60
| T .50 | 10.70 | 7.00 | 18.30 |— .40 |—2.80 |—3.40 [—2.00 |—2.20 |—2.30 [—3.00 3.90
100 .10 7.60 ) 6.00 | 17.80 |— .20 |—2.90 |—3.40 |—2.30 |—2.40 —2.50 |—2.90 3.00
) — .20 | 5.60| 6.00|17.40 |— .50 [—2.80 {—3.20 |—2.70 |—2.70 |—2.90 |—3.00 2.20
120l — .20 3,00} 4.2016.00 |— .80 |—2.90 |—3.40 —2,90 | —-3.00 —2.60 —3.00 | 1.50
b & S — .50} 2.10 | 4.30 {13.00 [—1.00 [—2.80 (—3.00 [—3.00 |—3.20 (—2.70 |—3.10 .80
4. — .60 ) 1.40 ) 4.30) 9.00 |—1.30 |--2.90 |—2.50 |—3.10 |—3.30 |—2.50 |—38.10 .60
i ~ .90 | 4.00 | 4.80 | 5.60 |—1.50 |—8.00 |—2.70 |8.20 |~3.40 -2.20 |~3.10 | .60
16 ..o —1.00 | 5.40| 6.00 | 4.20 |—1.60 |~3.10 |—3.00 |—3.30 |—3.50 |—2,20 |—3.00 1.20
17 i —1.00 | 5.60} 7.40} 3.50 ;—1,10 {—3.20 |—3.10 ;--3.30 |—3.50 ;—2.00 |--3.00 1.90
18 —1.00§ 5,90 7.60| 3.00 {—1.30 {—3.20 |—3.20 {—3.30 |—3.50 |—2.50 |—3.00 | 11.10
1900l — .60 5.60 | 7.50 | 2.70 |—1,10 |—3.20 |—3.30 |—3.40 |—38.50 |—2.50 [—3.00 | 11.80
200l + .60 | 4.60 6.79 | 2.20 {—1.10 |—8.20 |—3.30 {—3.40 |—3.50 |—2.60 |—3.00 | 13.00
22 B 1 3,10 | 440 5.70 | 2.00 |—1.00 |—3.10 |—2.70 {—8.40 |—3.40 [—2.90 |—2.90 | 13.20
22 el ; 520 530 4.70| 1.80 |—1.20 (—3.00 |—3.00 |--3.50 |—3.30 |—3.00 {—2.90 | 14.80
23l J 5.60 | 5.60| 3.50| 1.60 |—-1.50 (—2.90 [—3.00 |—3.50 (—3.30 |—3.00 i(—2.90 | 13.80
P S, | 5.80 | 5.30  4.00 1.10 {—~1.70 {—2.80 {—2.90 |—3.50 |—3.30 {—3.00 |—2.90 | 12,10
P2 550 | 6.40 | 6.40 .90 |—1.90 |—3.00 |—2.90 |—3.60 | —3.40 |—-3.10 |—1.40 | 10.00
26, ... 4.60 | 5.80 | 6.10 .70 {—2.10 |—3.00 |—2.80 |—3.60 ;—3.40 {—3.10 .30 { 10.40
27 e 4.00 | 5.70 | 13.40 .60-—2.20 |—-3.00 |—2.90 [—3.60 |—3.30 (—3.10 | 1.20 | 10.60
28, et 6.10 | 8.10 | 21.00 .40 [—2.30 |—8.00 [—2.90 [—3.10 |—3.20 (—3.20 { 2.50 | 10.80
28.00 .30 [—2.40 [—3.10 |-2.60 |—3.00 |—3.10 [—3.30 | 2.90 | 11.30
30,50 .30 | 2.50 [—3.20 |—5.00 {—2.50 (—2.90 |—3.30 | 3.50 | 10.40
30.60 |....... —2.50 {....... —3.00 |~2.40 9.50
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MOBILE RIVER DRAINAGE BASIN.
Rating table 'for Tombigbee River at Columbus, Miss.
h(:?ggift. Discharge. h(é?g et. . Discharge. h%?ggl?t. Discharge. h%?g%?t. Discharge.
Feet, Second-feet. Feet. Second-feet. Fect. Second-feet. Feet. Second-feet.
—3.4 500 0.2 3, 230 6.5 | 10,400 15.5 | 24,750
—3.2 630 .4 3,410 7.0 11,100 16.0 25, 600
—3.0 760 .6 3,590 7.5 11, 815 17.0 27, 300
—2.8 890 .8 3,780 8.0 12, 540 18.0 29, 000
—2.6 1,030 1.0 3,970 8.5 13, 290 19.0 30, 700 )
—2.4 1,170 1.2 4,160 9.0 14,040 20.0 32, 400
—2.2 1,310 1.4 4, 350 9.5 | 14,815 || 21.0 | 34,100
—2.0 1, 460 1.6 4,550 10.0 15, 590 22.0 35, 800
—1.8 1, 590 1.8 4, 750 10.5 16, 370 23.0 37, 500-
—1.6 1,740 2.0 4,950 || 110 | 17,170 | 240 | 39,200
—1.4 1, 890 2.5 5,475 || 115 | 17,975 || 25.0 | 40,900
—1.2 2,040 3.0 6, 020 12.0 18, 800 26.0 42,600
—1.0 2,190 3.5 6, 585 12.5 19, 650 27.0 44, 300
—.8 2,350 | 4.0 7,170 | 13.0 | 20,500 | 28.0 | 46,000
— .6 2,520 4.5 7,775 13.5 21, 350 29.0 47,700
— .4 2,690 5.0 8,400 14.0 22, 200 30.0 49, 400
— .2 2,870 5.5 9,050 | 145 | 23,050 .
.0 3,050 6.0 9,720 | 15.0 23, 900
Estimated monthly discharge of Tombigbee River at Columbus, Miss.
[Drainage area, 4,440 square miles.]
Discharge in second-feet. Run-off.
Month. Second- .
Maximum. | Minimum. Mean, fgg‘t]gfé Dl?x%‘iﬁa;n
mile.
1902. ‘
January .. _.................... 19, 480 2,190 | 7,009 | 1.58 1.82
February ... _.................. 30, 700 4,350 | 14,148, 3.19 3.32
March............. . . 50,420 6,585 | 15,583 | 3.51 4.05
April ..o ... 19,910 3,320 | 18,180 |, 409 | 456
MaY. o 3, 050 1,100 | 2,060 | .46 .53
JUNe - 1,100 630 825 .19 .21
Jaly. .. 1,100 | 500 | 717 .16 .18
August ... ... 2,960 | 370 1,095 .25 .29
September . ___....__....._..... 1, 380 435 790 .18 .20
October. . ... .. ... ........... 2,520 565 1,165 .26 .30
November ...._................ 6,585 565 { 1, 482 .33 .37
December ..... . ... __..._. 23, 560 3, 590 ' 11,730 2.64 3.04
The year. . ............. 50, 420 370 l 6282 | 140| 1887
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MISCELLANEOUS MEASUREMENTS IN MOBILE RIVER DRAINAGE BASIN.

The following miscellaneous measurements were taken in the Mobile
drajnage basin during 1902 by B. M. Hall and his assistants: °

Date. Stream. Locality. Discharge.
Apr. 4| LuxapelilaCreek....... City waterworks, Columbus, Miss. 3, 864
i (gage height, 12.4 feet).

June 2 | Tallapoosa River....... Tallapoosa, Ga. (gage height, 1.30 114
feet).

June 11 | Etowah River._._...._. Euharlee, Ga., 8 miles south of 1,398
Kingston, Ga.

June 11 | Etowah River.___..._.. Four miles south of Kingston, Ga .. 1,631

June 24 | Euharlee Creek ........ Rockmart, Ga. (gage height, 1foot).. 25

July 11 | Luxapelila Creek..._... City waterworks, Columbus, Miss. 141
(gage height, 1.60 feet).

July 22 | Etowah River.......... Loopers Bridge, south of Dawson, 136
Ga.

Sept. 23 | Luxapelila Creek._...._. City waterworks, Columbus, Miss. - 322

* (gage height, 1.70 feet).

Sept. 25 | Euharlee Creek ........ Rockmart, Ga ... ... ... . .. ... 41

Oct. 8 | Euharlee Creek _....... Rockmart, Ga. (gage height, 0.60 13
foot).

Nov. 4 | Talking Rock Creek ..._| Near Carters, Ga. (gage height, 0.85 55
foot).

PEARL RIVER DRAINAGE BASIN.

Pearl River rises in the eastern part of Mississippi. It flows south
into Lake Borgne, an arm of the Gulf of Mexico, forming part of the -
boundary between Louisiana and Mississippi. The United States
Geological Survey maintains one station on this river, under the direc-
tion of B. M. Hall. Tt is located at Jackson, Miss.

PEARL RIVER AT JACKSON, MISS.

This station was established June 24, 1901, by the United States
Geological Survey, and is situated at the highway bridge 2 miles from
the union station of Jackson and one-eighth of a mile above the
Alabama andVicksburg Railway bridge.

The gage is a wire gage fastened to the guard timber on the down-
stream side of the bridge. The rod is 10 feet long, graduated to feet
and tenths, and is marked with staples and brass figures. Above 10
feet the guard timber is marked. The bench mark is the downstream
end of the top of the iron crossbeam 120 feet from the right-bank end
of the bridge. This end of the bridge is the initial point for sound-
ings. The elevation of the bench mark is 39 feet above datum. The
budge floor at the same point is 40. 15 feet above datum. The observer
is James Hurst,
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During 1902 the following discharge measurements were made :

July 14: Gage height, 1.10 feet; discharge, 193 second-feet.
September 25: Gage height, 0.90 foot; discharge, 290 second-feet.

Daily gage height, in feet, of Pearl River at Jackson, Miss.

Day. !Jan. Feb. | Mar. | Apr. |May.|June. July.|Aug.

Sept. ’ Oct. |Nov. ‘; Dec.
| . i

20 | 1.0 | 1.30 | 7.90 { 1.90 | 1.00 | .10

13.00 | 37.20 | 6.00 | 2. .

13.00 | 36.20 | 5,90 | 2.20 | 1.30 [ 1.20 | 4.80 | 2.00 | 1.00 | 4.60
13.00 | 34.60 | 5.60 | 2.10 | 1.30 | 1.70 | 3.60 | 2.40 | 1.00 1 4,10
13.20 | 33.10 | 5.10 | 2.00 | 1.20 | 1.70 | 3.40 | 2.80 { 1.00 | 5.30
13.40 | 32,00 | 4.90 | 2,00 1.20 { 1.60 { 3.20 | 3.00 | 1.10 5 5.80
13.70 | 81.00 | 4.80 . 1.90 | 1.20 | 1.60 | 2.50 | 3.60 | 1.00 ; 6.30
14.00 | 30.10 | 4.60 | 1.90 | 1.20 | 1.40 | 3.90 | 3.20 | 1.00 ' 6.80
13.80 | 29.10 | 4.30 | 1.80 | 1.30 | 1.40 | 8.80 | 3.10 | 1.00 | 6.40
13.60 | 28.10 [ 4,00 | 1.80 | 1.30 | 1.40 | 3.60 | 2.90 | 1.20 * 6.00
13.20 ; 27.10 [ 3.90 | 1.80 | 1.30 | 1.40 | 3.50 | 2.30 | 1.20  5.80
12.00 | 26.30 | 3.50 | 1.80 { 3.50 | 1.40 { 3.60 | 2.30 | 1.30 | 5.70
12,20 | 25.60 | 3.20 | 1.70 | 3.00 | 1.40 | 3.50 ; 2.60 | 1.30 ‘ 5,60

1.

11.70 | 24.80 | 3.20 70 | 1.20 | 1.40 | 3.50 | 2.60 | 1.30 | 5.20
11.90 | 24.40 | 3.10 1.30 | 3.90 | 2.80 | 1.40 | 5.70
10.30 | 24.00 | 3.00 | 1.60 | 1.20 | 1.30 | 3.70 | 8.00 | 1.40 | 5.10
9.90 | 23.50 | 2.10 | 1.60 | 1.30 | 1.30 | 3.60 | 3.20 | 1.40 | 10.60
10.60 | 23.00 | 2.80 | 1.50 ; 1.30 | 1.20 | 3.40 | 3.30 | 1.40 | 10.70
10,60 | 22.30 | 2.60 | 1.50 | 1.20 | 1.20| 3.00 | 3.60 | 1.30 | 10.50
10.50 | 21.20 | 3.00 | 1.50 | 1.10 | 1.10 { 2.90 {-3.50 | 1.30 | 11.10
10.00 | 19.50 | 2.90 | 1.40 | 1.10 | 1.10 | 2.60 | 3.30 | 1.20 | 11.30
9.90 | 17.20 { 2.80 | 1.30 | 1.10 | 1.10 | 2.40 | 3.20 | 1.20 | 11.60
9.90 | 14.00 | 2.60 | 1.30 | 1.10 | 1.10 | 1.00 ; 2.00 | 1.20 | 12.20
9.90 | 11.10 | 2.80 | 1.30 | 1.10 | .90 | 1.20 | 1.90 | 1.10 | 12.20
10.80 | 9.30|3.00| 1.40 1.10 | 1.00 | 1.20 | 1.80 | 1.80 | 11.90
12.90 | 8.10 [ 8.00 | 1.40 | 1.20 | .90 | 1.10 | 1.50 | 1.70 | 11.70
13.80 | 7.20 | 2.80 | 1.30 | 1.40| .80 |1.30|1.50 | 1.80 | 1110
22.70 | 7.10 | 2.70 \ 1.30 | 1.40 | 1.00 | 1.30 | 1.40 | 1.70 | 10.80
28.55 | 6.50 | 2.60 ' 1.30 | 1.40 | 2.30 | 1.40 | 1.30 [ 1.60 | 10.00 ~
30.40 | 6.40 | 2.50 1.30 | 1.40 | 4.50 | 1.60 | 1.20 | 1.60 | 10.90
\ 32,10 | 6.20 | 2.40; 1.30 | 1.40 | 7.20 | 1.80 | 1.10 | 2.60 | 8.00
Bleiii | 10.10 |.......] 36.50 |....... 2.20 1 1.30 | 1.40 | 7.40 |...... 1.10 |...... 9.90

| , I

-
~1
=]
=
I3
S

EASTERN MISSISSTPPI RIVER DRAINAGE.

For convenience of classification the drainage areas of the tributa-
ries from the east that contribute to the Mississippi River drainage
have been grouped together. These tributaries vary widely in char-
acter, as regards both the types of the rivers and the topography of
the areas which they drain. Those draining the comparatively low
rolling country adjacent to the valley of the Mississippi are as a rule
sluggish streams, with few falls of importance, while the upper Ohio
River and its numerous tributaries drain a country of high elevations,
their upper courses being through narrow V-shaped valleys, with fre-
quent falls and with high rocky banks. Owing to the steep slopes the
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run-off is rapid, causing sudden fluctuations in the streams and giving
rise to the high floods and extreme low waters for which the Ohio
Basin is noted, and the influence of which is felt to a marked degree
even in the flow of the Mississippi below Cairo.

In this report these drainage areas have been arranged geographically
from north to south, and the Ohio River drainage has been divided
into its smaller systems. The following are the systems from which
the United States (reological Survey has obtained data during 1902:
Those which enter the Mississippi above the mouth of the Ohio are
the Chippewa, Black, and Wisconsin rivers in Wisconsin, and Rock
River and Illinois River. Those that enter the Ohio from the north
are the Wabash and the Muskingum. Those entering the Ohio from
the south are the Monongahela, the Kanawha, the Cumberland, and
the Tennessee. Kntering helow the mouth of the Ohio is the Yazoo.

CHIPPEWA RIVER DRAINAGE BASIN.

Chippewa River rises in the southeastern part of Ashland County,
Wis. Itflows southwest, emptying into the Mississippi near Wabasha, .
Minn. Its principal tributary is the Flambeau, which enters from the
east in Gates County. During the latter part of the year 1902, the
United States Geological Survey began systematic measurements in
this and other drainage basins of Wisconsin. This study is carried
on in cooperation with the Wisconsin Geological and Natural History
Survey, under the direction of L. S. Smith, hydrographer of the
latter survey. The field work is performed by L. R. Stockman.

A gaging station has been established in this basin at Eau Claire, Wis.

CHIPPEWA RIVER NEAR EAU CLAIRE, WIS.

This station was established November 13, 1902, by L. R. Stockman.
It is located on the highway bridge, 3 miles from Eau Claire, Wis.
The gage is a plain staff graduated to feet and tenths, fastened to the
center pier of the bridge. It is read twice daily by R. F. Duncan.
The channel is straight for 300 feet above the station and for 800 feet
below. The left bank is low and liable to overflow. The right bank
is high and rocky; the bed of the stream is sandy gravel. The initial
point for soundings is a nail in the foot board at the right end of the
bridge. The bench mark is a nail in the top of a 6-inch white-oak
stump, 200 feet from the road, and 200 feet from the river; elevation
above zero of gage, 20.09 feet.

The following discharge measurements were made during 1902:

November 13: Gage height, 8.7 feet; discharge, 11,134 second-feet.

December 6: Gage height, 4.45 feet; discharge, 2,871 second-feet.
December 28: Gage height, 4.6 feet; discharge, 3,063 second-feet.
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Daily gage height, in feet, of Chippewa River near Eou Claire, Wis.

Day. Nov. Dec. Day. Nov. Dec. Day. Nov. | Dec.
1902 1902. 1902,
) T AU @ 12 420l 28 7.15 | 4.50
b S I @ 118, 3.00 | 4.45 |/ 24...._.......... 7.00 | 4.70
F: SRR S (@) | 1deo oL 10.20 | 4.25 || 2.eeeeinannn.. 6.45 | 4.30
7 SO @ |15, 1210 | 4.55 || 26...ocooeenn... 6.20 | 4.90
TS R 4.50 ([ 16 ceeenanen... 13,06 4.95 | 27 .. ........... 6.00 | 5.10
S O 445 | 17 12.60 | 4.30 || 28............... 5.75 | 5.10
SO IO 4,00 ‘lls ............... 10.85 | 41010 29..c ... 5.55 | 4.50
8, lveeeens 4.05 (19 ......o....... 9.60 ! 4.30 || 80.........o.... () 4.85
U 4,05 120 ... 8.50 | 4.25 || B1...oiiiieiiiia.s 4.50
C0eee 410 (| 21l 7.55 1 4.30
b5 N PO 4.95 122, ..., 7.40 | 4.25

aNo readings taken.

BLACK RIVER DRAINAGE BASIN.

Black River rises in Taylor County, Wis., and flows southwest,
emptying into the Mississippi about 20 miles above.La Crosse. The
United States Geological Survey is maintaining a station on this river
at Melrose.

BLACK RIVER AT MELROSE, WIS.

This station was established November 12, 1902, by L. R. Stockman.
It is located 1 mile south of Melrose, Wis., on the highway bridge.
The river at this point flows in two channels, which at present have
practically the same elevation. The gage is a plain staff, graduated
to feet and tenths, nailed to the piling of the bridge. It is read daily
- by William H. Westfall. The channel is straight both above and
below the station for about 500 feet. The right bank is high and
rocky; the left bank is also high. The bed of the stream is sandy and
shifting. The initial point for soundings is a nail in the footboard
on the right bank. Bench mark No. 1 consists of a nail driven into
the root of a 16-inch black oak 50 feet west of the north end of the
bridge; elevation 15.23 feet above zero of the gage. Bench mark No.
2 has an elevation of 14.72 above zero of gage. Assuming the eleva-
tion of bench mark No. 1 at 1,000, then elevation of bench mark No.
2 is 999.49. ‘

The following discharge measurements were made during 1902:

November 12:- Gage height, 4.5 feet; discharge, 1,042 second-feet.
December 26: Gage height, 5.70 feet; discharge, 1,557 second-feet.
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Daily gage height, in feet, of Black River at Melrose, Wis.

Day. Dec. . Day. Dec. Day. Dec. Day. Dec.
1902 1902, 1902,
9 4,85 || 17, ial.l 4,00 /| 25l 5.85
I e (1 4.30 1| 18 ...l 4.00 || 26.......oo.... 5.80
b 5 4.35 1 19 oo 4.05 || 27.ccei i 5.65
120 il 420 1| 200 s 4.25 || 28 .. .....n. 5,60
18 L 4,20 121, oLl 4.60 | 29 ............ 5.35
114 ................ 4.10 | 2200 .ol 4.95 1 80 ... 5,20
e 3.80 || 16, . il 415 123 ... 5.80
8 4.35 || 160 ool 4,10 | 24eeieinieanaaans 6.05

WISCONSIN RIVER DRAINAGE BASIN.

Wisconsin River is the largest river in the State of Wisconsin, It
rises in the northern part and flows south through the central por-
tion of the State to Portage, where it turns at nearly a right angle
and flows west, emptvlng into the Mississippi about 60 miles above
Dubuque.

Gaging statlons have been established in this basin at Necedah,
Muscoda, and Merrill. These stations divide the river into thlee
nearly equal reaches of about 90 miles each, so furnishing ample
opportunity for a systematic study..

WISCONSIN RIVER AT MUSCODA, 'WIS.

This station was established December 20, 1902, by L. R. Stockman.
It is situated three-fourths of a mile north of Muscoda on the toll
highway bridge. The gage is a horizontal wire with a scale board
graduated to feet and tenths and fastened to the top of the bridge.
The initial point of sounding is on the left bank, at the end of the
drawbridge. The channel is straight for 1,500 feet and 1,000 feet
- below. The right bank is low and liable to overflow. The water is
confined to the bridge opening. The left bank is high and rocky.
The bed of the stream is rocky, with spots of gravel. The gage isread
twice a day by Charles H. Lovell, the bridge tender. Bench mark No.
1, elevation 684 feet above sea level; bolt in south end of east guard
rail at south end of bridge. Bench mark No. 2, elevation 681.17 feet;
nail in root on north side of 20-inch black oak tree standing about 40
paces south by east from the south end of the drawbridge. Bench
mark No. 3, elevation 680.95 feet; a projecting point on a sandstone
rock on the east end of south abutment near the supporting wheel
at end of drawbridge. On the vertical face of the stone is an arrow
pointing upward to this point. The stone is also marked B. M.
Bench mark No. 4, elevation 684.25 feet; a point marked X on a
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foundation stone-at the southeast corner of Lampi’s brewery. The
15-foot mark has an elevation of 668.62 feet.
The following measurement was made in 1902:

December 20: Gage height, 15 feet; discharge, 6,924 second-feet.

Daily gage height, in feel, of Wisconsin River at Muscoda, Wis.

Day. Dec. Day. Dec. Day. Dec.

WISCONSIN RIVER NEAR NECEDAH, WIS.

This station was established December 2, 1902, by L. R. Stockman.
It is located on the highway toll bridge 3 miles east of Necedah, Wis.
The gage is a plain staff, graduated to feet and tenths, fastened to the
center pier of the bridge. It is read twice daily by Edward Bundy,
whose post-office address is Strongs Prairie. The channel is straight
both above and below the station. The right bank is high. The left
bank is low, but the water is confined to the channel by the bridge
except when the gage reads above 11 feet. The bed of the stream is
gravel and sand, somewhat liable to shift. The bench mark is a nail
in a red-oak stump about 60 feet south of the roadway and 50 feet
from the river. Bench mark No. 2, elevation 998.91 feet, is & nail in
the root of a large cottonwood tree 28 feet south of the bridge and
about 80 feet from the river. -

The following discharge measurements were made during 1902:

December 2: Gage height, 4.90 feet; discharge, 3,875 second-feet.
December 23: Gage height, 5.40 feet; discharge, 3,534 second-feet.

Daily gage height of Wisconsin River near Necedah, Wis.

Day. Dec. Day. Dec. Day. Dec. Day. { Dec.
T |

1902 1902 1902 1902 ‘
S U AR Qs 485 | 17. i 5,66 || 26 e .. 6.40
Qe e 4.90 || 10.. . ..., 5.25 ([ 18... ..., 5.30 | 260 e, 6.35
B 4.95 (| 11............... 5.20 ([ 19............... 5.50 || 27.ceeeiin.. 6.60
Ao 5.10 || 12............... 5.40 1| 20............... 5.45 || 28 oo, 6.15
R 4.85 || 18, ... 5.25 Il 20 ... 5.30 || 29 ... 6.05
[ ST 475 | 4oL 5.80 | 22............... 5.30 || 80 ceeeneennnn-- 6.20
A 470 [ 15eemenennenn .. 5.85 || 28.ceiiiinnnnnn 5.40 || 81................ 5.95
Beeenerienans 4.30 || 160 i ieeeenn, 5.65 || 24uuinininininnns 5.62

‘
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WISCONSIN RIVER AT MERRILL, WIS.

This station was established November 17, 1902, by L. R. Stockman.
It is located on the highway bridge at the eastend,in the city of Mer-
rill, Wis., three blocks from the court-house. The gage is a plain
staff, graduated to feet and tenths. It is fastened to the mill abutment,
and is read twice daily by A. F. Lueck. The channel is straight
both above and below the station. The right bank is high and the left
bank is low. The river very seldom overflows its banks. The bed of
the river is rocky and gravelly. The bench mark is a cross, cut in
the seat of the abutment nearest to the city. Elevation, 1,000. The
initial point of sounding is a nail in the footboard on the left bank of
the bridge. Elevation of zero of gage is 983.75.

The following discharge measurements were made during 1902:

November 17: Gage height, 7.6 feet; discharge, 9,015 second-feet.
December 10: Gage height, 3.8 feet; discharge, 1,394 second-feet.

Daily gage height, in feet, of Wisconsin River at Merrill, Wis.

Day. Nov. | Dec. Day. Nov. | Dec. Day. Nov. | Dee.
. 1902 1902. 1902,

O I 4.00 || 18 it 2,50 3.90( 26................. 0.55 | 8.95
M 3.95 |19 ..ot 2.50 | 3.85 (| 27.......... .- .16 | 3.90
120 e 4,00 | 200 .. eiiiiiiaon 1.90 | 4.05 (| 28..cueeniiiinnnnn. .10 | 3.85
B 5 4.00 || 21, .. iiiiiiiiiias 1.8 | 3.80 | 29..ceueenniniaa... .10 | 3.70
A I 3.85 || 22, ... ..o 1.55 | 3.80 [ 80ccecerniianianaifonannns 3.70
15 e 3065 || 28, ! 1.50 | 875 || 8leeeenennenann... ceeee.d| 8,66
16...... e ‘ 3.55 | 3.8 [} 24.. ... ... ‘ .90 | 3.8 :
oo l's.35| 8850 25, oo 130 4.05

ROCK RIVER DRAINAGE BASIN.

Rock River rises in the northern part of Dodge County, Wis.
It flows southwest across Jefferson and Rock counties to the Illinois
border; thence it flows across the northwestern portion of Illinois,
emptying into the Mississippi a little below Rock Island. Its principal
tributary is Catfish River, which rises in Lake Mendota and enters
the Black near Jamestown, Wis. The United States Geological Sur-
vey maintains a river station on Catfiish River at Madison, and gage
heights of Lake Mendota are also taken at the same place.

CATFISH RIVER AT MADISON, WIS.

This station was established December 18, 1902, by L. R. Stock-
man. The gage is located on the lower side of the Main Street bridge.
An additional gage is maintained a few blocks away at the outlet of
Lake Mendota, in order to keep a record of its water surface. Both
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gages are plain staffs, graduated to feet and tenths. That on the
bridge is nailed to the middle pier. Both gages are read once daily.
by James Mackin. The channel is straight both above and below_ghe™
gaging station for over 1,000 feet, and the river is confined to ite
banks.

Bench mark No. 1, elevation assumed 1,000 feet, water table at the
northwest corner of Nievuhr’s saloon. Bench mark No. 2, elevation
1,004.46 feet, water table at the west corner of Hausmann’s malt house.
The 17-foot mark on gage at Main Street bridge has an elevation of
992.15 feet. The 16-foot mark on gage in Lake Mendota has an eleva-
tion of 997.27 feet, or 7.19 feet below bench mark No. 2. The 16-foot
mark at the dam is 6.12 feet above the 16-foot mark of Main street
gage.

The following discharge measurement was made in 1902:

December 18: Giage height, 13.9 feet; discharge, 60 second-feet.

Daily gage height, in feet, of Caifish River at Madison, Wis.

Day. Dec. Day. Deec. i Day. Dec. Day Dee.
. I
1902 1902. i 1902. 1902.
18 iiiiiiiannns, 13.9 || 220 ... o189 | 26 14.3 1|80 i 14.3
L T 18.9 || 28, 4.0 || 27....... 14.3 | s B 14,3
0., 13.9 || 24, ... 14.1 (28 ... 14.3 |
b3 U 18.9 || 265 .ieiinen. .. 4.1 (| 29 i 14.3 }

ILLINOIS RIVER DRAINAGE BASIN.

1llinois River is formed by the Desplaines and Kankakee rivers,
which unite about 4 miles below the point where Dupage River enters
the Desplaines. The principal tributaries’ to these rivers are Ver-
milion River, which enters the Illinois proper a short distance below
Lasalle; Sangamon River; Dupage River, which enters the Desplaines
below Joliet; Mazon River, which enters the Illinois near Morris, and
Fox River. In the latter part of 1902 M. O. Leighton visited this
section in company with E. H. Heilbron, an engineer of the Chicago
sanitary district. Mr. Heilbron was afterwards appointed resident
hydrographer, and several stations were established, but on account
of the closing of the rivers by ice soon after, few gage heights and
discharge measurements were obtained during 1902. The following
list gives the stations at which during 1903 measurements will be
made. The descriptions of the following stations will be found on the
following pages: lllinois River at Peoria, Illinois River at Lasalle,
Illinois River at Ottawa, Fox River at Ottawa, Illinois River near
Seneca, Illimois River near Minooka, Desplaines River near Channa-
hon, Desplaines River above mouth of Jackson Creek near Channahon,
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ILLINOIS RIVER NEAR PEORIA, ILIL.

This station was originally established by Jacob Harmon. It was
reestablished March 10, 1903, by E. H. Heilbron. It is located on the
Peoria and Pekin Union Railroad bridge over the Illinois River, 13
miles southwest of Peoria, Ill., and can be reached by street cars.
The gage is a plain staff graduated to feet and tenths and fastened to
the central pier of the bridge. It is read twice daily by the superin-
tendent of the bridge, William Carrothers. The measurements are
taken from the bridge, and the initial point for sounding is on the
right bank. The river is straight for 3,000 feet above and 2,000 feet
below the station. The right bank is high, and the railroad embank-
ment is along this shore. The left bank is low and liable to overflow.
The bed of the stream is composed of gravel. The bench mark is
the southwest corner of the top stone of the west abutment of the
bridge; elevation, 126.8 feet (approximately) below the Chicago datum.
The gage at this point has for its zero a point 153.814 feet helow the
Chicago city datum. The gage reads up from this point, and in order
to obtain the height of the river, referred to the Chicago datum, it is
necessary to subtract the gage reading from 153.814 feet.

ILLINOIS RIVER ;&T LASALLE, ILL.

This station was established November 23, 1902, by E. H. Heilbron.
It is located at the highway bridge at Shipping Sport, 1% miles south-
east of the Chicago, Rock Island and Pacific Railroad depot, Lasalle,
Ill.  The gage is a plain staff graduated to feet and tenths, and fast-
ened to the southwest corner of the south pier of the bridge. The
observer is James Desper, who reads the gage twice daily. The gag-
ings are taken from the bridge, and the initial point for sounding ison
the left bank. The channel is straight.for a thousand feet above the
station and slightly curved for a thousand feet below the station. The
right bank is low and is overflowed at extreme high water. The left
bank.is high. The bed of the stream is composed of gravel. The Big
and Little Vermilion rivers enter the Illinois just above this station.
Bench mark No. 1is at the east end of the north abutment on the
second stone step from the east wing wall. It is a square marked
“U. S.” cut in the stone. Elevation, 114.704 feet below the Chicago
datum. Bench mark No. 2 is at the east end of the south pier and is
a square marked ““U. S.” cut in the stone. Elevation, 113.243 feet
below the Chicago datum. The gage is set with its zero at the same
elevation as the zero of the Chicago datum, thus giving directly the
elevation of the river surface below this datum.

ILLINOIS RIVER AT OTTAWA, ILL.

This station is located at the Chicago, Burlington and Quincy Rail-
road bridge at Ottawa, Ill., below the mouth of Fox River. It was
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established November 11, 1902, by E. H. Heilbron. The gageis a
plain staff graduated to feet and tenths, and fastened to the center pier
of the bridge, and is read twice daily by D. C.-Woods. The channel -
is straight for a thousand feet above and below the station. The banks
of the river are made up of the railroad embankment. The bed of the
stream is composed of gravel. The bench mark is *“U. 0 S.” cut in
the east point of the north pier of the Chicago, Burlington and Quincy
Railroad bridge. Elevation, 48.638 feet above the Hennepin datum,
and 103.156 feet below the Chicago datum. The gage is set with its
zero at the same elevation as the zero of the Chicago datum, thus
giving directly the elevation of the river surface below this datum.

FOX RIVER AT OTTAWA, ILL.

This station was established November 10, 1902, by E. H. Heilbron.
It is located at the Main street highway bridge over Fox River at
Ottawa, Ill. The gage is a plain staff fastened to the abutment of the
bridge, graduated to feet and tenths, and is read twice daily by D. C.
Woods. The measurements are taken from the bridge. The channel
is straight for 300 feet above and 600 feet below the station. The
banks are both high. The bed of the stream is rock and gravel. The
bench mark is the top step of the east concrete abutment of the street
railway bridge over Fox River at Main street, Ottawa, Ill. It is on
the south wing wall at the south end of the parapet wall. Elevation,
99.940 feet below the Chicago city datum, and 51.854 feet above the
Hennepin datum. The gage is set with its zero at the same elevation
as the zeyo of the Chicago datum, thus giving directly the elevation of
the river surface below this datum.

ILLINOIS RIVER NEAR SENECA, ILL.

This station was established November 9, 1902, by K. H. Heilbron.
It is located at the Kansas and Southern Railroad bridge, 2 miles from
Seneca, I1l. The gage is a vertical staff graduated to feet and tenths
and fastened to the center pier of the bridge. It is read twice daily
by Augusta Ebeling. The measurements are taken from the bridge.
The initial point for sounding is on the left bank. The channel is
straight both above and-below the station. Both banks of the stream
are high. The bed of the stream is composed of gravel. The bench
* mark is a cut in the southwest corner of the south abutment of the
Kansas and Southern Railroad bridge marked © S. D. B. M. Eleva-
tion, 77.220 feet below the Chicago city datum. The gage is set with
its zero at the same elevation as the zero of the Chicago datum, thus
giving directly the elevation of the river surface below this datum.

This station was established to show the discharge of the Mazon
River, which enters the Illinois a short distance above the station.
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ILLINOIS RIVER NEAR MINOOKA, ILL.

This station was established November 7, 1902, by E. H. Heilbron.
It is located at the Elgin, Joliet and Eastern Railroad bridge, which
crosses the river a short distance below the Kankakee cut-off and 5
miles south of Minooka, Ill. The gage is a plain staff fastened to the
center pier of the bridge and graduated to feet and tenths. It is read
twice daily by Jesse A. Lyons. The measurements are taken from a
cable and boat. The initial point for sounding is on the left bank.
The channel is straight for 1,000 feet above the station and 2,000 feet
below. The right bank is low and liable to overflow. The left bank
is high. The bed of the stream is gravel. The bench mark is a cut
in the stone on the south abutment of the Elgin, Joliet and Eastern
Railroad bridge. 1t is marked S.D. @ P. B. M. Its elevation is 85.080
feet above the Hennepin datum and 66.764 feet below the Chicago
city datum. The gage is set with its zero at the same elevation as
the zero of the Chicago ‘datum, thus giving.directly the elevation of
the river surface below this datum.

This station was established to determine the flow of Kankakee
River.

DESPLAINES RIVER ABOVE THE MOUTH OF KANKAKEE RIVER, NEAR
CHANNAHON, ILL.

This station was established October 24, 1902, by E. H. Heilbron.
"It is located just above the mouth of the Kankakee cut-off, and 2 miles
below the mouth of Dupage River, near Channahon, Ill. The gage
is a plain staff graduated to feet and tenths and nailed to a tree. Itis
read twice daily by E. A. Himes. The measurements are taken from
a cable and boat. The initial point for sounding is on the left bank.
The channel is straight for a thousand feet above the station and
slightly curved for a thousand feet below. The right bank is high
and rocky, and the I. and M. Canal runs along the bank. The left
bank is high, and the Kankakee cut-off enters the river just below the
gaging station. The bed of the stream is gravel. Bench mark No. 1
is a nail driven into the north side of an elm tree about 2 inches in
diameter, on the Illinois and Michigan Canal towpath, 150 feet north
of the Kankakee cut-off. Elevation, 81.501 feet above the Hennepin
datum and 70.293 feet below the Chicago city datum. Bench mark
No. 2 is a nail in the east root of an elm tree on the east bank of Des-
plaines River, 50 feet east of the water edge and 200 feet north of
the Kankakee cut-off, opposite the point where the I. and M. Canal
and Desplaines River are separated. Elevation, 74.204 feet below the
Chicago datum. The gage is set with its zero at the same elevation
as the zero of the Chicago datum, thus giving directly the elevation of
the river surface below this datum. ]

This station was established in order to determine the flow of Dupage
River.
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DESPLAINES RIVER ABOVE THE MOUTH OF JACKSON CREEK, NEAR
CHANNAHON, ILL.

This station was established October 23, 1902, by E. H. Heilbron.
It is located just above the mouth of Jackson Creek, 24 miles southwest
of Millsdale, IIl. The gage is a vertical staff graduated to feet and
tenths, and is read daily by Ruth Alexander. The measurements are
taken from a cable and boat. The initial point for sounding is a red
hub, driven in the ground on the left bank near the end of the cable.
The channel is straight for about 8,000 feet both above and below the
station. Both banks of the stream are low and liable to overflow,
but a few feet from the top of the banks on either side are high ridges,
which never overflow. Measurements can be made at all stages. . The
bed of the stream is gravel. The bench mark is the top of a red-oak hub
(the initial point for sounding) driven in the bluff between Jackson
Creek and the south bank of the Desplaines River. It is about 300
feet west of the west line of sec. 15, T. 87 N., R. 9 E., third principal
meridian, and is on the farm owned by George Alexander. Elevation,
64.262 feet below the Chicago datum. The gage is set with its zero at -
the same elevation as the zero of the Chicago datum, thus giving
directly the elevation of the river surface below this datum. This sta-
tion was located to give the discharge of the upper Desplaines River.

WABASH RIVER DRAINAGE BASIN.

The drainage basin of the Wabash embraces an area of about 33,000
square miles, distributed as follows: In Ohio, 400 square miles; in
Indiana, 24,350 square miles; in Illinois, 8,250 square miles. It
drains, therefore, slightly more than two-thirds of Indiana, the area
of the State being 35,910 square miles. Of the portion in Indiana,
about one-half is embraced in the drainage areas of the East and West
White rivers. By including these drainage areas with the Wabash,
the entire basin has a nearly symmetrical, broadly ovate form. Not
including the White River system, the Wabash Basin is an unsym-
metrical, elongated tract, curving around White River.

The length of the valley occupied by the Wabash is about 450 miles,
but the length of the stream is fully 500 miles, for the river in its
lower course makes several oxbow curves within the valley. The
source of the river is about 1,000 feet above tide, while its mouth at
low water is but 311 feet. The average fall, if we estimate the stream
to have a length of 500 miles, is therefore about 16.5 inches per mile.
The rate of descent is far from uniform, being much more rapid in the
upper portion than in the lower. There are also many rapids, sepa-
rated by pools or sluggish portions of the stream. The elevation of
the stream is accurately determined at many points, but in the absence
of a careful measurement of the length of the stream the rate of fall
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is only approximately known. The section above the point where the
river enters the old lake outlet, estimated to have a length of 100 miles,
has a fall of about 300 feet, or 3 feet per mile. Railway levels and
canal surveys at the point where the river joins the old lake outlet"
show its elevation to be nearly 700 feet above sea level, the altitudes
reported varying between 696 and 699 feet.

The following table gives the elevation and fall at various points in
this basin:

Tables of altitudes and distances along Wabash River.

Location. %ﬁgt?:ggd Altitude. R Fﬂ}lger
Miles. Feet. - Feet.
SOUTCE -« - oot et 0.0 | 1,000.0 0. 00
Huntington. ... ... ... ... 100.0 699.0 36. 00
Mouth of Salamonie River. ... .. ... ___._____.. 15.0 667.0 25. 56
Mouth of Missigsinewa River.._......___......... ‘ 20.0 633.0 20. 40
Légansport ...l ... 20.0 ]  583.0 30. 00
Lafayette . ... .. ..... 50. 0 5086. 0 18. 48
Attica ..ol ... 25.0 487.0 9.12
Covington .. ... ... iii. 20.0 470.0 10.20
Terre Haute ... . .. .. . .. ... ........ 55.0 447.7 4.80
State line .. ... ... 14.6 440. 6 5.80
Hutsonville, Il .. ... ... . .. .. ... 29.0 424.6 6.60
Vincennes - . ... ... ... ... 46. 4 398.8 6. 60
Mouth of White River. .....oooooooooeoa . 32.5 376.5 8.30
Grayville, I ... 28.0 365.0 5. 00
Mouth of Little Wabash ... ... _.......... 46.0 323.0 11.00
Mouth of Wabash River.. . ... .__.___.._..... 16.0 311.0 | 9. 00
|

During 1902 the United States Geological Survey maintained sta-
tions in this basin at Terre Haute and at Lafayette, Ind.

WABASH RIVER AT TERRE HAUTE, IND.

Gage heights of the Wabash River have been observed at the Terre
Haute water works since August 2, 1902, by D. M. Raubarger, as
shown in the following table: :
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Daily gage height, in feet, of Wabash River at Terre Haute, Ind.

‘Day. Aug. | Sept. | Oct. | Nov.| Dec. ‘ Day. Aug. [Sept. | Oct. [ Nov.| Dec.
| |

1902. 1902.
R R 0.60 | 5,00 | 1.00 | 4.10 /| 17 . ....occ.ion 2.65 1 0.30 | 3.45 | 3.35 8.50
b2 (R .55 | 5,25 | 1.00 | 4.70 || 18......o.c.aea. 2.60 | .40 | 2.55 | 3.14 9.15
2 5.20 | .50 | 5.00 | 1.00 | 6.40 1| 19... .. ... 2.30 | .35 | 2.80 | 4.40 9.55
R 515 | .50 | 5.86 | 1.00 | 7.40 || 20....c.euiinnnn, 2.65 | .40 | 2.50 | 5.15 | 10.40
[ 4.20 | .4516.90 [ 1.20| 7.60 [ 21 ... .......... 1280 | .35]2.65|5.80 | 12.80
[ S 5.05 | .70 1 7.85 | 1.50 | 8.90 || 22 .. ............ 2.85 | .30 | 2.45(5.20 | 14.85
T e 4.45| .90 | 7.65|1.90 | 8.40 | 28......ciiiiian 2.50 | .30 |2.80|4.85 | 15.80
[ 4.05 | .75 | 8.65 2,60 | 6,65 | 24 ... .......... 1215 | .40 |2.55 | 4.25 | 15.65
L 3.75 | .50 | 8.00 | 3.20 | 5.85 || 25.........o.iioon 11,80 | 2.80 | 2.10 | 3.90 | 15.10
L 3.06) .30 6,70 3.25 | 4.95 | 26..._ ... ........ ’\ 1.55 | 8.80 | 1.90 | 3.45 | 16.00-
b B 2.90 | .20|5.70 | 3.30 | 4.65 | 27 ... ........ 1.20 | 2.80 | 1.60 | 8.30 | 15.35
12 2,50 | .25 | 4.45 | 4.06 | 5.60 || 28.._ .............| 1,50 | 4.50 | 1.60 | 2.50 | 14.50
b 1 2,30 .10 | 3.50|4.00| 5.75 || 29, ..iiiian... .95 | 4.80 | 1.45 | 2.80 9.30
14 oeiiiiiiiiae, 2.30| .45 | 38.456 | 4.00 | 6.30 | 30......iiiiaiias .80 | 3.60 | 1.35 | 5.40 7.40
b 1 2.40 | .35/8.50 8.7 | 570 ! F3 S, .80 |..nn-s 115 |...... 6.80
16 e 2.70 | .40, 4.10 | 3.45 | 8.40 }

WABASH RIVER AT LAFAYETTE, IND.

This station was established May 2, 1901, by George E. Waesche,
and is carried on in connection with the Civil Engineering College of
Purdue University. It is about one-half mile above Brown street
bridge, Lafayette, Ind., and about one-fourth mile below the West
Lafayette Pumping Station. The gage is on the left bank and is in
two parts. The lower portion is a 2-inch by 4-inch white pine plank,
graduated to feet and hundredths, extending down into an 18-inch
sewer pipe, into which the water from the river is admitted. The
upper portion of the gage is graduated to feet and tenths and is nailed
to a large sycamore tree. '

The measurements are made by means of a boat held in place by a
wire cable. The cable is adjustable so that it can be placed at any
height above the surface of the water. The initial point for sounding
is a gas-pipe plug set firmly in the west bank 25 feet east of the pole
which supports the west end of the cable. The channel is straight
both above and below the station, and is unobstructed except for a
small sand bar at the mouth of a small stream which enters the river
1,500 feet above the station. The current is uniform. The banks are
low and overflow at high water. The bed of the stream is a gravelly
mixture, comparatively smooth, and slightly shifting. The bench
mark is the head of a brass rod embedded in a block of concrete placed
about 150 feet upstream from the gage. Its elevation is 515.046 feet
above sea level and 14.31 feet above the zero of the gage. The gage
is read by the students of Purdue University.

IRR 83—03——12
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List of discharge measurements of Wabash River at Lafayette, Ind.

Date. Hydrographer. h(e}iagglrft. Discharge.
1901. Feet. | Second-feet.
May 9| S.A.Coffin and H. B. Holman ........ocooooooeooaa. 2.70 3, 850
May 15 |..... dO e e eeeeaeaaas 2.13 2,832
May 20 |..... 16 Lo 1.63 2,212
Sept. 28 | G. H. Cook and L. W. Dinsmore . ..« covceenenonne .. .36 530
Oct. 4 |..... 16 1o e e emaeemmeeaeaaoaoa .31 497
Nov. 9 |..... dO o .75 887

1902.
Mar. 22 | G.H. Cook and L. W.Dinsmore . . .- ... ... ..__....... 3.50 5,244
Mar. 24 |..... s 0 T 1.40 1, 822
May 3| .....do ... .. ... e 2.00 2,496
June 4 7.35 11, 692
June 4 7.35 12,160
July 26 3.12 3,953
July 26 |..... QO i 3.12 4,089
Daily gage height, in feet, of Wabash River at Lajayette, Ind.
Day. Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1901. :

O AU 1.52| 530 | 2.90| 6.10| 2.05| 0.32| 0.56| 0.33| 0.84| 0.87

2 1.65| L72| 5.35| 2.66| 520 18 | .30| .55| .3t| .82| .88

E S 2.10 | 3.10| 4.85 | 2.50 | 4.22| 1.55| .29| .54| .31| .81 .88

S 2.18 | 4.25| 5.37 | 2.46| 3.20| 1.50 | .28 | .55( .31| .80 .87

B eeas 1.90 | 4.90| 4.70 2.30 | 3.05| 1.55| .27{ .54 .31| .81 .85

6 1.80 | 4.70 | 3.88| 2.16 | 3.47| 1.52| .28 .54| .34| .83 .85

e 1.78 | 4.45| 3.47| 2.25| 3.44| 1.40| .28 .55 .38 .82 .85

- S 1.80| '5.15| 3.67 | 2.30 | 3.02| 1.25| .27 | .56| .40| .79 .93

O 1.80| 5.92| 375 240 2.73| Li12| .26| .57| .41| .77 .97
100 o 1.78 | 11.70 | 3.45 | 2.75| 2.45| 1.02| .26| .57 .43( .78 | 110
F D 1.77 | 16.65 | 3.22| 2.78 | 2.12| .98| .27| .57| .45| .8 | 1.20
120 it 1.67|17.22| 3.00| 2.82| 1.97| .97| .26| .58| .90} .87 | 1.30
) & T 1.62 | 16.15 | 2.82 | 2.60| 1.90| .90| .25| .59 | 1.85 .88 | 2.25
A T 1.61 1464 ] 2.72| 230 | 1.75| .8 | .25| .66 | 2.25| .8 | 4.20
15l 1.60 | 13.00 | 2.85| 2.20 | 1.58| .77 | .24| .50 | 3.65| .8 | 5.40.
(RO 1.60 | 11.20 | 2.87 | 2.05| 1.50| .73| .25| .50 | 3.3L| .8 | 5.10
17t 1.68| 9.51| 2.87| 1.8 1.48| .71 | .25| .49| 2.8¢| .88| 6.62
18 e 213 9.65| 3.50 | 172 | L.38| .69 | .24| .46 2.43| .8 | 6.80
19 it 2.15| 8.85| 6.30| 1.68) 1.47| .70 | .25| .43| 2.03| .84 | 6.26
20 2.58 | 8.55| 30| 170 L78| .69 | .26| .44| 178| .83| 6.17
b 2,50 | 887| 815| 1.68| 2.68| .61| .27| .45| 157| .8 | 6.15
22 2.10 | 7.70 | 7.40 | 1.70 | 3.55| .56 .27 .46 1.40 | .8 | 6.15
28t 2.27| 6.70 | 545 1.77| 3.40| .52| .28| 45| 1.28, .88 | 6.13
D 2.20 | 7.00] 5.21| 1.83| 2.97| .48| .26| .43| 118! .88| 6.07
b S 2.04|10.50 | 5.80 | 2.04| 2,60 .46 .30| .41| L11| .88| 6.05
U 1.82 | 12.95 | 5.50 | 2.60 | 2.40 | .41 | .78 | .41| L.04]| .89| 6.04
s SRS 170 |11.40 | 4.80 | 2.63| 2.41| .39| .73| .40| 1.00| .90 | 5.98
D S 161 9.25| 4.20| 2.58| 253 | .39| 70! .38, .96| .89| 5.9
29, 7.32| 3.80| 4.65| 2.65| .39, .68| .36| .93| .88| 5.93
1 R P 6.06| 3.30| 7.80| 2032 .37| .55 .3| .91| .87 | 5.80
E) USRI SR 5.10 [....... 7.10 |.eeeen. .85 | .56 ... .88 |....... 5.65
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Daily gage height, in feet, of Wabash River ut Lafayette, Ind.
Day. Jan, | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.
1902. .
1ol 5.40 |ooioo|eaaaaan 7.50 1 1.85 1.60 | 17.85| 5.80 | 1.20 | 5.60 1.91 3.25
S 5.30 |ocoiifeaaaans 5.95( 1.95| 1.75|17.35| 5.92| 1.37 ] 5.28 | 1.87 4.50
R S 15 2 DN S 5.00{ 1.8 | 3.65|16.35 | 4.40 | 1.62 ] 4.8 | 1.8 6.25
............. 4,201 2,10 | 7.05|15.60 | 3,60 | 1.60 | 580 1.78 8.00
............. 3.90 | 2.15| 6.93|13.60| 3.00| 1.38}| 7.15| 1.79 7.70
............. 3.7 | 2.35| 6.10| 11.10 | 2.75 | 1.24| 7.60 | 2.12 6.04
9.10 | 2.55| 1.12| 6.72! 2.78 5.20
8.70 | 2.40| 1.13| 5.65]-3.00 4.66
7.50 | 2,22 1.10 | 4.81 | 2.76 3.92
6.75 | 2.10| 1.08| 4.25, 2.53 3.45
580 2.05| 1.09| 4.12{ 2.75 3.56
5,00 1.88| 1.14| 3.72( 8.19 3.74
4.34 | 1.75 1.16 3.3 | 3.33 3.85
8.87 | 1.72| 1.24| 4.50 | 8.15 3.65
3.60 | 1.70 | 1.28 | 4.12 | 3.08 3.75
2.95 ] 1.54| 1.30 3.38 | 3.04 4.90
2.65 1.40 | 1.18 | 3.08 | 3.18 7.7
2.60 | 1.30 | 1.14 | 2.85 | 4.20 9.12
2.70 | 1.21| 1.10 | 2.82 | 5.68 8.35
4.80 | 1.67| 1.05| 3.20| 5.53 7.95
5.60 | 1.92| 1.02| 3.24 | 5.80 10.70
500 1.8 | 1.05 | 3.08 | 4.30 14.38
4.35 1 1.60 | 1.32 | 2.77 | 3.82 15.46
420 1.40 | 2.02 | 2.50 | 3.37 | 14.40
3.66; 1.31| 3.15| 2.30 | 3.07 11.75
3.08 1.25| 492 2.22| 295 | 914
2.80 | 1.20| 4.75 | 2.18| 2.8¢| 7.9
3.20 | 1.20 5.45 | 2.16| 2,81 6.65
3.65 | 1.17| 5.45 | 1.98 | 2.90 6.08
3.60 | 1.12 5. ?5 1.91 3.12 5.37
: 3.50  1.12 |....... 1.91 |....... 4.47
I
Rating table for Wabash River at Lafayette, Ind., for 1901 and 1902.
h(g?ggk?t. Discharge. hg?gg};at. Discharge. h%?ggt?t. Discharge. h(g?ggl(ft. Discharge.
Feet. Second-fect. Feet. : Second-feet. Feet. Second-feet. Feet. Secondi-feet.
0. 00 260 1.75 | 2,160 3.50 5, 080 6.00 9,780
.25 430 2.00 1 2, 550 3.7 5, 560 7.00 11, 660
.50 645 2.25 ‘ 2, 940 4. 00 6, 020 8.00 13,540
.75 880 2. 50 3,340 4.25 6, 490 9. 00 15,420
1.00 1,170 2,75 3,760 4.50 6, 960
1.25 1,490 3.00 4,180 4,75 7,430
1. 50 1,810 3.25 4,620 5.00 7,900
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Estimated monthly discharge of Wabash River at Lafayette, Ind.
[Drainage area, 7,314 square miles.]
Discharge in second-feet. Run-off.
Month. jecond-feet 5
Maximum.N Minimum. | Mean. - sp?elf;ﬁgére Dj}éﬂ;n
1901.
January ¢ ..o e
February 2to 28 _._______._... 3,490 1,950 2,322 0.32 0.33
March_ ... .o ... .. 30, 850 1,840 14, 607 2.00 2.31
April ..o, 14,110 3, 710 7,031 .96 1.07
MaY - oo 13,170 2, 060 3, 686 .50 .58
June ... ..._. 9,970 1, 650 3,777 .52 .58
July. .ol 2, 630 510 1,098 .15 .17
Auvgust - ... ... .. 930 430 518 .07 .08
September ... ... ... 730 510 638 .09 .10
October ... _ ... ... .. ... 5, 370 480 1,571 .21 .24
November .. ... ... .._... 1, 060 910 1,003 .14 .16
December ... .. ... _....... 11, 280 1, 000 6,121 .84 .97
1902.

January 1to24e_ .| ... ... .. 3,596 0.49 0.44
Februarye .. e e
March 19 to316_ ... JRU AN I 5, 567 .76 .87
April ... 12, 600 1, 650 8,771 .52 .58
May 1 to 14; 18,21,22,23 ... _.|. ... _.|ocoeee.... 2,632 .36 .24
June - ... ... ... 28, 950 2, 230 7,708 1. 05 1.17
July. .ol 32, 050 3,510 10, 924 1.49 1.72
August _ ..o .. ... 9, 620 1,320 2, 882 .39 .45
September ... .. ... .. 8, 740 1, 190 2,706 .37 .41
October ... __ .. ... ...... 12,780 |« 2,410 5,796 .79 .91
November ... ... ... ... .. 9,410 2,210 4,530 .62 .69
December ... .. ... .. ... 27,550 4, 620 11, 587 1.58 1.82

aMissing record due to ice.

MUSKINGUM RIVER DRAINAGE BASIN.

Muskingum River is formed by the junction of Walhonding and
Tuscarawas rivers in the east central part of Ohio; flows south, and
enters Ohio River at Marietta, Ohio. In this drainage basin the .
United States Geological Survey has two stations—one on Jonathan
Creek at Powells, Ohio, and the other on Licking River at Pleasant

Valley, Ohio.
ville.
of the late B. H. Flynn.

These two streams enter the main river near Zanes-
The hydrographic work during 1902 was under the direction



NEWELL.] MUSKINGUM RIVER DRAINAGE BASIN. 181

JONATHAN CREEK AT POWELLS, OHIO.

Jonathan Creek flows into Muskingum River a short distance below
Zanesville, Ohio.

The gaging station at Powells was established November 15, 1902,
by Benjamin H. Flynn. It is located on the railroad bridge one-fourth
of a mile north of the railroad station. The gage is a plain staff grad-
uated to feet and tenths. The channel is straight both above and
below the station. The river is confined to its channel by the railroad
embankments. The bed of the stream is rocky. Low-water dis-
charge measurements are made by wading; high-water measurements,
from the bridge. The bench mark is a cut on the downstream side of
the wing wall of the left abutment; elevation, 7 feet above the zero
of the gage. :

The following discharge measurements were made during 1902:

November 15: Gage height, 0.80 feet; discharge, 19 second-feet.
December 12: Gage height, 2.18 feet; discharge, 702 second-feet.

Daily gage height, in feet, of Jonathan Creek at Powells, Ohio.

Day. Nov. | Dec. Day. Nov. | Dec. Day. Nov. | Dec.
1902 i 1902. 1902
S DU DR F0.90 || 120 2.70 || 2eiieiian.. .00 | 1.40
b DI ) 3 | I . SO SO 2.20 || 24 eiiii L .90 | 1.00
E 2N b O (1 | e SN PO 1.80 || 25 eeeeiiiina. 1.00 | .90
4o, U 1,00 || 15 ee e e 1,80 || 260 oceeeeeen. 1.00 | .90
| N P, 1.00 || 16....... s 0.80 | 8.00 | 27... .. ... ..... 1.00 | 1.40
[ RN D 1,00 || 17ceiee i 80| 2,70 || 28 .90 | 1.40
[ P P L90 || 18 1.30 | 1.80 ([ 29................. .90 | 110
- T B 90 || 19. ... 295 | 1.60 | 80.. ..o .90 | 1.00
[ T 90 (1200 .o il L90 | 1.30 {1 81t 1.40
b L U S 90 et .85 | 1.60
| S N D 100} 22 et .95 | 1.70

LICKING RIVER AT PLEASANT VALLEY, OHIO.

Licking River flows into the Muskingum at Zanesville.

The gaging station at Pleasant Valley was established November 14,
1902, by Benjamin H. Flynn. It is located at the highway bridge 300
feet north of the railroad station at Pleasant Valley, Ohio. The lower
part of the gage is inclined and spiked to a post driven into the bank.
The upper part is vertical and spiked to a tree. It is graduated to read
direct to feet and tenths. The channel is straight for 200 feet above
and 300 feet below the station. The banks are high and not liable to
overflow except in extreme floods. The bed of the stream is gravel
and clay. The low-water measurements are made by wading and the
high-water measurements from the highway bridge. There are three
bench marks. The first is a copper nail on the gage tree; elevation,
13 feet above the zero of the gage. The second is some copper nails
on a walnut tree 200 feet west of the gage; elevation, 15 to 17 feet
above the zero of the gage. The third consists of copper nails on a
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telephone pole north of the tree; elevation, 13 to 16 feet above the zero

of the gage. The initial point for sounding is a cross on the top stone

of the down stream side of the right abutment of the highway bridge.
The following discharge measurements were made during 1902:

November 14: Gage height, 1.58 feet; discharge, 121 second-feet.
December 13: Gage height, 5.49 feet; discharge, 2,281 second-feet.

Daily gage height, in feet, of Licking River at Pleasant Valley, Ohio.

Day. Nov. | Deec. Day. Nov. . Deec. Day. i Nov. | Deec.
. R O \ i

1902 1902 1902
T 2.50 || 12, ... 700 28, 2.00 | 3.80
D L. 2.80 || 18 . oo ceveeee] BUTO 24 il 2,00 4.00
8. ST BT 2.80 || T4e. oo 1.60 | 5.60 || 26..... ... 210 3.9
Ao 400 |[ 150e e D160 | 450 1 26, C2.40| 3.00
U DR 3.30 || 16 eneeeeee . {150 | 9.60 || 27 .o o... C 270 | 8.00
i ST B 3.00 || 17 1.50 | 11.40 f| 28, o.. L2890 | 2.70
SR DR 2.70 | 18 370 1 6.50 || 29. ..., [ 280 2.70
T I 270 | 19 oo 3.80 | 4.90 |/ 80.........o....... 12,50 | 2.60
L . R 2,60 || 200 ... ..., 2.60 4,00 || 8oL, N .! ....... 2.60
100, 2.60 || 21...e . 2,30 | 3.90
L PR DU 2,50 {22 210 | 4.20 ) l

MONONGAHELA RIVER DRAINAGE BASIN.

Monongahela River rises in the central part of West Virginia and,
flowing north, crosses into Pennsylvania. At Pittsburg it unites with
the Allegheny, forming the Ohio. Its principal tributaries are the
Youghiogheny, which flows into it about 15 miles above Pittsburg,
and the Cheat, which joins it just north of the Pennsylvania line.
Under the direction of E. G. Paul, the United States Geological Sur-
vey is maintaining a station on the Youghiogheny, at Friendsville,
Md., and one on the Cheat, at Uneva, near Morgantown, W. Va. '

YOUGHIOGHENY RIVER AT FRIENDSVILLE, MD.

This river rises in Garrett County, Md., and flows in a northwesterly
direction into Pennsylvania, where it empties into Monongahela River
15 miles above Pittsburg. Its source is on the western slope of the
Allegheny Mountains, at an elevation of about 2,900 feet. The aver-
age fall of the stream for 19 miles above its mouth is about 2 feet per
mile, but above this point it soon increases to an average fall of nearly
5 feet per mile. The bank height above low water ranges between 15
and 28 feet, and the average width between banks from the mouth to
West Newton, Pa., is 546 feet. The following heights of the high
water of February, 1897, above low-water stage, at various points in
Pennsylvania, were furnished by George M. Lehman: Whikett, 18
feet; Jacobs Creek, 10 feet; Smithton, 14 feet; Port Royal, 17 feet;
Snyder, 16 feet; West Newton, 20 feet; Suterville, 22 feet; Buena
Vista, 26.5 feet; Coulterville, 28.5 feet; Boston, 29 feet; McKeesport,
28.5 feet.
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A measurement of Youghiogheny River was made October 13,1892,
with surface floats, at Ohio Pyle, Pa., by Kenneth Allen, in connec-
tion with an investigation of a water supply for the works of the H. C.
Frick Coke Company. It was during a period of extreme drought,
and the discharge was found to be 106 second-feet.

The station at Friendsville, Md., was established by E. G. Paul, on
August 17, 1898. Measurements are made from the iron highway
bridge connecting the east and the west portion of the village. The
wire gage is 20 feet from zero to the end of the weight, and is referred
toa scale board 14 feet long, graduated to feetand tenths. The channel
is straight for several hundred feet above and below the bridge. The
bed is rocky and the banks are high and not subject to overflow. The
observer is J. H. Cuppet, a merchant residing within a short distance
of the gage.

The following discharge measurement was made in 1902 by R. B.
Hayes:

August 22: Gage height, 4.4 feet; discharge, 208 second-feet.

Daily gage height, in feet, of Youghiogheny River at Friendsville, Md.

Day Jan. | Feb. | Mar. | Apr. | May.| June. | July. | Aug.|Sept.| Oct. | Nov.| Dec./

5.60 [10.02 | 5.30 | 4.90 | 5.00 | 6.80 | 4.50 | 3.90 | 4,20 | 4.20 | 5.80
5.40 | 8.80 | 5.40 | 4.90 | 4.80 | 6.70 | 4.60 | 3.90 | 4,20 | 4.20 | 5,80
5.20 | 8.10 | 5.60 | 4.80 | 4.70 | 6.70 | 4.90 | 3.90 | 4.30 | 4.20 | 5.90
5.10 [ 6.30 | 5.70 | 4.70 | 4.60 | 6.60 | 4.80 | 3.90 | 4.40 | 4.10 | 5.90
5.00 | 6.10 | 6.40 | 4.70 | 4.50 | 6.00 | 4.50 | 3.80 | 4.30 | 4.10 | 5.80
5.00 [ 5.90 | 6.40 | 4.60 | 4.50 | 5.10 | 4.40 | 3.80 | 4.30 | 4.10 | 5.80
5.00 | 5.70 | 6.50 [ 4.60 | 4.50 | 4.80 | 4.30 { 3.90 | 4.30 | 4.20 | 5.90
5.00 | 5.50 | 6.60 | 4.60 | 4.50 | 4.60 | 4.30 | 3.90 [ 4.20 | 4.20 | 5.70
5.00 | 5.40 | 6.60 | 4.60 | 4.50 | 4.80 | 4.20 | 3.90 | 4.20 | 4.20 | 5.60
5.00 | 5.60 | 6.50 | 4.60 | 4.40 | 5.00 | 4.20 | 3.90 | 4.40 | 4.20 | 5.60
5.00 | 6.20 | 7.40 | 4.50 | 4.30 | 4.90 | 4.20 | 3.90 | 4.40 | 4.20 | 5.50
5.00 | 7.10 | 8.20 | 4.50 | 4.80 | 4.70 | 4.20 | 3.90 | 5.30 | 4.20 | 8.50
500|850 7.80 | 4.50 | 4.50 | 4.50 ;4.10 | 3.80 ;5.30 | 4.20 , 7.90
5.00 | 8.10 | 7.40 1 4.50 | 4.50 | 4.40 | 4.10 | 3.80 | 5.00 | 4.20 | 7.50
5.00 | 7.80 | 7.10 { 4.40 | 4.60 | 4.30 | 4.10 | 3.80 | 5.00 | 4.20 | 7.30
5.00 [ 7.30 | 6.70 | 4.40 | 4.70 | 4.30 | 4.10 | 3.80 | 4.70 | 4.20 | 8.20
5.00 | 6.90 | 6.80 | 4.40 | 4.70 | 4.30 | 4.10 | 3.80 | 4.60 | 4.20 | 8.60
5.00 | 6.40 | 6.80 | 4.50 | 4.70 | 4.50 | 4.10 | 3.80 | 4.60 | 4.20 | 8.30
5.00 | 6.10 | 6.60 | 4.80 | 4.60 | 4.70 | 4.20 | 3.80 | 4.50 | 4.20 | 8.00
5.00 | 5.90 | 6.30 | 4.90 | 4.60 | 4.80 | 4.30 | 8.80 | 4.50 | 4.10 | 7.30
5.00 | 5.60 | 5.80 | 4.70 | 4.60 | 4.70 | 4.40 | 3.90 | 4.40 | 4.10 | 6.50
5.00 | 5.50 | 5.40 | 4.80 | 4.50 | 4.60 | 4.40 | 3.90 | 4.40 [ 4.10 | 6.10 .
5.00 | 5.40 | 5.20 | 5.00 | 4.50 | 4.40 | 4.40 | 3.90 | 4.20 | 4.30 | 6.10
5.00 | 5.30 | 5.00 | 5.30 | 4.60 | 4.20 | 4.30 | 3.90 | 4.20 | 4.50 | 6.00
5.00 | 5.20 | 4.80 | 5.60 |- 4.80 | 4.20 | 4.20 | 4.00 | 4.10 | 5.40 | 6.00
7.40 | 5.10 | 4.70 | 5.70 | 4.80 | 4.20 | 4.00 | 4.00 | 4.10 | 6.20 | 5.90
6.50 | 5.10 | 4.70 | 5.80 | 4.90 | 4.40 | 4.00 | 4.00 | 4.20 | 6.00 | 5.80
7.80 | 5.00 | 4.70 | 5,80 | 4.70 | 4.50 | 3.90 | 4.00 | 4.40 | 6.00 | 5.50
...... 5.10 | 4.80 | 5.30 | 4.90 | 4.60 | 3.90 | 4.00 | 4.40 | 6.00 | 5.30
...... 5.10 | 4.90 [ 5,30 | 5.70 | 4.50 | 3.90 | 4.00 | 4.50 | 6.00 | 5.20
...... 510 {......0 520 |.......] 4.50!38.90|......14.30 |......| 510
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Rating table for Youghiogheny River at Friendsville, Md., for 1902.
h(é?,‘;,gtft. Discharge. h(g?ggiaet. Discharge. h(g?gg}ft. Discharge. hgflgg]ft. Discharge.
Feet, Seeond-feet. Feet. Second-zeet. Feet. Second-feet. Feet. Second-fect.

3.6 12 4.6 340 5.6 1,150 7.5 3,310

3.8 45 4.8 464 5.8 1,372 8.0 3,880

4.0 90 5.0 600 6.0 1, 600 9.0 5,020

4.2 150 5.2 770 6.5 2,170
4.4 230 5.4 955 7.0 2,740
Fistimated monthly discharge of Youghiogheny River at Friendsville, Md.
[Drainage area, 295 square miles.]
Discharge in second-feet. Run-ofi.
Month. Second- .
Maximum. | Minimum. | Mean. - f;;g e Ii%%th}t.;n
mile,
1902.
January ... ... ......... 3,082 400 992 3.36 3.87
February ... . ... ... _...... 3,196 600 879 2.98 3.10
March._.. .. . ... .. ..._.... 6,183 600 1,970 6. 68 7.70
April oLl 4,108 400 1,742 5.91 6.59
May. .. 1,372 230 551 1.87 2.16
June ... ... ... 1, 260 185 382 1.29 1.44
July. .ol 2,512 150 638 2.16 2.49
Avgust ... .. ... 530 65 181 .61 .70
September ... ... ... . ... 90 45 63 .21 .23
October ... . .. ... ... ... 862 120 | - 280 .95 1.10
November .. ... ... _______.. 1,828 120 426 1.44 1.61
December . ... ... . ... ... 4, 564 685 2, 066 7.00 8.07
The year ............_... 6,183 45 848 |  2.87 | 39.06
CHEAT RIVER NEAR MORGANTOWN, W. VA.

A cable gaging station was established July 8, 1889, by E. G. Paul,.
It was found desirable, after one or
two measurements, to move the cable a mile down the river to a place
where a more satisfactory cross section and better facilities for mak-
ing gage-height observations could be secured. An inclined timber
gage was established at the present station on August 21, 1902 The
present observer is Miss Anna Hastings.

The following discharge measurement was made in 1902 by E. G.

at Uneva, near Morgantown.

Paul:

August 20: Discharge, 299 second-feet.
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Daily gage height, in feet,' of Cheat River near Morgantoun, W. Va.

i
Day. Aug. [Sept.| Oct. | Nov.| Dec. Day. Aug. [ Sept. | Oct. | Nov. | Dec.
1902. 1902
R R 1.70 | 2.80 1 2.50 | 4.65 || 17 o] 1.40 | 3.00 | 2.20 | 10.45
2// ..................... 1.70 | 4.80 | 2.20 | 4.50 || 18- . oo fiaaaan 1.40 | 2.80 | 2.20 | 8.45
2 ZA Y P 1.70 1 3.65 [ 2.20 | 6.15 [ 19, ..o e 1.50 [ 2.65 | 2.00 | 7.50
L SR PO 1.80 1 3.40 [ 2.20 ) 6.40 || 200 ... ..ol )ieilll 1.40 | 2.45 | 2.00 | 5.65
L3 2 1.65 1 3.40 | 2.06 | 5.35 || 21 ... oialn. 1.80 | 1.40 | 2.45 | 2,15 | 4.40
[ PRI 2.30 | 3.45 | 1.90 | 4.60 || 22 .. ... s ..., 11,90 | 1.30 | 2.35 | 2,40 5.20
[ 2,00 | 3.05 215 416 | 23...cooeeeeinon.. 12,60 11.830 ) 2.20 | 2.835 | 5.50
) L PR SN 1.8 | 2.85 (2,20 | 410 /| 24, ... ..., 2.70 ] 1.30 ] 2.20 | 2.7 | 4.80
S PR 1.70 | 2.60 | 2.40 | 3.95 | 2h....c.iiiia..n 3.30 | 1.30 | 2.20 | 4.35 | 4.30
10 e 1.70 | 2.35 1 2,25 | 3.55 || 26...ceeiiiaiiiaiat 2.0511.45| 2.10 | 8.00 ;| 3.95
D ) P, 1.70 | 2.20 [ 2.20 | 6.70 || 27 ..o ..ooai... 1.90 | 1.70 | 2.20 | 6.60 | 3.45
120 1.60 | 5,45 | 2,20 [10.90 || 28. .. .o ..o.o..... 1.80 | 1.60 | 2.75 | 5.35 | 3.20
Y S, 1.60 ) 4.95 { 2.20 (10.50 || 29.........c....... 1.70 | 2,00 | 2. 66 455 | 8.35
) S P, 1.50 | 4.40 | 2.25 [10.50 § 80.. eenniiiaiaunn 1.70 | 2.05 | 2.60 | 4.05 | 4.75
15, el 1.50 | 3.75 | 2.20 | 8.95 | Bl................. 1.70 ...... 2,50 ... .. 4.55
b1 J U AT 1.45 | 3.80 | 2.20 | 6.70 ‘

KANAWHA RIVER DRA,INAGE BASIN.

The Kanawha Rlv’éf( ﬂowq ‘north thmugh West Vlrglnm, ]ommg the
Ohio River at Point Pleasant, W. Va. In its upper course it is known
as the New River, which rises in Watauga, Ashe, and Alleghany
counties, N. C. The area of the latter two counties is comprised
wholly within the drainage basin of the New River; their boundaries,
being along the mountain ridges, form the divides between the drain-
age basin of this river and Yadkin River on the east and of Holston
River on the west. The general direction of the river is northwest-
erly. At first the upper tributaries have a general northeasterly and
southwesterly direction, draining narrow valleys of the Greater Appa-
lachian Valley in Virginia. The main river cuts the Alleghany fronts
just below Pearisburg, Va., and the remainder of the drainage area is
confined to the State of West Virginia. For some distance the basin
divide follows the State line between Virginia and West Virginia, both
north and south of the point where the river pierces the Alleghany
front. The basin of New River is as beautiful and picturesque a sec-
tion of country as any in the eastern part of the United States. The
river itself is rapid. The country on its lower courses, through which
the Chesapeake and Ohio Railway passes, is noted for its scenic beauty.

The principal tributaries of the New River are Little River, which
empties near Radford, Va., and the Greenbrier, which rises in the
eastern part of West Virginia and joins the New at Hinton, W. Va.
The following is a list of the stations maintained in this drainage
basin by the United States Geological Survey, under the supervision
of E. W. Myers and D. C. Humphreys: New Riverat Fayette, W. Va.;
Greenbrier River at Alderson, W. Va.; New River at Radford, Va.;
New River near Oldtown, Va.; New River (North Fork) at Weavers-
ford, N. C.; New River (South Fork) at New River, N. C.
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NEW RIVER AT FAYETTE, W. VA,

This station, established by C. C. Babb and D. C. Humphreys July
29, 1895, is located just below the mouth of Wolf Creek, on the high-
way bridge of one span at Fayette, W. Va. The wire gage is on the
guard rail on the upper side of the bridge, about the middle of the
span, the scale being graduated to feet and tenths. The gage is
referred to four bench marks: First, the top of the bottom plate of
the lower plate girder at the end of the first panel from the left bank,
downstream side, 55.13 feet above the zero of the gage; second, the
top of the lower end of the coping on the main pier, right bank,
downstream side, 52.13 feet above the zero of the gage; third, the
bridge seat on the right bank, downstream side, 54.58 feet above the
zero of ‘the gage; fourth, the west corner of the abutment stone by
the Chesapeake and Ohio Railway station, 58.62 feet above the zero of
the gage. The channel is straight above and below the station, the
current is swift and without obstructions, except for immense bowlders
in the bottom. The bhanks are high, rocky, and not subject to over-
flow. The bed is constant in section. The observer is M. W. Brella-
han, manager of coal mine, Fayette, W. Va. The station was
discontinued May 22,1901. On August 11, 1902, it was reestablished.
The zero of the new gage is at the same elevation as the zero of the
old gage.

The following discharge measurements were made during 1902 by
D. C. Humphreys:

July 17: Gage height, 2.26 feet; discharge, 4,032 second-feet.
August 14: Gage height, 1.10 feet; discharge, 2,022 second-feet.

Daily gage height, in feet, of New River atiFayette, w. Va.

Day. Aug. | Sept. | Oct. | Nov. | Dec. Day. Aug. | Sept. | Oct. | Nov. | Dec.
1902 1902.
) Y S, 0.08 | 0.81 1.830| 4.05 | 17............ 0.80 | 0.05| 1.50 | 0.59 8.96
2 P, .10 .56 .90 8.95 ) 18.......... .60 03! 1.10 .57 9.90
| J Y PP, .02 .59 71| 6.30 || 19 as .78 .09 .40 .72 8.39
S (R .00 .9 .86 | 6.56 || 20............ 1.15 00 .60 [ 1.30 6.86
5 2 IR .08 | 1.10 .32 6.95 || 20eeeeii. ... 1.35 03 .96 | 2.80 5.50
[ S . .49 .91 .78 6.01 || 22....oa...ts .10 .12 .b0 | 2.22 4.80
2P B 1.20 | 4.30 Jil) 6,150 28, .25 .18 .20 ] 1.66 4.68
8 .88 | 2.71 V70| 552 || 24 iila.... .75 .19 .24 1.40 5.50
A P 110 1.8 1.31) 472 2. .70 .85 .29 | 1.50 5.00
b R 98] 1.18| 1.28| 4.15 || 26..euien. .. .68 .22 .25 | 2.47 4.38
1 1.25 .23 75 1.12 3.67 || 27 cieeiaeanan .50 .29 .24 3.02 4.00
) 1.20 | 1.04 .81 (961 3.27 28, ... .28 .00 .20 5.30 2.90
13 | 1.10 | 1.69 .76 V801 4,08 || 29, ... .iiaas 15| 1.12 .26 ] 5.08 2.50
4.t 1.10 1.00 | 1.05 . .71 7.95 || 80 caniannn. .48 1.15 56 | 8.90 2.40
) L 1.00 | 1.10| 2.20 62 886 || 31.. ... 2. R, 1,60 {....... 2.30
16...cceaaa.. .95 | 1.30 ] 2.00 .60 ] 8.90
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h%?ggﬁt. Discharge. h(ei?ggl‘ft, Discharge. h(z?ggﬁt. Discharge. hGe?gglft. Discharge.

t Feet. Second-feet. Feet. Sel;ond-feet. l Feet. Second-feet. Feet. Second-feet.
t 0. 0c 600 4.0 7,400 8.0 17,148 15.0 38, 960
. 2a 828 4.2 7,800 8.2 17,700 16.0 42,760
{ . 4a 1,068 4.4 8, 200 8.4 | 18,300 17.0 |. 46,560
I .6¢| 1,316 4.6 8, 600 86 | 18900 | 18.0 | 50,360
| .8a| 1,576 4.8 9, 040 8.8 | 19,500 | 19.0 | .54,160
10 1,862 5.0 9,480 9.0 | 20,100 | 20.0 | 57,960
1.2 2,194 5.2 9, 930 9.2 20, 700 21.0 61, 760
1.4 2,539 5.4 10,390 9.4 | 21,300 || 22.0 | 65,560
1.6 2, 887 5.6 10, 850 9.6 21, 900 23.0 69, 360
1.8 3,235 5.8 11, 350 9.8 22, 500 24.0 73,160
2.0 3,583 | 6.0 | 11,850 | 10.0 | 23,100 || 25.0 | 76,960
2.2 3,933 6.2 | 12,350 | 10.5 | 24,600 | 26.0 | 80,760
2.4 4,293 6.4 12, 850 11.0 26,100 27.0 84, 560
2.6 4, 669 6.6 | 13,350 || 11.5 | 27,600 | 28.0 | 88,360
2.8 5,053 6.8 13, 850 12.0 29, 100 29.0 92,160
3.0 5,439 7.0 14,398 12.5 30, 600 30.0 95, 960
3.2 5, 827 7.2 14, 946. 13.0 32,100 31.’ 0 99, 760
3.4 6,216 7.4 | 15,494 | 13.5 | 33,600 || 32.0 | 103,560
3.6 6, 608 7.6 16, 044 14.0 35,160 33.0 | 107,360
3.8 7,004 7.8 16, 596 14.5 37,060 34.0 | 111,160

a Discharge below 1 foot gage height is not well determined and must be considered as approximate.

Estimated monthiy discharge of New River at Fayette, W. Va.

[Drainage area, 6,200 square miles.]

Discharge in second-feet. Run-off.
Month
g S d-feet :
Maximum. | Minimum. Mean. }fgx‘ogquai‘% Di%%g;;n
mile. N
1902.
August 11t0 81, ... e 1,536 0.25 0. 20
September ... ... .. ... . ... 3, 061 600 1,224 .20 .22
October. ... ... ._....... 8, 000 828 1,999 .32 .37
November ... ... ............ 10, 160 948 2,893 .47 .52
December... .. ... . ... ... 22, 800 4,111 10,972 1.77 2.04
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GREENBRIER RIVER AT ALDERSON, W. VA.

This river rises on the western slope of the Allegheny Mountains;
in Pocahontas County, W. Va., and flows in a southwesterly direetion,
emptying into New River near Hinton, Summers County, W. Va.
The station was established by C. C. Babb and D. C. Humphreys, at
Alderson, W. Va., 21 miles above Hinton, August 1, 1895. Green-
brier River receives many short tributaries from the Allegheny Range,
and flows for the most part through a broken, hilly, and mountainous
country well covered with forests. The station is located one-half
mile above the mouth of Muddy Creek, on the county bridge at Alder-
son. The wire gage, length 28.37 feet, is in the third panel of the
second span, downstream side of the bridge. This gage is referred to
three bench marks: the first, on the upper end of the coping of the
first pier from the left bank, 21.75 feet above the zero of the gage;
the second, on the upper end of the bridge seat of the left bank abut-
ment, 21.61 feet above the zero of the gage; the third, on the stone
foundation of the water tank of the Chesapeake and Ohio Railway,
23.48 feet above the zero of the gage. A temporary bench mark has
been established on the lower end of the third floor beam, in the second
span from the left bank. TIts elevation is 22.47 feet above the zero of
the gage. The bridge consists of four spans 435 feet long. At ordi-
nary stages the water flows in two channels, between which is an island
600 feet long and 75 feet wide. The banks are high and not subject
to overflow. The bed is of rock and gravel and fairly constant. The
observer is W. J. Hancock; clerk in a hardware store at Alderson,
W. Va.

The following discharge measurements were made during 1902 by
D. C. Humphreys:

July 17: Gage height, 1.63 feet; discharge, 211 second-feet.
August 12: Gage height, 1.46 feet; discharge, 156 second-feet.
August 12: Gage height, 1.46 feet; discharge, 154 second-feet.
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Daily gage height, in feet, of Greenbrier River at Alderson, W. Va.
Day. Jan. | Feb. | Mar., | Apr. [May.|June.| July.| Aug. | Sept.| Oct. { Nov.[ Dec.
1902.
) 4.85 | 5.20 | 11.75 | 4.45 | 2.20 | 2.30 [ 2.35 | 1.50 | 1.86 | 1.70 | 1.56 2.70
b2 4.0 | 4.80| 7.00| 3.85|2.22|218(2.30{1.50|1.33|1.60 | 1.55 4.05
B e 3.60 | 5.06] 5.60| 3.53|2.23|2102.35|1.701.82{1.90|1.55 3.66
e 3.80 | 4.00| 4.50 | 3.30 | 2.24 | 2.05|2.38 | 1.60 | 1.35 | 2.00 | 1.60 4.25
5 3.00 | 8.92| 3.90| 4.04]2.25)2.00)2.30|1.5561.83]1.90 | 1.55 3.50
B 2.58 | 8.00| 8.45| 3.87|2.251.92|2.001.538|1.32|1.70 | 1.53 3.385
Y S 2.48 | 2.98 [ 3.45! 4.85(2.26|1.90 | 2,00 | 1.50 | 1.85 | 1.65 | 1.47 3.15
- T 2531 2.8 | 3.45| 5.45(2.23 (1.85}2.06 | 1.50 | 1.32 [ 1.55 | 1.47 3.05
¢ 2.631 2.90| 412} 5.85|2.20 | 1.80 | 2.10 | 1.50 | 1.28 | 1.52 | 1.42 2.85
100 2.55| 8.18| 5.77| 4.80(2.15)1.78 | 2.15 | 1.50| 1.25 | 1.52 | 1.43 2.85
B 2.50 7 2.30 | 5.40| 5.00|2.10 | 1.75 | 2.00 { 1.50 | 1.22 | 1.52 | 1.45 2.75
12l 2.35 1 2.85| 6.06F 4.67 [ 2.06;1.73 | 1.93 , 1.50 | 1.22 | 1.55 | 1.45 2.45
b b S 2.25( 2.30 | 7.58 | 4.50(2.00 | 1.75 | 1.82 | 1.46 | 1.22 | 1.75 | 1.45 | 3.10
B S 2,15 | 2.83) 7.76 | 315|198 |1.7811.801.42 | 1.25|2.12 | 1.46 5.15
15 2,00 2.30} 5.24 | 3.65|1.98 | 1.80 | 1.80 | 1.40 | 1.25 | 2.10 | 1.43 4,65
160 2,16 | 2.15| 5.46| 3.40|1.90 | 1.83 | 1.77 | 1.40 | 1.28 | 1.95 | 1.43 4.50
17 : 2,12 | 2.20| 7.65| 3.281.90 | 1.841.75 | 1.40 | 1.25 | 1.83 | 1.43 5.00
18l L. 12,10 215! 6.00 | 3.05]1.92 1.8 | 1.75 | 1.40 | 1.25 | 1.80 | 1.44 5.10
19 . 12,00 | 2.15| 4.65| 2.95|1.85 | 1.86 | 1.74 | 1.39 | 1.25 | 1.80 | 1.44 4.30
200 1.95| 2,10 3.90| 2.90|1.85 | 1.97 | 1.74 {1.88 | 1.20 | 1.756 | 1.45 3.50
21 .. 2.081 2.15| 3.50 | 2.8 {207 |1.95|1.70|1.38[1.20|1.65|1.45 3.30
22 L. 2.00| 2.15| 8.26| 2.77 [ 2.05|2.00 ) 1.68 | 1.86 | 1.20 | 1.55 1 1.45 3.00
2 e 2.17] 245} 3.00) 270|228 |2.10]1.601.85 | 1.20 | 1.55 | 1.55 3.35
240 .. 2.05| 8.10! 2,95 2.65(2.15|2.16 | 1.55 | 1.35 | 1.20 | 1.55 | 1.60 3.20
2B e 1.95| 7.821 2.93| 2.60|2.13|2.15| 1.50 | 1.30 | 1.22 | 1.55 | 1.64 3.00
26, . 2.10 8.42 3.03| 2.50!2.85 | 2.08{1.50 | 1.30 { 1.20 | 1.55 | 3.24 2.80
27 i 6.15| 6.45| 2.95| 2.45|3.50°| 1.95| 1.50 | 1.27 | 1.25 | 1.55 | 3.60 2.58
28, .. 6.95) 11.53 | 2.85| 2.30 |3.08 | 2.85} 1,60 | 1.25}1.75 | 1.65 | 3.45 2.30
29 e ‘ 4.75 |....... 6.10 | 2.30|2.80 | 2.80 | 1.50 | 1.18 | 1.66 | 1.55 | 3.40 2.30
B0 eiee Y490 L 7.75 | 2.25 | 2.60 [ 2.40 | 1.50 [ 1.25 | 1.70 | 1.56 | 2.73 | 2.45
Blooo i J 6.60 [-...... 5.90 ... loas|...... 1.50 | 1.8 ... 155 | ..... 2.5
i
Rating table for Greenbrier River at Alderson, W. Va., for 1902.
hcéggglfi;, Discharge. h%?ggl?t. Discharge. h(é?gglr?t. Discharge. h(e*?gglft. Discharge,
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.

1.2 60 3.0 1, 900 4.8 6,180 7.5 14, 000

1.4 120 3.2 2,330 5.0 6, 700 8.0 15, 600

1.6 220 3.4 2,770 5.2 7,220 9.0 19, 000

1.8 350 3.6 3, 240 5.4 7,740 10.0 22, 500

2.0 505 3.8 3,720 5.6 8, 300 11.0 26, 500

2.2 685 4.0 4,200 5.8 8, 900 12.0 31, 200

2.4 920 4.2 4,680 6.0 9, 500 13.0 36, 200

2.6 1, 205 4.4 5,160 6.5 11, 000 14.0 41, 200

2.8 1,535 4.6 5,560 7.0 12, 500 15.0 | 46,200
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Estimated monthly discharge of Greenbrier River at Alderson, W. Va.

[Drainage area, 1,344 square miles.]

Discharge in second-feet. Run-off. ‘

Month. . Second-

Maximum. | Minimum. Mean. f:;&é’g inl)ig%%l%
mile.
1902.

January .. .. .. . ... ... 12, 350 465 2, 585 1.92 2.21
February ... ... ... ... 28, 850 590 | 4,324 3.22 3.35
March.... ._-...'..‘ ............ 29, 950 1,622 7,339 5.46 6.29
April. oo ol 7,870 740 3,175 2. 36 2.63
May -l ~ 8,000 387 821 .61 .70
June ... ...l 4, 080 ., 3815 677 .50 .56
July ool 920 170 412 .31 . 36
August ... ... 280 60 138 .10 .12
September........ ... .. . ... 315 60 96 .07 .08
October .................. ... 590 170 356 .26 .30
November ... ... . _____._.. 3, 240 120 565 .92 .47
December ... ... ... . ... 7,090 795 2, 865 2.13 2.46
The year ........ U 29, 950 60 1,946 1.45 19.53

NEW RIVER AT RADFORD, VA,

This river rises in Watauga, Ashe, and Alleghany counties, N. C.,
and flows in a northwesterly direction into West Virginia, where, after
meeting the Gauley, near Kanawha Falls, it is known as the Kanawha.
The station at Radford is located at the highway bridge close to the
Norfolk and Western Railway station. It was established by D. C.
Humphreys August 1, 1898." The gage used was erected by the United
States Weather Bureau. It consists of a vertical board graduated to
feet and tenths, and is attached to the iron framework connecting the
pair of iron concrete cylinders which form the first pier from the right
bank. The bench mark is the bottom of the lowest horizontal brace
connecting the two cylinders, the elevation being 3.88 feet above the
zero of the gage. The discharge measurements are made from the
upstream side of the bridge. The initial point for soundings is on the
right bank of the river 50 feet from the first pier. The bottom is of
solid rock and gravel and is smooth and regular. On the left bank
there is a steep, rocky bluff. The right bank is low and subject to
overflow for about 100 yards, but all the water must pass under the
bridge, which is about 85 feet above low water. On account of the
inaccessibility of the Weather Bureau gage, a wire gage was put in
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February 23, 1900, the zero being on the same level as that of the old

gage.

The observer is T. M. Brady, saddler and harness dealer.

The following discharge measurements were made during 1902 by
D. C. Humphreys: '

July 12: Gage height, —0.40 feet; discharge, 2,820 second-feet.
August 22: Gage height, —0.68 feet; discharge, 2,233 second-feet.

Daily gage height, in feet, of New River at Radford, Va.

Day. Jan. | Feb. | Mar. | Apr. | May. |June.| July. | Aug. | Sept. | Oct. | Nov. | Dec.
1902.

) PO 4.00 [ 3.20 | 12.00 { 1.80 [ 0.70 | 0.20 | 1.50 | 0.40 |—1.00 [—0.80 | —0.20 0.70
2.... 3.00 {3.30| 6.00|1.60| .70 | .30 | 1.10| .40 |~1.00 |— .80 .00 .60
E S 2,20 | 4.00 | 4.20|1.50| .70 | .30 | .70| .30 |-1.10|— .70 .10 .60
F SO 2.00 | 3.80 | 3.00|1.50| .70 | .46 | .50 | .30 |— .80 |— .70 .10 .80
3.00 {200 .60 .50 | .20| .30 |— .60|— .70 .20 1.40

2,60 1220 .60 | .60| .20| .20(— .60 .00 .20 1.20

2.20 [2.00 | .60 .60 .20| .30 |— .60 |— .10 .20 1.00

1.80 1190 | .60 .60 | .10]| .30 |— .70 |— .10 .10 1.00

. 1.80 | 1.90 | .50 | .50 | —.10| .40 |— .80 |— .30 .10 .90

200 et 1.60 | 1.20 | 1.60|1.80| .50 | .50 | —.20| .30 |— .80 [— .30 .10 .70
b DU 1.20 [1.10 | 1.60 | 1.80 | .40 | .50 | —.20| .20 |— .30 [— .40 .20 .60
1.60 | 1.60; .40 | .40! —.20, .20 |— .40 [— .40 .20 .50

1.50 | 1.60 | .30 | .40{ --.20 | .10 |— .60 |— .40 .20 .30

1.50 | .50 | 20| .40} —.10| .10 |— .60 |— .50 .10 .20

.50 |1.50 1 .20| .20} —.10] .10{— .70 |— .60 .10 .20

1.60 | 1.40 | .20'1 .50 | —.00| .20 |— .80 |- .70 .20 .30

3.001.30 | .20/3.40} —.10| .00!— .80 |— .80 .20 .40

2,60 [ 1.30 | .10 | 2.50 | —.20 | —.20 |— .90 [— .80 .20 .40

2,40 [1.20 | .10 | 1.80 | —.40 | —.40 |—1.00 [— .80 .40 1.00

2,00 [ 1.20 | .00 |1.40 | —.30 | —. 60 |~1.00 [— .90 .80 .80

1.60 | 1.20 | 1.00 | .80 | —.20 | —.70 |—1.00 |— .90 .30 .80

1.50 | 1.00 | .80 | .60 | —.20 | —.60 |~ .90 |- .90 .20 .70

1.40 | 1.00 | .80 | .40| .00| —.70 |— .90 |—1.00 .20 .70

1.40 |1.00| .60 | .40| .00 | —.80 |— .80 |—1.00 .20 .60

1.20| .90| .30| .30 | .10| —.80 |— .80 |—~1.00 .20 .60

110 .90 | .20 .20 | .20| —.80 |— .80 |— .90 .90 .60

.00 .90 .20| .10| .20 | —.90|— .80 |~ .80 | 1.20 .50

1.00| .80 | .10 |3.50 | .20 | —.90 |~ .80 |— .80 | 1.00 .50

2,50 | .80 | .00|2.30| .20| —.90 |- .90 |— .60 .80 .50

2,50 | .80 | .10 | 2.00| .30 | —.90 |- .90 |— .40 .80 .40
2.00 |...... 20 |..... .30 | —.90 |— .90 [— .30 |....... .40 .

NEW RIVER NEAR OLDTOWN, VA.

This statioh, like those on the North and South Forks of New River,
was established to aid in the hydrographic investigations undertaken
by the United States Geological Survey in the Southern Appalachian

area.

west of Oldtown.

It was established July 81, 1900, and is located about 2 miles

Oldtown is 30 miles from the railroad at Mount
Airy, N. C., and 9 miles from a branch of the Norfolk and Western
Railway, and can only be reached by private conveyance,
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The gaging station was located at Austin’s ferry. The wire gage is
fixed in an overhanging tree on the left bank, about 50 yards upstream
from the ferry. The scale is so placed that the zero mark is next the
bank, the distance from the index on the wire to the end of the weight
being 16.1 feet. The initial point for soundings is on the right bank
and the measurements of discharge are made from the ferryhoat.
The channel above and below the station is straight and the current
swift. The right bank is high and rocky and is never submerged, but
the left bank is lower, and at times floods cover it for a considerable
distance. :

Since the gage rod at this station is so placed that the zero mark is
next to the bank the gage readings were reversed, a rise in the water
surface being indicated by a decrease in the gage reading, and vice
versa. This is true of all figures for gage heights for this station pub-
lished in Water Supply Papers Nos. 48 and 65. As this arrangement
is apt to be misleading and inconvenient, these figures for gage height
are reprinted here and are rectified so that an increase in gage height
means an increase in volume of flow.

This rectification was made by subtracting all observed gage heights
from 7.3 feet, this being the length of the gage, and also the gage
height which corresponded to the lowest stage of the stream. Gage
heights, as printed herewith, above 7.3 feet are estimated by the
observer. The only exception to this rule is the height of the flood of
May 22, 1901, which was determined directly by leveling. This was
the greatest flood since 1878, when the river rose some 4 or 5 feet
higher. Owing to the inaccessibility of this station, no measure-
ments of the flow were made during 1902, though daily records of the
stage of the surface have been maintained. This station will shortly
be made more accessible by a railroad now nearly completed, when
discharge measurements will be begun.

The following discharge measurements were made during 1900, 1901,
and 1903 :

List of discharge measurements of New River near Oldtown Va.

Date. Hydrographer Gage height,| Discharge.
1900. Feet Second-feet.
July 31 | N.CoCUPHS o ool . : 0.70 1,541
Oct. 26 \.....do .. 1.00 2,293
1901. _ '
June 29 | N.C.Curtis ... ... . 4.45 6,916
1903.
Feb. 61 B W.Myers ..o aiae e aicaaanaaann 1.70 3,533
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/ Daily gage height, in feet, of New River near Oldtown, Va.
Day. Aug. | Sept. | Oct. | Nov. | Dec. Day. Aug. | Sept.| Oct. | Nov. | Dec.
1900. 1900.
) BT, 0.60 | 0.50 | 0.40 | 0,70 | 1.00 || 17...cceunnne. 0,30 | 1.50 | 0.40| 0.50 | 0.80
[ 2, 60| 40| .50 .70| .90 (| 18............ .80 | .80 | .30| .50 .70
L P 50 30| .60 1.90| .80 ([ 19.c..ceee.... 20| 60| .30! .50 .70
O, 1 .20] .70| 2.20| 1.50 || 20............ 40| .40 .30 .50 .60
[ S, ao o 2200 .90 | 170 270 ([ 21....ee...... 40| .BO| .30 | .50 .60
40| .20] .00| 1.30| 1.80{|22............ .80 .50 .30| .60| .8
40| .20 .80 | 1.00| 1.50 || 28.cceenn-n.. 10| .50 .30 | .60 .80
80| .20 .70 | .0 | 1.40 || 24............ .60 | .60 {a8.20| .70 .80
30 .10| .60| .80 | 1.40 | 26............ .60 .50 | 3.00| .70 .50
20| .10{ .60{ .80 | 1.20( 26............ 40| .80 1.90| 4.90 .60
20| .10 .50} .80 | 1.20 || 27............ .80 | .50 | 1.40 | 2.70 .60
L1010 .40 .70 110 || 28ceiieeennn.. .30 | .40 | 1.20| 1.50 .60
00| .10 .40] .60, 1.00 || 29-cccceeeeo.. .80 | .40]°1.00 1.30 .60
10| .50 .50 .70 | 1.00 | 80.ceeueeen.. 1.00| .50 1.0 1.10| 1.00
60| 1.60| .40| .70 .80 | 31............ (PO 80 iiee.. .90
50| 3.40| .40| .60 .80
Day. Jan. | Feb. | Mar. | Apr. | May.|June. July.| Aug.  Sept.| Oct. | Nov.| Dec
1901.
) TR 0.90 | 0.80 | 0.90 | 1.60 | 1.60 | 2.20 | 3.20 | 1.20 | 4.10 | 2.10 | 0.80 0.80
b I S .80 .70 | .80 |2.50 | 1.40 | 2.00 | 2.20 | 1.10|8.10 |3.10| .80 .80
TP L7 | .60 .70 |6.10 | 1.40 | 1.90 | 1.90 .90 | 2.60 | 2,30 .80 1.10
S .70 [ 1.00 | .80 | 3.80 | 1.30 | 1.80 | 1.90 .90 | 2.40 [ 1.90 | .90 1.50
s .60 | .80 | .70 (2.60|1.20]1.70 | 1.90 .90 | 2.20 | 1.70 | .90 1.50
[ .60 .80 | .70 [2.10 | 1.20 | 1.60 | 1.80 (213,00 | 2.10 | 1.50 | .90 1.00
Tt e eaeaaeaann .70 | .80 .60|2.00|1.80|2.50|2.00| 4.90 (20015 | .80 .90
- T 70| .90 | .60 [1.70 | 1.40 | 2.20 [ 1.90| 2.90 | 1.90 | 1.50 | .80 .80
[ T .80 (1,00 | .50|1.60]1.50|1.70 | 1.60 | 2.00 | 1.90 | 1.40 | .80 .80
(1 R .80 (1,00 .90 |1.40|1.60| 1.60 | 1.50 1.%0 | 1.70 | 1.30 .70 1.50
) s 1.00{ .90{1.40|1.80|1.60|1.60 | 1.50 | 1.80|1.70 |1.30| .70 1.30
B P, 3.0011.001.30!1.20(1.50!1.50|1.40! 1.901.60}1.20| .70 1.10
) & S 2.40 | .90 [1.00|1.10 | 1.20 | 1.40 | .30 | 4.30 | 1.60 | 2.40 | .70 1.00
) L 1.80 | .70 | .90 {1.90 | 1.10 | 2.40 | 2.60 | 6.10 | 1.50 | 3.30 | .60 2.00
| S 1.40 | .80 | .801.80 (1,10 | 4.60 | 1.40 | 4.20|1.50 [ 1.90 | .60 | @10.00
| (S 1.10 | .80 | .80 11.50 | 1.00 |3.80|1.60| 5.20|1.60|1.60| .60 4.10
170 eiiiaceaaaaeens 1.10| .80 .70 |1.40 | 1.50 | 4.60 | 1.60 | 6.20 | 1.90 | 1.40 | .60 3.00
18, i .90 | .80| .70 {1.20|1.30|3.50 | 2.40 | 5.20|2.00|1.20| .50 1.90
b L T .80 | .70} .60]1.20|1.60|2.90|2.30| 4.101.90|1.10| .50 1.70
20....... eaieemeenaaen 7070 W70 )Ll 1.40 | 2.40 | 2.40 3.60 | 1.70 | 1.20 .50 1.50
3 D 1.00 | .60 |1.10 [ 6.10 | 1.80 | 3.00 | 1.40 | 3.90 | 1.50 | 1.10 | .40 1.60
b 1.¢¢| .60 | 1.00 | 3.70 16.70 | 3.80 | 1.80 3.10 | 1.40 | 1.00 .40 1.50
b S ,90 | 5,70 | .80 (2.80 |6.10|6.10 [ 1.20 | 6.10 | 1.40 | 1.00 | 1.40 1.40
b SN .90 |...... .70 | 2.60 | 8.90 | 4.60 | 1.10 | 3.80 | 1.20 | 1,00 | 1.40 2.50
s S .80 |...... 1.00 | 2.40 | 3.10 { 3.00 | 1.00 | 3.00 | 1.10 | 1.00 | 1.20 2,30
26, P .80 |...... 4,00 | 2,80 | 2,70 | 2.80 | 1.00 2,80 1.10 | .9 | 1.10 2.00
b« 70 {.....:| 8.00 | 2.20 | 4.40 | 2.60 | 1.10 | 3.10 | 2.20 | .90 | 1.00 1.70
2 .70 11,10 | 1,90 | 2.10 | 3.60 | 2.80 | 1.20 5.90 | 2.00( .9 | 1.00 1.90
290 iieiaiann ceenns 60 |...... 1.50 | 2.00 [ 3.30 | 2.50 {1.00 | 8.70 | 5.10 | .90 | .90 | «10.00
80 aeaanns R (V3 U 2,00 [ 1.80 [ 2,70 | 2.10 | 1.00 | 3.00 | 2.80 | .80 | .70 6.00
3 .80 |...... 2,00 |..... .02.40 ..., .90 3.10 |:.....] .80 |...... 3.80
a Estimated. b Frozen February 24 to 27.
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Daily gage height, in feet, of New River near Oldtown, Va.—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May.|June.|July.| Aug. |Sept.| Oct. | Nov.| Dec.

.| 8.00 | 2,20 | 6.20 | 2,10 | 1.00 | 0.60 | 1.90 0.50 | 0.30 | 0.40 | 0.40 1,00
.| 2.70 | 2.50 | 3.70 | 1.80 { 1.00 | .70 | 1.60 .70 | .30 .40 | .40 1.10
2.00 | 2,30 | 2.80 | 1.70 | 1.00 | .70 | 1.40 70| .50 .60 .40 1.40
2.00 | 1.90 | 2.40 | 1.60 | .90 | .70 | 1.10 .70 [ 1.00 | .50 | .40 1.50
1.70 | 1,90 | 2,00 | 1.90 | .90 | .60 | 1.00 .60 | .80 | .80 | .40 1.50
1.90 | 1.70 | 1.90 | 1.70 | 1.00 | .60 | .80 .60 | .80 | 1.00 | .50 1.40
1.80 ; 1.50 | 1,90 | 1.60 | 1.00 | .60 | .90 1,40 | .40 | .70 | .60 1.20
1.70 | 1.40 | 1.80 | 1.90 | 1.10 | .90 | 1.10 .80 | .40 | .60| .70 1.10
-/ 1.50 | 1.10 | 1.80 | 1.70 | 1.00 | 1.00 | 1.20 .70 1,00 | .40 | .60 .90
-.{1.50 | .90 |2.00|1.60 | .90 |1.00| .80 .50 | 2.00 40 | .50 .90
.| 1.40 | 1.00 { 1.90 | 1.50 | .80 | .90 | .80 .50 | .90 60 50 .90
1.30 | 1.20 1 1.70 | 1.50 | .90 | .90 [ .70 .40 | .60 90 | .40 .80
1.10 | 1.20 | 1.90 | 1.40 | .80 | .60 .70 2.00 | .50 | 1.00 | .40 .80
1.10 | 1.10 | 1.60 ; 1.40 | .80 [ 2.10 | .80 1.10 | .40 9 [ .30 .90
1.00 | 1.00 | 1.50 | 1.50 | 1.00 | 1.90 | 1.00 .50 400 .70 | .30 .80
.40 | 1.10 | 1.90 | 1.50 | 1.10 | 3.10 | .80 .70 .40 .50 | .30 1.00
1.30 ] 1.10 | 2.40 ' 1.40 { 1.00 : 2.80 | .80 .90 | .40 50| .30 1.60
.- 1,20 1.20 | 2,10 1.80 | 1.00 ) 1.70 | .60 .80 | .40 40 | .80 1.30
--[1.20 ] 2.00 | 1.90 1.20!1.50 } 1.40 | .60 .60 | .40 40 | 1.10 120
.1 110 | 1.90 | 1.70 ; 1.50 | 1.00 | 1.20 | .60 .50 | .40 40 .70 1.00
1.00 | 2,20 | 1.60 | 1.50 | 1.10 | 1.10 | .50 .50 | .50 40 | .60 1.00
1.20 | 1.90 | 1.50 | 1.40 | .90 | 1.00 .50 .60 | .50 20 .50 "1.20
1.10 | 1.50 | 1.40 | 1.30 | .90 | .90 | .60 .60 | .40 | .20| .50 1.10
1.10 { 1.40 | 1.40 [ 1.20 | 1.00 | .80 | .50 .40 | 7,40 | .20 .50 1.00
--11.20|3.60 | 1.30 | 1.20 | 1.00 | .80 | .50 .40 | .50 | .20} .60 .80
.. 1.20 8,90 1.20 | 1.10 | 1.20 | .90 .40 .40 .80 | .20 | 1.00 | .60
./ 100 | 2.60 | 1.20 | 1.00 | 1.00 | 2.60 | .40 +40 | .60 .40 | 1.20| ©1.00

2.00 |@11.00{ 1.40 | 1.00 | .90 | 3.90 | .40 .40 | .50 | .90

1.70 |...... 1.90 | 1.00 | .90 '4.10 | .50 .40 | .50 | 1.10

1.90 ... 8.90 | 1.00 | .70 | 2.20| .70 .30 | .40 | .70
3.00 ...... 2.50 }...... BV .60 .30 ... 151 R F

a Estimated. b Frozen December 28 to 31.,

NEW RIVER (NORTH FORK) AT WEAVERSFORD, N. C.

During the summer and autumn of 1900, and during a part of the
same period in 1901, a special investigation of the hydrographic con-
ditions of the Southern Appalachian region was made by the United
States Geological Survey, and as an aid in this work temporary sta-
tions were established on a number of the larger streams. Among
these were the North and South Forks of New River, while another
station was also established below the confluence of these streams, near
Oldtown, Va.

The station at Weaversford was established July 27, 1900, by Cleve-
land Abbe, jr., and N. C. Curtis, and was located about one-fourth of

“a mile distant from Weaversford post-office and near Dixon’s mill.
The gage rod is 12.6 feet long and is nailed to the downstream vertical
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timber of the forebay of Dixon’s mill. The discharge measurements
are made by wading at a comparatively shallow ford not on a public
road, about 400 yards below the house of Mr. Dixon. The initial
point for soundings was on the right bank, and the bed of the stream
is rocky and gravelly and constant in form. The banks of the river
are high, and prevlouq to the establishment of the station had been
overflowed only once, in 1878. &
This station was abandoned December 31, 1901.
The following discharge measurements were made in 1900 and 1901:

List of discharge measurements of New River ( North Fork) at Weaversford, N. C.

]

Date. Hydrographer. * N Gage height.| Discharge.
1900. ) Feet. Second-feet.
July 28 | N.C.Curtis .. oo i 0. 60 536
Oct. 27 ... A0 o .90 708
1901.
June 27 | N.C.Curtis - .o i 1.40 1,377

Daily gage height, in feet, of New River (North Fork) at Weaversford, N.-C.

Day. June. ; July. Aug. | Sept. Oct. Nov. Dec.
0.10| 010 0.70| 0.70 0.80
10 .90 .80 60 .90
.10 L9 | .75 210 .90
.10 .90 45 1.00 1.80
I S .90 .30 85 1.20
I A .90 .70 .80 .50
........ 90 ... .70 .50
........ 90 ...l .70 .70
........ 1.00 |oeeeeen .60 .70
........ 1,00 |........] .60 .70
........ 100 |........{ .60 .70
10} 1.00...:.... .60 .80
.10 65 |eainns .70 .80
.30 .90 .90 .70 .90
.20 .75 .90 .80 .90
.20 .65 .90 .80 .70
100 .65 .90 .90 .70
10 .65 20 .90 .70
.10 751 1,00 .90 .70
.10 .80 | 1.00 .90 .80
.20 .80 | 1.00 .90 .80
.40 .90 | 1.10| 1.00 .80
.60 1,00 7.30{ 1.00 .90
.40 .10 5.50 | 1.00 .90
.10 .30 | 1.70| 1.00 .90
0l 40! 1000 300 .90
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Daily gage height, in feet, of New River (Novth Fork) at Weaversford, N. C.—Continued.

Day. June. | July. | Aug. | Sept. Oct. | Nov. | Dec.

1.00 0.10 0.60 0.90 1.00 1.00
.50 .10 .80 1.00 2.00 1.00
2.30 4.10 .90 .90 .50 1.06
.20 .10 .65 .90 .60 |oo...Lc.
.20 I LU P, O 1 T
1.70 .40 1.80 .60 .20 .20
.90 .20 1.70 .50 200, .20
.60 .10 1.30 .40 .20 .60
.80 .10 1.00 .40 .20 .40
.70 2.35 .80 .60 .20 .30
.60 | "5.75 .70 2.30 .20 .30
2.00 2.15 60 1.00 .20 .30
.70 9.00 .50 .80 .20 .20
.50 7.00 .50 .60 .20 .30
.40 7.50 .70 .40 .20 .70
.40 5.90 .70 .40 .20 .40
.30 3.7 .60 .40 .20 .30
.40 3.00 .60 .50 .30 .30
.30 3.70 .60 .40 .30 2.00
.30 3.00 .60 .40 .20 7.60
.40 3.16 .50 .60 .20 1.50
1.20 3.40 .50 1.00 .20 1.00
1.50 3.60 .80 .70 .30 .80
.70 2.00 .50 .60 .30 .60
.60 2.60 .40 .30 .30 .60
.30 3.00 .60 20 .30 .40
.20 2.60 .40 .20 .20 .40
® 9| 1.2 .60 .20 .20 .40
.20 3.00 .40 .20 .40 .30
.20 L00] .40 .20 .40 .30
.70 1.50 .30 .20 .30 .60
.70 1.60 .30 .20 .30 1.50
.10 1.80 .70 .20 .30 1.60
.10 1.80 .40 .20 .30 10.50
.10 1.20 1.20 .20 .30 4. 40
.20 1.90 |........ 20 oot 3.40
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Rating table for New River (North Fork) at Weaversford, N. C., for 1900 and 1901.

hg?églft‘ Dischargfe. h(é?ggl;at. Discharge. hg?éz]ft. Discharge. hg?églft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet, Second-feet.
0.0 |ooooaai.. 1.6 1,745 3.2 4,705 4.8 7,665
.1 260 1.7 1,930 3.8 4,890 4.9 7,850
.2 300 1.8 2,115 3.4 5,075 5.0 8,035
.3 350 1.9 2, 300 3.5 5, 260 5.1 8,220
4 400 (|| 2.0 2,485 3.6 5, 445 5.2 | 8,405
.5 455 2.1 2,670 3.7 5,630 5.3 | 859
.6 515 2.2 2, 855 3.8 | 5,81 5.4 | 8,775
T 580 2.3 3,040 3.9 6, i B.5 8,960
.8 650 2.4 3,225 4,0 6,1 i 5.6 9,145
.9 720 2.5 3,410 4.1 6,370 I 5.7 9,330
1.0 810 2.6 3, 595 4.2 6,555 5.8 9,515
1.1 920 2.7 | 3,780 4.3 6,7 5.9 9,700
1.2 1,040 2.8 3, 965 4.4 6,995 6.0 9, 885
1.3 1, 200 2.9 4,150 4.5 7,110
1.4 1,375 3.0. 4,335 4.6 7.295
1.5 1, 560 3.1 4,520 4.7 7. 480 '

Estimated monthly discharge

{Drainage area, 278 square miles.]

of New River ( North Fork)

at Weaversford, N. C.

Discharge in second-feet. Run-off,
Month. Second- .
Maximum, | Minimum, I\'lefm. I:g]t;‘ﬁ%r ?ﬁgg‘}gn
| mile.
1900.
July e e 443 1.59 0.28
Aungust b, i 541 1.95 1.74
September_ . ... . .....o... 810 260 626 2. 25 2.51
October b _ . i e 1,571 5.65 5.05
November .. _.___._........... 4, 335 455 901 3.24 3.61
December ¢ ... e aa Lo 2.58 2.97
1901. |
Juned. . i e 788 2.83 .42
July ..._.... P etcec s 2,485 260 I 596 2.14 2.47
August .. ..ol 15, 436 260 4,211 15.15 17.46
September.. ... .. .......... 2,115 350 643 2.31 2. 58
October ... ... .i... 3,040 300 511 1.84 2.12
November.._. ... ... ....... 400 300 325 1.17 1.31
December ... ... ... ... 18,210 300 1,942 6.98 8.06
ab days. 24 days. ¢29 days. _dJune 27-30.



198 STREAM MEASUREMENTS IN 1902, PART II. [No. 83.

NEW RIVER (SOUTH FORK) AT NEW RIVER, N. C.

This station was established July 28, 1900, by Cleveland Abbe, jr.,
and N. C. Curtis, and was located near New River post-office and about
75 yards upstream from Warden’s store.

The gage is a wire cord running over a bolt driven into a locust
tree and the stage of the water surface is referred to a horizontal scale,
divided into feet and tenths, by means of a pointer securely fastened
to the wire 10.55 feet distant from the end of the double sash weights
which are lowered to touch the surface of the water when an obser-
vation of its height is to he made. The stage is then read direct on
the gage rod. »

The initial point for soundings at this station was marked by a
notch cut in a small poplar tree at the point of gaging, which was at a
ford about 1 mile downstream from the gage. The measurements of
discharge are made by wading.

The channel is straight, the banks seldom overflow, and the bed of
the stream rocky and covered with cobbles and bowlders. This station
was abandoned December 31, 1901.

The following discharge measurements were made in 1900 and 1901:

List of discharge measurements of New River (South Fork) at New River, N. C.
) G )

Date. Hydrographer. Gage height.| Discharge.
1900. . Feet. Second-feet.
July 28 | N.C.Curtis.. ... . iiaaao. 2,70 751
Oct. 28 |__... 1 0o 2.60 1,035
1901.
June 27 | N.C. Curtis . .ot e e e 3.90 1,976

Daily gage height, in feet, of New River (South Fork) ut New River, N. C.

Day. July.| Aug. [Sept.| Oct. | Nov.| Dec. Day. July.| Aug. | Sept.| Oct. | Nov.! Dec.

2.30 | 2.30 | 2.60 | 2.70 2 60

2.25 [ 2.30 | 2.60 | 2.70 2.60

2.20 {2045 | 3.50 | 2.70 2.60

2.20 {2.80 | 3.80 | 3.95 2,60

2,20 | 2.75 | 3.30 | 3.70 2.60

2.20 { 2.70 | 2.80 | 3.20 2.60

2.20 | 2.55 | 2.65 | 2.85 2,70

2.20 | 2.50 { 2.60 | 2.80 2.60

2.20 | 2.45 | 2.60 | 2.80 | = 2.60

2.30 | 2.20 | 2.40 | 2.60 | 2.75 2.60

2.30 [ 2.20 | 2.40 | 2.60 | 2.70 2.60

2.30 | 2.15 | 2.35 | 2.55 | 2.70 2.60

12351 2.10 | 2.30 | 2.50 | 2.60 2.60

<..| 2,40 1 2.55 | 2.30 | 2.50 | 2.60 2.60

.1 2.35(2.60 2.30(2.45 | 2.60 2.80
2.30 | 3.70 | 2.30 | 2.40 | 2.60




NEWELL] KANAWHA RIVER DRAINAGE BASIN. 199

Daily gage height, in feet, of New River (South Fork) at New River, N. C.

Day. Jan. | Feb. | Mar.| Apr. [ May.|June.|Jily.| Aug.|Sept.| Oct. | Nov.| Dec.
2.75 | 2.55 | 2.60 | 3.05 | 3.40 |...... 3.95 | 2.85 | 4.80 | 8.80 | 2.95 | 2.70
2.70 | 2.50 | 2.60 | 445 |3.30 |...... 3.70 | 2.80 | 4.30 { 3.70 | 2.90 { 2.70

dom0! 265|255 5.65(8.30|...... 3.60 | 2.75 | 4.10 | 3.70 [ 2.90 | 3.15
2.80 | 250 | 495 |3.25 ... .. 3.70 | 2.70 | 4.05 | 8.50 | 2.90 | 3.15
2.70 | 2.50 | 3.70 | 3 3.65 | 3.95 | 3.85 | 3.40 | 3.00 | 2.9
2.50 | 2.50 | 3.60 | 3 4.05 | 9.47 | 3.70 | 3.30 | 2.95 | 2.8
2.55 | 2.50 | 3.55 | 8 3.65 | 5.30 | 3.65 | 3.25 | 2.90 | 2.7
2,70 | 2.50 | 3.40 | 3.20 |...... 3.55 4,00 | 3.60 | 3.20 [ 2,90 | 2.70
3.05] 2.50 | 3.10 | 3.55 |...... 3.45 | 3.55 | 3.60 | 3.15 | 2.90 | 2.80
2.95 | 2.60 | 3.05 3.45 |...... 3.30 {8.35 | 3.60 | 3.10 [ 2.90 | 3.80
2.80 | 3.15 | 3.00 | .65 |...... 3.20 | 3.35 | 3.55 | 3.10 | 2.90 | 3.40
2.65 | 2.95 | 2.95|3.45 |...... 3.20 | 4.65 | 3.55 | 3.10 | 2.90 | 3.00
2.60 [ 2.70 | 8.05|3.20 |...... 3.15 | 6.25 | 3.60 | 4.90 | 2.90 | 2.90
2.60 | 2.65 | 3.80 | 3.00 ...... 3.20 | 5.60 | 3.60 | 4.20 | 2.85 | 5.90
2.60 | 2.60 3.40;3.00§ ...... 3.95 | 5.60 | 3.60 | 3.25 | 2.80 | 13.00
2.60 | 2.60 | 3.10!3.00 ...... 3.40 | 5.35 | 3.60 | 3.10 | 2.80 | 5.40
2.60 | 2.60 | 3.05 ' 3.00|...... 3.50 | 7.20 | 3.60 | 3.10 1 2.80 | 4.30
2.60 | 2.50 | 3.00 3.10 |...... 3.50 | 6.15 | 8.75 | 3.10 | 2.80 | 3.95
2,60 | 2.50 | "4.70 | 3.95 |...... 3.45 | 5.75 | 8.60 | 3.00 | 2.80 | 3.85
2.60 | 2.55 | 13.30 | .30 |...... 2,05 | 4.70 | 3.55 | 3.00°| 2.80 | 3.55
2.55 { 3.00 | 6.65 §.00 |...... 3.00 | 5,05 | 3.45 [ 3.00 | 2.80 | 8.45
2.55 | 2.90 | 4.95 [15.00 |...... 2,90 | 4.85  3.40 | 3.00 1 2.80 @ 3.35
2,50 | 2,65 455 |......|...... 2.90 | 5.00 | 3.40 | 3.00 | 3.50  8.25
2,55 | 2,60 0 L45 || 2.85 | 5.25 | 8.30 | 3.00 | 3.20 | 3.25
275 | 2.85 1 425 || 2.80 | 4.45 | 3.30°| 3.00 | 2.95 | 3.45
2.70 | 5.20 | 4.06 ... ... 2,80 | 5.05 | 8.25 | 3.00 | 2.80 | 3.55
2.60 | 5.00 ! 3 3.60
2.55 | 3.70 | 3 3.70
...... 3.20 | 3 ‘ .70
...... 3.40| 3 6.20
...... 3.45 1.80

Rating table for New River (South Fork) at New River, S. (., for 1900 and 1901.

h(e;'?ggtxef. Discharge. h(g?gghet ¥ Discharge. hgiaggl?t. Discharge. h(é;iaggk‘ft. Discharge.
Feet. Second-feet. Feet. ! Second-feet. Feet. Second-feet. Feet. Second-feet.
2.2 240 4.0 ; 2, 090 5.8 4,070 10.0 8, 690
2.4 440 ‘ 2,310 6.0 4,290 11.0 9, 790
2.6 640 4.4 2,530 |} 6.2 4,510 12.6° | 10,890
2.8 840 46 2,750 | 6.4 4,730 | 13.0 | 11,990
3.0 1,040 4.8 | 2,970 6.6 4,950 | 14.0 13, 090
3.2 1,240 5.0 3,190 6.8 5170 || 15.0 | 14,190
3.4 1, 440 5.2 | 3,410 7.0 | 5,390

3.6 1,650 5.4 w 3,630 8.0 6,490

3.8. 1, 870 56 | 3,850 9.0 7, 590
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Estimated monthly discharge of New River (South Fork) at New River,- N. €.

[Drainage area, 327 square miles.}

Diseharge in second-feet. Run-bﬁ.
Month, Second-
Maxinium. ] ‘Minimum. Mean. f:c%&%r l}g%ggn

i ' mile.

1900. i
July® ool el 590 .80 [ 0.20
August ... 540 240 342 1.05 1.21
September...... eaeeae eeaaan 1,760 200 389 1.19 1.33
October ... .. .. ........... 6, 380 240 878 2.68 3.09
November......... PO 3,410 340 | -~ 820 2.51 2. 80
December ... ... ........ 2,035 640 789 2.41 2,78

1901.
January _.... ... ... 1,595 540 779 2.38 2.75
February ... . ... .. .. ... 1, 090 540 677 2.07 2.16
March.. .. ... ... .. .. 3,410 540 957 2.93 3.37
April. ... L. 12, 320 990 2,275 6. 96 8.88
May b e 2,123 6.49 5.31
June _:o e e e e
July ..l 2,145 840 1, 302 3.99 5.75
August ... ... ... .. 8, 000 740 2, 659 8.13 9.387
September. . ..__.............. 3,740 1,190 1,489 4.55 5.07
October ... .. ... . ... 3, 080 1,040 1, 305 3.99 4.60
November. - . ... . ........ 1, 540 790 932 2.85 3.17
December ... . .._._........ 11,990 740 2,187 6.69 7.71

aThree days. bMay (1-22).

CUMBERLAND DRAINAGE BASIN.

Cumberland River rises in the eastern part of Kentucky and flows
west till it meets the South Fork, which rises in northern Tennessee
and flows northward. After this junction the Cumberland turns
toward the southwest into Tennessee, and, after flowing through the
north-centrgl part, again enters Kentucky in Trigg County, flows
across the State, and enters the Ohio River at Smithland, about 15
miles above the mouth of Tennessee River. The gaging station on this
river is located at Nashville, Tenn., and is under the care of B. M. Hall.

CUMBERLAND RIVER AT NASHVILLE, TENN.

The gage, which belongs to the United States Engineer Corps, is at
the foot of Broad street. It is in three sections, two of which are
upright and one inclined. The lowest section, extending from —0.2
foot to 446 feet, is on the slope of the bank and consists of timbers
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embedded in the ground, bearing an iron strap, into which the mark-
ings are cut. The section extending from gage height 46 to 53 feet
is fastened to a small building at the top of the bank, and consists of a
timber painted white with black markings. The top section of the
gage, extending from 52 feet to 55.3 feet, is on the corner of Temper-
ance Hall, painted on the stones in white with black markings. In
addition there is a vertical section reading from —1.2 feet to +2 feet.
The datum of the gage corresponds to elevation 110.3 feet of the city
levels. A cross, cut on the upper face of the corner stone in the
southeast corner of Temperance Hall, on Broad street, near Front
street, is 52 feet above the zero of the gage, and 366.6 feet above mean
sea level. The highest observed water was 55.8 feet on January 22,
1882. The lowest occurred on October 15 and 16, 1878, at a gage
height of —0.4 foot. The danger line is at 40 feet.

Records have been kept for a number of years by the United States
Weather Bureau, from which readings previous to those here pub-
lished may be obtained.

Daily gage height, in feet, of Cumberland River at Nashville, Tenn.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.

16,80 | 44.00 | 15.40 | 3.60 | 7.60 | 1.70 | 1.60 | 5.50 | 1.60 | 19.40
16.90 | 45.40 | 24.00 | 3.50 | 7.20 | 2.80 | 2.50 | 5.40 | 1.60 | 18.00
20.70 | 46,00 | 22.20 | 3.30 | 7.70 | 2.60 | 2.10 | 4.60 | 1.50 | 17.20
21.70 | 46.00 | 21.90 | 3.20 | 8.40 [ 2.20 | 2.50 [4.30 | 1.40 | 18.60
22.50 | 46.10 | 21.60 | 3.00 | 9.00 { 2.10 | 2.30 [ 3.80 | 1.50 | 19.20
26,00 | 45.20 | 17.00 | 3.00 | 8.80 | 2.00 | 2.10 }8.00 | 1.50 | 21.50
27.80 | 30.70 | 13.50 | 2.80 | 7.80 | 2.00 | 1.90 | 2.50 | 1.50 | 20.50
30.10 | 30.20 | 13.80 | 2.80 | 7.30 | 1.80 | 1.80 [ 2.20 | 1.40 | 19.60
32.10 | 21.40 | 10.40 | 2.60 | 6.40 [ 4.20 | 1.90 | 2.10 | 1.40 { 18.70
32.30 | 16.60 | 8.80 | 2.50 | 4.40 | 410 | 1.70 | 1.90 | 1.40 | 17.40
31,60 | 14.50 | 7.90 | 2.50 | 8.50 [ 3.70 | 1.50 | 2.00 | 1.50 | 15.80
29.60 | 13.20 | 7.80 | 2.90 | 3.80 | 2.20 {1.40 | 2.60 | 1.40 | 13.70
28.20 | 11.80 | 7.20 | 2.40| 3.10 [ 2.00 | 1.30 | 8.20 | 1.40 | 11.40
25.20 | 10.70 | 6.90 | 2.30 | 8.10 | 2.20 | 1.20 | 5.10 | 1.80 | 9.40
21.50 | 9.80 | 6.70 | 2.30 | .00 [ 2,10 | 1.10 | 6.80 | 1.30 | 12.80,
19.00 | 9.10 | 6.60 | 2.20| 2.70 | 2.10 | 1.10 | 6.40 | 1.30 | 26.50
19.60 | 8.50 | 6.60! 2.10 | 2.30 ; 2.20 | 1.00 | 5.80 | 1.30 | 30.30
20.60 | 8.10 | 6,40 2.10| 2.20 | 2.10 | 1.00 | 5.20 | 1.40 | 31.20
21,80 | 7.70 | 5.60 2.00 | 2.00 | 2.10 | 1.20 | 5.10 | 1.40 | 31.30
21.60 | 7.40 | 5.10 . 2.00| 2.10 | 2.10 | 1.20 | 4.40 | 1.50 | 32.80
21.20 | 6.90 | 5.20| 210 2.50 [ 2.00 | 1.10 | 4.10 | 1.80 | 33.30
20.50 | 5.80 | 4.80 | 2.20 | 1.90 | 2,00 | 1.00 | 3.60 | 1.90 | 32.40
19.20 | 5.70 | 4.70  2.20 | 2.20 | 1.90 | 1.00 | 3.40 | 2.10 | 31.20
14.30 | 5.60 | 4.60  2.20| 1.90 | 1.80 | 1.10 | 3.10 | 2.10 | 23.20
12.30 | 5.60 |- 4.40 | 2.00 | 1.80 | 1.90 | 1.50 | 2.80 | 3.60 | 21.00
10.90 | 5.90 | 420 210 | 1.70 | 1.90 | 2.60 | £.40 | 11.80 | 18.40
9.90 | 6.00 ) 3.90 2.40| 1.60 | 1.80 | 3.20 | 2.10 | 15.20 | 16.20
10.10 | 6.20 | 3.60 ! 2.50 | 1.60 | 1.90 | .10 | 2.00 | 17.50 | 13.80
82.70 | 7.00 | 3.50 . 2,90 | 1.90 | 1.80 | 2.80| 2.00 | 18.80 | 12.30
43.40 | 9.10 8.40 | 6.70 | 2.20 | 170 | 2.90 | 1.80 | 19.60 | 13.40
44,70 |..... . 830 ....... 1.80 | 160 |...... 170 |een.... 12.90
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MISCELLANEOUS MEASUREMENTS IN CUMBERLAND DRAINAGE BASIN.

The following miscellaneous discharge measurements were made in
the Cumberland drainage basin in 1902 by B. M. Hall and his assistants:

Date. Stream. Locality. i Discharge.
|

May 19..| Clear Fork of Cumberland | One-half mile from Clearﬁe]d, | 12
River. Tenn. |

Dec. 11._.| Cumberland River ..__.._.._. Burnside, Ky ......_..._.... ? 3,295

TENNESSEE RIVER DRAINAGE BASIN.

Tennessee River is formed by the junction of the French Broad and
the Holston about 4 miles above Knoxville, Tenn. It flows southwest,
crossing into Alabama about 40 miles below. Chattanooga, Tenn., and,
after crossing the northern part of Alabama, again enters Tennessee
in Harding County. It then flows north, crossing Tennessee and Ken-
tucky, and enters the Ohio River at Paducah, about 40 miles above
Cairo. Its principal tributary on the north is Clinch River, which
enters it near Kingston, Roan County, Tenn. The principal tribu-
taries on the south are Hiwassee and Little Tennessee rivers. The
Hiwassee rises in the northern part of Georgia and lows into the Ten-
negsee about 30 miles above Chattanooga. Its principal tributaries are
the Ocoee and the Nottely. Little Tennessee River rises in the north-
ern part of Georgia, flows across the southwestern part of North
Carolina, and enters the Tennessee near Loudon, Tenn. Its principal
tributary is the Tuckasegee. French Broad River rises in the western
part of North Carolina. Its principal tributaries are the Pigeon and
the Nolichucky. Holston River rises in the western part of Virginia.
Its principal tributary is Watauga River, into which stream Roan
Creek enters. During 1902 the United States Geological Survey
maintained the following stations in this basin under the super-
vision of B. M. Hall and E. W. Myers, resident hydrographers for
this section: On the Tennessee at Chattanooga, Tenn.; on the Hiwas-
see at Charleston, Tenn.; on the Toccoa (Okoee), near Blueridge, Ga.;
" on the Hiwassee at Reliance, Tenn.; on the Nottely at Ranger, N. C.;
on the Hiwassee at Murphy, N. C.; on the Little Tennessee at Jud-
son, N. C.; on the Tuckasegee at Bryson, N. C.; on the Tennessee at
Knoxville, Tenn.; on the French Broad at Oldtown, near Newport,
Tenn.; on the Pigeon at Newport, Tenn.; on the Nolichucky River,
near Chucky Valley, Tenn.; on the Holston (S. F.) at Bluft City, Tenn.;
on the Watauga at Butler, Tenn.; on Roan Creek at Butler, Tenn.
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TENNESSEE RIVER AT CHATTANOOGA, TENN.

This station was established in 1879, at the foot of Lookout street,
just below Chattanooga Island, by the Signal Corps of the United
States Army; but since July 1, 1891, it has been in charge of the
Weather Bureau. During the year 1900 a new gage was established.
It is a vertical rod bolted to the south side of the third stone pier
from the south end of the Hamilton County highway bridge. During
the present year the self-registering gage invented by Professor
Fulton, of Tennessee University, has been in use at this station. The
gage is connected by wire with the Weather Bureau office, and a
continuous electrical record of river height is made in the same manner
as the record of wind, sunshine, etc. Gage heights are furnished to
the Geological Survey through L. M. Pindell.

The following discharge measurements were made during 1902:

June 25: Gage height, 3.80 feet; discharge, 17,773 second-feet.

October 9: Gage height, 2.00 feet; discharge, 10,678 second-feet.
November 14: Gage height, 1.55 feet; discharge, 9,282 second-feet.

Daily gage height, in feet, of Tennessee River at Chattanooga, Tenn.

Day. Jan. | Feb. ‘Mar. Apr. |May.! June. | July. | Aug. [Sept.| Oct. | Nov.! Dec.
|

40.10 | 20.10 | 24,00 | 30.90 | 5.60 | 4.00 | 9.80 | 2.20 | 1.40 |-3.90 | 1.30 | 5.20

40.80 | 21.80 f 31.90 | 27.00 | 8.50 | 3.80 {10.20 | 2.00 | 1.20 | 3.70 | 1.30 | 5.10
37.60 | 23.20 | 35.80 | 18.00 | 9.30 | 8.60 | 8.80 | 2.10 | 1.20 | 3.90 | 1.40 | 6.70
26.80 | 21,70 | 38.00 | 12.30 | 8.00 | 8.50 | 7.50 | 2.40 | 1.50 | 3.30 | 1.50 | 7.40
Bl 15.00 | 18.00 35.90 | 10.70 | 6.80 | 3.40 | 6.50 | 2.40 | 1.30 | 8.00 { 1.50 | 7.80
L 10.90 | 14.50 ; 30.30 | 10.00 | 6.00 ~ 3.40 | 5.50 | 2.80 | 1.40 | 2.80 | 1.50°| 7.50

9.70 | 11.70 | 25.50 | 9.50 | 5.60  3.20 | 4.50 | 2.50 | 1.50 | 2.40 | 1.40 ; 7.50
8.90 | 10.00 | 20.70 | 9.80 | 5.60 | 3.20 | 4.00 | 2.10 | 1.50 | 2.10 | 1.80 | 6.60
8.00 | 880 | 17.90 | 9.90  5.50 | .3.30 | 8.70 | 1.90 | 1.50 | 2.00 | 2.20 | 6.00
7.70 | 8.10 | 15.60 | 9.50 | 5.20 | 3.40 | 3.50 | 2.20 | 1.50 | 1.90 | 2.10 | 5.30
7.30} 7.50 {14.20 | 8.90 | 5.00 } 3.20 | 3.40 | 2.80 [ 1.40 | 2.20 | 1.90 | 4.70
6.90 | 6.90)12.90 | 8.40 | 4.80 | 3.40 | 3.40 | 2.70 { 1.50 | 2.90 | 1.80. | 4.20
6.50 | 6.40 | 12,10 | 8.00 | 4.60 | 3.50 | 3.60 | 2.40 | 1.90 | 2,70 [ 1.80 . 3.90
R 76.20 | 6.00 11.20 | 7.50 | 4.50 | 8.30 | 4.80 | 2.00 | 2.10 | 2.70 | 1.60 i 3.60
. 5.80| 6.00 |10.50 | 7.30 | 4.50 | 3.10 | 5.00 [ 1.70 | 2.00 | 8,30 | 1.50 | 3.40
5.50 | 6.10 | 10.00 | 7.10 | 4.60 | 3.00 | 4.20 | 1.60 | 1.90 | 3,40 | 1.40 | 3.50
530 6.00 | 12,20 6.90 | 470 3.00| 3.801.50 | 1.80 ; 3.50 | 1.40 | 4.80
5.10 | 5.80 | 14.50 | 6.80 | 4.50 | 3.00 | 8.30 | 1.50 | 1.50 | 3.00 | 1.40 | 7.40
5.10 | 5.60 | 14.90 | 6.70 | 4.650 | 4.00 | 3.10 | 1.50 | 1.40 | 2,80 | 1.70 | 7.80
5.20 { 5.50 | 14.10 | 6.60 | 4.40 | 4.50 | 2,90 | 1.40 | 1.40 | 2.60 | 1.90 | 7.20
5.40 | 5.20 | 12,30 | 6.50 | 4.40 | 4.60 | 2.60 | 1.50 | 1.40 | 2,20 | 2.10 | 7.00
6.20 | 5.70 | 10.60 | 6.30 | 4.50 | 4.40 | 2.70 | 1.60 | 2.00 | 2,00 | 1.90 | 8.70
6.50 | 6.80| 9.50 | 6.10 | 4.80 4.00 | 2,90 | 1.60 | 2,60 | 1.80 ! 1.90 | 9.60

24 6.70 | 7.90 | 8.90 | 6.00 |4.60  3.90 | 2.60 | 1.50 | 2.60 | 1.80 | 2.00 | 8.70
25.. 6.60 | 8.10| 8.30| 5.90|4.60 | 3.70 | 2.30 | 1.40 | 2.80 | 1.60 | 2.10 | 7.20
26.. 6.10 | 8.50 | 7.80 | 5.70 [ 4.50 | 3.50 | 2.00 | 1.40 1 3.80 | 1.50 | 3.50 | 6.50
27.. 6.30 | 8.60 | 7.50 | 5.50 | 4.20 4.00 | 2.00 | 1.50 | 3.60 | 1.40 | 6.10 ! 5.70
28 8.50 | 13.30 | 7.20 | 5.40 | 4.00 | 3.90 . 1.90 [ 1.50 | 3.60 | 1.40 | 6.30 | 5.10
20 i 12.60 |....... 12.90 | 5.20 | 4.40 | 4.00| 1.90. 1.60 | 3.60 | 1.30 | 5.80 | 4.50
30 ... [P 15.80 |....... 26.50 | 5.20 | 4.50 | 5.00 | 2.00 | 1.90 | 3.50 | 1.20 | 5.40 | 4.30

3 N 18.90 |....... 3L00 |....... 4.30 |....... 2.30 | .70 |...... 1.20 |...... 4.60
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Rating table for Tennessee River at Chattanooga, Tenn., for 1902.
hgfﬁft. Discharge. hgggghet. Discharge. hgiagghi. Discharge. h‘g{’é%ft‘ | Discharge.
Feet. | Secondfeet. | Feet. | Secondifect. || Feet. | Secondijest. | Feet. | Secondifeet.
1.2 8,040 5.2 | 28,240 || 14.0 | 85,200 || 24.0 | 150,200
1.4 8,820 5.4 | 29,480 || 14.5 | 88,450 | 24.5 | 153,450
1.6 9, 620 5.6 30,720 15.0 91, 700 25.0 | 156,700
1.8 10,430 5.8 31, 960 15.5 94, 950 25.5 | 159,950
2.0 11, 250 6.0 33, 200 16.0 98, 200 26.0 | 163,200
2.2 12, 080 6.5 36, 450 16.5 | 101,450 27.0 | 169,700
2.4 12, 930 7.0 39, 700 17.0 | 104,700 28.0 | 176,200
. 2.6 13, 800 7.5 42, 950 17.5 | 107,950 29.0 | 182,700
2.8 | 14,680 8.0 | 46,200 | 18.0 | 111,200 | 30.0 | 189,200
3.0 15, 600 8.5 49, 450 18.5 | 114,450 31.0 | 195,700
3.2 16, 550 9.0 52, 700 19.0 | 117,700 32.0 | 202,200
3.4 17, 550 9.5 55,950 19.5 | 120,950 33.0 | 208,700
3.6 18, 550 10.0 59, 200 20.0 | 124,200 34.0 | 215,200
3.8 19, 600 10.5 62, 450 20.5 | 127,450 35.0 | 221,700
4.0 20, 800 11.0 65, 700 21.0 | 130,700 36.0 | 228,200
4.2 22, 040 11.5 68, 950 21.5 | 133,950 37.0 | 234,700
4.4 23, 280 12.0 72, 200 22.0 | 137,200 38.0 | 241,200
4.6 24, 520 12.5 75, 450 22,5 | 140,450 39.0 | 247,700
4.8 25, 760 13.0 78,700 23.0 | 143,700 40.0 | 254,200
5.0 7, 000 13.5 | 81,950 23.5 | 146,950
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Estimated monthly discharge of Tennessee River at Chaitanooga, Tenn.

[Drainage area, 21,418 miles.]"

Discharge in second-feet. Run—(;ﬁ.
Month. -| Second-
Maximum. | Minimum. | Mean. f:;& ey D&%ﬂ;g‘
mile.
1902. .

January ... . __... .. S, 259, 400 27,620 70,567 | 3.29 3.79
February .. _................... 145,000 | 28, 240 60, 106 2.81 2.93
March.. ... ... ... ...... 241, 200 41,000 | 108,411 5.06 5.83
April .o l... 195, 050 28, 240 54, 811 2. 56 2. 86
JU 54,650 20, 800 28, 283 1.32 1.52
June ... ool ... 27, 000 15, 600 19, 043 . 89 .99
July .o . 60, 500 10, 840 22,414 1.05 1.21
August ... s 14, 680 8, 820 10,892 |+ .51 .59
September.. .. ... . .. . ... 18, 550 8, 040 11, 376 .53 .59
October ... .. .. icoeoioi.... 20, 200 8,040 13, 260 .62 .71
November - ... _............. 35, 150 8,430 13, 298 .62 .69
December ... ... .. ... ...} 56,600 17,550 33,763 1.58 1.82
The year ... ..._....... 259, 400 8, 040 37,185 1.74 23. 53

HIWASSEE RIVER AT CHARLESTON, TENN.

The gaging station on this river is located at the bridge of the
Southern Railway, 600 feet from the depot, in the town of Charleston,
Tenn. It is 17 miles from the mouth of the river and 53 miles above
Chattanooga, Tenn. This station was originally established by the:
United States Engineer Corps, but is now maintained half the year
by the United States Weather Bureau and the other half by the United
States Geological Survey. The gage rod is fastened to the downstream
end of the south pier of the bridge, 125 feet from the shore. 1t is
painted white, and marked in feet and tenths. The bench mark is a
cross, cut in the top surface of the upper corner stone of the pier, and
is 35 feet above the zero of the gage. The greatest height recorded at
this point was on March 31, 1886, when the gage read 32.2 feet. The
danger line is placed at 22 feet. The railroad bridge is an iron three-
span bridge, with a total length of 890 feet. There are embankments
at each end which confine the water, even at the highest stages. The
observer is J. C. Bates, Charleston, Tenn.

In 1902 the following discharge measurement was made:

November 15: Gage height, 0.40 fdot; dischargé, 1,306 second-feet. .
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Daily gage height, in feet, of Hiwassee River at Charleston, Tenn.
Day. Jan. | Feb. | Mar. | Apr. | May.|June.| July. | Aug. | Sept.| Oct. | Nov. | Dec.
1902. \ |

T 17.00 | 10.20 | 23.00 | 9.50 | 3.20 | 1.60 | 1.30 [ 0.80 | 0.50 | 1.50 [ 0.30 | 1.60
B 15.90 | 12.00 | 15.10 | 6.50 [ 5.00 | 1.60 | 1.10| .70 | .50 | 1.30 | .30 1.90
2 11.30 | 11.70 | 14.60 | 5.00 | 4.10 , 1.70 | 1.10 | 1.20 | .00 | .90 | .. 30 6.00
5.50 | 7.90 | 14.50 | 4.70 | 3.30 | 1.60 | 1.00 | .90 | .60 | .70 | .30 | 5.00

4.60 | 6.00 | 12,70 | 4.70 | 2.90 | 1.50 | 1.00 { 1.60 | .60 .60 | .30 | 3.70

4.20 1 5,00 11.10 | 4.20 | 2.80 , 1.40 | 1.10 | .00 | .70 .60 .30 3.20

3.90 | 4.50 | "8.10 | 4.70 | 2.70 i 1.50 | 1.00 | .60 | .40 .80 | 1.60 | 2.40

3.70 | 4.10 6.50 | 5.90 | 3.20 ; 1.60 | 1.00 | .50 | .40 | .60 | 1.10 | 2.00

3.50 | 3.80| 7.20 |5.40 260210 1.00] .40 .30| .50, .80 1.80

3.80 , 3.50 | 6.60 | 4.50 | 2.50 ) 1.70 90 L4010 .30} .40 .60 ‘ 1.60

3.20 | 3.30 | 5.80| 410 2.40 ’ 160 | 1,007 .60 .30 | .60 | .60 1.50

3.00 ] 3.10 | 5.303.90|2.30 1.40| 1.00 [ .80 | .40 1.60 | .50 1.40

2.80 | 3.10| 500|370 (22|13 1.70| .60} .60|1.40| .50| 1.30

2.70 | 3.00 | 510 | 3.60 | 2.50 {1.30 | 1.90 | .40, .90 | 2.30 | .40 ] 1.30

2.70 | 3.10 | 4.50 | 3.60 | 2.50 | 1.40 | 2,00 | .40 | 1.00 | 1.50 | .40 | 1.20

2.60 ; 3.10 | 5.50 | 3.50 { 2.30 | 1.40 | 2,00} .40 | .60 ]1.20) .40} 1.50

2.60 | 3.00(10.00 | 3.40 | 2.20 [ 1.30 | 1.20| .50 | .30 .90 | .40 | 3.40

2.50 | 2.90| 7.00)3.60)2.30|1.30 | 1.00 | .40 | .40| .70 | 1.10 | 3.30

2,70 | 280 | 5.60|3.40 |2.30|1.30| .80 | .30| .40 | .60 |1.60 | 2.40

3.00 | 2.8 500 )3.302.30)1.40 | 1.00| .30} .50 .60 ]1.00; 2,00

2.80 | 3.00 4.60|3.20|2.20|1.8 | 1.30 | .30 |1.20( .50 | .80 | 2.10

3.80 2.10 12,00} 1.30} .30 .40 | .50 | .60 | 6.20

3.40 1.90 | 1.50 | 1.20 | .30 [ .40 .50 | .60 | 4.40

2.90 1.90 | 1.20 80 | .20 .30 | .40 .60| 3.10

2.50 | 1.90 {110} .70} .10]2.10 | .40 ]1.00 | 2.50

2. 80 1.80 | 2.00 L70 0 .60 1 2,40 .40 | 6.60 | 2.30

2.90 1.90 | 2.20 .60 | .30 11.70 | .40 )3.30 | 2.00

5.00 1.80 | 1.80 .60 ] .70 11.40 | .40 }2.20| L.70

4.70 1.70 [ 1.40 .90 | .80 1.30| .40} 1.70} 1.70

4.70 |... 1.60 | 1.40 | 1.30 [ 1.00 | 1.30 | .30 | 1.50 | 2.60

6.50 160 | .90 | .60 |...... .30 ..., 2.70
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R‘ati'ng table for Huvassee River at Charleston, Tenn., jor 1902.
] hgiagg)ft. Discharge. h%?g%?t. Discharge. h%?ggfn Discharge. h(g?g et. Discharge.
Feet. Second-feet, Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.2 1, 200 3.4 5, 580 7.5 11,525 15.5 23,126 |
4 1, 380 3.6 5, 870 8.0 12, 250 16.0 23, 850
.6 1,580 3.8 6, 160 8.5 12,975 16.5 24, 575
.8 1,820 4.0 6,450 | 9.0 13, 700 17.0 25, 300
1.0 2,100 4.2 6, 740 l 9.5 14, 425 17.5 26, 025
1.2 2,390 4.4 7,030 | 10.0 15,150 18.0 26, 750
1.4 2, 680 4.6 7,320 10.5 15, 875 19.0 28, 200
1.6 2,970 4.8 7,610 11.0 16, 600 20.0 29, 650
1.8 3, 260 5.0 7,900 1L.5 17, 325 21.0 31,100
2.0 3, 550 5.2 8,190 12.0 18, 050 22.0 32, 550
2.2 3, 840 5.4 8, 480 12.5 18,775 23.0 34, 000
2.4 4,130 5.6 8,770 13.0 19, 500 24.0 35, 450
2.6 4,420 | 5.8 9, 060 13.5 20, 225 25.0 36, 900
2.8 4,710 . 6.0 9, 350 14.0 20, 950 -
3.0 5, 000 6.5 10,075 14.5 21,675
3.2 5,290 7.0 f 10,800 | 15.0 22, 400
! i i
Estimated monthly discharge of Hiwassee River at Charleston, Tenn.
[Drainage area, 2,297 square miles.] ,
Discharge in second-feet. Run-off.
Month. Secﬁnd-
Maximum, | Minimum, Mean. f:;&&? Iienl‘)}fg;;n
mile.
1902.
January ... ... ... 25, 300 4,275 7,339 3.20 3.69
February .. ... . s 26,170 4,710 8,185 | 3.56 3.71
March... ... ... ... ... .. 34, 000 5,725 12,320 | 5.36 6.18
April. oo, 14,425 4, 420 6,455 | 2.81 3.14
May. ..o 7,900 2,970 4,205 |- 1.83 2,11
June .......................... 3,840 2,245 2,864 | 1.25 1.39
July .. 3,550 | 1,580 2,265 .99 1.14
August ... ...l e 2,970 | 1,120 1,598 .70 .81,
September. . ... ... ... 4,130 1,285 1,859 .81 .90
October .._......_.. P, 3,985 1,285 1,837 .80 .92
November ... ....._......... 10, 220 1,285 2, 260 .98 1.09
December ... ... ... . ....... 9, 640 2,390 4,383 1.91 2.20
The year ................ | 34, 000 1,120 4,631 2.02 27.28
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TOCCOA (OKOEE) RIVER NEAR BLUERIDGE, GA..

This stream, called Toccoa River in Georgia and Okoee River in Ten-
nessee, has its source on the northernslopesof the Blue Ridge Mountains
in Georgia and flows northwest into Hiwassee River. The area is cov-
ered with a fine growth of oak, hickory, and other hard woods. The
station, established by B. M. Hall on November 25, 1898, is located at
the Morganton bridge, about 4 miles east of the town of Blueridge,

Ga. The gage is a 14-foot rod, in two 7-foot sections, nailed to a tree
on the right bank just below the bridge. It is graduated to feet and
tenths and is set to conform to bench marks which were established
October 15, 1896, and October 26, 1898. The measurements during
1896 were made at the railroad bridge about 3 miles below, but are
referred to the present gage by comparison of the bench marks at the
two bridges. The bench mark at Morganton bridge is on the top of
the bridge floor, on the downstream side, 50 feet from the initial point,
and is 18 feet above the zero of the gage. The bridge was a wooden,
queen-post, open bridge, in three spans, with a total length between
abutments of 153 feet, but it has been remodeled and changed into a
closed bridge, not suitable for use in making discharge measurements
at such an irregular section. Measurements are now made at a ferry
about 24 miles below, but the gage at the bridge is still maintained.
The observer is W. E. Rogers, a farmer living about a quarter of a
mile east of the gage.

The following discharge measurements were made during 1902:

April 25: Gage height, 3.20 feet; discharge, 749 second-feet.
November 21: Gage height, 2.15 feet; discharge, 253 second-feet.

Daily gage height, in feet, of Toccoa River near Blueridge, Ga.

Day. Jan. | Feb. | Mar. | Apr. | May.| June. | July. | Aug. | 8ept.| Oct. | Nov. | Dec.
1902,
l...... e 5.00 | 4.00 | 4.00 | 4.80 | 3.50 | 2.80 | 2.50 | 2.60 | 2.80 | 2.50 | 2.40 | 3.00
2 5.00 | 4.00 | 4.00 | 4.80 { 3.50 | 2.80 | 2.50 | 2.60 | 3.00 | 2.50 | 2,40 | 4.00
R, 5.00 | 4.00 | 4.00 | 4.60 | 3.40 | 2.80 | 2.50 | 2.40 | 38.00 | 2.50 | 2.40 | 4.00

4.60 [ 3.00 | 2.80 | 2.50 | 2.40 | 3.00 | 2.50 | 2.40 | 4.00
4.50 | 3,00 | 2.80 | 2.50 | 2.40 | 3.00 | 2.60 | 2,40 | 4.00
3 4.00 | 3.00 | 2.80 | 2.50 | 2.30 | 2.80 | 2.60 | 2.40 | 3.50
T 4.00 | 4,00 | 3.70 | 4.00 [ 3.00 | 2.80 | 2.50 | 2.30 | 2.80 | 2.60 | 3.00 | 3.50

L 4.00 | 4.00 | 3.70 | 4.00 | 3.00 | 3.00 | 2.40 | 2.30 | 2.80 | 2.60 | 3.00 | 3.50

[ P S 4,00 | 4,00 | 4.00 | 4.00 | 3.00 | 3.00 | 2.40 | 2.30 | 2.60 | 2.60 | 3.00 | 8.00

i L 4.00 | 4.00 { 6.00 | 4.80 | 3.00 | 3.00 | 2.40 | 2.30 | 2.60 | 2.60 | 2.50 | 3.00
R 4.00 | 4.00 | 5.50 | 4.80 | 3.00 | 3.00 | 2.30 | 2.30 | 2.60 | 2.60 | 2.50 | 3.00

12l 3.60 | 4.30 | 5.50 | 4.00 | 3.00 | 3.00 | 2.60 | 2.30 | 3.00 | 2.60 | 2.40 | 3.00
13...... eeessearciaaanaa. 3.60 | 4.20 | 5.00-| 4.00 | 3.00 | 3.00 | 2.40 | 2.30 | 3.00 | 2.60 | 2.40 [ 3.00
Teeieriiciieeeeennnnas 3.60 | 4.00 | 5.00 { 3.80 | 3.00 | 3.00 | 2.40 | 2.30 | 2.80 | 2.60 | 2.40 | 3.00
S, 3.50 | 4.00 | 5.00 | 3.80 | 3.00 | 2.80 | 2.40 | 2.30 | 2.80 | 2.50 | 2.40 | 3.00
T 3.50 | 4.00 | 5.00 | 3.80 | 3.00 | 2.80 | 2.40 | 2.30 | 2.80 | 2.50 | 2.40 | 8,00

P 3.50 | 4.00 | 4.80 1 3.60 1 3.00 | 2.80 1 2.40 | 2.20 | 2.80 | 2.50 | 2.40 | 3,00
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Daily gage height, in feet, of Toccoa River near Blueridge, Ga.—Continued.

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.

1902,
. T 8.50 | 4.00 | 4.80 | 3.60 | 3.00 | 2.80 | 2.40 | 2.20 | 2.80 | 2.50 | 2.40 | 3.00
R 3.50 | 6.00 | 4.60 | 3.60 | 3.00 | 2.70 | 2.40 | 2.20 | 2.80 | 2.50 | 2.40 | 3.00
200 it 3.50 (10.00 | 4.60 | 3.40 | 3.00 | 2.70 | 2.40 | 2.20 | 2.80 | 2.50 | 2.40 | 3.00
2 N 3.40 | 5.00 { 4.30 [ 3.40 | 3.00 | 2.70| 2.40 | 2.20 | 2.80 | 2.50 | 2.30 | 3.50
22, i 3.40 | 5,00 | 4.00 | 3.40 | 3.00 | 2.60 | 2.40 | 2.20 | 2.70 | 2.50 | 2.30 | 3.50
P J 3.40 | 5.00 | 4.00 | 3.40 | 3.00 | 2.60 | 2.40 | 2.20 | 2.70 | 2.50 | 2.30 | 3.50
. 3.40 | 4.00 { 4.00 | 3.20 | 3.00 | 2.50 | 2.40 | 2.20 | 2.60 | 2.50 | 2.30 | 8.20
-3 3.40 | 4.00 | 4.00 | 3.20 | 3.00 | 2.50 | 2.40 | 2.20 | 2.60 | 2.50 | 4.00 | 3.00
26 e 4.00 | 4.00 | 4.00 | 3.20 | 3.00 | 2.50 | 2.40 | 2.20 | 2.60 | 2.40 | 3.00 | 3.00
1 4.00 | 4.00 | 4.00 | 3.40 | 8.00 [ 2.50 | 2.40 | 8.00 | 2.60 | 2.40 | 3.00 | 3.00
28 e 5.00 | 4.00 | 3.80 | 3.40 | 3.00 | 2.50 | 2.40 | 3.00 | 2.50 | 2.40 | 3.00 { 3.00
29 e 5.00 |...... 6.00 | 3.40 | 2.80 | 2.50 | 2.40 | 3.00 | 2,50 } 2,40 | 3.00 | 3.00
B0ueri i 4.50 {...... 5.00 | 8.50 | 2.80 | 2.50 | 2.40 | 2.80 | 2.50 | 2.40 | 3.00 | 3.00
2 4.50 |...... 5,00 I...... 2.80 |....o.n 2.60 | 2.80 |...... ‘ 2.40 |...... 3.00

Rating table for Toccoa (Okoee) R

iver near Blueridge, Ga., for 1902.

h(g?gghet. | Discharge. h%?ggkft. Discharge. h%?él?t. Discharge. h(é?;lft. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. S’econd-feet.
2.2 270 3.6 1,162 5.0 2, 660 6.8 4,586
2.3 312 3.7 1, 269 5.1 2,767 7.0 4, 800
2.4 365 3.8 1,376 5.2 2,874 7.2 5,014
2.6 400 3.9 1,483 5.8 2,981 7.4 5,228
2.6 447 4.0 1,590 5.4 3,088 7.6 5,442
2.7 497 4.1 1, 697 5.5 3,195 7.8 5, 656
2.8 550 4.2 1,804 5.6 3,302 8.0 5, 870
2.9 606 4.3 1,911 5.7 3, 409 9.0 6,940
3.0 666 4.4 2,018 5.8 3,516 10.0 8,010
3.1 732 4.5" 2,125 5.9 3,623 11.0 9, 080
3.2 804 4.6 2,232 6.0 3,730 12.0 10, 150
3.3 883 4.7 2,339 6.2 3,944 13.0 11, 220
304 969 4.8 2,446 - 6.4 4,158 14.0 12, 290
3.5 1, 062 4.9 2,553 6.6 4,372

IRR 83—03——14
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Estimated monthly discharge of Toccoa (Okoee) Rirver near Blueridge, Ga.

[Draiﬁage area, 231 square miles.]

‘ Discharge in second-feet. I{un-oﬁ.
Month, . ; Second- .
Maximum. | Minimum. } Mean. f:::ﬁ{)g - Eiggz;n
mile,
1902. ‘
JANUALY - .. L2660 969 1,602 6.94 8.00
FebIuary - -« ooooooeeeee .. 8,010 | 1,590 | 2,020 1 878 9.14
March. ..o . 3,730 L 1,269 \ 2,104 9.11 10.50
April ... ..o ... L 2,446 804 } 1,459 | 6.321 - 7.05
MaY .- 1,062 550 | 690 | 2.99. 8.45
JUNE « oo ‘ 666 100 530 | 2.29 2.55
July .o ; 7 312 370 160! 1.8
August .. \ 666 270 ’ 361 1.56 1.80
September . ... ... ...... ' 666 ‘ 400 | 531 2.30 2.57
October. ..............io....... ‘ HT | 355 ‘ 108 | 1.76 2.03
November ... __.___............ 1,590 | 312 476 | 2.06 2.30
December . _................... } 1,590 [ 666 866 | 3.75 4.32
The Year - .............. ‘ 8,010 ’ 270 ‘ 952 | 412 | 55.55

HIWASSEE RIVER AT RELIANCE, TENN.

This station was established by O. P. Hall on August 17, 1900. The
gage is a vertical timber, graduated to feet and tenths, spiked to a tree
on the right bank of the river about 200 feet above the Atlanta, Knox-
ville and Northern Railroad bridge, and very near the ferry landing.
Measurements are made from the railroad bridge, a new steel structure
of three spans of 140 feet each, which has recently been substituted for
the old wooden bridge. Bench mark No. 1 is a nail in a notch cut in
a hickory tree on the right bank of the river, about 75 feet abovg the
end of the bridge and 5.82 feet above the zero of the gage. Bench
mark No. 2 is the top of bridge girder downstream, 40 feet from the
right-bank end of the bridge, and is 23.90 feet above the zero of the
gage. At ordinary stages the river is about 350 feet wide at this
point, and the section is a fairly good one, but at low stages the
current hecomes sluggish. The observer is C. V. Higdon, a farmer
and ferryman, who lives near the gage.

During 1902 the following discharge measurements were made:

April 23: Gage height, 2.05 feet; discharge, 2,972 second-feet.

- August 11: Gage height, 0.86 foot; discharge, 832 second-fect:
October 1: Gage height, 1.28 feet; discharge, 1,236 second-feet.
November 19: Gage height, 1.37 feet; discharge, 1,372 second-feet.
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Daily gage height, in feet, of Hiwassee River near Reliance, Tenn.
N |
Day. Jan. | Feb. | Mar.| Apr. | May. iJune. July. [ Aug.|Sept.| Oct. | Nov. | Dec.
3.40 | 4.506.30 | 3.00|2.10 | 1.50 | 1.30 | 1.00 | 0.90 | 1.20 | 0.90 | 1.50
3.00 | 5.70 | 38.30 | 2.80 1} 2.40 | 1.40 | 1.30 | 1.10 | .80 [ 1.20 | .90 | 1.60
2,80 | 4.30)3.60 | 2.70 | 2.10 | 1.40 | 1.80 | 1.00 | .80 | 1.10 | .90 | 3.00
2.60 | 3.30(3.202.70 | 2.00 | 1.5 1.30 {1.20 | .90 |1.00 | .90 2.50
2.40 | 2.90 | 3.60 | 2.60 [ 2.00 | 1.40 | 1.40 [ 1.00 | 1:20 | 1.00 | .90 | 2.20
2,40 | 2.70 | 3.30 | 2.50 { 1.90 | 1.40 | 1.30 | 1.00 | 1.00 | 1.00 | .90 i 2.00
2.30 | 2.50 { 3.00 | 2.60 | 1.90 | 1.40 | 1,10 [ .00 | .90 | 1.10 | 1.50 | 1.70
2.20 | 2.40|2.90 [ 3.20 | 1.90 | 1.50 | 1.20 ( .90 ! .80 | 1..00 | 1.20 " 1.60
2,20 | 2,30 2.40 | 2.80 | 1.90 | 1.40 | 1.10 | .80 ! .80 | .90 | 1.00 , 1.50
2,10 | 2.20 | 2.10 | 2.60 | 1.80 | 1.60 | 1.10 80 90 .90 | 1.00 } 1.40
2,00 | 2.20|2.90 | 2.50 | 1.80 | 1.h0 | 1.20 | .80 | 1.20 | 1.00 | 1.00 ; 1.50
2:80 [ 2.40 | 1.70 | 1.40 | 1.30 .80 | 1.00 | 1.20 ] 1.00 | 1.40
2.70 1 2.60 | 1.80 | 1.40 | .90 | .80 | .90 | 1.50 | 1.00 | 1.40
2.70 | 2.30 1 1.90 | 1.30 | 1.40 | .80 { 1.20 | 1.40 | 1.00 ‘ 1.40
2.60 | 2.40 | 1.90 | 1.0 | 1.90 .80 | 1.00 | 1.40 | 1,00 | 1.30
2.90 | 2.30 | 1.90 | 1. 40 | 1.50 90 .90 | 1.20 ) 1.00 | 1.60
3.80 1 2.30 1.8 {130 1.20| .80 i .90 | 1l.10/! .90} 2.60
3.00 | 2.30 | 1.80 | 1.30 | 1.10 | .80 ; .80 | 1.00 | 1.40 | 2.10
2,80 [ 2.20 1 1.80 | 1.40 | 1.10 | .80 .80 | 1.00 | 1.0 | 1.80
2.70 1 2.20 1 1.80 | 1.40 | 1.10 | .80 | 1.50 | 1.00 | 1.20 | 1.70
2.60 | 2.20 | 1.70 | 1.80 | 1.10 | .80 ;1.20|1.00 | 1.10 | 1.80
2.60 1 2.20 } 1.70 | 1.60 | 1.10 | .80 | 1.10 | 1.00 } 1.10 | 3.10 °
2,50 | 2.10 | 1.60 | 1.80 | 1.00-} .80 [ 1.00| .90 1.10, 2.30
2.40 | 2,10 { 1.60 | 1.20 | 1.00 | .70 |1.00| .90 | 1.00 | 2.00
2.40 [ 2.00 | 1.60 [ 1.20 | 1.00 | .70 [ 1.10| .90 1.70 | 1.90
2.30 {2.00 }1.70 | 1.40 | 1.00 | .70} 1.70 ) .90 | 3.00 1.70
2.80 [ 2.00 | 1.70 | 1.70 .90 | .90 | 1.50 | .90, 2.00 | 1.60
2.40 | 1.90 | 1.60 | 1.40 .90 11,20 )1.30} .90 | 1.70 | 1.60
5.50 | 2.00 | 1.50 | 1.40 | 1.00 | 1.20 | 1.30 | 1.00 | 1.50 | 1.60
4.50 | 2.10 { 1.50 { 1.30 | 1.10 | 1.10 | 1.10 | .90 | 1.50 | 1.90
3.50 [...... 1.50 1. ... 1.10 | .90 |..._.. .90 [ 1.80
Rating lable for Hiwassee River i Reliance, Tenn., for 1902.
G . ) . . .
hé;?}?t. Discharge. h(é?gg}?t. Discharge. h(i;lgg}?t. Discharge. h%?gglft. Discharge.
}
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.8 780 2.4 3,620 4.0 9, 300 5.6 16, 880
1.0 970 2.6 4,190 4.2 10,190 5.8 17, 840
1.2 1, 205 2.8 4, 800 4.4 11,120 6.0 18, 800
1.4 1,485 3.0 5,450 || 4.6 12,080 6.5 21, 200
1.6 1, 805 3.2 6,140 4.8 | 13,040 7.0 | 23,600
1.8 2,170 3.4 6, 870 5.0 14, 000 8.0 28, 400
2.0 2,600 3.6 - 7,640 5.2 14, 960 ‘
2.2 3,090 3.8 8, 450 5.4 15, 920
. - — ! —
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Estimated mnonthly discharge of Hiwassee River at Reliance, Tenn.

[Drainage area, 1,180 square miles.]

Discharge in second-feet. Run-off.

Month. 7 Second-
) Maximum. | Minimum. Mean. f:;&ﬁ%r Dlglgglhe:n

mile.

. 1902,
January ... .. .. .. ... 6, 870 2,170 3,320 2.81 3.24
February ... .. ... .. ... 38, 000 2,375 5,729 4. 86 5206
March. oo, 20, 240 2, 840 6,070 | 5.14 5.92
April o ... 6,140 2,375 | 3,634 3. 08 3.44
MaY.oe el 3,620 1,640 2,205 | 1.87 2.16
JUDe -, 1,980 | 1,205 1,491 | 1.26 1.41
July. oL 2,375 870 | -~ 1,239 1.05 1.21
August ... oooLiillioL. 1, 205 700 875 .74 .85
September ... .. .. ... ... 1,980 780 1,054 . 89 .99
October. ... ... ....... 1,640 870 - 1,034 .88 1.01
November ... ... ... ...... 5, 450 870 1, 351 1.14 1.27
December ... ... ........ 5,790 1,340 2, 388 2.02 2.33
The Year ................ 38, 000 700 2,582 | 2.14| 28.89-

NOTTELY RIVER AT RANGER, N. C.

The station was established by Olin P. Hall, on February 16, 1901.
It is situated at the Nottely wagon bridge, about one-half mile from
Ranger, N. C., on the Murphy division of the Atlanta, Knoxville and
Northern Railway. The bridge is an old wooden structure, about 125
feet in length between abutments, and about 20 feet above low water.
The bridge is supported on 2 wooden bents, dividing it into 3 spans.
The gage is a 1 by 3 inch pine board in two sections, each 8 feet long,
graduated to feet and tenths and fastened to the upstream side of the
right wooden abutment. The bench mark is the top of the down-
stream end of the cap of the right abutment; its elevation is 20.05
feet above the zero of the gage. The initial point for sounding is the
edge of the right abutment on the downstream side. The observer is
A. D. Kilpatrick.

The following discharge measurements were made during 1902:

April 24: Gage height, 4.20 feet; discharge, 598 second-feet.

August 14: Gage height, 2.70 feet; discharge, 213 second-feet.
November 21: Gage height, 2.75 feet; discharge, 213 second-feet.
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Daily gage height, in feet, of Nottely River at Ranger, N. C.
Day. Jan. | Feb. iMar, Apr. | May. |June.| July. | Aug. |Sept.| Oct. | Nov.| Dec.
| ,
5.50 [ 7.00 [ 9.00 | 5.00 | 4.10 | 3.40 | 3.00 { 2.80 | 2.60 | 2.90 | 2.30 | 3.30
5.00 | 7.00 || 7.20 | 5.00 | 4.00 | 3.30 | 2.90 | 2.80 | 2.60 | 2.90 | 2.60 | 3.50
5.0019.10 || 6.10 | 5.00 | 4,00 | 3.30 | 2.90 | 3.00 | 3.00 { 2.70 | 2.60 | 6.20
4,50 | 7.80 || €.00 { 5.00 | 4.00 | 3.20 | 2.80| 2.80 | 3,30 | 2.70 [ 2.60 | 4.30
4.80 | 5,50 || 6.30 | 5.10 | 4.00 | 3.20 | 2.80 | 2.80 | 2.80 | 2.70 | 2.50 | 4.40
4,40 { 5.00 || 5.80 | 5.00 | 4.00 |'8.20 | 2.80 | 2.80 | 2.60 | 2.60 | 2.50 | 4.30
. 4.40 | 4.90 ! 5,40 | 4.80 | 4.00 | 3.10 | 2.80 | 2.60 | 2.60 | 2.60 | 4.00 | 4.30
4,40 | 4.90 || 5.30 { 4.20 | 3.70 [ 3.80 | 2.80 [ 2.60 | 2.50. | 2.50 | 4.00 | 3.00
.| 4.40 | 4.50 || 5.20 | 5.00 | 3.70 | 3.60 | 2.70 | 2.60 | 2.70 | 2.80 | 2.80 | 3.00
4.30 | 4.30 || 5.10 | 5.00 | 8.70 | 3.30 | 3.00 | 2.60 | 2.90 | 2.70 | 2.80 | 38.80
4.20 { 4.20 ) 5.10 | 5.00 | 3,70 | 3.20 | 3.00 | 3.80 | 2.60 | 3.00 | 2.70 | 3.50
4.20 | 4.10 ) 5.00 | 4.80 | 3.60 | 3.10 | 3.70 | 8.60 | 2.50 | 2.70 | 2.70 | 3.40
4.00 | 4.00 || 6.20 { 4.40 | 3.60 | 3.10 { 4.40 | 2.60 | 3.40 | 2.90 } 2.70 | 38.40
.13.80 [ 4.00| 5.00| 4.40 | 4.70 | 3.10 | 3.60 | 2.60 | 3.00 | 3.30 | 2.50 | 3.30
13.40 | 4.00 || 5.00 | 4.40 | 4.60 [ 3.10 | 4.80 | 2.60 | 2.80 | 3.50 | 2.50 | 3.80
3.40 | 410 | 6.20 | 4.40 | 3.80 | 3.00 | 4.80 | 2.60 | 2.80 | 3.00 | 2.50 ;| 5.40
18.20(4.00 5.2014.60|3.7013.00| 4001 2.60 | 2.70 | 2.90 | 2.40 | 4. 60
.1 8.00 [4.00! 580|450 3.70|3.00) 3.00; 260270270 |3.70 | 4.60
4,00 | 4.00 | 5.60 | 4,40 | 3.70 | 3.00 | 3.00 | 2.60 | 3.30 | 2.90 | 3.20 | 3.80
4,00 | 4.00 | 5.00 | 4.20 § 60| 3.00 | 3.00{2.60(3.00{2.80(3.00 3.70
4.00 | 410 | 5.00 | 4.00 | 3.60 | 3.30 | 2.80 | 2.40 | 3.00 | 2.80 | 2.90 | 5.40
4.00 | 5.00 | 4.90 | 4.10 | 8.50 | 3.10 | 2.80 | 2.40 | 2,80 | 2.70 | 2.80 | 5.20
.13.80 450 4.80)4.10]3.403.00 ) 2.80 | 2.40 | 2.60 | 2.70 | 2.80 | 4.40
.| 3.80 | 4.40| 4.70 | 4.10 | 8.30 | 3.00 | 2.80 [ 2.50 | 2.60 | 2.70 | 2.70 | 3.80
.13.80 (4.8 | 4,60 | 4.10 (3.80 ( 3.00 {-2.70 { 2.50 { 2.90 | 2.60 | 5.30 | 3.60
3.80 | 4.60 | 4.60 | 4.00 | 8.830 | 3.60 | 2.70 | 2.70 | 2.70 | 2.50 | 4.40 | 3.50
4.00 | 4.80 ] 4.70 | 4.00 | 8,30 | 8.60 |.2.70 3.00(2.60 {2.50 | 8.70 | 3.60
4,40 [21.00 ] 4.70 | 4.00 | 3.80 | 3.00 | 2.70 | 2.80 | 3.10 | 2.50 | 3.10 | 3.40
4.50 |...... 13.80 | 4.20 | 3.40 | 3.00 | 2.80 | 2.80 | 3.00 | 2.40 | 3.00 { 5.20
5.00 {..... 6.80 | 4.30 | 3.40 | 3.00 | 2.80 | 2.70 | 8.00 | 2.40 | 3.00 | 5.00
6.30 |...... 5.20 |...... 3.40 |...... 2.80 1 2,70 |...... 2.30 |...... 3.40
Rating table for Nottely River at Ranger, N. C., for 1902.
h%?gglft. piseharge. hce{?gglst. Discl}arge. h(g;lg et. Discharge. hg?ggl?t‘ Discharge. |
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
2.4 155 5.2 920 8.0 1,760 12.0 2, 960
2.6 190 5.4 980 8.2 1, 820 12.5 3,110
2.8 229 5.6 1,040 8.4 1, 880 13.0 3, 260
3.0 272 5.8 1,100 8.6 1,940 ‘13.5 3,410
3.2 322 6.0 1,160 8.8 2,000 14.0 3, 560
3.4 380 6.2 1, 220 9.0 2,060 14.5 3,710
3.6 440 6.4 1,280 9,2 2,120 15.0 3, 860
3.8 500 6.6 1,340 9.4 2,180 | 15.5 4,010
4.0 560 6.8 1, 400 9.6 2,240 | 16.0 4,160
4.2 620 7.0 1,460 9.8 2, 300 ‘ 17.0 4,460 .
4.4 680 ‘7.2 1,520 10.0 2, 360 ; 18.0 4,760
4.6 740 7.4 1,580 10.5 2,510 || 19.0 5,060 °
4.8 800 7.6 1, 640 11.0 2. 660 ; 20.0 5, 360
5.0 860 7.8 | 1,700 11.5 2,910 | 21.0 5, 660
: |
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Estimated monthly discharge of Nottely River at Ranger, N. C.

Discharge in second-feet. Run-off.
Month, Second-
Maximum. | Minimum. Mean. f;f;g aﬁ%r lellz,t}ﬁ} ;n
mile.
1902. .
JADUATLY - oo 1,250 272 631 | 232 2.67
February ... ... .. ... 5, 660 560 1,006 3.70 3.8
March oo oo 3, 500 740 1,095 | 4.03 4.64
April ool 890 560 711 2.61 2.91
May . i 770 350 475 1.75 2.02
June ... ... ..... 500 272 322 1.18 1.32
July. oo lll. | 800 209 307 1.13 1.30
August - .o._. 500 155 219 .81 .93
September .- .- .o 380 172 237 87 | 97
October. .. ... ..o ... ... .. 410 148 221 .81 .93
November ... ....._._......... 950 148 205 | 1.08 | 1.20
December. ... .. ... .. ... 1,220 272 576 2.12 44
—— I
The year................. 5, 660 148 850 | 1.87 | 25.18

HIWASSEE RIVER AT MURPHY, N. C.

Hiwassee River rises in the northern part of Georgia and flows
through the southwestern corner of North Carolina into Tennessee,
where it empties into Tennessee River. The drainage basin is broken
and mountainous for the most part and well covered with forest.
The station is located at the highway bridge crossing the river at
Murphy, N. C., one-half mile above Valley River, and was established
by E. W. Myers on July 26, 1896. The length of the gage is 29.10
feet. The section is a fairly good one. The course of the stream is
straight for several hundred yards above and below the bridge, and
the current fairly rapid. The bottom is hard and rocky and not
subject to any decided change. - The observer is William Mingus,
Murphy, N. C.

Discharge measurements of Hiwassee River at Murphy, N. C.

Date. ’ Hydrographer. Gage height.{ Discharge.

1902. Feet. | Second-feet.
August 12 .o B.S.Drane ....oooeeeeeeno.. 4.80 } 213
August 23 ... ... .|.... AO oo eaaaaas - 4.80 186
September 18 - ___ .. ... ... .. [ Lo R, 4.80 198
Do . E.W. Myers - ccceeceeaaaaaan. 4.80 216
October 24. ... ... ........ B.S.Drane ......c....c.oo-.. 4.87 260
Do el P do oo 4.90 271
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Daily gage height, in feet, of Hiwassee River at Murphy, N. C.

M
¥
Day. Jan. | Feb. | Mar. | Apr. | May. [June.; July. | Aug. Sepf. Qct. | Nov. | Dee.
7.80 | 8.50 ‘ 6.60 | 5.70 | 5.30 | 5.20 | 4.90 | 4.75 | 5.25 | 4,90 | 5.65
9.10 7.50 | 6.50 | 5.80 | 5,30 | 5.20 | 4.90 | 4.80 | 5.15 | 4.90 | 5.50
7.50 | 7.05 | 6.35 | 5.70 ) 5.30 | 5.15 | 5.20 | 4.80 | 5.05 | 4.90 6.65
6.90 | 6.80 | 6.30 | 5.65 | 5.25 | 5.15 : 4,95 | 5.15 [5.00 | £.90 | 5.95
6.50 | 7.15 : 6.25 | 5,70 | 5.25 1 5.15 | 4.90 | 4.95 | 5.056 | 4.90 | 5.50
6.85 | 6.80 [ 6.15 | 5.70 | 5.20 | 5.15 | 4.85 { 4.85 | 5.10 { 5.90 | 5.65
6.25 | 6.55 | 6.15 | 5.60 | 5.20 | 5.30 | 4.85 | 4.80 | 5.00 | 5.20 | 5,50
6.15 | 6.45 | 6.65 | 5.60 | 5.55 | 5.15 | 4,85 | 4.80 [ 5.00 | 5.10 | 5.45
6.50 | 6.75 | 6.35 | 5.60 | 5.55 | 5.10 | 4.80 | 4.80 | 5.00 | 5.00 | 5.40
6.00 ‘ 6.55 | 6.25 | 5.50 i 5,55 | 5.10 | 4.80 [ 5.85 | 4.95 | 5.05 | 5.35
5.90 | 6.50 | 6.15 | 5.50 | 5.50 | 5.10 | 4.85 | 4.95 | 5.00 | 5.00 | 5.35
5.90 | 6.40 | 6.10 { 5.55 | 5.50 | 5.50 | 4.80 | 4.90 | 5,451 5.00 | 5.30
5.85 | 6.65 | 6.05 | 5.55 | 5.50 | 5.40 | 4.80 | 5.05 | 5,15 | 5.00 | 5.356
5.80 | 6.45 ) 6.00 | 5.55 \} 5.45 { 5.25 | 4.80 [ 5.05 | 5. 45 | 5,00 | 5.25
5.85 | 6.40 | 6.00 | 5.50 “ 550" 5.30 | 4.85 | 4.90 | 5.15 | 4.95 | 5.25
5.90 | 6.45 | 6.00 [ 5.55 5.50 5.20 | 4.80 1 4.90 {510 | 4.95| 5.75
5.85 | 6.90 { 5.95 | 5.50 | 5.45 | 5.15 | 4.85 | 4.85 | 5.05 | 5.00 { 6.15
5.75 | 6.60 | 6.00 |5.55 | 5.40 | 5.10 | 4.80 | 4.85 | 5,00 | 5.50 | 5.90
575 | 6:45 | 5.95 | 5.50 | 5.40 | 5,10 | £.80 | 4,95 | 4.95 | 5.15 | 5.65
5.80 | 6.85 | 5,90 | 5.40 | 5,40 | 5.05 | £.80 | 5.35 | 4.95 | 5.06 | 5.50
6.05 | 6.30 | 5.85 | 5.40 | 5.35 | 5.05 | 4.80 | 5.05 | 4.95 | 5.05 |" 5.80
6.25 | 6.25 | 5.8 | 535 | 5,40 | 5.05 | 4.75 ] 5,00 | 4.95 | 5.00 | 6.30
6.05 | 6.20 | 5,80 | 5.45 | 5.30 © 5.03 | 4,75 | 4.95 | 4.95 | 5.056 | 5.90
6.00 ] 6.15 | 5,75 ' 5.40 ' 5.30 | 5.00 ' 4.75 | 4.90 | £.95 | 5.00 | 5,756
6.05 1 6.10 | 5.75 | 5.50 | 5.2% 5.00 | 4.75 | 5.45 | 4.90 | 5.50 ‘ 5.70
6.05 | 6.05 | 5,75 | 5.30 | 5.50 | 4.95 | 4.75 | 5.15 | 4.90 | 6.00 1 5.60
6,00 | 6.10 { 5.75 | 5.30 | 5.55 | £.90 | 4.85 | 5.35 | 4.95 | 5.70 i 5.40
14.15 | 6.10 | 5.75 | 5.25 | 5.45 | 4.90 - 4.95 ] b, 45 1 4,95 | 5.50 J 3. 45
....... 10.90 | 5.70 ‘ 5.2H i 5.30 | 4.904.90 | 5.15 | 4.90 | 5.40 : 5. 40
....... 7.50 ] 5.90 | 5.30 | 5.25 Y‘ 4,90 | 4.85 | 5.05 | 4.90 | 5.40 | 5.75
....... 6.90 i 5.35 \* e L

|
;{
\
|
|
\

Rating table for Hiwassee River at Murphy, N. C., for 1902.

h(g?gglft. Discharge. ‘k h(g?ggﬁt. Discharge. : h(giaggiﬁ;, Discharge. h(é?gglft. Discharge.
Feel. Second-feet. ‘ Feet. Second-feet. : Feet. Second-feet. Feet. Second-feet.
43 00 | 6.2 | 1,560 t 85 | 5700 | 13.5 | 14,700
4.4 110 | 6.4 1,920 9.0 6, 600 14.0 15, 600
1.6 150 || 6.6 2,280 | 9.5 7,500 (| 14.5 | 16,500
4.8 205 Il 6.8 2,640 i 10.0 8,400 15.0 17,400
5.0 325 | 7.0 3,000 | 10.5 9,300 || 15.5 | 18,300
5.2 450 ‘ 7.2 3, 360 ‘ 11.0 10,200 [ 16.0 19, 200
5.4 590 | 7.4 3,720 11.5 11,100 16.5 20,100
5.6 750 | 7.6 | 4,080 | 12.0 | 12,000 || 17.0 | 21,000
5.8 940 7.8 4, 440 12.5 12, 900 " 18.0 22, 800
6.0 1, 200 8.0 4,800 | 13.0 | 13,800 { 19.0 | 24,600
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. Hstimated monthly discharge of Hiwassee River at Murphy, N. C.

[Drainage area, 410 square miles.]

Discharge in second-feet. - Run-off.
Month. Second-
Maximum, | Minimum,. | Mean, f:;;g;%’ %ggg:ésifl
mile.
1902.

January .. ... .................. 3,360 750 | 1,203 | 2.93 3.38
February ...................... 15,870 892 2,259 | 551 5.74
March. .. ... ... ... . ...... 10, 020 1, 290 2,582 6.30 7.26
April oo ... 2,370 845 1,331 3.25 3.63
May. .. 940 485 677 1. 65 1.90
June ... ... ....... - 710 100 556 1.36 1.52
Joly.ooo .. ] 670 . 265 363 .89 1.03
August ... Lo Il 450 190 232 .57 .66
September. ... ... ... 555 190 336 .82 9
October ... . ... . ... ..... 485 265 347 .85 . 98"
November .. ... _ ... _...__.._... 1, 200 265 450 1.10 1.23
December ................. .. 2,870 520 834 | 203 2.34

The year ........_....... 15, 870 100 931 2.27 30. 58

LITTLE TENNESSEE RIVER AT JUDSON, N. C.

" This river rises in northern Georgia, with tributaries from the
mountains between North Carolina and Georgia, and flows in a north-
westerly direction, emptying into Tennessee River at Lenoir, Tenn.
Measurements of flow are made at Judson, N. C., below the mouth of
Sawyer Branch. The area drained is mountainous and covered with
forest growth. The station was established by E. W. Myers in June,
1896. It is located on the Southern Railway bridge, about one-fourth
of a mile from Judson, N. C. The river is straight for several hun-
dred yards above and below the station; the bottom rocky and very
rough on the west side and sandy on the east side. The current is
swift and considerably obstructed by two old piers. The section is
constant, but nota good one for measurements. The observeris R. C.
Sawyer, a farmer at Judson, N. C.

- The following discharge measurements were made during 1902 by
B. S. Drane:

August 11: Gage height, 2.50 feet; discharge, 686 second-feet.

August 22: Gage height, 2.50 feet; discharge, 471 second-feet.
October 25: Gage height, 2.62 feet; discharge, 736 second-feet.
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Daily gage height, in feet, of Little

Tennessee River at Judson, N. C.

217

Day. Jan. | Feb. | Mar. | Apr. | May. |June.| July, | Aug. |Sept. | Oct. | Nov. | Dec,
1902.

8.41 | 6.72|7.29 | 4.92 | 3,24 | 3,20 | 2.91 | 2.71 | 2.51 | 3.00 | 2.61 | 8.35

6.51 | 5.38 |5.32|4.84|4.61 {3.41| 2.91 | 271 | 2.41 | 291|271 | 3.32

6.34 | 4.92|4.96|4.3¢4]3.22 3.3 3.00]271 241281261 4.9

5.28 | 4.92|4.944.3113.18|3.10| 2.81 |2.61 291271251 | 3.15

4.49 | 4.91 | 4.81 [4.23|3.10 | 3.08 | 3.81 | 2.61 | 2,71 | 2.91 | 2.61 | 3.10

| 4.48 | 4.86 | 4.81 | 4.21 | 4.26 | 3.05 | 2.81 | 2.51 | 2.51 | 2.91 | 4.71 | 3.74

| 4.48 ] 4.42|4.78 | 4.19(3.92 1 3.10 | 2.81 | 2.61 | 2.51 | 2.81 | 3.41 | 3.45

.| 4.46 | 4.50 | 5.21 | 4.19 | 3.17 | 3.31 | 2.81 | 2.51 | 2.51 | 2.71 | 8.00 | 3.41

14,52 | 4.60|4.19|4.12 2.94[3.10 | 3.00 | 2.51 | 2,81 | 2,71 | 2.91  3.35

4.51 | 4.50 | 4.12 | 4.90 | 2.91 | 3.05 | 8.00 | 2.61 | 2.51 | 2.61 | 2.81 | 3.26

.| 4.43 | 4.20 | 4.13 | 4.90 | 2.93 | 3.04 | 3.10 | 2.51 | 2.71 | 2,71 | 2.81 | 3.20

4.42 | 4,20 4.18 | 4.60 | 2,91 | 3.03 | 3.51 | 2.51 | 2.61 | 3. 417281 | 3.3

| 4.89| 4,10 4.10 | 4.80 | 3.61 | 3.00 | 3.31 | 2.41 | 2.61 | 3.00 | 2.81 | 3.30

4,32 | 3.98|4.10 | 4.70 | 3.71 | 3.20 | 2.91 | 2.51 | 3.10 | 8.10 | 2.71 | 3.2H

4,28 | 3.96|4.12|4.60 ) 3.61 | 3.20 | 3.9L | 2,51 | 2.71 ;2.91|2.71 | 3.15

| 424 4.21|5.80|4.30 3.51|3.20| 2.81 | 2.71 | 2.61 | 2.81 | 270 | 3.25

422! 428|472 4.28 (8,51 1810 2.71 | 2.71 | 2.51 | 2.81 | 2.76 | 4.60

3.91 | 4.27|4.68|4.92|3.51 291 | 2.71 | 2.61 | 2.51 | 2.71 | 2.70 | 4.00

18.92| 4.22(4.22 | 4.61(3.41|3.00| 2.81 251|291 271|270, 3.8

.1 3.96] 3.93)4.16|5.20 | 8.41 | 3.01 | 3.10 | 2.41 | 3.31 { 2.71 | 2.80 | 3.71

451 | 3.93(3.96|4.4213.41|3.381| 2.91|2.41 |3.00 271128 | 3.7

3.68 | 8.91|3.91|4.19{38,51!3.20| 2,70 | 2.51 | 2.91 | 2.61 | 2.75 | 4.70

3.62 | 3.86|3.82 /430|341 300} 271|251 |27 |26l)|28 | 4.10

3.53 | 4.17(8.82(3.96|8.31 1291 | 2.61 |26 271261270 3.95

4,21 | 4.16 | 3.68 | 3.91 | 3.31 | 2.91 | 2.61 | 2.41 | 4.10 { 2.61 | 3.55 | 3.76

.| 4.19 | 4.19|3.67 | 3.68 | 3.81 | 3.10 | 2.61 | 2.51 | 8.71 | 2.71 | 4.30 | 3.65

.| 4.16 3.54 | 3.51 | 3.21 | 3.20 | 2.71 | 2.71 | 3.8L | 2.61 | 8.35 | 3.27

.| 5,91 4.91 | 3,10 | 8.21 | 8.00 | 2.61 | 2.61 | 8.20 | 2.71 | 8.31 | 3.25

5.84 |. 9.32 | 3.10 | 8.21 | 3.10 | 2.71 | 2.61 | 3.40 | 2.61 | 3.30 | 3.50

4,36 . 6.2812.98]3.20(3.00| 2.71 | 2.51|3.30 | 2.61|3.20| 4.00

4.33 5.49 |...... 3.20 REREES 2,61 | 2.61 |...... 2.61 {...... 3.51

Rating table for Little Tennessee River at Judson, N. C., for 1902.
h(e}iagglft, Discharge. hgizgkﬁ. Discharge. hgiaé%ﬁ. Discharge. hgiz et Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feel. Feet. Second-feet.

2.5 575 3.6 1, 860 4.8 3, 980 6.0 6, 580
2.6 675 3.8 2,140 5.0 4, 380 6.2 7,070
2.8 875 4.0 2, 460 5.2 4, 820 6.4 7,560
3.0 1,100 4.2 2, 800 5.4 5, 260 6.6 8, 050
3.2 | 1,340 4.4 | 3,180 | ‘56 | 5700 6.8 | 8,540
3.4 1,580 4.6 3, 580 5.8 6,140 7.0 9,030
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Estimated monthly discharge of Litile Tennessee River at Judson, N. C.

[Drainage area, 675 square miles.]

Discharge in second-feet. Run-off.

Month, Second-

Maximum. | Minimum. Mean. fse(ietfae%r Dﬁfctile;,n
mile.
1902.

January ... ... ... ... 13, 800 1, 790 3,827 5. 67 6. 54
February -........._ ... ____. 50, 460 2,220 5,036 7.45 7.77
March. ... .. ... ... .. 17,550 | 1,790 4,079 | 6.04, 6. 96
Aprile oo 4,820 1,100 3,032 | 4.49 5.01
May . 3, 580 975 1,592 2.36 2.72
JUNE . 2,140 975 1,319 | 1.95 2.18
July. .. 2,300 ' 675 1,010 | 1.50 1.73
August ... 775 475 1 627 .93 1.07
September . _L............... 2,620 475 964 | 1.43 1. 60
October ... . ... .. ... ... 1, 580 675 846 1.25 1.44
November ... ... ... ... i 3,780 | 575 1,128 1. 67 1.86
December ... ..........._. 1,180 1,220 1,939 | 2.87 3.31
The year ... ......._._. b 50,460 | 475 2,117 | 3. 14 42.19

TUCKASEGEE RIVER AT BRYSON, N. C.

This river rises in the southwestern part of North Carolina, at the
base of Tennessee Ridge, which separates Jackson and Transylvania
counties. It flows in a northwesterly direction, emptying into Little
Tennessee River at Bushnell, N. C. Measurements of discharge are
made at Bryson, 2 miles helow the mouth of Newton Mill Creek.
The drainage area is largely rough and mountainous, and covered with
forest growth. The old station, described in the Eighteenth Annual
Report, part £, page 116, was on the Southern Railway bridge about
3 miles above Bryson, N. C., and just helow Governor Island post-
office, and was abandoned March 25, 1897, because the section was poor.
A new station was established by A. P. Davis November 7, 1897, at
the highway bridge in the town of Bryson, N. C. The gage is bolted
to the north pier, lower side, and can be read from the bridge. The
initial point of sounding is at the south end of the downstream hand
rail. The channel is straight, but obstructed by the remnants of two
old piers. The current is sluggish, the river bed muddy and fairly
constant. The observer is H. H. Welch, a carpenter at Bryson, N. C.

The following discharge measurements were made during 1902 by
B. S. Drane:

August 11: Gage height, 1.05 feet; discharge, 466 second-feet.
August 22: Gage height, 1 foot; discharge, 465 second-feet.

September 17: Gage height, 1 foot; discharge, 520 second-feet.
October 23: Gage height, 1.15 feet; discharge, 516 second-feet.
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Daily gage height, in feet, of Tuckasegee River at Bryson, N. C.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.|8ept.| Oct. | Nov.| Dec.
|

3.80 [ 3.95 | 4.90 1 3.10 [ 2.20 { 1.90 | 1.50 | 1.10 | 0.95 | 1.50 | 1.10 | 1.80
3.00 | 4.10 { 4.00 [ 2,90 | 2.10 | 1.60 | 1.40 | 1.05 | 0.95 | 1.30 | 1.10 | 1.60
2.80 (3.20 | 3.50 | 2.80 | 1.90 { 1.55 | 1.85 | 1.20 [ 1.35 | 1.25 | 1.10"| 2.80
2,60 | 2.90 1 3.20 | 2,70 | 1.90 | 1.50 | 1.30 | 1,10 | 1.20 | 1.30 | 1.10 | 2.20
2.40 | 2.50 | 3.10 | 2.60 | 1.90 | 1.50 | 1.40 | 1.10 | 1.10 | 1.35 | 1.20 | 2.20
2,40 | 2.50 [ 8.10 | 2.50 | 1.90 | 1.45 | 1.50 | 1.40 | 1.10 | 1.30 | 2.50 | 1.90
2.30 | 2.40 | 2.90 { 2,90 | 1.90 | 1.50 | 1.40 [ 1.15 | 1.00 | 1.25 | 1.50 | 1.80
2,25 | 2,80 [ 8.30 | 2,70 | 1.85 | 1.50 | 1.80 | 1.10 | 1.00 | 1.20 | 1.40 | 1.70
2,20 | 2,10 | 3.00 | 2.50 | 1.80 | 1.50 | 1.60 | 1.05 | 2.70 | 1.20 | 1.30 | 1.60
2.10 | 2.00 | 2.90 | 2.40 | 1.75 | 1.40 | 1.50 | 1.05 | 1.70 | 1.10 | 1.25 | 1.60
2.05|1.90 | 2.80 | 2.40 | 1.75 | 1.40 | 1.40 | 1.00 | 1.20 | 1.30 | 1.20 | 1.50
2.00 | 2.00 | 2.80 | 2.35 | 1.75 | 1.85; 1.75 | 1.00 ) 1.10 | 1.30 | 1.20 | 1.50
1.90 | 1.90 | 3.20 | 2.30 | 1.75 | 1.40 | 1.40 | 1.00 | 1.50 | 1.30 | 1.20 | 1.50
2,00 | 1.40 | 2.80 | 2.25 | 1.80 | 1.40 | 1.30 | 1.00 | 1.20 | 1.75 | 1.156 | 1.50
1.90 | 2,00 | 2.70 | 2.20 | 1.75 | 1.40 | 1.40 | 1.00 [ 1.10 | 1.30 | 1.15 | -£.00
1.90 | 2.00 | 5.25 [ 2.20 | 1.70 | 1.60 | 1.30 | 1.20 | 1.10 | 1.30 | 1.10 | 2.10
1.80 | 1.90 | 3.656 ; 2.35 | 1,76\  1.50 | 1.25 ; 1.00 | 1.00 1 25 | 1.20 , 2.00
1.80 | 1.80 | 3.00 { 2.20 | 1.70 | 1.40 | 1.20 | 1.00 | 1.00 | 1.20 | 1.50 | 1.90
1.80 | 1.80 | 2.90 | 2.20 | 2.00 | 1.40 | 1.30 | 1.10 | .00 | 1.20 | 1.30 | 1.80
1.80 | 2.00 | 2.75 { 2,20 | 1.80 | 1.40 | 1.30 | 1.00 | 2.00 | 1.20 | 1.20 170
1.90 [ 2.20 | 2.70 | 2.15 | 1.80 | 1.80 | 1.25 | 1.00 | 1.80 | 1.15 | 1.20 | 3.70
1.80 [ 2.15 | 2.60 | 2,10 | 1.80 | 1.45 | 1.20 | 1.00 | 1.20 | 1.10 | 1.20 | 2.30
1.75 [ 2.00 | 2,50 | 2.00 | 1.90 | 1.40 | 1.20 | 1.00 | 1.20 | 1.10 | 1.15 | 2.10
1.70 | 2.00 | 2.40 | 2.00 | 1.75 | 1.35| 1.20 | .95 |1.40 |1.10 |1.15! 1.90
1.65 | 2,30 | 2.40 | 2.00 | 2.00 | 1.30 | 1.10| .90 | 2.10 | 1.10 | 3.45  1.80
1.80 [ 2.10 | 2.80 | 2.00 | 1.75 | 1.60 | 1.10 | 1.10 | 1.70 | 1.10 | 2.10 | 1.70
2,40 | 8.00 | 2.80 | 1.95 | 1.70 | 1.80 | 1.10 | 1.15 | 1.50 | 1.10 | 1.80 | 1.60
2.30 | 9.90 | 4.50 | 1.90 | 1.65 | 1.50 | 1.20 | 1.10 | 1.40 | 1.10 | 1.60 | 1.80
2.40 |...... 6.25 2,10 [ 1.60 | 1.50 | 1.20 | 1.10 | 1.30 | 1.10 | 1.40 | 1.80
3.20 ... 3.90 (2,10 [1.60 | 1.70 | 1.20 | 1.10 | 1.40 | 1.10 | 1.60 | 1.80
3.80 |...... 3.40 |...... 1.60 |oee.... 1.10 | 1.10 |...... 110 |-.eo.. 1.60

Rating table for Tuckasegee River at Bryson, N. (., for 190:2.

h(ei?gglft. Discharge. h(gi&gglft. Discharge. h(g?grglft.
Feet. Second-feet. Feet Second-feet. Feet.
1.0 400 3.2 4,110 5.4
1.2 600 3.4 4, 565 5.6
1.4 830 3.6 5, 035 5.8
1.6 1,080 3.8 5,515 6.0
1.8 1,370 4.0 6, 000 6.2
2.0 1,700 4.2 6,510 6.4
2.2 2, 065 4.4 7,060 6.6
2.4 2, 450 4.6 7,640 6.8
2.6 2, 850 4.8 8,220 7.0
2.8 3,260 5.0 8, 800 7.2
3.0 3,675 5.2 9,475 7.4

Discharge.

Second-feet.
10, 250
11,125
12,100
13, 200
14, 360
15, 520
16, 680
17, 840
19, 000
20,160
21, 320

Gag

(]

height.

Feet.

(=R, S e 2 I =)

Discharge.

Second-feet.
22,480
23, 640
24, 800
27, 700
30, 600
33, 500
36, 400
39, 300
42, 200
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Estimated monthly discharge of Tuckasegee River at Bryson, N. C.

[Drainage area, 662 square miles.]

Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. f:;;&ﬁ‘eer Izggglhe;n
mile.
1902.

January _..............oo...... 5,515 1,150 2,173 | 3.28 3.78
February ... .. ... .. ....... 35, 820 830 3, 547 5.36 5.58
March .o oo oo 14, 650 2, 955 4,167 | 6.75 7.78
April ... 3,890 1,530 2,341 | 3.54 3.95
1 S 2,065 | . 1,080 1,395 | 2.11 2.43
June ool 1,530 710 962 | 1.45 1.62
July. oo 1,295 500 738 | 111 1.28
Aungust ... L L. 830 300 469 .71 .82
September..... ... ... ____.. 6, 000 350 1,004 | 1.52 1.70
0ctober- e oo oo 1,295 500 636 .96 1.11
November . __.._ ... ..... 4,682 500 929 1.40 1. 56
I L 6,000 950 | 1,723 | 2.60| 3.00
Theyear........_........ 35,820 300 1, 699 2.57 34.61

TENNESSEE RIVER AT KNOXVILLE, TENN.

This station was originally established by the United States Weather
Bureau at the old county highway bridge, which has been torn down
and replaced by a new bridge. Instead of placing the gage at the
new bridge, it was decided to move it down the river, in order to get
~ below some shoals and wing dams which have been put in for boating.
A temporary gage was put in at the Knoxville and Augusta Railroad
bridge, a half mile below the highway bridge, and was used during
the greater part of the year 1899. In the latter part of that year a
new permanent gage was established, and readings from it began on
November 1, 1899. The new gage 1s on the right bank of the river,
just below the mouth of West Knoxville Bayou, and about 1,000 feet
below the temporary gage at the Knoxville and Augusta Railroad
bridge. The gage, which is graduated to feet and tenths, is in two
sections; the first, a sloping section made of a 2 by 4 inch pine timber
spiked on top of an 8 by 8 inch oak sill well bolted to piles and
embedded in crushed stone, reading from —2 feet to +12 feet; the sec-
ond, a vertical section of the standard Weather Bureau pattern, with a
brass scale, is screwed to one of the bents of the railroad trestle across
West Knoxville Bayou, about 50 feet from the bank of the river and
from the sloping gage, reading trom 12 to 36.5 feet. The gage is fas-
tened to the upstream post of the bent, facing away from the river. The
zero of the gage is 804.3 feet above sea level. The bench mark is a
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cross in the stone on the east corner of the base to the right-bank pier
of the Knoxville and Augusta Railroad bridge, and is 806.7 feet above
,sea level and 2.4 feet above the zero of the gage. The gage was
|Tocated for the United States Weather Bureau by the United States
' Engineer Corps. Daily records are kept by the United States Weather
. Bureau and are furnished to the Geological Survey. Measurements
'are made at the Cherokee highway bridge 2 miles below the new gage.
' This bridge is a three-span iron structure and is about 80 feet above
‘ low water. The width of the river at low water is 550 feet. The sec-
. tion is a good one, but the current is rather sluggish at low water.
. Professor Fulton, of the Tennessee University, who is Weather
Bureau official here, has perfected an attachment which is connected
with his office by wire and electrically records the height of water
continuously in the same manner that records are made of wind, sun-
! shine, ete.
i The following discharge measurements were made during 1902:
| August 13: Gage height, 0.69 foot; discharge, 4,710 second-feet.
i November 18: Gage height, 0.58 foot; discharge, 4,552 second-feet.

Daily gage height, in feet, of Tennessee River at Knoxville, Tenn.

2.80| 2.60 | 7.00 | 3.80 2.30 [ 3.40] 1.30 | .70 | .80 | .70 | 110 2.60
3.00| 2.80| 6.10| 3.80 3.00 2.40| 1.20 | .60 |1.80| .60 | 1.10 | 2.60
3.60| 4.00| 560 3.90 2.90| 220 1.20 .
3.80| 4.70| 5.10| 3.70 3.10| 2.40| 1.20 ©.50 | .90 |. 2.80
3.40 | 4.60 | 4.80 | 3.50 2.80| 2.00| 1.00 | 1. 90| 30| .80 | 2.90
3.10 | 4.20 | 4.50 | 3.30 2.60| 1.70| .90 | .80 |1.30| .30]1.40| 2.50
3.00| 5.70| 4.20| 3.20 2.40| 1.50| .80| .60 |1.101 .30 |2.00 | 2.00

i Day. Jan. | Feb. | Mar. | Apr. (May.({June. | July. Aug.|Sept.| Oct. | Nov. | Dec.
!
19.00 | 10.80 | 34.40 | 10.80 | 3.10{ 1.80 | 8.00 | 1.20 | 0.40 | 2,00 | 0.80"| 1.70
E .1 11.40 | 12,20 | 33.10 | 7.90 | 3.00 | 1.80 | 6.70 | 1.20 | .30 (1.60 ! .70 | 1.50
! 8.70 | 11.80 | 17.10 | 7.70 { 2:90 | 1,70 | 4.90 | 1.80 | .40 {1.40 .70 2.10
| 7.40 | 10.20 | 11.30 | 6.10 | 2.60 [ 1.80 | 3.60 | 1.60 | .50 | 1.30 | .40 | 2.70
6.40 | 7.90 | 11,80 | 5.0 |2.50 | 1.60 | 2.80 | 1.20 | .70 | 1.00 | .40 | 3.40
! 560 | 6.30 | 11.20 | 6.00 | 3.00) 1.50 ) 2.40 | 1,00} .80 .9 | .50 | 3.10
| 510 | 5.40 | 10.30 | 5.90 | 2.70 | 1.40 | 2,10 | .40 | .90 | .80 | .50 | 3.30
i 4,70 | 5.00 [ 8.30 | 5.50 {2.50 | 1.50 | 2,10 {1.60 | .80 | 1.00 | .90 | 2.90
i .| 4.50| 4.50| 8.10| 5.60 | 2.60 | 1.60 | 1.90 | 2.20 | .70 | 1.00 | 1.00 | 2.30
. 4,30} 3.90| 7.80 | 5.40|2.50| 2.20| 1.80 | 1.60| .70 .80 | .90 2.00
‘ 4.00 | 3.60} 7.40 | 5.00|2.30| 2.10| 2.10 | 1.10 | 1.40 60 | .80 | 1.80
| 3.80 | 8.50 | 6.90| 4.70|2.10| 1.80] 3.30| .90 1.40] .70 .70 | L70
: 3.50 | 3.401 6.50 [ 4.50 (2.00} 1.60) 3.60, .80} 1.20| .80 | .60 1.60
E 3.20| 3.20] 6.20| 4.3 |{200| 1.40] 250 | .60| .00 |1.60! .50 { 1.50
; 3.00 | 3.10| 5.80.| 4.10|2.20| 1.60 | 2.40| .60 | .80 |1.70 | .50 | 1.50
l 3.00| 3.00| 6.00| 4.00|2.20| 1.70 | 2.00 ; .80 80 | 1.50 | .50 | 1.70
| 2.90| 290 9.30| 3.90-{2.80| 1.80 | 2.10 | 1.70 | .80 |1.80| .40 | -2.00
f 2:90 | 2,90 ]10.60| 3.90)2.10| 8.30 | 1.60 | 1.80 | .70 | 1.00 | .50 | 2.70
} 2,90 | 2.80( 870 | 3.9012.00| 3.60} 1.40 | 1.80! .50 | .90 | .80 | 3.10

gz
g

3.90 | 9.00 | 4.00| 3.00 3.30| 1.90| .80 | .50;1.90 .30 260 1.90
8.30 114,80 | 3.90! 2.80 1 3.30| 5.60| .80! .40|1.80! .30 2.8 1.70
9.80 L...... 10.00 | 2.80 i 2.80 1 9.801 .90 | .40{1.60| .40 |2.30 | 1.50
8.90 |....... 18.50 | 290|230 | 860 .90} .40]1.20| .60 1.90| 1.40

9,60 |o.oo... 1580 |....... 12,00 ]....... .20 .40 |...... 80 | 1.70
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Rating table for Tennessee River at Knoxville, Tenn., for 1902.

h(;?gglft. , Discharge. !‘ h(i?ggﬁt. Discharge. h%?'gglft. Discharge. h%?gglgt. Discharge.
. I o -
Feet. Second-fect. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.0 | 3,500 3.8 15, 398 7.6 32,790 16.5 74,175
.2 ‘ 3, 900 4.0 16, 242 7.8 33,720 17.0 76,500
.4 | 4, 250 4.2 17,102 8.0 34, 650 17.5 78, 825
.6 4, 590 4.4 17,978 8.5 36,975 18.0 81,150
.8 5,050 4.6 18, 870 9.0 39, 300 18.5 83,475
1.0 5, 600 4.8 19,778 9.5 41, 625 19.0 85, 800
1.2 6,170 5.0 20, 700 10.0 43, 950 19.5 88,125
1.4 6, 760 5.2 21,630 10.5 46, 275 20.0 90, 450
1.6 7,370 5.4 | 22,560 11.0 48, 600 21.0 95,100 *
1.8 8, 000 5.6 ‘ 23, 490 11.5 50, 925 22.0 99, 750
2.0 8, 650 5.8 24,420 12.0 53, 250 23.0 | 104,400
2.2 9, 320 6.0 ! 25, 350 12.5 55,575 24.0 | 109, 050
2.4 10, 010 : 6.2 | 26,280 13.0 57,900 25.0 | 113,700
2.6 10,720 || 6.4 ' 27,210 13.5 60, 225 26.0 | 118,350
2.8 11,450 | 6.6 | 28 140 14.0 | 62,550 27.0 | 123,000
3.0 12,200 || 6.8 1 29,070 14.5 64, 875 28.0 | 127,650
3.2 12,970 I 7.0 ‘ 30, 000 15.0 67, 200 29.0 | 132,300
3.4 13,760 | 7.2 ' 30, 930 15.5 69, 525 30.0 | 136,950
3.6 14,570 “ 7.4 ‘ 31, 860 ‘ 16.0 71, 850 31.0 | 141, 600
Listimated monthly discharge of Tennessee River at Knoxville, Tenn.
[Drainage area, 8,990 square miles.]
Discharge in second-feet. [ Run-off.
Month. Second-
Maximum. | Minimum. Mean. t;e;le‘g &E‘? i ]? Sggé Sm
mile.
1902.
January .. o.......iiiliiio. 85, 800 11, 450 23, 144 2.57 ‘ 2.96
February ..o oo ... 66, 270 10,720 , 24,500 2.73 ] 2.84
March. .. ... . ...... P, 157, 410. 15, 818 43, 999 4. 89 E 5. 64
April ool 47, 670 11, 450 19, 652 2.19 2. 44
May. il 13, 362 8, 650 10, 620 1.18 ‘ 1.36
June .. i.... 43, 020 6, 760 10, 952 1.22 1.36
July . ... 34, 650 5, 050 10, 023 1.11 1.28
August .. ... ... ... 9, 320 4, 250 5, 818 65 .75
September. ... ... o .. 8, 322 4, 100 5, 569 .62 .69
October. .. ... . ....... 8, 650 4, 100 5,425 .60 .69
November .. ... ... 11, 450 4, 250 5,763 .64 .71
December ... ... ... ... 13, 760 6, 760 9,500 1.06 1.22
The year................. 157,410 4,100 14, 580 1.62 21.94
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FRENCH BROAD RIVER AT OLDTOWN, NEAR NEWPORT, TENN.

|
‘ This was originally one of the temporary stations established in con-
inection with the general hydrographic study of the southern Appa-
{lachian region.
. The original gage put in at this station was carried away with the

old brldge by flood early in the spring of 1902. The present gage was
iput in on the new bridge October 27, 1902. A 12-foot scale, subdi-
'vided into feet and tenths, is marked with tacks on the downstream
'guard rail on the second span from the southwest end. The zero of
ithe gage is directly opposite the center of the first intermediate post,
tsecond span from the southwest end. From the zero of the gage to
ithe outer rim of the pulley is 2.80 feet. The length of the wire, from
‘the end of the weight to the pointer, is 30.38 feet. When the gage
. reads 1 foot the water surface is 25.60 feet below the top of the hexa-

Igonal nut on the center bolt in the lower chord of the bridge below

| (and slightly downstream from) the zero of the gage.

The following discharge measurements were made during 1902 by
B S. Drane:
September 20: Gage height, 3.54 feet; discharge, 4,581 second-feet.
- October 27: Gage height, 1.49 feet; discharge, 1,128 second-feet.

November 11: Gage height, 1.57 feet; discharge, 1,299 second-feet.
December 9: Gage height, 2.05 feet; discharge, 2,459 second-feet.

Daily gage height, in feet, of French Broad River at Oldtown, Tenn.

|

Day. Nov.| Dec. Day. Nov. Dec. Nov.| Dec.

1902 1902 ‘ 1902.

S D 140 2,10 120 e L 1.40 | 1,90 || 28, . oiiiiie L 1.60 | 2.50
U 1.40 12,20 § 18 oiiiiiiiiin. 1.50 { 1.90 24. .................. 1.60 | 2.60
[ SO 140 02,80 || 1o 1.40 | 1.90 25_ .................. 2.00 | 2.40
C 1.40 18,20 [ 15eceiinoiiionn, 1.40 | 1.90 | 260 eeneeenann.... 2.20 | 2.20
B 140 0 280 {f 160..e oo, 1.50 | 2.00 ;27 ................... 2.10 | 2.00
[ 1.60 12,60 | 17l 1.60 | 3.00 ‘28 ................... 190 | 2.10
[ S, 1.80 240 | 18l 1.60 [2.90 |29 1.90 | 2.00
TN 2.00 [ 2.30 || 19...oiiiiiiiiiio. 1.90 | 280 || 80 ceeeieeieieeans 2,00 | 1.90
[ DSOS 1.20 | 2.20 | 200 eeeneeneenenn. .. 1.80 | 2,20 | Bl.uoemeieeaeiiefeenns 2.00
P10 e 1.30 | 2,10 | 21e..i i 1.70 | 2.10 \
S D eeenns 1.30 [ 2.00 || 22.ceoiiiiiia., 1.60 | 2.20 |

|

PIGEON RIVER AT NEWPORT, TENN.

| This station was established September 4, 1900, on the wagon bridge
' at the upper end of the town of N ewpmt about 100 yards above the
'railroad bridge. The course of the river is straight for several hun-
' dred yards above and for about 50 yards helow the bridge. The cur-
j rent at extreme low water is very sluggish. At even the lowest gage
| heights the water is very deep, The bottom is smooth, being of rock,
in many places overlain with mud. The 15-foot mark of the rod,.or
the end, is abutted firmly against the east side of the first strut from



224 STREAM MEASUREMENTS IN 1902, PART II. [o. 83.

the west end of the bridge on the downstream side. The distance
between the zero of the rod and the outer rim of the pulley wheel is
0.95 foot, and from the end of the weight to the pointer on the wire
the distance is 32.89 feet. When the gage reading is 1 foot, the water
level is 27.42 feet below the top surface of the lower chord directly
beneath the zero of the gage rod. The rod is of hard pine, well
painted, and divided into feet and tenths. The drainage area is 655
square miles. The observer is H. M. Boyer, proprietor of a livery
stable at Newport. The records at this station have been incomplete,
as the gage has been damaged a number of times by high water and
by malicious persons. It was finally reestablished on September 19,
1902, all the measurements for the setting of the gage, etc., being the
same as before. Gage heights were not taken until December 14, 1902.

NOLICHUCKY RIVER NEAR CHUCKY VALLEY, TENN.

This station was established September 6, 1900, to aid in the general
investigation of the hydrographic conditions of the southern Appa-
lachian region made during the summer and autumn of 1900, and was
located on the highway bridge about 1 mile above Chucky Valley
post-office.

The wire gage was suspended from the upstream side of the bridge,
and the stage of the water surface was referred to a horizontal gage
fastened to the guard rail of the bridge. The initial point for sound-
ing was the end of the guard rail at the left end of the bridge, on the
downstream side.

The section presented at this point was very favorable for the mak-
ing of accurate measurcments of discharge, as the course of the river
was straight for a long distance above and below the station, the bed
of the stream was very smooth, the current velocity neither excessive
nor too small, and the banks high and not subject to overflow.

This station was maintained until the great flood of May 1901,

swept away the bridge, which has not since been replaced.

Discharge measurements of Nolichucky River near Chucky Valley, Tenn.

Date. ‘ Hydrographer. Gage height.! Discharge.

1900. Feet, Second-feet.
September 5 .. ... ... ... .. E.W.Myers «cccceceaaaaa.. 2.00 302
September 20 .. ..... ... ... L.V.Branch. ... .. ........ 2.18 442
October 15 . ... ]enan. ¢ T Y 2.00 378
November 10 ... ... ... ... |..... do e 2.90 919

1901, '
March 81 ..oovnnemnnennn... R.E.Shuford ................ 5.18 5, 356
Aptil 14 ... L. E.W.Myers .._.............. 4.45 3,022
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Daily gage height, in feet, of Nolichucky River near Chucky Valley, Tenn.

Day. Sept.| Oct. | Nov.: Dec. Day Sept.| Oct. | Nov.| Dec.

2.00 | 2.50 | 2.70
1.90 | 2.50 | 2.70
12,00 | 2.40| 2.60
1.90 | 2.40 | 2.60
1.90] 230 | 2,90
1.90 | 2.50 | 2.80
9.30 | 2.50 2.90
1520250 8.00
3.90 | 2.70 | 3.00
3.30 | 6.50 | 3.20

1.80 | 2.50 | 3.10
.} 1.90 | 2.60 | 3.20
1.90 | 3.00 | 3.00
SN I, 2.00 | 5.20 | 4.80
T 2.00 [ 3.30 | 4,00 | 3.30
3.20 | 3.50 | 3.50
2.50 | 3.20 | 3.40
2.30 | 2.50 | 3.30
2,30 | 3.00 | 3.30
2.20 | 2,90 | 3.20

b P 1.80 | 2.10 | 2.80 | 3.10 3.10 | 4.50 | 3.10
120 e, 1.80 | 2.10 | 2,80 | 8.00 | 2,90 | 3.40 | 3.00
& T 1.80 | 2.10 | 2.70 | 3.00 2,80 | 3.40 [ 2.90
VU 2.60 | 2.00 | 2.70 | 2,90 2.70 | 3.20 | 3.00
|1 T 2.30 | 2.00 | 2.60 |.2.90 | 3 2,60 |...... 3.20
T6umeeeeimieeeiiaanaaanns 4.70 | 2.00 | 2.50 | 2.80 | ‘
. L
Day. Jan.!Feb.‘Mar. Apr.’May. Day. Jan. | Feb. | Mar. | Apr. | May.
3.20 | 3.20 | 3.10 | 4.10 | 4.30 3.70 | 3.30 | 3.30 | 3.20 | 3.30
3.30 | 3.00 | 2.80 | 6.80 | 4,10 3.50 | 3.40 ; 3.20 | 3.10 | 3.30
3.50 | 3.30 [ 2.80 | 8.60 | 4.10 3.20 | 3.20 | 3.10 | 3.20 . 3.40
3.30 | 3.20 | 2.80 | 6.40 | 4.80 || 20. . .ee.oioenn... 3.30 | 3.80 | 3.30 | 4.60 | 3.40
[ . 3.10 | 3.30 | 3.30 | 5.30 | 4. 3.30 1 3.40 | 3.50
[ T, 3.00 | 3.30 | 3.20 | 4.90 | 3. 3.40 | 3.30 |......
T e leeaeenn 8.00 | 3.40 | 2.90 | 4.70 | 3. 3.40 | 3.30 |.....
8 i aiaaaeans 3.20 | 3.40 | 3.00 | 4.60 | 3. 3.20 | 3.40 [......
4.00 | 3.30 | 4.40 | 4.
4.20,)3.30 | 4.20 | 3.
3.90 | 4.70 | 4.00 | 3.80 || 27.eeiiiiianan .. 3.20
3.80 | 3.80 | 3.80 | 3.70 1| 28....o...ooeel. 8.30 | 3.20 | 5.30 | 4.40 |..._..
3.60 | 3.50 | 3.00 | 8.60 || 29..eueeueeueaaenan 3.30 |...... 4.50 | 4.50 [......
3.40 | 3.30 | 3.20 [ 3.50 || 80 ceuiiioianannne 3.20 |...._. 4.60 | 4,40 |......
3.30 | 8.30 | 3.10 | 3.40 |} B1eeeeoeinmenann. 3.30 l...... 2,40 |.oooeennns
3.40 | 3.40 | .20 | 3.40 :

IRR 83—03——15
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Rating table for Nolichucky River near Chucky Valley, Tenn., for 1900 and 1901.

hgi%: et' Discharge. h(é?gghet. Discharge. h%?g%ft. Discharge.
Feet. Second-feet. Feet. Second-feet. | Feet. Second-feet.
1.8 270 4.4 2,925 7.0 | 12,650
1.9 305 4.5 3,150 7.1 | 13,050
2.0 340 4.6 3,400 7.2 | 13,450
2.1 390 4.7 3,675 7.3 | 13,850
2.2 440 4.8 3,950 7.4 | 14,250
2.3 500 4.9 4,300 7.5 | 14,650
2.4 560 5.0 4,650 7.6 | 15,050
2.5 625 5.1 5,050 7.7 | 15,450
2.6 695 5.2 | 5450 | 7.8 | 15,850
2.7 765 5.3 5, 850 7.9 | 16,250
2.8 840 5.4 6, 250 8.0 | 16,650
2.9 920 5.5 6, 650 8.1 | 17,050
3.0 1,000 5.6 7,050 8.2 | 17,450
3.1 1,085 5.7 7,450 8.3 | 17,850
3.2 1,175 5.8 7,850 8.4 | 18,250
3.3 1,275 5.9 8, 250 8.5 | 18,650

3.4 1,385 6.0 8, 650 8.6 | 19,050
3.5 1,505 6.1 9,050 8.7 | 19,450
3.6 1,630 6.2 9, 450 8.8 | 19,850
3.7 1,770 6.3 9, 850 8.9 | 20,250
3.8 1,910 6.4 | 10,250 9.0 | 20,650
3.9 2, 060 6.5 | 10,650 9.1 | 21,050
1.0 2,210 6.6 | 11,050 9.2 | 21,450
4.1 2,370 6.7 | 11,450 9.3 | 21,850
4.2 2, 540 6.8 | 11,850 9.4 | 22,250
4.3 | 2,72 6.9 | 12,250 9.5 | 22 650

Gage

| height.

Feet.
9.6
9.
9.
9.

10.

10.

10.

10.

10.4

10.5

10.6

10.7

10.8

10.9

11.

11.

11.

11.

11.

11.

11

11.

11.

11.

~1

W ~O © w

<

SN T e WD e

[ =Re ]

Second-fect.

Discharge. -

23, 050
23,450
23, 850
24, 250
24, 650
25, 050
25, 450
25, 850
26, 250
26,650
27,050
27, 450
27, 850
28, 250
98, 650
29, 050
29, 450
29, 850
30, 250
30, 650
31, 050
31,450
31, 850
32, 250
32, 650
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Estimated monthly discharge of Nolichucky Riwver near Chucky Valley, Tenn.
i [Drainage area, 817 square miles.]
Dischhrge in second-feet. Run-off. Rainfall.
Total in
Month. . . -feet. | Second- .
| Mot | Mint | sean, | MU | fectper | Depttin| mnches,
| mile,
1900.
Septembere_ .. | oo .. ’ 536 27,642 0. 6566 0.63 3.08
E October........... 21, 850 270 1,444 88, 788 1.767 2.04 5.33
November ......_. 10, 650 500 1,433 85,270 1.754 1. 96 3.89
December......_.. 3,950 695 1,173 72,125 1.435 1.65 3.40
1901, ,
January _.._..___. 5,450 920 1,490 91,617 1. 823 2.09 3.84
February ......... 2, 540 1, 000 1,413 78,474 1.729 1.81 2.03
March........_... 16, 650 840 2, 280 140, 192 2.790 3.22 4. 37
April oo oll. 19, 050 1, 000 3,457 205, 706 4. 231 4.75 5.12
Mayd. . 1, 868 77,807 2. 286 1.79 6.92
a26 days.
bMay 1 to 21. Does not include great May flood, which washed bridge and gage away.
Note on rainfall for May, 1901: This does not contain any record from station in mountains of North
Carolina for this month, where the rainfall was very great from May 18 to 23, causing greatest floods

ever known in most of the rivers draining the region.
‘ HOLSTON RIVER (SOUTH FORK) AT BLUFF CITY, TENN.

This station was originally established by the United States Weather
Bureau at the highway bridge at Bluff City. Readings were begun
July 17, 1900, by the United States Geological survey, in connection
with the general hydrographic investigation of the southern Appala-
chian region. The gage is a 4 by 8 inch timber, bolted to the down-
stream side of the stone pier. The initial point for soundings is on
the north end of the bridge, downstream side. The channel is straight
for about 500 feet above and below the bridge, and the current is swift.
The north bank is high, but the south bank is subject to overflow at the
bridge. The bed is rocky and constant in section. O. V. Cox is the
observer. .

The following discharge measurements were made during 1902 by
B. S. Drane:

October 28: Gage height, 0.45 foot; discharge, 460 second-feet.

November 12: Gage height, 0.35 foot; discharge, 355 second-feet.
December 10: Gage height, 1.10 feet; discharge, 789 second-feet.



228

STREAM MEASUREMENTS IN 1902, PART II.

[~o. 83.

Daily gage height, in feet, of Holston River (South Fork) at Bluff City, Tenn.

Day. Jan. | Feb. | Mar. | Apr. | May. [June.| July. | Ang. |Sept.| Oct. | Nov. Deec.
5.40 | 8.20 | 3.10 | 1.30 { 0.70 | 4.10 | 1,10 { 0.40 | 1.00 | 0.30 | 1.20
4.60 | 6.70 | 2,60 | 1.20 | .70 | 3.20 | 1.10 30| .60 .30 1.00
3.70 | 6.50 | 2.30 { 1.10 | .60 | 2.10 | 1.10 30| .40 | .40 .90
3.80 | 5.40 : 2.40 | 1.10 | .50 | 2.10 | 1.10 40 | .50 | .40 | 1.70
3,70 | 4.70 | 3.30 | 1.10 | .50 | 1.60 | 1.00 | .50 | .70 | .40 | 2.20
2.80 | 4.50 | 3.00 | 1.00 | .50 | 1,60 | 4.00 50 | .60, .40 2.70
2,60 | 4.10 ) 2.80 [ 1.00 | .40 | 1.20 | 3.10 60( .50 | .30 1.70
2.00 | 3.40 | 2,60 | 1.00 | 1.00 | 1.40 | 2.80 | .50 | .40 | .30 | 1.80
1.80 | 3.30 | 2,40 | .90 | 1.40 | 1.50 | 1.30| .30 | .30, .30 | 1.20
1.80 [ 8.30 | 2.50 { .90 {1.00 | 1.70 | 1.00 | .40 | .20 30| 1.10
1.70 1 3.20 | 2.40 | .90 | .60 | 1.40 | 1.80 | .40 .20 30 | 1.00
1.70 | 3.10 | 2.40 | .90 | .60 | 1.30 | 1.00 401! .70 | .30 .90
1.60 | 3.10 : 2.30| .90 | 1.00 | 1.201.00 .40 | .70 30 [ 1.00
1.60 | 8.10 | 2.20 | .90 | 1.50 | 1.60 | 1.00 30| .60 30 .90
1.70 | 2.80 {2.00| .90 | 1.20 .90 | .90 30| .60 .30 .90
1.60 | 3.40 1 1.80 | .90 | 1.10 .80 .80 .30 .60| .30 1.30
1.50 | 3.40 | 1.60 | .90 | 2.00 .80 .80 201 .50 .30 1.70
1.50 | 3.10 | 1.40 90 | 1.50 .70 70| .20 .40 | .40 | 1.60
1.40 | 2.80 | 1.40 | .90 | 1.20 .70 90 20| .40 40 | 1.30
1.40 | 2.70 | 1.40 | .90 | 1.10 70| .90 | .40 .30( .50 1.30
2.00 | 2.30 { 1.90 | 1.00 | 1.00 .90 1,00 .30 .20 .40 1.20
2.00 | 2.00 | 1.80.| .90 .90 .80 90 | .20 .20 .40| L.10
1.80 | 2,80 | 1.70 ; .80 | .80 .70 80| .20 .10| .50 | 1.00
2,00 | 2.70 | 1.60 | .80 | .70 700 .70 | .10 .10 | .50 .90,
2.60 | 2,00 | 1.50 | 1.10 | .60 70 .70 .20 .10 | .70 .90
3.10 | 1.80 | 1.40 | 1.10 | 1.20 .70 60| .70 | .10 | 1.60 .80
4.40 | 1.80 | 1.80 | 1.10 | 5.55 .70 60| .40 .50 | 1.60 .70
11.45 | 2.00 | 1.30 | .90 | 8.00 .80 | .50 40) .40 1.60 .80
6.00 | 1.20 ( .90 | 4.40 .90 | .40| .40| 740 1.40 .90
5.00(1.40 | .80 |4.20| 1.80 40| .60 | .30 | 1.30| 1.10
3.80 |...... W80 ... 1.20 40 |...... .30 ... 1.00
i
Rating table for Holston River (South Fork) at Bluff City, Tenn., for 1902.
h‘é’{'gglft, Discharge. h(giagglft. Discharge. hggggl;at. Discharge. hfe;{lggi?t. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.1 293 2.2 1, 890 4.4 4,430 7.5 | 16,400
.2 310 24 | 2,110 | 4.6 | 4,79 8.0 | 18,500
, o4 346 2.6 2,330 4.8 5,245 9.0 22, 700
.6 444 | 2.8 | 255 | 5.0 | 590 | 10.0 | 26,90
.8 576 3.0 2,770 5.2 6, 740 11.0 31,100
1.0 730 3.2 2,990 5.4 7,580 | 12.0 | 85,300
1.2 896 3.4 3,210 5.6 8,420 13.0 39,500
1.4 1,070 3.6 3,430 5.8 9, 260 14.0 43, 700
1.6 1,255 3.8 3, 650 6.0 10, 100
1.8 1, 456 4.0 3, 870 6.5 12,200
2.0 1,670 1.2 4,130 7.0 14, 300
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Estimated monthly discharge of Holston River (South Fork) at Bluff City, Tenn.

[Drainage area, §28 square miles.]

Discharge in second-feet. Run-off.
Month. Mo - fectper | Depth in
aximum. | Minimum. Mean. square inches.
: | mile,
1902. : ' i

January ... ... ......_... 7,580 813 2, 256 2.72 3.14
February ... .. ... . ... .. 32,990 1,070 3, 356 +4.05 4. 22
Mareh oo 19, 340 1,456 4,459 |  5.89 6. 21
April oo .. 3,100 896 | 1,730 2.09 2.33
MaY o ceeeeee e 983 576 702 85 .98
June oo 18, 500 346 1,788 1 2.16 2.41
July .ol 4, 000 510 1,692 2.04 2.85
August ool 3,870 346 874 | 1.08 1.22
September ... __..__............ - 510 293 | 349 .42 | 47
October. - oo 730 203 383 .46 .53
NOVember - wnwoeeeeeeeees. 1,255 | 328 | 185 59| .66
December ... _............. 2,440 510 | 922 1.11 1.28
The year . .............. 32,990 203 1,583 || 1.91| 25.80

WATAUGA RIVER AT BUTLER, TENN.

This station was established on August 14, 1900, in connection with -
the general*hydrographic investigation of the southern Appalachian
area.

The gage rod was a vertical scale graduated to feet and tenths and
securely spiked and braced to an overhanging tree on the right bank
of the stream about 100 yards below the highway bridge, from which
the gagings were made and on which was the bench mark to which the
gage was referred.

The section at this station was favorable for making accurate meas-
urements of discharge, as the bed of the stream was of smooth, hard
sand, the course of the river straight for some distance above and
below the station, and the current velocities sufficient and well distrib-
uted in the section, while the banks were high and not subject to over-
flow except during extraordinary freshets.

The initial pointfor soundings was at the end of the hand rail on
the left bank of the stream and on the downstream side of the bridge.

This station was maintained up to the end of 1901, though the
bridge from which gagings were made was swept away in the great
flood of May, 1901, and no gagings were possible after that date.
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Discharge measurements of Watauga River at Butler, Tenn.
Date. Hydrographer. h%?gﬁ't. Discharge.
1900. Feet. Second-feet.
July 30, . . ... E.W.Myers .. _.............. 1.37 434
August 7 ..o .. ... L.V.Branch__ . _............. .90 214
August 17 - l.... dO o .84 166
October 6...... .._..._..._. E.W.Myers .c.cceeoeeaann i 1.12 238
November 7 . _............. L.V.Branch._ . _............. 2.20 591
December 28. ... ... E.W.Myers .ccooooccooooo.. 1. 40 311
1901. 1
January 17 ... ... ... E.W.Myers . ................ 2.10 574
April 12 .l AO ee e 2.55 849
Daily gage height, in feet, of Watauga River at Butler, Tenn.
Day. Aug. | Sept.| Oct. | Nov.| Dec. Day. Aug. | Sept.| Oct. | Nov.| Dec
1900,
S U IR 0.90 | 0.90 [ 5.60 | 2.00 || 17..ceoieeeniaienfoennn 4.50 | 0.70 | 1.50 | 1.50
.90 | 5.00 | 2.40 0.90 | 4.00 .70 | 1.50 , 1.50
.90 | 2.30 | 2.40 .80 1 3.20| .70 1.40 | 1.50
.90 | 2,10 | 5.00 .80 | 2.70 |, .70 | 1.40 | 1.50
.90 | 2.50 | 4.00 1.10 (110 .70 { L.40| 1.50
.90 | 2.0 | 3.50 1.60 {1.00| .70 |1.40 | 1.50
.90 | 2.00 | 3.00 1.30 | 1.10 | 15.00 | 1.40 | 1.50
.90 | 2.00 | 2.50 .20 0 .90 | 9.00 | 1.40 [ 1.50
.90 ] 1.90 | 2.10 L90 | .90 | 4.50 | 1.40 | 1.50
.90 | 1.90 | 1.90 .90 | .90 | 250|540 1.50
.90 | 1.90 | 1.50 .90 | .90 | 2.00 |4.00 | 1.50
.80 | 1.80 | 1.50 .90 | .90 | 4.50 |3.00 | 1.50
.80 | 1.60 | 1.50 .80 [ .90 | 4.00|3.00 | 1.50
.90 | 1.50 | 1.50 1.9 90| 4.00 | 2.40 | 1.50
.80 § 1.50 | 1.50 1.40 |...... 3.20 |.ounn. 1.50
.70 | 1.50 | 1.50
i |
Day. Jan. | Feb. | Mar.| Apr. | May. | June. | July. | Aug.|Sept. l Oct. ! Nov. | Dec.
| P D S
2.00 | 1.60 | 1.50 | 3.00 | 3.00 | 3.00 | 6.40 | 2.00 | 3.50 | 2.80 | 2.60 | 2.60
./ 2.00 | 1.60 | 1.50 | 8.00 ; 3.00 | 3.00 | 4.10 | 2.00 | 3.10 | 2.80 | 2.60 | 2.60
2.00 | 1.60 | 1.50 ) 7.00 ¢ 3.00 | 3,00 3.50 200 2.70 | 2.80 | 2.60 | 2.60
1.80 | 2.80 | 1.50 | 6.30 | 3.00 | 3.00| 2.80 | 2.00 | 2.70 | 2.80 | 8.50 | 2.60
1.60 [ 2.00 | 1.50 | 5.00 | 3.00 | 3.00| 2.50 | 2.00 | 2.70 | 2.80 | .10 | 2.60
1.50 | 2,00 | 1.50 | 4.50 | 3.00 | 8.00 | 2.50 | 8,00 | 2.70 | 2.80 | 3.00 | 2.60
1.50 | 1.80 | 1.70 | 3.40 | 3.60 | 3.00 | 2.50 | 5,10 | 2.70 | 2.70 | 2.80 | 2.60
1.50 | 1.60 | 2,00 | 3.00, 4.60 | 11.00 | 2.30 | 3.40 | 2.70 | 2.70 | 2.80 | 2.60
1.50 | 3.50 | 2.00 | 2.50 { 3.50 | 6.30 | 2.00{2.80;2.70 | 2.60 | 2.80 | 2.60
1.90 | 3.00 1 2.00 | 2.50 | 3.20 | 4.50 | 2.00 | 2.50 | 2.70 | 2.60 | 2.80 | 4.70
2.00 [ 2.80 | 4.00 | 2.50 |....... 4.50 | 2.00 {3.50 | 2.70 | 2.60 [ 2.80 | 3.60
7.00 | 2,80 {3.00 | 2.50 | 2.80| 3.60| 2.00] 7.60]3.00}2.60|280] 3.10
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Daily gage height, in feet, of Watauga. River at Butler, Tenn.—Continued.
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Day. Jan. | Feb. | Mar. | Apr. [ May. | June. [ July. | Aug. | Sept.| Oct. | Nov.| Dec.
2,40 | 2.00 | 2.50 | 2.80 | 3.40 | 2.00 | 5.30 | 3.00 | 4.10 | 2.80 | 3.00
2.00 | 2.00 | 2.50 | 2.60 | 3.00 | 2.00 | 4.50 { 2.70 | 4.00 | 2.80 | 9.50
2.00 | 2.00 | 2.50 | 2.60 | 3.00| 2.00 | 4.70 | 2.70 | 3.60 | 2.80 | 8.00
| 2.00 | 2.00 | 2.50 | 2.60| 3.00 | 2.00|6.70 | 4.50 | 3.60 { 2.80 | 6,00
! 2.00 | 2.00 [ 2.50 | 2.60 ; 2.50 | 2.00 | 6.70 | 3.60 ! 3,20 | 2.80 | 4.50
1.80 | 2.00 { 2.50 | 2.60 | 2.50 | 2.00 | 5.90 | 3.10 | 3.20 | 2.80 | 3.60
1.60 | 1.80 | 2.50 | 2.80 | 2.50 | 2.00 ! 4.60 | 3.00 | 3.20 | 2.80 , 3.00
| 1.00 | 1.60 | 12.00 | 3.00 = 2.50 | 2.00 | 4.00 | 3.00 | 3.20 [ 2.80 | 3.00
i .80 1 1.60 | 5.20 | 16.27 | 2.50 | 2.00 | 6.90 | 3.00 | 3.20 | 2.80 | 3.00
.80 | 1.60 | 4.50 { 11.00 | 2.50 | 2,00 | 5.80 { 3.00 | 3.20 | 2.80 | 3.00
.60 {1.60 | 4.50| 5.00| 2.50 | 2.00 | 4.00 | 3.00 | 2,90 | 2.80 | 3.00
.60 [ 1.80 | 4.50 | 4.60 | 2.50 | 2.00 | 3.50 | 3.80 | 2.90 | 2.60 | 6.00
.80 [ 2.00 | 3.70 | 4.50 | 2.50 | 2,00 | 3.50 | 3.50 | 2.90 | 2.60 | 4.00
1.00 | 7.00 | 8.70 | 3.60 | 3.20| 2.00 | 3.50 | 3.00 } 2.90 2.60 | 3.00
.. 1.50 | .00 | 3.70 | 8.40 | 8.70 | 2.00 | 3.50 | 3.00 | 2.60 | 2.60 | 3.00
. 1.60 | 1.50 | 4.80 | 3.00 | 3.40 | 8.90 | 2.00 | 3.50 | 3.00 | 2.60 | 2.60 | 3,00
...... 3.50 | 3.00| 3.40| 3.80| 2.00 | 3.50 | 3.00 | 2.60 | 2.60 |......
1.60 |...... 3.00 | 3.00 | 3.40 | 2.60 | 2.00 | 3.50 | 2.80 | 2.60 | 2.60 |......
1.60 |...... 3.00 |....... 3.00 |....... 2.00 | 8.50 i...... 2,60 |..ooooifennnns
Rating table for Watauga River at Butlér, Tenn., for 1900 and 1901.
h(g{.éghet. Discharge. h(g{’é'gi?t. Discharge. h(jiag et. Discharge. ‘ hgfé;g}?t.' Discharge.
Feet. Second-feet. Feet. Second-feei. Feet. Second-feet. " Feel. Second-feet.
0.6 120 2.3 | 665 4.0 2,010 5.7 3,370
N 135 2.4 | 735 4.1 2,090 5.8 3,450
.8 157 2.5 810 4.2 2,170 5.9 3,530
.9 180 2.6 890 4.3 2, 250 6.0 3,610
1.0 205 2.7 970 4.4 2,330 6.1 3, 690
1.1 230 2.8 1, 050 4.5 2,410 6.2 3,770
1.2 256 2.9 1,130 4.6 2,490 6.3 3, 850
1.3 283 3.0 1,210 4.7 2,570 6.4 3, 930
1.4 311 8.1 1, 290 4.8 2, 650 6.5 4,010
1.5 341 3.2 1,370 4.9 2,730 6.6 4, 090
1.6 373 3.3 1, 450 5.0 2,810 6.7 4,170
1.7 405 3.4 1, 530 5.1 2, 890 6.8 4, 250
1.8 440 3.5 1,610 5.2 2,970 6.9 4, 330
1.9 476 3.6 1, 690 5.3 3, 050 7.0 4,410
2.0 515 3.7 1,770 5.4 3,130
2.1 562 3.8 1, 850 5.5 3,210
2.2 610 3.9 1,930 5.6 3, 290
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Estimated monthly discharge of Watauga River at Butler, Tenn-

[Drainage area, 261 square miles.]

Discharge in second-feet. Run-off. .
Month, Total in i
N | | e "
mile.
1900. . .
Auguste .o |llleo.... 228 7,688 | 0.874 0.25
September. ... ... 2,410 157 432 25,705 | 1.655 1.85
October - ......_........... 10, 810 1351 1,030 63,332 | 3.946 4.55
November. ... ............ 3,290 311 808 | 48,079 | 3.097 | 3.46
December ................. 2, 810 341 601 36,953 | 2.302 2.65
1901 .
January ... _....._......_.. 4,410 341 794 48,820 | 3.042 3.52
Tebruary..... . ...._..... 1,610 120 512 28,435 | 1.962 2.04
March ........:...........0 4,410 341 900 55,339 | 3.448 3.97
April . ... 8,410 810 | 1,970 | 117,223 | 7.548 8.42
May - o i 11, 850 890 | 1,971 121,192 | 7.551 8.71
June...................... 7,610 810 | 1,821 | 108,357 | 6.977 | 7.78
July -l 3, 930 515 762 46,853 | 2.920 3.37
August.o.o .ol . 5,210 515 | 2,182 | 134,166 | 8.360 9.63
September..__..__.._...... 2,410 970 | 1,226 75,332 | 4.697 5,24
October ......._.._........ 2, 090 890 1,176 72,309 | 4.505 5.20
November... ... ..__...... 1,610 890 969 57,659 | 3.712 4.14
December b. . .l |iooii|iioiol. 1,762 97,801 | 6.751 8.93
The year ............ 11, 850 120 | 1,837 | 963,486 | 5.123 | 70.95
al17-days. b 28 days.

ROAN CREEK AT BUTLER, TENN.

The station on this stream was established on August 8, 1900, and
the gage rod was spiked and braced to a tree on the left bank of the
stream a short distance below Cole & Scott’s gristmill, about one-half
mile above the mouth of the creek, at which point the gagings were
made from the highway bridge. The initial point for soundings at
this station was at the end of the hand rail over the right bank and on
the upstream side of the bridge. The left bank was low and subject
to overflow, and the bed was of sand and mud.

The bridge on which this station was located was washed away at
the same time as the one across the Watauga, but was later replaced
by a temporary structure, from which a gaging was made near the
end of 1901.

This station was discontinued at the end of 1901.
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Discharge measurements of Roan Creek at Butler, Tenn.
Date. Hydrographer. Gageheight.| Discharge.
1900. Feet, Second-feet.
July 30 ceeaaene . E.W. Myers...coceeeooeaa.-. 1.47 137
Avgust 7 ..o .oili|oio.. AO i 1.02 65
August 17 ... ... |.o... do .o ... .85 58
October6. ... anans 6 1 S . 86 52
November 7 .. ... ... . .. oo... [ 0o R 1.50 171
December 28. .. ... .. ... |.o... A0 i - 1.20 82
1901.
January 17 ... ... ... ... do oo 1.72 279
April12 ... .. . .. f.-... ¢ T 1.70 286
October 25_ ... ... ._..... 1 T .95 118
Daily gage height, in feet, of Roan Creek at Butler, Tenn.
] ’ |
Day. Aug. | Sept. Oct. Day. i Aug. | Sept. Oct.
1900. 1900,
D DA PR, 0.9 0.84 1.30 0.80
AN SR 1.00 .85 1.05 .80
M SR .83 .80 1.00 .80
R P .88 .82 .93 .81
5 R PR .83 1.06 .92 .78
2 O .81 1.71 { .95 .80
PO PR .80 1.27 1.20 4.80
< O 0.90 .76 1.00 1.25 |o.......
2 L72 .80 .90 105 |........
10, it .82 .75 .90 >3
3 .78 .75 .34 98 ..l
12, et .78 .73 .86 [ B PO
B .85 .75 .91 I O,
14, s 1.20 1.00. 1.32 1.30 |........
b1 T feeereaaaas .93 1.65 1.05 |cceiifenaiaan
S .86 | 2.50
Day. Feb. Mar Apr. May. | June. | July. Aug. ! Sept. Oct. Nov.
|
|
1.60 1.20 0 11 1 DR RPN [P } 6.60 1.50 0.80
1.50 1.20 B R R 4.10 1.50 .85
1.60 1.20 1.80 |eeenei]ea e e 3.00 1.50 .90
1.60 1.20 |.. L70 |oeeeeae]iaeaaaas J, 2.20 1.40 .90
1.80 1.30 I. 1.70 oo, 2.80 1.90 1.40 .80
1.90 1.30 1.50 oo diiiaans 3.90 1.60 1.20 .80
2.20 1.40 1.40 | ..o ieaens 3.30 1.60 1.19 .80
2.00 1.380 |. 1,40 |cenneiii)iiiaans 300 1.60 1.10 .80
1.80 1.20 |. 1.60 |oceeiii]eannanns 1.80 1.60 1.10 .75
1.80 1.20 |. 1.60 foeemioei]onennnans 1.50 1.50 1.00 .80
1.40 1.30 1.60 |cencnoni]eveannnn 2.00 1.40 1.00 .80
1.60 1.25 1.60 |oeeiniifennnnnns 3.05 1.45 1.20 .80
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Daily gage height, in feet, of Roan Creek at Butler, Tenn.—Continued.

Day. Feb. Mar. Apr. | May. | June. | July. | Aug. Sept. Oct. Nov.
1.30 1.60 1.90 ... 5.00 1.35 1.90 0.90
1.40 1.60 1.80 o 4.50 1.30 1.70 .90
170 160 180 |.......feeeoon.. | 400 1.30| 140 9%
1.50 4.00 1.30 1.40 .90
1.50 | 3.40 1.60 1.20 90
1.30 3.00 1.50 1,10 20
1.30 2.60 1.30 1.10 .80
1.30 4.45 1.30 1.10 80
1.30 4.40 1.20 80
1.30 3.00 1.20 80
1.40 2.60 1.15
1.30 2.50 1.10
1.30 1.80 1.10
3.35 2,20 1.00
3.30 2.80 1.00
3.00 2.40 1.00
2.80 2.00 1.80
2.40 2,00 1.60
2.10 2.00 |........

Rating table for Roan Creek at Butler, Tenn., for 1900 and 1901.

h(e}{agglft. Discharge. i h(g;‘ggﬁt. Discharge. h(gf‘g?}ft. Discharge, hgfgglft. Discharge.
Feet.” | Second-feet. ! Feet. Second-feet. Feet. Second-feet. Feet. Second-feet.
0.6 35 2.3 720 I 4.0 1,995 5.7 3,270
.7 42 2.4 795 i‘ 4.1 2,070 5.8 3, 345
.8 50 2.5 870 4.2 2,145 5.9 3,420
.9 61 2.6 945 4.3 2, 220 6.0 3,495
1.0 73 2.7 1,020 4.4 2, 295 6.1 3,570
1.1 87 2.8 1,095 4.5 2,370 6.2 3,645
1.2 102 2.9 1, _170 4.6 2, 445 6.3 3,720
1.3 120 3.0 1,245 || 4.7 2,520 6.4 3,795
1.4 143 3.1 1,320 ‘ 4.8 2,595 6.5 3,870
1.5 170 3.2 1, 395 4.9 2, 670 6.6 3,945
1.6 210 3.3 1,470 | 5.0 2,745 6.7 4,020
1.7 270 3.4 1,545 5.1 2, 820 6.8 4,095
1.8 345 ‘ 3.5 1, 620 5.2 2,89 6.9 4,170
1.9 420 3.6 1,695 5.3 2,970 7.0 4,245
2.0 495 3.7 1,770 5.4 3,045
2.1 570 3.8 1, 845 5.5 3,120
2.2 645 3.9 1,920 5.6 3,195
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Estimated nwnihly discharge of Roan Creek at Butler, Tenn.
[Drainage area, 164 square miles.]
Discharge in second-feet. Run-off.
Total in T
Month Second-
’ i Mini- acre-feet. | § b
Wi, | mum, | Mean. sannre | Soehes.
mile,
1900. i}
Auvgust @ ... | ijaali... 74 3,522 | 0.45 0. 40
September ... _. 870 46 101 6, 009 677 .75
(076176 7<) X2 P P 165 7,527 1. 010 . 86
1901. .
February ....... 645 111 216 11, 996 1.323 1.38
March .......... 1,507 102 319 19,614 | 1.945 | 2.25
April e .. ... 957 | 41,760 1|5.835 | 7.62
May@. ool 490 19,348 | 3.000 2.23
Auguste .. | oo lo.o.l.. 1,219 65,282 | 7.433 7.46
September .. ... 3, 945 73 400 23,802 | 2.439 2.72
October......... 420 50 111 6, 825 .677 .78
November/ .| ... ioa.... 55 2, 509 . 335 .28
a24 days. dMay 1-20. Does not include May flood, which washed gage away.
523 days. ¢ 27 days.
¢ 22 days. J November 1-23.

MISCELLANEOUS MEASUREMENTS IN TENNESSEE RIVER DRAINAGE BASIN.

The following miscellaneous discharge measurements were made in
the Tennessee drainage basin in 1902 by B. M. Hall and his assistants:

Date. Stream. Locality. Discharge.
Mar. 11. .| Rock Creek...... Lula Lake, near Flintstone, Ga., Walker 47
County.
July 12_.) Coal Creek ...... Southern Rwy. bridge, Coal Creek, Tenn. 6
24. .| Clinch River..... 2 miles below Clinton, Tenn. (gage height 1,238
3.7 feet).
" YAZOO RIVER DRAINAGE BASIN.
Yazoo River rises in the northwestern part of Mississippi. It flows

south just west of the central portion of the State and enters the
Mississippi River just above Vicksburg. The United States Geolog-
ical Survey is maintaining a station on this river at Yazoo City under
the direction of B. M. Hall.
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YAZOO RIVER AT YAZOO CITY, MISS.

A gage has been maintained at this point by the Engineer Corps of
the Army. It was replaced in 1901 by a new gage rod in three sec-
tions, marked with brass figures and brass tacks, the sections being
placed as follows: The lowest, marked from—3 to-4.5 feet, is attached
to the protecting work of the bridge; the middle section, marked
from 4.5 to 18.5 feet, is attached to the piling that protects the bridge
pier; the uppermost section, continuing the graduation up to 32.3
feet, is on a post under the approach to the bridge. The highest
known water occurred in 1882, reaching a gage height of 36.5 feet;
the lowest occurred on October 15 to 17 and 20 to 22, 1896, with a
gage height of —2.8 feet. The danger line is at 25 feet. A bench
mark was established on the top of the upstream cylinder of the sec-
ond pier from the left bank, at a distance of 85 feet from the imtial
point for soundings, which is on the downstream end of iron bridge
on the left bank. The elevation of the mark is 35.85 feet above the
zero of the gage. Other important bench marks in Yazoo City are
the following: P. B. M. 12, Yazoo City, is a copper bolt in stone
under ground, surmounted by an iron pipe and cap, in the north cor-
ner of the county court-house yard. It is 44.1 feet above the zero of
the gage and 116.2 feet above mean sea level. P. B. M. 13, Yazoo
City, is a copper bolt in stone under ground, surmounted by an iron
pipe and cap, in the north corner of the public school yard, near
Washington and Main streets. It is 29.2 feet above the zero of the
gage, and 101.3 feet above mean sea level. Discharge measurements
are made by the United States Geological Survey from the city toll
bridge, one-half mile northwest from the Illinois Central station. The -
observer is P. C. Battaille. Daily gage heights are furnished by the
Weather Bureau.

The following discharge measurements were made during 1902:

July 12: Gage height, 3.40 feet; discharge, 2,887 second-feet.
July 14: Gage height, 4.40 feet; discharge, 3,672 second-feet.

September 24: Gage height, —1.0 foot; discharge, 2,108 second-feet.
September 25: Gage height, —1.0 foot; discharge, 2,048 second-feet.
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Daily gage height, in feet, of Yazoo River at Yazoo City, Miss.
Day. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept. | Oct. [ Nov. | Dee.
11.40 | 11.80 | 16.70 | 23.90 | 25,30 | 2.30{ 0.10 | 3.20 |—0.70 |—1.00 |—2.10 4.90
11.50 | 12.40 | 16.60 | 23.80 | 25.00 | 1.90 .20 8.00 |— .80 |— .90 |—2.10 5.30
11.40 | 12.80 | 16.60 | 23.80 | 24.70 | 1.80 .20 ¢ 3.00 {— .50 |— .80 |—2.10 5.80
../ 11.00 | 13.20 | 16.60 | 23.80 | 24.40 | 1.60 .00} 3.20 |— .50 .00 |—2.10 5.90
110,90 | 18.40 | 16.90 | 23.80 | 24.10 | 1.50 | .00 | 3.60 |— .50 .60 |—2.10 6.00
.110.80 | 13.70 | 16.%0 | 23.80 | 23.70 | 1.50 | —.10 | 4.00 |— .30 | 1.00 |—2.10 6.30
10.50 | 13.90 | 16.80 | 25.10 | 23.30 | 1.70 [ —. 20 | 4.40 .00 1.30 | -2.10 6.50
10.30 | 14.10 | 16.80 | 25.10 | 22.90 | 2.00 .00 | 4.50 20| 1.50 [—2.10 6.90
10.00 | 14.30 | 16.80 | 25.00 | 22,40 | 2.20 76| 4.70 30} 1.50 |—2.10 7.00
9.70 | 14.60 | 16.70 | 25.00 | 21.80 | 2.40| 1.50| 4.70 .00 1.20 |—2.10 7.20
9.30 | 14.90 | 16.70 | 25.10 | 20.90 | 2.50 { 2.40 | 4.70 |— .20 .90 |—2.10 7.30
8.90  15.20 | 16.90 | 25.30 | 20.10 | 2.40| 3.40 | 4.70 |— .50 .70 |—2.10 7.40
8.40 | 15.50 | 17.40 | 25,50 | 19.20 | 2.10 | 4.00 | 4.60 |— .70 .50 [—2.10 7.40
7.90 | 15.80 | 17.30 | 25.60 | 18.00 | 1.80 | 4.50 | 4.60 |—1.10 | .50 |—2.10 7.50
7.80 | 16.00 | 17.30 | 25.80 | 16.90 | 1.50 | 4.90 | 4.50 |—1.20 .50 {—2.10 7.50
6.50 | 16.80 | 17.90 | 26.00 | 15.50 | 1.20 | 5.00 | 4.50 |—1.30 20 [-2.10 9.80
5.70 | 16.40 | 17.80 | 26.20 | 14.20 .90 | 5.00 | 4.40 |—1.40 — .20 [—2.10 9.80
4.90 | 16.40 | 17.70 | 26.30 | 13.00 50 | 4.70 | 4.40 [—1.50 [— .50 --2.10 | 10.20
4,20 | 16.40 | 17.70 | 26.40 | 11.90 .40 | 4.40| 4.30 |—1.50 |—1.00 ‘—-2. 10 | 10.90
3.50 | 16.30 | 17.80 | 26.50 | 10.80 .30 | 4.00| 4.20 |—1.50 |—-1.20 }—2. 10 | 11.50
8.20 | 16.20 | 18.00 | 26.60 | 9.70 .00 3.90 | 4.00|—-1.50 |—1.30 1—2. 10 | 12.00
3.50 | 16.10 | 18.10 | 26.60 | 8.50 | —.10 | 8.50 | 3.80 [—1.50 |—1.50 ‘—2. 10 | 12.70
3.00 | 16.00 | 18.10 | 26.50 | 7.70 | —.20 | 3.40{ 3.30 (—1.50 |—1.60 ‘—,2. 10 | 13.20
3.50 | 16.00 { 19.00 | 26.50 { 6.70 | —.30 | 3.00 | 2.60 |—1.10 |—1.60 |—2.10 | 13.80
4.00 | 16.20 | 19.00 | 26.50 | 5.80 | —.40 | 3.00| 1.90|-1.10 |—1.70 |—1.10 | 14.30
4.70 | 16.10 | 18.90 | 26.40 | 5.00 | —.40 | 2.90 | 1.30 |—1.10 |—-L1.70 .20 | 14.80
5.40 | 16.20 | 21.00 | 26.20 | 4.40 | --.40 | 2.90 .60 [—1.00 |—1.70 .80 | 15.20
6.40 | 16.60 | 24.80 | 26.00 { 3.90 | —.40 | 2.90 | —.10 |~1.00 |-1.80 | 1.50 | 15.40
7.40 |....... 24.80 | 25.80 | 3.30 | —.20| 2.80{ —.10 |—1.00 |—2.00 | 3.00 | 15.80
9.40 |....... 24.30 | 25.60 | 3.00 .00 2.70 | —.80 |-1.00 {—2.10 | 4.40 | 16.00
10.30 |....... 24.00 |....... 2,50 |....... 2.60 | —.60 |....... —2.10 |....... 16.20
Rating table for Yazoo River at Yazoo City, Miss., for 1902.
h(i?gglgt. Discharge. h%?ggﬁt. Discharge. ]gfgg&. Discharge. ’ h%?gggt. Discharge.
Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. § Feet. Second-feet.
—2.0 1,830 1.0 2,620 4.0 3,870 | 11.5 ! 10,500
—1.8 1,870 1.2 2,690 4.5 4,145 |  12.0 | 11,000
—1.6 1,915 1.4 2,760 5.0 4,440 12.5 | 11,500
—1.4 1,965 1.6 2,830 5.5 4,790 13.0 | 12,000
—1.2 2,015 1.8 2, 900 6.0 5,150 13.5 | 12,500
—1.0 2,065 2.0 2,970 6.5 5,550 14.0 | 13,000
- .8 2,115 2.2 3,050 7.0 6, 000 14.5 | 13,500
— .6 2,165 2.4 3,130 7.5 6,500 15.0 | 14,000
— .4 2,215 2.6 3,210 8.0 7, 000 15.5 | 14,500
— .2 2, 265 2.8 3,300 8.5 7,500 16.0 | 15,000
.0 2,320 3.0 3, 390 9.0 8, 000 16.5 [ 15,500
.2 2, 380 3.2 3,480 9.5 8, 500 17.0 | 16,000
.4 2,440 3.4 3,670 10.0 9, 000 17.5 | 16,500
.6 2,500 3.6 3, 660 10.5 9, 500 18.0 | 17,000
.8 2, 560 3.8. 3,760 11.0 10, 000
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Estimated monthly discharge of Yazoo River at Yazoo City, Miss.
[Drainage area, 8,580 square miles.]
Discharge in second-feet. ‘ Run-off.
Month. Second-
Maximum. | Minimum. Mean. f:g&;)l%r ?g%g;sm
mile.
L
1901. .
January ... ... ... 17, 300 10, 800 14, 829 1.73 1.99
February - . ....oooooeeeen.. .. 17,200 | 15,200 | 16,443 | 1.92 2.00
March.......ooc oiiiiia... 15, 600 10, 800 13,377 1.56 1. 80
April .. 15, 600 11, 800 14,043 1.64 1.83
May. .o 15, 600 8, 200 13, 094 1.53 1.76
June ... liiiil... 8, 000 2, 350 4,478 .52 .58
July. oo l.. 2, 440 1, 965 2,181 .25 .29
August ... .. ... 8,100 1, 965 3, 805 .44 .51
September. .. ... ... ... ..., 8,100 2, 620 5,456 .64 .7
October. ... ... ..., 6, 400 1,965 3,327 .39 .45
November ... .. ....._. 2, 500 1, 870 2, 046 .24 .27
December ... ... . ... ... 10, 600 2,115 5,978 .70 .81
Theyear. ... ... _...._.... 17, 300 1, 965 8, 255 .96 13.00
1902.

Jariuary ... ................... 10, 500 3,300 | 8,493 0.99 1.14
February _. ... .. .. _....... 15, 600 10, 300 14, 082 1.64 1.71
March........_................ 23,800 | 15,600 | 17,448 | 2.03 2.34
April ... 25, 600 22, 800 24, 477 2.85 3.18
MaY. oo 24, 300 3,170 | 14,004 1.63 1.88
June ... ... 3,170 2,215 2, 651 .31 .35
July._ ...l 4, 440 2, 265 3,281 .38 .44
August ... L.li.... 4, 260 2,165 3,578 .42 .48
September. ... . ... .. 2,410 1,940 2,104 .25 .28
October ... .. ... ... ... 2,795 1, 810 2,223 .26 .30
November . ... ... ... 4, 090 1, 810 2,023 24 .27
December .. ... ... ... 15, 200 4, 380 9, 065. 1. 06 1.22
Theyear..._..._......... 25, 600 1, 810 8,619 1.00 13. 59
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GREAT LAKES DRAINAGE BASIN.

Owing to the irregularity in the general outline of the Great Lakes,
the drainage areas in this section have not been arranged in regular
geographical order. The general plan of arrangement is from east to
west, although the report is properly divided by States, viz, Ohio,
Michigan, and Wisconsin.

MAUMEE RIVER DRAINAGE BASIN.

Maumee River is formed by the junction of St. Joseph and St.
Marys rivers near Fort Wayne, Ind., and flows in a northeasterly
"direction through Ohio, emptying into Lake Erie at Toledo. The
southern part of the basin is flat, the nprthern part gently rolling
and hilly in places. Formerly the hilly section was covered with
timber; but all the best has been cut, leaving a section of scrub timber,
with occassional farms cleared and cultivated. At the station the bed
of the stream is rocky and the current sluggish, the fall being only
1.1 feet per mile on an average. Two dams have been built on the
Maumee—one at Defiance, to supply water for the Ohio State canals,
and one at Grand Rapids, for furnishing water power. Blanchard and
Ottawa rivers unite a short distance below Ottawa and form Auglaize
River, which empties into the Maumee at Defiance, Ohio. The fol-
Iowing gaging stations were maintained in this drainage basin during
1902 by the United States Geological Survey, under the direction of
Benjamin H. Flynn; on the Maumee River at Waterville; on Blanchard
River at Ottawa; on Ottawa River at Lima.

‘The data collected at theqe qtatlons during 1902 are given on the
following pages.

MAUMEE RIVER AT WATERVILLE, OHIO.

A station was established 8n this river by H. A. Pressey and B. H.
Flynn, November 19, 1898. It is located at the highway bridge near
Waterville, the gagings being made on the downstream side of the
bridge. Zero of gage is on the left bank, marked by a nail in the
guard rail. The wire gage is referred to a bench mark cut in
the upstream side of the abutment on the left bank of the river. The
elevation is 25.2 feet above gage datum. This is the lowest place on
the river at which gagings can be made without being affected by back-
water from the lake. The observer is J. E. Harper, station agent at
Waterville, Ohio. No measurements were made at this station durmg
1902, and gage heights were taken only for a part of January.
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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 of sounding is on the right bank of the river. The river is
straight for 200 feet above and 500 feet below the station. 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 mud along the banks. The current is slug-
gish. The bench mark is the upper of two parallel marks cut in the
east end of the south main pier of the bridge; elevation, 14.0 feet
above the zero of the gage. The observer is C. W. Ewing, who reads
the gage twice daily.

The following discharge measurements were made during 1902:

November 22: Gage height, 2.65 feet; discharge, 332 second-feet.
December 23: Gage height, 9.80 feet; discharge, 1,845 second-feet.

Daity gage height, in feet, of Blanchard River at Ottawa, Ohio.

Day. Nov. Dec. Day. Nov. Dec. Day. Nov. | Dec.
1902 j 1902 1902
S IR R 2,93 | 120 oo 3,12 28 ... 120 9.72
U PO 2.88 ([ 18- iiiieiaeeaaens 49024 85| 7.68
B el 4.85 || Mu i 4.70 || 2. o 18| 5.2
YRR SR 7068 || 15eeemeneeeen] oo 4.38 || 260 eeeiion. . 45| 3.10
B reeeeeeannns el 7.60 || 16....... SRR IO 7.85 || 27 ieeeeeenn.. 42| 2.38
6 eeeeeanns 1 ........ .90 || 170 e e, 11.82 || 280 e, 45| 2.60
ST 3,25 || 18enenceeein] e, 9.72 || 20 oienian... 55| 2,60
8 e et 2.66 || 190 oo |ons S 7.50 || 80 .o, 210 | 2.50
- { ........ 2.80 (| 200 i, 6.05 || Bleneeeenneeneen]oeeeanan 2.50
0. e leeen, 2.80 {| 2heeeneoeoeei e, 8.66
e : s 2.80 1 22eeeeemeaee. 2.65 | 10.60

OTTAWA RIVER NEAR LIMA, OHIO.

This station was established November 21, 1902, by Benjamin H.
Flynn. It is located on the highway bridge, 24 miles east of Lima,
Ohio. The gage is a plain staff graduated to feet and tenths. It is
spiked to the face of the abutment, and is read daily by Edward King.
Discharge measurements are made by wading. The channel is straight
for about 250 feet above and 500 feet below the station. The banks
are both high, and overflow only in times of extreme floods. The bed
of the stream is rocky. The bench mark is a cut in the downstream
face of the left abutment; elevation, 8.0 feet above the zero of the

gage.
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During 1902 the following discharge measurements were made:

November 21: Gage height, 2.65 feet; diécharge, 56 second-feet.
December 22: Gage height, 3.60 feet; discharge, 320 second-feet.

Daily gage height, in feet, of Ottawe River at Lima, Ohio.

Day. Nov.| Dec. ! Day. Nov. | Dec. Day. Nov. | Dec.
1902, 1902.
L PR 2.65 2.90 || 23 ..ot 2.50 | 3.45
2R PR 2.55 .00 1) 24.cuniiviiiiinnannn. 2.45 | 3.50
] PR 3.60 2.90 1 25 ot 2.40 | 3.80
S PPN 3.40 3,60 | 26... ... ioiiiiiaas 2,35 | 3.15
5 N P, 3.05 4060 || 27 e, 2.35 | 2.95
A B 2.75 410 128, e 2.30 | 2.8
N 2.70 3.80 || 29, 2.35 | 2.7
- 2R B 2.60 3.80 || 80.cceeeenn i, 2.60 | 2.75
A P, 2.55 3.00 || Blenoeiiiiii e 2.75
B 1 PR B 2.55 3.00
b R S PR 2.70 3.60

HYDROGRAPHIC FEATURES OF MICHIGAN.

With the exception of a small area in the region of the Lac Vieux
Desert, on the Wisconsin-Michigan boundary, the entire drainage of
the State of Michigan is tributary to the Great Lakes system. The
State contains slightly over one-third of the aggregate drainage
tributary to the Lakes north of Lake Erie. The climate of both
peninsulas, surrounded as they are by these great water bodies, is
undoubtedly tempered and modified by the influence of the Great
Lakes, which produces certain insular characteristics.

Land and water surface of Michigan in the several Great Lake basins, in squdre miles. @

Lake. Total land | Land in | Total water| Waterin
drained. Michigan. area. Michigan.
Superior.. ...l 48, 600 7, 860 31, 800 16, 653
Michigan .. ... . .. ... ... 45, 700 28, 500 22, 400 12,922
Huron ... ... 52, 100 16, 700 23, 200 9, 925
St. Clair..--------.---....--7 ......... 6, 320 2,160 495 } 460 :
Erie. .. e 24, 480 2,290 10, 000

aU. 8. Deep Waterways Commission, 1896, and U. S. Land Survey, 1900.

- The streams of the State are of commercial importance for purposes
of agriculture, public water supply, water power, lumbering, and
navigation. The natural drainage has been, however, generally unfa-
vorable to agriculture, the enormous natural marsh and swamp areas
rendering much of the best land unfit for cultivation in its natural
state. Out of the total of 57,580 square miles of land surface there

IRR 83—03——16
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were, in 1901, 15,422 square miles of improved farm lands; that is, an
average throughout the State of 26 per cent of the total area was
under cultivation. In the southern four tiers of counties of the Lower
Peninsula the percentage of the total area now tillable is very much
greater, the ratio gradually decreasing to the north of Saginaw Bay
and becoming almost nil for a large portion of the Upper Peninsula.
In the southern four tiers of counties a large portion of the land now
under cultivation lies in basins which have been artificially drained.
This drainage comprises: (1) The cutting of artificial channels to draw
oft the surplus ground waters into the streams; (2) dredging, cleaning,
and removing beaver dams and other obstructions from natural stream
tributaries and water courses, thereby lowering their water level and
with this the water horizon in the adjoining land.

The flat topography, the original forest-covered condition, and the
sluggish character of the streams have all been conducive to the silt-
ing up of chanrels and their obstruction by logs and drift, and they
have also rendered easy the flooding of large tracts and the formation
of beaver meadows hefore settlement began. Hundreds of miles of
drainage channels have been cut or cleared in many of the southern
counties within the past fifty years. The result has been an extremely
important change in the hydrography of the State. The effect of thus
drawing off more rapidly the surface waters and surplus ground water
has undoubtedly been to increase the maximum and to decrease the
minimum flow. Whether or not a gradual decrease in the total annual
yield of the streams has taken place can not be stated. It is possible
that the total run-off of many basins has actually increased, because of
the smaller water surface exposed to evaporation and the greater
facility with which the water reaches the streams. The value of the
streams for water power has probably been greatly diminished.

The settlers of this region were largely from the Eastern States.
Comparing these streams with those of the northeastern Appalachian
region, it is observed that they are relatively constant in flow, in spite
of the detrimental influence of drainage. The streams are compara-
tively few and yield small annual run-off, on account of the relatively
low rainfall and the high evaporation induced by the flat, sandy soil
and the cultural conditions. Storage reservoirs in the Lower Penin-
sula are, with few exceptions, unfeasible.

The interests of agriculture and navigation have always been con-
sidered paramount to those of water power. No mill acts have been
passed and no legislative efforts have been made to encourage the
utilization of the power of the streams® Inland rivers are to-day of
little importance to navigation. A lock system on St. Joseph River
was abandoned many years ago. Saginaw, Kalamazoo, Muskegon,

a A law passed in 1887 granting to waterpower companies the power of eminent domain, enabling
them to condemn land for flowage, has been declared unconstitutional by the Supreme Court.
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Manistee, and Thunder Bay rivers, Grand River below Grand Rapids,
and other rivers are utilized as harbors and for navigation near their
outlets. Cheboygan River and a system of lakes, extending nearly
across the northwestern Lower Peninsula from Cheboygan to Petoskey,
form a navigation route still extensively utilized, about 20.000 pas-
sengers being carried during the summer season each year.

Probably the most important use made of the streams has been in
connection with lumbering operations. The following table shows the
extent of log rafting on a few of the more important rivers:

Amount of timber floated on Michigan streams.

Average num-
e ol foet ol logs
year.a
Manistee River . ..._.___.._.__.. e e e e e 75, 000, 000
Cheboygan River .. .ol 35, 000, 000
Menominee River ... ... ... ... e 250, 000, 000
Escanaba River - ... ... . ool 55, 000, 000
Au Sable River ... ... .. 255, 000, 000
Manistique River - ... ... e 60, 000, 000

a Amount ten to twenty yearsago much greater. Amount now rapidly decreasing in most cases.
bIncludes logs brought by rail.

For purposes of water supply the streams are of less importance
than in many States. Their fall is, as a rule, so slight that gravity
supplies can not be obtained. Owing to the superficial topography of
the Pleistocene deposits, the great depth of drift, and the topography
of the rock horizons underneath, excellent and abundant artesian
water can be obtained in most sections of the State, and especially in
the lake coast region, where the larger towns are located. The Great
Lakes themselves also afford water of suitable quality for public use
when required.

Public water supply systems in Michigan.®

Source. Number. . System. Number.
Artesian and shallow wells.._..._._...._. 80 || Pumping ........_. 155
Streams, rivers... ... _........ ... ..., 42 || Gravity ......_.._. 4
Grejat Lakes - ..o 31 Total. ... 159
Springs. ... .o lil.. 6

a Manual ot American Waterworks, M. N. Baker, 1897.

In behalf of navigation a statute has been enacted and embodied in ‘
the State highway laws requiring a franchise to be obtained from the
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county board of supervisors before the erection of a dam can be under-
taken on any public stream. Inquiries have been received from those
interested in water-power projects as to the proper method of pro-
cedure. A copy of the law is given below:

LAW OF DAM CONSTRUCTION ON MICHIGAN STREAMS.¢

§ 2495. SEc. 22. Whenever any person or persons or any incorporation shall wish
to construct a dam across any such stream as is mentioned in the preceding section,
such person or persons or incorporation shall present to the board of supervisors, or
file with their clerk, to be presented to them at their next meeting, a petition pray-
ing for leave to construct such dam, and setting forth the purpose, location, height,
and description of such dam, and whether it is proposed to construct a lock or chute
or apron, and of what description, for the passage of boats, vessels, rafts, or timber;
and before the same shall be heard and determined by such board it shall be made
to appear to the board that notice of such application, signed by the petitioners, and
stating substantially the contents of such petition, has been published in some news-
paper printed in each county through which such streams run, if there be a news- -
paper published in such county, and also in one newspaper, at least three weeks
previous to the hearing of such application, published in the city of Detroit; and on
such hearing any person or persons shall be heard in favor of and in opposition to
the prayer of the petition; and such board may adjourn such hearing to any other
time or place, and they may grant or refuse the prayer of such petition. And the
determination shall be entered at length upon the record of said board. And if such
board shall allow the gaid dam to be constructed, the petitioner shall be at liberty to
construct the same by complying fully with the terms and conditions set forth in
their petition; and after having obtained such right and constructed such dam, such
petitioners, their heirs, successors, or assigns, may, if such dam be destroyed or
decayed, construct a new dam, subject to all thesame terms and conditions, on the
same site, without again applying to such board: Provided, That nothing in this act
contained shall be construed as giving to such board of supervisors any power to
grant the right to any person or persons or corporation to flow or in any manner to
take or injure the lands of any person or persons by or in consequence of constructing
such dam.

The petition under this section must set forth in detail the whole plan of the pro-
posed dam and the capacity and character of any chute or passage to be constructed
therein; so that by means of the notice all persons interested may be informed, in
advance of the hearing, of the precise nature of the project, and be enabled to judge
of the nature and extent of the obstruction. Nor can the resolution of the board
supply details and facts required to be set forth in the petition as a basis for their
power to act. (Powers ». Irish, 23 Mich., 429.)

a From Laws and Supreme Court Decisions Relating fo Highways and Bridges, published by secre-
tary of state of Michigan, 1900, p. 157.
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WATER POWER IN USE IN MICHIGAN, 1900.

The water power has been most extensively used for flour milling and
lumbering purposes. The total horsepower of water wheels installed,
as reported by the United States Census of 1900, is given below:

Water power in use in Michigan, 1900.

Indusiry, I%“]vrz(;: Industry %)Ioovﬁg.
Brickand tile..........._.c...] = 20| Papér ... ... .. ... ........ 11, 627
Hosiery and knit goods........ 257 | Silk and silk goods......_.... 200
Chemieals .. ... 1,000 || Agricultural implements.__._. 152
Explosives .............lo.... 150 || Shipbuilding. ... ... ........ 65
Lumber and sawmill and lum- Iron and steel ....._..._..... 150
. berproduets................ 6,746 Printing and publishing .. ... 52
Flour and grist mills ......_.__. 19, 866 —
Carriages and wagons ......... 60 Total..oovooeeeooos 40, 345

Lake Superior affords a most valuable water power resource at Sault
Ste. Marie.

HYDROGRAPHIC FEATURES OF THE UPPER PENINSULA.

The hydrography of the Upper Peninsula differs from that of the
Lower Peninsula in the greater extent of forest and untilled lands, the
absence of artificial drainage, the precipitous watersheds with a large
per cent of rock outerop, and the rapid fall of the streams. Little
water power has been developed. Since the advent of successful elec-
tric transmission, attention has been devoted to the utilization of the
natural power resources for general mining purposes and for air com-
pression for mine supply. Use has been made of many streams to

-supply the launders of copper stamp mills. One of these mills often
requires as much water for ore washing and transport as would be
needed for the municipal supply of a large city.

DEAD RIVER DRAINAGE BASIN.

Dead River lies in Marquette County, Upper Peninsula, Michigan,
and flows into Lake Superior. The drainage basin is rugged, precipi-
tous, and for the most part timber covered. The soil is sandy and is
underlain with rock, which forms the bed of the stream throughout
its lower course. The only storage reservoir of importance is Silver
Lake, with an area of 1,600 acres, and capable of draft to a deptn of
10 feet. This and one other lumbermans’ dam on the stream are con-
trolled by the South Arm Lumber Company. The lower basin is nar-

row. The greater portion of the drainage area lies above The Hoist,
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about 14 miles from the mouth of the river. The fall in the lower
reaches of the stream is very rapid. The aggregate descent is stated
to be 850 feet in a distance of 10 miles. The most notable pitches,
beginning at the mouth of the stream, are as follows:

Lake Superior Powder Company, near Marquette, about 20 feet fall.

The Valley Flour Mill, 18 feet fall, 4 miles from mouth.

Marquette electric-light plant utilizes 85 feet fall, but has a total fall of 112 feet, 6
feet fall above the present dam and 18 feet below the tailrace remaining undeveloped;
rated capacity of turbines, 1,000 horsepower. The electric current generated is
transmitted to Marquette, a-city of 10,000 population, situated on the shore of Lake
Superior, 6 miles distant.

From 2 to 5 miles above Forestville are rapids aggregating two available falls of
100 feet each, owned by J. M. Longyear, of Marquette.

At The Hoist, about 8 miles north from Negaunee and Ishpeming, is a fall of 110
feet, owned by the Oliver Iron Mining Company.

The drainage area has been estimated from a map of the Cleveland-
Cliffs Iron Company, as follows:

Drainage areas, Dead River.

Location. Square miles,| Increment.
Above The Hoist_ . ... .. ... .... ,__________.__; _________ 126.3 |ooooeea...
Above Forestville .. .. ... .. . .. _ 141.9 15.6
Above mouth .. 165.5 23.6

The mean annual precipitation in the vicinity of Marquette is stated
to be 32 inches.

Dead River is not a large stream, but owing to its great fall, its
well-sustained flow, and its location near important mining centers, it
attains unusual economic importance.

. DEAD RIVER AT THE HOIST, NEAR NEGAUNEE, MICH.

July 10, 1902, a gaging record was started at The Hoist under the
direction of Frank Drake, chief engineer of the Oliver Iron Mining
Company, Duluth, Minn. A suitable cross section was selected and a
cableway 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 W. The stage of the stream is
observed daily and current-meter discharge measurements are made
from time to time. The hydrographic work has been done by C. G.

“Mason, E. M., acting 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.
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- Discharge measurements of Dead River at The Hoist, near Negaunee, Mich.

Date. ‘ Hydrographer. Gage height.! Discharge.

1902. i Feet. Second-feet.
July 11 ... C.G.Mason........._....... 10.70 140
July 20 .. ool Ao e 10. 60 105
September 26 . ... __.._.... EREES do i 10. 60 105
October 2. . ... .. ... ... do o .. 10. 55 88
October 6. ... ..........l..... A0 e 10.50 86
October 31.... ... ........ Savickiand Mason _..._..._ .. 10. 80 176
November 20 ......_........ C.G.Mason..._............. 11.05 234

Daily gage height, in feet, of Dead River at The Hoist, near Negaunee, Mich.

Day. July. | Aug. Sept. Oct. Nov. Dec.
10.60 { 10,70 | 10.55 | 10.80 [ 10.60
10.60 | 10.70 | 10.55 | 10.85 | 10.55
10.60 | 10.75| 10.55 1 10.95 | 10.90
10.60 | 10.80 | 10.55 | 10.80 | 10.80
10.65 | 10.75 | 10,50 | 10.80 | 10.75
10.65 : 10.75 | 10.50 | 10.75 | 10.80
16.60 | 10.70 | 10.50 | 10.70 | 10.85

10.55 | 10.70 | 10.55  10.65 | 10.70
10.60 | 10.70 | 10.55 | 10.70 | 10.65
10.55 10.65 | 10.55 | 10.65 | 10.60
10.56 © 10.65 | 10.55 | 10.65| 10.60
10.55 | 10.65 | 10.60 ; 11.20 | 10.55
10.55 | 10.65 | 10.65 | 11.25! 10.55
10.55 | 10.60 | 10.70 | 11.55 | 10.50
10.55 | 10.60 | 10.80 | 11.05 | 10.50
10.56 | 10.60 | 10.70 | 10.80 | 10.55
10.60 | 10.65 ! 10.55 | 11.05! 10.56
10.60 { 10.65 | 10.60 | 10.85 | 10.50
10.75 | 10.60 | 10.55 | 10.85 | 10.50
10.75 | 10.60 | 10.55 | 11.05 | 10.50
10.70 ) 10.65 | 10.60 | 10.70 | 10.45
10.70 | 10.65 | 10.75| 10.70 | 10.45
10.65 | 10.70 [ 10.85 | 10.76| 10.50
10.65| 10.60 | 11.40 | 10.70 | 10.80
10.65 | 10.60 | 11.45| 10.65 | -10.90
10.60 | 10.60 | 11.40 | 10.60 | 10.70
10.60 | 10.60 | 11.10 | 10.60 | 10.65
10.60 | 10.55 | 11.05| 10.60 | 10.50
10.65 | 10.55 | 10.90 | 10.55 | 10.50
10.65 | 10.55 | 10.80 | 10.60 | 10.45
10.75 |eeunn... 10.80 {..ueen.. 10.45

CARP RIVER DRAINAGEV BASIN.

Carp River, situated in Marquette County, Upper Peninsula, Mich-
igan, drains a diversified area of sand and rock, mostly wooded, and
with little cultivated land. The percentage of swamp area is probably
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less than for most streams of this locality. There are, however, a
number of lakes in the region of the headwaters, aggregating perhaps
8 square miles of water surface. From Teal Lake is pumped the
water supply of Negaunee, the stated average consumption being 1.25
second-feet per day. From Lake Sally is drawn by gravity the supply
of Ishpeming, the ayerage daily consumption being stated at 1.4 sec-
ond-feet. . :
The stream enters Lake Superior at Carp River furnace, 1 mile
south of Marquette.- A series of rapids occurs in the stream a short
distance above its mouth, where a large fall can be developed.

CARP RIVER NEAR MARQUETTE, MICH.

A weir was erected 500 feet above the mouth of the stream by the
Cleveland-Cliffs Iron Company, and the daily gage record was started
July 5, 1902.. The gage readings have been furnished by Noah Gray,
superintendent of the furnace. The weir has a level crest 10.04 feet
in length, with two end contractions. The water flows over a sharp
edge or crest lip, but falls on a nearly horizontal apron at a slightly
lower level on the downstream side. In order to calculate the dis-
charge of the nappe as modified by the apron, the weir formula of
Bazin, using coefficients from experiment series No. 142, has been
used. During high stages of the stream, the water also flows over
the flashboards forming the wings of the weir. The gage is attached
vertically to a framework 16 feet upstream, and the same distance to
the left of the weir crest. .

The following discharge measurements were n ade at the highway
bridge at the mouth of the stream:

Discharge measurements of Carp River near Marquelte, Mich.

|
! Discharge by| Calculated
Date. :Gage height. cuarrent discharge
‘1 meter., over weir.
- |
1902. Feet. Second feet. | Second-feet,
September 8 . ... ao... 1.59 68. 0 68.1
October30. ... i i 1.711 78.9 75.7

The gage datum is referred to the east rail of the Duluth, South
Shore and Atlantic Railroad at the tramroad crossing.

Feet.
Elevation of bench mark ... ... ... . ...l 100. 00
Crestof weir. ... 96. 28
Zero of gage ..o 96. 28

The drainage area above Eagle Mills is 60 square miles; above the
mouth, at Marquette, it is 86 square miles.
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Mean daily discharge, in second-feet, of Carp River at Marquette, Mich-

|Drainage area, 86 square miles.]

Day. July. | Aug. | Sept. | Oct. | Nov. | Dee.
47 52 38 61 56
47 50 38 61 54
42 50 39 61 52
40 52 39 61 52
38 56 38 59 50
39 66 38 56 47
39 71 39 52 47
38 61 38 52 45
38 60 36 47 44
37 56 35 52 42
36 52 34 n 42
34 47 34 104 | - 41
34 42 44 218 41
34 40 54 178 41
34 40 47 169 41
34 40 47 178 41
34 38 52 178 40
34 38 53 173 40
51 38 54 173 40
47 38 50 169 38
17 38 51 1511 (a)
45 38 50 143 ........
42 39 52 133 ...
0| 38 | 10l.......
82 38 38 82 87 ...,
&0 34 38 79 i B PO
G9 34 38 78 2 T P,
61 32 .37 7l 2 B P
54 30 37 75 66 |........
54 32 37 69 61 {..e.....
49 EE ¥ A IR PR U S
76 39 45 51 105 45

a No record December 21 to 31.

Estimated monthly discharge of Carp River at Marquette, Mich.

[Drainage area, 86 square miles.]

Discharge in second-feet. Run-off,
Month. Second-
Maximum. | Minimum. Mean. f:(f\gaﬁ%r Dlg%gle;n
Y mile.
1902.

July. oo ... 173 38 76 0.89 1.03
August ..o ...... 51 30 39 .46 .53
September. ... ... . ... 71 37 45 .53 .59
October ... oo, . 82 T34 51 .60 .69
November. ... e 218 47 105 . 1.23 1.37
December ......._............. 7 56 38 45 .53 .61
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MENOMINEE RIVER DRAINAGE BASIN.

Menominee River forms the dividing line between Wisconsin and
the Upper Peninsula of Michigan. It is formed by the junction of
Brule River and Michigamme River in T. 41 N., R. 30 W. It flows
thence in a general southeasterly direction, entering Lake Michigan
in Green Bay at Marinette. Its total drainage area is approximately
4,000 square miles, of which 1,450 square miles lie in Wisconsin and
2,250 square miles in Michigan.

The headwaters of Brule River are in a region in northern Wiscon-
sin interspersed with almost innumerable small lakes; but few of these
are tributary to the Menominee River. The larger portion of the
drainage comes from an elevated plateau, extending from the head-
waters of Michigamme River, at an elevation of about 1,750 feet and at
a distance of 12 miles from Keweenaw Bay, Lake Superior. This
upland slopes gradually to the southeast. The river is, however, fre-
quently interrupted in its southeasterly course by encountering bar-
riers of rock strata, along which it flows, either to the north or to the
south, until an outlet is reached. In its upper reaches the river flows
over metamorphic base rock of granite, gneiss, and schist. Below the
mouth of Pike River it crosses Potsdam sandstone for about 10 miles
and thence flows across magnesian and Trenton limestone for about 28
miles to its mouth. ' :

The main tributaries, beginning at the head, are Bois Brule or Burnt
Woods River, called by the Indians the Wisacode, which in turn
receives the Iron and the Paint or Mequacumecum River. Iron River
is elsewhere described in connection with gagings of that stream.
Paint River is formed by the junction of Net and Hemlock rivers at
an elevation of 1,400 feet, and has a fall of about 7 feet per mile in its
lower course. The basin of this stream, like that of the adjoining
Michigamme River, contains a large percentage of swamp area. The
topography is rough, though not mountainous. There are numerous
small lakes and undrained hollows. Water power is developed at
Crystal Falls for municipal lighting purposes, a fall of 18 feet being
utilized to drive turbines of 850-horsepower capacity.

Michigamme River, the next large tributary from the Michigan
side, has a total fall of about 500 feet. The region about its head-
waters contains numerous-lake areas. The largest of these is Lake
Michigamme, which receives drainage from a tributary area of 140
square miles, and has a water surface of 6.5 square miles. In sec. 9,
T. 41 N., R. 31 W., occurs a precipitous fall. Other tributaries from
the north are Sturgeon and Little Cedar rivers. The main tributaries
from Wisconsin are Pine, Pemebonwon, Pike, and Wausaukee rivers.
The drainage basin is largely timber covered. Pine and spruce pre-
dominate, though hard woods are also found. The average annual
precipitation over the drainage area is stated to be 35 inches. Owing
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to the rapid fall of the streams, sites for extensive storage reservoirs
are rare. The river makes a total descent, from its nominal head at
the junction of Brule and Michigamme rivers to its mouth, of about
700 feet. This fall is chiefly concentrated in numerous rapids, usually
in pairs, the more important of which are described below. The fall
which could be obtained by the construction of dams will usually be
greater than the natural descent, as stated. In some cases, a consid-
erable length of rapids could thus be concentrated into a single head.
Between the nominal head of the river and the entrance of Pine River,
a distance of 14 miles, the drainage area increases from 1,796 to 1,833
square miles. In this region occur the Bad Water Rapids, Twin Falls,
and Pine River Falls. Bad Water Rapids, 7 miles below the head of
the river, give a direct descent of 5 feet over a granite or schist ledge,
the stream being 100 feet wide. This fall is situated 3 miles upstream
from the Chicago and Northwestern Railroad. Twin Falls, 3 to 4
miles farther downstream, consist of two drops of 12 feet each, located
in sec. 12, T. 40 N., R. 31 W., Michigan, near the Chicago and North- .
western Railroad, at an elevation of 1,100 feet above tide. Pine River
Falls comprise a series of rapids, both above and below the mouth of
Pine River, of possibly 20 feet total fall.

In the stretch of 18 miles from a point just below Pine River to
the influx of Sturgeon River, the drainage area increases from 2,419
to 2,538 square miles. The total fall is about 225 feet. This section
includes Upper or Big Quinnesec Falls, Lower or Little Quinnesec
Falls, and Sand Portage Rapids. Both Upper and Lower Quinnesec
Falls are developed. The Upper or Big Quinnesec Falls, with a head
of 40 feet, affords power to compress air for the supply of mines at
Iron Mountain, 2 miles distant. The river at the falls is 1,000 feet
above tide, and passes over a greenstone ledge in a very narrow gorge,
broadening out below and forming a stretch of slack water, with a fall
of but 1.25 feet in 4 miles to Little Quinnesec Falls. Big Quinnesec
Falls are in sec. 6, T. 38 N., R. 20 E., Wisconsin.

Little Quinnesec Falls, situated in sec. 15, T. 39 N., R. 30 W.,
Michigan, formerly partiaily developed under 25 feet head for wood
pulp grinding, were redeveloped in 1898 by the Kimberly & Clark
Company, for wood pulp and paper manufacturing. A head of 64
feet is obtained, and turbines of 5,800 horsepower have been installed.

Sand Portage Rapids afford a total fall of 30 to 40 feet, extending
over sand shoals of 6 miles, but mainly conecentrated in a narrow sec-
tion in T. 39 N., R. 30 W., Michigan. ‘

From below the mouth of Sturgeon River to a point just below
Pemebonwon River, a distance of 10 miles, the drainage area increases
from 2,934 square miles to 2,993 square miles. In this stretch occur
Sturgeon Falls, one-half mile below the mouth of Sturgeon River, in
sec. 22, T. 38 N., R. 21 E., Wisconsin. They have high rock ledge
banks, with two pitches aggregating perhaps 12 feet fall.
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From below Pemebonwon River to a point just below Pike River, a
distance of 18 miles, the drainage area increases from 3,156 square
miles to 3,279 square miles. The Pemena, Chalk Hill, and White
rapids occur in this region. Pemena Falls, in sec. 21, T. 87 N., R. 28
E., Wisconsin, about one-half mile below Pemebonwon, are stated to
afford a total fall of 60 feet in a distance of 2 miles, with one precip-
itous descent of 10 feet over metamorphic slaty schist. Kight miles
farther downstream are Chalk Hill Rapids, stated to afford 8.feet fall
in one-fourth mile, over slate rock. Four miles above Pike River
occur White Rapids, affording a descent of about 20 feet in 3 miles,
over gravel and bowlders.

From below the inflow of Pike River to a point just below Little
Cedar River, a distance of 22 miles, the drainage increases from 3,566
to 3,792 square miles. Opposite the mouth of Little Cedar River
Grand Rapids are formed by a descent over a hard Trenton limestone,
underlain by softer strata. They have a total fall stated at 25 feet in
a length of 3 miles.

From below Little Cedar River to the mouth of the str eam, 22 miles,
the drainage increases from 3,941 to 4,113 square miles. This section
contains Twin Island Rapids, 16 miles above the mouth of the river,
stated to afford 10 feet fall in three-fourths mile, formerly utilized by
a sawmill. In crossing the Trenton limestone between Twin Islands
and the mouth the river forms a series of rapids. The uppermost,
Chappees Rift, has an undeveloped fall of about 10. feet. Of the
remaining fall in the stream, 19 feet are taken up by three dams of the
M. and M. Paper Company and the Menominee River Boom Company,
the uppermost situated 1 mile above Marinette. The three have heads
available, beginnin« at the uppermost, of 7, 5, and 7 feet, respectively.
The power is utilized for lumber and paper manufa,cture @

The following table gives the drainage area of Ménominee River at
various points. The drainage areas of Brule, Paint, Michigamme,
and Sturgeon rivers are given separately. The figures from James
L. Greenleaf’s report, cited above, have been used in part.

Menominee River drainage areas.

Square miles.| Increment.

BRULE RIVER.

Brule River above Iron River. ... ... ... ... .. ... |! 170 jo....o...

Iron River above mouth . ... .. ....ooooioii . i 4.7 |eeiea.as
Brule River, includirg Iron River. ... .. ... .. ... .. ... | 264.7 | ...
Brule River above Paint River. . ... ..o ! 306 40.3

aThe above deseription of Menominee River Rapids is largely from data furnished by G. W. Hanley,
of the Menominee River Boom Company, and from the report of James L. Greenleaf, C. E., on Water
Power of the Northwest, Tenth United States Census, vol. 17, pp. 69-81.
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Square miles.| Increment.
PAINT RIVER.
Net River above West Branch Paint River ... .. e 234.4 | .......
West Branch Paint River above Net River... .. ... ......... 287.9 ...,
West Branch Paint River and Net River at junction.._.._._. 522.3 |ooeeii...
Paint River, including Hemlock River.... ... ... . ........ 560. 4 38.1
Paint River at Crystal Falls. ... .. _ ... ... .......... 678.5 118.1
Paint Riverat mouth... ... .. . . . . . .. ... ... 738.5 60
Brule River at junction with Michigamme River .........__. 1,044 |o___.._...
MICHIGAMME RIVER.
Michigamme River above outlet of Lake Michigamme _______ 2341} ...,
Michigamme River above Mitchikan River _.. . ... ... ... 374.7 140. 6
Mitchikan River .. ... o iiiiiao.. 179.1 (..o,
Michigamme River, including Mitchikan River ............. 553.8 |.oceooo..
Michigamme River above junction with West Branch ....... 559. 7 5.9
West Branch Michigamme River.. ... .. ... .. ... ... 80.3 (..........
Michigamme River, including West Branch............. e 640 |..........
Michigamme River at Mansfield mine _...__......._...._... 664.7 | 24.7
Michigamme River at mouth .. ... ... .................. 723.7 59
MENOMINEE RIVER.

Menominee River at junctionof Bruleand Michigammerivers..| 1,769 | __.__.____.
Menominee River above junction with Pine River..__.__.__.. 1,833 |..........
Pine River. .. ... oo e 586 |.........
Menominee River, including Pine River ... _...._ ... ....... 2,419 ... ...
Menominee River above Sturgeon River ... ... ... ... .. 2,638  |..........
Sturgeon River, East Branch. ... .. .. . . ... .._...__.. 117 |-,
Sturgeon River, West Branch .. ... ... . ... ... ... ... 89 ...
Sturgeon River at junction of both branches ... __......_.___. 206 |..........
Sturgeon Riverat mouth ... .. o .. . _ ... .. 396 190
Menominee, including Sturgeon River ......._..._._..... .. 2,934  |Lo........
Menominee above junction with Pemebonwon River ... ___. 2,993 59
Pemebonwon River, Wisconsin .. ... ... ... .. ....... 163 fo.iiea...
Menominee, including Pemebonwon River. ... ... ... ... .. 3,156 | ._.......
Menominee River above Pike River ... .. ... _........__. 3,274 118
Pike River, Wisconsin. .. ocooceoiiiiieciaiiiciaaiaannn 202 Lioie.o..
Menomijnee River, including Pike River ... .. ... _....... 3,566 . ... .....
Menominee River above Little Cedar River ... ... ... 3,792 226
Little Cedar River. .. .. . i iieiaaaaaan. 149 |eooeooa...
Menominee River, including Little Cedar River ..._._._._...___. 3,941 |..........
Menominee River at mouth PP 4,113 172
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In addition to its value for water power, air compressing, and water
supply to the adjacent mines, Menominee River is of great importance
as a lumbering stream. Numerous dams have heen constructed,
usually of spar or timber-crib design, for flooding logs, thus taking
up the fall of many of the rapids described above. A list of the dams
in Menominee Basin is given below:

Lumbermen’s dams on Menominee River and ils branches

Description. River. State. Section. gﬁgrg Range.
Dam No.1.......... Menominee-. . .._...... ' Michigan ... 4] 31 27
Dam No. 2..____.___{..... do e do ........ 4 31 27
Dam No. 3. ... |..... & 1 Y (I do ... 4 31 27
Pemene Falls .. ..___|..... do -............ Wisconsin . ... 21 37 28
Pemene Dam ...___.|..... do ... ... do _....... 2 37 21
Shakie Lake Dam . __|_.... [ L I Michigan...... 24 35 29
Dam No. 1......___. Michigamme. ___.._._|..... do e 7 43 31
Do.. ... Brule ... ... _....|..... do ........ 32 41 33
Dam No. 2. ...|..... do ool do ........ 21 42| 34
Dam No. 3. ... do e do ........ 18 42 36
Dam No. 1.......... Paint. ... ... . ..|..... do ........ 14 42 32
Dam No. 2. |-.... do .| do ........ 11 44 34
Dam No. 1.......... Pine ... ... ... ...... do .oo..... 28 39 18
Dam No. 2. ... ....|-.... do e do ... 11 39 15
Dam No. 3.........|..... do oo do ........ 15 39 14
Dam No. 4. . ... |---.. do oo eeae. do ........ 36 40 13
Dam No. 1...._...... Pike ... Wisconsin . .... 8 35 21
Dam No. 2. ... |..... do .o il]eeans do ... 16 35 20
Dam No. 1._..._...... North Branch of Pike |..... do -....... 20 36 20
. River.
Dam No. 2. ... l..... do ool do ........ 6 36 19
Do.oooo... South Branch of |..... do ........ 29 37 18
North Branch of
Pike River.
Dam No.1.._ ....... South Branch of Pike |..... do ..oo.... 191 35 20
River.
Dam No. 2.._._.___...... do - ifeaaas do ........ 32 36 19
Dam No. 3. _..-.... do oo iaa.- do -....... 35 36 18
Dam No. 4. ... ... [& 1o S PR do ........ 17 36 18

aLand-survey townships are numbered northerly from the principal parallel; and ranges in Michi-
gan are numbered westerly and in Wisconsin easterly from the principal meridian of the respective
States.

The first dam constructed on the stream was built for a gristmill in
1832. The lumbering interests soon outweighed the value of the
water power, and little progress has been made in power development
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until recently. The accompanying table, furnished by the Menominee
River Boom Company, shows the total number of logs or feet of
lumber rafted on Menominee River since the organization of the
Menominee River Manufacturing Company in 1866.

Logs and lumber scaled on Menominee River from 1868 to 1901, inclusive.

Year. . ‘ Nu{’é]g’;r of Feet B. M. Year. N“?ég,g of Feet B. M.
1868......... ; ............ 62,809,804 || 1886_....._. 2,141,293 | 387,489,272
1869......._. oL 85,744,573 | 1887..._.... 2,517,445 | 462, 280, 890
1870......... ‘ ............ 197,300,150 || 1888. . ..... 2,681,218 | 513,703,492
1871. ... ‘ ............ 117,342,697 || 1889 ... ... 4,245,763 | 642,137,318
1872, ... 142,993,976 || 1890........ 2,904,436 | 433,876,844
1878......... ‘ ............ 122,101,228 || 1891.....__. 3,276,591 | 430,590, 085
1874 ... 114,310,556 | 1892........ 1,416,767 | 560,938, 627
1875, e e 112,026,280 || 1893........ 4,168,187 490, 896, 814
1876 oL 148,510,313 || 1894........ 3,360,746 | 345,675,068
1877 el 187,120,601 | 1895......_. 3,616,275 | 374,643,625
1878......._. 817,395 | 137,086,041 || 1896....__.. 3,101,463 | 337,987,807
1879. ... 1,095,885 | 181,197,529 1| 1897......_. 2,259,119 | 282, 677,937
1880......... 1,258,771 | 240, 660,524 || 1898........ 3,262,216 | 291,229,121
1881......... 1,470,689 | 265,187,163 || 1899....____ 3,090,699 | 268,234,278
1882..._..... 1,920,788 | 344, 674,448 || 1900...____. 3,156,027 | 249, 351, 247
1883......... 2,083,333 | 333,285,369 || 1901_._. ... 3,066,167 | 247,130,515
1882 2,286,639 | 377,738, 266 Total._.| 64,196,217 | 9,724, 539, 384
1885 ......... 1,998, 305 | 335, 606, 926

MENOMINEE RIVER AT LOWER QUINNESEC FALLS, ‘WISCONSIN,

The following tables, giving mean daily discharge and run-off of
Menominee River at Lower Quinnesec Falls during a portion of the
years 1898 and 1899, have been furnished by the Kimberly & Clark

Company, of Niagara, Wis.

The discharge was determined by Joseph

H. Wallace, C. E., by means of float measurements at various stages,
taken in a measuring course about one-fourth mile above Lower Quin-

nesec Falls.

These measurements were made May 11 to June 15, 1898,
and comparative observations of the stream stage were taken.

Begin-

ning May 23, 1898, a series of gage readings were taken each day at
7a. m.,1 p.m,and 6 p. m., from which the daily discharge here
given has been deduced. During the period in which the records were
kept the flow of the stream was modified to some extent by the open-
ing and closing of lumbermen’s dams above.

/

Doy v s Littfe”

Q, s

Paom
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1.0.83.

Mean daily discharge, in second-feet, of Menominee River ai Lower Quinnesec Falls,
Wisconsin.

Day. Apr.

May.

June.

Aug.

Sept. O

Nov.

3,421
3,768
3,517
3,922
4,347
4,266
4,265
4,374
4,624
4,127
3,974
3,495
3,420
3,253
4,027
4,159
3,160
3,543
3,543

1,420
1,408
1,413
1,789
1,722
1,686
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Mean dal[!/ dwcharge, in second-feet, of Menominee River at Lower Quinmesec Falls,
Wisconsin—Continued.

Day. Apr. May. | June. | July. Aug. } Sept. Oct. Nov.
1899.
)P (SN FOTOPUIN 4,027 | 2,521
2 MY PR [eeeenas 3,373 | 1,518
5 I 2,541 | 1,487
28 e e loeeenins 3,543 | 1,277
2 e 4,321 |........0 3,494 | 1,433
2B s 4,463 | 4,485 | 2,711 | 1,593 |.
M 4,349 | 2,438 | 1,593
1 R IR 4,402 | 2,297 | 1,350
2 S PR ‘ 4,027 | 2,521, 1,534
2 ) PR 3,847 | 2,121 | 1,587
RPN O 3,920 | 2,017 | 1,645
) S PR 4,078 |........ 1,574
Year .....o.o.iiiiiiiioa 4,011 | 4,112 | 3,476 | 1,819
Estimated monthly discharge of Menominee Liver at Lower Quinnesec Falls, Wis.
[Drainage area 2,432 square miles.]
Discharge in second-feet. Run-off.
Month, Second- .
Maximun. | Minimum. Mean. fg;‘&gir Dnellglhe;n
mile.
1898. )
May.. oo .. 3, 802 2,443 3,086 1.26 1.45
June ... 3,616 1,447 2459 | 1.01 1.13
July . L. 2,740 655 1,439 .89 . 68
August ... ... . ..., 4, 968 498 2,282 .94 1.08
September . .... . .. ... . _..... 3,544 797 2, 566 1.05 1.17
October. ....................... 5,735 1,947 3,248 1. 34 1.54
November ..................... 3,601 | 1,484 2,766 | 1.14 1.27
' 1899, |
April ____.. e eanes 4,642 3,083 | 4,011 | 1.65 1. 84
MAY .-« oo el 4,485 3,744 4,112 1 1.69 1.95
June ... oooiioi. oo 4,624 2,017 | 3,476 | 1.43 1.60
July. il 2,621 804 1,819 .75 . 86
August ..., 1,789 1,408 1,573 .65 .75
I

MENOMINEE RIVER NEAR IRON MOUNTAIN, MICH.

A gaging station was established at the Homestead highway bridge,
2% miles south of Iron Mountain, September 4, 1902. The gage is a
vertical scale graduated to feet and tenths and attached to the

IRR 83—03———17
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upstream side of the right-hand bridge abutment. The bridge has
a single span of 220 feet. The bed is of earth, and the channel is
straight for some distance both above and below the bridge. The
gage is referred to the top of the 12-inch timber bridge seat on the
right-hand abutment over the gage, the elevation of which is assumed
to be 100 feet, the gage datum being elevation 77.32 feet. The gage
readings are taken at 8 a. m. and 6 p. m. each day by Theodore Moll.
The stream freezes across underneath the bridge, and special winter
discharge measurements are required to determine the flow.

The drainage area above the gaging station is approximately 2,415
square mies.

During 1902 the following discharge measurements were made by

R. E. Horton and W. V. Savicki:
September 4: Gage height, 1.90 feet; discharge, 1,322 second-feet.
November 4: Gage height, 2.67 feet; discharge, 1,584 second-feet.

A measurement of low-water discharge of Crystal Lake outlet, near
Iron Mountain, September 4, 1902, showed a discharge of 2.25 second-
feet or 0.45 second-foot per square mile from a flat sand area of 5

" square miles, ® containing 0.1 square mile lake surface.

Mean daily gage height, in feet, of Menominee River near Iron Mouniain, Mich.

Day. Sept.| Oct. | Nov.| Dec. 7 Day. Sept.| Oct. | Nov. |-Dec.
1902. 1902
RO (R, 1.67 | 2.52 | 1.60 || 17. ... ooiiilo. 1.40 | 1.65 | 6.45 | 2.55
2 S ceeeed 1531 2.80 | 2.22 | 18- it 1.45 | 1.92 | 5.656 | 2.70
2R (RN 1.55 12,95 2.80 [ 190 ... oiiiiiiiii i, 1.35{ 1.60 | 5.35 { 2.63
R 1.90 1 1.45 | 2,72 | 2,25 [ 2000 cecimiiiiiii et 1.85]1.65 {5.00 | 2.75
5 1.60 | 1.55 | 2.85 | 1.85 || 21 icuciiiiaan e 1.20 | 1.57 1 4,47} 2.75
B e il 2.00 | 1.58 | 2,95 | 1.95 || 22, ccin it 1.45 | 1.65 | 4.45 | 2.57
T 2,25 | 1.60 | 2,50 | 2.25 || 23. . ciiiiiieiaiaa e 1.52 1 1.67 | 3.90 | 2.40
8 2.85 | 1.67 | 2.60 | 2.70 || 24. ... .ol 1.48 | 2.42 | 3.92 | 2,32
Qe 2,05 | 1.77 1 2.50 | 8.45 || 2Be.enmiii i 1.47 | 2.80 | 3.45 | 2.35
B S 1.92 [ 1.30 [ 2.40 | 3.35 ([ 26.0ceoiieieiiiiaans 1.40 [ 3.22 {3.30 [ 2.20
5 1.87 | 1.50 | 2.45 | 3.60 || 27. . 1.40 {'2.95 | 3.00 | 2.10
12l 1.95 (1 1.56 1 3.27 | 3.835 || 28..cicvicmennannanianann 1.35 | 3.57.1 2.62 | 2.00
18, 1.65 | 2.85 | 4.85 | 3,05 || 29 . cciiiiiniiiiiaa 1.38 | 3.07 | 2.55 | 2,15
A 1.53 | 2.95 [ 6.07 | 2.90 || 80c..ccnioiiemnnnaaaann. 1.55 | 2.83 | 2.62 | 2.20
15, i 1.45 | 2,47 | 6.88 | 2.85 {[ Bl cueeiniimmmae 275 ... 2,10
16, e 1.40 | 1.82 | 6.57 | 2.90

IRON RIVER DRAINAGE BASIN.

Iron River, a tributary of the Menominee system through Brule
River, drains the southwest portion of Iron County, Upper Peninsula,
Mich. The drainage basin is rugged; the soil is sandy and largely
covered with second-growth and small timber. There are two lum-

a Probably including some mine pumpage.
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bermen’s dams, one at Iron River, about 7 miles from the mouth, and
the second 7 miles farther upstream. The elevation of the stream
at its confluence with Brule River is 1,400 feet and at the second dam,
14 miles upstream, 1,500 feet. The river flows through a flat valley
averaging about 4 mile in width, flanked by hills 100 feet or more
in height. The basin contains numerous tributary lakes, as well as
a number of undrained. hollows and ponds. The approximate areas
of the principal lakes above Riverton Mine are given below. The
aggregate water surface is 8.6 square miles.

Pond and drainage areas, Iron River Basin.

Ponds and areas. S]g‘iﬁg? Ponds and areas %11“1'2?‘
Pickerel Lake_ ... __.__.___.._._.. 0.80 || Other lakes and ponds._....... 0.50
Stanley Lake .. __._......_..... .47 | Drainage area above Riverton
W Mine. . ... ... 74.6
IronTake .. ... ... .......... .65 ] ;
Sunset Lake ... ... 77 Drainage area above mouth. .. 94.7
Tce Lake .. . . ... ........ .40

IRON RIVER AT RIVERTON MINE, MICHIGAN.

A gage was erected at the mine bridge at Riverton mine, and read-
ings were taken, as a rule, daily by the engineers of the mine, from
November 9, 1900, to July 23, 1901, inclusive. The record was again
started March 1, 1902, and readings have since been taken once each
day. Two readings daily were taken during March, 1902, and at times
of high water. The present gage is attached vertically to a braced
cedar post at the left end and the upstream side of the mine bridge.
The elevation of the zero of the gage previous to October 3, 1902,
was 90.95 feet; on and after October 3, 1902, it was 85 feet.

All gage readings have been converted into elevations above mine
datum. The bridge from which measurements are made has a span of
30 feet between abutments. The stream does not freeze over at the
gaging station. The Iron River dam for ponding logs is located 1
mile upstream from the gage. Irregular draft from the pond causes
fluctuations in stage below at times; otherwise the flow is regular.
The Riverton mine is situated almost directly underneath the river
channel. Pumpage from the mine, which, when observed September
5, 1902, was at the rate of 1.7 second-feet, enters the stream a short
distance above the gage. The record is kept under the direction of
Frank Drake, chief engineer of the Oliver Iron Mining Company.
The assistant engineers at Iron River mine cooperate with the United
States Geological Survey in making discharge measurements.



260

STREAM MEASUREMENTS IN 1902, PART II.

[No. 83.

During 1902 the following discharge measurements were made by
R. E. Horton and W. V. Savicki:

September 5: Gage height, 85.95 feet; discharge, 45 gecond-feet. @
September 5: Gage height, 86.64 feet; discharge, 102 second-feet.

In 1899 a series of observations were made to determine the flow
and slope from the waterworks footbridge 2,959 feet upstream to the
mine bridge, which, in connection with the current-meter measure-
ments since made, will enable the discharge to be determined. The
stream in the intervening section has a uniform width and depth with
earth and cobble bed. Elevations are referred to the mine datum.

Slope of Iron River near Riverton mine, Michigan.

Elevation | Elevation
Date. Time. oL water | o poater Fall.
bridge. bridge.

1899. Feet. Feet. Feet.
July 18 ...l 8.15a. m.......... 93. 88 85,24 8.64
July 13 ... . ...... 10.00a. m._....... 93. 88 83.24 8.64
July 13 ... 11,65 a. m._....... 93.72 85. 05 8.67
July 4. ..o il 8.00a m.......... 93. 55 84. 69 8.86
July 14-. .. 1L.30p. m..ooo.... 93. 69 84.91 8.78
July 150 ... 8.35a m.......... 93. 50 84. 69 8.81
July 21 ... ... 1.45p.m.......... 93.90 85.25 8.65
July 230 ... 7.00 p. m......... 94. 80 86. 80 8.00
August 11 ... . .. __. 9.00a. m._........ 93. 59 84.71 8.88
August 11 ..o 11,45 a.m.oo..... 93. 60 84.70 8.90

Mean daily gage height, in feet, of Iron River at Riverton mine, Michigan.

Day. Nov. | Dec Day. Nov. | Dec. ! Day. Nov. | Dec
1900. 1900. 1900.
O R, 86.13 || 12. ... oaan 86.40 | 86.25 || 23.......c.n..n 86.24 |
2 (R PR 180 86.38 | 86.27 {| 24............... 86.25 86.33
2 P 86.48 || 14............... 86.25 | 86.27 || 26, ..ol eeiiii it
R 86.38 || 165.. .. il 86.31 | 86.27 {[26......ccnuonnnn 86.28 86.18
[ 2 S 86.30 || 16............... 86.35 |........ 27l 86.25 86.24
[ 2 86.28 (| 17, ciucieean... 86.29 | 86.25 1 28............... 86.07 86.23
A 86.25 || 18. ... e 86,22 1| 29.. ..ot fenaaean 86.25
- 2 86.18 || 19......coeenLt 86.30 | 86.21 || 30.......ccaunnnn 86.10 |........
O 86.07 [-....... 200, 86.29 | 86.21 || 31 ...l feeiiins 86.18
10, ool 81.44 | 86.28 || 21............... 86.35 | 86.20
8 N P, 86.25 || 22.. .. .iiioll 86.47 | 86.28

a Stream raised by opening of storage dam above.
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Mean daily gage height, in feet, of Iron River at Riverton mine, Michigan—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

86.15 | 86.50 | 86.95 | 86.00 | 86.15 | 86.05 { 86.05 | 86.05 | 86.15 | 87.95
86.00 | 86.42 | 87.00 | 86.85 | 86.20 | 86.08 | 86.10 | 86.05 | 86.20 | 86.40
86,12 | 86.35 | 87.00 | 87.20 | 86.30 | 86.00 | 86.85 | 86.05 | 86.15 | 86.40
85.93 | 86.35 | 86.90 | 86.75 |....... 85.80 | 85.90 | 86.05 | 86.15 | 86.35
86.16 | 86.35 | 86.80 | 86.55 | 86.30 | 85.80 | 85.85 | 86.05 | 86.15 | 86,33
86.12 | 86.30 | 87.00 { 86.40 |....... 85.95 | 86,00 | 86.08 | 86.12 | 86.33
86.14 | 86.35 | 87.10 | 86.80 | 86.15 | 86.20 | 85.95 | 86.05 | 86.08 | 86.33
86.13 | 86.27 | 87.00 | 86.30 | 86.10 | 86.20 | 85.95 | 86.10 | 86.08 | 86.33
86.15 | 86.27 | 86.90 | 86.72 | 86.10 | 86.00 | 86.10  86.08 | 86.05 | 86.33
86.20 | 86.30 | 86.80 | 86.45 | 85.95 | 85.90 | 86.05 | 86.05 | 86.15 | 86.33
86.57 | 86,30 | 86.60 | 86.45 | 85.95 | 85.90 | 85.90 | 86.09 | 86.20 | 86.30
86.41 | 86.40 | 86.60 | 86.40 |....... 85.85 | 86.10 | 86.08 | 86.35 | 86.30
86.30 | 86.30 | 86.60 | 86.45 | 85.85 | 85.90 | 86.056 | 86.10 | 87.18 | 86.30
.| 86.33 | 86.25 | 86.50 | 86.42 | 85.90 | &5.85 | 86.00 | 86.10 | 87.27 | 86.30
86.43 | 86.30 | 86.50 | 86.30 | 86.00 | 86.20 | 85.85 { 86.05 | 87.05 | 86.30
86.30 | 86.20 | 86.50 | 86.22 | 86.10 | 86.10 | 87.55 | 86.05 | 86.40 | 86.30
86.25 | 86.25 | 86.45 | 86.25 | 86.00 | 86.00 | 87.00 | 86.10 | 86.35 | 86.30
86.23 | 86.30 | 86.35 | 86.22 | 86.00 | 85.90 | 85.85 | 86.09 | 86.33 | 86.30
19 e 86.28 | 86.25 | 86.30 | 86.22 | 86.00 | 85.95 | 85.50 | 86.08 | 86.33 | 86.30
20 e 86.25 | 86.20 | 86.83 | 86.20 | 86.10 | 86,00 | 85.80 | 86.08 | 86.33 | 86.82
2. t...1 86,25 | 86,22 | 86.40 | 86.25 | 86.20 | 86.20 |....... 86.08 | 86.33 | 86.32
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Mean daily gage height, in feet, of Iron River at Riverton mine, Michigan—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.

1902.
22 ... [ R 86.28 | 86.25 | 86.40 | 86.22 | 86.45 | 85.90 | 86.80 | 86.08 | 86.33 | 86.32
23 ‘ ..................... 86.45 | 86.35 | 86.20 | 86.10 | 85.95 | 86.55 | 86.09 | 86.33 | 86.32
AU S IO 26.50 | 86.40 | 86.35 | 86.25 | 86.10 | 85.85 | 85.80 | 86.80 | 86.83 | 86.32
5 N PO PO 86.55 | 86.30 |....... 86.30 | 86.10 | 85.95 | 86.00 | 86.25 | 86.33 | 86.32
L P P 86.69 | 87.25 | 86.10 | 86.52 | 86.00 | 86.00 | 86.00 | 86.25 | 86.33 | 86.32
1 R Y P 86.63 | 87.55 | 86.10 { 86.20 | 86.00 | 85.90 | 86.05 | 86.25 | 86.33 | 86.32
b2 TR PN PR 86.68 | 87.50 | 86.00 | 86.20 | 85.95 | 85.90 {....... 86.20 | 86.33 | 86.30
1 R SO SO 86.68 | 87.35 | 86.00 {....... 85.95 | 86.10 | 86.05 | 86.20 | 86,33 | 86.30
O R P 86.62 | 86.13 | 86.12 | 86.15 | 86.10 | 86.90 | 86.05 | 86.20 | 86.33 | 86.30
1 SR R PO, 86.55 |....... 86.05 [....... 86.05 | 86,70 [....... 86.20 (....... 86.35

ST. JOSEPH RIVER DRAINAGE BASIN.

St. Joseph River rises at Bunday Hills, in northern Hillsdale County,
Mich., flows southwesterly into Indiana, turns northward at South
Bend, recrosses the State line near Bertrand, and debouches into Lake
Michigan at St Joseph. The total area drained is approximately 4,586
square miles, of which 2,916 square miles are in Michigan and 1,670
square miles in Indiana. The drainage basin contains more than 400
small lakes, varying in surface area from an eighth of a square mile to
6 square miles. Of these, approximately 100 are in Indiana and 300
in Michigan. No storage is developed on the stream.

The drainage-basin liesin a completely glaciated region, and is over-
lain with diversified drift deposits. The current of the river from
South Bend to its mouth was formerly reversed, and this valley formed
an outlet for the waters of Lake Michigan, which turned to the south-
west, through Kankakee River, at South Bend, and thus reached the
Mississippi through Illinois River.

The basin of St. Joseph River in Michigan contains relatwely little
marsh land not artificially drained and relatively little uncleared land.
About a third of the lakes are, however, without outlets. The pro-
portion of undrained lakes in Indiana is smaller, and the swamp lands
are much more extensive.

Elkhart River, one of the principal Indiana tributaries of the St.
Joseph, drains an area of about 500 square miles which contains large
lakes and extended swamp areas, with the principal fall occurring in
the passage of the stream from marsh to marsh.

ST. JOSEPH RIVER AT BUCHANAN, MICH.

A gaging station was established on St. Joseph River at the dam of
the Buchanan Electric Light and Power Company, 1 mile below the
village of Buchanan, April 1, 1901. The dam is of frame timber of the
Beardsley type, 10 feet high, and rests on earth foundation, leakage
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being prevented by means of triple sheet piling at the downstream toe.
The upstream face of the dam has a slope of approximately 2.4 hori-
zontal to 1 vertical. The downstream side is also faced with a slop-
ing apron, the two slopes meeting at the crest at an angle of 90°. The
dam is level and 392.5 feet in length. The crest gage is attached to
piling 45 feet upstream from the crest, and is read at 7.30 a. m. and
5.30 p. m. each day by Charles E. Babcock.

The discharge over the dam has been calculated by the weir formula,
using coeflicients derived from experiments at Cornell University on
a weir of the same form of cross section.

At the right-hand side of the stream is situated the Buchanan elec-
tric-light plant, containing three special 48-inch New American tur-
bines, 1895 model. These are controlled by a single Woodward
governor, and a record is kept of the number of hours per day the
wheels are run and the average opering of the speed gate.

On the left-hand side of the dam are two 35-inch Leffel turbines in
separate vertical cylinder cases connected to a single governor; from
thilem power is transmitted to adjacent mills by manila rope. A rec-
ord is also kept of the daily operation of these turbines by Charles E.
Kissenger. The average working head on the water wheels is 11.25
feet. A small amount of leakage through the dam existed in 1901,
which has not been estimated.

The record at Buchanan' is kept through the cooperation of Hugh
H. Hosford, superintendent of the electric light and power plant.
The accompanying tables show- the estimated daily discharge and
monthly run-off at the dam. August 21, 1902, a discharge measure-
ment of St. Joseph River at Niles, 4 miles above Buchanan, showed
the flow to be 2,217 second-feet, or 0.613 second-feet per square mile
from the tributary drainage area of 8,616 square miles.

Mean daily discharge, in second-feet, of St. Joseph River at Buchanan, Mich.

Day. Jan. | Feb. | Mar. | Apr. | May. [ June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.

..................... 7,476 | 3,913 | 2,693 | 1,943 | 1,449 | 1,388 | 1,670 | 2,648 | 2,548
7,212 | 8,693 | 2,476 | 1,943 | 1,453 - 1,817 | 1,670 | 2,712 | 3,017
6,532 | 3,414 | 2,432 | 1,812 | 1,456 | 1,588 | 1,670 | 2,478 | 3,801
6,196 | 3,285 | 2,430 | 1,745 | 1,248 | 1,588 | 1,670 | 2,785 | 2,766
6,099 | 3,066 | 2,384 [ 2,060 | 1,328 | 1,769 | 1,664 | 2,839 | 2,782
5,860 | 3,081 | 2,308 | 2,191 | 1,385 | 1,817 | 1,442 | 2,839 | 2,766
5,409 | 3,203 | 2,188 | 1,950 | 1,335 | 1,709 | 1,740 | 2,712 | 2,639
5,528 | 3,420 | 2,064 | 2,122 | 1,456 | 1,748 | 1,861 | 2,775 | 2,471
5,444 | 3,361 | 1,980 | 2,499 | 1,342 | 1,769 | 1,922 | 2,844 | 2,687
5,343 | 3,344 | 2,064 | 1,878 | 1,335 | 1,896 | 1,984 | 2,478 | 2,954
[N I I 5,201 | 3,358 | 2,060 | 1,936 | 1,037 | 1,834 | 2,046 | 2,585 | 3,018
& .| 4,875 | 3,263 | 2,067 | 1,812 | 1,169 | 1,834 | 2,040 | 2,839 | 2,742
..................... 4,658 | 3,350 | 2,060 | 1,812 | 1,122 | 1,834 | 2,301 | 2,966 | 2,869
................... 4,393 | 3,146 | 2,064 | 1,730 | 1,028 | 1,834 | 3,929 | 2,966 | 2,757
..................... 4,205 | 3,017 | 1,936 | 1,941 | 1,276 | 1,350 | 4,505 | 2,966 | 4,338
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Mean daily discharge, in second-feet, of St. Joseph River at Buchanan, Mich.—Continued.

Day.

Jan,

Feb.

T

Mar.

Apr.

May.

June.

July.

|

i Aug. | Sept.
!

Oct.

Nov.

Dec.

2,883
2,570
2,566
2,490
2,643
2,763
2,573
2,490
2,566
2,700
2,617
2,897
2,820
2,814
2,617
2,750

1,876
1,753
1,635
1,629
1,624
1,613
1,693
1,630
1,570
1,390
1,390
1,511
1,102
1,330
1,572
1,574

1,127
1,127
1,138
1,826
1,826
1,826
1,598
1,700
1,765
1,377
2,074
2,012
2,074
2,081
1,954
1,830

1,471
1,652
1,596
1,821
1,883
1,821
1,748
2,154
2,160
1,912
1,918
1,912
1,851
1,790
1,428

4,577
4,989
3,997
3,927
3,740
3,853
3,991
3,447
3,173
3,109
2,959
2,946
2,702
2,705
2,701
2,708

3,888
3,477
3,205
2,933
2,933
8,137
3,205
3,328
2,619
3,880
3,952
3,924
4,024
3,593
3,816
3,667

2,990

1,750

1,507

3,920

2,174
2,161
2,302
2,429
2,429
2,495
2,556
2,679
2,793
2,810
2,810
2,746
2,683
2,683
2,488
2,412
2,302
2,302
2,178
2,178
2,178
2,050
2,161
2,240
2,492
2,621
3,347
1,808

4,411
6,192
6,203
5,537
4,961
4,649
4,415
4,333
4,320
4,195
4,339
5,372
6,545
6,545
6,457
6,276
6,205
6,087
5,785
5,537
5,173
4,957
4,944
4,805
4,805
4,649
4,649
4,571
4,489
4,710
4,961

2,033
2,937
2,679
2,412
3,208
3,072
3,904
4,336
4,336
4,333
8,744
3,977
3,689
3,409
3,209
3,200
3,205
2,666
3,209
3,073
2,987
2,937
2,810
2,933
4,082
5,360
6,125
6,377
6,293
6,283
6,121

5,940
5,785
5,281

3,137

5,772
6,024
5,940
5,856
5,688
5,604
5,449
5,197
4,957
4,801
4,489
4,333
4,176
4,045
3,757
3,477
3,477
3,202
3,613
4,082
4,333
4,333
4,045
4,045
3,757
3,613
3,192
3,477
3,477
3,409
3,205

3,409
3,205
3,192
3,001
2,806
2,679
2,679
2,615
2,552
2,488
2,425
2,425
2,425
2,361
2,298
2,174
2,161
2,174
2,174
2,174
2,174
2,174
2,174
2,087
2,174
2,174
2,050
1,988
1,864
1,802

1,665 |.

1,665
1,740
1,802
1,678
1,557
1,436
1,544
1,678
1,802
1,926
1,926
2,040
2,174
2,161
2,174
2,174
2,298
2,298
2,298
2,298
2,161
2,298
2,425
2,615
2,742
3,137
2,933
3,260
3,829
3,973

2,804

4,045
4,045
4,045
3,901
3,888
4,045
4,045
3,901
3,757
3,757
3,757
3,600
3,477
3,409
3,273
3,205
3,205
3,205
3,192
3,056
3,069
3,069
2,933
2,933
2,806
1,665
2,679
2,552
2,552
2,552
2,495

5,197

3,863

4,347

2,377

2,268

Y 312 ‘ 3,97

5,205
3,273
3,341
3,841
3,205
3,192

| 8,192

3,341
3,341
3,341
3,341
3,477
3,477
3,464
3,545
3,613
3,613
3,613
3,829
4,117
4,476
5,113
6,289
5,869
5,268
4,723
4,645
4,710
4,723
4,411
4,117
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Estimated monthly discharge of St. Joseph River at Buchanan, Mich.

[Drainage area, 3,935 square miles'.]

Discharge in second-feet. Run-off.
Month. Second- .
: Maximum. | Minimum. Mean. fsecfltug%r ]?ﬁgﬁl;;n
mile.
1901.
April oL 7,476 4,148 5,074 | 1.29 1.44
MAY - - e oo 3,913 2,490 2,990 .76 .87
June ...l 2,693 1,725 2, 057 .53 .59
TTULY 2,499 1,102 1,750 .45 .52
AULUSE - eeeeeeeeeeeeee e 20081 1,028| 1,507 .38 44
September . ... ... o ...l 2,160 1, 380 1,774 .45 .50
October. . .. oo 4,577 1,442 2,804 ! .82
November . . .oooeeeeeeeee.. | 2,966 2,478 2,785 .70 .78
December . ... . ... ... ... 4,333 2,471 | 3,220 .82 .94
1902.
January ......._.... P 3, 260 2,178 2,721 .69 .79
February ... ..ooooooiiieeenon. L 3,347 1, 808 2, 446 62| . .64
March. . ..o oo 6, 545 4,195 5,197 1.32 1.52
April . . il 4,961 2,683 3,560 .90 1.00
MAY . - oot 6,377 2,666 | 3,863 | .98 1.13
JUNE - eeeeee.. 5,940 2,205 3,629 .92 1.02
July .ol 6,024 3,192 4,347 | 1.10 1.27
August ... ...l 3,409 ~ 1, 665 2,377 .60 .69
September . ... .. . ... ... 3,973 1, 436 2, 268 .58 .64
October.. ..o, 4,045 1,665 3, 291 .84 .97
November ... ... ... ... ..... f 3,477 2, 425 3,124 .79 .88
December. ... .nmemeeeeeene. .. 6,289 3,192 3,974 | 1.00 1.15
The year. ... .......... 8, 545 1,436 3,400 .86 | 11.70

ST. JOSEPH RIVER AT MENDON, MICH.

A gaging station was established at the Maranteke bridge on the
south line of sec. 83, T. 5 S., R. 10 W., October 25, 1902. This
bridge is located about one-half mile downstream from the gage,
which is in the village of Mendon. The bridge has a single span of
136.5 feet between abutments, stands squarely across the direction of
the current, and affords a fairly permanent cross section for gaging,
the bed being of smooth clay. There is a bend in the stream a short
distance above this bridge. The channel below for some distance is
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straight. The gage is a vertical scale attached to a braced cedar post
near the water’s edge. Its datum is elevation 80.04 feet, or 19.95 feet
below the bench mark, which is the top of the head of a spike driven
into the brick wall at the southeast corner of Masonic Hall building,
150 feet northwest from the gage.

Little Portage River flows parallel to and about 1 mile distant from
St. Joseph River at Mendon, and was at one time diverted across the
divide, affording water power with a fall of 20 feet. This has been
discontinued. Franchises have been granted for a number of water
powers on St. Joseph River in this locality:

(1) Michigan Hydraulic Company at Colon, Mich., 18 feet fall at dam under
construction. .

(2) Michigan Hydraulic Company, 4 miles below Colon, 8 feet fall obtainable.

(3) W. P. McCoy, Mendon, Mich., 8 feet fall.

(4) Site, 3 miles below Mendon; stated fall, 7 feet.

(5) Seven miles below Mendon; 18 feet fall claimed.

The drainage area above Maranteke bridge is 844 square miles.
The gage is read twice each day by William P. McCoy. The means
of the daily gage readings are given in the accompanying table.

During 1902 the following discharge measurements were made by
R. E. Horton and W. V. Savicki:

August 21: Gage height, —«; discharge, 406 second-feet.
October 12: Gage height, 1.9 feet; discharge, 786 second-feet.

Mean daily gage height, in feet, of St. Joseph River at Mendon, Mich.

Day. Oct. Nov.'Dec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.
1902 1902. 1902
D S R 1.30 | 1.20 120 ..iioii]iaaans 1.60 | 1.50 || 23c.cineinnnnas]nnnns 1.40°| 2.60
2 1.30 | .25 || 18............|. S 1.50 | 2.80 || 24 iiiiiii]aaeann 1.40 | 2.58
S JR R PR 1.28 | 1.30 || 14 .. o.ooofaaanos 1.50 | 1.80 §| 25. .. ciueiaias]iaaann 1.30-| - 2.50
S N 1.28 | 143 || 15t 1.45 | 1.60 |} 26. ... ........ 1.40 | 1.25 | 2.20
5 R 1.30 | 1.60 || 16. oo iliaaa.s 1.45 | 1.50 || 27............ 1.43 | 1.26 | 2.18
[ D, 1.40 | 1.70 || 17. ..o ]iiolt 1.50 | 1,70 || 28............ 1.43 | 1.30 | 2.10
e LA 1.35 | 1.70 || 18. ..o, 1.50 | 1.65 || 29....oo.e.... 1.45 | .30y 2.00
- TR P 1.83 | L.70 || 19. . o ooii]iaaans 1.50 | 1.60 || 80..ceiuenn.... 1.40 | 1.30 | 2.00
R 1.60 | 1.58 || 20..cceneeio]aeanns 1.50 | 1.65 || 8l.....oa..... 1.40 }...... 3.40
) {1 RN PO 1.60 | 153 || 21l 1.40 | 1.70
...... U IS 1.60 [ 150 || 22.....ooifi Ll 1.40 | 2.50

KALAMAZOO RIVER DRAINAGE BASIN.

Kalamazoo River rises in the south-central part of the Lower Penin-
sula of Michigan and flows in a northwesterly direction, debouching
into Lake Michigan 3% miles below the village of Saugatuck. Its cur-
rent is slow, averaging about 3 miles an hour, and its slope uniform,
there being no waterfalls and no considerable rapids except at two

a Gage not installed.
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points, at each of which there occurs a descent of 3 or 4 feet within a
distance of a few rods. The river flows through a rich agricultural
region, in a valley from one-fourth of a mile to 2 or 3 miles in width,
backed by low hills or sloping gently to the upland. The flat lands in
the valley are often flooded and serve largely as permanent meadows
through which the river winds, often in a very tortuous manner. Two
branches unite at Albion to form the main stream. The total length
from the point of juncture to the outlet is 101 miles.

In respect to the climate, topography, and run-ofl of its drainage
basin, Kalamazoo River may be considered as typical of the larger
streams of southern Michigan, including the Grand, the St. Joseph,
and the Raisin, all of which find their sources within a few miles of
each other and of the Kalamazoo. The drainage area covers 1,750
square miles. A detailed description of a part of Lower Kalamazoo
Basin is given in the third report, Bureau of Soils; Department of
Agriculture, pages 93-124.

KALAMAZOO RIVER NEAR ALLEGAN, MICH.

A gaging station was established at the dam of the Kalamazoo Val-
ley Electric Company, Trowbridge Township, 6 miles upstream by
river from Allegan, April 4, 1901. The dam is of timber crib work
filled with stone, resting on pile foundation in clay hardpan. The
dam is equipped with three Taintor segmental flood gates, each of 19.7
feet clear width. In the adjacent power house, forming a portion of
the dam, are eight 43-inch Leffel-Samson turbines arranged in two
sets on a horizontal shaft, each set controlled by a separate governor.
The gaging record includes the number of hours of daily run; the
average gate opening of the turbines, as indicated by the index wheels
of the governors; the stage of water on the tailrace gage; and the
reading of the crest gage. The crest gage is set with its zero at the
elevation of the horizontal spillways of 20 feet crest width each, which
are closed by the Taintor gates. The crest gage also serves to show
the depth flowing over the crests of the Taintor gates or of flashboards
placed thereon. A record of the opening and closing of the Taintor
gates is also kept. The pond above the dam covers an area of 1,000
acres. The turbines run continuously and the flow of the stream is
nearly all utilized, except in times of extreme freshet. At such times
-the water level is controlled by 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 mark.

The elevation-of the zero of the crest gage is 83.95 feet that of the
zero of the tailrace gage, 71.95 feet. ,

The effective head varies from 21 to 23 feet. The record is main-
tained in cooperation with the Kalamazoo Valley Electric Company.
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The gages were set under the -direction of H. C. Hoagland, superin-
tendent. The power plant contains a 1,500-kilowatt multipolar gen-
erator, and the power is used for long-distance transmission to drive
interurban electric railroads. The Kalamazoo Valley Electric Com-
pany contemplates the erection of other similar power plants both
above and below the present plant, in the near future. A test by cur-
rent meter, at the highway bridge, just below the dam, was made on
August 22, 1902, with results as follows: '

Head on turbines . ... ... .. ... ... ... feet.. 21.9
Discharge of four turbines, 0.1 to 0.3 gate.......... second-feet. . 223.8
Discharge of four turbines, 0.5 to 0.6 gate. ......._.... ... do.... 470

Flow over spillways. ... ... .. ..o ooiiiiiil.. do.... 61.7
Teakage - . oLl do.... 5

Total estimated discharge_ ... ... . .. .. .. ... ... do.... 760.5
Discharge measured by current meter . ... ...__...__.. do.... 785.1

A measurement of the high-water discharge of North Branch Kala-
mazoo River at Albion, Mich., March 9, 1903, at the electric railroad
bridge, showed the flow to be 232 second-feet, or 1.68 second-feet per
square mile from the tributary drainage area of 138 square miles.

The following tables give the result of a series of flood measure-
ments of Kalamazoo River made by William G. Fargo, C. E., of Jack-
son, Mich. In each case a number of floats were run to determine the
maximum surface velocity, and soundings were taken in the float
sections to determine the cross-sectional -area. The first table gives
the results of gagings at the ltighway bridge just below the Trowbridge
dam, on the west line of sec. 12, T. 1 N., R. 13 W. The second table
gives the results of similar measurements near the north-south line of
sec. 22, T. 2 S., R. 7 W. (Emmet Township, 3 miles below Ceresco
village). The drainage area at this point is 489 square miles.

Discharge measurements of Kalamazoo River above Allegan, Mich.

Width of section.. ... ... .. .. feet..| 154 154 154 154
Area of section. ... ____.____. square feet..| 746 510 338 422.2
Central surface velocity per second..._feet.. 110 2.95 2.35 2.78
Mean velocity coefficient ..........._...... .83 .83 .83 .83
Mean velocity per second ............ feet. . 3.40 2. 45 1.95 2.3
Discharge .. ... . ... . ... second-feet. .| 2,536 1,249.5 | 659.1 970.1
Discharge per square mile _.._._____. do.... 1.72 .85 4.48 . 66
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Discharge measurements of Kalamazoo River 8 miles below Ceresco, Mich.

Measurements. M&%.’.Z'Z’ ])12878’
Area cross-section ......._... . square feet. .| 261 204
Central surface velocity per second. . ... . .. .. ._. feet. . 2.21 1.64
Mean velocity coeflicient - ... ... ... .. ... .83 .83
Mean velocity per second. ... ... ... .. feet. . 1.83 1.36
Discharge - ... ... ... second-feet. .| 478.5 277.4
Discharge per square mile _ ... .. _ . ... ..__...... do.... .97 .56

The folléwing tables give the daily discharge and
Trowbridge dam:

run-off at the

Mean daily discharge, in second-feet, of Kalamazoo River at Trowbridge dam, near
) Allegan, Mich. :
Day. Jan. | Feb. | Mar.| Apr. May. | June, | July. Aug.;Sept. Oct. | Nov. | Dec.
| | r

874 786 852 | 822 | 823 | 404 | 861 637

933 850 844 | 856 | 803 | 674 | 845 837

907 926 ! 7 828 | 810 | H78 | 721 747

863 801 ‘ T8 | 784 | 852 | 478 | 845 762

730 813 T | 872 811 | 369 | 803 746

845 812 647 | 876 | 590 | 172 | 845 739

870 | 802 797 | 883 | 606 | A1l ] 967 | 754

847 808 . 102 | 816 570 | 408 [1,011 739

863 | 814 689 | 804 | 570 | 525 | 946 798

863 8L+ . 663 | 799 648 | 482 987 786

846 808 647 | 660 | 594 | 713 | 987 814

900 845 738 | HO8 | 829 | 743 | 889 865

890 | 845 | 888 | 660 | 829 | 879 | 912 | 857

895 837 420 | 660 | 829 1,041 (1,008 979

849 861 880 | 694 | 782 | 892 | 823 824

790 822 841 | b14 | 829 | 940 | 891 821

D ) PR (R PR 1,004 | 790 853 859 1 625 | 857 996 751 698
D F U PROURPN PN P 1,015 | 800 837 858 | 727 | 844 | 838 | 904 700
952 | 652 29 823 | 726 829 | 838 | 790 631

914 | 645 861 8§29 | 799 | 791 | 690 | 764 816

939 | 645 861 %59 | 804 | 811 729 | 694 846

939 | 645 867 753 | 799 | H04 | 877 | 761 839

983 | 686 829 747 | 796 | H10| 841 | 777 959

911 | 666 833 741 | 794 | 736 | 858 | 777 893

905 | 716 | 806 | 753 | 624 | 836 | 988 | 829 | 781

894 | 760 914 844 | 874 | 693 | 907 | 777 868

27 (U SR ISP A 926 | 645 | 847 | 852 | 848 | 788 | 967 | 761 | 888
2. 2 PR I P, 961 | 650 g 696 | 802 | 785 | 975 | 813 818
29, e 836 | 650 | 986, 860 | 829 |...... 967 | 869 | 663
827 | 837 [...... 879 | 822 850
800 | 804 |...... 8821 . ...| 813

752 | 76 | a1 | 741 | 84| 799
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Mean daily discharge, in second-feet, of Kulamazoo River at Trowbridge dam, near
Allegan, Mich.—Continued.

Day. Jan. Feb.éMar. Apr. | May. | June. | July. | Aug. [Sept.| Oct. | Nov. | Dec.

687 838 957 915 | 711 710 956 | 843 | 723 | 919 | 892 | 1,063
733 | 837 817 915 | 780 812 11,008 | 843 1 723 | 964 | 773 | 1,120
860 ' 945 907 | 768 812 | 1,041 | 711 %731 | 909 | 905 | 1,120
694 636+ 822 891 | 807 648 { 1,026 | 771 | 632 | 932 | 934 | 1,061
673 1 591 739 878 | 795 749 | 1,123 | 863 | 803 777 | 995 | 1,070
764 | 612 739 763 | *907 880 | 1,072 | 847 | 822 | 856 | 973 | 1,079
T2 655 867 | 921 817 | 1,072 | 871 | 749 | 942 | 966 840
722 | b33 | 829 850 | 873 728 981 | 821 | 696 | 906 | 900 | 1,088
741 | 560 1 637 869 | 876 838 | 1,089 | 902 | 788 | 874 | 873 | 1,074
729 | 679 | 867 862 | 831 805 | 1,067 | 711 | 845 | 926 | 988 | 1,040
738 | 793 | 946 867 | 790 743 990 | 807 | 837 | 928 | 988 | 1,079

—
2

!
686 | 751 913 854 | 854 743 992 | 839 | 837 | 716 | 924 991
673 1 697 | 935 786 | 869 797 839 | 888 | 884, 959 | 862 983
801 "697 | 924 840 | 848 925 861 | 786 | 250 | 952 | 996 721

657 | 682 960 851 | 855 776 850 | 788 | 708 | 913 | 964 934
514 | 667 ' 798 77| 844 844 699 | 834 | 647 | 921 | 817 967
729 0 524 863 762 | 825 767 904 | 681, 612 | 929, 929 85
715 0 705 | 827 843 | 710 855 807 | 782 | 612 | 921 | 926 989
715 0 593 | 747 835 | 811 789 847 | 791 | 621 | 724 918 | 1,016
5563 | 807 635 | 831 897 8§63 | 763 | b64 | 916 | 926 | 1,118
696 | 613 | 890 776 | 751 853 806 | 786 | 545 | 950 | 843 804
682 1 621 | 898 867 | 806 789 814 | 787 | 810 | 902 [1,020 964
682 | 834 | 748 739 | 801 839 794 | 844 | 897 | 926 | 796 970
619 | 579 | 827 718 | 819 834 847 | 699 | 921 932 | 989 901
682 | 729 | 867 781 | 824 802 859 | 769 | 929 | 988 | 967 930
5564 | 758 | 851 822 | 801 | 1,046 903 | 846 | 972 | 785 [1,049 926
837 | 78| 875 698 | 827 (1,178 817 | 838 | 972| 898 | 805 736
438 | 729 | 953 757 | 801 875 898 | 831 | 807 | 923 | 987 650

521 |...... 898 | 731 | 01| 758 | 898 | 748 | 925 | 944 | 991 | 857
612 ... 820 | 660 | 737 | 949 | 82| 757 | 972 | 926 | 80| 934
612 ...... 900 |.......| 817 ....... 882 | 680 |...... 807 |.unn-- 987

681I 683 | 852 812 | 816 828 918 | 797 | 761 900‘; 923 938
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Estimated 1I‘on,thly discharge of Kalamazoo River at Trowbridge dam, Michigan.

[Drainage area, 1,471 square miles.]

Discharge in second-feet. | Run-off.
! |
Month, Second- |
Maximum, | Minimum. Mean. fs;&g’fg | gﬁggésm
mile.
1901.
April. ..ol 1,041 813 940 0.64 0.71
May. . 933 645 776 .53 .61
June ... ... ....i.. 986 771 837 .57 | .64
July. .. .. 888 | 102 752 .51 .59
August ...l 883 14 768 .H2 .60
September . ... ... ..o..l.li.. 857 504 741 .50 .56
October... ... ... ............. 1,041 ‘ 172 741 .50 ! .58
November ... ... ...... 1,011 | 721 847 .57 | .64
December ................ s 979 631 | w05 .62
1902. |
January ... ... ... } 837 438 681 0.46 0.53
February . ._................... ‘ 860 524 683 46 .48
March.o ool : 960 637 © 8h2 . b8 .67
Aprilo ool 915 635 812 .55 .62
May. oo 931 710 816 .55 . 64
June .l ... ... ... .... 1,178 648 828 .56 .63
July. ..ol ‘ 1,123 699 918 .62 .72
Auvgust ...l 902 680 797 .54 .62
September ... ... ... ... 972 250 761 .52 .58
October ... ... ... . ... 988 716 900 .61 .70
November ... ... ... .... 1,049 773 923 .63 .70
December ... ... ... ... ... 1,120 85 938 .64 .73
The year ... _......... 1,178 85 826 .56 7.62

GRAND RIVER DRAINAGE BASIN.

This is the largest stream in Michigan. Its drainage basin, which
includes a total area of 5,572 square miles, is situated in the central
portion of the lower peninsula, and drains into Lake Michigan. It
lies in the southern border of the pine belt, and is for the most part
cleared. Occasional tracts of forest remain. The basin receives an
apnual rainfall varying from 25 inches in the region of the headwaters
to 30 or 35 inches near the mouth of the river. '

The drainage basin is comparatively flat. The total fall of the river
from the extreme headwaters to the mouth, a distance of more than
200 miles, is about 350 feet.
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The northwestern and southeastern portions of the basin are thickly
interspersed with small lakes. A considerable number of these have
no surface outlets, and their drainage basins do not contribute to the
run-off of the river except through ground water.

GRAND RIVER AT GRAND RAPIDS, MICH.

A gaging station was established at the Fulton street bridge, Grand
Rapids, March 12, 1901, and a record of the stage of the stream at
this and other gages in the city has been maintained by L. W. Ander-
son, city engineer. The accompanying table gives the results of dis-
charge measurements made by Charles Redman, C. E. The gage is
attached to the upstream end of the ice breaker of the left-hand bridge
pier and has its zero at elevation 0.55 feet below the city datum. All
gage readings, as well as the stream stage given in the table of dis-
charge measurements, have been reduced to elevations above city
datum. The direction of the current makes an angle of 10° 15’ with
the bridge from which discharge measurements have been taken.
The discharge measurements have been made witha large Price meter,
No. 88, by the 0.6 depth method. A rating curve has been prepared
and the daily discharge and run-off have been calculated, as given in
the accompanying tables.

The mean daily readings at Wealthy avenue gage, situated below
the Fulton street station, are also given. These readings were taken
on the United States engineers’ gage, which has its datum 7.38 feet
below Grand Rapids city datum.

Discharge measurements of Grand River at Fulton street bridge, Grand Rapids, Mich.

Date. Hydrographer. Gageheight.| Discharge.
&

1901. ' Feet. Second-feet.
March 15.. ... ... ..... Charles Redman ......._..... 3.73 6,033
March 16. ... ... . ... ... .... AO e 4.13 6,035
March 18 ... .._............ el Ao e S 4.96 7,830
March 22 . ......._.........|..... A0 oo 9. 87 18, 146
March 23 .. _....._. B S dO o ; 10. 47 20, 324
April 8 ..o A0 wo [ 288 7,234
April 11 .o A0 oo 2 5,759
April 18 ... O oo 2.18 4,783
MaY 8o AO oot b 3,863
June3 ......._ ... I B do ool [ .46 2,847
June 28 ... ... ... ._......... 4 1 — .15 1, 749
September 27 . ... L ... [ Vo T — .30 1,466
October 8. .. ... ... ... ... Ao .. — .45 1,276

1902.
April 3 ...l do_.......... U --5.17 9, 305
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Mean daily gage height, in feet, of Grand River at Fulion street, Grand Rapids, Mich.

Day. Jan. | Feb, | Mar. | Apr. | May. (June.!July. | Aug. Sepn‘{ Oct. | Nov.
0.57| 0.06 | 3.32{4.601.20|...... 1.44 | 1.84 | 0.80 | 2.40 | 0.95
3.71|5.02 [1.020.55 | 1.86 | 1.68 | .56 | 2.40 |._....

3.82 | 5.16 | 1.01| .60 | 5.68 |...... .70 | 2.80 | .78

3.90 | 5.02|1.11{ .71]6.78|1.46| .53!2.15| .83

3.63 ) 4.63 | 1.65 | .85 |7.156|1.30 | .28 |...... 1.08

3,19 | 4.32 | 1.99 | .72 [...... 1.08 36 [...... 2.20

2.56 {3.95]3.54 | .84 7.24| .97 ...... 1.28 | 2.80

2,31 13,69 | 4.64 |...... 7.25| .80 | .54 |1.283.35

2.10 | 3.34 | 4.96 | .89 | 7.40| .58 | .63 |1.85 |......

1.75 | 3.03 | 5.37 | 1.29 | 6.89 |...... .45 1.28 | 3.10

1.71 1 2.76 | 5.21 | 1.41 | 6.02 46| .58 |1.156 | 2.80

2.57 [ 2.48 | 4.90 | 1.32 | 5.06 42 48 ...... 2,58

5.45 [ 2,12 | 4.45 |'1.16 |...... .40 70 [ 1.88 } 2,35

5.96 | 1.90 1 4.09 ] 1.20 | 3.69 | .25 |...... 2.03 | 2.25

6.151 1.76 | 3.68 |...... 3.17 13| .70 | 2.13 | 2.45

6.24 | 1,44 | 3.34 | 1.93 | 2.80 13| .75 | L9565 (...

5.97 | 1.23 12,95 12,04 | 2.44 |...... L7001 1.68 | 2.45

5.47 | 1.17 {...... 1.952.26 | .06 | .60 (1.45]2.43

- 5.26 | .98 2.8 1.76 | 2.26 18| .50 |...... 2.33
4,25 | .84 2.8 |1.65|...... .22| .48 1.23 | 2.23

— 3.86 | .76 |2.74 |1.556|2.79] .18 |...... 1.08 | 2.18
- 3.52 | .71 1268 |...... 3.08 18| .50 { 1.05 | 2.08
3.13 | .60 |2.59 |1.15 ] 3.40 22| .40 [1.08......

— 2.87 | .51{2.55|1.02]8.48|...... .21 1.05 | 1.93
2,62 | .44 1......11.01 ) 3.21 26 .35]1.05}1.80

— 2.31) .68 1.98| .92 (3.14| .20 .54 |...... 1.53
2.03| .89 1.63| .85 |...... .38 1.28 | 1.10 f......

1.99 | 1.33 | 1.30 | .64 | 2,71 | .43 |...... 1.10 | 1.18

2.20 | 1.50 | 1.02 |...... 2.51 4311.93]1.10 | 1.13

2.79 -1.43 | 1.00 | .97 | 2.33 43 12,00 |1.10|......

3.65 |...... N 2.09 |..oooifeannn 1.00 [......

Dec.

IRR 83—03——18
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Mear daily gage height, in feet, of Grand River at Wealthy avenue,

[~o. 83.

Grand Rapids, Mich.

Day. Jan, | Feb. | Mar. [ Apr. | May. | June. | July. | Aug.
1902.
A 7.39 1 6.65 | 10.52 | 11.64 | 8.10 |....... 8.33 | .86
e 7.42 | 6.41 | 10.86 | 12.08 | 7.90 ' 7.35 | 8.80 | 8.86
B 7.67 | 6.71 [ 10.92 | 12.20 | 7.83 | 7.45 | 12.79 |......
U, 7.48 | 6.59 | 10.95 | 12.06 | 7.98 | 7.55 | 13.93 | 8.47
S 7.80 | 6.561 | 10.74 | 11.656 . 8.05 | 7.71 | 14.25 | 8.31
7.44 1 6.42 1 10.21 | 11.34 | 8.93 | 7.54|....... 8.09
7.22 | 6.57 | 9.61{11.08 | 10.54 | 7.70 | 14.33 | 8.00
7.13 | 6.59 | 9.34|10.66 | 11.69 |....... 14.38 | 7.78
7.11 | 6,47 | 9.08 | 10.35 | 12.06 | 7.73 | 14.54 | 7.54
7.12 1 6.69 | 8.71110.02 | 12.42 | 8.19 | 14.04 |......
7.23 6,52 | 8.65| 9.74|12.26 | 8.31 | 13.13 | 7.44
'7.2216.46 | 9.55 | 9.47 | 11.96 ! 8.17 | 11.77 | 7.33
7.29 | 6.45 | 12.56 | 9.14 | 11.50 | 8.05 |....... 7.20
7.15 | 6.44 | 13.13 | 8.88 | 11.13 | 8.06 | 10.75 | 7.06
7.05 | 6.39 [ 13.22 | 8.70 | 10.70 |....... 10.28 | 6.93
6.96 | 6.18 | 13.33 | 8.40 | 11.36 | 8.82| 9.95  6.88
6.87 | 6.61 | 13.08 | 8.19 | 9.93 | 898 9.59 |......
6.80 | 6.50° 12.55 | 8.07 |....... 8.87 | 9.29 | 6.60
6.60 | 6.55 | 11.84 | 7.84 | 9.85| 8.68 | 9.33 | 6.56
6.75 | 6.29 | 11.30
6.65 | 6.38 | 10.92
6.53 | 6.30 | 10.53
6.47 | 6.61 | 10.13
6.55 | 6.84 | 9.90
6.41 | 6.74 | 9.52
6.27 1 6.79 | 9.26 g X . .
6.40 | 7.23 | 9.00| 7.71 | 856 | 7.63 ....... 6.05
7.57 | 8.79 | 894 | 820 | 823 | 7.50 | 9.77 | 5.97
7.21 |...... 9.18 | 8.43| 7.93 |....... 9.58 | 5.90
6.94 |..__.. 9.83 | 8385 7.74| 7.88 | 9.44 | 5.84
6.80 |...... 10.68 |....... 7.40 [.......p 918 |......

Sept.

Oct. | Nov.

9.33 | 7.88
9.40 L.....
9.25 | 7.73
9.10 ' 7.78
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Mean daily discharge, in second-feet, of Grand River at Fulton street, Grand Rapids, Mich.

Day. Jan. ; Feb.

Mar.

Apr. | May.

June,

July.

Aug.

Sept. ’ Oct.

Nov.

16,252

7,430
7,880
8,030
9,258
12,220
15, 556
16, 998
18, 600
20, 100
20, 500
22,100
23,800
25, 600
26, 480
25, 300
23,200
20, 700

18,255 | 4,240
15,566 | 3,960
13,380 | 3,536
11,500 | 3,272
9,770 | 3,074
8,565 | 2,876
7,805 | 2.678
7,280 | 2,942
6,680 | 3,140
6,179 | 3,536

.| 5,814 | 8,744

5,303 | 4,176
4,800 | 4,176
4,660 | 3,820
4,240 | 3,612
4,030 | 3,272
3,960 | 3,008
4,240 | 2,678
4,660 | 2,546
4,940 ' 2,546
4,940 | 2,480
4,870 | 2,546
5,010 | 2,744
5,522 1 2,744
5,960 | 2,942
5,960 | 3,272
6,106 | 3,404
5,376 | 3,348
4,940 | 3,206
4,520 | 3,074
....... | 2,876

2,332
2,076
2,076
1,666
8,488
11, 680
11,950
11,382
10,268
8,719
7,205
7,355
4,940
4,030
3,612
3,140
2,876
2,810
2,678
2,398
2,142
2,270
2,142
2,076
2,142
2,480
2,810
2,612
3,140
3,074
3,140

2,810
2,744
2,398
2,076
2,332
1,692
1,948
1,884
1,820
1,756
1,110
1,732
1,666
1,564
1,476
1,396
1,308
1,040
1,372
2,204
2,142
1,884
2,014
2,014
1,884
2,142
2,076
2,076
1,948
2,014
2,270

1,500
1,538
1,628
1,500
1,396

1,206 |

1,436
1,372
1,872
1,334
1,436
1,604
1,500

730
3,744
4,590
4,240
4,100
3,744
3,404
3,206
2,876
2,810
2,810
2,678
2,480
2,142
2,398
2,270
2,204
2,204

2,010

15,963

6,827 | 3,209

4,507

1,864

2,305

Dec.

1,884
2,142
2,076
1,948
1,729
1,436
1,372
1,410
2,014
2,014
2,076
2,142
2,398
3,272
2,546
2,546
4,590
4,730
4,800
5,010
4,730
5,230
5,230
5,010
4,940
4,660
6,536
3,348
2,876
3,820
2,678

3,168
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Mean daily discharge, in second-feel, of Grand River at Fulton street, Grand Rapids,
Mich.—Continued.

Day. : Jan. | Feb. | Mar. | Apr. | May. | June. | July. : Aug. : Sept. | Oct. | Nov. | Dec.

1902, :
S DU 12,612 | 1,948 | 6,471 | 8,411 | 3,470 |....... 3,820 | 4,380 | 2,942 | 5,150 | 3,140 | 3,404
2 J‘ 2,546 | 1,692 [ 7,063 | 9,027 | 3,1¢6 | 2,612 | 4,380 | 4,176 | 2,612 | 5,150 |..._... 3,404
[ 2 12,042 | 2,076 | 7,203 | 9,258 | 3,196 | 2,678 {10,179 |....... 2,810 | 5,010 | 2,942 | 3,89
T, 2,744 | 2,014 | 7,353 | 9,027 | 3,348 | 2,810 (12,130 | 3,820 | 2,612 | 4,800 | 3,008 | 4,520
5 T ‘ 2,612 | 2,076 | 6,980 | 8,488 | 4,100 | 3,008 (12,760 | 3,612 | 2,270 |....... 3,348 | 5,080
[ 2,810 | 2,142 | 6,325 | 7,957 | 4,586 | 2,810 |....... 3,206 | 2,332 |....... 4,730 | 5,522
ST 2,398 | 2,142 | 5,376 | 7,430 | 6,836 | 3,008 (12,940 | 3,140 |....... 3,612 | 5,738 |......
8 2,204 | 2,014 | 5,010 | 7,053 | 8,488 |....... 12,940 | 2,942 | 2,612 | 3,612 | 6,544 | 4,596
T 2,204 | 1,794 | 4,730 | 6,544 | 8,950 | 3,074 [13,260 | 2,678 | 2,744 | 3,668 |....... 4,036
0. 2,270 | 2,142 | 4,240 | 6,106 | 9,566 | 3,612 12,310 |....... 2,480 | 3,612 | 6,179 | 3,820
5} DU 12,332 | 2,014 | 4,176 | 5,668 | 9,335 | 3,744 (10,680 | 2,480 | 2,678 | 3,404 | 5,738 | 3,820
120 12,204 | 1,846 | 5,376 | 5,300 | 8,873 | 3,612 | 9,104 | 2,398 | 2,546 |.......| 5,446 | 3,536
D 2,480 | 1,948 | 9,770 | 4,730 | 8,180 | 3,404 |..... .. 2,898 | 2,810 | 4,456 | 5,080 | 3,480
B . 2,270 | 1,820 10,600 | 4,456 | 7,657 | 3,480 | 7,053 | 2,204 |....... 4,660 | 4,940 j......
15 eans 2,270 | 1,794 10,932 | 4,240 | 7,063 |....... 6,252 | 2,076 | 2,810 | 4,800 | 5,230 | 3,348
16.. ool 2,042 | 1,524 |11,098 | 3,820 | 6,544 | 4,520 | 5,738 | 2,076 | 2,876 | 4,520 |_....... 3,612
17, 2,270 | 2,014 (10,600 | 8,536 | 5,960 | 4,660 | 5,230 |....... 2,810 | 4,176 | 5,230 | 3,820
18l 1,884 | 1,742 | 9,770 | 3,404 |....... 4,520 | 4,940 | 1,948 | 2,678 | 3,820 | 5,230 | 3,896
1900, 1,780 | 1,820 | 9,412 | 8,216 | 5,814 | 4,240 | 4,940 | 2,076 | 2,546 |....... 5,080 | 3,960
20 2,014 | 1,628 | 7,880 | 3,008 | 5,814 | 4,100 |....... 2,142 | 2,546 | 8,536 | 4,940 | 4,816
P2 . 1,666 | 1,628 | 7,280 | 2,876 | 5,668 | 3,960 | 5,738 | 2,076 |....... 3,348 | 4,870 |......
220 1,628 [ 1,628 | 6,836 | 2,810 | 5,592 [....... 6,179 | 2,076 | 2,546 | 3,272 | 4,730 | 6,980
b 2,142 | 1,564 | 6,252 | 2,678 | 5,446 | 3,404 | 6,617 | 2,142 | 2,398 | 3,348 |....... 7,430
P T 1,756 | 1,884 | 5,814 | 2,546 | 5,376 | 3,216 | 6,680 |...._.. 2,142 | 3,272 | 4,520 | 6,980
2Dl 2,142 | 1,628 | 5,300 | 2,480 |....... 3, 216 6,325 | 2,204 | 2,332 | 3,272 | 4,816 |......
P 1,538 | 1,948 { 5,010 | 2,678 | 4,500 | 3,074 | 6,252 | 2,142 | 2,612 |....... 3,960 | 6,617
27 el 2,546 | 2,398 | 4,660 | 3,074 | 4,100 | 3,008 |....... 2,398 | 3,612 | 3,348 |...... .| 5,884
2« 2,744 | 4,176 | 4,590 | 8,668 | 3,612 | 2,744 | 5,592 | 2,480 |....... 3,348 | 3,480 |......
29 i 2,832 {....... 4,870 | 3,886 | 3,196 {....... 5,300 { 2,480 | 4,520 { 3,348 | 3,404 | 5,300
30, el 2,204 |....... 5,738 | 3,820 | 3,206 | 3,140 | 5,080 | 2,480 | 4,596 | 3,348 |....... 5,446
23 2,014 |....... 6,980 i....... 2,612 [....... 4,730 |eeeeeii]annnans 3,206 [.......} 5,446

Mean....| 2,245 | 1,965 | 6,898 | 5,089 ; 5,667 | 3,426 | 7,709 | 2,624 | 2,787 3,8'88 4,659 | 4,698
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Lstimated monthly discharge of Grand River at Grand Rapids, Mich.
[Drainage area, 4,900 square miles.]
Discharge in second-feet. Run-off.
Month. Second- .
Maximum. | Minimum. Mean. f:;‘tug%r liogx(:’{]}é;n
' mile,
1901
March. . ... ... . ....... 26, 480 4,240 15, 963 3.25 3.75
April ...l 18, 255 3,960 6, 827 1.39 1.55
May. . 4,240 2,480 3,209 .66 .76
June ... ... ......... 3, 404 1,742 2, 386 .49 .65
July. ol 11, 950 1, 666 4,507 .92 1.06
August ..o oo 2,810 1,040 1,864 .38 .44
September . . ........ooooooo... 3,008 | 1,362 1,924 .29 .44
October _.__ . . .. ... 4,590 730 2, 305 .47 .54
November . ..o oooeeeeeoae.. 2,948 1,756 2,073 .42 .47
December _...... ... ... ... 5, 230 1,372 3,168 || .65 .75
The year._........ s 26, 480 730 |l 10.33
1902.
January ... ... .. ... 2,942 1,628 2, 245 .46 .53
February ..._.................. 4,176 1,524 1,965 .40 .42
March. ... 11, 098 4,176 6,893 | 1.41 1.63
April ..ol 9, 258 2,480 5,039 1.03 1.15
S 9,566 3,196 5,667 | 1.15 1.33
June ... ... ... 4, 660 2,612 3,426 .70 .78
July. ..ol 13, 260 3,820 7,709 1.7 | 1.81
August ..o L L.l 4, 380 1,948 2,624 .53 .61
September. ... ... ... .... 4,596 2,142 2,787 .57 .63
October - .....ooooeeeaaa. 5,150 3,272 3,888 .79 .91
November .. _..__..._.._..._... 6,544 3,008 4, 659 .95 1.05
December ... ... ... ... 7,430 3,348 4, 698 .96 1.10
The year..... .. ... ..... 13,260 1,524 4, 300 .88 11.95
CROCKERY CKEEK AT SLOCUMS GROVE, MICHIGAN.
Crockery Creek is a tributary of Grand River, Michigan. It rises

in T. 11 N., R. 18 W., and flows southerly through central Muskegon
County, entering Grand River 10 miles from Lake Michigan.
gaging station was established at the Toledo, Saginaw and Muskegon
(Pere Marquette system) Railroad bridge at Slocum Station, on the
north branch of the stream, October 1, 1902." The gaging station was

A
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established in cooperation with Charles W. Garfield, prefident of the
State forestry commission, and Walter C. Winchester, of the Foster-
* Winchester Lumber Company, of Grand Rapids. The gage scale is
attached vertically to the bridge piling on the left-hand end, down-
stream side of bridge. A reading was taken once each day, as a rule,
during a part of November and December, 1902, by Ray M. Beardsley.
December 6, 1902, the record was discontinued for the winter, owing
to obstruction of the stream channel by ice.

The bench mark is the top of the timber pile coping over the gage;
elevation, 100 feet. The elevation of the zero of the gage is 82.43
feet.

The gage is located about 1,000 feet below a dam forming a log
pond for the Foster-Winchester sawmill. The pond level is regulated
by flashboards, and the flow past the gage varies accordingly. A dis-
charge measurement by W. V. Savicki, October 4, 1902. gage helght
1.4, gave a discharge of 97.7 second-feet.

The drainage area, as nearly as may be determined in the absence
of topographic maps, is as follows: ¢

Crockery Creek drainage area.

Location. Square miles. séﬁgl;ee%ei?éé.
Above Slocum . ... ....._...___ e 45 | ..
Above mouth - . .... 174 129

The length of the stream above the gaging station is about 10 miles.
Beginning at Slocum, extending upstream and covering an aggregate
area of between 5,000 and 6,000 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
after the timber is cut the hitherto forest-covered area rapidly grows
up to brush and shrubs, so that the soil is shaded and protected much
as in the original forest.

Aside from the lumbering dam at Slocum, there are no lakes or
dams within the basin above the point of gaging.

aFrom John F. Nellist, rcad map of Lower Michigan.
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Daily gage height, in feet, of Crockery Creek at Slocums Grove, Mich.

Date. hg?gft. Date. haiht.

1902. ' Feet. 1902. Feet.
October 31...... .. _._....... 1.3 || November 13 ... __........... 0.7
November 1 ... ... .. ....... 1.2 || November 14 .. ... ... ___._. .8
November 2 _____.___.._...__. 1.1 || November 15 ... ... ... . .8
November 3 ......_ . - 1.1 || November 16 ... ... _._..._.... 1.1
November 4 ... _...__......... 1.0 | November 17 .. ... __..___.._. 1.1
Novemberb ... ......_....... 2.4 || November 18 ... .. ....._... 1.2
November 6 ... ... ... _...... 2.3 || November 19 .. ___...._____._. 1.1
November 7 .................. 1.5 | November 20 ... ... ... ..... 1.0
November 8 - ... ... ... l.... November 21 ........_....... 1.2
November9 ... ... ... . ..... 1.3 || November 22 ___.__ ... _._.... 1.1
November 10 ... ..o .. 1.4 | December 4......._. e 1.2
November 11 .. __ .. _...... .. 1.3 || Decemberb.. ... ._______ - 1.3
November12 . _____.__........ 8 || December 6. ..... P 1.3

GRAND RIVER AT NORTH LANSING, MICH.

The gaging station, which is located at Seymour street bridge,
North Lansing, was established by H. K. Vedder, C. E., March 2,
1901. The gage is attached vertically to the downstream end of the
central pier of the bridge, and is read twice each day by Thomas Costi-
gan. The bridge has two spans of 92 feet each. The bed is of earth
and the current is smooth and uniform.

About November 8, 1901, a low submerged dam was constructed a
short distance downstream from the gaging station to furnish water
supply to the adjacent factory of the Michigan Beet Sugar Company
during its season of operation. In this factory the beets are trans-
ferred from the storage bins to the various operations by floating in
troughs of water. The diversion is small, compared with the flow of
the stream. In order to determine the effect of the submerged dam
on the gage readings, a second gage has been established a short dis-
tance downstream and comparative readings have been taken, from
which the gage readings prior to the construction of the dam have
been corrected to conform to the later readings. A rating table has
been prepared by means of discharge measurements made during 1902
and 1903.

The gaging station is located a short distance below the North
Lansing dam and is but little affected by ice. Water-power improve-
ments and extensions are contemplated on this stream at North
Lansing, and at Delta, 8 miles below. -
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Discharge measurements of Grand River at Seymour street, North Lansing, Mich.

Date. Hydrographer. Gage height.kj Discharge.

1902. Feet, Second-feet.
March 22 ... ... ... ...... H. K.Vedder..._...._.._.... 4. 36 1, 386
Avgust 27 ... _. ' R.E. Horton ._........_..... @2,50 a 382
Auvgust 30 ... ... ... .. . do o @2, 46 337
September 30 ......._ ... _. . W. M. Gregory - ............. 1.80 299
October 6. ... ... ..... W. V. Savicki ............... 4.58 1,548
October 8. . ... .......... ... L AO e 5.40 1,994
October 10 ... .. ‘ _____ A0 oo 4.27 1,290

a Gage height raised by temporary extension of submerged dam below.

Mean daily gage height, in feet, of Grand River at North Lansing, Mich.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.36 | 1.54 | 5.66| 6.20| 3.30| 2.75| 523} 4.15| 2.20| 568 2.47 | 2.91
3.21| 1,60 560| 6.09| 3.30| 2.90 5.60| 4.40} 2.45| 5.33| 2.756}| 2.99
3.02| 2.10| 5.20| 571 3.15 2.95 6.54| 4.20) 2.80| 4.83| 2.69| 3.66
2.85| 2.28| 4.80| 5.50 | 3.34| 3,08 7.65| 3.95| 2.35| 4.33| 2.63| 4.40
2,55 | 2.85! 451 | 5.80 | 3.52| 2.8 | 9.73| 3.69) 1.83| 4.00 | 2.67 | 4.35
2.75 | 2,40 4.19| 4.98| 3.90| 2.65| 9.50 | 3.56| 2.20 | 4.34| 8.35| 4.00

T 3.05 ] 2.90 ' 3.89| 4.73| 5.60| 3.50 823| 3.39| 190 4.68 3.82| 3.8
3.12| 2951 3.94| 4.49| 6.69| 4.36| 6.84} 3.37 | 2.05| 4.52| 3.8 | 3.60
2.8 | 1.80| 3.84| 4.835| 6.36| 4.72| 6.20] 3.25| 2.05| 4.30) 3.63| 3.13
3.14| 2,431 3.92| 4.20| 5.70| 4.40 b5.56| 3.29 2.10| 4.00| 3.42| 2.96
2,93 2,56 4.02| 4.00| 543| 404! 504 | 3.22| 2,15| 3.68| 3.30 | 3.02
2.50 | 2.45| 4.8 | 3.90 | 4.94| 3.68 | 4.63| 3.06 | 2.08) 3.70; 3.28 | 3.12
2.65| 2.81| 6.05| 8.76 | 4.62| 3.75| 4.43| 8.13| 2.15| 3.49 | 3.08 | 2.74
3.05 | 2.34| 6.08| 3.60 | 4.49| 4.63 | 4.26| 3.00| 2.09| 3.48| 3.25| 2.88
3.05| 2.8 | 574 8.50| 4.45| 5.03| 4.08| 3.00| 2.13] 3.43 | 3.30 | 2.77
3.00| 1.40| 5.20| 8.44 | 4,16 | 5.05| 3.91| 3.05| 2.13 | 3.39 | 38.33 | 2.78
2,93, 2.60| 5.49 | 3.25| 3.74 | 4.99| 3.68, 2,90 | 1.85; 8.27 | 3.56, 3.00
3.833| 2.50 | 4.95| 3.20| 3.90| 4.91| 3.79| 2.75| 1.95| 3.18 | 8.90| 3.20
2.65| 2.85| 4.59! 3.13 | 4.43| 4.36| 4.28 | 2.73| 1.89| 3.31 | 3.78 | 3.19
2.79 | 2.20| 4.47 ] 8.27| -4.84| 4.30| 5050 | 2.72| 1.78| 3.28 | 38.66 | 38.23
2,8 | 273 | 425} 3.00| 4.85| 8.91| 6.08| 2,481 202 | 3.24 | 3.40| 4.00
2.74 ) 2.40 | 411 3.00| 4.69| 3.75| 6.24 | 2,28 | 1.8 | 3.27 | 3.35| 4.80
2.7 | 1.25| 4.17| 2,70 | 4.29 | 3.48| 5.90| 2.23| 2.03| 3.04| 3.31| 5.18
2.58 1 1.90 | 3.95| 2.55| 4.00| 3.15| 5.46 | 2.51 2.33 | 2.8 | 3.13| 4.76
2,741 2,40 | 8.87| 2.76 | 8.82| 3.24 | 503 | 2.59 | 4.43| 2.77| 3.01| 3.70
2,18 | 2.28 | 3.72| 4.10| 8.72| 8.00} 4.65| 2.39| 5.13| 2.81| 2.8 | 38.37
2.75 | 4.04 | 8.55| 4.65| 3.41| 2,90} 4.65| 2.26 | 4.84| 2.98| 2.89| 35.45
2.90 4.25| 8.12| 2.73}| 4.80 | 2.156| 5.66 | 8.16 | 2.79 | 3.50
2.78 3.8 8.14 | 3.15| 4.16 | 2.28 579 | 3.00| 2.81| 3.63
4.34 3.60 | 3.05| 4.10| 3.89 | 2.13 | 594 | 2.87| 2.91 | 3.60
2,18 ...l 560 |....... 2.88 |..on 3.69 | 1.95 |....... 2.63 |....... 3.37
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Mean daily discharge, in second-féet, of Grand River at North Lansing, Mich.

T

Day. Jan. | Feb. | Mar. | Apr. | May | June.| July. | Aug. | Sept. | Oct. | Nov. | Dee.

 EURSURURU AU RS IR 2,92, | 653 | 488 | 577| sed| 577 | 440 360 456
1,098 | 653 | 539 | 77| 72| 577 332f 360| 424
1,874 | 577 | 488 | 520 | 710 | 754 | 318 | 206 | 424
1,630 | 520 | 392 | 504 539 | 886 | 332 | 304 424
1,610 | 504| 360|1,750 | 930 | 710 276 | 332 | 892
1,450 | 456 | 346 (3,262 | 732 732 200 | 332 424
1,480 | 456 | 332 | 2,801 | 615 672| 248| 346 | 392
615 {1,306 | 472 | 304 |2,258 | 1.080 | 615| 248 | 304 | 392
615|1,342 | 691 | 200 |1,750 | er2| 57| 234| 276| 440
864 | 1,261 { 1,005 | 290 1 1,396 | 596 | 472 | 248 | 178 | 558
1,261 | 1,080 | 1,080 | 346 £1,055 | 577 | 488 | 804 | 376 | 864
1,630 | 1,005 | 1,055 | 262 | 842 | 776 | 631 | 2481 440| 908
1,812 | 980 | 456 446 | 691 | 710 | 798 | 1,261 | 456 | 1,005
2,258 | 930 | 691 536 691 | 653 | 1,843 | 596 | 1,261
812 | 836 | 558 440 577 | 346 | 1,812 596 | 1,428
2,323 | 820 504 4881 615| 615| 577 [1,660| 634 1,570
2,649 | 842 440 440 4881 488 | 504 |1,369 | 524 1,570
3,446 | 930 | 376, 318 | 539 | 504 | 456 |1,030 | 577 | 1,570
6,120 | 1,180 | 424 | 392 | 615 691 | 332| 908 | 59 | 1,480
8,792 [ 1,180 | 424 | 332 | 596 | 615| 424 | 776 | 558 | 1,315
9,035 | 1,130 | 360 539 | 77| 488| 70| 634 | 1,130
7,577 | 1,396 | 892 577 | 634 4561 634, 539 | 930
6,887 | 1,600 | 392 | 832 634 | 70| 52| 615, 440| 754
7,010 | 1,812 | 504 | 200| 583 | a2 | 472 04| 392 | 615
5,898 | 1,690 | 710 | 304 | 456 | 791 | 392 57| 348 | 504
6,208 | 1,510 | 776 | 472 | 424| 54| a40| 488 | 37| 57
6,676 | 1,261 | 776 | 691 | 798| 732 | 424 | 892 634 520
[ 4,362 1,055 | 70| 710 | 886 | 864| d440| 408| 440 615
3,684 | 908 | 672 672 886 | 82| o276| 376| 39| 710
2,924 | 798| 520 615| 886 930 | 472 | 408 | 60| 776
2,638 . _..... 691 |....... 820 | 886 |....... 346 |....... 798

28

g
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Mean daily discharge, in second-feet, of Grand River at North Lansing, Mich.—Cont’d.

Day. Jan. . Feb. | Mar. i Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
|-
|

864 | 9234 |2,159 2,538 | 82 612 1,905 | 1,261 248 (2,192 504 | 672
798 | 248 | 2,196 2,464 | 842 ' 672 | 2,126 | 1,396 | 318 | 1,967 | 615| 710
710 | 892 | 1,874 2,192 | 776 . 694 2,801 | 1,288 | 276 | 1,660 | 596 | 1,005
653 | 456 | 1,630 | 2,060 | 864 | 754 |3,780 | 1,155 | 290 | 1,369 | 577 | 1,396
530 | 472 |1,450 | 1,936 | 930 | 653 | 6,565 | 1,030 | 150 | 1,180 | 577 | 1,369
615 | 488 | 1,288 | 1,750 | 1,130 | 577 | 6,120 | 955 | 248 1,369 | 864 | 1,180
732 6721 1,130 | 1,600 | 2,126 | 930 | 4,420 | $86 | 164 | 1,570 | 1,080 | 1,105
754 691 | 1,155 | 1,450 | 2,024 | 1,369 | 3,047 | 864 | 206 | 1,450 | 1,105 | 980
653 | 804 1,105 | 1,369 | 2,649 | 1,570 | 2,538 | 820 | 206 | 1,342 | 1,005 | 776
776 | 504 | 1,130 | 1,288 (2,192 1,396 | 2,001 | 842 220 | 1,180 | 886 | 694
672 | 539 |1,180 | 1,180 | 2,020 [ 1,207 | 1,781 | 798 | 234 | 1,030 | 82| 710
520 | 504 | 1,660 | 1,130 | 1,720 [ 1,030 | 1,540 | 732 | 22011,030 | 42| 754
574 | 456 | 2,427 | 1,055 | 1,510 | 1,055 | 1,428 | 776 | 234 | 930 | 74| 615
732 | 472 | 2,464 | 980 | 1,450 | 1,510 | 1,815 | 710 | 220 | 930 | 20| 658
732 | 634 2,225 | 930 | 1,423 | 1,781 1,234 | 710 | 234 | 908 | 82| 615
710 | 192 1,936 | 908 | 1,261 | 1,781 | 1,130 | 732 | 408 | 886 | 886 | 634
791 | 558 | 2,060 | 820 !1,055 1,750 1,030 | 6721 818| 842! 95| 710
864 | 520 1,720 | 798 1,130 | 1,600 | 1,080 | 615 $46| 798 | 1,130 | 798
574| 472 [1,510 | 776 | 1,423 | 1,369 | 1,342 | 615 | 332 | 842 | 1,080 798
634 | 424 1,423 820 | 1,657 | 1,342 | 2,060 | 596 | 304 | 842 |1,005| 820
653 | 615|1,315 | 710 |1,660 | 1,130 | 2,464 | 520 | 360| 820 886 | 440
615 | 488 | 1,234 | 710 | 1,570 | 1,055 | 2,575 | 456 | 18| 842 | 64| 732
615 | 150 | 1,261 1 506 | 1,342 | 930 |2,324| 440| 376 | 782! s42| 908
558 | s3211,155 ' 539 1,180 | 776 (2,020 B20| 472| 672 76| 1710
615 | 488 |1,105 615 |1,080 | 820 |1,781 | 558 |1,423| 615| 710| 346
424 | 456 [ 1,030 | 1,234 | 1,030 | 710 | 1,540 | 488 | 1,843 | 634 | 653 | 248
615 | 1,207 | 955 1,540 | 886 | 72| 1,540 | 440 |1,657| 70| 672] 276
672 1,750 | 930 | 1,315 | 754 | 612 |1,342| 9234|2159 | 77| 634| 200
2. ) 634 ....... 1,396 (1,130 | 76| 776 |1,261| 2762,258 | 710 | 634 1,005
30, 1,369 ......|1,812! 90| 72|1,23¢|1,130| 234 2,357| 62| er2| 980
Sleeieen.. a4l 212 672 |.oon. 1,030 | 178 |....... 577 ... 864
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Estimated monthly discharge of Grand River at North Lansing, Mich.

[Drainage area, 1,230 square miles.]

Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. f:;&gg ]Zg%ﬁ;n
mile,

1901. \
March. ... . ... ... ...... 9,035 | 456 3,363 2.73 3.15
April L. 2,225 798 1,305 | 1.06 1.18
May. oo 1, 055 360 596 .48 .55
June . ... .. ........ 710 262 417 .34 .38
July. ool 3,262 424 954 .78 .90
August ..o oooo.... 1,080 488 715 .58 .87
September... ... . ... . ... 886 276 538 L4d .49
Qctober ... oo 1,843 234 633 .51 .59
November ... ... ... 634 178 435 .35 .39
December ... ... ... ... ..... 1,570 392 813 .66 .76

1902.
January ... o ol.... 1, 369 424 680 .55 .63
February .. ... ... .....o._... 1,750 150 525 .43 .45
March. ... ... ........... 2,464 930 1, 547 1.26 1.45
April ... ... 2,538 539 1,247 1.02 1.14
MaY. el 2,924 672 1,342 | 1.09 1.26
TJUDE - e oot o 1,781 577 1,081 .88 .98
July. ool \ 6, 565 1,030 2,204 1.78 2.05
August ...l ; 1,396 178 703 .57 .66
Septernber. ... ... . ... : 2, 357 150 613 . 50 .56
October ... .. .. ... 2,192 577 1,034 | © .84 .97
November ... ..............._.. 1,130 504 810 .66 .73
December .._.._.._............ 1,39 248 64 | .62 .71

The year ... .......... t 6, 565 150 1,046 .85 11.59

RED CEDAR RIVER AT AGRICULTURAL COLLEGE, MICH.

This gaging station was established August 80, 1902. The gage is
located at the highway bridge just below the Agricultural College
grounds. The bridge has a single span of 75 feet between abutments.
The bed is of sand and gravel, fairly smooth and permanent. The
channel is straight for a distance of about 400 feet downstream from
the gage. A short distance upstream is a low dam forming an ice
pond, below which the stream does not ordinarily freeze over. In this
stretch of the river is the railroad bridge of the college spur of the
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Pere Marquette Railroad, from which gagings are made at high water
or when the stream is frozen across at the gaging station. Near this
bridge low-water measurements are also made by wading. The gage
is of the usual wire type,and is attached to the downstream guard rail
of the bridge. The upstream corner of the right-hand wing wall of
the bridge abutment is used as a bench mark, with an arbitrary eleva-
tion of 100 feet. The elevation of the datumn plane of the gage is
85.45 feet. The gage is read twice each day by Clifford Walters.

The gaging station is situated about 4 miles from the mouth of the
stream. Sycamore Creek, an important tributary, enters in this sec-
tion. The drainage area above the gaging station is 358 square miles,
and from the gaging station to the mouth of the stream 114 square
miles, making the total above Grand River 472 square miles.

Discharge measurements of Red Cedar River at Agricultural College, Mich.

Date. Hydrographer. Gageheight.| Discharge.

1902. Feet. Second.-feet.
March 13. ... . . _..._. H.K.Vedder . ... . ..o |acaaioo. 796
August 28 ... ... .. .. ... R.E.Horton................. 1.48 7
August 30 ...l e 1.50 11
September 19 ._ ... .. _.___. W.M.Gregory............... 1.78 37
October 10. .. ... _..__. | W.V.Savicki................ 5.66 535

Day. Sept.i Oct. | Nov. | Dec. Day. Aug.|Sept.| Oct. | Nov. | Dec.
. l 1902.

1.70 | 6.60 | 8,15 8.42 || 17.0..lemucnnaraaeaeinaaan 1.70 | 3.53 | 4.10 | 3.57

1.75 | 6,80 | 3.07 | 3.80 || 18.cc.iiuiemniemaannilonnas 1.85(3.37 | 4.63 | 3.70

1.90 | 5.67 | 3.08 | 4.17 3.40 | 4.55 | 3.70
S 2.05 | 5.07 | 3.05 | 5.30 || 3.50 | 4.22 | 3.82
1.95 | 4.63 [ 3.00 { 5.07 |} 21-..oooiiiiieaiiiiiliain, 1.67 | 8.35 | 4.00 | 4.82
1.80 | 5.30 | 4.07 | 4.55 3.27 | 8.77 | 6.85
1.93 } 5.90 | 4.92 | 4.13 3.17 | 3.67 | 6.68
1.80 | 5.50 | 4.50 | 3.90 |! ¢ 3.10 | 8.53 | 6.15
1.855.35 | 4,28 | 3.88 3.08|3.35 | 6.15

100 el 1.82 | 4.55 | 4.05 | 3.72 3.10 | 8.27 | 6.17
Tl 2.02 | 4.12 | 3.80 | 3.62 3.4513.23 | 6.10
120 1.97 | 8.77 | 3.70 | 3.52 3.75 [ 3.22 | 5.85
1. 2120 8.77 ... 3.87 3.57|3.28 | 5.3
Mo 1.48 | .73 |...... 3.47 3.43 | 3.35 | 5.05
1. 1.67 [ 3.65 ) 3.72 | 8.20 || 81.....oooiiii. 1.62|...... 3.30 [...... 4.42

6. 1.65|3.57 | 3.78 | 8.33
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MUSKEGON RIVER DRAINAGE BASIN.

The drainage basin of this stream lies immediately north of that of
Grand River. Originally it was covered with pine timber, but now
it is almost entirely cleared. Much of the soil is sand and gravel,
unfit for profitable cultivation. Large stump-covered areas form a
conspicuous feature of the topography.

In the upper portion of the basin there is a total lake area of about
110 square miles.

MUSKEGON RIVER AT NEWAYGO, MICH.

A gaging station was 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 dam. The dam contains
a fishway 17 feet in length, 4 Taintor flood gates of 20 feet each, a
~ spillway 20 feet in length, a logway 21.5 feet in length, and a main
overflow 120 feet in length. A record is kept of the depth on the
crest gage and on a tailrace gage having its datum 14 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 was made and tests of the turbine discharge
were taken by current meter August 29, 1902. The daily dlschalge
has not been calculated from the record. The gaging station is main-
tained through the cooperation of the Newaygo Portland Cement
Company, and the record is kept by E. N. Hanlon, C. E

RIFLE RIVER DRAINAGE BASIN.

Rifle River rises in the vicinity of Rose City, northern Ogemaw
County, flows southward to the northwest corner of T. 19 N., R. 4 W.,
turns easterly, and then gmdually to the southeast, hnally entenng
Saginaw Bay. The basin is heavily overlain with glaclal deposits—
sand, overwash gravel, and till-—sand predominating. There are two
old lumber dams in the basin, and a water-power dam at Omer. There
are numerous small glacial lakes, but no controlled storage, and a
very small pelcentage of natural water surface in the drainage basin.

The basin is narrow and elongated, having a width of about 3 miles

at the mouth. Ramifying tributaries in the headwaters give the
stream a relatively large volume at the entrance of West Branch, in T.
21 N., R. 3 E. Just below the junction of the branches, at the south
line of section 9 of this township, the stream is at an elevation of
771 feet, or 176 feet above Lake Huron. The distance from Omer,
measured along the winding stream, is 23 miles; the average fall 7.7
feet per mile. At this place the stream flows over sandstone ledges.



286 STREAM MEASUREMENTS IN 1902, PART II. [xo. 83,

An abandoned lumber dam gives 8 feet fall. It is stated that a head
of 15 feet is obtainable. The drainage area is 217 square miles.

Much of the fall from this point to Omer is concentrated in rapids
over sandstone shale. The fall in the first 8 miles is 51 feet, the lower
portion being known as Isle Rapids, covering a length of three-fourths
of a mile. In the next succeeding 2 miles the stream falls from an
elevation of 720 feet to an elevation of 693 feet, partly over arena-
ceous limestone. For 10 miles below this point the fall is slight. The
stream has in places bold clay banks 40 feet in height. At the foot of
this stretch an old lumber dam near Melita gives a head of 15 feet.
Rapids occur below this dam.

RIFLE RIVER AT OMER, MICH.

At Omer the stream falls from an elevation of 608 to 595 feet over
a dam affording power for a grist and saw mill. A lumbermen’s canal,
long since abandoned, was constructed from the northwest corner of
sec. 25, T. 19 N., R. 5 E., to Wigwam Bay, a distance of 15 miles,
giving 15 feet fall, by cutting off a stretch of about 4 miles of the
river running parallel to the bay. '

The drainage area at Omer is 364 square miles, and at the mouth of
the stream 385 square miles. The gaging station is at the Detroit and
Mackinaw Railroad bridge, one-half mile below the dam in Omer vil-
lage. A weight and wire gage with a boxed scale graduated to feet
and tenths is attached to the downstream guard rail of the bridge.
The datum is referred to the right-hand downstream corner of the
left-hand bridge abutment. The elevation of the bench mark is 100
feet; of the zero of the gage, 84.25 feet.

The bridge has a single span of 109 feet. The bed is of sand and
fine drift. Bends occur a short distance above and below the gaging
bridge, and the current passes underneath the bridge at a slight angle
in times of low water. The gaging station was established September
1, 1902, and the river stage is observed twice each day by M. D. Mur-
chison. The following table contains the results of discharge meas-
urements which were made during 1902:

Discharge measurements of Rifle River at Omer, Mich.

Date. - Hydrograph hg{agghet. Discharge.

1902, Feet. Second-feet.
August 16 .. . . .. ... Horton and Gregory -........ 4.96 265
R T S I 4.87 213
September 12. ... ____.____. W.M. Gregory . ...cocooouan.. 4.85 218
September 13 ._...._... U I O e 5.28 284
October 5. .. _.._.._. e W.V.Savieki - ... 5. 50 289
Do............ R I [ Lo 5.46 260
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Mean daily gage height, in feet, of Rifle River at Omer, Mich.

Day. Sept.| Oct. | Nov.| Dec. Day. Sept.| Oct. | Nov. | Dec.
1902. 1902
N 4.68 | 5,53 | 5.65 | 6.25 || 17 .. ..oiiiiiiiiiia... 5.13 | 5.53 | 6.90 | 6.18
P 5.03 | 5.33 | 5.48 | 5.53 | 18.ccociieraninannannnn 5.00 | 5.25 | 6.95 | 6.03
N 5.10 | 5.28 | 5.75 | 5.95 | 19 ... .. ..iiiiiiii... 4.95 | 5.25 [ 6.38 | 6.00
Qoo 4,90 | 5,40 | 550 1 6.13 || 20. ... ..iiiiiiiiiiaa. 5.08 | 5.55{ 6.28 | 5.98
S P 4,63 | 5.10 | 5.68 | 6.28 || 21 . ....iiiiieii 4.88 | 5,20 ; 6.05 | 6.00
B 5.28 1 5.83 | 6.80 | 5.90 [} 22..... ... 5.15 | 5.20 | 5.93 | 6,38
e, 4.93 | 5.03|6.80 | 5.63 || 28.....cmiiiiiiiii.. 5.83 | 5.63 | 6.05 | 7.03
B 4.88|5.25|6.13 | 5.55 || 24............ s 5.80 | 5.50 | 5.90 | 6.88
T 4.85 5151 6.10 | 6.10 || 25. ... oiiiiiiiiiaiiias 5.20 | 5.43 | 5.75 | 6.08
10 4.98 | 5.20 | 5.85 | 5.68 5.65 | 5.70 | 6.33
N 4.93 | 5.03 | 6.05 | 6.33 6.70 | 5.53 | 6.13
120 5.20 | 4.98 | 5.85 | 6.03 6.63 | 5.65 | 6.40
18 4.88 | 5.90 | 6.25 | 6.30 6.08 | 5.83 | 6.78
e 4.88 | 5.93 | 6.25 | 6.33 5.93 | 5.88| 6.9
16, 4.93| 5.80 | 6.30 | 6.05 5.78 [...... 6.93
36l 4.98 | 5,63 | 7.30 | 5.90

AU SABLE RIVER DRAINAGE BASIN.

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 follows a tortuous course in a general southeasterly 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 its valuable native timber and contains a
large extent of what are termed *‘jack-pine lands™—sandy plains cov-
ered with scrub conifers. There are also areas of diversified soils,
pink clay, loam, and gravel. The bagin is underlain by Coldwater
shales. Rock outcrops are very rare, the stream bed being usually
clay or sand.

The basin contains numerous ‘small lakes, wet sand areas, and
undrained hollows, the topographic features being mainly the work of
the retreating ice of the glacial epoch. At the junction of the north
and south branches, in sec. 1, T. 26 N., R. 1 W., the stream is at an
elevation of about 1,100 feet above sea level, or 520 feet above Lake
Huron. This point is about 90 miles from the mouth of the river,
measured along the stream channel. ’

At Bamfield, about 40 miles from the outlet, following the river, the
elevation is about 850 feet above sea level. From this point to the
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 river. In some places the
upper half or two-thirds of the bluff is sand, the lower portion being
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clay. At the clay horizon numerous springs appear. The precipita-
tion over the drainage area varies from 25 or 30 inches a year in the
vicinity of the source to 35 or 40 inches at the mouth of the stream.
The tributaries are not important, nearly all the rainfall being directly
absorbed by the porous sand areas.

It is stated that the fall between Flat Rock, near the south line of
sec. 33, T. 26 N., R. 5 E., and Bamfield is about 20 feet. From
Bamfield to sec. 16, T. 24 N., R. 16 W., occurs a drop of 200 feet,
50 or 55 feet of which is concentrated within a series of rapids lying
in Iosco County, covering a total distance of 4 miles.

AU SABLE RIVER AT BAMFIELD, MICH.

A gaging station was established at the highway bridge at Bamfield
August 27, 1902, and gage readings have been taken since that date
each morning and evening by William H. Bamfield. The gage is a
vertical scale graduated to feet and tenths, attached to the left-hand
downstream side of the left pier supporting the main bridge span.
The stream channel is straight for a distance of 800 feet or more down-
stream, and in this distance slight rifts occur. A bend occurs about
500 feet upstream from the gage. The bed is of sand and gravel,
with a relatively smooth deep current. The banks are low and are
skirted on the right by a flood plain, which is, however, seldom over-
flowed. Beyond the flood plain on the right, and close to the river on
the left, are high gravel banks. The bridge has a main Pratt truss
span of 92 feet, with auxiliary flood channe s at both ends. Wire .
spikes, driven into the upstream end of the left-hand pier, serve as a
temporary bench mark. The elevation of the bench mark is 100
feet; of the zero of the gage, 92 feet.

The stream freezes over in winter and special discharge measure-
ments are required to determine the flow from gage readings for that
season.

During 1902 the following discharge measurements were made by

~Messrs. Horton, Gregory, and Savicki:
August 14: Discharge, 1,133 second-feet.
August 26: Gage height, 0.82 foot; discharge 1,026 second-feet.
September 17: Gage height, 0.80 foot; discharge, 998 second-feet.
October 7: Gage height, 0.72 foot; diccharge, 981 second-feet.

In addition to the above, a gaging of Bamfield Creek, a small stream
entering from the right just below the gaging station, was made by
W. V. Savicki October. 7, 1902, showing a discharge of 8.3 second-
feet. 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.
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Mean daily gage height, in feet, of Au Suble River at Bamfield, Mich.

Day. Aug. |Sept. | Oct. Nov.;Dec. Day. Aug. [Sept.| Oct. | Nov.| Dec.
- 1902 1902.

o, [ PN 0.80 | 1,00 | 1.00 | 1.50 || 17 cuunneienncvnas]ennnns 0.80 | 0.90 | 1.90 | 1.40
2 e 80| .90 | 1.00 | 1.50 | 18 e .80 | .90 | 1.70 | 1.40
- N P ‘.80 80| .90 [ LB0 || 19 s.iiiiiianninnefaanann 80 80 | 1.60 | 1.40
SN PR .85 .80 290 | 150§ 200 eaeeas 8 | .80 |1.60( 1.30
5 R P L80 | .80 1.10 | 150 I 21ei i .80 | .80 |1.50 | 1.30
R P 80| .80 2,710 | 1.50 | 220 .80 | .80 1.50 | 1.30
PP S 80| .80 | 2.00 | 1.70 | 23 . il .80 | .90 |1.40} 1.30
L P 80| .75 180 | 170l 24, .80 | 1.00 | 1.40 { 1.30
L R F W80 | .80 | 1.5 | 1.T0 | 20 .80 | 1.00 | 1.40 | 1.30
10 . B0 | .80 ] 1.95 | 170 ) 26..cicaiiiieiaian e .80 1 1,05 | 1.40 | 1.25
S DR .80 .80 1.80 | 1.0 |l 27 . .iiiiiiial. 0.85| .90 |1.70 | 1.40 | 1.20
12 80| .80[1.65 | 1.50 | 28..eiiiiiiiiiiaans .80 | .90 1.30 |1.30 | 1.20
18 .80 | L9501 1.70 § LB0 || 29, i .80 | .80 1.25]1.30| 1.20
4. .80 .90 | 1.80 1.50 || 80..cimieiiiiananns .80 [ 1,05 | 1.25 | 1.50 | 1.20
b 1 J PR SO L8| .90 | 1.80 | 1.40 || Blecneinniinannnnn. .80 |...... 1.10 §...... 1.20
B Y .80 | .80 1.80 | 1.40

THUNDER BAY RIVER DRAINAGE BASIN.

Thunder Bay River is joined by two large branches 8 and 10 miles
above its mouth, respectively. These branches, as well as the main
stream, are further subdivided at short distances upstream, so that the
river is of relatively small magnitude, except for a few miles near its
mouth. The Traverse shales outcrop in this part of the stream, and it
is in passing over this rock ledge that the most rapid fall occurs. The
drainage area was formerly heavily timbered with Michigan pine.
Most of the pine has been cut, but a large amount of small conifers,
hard woods, white birch, and cedar remains, so that the basin may be
considered a forested rather than a cleared area.

The drainage hasin contains 30 lakes, with an average area of about
1 square mile. In addition to these is Hubbard Lake, which has a
water surface of 13.4 square miles. A timber dam at the foot of the
latter lake produces a storage depth of 5 feet, with an aggregate
storage capacity of 1,867,500,000 cubic feet, equivalent to a low of 68
second-feet for thirty days. A similar dam at the foot of Beaver Lake
gives a storage depth of 6 feet. The water from Beaver Lake is used
chiefly for driving logs.

THUNDER BAY RIVER NEAR ALPENA, MICH.

A gaging station was established at the dam of the Fletcher Paper
Company, 4 miles above Alpena, April 4, 1901. The record includes
two readings each day of the depth on the crest gage, located 75 feet
upstream from the headgates, opposite the left-hand end of the dam.

IRR 83—03——19
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The dam is of timber, practically watel—tlght and is usually sur-
mounted by ﬂthboards It contains, in addition to three spillway
sections of lengths 90, 105, and 181.5 feet, respectively, a log slide
40 feet in width.

The crest of the dam was originally level, but settlement of the
middle section has made it necessary to subdivide the spillways into
several short sections, each assumed level at its average elevation, for
purposes of calculation.

The dlscharge over the main dam hae been calculated by the weir
formula, using coeflicients derived from Cornell University Experi-
ment No. 13 for a dam of similar cross section. Discharge over flash-
board sections has been calculated by means of the Franeis formula.

There is also a subsidiary log way and a headrace overflow, the.
latter 3 feet in width, the flow through which has been calculated by
suitable formulas.

The adjoining pulp and paper mill has 14 pairs of 26-inch Trump
model turbines, arranged in three groups, each containing four tur-
bines on horizontal shafts, with one double horizontal turbine. The
daily run of the turbines and the working head on the wheels, which
ig determined from readings of the crest and tailrace gages, is also
recorded.

A survey of the dam was made August 13, 1902. * The accompany-
ing tables show the estimated daily discharge and monthly run-off of
the stream at this station. A measurement of the discharge at the
highway bridge, 2 miles downstream, August 13, 1902, showed the
flow to be 1,537 second-feet, with water Wheels running. The mean
flow for the day was much ]eSb
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Mean daily discharge, in second+feet, of Thunder Bay River near Alpena, Mich.

[Drainage area, 1,260 square miles.]

»

0
Day. Jan. | Feb. | Mar. l Apr. | May. | June. | July. | Aug. ‘} Sept. | Oct. | Nov. | Dec.

2,072 | 1,237 | 993 | 1,262 | 2,060 | 576 | 689 | 809
1,808 | 1,038 | 639 | 1,159 | 3,265 | 616 | 1704 | 804
2,072 | 1,587 | 774! 964 | 554 | 612 30 | 564
2,897 | 1,522 | 655 | 444 548 | 641 860 | 377
2,008 | 1,267 | 844 | 596 610 770 | 3%
2,013 | 1,423 | 910 | 596 )
1,487 | 1,206 | 481 | 634| 373 | 616| 864
1,380 | 1,106 | 773 | 610 582 | 603 752
1,616 | 509 | 902{ 505 703 | 625 641 624
1,616 | 903 | 765| 503 817 | 587 | 406 | 652
1,254 | 973 718 20| 873, 604 | 806 591
1,447 600! 687 | 561 550 1161 754 | 643

g

(=
N
&
=)
=]
~r
®
&
E&8

2,095 531 | 548 561 702 97 . 891 670
1,532 451 20 507 574 946 | 1,000 646
1,421 522 657 508 ; 276 | 1,670 7 47

968 673 559 526 | 879 | 1,400 653 608

815 | 757 | 587 854 | 888 11,365 | 479, 608
701 | 603| 483, 825 | 898 1,181 | 906 | 595
590 ' 648 | 453 | 399 | 643 | 1,662 918 | 583

T AU RO 2,533 1 750 . 666 83| 853! 619 |1,301 e62| 506
P2 W IO FUUCI ST 3,350 | 630 , 603 | 349 | 481 1 639 | 1,246 | 930 | 490
3,38 52| 503 | 485 | 511 &8, 87| 73| 324

38 1 609 20 543\ 635 612 819 | 574| 522

ol 70| 58| 5191 519 535 760 474 481

3| S04 | d461] 433 | 164 690 720| 760 20

6| 560 376 | 483 | 596 | 624! 784! 725 | bB4S

1 7300 405 | 426 76| 523| 180 | 550 | 544

S| 967 | 491 | 310| 790, 475 798| 496 |  bbi

=

933 429 | 1,025 750 | 38 826 629 356
837 142 | 1,576 | 1,005 589 806 750 584
....... 1,841 954 |.......0 80 675

.
=3

@®
&
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13
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&
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=
=
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Mean daily discharge, in second-feet, of Thunder Bay River near Alpena, Mich.—Cont'd.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.

558 | 03| 720 (1,126 | 1,664 | 857 s390| T2 ao2| 347| 78| 7

534 | 245 | 627 1,280 | 1,451 | 906 | ss2| 751 20! 353 | B3| 70

505 | 410 | 1,026 | 1,127 | 1,283 | 931 | 517 ] 281| 21| 38| 799 | &7

488 | 410 1,070 | 983 | 1,105 | 999 | 346 | 787 | 20| 350 | 676 | 792

499 | 402 | ss2 | 1,082 11,603 1860 546 510 20 150 | 74| 732

528 | 410 | 896 | 622 |1,081 1,548 550 721 20| 851 | 892| 572

527 | 410 | 885 1,125 | 1,118 | 1,536 663 751 | 20| 952 | 1,047 20

519 | 893 | 766 | 1,113 1,149 | 1,186 913 | 747 | 47| 440|1,159 | 560

546 | 951 | 4p4| 1,127 {1,132| 983 813 | 72| 20| 561 | 749 | 550

0] s8|1,111| se2| o9 s15| 231| 21| 411,100 | 608

40| 1,126 [ 1,127 | 622 | 98| o6 | o32| 21| 21| 1,088 665

528 | 410 [ 1,326 | 1,081 | 1,125 | 672 48| 77| w2| 20 ro008| 733

527 . 410 [1,270 | 623 | 1,125 | 646 20| 698 | 432| 395|1,100| 739

527 | 369 | 2,159 | 1,108 | 1,066 | 1,014 | 721 79| 432 426 |1,145| 20

5307 03 |3,708 | 1,125 1,000 454 759 | 792 | 432| 6151455 | 654

553 | 251 2,368 1,047 1,014 ; 1,128 750 | 792 | 155 17| 720 | 546

565 | 410 | 2,237 [ 1,000 | 1,007 | 1,194 750 | 281 | 176 | 562 | 1,102 482

439 | 410 [ 1,700 | ss4| 120| 30| 3, 5| 177| es2!1,102| 482

528 | 410 | 1,668 | 903 | 593 | 727 | TM0| 8121 177 | 288 1,100 | 482

527 410 [ 1,801 | 621 | 728 | 564 | 530 | 794! 438 |1,208 1,144 | 463

521 | 410 | 954 |1,004 | 719 562 | S13| S06| 335| 766 1,086 | 20,

527 | 393 | 1,148 | 1,021 796 20| &10| 811 178| 618 | 87| 473

535 | 247 | 590 | 1,031, 14| 617 ®2| 808 | 178 | 621, 605 | ds2

490 | 410 | 1,200 | 1,047 1 1,184 | 529 750 | 231 | 176 | 665, 996 | 316

433 | 410 {1,386 | 1,037 | 1,112 489 | 70| 0| 174| 615 9| 71

%... 496 | 406 | 990 | 1,041 | 1,667 | 517 750, 831| 171| 580 s | 482
o SUUTUIN 490 | 420 o944, 6221838 | 583 20| 579 | 504| 797 906 | 463
e 450 | 500 11,086 | 1,664 | 1,702 | 628 988 | 720| 362| 957 88| 20
29, 270 | ... 1,055 | 1,664 | 1,450 | 20| €13 | 709 | 439 | 904 | 77| 482
80 e 68 (... 602 | 1,665 | 1,314 | 689 | 759 721 | B15| 945 485 | 42
S DO 270 |...... 1,099 ... 1,021 |ounnees £ R R g2 ... 233
‘ | 6so| 183 0| 95| 483

Mean...... 514 | 386 | 1,220 | 1,069 | 1,111 8101 699

aMill shut down; storage pond refilling September 1 to 12.
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Estimated monthly discharge of Thunder Bay River near Alpena, Mich.

[Drainage area, 1,260 square miles.]

Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum, Mean. fsgﬁéﬁ; I;;}éthl;;n
« mile.
1901.
April oL, 3,817 147 1,882 1.49 1.66
May . . 2, 397 | 582 1,490° 1.18 1. 36
June ... ... .. ........ 1,587 20 798 .63 .7
TOIY oo 1,841 20 931 .74 .85
Avgust .. ...l 1,262 20 641 .51 .58
September. .. ... ... ....... 3, 265 38 1,654 1.31 1.46
October... oo oo, 1,670 97 884 L7 .81
November . ....oooueeaaano.. 1, 000 30 515 41 .46
December ...... . ... ....... 809 20 414 .32 . 36
1902.
January .. ... ......._.. ’ 565 439 502 .40 .46
February ... ... 500 245 3721 .29 .30
March. . ... cieee . 3,798 454 2,126 1.31 1.51
April .o e 1, 665 621 1,143 91 1.02
MAY - - e 1,838 120 979 .78 .90
JUNE .« 1,869 20 044 | .7 .82
JULY .o 988 20 504 | .40 .48
AUZUSE -+ oo ! 932 231 582 .46 .52
N 504 204 22| .21 .24
October. .. ocooeo i i 1, 208 20 614 .48 .55
November ... ooioania ... |‘ 1,455 485 970 .77 . 86
December ........ ... i 837 20 428 .34 .39
The year ... _........... { 3,798 20 786 .59 8.03
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LOW-WATER MEASUREMENTS OF STREAMS NORTH OF
SAGINAW BAY, MICH.

Following roughly the coast line at a distance of 40 to 50 miles
northerly from Saginaw Bay to Mackinaw is what may be termed a
‘“fall line,” forming the border of the central plateau of the State. A
descent of 200 to 300 feet occurs here within a short distance. The -
longer streams, rising in the plateau at an elevation of 1,000 to 1,300
feet above sea level, make a rapid descent in crossing this slope. The
principal streams of the region, all of which are tributary to Lake
Huron, are as follows: ¢ .

Stream Drainage area

at mouth.
Square miles.
Rifle River ... ... eeeiaaaans 385
Au Gres River . e . 478
Au Sable River ... .. 1,932
Thunder Bay River ..__. e 1,267
Cheboygan River ... ... ... ... .. . ... ........ s 1,5%4

The rainfall of the basins increases as we pass downstream, ranging
from 25 or 30 inches a year in the vicinity of the sources to 35 or 40
inches at the mouths of the streams. The region is largely underlain
by Coldwater shales, some of which are nearly pure calcium carbon-
ate. There is a cover of Pleistocene deposits of varying thickness,
" the soil being largely sand, with wet plains, morainal hills, and
undrained hollows. All these features are conducive to the direct
retention of the precipitation. The ground waters, passing down to
the alluvial clay deposits of the lower lake extension, travel along the
clay horizon, entering the stream valleys as springs and seepage. At
the middle of the last century this region bore an almost incalculable
wealth of white-pine timber, which is now practically destroyed, leav-
ing the sand plain barren or covered with jack pines, with occasional
hard-wood swamp hollows. During the dry summer season of 1902
a series of discharge measurements were made on the streams of this
locality. In order that the drought during which the summer flow
was measured may be compar ed in intensity with those of other years,
the following table is given, showing the meteorological conditions
which prevailed while measurements were in progress:

a Horton, Robert E., Available Water Power of Michigan: Michigan Engineer, 1901, pp. 73-92.
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Rainfall, northern part of Southern Peninsula, Michigan.

- Precipitation in inches at—
Days on which rain
fell. Cheboygan. | Onaway. | Alpena. Mio. TE&?& Bxgscth. Omer.
|
1902.
August 10 ... ... Trace. 0.09 0.57 (V8170 AR PR R, .
August 11 ... ...l .. ...... Trace. .01 .14 0.13 | Trace. |-.......
August 13 ...l ) I PR PN P,
August 17 ....... e, b, 02 0L el
August 18 ....._.. 0. 66 .62 1.30 .50 R 2t 2 R DR
August 19 ... .|......... .10 228 PO IR RN I
Augast 20 ........ Trace. .08 .06 .24 | Trace. j......-. Trace
August 31 ... __.. .23 .05 .09 .38 .67 0.05 |........
September 1. _.._. J10 ool B P N PR J P
September 3 ...... L1610 .31 .12 .12 05 .. Trace.
September 4 .. ... .18 .24 .01 | Trace. |ooeoooofooeo oo doaaiaes
September 6 . __ ... Trace. |...._... a2 12 .32 .10 0.10
September 7 ......). ... ... l ________ 02 S RN I P .05
September 9 .. ... .| ... ... ‘ .5t .35 R .38 .56
September 10 ... e beeeeees 2 R O P
September 13 ... l .......... T B B Y (2 Y Y 3
I

The following notes relative to the several streams have been fur- .
nished by W. M. Gregory.¢ The elevations were obtained by aneroid
or from railroad profile.?

Au Gres River rises in Stiles Lake. A Inumbering-dam 8 feet high controls the lake
level. The greatest available fall occurs in the vicinity of the Detroit and Mackinaw
Railroad near Whittemore. The river is here at an elevation of 655 feet.

The East Branch of Au Gres River in gec. 28, T. 22 N,, R. 6 E., hag high banks and
flows over a rock bed. The fall is rapid.

Tawas River in Iosca County has its source in a small group of glacial lakes in sec.
31, T. 23 N, R. 7 E. It flows eastward between higk clay banks, and has an eleva-
tion at the southeast corner of sec. 24 of this township of 666 feet.

Pine River in Arenac County has a fall of 44 feet between Standish and Saginaw Bay.

Nearly all the streams have one or more small lumber dams constructed of logs,
many of which are abandoned.

The streams are located in an artesian basin which has recently been
extensively utilized. In some cases the flow from the large numbers
of wells undoubtedly increases the low-water stream discharge to
some extent. The flowing wells waste in some cases directly on the
sandy soil, their waters being absorbed and appearing later as springs
or seepage. In regions of clay soil direct drains are dug.to the water
courses.

a Preliminary Report on Geology of Arenac County, Mich., pp.21-23.
b In reference to the elevations given, it should be borne in mind that Lake Huron has an average
water-service elevation of 581 feet.
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In the limestone region north of Thunder Bay, there is also water-
shed leakage, occasioned Dby fissures in the lime rock. Through the
gradual sonthwesterly tilting of the State the basins of the streams
are undoubtedly increasing northward as far as Cheboygan River. In
the Cheboygan drainage basin are a series of coast lakes, probably
left as bhayous by the recession of earlier Great Lake extensions.
These have been encroached upon hy sand and silt, forming inland
lagoons lying below the 700-foot contour and having short outlets with
little fall. ‘

The following table gives the measured discharge and the drainage
areas of the several streams. The measurements were mostly made

by W. M. Gregory. :

Low-water discharge of streams north of Saginaw Buay.

‘ i . Recond-
Date. Stream. ’ Location. ‘ Se}gt()‘rtl’d- Dﬁl;é:fge ffagnggr
i ; wile.
1902. Lo ‘ Sq. miles.
Aug. 15 | Rifle River ....._.__. Omera _.____....___. ; 244.3 | 364 0.67
Sept. 2 [..... Ao oo Ao Po222.9 364 .61
13 A0 oo o | 07| a6 .79
Au Gres River..._... ‘ AuGresd .. ... .. “ 98.3 | 422 .23
8 | East Branch Au Gres - Near Au Grese....... ‘ 60. 2 ‘ 170 | .35
River. ) ! \
Aug. 19 | Tawas River_...__... Tawas City/ _.__..... 533 125 42
26 | Au Sable River _.._.. Bamfieldo. . ....._.. 1,026.0 | 1,425 72
Sept. 17 |..... A0 oo 0 L ogs0.0 | 1,495 .59
Oct. 7 ... A0 ceiiiieeen B ’ 9810 | 1,425 69
Aug." 27 | PineRiver........... " Indian bridge o 11L0 | 21 48
27 ... do ...l i Near Indian bridge?. i 106.0 231 .46
28 | Black River _........ | Near Black Riveri.--.i 30.0 65 .46
Sept. 4 | South Branch Thun- ' Below King Creek® .| 117.0 295 .39
der Bay River. 1 ‘ |
4 | North Branch Thun- | Mouth? ... ... ._.. | 13.6 200 J .06
der Bay River. ‘
Aug. 13 ‘ Thunder Bay River . ] 2 milesaboveAlf)enam 1,537.0 . 1,265 1.21
Sept. 14 \’ Ocqueoc River ...._.. " Brader bridge” ...... ‘ 8.5 58 .14
aGage 4.91. b Gage 4.85. cGage 5.28. dW. 8.14.4 below top left-hand abutment.

e Mcasured near mouth, north of Au Gres, Mich.
" f Water surface 10.45 feet below top of left-hand abutment.
v August 26, gage not set. September 17, gage 0.80. October 7, gage 0.72.
h Water surface 4.85 feet below top of left-hand bridge abutment.
i Measured 150 feet below Indian bridge; tributary to Au Sahle near mouth.
JStream fed by springs from Alcona morraine, Considerable fall utilized. -Water surface 8.1 feet
below top of bowlder on left-hand bank.
kSec.21, T. 31 N,, R. 7 E. Water surface 9.28 feet below top of left-hand abutment.
18ec. 83, T. 32 N., R. 7 E., mouth of river.
m At Red bridge, 2 miles below Fletcher dam.
nSec. 33, T. 35 N., R. 3 E.
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Low-water discharge of streams north of Saginaw Bay—Continued.

CHEBOYGAN RIVER DRAINAGE.

. Second-
Date. Stream. Location. Sf}%(élg'd' | Dl;flfé‘; 8¢ f:;&gg
; mile.
1902. ’ Sq. miles.
Sept. 8 | Black River.......... 5 miles above Black 175.0 369 0. 47
Lake.
12 | Rainy River ......... Near Onoway@... ... 7.8 100 .07
13 | Black Lake Outlet....| Near Sova®.__.. e 175.0 612 .28
15 | Cheboygan River __._| County house¢.______. | 522.4 939 .55
15 | Indian River .._..._.. Indian Riverd ... .._. 463.8 660 .47 .

aDrinker bridge, sec. 24, T. 35 N., R. 2 E.

b At covered bridge, sec. 18, T. 3¢ N., R. 2 E. Water surface 9.35 feet below top of right-hand
abutment,

c¢Sec. 18, T. 37 N., R. 1 W. Water surface 5.9 feet below top of left-hand abutment.

d Water surface 9.9 feet below top of left-hand abutment,

FOX RIVER DRAINAGE BASIN.

Fox River connects Lakes Poygan, Winnebago, and Butte des
Mortes with Lake Michigan; it enters the latter lake in Green Bay,
near the city of Green Bay. The principal tributary in this basin
is Wolf River, which rises in Forest County, Wis.. and flows south
into Lake Poygan.

Lake Winnebago is the largest inland lake in Wisconsin, being 26
miles long and having a maximuwm width of 10 miles. Its area is 212
square miles. The United States Geological Survey is maintaining,
in cooperation with the Wisconsin Geological and Natural History
Survey, the following stations in this drainage: On Fox River at
Omro, Oshkosh, and Wrightstown, and on the Wolf River at Winne-
conne. The Omro, Oshkosh, and Winneconne stations measure prac-
tically all the water flowing into Lake Winnebago, while the station
on the lower Fox River at Wrightstown measures all the discharge
from this lake. It is hoped that a careful analysis of the discharge
measurements secured at these stations will throw some light on the
rate of evaporation over water surfaces in this latitude.

FOX RIVER AT OMRO, WIS.

This station was established November 22, 1902, by L. R. Stock-
man. It is located on the city bridge in Omro, Wis. The gage isa
plain staff, graduated to feet and tenths. It is fastened to a pile in the
center guard pier. It is read twice daily by William Herner. The
stream is straight for a thousand feet both above and below the sta-
tion® the right bank is high, the left bank is low; neither is liable to
overflow. The bed of the stream is black loam. The initial point for
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sounding is on the right bank at a nail in the footboard of the bridge.
The bench mark is on the water table of the southwest corner of
Robinson’s store; elevation, 14.24 feet above zero of gage.

Elevation of bench mark No. 2, 8.97 feet above zero of gage.

The following discharge measurements were made during 1902:

November 22: Gage height, 4.60 feet; discharge, 680 second-feet.
December 13: Gage height, 4.50 feet; discharge, 600 second-feet.

Daily gage height, in feet, of Fox River at Omro, Wis.

Day. Nov. | Dec. Day. Nov.}Dec.‘ Day. Nov. | Dee.
—— : ‘
1902. c ’ 1902,
E R I U S I e B0 23 4.80
IR I 0T 1 SR D [ 4,50 || 24 . oiiieiinieieia]eaeaan 1,80
| 485 || T4 | .50 (| 25 oveeeeeeee 4.70 | 4.80
.| 4.65 15i4a0 P26, 4.75 | 4.70
e AT0 16 i 4550 2 i 4.60 | 4.70
A0 (| 17 e 450 | 28 o, 4.50 | 4,70
450 || 18 e 455 (|29 i, 460" 4.75
50 19 . 4,551 80 ceniniiiineenns 4,50 | 4.80
4.50 || 20 ... U R L 4.65 | 8L....... EARN | 4.80
.50 (| 21 Lo | 4.70
450 || 22 \ 4.80 .

FOX RIVER AT OSHKOSH, WIS.

This station was established November 26, 1902, by L. R. Stockman.
It was located at the Wisconsin avenue highway bridge in Oshkosh,
Wis. The gage was a plain staff, graduated to feet and tenths, and
fastened to the guard of the center pier. It was read twice daily by
the bridge tender. The channel is straight, both above and below the
station. The right bank is low, and the left bank is high; neither is
very liable to overflow. The bed of the stream is loam and clay. The
initial point for sounding is a nail in the footboard at the left end of
the bridge. Two bench marks are located on the piers of the bridge.
This station was discontinued soon after it was established, because it
was found that, as a vesult of its proximity to Lake Winnebago, the
elevation of the water depended as much upon the direction of the
wind as upon the volume of the discharge. - Besides, lumber rafts
anchored at this bridge made observations for discharge both difficult
and unreliable.

The following discharge measurement was made in 1902:

November 26: Gage height, 4.15 feet; discharge, 4,932 second-feet.
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.

Daily gage height, in feet, of Fox River at Oshkosh, Wis.

Day. Nov. | Dec. Day. Nov. | Dec. Day. Nov. | Dec.

......................... L05 1 12 - PN RPN B 1 |
......................... . ceeea-| 4.0 [P PPN I 9 1
....... ] 4015 ] 14 e 40 | 2] 405

: 4.1
4.1
4.1
4.1
4.1
4.1

FOX RIVER AT WRIGHTSTOWN, WIS.

This station was established November 19, 1902, by L. R. Stockman.
It is located on the highway bridge in Wrightstown, Wis. The gage
is a plain staff, graduated to feet and tenths, and fastened to the pile
in the guard to the center pier. It is read twice daily by Peter Van
Lieshout. The initial point of sounding is a nail in the footboard on
the left end of the bridge. The channel is straight for three-fourths
of a mile above the bridge, and for a short distance below. The right
bank is low and the left bank is high; neither bank is liable to over-
flow. The bed of the stream is gravelly loam. The bench mark is a
projecting stone in the northwest corner of the foundation of the
American House, 2 feet from the corner. Elevation above zero of
gage is 20.21 feet. Elevation above bench mark No. 2 is 12.46 feet.

. The following discharge measurements were made during 1992:
November 19: Gage height, 6.4 feet; discharge, 3,284 second-feet. -
November 20: Gage height, 6.4 feet; discharge, 3,238 second-feet.
December 11: Gage height, 6.6 feet; discharge, 3,563 second-feet.

Daily gage height, in feet, of Fox River at Wrightstown, Wis.

Day. Nov. | Dec. Day. Nov. | Dec. Day. Nov. | Dec.

1902. %
| U PR, 6.45 | 6.50 6.35
b U PP 6.45 6.50 6.30
: S, : 5.70 5.60
F R 6.55 | 5.50 5.50
6.50 6.55 6.35
6.55 6.45 5,60
5.50 6.40 5.45
5.75 6.40 6.25
6.40 6.45 6.40

6.45 1 21.......... feieenn 6.45 | 5.70
6.60 [ 22, . ... ...l 6.45 | b.45




300 STREAM MEASUREMENTS IN 1902, PART II. [o. 83

WOLF RIVER AT WINNECONNE, WIS.

This station was established November 24, 1902, by L. R. Stockman.
It is on the town highway bridge in Winneconne, Wis. The gage is
a plain staff, graduated to feet and tenths, and fastened to one of the
bridge piles. It is read twice daily by C. P. O'Toole. The channel
is straight both above and below the bridge. The right bank is high
and the left bank is low. They neveroverflow. The bed of the stream
is loam. The bench mark is on the water table in the northeast cor-
ner of the Union Bank; elevation, 12.81 feet above zero of gage.
The initial point of sounding is a nail in the foothoard on the left
bank.

The following measurements were made during 1902:

November 24: Gage height, 5.6 feet; discharge, 4,430 second feet.
December 15: Gage height, 5.4 feet; discharge, 1,144 second feet.

Daily gage height, in feet, of Wolf River at Winneconne, TVis.

| |
Day. ‘ Nov.| Dee. " Day.. ‘ Nov.i Dec, J‘ Day. Nov.| Dec,
1902 ‘ J 1902
12 e ‘ 5.40 \’ 2 S Y PR 5.50
13 e 5.40 || 24 ... 5.55 | b.£0
o B0 1 25 . ... 5.60 { b.ZC
I £ O SR 5,40 | 26 ... 5.55 | b.I0
T16 e [ 540 || 27 cooiiiiiiat, 5.50 | 5.£0
17 el et 10,40 1] 28 Ll 5.50 | 5.70
18 i e 5.40 | 20 ... .iiliiiiiat.. 5.60 { 5.70
19 oo 5,40 {1 80 ...l 5.50 | 5.70
20 i R IS (U0 3 R PO 5.50
21 i 5.50
22 | ...... J’ 5.50
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Dan River, measurements of . 19-21
Dawson, Ga., stream measurement near ... 164
Dead River, Michigan, fallof._.......... 245-246
measurements of ...............ooo.. 246-247

Deep River, North Carolina, measurements

Desplaines River, Illinois, gaging stations
on, descriptions of............ 174-175
Dublin, Ga., stream measurements at ......
Eau Claire, Wis., stream wmeasurements
166-167
Etowah River, Georgia, measurements of.. 148-
151,164
Euharlee, Ga., stream measurement near.. 164
Euharlee Creek, Georgia, measurementsof. 164
Fayette, W, Va., stream measurements at. 186-187
Fayetteville, N, C., rainfallat..............
stream measurements at ...
Flint River, measurements of, at Albany,
L€ N 114-117
measurements of, near Woodbury, Ga. 117-119
Flintstone, Ga., stream measurement near. 235
Flovilla, Ga., stream measurements near. 110-111
Fox River, Illinocis, gaging station on, de-

seription of ... ool 173
Fox River, Wisconsin, measurement of, at
Omro, Wis.....ooviiiaaoiinn. 297-298
measurements of, at Oshkosh, Wis ... 298-299
at Wrightstown, Wis_............... 299
- French Broad River, Tennessee, measure-
: ments of.........o......illlL 223
Friendsville, Md., stream measurements

182-184
Gaging stations, location of, map showing . 12,13
Gainesville, Ga., stream :measurements

125-127

Jackson, Miss., stream measurements near 164-165
John River, North Carolina, measurements

Jonathan Creek, Ohio, measurements of... 181
Judson, N. C., stream measurements-at.. 216-218
Kalamazoo River, Michigan, course and

character of basin of ........: 266-267

measurements of ... ...l 267271
Kanawha River, stream measurements in

basin of ... 185-200
Kinchafoonee Creek, Georgia, measure-

ments of..........ooillll 127,128

i Kingston, Ga., stream measurement near.. 164
Knoxville, Tenn., stream measurements

2 220-222

Lafayette, Ind., steam measurements at . 177-180
Lasalle,I11.,gaging station at,descriptionof. 172
Licking River, Ohio, measurements of... 181-182
Lima, Ohio, stream measurements near.. 240-241
Linville River, North Carolina, measure-

Little Ocmulgee River, Georgia, measure-
ments of ... iiiiiiiiiiiiis

113
Little River, Georgia, measurement of... 113,127
Little River, North Carolina, measure-
mentsof.......ooiiiiiiiial b1
Little Tennessee River, measurementsof. 216-218
Locust Fork of Black Warrior River, Ala-

bama, measurements of...... 159-161
Louisville, Ga., stream measurements near. 95
Lower Quinnesec Falls, Wisconsin, stream

measurements at.........o... 2556-257
Lumber City, Ga., stream measurements

b 01535 113
Luxapelila Creek, Mississippi, measure-
mentsof. . .o.iiiiiiiiiiaa 164

Macon, Ga., stream measurements at .... 107-109
Madison, Wis., stream measurements at . 170-171
Manchester, N. C., .stream measureménts

haTcr ceeenvanane . 51
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Marquette, Mich., stream measurements New River, N. C, stream measurements
TS TR 248-250 Ao eee et eeae 198-200

Maumee River, Ohio, gaging station on, Nolichucky Rlver, Tennessee, measure-
description of 239 mentsof........ ool 224-227
stream measurements in basin of .... 239-241 | Norcross, Ga., stream measurements near.. 127

Melrose, Wis., stream measurements at .. 167-168
Mendon, Mich., stream measurements at. 265-266
Menominee River, Michigan, drainage areas

[e) S 253
logs and lumberscaledon.............. 255
lumbermen’sdams on.................. 254
measurements of, at Lower Quinnesec

Fallg, Wisconsin.............. 255-257

near Iron Mountain, Mich ....... 257-258
tributaries of ...l 250-252
Meriwether, Ga.,stream measurementnear. 113
Merrill Wis,, stream measurements at.. ... 170
Michigamme River, Michigan, drainage
areasof... ...l 253
Michigan, dams on streams in,law concern-

NG oo 244
hydrographie featuresof............. 241-245
land and water surface of.............. 241
public water-supply systemsin ........ 243
rainfall in northern part of Southern

Peninsula ...l 205
timber floated on streams in 243
water power in usein....... 245

Middle Oconee River, measurements of ... 101-
103,113
Milledgeville, Ga., stream measurement at. 113

Millen, Ga., stream measurements near.... 95
Milstead, Ala., stream measurements at.. 134-136
Minooka, I11., gaging station near, descrip-

Mobile River, stream measurements in
basinof..........
Moncure, N, C., rainfallat.................
Monongahela River, stream measurements
inbasinof............... ... 182-185
Muntgomery,' Ala., stream measurements
At 133-134
Morganton, N. C., stream measurements

4T 5 O 184-185

[ P SN 127,128
Murphy, N. C., streamn measurements at.. 214-216
Muscoda, Wis., stream measurements at . 168-169
Muskegon River, Michigan, gaging station

on, deseriptionof.....[.........
Muskingum River, Ohio, stream |measure-

mentsin basinon............ 180-182
Nashville, Tenn.,stream measurementsat. 200-201
Neal, N. C,, stream measurements at....... 16-18
Necedah, Wis., stream measurementsnear. 169
Negaunee, Mich., stream measurements

11 246—247

tion of .........................

andnear.........cooeeueiiaan. 223-224

New River, measurements of, at Fayette,
W.Va .o 186-187
measurements of, at New Rivi er, . C. 198-200
at Radford, Va 190-191
at Weaversford, N. C . 194-197
near Oldtown, Va ... 191-194

Okoee River.

North Lansing, Mich., stream measure-

mentsat.....oooiiiiiieiiiaa. 279-283
Nottely River, North Carolina, measure-

mentsof................... 212-214
Nottingham, Ala., stream measurements

- 142-143
Oakridge, N. C., rainfallat. ... ............ 56

Oakdale, Ga., stream measurements near. 122-124
Ocmulgee River, measurements of, at Ma-
(1550 TR € - 107-109

measurements of, near Flovilla, Ga.... 110-

. 111,113

near Lumber City, Ga .............. 113

Oconee Creek, Georgia, measurement of ... 113

Qeo}I;ZBe River, measurements of, at Dublin,

[ S 95-99

measurements of, miscellaneous ....... 113

near Barnett Shoals, Ga........... 99-101
Ocqueoc River, Michigan, measurement of. 296 .

Ogeechee River, Georgia, stream measure-
mentsin basinof............... 95

See Toccoa River.

Oldtown, Va., stream measurements near. 191-194

Omer,' Mich., stream measurements at..... 286-

287,296
Omro, Wis.,, stream measurements at .... 207-298
Onoway, Mich., stream measurement near. 297

Oshkosh, Wis,, stream measurements at.. 298-299
Ottawa, Ill., gaging stations-at, descriptions

172
Ottawa, Ohio, stream measurements at.... 240
Ottawa River, Ohio, measurements of ... 240-241
Paint River, Michigan, drainage areas of .. = 253
Palos, Ala., stream measurements at..... 159-161
Peachtree Creek, Georgia, measurementof. 127
Pearl River, Mississippi, measurementsof. 164-165
Pedee River, North Carolina, rainfall and

floodson ...l 61
stream measurements in basin of ...... 60-68
Peoria, I11., gaging station near, description
Of e 172
Pigeon River, Tennessee, measurements
of.. 223-224
Pine River, Michigan, measurementsof ... 296
Pittshoro, N. C., rainfall at................. 55
Pleasant Valley, Ohio, stream measure-
mentsat.....oooiiiiiiiiiaas 181-182
Powells, Ohio, stream measurements at.... 181
Precipitation. See Rainfall.
Radford, Va., stream measurements at .. 190-191

Rainfall in Cape Fear River Basin, North

Carolina ...
in Michigan, northern part of Southern
Peninsula ...oovviiiiiiinia. 295
Rainy River, Michigan, measurement of .. 297

Randolph, Va., stream measurements at... 21-23

Ranger, N. C., stream measurements at.. 212-214
Red Cedar River, Michigan, measurements

Of e 283-284

Reliance, Tenn., stream measurementsat. 210-212
Rifle River, Michigan, course and charac-

terof basinof ... .......... ... 285

measurements of .. .. . 286-287,296
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River stations, location of, map showing... 12,13 | Tallapoosa River, measurements of, at Mil-
Riverside, Ala., stream measurements at. 143-145 stead, Ala .................... 134-136
Riverton mine, Michigan, stream measure- measurements of, at Sturdevant, Ala. 187-139
mentsat...................... 259-262 at Tallapoosa, Ga.......ccoveenoao. 164
Roan Creek, Tennessee, measurements of. 232-235 | Tawas City, Mich., streammeasurementat. 296
Roanoke, Va.,'stream measurements at.... 24-26 | Tawas River, Michigan, measurement of .. 296
Roanoke River, measurements of, at Neal, Tennessee River, measurements of, at Chat-
N 16-18 tanooga, Tenn................ 203205
measurements of, at Roanoke, Va...... 24-25 measurements of, at Knoxville, Tenn. 220-222
stream measurements in basin of ...... 15-25 stream measurements in basin of..... 202-235
Roaring Creek, Georgia, measurement of .. 128 | Terre Haute, Ind., siream measurements
Rock Creek, Georgia, measurementof ..... 235 Ab. ool 176-177
Rock River, Wisconsin, stream measure- Thunder Bay River, Michigan, measure-
ments in basinof............. 170-171 mentsof.. .. ............. 289-293, 296
Rockfish Creek, North Carolina, measure- Toccoa Creek, Georgia, measurement of ... 95

ments of 48-49
Rockhill, 8. C., stream measurements near. 71-73

Rockmart, Ga., stream measurements at... 164

Rocky River, South Carolina, stream meas-
urementsnear...._ ... .. .- 95

Rome, Ga., stream measurements at 146-148

Saginaw Bay, Michigan, streams north of,
low-water measurements of .. 294-297

Salisbury, N. C., stream measurements near. 61-64

Saluda River, South Carolina, course and

characterof ... ................. 70
measurements of ....................... 8486

Santee River, North Carolina, stream meas-
urements in basinof ._......... 65-86

gusta, Ga........... [, 87-89
measurements of, near Calhoun Falls,

N 90-92

. stream measurements in basin of ...... 87-95
St. Joseph River, Michigan, course and

charactérof basinof............ 262

measurements of, at Buchanan, Mich. 262-265

at Mendon, Mich . 265-266

Selma, Ala., stream measurements at.... 131-133
Seneca, Ill., gaging station at, deseription

Of e e 173
Siloam, N. C., stream measurements at .... 64-68
Slocums Grove, Mich., stream measure-

mentsat...........o...... —e.. 277279
Smileys Falls, N. C., water powerat....... 28
Soapstone Mountain, North Carolina, rain-

fallat ... ooilll. 55

South Boston,Va., stream measurements at. 19-21
Southern Pines, N. C., rainfall at 54

Sova, Mich., stream measurements near... 297
Standingboy Creek, Georgia, measure-
mentof. .. ... ..o...o....l.. 128
Staunton River, measurements of.......... 21-23
Sturdevant, Ala., stream measurements
ab. .ol 137-139
Sweetwater Creek, Georgia, measure-
“mentsof.........o.oool 127,128
Talking Rock Creek, Georgia, measure-
mentof.... ... ... 164
Talladega Creek, Alabama, measurements
Of e 142-143
Tallahassee Shoals, Georgia, stream meas-
urement at ..... esescsvnenasesee 113

Toccoa Falls, Georgia, stream measure-
mentat.. ...l 95
Toccoa River, measurements of_.......... 208-210
Tombigbee River, Mississippi, measure-
mentsof............... . 161-163
Tuckasegee River, measurements of ..... 218-220
Tuscaloosa, Ala., stream measurements
ab. it 154-156
Wabash River, Illinois, altitudes and dis-
tancesalong.................... 176
measurements of, at Lafayette, Ind.. 177-180
at Terre Haute, Ind .............. 176-177
Wadley, Ga., stream measurementsat..... 95
Watauga River, Tennessee, measurements
(5 N 229-232
Water power in use in Michigan .. 245
Wateree River, North Carolina, course and
characterof .................... 69
Waterloo, 8. C., stream measurements .
6 1=72 5 84-86
Waterville, Ohio, gaging station at, descrip-
tionof ... . e 239
Waynesboro, Ga., stream measurements at. 95

Weaversford, N. C., stream measurements
194-147

Westpoint, Ga., stream measurementsat.. 119-121
Williamsons Swamp Creek, Georgia, meas-
urementsof ... ... 95
Winneconne, Wis,, stream measurementsat 300
Wisconsin River, measurements of, at Mer-
rill, Wis........o.oialll 170

measurements of, at Muscoda, Wis. 168-169

near Necedah, Wis ............... 169

Wolf River, Wisconsin, measurements of .. 300
Woodbury, Ga., stream measurements

b 1C: 1 N 117-119

Wrightstown, Wis., stream measurementsat 299
Yadkin River, measurements of, at Siloam,

R 64-68

measurements of, near Salisbury, N, C. 61-64
rainfall and floods on

stream measurements in basin of
Yazoo City, Miss., stream .measurements
L2 RS 235-238
Yazoo River, Mississippi, measurements
of..... s 235-238
Youghiogheny River, Maryland, measure-
ments Ofceeeeeeieneninnnennnns 182-184

O





