


PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY. 

The publications of the United States Geological Survey consist of (1) Annual Reports; (2) 
:Monographs; (3) Professional Papers; (4) Bulletins; (5) Mineral Resources; (6) Water-Supply 
and Irrigation Papers; (7) Topographic Atlas of the United States, folios and separate sheets 
thereof; (8) Geologic Atlas of United States, folios thereof. The classes number d 2, 7, and 8 
are sold at cost of publication; the others are distributed free. A circular giving complete lists 
may be had on application. 

The Professional Papers, Bulletins, and Water-Supply Papers treat of a variety of subjects, 
and the total number issued is large. They have therefore been classified into the following 
series: A, Economic geology; B, Descriptive geology; C, Systematic geology and paleontology; 
D, Petrography and mineralogy; E, Chemistry and physics; F, Geography; G, 1\>Iiscellaneous; 
II, Forestry; I, Irrig>ttion; J, Waterstor>tge, K, Pumping W>tter; L, Quality of water; M, General 
hydrographic investigations; N, Water power; 0, Underground waters; P, Hydrographic 
progress reports. 

The following Water-Supply Papers M'e out of stock, and c>tn no longer be supplied: Nos. 1-16, 
19, 20, 22, 29-34, 36, 39-40, 43, 46, 57-65, 75. Complete lists of papers relating to water supply and 
allied subjects follow. (PP=Professional Paper; B=Bulletin; WS= Water-Supply Paper.) 

SERIES I- IRRIGATION. 

WS 2. Irrigation near Phrenix,Ariz., by A. P. Davis. 1897. 98 pp., 31 pls. and maps. 
WS 5. Irrigation practice on the Great Plains, by E. B. Cowgill. 1897. 39 pp., 11 pls. 
WS 9. Irrigation near Greeley, Colo., by David Boyd. 1897. 90 pp., 21 pls. 
WS 10. Irrigation in Mesilla Valley, New Mexico, by F. C. Barker. 1898. 51 pp.,)1 pls. 
WS 13. Irrigation systems in Texas, by W. F. Hutson. 1898. 68 pp., 10 pls. 
WS 17. Irrigation near Bakersfield, Cal., by C. E. Grunsky. 1898. 96 pp., 16 pls. 
WS 18. Irrigation near Fresno, Cal., by C. E. Grunsky. 1898. 94 pp., 14pls. 
·ws 19. Irrigation near Merced, Cal., by C. E. Grunsky. 1899. 59 pp., 11 pis. 
WS 23. Water-right problems of Bighorn Mountains, by Elwood Mead. 1899. 62 pp., 7 pls. 
WS 32. Water resources of Porto Rico, by H. M. Wilson. 1899. 48 pp., 17 pls. and maps. 
WS 43. Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier. 1901. 

86 pp., 15 pls. 
WS '70. Geology and water resources of the Patrick and Goshen Hole quadrangles, Wyoming, 

by G. I. Adams. 1902. 50 pp., 11 pis. 
WS '71. Irrigation systems of Texas, by T. U. Taylor. 1902. 137 pp., 9 pls. 
WS 74. Water resources of the State of Colorado, by A. L. Fellows. 1902. 151 pp., 14 pls. 
WS 87. IlTigation in India (second edition), by H. M. Wilson. 1903. 236 pp., 27 pls. 
WS 93. Proceedings of first conference of engineers of the reel ation service, with accom

panying papers, compiled by F. H. Newell, chief engineer. 1904 . .361 pp. 
The following papers also relate especially to iri·igation: Irrigation in India, by H. JIL Wilson, 

in Twelfth Annual, Pt. II; two papers on irrigation engineering, by H. M. Wilson, in Thirteenth 
Annual, Pt. III. 

SERIES J-WA'l'EH STORAGE. 

WS 33. Storage of water on Gila River, Arizona, by J. B. Lippincott. 1900. 98 pp., 33 pls. 
WS iO. The Austin dam, by Thomas U. Taylor. 1900. 51 pp., 16 pls. 
WS 45. Water storage on Cache Creek, California, by A. E. Chandler. 1901. 48 pp., 10 pls. 
WS 46. Physical characteristics of Kern River, California, by F. H. Olmsted, and Reconnaissance 

of Yuba River, California, by Marsden Manson. 1901. 57 pp., 8 pls. 
WS 58. Storage of water on Kings River, California, by J. B. Lippincott. 1902. 100 pp., 32 pls. 
WS 68. Water storage in Truckee Basin, California-Nevada, by L. H. Taylor. 1902. 90 pp., 8 pls. 
WS 73. Water storage on Salt River, Arizona, by A. P. Davis. 1902. 54 pp., 25 pls. 
WS 86. Storage reservoirs on Stony Creek, California, by Burt Cole. 1903. 62 pp., 16 pls. 
WS 89. Water resources of Salinas Valley, California, by Homer Hamlin. 1904. 91 pp., 12 pls. 
WS 93. Proc ings of first conference of ene:ineers of the reclamation service, with accom-

panying papers, compiled by F. H. Newell, chief engineer. 1904. 361 pp. 
The following paper also should be noted under this heading: Reservoirs for irrigation, by 

J.D. Schuyler, in Eighteenth Annual, Pt. IV. 
[Continued on third page of cover.] 

IRR 98-2 



Water-Supply and Irrigation Paper No. 98 Series P, Hydrographic Progress Reports, 25 

DEPARTMENT OF THE INTERIOR 

UNITED STATES GEOLOGICAL SURVEY 

CHARLES D. WALCOTT, DIRECTOR 

REPORT 

OF 

PROGRESS OF STREAM MEASUREMENTS 
FOH 

THE CALENDAR YEAR 1903 

PREPARED UNDbR THE Dll{EOTTON OF F. H. NEWELL 

HY 

JOIIN o_ IIOYT 

PART H.-Southern Atlantic, Eastern Gulf of Mexico, and Eastern Mississippi River Drainage 

WASHINGTON 
GOVJ~JtNMF. NT PR !NT ING OFFICE 

1904 





CONTENTS. 

Letter of transmittal~ ___________________________________________________ _ 
Introduction _____________________________________ · __________ . _ .. __________ _ 
Acknowledgments ______________________________________________________ _ 
Southern Atlantic coast drainage ___________ : __________ . _________________ _ 

Roanoke River drainage basin _______________________________________ _ 
Roanoke River at Neal, N. C __________ . _________________________ _ 
Dan River at Madison, N. C _____________________________________ _ 
Dan River at South Boston, Va _____ . ______________ . _____________ _ 
Staunton River at Randolph, Va ____________________________ . ___ _ 
Roanoke River at Roanoke, Va _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __________ _ 

Cape Fear River drainage basin _____________ . ___________________ . ___ _ 
Cape Fear River at Fayetteville, N. C ____________________________ _ 
Rockfish Creek near Brunt, N. C _______________ .. ________________ _ 
Miscellaneous measurements _ , _____________ .. ____________________ _ 

Pedee, or Yadkin, River drainage basin _____________________________ _ 
Yadkin River near Salisbury, N. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ 
Yadkin River at North Wilkesboro, N. c ________________________ _ 
Miscellaneous measurements _________________ . ___________________ _ 

Santee River drainage basin _______ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ __________________ _ 
Wateree River near. Camden, S. C c ______________________________ _ 

Catawba River nearCatawba, S. C ______________________________ _ 
Catawba Ri~er near Rockhill. S. C ________ . _____________________ _ 
Catawba River near Morganton, N. C ___________________________ _ 
Broad River (of the Carolinas) at Alston, S. C ___________________ _ 
Saluda River near Waterloo, S. C _______________________________ _ 
Miscellaneous measurements ____________________________________ _ 

Savannah River drainage basin ______________________________________ _ 
Savannah River at Augusta, Ga _________________________________ _ 
Savannah River near Calhoun Falls, S. C _____ . __________________ _ 
Broad River. (of Georgia) at Carlton, Ga ________________________ _ 
Seneca River near Clemson College, S. C __________ . _ . ___________ _ 
Tugaloo River near Madison, S. C ___ . ____________________________ _ 
Miscellaneous measurements ______ .. _________ .. ___________________ . 

Ogeechee River drainage basin ______________________________________ _ 
Cannoochee River near Groveland, Ga ___ . ______________________ _ 
Ogeechee River near Millen, Ga ____________ . ___________ . ________ _ 
Williamsons Swamp Creek at Davisboro, Ga _. ___________________ _ 
Miscellaneous measurements ____________________________________ _ 

Altamaha River drainage basin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ ~ ___________ _ 
· Ohoopee River near Reidsville, Ga _________ .. ____________________ _ 

Oconee River at Dublin, Ga. ___________ . ________________________ _ 
Oconee River at Milledgeville, Ga . ___ . __________________________ _ 
Oconee River near Greensboro, Ga ___________________ . _________ . _ 
Apalachee River near Buckhead, Ga ____________________________ _ 

3 

Page. 

7 
9 

12 
13 
14 
15 
16. 

18 
21 
24 
26 
27 
29 
30 
30 
32 
35 
38 
38 
40 
42 
43 
45 
48 
51 
54 
56 
57 
60 
63 
65 
67 
70 
71 
71 
74 
76 
79 
80 
81 
84 
87 
88 
90 



4 CONTENTS. 

Southern Atlantic coast drainage-Continued. Page. 
Altamaha River drainage basin-Continued. 

South River near Lithonia, Ga________ ______ ____ __ __ ______ ______ 93 
Ocmulgee River at Macon, Ga _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 94 
Ocmulgee River near Flovilla, Ga_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 97 
Alcovy River near Covington, Ga _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ 99 
Miscellaneous measurements ____________________________ . _ _ _ _ _ _ _ _ 102 

Eastern Gulf dr~inage _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 104 
Apalachicola River drainage basin ________________ .. ________ .. _ _ _ _ _ _ _ _ _ _ 104 

Flint River at Albany, Ga _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 105 
Kinchafoonee Creek near Albany, Ga _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 109 
M uckalee Creek near Albany, Ga _________ . _______ . _________ .. _ _ _ _ 111 
Flint River near Woodbury, Ga _______ ·-- ____________________ --~- 113 
Chattahoochee River at West Point, Ga_ _ __ _ _ __ _ _ __ __ __ __ __ _ _ __ __ 116 
Chattahoochee River at Oakdale, Ga ____ __ __ _ _ _ _ __ __ _ _ _ __ __ __ __ __ 119 
Chattahoochee River near Norcross, Ga _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 121 
Chattahoochee River near Gainesville, Ga ____________________ . _ _ _ 124 
Miscellaneous measurements _______________ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 127 

Mobile River drainage basin ________________________ .. ___ . _ _ _ _ _ _ _ _ _ _ _ _ 128 
Cahaba R-iver at Centerville, Ala _____________________ c _ ~-- _ _ _ _ _ _ _ _ 129 
Alabama River at Selma, Ala _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 131 
Alabama River at Montgomery, Ala _______ .______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 134 
Tallapoosa River at Milstead, Ala _________ . _ _ _ __ _ _ __ _ _ _ __ __ _ ____ 135 
Tallapoosa River at Sturdevant, Ala_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 136 
Hilla bee Creek nearAlexander, Ala ________________________ . _ _ _ _ _ 139 
Talladega Creek at Nottingham, Ala _________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 142 
Choccolocco Creek near J enifer, Ala _______________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ 144 
Coosa River at R-iverside, Ala _________________________________ -~ _ _ 146 
Coosa River at Rome, Ga ______ . ___________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ 149 
Etowah Riverat Rome,Ga ____________________________________ 151 
Etowah River at Canton, Ga __ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 153 
Coosawattee River at Carters, Ga _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 156 
Black Warrior River at Tuscaloosa, Ala____________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 159 
Black Warrior River near Cordova, Ala __________________ --------· 161 
Locust Fork of Black Warrior River at Palos, Ala __________ ~_ _ _ _ _ 164 
Tombigbee River at Columbus, Miss_______________________________ · 166 
Miscellaneous measurements ___________ . ________ . _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ 169 

Pearl River drainage basin _________ . ________________________________ . 170 
Pearl River at Jackson, Miss _____________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 170 

Eastern Mississippi River drainage- _______________ " __________________ . _ _ _ 173 
Mississippi River near Sauk Rapids, Minn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 173 

Rum River drainage basin __________________ . -- ______ - __ ---- _- ___ ---- 175 
R urn River at St. Francis, Minn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ 17 5 

St. Croix River drainage basin_______________________________________ 176 
St. Croix River near Taylors Falls, Minn __ .. _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 176 

Chippewa River drainage basin____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 177 
Chippewa River near Eau Claire, Wis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 177 
Flambeau River near Ladysmith, Wis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 180 

Black River drainage basin ________ . __ . ________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 183 
Black River near Melrose, Wis ____________________________ . _ _ _ _ _ _ 183 

Wisconsin River drainage basin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 185 
Wisconsin River at Muscoda, Wis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 185 
Wisconsin River near Necedah, Wis _______________ .. __ _ ___ __ _ _ _ _ _ _ 187 
Wisconsin River at Merrill, Wis __________________________ -- ____ -- 190 



CONTENTS. 5 

Eastern Mississippi River drainage-Continued. Page. 
Rock River drainage basin___________________________________________ 192 

Rock-River below Pecatonica Creek, at Rockton, Ill _ _ _ _ _ _ _ _ _ _ _ _ _ _ 193 
Rock River above Pecatonica Creek, near Rockton, Ill _ _ _ 195 
Catfish River at Madison, Wis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 196 
Lake Mendota at Madison, Wis_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 198 

Illinois River drainage basin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 198 
Sangamon River at Springfie~d, IlL____ _ _____________ .. _ _ _ _ _ _ _ _ _ _ _ 199 
Illinois River near Peoria, Ill _______________ ·_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 199 
Illinois River near La Salle, IlL___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 202 
Illinois River at Ottawa, Ill_______________________________________ 204 
Fox River at Ottawa, IlL_______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 207 
Illinois River near Seneca, Ill__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 208 
Illinois River near Minooka, Ill _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 209 
Des Plaines River above Kankakee River near Channahon, IlL_ _ _ _ 212 
Des Plaines River above Jackson Creek near Channahon, Ill _ _ _ _ _ _ 213 

Wabash River drainage basin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 215 
White River (East Branch) at Shoals, Ind _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 216 
Lower Eel River at Cataract, Ind _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 218 
Wabash River at Terre Haute, Ind ______ ·--- ______ ____ _ 220 
Wabash River at Lafayette, Ind . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 220 
Tippecanoe River at Springboro, Ind _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 222 
Wabash River at Logansport, Ind _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 225 
Upper Eel River at Logansport, Ind_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 227 
Miscellaneous measurements ________________________ . _ _ _ _ _ _ _ _ _ _ _ _ 227 

Muskingum River drainage basin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 228 
Jonathan Creek at Powells, Ohio_________________________________ 228 
Licking River at Pleasant Valley, Ohio______________ _ _ _ _ _ _ 229 

Little Miami River drainage basin _______________ . ___________ . _ _ _ _ _ _ _ 231 
Little Miami River near Morrow, Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 231 
Miscellaneous measurements _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 232 

Scioto River drainage basin ______ . ___ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 233 
Scioto River at Columbus, Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 233 
Olentangy River at Columbus, Ohio_______________ _ _ _ _ _ _ _ _ _ _ 234 

McMahon River drainage basin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 236 
McMahon River at Steel, Ohio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 236 

Uross Creek drainage basin_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 236 
Cross Creek near Mingo Junction, Ohio _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 237 

Mahoning River drainage basin ___ :, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 238 
Mahoning River at Youngstown, Ohio___ ______ 238 

Allegheny River drainage basin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 240 
Allegheny River at Redhouse, N. Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 240 
Miscellaneous measurements _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 241 

Monongahela River drainage basin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 242 
YoughioghenyRiveratFriendsville, Md_______ __________ ________ 243 
CheatRivernearMorgantown, W. Va ___________________________ 245 

Kanawha River drainage basin_______________________________________ 246 
New River at Fayette, W. Va________ __ __ __ ____ ___ _ _ _____ ____ ____ 247 
Green brier River at Alderson, W. V a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 248 
New River at Radford, Va _________________________ .. _ _ _ _ _ _ _ _ _ _ _ _ _ 250 
New River near Oldtown, Va _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 252 

Cumber land River drainage basin_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 253 
Cumberland River at Nashville, Tenn _ _ __ __ _ ___ _ __ _ __ _ _ _ _ _ _ _ _ __ _ _ 253 
Miscellaneous measurements ______________ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 254 



6 CONTENTS. 

Eastern Mississippi River drainage basin-Continued. Page. 
Tennessee River drainage basin _______________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ 254 

Tennessee River at Chattanooga, Tenn ___________ . ___ .. _ _ _ _ _ _ _ _ _ _ _ 255 
Toccoa (Okoee) River near Blueridge, Ga _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 258 
Okoee River at McKays,_ Tenn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 259 
Hiwassee River at Reliance, Tenn. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 262 
Notteley River at Ranger, N. C ___ _____ ____ __ ____ ____ ____ ____ ____ 265 
Hiwassee River at Murphy, N. C_ ______ ______ __ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ 268 
Litt~e Tennessee River at Judson, N. Q___ __ _ _ __ __ __ __ _ _ _ _ _ __ _ _ _ _ _ 270 
Tuckasegee River at Bryson, N. C ________________________ "_ _ _ _ _ _ _ 273 
Tennessee River at Knoxville, Tenn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 276 
French Broad River at Oldtown, near Newport, Tenn_ _ _ _ _ _ _ _ _ _ _ _ _ 279 
Pigeon River at Newport, Tenn _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 282 
Nolichucky River near Greenville, Tenn __________________ . _ _ _ _ _ _ _ _ 285 
Holston River (South Fork) at Bluff City, Tenn _ ___ _ __ _ _ __ _ _ _ _ _ _ _ 287 
Watauga River near Elizabethton, Tenn_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ 290 
Miscellaneous measurements _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 293 

Yazoo River drainage basin _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 294 
Yazoo River at Yazoo City, Miss _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 294 

Big Black River drainage basin ____________________________ . _ _ _ _ _ _ _ _ _ 297 
Miscellaneous measurements ______________________________________ . 297 

ILLUSTRATIONS. 

Page. 

PLATE I. Map showing location of principal gaging stations maintained 
in 1903_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10 



-. 

LETTER OF TRANSMITTAL. 

DEPARTMENT OF THE INTERIOR, 
UNITED STATES GEOLOGICAL SURVEY, 

HYDROGRAPHIC BRANCH, 
Washington? D. C., March 23, 190.1,. 

SIR: I have the honor to transmit herewith Water-Supply Paper 
No. 98, which is Part II of a series of four papers numbered 97 to 100, 
-inclusive. These papers compose the Report of Progress of Stream 
Measurements for the calendar year 1903. Parts I and II of this 
report contain the results of the data collected from the territory east 
of the Mississippi River .. Parts III and IV are devoted to the data 
collected in the territory west of the Mississippi River. 

The work of assembling the data on which this report is based and 
also the preparation of the same for p~tblication has been under the 
immediate direction of John G. Hoyt, who has been assisted by Frank 
H. Brundage, L. R. Stockman, R. H. Bolster, H. J. Saunders, and 
W. A. Brothers. Special acknowledgment is due J\'Iaxcy R. Hull, 
district hydrographer for the Southern States, under whose super
vision the larger part of the data given were collected, for suggestions 
and help in their preparation. 

Very respectfully, F. H. NEWELL, 
Chief Engineer. 

Hon. CHARLES D. W A~COTT, 
Director United States Geological Survey. 
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PROGRESS REPORT OF STREAM MEASUREMENTS 
FOR THE CALENDAR YEAR 1903. 

PART II. 

By JOHN C. HOYT. 

INTRODUCTION. 

Dufing the calendar ye~r 1903 the work of measuring the flow of 
streams has been continued on the same general lines as in previous 
years. During 1903 special efforts have been made to collect such 
other information as will ~e of use in general hydrographic studieR. 
Reconnaissances have been made on many of the important rhTers in 
different portions of the United States, and much valuable data col
lected·in regard to floods, water powers, river profiles, etc. 

During 1903 the number of regular stations at which stream meas
urements are being made has been steadily increased, so that at the 
close of the year systematic measurements were being carried on at 
approximately five hundred points. The stations are distributed so as 
to best cover the needs of the various States and Territories. The loca
tion of principal gaging stations is shown on Plate I. This expansion 
of the work is the result of the constantly increasing demand from 
engineers and the general public for the stream data collected by the 
Survey. The requests for information have been so numerous that 
the supply of publications containing the results has in many cases 
become exhausted. 

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

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

Part I. Northern Atlantic and Great Lakes Drainage. 
Part II. Southern Atlantic, Eastern Gulf of Mexico, and Eastern 

Mississippi River Drainage. 
9 



10 STREAM MEASUREMENTS IN 1903, PART II. [NO. 98. 

Part III. Western Mississippi River and Western Gulf of Mexico 
Drainage. 

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

larger drainages are, for convenience in arrangement, subdivided 
into smaller ones under which the data are arranged, as far as prac
ticable, geographically. 

These papers contain the data that have been collected at the regu
lar gaging stations, the results of the computations based upon these 
observations and other information that may be of use in hydro
graphic studies, including, as far as available, a description of the 
drainage area. 

For each regular station are given, as far as available, the follow-. 
ing data: 

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

facts about the locality and equipment as would enable the reader to 
find the station and make use of the equipment. The report also 
contains, as far as possible, a complete history of all the changes 
which have occurred since the establishment of the station and which 
affect the use of the data collected. 

The discharge-measurement tables give the results of the discharge 
measurements made during the year. This includes the date, the 
hydrographer's name, the gage height, and the discharge in second
feet. 

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

The rating table gives discharges in second-feet corresponding to 
each stage of the river, as given by the gage heights. It depends 
upon the general law that for streams of practically constant cross 
section the discharge is a function of the gage height; and. that like 
gage heights will have the same discharge. In its preparation the 
discharge measurements are plotted on cross-section paper to some 
convenient scale, using gage heights as ordinates and discharges as 
abscissas. Through t!wse points a smooth curve is drawn, which is 
the basis for the table. From this curve are tabulated, on forms 
prepared for the purpose, the discharges corresponding to each tenth 
of a foot on the gage. The first and second differences_between the 
successive discharges are then taken. These are adjusted on the 
assumption that there is a gradual increase in the discharge as the gage 
height increases, and the discharge values in the table are then 
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adjusted aecording to thm;e revised differences. In preparing the 
rating table all available data are l'rought into use, including special 
conditions which might affect the discharge. For high waters above 
the stage covered by discharge measurements the general rule is to 
extend the curve by a tangent line. In case the river overflows its 
banks a percentage of the discharge is added, depending on the depth 
and velocity of the overflowed portion. For stages below that portion 
of the curve which is fixed by discharge measurements the curve has 
been extended, following the general form of the determined lower 
portion. Notes under each rating table indicate those portions that 
are based on actual observation and those that are estimated. 

From the rating table and daily gage heights a table giving the 
daily discharge of the streams is prepared. From this the table of 
estimated monthly and yearly discharges and run-off is computed. 
This latter table gives in condensed form a summary of the results 
obtained from the observations made during the year at the station. 
In order to explain this table, the following definitions are given: 

The term "second-feet" is an abreviation for'' cubic feet per sec
ond." It is the number of cubic feet of water flowing by the gaging 
station every second. The column }waded "Maximum" gives the 
mean flow for the day when the mean gage height was the highest, as 
given in the rating table for that mean gage height. As the gage height 
is the mean for the day there might have been short periods when the 
water was higher and the corresponding discharge larger than given 
in this column. Likewise in the column "Minimum" the quantity 
given is the mean flow for the day when the mean gage height was 
lowest. The column headed "l\Iean" is the average flow for each 
second dudng the month. Upon this the computations for the two 
remaining columns in the table are based. 

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

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

It should be noticed that "depth in inches" represents the actual 
quantity of water produced during the period in questio.n, while 
"secon<l-feet" is merely ~. rate of flow into which the element of time 
does not enter. 

The results of the stream measurements and other hydrographic 
work performed during previous years by the United States Geo
logieal Survey can be found in the following Survey publications: 

1888. Tenth Annual Report, Part II. 
1889. Eleventh Annual Report, Part II. 
1890. Twelfth Annual Report, Part II. 
1891. Thirteenth Annual Report, Part III. 
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1892. Fourteenth Annual Report, Part II. 
1893. Bulletin No. ~31. 
1894. Bulletin No. 131, and Sixteenth Annual Report, Part II. 
1895. Bulletin No. 140. 

(NO. 98. 

1896. Water-Supply Paper No. 11, Eighteenth Annual Report, Part IV. 
1897. Water-Supply Papers Nos. 15 and 16, Nineteenth Annual Report, 

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

Part IV. 
1899. Water-Supply Papers No:-;. X5 to 89, inclusive, Twenty-first Annual 

Report, Part IV. 
1900. Water-Supply Papers Nos. 47 to i'i2, inclusive, Twenty-second Annual 

Report, Part IV. 
1901. Water-Supply Papers Nos. 1);), 66, and 75. 
1902. Water-Supply Papers Nos. 82 to 85, inclusive. 
1903. Water-Supply Papers Nos. 97 to 100, inclusive. 

A limited number of these are for free distribution, and as long as 
the supply lasts they may be obtained by application to the Director 
United States Geological Suryey. Aside from these, other copies are 
filed with the Superintendent of Public Documents, vVashington, 
D. C., from whom they may be had at a nominal price. Copies of 
Government publications are, as a rule, furnished to public libraries 
in the large cities, where they may be consulted. 

ACICNO\YJ_.EDGJ\1ENTS. 

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

'rhe following list, arranged alphabetically by States, gives the 
names of the resident hydrographers and others who have assisted in 
furnishing and preparing the data C'Ontained in this report: 

Alabama: District hydrographer, 1\f. R. Hall, assisted by J. M. Giles. Dr. E. 
A. Smith. State geologist, has paid the ~·alaries of the river observers at River
side, Nottingham, J enifer, Sturdevant, Alexander, and Centerville. Gage heights 
were furnished by R. C. McCalla, United States engineer, for the stations at 
Tuscaloosa, Cordova, and Palos, and by the United States Weather Bureau 
official, F. P. Chaffee, for Selma. 

Georgia: District hydrographer. 1\I. R. Hall, assisted by J. M. Giles. 0. P. 
Hall, F. A. Murray, and W. E. Hall. Prof. W. S. Yeates, State geologist, has 
paid the salaries of the river observers at Millen, Groveland, Davisboro, Reids
ville, Milledgeville, Greensboro, Buckhead. Flovilla, Lithonia, Covington, Nor
cross, Gainesville, Albany (Muckalee Creek), Albany (Kinchafoone Creek), Rome 
(Etowah), Canton, Carters, and Blue Ridge. J. M. Youngblood has furnished, 
without cost, gage heights for Augusta. The following Weather Bureau officials 
have furnished gage heights for the Weather Bureau stations, as noted in the 
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descriptions of stations: D. Fisher, Augusta, Ga.; J. B. Marbury, Atlanta, Ga.; 
J. R. Weeks, Macon, Ga., and F. P. Uhaffee, Montgomery, Ala. Transportation 
has been furnished by J. S. B. Thompson, general agent of the Southern Rail
way; by E. Berkley, superintendent of the third division of the Seaboard Air 
Line Railway: 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. Eagan, president of the Central of Georgia 
Railway; by J. H. Ellis, vice-president and general manager of the Atlanta, 
Knoxville and Northern Railway; by C. A. Wickersham, president and general 
manager Atlanta and West Point Railroad and Western Railway of Alabama. 
The above transportation was not confined to the State of Georgia, but was 
furnished also for the States of South Carolina, Alabama, Mississippi, and Ten
nessee. 

Illinois: District hydrographer, E. Johnson, jr., assisted by E. H. Heilbron, 
assistant engineer sanitary district of Chicago. 

Indiana: District hydrographer, E. Johnson, jr., assisted by F. W. Hanna, 
assistant engineer; H. C. Lootz, assistant engineer; George E. Waesche, of the 
engineering department of Purdue University. Acknowledgment should also 
be made to .Joseph M. Steiner and 0. H. Griest, who have assisted the Survey 
in establishing and supplying voluntary reading at Cataract and Shoals, Ind., 
respectively. 

Minnesota: District hydrographer, E. Johnson, jr., assisted by L. R. Stockman, 
assistant engineer, and W. R. Hoag, of the engineering department of the Uni
versity of Minnesota. 

North Carolina: District hydrographer. M. R. Hall (and E. W. Myers for a 
part of the year), assisted by B. S. Drane and 0. P. Hall. 

South Carolina: District hydrographer, M. R. Hall (and E. W. Myers for a 
part of the year), assisted by B.S. Drane, J. M. Giles, F. A. Murray, and W. E. 
Hall. 

Ohio: District hydrographer, E. Johnson, jr., assisted by Benjamin H. Flinn, 
C. L. Bushey, and R. W. Pratt, engineer State board of health. Acknowledg
ment should also he made to Dr. C. 0. Probst, secretary State board of health, 
Ohio, for assistance rendered, and to the Baltimore and Ohio Railroad for passes 
issued to E. Johnson, jr., and R. W. Pratt. 

Tennessee: District hydrographer, M. R. Hall (and E. W. Myers for a part of 
the year), assisted by J. M. Giles, 0. P. Hall, and B. S. Drane. Gage heights for 
stations at Chattanooga, Knoxville, and Nashville were furnished by the United 
States.Weather Bureau officials, L. M. Pindell, Chattanooga, and H. C. Bate, 
Nashville. 

Wisconsin: District hydrographer, E. Johnson, jr., assisted by L. R. Stockman, 
assistant engineer. Acknowledgment should also be made to Prof. L. S. Smith, 
of the engineering department of the University of Wisconsin, for material 
assistance rendered. 

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 con
siderable fall. Across the Piedmont Plain their valleys are wide and 
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their flow in general is sluggish, with oecasional falls over rocky beds. 
Many of them have falls that coul.I be utilized for water power, and 
it is largely to that end that data of tho flow arc 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. Gaging 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 'vill be extended. 

In this report the drainage areas in this section from which data 
have been received during 1903 have been grouped as follows, and 
arranged geographically from north to south: 

Roanoke, Cape Fear, Pedee or Yadkin, Santee, Savannah, Ogeo
chee, and Altamaha river basins. 

ROA~OirE RIVER DRAINAOJ;J BASIN. 

Hoanoko Hiver drains a total area of about D,200 square miles and 
empties into Albemarle Sound a short distance below Plymouth, N. C. 
It is navigable at all stages for 120 miles to 'Yeldon, N.C., where the 
river crosses the fall line. 

,.rhe 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 t,llC name "Roanoke" is also 
applied to the upper waters of Staunton River. These streams drain, 
respectively, 3, 798 and 3,546 square miles. ,.rhe 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 
of the Blue Hidge southwest of Hoanoke and Salem, being kno,vn in 
this part of its course as the Hoanoke, and flows at first northeast, 
then southeast 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 southeast, through Stokes County, N. C., then north
east through Rockingham and Caswell counties, N. C., and through 
Pittsylvania, Halifax, and ::\lecklenburg 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 to decide this matter. The amount of 
rainfall is evenly distributed throughout the year. This resuUs in a 
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variable flow, Hince it, iH probable that the evaporation is comparatively 
1arge. 

The freHhetH oiL the river are violent, and the fluctuations of height 
occur with great, rapidity. Hises of 50 feet and over have been noted 
at "\Veldon, and freshets in which the rate of rise is 10 feet a day or 
more are frequent,. 

Gaging stations were maintained by the United States Geological 
Survey during 1903 on the Roanoke River proper at Neal, near Kel
ford, N. C.; on the Roanoke (upper portion of the Staunton) at Roan
oke, Va.; on the Dan at South Boston, Va., and at Madison, N. C., 
and on the Staunton at Randolph, Va. 

ROANOKE RIVER AT ~EAL, N. C. 

This station was established on July 27, 18D6. It is located at the 
Norfolk and Carolina Raih;oad 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 
from the zero of the rod to the outer rim of the pulley is 2.4:7 feet, and 
the distance from the end of the weight to the pointer on the wire is 
44. ()(j feet. 

The sedion 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 
was the bridge watchman, "\V. ~1. Adams, of Neal, N. C. The station 
was discontinued JHay 31, 1D03. 

The observations at this station during 1 !103 have been made UIH1er 
the direction of :E. \V. Myers, district hydrographer. 

jliean daily gage heigh~, in feet, of Roanoke River at Neal, N. C., for lfJ08. 

~-- J= F'eb. Mar. Apr. May. I: Day. I Jan. I Feb. I Mar.! Apr. May 

1 ______ ·----- 9.20 17.30 18.40 24.80 20.00 1: lj ______ ------ 12.00 19.00 17.00. 24.6.1} !).00 
2 .. _________ 9.30 16.40 22.4o 25.25 18.80 

1

_

1 18 ___________ 11.25 23.fio 15.7o 124.10 s.75 
3 ____________ 9.30 14.60 23.f>() 25.3i) 17.00 • 19 ____________ 11.25 29.20 14.60 2"2.60 tl.f>() 

4_ ___________ 21.25 13.30 23.70 24.45 15.50 120 ____________ 10.65 25.60 13.70 20.70 8.80 

5-----------· 23.5.5 12.10 22.20 23.50 14.30 ,
1

12L .. _________ I 9.95 29.30 13.00 19.00 R.Oil 
6 ____________ 25.oo 21.90 20.10 22.80 13.80 I 2"2 ____________ : 9.7o 27.80 15.1o 18.70 7.9o 

7 ____________ 26.55 23.15 18.10 21.00 13.20 i• 23------------!.13.10 25.90 23.05 18.70 7.70 
3 ____________ 26.60 23.20 16.70 20.40 12.50 24 ____________ 17.40 23.60 25.15 21.10 7.50 
9 ____________ , 24.80 22.50 16.50 21.30 11.80 i' 25 ____________ 16.50 21.20 29.30 21.20 7.55 

10 ____________ 22.50 22.20 16.40 23.05 11.35. 26 ____________ 14.90 19.00 30.35 20.40· 7.85 
n ____________ 19.00 21.80 17.20 24.00 10.80! 27 ____________ 13.30 17.20 30.20 20.70 s.oo 

12 .. ---------- 17.60 21.10 17.00 24.25 10.30 I 28 ............ 12.1() 15.70 29.05 22.10 8.,1}() 
13 ____________ 17.50 21.90 18.22 23.30 9.95 29 ............. 11.60 26.60 22.45 9.70 

14 ____________ : 16.80 23.70 18.65 21.60 9.60 30 ____________ 17.40 24 80 12"2 30 10 80 
15 ____________ 115.40 21.80 18.65 23.45 9.40 ;n ____________ 20.00 24:40 ___ · ____ ----~--
16- ----------- 13.50 20.60 18.20 24.35 9. 20 

I 
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Rating table for Roanoke Riva at Neal, J.V. C., from Jan nary l to 11-Iay :31, 1.903. 

Gage Discharge. Gage Dl~oha••ge_l' .. G~ge • !1 Gage 
Discharge. height. height. 

i height. D1seharge. 
1

j height. 

----- ---"-

Secmt~~fed.l\ -~~eet. &mnd-feei ]' Feet. Second-feet. Feet. Feet. Second-feet. 

7.5 6,705 11.5 10,9.'10 ! 
1;"). 0 16,180 : 23.0 35,500 

8.0 7,200 12.0 11.030 I 16.0 16,930 24.0 41,000 

8.5 7,700 12.5 12,130 17.0 18,530 25.0 46,500 
9.0 8,200 13.0 12.730 18.0 20,280 26.0 52,195 

9.5 8,730 13.5 13,380 19.0 22, 130 27.0 59,000 
10.0 9,280 14.0 14,030 20.0 24,230 28.0 66,500 

10.5 9,830 14.5 14,730 21.0 26,630 29.0 74,000 

11.0 10,380 15.0 15,430 22.0 30,000 30.0 82,000 
----

Rating table for 1903 same as that for 1902. 

Estinwted nwnthly discharge of Roanoke River at Neal, N. C., for 1903. 

[Drainage area, H,717 square miles.] 

Diseharge in seeond-feet. Run-off. 

Month. Second-
Maximum. Minimum. Mean. feet per Depth in 

square inches. 
mile. 

----- -------- ___ I 

January ______ . ____ _ 56.277 8,412 20,798 2.39 2.76 
February_" _____ _ 76,400 11,630 33,081 3. 79 3. 95 
March _ _ _ _ _ _ ___ _ 84.800 12,730 32,985 3.78 4.36 
April _ _ _ _ _ _ _ " ___ 41'3.493 21,57[) 33,880 3.89 4.34 
May 1-30 _______________ _ 26,B90 6,700 10,676 1. 22 1. 36 

DAN RIVER AT MADISON, N. C. 

'rhis station was established 1\Iay 14, 1D03, by E. vV. :Myers, assisted 
by B. S. Drane. It is located at the Southern Railway bridge about 
one-fourth mile from Madison and one-half mile above the mouth of 
Mayo River. The standard chain gage with inclosed scale is located 
on the upstream side of the bridge in the sixth panel of the first span 
from the left end. The length of the chain from the weight to the 
marker is 35.24 feet. During 1!)03 the gage was read once each day 
by J. vV. Ward. Discharge measurements are made from the 
upstream side of the covered wooden two-span railway bridge and its 
wooden approaches. The initial point for soundings is the end of the 
guard rail of the trestle over the left bank. Distances are measured 
along the upstream guard rail and are marked with white paint. 
Above the station the channel is straight for about 600 feet and the 
current velocity is good. About 300 feet below the station the chan
nel makes an abrupt turn. 'rbe right bank is low and overflows. 
There is a long trestle approach to the bridge on this side, and all water 
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passes beneath the bridge and approaches. The left bank is low and 
overflows. There is a small stream entering from this side. The 
bed of the stream is sandy and probably permanent. There is but 
one channel at all stages. Bench mark No. 1 is the edge of the top 
of a large wire nail driven flush into the top corner of the wooden 
floor beam, which is beneath gage datum on the upstream side of 
the bridge. The point is indicated by the letters "B. M." in white 
paint. 'Vhen the gage rea<ls zero, the water surface is 34.10 feet below 
this bench marie Bench mark No. 2 is a standard iron bench-mark 
post set in cleared level ground on the left or south side of the rail
way track. It is 77 feet west of the initial point for soundings, and 9 
feet south of the south rail of the track. Its elevation above the 
water surface when the gage reads zero is 36.21 feet. 

The observations at this ~tation during 1903 have been made under 
the direction of J\L R. Hall, district hydrographer. 

Discharge measurements of Dan River at Madison, N. C., in 1903. 

Date. Hydrographer. Gage 
height. Discharge. 

----~-

Feet. Second-feet. 

May14 _____________________ E.W.Myers __ _ 2.05 950 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ________ _ 2.07 1,002 

June 18 ______________ _ ______ do ________ _ 2.05 731 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do 2.05 742 

July 18_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B.S. Drane _____ _ 1.17 683 
Do ____________________________ do _ _ _ _ _ _ _ _ _ _ _ __ 1.14 626 

August 26 ___________________ . _____ do _____ . _____________ _ 1.16 527 

October1 -------------------- _____ do _____________ _ .86 367 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ . _do ___________________ _ .86 396 

November 18 ______________________ do . __ . _ _ _ _ _ _ _ _ _ _ _ ___ _ 2.31 817 
December 21 ______________________ do ___________________ _ 2.07 748 

Mean daily gage height, in feet, of Dan River at J.lfadison, N. C., for 1903. 

Day. May. I June. I July. Aug. Sept. Oct. 
I 

Nov. I Dec. 
------------I 

L__________________________________ ________ 3.95 
i 2.00 8.35 1.30 0.95 0.85 0. 70 

2_______ _ _____ _ _ ____ _ _ _ ___ _ _ ____ _ ___ ___ _ ____ 2. 70 1.85 2.35 1.15 .85 .85 1.00 

3_.-----.--------------------------- -------- 2. 55 1. 75 1.85 1.10 .85 .90 .70 

4 ___________ ------------------------ -------- 2.20 1. 70 1.80 1. 05 .85 .85 .85 

5 _____________ ----------------------------- 4.00 2.50 1.70 1.00 .85 2.80 1.05 

6.--------------------------- ... -- ·- -------- 3. 60 3.15 3.35 1.00 .90 1.50 .90 
7 _____________ ---------------------- 17.25 17.00 2. 75 1.70 .90 .85 1.00 .70 

8. ----·-- ------------ --·-·-- -------- 4. 80 4. 80 1.80 1.35 .90 2.00 .95 .90 

9.------------------ .... ------- ·---- 4. 20 4. 20 1.65 1.30 4.65 2.30 .90 .95 

10_ ------------------.--------------- 5. 65 5. 65 1. 60 1.30 1.30 1.10 .95 .90 

11 .. ----------- .... ------------------ 3. 45 3. 45 1.65 1. 70 1.10 .95 .90 .75 

12.---------------------------------- 3. 00 3.00 1. 75 1. 75 1.10 .90 .95 1.00 

13----------------------------------- 2.55 2.rm 6.10 1.10 1.00 .90 .90 1.15 

IRR 98-04-2 
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lllean daUy gage height, in feet, of Dun River, ete.-Continued. 

July. 

Aug. I"""' 
:J. 75 1. 00 0. 90 
2.25 6.60 . 90 

1.80 2.B5 .90 

------------~-~-----T-- - ------- -

14 .....• ----· Day.·------------~-~~~1-J-l-:-n-:l-~ i-------1---

15 ....... ------ ······ ............ ----! 2.00 2. 35 
16 .................................. ' 1.!)5 2.20 

Od. 
I 

Nov. Dee. 

~~~ ------

o.~5 I 0.90 1.10 
.85 I .85 1.00 
. 95 I .85 .70 

17- ---- ...... ---- . --- ... -- .... --- . . . . 1. 95 2. 10 1. 70 1. PO 5.70 1.10 1.30 .85 

18................................... 1.00 2.05 1.65 8.60 2.65 2.05 2.50 .55 
1. 60 2.[',() 1. 5o 1 

1.60 1. 85 1.201 
1.40 1. 75 1.15 
U:l5 1. 70 I 

LlO I 2.00 1. 60 1.05 
1. 40 1. 30 1.05 
1. 2.') 1. 25 1.001 
1. 25 1.15 .951 

19 ................................... : 1. 00 2.00 
20................................... 1.80 3.65 
21.. ... ------ .................. ------ 1.00 2.35 
22 ........................ ·.••........ 1.75 2.00 

23.---- ... ---.- .. -----.-----.- ... ---- 1. 70 3. 00 
24 ... -.-------.- ....... ----.- ....... - 1. 60 2.10 
25 ........ - .... ----- ............ ····· 1. 80 2.00 
26 ............. ------------ ..... ----- 2. 00 3. 85 

1.25 1.50 . 75 
1.00 1.10 1.00 
1.00 1.00 2.25 

.00 1. 05 1.35 

.90 .95 1.15 

.95 1.00 1.10 

.85 . 95 : 1.15 

.80 . 95 1. 45 

1. 20 1.20 .95 1 

1.10 1.10 1.00 ! 
27................................... 1.90 7.05 

28.--- .. -- .. -- .. -- .. ----- .. ---- .. ---- 3. 00 2. 80 . 

.80 .80 1.20 

.so . 75 1.10 

2.50 1.05 I 
. 95 I 

2.15 2.00 

·---~~-1 2.00 1.30 

29 ........ -----------.. ..... ......... 4.10 2. 75 
30 ... ----- .. -------------- ..... ------ 2. 75 2. 20 

31. .... -------- ...... -. ---- ...... ---- 2. 65 

.85 .90 1.00 

.85 

------~-1 
.85 

.80 . 75 

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 Nor folk and \V estern Railroad, which crosses the river at that 
place. On :May 18, 1903, B. S. Drane replaced the wire gage with a 
standard chain gage. The datum was not changed. The gage is 
located on the downstream guard rail near the center of the first 
span from the left bank. The length of the chain from the end of 
the weight to the marker is 35.02 feet. The observer is J. :Mercer 
East. Discharge measurements are made from the bridge to which 
the gage is attached. The initial point for soundings is the left end 
of the downstream guard rail. 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 o~ly slightly. 

Bench mark No. 1 is the sharp inner corner toward the left bank of 
the plate attached to the inner surface of the struts at the center of 
the left span and to the bearing of the wooden floor beam and tie. 
'The elevation of the top of the plate is 32.86 feet above gage datum. 

Bench mark No. 2 is the top of a standard copper bolt set in the 
capstone of the abutment of the viaduct by means of which the 
Southern Railway crosses the highway a short distance upstream from 
the Norfolk and \Vestern and Southern Railway crossing. Its eleva
tion is 30.65 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of E. G. Paul, distri<'t, hydrographer. 
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Discharge rneasurements of Dan River at South Boston, Va., 1:n 1.908, 

Date. Hydrographer. Gage Discharge. height. 
------

Feet. Second-feet. 

February 18 __ _ B. S. Drane _ _ _ _ _ _ ________ _ 22. 4fj 43,036 
March 27 ___________ _ E. C. Murphy ____________ _ 8.10 7,393 
May 18 ________________ _ E. W. Myers _______ _ 3.01 2,959 
May 19 ________________ _ _____ do _____________ _ 2.94 2,801 
June 23 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _____________ _ 3.59 3,044 

Do ____________________________ do ____________ _ 3.67 3,136 
August 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B. S. Drane _______________ _ 2.62 2,378 
August27_ ______________________ do __________________ _ 1.39 1,401 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 1. 44 1,389 
September 18 ______________________ do _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ 8.78 9, 411 
September 25_ ______ ____ _____ Paul and Sawyer ________ _ 1. 40 1, f519 
December 2 __________________ W. C. Sawyer ____________ _ 1. 51 1,258 

Mean daily gage height, in feet, of Dan River at South Boston, Va., for 1903. 

I I I I I I I __ Day. _] Jan~, _!<'•b.:_ Mar. ! Apr. May/une.

1 

July. Aug~~ Sept. Oct. Nov. Dec. 

L _ _ _ _ _ _ _ _ _ _ B.;)() :l 90 ~- ~ 1~. 651 ~- 2~ I :. ~) 6. 65 1. 90 • (a) l. ~2 1. 35 1. fl5 
2 _ _ _ _ _ _ 4. 25 B. 90 .. m L 9.5 n.1n I 6. 20 5. 00 2. 30 2. 00 1. 2'4 1. 42 1. 60 

3 ____________ 12.05 B.90 6.a.5 7.15 4.8014.001 B.5o 2.60 (<t) 1.20 1.40 1.62 

4__ _ _________ 18.80 5.45 5.65 7.75- 14·~ ~-HOI ~-~0 2.90 (a) 1.10 1.60 1.65 
5------ 15.[>5 b15.95 5.15 8.10 I 4 ;)()I B.HO 1.25 4.45 (a) 1.20 2.90 1.67 
(L___ _ ___ \l.lO 11.70 4.95 6.90 4.W 4.85 · 12.45 4.30 (a) 1.22 :uo 1.62 

7______ 6.90 8.85 4.90 6.10 4.50 8.3014.00 4.50 (a) LBO 2.75 1.62 

: ~~~~ ::~ ~:: ::~~ c~!::~ ~::I 1~:: ::: ~::~ ~:~ I~:~~ ~:~ ~:: 
10____ 4.95 6.75 5.35 13.95 4.30 5.75 2.50 2.30 (a) 3.85 1.70 1.45 
ll ______________ 4.70 U.85 6.().') 9.05 4.15 11.30 2.40 2.20 (a) 1.90 1.65 1.58 

12 ____ ------------ 5.10 14.20 8.05 6.HO 3.88 12.55 2.40 2.80 (a). 1.45 1.55 1.65 

13. __________ ------ 5.00 10.40 I 8.50 6.5513.85 5. 75 6.30 2.50 (a) 11.40 

1

1.48 1.67 
1L ________________ 4.80 6.90 7.35 6.HO 3.80 4.().'): 12.40 2.50 1.50! 1.35 1.4.'i 1.70 

15______________ _ 4.70 fl.10 6.UO 7.10 
1 

3.80 3.50 8.90 2.95 (a) 1.32 1.57 1.67 

16 _________________ 4.50 5.55, 5.90 7.10: 3.80 3.35 4.75 3.20 (a) 1.28 1.55 1.67 

17----------------- 4.40 18.35 5.20 i 6.90: 3.80 3.15 2.85 3.40 (a) 1.42 1.42 1.67 

18 ---. -- ----- - ----- 4. 40 d 2'4. 00 4. 70 I 6. 50 ; 3. 80 2 85 2. 70 4. 30 8. 40 1. j() B. 60 1. 67 

19___________ 4.40 19.20 4.30 6.50 B.35 6:0012.60 7.05 4.10 2.42 4.47 1.65 

20______ ~!.40 12.30 4.20 6.40 2.95 9.17 2.55 (a) 2.35 2.15 2.30 1.70 

2L__________ 4.50 6.55 4.65 j 6.30 2.90 9.05' 2.50 (a) 1.85 1.65 1.72 1.67 

22_____________ 4.85 5.55 15.4.5 6.30 2.90 5.95 2.25 (<t) 1.70 1.18 1.72 1.57 

23_____________ 4.65 5.25 21.05 6.30 2.80 4.30 1.9.5 (a) 1.60 1.50 1.72 1.52 

24._________ 4.45 4.85:23.15 6.BO 2.75 3.70 l.HO (a) 1.45 1.40 1.55 1.55 

25----------- 4.20 4. 70 21.70 6.30 2.95 3.20 1.80 (a) l.BS 1.35 1.58 1.40 
26 _________________ 4.20 4.45 11.70 6.30 3.10 2.85 i 1.70 (a) 1.35 1.48 1.57 1.40 

27----------------- 4.20 I 4.30 Ui5 9.80 3.30 2.70 I 1.60 1.40 1.85 1.52 1.58 1.55 
28 _________________ ! 4.10/ 4.6.:"). 6.40 8.70 4.70 2.60 1.60 (a) 1.3.5 1.45 1.58 6.95 

29 ________________ ; 4.10 ________ 1

1

5.80 7.15 8.20 5.67 1.50 (a) 1.3511.42 1.62 5.00 

30___________ 4.00 I ________ lUX) 5.45 9.25

1

1 7.75 1.55 (a) 1.35 1.30 1.72 2.00 

31___________ 4.00 1-------- 12.05 ________ 
1 

9.30 _______ 
1 

1.90 (a) ----- 1.48 1.62 

a No record. 
I> Highest record, 16.2 at 10 a. m. 

c Highest record, 17.7 at 4 p.m. 
d Highest record, 22.5 at 4 p. m. 
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Rating table for Dan River at South Boston, Va., from January 1 to December 
31, 1903 . 

. ---~-----,-,---------,---------,-,-------------~-~--------: 

Di""barge. i h'.;iil,"t., Di,;charge.lll h~ilht. Discharge. 1~4fht.l Discharge. 
Gage 

height. 

Feet. 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2.1 

2.2 

2.3 

2.4 

2.5 I 

2.6 

2.7 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

---1---- -~~:----

Second-feet. Feet. Second-feet. 1 Feet. Second-feet. Feet. I Second-feet. 

1, 185 1 3, 6 3, 240 ~.~ 8, 2 8, 110 13,2 15,260 

1,250 3,7 3,330 8.4 8,350 13,4 'I 15,610 
1, 320 3. 8 3, 420 8. 6 8, 610 13.6 15,970 

1, 390 3, 9 3, 510 8, 8 I 8, 870 13,8 16,330 

1, 465 4. 0 3, 600 9. 0 9, 130 14.0 16,700 

17,080 1' 540 4. 2 3' 800 9. 2 9' 390 

1,620 I 4,4 4,000 ~~ 9,4 9,650 

1, 700 4. 6 4, 200 9. 6 9, 910 

1, 780 4. 8 4, 400 I 9, 8 10, 170 

1, 860 5. 0 4, 600 ]I 10.0 10,430 

1, 940 5. 2 4, 800 li 10.2 10,690 

2, 020 5. 4 5, 000 10. 4 i 10, 960 

2,100 5. 6 5, 200 
1 

10.6 I 11,240 

2,180 li 
2, 265 1

1 

2,350 

I 

5. 8 5, 400 10.8 11,520 

6. 0 5, 600 11 .- 0 11' 800 

6. 2 5, 810 11.2 12, 100 

14.2 

14.4 17,460 

14.6 17,850 

14.8 18,250 

15.0 

15.2 

1.5. 4 

18,650 

19,060 

19,480 

15. 6 ! 19, 910 
15.8 ,, 20,350 

I 16.0 20,790 

16.5 

17.0 2,435 

2,520 

2,610 

2,700 

2,790 

2,880 

2,970 

3,060 

3,150 

6. 4 6, o3o I 11.4 12, 4oo 

6. 6 6, 250 . 11.6 1 12,700 I; 17. 5 

6. 8 6, 470 I 11. 8 13, 000 I 18. 0 

21,950 

23,170 

24,450 

25,840 

27,320 

28,860 
7. o 6, 690 I 12 o 13, 300 

7, 2 6, 910 I 12:2 13,620 
7.4 7,150 12.4 13,940 

7.6 7.390 12.6 14,260 

7. 8 7, 630 i 12.8 14,580 

8. 0 7, 870 ' 13.0 14,920 
I 

18.5 

19.0 

19.5 

20.0 

20.5 

21.0 I 
I 

30,460 

32, 130 

33,890 

35,800 

Tangent above 21 feet gage height. Differences above this point, 400 per tenth. 
Table well determined to 10 feet gage height. Above this point it is approximate. 



HOYT.) ROANOKE RIVER DRAINAGE BASIN. 21 

Estimateclnwnthly discharge of Dan Riv~r at South Boston, Va., for 1903. 

[Drainage area, 2,750 square miles.] 

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

Discharge in second-feet. 

39, 8oo I 3,510 
44,400 3,800 March ____ . _____ .. _ _ _ _ ______ _ 

April _______________________ _ 22,670 5,050 i 

May ________________________ _ 9,520 2.47?> i 

.Tune_ _ _ _ _ _ _ _ _ _ _ _ _ __________ _ 17,750 2,3f>O 
July _________________________ 16,700 1,465 
August (1-19and27)rt ___________________________ _ 
September (15 days)rt ________ . ___________________ _ 

October_. ____________________ 3,465 1,185 
November __________________ _ 

December ___ . _ . _____________ _ 
1, 3;')5 ' 

1, 376[ 

Mean. 

5,78fl 
4,389 
2,861 : 

2,133 
1,551 
1, 811 

1,811 

Run-off. 

Second-
feet per Depth in 
square inches. 
mile. 

2.16 2.49 
3.62 3.78 
3.67 4.23 
2.93 3.27 
1. 47 1. 69 
2. 10 2.34 
1.60 1. 84 

1.04 .77 
.78 .44 

. 56 .65 
.74 

.66 .76 
4, o7o I 

e, 635 I 

----------- _________ ____c ________ ·----

. 661 
_____ ._1_ _____ _._ ______ --'--

aN o record for missing days. 

STAUNTON RIVER AT RANDOLPH, VA. 

This station was originally established August 27, 1900, by E. W. 
Myers. It is located on the railroad bridge about five-eighths of a 
mile southwest of the Southern Railway station at Randolph, Va. 
The present gage was installed by B. S. Drane .lVlay 20, 1903. It is a 
standard chain gage and occupies practically the same position as the 
wire gage which it replaced. It is attached to the upstream guard 
rail in the middle of the second span from the left bank. The datum 
is the same as that of the original gage. The length of the chain 
from the end of the weight to the marker is 4a.13 feet. The observer 
is .J. E. Figg, the station agent. Discharge measurements are made 
from the bridge to which the gage is attached. The current is mod
erately rapid and has a well-<listributecl velocity. The channel is 
straight for a considerable clistanee above and below the station and 
has a width at ordinary stages of about 400 feet, broken by one bridge 
pier. ~rhe bed is composed mainly of firm material and is permanent. 
The bridge makes a small angle with the normal to the direction of 
the current. Bench mark No. 1 is the top of the floor beam nearest 
the zero of the gage scale at a point 0. 2 foot downstream from the 
adjacent tie. Its elevation is 42.01 feet above the gage datum. 
Bench mark No. 2 is a copper bolt set in the capstone on the down
stream side of the left abutment about 3 feet from the end of the 
ties. Its elevation is 36. !l9 feet above gage datum. 
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The observations at this station during 1903 have been made under 
the direction of E. G. Paul, district hydrographer. 

Discharge measurements of Staunton River at RanrlolJJh, Va., in 1903. 

Date. Hydrographer. 

:March 25_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B.S. Drane _______________ _ 

:March 27 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C. ::Murphy _____________ _ 
:May 20 ________ _ E.W.::Myers ____________ _ 
June 24 ___________________________ do ___________________ _ 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ do _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ 

August 8 ____________________ B.S. :Crane _____________ _ 

August 28 _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ do ___________________ _ 

Do_________________ _ _______ do _ _ _______________ _ 

September 2ti ________ _ Paul and Sawyer _________ _ 

December :1 _ _ _ _____ _ ___ W.C.Sawyer _____________ _ 

Gage 
height. 

Feet. 

24.20 
10.45 

:>.19 
il.32 
il.29 
4.59 

3.62 
3.61 
4.20 
3.82 

Discharge. 

8Pconrl-feet. 

24,730 
7,877 
3,095 
2,520 
2,490 
2,220 
1,451 

1,468 
1,877 
1,466 

Jllean daily gage height, in feet, of Staunton River at Randolph, Va., for 1903. 

i . I I ! I 
Day. .Jan. I Feb. i Mar. 

1 

Apr. i May . .June. 
1

.ruly. Aug. Sept. Oct. I Nov. Dec. 

}_~--~--~-~~=-fl.~- 7.70: 18.80- 1 15.70 --.;-_-~ 6.fl0 7.90--:-; 10.60 -~~~ 3.80 

2------------------ fi.GO G.!lO 12.30, 11.30 7.00 6.40 6.80 4.70 !UO 3.00 14.~1 3.00 
iL______ 1!1.110 6.i">fi !1.20: !1.70 7.00 6.10 6.30 5.10 fi.70 3.80 4.20 3.80 
4 __________________ 18.00 10.70 8.60 10.90 7.00 5.00 5.90 5.30 4-.fiO 3.70 ]4.r>O 3.00 

., __________________ 16.00 13.60 7.80 10.20 6.00 6.40 5.70 5.10 4.30 3.£0 4.80 4.10 

6________ 11.20 11.10 7.50 8.90 6.70 6.80 5.!">0 4.00 4.40 4.20 5.00 4.00 

'------------------ !1.10 8.ao 7.80 8.40 6.fi0 8.!lo fi.flO 4.7o 4.60 4.80 4.90 4.20 
8 __________________ 8.20 8.10 7.90 13.00 6.40 11.10 5.30 4.f>O 4.f'JO 6.60 4.(',() 4.10 

9 __________________ 7.20 8.10 9.40 13.40 6.10 7.W fi.OO 4.30 4.40 7.30 4.40 4.40 
10 __________________ 6.60 7.50 10.20 ll.f':J() 6.10 8.40 4.70 4.40 4.20. 6.40. 4.10 4.20 

1L________________ 7.80 7.70 9.00 !1.10 fl.OO 9.40 4.40 4.20 4.30 5.fl0 13.90 4.00 

12 __________________ 7.till 13.00 9.40 8.80 6.00 6.90 4.60 4.30 8.80 5.30 3.80 4.10 

13 __________________ 13.70 11.00 !UO !Ui(l 5.90 5.130 4.70 4.40 4.30 4.90 B.70 3."90 

14 __________________ 13.00 8.80 9.40 18.20 fi.OO fi.80 5.20 4.30 4.fl0 

1

4.70 3.90 4.20 

15 __________________ fi.70 8.00 8.60 12.80 5.80 5.70 5.40 4.20 5.40 4.90 4.10 4.10 

16 __________________ 5.80 8.40 8.00 1Ul0 5.60 5.40 5.30 4.130 7.80 5.10 4.20 3.80 

17__ ________________ 5.80 22.fl0 7.60 9.80 il.50 il.r>O il.OO 5.00 8.r>O 4.80 4.00 4.20 

18 __________________ 5.80 26.20 7.:!<1 8.HO 5.40 · fi.40 5.10 fi.50 15.30 4.70 3.90 4.40 

19 __________________ 5.55 16.8(} 6.00 7.40 5.30 I fi.JO 4.70 6.30 7.90 4.(}0 3.80 4.(i{) 

20 __________________ fi.20 10.10 6.75 7.50 1>.20 4.110 4.20 5.00 6.80 4.40 B.!JO 4.80 

2L _________________ 7.10 8.90 9.40 i 7.85 fi.10 5.00 4.00 fi.HO 6.80 4.80 4.00 4.fl0 
22 __________________ w.70 8.4o z1.8o 1 7.2o n.2o ~>.zo 4.5o :>.2o 6.1o 4.:zo 4.10 4.50 

23 ____ --------------1 9. ~0 
24____ ________ ______ 7.a0 
2fi____ _____________ G. 70 

: _: _:1,~~ 
211__ ________________ 18.40 

;)() __________________ 10.00 

ilL_______ 8.60 

7.80 24.00 I 7.40 !i.ilO i)_(l() 4.40 4.!)0 fi.40 4.00 4.20 4.60 

7. 40 26. BO 7. :)0 :>. i>O !>.10 4. 20 4. 80 4. 90 3. 90 4. 40 4. 80 

7.10 2'2.80 7.70 fi.80 1>.20 4.00 4.f:J() 4.20 4.10 4.20 4.!10 

6. 80 12.90 7. !)() :>. 70 6.4-0 3. 00 4.10 4. 00 4. 20 4.10 4. 70 

6. 5n 10.20 ll.tlO fi. no R. 10 3. 70 3. RO 4. 50 ' 4.10 4. 20 4. co 

11. oo !l. 40 11.45 13. :zo 1um 3. 80 3. 40 4. eo 4. 20 3. oo 4. 40 
8.fl0 

1B.4-0 

Hl.:lo 

H. HO 6. 40 10. f>O 3. HO B. 70 
8. ()() ().!)() 4. ()() 12.00 

fi. 80 4. 20 ] 1. 4-0 

4.il0 4.00 3.80 

4.oo i a.ro a.m 
13.80 

4.50 

4.80 

4.-«J 
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Rating table for Staunton River at Randolph, Fa., from January 1 to Dece~m~ber 
31, 1DO,J. 

----~------·" ------~~~--~~~--~-·-~~~-

I 
. h I Gafte Discharge. Gage I · i Gage Gage I D. h heig t. height. : DI&charge. ! height Disc arge. : height. 1sc arge. 

! I . 

i 
! 

I Seconrl-fPet. 
I 

Feet. Second-feet. Feet. i Second-fed. Feet. Feet. &cmul-fcd.

1 

3.4 1,310 5.4 I 2.8:10 7.8 I 4,860 11.8 9,080 
I 

3.5 1,370 5.5 2,910 8.0 0,040 12.0 9,320 
3.6 1,435 5.6 2.990 8.2 5,240 12.2 9,560 
3.7 1,000 G.7 3,070 8.4 0,440 12.4 9,800 
3.8 1,570 5.8 3,150 8.6 5,640 12.6 10,040 
3.9 1,640 5.9 3,230 8.8 0,840 I 12.8 10,280 
4.0 1, 715 6.0 3,310 9.0 6,040 13.0 10,520 
4.1 1,790 6.1 3,390 9.2 6,240 13.2 10,760 
4.2 1,870 6.2 3,470 9.4 6,440 13.4 11,000 
4.3 1,950 6.3 8,0:)0 9.6 6,640 13.6 11,240 
4.4 2,030 6.4 3.630 9.8 6.840 13.8 11,480 
4.5 2,110 6.5 3,710 10.0 7.060 I 14.0 11,720 
4.6 2,190 6.6 3,790 10.2 7,280 14.2 11,960 
4.7 2,270 6.7 3,870 10.4 7.500 14.4 12,200 
4.8 2,350 6.8 3,960 10.6 7.720 14.6 12,460 
4.9 2,430 6.9 4, o:m 10.8 7,940 14.8 12,720 
5.0 2,510 7.0 4,140 11.0 8, 160 15.0 12,980 
5.1 2,590 I 7.2 4.320 11.2 I 8,380 15.5 13,680 
5.2 2,670 7.4 4,000 11.4 8,600 16.0 14,400 
5.3 2,750 7.6 4,680 11.6 8,840 

Tangent above 1fi.8 feet. gage height; differences above this point, 1fi0 per tenth. 
Table above 12 feet gage height is a rough approximation. 
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Estimated rnonthly discharge of Staunton River at Randolph, Va., for 1903. 

[Drainage area, 3,076 square miles.] 

Discharge in second-feet. Run-off. 

Month. Second-
Maximum. Minimum. Mean. feet per Depth in 

square inches. 
mile. 

January ------- ------ ---- ---- 20,250 2,590 5,964 1. 94 2.24 

February --. - -- --- ---- ·--- -- 29,700 3, 710 7,768 2.53 2.63 
March _______________________ 29,850 I 3,915 9,579 3.11 3.58 I 

April ------ ---- -·- - -·---- ----- 13,960 I 4,320 7,038 2.29 2.55 
I 

May _______________________ -- 4,500 2,590 3,370 1.10 1. 27 
June _________________________ 9,200 2,430 4,147 1. 35 1. 51 
July _________________________ 4,950 1,500 2,445 .79 . 91 

August ---- --- ---- -- ---- - ·--- 9,680 1,310 2, 712 .88 1. 01 

September ----- ------- -- - --- - 13,400 1,570 3,272 1.06 1.18 
October ________ --- ---------- 4,410 1,500 2,191 .71 .82 
November ____________________ 2,510 1,500 1, 841 . 60 .67 
December _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 2,430 1,570 1,940 .63 . 73 

The year ____ ---- ---- 29,850 1,310 4,356 1.42 19.10 

ROANOKE RIVER AT ROANOKE, VA. 

This station was established July 10, 1896, by D. C. Humphreys. 
The original gage, of the old wire type, was replaced November 28, 
1903, by a standard chain gage installed by W. C. Sawyer. The 
datum is the same as t.hat of the gage which it replaced. The length 
of the chain from the end of the weight to the marker is 27.50 feet. 
Discharge measurements were made from the Walnut Street Bridge, 
at which the gage is located, up to July 21, 1903. Since that time 
they have been made from the Jefferson Street Bridge, at which the 
section is more suitable. The initial point for soundings is the left 
end of the downstream handrail. The channel is nearly straight and 
has a width of 160 feet between abutments, broken by one pier. The 
current is rapid. The bed of the stream is composed of coarse gravel 
and small bowlders. The right bank is above high water, bnt the 
left is liable to overflow at extreme flood stages. Bench mark No. 1 
is the downstream upper edge of the second floor beam from the left 
abutment. Its elevation is 21.98 feet above gage datum. Bench mark 
No. 2 is a standard copper bolt set in the face of the lower wing wall 
of the left abutment about 4 feet above the ground. Its elevation is 
19.71 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of E. G. Paul, district hydrographer. 
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Discharge rneasure1nents of Roanoke River at Roanoke, Va., in 1903. 

Date. Hydrographer. Gage Discharge. height. 

Feet. Second-feet. 

March 23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C. Murphy __ _ 6.92 6,846 
May 1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________ do __________ _ 2.01 701 
May13 _______________________ E. W. Myers _____________ _ 1. 40 349 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _________________ _ 1.40 350 

July 2L _ _ _ _ _ _ B. S. Drane ______________ _ 1. 03 146 

September 22_ Paul and Sawyer _________ _ 1. 35 316 

November 26____ W. C. Sawyer ___________ _ .90 120 

Mean daily gage height, in feet, of Roanoke River at Roanoke, Va., for 1903. 

Day. Jan. Feb. Mar 

1 ____________ ------------ 1. 20 (") :uo 
2------------------ ______ jl.25 (<1) 2.60 
g ______ ------------ ______ ! 4.10 1.60 2.30 
4 ________________________ 2.70 2.1012.10 
5 ________________________ 2.50 2.10 12.00 
6 ________________________ 2.20 2.2:} i 1.95 

7------------------------ 1. 95 2. 00 2. 00 
8 ________________________ 1. 85 1. oo i 2. oo 

1~~ ~ ~ ~ ~ -_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~:: ~: ~~ I :: ~ 
11 ________________________ 11.50 1.80 2.40 

12------------------------ 1.60 2.75 2.86 
13 ________________________ 1. 3li 2. 40 2. M 

~!::: ··:· .. :· -I:; :~ :~ 
17------------------------ 1. 40 8. 50 2.10 
18-- - - - - - --- - - - -- - - - - - - - - - 1. 31) 3. 50 2. 00 
19 ____________ ------------ 1.2i'i 2.60 1.90 
20 ________________________ 1.25 2.&> 1.80 

21. __________ ------------ 1.80 2.25 2.05 

22---------------- 1.95 2.10 2.15 
23 ___________ ------------ 1.70 2.00 6.'j'O 

24 ________ ------- ------- 1.60 1.95 4.8.5 

25.------------------- --- 1. 50 1. 85 3. so 
26 __________ ------------- 1.50 1.75 2.80 
27 __________ - ------------

28 ____________ ------------

29 ______ ------------------
30 __________ -------------

31 ____ ---------

1. 45 I 1.10 

2.3512.40 
2.40 ------

(a) ~-----
(") ------

2.55 

:z. BO 
2. 20 
4.80 

4. 75 

A,n·.jMay. Jnne. 

3. 20 12.10 1.50 

2. 90 1. 93 1.30 
2.60 1.85 1. 25 
2.90 1.90 1.10 
2.60 1.80 1. 20 

2.40 1. 70 1.25 
2.35 1.65 2.10 
2.40 1. 63 1.65 
2.45 1.55 1. 45 
2.65 1.53 2.10 
2.40 1. 50 1.90 
2.30 1.50 1.45 
2.20 1. 48 1. 50 

3.5.1 1.45 1.40 

3.00 1. 42 1.30 
2. 70 1.38 1.25 
2.50 1.38 1.20 
2.30 1.38 1.20 
2.15 1.35 1.20 
2.05 1.30 1.10 

I 2.10 1.30 1.15 
1. 95 1.25 1.10 
1. 90 1.25 1.80 
1. so 1.23 1.30 

1.80 1. 2.') 1.20 

2.45 1.33 1.20 
4.0.:') 1.30 2.10 

2. 90 1.20 1.80 

2.50 1.20 2. 90 
2.30 1.30 2.00 

------ ..... o -------1 ')-I 
a Gage broken. 

July. 

1.60 

1. 45 
1.40 

1.30 
1.28 
1.35 

1. 45 
1.35 
1.20 
1.18 
1.50 
1. 85 
2. 3.') 

2.00 
1.60 

1.30 
1.30 
1.25 
1.20 
1.10 
1.10 
1.10 
1.10 
1.05 
1.00 

1.05 

1.00 

.95 

1.00 
.98 

1. 00 

--

Aug. Sept. Oct. Nov. Dec. 
------

1.60 2.05 1.00 1.00 0.65 

1.40 1.20 1.00 1.00 .90 

1.20 1.08 .98 1.00 .90 

2.60 1.00 1.00 1.00 .80 

1.80 .95 .98 1.15 .95 
1.35 .90 1.00 1.25 .85 
1.20 .90 1.00 1.20 .90 
1.10 .90 2.10 1.10 .80 

1.08 2.10 1.50 1.10 .80 

1.00 f80 1.25 1.05 .80 

1.05 1.10 1.15 1.00 .70 
1.05 1.05 1.10 1.00 . 75 

1.00 1.00 1.05 1.00 .95 
1.00 .95 1.0.') 1.00 .90 
1.30 .95 1.03 1.00 .85 
1.15 .90 1.00 1.00 .65 

1.15 6. 75 1.15 1.00 .65 

1.18 2.60 1.45 1.10 .95 

1.15 2.40 11.20 1.10 .00 
1. 20 1. 00 1.15 1.00 .95 

1.10 1. 45 1.10 1.00\ 1.20 
.95 1.35 1.0.') 1.00 1.05 

.95 1.30 1.05 
.981 

1.00 

.95 1.2.1 1.05 1.00 .95 

.90 1.20 1.05 1.00 1.00 

.S.I) 1.15 1.0.') 1.05 1. 20 

.88 1.15 1.00 1.00 1.00 

.90 1.13 1.00 .80 1.10 

.90 1.13 1.00 .85 1.10 

.90 1.os I 1.00 .90 .85 

1.50 .65 -- ----' 1. 00 -----
I 
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Rating table fm· Roanoke River at Roanoke, Vet., from January 1 to December 
31, ][i03. 

0.6 76 1.6 

.7 85 1.7 

.8 99 1.8 

.9 121 1.9 

1.0 151 2.0 
1.1 189 2.1 

1.2 237 2.2 

1.3 290 2.3 
1.4 347 2.4 
1.5 405 2.5 

---

charge. 

nul-feet. 

1 
1 

463 

521 

580 

641 

707 
785 
865 
955 

'045 
,135 

II 

I 

I 

I 

Disch=ge·l Gage Gage 
height. height. Discharge. 

--- ---

Feet. 
I 

8econd-feet.l Feet. Second-feet. 

2.6 1,230 3.6 2,390 
2.7 1,330 

I 
3.7 2,515 

2.8 1,435 3.8 2,645 
2.9 1,545 3.9 2,775 
3.0 1,660 4.0 2,905 
3.1 1,780 4. 1 3,040 
3.2 1,900 4.2 3,175 
3.3 2,020 I 4.3 3,310 
3.4 2, 140 4.4 3,445 
3.5 2,265 4.5 3,580 

Table tangent above 4 feet gage height. Differences above this point 135 per 
tenth. Table well determined to 2.20 feet gage height. Above 2.2 feet table is 
determined by two flood measurements. 

Estimated nwnthly discharge of Roanoke River at Roanoke, Va., for 1903. 

[Drainage area, 38R square miles.] 

Month. 

January 1-29 a ___ _ 

February 8-28 a_ 

March ________ _ 

April ____________ _ 
May _ _ ________ _ 

.Tune_ 
July ______ _ 

Angnst __ 

Septem her ___ _ 

October __ _ 

November_ 

December 

--

Discharge in s_e_c_o_n_d--fe_e_t_. ----~~ ~::;_---. 
Second- I 
square Inehes. 
mile. 

Maximum. Minimum. Mean. 

I 

feet per 

1 

J?epth in 

_____ , ___ 6_0_6 I 1. ,r-,6 1, 

3,040 237 1. 68 
8, 980 463 1, V>4 2. 97 I 2.87 
6, ;).')0 580 1, 528 3. 94 4.54 
2,972 580 1.190 

78~ 237 391 
1,fi4:) 

1,000 

n.o17 

189 
13:) 

10!) 

121 

145 

99 

73 

422 
30o 

247 
i'iiJ1 

20G 

162 
127 

3.07 3.43 
1. 01 l. 16 
1. 09 

. 79 
I 

.G4 I 
1. 37 

. G8 

. 42 

. 33 

1. 22 
. 91 

.74 

1. 53 

.61 

.47 

.38 

a Gage hrokPn on (lays not included. 

CAPE FEAR RIVER DRAINAGE BASIN. 

Cape Fear River is formed hythe junction, near .Moncure, Chatham 
County, N. C., of Haw and Deep rivers. It is usual to consider the 
1 faw, the Deep, awl the Capn Fear as separate streams, and to a cer
t,aiu extent in a consi(lcration of tlw physieal featm·cs of t,he entire 
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drainage basin this method of treatment is desirable. All of these 
streams, however, form a single river system, and it b; more conven
ient 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 flmvs at first northeast, 
but turning soon to the southeast drains the southern portion of Rock
ingham County and the greater part of Guilford, and passes thence 
through Alamance, a corner of Orange, and Chatham County to its 
junction with Deep River in the lower part of Chatham. Deep River 
at first flows south, but soon turns to the southeast and flows prac
tically parallel with Ila\V 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 Chatl1am 
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 4,403 square 
miles, of which Haw River drains 1,800, Deep River 1,400, and Cape 
Fear River below the junction 1,203 square miles. 

,.rho elevations of the divides between the drainage basin of the Cape 
Ft>ar system and those of the adjacent streams are not very great, and 
the minor tributaries can not, therefore, furnish much pmvcr except in 
places where considerable storage may be obtained by the construction 
of suitable dams. 

From Jan nary 1 to ~lay 31, 1903, stations were maintained by the 
Geological Survey on the Cape Fear Rin~r at Fayetteville, N. C., and 
on Rockfish Creek, near Brunt, N. C. 

CAPE li'EAR RIVER NEAR FAYETTEVILLE, N. C. 

This gaging station is at the bridge of the Atlantic Coast Line, 
about a mile cast of ]i'ayetteville, N. C. The vVeather Bnreau has a 
gage fastened on the lower side of the east abutment of tho covered 
highway bridge, this being about 400 feet above the railroa<1 bridge, 
from which discharge meafmrements are made. rrho lower :?!l feet of 
Utis gage com.;ists of ·a rod divided into feet and tenths and fii·mly 
fastene<l to the abutment. Above tho 2!)-foot mark the /-\calc is 
painted on the rock. rrlw observer is Frank Glover, \Yho has charge 
of the steamboat landing jnst below tho railroad bridge. For hiR 
convenience he has placed a subsidiary gage at the steamboat land
ing reading about the same as the official gage, and from this observa
tions arc taken. Tho 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, eyen during 
t,he highest floods. The bed is fairly constant. There is a differenc~e 
in elevat,ion of 50 feet between higl1 and low water at this point. The 
station was ahandmwd 1\fay :n, 1 nor~. 
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The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

J.lJ"ean daily gage height, in feet, of Cape Fear River near Fayetteville, N.C. ,for 1903. 

__ D_a_y_. __ 
1

_J_a_n_. 
1

_F_e_b_. Mar./ Apr. May. Day. Jan. Feb. Mar. Apr. May. 

1____________ 5.80 

2------------ 5.60 

3------------ 8.50 

7.60 26.20 138.80 14.70 17____________ 6.50 18.00 10.00 21.90 4. 70 
7.00 29.30 33.20 10.80 18____________ 6.40 33.50 9.40 17.80 4.50 

6. 80 26.20 25.20 9. 20 19_- ---------- 6.10 33.00 8. 70 13.20 4. 20 
4_ ___________ 24.00 6.60 19.40 18.00 R.OO 2Q ____________ 5.70 26.80 7.80 10.80 4.00 
5 ____________ 24.60 13.00 14.40 18.00 

6 ____________ 20.00 23.40 12.00 17.60 

7------------ 14.80 18.80 10.20 14.00 

8 ------------ 11.20 21.00 9.40 11.80 
9------------ 8.50 31.90 8.60 17.60 

10 ____________ 7_80 31.00 12.80 2'2.40 

n____________ 7.80 26.40 12.90! 19.20 
12 ____________ 7.90 28.90 11.40 14.00 

13 ____________ 12.00 3"2.40 20.0') 11.80 

14------------ 12.30 28.40 22.40 12.00 
15 ____________ 9.80 21.00 15.60126.60 

16------------ 7.00' 17.SO I 12.70 28.20 

7.50 21_ ___________ 7.80 21.70 7.20 9.30 

7.00 22 ____________ 10.00 14.00 9.80 14.30 
6.80 23 ____________ 14.00 12.00 35.00 14.00 
6.20 I 24 ____________ 12.00 
G.OO I 2[)____________ 9.50 
5.80 I 26 ____________ 8.oo 

5.80 
5.70 
5.50 

27 ______ ------

28 ____ --------
29 ______ ------

7.50 
7.00 
7.00 

9. 60 49.80 '118. 20 
9.00 50.50 16.00 
8.60 45.00 114.40 

s. 00 35. 00 24. 30 
10. 00 24. 20 28. 60 

18.60 24.00 

4.00 

4.00 
3.90 
3. 70 
4.00 
4.80 
4.30 
4.00 

4.00 
5.40 3() ____________ 8.50 17.00 19.40 3. 90 
5.20 3L__________ 8.110 

5.00 

37.70 

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

Rating table for Cape Fear River near Fayetteville, N. C., front January 1 to 
JJiay 31, 1903. 

-

Gage Discharge. Gage Discharge. height. height. 
Gage 

height. Discharge.! Gage 
height. Discharge. 

------ ________ , ---

Feet. Second-feet. Feet. Second-feet. Ji'eet. Second-feet.l Ji'eet. Second-feet. 

3.5 1,400 6.0 2,400 13.0 5,800 26.0 14,250 
3.6 1,440 6.2 2,480 13.5 6,075 27.0 15,150 
3.7 1,480 6.4 2,560 14.0 6,350 28.0 16,300 

3.8 1,520 6.6 2,640 14.5 6,625 29.0 17,450 

3.9 1,560 6.8 2,720 15.0 6,900 30.0 18,600 
4.0 1,600 7.0 2,800 15.5 7, 17ii 31.0 20,050 
4.1 1,640 7.2 2,880 
4.2 1,680 7.4 2,960 I 

16.0 7,450 32.0 21,500 
16.5 7,725 33.0 22,950 

4.3 1,720 7.6 3,050 I 
I 

17.0 8,000 34.0 24,650 
4.4 1,760 7.8 3,150 17.5 8,275 35.0 26,350 
4.5 1,800 8.0 3,250 18.0 8,550 36.0 28, Of>O 
4.6 1,840 8.5 3,500 18.5 8,875 37.0 -29,800 
4.7 1,880 9.0 3, 7t>O 19.0 9,200 38.0 31,550 

4.8 1,920 9.5 4.000 19.5 9,525 39.0 33,300 
4.9 1,960 10.0 4,2;")0 !I 

I 
20.0 9,850 40.0 3f), 0;)0 

5.0 2,000 I 10.5 4,500 
,, 

5.2 2,080 11.0 4,750 

I 5.4 2,160 11.5 5,000 

21.0 10,500 41.0 36,800 
22.0 11,150 42.0 38,550 
23.0 11,800 

5.6 2,240 12.0 5,250 

I 
5.8 2,320 12.5 5,525 

24.0 12,450 
2.). 0 13,350 

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

Rating table for 1903 same as those for 1901 and 1902. 
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Estimated monthly discharge of Cape Fear River near Fayetteville, N. C., for 
1903. 

[Drainage area, 4,493 square miles.] 

Discharge in second-feet. Run-off. 

Month. 
M=imnm.l M;nimum. 

Second-
Mean. feet per Depth in 

square inches. 
mile. 

Jan nary ____________ . _ _ _ _ _ _ _ . _ 12~990 2,240 4,430 0.99 1.14 
February ---------- ·------- ·- 23,800 2,640 10,409 2.32 2.42 
March ----------------------- 54,525 2,880 13,453 2.99 3.45 
April ------------------------ 32,950 3,900 10,137 2.26 2.52 
May 1-30 ________________ . ____ , 6,735 1,480 2,348 .52 .58 

ROCKFISH CREEK NEAR BRUNT, N. C. 

This station was established on October 29, 1902, by B. S. Drane. 
The gage rod is of pine, 12 feet long, well painted, and graduateu to 
tenths and half-tenths of a foot. It is firmly nailed on the outside of 
the downstream hand rail, between the two large posts, approximately 
over the center of the briuge. The uistance from the zero of the gage 
to the outer rim of the pulley is 1 foot. The length of the wire from 
the enu of the weight to the pointer is 51.80 feet. The gage reads 
zero when the \veight touches the bottom. The observer was C. L. 
Nunalee, a farmer and storekeeper; hh; post-office address is Brunt, 
N. C. The course of the creek is straight here for about 500 yards, 
Lower Rockfish Briuge 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 siue to a height of about 50 feet. 

The station is reached by driving from Fayetteville, N. C., a dis
tance of 7 miles. It was discontinued lVlay 31, 1903. 

The observations at this station during 190a have been made under 
the direction of :l\1. R. Hall, district hydrographer. The following 
discharge measurement was made by E. \V. Myers in 1903: 

May 27: Gage height, 4.15 feet; discharge, 563 second-feet. 
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~JIIean daily gage height, in feet, of Rockfish Creek near Brunt, N. C.,for 1903. 

Day. Jan. I Feh.j Mar. I Apr. May.'.runP. 

-;---~----- 3.83 i 4.07 .~~~;:;- 31.28 8.00 4.:_>o 

Day. .-~::r;~~TM:r. ! Apr. May .• rune. 
-------------- ---------1---

17 ______ ! 4.22 12.70 5.00 16.50 4.17 ------

2------· 4.05; 4.02 22.17 28.97 5.&1 4.40 
3_______ 5.871 4.25 17.42 18.87. 4.iii'i 4.<Kl 
4 _______ 1 1s. 70 i 4.il5 12.55 13. 15 : 4. ao I a. Ki'i 

5------- 18.32 I 8.85 !U)7 11.25 4.4fi 4.20 
6 _______ 17.05116.60 5.98 10.75 4.45 4.f"JO 
7 _ _ _ _ _ _ _ 12. 70 I 12. 20 5. 40 8. 10 4. 40 

8_______ 8.47 113.30 4.f"JO 6.55 4.2,~ 
!L.- ---- r,.27 26.35 4.50 5.00 4.25 
l(L _____ 4.27 26.72 6.55 15.00 4.45 
]]__ _____ 4.10 17.22 6.75 I 12.40 4.25 

12------- 4.50 19.20 5. 95 8.65 4.35 ------
l:L _____ 6.00 25.55 12.75 6.00 4.40 I 

]4 _______ 5.82 21.42 12.00 8. 75 4.40 i:::::: 15 _______ 4.72 16.80 \J.!'i() 20.00 4.H5 ------
16 _______ 3.95 11.4.~ 6.65 16.80 4.35 

18 _____ _! 4.15 24.75 4.40 11.25. 3.95 

1!1 ______ 1 a.m 2:uo 4.40 8.30 4.25 

'~ ~~~~J ::~)~ ~:!: !:: ::: !:!~ 
2:~ ------ 5.40 

23------ 7. 72 

24 ------ 6.30 

25------ 4.60 

26 ------ 3.82 

27------ 4.26 

28------ 4.22 

29------ 4.17 

30------ 4.40 

81 ------ 4.40 

10.00 8. 10 6. S5 4. 65 

6. 05 25. 85 i 7. 95 ' 4. 02 

5.45' 4J.50 10.80 j3.95 
4. 62 ! 42. 45 9. 70 ! 4. 25 
4.60! 87.65 S.60 I 4.45 

4.62127.80 17.55 I 4.15 
li. 30 11-s. 45 21. 5;') 4. 55 ______ -Ill. 92 18. o~ 4. ~0 

_______ 114.60 13.2,> 4 . .30 

------- 80.02 ~-------~ 4.75 

MISCELLANEOUS MEASUREMENTS MADE IN CAPE FEAR RIVER 
DRAINAGE BASIN. 

The following miscellaneous measurements were made in lfJO;J: 

~~Iiscelluneous 1newwrements in Cape Pem· drainage basin. 

Lm;ality. DiKeharge. 
- ------------------~-- ----

- Date~~---~t~~a-m-s.----~~ 

I I 

Hecond-feet. 

May 27 __ • Little Rockfit:>h Creek_ MeN eils. N. C _ _ _ _______ _ 
May 27 __ I Big Rockfish Creek _________ do ______________________ _ 

~:~ ~~: I ~: : r ~: : • • • • : • -_ ---------- -----
143 
361 
346 
345 

---------

PEDEE, 01~ YADJCIN, HIVEH DRAINAGE BASIN. 

The Yadkin River, or, as it is called below the junction of the 
Uharie, the Peclee, rises on the eastern slope of the Blue Ridge, in 
Caldwell and \Vatauga counties, N. C., and flows at first southeast, 
then turns abruptly northeast and flows in this direction for about 
()0 miles, then bends again abruptly and flows south and southeast 
across North Carolina and South Carolina, emptying into '\Vinyah 
Bay at Georgetown, S. C. 'rhe total length of the stream, from 
source to mouth, following its general direction, is from 275 to 300 
miles, \vhile it is probably 400 miles or more if all the windings be 
followed. 

The Pedee drains a total area of about 17,000 square miles, of 
which about 9,700 square miles are in North Carolina and 7,300 in 
South Carolina. The stream crosses the fall line near Cheraw, S. C,, 
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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 tlie tribu
tarim; of this stream in South Carolina, but the power possibilities of 
the hasiit in this State are unimportant. InN orth Carolina the stream 
can he made to furnish power in large quantities at a number of 
places, and large amounts may b(~ secured Oil many of the tributaries. 
This stream and its tl'ibutaries are among the most important power 
stream's in the southern States. 

Below the great bend, whert• t,Jw river turns to the south, the valley 
of the stream averages about 50 miles in width. At many points t,Jw 
river is bordered hy wide expanses of bottom lands, which are a,t 
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 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 increas
ing as the stream is ascended. This total amount is rather evenly 
distributed among the seasons. 

The highest flood ever known at \Vilkesboro, it is stated, occurred 
in March, 1899, the stream at this place rising 28 feet above low water. 
'rhe 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 probabie discharge 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 experienced on 
the stream occurred in }\fay, 1901, but the recorded gage height at the 
Salisbury station was less for this tlood 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 stat,ion occurred in 
September, October, and November, 1897, when t.he basin of the 
stream experienced the most severe drought 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-
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foot per square mile. The maximum flow is thus about 14:4: times the 
minimum. 

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

During 1903 the United St,ate:..; Geological Survey received data 
from M .. R. Hall, district hydrographe1·, for stations on Yadkin River 
near Salisbury, N.C., and at North 'Vilkesboro, N. C. 

YADKIN RIVER NEAR SALISBURY,~. C. 

This station was established by C. C. Babb, September 24, 1895, at 
the Southern Railway bridge about G miles east of Salisbury, N. C. 
Measurements were made from the decked railroad bridge, from which 
the original wire gage was also suspended. During the year 1899 the 
location of the measuring station and wire gage was changed to a new 
iron highway bridge about 300 yards above, the gage being set to read 
the same as the original one. Early in 1903 it was decided that the 
original location at the railroad bridge was better, so the station was 
again changed to it. This time, however, the gage was located on a 
plank walk way supported by the lower members of the bridge, and 
from this walk way the discharge measurements are also made. The 
bridge is a four-span iron bridge of the decked type, having a total 
length of about 650 feet between stone abutments, the left bank abut
ment being at the edge of the high rocky bluff, while that at right 
bank is connected with the hill by a short earth embankment. The 
river is confined by the abutments at all stages, and occupies prac
tically the whole width at low water. 

The channel is straight for long distance below, but curves consid
erably above. The bed of the river is rocky, and the depth of water 
is fairly uniform. Current is good, even at lowest stages. The 
initial point for soundings is the end of the bridge at right bank. 
The new gage is a standard, inclosed-scale, boxed-chain gage, and is 
fastened to lower member of the bridge along the plank walk way, 
near the middle of the first span from right bank. The length of the 
gage chain from the end of the weight to the marker is 28.66 feet. 
The obserYer is J. T. Yarbrough, the bridge keeper. 

Bench mark No. 1 is the top of the inside eye bar of the lower 
chord on the downstream side, in the fourth panel from the right end 
of the bridge opposite a point SO feet from the initial point for sound
ings. It is marked with white paint and has an elevation of 27.28 
feet above gage datum. Bench mark No. 2 is the top of the anchor
bolt head at the right downstream corner of the foot plate on the right 
abutment downstream side. Its elevation is 26.82 feet above gage 
datum. 

':rhe observations at this station during 1903 have been made under 
the direction of .M. R. Hall, district hydrographer. 
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Discharge rnewmrements of Ywlkin River near Salisbury, N. C., in 1903. 

Date. Hydrographer. h~flht. I Discharge. 
-------- 1-----------------1-----

February 14 ___ _ E. W. Myen;_ __ ___ __'! 
Feet. 

4.20 
Second-feet. 

9,992 
February 1 7 _ _ _ . _ _ _ _ _ _ _ _ _ _ _____ do --------~ 10 . .'>2 

lfi. 60 

;), 56 

7. 3;) 

47,960 

70,362 

15,094 

24,419 

15,151 

12,287 

11, ~87 

March 24 ___________________ _ 

March 2(i ______________ . _____ _ 

E. C. Murphy _____________ -I 
B. S. Drane _ - . -- ---- ----- -I 

0.20 

April 1;) ____________________ __ 

April 16 _ __ _ _ _ _ _ _ _ _________ __ 

Do_ 

I E. C. Murphy- -.---- __ ----1 

E. W. Myers _____________ --1 
E. C. Murphy ______________ : 

Do __ _ _ ____ do ____________________ '1 

,June 20 _____________ _ E. W. Myers _____________ _ 

August 2.2 ____________________ _ B.S. Drane ______________ _ 

Do __ _ _____ do 

October 27 ________________________ do __________________ __ 

4. 9."') 

2.60 

2.35 
2. 3;) 

1. 95 

1. 89 

4,286 

-1, 4!)0 

3,403 

2,197 

2,416 

2,053 

NoYemter 14 _________________ 1 ____ do 

December 17 ________________ 
1 

do _ 1. 75 
-------------------

JJfean daily gage height, in feet, of Yudkin Riva near Salisbury, N.C., for mos. 

___ D_a_y_. ___ I Jan. Feb. _Mar. 

:L. 

4--

--- ------I 2. 5;) :-t 00 
- ----- ---- 2 40 2. ~5 

--1 10.40 2.1'0 

fL ... ____ .. ____ . ___ ._ 

(j_ -- -- - -- -- - ----- - - --

7-------
tj ________ __ 

!) ______ --

1() ______ -------

ll ____________ ---

12 ____________ -----

13 ____ ----------------
14 ____ ------

10.05 

6.07 

4. 47 

B. 79 

4. 40 

8. 67 

6.60 

4.05 

3.45 5 50 :· 
3.15 6. 50 
2. 90 

2.80 
a s;, 
:uo' 
2. 90 

15 ______ - -------- ---- 2.80 

i),()() 

4. 4fJ 

(i. -!5 

5.1i5 

4. 2fJ 

3. 70 
il.i)O lG.----- --- --------- 2. 80 

17----
iii_------

o ~" I n p• I-...,.) t1. •I~ 

2. 78 10.50 

}!)_--- ----------- --- 2. 6() 5.1l5 

4.12 

3. 75 

20 _____ _ 2.55 

2. fJO 

[), 90 

4.30 

3.70 

a. fJ(J 

a as 
a. 45 
a_;,o 
5.66 

4. 72 

''-~ 
5.59 
;,_ v·, 
4. 45 

4.00 

3. 70 

B. 50 

3. 40 

3.55 
3.2i) 

4.05 21__ __ ---

;!2_- -----
23 ____ -

24.-----

25 .. --------

21L.---- ----

a. 55 s.3o 

3. 45 10.30 

d. 25 15.40 

a. :w 10.60 

27 _____ _ 

28 ___ ------------

2;) ____ -------------

B.lil 

B.05 

4.15 

6.00 

4. f10 

4.15 

a. 95 

Apr. May .• June.IJuly.Aug. ~~P~ Oct. I ~ov. Dec. 

0. 3fl 3. 20 3. 30 2. 70 ' 2. 55 2. 75 I. 80 : 1. 82 I. 80 
I 

4. 7o d. 15 2. ss 2. 40 5. oo 1. 8;i 1. so I 1. go 1. 75 

4.25 a.o5 2.00 2.40 :-uo 2.19 1.1:0 · 1.75 1.80 

4.10 3.15 2.80 2.45 2.40 2.()8 1.85 1.71i 1.74 

4. 9i'J 3. J:} 2. 84 2JJtl 3. 40 L 94 l. 9i'> 2. 38 l. 75 

4.10 B.!O 3.80 2.HO 3.00 1.88 1.79 2.1<5 1.88 

~-~~ I a.o5 8. ao 3. 60 ' 2. oo 2. 20 1. st> 2. 30 1. 90 

1- 2il I J.()() 9. 40 <UlO 2. 30 2. 10 I. 8:~ I. 96 1. 75 

10.65 2. 95 

j_;J() 2. 70 
4.60 2.50 2.10 3.80 3.81 2.1!0 1.65 

a. 5o 2. 5o 2 o:> a. s5 2. 96 1. Fo 1. G8 

;,_ 10 2. fl5 

4.:15 2. 85 

4"1280 

B. 85 2. 20 1. 8.'> 2. 19 2. 22 l.fO l. 80 

-'l" I •. 

6. 9;') ' 2. 90 

7.15 2.90 

5.50 i 2. 90 

4.3:> I 2.80 

B. 75 2. il5 
B. 2;i 2. fJ,j 

2. 88 B. 70 
2. so : 2. 80 

2. &1 I 2. r10 
2. f>fJ 2. 20 

2. 40 

a.l5 

2. 7:> 

2.80 

4.20 
3. j;, 

a. 9:} 2. 70 I 2. 8;) : 2. 1:} 3. 70 

3. 70 2. 70 2. H5 ! 2. 10 4. 05 

3. 65 2. 65 2. i>;i ; 3. 30 B. 05 

B. 80 2. 65 2. f>O 2. 25 2. 85 

8. 88 2. 6i) 2. 60 2. 05 2. 40 

B. 60 2. 60 2. 80 I 1. 95 2. 20 

3.il5 2.5:> 

3. 44 2. 5:} 

3.50 2. ;,:} 

3.C:> 2.158 

a.:JH 2.65 

:}. 32 4. 40 

2. 45 2. 20 2.12 

2.80 1.85 1.90 

2.80 1.90 2.00 

3.65 

3. 70 

B.:-30 

1.9.') 

l. 75 
l. 85 

1.95 2.09 

l. 00 l.SH 

1.92 1.65 

I. 80 l. 84 

1. 80 un 
6.2:> Ul9 

17;) 

I. 72 
l. ,,, 

1. S5 

1. 90 

1. 7ii 

7. ()() 2. 06 2. ~81 
4. 02 2. 53 2. 90 

2.80 2.02 2.BO 

2.25 • 1.91 I UJO 

2.0'.2 1.£;6 ! 2.00 

1.82 1.8~ II 2.~4 
1.8.') 1.8" l.10 

ao ______ -------

--- i-l. j() 

:-l. 50 
;)_10 

B.OO 
2. 90 

2. 75 
;3,65 

4.10 

:l.45 
3L __________________ :no 

5. i"JO a. i::> B. 10 

8.80 -------~ B.18 

a. 15 ' 2. 5;') 

------- 2.:}.') 
I 

l. 75 

1. 79 

1.80 

1. f\5 

2.84 

I. 87 1. 1-'5 I. 80 

1.87 1.94! 1.80 

l. 96 1. 74 l1.r0 

1. 9:} 1. 7;j II I. 75 
1. 75 l.ti4 1. 82 
1. 85 1. jO 1. uo 

1. 72 ------
1 

1.62 

1. 88 

2.02 

1. 90 

1.80 

1. 70 
l. 70 

1.70 

1.75 
f.'.:-35 

2.60 

2.20 

2.05 

2.05 

2.15 

2.15 

1.98 

1. 75 
1.88 

1.80 

IRR 98-04--3 
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Rating table for Yadkin River near Salisbury, N. C., from January 1 to Decem
ber 31, 1903; 

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

I I I I' Gage Gage Gage . Gage . '' Diseharge. Di~d1arge. height. D"oharge.l height. I D;~·lmrge. height. height. 
-- - ---- 1---- --~-~ --~---

Fe ft. I II 
Feet. Second-feet.l Feet. Second-feet. Second-feet Feet. Secolld-{el'f. i 

l.G 1,500 2.9 5,350 

I 

4.2 9, 670 I 6.0 16,750 

1.7 1,740 3.0 5,670 4.3 10,020 6.2 17,610 
1.8 1,990 3. 1 5,990 4.4 10,370 6.4 18,470 
1.!) 2.260 3.2 6,810 4.5 10,720 6.6 19,340 
2.0 2,040 3.3 6,640 4.6 11,080 6.8 20,220 
2. 1 2,880 3.4 6,970 4.7 11,450 7.0 21,100 
2.2 3, 130 3.5 7,800 4.8 11,830 7.5 23,350 
2.3 3,440 3.6 7,680 4.9 12,210 8.0 25,650 
2.4 3,750 B.7 7,960 5.0 12,600 9.0 30,400 
2.5 4,070 3.8 8,300 5.2 13,410 10.0 35,750 
2.6 4,390 3.9 8,640 5.4 14,230 11.0 41,700 
2.7 4,710 4.0 8,980 5.6 15,070 

2.8 5,030 4.1 9,320 5.8 15,910 

Table well determined to 6 feet gage height. Above 5.6 feet table same as 1901 
and 1902. 

Estimated monthly discharge of Yadkin River near Salisbury, N. C., for 1903. 

[Drainage area, 3.399 square miles.] 

Discharge in seeond-feet. Run-off. 

Month. Second-
Maximum. Minimum. Mean. feet per Depth in 

square inches. 
mile. 

-----
I 

January ____________ . ________ ! 38,070 3,750 8,421 2.48 2.86 
February ---------- 38,650 5,030 12,677 3.73 3.88 
March _________________ 76,200 6,475 15,798 4. 6.') 5.36 
April _________________ . 39,.565 6,475 12,174 3.58 3.99 
May ____ -------- 10,370 4,230 5,393 1. 59 1. 83 
June ____ .. ______ 32,480 3,910 

: 
7,446 2.19 2.44 

July ________ -- 7,960 1,86) 3,872 1. 14 1. 31 

August ---- 12,600 1,865 4,744 1. 40 1. 61 
September _________ 21,100 1,865 4,343 i 1. 28 1. 43 

I 
October_~_ . 8,300 1,620 2,536 . 7.5 .86 
November ____ ---------- 5,350 1,740 2,542 . 75 .84 
December _____ 4,390 1,500 2,260 . 66 .76 

The year _________ 76,200 1,500 6,850 1 2.02 
I 

27.17 
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YADKIN RIVER AT NORTH WILKESBORO, N. C. 

This station was established Apri110, 100i3, by E. W. Myers, as~isted 
by B. S. Drane. It is located at the lower highway bridge between 
vVilkesboro and North Wilkesboro, about one-half mile below North 
vVilkesboro railroad station and about three-fourths of a mile below 
the mouth of Reddies Riyer. The scale of the standard chain gage is 
fastened to the downstream guard rail with it:-; zero 7.63 feet east of 
the center of the second strut from the west end of the span. The dis
tance from the end of the weight to the marker is 33.38 feet. The gage 
was r~ad once each day during 1903 by J. V. Wallace. He was suc
ceeded December 20,1903, by U. H. Wyatt. Discharge measurements 
are made from the downstream side of the steel highway bridge to 
which the gage is attached. The bridge consists of a single steel span 
about 125 feet long, under which the river flows at ordinary stages, 
and three wooden spans about 50 feet each on the right bank. There 
are also wooden trestle approaches about 170 feet long on the right 
bank and about 40 feet on the left bank. The initial point for sound
ings is the end of the downstream guard rail at the left end of the 
bridge. Distances are measured along this guard rail and are marked 
in white paint. The channel is straight above the station, but 
makes a very slight curve beneath the bridge. Below the station the 
channel is straight for about GOO feet. The water is swift both above 
and below. The right bank is low and is subject to overflow, but all 
water must pass beneath the bridge and its approaches. The left 
bank is high and rocky and does not overflow at the bridge. Above 
the bridge the river is subject to overflow. The bed of the stream is 
rocky, with sand ln places. There is a single channel at all stages. 

Bench mark No. 1 is the top surface of the outer eye bar of the lmver 
chord opposite a point 100 feet from the initial point for soundings. 
vVhen the gage reads zero the water surface is 30.75 feet below this 
bench mark. Bench mark No. 2 is the top corner of the pulley frame 
above the hole in the box which incloses the chain. When the gage 
reads zero the water surface is 31.88 feet below this bench mark. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 
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Discharge measurenwnts of Yadkin Rive•· at North Wilkesboro, N. C., in Do.J. 

Hydrographer. Date. Gage Discharge. height. 

Feet. Second-feet. 

April10 ______________________ E. W. Myers __ _ 4.00 2,969 
A pril11 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 3.67 2,797 
J nne 16 __ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do 

0 
____________ • ____ • _ 1. 56 977 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ .do _______ . ___________ _ 1. 56 1,005 
J nne 17 _____ . _ _ _ _ _ _ _ _ _ _ _ ___ . _____ do _____ .. _ _ _________ _ 1.46 965 
Jnly16 ______________________ B.S. Drane ______________ _ 1.15 865 

Do _. _______ 00 __________ • 0 ______ do ____________ .. ______ _ 1. 17 830 
A ngust 24 _______________ . _ _ _ _ _ ____ do ___________________ _ . 76 675 

An;~t-;; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -~~~_~I~~~~~~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . 73 659 
.71 630 

October 2 _ _ _ _ ____________________ do ___________________ _ .41 509 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do __ . ________________ _ .40 479 

October 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _________ . _________ _ .37 491 
November 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _______ 

00 
• __________ _ . 71 691 

Do ___ 0 _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ do _____ 0 _ _ _ _ 00 _______ _ . 71 693 

Mean daily gage height, in feet, of Yadkin River at Nort.11. Wilkesboro, N. C., for 
1903. 

Day. Apr. I May. June.[ July. Aug. I Sept. Oct. 
1 

Nov. I Dec. 

1_ ___ 0 ______________________ 1=: 2.25 ~:: ~~~-~~~~ 0:~ 

1~_::~--:::~~:~·-:~~-~:~~::y~~ ] ~[ :::~I ;·~ ;~ ·~ ·~ j :: 
·----- ----- : :~ ~:::I ::: : ~ : .~~' :; .~ 

2.05 3.051 1.55 .85 .60 7.20 .50 .35 
9.--o--------o------ 2.00 2.45 1.40 .85 .5) 1.35 .50 .30 

10 _ 0 ____ 0 ___ 0 ____________ 0 _ _ _ 1. 95 3. 20 I 1. 30 . 80 . 90 . 80 . 50 . 35 

11.----o--------------------- 1.95 2.3.'). 1.20 1.35 .65 .·60 .4-5 .30 
12 __ 0 ______ 0 ______ 0 __________ : 1.90 2.25 1.50 .90 .5.5 .'.55 .45 .00 

~:--:--~~~---:·~ -~ ~:~·J ~:~ t:~ I l•E r:~ ::E ·~ ,~ ·~ ~~ 
~ - __ ::- __ -- --1 ;~ :I~ ::: ::~ ::~ ·::: ::~ ,:E :E 
20 ____________ 0 ____________ 0_1 2.1l5 1.65 1.40 1.05 1.15 .65 .65 .50 .90 

21. - -- - - 0-- - - -0- - ---- - --- - ---I 2. 80 1. 65 1. 35 I 0 95 1. 00 0 tiO 0 55 0 50 . 95 
22 ______ .. __________________ -I 2. ro 1. oo 1. 30 

1 

. 951 . so . 55 . 50 . 45 . 55 

23 _____ oooooooooooo•-------o----.l 2.61> 1.5.1) 1.30' .90 .80 .55 .ii5 .45 .40 

240·--·--------0oooooooooooo·---! 2.50 1.50 1.451 .85 .80 .5.1) .50 .45 .40 
25 ______________ 0 ____________ 1 2.60 2.00 1.75 .85 .75 .50 .45 .40 .45 
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Mean daily gage he1:ght, in feet, of Yadkin River, etc.-Continued. 
------------· 

~ay. _____ 1!-p~~~-~~y~J~u~:..l July. :u:_ 
Sept. Oct. Nov. Dec. 

26 ___________________________ 

1 

2.60 1 1.
1 

.. 60
6

,) 1.65

1

, o .. ~.~ 0 .. ~)00 . 
27----- __ -.---- __ . __ ... ____ .- 2. 45 I 1. 80 o" 

~ :~ : ~~~ ~: : ! }~! ~·~ ~ J~-~ : [~I L~ 
0.50 0.45 0.40 0.55 

.50 .40 .30 .10 
Jj() • i~!) .25 .55 
.40 .40 .40 .B5 

.40 . 40 .40 .30 
.40 .00 

Rating table for Yadkin River at North Wilkesboro, N. C., fr01n April1 to 
December 31, 1903. 

------ ----·------- ----- - ·- -------

DL~'harge.ll Gage Gage I mwharge.[] Gage 
1 m~b.rge. height. height. 

II 
height. 

Feet. Second-feet.\ Feet. IS<emul-f••et.' Feet. Second-feet. 

0.05 365 0.8 680 1.6 1,018 

.1 386 

I 

.9 1 722 1.7 1,065 

.2 428 1.0 

I 

764 1.8 1,115 

.3 470 1.1 806 1.9 1,165 

Gage Discharge. height. 

Feet. SPcond-feet. 

2.4 1,490 
2.5 1,570 
2.6 1,650 
2.7 1, 780 

II .4 512 1.2 I 848 2.0 1,220 

.5 554 
I 

1.8 I 890 I 2. 1 1,280 

.6 596 1.4 932 I 2.2 1,845 

.7 688 
II 

1.5 974 
I 

2.8 1,415 I 

I !I 

2.8 1,820 

2.9 1,920 

Table uncertain abo-yB 1.6 feet gage height; the curve is a tangent above gage 
height 2.8 feet; differences 100 per tenth. 

Estimated rnonthly discharge of Yadkin River at North l'Vilkesboro, N. C., for 
1903. 

[Drainage area, 498 square miles.] 

Discharge in second-feet. Run-off. 

I 

Month. Second-
Maximum. Minimum. Mean. feet per Depth in 

square inches. 
mile. 

-

3,270 1,415 2,064 4.15 8.24 
1, 415 974 1,1691 2.85 2. 71 

5,770 890 1, 417 2.85 a. 18 

Aprill0-30 
May ___ _ 
June _____ . 

2,170 659 916 1.841 2.12 
1,880 575 815 1. 64 1. 89 

July _____ ·-
August _ . ____ _ 

1,580 512 647 
I 

1. ao i 1. 45 
6,220 491 770 

i 1. 55 

I 

1. 79 
1,115 449 568 1.14 1. 27 

743 365 502 1. 01 
I 

1.16 

September ____ . 
October _____ . 
November ________ . ______ _ 
December _____________ . ____ _ 

I 
I 
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UISCELLANEOUS MEASUREMENTS IN PEDEE RIVER DRAINAGE BASIN. 

The following discharge measurements were made in Pede~ River 
drainage basin in 1903 : 

JJfiscellaneou.'l measurements in Pedee River drainage ba.'lin in 1903. 

! 
Date. Stream. 1 Locality. Discharge. 

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

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

7 

10 

10 

10 

11 

Second-feet. 

47 

! 

I 

1 Near North Wilkesboro, N. C ____ _ Mulberry Creek _____ _ 

Stewarts Creek_ . _ _ _ _ _ _ Mount Airy, N. C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 87 
Lovells Creek _ _ _ _ _ _ _ _ _ ___ do _ . __________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ 44 

Ararat River a __ _ 

_____ do. b _______ _ 

______ do _____________ . _____________ _ 

_____ do __ ~ ______________________ _ 
200 

71 

a Below Lovells and Stewarts creekR. b Above Lovells and Stewarts creeks. 

SANTEE RIVER DRAINAGE BASIN. 

Santee River is formed by the junction of Congaree aml Wateree 
rivers in the central part of South Carolina. It flows southeast and 
enters the Atlantic Ocean about 10 miles north of Cape Romain. It 
has a total length of about 180 miles (following the course of the river) 
and drains an area of about 15,000 square mileE. It is a navigable 
stream for its entire length, and of course offers no opportunities for 
the development of power. 

\Vateree 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 northeast and then east, then bends abruptly southeast 
and flows in this general direction across the south-central portion of 
North Carolina and across the north-central part of South Carolina to 
its junction with the Congaree, practically paralleling the course of 
Yadkin and Pedee rivers. This stream, throughout its course in 
North Carolina, and also through that part of its course in South Caro
lina above the mouth of \Vateree Creek, is known as Catawba River. 
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 vVateree 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 Yaclkin 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 niain stream in North 
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Carolina is only frortl 15 to 20 miles, and the fall in the main stream 
in cousiderabl('. 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 ti5 per e~mt of the upper part of the basin is in forest. Lin
ville Rive1· and John River, the principal tributaries in North Caro
lina, flow in country of this character, and their basins are almost 
entirely forested. 

\Vateree 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 greatest flood ever expe
rienced on the river was in May, 1901, the gage reading at the Rock
hill station being 2±.15 feet and the measured discharge nearly 151,000 
second-feet, or nearly 50 second-feet per square mile from the drainage 
basin above t,he station. The greatest flood previously experienced 
on the stream was in 1865. This was only about 2 feet lower than the 
flood of .May on the lower part of the river, but the May rise exceeded 
all vrevious records on the upper portion of the river by from 8 to 15 
feet. 

rr'he minimum flow recorded for the Rockhill station is 1,300 seeond
feet, or about 0.43 second-foot per square mile. The maximum flow 
is al>out 116 times the minimum. 

The Congaree, the second and more southerly of the t\YO streams 
which by their union form the Santee, is formed by the jnnctJion of 
Broad and Saluda rivers between Lexington and Richlaud counties, 
S. C., whenee it flows in a general southeasterly direction, but in a very 
tortuous channel, for about GO miles to its junction with the \Vateree. 
The stream is navigable to Columbia, the capital of the State. There 
it crosses the fall line, giving rise to a very fine water powe1·, the only 
one on the stream, which is being extensively used in the manufactur
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 acro~s a portion of south-central North 
Carolina· and north-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. It lies entirely above the fall line, is 
without lakeH, and is well wooded, especially in the upper po!"tion, and 
the soil is generally loose and porous. 
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The rainfall 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 ~lay, HJOl, 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,GGO 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 fiO\vs southeast to its junc
tion with Broad River, 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 distributian being similar to that on the Broad. 
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, equiva
lent 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 maxim!lm discharge is therefore about 64 times the mini
mum. 

During 1903 the United States Geological Survey has maintained 
the following stations in this basin, under the direction of J\L R. Hall: 
On the \Vateree, near Camden, S.C.; on the Catawba, near Catawba, 
S. C., near Rockhill, S.C., and near }lorganton, N.C.; on the Broad 
(of the Carolinas), near Alston, S.C.; and on the Saluda, near vVater-
loo, S. C. · 

W ATEREE RIVER NEAR CAMDEN, S. C. 

Camden, S. C., is on the 'Vateree River 45 miles above its mouth, 
and about 5 miles below the fall line. The drainage area above the 
station is 2, 6:35 sq nare miles. 

A gaging station has been maintained here by the United States 
Weather Bureau since 1891. 'rhe present gage is at the toll bridge 
about 2 miles west of Camden. Measurements are made from this 
bridge which is two iron spans about 180 feet each, supported by 
tubular iron piers, and has short wooden approaches. The bridge 
keeper is also river observer. The gage is in three sections; the 
lower section being a timber fastened to a log near the right bank 
and about 15 feet above the bridge, and reading from 0 to 8 feet. 
The second is a timber fastened to an ash tree on right bank about 
25 feet above bridge, and reading up to 15 feet. The third section, 
15 to 32 feet, is painted on the upstream cylindrical pier on right bank. 

There is some discrepancy between the middle section and the 
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other two. The readings have been adjusted with .the upper section 
of gage on the pier. A new gage will be put in and set to read the 
same as t,he gage on the pier. 

Both banks are high, but will probably overflow at high floods. 
The current is smooth and moderate at station and above and below 
it. The channel is 270 feet wide at low water, and the bed is sand 
alHl silt and is probably shifting. 

Diseharge measurements of vVateree Ril'er near Cmnden, S. C., in 1903. 

Date. Hydrographer. 

~~~~------~~--~~~~~~ ~~~~-
I 

I~ 

Gage 
height. 

Feet. 

Discharge. 

Second-feet. 

May 26 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Myers and Drane __________ 1 7.35 3,929 
June 28 _ _ _ _ _ _ _ _ _ _ _ _ _ _ B. S. Drane _ _ _ _ _ _ _ _ I 9.75 6,222 

Aug~:t; ___ --_-._ :: r.~:~do(';i;e~ :::: : I 

9.90 6,694 
9.15 6,285 

Mean daily gage height, in feet, of H"ateree River near Camden, S. C., for 1903.a 

! I I I 

Sept.~~ Day. Jan. ! Feb. [ Mar. Apr.b 'Mayc June. July. Aug. Nov. Dec. 
I 

--:----~~- --·- --

l ____ ----.------- 7.00 7.60 26.20 -------- -·---- 8.00 8. 70 7.50 7.00 

I 

5.60 6.10 6.00 

2---------------- 7.00 6.80 27.00 9.80 
I 

8.50 9.00 10.70 5.60 6.30 6.00 
3 ________________ 14.00 6. 70 2'.2. 00 13.00 7.90 8.30 8.00 5.60 6.40 6.00 
4 ______ ---------- 27.00 6.60 16.70 13.30 I 7. 70 7. 80 7. 70 5.20 6.20 6.00 
5 ______ ---------- 26.00 13.60 13.00 ·------· ------ 14.30 7.50 8.50 7.00 5.20 6.30 6.00 
6 ____ ------------ 21.00 22.20 12.50 ! i 17.50 7.30 8.00 7.00 5.20 12.00 6.00 

7---------------- 16.80 17.70 11.00 
~-------l-----1 

27.50 9.40 9.00 6. 70 5.20 10.00 6.00 
8 __________ ------ 11.70 27.50 12.00 ~~~~~~~~ ~~~~~~~ 28.30 10.60 10.00 6.40 5.20 8.50 6.00 
g ________________ 9.00 29.40 16.00 --------

------1 
23.50 8. 80 9.60 6.40 5.80 8.00 6.10 

10 ____ ---. -------- 8. 00 26.60 18.60 ------ 22.70 8.50 8.60 10.00 5.60 7. (Xj 6.60 

11 ____ ------------ 8.00 21.00 18.50 17.80 8.00 8.00 9.00 8.00 6. 70 6.50 

~~:: ~: ~:::::~:----I 8.30 127.70 19.70 ---- 23.60 7. 70 7.40 8.00 7.60 6. 70 6.40 

12. 5o I 26. oo 19.40 18.50 7.30 7.00 7.00 7.00 6.60 6.50 
1L ____________ !'1.5o I ~2.50 17.20 1a.oo 11.00 9. 70 7.00 7.00 6.60 6.40 

15 __ -------------- 8.50 17.40 13.40 11.uo I 10.40 10.00 6.50 7.00 6.60 6.30 
16 _________________ I 7. 30 L:l.OO 12.50 9.60 9.00 15.00 6.00 7.10 6.60 6.30 

17--------------- -I 7.20 ~1. 70 11.50 9.30 I 8.80 15. 7o 115.oo 1 1.20 6.40 I 
6.30 

18_ --------------- 6. 70 27.70 10.00 9.10 ' 8.20. 15. no ~o. oo .12. oo 1 6.40 6.30 

19 __ -------------- 6.50 26.00 8. 70 8. 70 8.00 1s. ao 16. 50 lw. oo 7.!XJ 6.30 

20 ___ -- ----------- 6. au 20.60 8.00 8.60 7. 70 17.50 lUXl 8.00 9.00 6.30 

21 ____ ------------ 6. 70 14.60 7.50 8.80 7.40 ll.()(J 8.00 I 7.50 18.20 6.20 

2'Z_ --------------- 7.60 13.00 25.00 9.00 
! 

7.10 9.00 7.00 i 7.00 i 7.00 6.00 

23 ____ ------------ 7.30 1~.00 28.20 6.40 9.30 7.30 8.!JO 6.20 6.50 i 6.80 6.00 

:::::::~:::::::J 
: 

I 
7.90 6.00 6.00 7.10 Ll.OO 29.30 6.30 

i 
ll. 70 8.00 6.40 6.40 

7.00 10.50 30.40 6.20 
i 

13.50 I 7.80 7.40 6.00 7.00 6.40 6.40 

26 __________ ------ I 6. so 9.00 27.70 6.10 
I 11.00 I 7.60 7.00 6.00 6.50 6.40 6.50 

27 __________ ------ 6.60 8.50 20.70 6.00 

I 
10.40 7.50 6.40 6.00 6.40 6.30 7.50 

28 ________________ 6.90 ll.OO 16.00 5. 90 10.20 i 7.30 6.00 6.00 6. 20 6.00 7.00 

29 ____ --·--- --··-- 9.50 ------ 13.00 8.30 110.50' 7.00 6.00 6.00 6.20 6.00 6.50 
3()_ _________ ------ 9.20 ------- 23.20 ' ________ 8.60 1--~·-~~- 6. 90 6. 00 I 5.80 I 

6.20 6.00 6.60 
3L ___ . _________ -_ 7. 70 I 27.60 8. 70 8.50 6.00 ------- 6.20 6.50 -------! --------

I I 1 

a Furnished by Unitel States Weather Bureau. bNo record. c No record for May 1 to 14. 
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CATAWBA RIVER NEAR CATAWBA, S.C. 

This station was established in order to continue the records on 
Catawba River after the Rockhill station had been abandoned. No 
very favorable section was found; but this one was selected as the· 
most available one, and a temporary gage was put in by J. M. Giles 
on September 11, 1903, in order to start the gage-height records. 

The station is located at the bridge of the Southern Railway, 2 miles 
southeast of Catawba, S. C., and about 2 miles below the crossing of 
the Seaboard Air Line Railway. The deck bridge, from which meas
urements are made, is a three-span wooden-lattice structure about 520 
feet long, with 250 feet of trestle approach on right bank and 1GO feet 
on the left bztnk. At ordinary stages the river is about 490 feet wide; 
at high stages the banks, which are rather high, will overflow to some 
extent, but all water will pass under the bridge and its approaches. 
The bed is partly rock and will probably shift little. The channel is 
straight above and below the bridge. The current is sluggish at low 
':\'ater-rather too much so for accurate work. The bridge is not quite 
at right angles with the current and corrections are made to the 
widths in computing measurements. 

The measurements are made from a plank footway on the lower 
members of the bridge. The initial point for soundings is the river 
edge of the capstone on the left bank pier. The gage is a vertical 
1 by 4 inch timber, reading from zero to 10 feet, and consists of two 
5-foot sections fastened to a 3 by 10 inch timber, which is driven into 
the bed of the river and spiked to a willow tree. It is located on the 
left bank of the river, about 85 feet above the bridge. 

Bench mark No. 1 is the top of the joint plate on the upstream 
bottom chord, at a point 44 feet' from the initial point. Its elevation 
is 31 feet above the zero of the gage. Bench mark No.2 is a standard 
copper plug set in a sycamore tree 10 feet from the edge of the river 
and about 100 feet upstream from the bridge. Its elevation is 10.86 
feet above the zero of the gage. 

The observer is J. Y. Brice, who is conveniently located at the rail
road pump house near by. During 1903 the gage was read once a 
day. During 1904 it will be read twice a day. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurements of Catawba River near Catawba, S. C., in 1903. 

Date. Hydrographer. Ga!he 
heig t. 

i 
1----------------------~-------

1 
I 

September 1 L _ .. _. _____ .. _. _. J. M. Giles __ .. ___________ -1 
I 

::=~~11: .: _:::: ::::::::: .. ::- :;: :. :::: ·::-:::::::::: 
a From bench mark. 

Feet. 

3.02 

2.30 

2.40 

a 2. 52 

Discharge. 

Second-feet. 

3,944 

2,253 

2,057 

2,506 
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1¥Iean daily gage It eight, in fed, of Catmcha Ri1•er near Catawba, S. C., for 1903. 

----,----;----c-------.---------------- ----------;-----·--c---

Day. I Sept.! 0<'t. Nov. I Dec. I __ Day. I Sept. Oct., Nov. Dec. Day. i Sept. Oct. Nov. Dec. 

L-----! ---"I 2. :JO ~~~) I '2. :m I \;~-~~~2. ~ 2. 40' i ~- 40 -;:-4~- -~I~ 2. 00 2. 40 ---;-~ 
2-----+-----, 2.20 2 .. l0 2 .• 30 ll.L ___ 2 .. ill 2.40 i 2.40 2.00 24 _____ i 2.40

1

2.70 2.50 2.60 
3 ______ ------ 2.20 2.30 2.00 ]4 _____ 12.00 2.30 2.40 2.00 25 _____ 2.50 2.60 12.50 2.50 
4 ____ __I ______ i 2. 20 2. 30 2. BO lli _____ , 2. 30 2. 00 2. 40 2. 30 ' 26__ __ _ 2. 00 2. 00 2. 40 2. 90 

5 ____ __1 ______ 1' 2.20 3.90 2.30 16 _____ 12.30 2.20 2.40 2.40 27 _____ 2.30 2.30 2.40 2.70 
6------1------ 2.20 3.fj0 2.30 17 _____ 7.20 2.30 2.40; 2.30 28 _____ 2.30 2.30 2.40 2.50 
7 ______ ------· 2.20 3.10 2.30 18 _____ 6.90 3.10 2.60' 2.00 29 _____ 2.20 2.30 2.00 2.50 
8 _____ J _____ 

1

1 2.30 2.10 2.30 19 _____ 4.00 2.60 3.40 2.00 30 _____ 2.30 2.30 2.30 2.40 
9 ______ 1 ______ 2.00 2.40 2.40 20 _____ 3.00 2.60 !I 3.20: 2.00 3L _________ 2.00 2.40 

10------1------~ 3.40 2.40 12.40 2L ___ 2.60 2.50 2:80 [ 2.50 
n ______ j a.oo 2.80 2.4o 2.4o 22-----: 2.so 2.30 2.60 I 2.60 

CATAWBA RIVER NEAR ROCKHILL, S. C. 

This station was established by C. C. Babb on September 3, 1895, 
and was discontinued May 31, 1H03. It was located at the bridge of 
the Southern Railway, 3 miles south of Fort Mill, S. C., and about 
GO miles below the Catawba station, now abandoned. A wire gage of 
the ordinary type is fastened 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 member of the second truss from the south end 
of the bridge. The distance 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 channel of the stream is curved above and below the bridge, 
which crosses at the head of a bend. The current flows at an anglo 
with the bridge and is swift; the water is shallow at ordinary stages 
of the stream, and the bottom rough. Altogether, the station was a 
poor one. The observer was D. A. lVlorris, a farmer living near the 
bridge. 

The station is reached from Rockhill by private conveyance. 
The observations at this station during 1903 have been made und~r 

the direction of M. R. Hall, district hydrographer. The following 
discharge measurement was made by E. "'\V. Myers in 1903: 

March 24: Gage height, 17.75 feet: discharge, 96,981 second-feet. 

Mean daily gage height, in feet, of Catawba River near Rockhill, S.C., for 1903. 

Day. 

]_ ______________________________ ----

2 ____ -------------- ··-- ---· ----------------

3.----- . ---· --------------·- ----------------
4_ ___ ------ ---------------------------------

5 ... _ 
6 .. ---
7_---

8 ____ ------------ -·· ------------------------. 

Jan. 
-~ 

2.20 
2.10 

10.00 
8.50 
5. 70 
8.90 
8.20 
2.90 

Feb. Mar. 
----~ 

2.40. 8.87 
2.80 6.50 

2.20 4.20 

2. 40 8 . .'"iJ 

6.15 3. 20 
5.20 3.10 
3.50 8.00 
8.37 3.50 I 

Ap1·. May. June. July. 
~~ ~~ ~~ ~~ 

8.00 2.80 2.80 2.40 
5.:J5 2. 75 2.80 2.20 
4.40 2. 70 3.20 2.20 
4.10 2. 70 3.20 2.15 
4.20 2. 70 3.00 2.15 
a.9o 2. 70 3.30 2. 70 
3.50 2. 70 10.45 2.95 
3.20 2.60 7.20 2.40 
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Mean daily gage height, in feet, of Catawba River, etc.-Continued. 

Day. 

9 ___________________________________________ _ 

10 ............. ------------------- ------------
11 ........ -----------------------.---- .... ----

12 .... ---------··· ----------------------------
13 ________ ------------------------------------
14 ________ ----------- ------------------------

15 ____ ----------------------------------------
16.------------------------------------- -----
17----------. -------------------- . --------.---
18 ____ -----------------------.----------------
19 ________ ------------ ·····---- ----------------

20 ... -----------------------------------------
21 ____ ----.------------------------- ... 
2"2.--------------------- .. ---. ---- . -------
23 ___________ , ____ ------------------------

24.-------------------------------
25 ____________________________ ----------------
26 _________________________ ----------------·-· 

27 ......... ------- --·- -------- ·----- .. --------
28 ________ -------------------------------- ·---

29 .... --------------------------------- ... ----

30 .... ----------------------------------------
31 .... --------------------------------.-------

I Jan. 
~ 

2.60 
2.50 
2.30 
a.1o 

:l.OO I 
2. 70 . 
2.40 

2.40 ' 
2.351 
2.30 i 

2.20 
2.20 
2.30 
2.50 
2.6fi 
2.50 
2.4-0 

I 
2.30 I 

I 2.25 
I 2.40' 

2.50 
2.60 
2.50 

Feb. Mar. 

7.80 3.55 
5.10 5.40 
4.10 4.30 
7.02 4.90 
5.90 4.80 
4.15 4-.80 
3.40 3.50 
3.20 3.25 

10.25 ::!.101 

9. 70 2.95 
5.40 2.85 
3.80 2.80 
3.35 2. 70 
3.15 6.45 
2. 9() 13.30 
2.80 18.00 
2. 7fi 11.40 
2. 6fi fi. 70 
2.60 4.10 
3.80 3.80 

-------- 3.50 

-------- 6.85 

---·---- 11.30 

Apr. May. 
- ---

10.15 2.60 
7.90 2.60 
5.10 2.55 
4.10 2.50 
5.80 2.50 
9.35 2.50 
8. 70 2.50 
5. 70 2.50 
4.40 2.50 
3.85 2.40 
3.60 2.40 
3.55 2.35 
3.50 2.30 
3.60 2.30 
3.35 2.30 
3.20 2.30 
3.10 2.25 
3.10 2.25 
3.30 2.2fi 
3.10 2.20 
2. 9() 2.30 
2.80 2.20 

-------- 2.40 

June. 
-- -

4.60 
::!.40 
5.50 
4.40 
3.50 
3.00 
2.80 
2.60 
2.50 
2.50 
2.45 
2.40 
2.70 
2.40 
2.90 
4.20 
3.00 
2.50 
2.80 
2.60 
2.50 
2.40 

--------

July. 
-----

2. 40 
0 
) 

2.2 
2.11 
2. 00 

2.1f 

2.' 00 

0 

20 
2.4 
2. 
2.0 0 

00 
00 
00 
00 

2. 
2. 
2. 
2. 
1.9 5 

0 

90 
90 

fi 

1.9 
1. 
1. 
1.8 
1.8 
1.8 
1.8 

0 

0 

0 

0 

0 

2"' .. 
2.1 

-· ________ I --~--~ 

Rating table for Catawba Rive1· near Rockhill, S. C., jr01n January 1 to July 
31, 1903 . 

. --. --------------;------------·-------,----.---

Gage D" h I Gage n· h Gage D" h Iii Gage Dl·s,.harge. 
1-he_i_gh_t_. -1--Is_c_a_r_g_e .. _h_e_ig_h_t_. _ls_c_a_r_ge_ .. -he_i_gh_t_. -1--Is_c_a_r_g_e. i he:ght. 1---;-~ --

"'';:~;~" 1 Fz~ &~~~:~~" 1~ F~~~ Feet. 

1.8 

1.9 

2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2. 7 

2.8 I 

2.9 

3.0 
3.1 
3.2 

Second-feet. Feet. 

3,100 3.3 
3,325 3.4 
3,550 3.5 
3,775 
4,000 
4,225 
4,450 
4,675 
4,900 
5,125 
5,350 
5,575 

5,800 
6,050 
6,300 

3.6 
3.7 
3.8 
3.9 
4.0 
4.1 
4.2 
4.3 

4.4 
4.5 
4.6 
4.7 

6, 800 4. 9 11,150 6. 4 
7,o5o 5.o 11,5oo I 6.5 

Second-feet. 

16,450 
16,850 
17,275 

7,300 5.1 11,850 
12,200 

6, 6 1 17,700 
7,550 
7,800 
8,050 
8,300 
8,600 

8, 900 i 

9,200 
9,500 

9,800 1· 

I 
I 

10,100 

I 1o,45o 

5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 

6.0 
6.1 
6.2 

I 

12,550 
12,900 
13,275 
13,650 
14,050 
14,450 
14,850 

15,250 
15,650 
16,050 

6.7 
6.8 
6.9 
7.0 
7.5 
8.0 
8.5 
9.0 

9.5 
I 
1 10.0 

! 10.5 
i 

18,150 
18,600 
19,050 
19,500 
21,750 
24,000 
26,500 
29,000 

31,500 
34,000 
36,750 

Table for 1903 same as 1902. Above 4.6 feet, gage height, 1901 and 1902 rating 
tables are the same. 
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Est?:mated monthly discharge of Catawba River near Rockhill, S. C., for 1903. 

[Drainage area, 2,987 square miles.] 

Discharge in second-feet. Run-off. ' 

Month. Second-
Max imum. Minimum. Mean. feet per Depth in 

square inchee. 
mile. 

- - -- ---

4,000 3,775 6, 728 1 2.25 2.59 

5,3715 4,000 11, 183 : 3.74 3.89 

January_____________________ 3 
February _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 

March _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 9 3,000 5,125 15,952 5.34 6.16 
April . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 4,825 5,350 11,518 3.86 4.31 
May ________________________ _ 5,350 4,000 4,610 1.54 1. 78 
June _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 6,470 4,450 7,585 2.54 2.!33 
July ________________________ _ 5,687 3,100 3,883 1. 30 1. 50 

---

CATAWBA RIVER NEAR MORGANTON, N. C. 

The original station was established June 1!1, 1900, in connection 
with the hydrographic investigation of the Southern Appalachian 
area, at which time a wire gage was installed on the highway bridge 
on the road fro!ll Morganton to Hartland. In May, 1901, the river 
throughout this part of its course rose from 8 to 15 feet higher than 
ever before known, and the bridge and gage were destroyed. The 
present station was established 1\'Iay 15, 1903, by E. vV. Myers, assisted 
by B. S. Drane, at the bridge which was built to replace the one car
ried away by the flood of 1\'Iay, 1901. The station is 1 mile north 
of Morganton and about 200 yards below the mouth of Upper Creek. 
The standard chain gage with inclosed scale is attached to the lower 
chord of the downstream side of the bridge. The zero of the scale is 
about 94 feet from the initial point for soundings. The length of the 
chain from the end of the weight to the marker is 36.95 feet. The 
gage is read once each day by J. J. Edmundson. Discharge meas
urements are made from the downstream side of the single-span steel 
highway bridge to which the gage is attached. 'rhe initial point for 
soundings is the left end of the downstream hand rail. Distances are 
laid off along this rail and are marked in white paint. The channel 
is straight for about, 200 feet above and for about 600 feet below the 
station. The current is swift. The right bank is low and overflows to 
a slight extent on account of erosion, but all water passes beneath the 
approach to the bridge. The left bank is high, rocky, and wooded. 
The bed of the stream is rocky, with sand and gravel near the right 
bank. 

Bench mark No. 1 is the left side of the upper surface of the sixth 
floor beam at the downstream side of the bridge, 13 feet to the right 
of the zero of the gage. The point is indicated by a spot of white 
paint and the letters B. M. When the gage reads zero the water 
surface is 34.77 feet below this point. Bench mark No. 2 is a copper 
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plug set in cement in a rock on the left bank 24.3 feet hack of the 
initial point for soundings, and is 3 feet downstream from the line of 
the downstream truss. It is about lf feet above the road and is 
inclosed in a circle of white paint and marked "B. M." Its elevation 
is 37.37 feet above datum of the gage. 

The observ-ations at this station during 1903 haye been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurenwnts of Catawba River near Morganton, 1V. C., in 1903. 

~,-------~-----------

----~~~-- _____ I __ --

Hydrographer. Gage Discharge. height. 

February 13 _ _ _ _ _ _ _ _ _ _ _ _ _ _I K W- Myers _ _ _ _ _ ______ _ 

May ~o- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~- ~ ~ - ~ ~: ~ -- - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: 

Feet. Second-feet. 

2.77 2,861 

2.04 1,656 

2.05 1,698 
June 25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ do ___________________ _ 1. 93 1,276 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _ _ _ _ ______________ _ 1. 95 1,282 
August 21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B.S. Drane _______________ _ 1. 77 1,181 

Do ____________________________ do ___________________ _ 1. 76 1,193 
October 28 _______________ _ _____ do _ _ _ _ _ _ _____________ f 1. t6 528 

Do _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . __ do . ___ . . ___ .. ___ . _____ _ 1.18 559 
December 11 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 1.19 480 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ . _____ do ___________________ _ 1.22 493 
I 

. --------·--·----· ·---'------

~Iean daily gage he1:ght, in feet, ofCatazeba River near .Zlforganton, N.C., for 1903. 

I I ' ' Day. I May. , June. I July. Aug. Sept. Oct. Nov. Dec. 

:~:::::::-:-::-::-:~-~~-~:~:::~~--~-::-:~--:_-::-- !_::_ ' ::I ::~ ::E :: i :E :~ :~ 
! ___________________________________ ' 2.451 1.75 2.55 1.35. 1.25 1.20 1.20 

5_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3. oo I 2. oo 2. 25 1. 30 1. 25 2. oo 1. 20 

6--------------------------- 2.00 10.00; 2.00 1.50 1.35 1.00 1.55 1.20 
7_ --------------- -··-- ---------- 1. 50 1. 35 1.20 2.00 5.2/) i 2.15 1.30 1.50 
8 _____ ·------------- ------------ 1. 95 3.60 

9 _______ ---------------------- 1. 95 2.45 
10 _____________________ ------ 1.95 6.45 
11_ ___________________________ _ 1. 95 4.00 
12 _____________ -----· ------------ 1.90 3.35 

1.90 2.90 
1'!c----------- _____________ : ------ 2.00 2.60 
15 _______ ------------------ 1. 95 2.45 

16 ______ ------------------------- 1. 90 2.35 
17 ___________________ -------- ---· 1.90 2.30 
18 ___________________ ------------ ---· 1. 90 2.60 
19 ___________ ------------------------ 1.85 2.25 
20 ___________ ----------------.------- 1. 85 2.20 
21_ _________________________________ _ 1.80 2.15 

22--------------------------- 1.75 2.05 
23 __________________________________ _ 1. 75 2.80 

24-----------------------------------, 1. 75 2.15 
25 _____________ ---------- ____________ [ 1.75 2.05 

1.80 i 
1. 70 
1.65 
1.80 
2.00 
2.40 
2.00 
1.90 
1.80 
1. 75 
1. 70 
1. 70 
1. 70 
1.60 
1.50 
1.50 
1.50 
1.50 

1.40 
1.35 
1.30 
1.40 
1.60 
1.85 
1. 95 

1.801 2. 75 

2.00 
2..,00 
1.85 
1.75 
1.85 
1.45 
1.50 
1.50 
1.35 

1. 45 
1.95 
1.45 
1.40 
1.45 
1.30 
1.3.5 
1.40 
1.75 
2.15 

2.05 
1.50 
1.45 
1.35 
1.35 
1.30 
1.30 
1.25 

3.00 1.25 1.20 
1. 65 1.25 1.20 
1.40 1.25 1.20 
1.40 1. 25 1. 20 
1.35 1.20 1.15 
1.35 1.20 1.30 
1.30 1. 20 1.25 
1.30 1.20 1.25 
1.30 1.20 1.25 
1.50 1.70 I 1. 25 
1.50 2.20 i 1.20 
1.40 1.60 1.20 
1. 40 1. 40 1.40 
1. 3.5 1.30 1.60 
1.35 1.30 1.40 
1.35 1.30 1.30 
1.30 1.30 1.30 
1.30 1.30 1.30 
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JJfean 'laily gage he1:gld, inject, of Catawba River, etc.-Continued. 
------~---

Day. I May. I June. July. I Aug. : 
----- -----~·-- ~l _____ l ___ '----~----

Sept. Oct. I NoY. Dec. 

26_______________________ __________ 1.751 2.00 I 1.45' 1.35 

21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 80 I 1. !l5 1. 45 1. 30 

23 _______________ - ----- ----------- 1.70 -------- 1.40 l.OJ 

1.30 1.30 1. 2.) 1.00 

1.30 1.30 1. 25 1.00 
1. 30 1.25 1.20 1.3J 

29 _______________________________ 1.70 2.00 1.60 1.25 1.25 1.20 1.20 1.30 

30 ____________ ---------------------- 2.25 1.80 1.70 1.25 1. 2.) 1.20 1.20 l.f.5 
31. __________________________________ 1.9.) 1.60 1.20 1.25 

~--------
1. 25 

Estimated monthly discharge of Catawba River near JJforgantou, N. C., for 1903. 

[Drainage area, 7fl8 square miles.] 

Discharge in second-feet. Run-off. 

Month. Second-

Maximum. Mininu1m. Mean. feet per Depth in 
square inches. 

I 

mile. 
---------

May 6-31. ____ -- ----- ----- ·---- 1,925 1,026 1,283 1. 69 1. 63 
.J nne ___ .. _______________ ----- 17,040 1, V56 3,476 4.59 5.12 
July ------ - . ----- ------ --- -- 2,220 702 1,100 l. 45 1. 67 
August ------ - -- --- ------ ---- 2,902 367 1,028 1. 36 1. 57 
September - ---- - - ------ ------ 1,735 569 770 1. 02 1.14 
October _______ ------ ---- ---- 3,390 1 526 735 . 97 1.12 
November_ 1,830 526 674 .89 .99 
Dec•mber ___ --- 908 485 579 . 76 .88 

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

Rating table for C'atawba River near Morganton, N. C., front ~May 6 to December 
31, 1903. 

--

Gage I . . •I Gage 
height. Discharge. height. 

---
I 

Feet. Second-feet.! Feet. 

1.0 367 2.4 

1.1 444 2.5 

1.2 526 2.6 

1.3 612 2.7 

1.4 702 2.8 

1.5 800 2.9 

1.6 908 3.0 
I 1.7 1,026 3.1 

1.8 1,156 3.2 

1.9 1,300 3.3 

2.0 1,460 3.4 

2.1 1,640 3.5 

2.2 1,830 
I 

3.6 

2.3 2,025 
I 

3.7 

--
I 

Discharge. Gage 
j 

height. 
-------

·Second-feet. Feet. 

2,220 3.8 

2,415 3.9 

2,610 4.0 

2,805 4.1 

I 

3,000 4.2 

3,195 4.3 
I 3,390 4.4 I 

I 

3, ;)85 4.5 

3,780 4.6 

I 3,975 4.7 
I 

4,170 I 4.8 
I 

: 

4,365 4.9 

I 4,560 5.0 

I 
4,755 i 

5. 1 
j 

D 

s ecrmd-feet. 

4,950 

5,145 

5,340 

5,535 
5, 730 
5,925 
6,120 
6,315 
6,510 

6,705 
6,900 

7,095 

7,290 

7,485 

Above 7 feet gage height differences are 195 per tenth. 

Diseharge. 

Feet. Second-feet. 

5.2 7,680 

5.3 7.875 

5.4 8,070 

5."5 8,265 
5.6 8,4~0 

i),l 8,65;) 

5.8 8,850 
5.9 9,045 

6.0 9,240 

6.5 10,215 

7.0 11,190 
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BROAD RIVER (OF THE CAROLINAS) AT ALSTON, S. C. 

This station was established. July 3, 1896, by E. \V. ::\Iyers at the 
Southern Railroad. briuge at Alston, S. C., about 27 miles above Colum
bia. The standard. chain gage is located in the second span from the 
left end of the bridge. The zero of the scale is 7-1: feet from the initial 
point for soundings. The length of the chain from the end of the 
weight to the marker is 39.22 feet. The observer is G. 1\f. Heron, a 
farmer of Alston, S. C., who reads the gage once each day. Discharge 
measurements are made from the do,vnstream side of the steel through 
6-span railway bridge to which the gage is attached. The initial point 
for soundings is the end of the second span nearest the left bank over 
the center of the pier. At flood stages some water passes behind this 
point. The channel above the station is straight, but the current is 
interrupted by a large island and passes under the bridge at an angle. 
Below the bridge the channel is straight for about one-ha1f mile. 
Both banks are high and all water pasRes beneath the bridge. The 
bed of the stream is of sand and silt and is slightly shifting. There 
is but one channel at all stages. 

Bench mark No. 1 is a point on the right side of the downRtream 
end of the fifth floor beam from the left end of the second span from 
the left end of the bridge. It is marked in white paint and is indi
cated by the letters B. M. \Vhen the gage reads zero the water sur
face is 36.44 feet below this point. Bench mark No. 2 is a standard 
copper bolt set in rock on the left bank on the hillside 50 yards from 
the river and 52 feet downstream from t.he center line of the trestle 
approach to the bridge and is 21.2 feet from the corner of the pump 
house. The rock is white and the bench mark is under a small china 
tree. This bench mark is 9. 85 feet below the bench mark on the 
bridge, making its elevation 26.59 feet. above the gage datum. 

·The observations at this station during 1903 have been made under 
the direction of :M. R. Hall, district hydrographer. 

Discharge 1neasurernent.c; of Broad Ri'/)er at Alston, 8. C., in 1903. 

Date. Hydrographer. 
I 

Gage i . h 
. height. I D1sc arge. 

1------------------------------' 

Feet. Second-feet. 

March 23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. W. Myers ______________ _ Hl.85 71,138 
April17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C. Murphy ___________ _ 7.74 15,058 
June 24 ______________________ ' B.S. Drane _______________ _ 

August 6 ____________________ I J. M. Giles __ - ------------- i 

Do _____________________ __I M. R. HalL ________________ , 

6.20 10,591 

5.58 8,259 

5.58 7,954 
September 10 _________________ 

1 

J. M. Giles _______________ _ 
October 22 __________________ _! _____ do __________________ _ 

December 10 ____________ - - - - -I- ----do - - - - - - - - - - - - - - - - - - - -

4.861 7,218 

3. 4f) 3,219 

3. 7o I 3,437 
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J.lfean claily gage height, in feet, of Broad Rive1· at Alston, S. C., for 1903. 

Day. Jan. Apr. I M:;~~~~~~;~ly. Aug.: Sept. I ;ct.j Nov. I Dec. 

L_____________ 4.60 18.50 .).20 ~-~ 14.90 :.so 
1 

~.60 1--;,;o ~~ ~.2o 
2------------· -------- 4.25 4.65 11.25 10.00 5.10 I ;.;X) 4.40 .3.90 I ;.10 3.30 3.40 3.60 
3 _____________________ 12.60 4.45' 7.00 7.00 5.00 R.70 4.20 6.60 4.50 3.30 3.50 3.50 

4 _________________ --- 12.72 7.25 6.ii5 7.20 5.80 6.65 4.80 4.70 4.20 3.25 8.90 3.60 

5 ___________ ------ 9.85 10.00 'I 6.25 .I 7'.00 I' 5.00 7.30 4.50 15.50 4.GO 3.20 I 4.50 3.60 
6_________________ 7.7i) 8.20 fi.80 6.40 5.10 13.60 4.70 5.70 8.60 8.10 5.60 8.60 

7 _____________________ 6.5i) 7.55 3.73 I 6.20 5.00 27.20 I 5.10 I 5.50 8.6013.40' 4.50 3.60 

8 __________________ 
1 

5.'10 18.30 I 7.12 s.oo 1 4.90 26.70 I 4.80, 3.90 3.20 _ 8.iiO 14.m 3.70 

9 ______________ , ______ ' 5.30 18.00 ~-9? I 8.~0 4.~0' 17.3014.30 I :).60 3.40 4.CO 3.70 3.80 

lL~~~~~~~~~~~ ~~ ~~~ 5.m 11." •~": 10.00 I 4~W .

1 

9.90 4.10 .3.60 4.m 1:3.9013.50 B.7o 
11. ___________________ 4.8;) 11.82 6.50 7.40 4.1-\0 8.!l0 4.0013.20 4.0013.70 8.70 3.70 

12 ___________________ 7.62 15.97, 8.55 6.60:4.60 10.20

1

4.00 1 4.20 4.20 3.40

1

1 B.eo 3.70 

13 _______ ------------ 7.40 13.65 'I R.45 6.30! 4.80 7.60 4.20 8.70 3.40 3.20 3.50 3.60 

H------ - 6. 05 9 65 I 7 % 15 75 4 90 6 20 4 90 4 40 3 30 3 40 3 'iO B 70 
15 ______________ ------ 5. 4 

... .. .. .. . . . . 
5 7. 25 6.53 14.95 5.10 5.80 4.50 5.70 3.10 8.40 3.50 3.50 

16 ______ ---------- 5.2 

17 ______ ---------- 4.£ 

18 ______ ---------- 4.8 
19 ____________________ 4.60 

20 ______ - ------------- 4.4 
21. ___________ ------- 4.8 

2'4-------------------- 5.2 

0 6.30 6.00 111.051 4~00 5.40 4.20 7.15 3.60 3.EO 3.40 3.80 

0 15.75 5. 80 8. 40 4. 70 5.20 3.90 8.60 7.00 3.60 3,30 3. 70 
5 17.15 5. 50 I 7.15 4. 60 5.00 "·~', 7.10 I 6.;:o 4.60 3.40 3.70 

11.50 5.37 6. 70 4.50 5.00 3. 80 I R. 20 4. 70 3.80 4.20 3.80 

5 8.82 5.431 6.50 4.40 5.00 3. 80 8. 40 3. 90 3.40 3.90 3.60 

0 6.80 8. 25 6.10 4. 40 4.80 3. 50 I 6. 20 H. 70 3.50 3.60 3.70 

5 6.30 13.95 I 6.40 4.:30 4. 90 :3.60 4. 60 8.40 3.40 3.50 3.60 
23 ______ -------------- 5,2 

24 .... ---------------- 4.7 

0 5.75 20.60 5. 90 4.20 5.20 ~-~'J 14.40 3.50 3.40 8.60 4.00 

0 5.60 25.10 5.80 4.20 6.00 3,;j() I 4,20 3.5!) 3. 70 8.40 3.80 
25 ________ ----- 4.4 5 5.35 19.00 .'5.60 4.30 5.50 3.40 ! 3. 70 3.50 3. 70 3. 70 3.80 
26______ 4.6 0 5.15 10.70 5. JO 4.00 4. 90 3.40 3. 70 3.40 3. 40 3.60 4.20 
27__ __________________ 4.6 0 4.95 7.90 6.80 4.10 5.30 3.30 3.50 13.30 3.20 3.50' 4.10 
28 ______ -------------- 4.6 5 11.17 7.20 5.80 4.20 4.80 3.10 3.50 3.40 3. 40 I_ 3. 50 ' 4.00 
29 ____ ------ 6.0 
3() __________ ---- 5.7 
3L ___________________ 5.2 

5 I· 7.951 5.40 7.10 5. 70 3.30 : 3.50 3.10 3.40 3.50 3. 70 

0 1- 17.4~ 5. 30 6.60 5. 70 4.00 i 3.30 13.00 ~:: /--~~-~~ 3.80 

5 ~------- 19. ().) 1------- 5.30 ------- 4.00 I 3.80 ______ 3. 70 
I 

IRR 98-04--4 
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Rating table for Broad River at Alston, S. C., from January 1 to December .n, 
190<1. 

I Gage I D' h II Gage ! D' 1 I Gag-e I D' h I Gage I D' h I 
height. .sc arge. ] height. I 1sc 1arge. height. 1sc arge. ,I height. I 1sc arge. 

I I II ! 

Feet. Second-feet.'~ jsecond-jeef. ~ Second-feet ~~Second-feet. 
3.0 2.250 5. 5 8, 220 10. o 22, 150 15. o 43, 300 1 

il. 1 2,420 5.6 8.500 10.2 22,800 15.2 44,400 

I 
3.2 2,;")90 5.7 8,775 10.4 23,500 15.4 45,500 

3.3 2,770 5.8 9,030 10.6 24,200 15.6 46,650 
I 3.4 2,960 5.9 9,325 10.8 24.900 15.8 47,800 

3.5 3, 1;')0 6.0 9.600 11.0 25,650 16.0 48,950 

I 3.6 3, 3.30 6.2 10.200 11.2 26,400 16.2 50,100 

3.7 3,560 6.4 10,800 11.4 27,1oO 16.4 51,250 I 

3.8 3,780 6.6 11,400 11.6 27,900 16.6 52,450 

3.9 4,010 6.8 12,000 11.8 28,700 16.8 53,650 
4.0 4,250 7.0 12,600 12.0 29,500 17.0 54,850 
4. 1 4,500 7.2 13,200 12.2 30,300 17.2 56,150 
4.2 4,750 7.4 13,800 12.4 31,150 17.4 57,500 

4.3 5,000 7.6 14,400 12.6 32,000 17.6 58,900 

4.4 5,250 7.8 Hi,OOO 12.8 32,f50 17.8 60,300 

4.5 5,500 8.0 15,650 13.0 33,700 18.0 61,700 
4.6 fi,750 8.2 16,300 13.2 34,550 18.2 63,100 
4.7 6,025 8.4 16,950 13.4 35,4.50 18.4 64,500 
4.8 6,300 8.6 17,600 13.6 36,350 18.6 66,000 
4.9 6,575 8.8 18,250 13.8 37,250 18.8 67,500 
ii. 0 6, 8.50 9.0 18,900 14.0 38,200 19.0 69,000 
5.1 7,125 9.2 19,550 14.2 39,150 19.2 70,500 
5.2 7,400 9.4 20,200 14.4 40,150 
5.3 7,675 

II 

9.6 20,850 14.6 41,200 

5.4 7,950 9.8 21,500 14.8 42,250 
______ j ____ I 

---·------·· -----·····--

Differences above 19 feet gage height, 750 per tenth. Table not well determined 
above t; feet gage height. 
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Estimated nwnthly discharge of Broad River at Alston, 8. C., for 1903. 

[Drainage area, 4,609 square miles.] 

Discharge in second-feet. Run-off. 

Month. Second-
Maximum. Minimum. Mean. feet per Depth in 

square inches. 
mile. 

January ------ - ----- ---- - --- 32,425 4,875 9,882 2.14 2.47 
February -- ---- - --- ---- -·- -- 63,800 5,375 22,647 4.91 5.11 
March ______________________ 114,750 7,812 25,601 5.55 6.40 
April ---------- --------- - ---- 47,512 7,675 15,578 3.38 3.77 

~i:- : -_:_ -:-- :• 12,900 4,250 6,474 1. 40 1. 61 

130,500 I 6,300 20,836 
I 

4.52 5.04 I 

7,125 2,420 4,407 . 96 1. 11 

August ------------- ---- ---- 17,600 2,590 6,837 1.48 1.71 
September ---- ----- ------ --- 12,900 2,420 4,416 . 96 1. 07 
October _________ -- -- ------- - 5,750 2,420 3,136 .68 .78 
November ________________ ---' 8,500 2,770 3,656 I .79 .88 
December _____ .. _ . ___________ -~-~- _ 4, 750 2,590 3,604 . 78 .90 

----~-

The year ______________ -I 130,500 2,420 10,589 2.30 30.85 

SALUDA RIVER NEAR WATERLOO, S. C. 

This station was established by E. ,V . .Myers, Augm;t 30, 1896. It 
is located at the Charleston and 'Vestern Carolina Railroad bridge 
between Coronaca and 'Vaterloo, 3 miles from 'Vaterloo and 9 miles 
from Greenwood. It is 1 mile below the mouth of Reedy River. 
The Htandard chain gage is on the downstream side of the bridge, on 
the span next the left bank, in the seventh panel. The zero of 
the gage is 6.4 feet to the right of the panel point. The length of the 
chain from the end of the weight to the marker is 46.66 feet. July 
20, 1902, the gage ·was changed so as to increase the readings 1. 6 feet. 
The 1902 gage heights were all referred to the new datum. The gage 
is read on~e each day by R. N. Cunningham, storekeeper and farmer 
at vVaterloo, S. C. Discharge measurements are made from the rail
way bridge and its approaches. The bridge is a steel through bridge 
of two spans about 125 feet each, with wooden trestles 600 feet long 
on the left bank and 200 feet on the right bank. '"fhe initial point 
for soundings is the end of the guard rail of the trestle on the left 
bank. The channel is straight for about 600 feet above and below 
the station. Both banks are low and wooded and are subject to over
flow, but all water passes beneath the bridge and its approaches. 
The bed of the stream is sandy and muddy and is slightly shifting. 
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There is but one channel at all stages. Its width at low water is 250 
feet, the channel is broken by one pier, and the velocity is moderate. 

Bench mark No.1 is a point on the top surface of the outer eye bar 
of the lower chord of the downstream side of the bridge, at a point 
opposite the zero of the gage. The point is indicated by a spot of 
white paint and by the letters "B. M." 'Vhen the gage reads zero 
the water surface is 4:3.59 feet below this bench mark. Bench mark 
No. 2 is a copper bolt set in a granite bowlder on the right bank of 
the stream 470 feet from the end of the trestle (measured along the 
railroad track) and 50 feet upstream from the center of the track. 
Its elevation is 61.44 feet above gage datum. The rock is near two 
small persimmon trees. 

The observations at this station during 190:3 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurements of Saluda River near Waterloo, S. C., in 1903. 

Date. Hydrographer. Gage I · height. 
1 

D1scharge. 

March 23 _____________________ E. W.Myers ______________ _ 
Feet. I Second-feet. 

17.40 ! 12,968 
April18 ______________________ E.C.Murphy _____ ~-------- 9.40 3,481 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B.S. Drane ___ . ___________ _ 9.60 3,739 
April2L _________________________ do ___________________ _ 9.20 3,747 
June 25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ do ________________ .. __ _ 6.76 1,375 

Au~t: ~_::::-- ___ : -- ___ --_ ~{~!~:_::-_:: ___ -:::] 
7.03 1,527 
6.88 1,542 
6.88 1,458 

September 9 _________________ J.M.Giles _______________ _ 6.38 1,245 
October 21 _________________ . __ . __ .do ___________________ _ 6.28 1,176 
December 9 ___________ . ________ ... do ___________________ _ 5.90 883 

.. ~Jean daily gage height, in feet, of Saluda River near Waterloo, S. C., for 1903. 

Day. 

1 ______ ------------
2 ______ ------------

3 ______ ------------

4 ______ ------------
5 ______ --·-- --------
6 ____________ ------

•------------------
8 __________ --------

9 ______ ------------

10 .... --------------
11.-----------------

12 ••...• --···· ------

Jan. Feb. 

6.45 7. 00 
7.20 6.20 

11.40 I 6.60 
10.90 10.60 
9.10 12.50 
8.().') 9. eo 
7.60 11.00 
7.40 19.60 

6.1<0 117.60 
7.10 11.70 
8.90 13.30 
9.30 17.().') 

~r ~-~.-~May~ June. 

14.70 11.20 7.75 9.85 
12.70 9.80 7.80 10.40 
9.90 9.45 7.85 8. 40 
9.20 9.().') 8.20 7. 75 
8. 90 I 9.30 8.o:> 12.15 

9.oo 1 8.75 7. 90 114.00 
8.70' 8.50 7. 90 19.25 
9.00; 9.90 7. 70 22.35 
9. 70 I 10. so 7.10 14.45 
9.8o I 9.20 S.EO 10.30 

9. 70 I 9.40 6.05 11.20 
11.90 9.60 7.40 10.10 

July. Aug. I Sept. I Oct. I Nov.: Dec. 

7.15 6.85 ~~551 5.50 5.30 I 6.0;) 

6.55 6.85 I 5.50 5.5'5 5.50 1 5.8o 
6. 90 7.15 . 5. 50 6. 25 7. oo 1 6.10 

18. 21> 6. 20 1 5. 55 5. 20 1.10 5. 80 
5. 70 7.00 I 5.55 5.30 8.45 I 5. 75 
7.95 1. n I 6.35 5.30 6. 70 5. 55 
7.45 6.20 I 4.90 5.60 6. 90 I 4.75 
6.85 6.55 5.40 5. 75 6.60 5.95 
6.25 6.35 5.60 5.55 G.65 I 6.05 
6.25 5. 75 8.05 6.25 

6.10 I 
5.90 

6.!)0 5. 70 I 6.10 5.60 6.00 5.90 
7.30 6.().') 6.30 4.95 5.80 6.00 
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Mean daily gage height, in feet, of Saluda River, etc.-Continued. 

___ Day. ___ ! Jan. I Feb._ Mar._ Apr.IMay.IJune. July. Aug.:Sept.;_~~~:~:v~ Dec. 

13____ 8.70 15.30 12.50 n.oo 7.60 9.15 7.co 6.151 5.95 r 5.50 5.m 3.70 
14 ............ ---··· 7.75 10,85 9.90 17.70 7.25 1!.55 8,00 5.83 

1 
5.0.)! J.5J I 6.55 4.90 

15 ... _ ------------- 7.30 9.95 9.50 16.45 7.60 8.H5 7.25 6.70 I 5.4511 5.60 'I' 5.70 I G. Vi 
16 __________________ 7.30 8.80 \J.(H) 11.20 7.15 R.25 6.45 7.401 6.5.') 5.fJ5 5.45 6.CO 
17 __________________ 

1 

7.20 15.80 8.70 9.90 7.5.') H.20 6.10 7.00 I 5.9016.45 6.50 I 6.35 

18 .................. ! 7.60 16.20 8.50 9.40 5.90 7.90 6.05 9.90! 6.0515.55 6.15_ 5.65 
Hl__ ________________ 6.10 13.60 8.20 I 9.65 6.85 I 7.t5 7.95 11.00 6.60! 5.35 5.!:5 5.90 
20 __________________ 6.90 9.70 8.30 -------17.70 I 7.15 5.15 7.60 5.75 5.55 5.95 5.60 
2L _________________ 6.45 9.30 8.40 ~--·---- 6.65 7.55 5.65 6.55 5.60 6.35 6.10 4.90 

:~~~~:::~~::~~~~::j ~::I ::: ~~:~ ;~~:~:J ~:: ~:~~I:::: ~:~ :::~ ::: ::~~ ~:~ 
24 ... -------------- 6.70 I 8.40 16.30 ~------- 7.05 7.95:5.75 5.85 5.60 I 5.65 6.00 I 5.95 
25 ..... ------------ 7.40 7.45 15.20! 8.30' 6.Q:); 7.10

1 

6.C0 5.75 5.4.0 15.25 5.85 I 5.75 
26 __________________ 6.20 8.00 10.~ I 9.10 fl.25 7.20:6.50 5.70 5.50 I 5.10 5.85! 5.50 

27 ..... -------------' 6.90. 8.50 9.4a 8.40 6.20 7.4.0 5.70 5.45 5.25 5.55 4.80' 6.15 
28 .................. 6.5J i 12.00 9.05 8.35! H.55 7.95 6.45 5.45 5.10

1

5.70 6.55. 5.85 

~::::::::::::~~:::~ ~:~ 
1 

11.90 8.1517.95 H.10 6.25 5.60 5.40 15.70 5.851 5.£5 

31 - --------------- 7· 40 -------1 ~~:: ~--~--~~-1 ~:: i--~--~-, ~:~ ~:~: --~~~~-1 ~:~ 1-~--~-1 ::: 

Ratinu table for Saluda River near vVaterloo, S. C., frorn January 1 to Decent
ber 31, 1903. 

Gage I D' h· . J Gage II D' h height. Isc ai ge. I height. ' Isc arge. 
' I 

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

Feet. ! Second-feet.' Feet. Second-feet. 

4. 7 386 6. 1 

4.8 423 6.2 
4. 9 461 6. 3 

5.0 
5. 1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 

5.8 
5.9 

6.0 

500 

540 

582 
626 

672 
720 
770 
822 

875 
930 
985 

6.4 

6.5 

6.6 

6. 7 
6.8 
6.9 
7.0 
7.1 
7.2 
7.3 
7.4 

1,040 
1,095 
1,150 

1,205 
1,260 

1,320 
1,380 
1,440 

1,500 
1,560 
1,625 
1,690 
1,755 
1,820 

h~~~et. I Discharge. 

1 

h~~~t. I Discharge. 
I 

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

Feet. I Second-feet. Feet. Second-feet. 

7.5 

7.6 
7.7 
7.8 

7.9 

8.0 
8.1 
8.2 

8.3 
8.4 

8.5 
8.6 

8.7 
8.8 

1,890 

1,960 
2,030 
2,100 

2,175 

2,250 

2,325 
2,400 
2,480 
2,560 
2,6~0 

2,725 
2,810 
2,900 

8.9 
9.0 

9. 1 
9.2 

9.3 

9.4 
9.5 
9.6 

9.7 
9.8 
9.9 

10.0 
10.1 

2,990 
3,085 

3,180 
3,280 

3,380 

3,485 
3,590 

3,700 
3,810 
3,920 
4,035 
4,150 
4,270 

Above gage height 10 feet, differences 120 per tenth. 
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Estimated monthly discharge of Saluda River near Waterloo, S. C., for 1903. 

[Drainage area, 1,056 square miles.] 

Discharge in second-feet. Run-off. 
~------ ----------c------i----,----

I 
Month. 

Maximum. I Minimum. Mean. 
Second-
feet per Depth in 
square inches. 
mile. 

- I 1,040 2,074 5,830 ' 
15,670 I 1,095 5,858 

---

1. 96 2.26 

5.55 5.78 

January_ _ _ _ _ _ _ _ ____________ _ 

February __________________ _ 

March _ _ _ _ _ _ _____ . ____ _ 13,030 2,400 5,273 4.99 5.75 
April a _ _ _ _ _ _ _ _ _ _ _ __________ _ 13,390 2,325 4,303 4.07 3.78 
May ________________________ _ 2,682 930 1,798 1. 70 1. 96 
June________ _ ______ _ 18,970 1,625 4,222 4.00 4.46 
July _____ .. __________________ _ 14,050 561 1,748 1. 66 1. 91 
August ___ . 5,350 442 1,417 1. 34 1.54 
September _ . ______________ _ 2,287 461 856 . 81 . 90 
October ___________________ _ 1,232 480 802 . 76 1 .88 

2,600 423 1,072 
1,177 404 882 

1.021 1.14 
.84 . 97 

NoYember 
De~:em ber . _ . _________________ i 

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

rr April2:J--24 missing. 

MISCELLANEO"C"S MEASUREMENTS IN SANTEE RIVER DRAINAGE BASIN. 

liVrderee River.-Measurements were made at Camden, S. C. The 
gage heights were measured by the United States 'Veather Bureau 
gage. 

Discharge rnea:mr·ements of TVateree River at Camden, S. C., in 1.903. 

Date. ·-------~-- _ ----~Gage height.
1 

Di~-harge. 
Feet. Second-feet. 

May 2G _____ _ 8.35 3,929 
June 23 _ _ _ _ _ _ _ _ _ ___ .. _____ . __ .. ______ . __ _ 10.75 6,222 

Do ____ . _ .. ________ . _______ . _ _ . _____ _ 10.90 6,694 
A ngust 7 _ _ _ _ _ . . __ . __ . __ . ___ .. __________ . 9.15 6,285 

Catawba R'i'L•er.-Jieasurements were made on this stream at the 
I.ancaster and Chester Railroad bridge near Fort Lawn, S. C. The 
bench mark is the top of first crossbean~ from second pier from left 
bank of the railroad bridge. It has an elevation of 3a feet above gage 
datum. 
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Discharge measurements of Catmcbct Rh·er near Fort Lawn, S. C., h~ 1903. 

-------·--·---~~-------- ------~---

Date. [Gage height. Discharge. 

------~ Feet. 

3.98 
Second-feet. 

August 8 _______ _ 5,070 
September 12 ___ _ 

October 24 _ _ _ _ _ __ 

December 12 _____ _ 

2.90 

2.93 

2.45 

3, 137 
3,107 
2,108 

At J\!Iount Holly, N. C., Catawba River was discharging 1, HJ2 
second-feet on November 13. 

At Belmont, N. U., the stream was discharging 1,393 second-feet on 
December 3, when the water surface was 27.48 feet below the bench 
mark, \vhich is the top of inside bar of lower downstream chord at 
first crossbeam from third pier from left bank. 

John River.-At Morganton, N. C., this stream had a discharge of 
1,192 second-feet on February 13, HJ0:3. 

Btowl River. -At the Seaboard Air Line bridge neal' Carlisle, S.C., 
this stream was discharging 3,663 second-feet on Augnst 11, 1903, 
when the water surface was i34.16 feet below the top of the first cross
beam of the second span from right bank. 

Tiger Ri,ver.-This stream was measured at the Seaboard ~\ir I .. ine 
bridge near Delta, S. C. The bench mark is the top of the down- . 
stream end of the ~.econd crossbeam from the right bank. 

Dischw ge tneasurements of Tiger River near Delta, S. C. 

Date. 
I Height of I 
bench mark Discharge. 

'abovewater.
1 ------------------------------------------/ --------

Feet. ! Second-feet. 

32.52 1 921 
34.25 41~ 

August 12 _______ _ 

October 2 7 _______ _ 

Enoree River.-This stream was measured at the Seaboard Air Line 
briclge near \-Vhitmire, S. C. The bench mark is the top of the girder 
nuder cross-ties at a point 50 feet from end of bridge at right bank 
dowm;tream. 
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Discharge rneasuretnents of Enoree River near To/7Litmire, 8. C. 

Date. 
Height of I 

~b~\?~ :!t~:.; Discharge. 

Feet. Second-feet. 

August 13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____________________ _ 

October 27 ________ _ 
54.50 
54.40 

A mill about one-half mile below prevents rating at this place. 

SAVANNAH UIVER DRAINAGE BASIN. 

470 
293 

Savannah River is formed by the junction of Tngalo and Seneca 
riYers, which unite about 100 miles above Augusta, Ga. It flows in a 
southeasterly direction, forming the boundary between Georgia and 
South Carolina, and empties into the Atlantic Ocean near Savannah, 
Ga. H is navigable up to Augusta, which is at the fall line. 

Seneca River is formed by the junction of Little and Keowee rivers, 
about 5 miles northeast of Seneca, S. C. Both of these tributaries rise 
in the Blue Ridge in North Carolina and the northwestern part of 
South Carolina. 

Tugalo River is formed by the junction of Chattooga and Tallulah 
rivers, which join at the western corner of Oconee County, S. C. It 
flows in a southeasterly direction, and is a part of the boundary 
between Georgia and South Carolina. Chattooga River riseR in Jack
son County, N. C., and flows in a southwesterly direction along the 
boundary between Georgia and South Carolina. Tallulah River rises 
in :Macon County, N. C., and the northwestern part of Rabun County, 
Ga., and flows in a southeastly direction. Parts of its course are cut 
through the solid rock for hundreds of feet, forming canyons and 
steep bluffs. Throughout its entire length the fall is very great, and 
at Tallulah Falls the stream drops more than 500 feet in a short 
distance. 

Broad River joins the Savannah at the southeast corner of Elbert 
County, Ga. It rises in Habersham and Banks counties, and flows in 
a sontheastly direction to the southeast corner of .Madison County, Ga., 
where the South Fork joins it. From there it flows east to Savannah 
River. Its drainage is from a rolling country, and there is a consid
m·able amount of fall at various points. At Anthony Shoals the fall 
is more than 50 feet in a short distance. Above Augusta, Ga., there 
is much fall, w·hich can be developed for water power. \Vith excep
tion of the large plant at Augusta, very little of this is being used. 

The United States Geological Survey during 1903 maintained the 
following stations in this basin under the direction of M. R. Hall: 
On the Savannah, at Augusta and Calhoun Falls; on the Broad (of 
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Georgia), at Uarlton, Ga.; on the Seneca, near Clemson College, S. C.; 
and on the Tugalo, near Fort :Madison, S. C. 

S..;\ VANNAH 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 'Vater at River Sta
tions," prepared by the United States Weather Bureau. Those for 
1875 to 1889 are 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. rrhe 6 a. m. readings are those used by the Weather Bureau, 
but in the publications of t,he enited States Geological Survey since 
1900 the average of all four of the daily readings is used and is 
reduced to feet and tenthR of feet. 

Discharge measurements are made from the North Augusta high
way bridge at rrhirteenth street in the city of Augusta, while the city 
gage is located at the city bridge at Fifth street, which is about a 
mile below. 

The North Augusta bridge consists of three iron spans, 208 feet 
each, with 319 feet of wooden approach on the right bank and 259 
feet on the left. The channel is straight for a long distance above 
and below and is about 560 feet wide at low water. rl'he banks are 
high, but will overflow at times under a part of the length of the 
approaches and, at very high stages, for a long distance on either side 
of the river beyond the ends of the bridge. The bed of the river is 
sandy and undergoes considerable change. rrhe current is swift. 
Measurements are made from the downstream side of the bridge, and 
the initial point is the end of the iron bridge at the right bank on the 
downstream side. 

rrhe gage at the eity bridge, 1 mile below the measuring station, is 
a heavy vertical timber, graduated to feet and inches, and is bolted 
to the first bridge pier which is in the water. It is on the side of the 
pier near the upstream corner, facing the right bank. The zero of 
the gage is the datum of all the city levels, and any eity bench mark 
can therefore be used. A point is established on the North Augusta 
bridge from which to measure down with a steel tape. This is the 
top of the downstream end of the second iron crossbeam from the 
right-bank end of the bridge, and at ordinary stages it is 48.60 feet 
above water, less the reading of the gage. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 



58 STREAM MEASUREMENTS IN 1903, PAR.T II. [NO. 98. 

Discharge measurements of Savannah River at Augusta, Ga., 1:n 1903. 

Date. I Hydrogmpher. Ga~ heig t. I Discharge. 

---------------- I 

June 10 _____________________ -1 M. R. Hall _____________ _ 

~----

Feet. Second-feet. 

15. 10 17.741 

~!~::::: :9

: : :: : : : . : : : : .1· ~- ~~' iiaii : : : : : ::: : : :::I 7.13 3,831 

7.20 3,898 

lJ.fean daily gage height, in feet, of Savannah River at Augusta, Ga., for 1903. 

Day. 'I Jan. I Feh.l Mar.[ Apr. I May. 
1 
June .• Tuly._j Aug. I Sept. I Oet. ~~o_":l Doc. 

1 _________________ 9.70 I 10.20 26.70 23.40 10.601.11.00 !l.70 i 9.00 I 7.40 7.1016.80 I 7.00 

2 .. --------------, 9.40 0.60 24.00 18.70 10.50. 16.30 9.40 1 8.90 7.20 7.00 7.20 7.20 
3 ______ ------ ____ ! 11.20: 9. 70 18.40 16.10 10.50 120.00 9.00. 12.00 7.30 7.00 8.30' 7.20 

4 ... ------------- 13.80 I 10.80 14.90 15.20 10.60 15.30 9.50 13.60 7.30 6.90 9.10 I' 7.10 
5____________ 13.90 

1

. 18.50 13.90

1

• 14.60 12.40. 13.20 9.60 11.70 7.40 7.10 I 9.10 7.00 

6______ 12.20 18.20 13.70 13.90 11.30119.90 10.60 10.60 1.20 6.90
1

9.40 1.00 
/____________ 10.70' 14.60 13.70 13.00 10.70 24.70 10.00 9.50 7.10 7.10 8.80 7.10 

8____________ 9.90130.70 13.30' 13.30 10.50 25.50 10.10 8.60 7.20 7.10 8.00 i 7.20 

9____________ 9.50 33.00 15.00' 16.80 10.50 117. 9.50 8.10 7.30 7.20 7.80 7'.30 

10____________ 9.20' 28.70 15.10: 17.50 10.40 15.60 9.20 I 8.10 7.20 7.50 7.60 I 7.40 
11_ _______________ 9.2U 24.10 14.90 _ 14.90 

1

10.40 .

1

. 16.10 9.20 .• 8.10 8.30 7.40 7.60 7.40 

12____________ 11.10 i 28.40 18.20113.30,10.00 16.10 9.9o: 10.00. 7.8o 7.30 7.50 I 7.40 
13____________ 14.10! 26.50 19.00 13.1(1 

1 

10.00 15.00110.00 I 9.10, 7.20 7.0:) 7.50 7.10 

14____________ 12.20 20.40 15.30 I 20.4~) 110.40: 12.10 13.20! 8.30 • 7.40 7.00 7.50 7.20 

15____________ 13.80 i 23.60: 11.20: 1U20' 13.40 i 0.50 I 8.20 16.90 ,17.30 ·_ 7.40 
16______ 13.20' 17.80 

1

12.90 10.60! 11.00 I 9.8o 9.4o 6.90, 7.30 7.60 

17____________ 12.70 14.60 11.70 ]10.10: 9.50 I 10.30111.£0.7.30. 7.30 _I 7.50 

18____________ 12.20 13.60 10.50 9.80 I 8.90' 9.90. 10.80 I' 9.20 17.50! 7.30 
19 ...... ------ 9,20 23.40 11.90 12.70 9.90 9.70 8.70 17.70! 9.00 8.40 7.60 I 7.20 

2201~---- -_-_-_ -__ - -_ -_-__ - _-_--_-_I_ 9.10 18.60 11.80 12.50 9. 60 ! 9. 60 ~ 8. 40 14.80 I 8.10 ' 8. 20 7. 80 I 7. 00 
- 9.10 14. 60 12. 00 I' 12. 30 9. 50 I 9. 80 8. 20 11. 30 I 8. 20 7. 60 7. 70 7. 10 

22.---------------1 9.20 13.10 18.20 12.30 9.40 i 10.40 8.20 9.90 7.60! 7.40 7.30 7.40 
23 ________________ 1 9.00 12.60 25.50' 11.90 9.50 9.80 8.10 8.70 7.50 '7.00 17.30! 7.90 

24 ' 9. 00 12.10 29.40 11. 50 9. 20 i 9. 40 8.10 8. 40 7. 40 I 7. 10 I 7. 30 I 7. 60 

2526 ___ ~~-~-~---- ~- -_- :_ : __ :~_----~~-:_I, 99 .. 9010 1111 .. 5700 28.60 11.10 9. 20 I 9. 40 8. 00 8. 30 7. 40 ' 6. 80 'I 7. 40 I 7. 40 
- 22.50 11.40 9.00 I 9.30 7.60 8.00 7.40' 7.00 I 7.30 7.70 

27 ________________ 110.20_11.60 17.10 11.701 8.70 9.70 7.90 7.80 7.2017.03 1 7.30 8.00 

28 . 10 90 116 90 15.20 11.so 8.80 

1

10.10 8.00 7.60 1.zo · 6.90 ••. 1o 1 8.00 
29~~::::~~::::::::, 10:9o 

1

1 ___ • ____ 14.80 n.oo. 9.4o 12.90 7.7o 7.60 1.10; 6.90: 1.00 7.60 
30 ________________ 11.80 ------- 25.80 10.7019.60 11.00 8.00 7.50 7.10 7.00 17.10 7.50 
31 ________________ 

1

11.20 _______ 27.30 1------- 9.70 1' ______ 
1 

s. ro 7.50 
1 

_______ 17.oo ______ 7.60 

10.60 16.00 
9.90 14.40 
9.60 25.90 
9.30 29.10 
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Rating table for Savannah River at Augusta, Ga., for 1903. 
--------------------------------·----------

Gage 
height. n· ·h II Gage 1sc arge. height. Discharge. Gage I D h . lj 

_ height. 
1 

~~c ai g~~! 
Gage D" h eight. 1sc arge. h 

----- --------- - I 

Feet. Second-feet. 1

1 

F'eet. 

6.8 3,400 10.8 
7.0 3,740 I 11.0 

I 

7.2 4,100 

I 

11.2 . 

7.4 4,460 11.4 
7.6 4,840 11.6 

7.8 5,220 11.8 

8.0 5,600 12.0 
8.2 6,000 12.2 
8.4 6,400 12.4 
8.6 

: 

6,800 12.6 
8.8 7,200 12.8 

9.0 I 7,600 ' 13.0 

9.2 8,000 13.2 

9.4 8,400 13,4 

9.6 8,800 13.6 

9.8 9,200 13.8 

10.0 9,600 14.0 

10.2 10,000 14.2 

10.4 10,400 14.4 

10.6 I 10,800 14.6 
I 

Table same as for 1902. 

---

Second-feet. Feet. 

11,200 14.8 
11,600 15.0 
12,020 1;3.2 

12,440 1!).4 

12,860 15.6 

13,280 i 1!).8 

13,700 16.0 
14,120 16.5 
14,540 17.0 
14,960 17.5 
15,380 18.0 
15,800 18.5 

16,220 19.0 

16,640 19.5 

17,060 20.0 

17,480 20. ;) 

17,900 21.0 

18,340 21.5 

18,780 22.0 
19,220 22.5 

18eeond.Jeef. 
19,660 : 

I 

20,100 

I 

20,f>60 
I 21,020 

I 21,480 
I 
I 21,940 

22,400 

23,600 
24,800 
26, 0;30 
27,300 

28,700 
80,100 

31, 7CO 

33,300 

3;3, 100 

36,900 
38,9!)0 

41,000 
43,400 

Feet. Second-feet. 

23.0 45,800 
23.5 48,900 
24. 0 .52, 000 

24.5 56,000 

25.0 60,000 

25. i5 64,400 

26.0 68,800 
26. i5 73,200 
27.0 77,600 
27.5 82,000 
28.0 86,400 
28. :i !W, 800 

29.0 95,200 
29. ;) 99, 600 

' 
30. 0 104, 000 

30.!) 108,400 

31. 0 112, 800 

31. ::; 117' 200 
32.0 121,600 
33. 0 130,400 

Estimated monthly discharge of Savannah River at Angnsta, Ga., for 1903. 
[Drainage area, 7,294 square miles.] 

Discharge in second-feet. 

I 

Month. 

I Maximum. 1 Minimum. 

~ --~---1-
J an uary _ _ _ _ _ _ ______________ _ 
February ______________ . _____ _ 
March ______________________ _ 
A :pril_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ 
May ________________ .. _______ -

June _______ - .. -- __ -- ---------
July _______________________ _ 
August _____________________ I 

September __________________ _ 
October _____________________ _ 
November ___________________ _ 
December ___________________ _ 

-18. 120 I 

180,400 I 

98,720 
49,520 
15,590 
64,400 
16,640 
26,550 
13,490 
8,000 
8,400 
5,600 

The year _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 130, 400 

7,600 
8,800 

13,280 
11,000 
7,000 
8,200 
4,840 
4,650 
3,920 
3,400 
3,400 
3,740 

3,400 

Mean. 

10,591 
39,580 
32,924 
19,907 
10,040 
18,265 
8, lfj3 
9,054 
5,315 
4,179 
4,979 
4,405 

13,949 

Run-off. 
--------

Second-
feet per Depth in 
square inches. 
mile. 

1. 45 1. 67 
5.42 5.64 
4.51 5.20 
2.78 3.05 
1. 38 1. 59 
2.50 2.79 
1.12 1. 29 
1.24 1. 43 

. 73 .81 

.57 .66 

.68 .76 

.60 ,6!) 

1. 91 2il.f)8 
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SAVANNAH RIVER NEAR CALHOUN FALLS, S. C. 

Systematic measurements were begun at this point August 4, 1896, 
in order to determine the value of the water powers on this stream. 
The station is located at the Seabottrd Air Line Railroad bridge, 3 
miles west of Calhoun Falls, S. C., above the mouth of Beaver Dam 
Creek and about one-fourth mile below the mouth of Rocky River. 
The station is at the head of Trotters Shoal. The boxed chain gage is 
bolted to the downstream guard rail with the bottom resting on ties. 
The center of the pulley is 185 feet from the initial point for sound
ings. The length of the chain from the index to the end of weight 
is 57.10 feet. The observer is Peter J. Pfeiffer, who rearls the gage 
once daily. The station is also used by the United States 'Veather 
Bureau, which pays the gage reader. Discharge measurements are 
made from the upstream side of the railroad bridge to which the gage 
is attached. This bridge consists of one short span, 175 feet in length, 
across the east channel and three spans of 155 feet each across the 
west, or main, channel. These two sections are connected by 875 feet 
of wooden trestle, from 35 to 45 feet high, which crosses the island 
between the two channels. The base of the rail is about 54 feet above 
low water. The initial point for soundings is the left-bank end of the 
iron bridge on the upstream side.' A separate initial point has been 
used for each channel, the description being the same in both cases. 
Distances are marked with white paint on the upstream guard rail. 
'rho river is divided into two channels by a large island containing 
several hundred acres. Both channels are slightly curved for about 
2,000 feet above the bridge and are straight for about 500 feet below. 
The west channel, which is the main river, is sluggish only at low 
water. It has a rough and rocky bed, and in places the current is 
irregular. 

The east channel is a good section, but has a low velocity. The 
right bank of the west channel and the left bank of the east channel 
are high and wooded and are not liable to overflow. The island 
between the channels is nearly covered at extreme high water. At 
low water the east channel is 150 feet wide and from 3 to 4 feet deep. 
The main channel is about 400 feet wide and from 2 to 8 feet deep. 

Bench mark No. 1 is the top of the iron girder under the cross-ties 
of the downstream side of the bridge at a point 40 feet west of the 
second pier from the east end of the bridge. Its elevation is 54 feet 
above the gage datum. Bench mark No. 2 is the top of the cap
stone of the east pier of the east channel bridge. The upstream side 
of this pier is 29.87 feet above gage datum. Bench mark No. 3 is a 
copper plug set in solid rock on the east bank of the east channel, 15 
feet from the edge of the water and 110 feet upstream from the center 
of the railroad track. Its elevation is 14.38 feet above gage datum. 
The station was discontinued December 31, 1003. 
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The observations at this station during 1903 have been made under 
the direction of J\1. R. Hall, district hydrographer. 

Discharge measurements of Savannah Rh•er near Calhoun Fctlls, S.C., in 1908. 
--------------c------~---------·-----

Hydrographer. Date. Gago Discharge. height. 
---~ 

Feet. Second-feet. 

March 20 ____________________ . J. M. Giles 4.15 9,769 

May7 ________________ -------1--- _do -- ------------1 
June 10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _do _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ 

3.60 7, 103 
4.75 10,904 

August 13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do ____________ . ______ _ 2.80 3,823 

~::~~~~ 815. ·-·· ----- ·-- ••.. ;: •••••..•.• -._. 
2.52 3,209 
2.33 2,534 
2.12 2,098 

I 

Mean daily gage height, in feet, of Savannah River near Calhoun Falls, S. C., 
for 190/3. 

--·------

Day. Jan. .Feb. Apr. May.
1

! June.[ July.l Aug. j Sept.[ Oct. I Nov. Dec. 

-1--- 4 oo ~~o 3 .. so :---;,-60 13. 5o ii'.J. 10 :. 2. 90 12. 60 2. 30 2. oo 

423~~ ~~--------~~~: ~: :~::_-___ :_~_--_---~- ---_--_- -_-_-_-_-_- :_:_:_I 444·:. 00!~·; !, 3. ilO 7. 10 4. 50 3. 70 5. 50 B. 50 3. 00 II 2. 80 ' 2. 50 2. 20 2.10 
B. go 4. !lJ 4. co a. 70 4. 40 

1 

a. co a. oo 2. so 2. 50 2. 20 2. 10 
6. 30 4. 40 13. !10 4. 00 ' 4. (j() B. 90 3. 10 2. SO 

1 

2. 40 2. 30 2. 20 
5_________________ 4.20 8.10 I 4.20 4.00:3.90 i 4.i'.O 3.70. 3.20: 2.70 I 2.40 2.60 2.20 

6__________________ 44 .. 11(0) I U.40 I 4.10 ?.90 13.70 1, ~-~0 II 3.8.'0 I 3.!0' 2.70 2.40 2.50 2.!C:O 
7____ __ 5.90 4.10 .-l.90 3.60. hdO 4.SO 3.,.0 2.CO 12.50 2.30 2.20 
8 ______________________ 4.00 1:UO 4.00 4.00 3.50 8.00 4.CO 

1

3.1:) 2.CO 2.50 2.20 2.20 

9 ______________________ 3.90 9.40 4.BO 5.90 3.50 I 4.90. 4.10 3.00 ~~ 2.50. 2.70 2.20 ·2.20 
10 ______________________ 3.90 5.80 4.20 4.50 3.50 4.00 :u:o' 3.0J! !3.1:0. 2.60 2.20 2.30 

1L_____ 4.10 I 7.30 4.m 4.10 3.40 3.50 4.oo I' a.1o 2.no 12.r.o 2.10 2.20 
4.40 11.20 ti.::o 4.00 3.40 4.1Xl 4.10, 3.::o i 2.so 2.5U 2.10 2.20 
4. 30 6. 40 ii. 00 5. 10 3. 30 3. EO 4. o:J 3. 30 2. CO 2. 50 2. 20 2. 30 
4. 10 ·1 4. oo 4. GO 12.90 3. 30 .

1 

a. 70 4. 20 3. 40 2. 10 2. 40 2. 20 2. 20 

3. 90 1 i. 40 4. 40 9. 50 3. 40 3. 60 • -1. oo 3. 20 a. 40 2. 40 2.10 2. 20 
a. 80 5. ao 4. 40 5. co 3. 50 3. 50 3. 80 3.10 4. 20 i 2. 50 2.10 2.10 
3. 70 9. r,o 4. ::o 5. 40 3. 40 a. 5o a. 70 I a. ;;o 4. oo '[2. 60 2.10 2.10 
3. 60 I R. 40 4. 20 5. 00 3. 30 3. 40 3. 50 5. 50 I !3. 50 B. 00 2. 20 2. 20 

3. 60 fi. 60 4. 20 5. 00 3. 40 3. 20 : 3. 30 . 6. !JO '. B. 20 2. 80 2. 20 2. 20 

3. 60 I 5. 40 4. 30 4. 90 3. 40 a-. oo a. 20 ~~4· . 50 3. oo 2. 60 2. 70 2. 30 
3. fj() 4. 90 4 . .')() 4. 90 3. 30 3. 20 3. 10 4. 00 3. 00 2. 50 2. 40 2. 40 
3.70. 4.50 i>.90 4.80 3.30 :3.10 3.00 3.7012.90 2.40 2.30 2.30 

23____________ 3.60 I 4.30 li 11.~0 4.70 3.20 3.1Xl 3.00 3.30 I 2.90 2.40 2.20 2.20 
24_________________ a.50 4.10 u.:)o 4.5o 

1

3.20 I a.10 3.10 a.1o 2.so 2.30 2.20 2.20 

25---·------------ 8.30 I 4.00 8.70 4.30 3.10 3.00 2.90 8.10 2.80 2.20 I 2.10 2.20 

""-------------- . ·---- 3.20 3.70! 6.!1(1 '-"' H. I~ "-"' 2.90 3.00 2.>0 2.20 12.10 2.10 

~:::: / <j_~E t~;fl I~ ~E ROO 3.21) :E ~·~ :;~ !~ !~ i:; 

14.--.---------
15_ -------
16 ______ -------

17__ __ - -----------
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Rating table for Savannah River ncar Calhoun Falls, S.C., from January 1 to 
December S1, 1[103. 

Gage I Gage Gage 'D ·h • II Gage Discharge. Discharge. Discharge. heigh\._ lsc at ge. height. height. 
I I 

height. 

F"'· I s"~d fed 1

1 

&d. 

-----~ ---

Second-feet .I Feet. 
1 

Swmd:"' 1 ~ Feet. Second-feet. 

2.0 1,870 3.0 4,640 
I 

4.0 
I 8,4,o 5.0 12,600 

2.1 

I 

2,050 3. 1 5,010 I 4.1 ! 8,-860 • 5.5 14, 77.'5 

2.2 2,250 :1 3.2 5,390 4.2 I 9,260 6.0 16,950 

2.3 2,470 !! 3.3 5,770 4.3 
I 

9,660 6.5 19,125 
I 

II 
i 2.4 :. 2,710 

I 

3.4 6.150 4.4 10,060 7.0 21,300 
I 

2.5 2,980 3.5 6,530 4.5 
I 

10,470 7.5 23,475 
2.6 3,280 

i' 

3.6 6,910 4.6 10,890 I 8.0 25,650 

2.7 3.600 3.7 7,300 4.7 I 11,310 
I 

2.8 3,930 3.8 7,690 4.8 11,740 
I 

2.9 4,280 ;I 3.9 8,080 4.9 I 12,170 
! It I 

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

Table not well determined. above 4.75 feet gage height. Above 5 feet same as 
1901 and 1902. Tangent at 8 feet. Differences above 8 feet. 435 per tenth. 

Estimated monthly discharge of Savannah River near Calhoun Falls, S. C., fo?' 
1903. 

[Drainage area, 2,712 square miles.] 

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

Discharge in second-feet. Run-off. 

Month. 
Maximum. Minimum. Mean. 

Second-~ 
feet per Depth in 
square inches. 
mile. 

I January __ ._ 10,060 5,010 7,777 -- ---------- -- ---
I 

February ____ . _____ ---- --- -- 46,095 7,300 17,551 I 

2.871-~ 
6.47 6.74 

March --------- ---- -- - -- ~ 
53,925 

I 
8,470 16,244 

April ------------------------ 46,965 I 7,690 12.325 
5.99 6.90 
4. 54 : 5.07 

May ---- ------ - - --- -- - ----- 8,470 I 4,640 6,216 2.29 I 2.64 
June __________________ -· ___ 57,405 i 4,640 10,071 
July 11,740 ! 3.930 6,623 ---- ---- - ---- - ---- ----

August _________ . _____ . ______ 20.865 4,280 6,260 

September ---- 9,260 2,980 4,402 
October __ .. 4,640 2,050 2,878 

I November _____ 3,600 1,870 2,301 
December ____ 2,710 1,870 2,170 I 

---------
I 

3. 71 I 4.14 

2.441 2.81 
2.31 2.66 

1. 621 1. 81 

1. 06 1. 22 
. 85 i .95 
. 80 .92 

--~-------

The year . _________ 57,405 1,870 7,902 
I 

2.91 39.17 
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BROAD RIVER (OF GEORGIA) ~EAR CARLTON, GA. 

This station was established :May ~7, 1807, by 1\I. R. Hall. The 
gage is now maintained and the observer paid by the United States 
'Veather Bureau. The station is located at the Seaboard Air Line 
Railroad bridge 3 miles east of Carlton, Ga., and 2 miles above the 
mouth of the South Fork. The boxed chain gage is bolted to the 
guard rail with its bottom resting on the upstream end of the cross
ties. rrhe eenter of the pulley is 30.5 feet from the initial point for 
soundings. The length of the chain from the end of the weight to the 
marker is 5-l: feet. The observer is S. P. Powers, jr., who reads the 
gage once daily. Discharge measnreme_nts are made from the upstream 
side of the railway bridge to which the gage is attached. This is an 
iron deck bridge in two spans of 125 feet each, with trestle approaches 
340 feet long on the left bank and 50 feet long on the right bank. The 
base of the rail of the track is about 51 feet above low water. The ini
tial point for soundings is the end of the iron bridge on the right hank 
upstream side. ·rhe channel above and below the station is straight 
for 500 feet. The right. bank is high and wooded and is not liable to 
overflmv. The left bank is low for about 400 feet and is then high 
and rocky. It overflows at a gage height of about 16 feet.- The bed 
of the stream is of sand and gravel and is somewhat, changeable. 

Beneh mark No. 1 is the top of the upstream iron girder under the 
cross-ties at a point about 40 feet from the initial point for soundings. 
Its elevation is 51 feet above gage datum. Bench mark No. 2 is the 
top of the capstone of the right bank pier at a point under the upstream 
side of the end of the bridge. Its elevation is 30.78 feet above the 
gage datum. Bench mark No. 3 is a copper plug set in solid rock in 
the railroad cut 1,135 feet from the west end of the iron bridge, 11 feet 
north of the center of the track, and at about the same elevation as the 
bottom of the cross-ties. Its elevation above gage datum is 57.67 
feet. Gage datum is 38·1 feet. above sea level. 

The obsenTations at this station during 1D03 have been made under 
the direction of lVI. R. Hall, district. hydrographer. 

Discharye 1neasurements of Broad River near Carlton. Ga., in 1903. 

Date. Hydrographer. 
--Ga~:-~-n· h~---

height. Isc arge. 

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

Feet. Second-feet. 

March 2L _ _ _ _ _ _ _ _ _ _ _ J. M. Gile~ ____________ _ 4.55 2,592 
May 8 _ _ _ _ _ _ _ _ _______________ , _____ do _ _ _ _ _________ _ 3.10 1,242 
June 11 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do __ 3.65 1,766 
August 14 _________________________ do ___________________ _ 2.70 953 
September 16 _ _ _ _ _ _ _ _ _ _ . __ do _ _ _ _ _________ _ 
October 29 _ _ _ _ _ _ _ _ _ _ _ ____ do __________________ _! 

4.52 2,435 
2.16 606 

December 8 _ _ _ ____ _ _____ do ____________ _ ! 
2.20 628 

--- ----~------~~~-'----
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Mean daily gage height, infeet, of Broad River near Carlton, Ga., for 1903. 

! I I I iII I -

Day. 1 ~a-~., Feb. Mar. Apr. 1 ~-a~~ June.,July. 1 ~u-~ISept. Oct. Nov.
1

Dec. 

L--------------------- 3.00 3.10 7.90 5.80 3.20. 4.30 I 3.00 /3.10 12.20 2.20 2.30, 2.20 
2 ______________________ 3.1o 3.oo 5.2o 4.40 3.1o: 4.60 i 2.90 2.10, 2.20 2.20 2.3o 1 2.20 
3 ______________________ 3.90 3.60 4.00 4.20 iUO · 6.00 1 3.00 3.10 2.20 2.20 2.90' 2.20 
4_ _____________________ 3.70 7.00 3.70 4.40 3.70 4.50 3.40 3.50; 2.10 2.20 3.10 2.20 
5 ______________________ 3.40 7.80 3.60 4.00 3.50 4.60: 2.90 3.70 2.10 2.20. 3.00 2.20 
6 ______________________ 3.10 5.20 3.70 3.80 3.20 I 6.10 2.80 3.20 2.10 2.2013.10 2.30 

~~~~~~--~~~~~--~~~~~--~:~~ ::~ 1~:: ~:~~ !:~~ ~:~~ ::~ ::: :::~ ::: ::~I:::~ ::: 
9 ______________________ 2.80 11.20 3.60 4.80 3.10 4.80 2.80 2.40 2.20 2.40 2.30 2.20 

!() ______________________ 2.80 5.60 4.30 4.10 3.00 4.40 2.70 2.40 2.20 2.30 ~.30 2.30 
n ______________________ 2.00 6.50 5.70 3.80 3.00 3.60 2.70 5.30 2.10 2.20 2.so 2.20 
12 ______________________ 4.90 10.40 5.80 3.60 2.90 4.80 3.20 3.30 2.10' 2.20 2.30 2.20 
13 ______________________ , 4.70 7.50 4.60 3.60 3.00 3.90. 5.50 '2.70 2.10 2.20 2.30 2.30 
14 ______________________ 

1 

3.50 4.40 3.90 6.80 3.20 3.30 4.90 2.70 2.10 2.20 2.30 2.50 
15 ______________________ 3.20 4.00 3.70 5.50 3.60 3.20 3.30 4.70 3.20 2.20 2.30 2.30 
16 ______________________ 3.10 3.80 3.60 4.00 3.30 3.10 i 2.90 4.00 4.40 2.20 2.30 2.30 

1'--------------------:-! 2.90 13.10 3.40 3.70 3.10 3.10' 2.80 2.90 4.30 2.30 2.30 2.20 
18 ______________________ 12.90 12.70! 3.40 3.60 3.10 3.00! 2.70 7.30. 3.20 2.60' 2.40 2.20 
]9 ______________________ 2.80 4.90' 3.30 3.50 3.00 3.00 2.70 4.00' 2.60 2.40' 2.30 2.10 

20-------------·-----·-- 2,80 4.10 3.20 3.50 3.00 2.90 2.60 I 3.60 2.50 2.30 2.30 2.20 
2L.. ____________________ ; 2.90 3.80. 4.10 3.50 3.20 3.10 2.60. 2.80 i 2.50 2.30' 2.30 2.50 

22---------------------- 2.80 3.70 5.50 3.40 3.00 2.90 2.50 2.70 I 2.40 2.20' 2.30 2.40 
23---------------------- 2.70 3.50 13.20 I 3.40 3.00 2.80 2.50 2.60. 2.40 2.20 I 2.20 2.30 

E~::::_:-::-:::::-:;J ~:~ ~E ~·~I~·~ !E ~~I!~.!~ :,jE !~! !E ~·~ 
28 ______________________ 1 3.10 6.00' 4.20 3.30 2.90 5.60 2.30. 2.40 2.30 2.10: 2.20 2.40 

29----------------------' 3.70 5.40 13.30 2.80 3.60 2.40 I 2.40 i 2.20 
1 

2.10 12.20 2.:20 
30----------------------: 4.30 9.00 13.20 2.90 3.30 2.70 2.30 i 2.:20: 2.10 12.20 2.20 
31__ ____________________ ' 3.40 9.00 :------ 4.00 ~-------, 2.80 2.30 :------1 2.20 -"----' 2.20 

Rating table for Broad River nem· Cm·Zton, Ga., from January l to December 
31, 1903. 

I Gage . Gage D' ·h--- Gage I D' ·h I 

' height. Dtscharge. height. 1sc arge. height. 
1 

1sc arge. I 

~~ -'~~~- ---- ----- ___ I __ --

Feet. Second-feet. Feet. Second-feet., Feet. I Second-feet.

1

' 

2.1 I 575 3, 4 1, 490 5, 4 3, 390 
2. 2 630 3. 5 1' .')70 I 5. 6 I 3, 640 

2.3 690 3.6 1,655 5.8 3,£0:.> 
2. 4 755 3. 7 1, 740 6. 0 4, 160 
2. ,') 

2.6 

2.7 

2.8 
2.9 
3.0 
3. 1 

3.2 

3.3 

820 

890 

960 
1,030 
1,105 

1,180 
1,255 
1,330 
1,410 

3.8 

3.9 

4.0 

4.2 
4.4 
4.6 
4.8 

5.0 
5.2 

1.825 

1,910 

2,000 
2, 180 
2,365 
2, ,'),'if) 

2,750 

2,950 

3, 160 

6.2 

6.4 

6.6 
6.8 

7.0 
7.0 
8.0 
8.5 

9.0 

4,4~0 

4,690 

4,960 
5,230 

5.500 
6.175 
6,850 
7,225 

8,200 

Gage 
height. 

Feet. 

9.5 
10.0 
10.0 I 

11.0 
11.5 

12.0 

12.0 

13.0 
14.0 
1:i. 0 

16.0 

i 

Discharge. ! 

Second-fee i.! 
8,875 . 

9,550 

10,225 
10,UOO 
11,575 

12,250 

12,925 

13,600 
14,950 
16,300 
17,650 

Table well determined up to 5-feet gage height. Above this point thl;l tablt;~ 
depends up:m measur!3Ull]!!t!3 made p:r(lvi()"UfJ to 1903. 
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Estimated monthly discharge of Brorul River near Carlton, Ga., for 1903. 

[Drainage area, 762 square miles.] 
-------~-"---

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

Month. Second-
Maximum. Minimum. Mean. feet per Depth in 

square inches. 
mile. 

January _____________________ _ 2,850 960 1,375 1. 81 2.09 

February-------------------- 19,810 I 1,180 4,638 6.09 6.34 
March ______________________ _ 24,400 1,330 4,110 5.39 6.21 
April _______________________ _ 5,230 1, 330 . 2,007 2.63 2.93 

May------------------------ 2,000 1,030 1,270 '1. 67 1. 93 
June _______________________ _ 6,850 960 2,125 I 2.79 3.11 
July ______________________ _ 3,510 690 1,150 I 1. 51 1. 74 
August ____________________ _ 5,905 690 1, 387 i 1. 82 2.10 
September _________________ _ 2 365 575 818 1. 07 1.19 
October _________ . _ _ _ _ _ ____ _ 890 575 651 . 8;') .98 
November ___________________ _ 1, 25.5 630 750 . 98 1.09 
December ______ .. ____________ _ 

The year _ _ _ _ _ __ _ 

960 [)75 . 683+---~ 1. 04 
----

24,400 ;')j.') 1,747 2.29 30.75 

SENECA RIVER NEAR CLJ<JM:-lON COLLEl-HJ,, S. C. 

This station was established by ]\[. H. Hall as a regular station on 
i December 8, 1903, at which time a boxed chain gage was installed 

and the bench marks were established. A vertical gage had been put 
in July 19, 1903, by F. A. 1\furray, and records obtained from it for a 
portion of the time. The station is located at the iron wagon bridge 
about 3 miles south of Clemson College, S. C., and about 300 feet up 
the river from the crossing of the Blue Ridge Railroad, which is a 
branch of the Southern Railway. The bridge is a single span of iron, 
about 157 feet long, with 40 feet of trestle approach on the right bank 
and 70 feet on the left bank. At ordinary stages the channel is about 
150 feet wide. The right bank is high and will not overflow, but the 
left bank will overflow for a considerable width at a gage height of 
about 23 feet. The bed of the river is sandy. The current i:a; moder
ate. At low stages there is a daily fluctuation of about 1 foot in the 
gage heights, caused by the operation of water powers above. On 
this account the gage is read twice each day, and a mean of the two 
readings is used. The observer is J\f. L. Sanders. 

Discharge measurements are made from the downstream side of the 
bridge, and the initial point is the center of the tubular iron pier at 
the right bank downstream. The boxed chain gage if.!! located on the 

IRR 98-04--5 
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lmver chord on the downstream side. The 24-inch box extends from 
20 to 22 feet from the initial point. The chain is 31.82 feet long from 
the bottnm of the ·weight to the marker. 'I'he vertical gage is of 2 by 
4 inch timbers in 5-foot sections, fastened to a scantling which is 
clamped to the iron braces between the cylinders of the right bank 
pier. Both gages are in good condition, except that mud accumulates 
at the lower end of the vertical gage. 

Bench mark No. 1 is the top of the upstream cylinder of the right 
bank pier at a point marked "B. :M." by chisel cuts. Its elevation 
is 28.95 feet above gage datum. Bench mark No. 2 is a copper plug 
set in rock on the right bank under the railroad bridge and about 20 
feet to the right of the center pier. Its elevation is 10.27 feet above 
gage datum. This rock is low and has been uncovered by erosion of 
the bank. Bench mark No. 3 is a bench cut on the root of a hickory 
tree at the fork of the roads about 100 fflet from the right bank end 
of the bridge. Its elevation is 30.52 feet above gage datum. 

The observations at this station during 1903 have been made under 
t.he direction of ~L R. Hall, district hydrographer. 

Discharge measurements of Seneca River near Clernson College, S. C., in 1903. 

------D-a-te __ ·----~----- ----~~----H--y-d-~ro--g-ra_p_h_et-·. -------- I b~;~'l,~ I n;,.,harge 

Feet. Second-feet. 

July 10_____ _ _______ _ F. A. Murray ______ _ 4.54 1,388 
July 28 _ _ _ _ _ _ _ _ _ _ _ _ _ do _ _ _ _ ______ _ 3.i'i3 959 
July 29 _ _ _ _ _ _ _ _ _ _ _ ___ do ________ _ 3.56 1,077 
August 27 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ do _______ _ 3.14 869 
September 23 _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ .. __ do _______ _ 2.51 616 

3.43 1,050 

2.21 539 

Mean daily gage height, in feet, of Seneca River near Clem.son College, S. C., for 
1903. 

__ D_a_y_. -I--N-ov_. _n_e_c_. 1

1 

__ n_a_y_. _
1

_N_o_v._
1

_D_e_c. _ _""_Y~ ! No': I Dec I_ Day _N_ov:! Dec 

l__________ 2.8 2.40 g _________ 3.1 2.40 17 _________ ! 2.9' 2.80 • 25 _________ 2.51 3.10 

2---------- 2.8 2.50 I 10 _________ 2.81 2.35 18 ________ J 3.8 2.45 126 _________ 2.6 I 3.00 
3 __________ 3.5 I 2.50 I 1L _______ 2.8 I 2.70 19 _______ __1 3.1 2.30 i 27 _________ 1 2.6 2.30 

4 __________ 4.9 1 2.10 I 12 _________ 2.712.45 2o _________ 3.0 2.20 28 _________ 2.6 3.10 
5 __________ 5.71 2.70 13 _________ 2.8 2.50 2L ________ 3.0 2.30 29 _________ 2.5 2.60 

6 .. ________ 4.7: 2.65 14 _________ 12.6. 2 80 12'2 2 8 I 2 90 30 I •) 6 2 60 

7 __________ 1 3.0 I 2.50 I 15.________ 2.8 i 2:65 23:::::::::1 3:0 112:80 31:::::::::1--~---- 2:45 
8__________ 3.0 I 2.40 i 16_________ 2.8 i 2.60 24_________ 2.8 2.80 I 
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Rating table for Seneca River near Clemson College, S. C., from Novembe1· 1 to 
December 31, 190.'3. 

~--- -- ·-· -- c-------c---------

lh~l:,'h~ Dffieharge i' h';;';,'!;'t I DL,charge li_h_~-~-~-~-· ·-D-is-ch-"ge I ~G_ef_g\-et_. -D-is-ch-ar_g_e. 

I Feet. Second-feet.
1 

Feet. Second-feet.~~ Feet. 

1
~ Second-feet. I Feet. Second-feet. 

2.2 55o I 3.1 86o. 4.o 1,18o 4.9 1,53o 

2. 3 584 I 3. 2 895 4.1 I 1, 218 5. o 1. 570 
2.4 618 3. 3 930 4. 2 1, 256 5.1 1, 610 i 

2.5 652 i 3.4 965 4.3 1: 1,294 
2.6 686 

1
~ 3.5 1,000 4.4 1,332 

2.7 720 3.6 1,036 4.5 I 1,370 

2.8 755 3.7 1,072 , 4.6 I 1,410 
2. 9 790 3. 8 1,108 

1

· 4. 7 1, 450 

3.0 825 3.9 1,144 . 4.8 1,490 
il 

Table well determined to 4.50 feet gage height. 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

1,650 

1,690 

1,730 

1,770 

1,810 

1,850 

Estimated monthly discharge of Seneca River near Clemson College, S. C., for 1903. 

Month. 

November ______ _ 

December _____ .. __ _ 

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

Discharge in second-feet. 

Maximum. Minimum. Mean. 

1,850 

860 

652 

550 

861 

685 

TUGALOO RIVER NEAR MADISON, S. C. 

This station was originally established July 19, 1898, at Cook's ferry 
and was discontinued December 31, 1901, when the ferry was moved. 
It was reestablished July 7, 1903, by l\L R. Hall. It is located at 
Holcomb's ferry, 1 mile west of l\iadison, S.C., and 900 feet below the 
Southern Railway bridge. This station is about It miles above the 
point where the old station was located. The gage consists of a verti
cal timber in three sections. The first section reads from 1 to 16 feet 
and is attached to a sycamore tree on the left bank about 30 feet, above 
the ferry landing. The second section reads from 16 to 22 feet and is 
attached to a sycamore tree on the left bank, about 18 feet above the 
ferry landing. The third section reads from 21 to 31 feet and is 
fastened to a locust tree on the left bank at the forks of the road, 
about 175 feet from the ferry landing. The gage js read once daily 
by T. A. Spencer, a farmer. Discharge measurements are made from 
the ferryboat, which is held in place by a cable stretched across the 
river, a rope running from each end of the boat to a pulley on the 
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cable. A small boat is also used. The initial point for soundings is 
the side away from the river of the windlass used for stretching the 
cable; it is located on the right bank. Distances are measured along 
the hand line which is used to pull the boat across the river. 

The bed of the river is sandy and the current is moderately swift. 
The channel is about 160 feet wide and is fairly uniform in width and 
general appearance for some distance above and below, the current 
being moderately swift and the channel straight for 1,000 feet or more 
both above and below the station. The banks are both moderately 
high, but will overflow for about 200 feet on right bank and 250 feet 
on the left. Both are open and cultivated except a few trees along the 
edge of the river. These conditions make it possible to obtain fairly 
good float measurements at time of floods. 

Bench mark No. 1 is a nail in a willow tree on the right bank 20 feet 
below the ferry landing. It is 7 feet above the zero of the gage. 
Bench mark No. 2 consists of two large nails in the locust tree to 
which the third section of the gage is attached. They are at an ele
vation of 22 feet above the zero of the gage. Bench mark No. 3 is a 
copper plug set in solid rock on the north side of the railroad 10-! feet 
from the north rail and about 400 feet east of the east end of the 
Southern Railway bridge. Us elevation is 44.27 feet above the zero 
of the gage. Bench mark No. 4 is the Geological Survey standard 
plate bench mark on the right. bank pier of the Southern Railway 
bridge. Its elevation is 35.37 feet above the zero of the gage, and 
665 feet above sea level. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurements of Tugaloo River near Madison, S. C., in 1903. 

Date. Rydrogra pher. Gage Discharge. height. 

Feet. Second-feet. 

June 24 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J. M. Giles _______________ _ 4.00 1,927 
July 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M. R. Hall _______________ _ 3.69 1,677 
July 9 ________________________ F. A. Murray ____________ _ 3.40 1,535 
July 31_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ____________________ _ 2.84 1,091 
August 28 _ _ _ _ _ _ _ _________________ do ___________________ _ 2.18 798 
September 24 ______________________ do ___________________ _ 1. 94 715 
October 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J. M. Giles _______________ _ 2.23 927 
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Mean daily gage height, in feet, of Tugaloo River near Madison, S. C., for 1903. 

Day. . Ju~~Aug Sept. Oct. Nov. Dec. I Day. July.! Aug./Sept . Oct. Nov. Dec. 
I __ 

L __________ ------ 2.80 2.00 1. 70 1.80 1.60 17---------- 3. 30 14.90 3. 90 1. 70 1.80 1. 70 
2 ___________ ------ 5.40 1.90 1. 70 1.90 1.60 18---------- 3.20 3. 80 3.50 2.40 2.80 1. 70 
3 _______ ---- ------ 4.60 1.90 1.90 2.80 1.60 19---------- 3.10 i 2. 90 2.30 2.00 2.20 1.50 
4 ___________ 

-----· 4.20 1.90 1.80 2.20 1.60 20---------- 3.10 2. 70 2.10 1.80 1.90 1. 70 
5 ___________ ------ 3.40 1.90 1.70 3.00 1.60 21 ---------- 3.00 3.00 2.00 1.80 1.80 2.50 
6 ___________ 

-~--;~-~ ::: 1.90 1. 70 2.50 1. 70 2"2 --- ------ 2.90 2.60 2.00 1. 70 1. RO 2.00 
7 ___________ 1.80 1.80 2.10 1.60 23 __________ 2.90 2.50 1.90 1.70 1. so 1.\lO 
8 ___________ 3.70 2.70 1.80 2.40 1.90 1.60 24---------- 2.80 2.40 1.90 1. 70 1.80 uo 
9 ___________ 3.40 2.50 1.80 2.40 1.90 1.60 25---------- 2. 70 2.30 1.90 1.60 1.70 1.!:0 

10 ___________ 3.60 2.40 1.90 1.90 1.80 1.60 26 ---------- 2. 70 2.30 1.80 1.60 1. 70 2.00 
n ___________ 3.90 3.00 1.80 1.80 1.80 1. 60 27---------- 2. 70 2.20 1.90 1.60 1. 70 1.\10 
12 ___________ 4.40 2.80 1. 70 1.80 1.80 1.60 28---------- 2.60 2.10 1.90 1.60 1.60 1.80 
13 ___________ 4.50 2.70 1. 70 1.70 1.90 1.80 29---------- 3.10 2.10 1.80 1.60 1.60 1.80 
14 ___________ 

4.10 12.60 1. 70 1.70 1.90 2.00 30---------- 2. 70 2.10 1. 70 1.60 1.60 1.80 
15 ___________ 3.60 2.70 4.10 1.60 1.80 1.80 31 .... ------ 2.90 2.00 1.60 1.80 
16 ___________ 3. 20 4. 30 5.60 1.60 1.90 1.80 

Rating table for Tugaloo River near Madison, S. C. ,jrorn July 7 to Decernber 31, 1903. 
---~--------

Gage I . i 

ge Gage Gage 
height. Discharge. Ga 

heig ht. I Du•charge. height. Discharge. i height. Discharge. 

Feet. Second-feet. 

1.5 510 
1.6 552 
1.7 596 
1.8 640 
1.9 686 
2.0 732 
2.1 780 
2.2 828 
2.3 878 
2.4 928 

Fe 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

et. 

.5 

.6 

.7 

.8 

.9 

.0 

.1 

.2 

.3 

.4 

Second-feet. Feet. Second-feet. 

980 3.5 1,560 
1,032 3.6 1,630 
1,086 3.7 1,700 I 

1,140 3.8 1,775 
1,195 3.9 1,850 
1,250 4.0 1,925 
1,310 4.1 2,000 
1,370 4.2 2,080 
1,430 i 4.3 2,160 

I 

1,495 4.4 2,240 

Table well determined between gage heights 1.8 and 4 feet. 

Feet. Second-feet. 

4.5 2,320 
4.6 2,400 
4.7 2,480 
4.8 2,560 
4.9 2,640 
5.0 2,720 
5.4 3,040 

I 
5.6 3.200 

Estirnated monthly discharge of Tugaloo River near Madison, S. C., for 1903. 
[Drainage area, 593 square miles.] 

Discharge in second-feet. Run-off. 

Month. Second-
Maximum. Minimum. Mean. feet per Depth in 

square inches. 
mile. 

July 7-31. ____________________ 2,320 1,032 1,441 2.43 2.26 
August -- ·---- ---- ------ ------ 3,040 732 1,283 2.16 2.49 
September ___________________ 3,200 596 874 1. 47 1. 64 
October _ _ _ _ _ _ ____________ -- 928 552 634 1.07 1. 23 
November ___________ . ________ 1,250 552 720 1. 21 1. 35 
December _______________ .. __ -[ 980 510 623 1. 05 1. 21 
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MISCELLANEOUS MEASUREMENTS IN SAVANNAH RIVER DRAINAGE 

BASIN. 

Eighteenmile Creek.-This stream was measured 3f miles southeast 
of Ualhoun, S. C. The bench mark is the top of downstream end of 
cap, 35 feet from right-bank end of bridge. 

Discharge measurements of Eighteenmile Creek 3t miles southeast of Calhoun, S. C. 

Date. 

July 11 __________________________________ .. __ . ____________ _ 

July 30 ____________________________________ .. _____________ _ 

September 23 ____________________________________________ _ 

Height of 
bench mark Discharge. 
abovewater. 

Feet. Second-feet. 

5.43 392 

8.12 48 

8.08 51 

Twelvemile Oreek.-rrhis stream was measured 1 mile northwest of 
Calhoun, S. C. The bench mark is the top of downstream corner of 
left-bank pier. 

Discharge measurements of Twelvemile Creek 1 mile northwest of Calhoun, S. C. 

Date. 

July 11 __________________________________________________ _ 

July 30 __________________________________ .. _______________ _ 

September 23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _____ _ 

Height of 
bench mark Discharge. 
above water. 

Feet. Second-feet. 

4.45 

5.13 

5.91 

374 

225 

192 

Chauga Creek.-This stream was measured at Bryan's bridge, 2 
miles east of Fort :Madison, S. C. The bench mark is a spike in a 
sycamore sapling, 100 feet above bridge on left bank. 

Discharge nwasurements of Chauga Creek 1 mile east of Fort Madison, S. C. 

Date. 

-·---------·------· --·-------

August 29 __________________________________________ ~ ____ _ 

September 24 ____________________________________________ _ 

Height of 
bench mark Discharge. 
above water. 

Feet. Second-feet. 

3.00 168 

3. 25 133 

Brier Creek.~At Ray's bridge, 3i miles northeast of Waynesboro, 
Ga., this stream was discharging 246 second-feet on October 12, 1903, 
when the water surface was 9.66 feet below end of plank, 43 feet from 
right-bank end of bridge, downstream side. 
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1lfcintosh Creek.--One mile south of 'Vaynesboro, Ga., this stream 
had a discharge of 3. 7 second-feet on October 12, 1903. 

South Broad River.-At Carlton, Ga., this stream had a discharge 
of 219 second-feet on October 12, 1903. 

Tallulah River.-At Tallulah Falls, Ga., this stream had a dis
charge of 698 second-feet on June 23, 1903; gage height (old gage), 
1. 96 feet. 

OGEECHEE RIVER DRAINAGE BASIN. 

Ogeechee River is formed by the junction of Williamsons Swamp 
Creek and Rocky Comfort Creek in Jefferson County, Ga., and drains 
a small basin in southeastern Georgia lying between the Savannah and 
Altamaha basins. Ogeechee River runs in a southeasterly direction 
and empties into the Atlantic Ocean. Its main tributary is Cannoochee 
River, which rises in Emanuel County, Ga., and flows southeast, join
ing the Ogeechee about 20 miles from the Atlantic Ocean. The streams 
in this basin run through a country that is mostly low. The current 
is generally good, but the fall available for power is probably small. 
The bank on one side or the other of the stream is generally low and 
swampy. During 1903 the United States Geological Survey main
tained the following stations in this basin under the direction of 
M. R. Hall: 'Villiamsons Swamp Creek at Davisboro, Ga.; Ogeechee 
River, near :Millen, Ga.; and Cannoochee River, near Groveland, Ga. 

CANNOOCHEE RIVER NEAR GROVELAND, GA. 

This station was established June 12, 1903, by F. A. Murray. It is 
located at Moody's bridge, 3 miles south of Groveland, Bryan County, 
Ga. The vertical gage is in three sections. The first section is a 1 i 
by 4 inch pine board, reading from 1 to 5 feet, with brass figures for 
footmar ks. 'rhe second section is a pine rod i inch by 4 inch and 12 
feet long, marked with brass tacks. These sections are nailed to the 
right side of the upstream post of the fourth bent from the right bank. 
From 17 to 20 feet the post is graduated to feet and half feet with nails 
and brass figures. rrhese sections are opposite a point 61 feet from 
the initial point for soundings. A third section of the gage reading 
from 5 to 10 feet is fastened to a gum tree on the left bank 25 feet 
above the bridge. This gage faces the bridge and is used for the 
stages which it covers. The observer is J. l\L Edwards, who reads 
the gage once each day. Discharge measurements are made from 
the downstream sid~ of the 9-span wooden highway bridge. The 
initial point for soundings is the outer edge of the post which sup
ports the end of the hand rail of the downstream side of the bridge 
on the left bank. 'rhe channel is straight for about 300 feet above 
and for about 400 feet below the station. The curre:nt is swift in the 
main channel and sluggish near the banks. Both banks are of clay 
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and sand and overflow at from 15 to 16 feet gage height. The bed of 
the stream is of silt and is shifting. There is but one channel at all 
stages up to the height at which the river overflows its banks. 

Bench mark No. 1 is the top of the bridge floor at the fourth bent 
from the left end of the bridge on the upstream side opposite a point 
61 feet from the initial point for soundings. The point is marked by 
a cross and the letters B. M. cut in the floor. It is at an elevation of 
20 feet above the zero of the gage. Bench mark No. 2 is a spike in a 
pine tree which stands near the upstream side of the road 15 feet 
from the left end of the bridge and!) feet upstream from the line of 
the edge of the bridge. It is at an elevation of 20.12 feet above the 
zero of the gage. Bench mark No. 3 consists of two large wire nails 
driven into the tree to which the third section of the gage is fastened 
at a gage height of 5. 30 feet. r_rwo more nails are also driven at the 
8-foot mark. 

The observations at this station during 1903 have been made under 
the direction of l\L R. Hall, district hydrographer. 

Discharge ·measnremeuts of Cannoochee Rh•er near Grot•eland, Ga., in 1903. 

Hydrographer. Date. Gage Discharge. height. 

Feet. Second-feet. 
June 12 _______________________ F. A. Murray _____________ _ 12.90 3,467 
June 23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 5.20 734 
July 17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 9.97 2,224 

Do _______________ .. _ _ _ _ _ _ _ _ ____ do ___________________ _ 9.92 2,562 
August 21 _________________________ do ___________________ _ 15.11 4,125 
October 9 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 4.45 462 

~:::: ::; 2~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ -~ -~ ~ ~ ~ _ ~ ~ ~ 5.05 734 
6.20 1,014 

I 

Mean daily gage height, i1L feet, of Cannoochee River near Groveland, Ga., for 
1903. 

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

Day. I June. July. I Aug. I Sept. Oct. Nov. Dec. 

1---------------------------- ---------------'=----;;1----;; 5.50 5.70 --;;;-----:;; 
2 •.•... -------------------------------------- '---- ---- 8.00 2.60 5.10 
3.----------------- -------------------------- ~--------
4---------------------------------------- ____ I ____ ----

5-------------------------------------------- ------ -
I 

6 ____________ -------------------------------- ' _______ _ 

7 ____ ---------------------------------- ______ · ------
8 ________________________ -------- ------------ --------

9 ________ ------------------------------------ --------
10 ________________ ---------------------------- --------

11--------------------------------------- _____ , ____ ----

6.90 
6.40 
6.10 
6.30 
5.90 
5. 40 
5.90 
6.80 
8.70 

2.60 5.00 
2.70 4.50 
3.20 4.80 1 

4.30 4. 90' 
6.00 4.60 
6.70 4.20 
6. 70 4.00 
5.50 3.80 
4.90 3.70 

5.40 3.90 4.30 
5.30 5.40 4.30 
5.10 6.20 4.20 
4.80 6. 70 4.10 
4.70 6.90 4.10 
4.60 6.60 3.90 
4.60 6.20 3.80 
4.50 5. 90 3.80 
4.00 5.60 4.50 
4.20 5.20 4.60 
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Mean daily gage height, in feet, of Cannoochee River, etc.-Continuad. 

Day. I June. July. Aug. I Sept. Oct. ·I Nov. Dec. 

::·:: ----- -- -- - --:-::· -:-!:-~-~ ]:~ ~E -:: ::I ~~ :~ 
15 .... _______ ------------------------------ 9.20 8.10 7.70 3.80 4.70 4.30 

16. ---·-- --.-- .. -- ------------------- 9. 50 
17 ______ ---

18.. ______ ----

19 ______ ---------------- ---------------------- ' ___ _ 

20 __________ ------------- -------------------- ----

21 ...... -------------------------------------- --------

22 ...... -------------- -----· ------------------ --------
23____________ ------------------------ 5.20 

24 ______ - ----------------- ---------- ------.---' 5. 70 
25 __________ ---------- ---··· -------------- ____ 

1 
5.60 

26- - .. -- - - - - - - - . -- - - . --- - - - . - - - .. - - - - - . -- - -- - 5. 70 

27- - - --- - - - - - - --- - - - - --- - - . --- - - - . -- 5. 20 
28 ____ - ------. ---------. -·- ---------.--------- 6. 50 

29-------------------------- ----------------- 8.10 
oo____________ ______ ____ ______ __ __ ___ ____ ____ 9.00 · 

31 ______________________________ -------------- --------

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

10.00 

9.50 

8.90 
8.20 

5.50 

5.20 I 

4.90 : 
3. 70 

3.50 

3.30 

3.30 

3.20 

3.00 

2.90 

2. 70 

10.10 

11.10 

17.20 

16.70 

16.00 
15.20 

15.00 
16.00 

15.80 

15.10 

13.80 

12.00 
10.40 ' 

8.50 

7.00 

6.00 

13.80 3. 70 4.50 4.00 

17.80 3.70 4.50 4.10 

18.00 5. 70 5.00 3.80 

17.00 7.90 5.00 3.90 

16.50 8.80 4.60 3.80 
15.70 9.40 4.50 3.90 
H.70 8.90 4.40 4.00 
13.20 7.90 4.20 4.10 
11.00 6.60 4.00 4.00 

9.60 6.00 4.00 4.00 

8.20 5.40 4.10 4.40 

7.00 4. 70 4.50 5.20 
6.60 4.40 4.60 5.50 

6.00 4.20 4.50 6.20 
6.10 4.00 4.00 6.90 

3.90 7. 70 

Rating table for Cannoochee River near Groveland, Ga., from June 23 to Decem
ber 31, 1903. 

Ga%e I Discharge. II h~~1;"t ! Gage Gage 
heig t. Discharge. height. Discharge. height. Discharge. 

-----
Feet. Second-feet.' Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. 

2.6 142 I 3.9 316 I 6.4 1,150 I 9.0 2,060 
2.7 151 4.0 338 6.6 1,220 9.5 2,235 
2.8 160 4.2 389 6.8 1,290 10.0 2,410 
2.9 170 4.4 451 7.0 1,360 10.5 2,585 
3.0 180 

I 

4.6 520 7.2 1,430 11.0 2,760 
3.1 191 4.8 590 I 7.4 1,500 11.5 2,935 

j 

I 3.2 203 5.0 660 7.6 1,570 12.0 3,110 
3.3 216 5.2 730 7.8 1,640 12.5 3,285 
3.4 230 5.4 800 8.0 1,710 13.0 3,460 
3.5 245 

I 
5.6 870 8.2 1,780 13.5 3,635 

3.6 261 I 5.8 I 940 8.4 1,850 14.0 3,810 
I 3.7 278 . 6.0 1,010 

I 

8.6 1,920 
3.8 296 6.2 1,0SO 8.8 1,990 

Table not well determined below 4.45 feet gage height and above 15 feet gage 
height. Above 4.50 feet gage height the curve becomes a tangent, with difference 
of 35 per tenth. 
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Estimated rnonthly discharge of Cannoochee River near Groveland, Ga., for 1903. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. Mean. 

June 23-30 _______________ c ______________________ _ 2,060 730 1,141 
July _ _ _ _ _ _ _ _ _ _ _ _ ____ . _______ _ 2,620 151 1,242 
August ____ _ 4,930 142 2,100 
September _ _ _ _ _ _ _ __ _ 5,210 261 1,855 
October _ _ _ _ _ _ ______ _ 2,200 278 774 
November __ _ 1,325 296 646 
December _______________________ _ 1,605 296 499 

OGEECHEE RIVER NEAR MILLEN, GA. 

This station was established June 20, 1903, by F. A. :Murray. It is 
located at Daniel's toll bridge, 1 mile west of Millen, Ga. The gage 
is a vertical seven-eighths inch by 4-inch pine rod, graduated to feet 
and tenths and numbered with tacks from zero to 10 feet and with 
brass figures from 10 to 12 feet. The rod is nailed to the upstream 
post of the third bent from the toll house. The gage was read once 
daily during 1903 by T. J. Lane, the tollkeeper. Discharge measure
ments were made from the upstream side of the wooden highway 
bridge to which the gage is attached. The bridge is at an angle of 
about 45° to the current. The initial point for soundings is the end 
of the hand rail at the tollhouse on the left bank, upstream, side of the 
bridge. The channel is straight for about 300 feet above and about 
500 feet below the bridge. The current is swift in the main channel 
and sluggish near the banks. The right bank is low and overflows. 
There is a trestle approach for about 300 feet over low, swampy land 
on this side of the river. The left bank is lower than the right bank, 
the swamp extending back from the river about one-fourth of a mile. 
The bed of the stream is sandy and shifting. There is but one 
channel at ordinary stages, but several channels at high water. 

Bench mark No. 1 is the top of the upstream end of the cap of the 
first bent from the tollhouse. It is 12 feet above the zero of the gage. 
Bench mark No. 2 consists of a notch and nails in the corner of the 
tollhouse next the river. They are 18 feet above the zero of the 
gage. Bench mark No. 3 is the center of the head of a large cut nail 
driven horizontally in a small hickory tree on the left bank about 50 
feet below the bridge. Its elevation is 6. 32 feet above the zero of the 
gage. Bench mark No. 4 is a cut on the sloping base of a hickory 
tree at the edge of the water on the left bank, about 70 feet above the 
bridge. A large nail is driven vertically in the cut. Its elevation is 
5.48 feet above the zero of the gage. The station was discoutin ued 
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December 31, 1D03, on account of poor conditions for accurate meas
urement of the flow. 

The observations at this station during 1903 have been made under 
the direction of l\f. R. Hall, district hydrographer. 

Discharge measurements of Ogeechee River near Millen, Ga., in 1903. 

Date. Hydrographer. Gage In· h height. Jsc arge. 

Feet. Second-feet. 

June 20 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. A. Murray _____________ _ 5.06 1,548 
July 80 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M. R. Hall __ .. _____________ _ 2.35 515 

October 10 _ ----------------·. F.A.Murray _____________ _ 2.08 470 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 2.09 519 

November 20 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 4.00 889 

-----------------~--'- ------------------------------------------

Mean daily gage height, in feet, of Ogeechee River near Millen, Ga. ,for 1903. 

l_ _____ -------------------------- ------------ -------- 6.00 2:30 2.40 2.50 2.60 4.00 
2 _____ - --------------------------------- ---- 5. 70 2.40 2.30 2.40 2.60 3.90 

;~~:: ::: ~<><> J>:; 
5.50 2. 70 2.30 2.30 2. 70 3.80 
5.30 3.00 2.30 2.20 2.90 3.80 
5.30 3.10 2.20 2.10 3.00 3.80 
5.30 3.40 2.20 2.00 3.20 3. 70 
5.20 3.80 2.10 2.00 ·3.50 3.70 

: ~ ~ ~ ~ ~ ~ : : ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: -_: ~ ~: I ~ ~ ~ ~ ~ ~: ~ 5.00 4.20 2.00 2.00 3.80 3.70 
5.40 4.10 1.90 2.00 4.00 3.70 

10 ______ ------ -------------- ----------- --- 5.80 3.90 1.90 2.10 4.20 3. 70 
lL _____ ------ -------------- ------------ 6.50 5.50 3.60 1. so 2.10 4.50 3. 7q 
12 _____ ----- 7.10 5.70 3.30 1. 70 I 2.10 4.60 3.80 ------ ------------ ------ ----- --

I 
I 

13 _____ --- --------- ·-- ------ ----- 6.90 6.20 3.10 1.50 2.10 4. 70 3.80 
14_ _____ - --- ----- ------ 6.70 6.40 

i 

3.00 I 1.60 2.10 4.80 3.80 
15 ________ 6.60 6.40 3.30 I 1.90 2.20 4. 70 3.90 ------------

16 _____ -- ---------- ------------------ 6.50 6.00 

I 

3.50 4. 10 2.20 4.50 3.90 
17__ ___ - 6.20 6.40 3.90 I 4.90 2.20 4.30 4.00 --- --------------------------

i 18 ____ ---- ----- ------------ 5.90 6.30 
I 

4.00 5.50 2.30 4.10 4.00 
1!L ___________ 5.50 6.00 4.20 5.60 2.80 4.00 4.00 ------------------------- ------

I 

2Q ____________ 
--------- ---------------- -----· 5.20 5. 70 4.80 5.40 3.40 4.00 4.00 

21__ __________ ----- -------------------------- 5.00 5.40 5. 70 5.10 3.80 4.00 4.00 
22____ - --- ------------ ------ 4.80 5.00 6.00 4.90 4.00 I 4.00 4.10 
2:3 ______ 4.80 4.60 5.90 4.80 4.00 

I 
4.00 4.20 ----------------- ----

24 _______ 
------ -------·--- ------------------- 4.90 4.00 5. 70 4. 70 4.00 I 4.00 4.30 

25 ______ ------ ------ ------ -------------------- 4.80 3.60 5.50 4.50 4.00 i 4.00 4.40 
2{i_ ___________________________________________ 4.60 3.30 5.30 4.10 4.00 4.00 4.50 
27 ________ 

------ ------------------------ ------ 4.70 3.00 5.10 3.50 3.80 4.00 4. 70 
28 ______ 

------ -------------------------------- 5.10 2.80 4.80 3.00 3.40 4.00 4. 90 
29 ______ - --- ------ ------------------ -- ------ 5.50 I 2.60 4.00 2.70 3.00 4.10 5.10 

I 
HO _________ -----------------------------------

---~~~~-1 
2.50 

I 

3.30 2.60 2.80 4.10 5.30 

3L------------------··----·------------------- 2.30 2.60 2.60 5.50 
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Rating table for OgeecheeRivernear Millen, Ga. ,from June 11toDecember31, 1903. 

I Ga~e n;,.,harge. Gage n;..,harge. Ga!fte o· h II Ga:i:' I o· h . heig t. height . heig t. 1sc arge. !j heig t. Jsc arge. 

I 

Feet. Second-feet.! Feet. I Second-feet. i Feet. 
1: 

Second-feet.·: Feet. 
I 
: Second-feet. 

1.5 418 2.8 595 I 4.1 933 il 5.4 1,860 
! 

1.6 428 I 2.9 611 4.2 980 5.5 1,960 

1.7 440 I 3.0 628 4.3 1,030 5.6 2,065 

1.8 452 I 3.1 646 4.4 1,085 5.7 I 2,170 
1.9 465 3.2 665 4.5 1,145 5.8 2,275 

2.0 478 3.3 685 4.6 1,210 6.0 2,490 

2.1 492 3.4 707 4.7 1,275 6.2 2, 710 

2.2 506 
I! 

3.5 731 4.8 1,345 I 6.4 2,930 i 

2.3 520 3.6 757 4.9 1,420 6.6 3,150 
II 

2.4 534 
I! 

3.7 785 5.0 1,500 6.8 3,370 

2.5 549 ~ 3.8 816 5.1 1,585 7.0 3,590 

2.6 564 I• 3.9 850 5.2 1,675 
I' 

2.7 579 ,, 4.0 
I 

889 5.3 1,765 
il I 

Table not well determined. 

Estimated monthly discharge of Ogeechee River near Millen, Ga., for 1903. 

Month. 

~:~; ~~ ~~~- ~ ~ ~ ~-~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~:: ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ J 
August ___________ - ______ . ___ . __________________ _ 

September _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 
October ____________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ 

November_ _ _ __________________________ _ 

December _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ 

Discharge in second-feet. 

Maximum. Minimum. Mean. 

3,700 
2,930 
2,490 
2,065 

889 
1,345 
1,960 

1,210 
520 
520 
418 
478 
564 
785 

2,183 
1, 771 
1,077 

855 
609 
905 
989 

WILLIAMSONS SWAMP CREEK AT DAVISBORO, GA. 

This station was established June 19, 1903, by F. A. Murray. It is 
located at the Davisboro highway bridge, about 200 yards south of the 
Central of Georgia Railroad station, which is in the middle of the 
town. The gage is a vertical 1 by 3 inch wooden rod 10 feet long, 
graduated to feet and tenths with notches and numbered with brass 
figures. The rod is nailed to the left side of the upstream post of the 
bent which supports the bridge, at a point 302 feet from the initial 
point for soundings. The gage is read once each day by A. Baker, 
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a hotel proprietor. Discharge measurements are made from the 
upstream side of the wooden highway bridge, which is supported by 
wooden bents about 18 feet apart. The initial point for soundings is 
the outer edge of the post which supp0rts the end of the hand rail on 
the left bank upstream side of the bridge. The channel is straight 
for about 200 feet above and below the station. The right bank is 
low and overflows at a gage reading of 4 to 4i- feet. The left bank 
will overflow at a gage height of 3 feet. The bed of the stream is 
sandy and is slightly shifting. There is but one channel at all stages. 
The current is somewhat obstructed by the bents which support the 
bridge at low water and by trees and brush on the banks at high 
water. 

Bench mark No. 1 is the top of the bridge floor at the bent 302 feet 
from the initial point for soundings on the upstream side of the bridge. 
The point is marked with a cross and the letters "B. M." cut into the 
top of the bridge floor plank. Its elevation is 11 feet above the zero 
of the gage, which is attached to the same bent. Bench mark No. 2 is 
the center of a large wire nail driven horizontally in an ash tree which 
stands in the creek near the right bank about 40 feet below the 
bridge. The nail is on the side of the tree toward the bridge and is 
at an elevation of 5. 50 feet above the zero of the gage. Bench mark 
No. 3 is the center of a large wire nail driven horizontally in a small 
cypress tree on the right bank about 45 feet below the bridge. The 
nail is on the side of the tree toward the bridge and is at an elevation 
of 5. 50 feet above the zero of the gage. 'l.,he nails for both bench 
marks are driven within about one-half inch of the wood, from which 
the bark has been removed. 

The observations at this station during 1903 have been made under 
the direction of 1\L R. Hall, district hydrographer. 

Discharge measurements of Williamson's Swamp Creek at Davisboro, Ga., in 1903. 

Date. Hydrographer. Gage Discharge. height. 

Feet. Second-feet. 

June 19 ______________________ F. A. Murray _____________ _ 2.41 83 
July 18 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 2.58 100 
July 29_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M. R. Hall _______________ _ 1.64 46 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _________________ ~ __ 1. 64 45 
October13 -------------------F. A. Murray ____________ _ 1. 72 47 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do __________________ _ 1. 64 41 
November 21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 2.58 94 
December 28 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 2.69 97 
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~Mean daily gage height, i~n feet, of fVilliatnson's Swamp Creek at DaviNboro, 
Ga., for 1903. 

Day. June. I July. i Aug. Sept.~ Oet.l Nov. I Dec. 

_;_:_-~_-::-~:-:-_:-~~-~--:--~-~---~:-~~-~:::~--::-: __ :~ :-:: :j ~: [ ~: ~ j ~ 11:~ ~: ~ I l ~ 
5-------------------------------------------- -------· 2.30 3.00 1.70 1.50 4.40 2.40 
6------·----------------------------· -------- -------- 2.30 2.40 1.80 1.60 3.20 2.40 

1--------------------------------------------- -------- 5.80 2.10 1. 70 1.60 2.90 2.20 
g ____________________________________________ -------- 5.00 2.00 1. 70 2.00 2.50 2.30 
9 ___________________________________________ _1 _______ _ 3.50 1.80 1. 70 2.00 2.40 2.40 

10 ______________ ------------------ ----·- ------ -------- 3.90 1.90 1. 70 2.00 2.40 2.50 

11 ________ ------------------------------------ --------
12 __________ ---------------------------------- --------

3.20 2.10 1. 70 1.90 2.50 1 2.60 
4.30 2.30 1. 70 1. 80 2.40 2.50 

13 ____________ -------------------------------- -------- 3.60 2.30 1.80 1. 70 2.60 2.50 
14 ________________________________ ------------ -------- 5.10 2.20 1.90 1. 70 2.60 2.40 
15 __________________ -------------· ------------ -------- 4.70 2.10 3.00 1. 70 2.50 2.50 
16 __________________________ ------------------ -------- 3.40 2.10 4.00 1.80 2.50 2.50 

17 ____ -------------- ---·-- -------------- ---·-- -------- 2.80 2.30 3.00 2.90 2.50 2.50 
18 ______________ ------------------------------ -------- 2.60 2.10 2. 80 4.00 2.50 2.50 

19 ____ ---------------------------------------- 2. 40 2.50 3.00 2.50 2.40 2. 70 2.40 

20 ____ ---------------------------------------- 2. 50 2.50 3.80 1. 90 2.10 2.50 2.60 

21 ____ ---------------------------------------- 2. 50 2.30 3.60 1. 80 2.20 2.60 3.00 

22 ____ - --------------------------------------- 2. 60 2.10 3.20 2.00 2.20 2.60 2. 80 

23 ________ ------------------------------------ 2. 40 2.10 2.10 1. 90 2.10 2.50 2.50 

24 ____ ---------------------------------------- 2. 30 2.10 2.00 2.00 2.00 2.50 2.50 
25 ________ -- ---------------------------- ------ 2. 20 2.30 2.10 1.90 2.10 2.40 2.80 

26 ____ ---------------------------------------- 2.20 2.30 1.90 1.00 2.00 2. 40 3,30 

27-------------------------------------------- 2. 20 1.90 1.80 2.00 2.00 2.50 3.80 

28 ________ ------------------------------------ 4. 40 1.80 1.80 1.90 2.00 2.50 2.60 

29 ____ ---------------------------------------- 4.00 1. 70 1. 70 1.80 2.10 2.50 2.70 

30 ____ ---------------------------- ------------ 2. 90 1.80 1. 70 1. 80 2.10 2.40 2. 70 
31 __________ ------------------------ .. _________ -------- 1.80 1.80 1~------- 2.20_r-·----- 2. 70 

I I 

Rating table for U7illiamson's Swamp Creek at Davz:sboro, Ga., from June 19 
to December 31, 1903. 

Ga1he Discharge. Ga1he I Discharge. Ga1he I Discharge. 
1 Gage I . 

heig t. heig t. heig t. height. I Discharge. 

Feet. Second-feet. Feet. Second-feet. Feet. Second-feet. Feet. I Second-feet. 

1.5 40 2.7 101 3.9 191 5.1 297 
1.6 44 2.8 108 4.0 199 5.2 306 
1.7 48 2.9 115 4.1 207 

I 

5.3 315 
1.8 52 3.0 122 4.2 216 5.4 324 
1.9 57 3.1 129 4.3 225 5.5 334 

I 

2.0 62 3.2 136 I 4.4 234 5.6 344 ! 
I 

2.1 67 3.3 143 
I 

4.5 243 5.7 354 
2.2 72 3.4 151 4.6 252 5.8 364 
2.3 77 3.5 159 4.7 261 6.0 384 
2.4 83 3.6 167 4.8 270 
2.5 89 3.7 175 

I 

4.9 279 I 
I I 

2.6 95 
I 

3.8 183 5.0 288 
I 

Table not well determined above 2.70 feet gage height. 
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E:-:thnated monthly discharge of lVillimnsm's Swarnp Creek at Davisboro, Ga., 
in 19D3. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. Mean. 

June 19-30 _ _ _ _ _ __________ . ______ • _______________ _ 234 72 107 
July _____________________________ . ______________ _ 364 48 127 
August ______ .. __________________________________ _ 199 48 85 
September __________________ . _ _ _ _ _ _ _ _ _ __ _ 199 48 66 
October _________________________________________ _ 199 40 65 
N overn ber _______________________________ .. __ _ 234 67 94 
December ____ . __________________________________ _ 183 72 97 

MISCELLANEOUS MEASUREMENTS IN OGEECHEE RIVER DRAINAGE 

BASIN. 

-CannoocheeR·iver.-At J.Vloore's bridge, 2f miles northwest of Grove
land, Ga., this stream was discharging 1,958 second-feet on June 9, 
1903, when the water surface was 6. 87 feet below the top of first bent 
from right bank, upstream side of bridge. 

Buckhead Creek.-This stream was measured at Daniel's bridge, 
1 mile northwest of Millen, Ga. The bench mark is the top of first 
bent from a large cypress stump near the right bank, downstream 
side of bridge. 

Discharge measurements of Buckhead Creek at Daniel's bridge, 1 ·mile northwest 
of Millen, Ga., 1903. 

Date. b~~~~~~:k 
Dis~harge. above 

water. 

Feet. Second-feet. 
June 10 _______________________________ .. __________________ _ 4.68 617 
June 11 ___________________ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______________ _ 3.33 1,163 
June 20 _____________________ . __________ . ________ - - - - _ - - - - 6.71 251 
July 18 ________________ · __________________________________ _ 5.02 500 
October 10 __________________________________________ . ____ _ 9.34 107 

Cannoochee Ri1Jer.-At bridge (Hendrix) It miles from Claxton, 
Ga., this stream was discharging 469 second-feet on June 22, 1903, 
when the water surface was 13.40 feet below bridge floor at 50 feet 
from outer edge of post at end of hand rail, right bank upstream side. 

Cedar Creek.-At 1! miles northwest of Claxton, Ga., this stream 
was discharging 11 second-feet on June 22, 1903, when the water sur
face was 10.13 feet below bridge floor at miqstream. 
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Bull Creek.-At new bridge 2 miles southeast of Claxton, Ga., this 
stream was discharging 18 second-feet, on June 22, 1903, when the 
water surface was 5.40 feet below top of upstream end of cap of first 
bent from right bank. 

Lotts Creek.-This stream was measured at a foot log 100 yards 
aboYe its mouth, about 2 miles northwest of Groveland, Ga. The 
bench mark is a large spike in a 9 hy 9 "post near right bank. 

Discharge measurements of Lotts Creek about 2 miles northwest of Groveland, 
Ga., 1903. 

Date. 
Height of 

bench mark Discharge. 
above water. 

Feet. , Second-feet. 
June 23 ______________________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ 8.00 253 
Octo her 9 _ _ _ _ _ _________________________________________ _ 9.47 119 

Do _________________________________________________ _ 9.47 112 

Williamson's Swwmp Creek (west prong).-At Buffalo Ford, near 
Sandersville, Ga., this stream was discharging 16 second-feet on 
July 2, 1903, when the water was at ordinary stage. 

Williarnson's Swamp Creek (northprong).-At Jones's bridge, near 
Sandersville, Ga., this stream was discharging 19 second-feet on July 
2, 1903, when the water was at ordinary stage. 

Williamson's Swamp Creek.-At Jordan's }!ill bridge, near San
dersville, Ga., this stream was discharging 95 second-feet on July 2, 
1903, when the water was at ordinary stage. 

Ogeechee River.-At Harrison's bridge, 2 miles west of Agricola, 
Ga., this stream was discharging 24 second-feet on October 14, 1903, 
when the water surface was 19.56 feet below the top of bent at right 
end of bridge downstream side. 

Little Ogeechee River.-Near Agricola, Ga., this stream was dis
charging 4. 2 second-feet on October 14, 1903, when the water surface 
was 13.83 feet below top of floor at hand-rail brace. 

Ogeechee River.-At wagon bridge 5 miles northeast of Davisboro, 
Ga., this stream was discharging 194 second-feet on November 20, 
1903, when the water surface was 12.20 below top of second bent from 
left bank. 

ALTAMAHA RIVER DRAINAGE BASIN. 

Altamaha River is formed by the junction of Oconee and the 
Ocmulgee rivers, which unite at the southern boundary of Mont
gomery Count,y, Ga. Ohoopee River is also a tributary and enters it~ 
from the north side, about 50 miles below the junction of the Oconee 
and Ocmulgee. The Altamaha River drainage is entirely within the 
State of Georgia. It rises in the north-central part and flows in a 
southeasterly direction, emptying into the Atlantic Ocean near Darien. 
Below the junction of the Oconee and Ocmulgee and for a long dis-
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tance above, on both rl ver:-;, there is no great amount of fall. Steam
boat navigation is carried on from Darien to .Macon on the Ocmulgee, 
and to Dublin, and at time:-; to Milledgeville, on the Oconee. 

Ohoopee River rises in \Vashington County and flows h1 a south
easterly direction to the Altamaha. It flows from the low hills of 
southeastern Georgia into the fiat pine lands. 'l~hough it has not so 
much fall as the more northern :-;treauu;, it has considerable fall that 
can be developed into power. 

Oconee River rises on the southern slope of the Chattahoochee 
Ridge, in Hall County, and joins the l\liddle Oconee on the southwest 
boundary of Clarke County. From there it flows-in a southeasterly 
direction to the Altamaha. Apalachee River is a large tributary 
which rises in Gwinnett and \V alton counties and enters the Oconee 
near the southeastern corner of :Morgan County. Little River enters 
the main streani, at the corner of Putnam, Hancock, and Baldwin 
counties, about 15 miles above :Milledgeville, Ga. ~.rhese tributaries 
have much fall, and a small part of it is developed. The Oconee has 
a fall of 250 feet in 45 miles. It has some very large water powers 
ava~lable from its source clown t.o ::1\Iilleclgeville, where it crosses the 
fall line. 

Ocmulgee River, the most westerly of the main tributaries, rises in 
the north-central part of Georgia on the southern slope of the Chatta
hoochee Ridge in Fulton, Dekalb, and Gwinnett counties. It is 
formed by the junction of Yellow and South rivers just south of the 
southern corner of Newton County. Yellow River rises in Gwinnett 
County and flows in a southerly direction into the Ocmulgee. South 
River rises in Fulton and Dekalb counties and flows in a southeast
erly direction. Alcovy River joins the Ocmulgee about 5 miles below 
the junction of the South and Yellow rivers. Towaliga River enters 
the Ocmulgee at about the southwest corner of Jasper County. 
f All these tributaries rise in and flow through a very hilly country 
and have a great deal of fall. Ocmnlgee River has a fall of over 210 
feet in 35 miles. The last fall of much size is only a few miles above 
Macon, Ga. 

During 1903 the United States Geological Survey maint,ained the 
following stations in this basin, under the direction of .M. R. Hall: 
Ohoopee River near Reidsville, Ga.; Oconee River near Dublin, Ga.; 
Oconee River at :Milledgeville, Ga.; Oconee River near Greensboro, 
Ga.; Apalachee River near Buckhead, Ga.; Ocmulgee River at J\1acon, 
Ga.; Ocmulgee River near Flovilla, Ga.; Alcovy River near Coving
ton, Ga.; South River near Lithonia, Ga. 

OHOOPEE RIVER NEAR Rl£IDSVILLE, GA. 

This station was established June 13, 1903, by F. A . .Murray. It is 
located at the wooden highway bridge, commonly known as Sbep
parcls bridge, 4t miles west of Reidsville. The gage is on the down-

IRR 98-04-6 
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stream side of the middle post which supports the bridge protector .. 
The section from zero to 8 feet is roughly graduated with white paint 
on a 1 by 3 inch pine strip which is nailed to the post. From 8 to 10 
feet the post. is graduated to feet and tenths with white paint, and 
from 10 to 13 feet to feet and half feet. From 13 to 20 feet it is gradu
ated to feet with nails and numbered ·with brass figures. On Novem
ber 19, 1903, a new 1 by 4 inch section 5 feet long, reading from 3 to 
8 feet, was spiked to a pine plank which is securely nailed to a cypress 
tree on the left bank of the river about 120 feet above the bridge. 
This section can be extended to extreme high water on the same tree, 
and probably also to low water. 

Bench mark No. 1 is the top of the cap of the fifth bent from the 
left end of the bridge on the upstream side, opposite a point 106 feet 
from the initial point for soundings. It is at an elevation of 20 feet 
above the zero of the gage. Bench march No. 2 consists of two nails 
driven horizontally in the downstream side of a cypress tree on the 
left bank about 120 feet above the bridge. This bench mark is 8 feet 
above the zero of the gage. 

The observations at this station during 190;) have been made under 
the direction l\L R. Hall, district hydrographer. 

Discharge rneasnrernents of Ohoopre River near Reicl:'nn:lle, Ga., in 1908. 

Date. Hydrographer. Gage 
height. Discharge. 

Feet. Second-feet. 

June 13 ______________________ F.A.Murray __ -----------, 12.47 ' 5,762 
I 

June 24 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do _ _ _ _ _ _ _ _ __ . ________ I 6.41 1,692 
July 16 ______ . _______ .. ______ _ ____ do ___________________ I 10.34 3,667 

_____ do __ - _________________ I 

_____ do _ - __ - - - __ - - - - - - - - - - -1 

Do _____________________ _ 

August 22 _________________ _ 
10.46 3,756 
14.00 6,441 

October 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _ _ _ _ _ _ _ _ _ _ _ _ _ _ I 2.84 476 
Do _______________________ l _____ do _ _ _ _ _ _ _ _ _ _ _ _ _ ______ I 2.85 462 

November 19 ____________ . _--- 1

---- _do ------------ _ -__ -_- -_ -_-_-_I 
December 30 _ _ _ _ _ _ _ _ . _______ I _____ do ____ _ 

-~~---~~--~~1- -~~----- --~-----L-

4.96 1,131 
6.69 1,836 

·-------~~-

Mean daily gage height, in feet, of Olwopee River near Reid:mille, Ga., for 1908. 
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Mean daily gage height, in feet, of Ohoopee River, etc.-Continued . 
-

Day. j_J_u_n_e_. l-~--!~~-i-~-
9 ___________ ---- ·- ---------- ·----------- ______ ! _______ _ 

. ·--,--

July. Aug. Sept. Oct. Nov. Dec. 
--- ~~-

10 _________ ---------------------------- ________ ! _______ _ 

11 ________ ---------------------------- --------~--------
12 __________ -----· ---------------- ____________ · _______ _ 

13 ______ ---------------------------------- ----'--------
14 ________________________ -------------------- --------

~~~~~~ ~ ~~ ~ ~ ~ ~ ~~~ ~~~ ~ ~~ ~~ ~ ~:: ~~~~~ ~ ~ :~ ~~~:~~:::I~~:~~~~~ 
17 ________________ ------------------------ ____ 1 

_______ _ 

18 ________ ------------------------------------ --------
19 __________ -------------------------- ________ ! _______ _ 

20---------------------------------- ----------·--------
21 __________ ----------------------------- ____ : _______ _ 

22 ______ -------------------------------- ______ : _______ _ 
23 ____________________________________________ : _______ _ 

24- - -- - - - - -- -- - - -- - - - - - - ---- - - - - - - - - - - - - - - - - - - 6. 50 
25 ____ ---------------------------------------- 6. 70 

26 ____ ----------------------------------------! 6. 90 
27 _ --------------------- ___ --- __ ------- ___ . ___ I 7. 70 

:~:::: ~ ~ ~: ~ ~ ~:: ~ ~ ~:::: ~ ~ ~:: ~:::: ~:: ~ ~:::::~:~I 1~: ~ 
: •••••••••••••••••••••.•..•• :.:::::::: :::j ... •oo 

5. 70 

6.00 

7.30 

6.60 

6.50 

7.40 

9.70 

10.60 

9.50 

9.60 

10.30 

9.50 

8.10.., 

6. 70 

5.70 

4. 70 

4.00 

4.00 

i:l. 70 

3.20 

2.50 

2.50 

2.20 

a Gage out. 

B.10 

B.60 

4.20 

5.30 

4.60 

3.80 

3.80 

8.30 

10.30 

9.90 

10.30 

14.00 

13.80 

14.oo 1 

13.20 

12.00 

11.40 

10.50 

9.00 

7.70 

6.70 

5.50 

4.80 

3.50 2.90 5. j() 3.30 

3.20 2. 70 5.00 3.40 

2.30 2.60 5.10 3.60 

2.40 2.30 4.80 3.60 

(a) 2.20 4. 70 3.50 
(a) 2.10 4.10 3.50 

(a) 2.00 5.30 3.40 

(a) 2.00 5.40 3.30 

(a) 2.20 5.60 3.30 

(a) 5.00 5.40 3.10 
(a) 6. 70 5.00 3.00 

10.80 6.90 4.70 2.90 

10.50 6.50 4.50 3.00 

8.40 5.70 4.40 3.30 

7.20 I 5.00 4.30 3.30 

6.50 I 4.60 4.10 3.20 

6.40 I B. 70 4.00 3.30 

6.30' 3.20 4.10 3. 70 

4.30 I 2.00 4.80 5.30 

4.10 2. 70 4. 40 6.30 

.~~.1 
2.50 4. 20 6.60 

~:: 1---~:~~-
6. 70 

6.30 

Rating table for Ohoopee River near Reidsville, Ga., frorn June 23 to Decernber 
31, 1903. 

, I . lj Gage I ' Gage . 1 Gage . Discharge. '1 
Gage . ·h I 

i height. ' Discharge. ! height. Discharge. i height. height. / D1sc arge. 

~--~-~--1-- ---,--- ---------

Feet. i Second-feet. I Feet. Second-feet. Feet. Second-feet. Feet. I Second-feet. 

2. o I 280 . 3. 3 595 5.2 1,220 7 8 2,325 
2.1 296 3.4 625 5.4 1,295 8.0 2,415 
2.2 314 3.5 655 5.6 1,375 8.5 2,665 
2.3 326 3,6 685 5.8 1,455 9.0 2,915 
2.4 350 3.7 715 6.0 1, ,)35 9.5 3,175 
2.5 375 3.8 745 6.2 1,615 10.0 3,465 
2.6 400 3.9 775 6.4 1,695 10.5 3,775 
•) .... 
i.lo j 426 4.0 805 6.6 1,785 11.0 I 4,130 

2.8 453 4.2 870 6.8 1,875 12.0 4,935 
2.9 480 4.4 940 7.0 1,695 13.0 '5, 860 
3.0 I 508 4.6 1,010 7.2 2,055 14.0 6,860 
3.1 536 4.8 1,080 7.4 2,145 
3.2 565 5.0 1,150 7.6 2,235 

----~----

Table well determined between 2.85 and 10.50 gage height; upper and lower 
parts somewhat uncertain. 
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Estimated monthly discharge of Ohoopee River near Reidsville, Ga., in 1903. 

Discharge in second-feet. 

Month. 
Maximum. Minimum. Mean. 

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

June 24-30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3, 585 1, 7 40 

~~;~s~- ~ ~ ~ ~ ~ ~ ~ ~ ~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~- _- ~ ~ ~ ~! ~: ::~ ~~~ 
September 1-12 and 20-30 a _______ . ___ . ________ . ____ I ___________________ -I 

October _____________________ . ____ ~ ______ . _ _ _ _ _ _ _ _ 1, 920 280 I 

November ____ . __ . ______ . _____________ . _ _ _ _ _ _ _ _ _ _ 1, 415 350 

December ________ . _ . _____________________ . _ _ _ _ _ _ 1, 830 I 480 

a Missing dates; gage out. 

OCONEE RIVER AT DUBLIN, GA. 

2,455 

1,872 

2,344 

1,252 

654 

966 

775 

Oconee River rises in the northern part of Georgia, near Gainesville, 
on the southern slope of the Chattahoochee Ridge, which separates 
the headwaters of this stream from the tributaries of Chattahoochee 
River. It flows in 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 vVeather Bureau in 
1894 at Dublin, Ga., about 60 miles above the junction of the Oconee 
with the Ocmulgee. Records were kept, with the exception of the 
summer months of 1896, until April 30, 1897, when the station was 
discontinued. In 1898 discharge measurements were commenced by 
the Geological Survey, and on February 11 an observer was employed 
to read the gage. On October 15, 1898, the vVeather Bureau again 
adopted the station and has maintained the gage and furnished gage 
heights to the Geological Survey continuously since that time. The 
present observer is Roger D. Flynt, who reads the gage once daily. 

The gage is a heavy timber bolted to the downstream side of the 
center pier of the vVrightsville and Tennille Railroad bridge in the 
eastern part of the city of Dublin. The bridge is a drawbridge, and 
the pier to which the gage is attached is t,he circular center pier of 
the turn span. The gage is graduated to feet and tenths, and the 
markings face toward the right bank. A secondary gage is attached 
to a cypress tree on right bank about 200 feet above the railroad 
bridge. Measurements are made from the iron highway bridge, which 
is 500 feet upstream from the gage. This bridge is also a drawbridge, 
and consists of the turn span between two other spans of 7 5 feet each. 
The total length of bridge proper is 320 feet. On the left bank, which 
is low, there is 1,100 feet, of iron frame trestle approach. There is 
also a short trestle on the right bank, which is high. The ordinary 
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width of the river is about 235 feet. At a gage heighu of about ~0 
feet the left bank begins to overflow, and it is practically covered to 
end of the approach at 25 feet. This ground is thickly covered with 
a brushy growth, whiDh will no doubt cause the velocity of the water 
overflowing it to be small. The right bank does not overflow. The 
bed of the stream is of loose rock, sand, and gravel. The channel is 
straight and the current is swift and fairly uniform, except where it 
is broken by the three bridge piers. The initial point for soundings 
is the end of the bridge at the right bank, on the upstream side. 
, Bench mark No. 1 is the top of the upstream end of the cross beam 
on top of the firRt tubular pier and is 41.30 feet above the zero of the 
gage. Bench mark No.2 is a point on the fifth step from the bottom 
at the south entrance of the court-house, G inches from the east end 
of the step. Its elevation is 82.51 feet above the zero of the gage. 
Bench mark No. 3 is the top of the granite water table 2t feet west 
of the southeast corner of the court-house. Its elevation is 80.97 feet 
above the zero of the gage. Bench mark No.4 consists of three large 
nails driven into the tree to which the secondary gage is fastened at 
a point a feet above the zero of the gage. 

~rhe observations at this station have bAen made under the direc
tion of M. R. Hall, district hydrographer. 

Discharge measurements of Oconee River at Dublin, Ga., in 1903. 

-----------------;-------- -------- --- -·-

Date. Hydrographer. 

April iL ______________________ J. M. Giles __ _ 

April 4_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do __ _ 

June 6 _______________________ F. A. Murray _ 
--- ---- --- j 

Do ____________ •_ _ _ _ _ _ _ _ _ _ _ _ ____ do __ 

June 15 __________________________ do __ 

July 15 ____________________________ do __ 

August 24 __ _______ do_ 

October 6 ____ _ _ _ ____ do _ _ _ . ___ _ 

November 14 __________ _ M. R. Hall _______________ _ 

Gage 
height. 

Feet. 

15.40 

14. 9.1 

8.81 

8.51 

4.47 

5.95 

4.61 

.12 

1. 1fl 

Discharge. 

Second-feet. 

20,165 

19,802 

9,804 

9,432 

5,017 

6,579 

4,475 

1,713 

2,472 

Mean daily gage height, in feet, of Oconee River at Dublin, Ga., fo1· 1903. 

Day. ' ~an. Feb. I Mar. 

i 
l_ ___________________ 1.00 4.30 i 7.90 

2____________________ .90 3.80 i 9.00 
3 ____________________ 2.50 3.40. 10.00 

4_ ------------------- 3. 50 3.40 12.00 
5 ____________________ 4.00 
6 ____________________ 5.00 

7 ________ ------------ 4.50 

4. oo 113. r,o 
5.80 13.40 
{i.GO: 12.40 

·---

Apr. May. June. July. Aug. Se pt. Oct. 

15.10 3.40 3.30 4.20 
14.90 3.10 2.80 3.20 

15.SO 3.00 4.50 2.50 
15.00 3.20 6.00 2.20 
14.10 4.80 7.50 2.30 
12.90 6.00 8.40 1.80 
10.90 fl.W 9.30 2.80 

0.60 0 
.90 

1.00 
2.10 -
4.20 
4.6C -
:J.30 -

.40 

.40 

.00 

.10 

.20 

.10 

.20 

fl. 50 

.40 

.30 

.10 

.00 
-.10 

.10 

Nov. Dec. 
-

0.30 0.80 
.30 .80 
.60 .60 
.80 .70 

1.90 .80 
3.80 . 70 
3.00 .HO 
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Mean daily gage height, in feet, of Oconee River, etc.-Continued. 
____ " _____ 

Day. I Jan. I Feb. Mar. Apr. I ' I ~ct.l Nov -IDee. May .. June. jJuly. Aug .. Sept. 

8 ....... 14.00 ~ --:au • 10.50 14-~'0 , 2.00 i-o.2o 
I 

11.80 fUJO 0. 00 ' 3. 00 0. 90 
9 ____________________ 3.20 8.80 11.90 1'.20 4. 10 11. 70 • 5. 90 - 1. 50 . 20 .60 2. 20 . 90 

10 ____ - ---------------! 2. 60 11.00 10.80 1'.80 4.50 13. 00 : 6. 80 i .90 .20 .60 1.80 1.00 
11 ____________________ 2.30 21.00 9.50 9.20 4.40 13.10 5.20 1.00 .10 .40 1.10 1.40 
12 ________ ------------ 2.80 24.00 8.80 10. <XJ 3.00 11.20 3.20 1.00 - .10 .20 1.00 2.00 
13 ______ -------------- 3.60 23.40 8.60 10.50 3.50 8.50 3.20 I 1.20 . (k) .10 1.10 1.80 

14 ____ ---------------- 4.00 2'2. 70 8.i'il 10.10 3.00 6.30 4.00 1.00 .10 .10 1.10 1.80 

15 ____ ---------------- 4.40 21.50 8.40 9.50 1 5.30 4. 70 5.80 1. 20 .i'JO .m 1.10 1.10 

fl.OO I 
I 

16_ -------------------' 3. 90 20.00 IUiO 8.50 3.tl0 6. 70: 2.60 2.20 .00 1.00 1.30 
17 ____ ---------------- 3. 20 18.40 8.40 8.50 I 9.80 3.20 7.30 3.80 6.60 .i'JO 1.10 1.30 
18 ___ - ------------ ____ ' 3. 20 16.m 8.30 7.30 10.80 2.70 16.80 5.40 7.60 1.20 1.00 1.30 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~::: ~: : : :: : : ; !: :~ I ~~: :~ I 

7. 70 6.00 11.50 2. 50 3. 70 : 6. 00 9.00 4.30 1.30 1.10 

6.80 I !i.30 10.40 2.30 2.50 i 7.00 10.70 3.00 1.60 1.00 

2L..- --------.------- i 2.50 116.90 6.00 5.20 6. 90 2.20 2.10 i 8.00 9.90 1.80 1_6() I 1_00 

:~:~:~~~:::~~::~:::::1 :::~ 
16.80 I 6.90 5.40 4.20 2.40 1. 70 8.80 9.00 1.60 1.60 1.20 

16.80 7.50 5.30 3.60 2.10 1.30 9.10 2.00 .90 1.00 l.i'JO 

""--------------------12.&1 14.30 8.80 4.50 3.00 2.60 1.20 5.00 1.50 .60 1.00 1. 70 
25 ____________________ 2.40 12.00 9.80 4.10 2. 70 2.40" 1.00 2.i'l0 1.30 .50 .90 1.60 

~:::::::::~~::~~:::J ::~ 
8.20 11.30 3.80 2.40 2.00 .90 1.80 1.00 .40 .90 2.50 
6.30 13.40 3. 90 2.30 2.10 . 70 1.50 .90 .30 .90 3.70 

28 ____________________ 15.70 6.30 15.10 4. 70 2.30 3.50 .60 1.00 .80 .20 .90 3.50 
29 ___________________ _1 6.00 17.00 4.30 2.80 3.90 .50 .90 . 7J .20 .80 3.20 

,.,_ --------------1540 17.60 3.60 5.30 4.70 .60 .60 .50 .20 .80 2.60 
31__ ______________ ---- 5.00 16.70 3.80 .60 .i'JO .30 2.00 

I 

Rating table for Oconee River at Dublin, Ga., frorn January 1 to Decernber 31, 
1903. 

I " . I Discharge. 
Gage - : • Gage . 

1 

Gage Ga~e 
height. 

1 

D>echarge. ! height. _D>><charg~ II height. Discharge. heig t. 

Feet. Second-feet.! Feet. Second-feet.: I Feet. Second-feet. Feet. !Second-feet. 

-0.2 1,530 
1 

1.2 2,410 I 5.0 5,470 12.0 I 14,620 
-0.1 1,580 1.4 2,550 5.5 6,020 13.0 

I 
16,270 

! 0.0 1,630 1. 6 I 2,690 I 6.0 6,620 14.0 17,920 
I 

I 0.1 1,685 1.8 2,830 6.5 7,220 15.0 19,620 

• 

0.2 1,740 2.0 2,970 7.0 7,820 16.0 21,320 
I 

0.3 1,800 2.2 3,120 I 7.5 8,420 17.0 23,020 
0.4 1,865 

I 
2.4 3,270 8.0 9,020 18.0 24,720 

0.5 1,930 2.6 3,420 8.5 9,645 19.0 26,420 
0.6 1,995 

I 

2.8 3,570 9.0 10,270 20.0 28,120 
0.7 2,060 3.0 3,720 9.5 10,9-!5 21.0 29,820 
0.8 2,130 

I 

3.5 4,120 10.0 I 11,620 22.0 31,520 
I 

I 

0.9 2,200 4.0 4,520 10.5 I 12,345 23.0 33,220 
I I 

1.0 2,270 
I 

4.5 4,970 11.0 I 13,070 24.0 
I 

34,920 
I I 

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

Table was made from measurements between 0.12 and H>.4 feet gage heights; 
becomes tangent above 14 feet, with a difference of 170 per tenth. 
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Estinwted monthly discharge of Oconee River at Dublin, Ga., for 1903. 

[Drainage area, 4,182 square miles.] 

Month. 

January __________________ _ 

February ___________ _ 

March _____ _ ---

April ____________ . _ _ __ . _ 
May _________________ _ 

June ________ .. _______________ _ 
July ________________ .. _______ _ 

August _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 

September _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
1 October _____________________ _ 

November_ _ _ _ _ _ _ ___________ _ 

December _. _________ _ 

Discharge in seeond-feet. 

Maximum. Minimum. Mean. 

6,620 
34,920 
24,040 
20,470 
13,845 
16,435 
8,180 

10,405 
12,635 

4,790 
4,360 
4,280 

2,200 
4,040 
6,500 
4,200 
3,195 
2,970 
1,930 
1,930 
1,530 

1,580 
1,800 
1,995 

4,090 
16,766 
12,704 
10,120 
5,701 
6,537 
4,016 
3,964 

3,563 
2,044 
2,501 
2,634 

Run-off. 

Second-
feet per Depth in 
square inehes. 
mile. 

0.98 1.13 
4.01 4.18 
3.04 3.50 
2.42 2.70 
1. 36 1. 57 
1. 56 1. 74 

. 96 1.11 

. 95 1.10 

.851 .95 

.49 . 56 

.60 .67 

.63 . 73 
·------ ------------1---- -----

The year ___ _ 34,920 1,530 6,220 1. 49 19.94 

OCONEE RIVER AT MILLEDGEVILLE, GA. 

This station was established .August 22, 1903, by ~L R. Hall, although 
several discharge measurement's were made before that time. The 
first, one was made by C. C. Babb on October 19, 1895. The bench 
mark to which the present gage is referred was used to get the water 
height at the time of each of these measurements. 

The station is located at the iron highway bridge in the eastern part 
of Milledgeville, which consists of 4 spans, 100 feet, 150 feet, 150 
feet, and 80 feet long, beginning at the right bank end, and short 
wooden trestles about 25 feet long at each end. 

At low water the river is about 300 feet wide, including 2 piers, 
and often a sand bar of considerable extent in the third span. This 
-bar sometimes practically stops the third-span channel, leaving the 
river about 200 feet wide. The bed is sandy and shifting, and the 
water is shallow and swift. These conditions are unfavorable to 
accurate measurements as well as a constant rating. The channel is 
only slightly curved. Both banks are high and will not overflow. 
Measurements are made from the downstream side of the bridge, and 
the initial point is the end of the iron bridge at the right hank, down
stream. 'l..,he chain gage is attached to the downstream-side fencing 
of the bridge. The pulley is fastened to the top plank at a point 138.3 
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feet from the initial point for soundings. The zero of the scale is 2 
feet to the right of the pulley. 'J'he length of the chain from the end 
of the weight to the marker is 46.03 feet,. The gage is read once daily 
by J. A. Brooks. 

Bench mark Nc •. 1 is the top of the third crossbeam from the pier 
on the east bank, downstream end. It is 39 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of 1\1. R. Hall, district hydrographer. 

Discharge 1nertsln'emeuts of Oconee River at _lJiilledgeville, Ga., for 1903. 

Date. Gage. Discharge. Height. Hydrographer. 

--~--

Feet. Second-feet. 

August 22 ____________________ 
1 

M. R. Hall ____________ _ 3.95 2,301 
September 1 L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ! _____ do _ _ _ _ _ _ _ ___________ _ 2.39 1,141 
September 12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _: _____ do ___________________ _ 2.27 1,042 

2.39 1,140 

3.05 1,908 

2.74 1,720 

October 16 _ _ _ _ _ _ _ _ _ _ _ _ _ I F. A. Murray _____________ _ 

~::::~:: ~~ ~ ~ ~---- -------- J ~ ~- ~~: ~ ~ ~ ~ ~ ~ ~ ~------------

Mean daily gage height, h1, .feet, of Oconee River at Milledgeville, Ga., for 1903. 

Day. Aug. Sept. Oct. Day. Aug. Sept. Oct. Nov. Dec. 
-- --~-

2.50 2.50 17-------------- 17.30 3.50 2.80 2.90 
2. 45 2.50 ]8 ______________ ! _______ 8.60 5. 70 3.40 2.85 

2.40 2.40 19 ______ -------- ---·--- 5.30 3.60 3.20 
I 

2. 75 

2. 40 2.40 2.6ii 2.6;i 2() ______________ 
------- 3.90 3.00 2.90 2. 75 

2.35 2. 40 3. !lO 2. 7!l 21 ________ ------ ------- 3·.40 2.90 2.85 
I 

3.00 I 

2.40 2.:10 H.FO 2. 75 

E :::_J_.~: 
3.20 

! 

2.75 2.85 2.95 

:~. 40 2.2;i H. 70 2. 75 3.10 2.65 2.8f> 2. 95 
2.20 3.10 :l.20 2. 70 ROO 2.60 

! 

2.85 3.00 
; 

H.i'iO 7J..Cii 3.10 2.G5 2. 90 2.55 2.80 3.00 

2.60 26 ______________ I 3.10 2.8f> 2.4) 
I 

2.80 3.90 10 _______________ 2.f>O 2. 70 3.40 
I 

11-------------1······ 
2.50 2.40 2. 8ii 3.40 27-------------- I a. flO 2.60 2.40 2. 7i) 3. 70 

12 _______ --------------- z_:;o 2. 25 2.10 3.20 2s ______________ I 2. 8.1) 2.60 2.50 2. 70 3.00 
13 _______________ ------- 2.10 2.20 2. 8:> 2.9[) I 2. 75 2.60 2.50 2.70 3.00 

2.4il 2.35 2.85 3.00 ~ --- -.::i 2_6:) 2.50 2.fi0 
I 

2.90 14 _______________ - ------' 2. 70 I 
I 

1 ______ 1 15 _________ ------ ------! :3.40 :~.ao 2. 8:) :-3.10 2.55 2.55 2.90 
16 _______ --------

~------
17.:10 2.40 2.80 3.10 I I I 

~-----~---- ------"~-

OCONEE RIVER NEAR GREENSBORO, GA . 

.-rhis station was established July 25, 1903, by 1\i. R. naiL It is 
located at the new wagon bridge, about 5 miles west of Greensboro, 
on the road to 1\faclison, Ga. The bridge is of two spans. The first 
one from the right bank is 80 feet long, and is not over the water 
except at time of floods. Thf>: main span mTer river is 144 feet long. 
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There is also 52 feet of iron trestle and about 40 feet of wooden trestle 
on the right bank, and 253 feet of iron trestle and about 325 feet of 
wooden trestle on the left bank. Ordinarily the river is about 120 
feet wide. The bed is sandy and shifting. The channel is nearly 
straight, and the current is regular and sluggish at low stages. The 
right bank is high and rocky, with the exception of a low bench under 
the bridge and approach. The left bank is low and will overflow at 
a gage height of 12 to 15 feet, to the end of the approach, a distance 
of about GOO feet, and extrP-me high water may uass beyond the end 
of the approach. 

Discharge measurements are made from the downstream side of 
the bridge. 'fhe initial point is the end of the iron trestle on the 
right bank, downstream. 

The boxed chain gage is bolted to the lower chord of the down
stream side of the bridge 163 to 1G5 feet from the initial point for 
soundings. The length of the chain from the end of the weight to 
the marker is 38. 7H feet. The gage is read once each day by M. A. 
Stevens. 

Bench mark No. 1 is the top of the downstream end of the second 
crossbeam from the right-bank pier. Its elevation is 36 feet above 
gage datum. Bench mark No. 2 is a copper plug set in the rock under 
the upstream side of the bridge opposite a point 84 feet from the 
initial point for soundings. Its elevation is 13.55 feet above gage 
datum. Bench mark No. 3 is on a hickory tree 26 feet downstream 
from the end of the wooden trestle on the right bank. Its elevation 
is 33.15 feet above gage datum. Bench mark No. 4 is the concrete 
foundation under t,he iron post below the initial point for soundings. 
Its elevation is 27.58 feet above gage datum. 

The o~ervations at this station during 1903 have been made under 
the direction of :M. R. Hall, district hydrographer. 

Diseharge 'ineasu,rentents of Oeonee River near Greensboro, Ga., in 1903. 

---------------------------------~-------,----

Date. Hydrographer. Gage Discharge. height. 

Feet. Second-feet. 

June 12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M. R. Hall _______________ _ 4.00 1,521 
July 25 __________ _ ________ do __ _ 1. 75 733 
August 28 _ _ _ _ _ _ _ _ _ __ _, _____ do ___________________ . 1. 70 665 
October 9 _ _ _ ' _____ do _ _ _ _ _ _ __ _ _ _ __ _ __ _ _ _ _ _ _ 1. 70 690 
December2 _______________ --[ M. R. and W. E. HalL ___ _ 1.66 725 
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Mean daily gage height, in feet, of Oconee River near Greensboro. Ga., for 1903. 

Day. ·~Ju~lY~·!_A_ug_. Sep~.~~O~ct~. ~~N~o'~'·\~D~ec~·· Day. ~~July.! Aug.l Sept., Oc.t. Nov. Dec. 

L_________ ______ 1.00 1.60 1.60 1.60 1.80 17 ___ ~-~--- =~~~ 8.90 11.80 1.90 --~ 
2 __________ ! ______ 4.50 1.40 1.50 1.60 1.70 18 _______________ ! 9.60 I 6.80 1.70 1.70 1.70 

i i . "' 3__________ -- 6.00 1.40 1.50 1.80 1.60 19 _________ ------' 13.2015.20 1.70 1.90 1.10 
1. 50 2fL _____________ I 5. so 2. 60 1. 60 2. oo 1. 60 4 ____ ------ 5.60 1.40 1.50 3. 70 --

r: I 

;) __ ----- --- ------ 4.00 1.40 1.50 2.80 1.50 21__ _______ I 3.50 2.10 1.60 2.10 1.60 
1.60 22--------- ------ I 2.00 2.20 1.50 1.80 1. 80 6 ____ -- ---- ------ 2.90 1.30 1.50 3.70 

7---------- ------ 2.20 1.30 1. 60 2.60 1.60 23 ______________ _! 2.60 2.00 1.50 1.60 1.80 

1.80 :1 24 _________ ------1 2.10 1.00 1.50 1.60 2.40 
2.00 , 2.'l _________ J ______ I 1.00 1.80 1.50 1.00 2.20 
1.90 :II 26 _________ 11.60 1.90 1.80 1.50 1.90 2.20 
1.00 : 27 _________ 1.60 1.80 1. 70 1.50 1. 80 2.00 

'! I 1.80 1.60 1.40 1. 70 2.10 1.80 I' 28 _________ , 1.10 
1.70 1! 29 _________ ! 1.60 1.60 1.60 1.30 1.60 2.00 

8 ____ - -----
I 

2.10 1.20 1.80 2.40 ------
g ____ ------ ------ 1.00 1.20 1. 70 2.10 

10 ____ ------ ------ 2.50 1.70 1.70 2.10 
n __________ i _____ 2.10 1.80 1.40 1.00 
12 __________ ! ______ 1.50 1.40 1.40 1.90 
13 __________ I 1.50 .00 1.30 1.RO ------

1.70 II 30 _________ 1 2.00 1.50 1.60 1.30 1.60 1.80 
1. 90 :I 3L ________ : 2.40 1.50 1.50 I 1. 80 

14__ ________ I 4.10 1.20 1.20 1. R() ------

15 ____ ------ ------ 2.50 1.80 1.30 1.90 
'I 

I I 2.00 il 16 ____ ------ ------ 5.00 10.20 4.50 1.70 
I 

APALACHEE RIVER NEAR BUCKHEAD, GA. 

This station was established February 13, 1901, by M. R. Hall. It 
is located at the iron wagon bridge over Apalachee River about 3t 
miles north of thp, town of Buckhead, Ga. The bridge is a single 
span 103 feet long, supported by tubular piers. Its trestle approaches 
are about 500 feet long on the right bank and about 100 feet on the 
left. At ordinary stages the channel is about 80 feet wide, and it is 
only slightly curved above and below the bridge. The bed of .the 
river is part rock and part sand. The current is moderately swift 
and is somewhat broken and irregular on account of ri.1ins of old 
pier bases about 50 feet upstream. The right bank is low.for a dis
tance of 400 feet and will overflow at a gage height of 10 feet. The 
low portion is thickly covered with trees and a brushy growth, which 
will greatly retard the flood water passing over it. The left bank is 
high and will not overflow, except to a short distance up the steep 
slope. Measurements are made from the downstream side of the 
bridge, and the initial point is the outside p,dge of the iron pier, left 
bank, downstream. The gage is graduated to fept and tenthH with 
brass figures and staples and consists of two parts. The first section, 
extending from zero to 10 feet, is fastened to a small ash tree on the 
left bank about 100feet below the bridge. The second section, extend
ing 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 from the right bank, 
downstream side. Its elevation is 25 feet from the zero of the gage. 
Bench mark No. 2 is the top of the downstream end of the first cross 
beam from the right bank. Its elevation is 25.50 feet above the zero 
of the gage. Bench mark No. B is a copper plug set in· solid rock 10 
feet west of the upstream tubular pier on right bank and 3 feet 
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upstream from the line of the upper edge of the bridge. Its elevation 
is 3. 73 feet a hove the zero of the gage. 

The observer is G. A. T. Adams, a farmer living about one-third of 
a mile from the bridge. Readings are made once a day. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurement."! of Apalachee River near Buckhead, Ga., in 1903. 
-~--~----------- ----~-----

Date. Gage I Discharge. height. Hydrographer. 

- -~------------ 1-----~ 

Feet. Second-feet. 

January 15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M. R. Hall ______________ . 2.33 444 
May 27 _________________ . _ _ _ _ _ _ _ _do ___________________ _ 1. 88 361 
June 12 ___________ . _______________ do -~ __________________ _ 3.07 648 
July 25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ __ do __________________ _ 1. 51 266 
August 28 _________________________ do __________________ _ 1. 31 214 

October9 ________________________ do------------------- 1. 45 237 
December 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M. R. and W. E. Hall ___ _ 1.60 255 

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

Mean daily gage height, in feet, of Apalachee River near Buckhead, Ga. ,for 1903. 

Day. I.Jan 
I 

Feb. I Mar. Apr. May. 
------ --

l_ _____________________ 2.80 2.50 7.80 8.80 2. 70 
2 ______ ---------------- 2.60 8.10 7.00 5. 70 2.60 
3 ______________________ 2.50 3.40 6.00 5.00 2.70 
4 ________________ ------ 2.80 4.20 4.50 4.50 8.10 
5 ____________ ---------- 2.60 

I 4.50 4.20 4.40 3.40 
6 ________________ ------ 2. 70 5.50 4.00 4.20 2.80 

7------------------ :2.60 5.90 4.00 4.10 2. 70 
8 __________ ---·-- 2.40 17.00 4.00 5.00 2.60 
9 ______ ------------ ---· 2.40 15.00 8.80 9.50 2. 70 

10 ________________ 2.00 11.00 5.50 7.00 2.60 
n __________ ------ :2.00 10.00 7.00 4. 90 2.50 
12 ______ ------------ :).00 18.00 5.00 4.20 2.40 
18 ______ ---------- 2.\j() 9.00 4.40 8.80 2.40 
14 ______ - ------ 2.60 7.10 4.00 6.00 2. 70 
15 ______ - ----------- 2.40 5.20 8.90 4. 90 8.20 
16 ______ ------------ 2.80 4.50 8.80 4.50 4.60 

17------------------ 2.30 7.20 3.60 3.90 4.00 
18 ______ ------------ ~ - 2.20 6.50 3.40 8.50' 2.80 
19 __________ - --·--

~ - 2.20 5.20 3.20 3.00 2.50 
20 ________________ --· 

~ - 2.15 4 . .50 8.00 3.10 2.40 
2L _____________________ 2.40 4.00 3.10 8.f>() 2.00 

2'2_ ------------------ ·-- 2.30 4.00 7.00 3.20 I 2.20 
2'.3 ________________ 

~ - 2.80 3.60 10.00 3.()() 2.20 
24 __________ ------------ 2.20 8.20 15.00 2.90 2.20 
25 ________ -------------- 2.20 2.90 13.20 2.SO 2.10 
26 ______ ---------------- 2.10 B.OO 7.00 3.50 2.00 
27 ________ -------------- 2.00 3.10 4.90 3.40 1. 90 
28 ________________ ------ 3.00 6.2:J 4.10 3.00 1.80 
29 __________ I 2.80 

-------1 
4.50 2.SO 1.90 

30 ____________ ---- 2.50 ------- S.OO 2. 70 2.00 

31 ___ , ------------ 2.40 lUXl j- 2.00 
I --- -

June. July. Aug. Sept. Oct. 

--~- ---- ---

4.00 2.20 1.20 1.10 1. 70 
10.00 2.00 8.40 .90 1. 70 
8.50 2.10 5.10 1.60 1. 70 
4.40 2.20 4. 70 1.50 1. 70 
5.50 2.00 2.90 1.50 1.80 
9.00 2.40 3.10 1.40 1.10 
9.20 2.00 2.10 .90 1.80 
4.50 6.20 1.90 .90 1. 70 
3.30 4. 20 1.80 1.20 1. 70 
3.20 2.30 1.60 1.50 1. 70 
4.00 2.70 1. 70 1.40 1.50 
3. 70 2.50 1.60 1.30 1.40 
3.50 4.20 1.90 1.20 1. 70 
2. 70 8.50 1.90 1.30 1. 70 
2. rll 10.00 2.40 1.90 1.70 
2.30 3.80 8.30 7.50 1.90 
2.10 2. 70 i 3.50 8.50 1.80 
2.10 2. 70 7.00 4.30 2.10 
2.00 2.30 B. 70 2.50 1.80 
2.00 2.10 2.30 :uo 1.90 
2.60 2.10 2.20 1. 90 1.80 
2.70 2.00 2.10 1.80 1.80 
2.20 1.90 1.80 1. 70 1. 70 
2.00 1. 80 1. 70 1.60 1. 70 
1.90 1.80 1.90 1.80 1..50, 
2.00 1. 70 1.90 1.90 1.801 

2.80 1.60 1. 70 1. 80 1.80 
2.80 1.50 1.60 1..50 1. 70 
3.00 1.40 1.30 1.60 1.50 
3.40 1.40 1.50 1. 70 1.40 

------ 1.80 1.40 ------ 1.30 
------ ~~----~-- ----

Nov. 
--

1. 20 
1.20 
1.90 
2. 90 

2.70 
2.40 
2.40 
2.00 
1.40 
2.00 
2.00 

, 00 I 1. 80 
1.90 

1.90 ,I 
1.80 

1.90 

2.00 1 

2.00 I 

1.901 

1.90 
2.00 
1..50 
1.90 
1.90 

I 2.00 
2.oo I 

2.00 l 

1.50 I 

1.90 

------1 

Dec. 

--
1. 90 
1.90 
1. 
1. 

1. 

90 
90 
80 

1.90 
1.90 
1.80 
2. 00 

2.00 
2.00 
2.00 
2. 00 
1. 80 
1.90 
1.90 
1. 90 
1. 80 
1.90 
1. 90 
1.80 
1.90 
1.90 
1.80 
1.80 
1.80 
1. 70 
1. 70 
1.80 
1.90 

1.90 
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Rating table for Apalachee River near Buckhead, Ga., from January 1 to Decem
ber 31, 1903. 

I 

Gage Gage Gage 
height. Discharge. height. 

! Ga~e Discharge. 
1 

heig t. Discharge.[ height. Discharge. 

---
I 

I 

Feet. Second-feet. Feet. s.,ond-f'"-1 Feet. Second-feet. 1 Feet. Second-feet. 

1.0 180 2.3 442 4.2 965 8.0 
I 

2,010 
1.1 191 2.4 470 i 4.4 1,020 8.5 I 2,147 
1.2 203 2.5 497 4.6 1,075 9.0 2,285 
1.3 216 2.6 525 4.8 1,130 9.5 2,422 
1.4 231 2.7 552 5.0 1,185 10.0 2,560 
1.5 248 2.8 580 5.2 1,240 10.5 2,697 
1.6 267 2.9 607 5.4 1,295 ·r 11.0 2,835 
1.7 288 3.0 635 5.6 1,350 : 11.5 2,972 
1.8 310 3.2 690 5.8 1,405 12.0 3,110 
1.9 333 3.4 745 6.0 1,460 13.0 3,385 
2.0 360 3.6 800 6.5 1,597 14.0 3,660 
2.1 388 3.8 855 7.0 1,735 
2.2 415 4.0 910 7.5 1,872 

I 

Table depends upon measurements made between 1.31 and 6.45 feet gage height. 
Beyond these points the table is uncertain. Above2 feet the 1901,1902, and 1903 
tables are the same. 

Estimated monthly discharge of Apalachee River near Buckhead, Ga., for 1903. 

[Drainage area, 440 square miles.] 

Discharge in second-feet. Run-off. 

Month. Second-
Maximum. Minimum. Mean. feet per Depth in 

square inches. 
mile. 

January __________ . ___________ 635 360 481 1. 09 1.26 
February ---- -------------- 4,485 497 1,522 3:46 3.60 

3.20 3.69 
2.29 2.55 

March ________________ . ------ 3,935 635 
I 

1,406 

April ------ ----· - ---- ---- ---- 2,422 552 1,009 

May ------------------------- 1,075 310 520 1.18 1. 36 

1. 941 2.16 
1. 35 1. 56 

June _____ ~- ___________________ 2,560 334 854 
July - - - - - - - - - - - - .. - - - - - - - - - - - - 2,56() 216 593 . 
August ---------------------- 1,735 203 495 1.12 1. 29 
September - -- .. - ---------- ---- 2,147 170 407 . 93 1.04 
October ______________________ 388 191 287 .65 .75 
November ____________________ 607 203 348 .79 .88 
December ________ ----------- 360 288 328 . 75 .86 

~--~----~-

The year __________ .. ___ 4,485 170 688 1. 56 21.00 
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SOUTH RIVER NEAR LITHONIA, GA. 

This station was established August 17, 1903, by F. A. 1\'lurray. 
The station is located a short distance above Albert Shoals, 6 miles 
south of Lithonia, Ga. The gage is a vertical10-foot rod fastened to 
a tree on the right bank just below the bridge. It is read once each 
day by "\V. N. New. Discharge measurements are made from the 
3-span wooden highway bridge. The initial point. for soundings is the 
end of the bridge on the right bank, upstream side. The channel 
above the station is nearly straight for about 300 feet, and the current 
is sluggish, being held back by rock ledges below the station. 'Below 
the station the channel curves slightly and the current is sluggish for 
about 400 feet, at which point the shoals begin. The right bank is 
low and overflows at a gage height o'f 9 or 10 feet into a second chan
nel, which has a width at high water of about 200 feet. The left bank 
is high and rocky and does not overflow. · The bottom is solid rock. 

Bench mark No.1 is the top of the upstream end of the first wooden 
crossbeam from the right bank. Its elevation is 15 feet above the 
zero of the gage. Bench mark No. 2 is the center of a wire nail driven 
horizontally in the upst~eam side of the base of a willow tree on the 
left bank about 40 feet upstream from the bridge. Its elevation is 
4 feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurements of South River near Lithonia, Ga., in 1903. 

Date. Hydrographer. Gage I height. I Discharge. 

Feet. Second-feet. 

August 17 ______________ . _ . ___ 
1 

F. A. Murray ____________ _ 

September10________ 1 M.R.Hall ________________ _ 
3.55 179 

3.46 120 
Do __________ . ____________ I _____ do ___________________ _ 3.43 ! 104 

October 5 _ _ _ _ _ _ _ _ _ _ _______ - -I- ----do - - - - - - . - . - - - - - - - -- - -
I 

3.40 : 104 
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-'Wean daily gage height, in feet, of South River near Lithonia, Ga., for 1903. 

3.50 0.60 3.50 
3.50 3.60 3.50 
3.50 I 3.60 3.50 27_-- -------------- 3. 60 3. 50 3. 50 3. 60 
3.50 3.50 3.50 28 _________________ 3.50 3.50 3.50 3.60 

3.50 3.50 3.60 29 _________________ 3.60 3.50 3.50 3.50 

3.50 3.60 3.50 3() _________________ 3.60 3.50 3.50 3.50 

3.50 3.50 3.50 
3.50 3.50 3.50 

3L _______________ j 3.40 

I 

3.50 ~------

OCMULGEE RIVER AT MACON, GA. 

3.50 
3.50 
3.50 
3.50 
3.50 

Ocmulgee River rises in the north-central part of Georgia and flows 
in a southeasterly direction, joining the Oconee south of :1\'Iount Ver
non to form Altamaha River. The drainage area has the same gen
eral features as that of the Oconee. A station was established at 
Macon, Ga., by the United States vVeather Bureau, on January 21, 
1893. Discharge measurements were begun by the United States 
Geological Survey in 1895, and a wire gage was established on the 
bridge of the Macon, Dublin and Savannah Railroad, and was set on 
the same datum as the vVeather Bureau gage. For a time gage height 
records were maintained by the Geological Survey, as the 'Veather 
Bureau records were for a part of the year only and were discon
tinued altogether from June 30, 1897, to June 1, 1899. Since June 1, 
1899, the vVeather Bureau gage height records have been taken con
tinuously, and have been furnished to the Geological Survey. 

The gage is a heavy timber graduated to feet and tenths by copper 
nails and is bolted to the downstream portion of the right bank stone 
pier of the Central of Georgia Railroad bridge. Discharge measure
ments are made from the downstream side of the Fifth Street Bridge, 
an iron bridge of two 190-foot spans, located about 500 feet above the 
railroad bridge to which the gage is attached. The initial point for 
soundings is the end of the iron hand rail of the footway at the right 
bank on the downstream side. The channel is straight and without 
obstructions, except one bridge pier. The banks are high and not 
subject to overflow. The bed of the river is soft and changeable. 
The station was a fairly good one until the spring of 1902, when the 
bed of the stream (which is of shifting sand) below the station changed 
to such an extent as to make the current very sluggish at low stages. 
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Bench mark No. 1 is the top of the iron rim of the sidewalk 80 feet 
from the initial point for soundings. Its elevation is 34.35 feet above 
the zero of the gage. It was determined by measuring down to the 
water surface. I~ench mark No. 2 is the top of a cast-iron post at the 
end of the hand rail on the right bank, downstream side, of the Fifth 
street wagon bridge. Its elevation is 37.37 feet above the zero of the 
gage. Bench mark No. 3 is the top of the downstream side of the 
capstone of the right bank abutment of the Central of Georgia Rail
road bridge. Its elevation is 32.30 feet above the zero of the gage. 
Bench mark No. 4 is an aluminum tablet on the wall at the west side 
of the door of the United States Government building at the Mulberry 
street front. This bench mark is marked 334 feet and has an eleva
tion of 64.37 feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurements of Ocmulgee River at Macon, Ga., in 1903. 

Date. Hydrographer. Gage I .• 

height. Discharge. 

----~-------)------~-----)---------~ 

Feet. ; Second-feet. 

January 26 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M. R. Hall ________________ _ 4.00 I 1,794 
April 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J. M. Giles _______________ _ 
April 2 ____________________________ do ___________________ _ 

9.00 I 5,118 

11.30 I 7,244 
April2L _____________________ E.C.Murphy ___________ _ 7.88 4,396 
July14_____ ___________ M.R.HalL _____________ _ 11.00 7,676 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. A. Murray _ _ _ ________ _ 11.00 7,314 
August 24 ________________________ do ___________________ _ 

October 15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ I J. M. Giles ___ _ 
3.61 1,382 
2.22 926 

Do___________________ _ ___ do 2.28 915 
September 30 _______________ _ F. A. Murray _ _ _ _ _ ______ _ 2.55 1,022 

Do _, ____________________ _ ____ do __________________ _ 2.56 1,057 
November 13 _____________ _ M. R. HalL _______________ _ 2.84 1,236 
December 21 ________________ J.M.Giles ______________ _ 

Do----------------------- ----_do -------------------_I 

I 

2.881 1,264 
2.95 1,329 

I 

Mean daily gage height, in feet, of Ocnmlgee River at Macon, Ga., for 1903. 

Day. :Jan. Feb. I Mar.\ Apr.\ May.l
1 
June.\ July. Aug./ Sept./ Oct. 

1
Nov. Dec. 

--~-i--- -,-,-·---1-!-----~---:--
l_ _________________ 4.80 4.20. 14.30: 14.30 5.301 7.20. 4.40 4.10 2.90 i 2.30 2.20 2.50 

L .... _ __ _ _ ___ 4. '" 4. oo 12. oo ' 11. Ml 5.Jo 13.50 u1 3.50 I•- 10 ' 2. a1 2. a1 2. w 
3____________ 4.70 4.00 9.30 9.90 5.20 11.50 4.40 3.70. 2.60' 2.40 2.50 2.30 
4 ______ ------ 4. 70 4.30 8.30 9.00 6.10 9.40 4.60 5.60 2.40 2.40 : 2.80 2.30 

:~~~:::~::::::~::J ~:: 
5. 70 9.50 8. 90 6.60 12.90 4.90 6.30 2.00 2.40 i 3. 50 2.40 
7.80 10.00 8.10 6.40 17.40 4.40 7.40 2.50 2.50 ' 4.10 2. 70 

I 

2. 50 I 3. 20 7 ••...•.....•.••••. ; 4.60 6.70 8.80 8.30 5.80 12.90 4.40 5.50 2.30 2.80 
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Mean daily gage height, in feet, of Ocntulgee River, etc.-Continued. 

Day. Jan. Feb. 1\·a·.:Apr. May. Jnne.~July. 1 Aug.JSept. 1 oct./Nov.[Dec. 

3 __________________ 4.40 20.00 7.80 7.70 7.m ~~~ 4.90 -~~~ -2~~-~~_; 11a.m 2.80 

9 __________________ 4.20 20.70 7.70 12.20 6.50 8.80 6.(X) 3.50 2.20 2.60 2.90 2.90 

10 .................. 4.00 18.40 12.60 13,(X) 6.(X) 8.20 5.60 3.40 2.10 2.60 I 2.6() 3.30 
u __________________ 3.90 15.75 11.20 1o.m 5.50 ti.90 4.5o 3.20 2.10 2.5012.60 a.3o 
12 __________________ 4.90

1 
17.60 11.40 8.90 5.30 6.40 1.00 3.10 2.10 2.40. 2.5o I a.20 

13 __________________ 5.40 16.30 11.20 ... 70 5.10 5.80 6.60 3.50 2.20 2.30 

1

, 2.90 2.90 
14 __________________ 4.90 12.00 9.30 8.00 5.30 5.30 10.20 3.60 2.20 2.40 2.80 2.00 
15 __________________ 4.40 10.60 8.10 8.80 1.20 5.10 n.m 5.oo 9.oo 2.40 I 2.10 s.20 
16 __________________ 4.20 10.20 9.20 7.70 11.(X) 4.70 7.40 7.30 14.70 2.30 2./)0 2.00 
17 __________________ 4.20 16.30 8.70 6.00 8.20 4.50 5.00 7.30 13.00 2.90 2.70 2.70 
18 __________________ 4.10 16:50 7.50 6.60 6.30 4.40 4.60 5.70 8.30 4.00 2.90 2.70 

19------------------3.90 14.10 6.90 6.30 5.70 4.40 4.30 9.80 5.50 3.50 2.90 2.60 
20------------------ 3.80 11.10 6.50 6.20 5.20 4.20 4.20 11.20 4.40 3.10 13.10 2.40 
21------------------ 3.80 9.40 6.40 s.2o 5.10 4.10 3.90 5.70 3.80 2.9013.00 2.00 
22------------------3.80 7.90 11.50 7.00 4.90 4.40 3.9o 5.10 a.60 2.10 2.90 3.20 
~------------------ 3.80 7.30 15.20 6.20 4.70 4 .. ')() 3.60 4.Io 3.m 2.40 2.10 3.10 
24------------------ a.80 6.90 18.30 5.80 4.90 4.4o 3.50 4.30 3.20 2.40 2.80 2.90 

25------------------14.00 
26------------------ 4.10 
27------------------ 4. 80 
28 ...... ------------ .').10 
29 ...... ------------ 5.10 

6.30 18.30 5. 70 4.50 4.20 3.40 4.00 I 3,2(} 2.40 2.80 2.60 
6.20 15.60 
6.10 11.30 

8.00 9. 20 

------- 8.30 

I 

6 60 ' 4 30 4 (X) 3 40 3. 20 3. 10 2. 30 2. 70 3. 70 

6:50 I 4:20 4: 20 a: 30 a. 10 3. m 2. 30 2. 60 3. 40 
5. 90 4. 70 5. 30 3. 20 2. 90 3. (X) 2. 30 2. 60 3. 40 

5.60 15.30 6. 70 3.40 2.80 2. 70 2.30 2.60 3.20 

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

Rating table for Ocrnulgee River at ~!aeon, Ga., from January 1 to Decernbe1' 31, 
1903. 

. I Diseharge. I[ h~4fhet. Diseharge. 

-1-----~~~-~ 
I Second-feet_i; Feet. Second-feet. 

I 
2, 640 1!. 7 .. 8 4, 290 
2, 760 8. 0 4, 420 

1 2, 880 1 8. 5 4, 770 
3, 000 ': 9. 0 5,170 

I h~fg~t. I Discharge. I Ga!he Di'"ba••ge.l Gage 
heig t. height 

'--1 
Feet. ·Second-feet. Feet. Second-feet. I Feet. 

2.0 810 3.3 1,505 

I 

- ') (),,., 

2.1 860 3.4 1,560 5.4 

2.2 910 3.5 1,620 
I 

5.6 

I 2.3 960 3.6 1,680 5.8 

2.4 1,010 3 '"' ,I 1,740 6.0 8,120 9.5 5,570 
2.5 1,065 3.8 1,800 6.2 3,250 10.0 6,060 
2.6 1,120 3.9 1,860 6.4 3,380 10.5 6,700 
2.7 I 1,175 4.0 i 1,920 6.6 3,510 11.0 7,380 
2.8 

I 

1,230 4.2 2,040 6.8 
2.9 1,285 4.4 2,160 

:l 
7.0 

: 

3,640 :2.0 9,020 

3,~70 13.0 11,140 
3.0 1,340 4.6 2,280 7.2 
3.1 1,395 

I 

4.8 2,400 II 7.4 

3.2 1,450 .5.0 
i 

2,520 I, 7.6 
1 I il 

3,900 14.0 13,900 
4,030 

4, 160 

Table made from measurements between 2.22 and 13 feet gage height. For 
rating table above 14 feet see the 1902 table. Table only approximate above 13 
feet. 
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Estimated monthly discharge of Ocnwlgee River at Macon, Ga., fo1' 1903. 

[Drainage area, 2,42;> square miles.l 

Discharge in seeond-feet. Run-off. 

Month. Second-
1 .Maximum. Minimum. I Mean. ' feet per Depth in 

January _________________ _ 

February _ _ _ _ _ _ _ _ _ _ _ _ ______ -I 
March _____________________ _ 
April _______________________ -I 

May _____ - ---- - -- ---- - - - - -
June _ _ _ _ _ _ _ _ _ _ _ _ ________ _ 
July ________________________ _ 

August _____________________ _ I 

September __________________ _ 

October _____________________ -I, 
November __________________ _ 

I 

December ___________________ _ 

2,7GO 

42,040 

:n. 960 

15.160 

7,880 

28, 180 

7,380 

7,660 

16,840 

2,460 

1,980 

1,740 

42,040 

square inches. 

1, soo I 

1. 920 ' 

3,380 

2,760 

2, o4o 1 

1. 920 I 

2,191 

11,845 

9,561 

mile. 

0.90 

4.89 

3.94 

5, 003 2. 06 

2, 991 1. 23 

4. 962 I 2. o5 
I 

1, 450 I 2, 5581' 1. 05 

1,175 2,460 1.01 

810 2, 380 ' . 98 

960 1. 11 o I • 46 

910 1, 235 . 51 II 

~·\-- 1,272 i .52 i 

810 I 3~964~-~1~.~63~~-

1. 04 

5.09 

4.54 

2.30 

1. 42 

2.29 

1. 21 

1.16 

1. 09 

.53 

.57 

. 60 

21.84 

OCMULGEE RIVER XEAR FLOVILLA, GA. 

A station was establisheu on July 2G, 1901, on Ocmulgee River at 
Lamars Ferry, one-half mile below I~amar'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 i by 5 inch by 10 foot poplar board, gradu
ated to feet and tenths with brass figures, staples, and tacks. The rou 
was nailed to a 1G-foot pine plank, which was spiked to an a8h tree 25 
feet below the ferry landing. ':rhe tree was grauuated with nails 1 
foot apart, extenuing the gage up to 20 feet above datum. 

The gage and bench mark8 were washed away by a flood on Febru
ary 27, 1902. The station was reestablished June 18, 1903, at Lamars 
Ferry, by .M. R. Hall. The vertical-timber gage is in two sections. 
The first section is a 1 by 4 inch board, reading from 0 to 5 
feet, nailed to a 2 by G inch scantling which is spiked to a willow 
tree at the mouth of a small branch about 20 feet above the ferry 
landing on the right bank. The second section, reading from 5 to 15 
feet, is nailed to an ash tree about GO feet from the river up the same 
branch. No attempt was made to place this gage on the same datum 
of the old one. Measurements are made from the ferry boat. The 

IRR 98-04--7 
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initial point for soundings i~ 1JH· windlass on the right lJank.- The 
channel is straight for 1,000 feet a hove and 5,000feet belmv the station. 
The current is swift and regular; the right bank is high, but over
flows at extreme high water. The left bank is somewhat lower. The 
bed of the stream is sandy and shifting, and there is but one channel. 

Bench mark No. l is a nail (lri\·pn in a large cotton\vood tree about 
200 feet from the river on tlw branch on which the gage is located. 
Its elevation is 1-1 feet above the zero of the gage. Bench mark No. 
2 is a cross in the solid roek, 1tHl feet uphill from the first bench 
mark and 140 feet north from the wagon road, at a point 250 feet west 
of the ferry. Its elevation is :).L :?-± feet above the zero of the gage. 

The observations at thiH stat)ion during 1903 have been made under 
the direction of J\L H. Hall, (1istrict hydrographer. 

Discharge measurenu'nts of (kill 11lqee Rirer Hew· Flovilla, Gu., in 1.90.]. 

Date. Hydrographer. Gage 
height. Diseharge. 

Feet. Second-feet. 

June 18 ___ .. _______ . _______ _ l\I. R. HalL __________ . ____ _ 2.00 

1. 61 

1. 3.) 

1. 10 

1. 78 
1. 61 

1,383 

893 

771 

701 

August 25 ___ . _____________ _ F. A. :\1 nrray _____________ _ 

September 29 ________ ... _ _ _ _ _ __ ao __________________ _ 
October 1B ___ _ .T. :\I. Gilefl . __ 

November 12 ________ _ 

December 19 _____ _ 

l\1. R. HalL _______________ _ 

.T. :\I. Giles 

1,070 

879 

Mean daily gage height, £11 fee;!, of Ocnwlaee Rivm· new· Flovilla, Uo.,for 1903. 

Day. July. Aug. I Sept. I Oct. NoY. Dt·•·. 

L __________ 2.20 1.60 I 1.20. 1.;)0 1.20 1Jlll 

2 __________ ; 1.90. 1.40. 1.10 UlO 1.20 I.;,u 

3-----------1 :.ao 12.10' 1.10 

1

. 1.30 1.30 1.-10 
4 _________ 2.90 4.00 UlO 1.20 '11.40 1.70 

5_ .. _- - 2. 70 
1 

iUO 1. 10 , 1. 20 
1 

B. 20 UiO 

6______ 2.10 I :!.70 .!10 I 1.20. 2.20 l.f)(l 

• . . 2. 60 . 2. 10 . !-!() 11. 20 I :z. 10 I I. fiO 
H.... :l.20

1
1.70 ,\)0 t.:l0::2.:l0 1 1.71l 

~)____ :3.80 ]_;"J() .i-10 UlO l.iiO I l.f~l 
10_ _ _ 2. r:o 1.40 . :u 1. :m u;n 
u. _ _ _ _ _ a. 20 1. ao . !JO 1. :!O 1. 411 

12_ _ _ _ 5. ao 1. 7o , . HO j1. 10 1. Rn 

13__ - . 4.50 l.BO I .1~0 I 1.10 11.70 
14 __________ !1.50 I a.so, 1.10. 1.oo. 1.6o 

15 ___________ 1' 6.6015.20 I 6.20 I .90 ll.i)() 
16 ___________ 4.!Xl 9.20 t' 9.90 1.20 1.50" 

I I i 

2.111 
:!.I HI 

1. Rll 

170 
].!l() • 

I. i-10 

1. 70 

Day. I·July.j Aug.! ::-iept.! Oct. I ;ov. Dec. 

17------ •) 00 I 'l 'ID I f "0 ;... . . . ~ ' ) .. ) l.RO 1. fj() 

1/i______ 2.40! 7.50 I iUlO 1.80. 1.70 1. 70 
1\l_ ------ :!.30' 6.10. 2.80. 1.70 11.70 1. 60 

20_- -··----12.10 13.4012.40 ll.GO 1.80 I 
1.70 

:!L. ______ 1.no 2.70 u1o, 1.40; t.:io 2.00 

22 - 1.70 2.-!0! UIO UlO lJ>()' 2.00 
2:L_ ______ l.tiO 2.10 1. 70 ]. 20 1.60 1.90 
2-L 1. ;"J() 1. !II) l.fill ]. ~20 1.60 1.70 
25_ 1.50 1.!10 UiO I 1. 10 1. 70 1. 70 

;~li----- 1. 40 i 1. fj() I. flO 1. 10 1.60 2.00 
;!~'- UJO 1.10 I 

1..40 1.10 1. tiO 1 
2. fiO 

:~~"'-------- 1. 20 . UlO 1. 40 1. 20 1.50 I 1. 9() 
:!!! ______ UlO I 1. 20 ! 1. 40 1. 20 1.50 1. 80 

:lO_----- 1. 50 I 1.10 1. 80 I. 20 1.50 1.7'0 
31__ __ 2.00 1.20 1. 20 1. 70 
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Rating table fur Ocmulgee River nea1· Flovilla, Ga., from July 1 to Decembe1· 81, 

190.'1. 

- ---------------- I 

Discharge. 'I I 

1

1 

I 

Di..cha'""·j 
Gage Discharge. Gage ·. i Gage 

height. height. D1seharge. : height. 
----- I ·-·~_I : 

PPet. Feet. Feet. Feet. Second~(eet Second-feet.! [second-feet.i 8econd-feet.
1 

0.7 635 2.0 I 1,120 li 3.3 2, o1o I 
;). 0 3,200 

I 
I 
I 

,I I 
.8 648 2.1 1,185 I' 3.4 2,080 5.5 3,550 :I 

I• 
.9 663 2.2 1,250 li 3.5 2,150 6.0 3,900 

1.0 
I 

680 2.3 1,315 I 3.6 2,220 6.5 4,250 
1.1 700 2.4 1,380 3.7 2,290 7.0 4,600 
1.2 725 2.5 1,450 3.8 2,360 7.5 4,950 

1.3 755 2.6 1,520 3.9 2,430 8.0 5,300 

1.4 790 2.7 ! 1,590 4.0 2,500 8.5 5,650 

1.5 832 2.8 1,660 4.1 2,570 9.0 6,000 
1.6 880 2.9 1,730 4.2 2,640 9.5 6,350 

1.7 935 3.0 1,800 4.3 2,710 10.0 6,700 

1.8 995 3. 1 1,870 4.4 2,780 
1.9 1,055 3.2 1,940 4.;) 2,850 

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

Above 2.40 feet gage height the curve becomes a tangent with difference of 70 
per tenth. 

Estimated monthly discharge of Ocmulgee River near Flovilla, Ga., for 1903. 

[Drainage area, 1,500 square miles.] 

Discharge in second-feet. Run-off. 
- ---------~------- ---1~---·· 

i • 

Month. Second-
' Maxjmum. : Minimum. Mean. feet per Depth in 

1 square inches. 
mile. 

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

July ------ --- ---------- 6,350 725 1,681 1. 12 1. 29 
August -- -- ---- - ·--- -- ---- 6,140 700 1, 63t) 1. 09 1.26 
September --· -- - --- ---- 6,639 635 1,285 . 86 . 96 
October ___ . __ -- ---- --------- 995 663 754 .50 .58 
November __________ .. 1,940 7.25 932 . 62 .69 
December _ . ___________ . ______ 1,4fl0 790 981 . 6;) .75 

ALCOVY RIVER NEAR COVINGTON, UA. 

This station 'vas established on April 30, 1901. It is located about 
3 miles east of Covington, 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 hy tacks and brass figures. It is spiked t.o a birch 
tree on the l<>ft hank of the river 2 feet from the upstrPam side of the 
bridge. The observer is Stephen Belcher, a farmer living near, who 
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iH paid by the Georgia geological survey. Discharge measurements 
are made from the upstream side of a low two-span wooden bridge 
about 100 feet long. The initial point for soundings is the end of the 
bridge floor on the left bank, upstream side. 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 
bed of the stream is sandy and shifting, and the water is sluggish at 
low stages. 

Bench mark No. 1 is a notch and nail in a maple tree on the right 
bank, about 15 feet from the upper side of the bridge. Its elevation 
is 5. 91 feet above the zero of the gage. Bench mark No. 2 is a copper 
plug set in the solid rock on the north edge of the side ditch on the 
upstream side of the road, 100 feet from the end of the bridge, on the 
left bank of the river. Its elevation is 7.82 feet above the zero of 
the gage. 

':rhe observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge 1neaswrenwnts of Alcovy River near Covington, Ga., in 1903. 

Date. Hydrographer. Ga!te 
I 
; Discharge. 

i ___ _ 

~:c~8tL- - •••••..•.• :· ~·~~Hall:::::::: • ::·: .• I 
~~;u~~-;; ~ ~ ~ ~ ~ ~ ~- ~ ~ ~ ~ ~- ~ ~ ~ ~ J ~ ~ ~ ~ ~~: ~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~-

heig t. 

I 

October 8 _ _ _ _ _ _ _ _ _ _ _ ________ -~-· ____ do __________________ _ 

November 14 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. A. Murray _____________ _ 

December 19 __________ - ______ j __ - - -do - - - - - - - - - _ - - ______ _ 

I 
Feet. j Second-feet. 

4.41 I 

3.48 

1. 92 

1. 60 

1. 50 

1. 90 

1.85 . 

575 

385 

174 

127 

120 

157 

155 

Mean daily gage height, in feet, of Alcovy River near Covington, Ga., for 1903. 

Day. Jan. Feb. Mar. Apr. May. June~ I July. ~:;.TSept.l Oct.jNov. Dec: 

L _______________________ . 3.20 2.50 4.90 6.30 3.00 --;_;\ 2.80 ~~; 1.20 1.50 I 1.70 --;:~ 
~::::::::::::·-----------1 ::~I::~~ !:~ !:~ ::~ ::~~ i ::~ ::: ~:: ~:: fi ~:~~ ~:: 
4 ____________ --- 3.00 i 3.00 4.70 4.80 5.70 5.20 2.80 3.80 1.20 1.60 2.30 1.80 
5 ________________________ 2.90 3.60 4.50 4.70 5.00 5.40 2.70 3.00 1.40 1.60 2.70 1.80 

{L __ ---- 2. 80 4. 00 4. 20 4. 50 4. 50 6.10 2. 60 2. 70 1. 30 1. 50 3. 00 2. 20 
2. 70 4. 40 4. 00 2. 60 4.20 4.80 6.00 4.50 1. 20 1.50 ~.50 2.10 

8------ -- 2. 60 8. ()() 3. 40 2. 40 4.10 4.80 5.50 5.50 1.20 1. 50 2.00 2.00 
g _______________________ 2.50 7.50 3.50 1.80 4.00 6.10 4.50 4.40 1. 20 1. 50 1.90 2.10 

10 ________________________ ' 2.30 7.00 3.30 1.70 4.50 5. 90 4.00 3. 70 1.20 1.50 1.90 2.50 
lL _______________________ 2.80 6.50 4.40 5.60. 3.10. 1.60 

~~~~~~:::~:::::~:::::~::::: ~:~ ~::. ::: 1 :::·!::~I ~:: 
3.80 4.80 
3.50 4.00 
8.30 6.50 

1.10 1.40 1.90 2.20 
1.10 1.40 1.90 2.00 
1.00 1.40 1.90 2.00 
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Jlfea.n daily gage height, in feet, of A..lcovy Rit•eJ', etc.-Continued. 

Day. Jan. Feh. 1\'Iar. Apr. 
I I 

.July. Aug. Sept. Oet., Nov.! Dee. 

14________________ 2.9o u.2o 5.10 4.ill a.ao B.oo u.:-JO 2.20 1.20 1.40 1.90 
15 ________________________ 2.80 I 5.30 4.70 4.50 4.00 2.90 iUO 3.00 3.30 1.40 1.90 

16 _______ , -------- ------- 2.70 I 4.90 4.60 I 4.30 4.20 2.80 4.20 4.00 4.40 1.40 1.00 

17__ __ -------------------- 2.60 6.50 4.50 4.00 4.00 2. 70 3.20 4.50 4. 70 1.40 1 2.50 
18 ________________________ 2.50 6.70 4.00 3.80 3.50 2.60 2.00 3.50 4.00 2.0012.20 
19 ________________________ 2.40 6.60 3.80 i 3.80 3.10 2.40 2.70 2.40 3.70 1.00 2.20 I 
2() ________________________ 2.30 5.40 3.70 3.70 2.90 2.40 2.50 2.00 2.40 1.8012.00 

2L ___ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2. 20 4. 80 3. 80 3. 60 2. 80 3. 00 2. 00 2. 40 2. 20 1. 70 2. 00 

:~~~~:~~--~::::~:.-::~:~:J ::~ !·: ~-~ ::~~ ::~ :::~ ::~ ::~ ~:~~I~:: ::~ 
24 ________________________ 2.40 4:00 I H:60 2.00 2.50 2.40 1.90 2.50 1.80 1.60 2.00 

25____________ 2.50 3.80 I 7.40 2.00 2.50 2.:30 1.90 2.00 1.70 1.50 2.00 
26____________________ 2.50 3.70. 6.10 2.90 2.50 2.20 2.90 1.70 1.70 1.50 2.00 1 

27 _______________________ 2.80 3.60 5.30 H.BO: 3.00 ~.60 2.70 1.60 1.80 1.5011.90 I 

28. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ a. 10 4. ao 4. 90 a. 50 3. 50 3. fJO 2. 60 1. 50 1. 70 I 1. 60 1. 90 

2\L ______________________ 3.00 ~-~' ["·"'' 3.10. :·"' 2.40 11.40 11.~ 1.~ '1.00 

~::::::::::::::::::::::::[ ::~ ~:~ ~-~--~~-1 ::~ 1--~~~-1 ::~ ~:: 1-~~~~- ~:: 1-~--~-

2.10 
2.50 
2.30 

2.20 
2.00 
1. HO 

2.00 

2.20 

2.00 
2.20 
2.10 
2.00 
2.00 
2.50 
2.40 
2.30 

2.20 
2.10 

Rating table for Alcovy River nea·r Covington Ga., fr01n January 1 to Decem,ber 
Sl, JrJ(M. 

I h~~t ~~L.,harge l_h_~_~_'h_t._ 1 Discharge. ~~ h~l:,~ ; DL"Charge.ll 

I Feet. Second-feet.! Feet. 

1

, Second-feet.' Feet. 
1 

Second-feet.[~. 
I 1. 0 88 2. 3 206 I 3. 6 I 410 ,: 

1. 1 94 2.4 I 218 3, ~ 430 
1. 2 100 

1. 3 107 

1. 4 114 

1. 5 122 

1. 6 130 
1. 7 140 
1. 8 150 
1.9 

2.0 
2.1 

2.2 

160 
170 

182 

194 

2.5 

2.6 

2.7 

2.8 
2.9 
3.0 
3.1 
3.2 
3.3 

3.4 
3.5 

232 

246 

260 

274 

290 
306 
322 
338 
356 

374 

392 

3.8 

3.9 

4.0 

4. 1 
4.2 
4.3 
4.4 
4.5 
4.6 
4. 7 

4.8 

450 

470 

490 

510 

530 
550 
570 
590 

610 

630 

650 

Gage 
height. 

Feet. 

4.9 
5.0 

5. 1 
5.2 

5.3 

5.4 

5.5 
5.6 
5.7 
5.8 

5.9 

6.0 

I 

Discharge.! 

----1 
Second-feet. I 

~~~ 1: 

710 
730 I 

750 li 

770 
790 

810 
830 
850 

870 
890 

At about 6 feet gage height the right bank overflows for a width of about 1,000 
feet. Bank is covered by a thick swamp growth, so the velocity is probably 
small. 
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J<Jstim1ded JJWJI.lhly r{i;w/uu·w· uf Aleui,!J Hire1· "''Ill' ( 'uriuutun, Ua., fur l!!IJ;f~ 

[Drainage Rrea, ;!2~ square mill's.] 

Discharge in second-feet. Run-off. 

Month. Second-
::\Iaximum., Minimum. M~c"an. 

feet per Depth in 
square inches. 
mile. 

January __ 05() 194 262 1.15 1. 33 
February ____ 1, 290 232 691 8.03 3.16 
March ___ 1,410 430 689 3.02 3.48 
ApriL _____ 950 170 535 2.35 2.62 
May _____ 830 232 371 1. 63 1.88 
June ___________ 1,090 194 468 2. o.) I 2.29 
July ___ 990 160 375 1. 64 1.89 
August __ 590 107 244 1. 07 1. 23 

September 630 88 186 .82 . 91 
October ____ 170 114 126 1 . 55 .63 
November ____ 806 140 178 . . 79 . 88 
December_ 232 150 1851_ . 81 . 93 

The year __ 1, 410 88 359 I 
1. 58 21.23 

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

MISCELLANEOCS ::\1EASrRE1IEXTS IX ALTAMAHA RIVER DRAINAGE 

BASIN. 

Ocmulgee River.-At 13ridges Ferry, near Berner, <la., this stream 
was discharging 1,535 seco11d-feet on June 16, 1903; gage height, 3.77 
feet. The bench mark is a nail in birch tree at upper side of ferry 
landing, on right bank; ele,·ation, 10.91 feet above datum. 

Penclleton Creek.-This stream was measured at Gordon Bridge, 3t 
miles from J__,yons, Ga. The bench mark is a spike in a tupelo tree 
on right bank, 30 feet below bridge. 

Discharge measurements of Pendleton Creek at Gordon Bridge, 3t miles from 
Lyons, Oa .. J[}(J.J. 

Date. 

June 8 __ _ 

October 7_ 
Do ___ _ 

Height of 
bench mark Discharge. 
above water. 
i - -~-- ----- ---

F'eet. 

n.3o 
11.60 
11.213 

Second-feet. 

1,071 
100 
104 
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0/wupe:e Bice,·.-~\t .Janill Hridgto, HPar OhoopeP, Ua., this stream 
was discharging 1,±:-;1 seeond-fe(•t ott .Juue )':(, 1!10:3, when the water 
surface vvas 1.1 fe<>t below tlH· i op of et·ossheam, ;):-; fed, from ~nd of 
hand rail, 011 right bank going <1owm~1t'(•am. 

Yellou· Rire,·.-At \Yoods Brhlge, near "'\ltnon, Ga., this stream was 
discharging /!1 s<>eon<l-fl'et 011 St>ptemlwr 1::?, 1!10i3, when t,he water 
surfaee was 1/Aii ft>et below top of ('l'ossheam, /;'") feet from t·ight end 
of hridge going downstream. 

T"e11oll' Rire!'.-.J.\1, wagon bridge llt'at· Lithonia, Ga., t,his stream 
was discharging 10-l second-feet 011 Odoher 5, 1fl00, when the water 
surfaee was 1 li. ::?fi fept, lwlow top of wooden stringer on downstream 
side of bridge, at inside fa('e of right-hank :-\tone abutment. 

T_)ittle Ril'er.-This stream was measured at wagon bridge G± miles 
northwE•st of Eatonton, (~a. The bench mark is top of bridge floor, 
30 feet from end of lH'idge, ou left hank going upstream. 

Discharge measureme11fs uf Little Rive1· ut wugu11 bridge 6} 11/iles northwest of 
Eutouto11, fiu .. 1,'10.1. 

October 1~ _ 

December 17 

Date. 
Heightof ! 

bench mark Discharge. 
above water. 

b'eef. Second-feet. 

8. 73 
n.m 

118 

88 

8zcifl Creek .-Neal' Lyun~, (;a., i his stream was <li:-;eharging i31 
second-feet on Octol>Pr I, J D0:3. 

Ocrnulyee River.-Thi:-; stream was measured at Holton, Ga. The 
bench mark is two nails iu upstrPam side of birch tree 30 feet above 
old feny landing·, right bank 

l>i:·wlt u l'!fe 111 eusupenumts 1~( Ocnllll(Jee Rira at Holto11, Cia., 1903. 

DatP. 

1 

Height of I 
bench mark Discharge. 

1
abovewater. 

---~-~-~ -·--

Feet. I Second-feet. 

October 14 7.1 ' 893 

Do ___ _ 7.0 963 

IncZiun u,·eek.-This stream was measured at wagon bridge at 
Hudson's mill, G miles northwest of Eatonton, Ga. The bench mark 
is at top of bridge floor, 37 ~- feet. from end of hand rail, right bank, 
upstream. 
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Diselwrge (~t' I11dian Creek ot wagon lll'idge at Iludsoll'.~ mill, r; miles uol'fhH•est 
of Eafmdon. fht., mo.J. 

Date. 
I Height of / 

! b:bg~em.;~~ I Discharge. 
ter. 

October 18 ________________ _ 
Feet.~'< I Second-fee~ 

8. 19 I 8;) 

December 17 ___ _ 9.10 49 

Sanford Creek.-At wagon bridge, 3 miles from Eatonton, Ga., this 
stream was discharging 3. G second-feet on December 17, 1903, when 
the water surface was f>.J4 feet below bridge floor 21 feet from post 
on right bank. 

Glady Creek.-At wagon bridge, 3-t miles from Eatonton, Ga., this 
stream was discharging 7 second-feet on December 17, 1903, when 
the water surface was G.14 feet lwlow bridge floor 60 feet from right 
end of bridge, going upstream. 

Tmun Creek.-At wagon bridge, 1 mile east of Eatonton, Ga., this 
stream was discharging 2.7 second-feet on December 18, 1903, when 
the water surface was 8.57 feet below top of bridge floor 24 feet from 
right end of bridge, going downstream. 

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 this section from which 
the United States Geological Survey has obtained data during 1903 
have been grouped into the following drainage areas: The Apalachi
cola, the )fobile, and the Pearl. 

APA .. T~ACHICOLA JUVEH DRAINAGJ1J UASIN. 

Apalachicola River is formed by the union of Flint and Chatta
hoochee rivers at the Georgia-Florida line. It flows in a southerly 
direction through Florida to the Gulf of :Mexico. It is navigable, and 
boats run up Flint River to Albany, Ga., ann up the Chattahoochee 
River to Columbus, Ga. 

Flint River rises a few miles south of Atlanta, Ga., in Fulton 
County. It flows in a southerly direction to Talbot County, south
easterly to Macon County, southerly to vVorth County, and south
westerly to Apalachicola River. It drains the south-central portion 
of Georgia, extending from Atlanta south to the Florida line. The 
tributaries to Flint River are mainly large creeks with much fall. 
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The principal ones among these are \VhitJewater, Redoak, l~ig Potato, 
J\Iuckalee, Kinchafoouee, Ichawaynochaway, and Sp1ling creeks. 

Flint River ha:-; many good water pmvers on its cmuse. Between a 
point oppo:-;ite \Voo<lbnry, Ga., and a point opposite Knoxville, Ga., 
in Crawford County, a distance of about ±5 miles, the river falls 33± 
feet. Very little of its power is yet developed. 

Chattahoochee River rises in the Blue Ridge, in \YhitP County, and 
flows in a southwesterly direction until it reaches the Alabama line 
at the southwest corner of Troup County, Ga. From there it flows in 
a southerly direction, forming the western boundary of Georgia, until 
it flows into Apalachicola River at the southern boundary of the 
State. It drains almost all of the north-central, middle-west, and 
southwest portions of Georgia, and has a drainage area of ±,aoo square 
miles at Columbus, Ga., which is at the fall line. 

Soque River joins the Chattahoochee on the ·western edge of Haber
sham County. This river rises in Jiabersham County and flows in a 
southwesterly direction. It has considerable fall, dropping as much 
as 40 feet within a few hundred feet. 

Farther down the Chattahoochee, at the west boundary of Hall 
County, Chestatee River enters. It rises in Lumpkin County and 
flows in a southerly direction through a very hilly and steep country 
and has much fall all along its course. 

From its source down to Columbus the Chattahoochee River is an 
excellent water-power stream. From the lower edge of I ... umpkin 
County· down to Columbus, Ga., there is a fall of over 850 feet, 366 
feet of this fall being between \Yestpoint and Columbus. All along 
its course there are many small tributaries flowing from a high, hilly 
country. These have much fall, and many small 'vater powers are 
available. · 

During 1903 the United States Geological Survey maintained the 
following stations in this basin, under the direction of J\1. R. Hall: 
On Flint River at Albany, and near \Voodbury, Ga.; on Kinchafoo
nee and J\luckalee creeks near Albany, Ga.; on Chattahoochee River 
at \Yestpoint, at Oakdale, near Norcross, and near Gaines'rille, Ga. 

FLINT RIVER AT ALBANY, GA. 

This station was originally established by the Cnited States 
"\Veather Bureau on April 10, 1893, and has been maintained from 
that date to the present. The gage was washed out and replaced in 
1B98. It was again injured in 1D02, and was replaced by a nev{ 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 \Vater-Supply Paper No. 48, on page 156. R. V. 
Watson was employed by the "\Veather Bureau to make and set the 
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new gage, and it. appears ft·otn Jlt·. \Vat~o11 ':-; deset·iption of this 
gage on June 11, l!J02, that a certain bench nutrk cut in the lower 
iron pier of the county bridge and described in PapPr No. ±8, above 
referred to, as being 10 feet above zero of gage, was in reality only 
D feet and :3 inches aboye the zero of the old gage. As l'Hr. \Vatson 
set the new gage 10 feet below this bench mark, its zero is D inches 
lower than that of the old gage. 'rhe gage heights have been cor
rected from January 1 to June 11, 1D02, inclusive, to correspond with 
the new gage, so that one rating table will apply to thP whole year. 

Albany station is and has always been a \Veathf'r Bureau station, 
and John E. Clark has been the observer for years. Discharge meas
urements were begun by the r-nited States Geological Survey in 1901. 

..-.rhe following is }lr. \Vatson's description of the present gage: 
The name of the bridge to which the gage is attached is the Dough
erty County Flint River b~·idge, located at Albany, Ga., about 700 
feet below the Atlantie Coast Line Railway bridge. ..-.rhe gage is in 
three parts or sections. K o. 1 is attached to the crib around the 
middle piers (t.he crib is filled with rocks, being 30 by 14: feet), and 
extends about 3 feet above ordinary low water. This section reado;; 
to 4 feet above zero. It is securely spiked to the wooden crib. Sec
tion No. 2 is securely spiked to a green cypress tree jm.;t above the 
bridge on the west bank of the river, and reach; from 2 to 17 feet 
above the ze1·o 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 sec
tion 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 :-;ince 18-t:O. The 
gage is subdivided into feet and tenths, and is read once each day by 
D. 1V. Brosnan. Discharge measurements are made from the two
span railroad bridge, 'vith ±75 feet of trestle approach on the right 
bank and 2±0 feet on the left bank:. 

The initial point for soundings is the center of the tubulat· iron 
pier on the upstream side of the bridge on the left bank. The chan
nel above the station is straight for about 1,000 feet and is rough. 
Below the station the channel is straight for 700 feet. The river 
overflows both banks, but only under the approaches to the bridge. 
The bed is constant, but is rough, and the current is irregular. 

Bench mark No. 1 is a copper plug set in the downstream corner of the 
brick abutment on the right bank, under the Dougherty County bridge. 
Us elevation is 33.81 feet above the zero of the gage. Bench mark 
No. 2 is the top of the first crossbeam from the right bank, upstream 
end of the railroad bridge. Its elevation is 43.20 feet above the zero 
of the gage. Bench mark No. 3 is a chisel mark on the tubular pier 
of the wagon uridge on the right bank, dmvnstream side. Its elevation is 
10 feet above the zero of the gage. Bench mark No. ± is the top of 
the third granite block of the Confederate monument at the center 
of Jackson and Pine_ streets. Thi"! iR at the hottom of the poliRhed 
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hloek whieh bean; the ills•~L'iption. Its elevation it-~ 15l.U!J fee1; above 
·the zero of the gage. 

The observations at thit-~ Ht-aLion <luring 1D03 have been made under 
the direction of l\1. R. Hall, dit-~tri<·t hydrographer. 

Dischm·ue 1/UYtsureuu'Jds <~f Ji'liut Rive1· ot A.llwny, Oa .. in lDO.J. 

Dak. 

March 6 ______ _ 

May 2L _ _ _ _ _ _______ _ 
July 3 _ _ _ _ _ _ __________ _ 

October 14 ________ _ 

September 18 __ _ 

December 22 ___ _ 

Hydrograplwr. 

F. A. Mnrray 

M. R. Hall __ 

F. A. Murray ____________ _ 

M. R. Hall __ _ 
________ do ______ _ 

F. A. Mluray _ 

Gage 
height. Discharge. 

Feet. 
1

8econd-feet. 

13.68 

16.80 

5.65 i 
I 

1. 90 i 
13.06 

3.25 

18,634 

23,120 
7,744 

3,484 

16,641 
5,035 

.ivfean daily gage height, h1, feet, of Flint R1:1..•er at Albany, Oa .. for 190.'1. 

Day . Jan I Feb : ~U.r Ont. ~: :;;:::-

L------ _._--- : 4. 10 4. 5~ I 8.10 2. 50 ~- ()() 1. 70 3.10 
2 i3. 5o 4. oo 2. 4o z.rlfl I 1. 70 2. 90 

:: . ~. ~ i : : I : ~ l'li" : ~ : ~ : : I :. ~ : ~ : :~ : ~ : : 
5____________ 3.40 5.40' !UiO 18.00 8.90 1.:10 4.00 2J:>(l 2.20 2.20 5.00 2.70 
6_______ 8.90 5.10 13.50 1~.60 B.70 n.oo 4.60 B.40 2.00 2.10 7.50 2.10 
7_ ______ --------- 4.20 5.10 IH.;j() 1Ui0 4.50 11.40 4.50 i ii.40 U!O 2.00 7.80 2.60 
8 ____________ 1 4.20 5.00118.90 10.00 ii.20 Vl.20 4.30 6.iJO 1.80 2.00 6.70 2.60 
9____ _ _________ I 4.20 5.00 1 13.50 9.00 5.90 13.70 4.1'0 iUJO l.iO 1.90 5.50 2.90 

10 __________________ 4.60 i 5.40 11.70 8.50 fi.!lO Vl.10 6.00 7.00 1.50 1.90 4.60 3.20 
n______ 4.7o 1 1.20 n.6o 11.oo 7.7·o 12.40 6.m 5.50 1.40 2.00 3.9o 3.50 

12_------ 5. 20 8. 90 10. 70 9. 60 8. 00 11. 50 7. 20 4. 60 l. :20 2. 10 3. 70 3. 70 
13 __________________ 5.20 15.80 9.30 10.10. 9.00 9.40 8.20 4.BO 1.10 2.10 3.80 3.80 

14 __________________ 5.40; 21.60 8.70 10.90 9.20 7.00 8.30 4.00 i l.fJO 1.90 4.00 3.80 
15 _________________ 5.40 i 22.80 8.50 11.00. 9.80 5.50 7.40 4.10 6.60 1.70 3.90 3.60 
16 __________________ 5.40! 24.60 8.50 11.50' 11.90 4.40 6.40 4.40 11.80 1.60 3.80 3.50 
17 __________________ 5.20 25.00 8.50 12:00 16.30 3.80 6.30 5.20 12.80 1.90 3.70 3.40 
18 _____ ._______ 4.70 2±.10, 8.00 12.30 16.70 3.40 6.20 6.80 1B.OO 2.50 3.60 3.30 
19 __________________ 

1 

4.70 22.60 I 7.50 12.50 15.70 B.20 5.50 8.00 13.40 3.20 3.60 3.10 
20 __________________ 4.40 21.so 1.00 12.00 16.oo 3.10 4.10 9.io 15.00 3.90 3.60 a.10 
2L ________________ 4.40 19.70 6.50 10.00 16.70 3.10 3.60 10.00 16.80 4.20 3.50 3.10 
22 _________________ 4.60 16.20 6.50 8.00 Hi. GO B.OO 3.00 10.70 17.00 3.60 3.50 3.30 
23_______ 

1 

4.60 14.10 6.30 7.60. 14.50 3.00 2.50 10.80 15.40 3.00 8.40 3.50 
24 _________________ 4.10 1B.90 

1 

6.50 7.60. 10.00 B.:)() 2.30. 10.70 10.70 2.50 3.30 3.70 

25 ______ ----------- :3.70 12.60 i 7.00 7.70 6.80 4.10 2.60 10.70 4.80 2.30 3.30 3.70 
26_______ '8.50 11.20 · 1.10 7.30 5.f!o :1.10 8.00, 10.60 4.00 2.10 3.20 5.oo 
27 _ _ _ _ _ _ 3. 30 10. 60 1 9. 00 6. 20 4. 90 3. :)() 3. 40 i 10. 60 3. 70 2. 00 3. 30 6. 20 
28____________ 9.10: 10.00 5.40 4.20 :3.60 3.90 1.30 3.40 1.90 3.30 7.10 
29____________ 11.80 ii.HO 4.40 4.70 3.60 3.30 3.20 1.80 3.30 7.30 
30____________ 14.40 5.20 4.50 ti.OO 2.80 2.90 2.80, 1.80 3.20 6.80 
3L __________ _ 14.80 5.00 2.60 2. 60 1. 70 6.10 

__ 1 __ • ___ _ 
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Rating tablefm· Flint Rivl'r at Albany, Ga., from Jan11arlJ 1 to Derember ,c; I. mos. 

Disehargo ·I: 
------

l 
Gage Diseharge. Ga!te Gage 

Disl~harge. height. heig t. height. 
------ li 

Peet. Second-feet. Feet. -;ecr~J;~-feet ·If F'eet. Second-feet. Feet. Second-feet. 

1.1 2,610 2.8 4, 530 1

1 7.5 10,345 15.0 20,400 
1.2 2,720 3.0 4,760 8.0 10,970 16.0 21,950 
1.3 2,830 3.2 4,995 8.5 11,595 17.0 23,500 
1.4 2,940 3.4 5,235 9.0 12,220 18.0 25,050 
1.5 3,050 3.6 5,475 9.5 12,845 19.0 26,600 
1.6 3,160 3.8 5,720 10.0 13,470 20.0 28,150 
1.7 3,270 4.0 5,970 10.5 14.095 21.0 29,700 
1.8 3,380 4.5 6, 59.) 11.0 14,720 22.0 31,250 
1.9 3,495 5.0 7,220 11.5 15,345 23.0 32,800 
2.0 3,610 5.5 7,845 12.0 15,970 24.0 34,350 
2.2 3,840 6.0 8,470 12.5 16,650 25.0 35,900 
2.4 4,070 6.5 9,095 13.0 17,350 

2.6 4,300 7.0 9,720 14.0 18.850 

Above gage height 13.50 feet the curve becomes a tangent with a differenee of 
155 per tenth. 

Estimated tnonthly di.-:charge of Flint River at Albany, Ga., for 1908. 

[Drainage area, 5,000 square miles.] 
---------

I 
Discharge in second-feet. Run-off. 

---"------------

Month. I 1 ! Second-
I I I : Maximum. Minimum. i 

Mean. feet per Depth in 
square inches. 

-- 1----1 mile. 
--- -- ----- ---

I 

January __________ ---------- 7,720 I 4, 760 I 6,305 I 1. 26 I 1. 45 
Febrnary ---------- 35,900 6,595 

I 
17,694 I 3.54 3.69 

March ___ 20,090 i 8,845 13,001 2.60 3.00 
April _______ . ___ 19,470 7,470 13,510 2.70 3.01 
May ___________ --------- 23,035 .),595 11,769 2.35 

0 

2. 71 
June_ ---- ------ ---- 18,385 4,760 8,869 1. 77 1. 97 
July ____________ 11,345 3,955 7,076 

I 

1. 42 1.64 
August _______ -- ------I 14,470 3,725 8,529 

I 
1. 71 1. 97 

I 

September_ ·----
I 

23,500 2,610 8, 709 1. 74 1. 94 
October ____ 6,220 3,160 3,976 i . 80 . 92 

November 10,720 3,270 .'5,837 1..17 1. 31 
December_ 10,095 4,300 5, 7891 1.16 1.34 

The year _ _ _ _ _ ________ -
------- ---------

I 
35,900 2, 610 I 9,255 1. 85 24.95 
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KISCHAFOOKEE CREEK NEAR ALBANY, GA. 

This station was established as a temporary station ::\larch 9, 1903, 
by F. A. JHurray. His located at the wagon bridge 3 miles north of 
Albany, Ga., 200 feet below the Central of Georgia Railroad bridge 
and about one-half mile above the mouth of the creek. The gage is 
a vertical rod fastened to the cypress tree on the left bank 100 feet 
above the bridge, and reads from 0 to 10 feet. During 1903 it, was 
read once daily by T. M. Nelson. Discharge measurements are made 
from the single-span highway bridge and its approaches, which cross 
the river at an angle to the direction of the current. The initial 
point for soundings is the center of the iron pier on the left bank, 
downstream side. The channel is curved both above and below the 
station. Both banks are high and all water passes beneath the bridge 
and its approaches. The bed is probably somewhat shifting. 

Bench mark No. 1 is the top of the cross beam 30 feet from the 
initial point for soundings on the upstream side of the bridge. Its 
elevation is 26.5.2 feet above the zero of the gage. Bench mark No. 2 
is a copper plug set in a rock on the left bank about 25 feet below 
the bridge. Its elevation is 6. 07 feet above the zero of the gage. 
Bench mark No. a is the top of the iron pier on the left bank, upstream 
side. Its elevation is 26.37 feet above the zero of the gage. The 
station was discontinued December 31, 1903. 

The observations at this station during 1003 have been made under 
the direction of JVI. R. Hall, district hydrographer. 

Discharge measurements of Kinchafoonee Creek near Albany. Ga., in lfJOS. 

Date. Hydrographer. Gage 
height. I Discharge. 

·----- ~----· 

Feet. i Second-feet. 

March 6 ____________________ _ iF. A. Murray ____ _ 4.28 3,886 

3.32 1,682 
1. 84 944 
3.29 2,051 

May22 ____________________ _ 

July 2 ______________ . ___ .. ____ _ 

September 19 _______________ _ 

M. R. HalL ______________ _ 
I F. A. Murray ____________ _ 

_ ___ do ______ .. _____________ I 

October 15 ----------· ________ M. R. Hall. _______________ ! . 98 422 
I 

December 22 _______________ _ F. A. Murray ____________ _ 1. 76 851 
j 

Mean daUy gage height, 1:n feet, of Kinchafoonee Creek near Albany, Ga.,for 1903. 

Day. I Mar. : Apr. ! May. June.j July. I Aug. I Sept. Oct. I Nov. Dec. 

~--~=------ -----~ ~.90 1.50 ~. ,., 100 ,~-;-:-;1~..; .. ;00 
2____________ ____ _ _ ___ 2.!10 I 1.5() 1.60 1.80 1.30 1.()() 1.10 1.10 1.!)0 

a___________________ :um · 1.50 1.50 1.so, 1.30 1.00 1.10 1.50 1.60 

4-----·----------·-- ____ 2.8o 1.5o uo I 1.so 1.20 1.00 1.10 2.oo 1.60 
[) ___________________ ---- 2.80 II 1.90 2.00 I 1.70 1.20 1.00 1.10 2.50 1.60 

{i _____ --------------~---- 2.10 2.6o I 2.60 1.60 I 1.20 .oo 1.10 i 2.so 1.60 
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.1l!ean daily gage height, in feet, of' K1:11cha.foouee Ot·eek, etc.-Continued. 

Day. 

HL ___ _ 

20 __________ ------

21 ______ ------------' 
22 ____________ ------

23 ______ ------------
24 ______ ------

25 ______ ------------
26 __________ --------' 

27.. .. ------ --------i 
28 __________________ 1 

2!) __________ ------ __ i 

3() ______ ------ ______ · 

aL----------------1 

a.oo 
2.80 

:2.60 

2.40 

2.20 

2.20 

2.20 

1!.20 

i!. 20 

2.20 
2.20 

2.00 

2.00 
2.BO 

2.40 

2.40 

2.50 

2.50 

2.50 
2.60 

2. 70 ' 

2.60 I 
2.f>O I 

2.40 

2.40 i 

2.40 I 
2.40 ' 

2.50 

2.60 
a.oo 
3.40 

8.60 

:1.50 
:1.00 

2.80 
2.70 
2.()() 

2.50 
2.40 

2.20 

2.00 

l. 80 

l. 70 
1. 70 
1.60 

_2.HO ; _____ _ 
I 

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

2.ti0 
:!. 70 

:!. 9~) i 

:!. 70 ' 
2. 70 ' 

2.90 

H.10 

il.60 
4.60 
8.60 

11.80 
9.30 
().60 

5.20 
4.60 
3.70 
2.90 
2.70 
2.60 

2.00 

2.00 
1. 90 
2.00 

2.00 
2.00 

:!.~) 

il.20 
2.80 
2.40 
:2.00 
1. 90 

1. 70 

1.70 

1. (j() 

1.50 
l. 40 
1. 00 
1.00 
1.00 

1.00 

1. 20 
1.20 
1.40 
1.50 
1.40 

1.50 

1.50 
1.60 
1.80 

-------c-·-----:- -------~- -- --------

July. Aug. Sept. Oct. Nov. Dec. 

1. 70 
1.90 
:?.20 

:?.GO 
2.60 

2.60 
2.60 ' 

2.70 

2. 70 
2.50 
2.10 
l. 70 
J.;)O 

1. 00 
1. 00 
1.20 
1. 20 
1.20 
1.20 
l. 30 
1. 40 

1.50 

1.30, 
l. 30 I 

1. 30 

1. 30 
1. :j() 

1.50 
1.50 
1.50 
l. fJ() 

L rJ() 

1. 70 
1.HO 

1. 80 
1. 80 

2.4.0 

2.80 

3.20 

H.70 
3. 90 
2.\lO 
2.20 

1.90 

1. 70 

1.50 
1.00 
1.10 
1.10 
1.00 

.90 

.90 

.90 

.80 

.80 

.80 

.80 

1.60 

a.oo 
4.:10 
4.()0 

4.20 ' 
3.30 
2.90 I 

2.70 

2.50 
2.10 
1.50 
1.40 

1.30 

1.30 

1.00 

1.20 
1.20 

1.00 
1.00 

1.00 
1.00 

1.00 
.90 

.90 

. \JO 

.80 

.80 

.HO 

.80 

1. 40 
1. 40 

1.30 
1.30 

1.00 
.90 
.90 
.90 
.90 
.90 
.90 
. 90 
. \JO 

2.80 
2. 70 

2.50 
2.00 
2.20 

2.10 

2.10 I 

2.10 

2.00 1 

2.00 

2.00 

2.00 
2.00 

2.00 
2.00 

2.00' 
1.90, 
1.90. 
1 80 r 

1:80 i 

l. 70 

1.60 

1.60 
l.f,() 

1.60 
1.60 
1. GO 
UlO 
1.60 
1.60 

1.60 

1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 

1.90 

2.40 
2.60 
2.60 
2.60 

________ ! ______________ _ 

Rating table jo1· Kinchafoonee Creek uear Albany, Ga., from JI:Iarch £J tu Dece1nber 
81, 1903. 

Gage 
height. 

Feet. 

0.8 

.9 

1.0 
1.1 

1.2 

1.3 

1.4 
1. ;) 

1.6 

1.7 

1.8 

1.9 

2.0 

Gage 
Discharge. height. 

--~----: 
Second-feet.ll; 

332 1 

:~~ I 

48ii 

339 
;)94 

650 

707 

76fi 

824 

884 

945 

1,007 

Feet. 

2. 1 

2.2 

2.3 
2.4 
2.;) 

2. (j 

2.8 

H.O 
3.2 

3.4 
8.6 

8.8 

Discharge. 

1,070 

1,135 

1.200 
1,26fi 

1,830 

1,400 
. 1,470 

1,540 

1,690 

1,850 

2,010 

2,170 

2.830 

I. 
i 

I II I I h~i~\~.. Discharge. I, h~i~\et. I Disch&rge. , 

~~ Secood-j,t. -;,:,~ -~ &cmul~fed. Feet. 

4.0 

4.2 

4.4 

4.6 

4.8 
;), 0 

0.2 

5.4 

0.6 

5.8 

6.0 

6.2 

6.~ 

2, 490 I 6. 6 3, 900 I 

2,630 

2,760 
2,880 

3.000 

8. 100 

3,200 

3,300 

8,400 

3, ;)00 

3,600 

3,700 
3,ROO 

6.8 

7.0 

8.0 

8.5 

9.0 

9.5 

10.0 

11.0 

12.0 

4,000 

4,100 
4,350 

4,600 

4,850 

0,100 

5,350 

5,600 

6,100 

6,600 

Rating table not '\VAll determined ahove B feet gage height. 
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Estimated monthly <.lischw·ge of Kinclwfoonf'e CJ'eek uew' AJl)(lll.ff, CJa.,for lfHM. 

---- ---~---·~ 

Discharge in seeond-feet. 

Month. 

March 9-31 _____________ _ 
April _______________ _ 

May ________________ _ 

J nne ______________________ . __________ . __ . 

July __ 

August 

September_ 

October __ _ 

November 
December _______________ _ 

Maximum. 

1.850 

2,170 

6,500 

1,850 

1,470 

2,410 

2,880 

650 

1,540 
1,400 

MUCKALEE CREEK NEAR ALBANY, GA. 

Minimum~ I 

Mean. 

1' 1;~5 1,314 

165 1,398 

707 1,954 
;)39 874 

539 892 

482 911 

332 934 

332 438 

381 1,006 

765 848 

'rllis station was eRtabliHhed .l\Iarch !1, 1!!03, as a temporary station, 
by F. A. Murray. U is located at the wagon bridge 3 miles north of 
Albany, Ga., and a short distance below the mouth of Kincliafoonee 
Creek. The gage is a vertical rod of 1 by 4 inch board nailed to a 
scantling, fastened to a tree on the left, bank, just abo\·e the bridge, 
and reads from zero to 14 feet. During 1!103 it was read once each 
day by '.r. :JL Nelson. Discharge measurements are made from the 
single-span highway bridge and its approaches. '.rhe initial point for 
soundings is the riYer side of the iron pier on the right bank, down
stream side of the bridge. The channel is t-itraight for 300 feet above 
the station and for 200 feet below. The current is regular and of 
moderate velocity. Both banks are high and will not overflow. The 
bed iH rocky and probably permanent. The river flows in one chan
nel at all Htages. Backwater from the Flint, River affects the dis
charge at high stageH. 

Bench mark No.1 is the top of the upstream pier on the right bank; 
its elevation is_ 27.G5 feet above the zero of the gage. Bench mark 
No. 2 is a copper plug set in a rock on the 1·ight bank about 40 feet 
below the bridge. Its elevation is 11. fJl feet above the zero of the 
gage. The station was discontinueu December 31, 1903. 

The observations at this station during Hl03 have been made under 
the direction of M. R. Hall, district hydrographer. 
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Discharge measurements of 1liuckalee Creek near Albany, Ga., in 1903. 

Date. 

-I 
Hydrographer. Gage Discharge. height. 

------ -----

Feet. Second-feet. 

March 6 _________________ _ 

May _________________ _ 1 
F. A. Murray _________ _ 

M. R. Hall _____ _ 
6.60 5,141 
7.40 2,829 

July2 ________ _ F. A. Murray __ 1. 88 1,473 
September 19 ____________ _ ___ do _ _ _________ _ 6.22 4,195 
October15 ______ _ M. R. Hall ______ _ . 72 644 
December 22 _ _ _ _ _ _ _ _ _ _ _ __ F. A. Murray_ 1. 59 1,343 

~Mean claily gage height, in feet, of JI11ckalee Creek near Albany, Ga., for 1903. 

I 

Day. 
I 
I Mar. April. 

l_ _________________ -------- 4-.80 
2------ ______ ______ ________ !l.OO 

3 ______ ------------ -------- 4-.flO I 

4.----------------- 4-. 9() I 

5 ______ ------ 4-.90! 
6______ ______ 4-.80 I 

7 ...... ------------ -------- 4.4-0 i 
8 ___________ . ______ ________ :too I 

9__________________ 4-.ilo. a.oo 
10 ..... ------------- 4.60 i 2.HO 

11--------
12 ________ ----------

13 .... --------
14 ___________ _ 

15 ........ ----------
16 _________________ _ 

1"' I 

~: ~ ~ ~ ~ :::: ~::: : ::::: I 
:~ ~ ~ ~ ~ ~ ~ ~::::~:::::I 
22 ______ ------------

23 .... --------------
24 ____________ ------
2.'). __________ _ 

26 .... ----

27-------- ---
28 ___________ _ 

29 ...... ------------
3() ________ ----------

31 _________________ _ 
I 
I 

4-.4-0 

4.2o 1 

3.00 

2.80 
2.80 

2. so I 

2.80 . 

2.80 I 

2.80 . 

2.80 

2.00 

2. 70 
2.70 

3.00 

:3.50 I 

4.oo 1 

5.3o I 

5.4o I 

5.00 

4.60 
a.oo · 
:2.80 I 

2.60 I 
2. 50 ~::I 

2. 90 2. 40 I 

2. 90 . 2. 40 

3.00 I 2.80 
:3.00 2.10 

3.00 II 1.80 

3. 20 i 1.10 

4. 40 I 1. 70 I 

4.60 [··------1 

May. June. July. 

1. BO 
].60 

1.tl0 

1.60 

:?.00 

2. 70 
2. 70 

2.80 

3.00 

3.20 

H.20 

H. 50 

H.90 

4-.60 

ii.60 

8.80 I 

12.60 

11.00 

7. 00 

7.80 

7.60 
7.60 

6.00 

4.50 

1.90 

1.80 1 

1. 70 

1.no 1 

2.60 I 

H.10 

H.30 

2.90 

2.50 

2.10 

2.00 

1.90 

l. 1<0 
1. 80 

l. 70 

1. fiO 
1.50 

1.50 

1. 40 

1.40 

1. 40 

1. 40 

1.~ I 
LaO : 

:l. 70 i l.fi() 

2.fi0 1.50 

2.10 I 1.{)0 
9 ()() 1.150 

2. ()() : 1. 60 

~: ~~ 1---~--~-i 

1.90 

2.00 

1. 90 

UlO 

1.70 1 

1. 70 

1. f!O 
1. 70 

1.00 

2.20 1 

2.60 

2.60 1 

2.60 

2. 70 

2. 70 
2.5o 

1

. 

2.10 

1. 70 II 

1.60 
}.5(), 

1. 30 

1. 20 

1.20 

1. 20 

1. HO 

1. 30 

1.40 

1. 50 

1.30: 

1.30: 

1. 30 1 

Aug. 

1.20 

1.30 

1.30 

1. 20 

1.20 

1.30 

1.50 

1.60 

1.60 

1. 60 
1.60 i 

1. 60 

1.60 

1. 70 
1. 80 

1.90 

2.10 

2. 70 
3.10 

3.50 

3. 7o I 

Sept. 

1.10 

1.10 

1.00 

1.00 i 

1.00' 

.90: 

.00 I 

.90 

.90 I 

.80 

.HO 

.80 

. 80 

1.60 

4.10 

6.50 

8.60 

8.00 

7.10 

6.00 I 

6.00 I 

4-. oo 6. oo I 

B.OO I 5.20 
2.30 I 2.60 
2.00 1.50 

1

, 

1. 80 1. 50 

1.60 1.501 
1. 40 1. 50 

1.20 1. 40 I 

~:~ 1 ___ ~--~~-1 
I 

Oet. Nov. Dec. 

1. 30 

. 1.30 

1.20 

1.20 

1.20 

1. 20 

1.10 

1.10 

1.10 
1.10 

1.00 

1.00 

1.00 

1.00 I 

1. 00 
1.001 

1.00 

1.00 

1.50 

1.50 
1. 30 

1. 30 1 

1.20 

1.10 

1.00 

1.10 

1.50 

2.00 

2.50 

2.80 

2.80 

2. 70 

2.f!O 
2.30 

2.20 

2.10 

2.10 

2.10 

2.00 

2.00 

2.00 

2.00 

::~I' 
2.00 

2.00 : 
1.00 
1.90 

1. 10 1. 80 
·1. oo 

1

. 1. 80 

1. 00 1. 70 
1.00 . 1.60 

1. 00 I' 1. 60 
1.00 1.60 

1.00 '--------
1 

1.60 

1.60 

1.60 

1.60 

1.60 

1.60 
1.60 

1.60 

1.60 
1.60 
1.60 

1.60 

1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 

1. 60 
1.60 
1. 90 
2.40 

2.60 

2.60 

2.60 
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Rating table for Jiuckalee Creek 11ear Albany, CJa., frmn ~Wm·ch [) to Decen1-berdl, 
U!0•1. 

I Gage Gage ~i:cl1arg_e.l Gage 
I Discharge. Gage I 

height. Discharge. height. height. height. Discharge. [ 

I ---- -----
I 

Feet. : &cond-feef. F'Pet. Second-feet.:
1 

Feet. Sl'l"ottrl:(eef. J;'eet. i Second-feet. 

0.7 680 1.8 1,820 2.9 2.090 J.O 2, 86o I 

.8 67ii 1.9 1,890 H.O 2,160 ~- 1 2,930 

.9 720 .2. 0 t ,460 :L I .'2,280 ~ ') ··" :3.000 
1.0 770 2.1 1. 080 :L 2 2,300 ~.a :3,070 

1.1 880 2.2 1.600 :L:l 2,370 J.+ H, 140 

1.2 900 2.8 1,670 H.4 2,440 J. ;) 8,210 

1.3 970 2.4 t, 7JO H.;) 2,010 ~.6 3,280 

1.4 1.040 2.5 1. 810 a.n 2, ;)80 +.7 :3,350 

1.5 1,110 2.6 1,880 a.7 2,650 4.8 8,420 

1.6 1,180 ') ,., 
,.;.I 1. 9il0 :3.8 2,720 4.9 3,490 

1.7 1,250 2.8 2.020 H.9 .2, 790 5.0 3,560 

Table not well determined, especially above ;) fe2t gage height, where baek-
water from Flint River greatly affects the rating. 

Estimaterl monthly dischm·ge of 11Iuckulee ( .';·eek ueru· AlbaluJ, Gu., fm· mo.J. 

Discharge in second-feet. 

Month. 

Mareh 9-3L ______ . 
April . ___ _ 

May 1-14 and 24-31 a 

June ________________ _ 

July ____ _ 

August 

September 1-15 and 23-30 a __ 

October·._ 

November 
December _________ _ 

-I 
_I 

Maximum. Minimum. 

3,420 2,020 

8,840 1, 2.~m 

2,370 970 
1,950 900 
2,860 900 

------- ----

1,110 770 

2,020 770 

1. R80 i 1.180 

a Discharges for missing dayH not given on aecount of backwater. 

FLINT RIVE}{ XEAR W<HWBURY, G-A. 

Mean. 

2,382 

2,508 
1,928 

1,357 

1. 311 

1,388 

1,120 

850 

1,451 

1,205 

}leasurements of the flow of Flinj, lUver were made during 1897 
and 1808 at :Molina, G-a., but the river bed was so shifting that the 
station was discontinued on June 2, IS!l8. Two measurements were 
made in 189!) at the 1\Iacon and Bh·mingham Railroad bridge, near 
'Voodbury <+a., 5 miles below the }\Iolina station. On March 29, 

IRR 98-04--8 
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1900, a gage was put in near this bridge, and the station was reestab
lished. 

The gage is graduated on a 1 by 5 inch plank in 5-foot sections; the 
part reading from zero to 10 feet is attached to a willow tree on the 
left bank about 300 feet above the bridge and about 50 feet below 
Riggins's old ferry; the section reading from 10 to 15 feet is fastened 
to a sweet gum tree 50 feet from the left bank and 150 feet upstream 
from the bridge. This gage was maintained by the Georgia geological 
survey until November 1, 1900, when it was adopted by the l-:-nited 
States \Veather Bureau instead of the one at Reynolds, Ga. The 
observer is .J. C. \Vright, who is paid by the United States \Veather 
Bureau. Discharge measurements are made from the Macon and 
Birmingham Railroad bridge and its trestle approaches. This is a 
two-span iron bridge with the base of its rails 27.5 feet above low water. 
The initial point for soundings is the end of the iron bridge on the 
right bank, downstream side. The bridge and its piers are oblique 
to the direction of the current and the bed is rough and irregular and 
probably permanent. The channel above and below the station is 
slightly curved for 800 feet,. Both banks are subject to overflow, but 
all water passes beneath the bridge and its approaches. 

Bench mark No. 1 is the top of the downstream end of the second 
and third crossbeams from the left bank end of the bridge. The 
elevation of this bench mark is 27 feet above the zero of the gage. 
Bench mark No. 2 is a cut in the hickory tree on the upstream side 
of the old ferry landing, 50 feet from the left bank of the river and 
about 75 feet upstream from the gage. Its elevation is 7 feet above 
the zero of the gage. Bench mark No. 3 is a copper plug set in solid 
rock on the west side of the river about 100 feet from the water and 
100 feet upstream from a point opposite the gage. Its elevation is 
16.24 feet above the zero of the gage. The zero of the gage is at an 
elevation of 660 feet above sea level. 

The observations at the station during 1903 have been made under 
the direction of l\L R. Hall, district hydrographer. 

Discharge measttrements of Flint River near Woodbttry, Ga., hL 190.J. 

Date. 
I 

Hydr~grapher. __ _ --~ 

I February12__ ___________ M.R.Hall _______________ i 

March 26_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J. M. Giles ________________ I 

-April22 ___________________ E. C. MurphY-------------1 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _, _____ do _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

June 29 _ _ _ _ _ _ _ _ _ _ _ _ _ _ ! J. M. Giles_ _ ______ - - -- __ -[ 

~:~~:~~~ ~~: - : - I ~: ~0 ~~;; - -- -- : 

Gage I height. Discharge. 

1"<-d. I &cnnd-j,d. 

9.20 i 16,287 

5. 45 

1

- 8, 861 

2. 45 ' 2, 718 

2.45 2,679 
I 1,591 1.48 i 

. 371 503 

. 28 387 
I 
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Mean daily gage height, in feet, of Flint River near Woodbury, Ga., for 1903. 

I ! I I ; : I I I : 

1 Jan., Feb. Mar._ Apr.
1 

May.~June. July. Aug. Sept.[ Oct.
1 

Nov. I Dec. 

-----~1 -----~--~-~~ ~-:-~--~~ --~--- ---~--

l_ _____________ --------' 1.20 1.00 4.70 4.50' 1.00 jl.20 1.00 0.60: 0.10 I 0.2() 0.301 0.30 

2------------------------ 1.10 .90 3.70 3.90 I .90 1.50' .90 .70 I .20 I .20 \-.40 .30 

3_--- -------- ---- -------- 1. 00 . 90 2. 90 I 3. 00 i 1. 00 11. 30 I 2. 50 . 80 . 10 . 20 . 30 . 30 
4 ____________ ------------ 1.20 1.00 3.00 2.70 I 1.10 1.40 I 1.10 1.00 .00 .20 I .40 I .40 

:7_:_:-___ : __ --_-_:_:_:_::_: __ :_:_:_:: ___ -_:_:-___ : __ --_-1 ~-.-~.0 ~:~ ::: ::~I ':I:: :: ~: .~~I .~I : : 
"" 1. 50 2. 90 1. 70 2. oo 2. 90 2. oo 1. 40 . 10 . 20 . 50 I . 60 

8________________________ .oo 13.oo 2.40 1.80 1.90 2.80 
1 

1.20 1.00 .oo: .5o 'I .40, .50 

9------------------------1 .70 11.50 2.20 2.20 1.80 2.40 1.30 .80 .00 I .80 I .40 .60 
10 ________________________ 11 .60 10.00 2.4Q 2.10 i 1.50 2.20 1.00 1.30 .00 .50 .30 .90 

I n ________________________ : .6o 9.00 3.oo 2.30
1

1.30 1.50 .90 .90 .oo .30 .4o 

12 50 I 9 50 3 10 2. 20 I 1. 00 1. 20 : . 80 . 50 . 00 . 30 . 40 . 70 

~~~~~~~~~~~::::~~::::~~~:: ~:~~ · ~:~~ ::: ::!~. ~:: :: ~:~ ::I :~ :: :: i :: 

15 ________________________ 1.10 3.80 2.10 12.50 4-.60 .30 2.40 .90 5.30 .10 .40 .70 

16 - 1 oo 2. 7o 1. 9o 2. 20 6. oo . 50 2. oo 1. oo I 5. 90 . 20 . 50 

1

. . 60 

1
1

7
8

:_-__ -__ -__ :_:_:_-_-_:_::_: __ :_:-__ :_: ___ -:_:_:_:_: __ :j :_:Oo 7.oo 1.80 
1

1.90 4.10 .60 1.60 1.20 4.20 1 .60 .50 .50 
" 6. 4.0 1. 70 

1

, 1. 70 2. 70 . ~ 
1

1. 00 12. 70 . 2. 70 i 1. 10 . 80 . 50 
19 ________________________ .70 5.40 1.60 1.40 1.80 .50 .60 6.00' 1.60 .70 .70 .40 

::::: :::::: :I : ~: ::'1:: :: :~1~ :~11:: :: :: :~ 
22------------------------ .80 2.00 1.80 2.50 1.20 .50 I .40 1.40 .70 .40 .60 .90 

Day. 

.80 

23------------------------ .70 1.70 5.60 1.90 1.10, .50' .20 l.10 .60 .30 .50 .80 

"'------·- _____ .,________ .80 150 7.50' 150 1.00 I .i\0 .10 .00 I .50 .30 .50 .70 

E.·-~~ :~~ :-~~··-~L§ i~ IJE i ~~ ·~ ,·:I :I i E E ·~ ·~ 
29 ______________ ---------1 !.50 ______ 2.00 • 1.20 .80 ::~I :~I .oo .oo .oo .ro .70 

~·: :::: :::::::::::::: ::! : ~-: :::::I ~~ I ~._,._ ~: -1.-~-I : I .~ I ~- :, . 
40 

:::: 

Rating table for Flint River near Woodbury, Ga., for 1903. 

Gage : Discharge. Gage In· h Gage Discharge.[ height. 
I height. ~:~a:ge~- height. 

------ ---

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

0.0 290 2.6 2,890 5.2 6,880 I 

Gage I : height. Discharge.
1 

I 1 

~~-;:~and-feet.\ 
7.8 12,750 

.2 360 2.8 3,150 5.4 7,260 I 8.0 13,250 

.4 470 3.0 3,410 .5. 6 7,640 8. 2 13,750 

.6 620 :3 ') ·"-' 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 

I 

4,240 6.2 8,880 

1.2 1,225 3.8 4,540 6.4 9,320 
I 

1.4 1, 455 4.0 I 4,840 6.6 9,780 
i 

8. 8 15,250 
9.0 15,750 
9. 2 16,250 

1.6 1,685 4.2 5,160 6.8 10,260 

1.8 

I 

1,920 4.4 5,480 I 7.0 10,750 

2.0 2, 160 4.6 5,820 !"' 4) 11,250 j,,.; 

9.4 16,750 
9. 6 17,250 

9. 8 1 i, 750 
I 

2.2 ! 2,400 4.8 6,160 7.4 11,750 10.0 18,250 

2.4 
I 

2,640 5.0 6,520 7.6 12,250 11.0 21,250 
---------

Table same as that for 1902. 



116 STREAM MEASUREMENTS IN ]903 1 PART II. [~0. 98. 

EJstimatecl mollthly discha1'ge of Flint River nea1' lVoodbnry, Ga., for 1903. 

January_ 

February 

March 

April 
May __ _ 

Month. 

June ___________ _ 

July ______________ _ 

August __ _ 

September_ 
October _______ _ 

November __ 
December _ . _____ _ 

The year_ 

[Drainage area, 981:1 square miles.] 

DisdmrgP in second-feet. Run-off. 

I 
~-

I 

Second-
Maximum. Minhnum. Mean. feet per 

1

Depth in 
square inches. 
mile. 

------

1,570 540 977 0.99 1.14 

:2;), 7i30 900 ll,508 ().59 6.86 

12,000 1,455 3,915 3.!l6 ! 4.57 
' 

:>.650 1,115 2,460 2.49 2.78 
I 1-!,4.'">0 620 1,755 1. 78 

I 

2.05 
I 

_-J :3,280 410 
I 

1,315 l. 33 1. 48 

3,150 320 1,107 1.12 1. 29 
I 

8,4{)0 320 1,363 1. 38 1.59 

8, 240 290 I 1, 203 1. 22 1. 36 

1. 115 320 451 . 46 . 53 

800 410 1 985 1. oo 1. 12 

900 410 I 629 . 64 I . 74 

25.750 ~--290- 1, 889 -~1. 91 f25. 51 

CHATTAHOOCHEE RIVER AT vVEST POHTT, GA. 

This Htation was established July 30, 1896, by lU. R. Hall, and is 
now maintained by the lTnited States Weather Bureau. It is located 
at :1\'lontgomery street wagon bridge. The boxed chain gage is securely 
bolted to the outside of the iron railing of the downstream footway 
at a point 122 to 124 feet from the initial point for soundings. The 
boxed gage is so constructed that the length of the chain is always 2 
feet greater than the elevation of the bottom of the box above gage 
datum. The length of the chain is 2H. 26 feet from the end of the weight 
to the marker. The wagon bridge from which discharge measure
ments are made is in three spans, with short approaches from each 
end. The floor of the bridge is about 24 feet above low water. The 
initial point for :-;oundings is the end of the hand rail on the right 
bank, downstream side of the bridge. 'rhe channel is straight for 
about 2,000 feet above and :3,000 feet below the station. The current 
has a fair velocity, except at low stages. The right bank is high and 
overflows only at high water, when most of 1Jhe town is covered. The 
left bank is somewhat lower and overflows for about 800 feet at a 
gage height of 20 feet. 'rlu~ bed of the stream is of sand and gravel 
and. is unstable. 

Bench mark No. 1 is the top of the downstream end of the second 
iron crossbeam under the bridge floor from the right-hank end of the 
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highway bridge. It~:; elevat,ion is :!+.1 !I feet a hove gage •latum. Bench 
mark No. 2 is the top of the thirty-eighth milepoHt on the Franklin 
and West Point survey of the United States engineers. This post is 
a cast-iron cap (j inches square, ~:;et in eoncrete, and approximately 
on a level with the ground. It is marked "lT. S. 38." A raised point 
in the center of the cap is the bench mark; its elevation is 15.68 feet 
above gage datum. The location of this post is on the right bank of 
the river, 340 feet upstream from the wagon bridge and 50 feet from 
the edge of the river. It is 60 feet south of the Episcopal Church, 
and is 132 feet east of the northeast corner of a lot belonging to 
W. G. Sheafers, which is thB southwest corner of .Jasper and Front 
streets. Bench mark No. 3 is the top of the first marble block and 
bottom of the second marble block of the Oonfederat,e monument in 
the center of the street, 1,300 feet from the initial point of sound
ings and 860 feet from the east end of the bridge. Its elevation 
is 25.56 feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurements of Chattolwocllee Rh'f'l' at H7est Point, Ga., in 1908. 

Date. Hydrographer. Gage 
height. Discharge. 

Feet. 

January 6 _ ______ M. R. Hall ___ _ 3.95 5,056 
April22 ___________ _ E. C. Murphy and M. R. 5.39 8. 713 

Hall. 
Do_ .. _______ _ E. C. Murphy __ 5.38 8,610 

June 5 _________________ . M. R. Hall ___ _ 9.70 20,957 
June 6 _________ _ _do _ 11.30 25,622 

July 30_ ---·---. ________ --- J. M. Giles ___ _ 3.46 4,761 
July 3L ____ _ _do 4.07 5,993 

September 23 _ 

September 24. 

December 17 __ . 

M. R. Hall 
_ __ do __ 

2.40 2,451 

2.32 2,416 

W. E. HalL. 2.37 2,460 

Mean daily gage height, ·in feet. of Chattahoochee Rive1· at TiJlest Point, Ga., 
for 1908. 

7_ ------ 3. 80 6. 20 6. 10 5. 50 

a. 60 18. 50 5. 7"0 5. 40 

t ' I 
May. June. July. Aug.

1 

Sept. Oct. Nov. Dec. 
I I 

- :--1 ---------
4. 40 5. 10 I 4. 00 i 3. 80 2. 20 2. 10 2. 00 2. 20 

4. 40 I 6. 70 3. 70 l3. ()() 2. 20 2.10 2.10 2. 20 
4. 40 6. 10 3. 50 3. 70 2. 20 2. 00 2. 20 2. 20 

4. 40 8. 80 3. 60 3. 80 2. 10 2. 00 2. 50 2. 2f) 

4. 40 · 9. ao '1. 10 4. 60 2. 10 2. oo 3. 50 2. 20 

4. 30 110. 80 3. 80 14. 50 2. 10 2. 00 2. 80 2. 30 
5.40 11.90 4.00 4.00 2.30 2.00 2.60 2.30 

il. 20 11.40 4. 00 3. 30 2.10 2. 00 2. 80 2. 30 

Day. .. I Jan .. Feh. j Mar. I AP''· 

1~~ ----------- --~-- ____ [4.10 3. 70 ~-~1. 60 1-12.20 
2. ____________________ ------ 3.40' 11.20 10.20 
3 _____________________ 4.10 3.30 \11.30 7.00 

4--------------------- 4.10 3.60 I 7.40 6.40 
5._ _____________ 4.10 6.40 7.00 6.10 

6 _______ . ....... 4.00 6.90 6.40 5.70 

8 _________ __ 
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.1lican daily gage height, in feet. of Clwtta/10ochee Hirer, 1'1<·.-Contimwd. 
-------- ----·-

Day. .Jan. 
1 I I .I I 

May.:.JunP.j.July.
1

Aug. Sept. 10et. NoY. Dec . 

---·------~-- ~--1- ---
!) ____________________ 3.40 4.l'O 6.70 4.30 l 2.9:) i 2.10. 2JJ() 2.50 2.40 

10.------------------- 3. 30 :ll. 90 4. 50 6.10 4. 00 2.80 2. ()() 2.20 2. 30 2. 50 
}}_ ___________________ 3.30 12.00 7.60 f\.80 4.30 5.10 I B.70' 2.80 i 2.00 2.10 2.30 2.50 

12 ____________________ ' 4.10 14.90 9.20 i>.70 4.20 6.10! :3.70 2.70! 2.20 2.10 2.30 2.40 

13. __________ . ________ I 4. 20 12. 80 10. 20 6. 20 ' 6. 60 5. 10 , B. 60 2. !lO 2. <Xl 2. 00 2.fltl 2. 40 

}4________________ 5.20 10.10 R.70 6.90 5.90 4.60 I 6.40 3.00 2.00 i 2.00 2.50 2.40 
}5 ___________________ • 4.20 6.40 6.30 8.20 12.70 4.20 

1
~ 6.10 2.80. 3.50. 2.00 2.40 2.40 

16 ___________ -- ----- 3.80 5.50 5.90 10.10 9.00 4.00 4.50. 4.00' 4.70 2.<Xl 2.40 2.40 
n_______________ 3.6o H.5o i 5.60 6.30 6.10 3.90 IB.7o 4.Bo.i 5.30. 2.5o 2.30 2.40 
}8 ____________________ B.50 15.90 5.80 5.tl0 4.80 3.80. 3.40 4.70 4.(J() 12.50 2.70 2.30 
19 __________________ 3.30 14.60 5.00 i>.BO 4.40 3.70 8.20 i>.70 3.40:2.40 · 2.£0 2.30 

20 ____________________ 3.20
1

14.20 4.!!0 7.20 4.20. a.oo: 3.10 5.10 n.oo I, 2.30 2.7o I 2.80 

2L ___________________ 3.20 6.00 5.70 7.20 4.10 B.60 3.00 3.80 2.60 '2.30 2.60 I 2.00 
22 ____________________ B.20 :).50 8.20 fi.70 4.00 :3.80 2.90 3.10 2.50 2.20 2.ii0 2.60 

23 ___________________ :uo 5.10 13.10 5.10 

1
~ 3.00 i 3.60 2.£0 2.£0 2.40 2.10 2.40 2.00 

24 ____ ------- ------- 3.10 4.90 14.70 4.90 8.80 3.60 2.90 2.70 2.40' 2.00 2.30 2.60 
25 ____________________ 3.20 4.60 14.60 4.70 B.70 8.50. B.10 2.60 2.30 2.00 2.30 2.50 

26__________ 3.20 4.!)0 1i>.20 i ;).10 :l.60 .I 4.0013.00 2.50 2.80 2.00 2.30 3.00 
27____ 8.20 4.40 14.30 5.00 3.60 4.50 2.80 2.40 2.20 2.00 2.80 3.00 
28_________ 3.50 8.30 6.40 4.!l0 :~.60 1).00 2 .. 70 2.BO 2.10 2.00 2.30 2.80 
29________________ 3.70 7.00 4.60 8.60 I 5.20 2.70 2.80. 2.10 2.00 2.20 2.70 

30_--------- 8. 50 ·.------ _112. ()() 4. [J() B. 60 I 4. 70 B. 00 2. 30 2. 10 ' 2. 00 2. 20 ' 2. 50 
BL _____________ -- __ - _ 3. 90 1- _ _ __ _ _ 13. 50 5. 50 _ _ _ _ _ _ _ 4. 00 2. 30 2. 00 2. 40 

RaUng table fm· Chattahoochee River at HTest Point, Ga., from January 1 tu 
Decentber 31, 1903. 

Gage . h Gage D' h I Gage D' h height. Disc arge. height. 1sc arge. height. Isc arge. 
1--------- , _________ ! ___ I ___ _ 

Feet. 

1.0 
1.1 
1.2 
1.3 
1.4 

1.5 

1.6 
1.7 
1.8 
1.9 

2.0 
2. 1 

2.2 

Second-feet. 

935 
970 

1,000 
1,090 
1,180 

1,280 
1,380 
1,540 
1,600 
1,720 
1,840 
1,970 
2,100 

Feet. 

2.3 
2.4 
2.0 
2.6 
') , .. 
No I 

2.8 
2.9 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

Table same as that for 189H. 

I 

Second-feet. Feet. I Second-feet., 

2,240 
2,380 
2,530 
2,680 
2,840 

3,000 
3,170 
3,340 
3,700 
4,080 
4,480 
4,920 
0,370 

4.2 
4.4 
4.6 
4.8 
5.0 

5.5 

6.0 
6.0 
7.0 
7.5 
8.0 
8.5 
9.0 

5,880 
6,400 
6,940 
7,490 

8,040 
9,420 

10,800 
12,177 
13,560 
14,954 
16,400 
17,850 
19,300 

Gage 
height. 

Feet. 

9.5 
10.0 
10.5 
11.0 
12.0 

13.0 
14.0 
1;).0 

16.0 
17.0 
18.0 

m~,harge.l 

Second-feet. i 
I 

20,750 I 

22,200 : 

23,650 
25,100 
28,800 

33,410 
38,030 
42,630 
47,230 
51,830 
56,430 
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Estimated uwnthly di:·whul'ge of ( 'lw.ttalwoehee Biver at lT,.est Point, Ga., for 1903. 

LDrainage area, :l,800 square miles.] 

Month. 

January _______ . _ _ _ _ _ _ _ _ _ . __ 

February___ _ _________ _ 

March ____________ _ 

April 
May __ 

June. 
July _ _ _ _ _ _ ______________ _ 

August _____ _ 

September _________________ _ 

October __ _ 

November_ 

December __ 

The year __ 

Discharge in seeond-feet.. 
I 

Maximum.! Minimu1n. Mean. 

----- ------ --I 
:- ') • 0":') 8, ,)9,., 3, ·>-0 

66,090 3,890 
43,550 
29,720 
32,030 

28,340 
11.904 
9,972 

8,868 

2,530 
4,280 

3,340 

66,090 I 

7,765 
6,670 
4,480 
4,280 

2,840 
2,240 

1,840 
1,840 I 

1,840 
2,100 

1,840 

4,708 
21,593 

19,626 
12,345 
7,896 

9,976 
4,782 
4,203 

2,825 

1,988 

2, 485 I 

2,463 

7,908 

Run-off. 

Second-
feet per · Depth in 
square inches. 
mile. 

---

1. 43 1. 65 
6. 54 I 6.81 
- 9- I 6.86 o. o I 

3.74 4.17 
2.39 2.76 
3.02 3.37 
1. 45 1. 67 
1. 27 1. 46 

. 86 . .96 

. 60 I 
. 69 

. 75 .84 

. 75 . 86 

2.40 32.10 

CHATTAHOOCHEE RIVER AT OAKDALE, GA. 

ThiH station was established at Oakdale by Cyrus C. Babb on 
October 17, 1895. It is located at the Southern Railway bridge, 1 
mile above the mouth of Proctor Creek, 2 miles below the mouth of 
Peachtree Creek, one-fourth mile west of Chattahoochee, 1 mile east 
of Oakdale, and 8 miles northwe-st 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 dis
continued and the upper gage resumed and adopted by the United 
States 'Veather Bureau, the United States Geological Survey still 
receiving the records and making the current-meter discharge meas
urements at, this point. The gage now used is in two sections, the 
first, reading from zero to 8 feet, fastened to a willow tree 100 feet 
above the bridge on the left bank; the second, reading from 8 to 26 
feet, fastened to an ash tree 30 feet above the bridge on the left bank. 
It is set on the same datum as the old wire gage of the United States 
Geological Survey established at that point by :Mr. Babb in 1895 and 
above referred to. Its zero point is 753.5 feet above sea level. Dis
charge measurements are made from the railway bridge. 11 he initial 
point for soundings is the <>nd of the iron bridge on the right bank, 
upstream side. 



120 STREAM M"F~ASTTREMENTS IN Hl03, PART II. [xo. 98. 

Bench mark No. J is a rail mad spike in 1il1e noruer of the pier on 
the right bank 1:?. iW feet above datum of gage. Bench mark No. 2 is 
a large bridge spike, in a sycamore tree about 50 feet above the bridge 
on the left bank; it is at an elevation of 11 feet above the zero of the 
gage. Bench mark No. 3, determined by measuring down to the 
water, is the top of the iron girder, 40 feet from the initial point for 
soundings, on the upstream side of the bridge. Its elevation is 57.55 
feet above the zero of the 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 are fairly good, 
except at high stages, when the water flows through the trestlework. 
The observer is J. B. Austin. 

The observations at this station during 1903 have been made under 
the direction of J\1. R. Hall, district hydrographer. 

Discharge measurements of Chattahoochee River at Oakdale, Ga., in 1.903. 

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

Date. Hydrographer. Gage Discharge. height. 

Feet. , Second-feet. 

March 2 ____ . M. R.Hall ____ _ 9.95 9,787 
March 23 ___ _ J.M. Giles _ 21.85 33,617 
April 23 ___ _ E. C. Murphy __ _ 5.03 4,836 
June 2 _______ _ .T. M. Giles _______________ _ 12.20 12,481 

September 2 __ _______ do __ _ 1. 25 1,612 
October 7 _____ _ _ _____ do 1. 10 1,359 
November 5 _____ _ _ ____ do __ 1. 90 1,882 

Mean daily gage he1:ght, in feet, of Oha tahoochee River at Oakdale, Ga., jo1· 1903.a 

Day. 

1--------

2-----------

3----

4--------

5--------

6---------------

7---------
8-----------

9----------
l() _______ ------
n _________ 
12--------------

13---------------

14---------------

15-----------

16 ---------------
-----

Jan. Feb. Mar. ~ov. 
I 

2.60 H.OO Hl.40 1.00 

2.1'0! 2. \l() 12.00 

8.10 
I il.40 I 

7. '20 1.50 

I 

2.1'0 

I 

7.60 (i.60 2.00 

2.50 10.20 !i.HO 2.00 

2.40 6. 70 6.40 3.00 

2.60 7. 70 5. RO 2.00 

2.80 18.00 !i.HO ].;)() 

2.70 I fl. tiO !i.50 ]. 50 

2.50 7.80 7. 40 
I 

UlO 
a.ao 11.00 12.40 1. 30 

4.00 I 

16.00 15.00 1.50 
4. \lO 10. (i() 11.40 1. 40 

3.80 : 4. 70 7. 70 LMI 3.20 f>.SO 6.80 1. 20 

2.80 1 
fi. RO , 6.00 1.20 

I 

D<w. 

1.00 

1.00 

1.00 

1.00 

1.00 
l.(XJ 

1.00 

1.00 
1. no 
]. 20 

1.20 

1.00 

1. 80 
]. 50 
].f)() 

I 

1. 30 

Day. .Tan .. Feu. Mar. ! Nov.l Dec. - ------ 1--
17 _ 2. 50 

1

24. 00 I 5. 90 , 1. 30 1. 30 
HL_ _ _____ 2. ~ 25.60 4. ~0 1. ~0 ' 1. 30 
19 ______________ 2.20, 9.40 4.60 l.aO 1.30 

20 -------- 2.10 4. 90 5. 00 1. 50 1. 50 

21 ------ - - ---- - 2. 00 2. 70 11. 40 1. 50 1. 60 
22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2. 00 3. 00 lB. 00 1. 30 1. 60 

28 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 90 H. 20 21. 00 1. 80 1. 50 

24--------------' 2. 20 
25 ---- - 2. 50 
2() -------- 2.40 

27 -------------- 2. 00 
28--------------; 2.30 

29 --------------! 2. 70 
HO ______________ ! 4. 50 

:-n ______________ ' 3.40 

:no 
4.10 

23.40 

22.40 
8.80 
7.50 

6.80 
10.80 

16.60 

15.80 

1.20 1.50 
1.10 1. f)() 

1.20 1. 70 

1.00 1. 70 

1.00 1. 50 

1.00 1.50 

1.00 1.40 

1.30 

a Gage heights from April 1 to October 31 not reliable. 



HOYT.] APALACHICOLA RIVER DRAINAnE BARIN. 121 

Rotil1~1 fable foJ' ( 'l111ttai1111Wllee /-:/vel' at (Jake/ale, ( iu., fi'0/11 JanltCll'l/ 1 to Decem
her .1 1, ]!10.:. 

--

I Gage Gage D' h :I Ga~e Diseharge. I 

Ga~e 
height. 1 Discharge. height. Ise arge. ;1 height. :i height. DiElchargc. 

-F'eef. Second-feet. Feet. .. ~,o~,;~t~i·· F••' Feel. I SecOltd-feet. 

l.O 1,300 4.8 4,440 I l-!.6 16.0 17,940 

1.2 1,420 5.0 4,640 8.8 I 8,720 16.fl 18, 6;')0 

1.4 1,545 5.2 4,840 9.0 8,940 17.0 19,400 

1.6 1,675 ;), 4 0,040 9 •) 9,180 17.5 20,160 

1.8 1,810 ;), 6 0.240 9.4 9,420 18.0 20,960 

2.0 1,950 ;), 8 ;),440 9.6 9,660 18.0 21,800 

2.2 2,095 6.0 5.640 9.H 9.900 19.0 22,800 

2.4 2,245 6.2 5,860 10.0 10, 140 19.5 
I 

23,800 

2.6 2,400 6.4 6,080 10.5 10,740 20.0 25,000 

2.8 2,560 6.6 6,300 11.0 11,340 20.5 26,300 

3.0 2,730 6.8 6,520 11.5 11.940 21.0 27,800 

3.2 2;900 7.0 I 6.740 12.0 12,540 21.5 29.550 

3.4 3,080 7.2 6,960 12. :) 13,190 22.0 31,300 

3.6 3,260 7.4 7. 180 13.0 13.840 2.2. 5 33,050 

3.8 3.450 7.6 7,400 13.5 14,490 23.0 34,800 

4.0 3,640 7.8 7,620 14.0 15,140 23.f> 36,550 
4.2 3,840 8.0 7,840 14.0 15,840 24.0 38,300 
4.4 4,040 8.2 8.060 15.0 16.540 2t'i. 0 41.800 
4.6 4,240 8.4 8,280 1;),5 17.2-W 

------

Above 21 feet gage height the curve becomes a tangent with difference of 3•>0 
per tenth. 

Estimated monthly discha1·ge of Chattahoochee River at Oakdale. Ga .. for 1.(108. a 

January __ 

February 
March ____ _ 

Month. 

November __ _ 

December __ _ 

[Drainage area, L560 square miles.] 

Discharge in second-feet. 

Maximum. Minimum. Mean. 

4, 540 1 1.880 2,570 

43,£00 2.480 9,710 

36,200 4.240 11,501 

2,730 1,300 1' 567 ~ 

1,740 1,300 1,483 
I 

Run-off. 

Second- I 

feet per Depth in 
square inches. 
mile. 

1. 65 1. 90 

6.22 6.48 

7.37 8.51 

1.00 1.12 

. 95 1.10 

a Gage heights from Apr. 1 to Oct. 31 discarded because they were unreliable. 

CHATTAHOOCHEE RIYER NEAR NORCROSS, GA. 

This station was established June 10, HJ02, by l\L R. Hall. It is 
located at Medlock's toll bridge, about -±t miles north of Norcross, 
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Ga. This point is above tlu~ mouth of .Johns CrPek and below the 
mouth of Sewannee Creek. A. vertical section of gage, reading from 
zero to 8 feet, is attached to an oak tree on the right bank of the 
river, 100 feet above the bridge. A chain gage was established 
:March 1±, 1903. The center of the pulley is 28.32 feet above the 
zero of the gage, and the length of the chain from the end of the 
weight to the marker is 28.75 feet. The gage is read once each day 
by \V. 0. )ledlock, the bridge keeper. Discharge measurements are 
made from the downstream side of the single-span bridge and its 
approaches. The initial point for sounuings is 50 feet to right of the 
eenter of the downstream tubular pier on the right bank. The channel 
is slightly curved for GOO feet above and 700 feet below this station. 
The current is sluggish at low stages. The right bank is high and 
will overflow only for 50 feet from tne water's edge; the left bank 
will overflow for about 800 feet ~t a gage height of from 16 to 18 
feet. The bed of the stream is sandy and probably changes. 

Bench mark No. 1 is the top of the iron pier on the right bank, 
dowstream side. Its elevation is 27 feet above gage datum. Bench 
mark No. 2 is a copper plug set in a stone post set flush with the 
surface of the ground at the side of the road just outside of the toll 
bridge on the right bank. The post is on line with the downstream 
side of the bridge and is 1±5 feet from the center of the pier at the 
right-bank end of the bridge. Its elevation is 26.02 feet above gage 
datum. 

The observations at this station during 1903 have been made under 
the direction of J\1. R. Hall, district hydrographer. 

Discharge measurements of Chattahoochee River near Norcross, Ga., in 1903. 

Date. 

January 9 ______ _ 

March 14 ______ _ 

May 5 _ _ _ _______ _ 

May 29 ________ . 

June 26 

July 17 ___ _ 

I

I 

Hydrographer. 

_

1 

l\L R. HalL _ _ ___________ _ 
. ____ do ___________________ . 

__________ do ___________________ _ 

J. M. Giles __________ . ____ _ 

______ do __________ ·---------

. M. R. Hall _ _ ____________ _ 
Do _______ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 

August 19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ do _ _ _ _______________ _ 

Do _____________________ 
1 

_____ do _________________ _ 

~: ~ ~ ~--- ----~- ~ ~ ~~~_I_~-·-~~: ~~r~~-~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~. 
i 

September 2G __ _do ___________________ _ 

October 23 ____ _ _ _____ do ____________________ ' 

November 25 _ _ _ _ _ _ _ _ _ _ _ _ _ _do 
I Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~- ____ do ______ -

---~--

I 

Gage 
I Discharge. height. 

Feet. ! 8econd-j~et. 
2. 70 . 1,837 
5. 35 . 4,940 

4.08 3,543 

3.15 2,378 

3.13 2,447 

3.06 2,254 

3.06 2,255 

3.15 2,337 

3.05 2,288 

3.15 2,281 

3.05 2,203 

2.06 1, 197 

1. 94 1,078 

1. 95 1,062 

1. 95 : 1, 071 
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JJ;Iean daily [JWJI' lieiyld, in feet. of Chattahoochee Ri1·er uear Norcross, Ga., for 
l !)();j. 

-------- ----"' ____ _ 
. I : I - I . 

Day. Apr. May.· June. July., Aug. Sept. Oct. Nov. Dec. 
------------ --------

L ..... -·--------- 2.90
1

14.10 7.00 14.CO 4.50 3.20 3.10 2.10 2.00 1.90 1.90 
2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2. 80 7. 00 6. 00 4. 00 !UO 3. 10 2. 60 2. 00 2. 00 2. 00 1. 90 
:L________________ 8.20 5.60 :).50: 4.00 7.50 3.30 6~10 2.00 2.00 2.70 1.90 

4__________ 5.20 5.00 5.40 I 4.20 4.00 3.20 3.60 2.00' 2.00 2.BO 1.90 

5 ..... ------·------ 8.30 4.70 5.10 4.10 !UO I 8.10:3.20 2.20 2.00 2.40 1.90 
6____________ 4.90 4.80 4.80 3.90 11.20 i 3.0012.80; 2.10 2.00 .2.70 1.90 
7________________ 4.80 4.60 4.70 3.80 7.30 3.50. 2.60 2.00 '2.00 2.20 1.90 

8___________ 10.60 UiO 5.80 3.80 5.50 3.10 2.50 2.00 2.00 2.10 1.90 

9............ 1'.60 5.80 7.90 8.80 4.70 8.30 2.40 2.30 2.20 2.00 1.90 
10. _ _ _ _ _ _ 5. zo 5. oo 5. 40 1 a. m 

1 
4. 40 2. 90 2. 40 2. 20 2. 20 2. oo 2. oo 

ll____________ 6.40 8.70 5.00 I B.60! 5.10 3.20 2.40 2.10 2.00 2.00 1.90 
12__________ 11.10 · ll.:iO UlO I :160 4.90 8.30 2.70 2.00 2.00 2.10 1.90 

13 ................ ------ 6.20 6.40 3.70 4.10 6.80 2.50 2.00 1.90 2.00 2.00 
14 ______________________ 3.40' 4.90 5.50 3.80 3.90 4.60 2.50 1.90 1.90 2.00 2.10 

15 ______________________ 3.20' 4.80 5.10 7.80 3.90 3.70 3.60 8.:20 3.60 1.90 2.00 2.20 

16 ........ -------------- 3.00 I 4.50 4.80 5.90 3.70 3.60 3.20 3.20 4.90 1.90 2.(X} 2.00 
17 ______________________ 2.90 I 14.9o 4.tio il.4o 3.60, 3.5o 3.oo 4.3o 3.6o 2.oo 2.00 1.90 

18 ..... ----------------- 2.80 1:3.70 4.iJO iJ.lO :3.50 I :3.50 :3.00 5.00 2.80 2.20 2.30 1.90 
19__________________ 2.70' 5.90 4.80 4.90 3.40 3.50 2.90. 8.50 2.40 [2.20 2.f>O 1.90 

20 .. ··----------------- 2.60 5.10 4.20 4.80 3.40 3.40' 2.80' 2.70 2.3012.00 2.10 1.90 
21.. ______________ ... 2.illl 4.70 5.m 4.110 8.40 3.30 2.80 2.fiO 2.20:2.00 2.00 2.20 

22 ................. ---- 2.70 4.40 8.00 4.ti0 3.40 3.30:2.70 2.50 2.20 2.00 2.00 2.30 
23. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2. 60 4. 20 16. 70 4. ;,o a. 30 a. 20 2. 70 2. 40 2.10 1 1. 90 2. oo 2. 10 
24 ______________________ 2.50 4.00 19.40 4.40 3.20 8.20' 2.60 2.30 2.10. 1.90 2.00 2.00 

25 _______________ ------ 2.70 3.90 9.00 4.30 3.20 3.10 2.60 2.30 2.10 1.90 2.00 2.00 
26 ______________________ 2.70 3.80 6.40 4.40 :uo :uo 2.50 2.20 2.10 1.90 2.00 2.20 

27 ------------------·-- 2.60 3.7o. 5.80 4.40 :no 4.00 2.50 2.20 2.10 1.90 2.20 
28 ________________ ·----- 2.70 8.60 5.50 4.20 :3.10 3.80 2.50' 2.10 2.10 1.90 2.00 
29 ______________________ 3.60 5.40 4.10 3.10 3.70' 2 . .'i0 2.10 2.00 1.£0 2.00 

30 __________ ------------ 4.00 10.00 4.00 3.50 3.50 2.50 2.10 2.00 1.90 2.00 

31 ______________________ :3.20 -----~1-~0 1------ 5.20 2.60 2.30 1.110 1.90 

Rating table for Cll(ltfahoochee River near 1Vorcros.'5, Ga., frmn January 9 to 
December 31, 190.?. 

Gage 
height. 

Feet. 

1.9 

2.0 

2. 1 
2.2 

2.B 

2.4 

2.5 

2.6 

2.8 

Di,;eharge. 

8econcl-feet. 

1,0H> 
1,120 

1,225 

1, 330 

1.435 

1,540 

1.645 
1. 7f:i0 
1.860 

1,970 

Gage 
height. 

Feet. 

2.9 
3.0 

3. 1 

8.2 

3.8 

3.4 

3.0 

3.6 
3.7 

3.8 

D . h Gage 
1 

n· h I Gage 
lR<' arge- height. ~~~-arge.j_h_e_ig_h_t_. 

Secuncl-feef. Feet. Second-feet.:' 

3, 205 ii 2,080 

2, 190 

2,300 

2,410 

2,520 

2,630 

2,745 
2,860 
2,975 
8,090 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 
4.7 
4.8 

I

I!, 3,320 

3, 440 1 

3, 560 1 

3, 680 I 

3, 800 I 

3,920 

4,045 
4,170 

4,295 

!i 
ii 

Feet. 

4.9 

5.0 
5.1 

5.2. 

5.3 

5.4 

5.5 
5.6 
5.8 

6.0 

No measurements have been made above gage height ll.35. 

Diseharge. 

Second-feet. 

4,425 

4,555 

4,685 

4,815 

4,945 

5,075 
5,210 

5,345 

5,615 
5,885 
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Esti111atr'l 1/IOitthlydischarge of Chattnlwoehee Rh•er· Twar Nor('J'oss, a-u.,for 1.<10.1. 

Diseharge in >~econd-feet. 

Month. 
Maximum. Minimum. Mean. 

January 9-31, 23 days ___________________________ _ 3.61.1 
February, 19 days a _ ____________________________ _ 

March, 19 days a__ _ _____________________ _ 

April, 26 days a__________ _ _____________________ _ 

May _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4, 81.1 
June, 25 days a _ _ _ _ _ _ _ _ _ _ _______________________________ _ 

July _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7, 005 ~ 

August _______ . _____________ . ________________ . ___ _ 

September ______________________________________ _ 

October ___________________ _ 

November _______ _ 

December __ 

6,020 
4,425 

1, 330 ' 
1,860 I 

1,43.5 I 

1, 645 2,281 
1,970 

3,560 

3,320 I --------

2,300 I 2,923 
2,300 1- --- ----
1,64;") 2,343 
1.225 2,055 
1,015 1,466 
1,015 1,103 
1,015 1,222 
1,015 1,110 

a Higher discharges omitted because o~ lack of high-discharge measurementt-l. Maximum and 
mean for February, March, April, and June not known. 

CHATTAHOOCHEE RIVER NEAR GAINESVILLE, GA. 

This station was established on June 26, 1901, 3t miles northwest 
of Gainesville, at Thompson's bridge. The gage as originally estab
lished was a 15-foot vertical rod, graduated to feet and t,enths. It 
was on the right bank about 50 feet below the bridge. 

A standard chain gage is attached to a beam on the upstream side 
of the bridge about 160 feet from the initial point for soundings. The 
length of the chain from the end of the chain to the marker is 34.68 
feet. During 1903 the observer was Jack Elrod. ~rhe bridge from 
which discharge measurements are made is a three-span wooden struc
ture supported on stone piers. At low water nearly the whole of the 
river flows through the center span, which is 100 feet long. It 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 initial point for soundings is the end of the bridge on the left
bank upstream side. The channel is slightly curved for 1,000 feet 
above and below the station. The bed is of sand and is very change
able. 

Bench mark No. 1 is the top of the downstream wooden stringer 
supporting the bridge floor, about 2 feet to the left of the first stone 
pier on the left bank. Its elevation is 31 feet above gage datum. 
Bench mark No. 2 is the first plank of the bridge floor on the right
bank downstream side. Its elevation is 28.70 feet above gage datum. 
Bench mark No. 3 is a cut on a rock on the south side of the road 
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about 40 feet from the 8nd of tlu~ road on the right bank. It eleva
tion is 31 feet above gage datum. Bench mark No. 4 is a copper 
plug set in soli<l rock on the hill about 50 feet from the river and 
115 feet downstream from the bridge on the right bank. Its elevation 
is 42.73 feet above gage datum. Bench mark No. 5 consists of five 
large nails in a walnut t~ree on the north side of the road, 175 feet 
from the left-bank end of tht> bridge and. about 6 feet above ground. 
These nails are at an elevation of 2fl.58 feet above gage datum. 

The obsmTations at this station during lfl03 have been made under 
the direction of 1\I. R. Hall, district hydrographer. 

Discharge meosnreuteltf:-; of Chattolwoehee Rivet· 11eur Uainest•ille, (}a .. in .l9UJ. 

DatP. 

January 10_ 

March 28 ____ . ____ . 

April 24 ______ _ 

Do _____________ _ 

May 4_ _______ . _ . _ . _ 

J nne 20 _____________ .. 

August L ____ _ 

August 29 __________ _ 

September 20_ 

December n 

Hydrographer. 

M. R. Hall 

.J. l\1. Giles _ 

M. R. Hall_ 

E. C. Murphy_ 

M. R. Hall 

.J. M. Giles 

F. A. Murray _ 
_do __ 

__ do __ 

M. R. and W. E. Hall_ 

.. _I 

Gage Discharge. height. 

Fl-'1-'f. 81-'cond-feet. 

3.09 
I 

958 

i). 43 2.670 

4.80 2,248 

.).10 2,195 

4.87 2.234 

:~. 40 1,519 

i3.16 1.052 

2.52 677 

2.43 728 

2.22 i 531 

1Wean daily gage height, in feet, (~t Chattahoochee River nem· Clair. esville, CJa., 
(01' .190.'/. 

Day. Mar. Apr. 
~-

L_ ii.IJO 6.10 4.fi0 7.00 3.60 ! 2.60 2.40 2.20 2.20 

2------------· B. 70 6.00 5. 70 4.50 18.20 3.60 ! 3.10 2.60' 2.30 2.80 2.10 
3 __ i3. 70 4.40 4.60 5.50 4. 70 9.00 3.50 ! 3.20 I 2.60 ~ 2.80 2.50 2.10 
4 ______ 4.20 1.40 4.20 5.40 4.RO 6.50 3.5G 3.20 2.60 2.80 

I 
2.60 2.10 

I J 

5 __ a. !lO fi.OO 4.00 5.BO 4. 40 10.60 3.50 8.10 2.60 i 2.30 2. 70 2.10 
6 ______ il.60 4.50 5.10 IUO 4.20 6.20 8.80 :3.10 2.60 I 2.30 2.70 2.20 
7 ____ - :-3.40 4. \l() 4. 70 5.00 4.20 5. 90 3.40 3.00 2.60 2.:-lO 2.!i0 2.20 
8_ - 8.40 11.20 5. 70 R.60 4.20 ii. i\0 8. 40 8.00 2.60 2.60 2.30 2.20 

9 8.20 fi.40 5. 4JJ 5.70 4.20 5.40 3.40 2.90 2.60 2.40 I 2.80 2.20 
10 ______ -- ---- I a. 10 ;).80 fl.OO 1 5.50 4.10 5.10 3. 40 2.80 2.60 2.40 2.30 2.20 -------

ll ______ - !l.OO 12.]0 12.90 5.40 4.00 ;).00 3. 70 4.10 2.60 2.30 2.30 2.20 

12_--- -- ------ 5.40 H. 70 7.m 
i 5.10 a.oo' 4. 30 fl.30 2. !}f) I 2.fi0 2.20 2.40 2.20 

13 ______ --- 4.10 5.40 fi.OO 115.HO 4.00 4.00 
I 

ci,50 a. 20 2. GO 2.20 2.40 ;?. fJO 

14 a.m i'i.OO :). 10 , H. 70 4.HO' -t.m 3. 70 B.HO 2.HO 2.20 2.40 2.60 
];) ____ :-3.60 4.20: 5.00 I ti. !iO 4.10 B. 90 B. 50 4.10 li.UO 2.20 2.:-l(J 2.30 
lti ______ 3.50 \l. \lO .J..\J() 5.RO 4. (X) 

I 

il.!lO 8.40 7.50 4.70 2.20 : 2.20 2.20 

17---------------- ---- 3.50 15.ti0 4. 70 :).50 4.00 a. so 8.40 5.80 3.90 2.20 
I 

2.40 2.20 

18_- -------------- ____ , 3. 40 : 7.10 4.fJO j 5.30 4.00 3.80 3.20: 5.00; 3.1o I 2.2o I 3.1o 2.20 
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j}J"ean daily gage height, injeet, of Chattahoochee Ril'P1', etc.-Continued. 

Day. Jan. I Feb. I Mar~-~--:~;l~ay. 1~une. 1 ;:l;.r~~~~~ Sept. I Oct.INov.l Dec. 

3. oo .>.<o . 4 .• ; 1-;, .. 10 ' 4. uo -;..oo :uo I a~w '-,;.;; 2. oo I 2."' ' 2. 20 

:UlO 4.10 5.40 3.90, 3.80 3.10 .).00 2.60 2.20 12.30 2.60 
7.70 5.10 3.90 3.70 3.10! 3.20 2.60 2.20. 2.30' 2.60 

22 ______ ------------- 10.50 5.00 3.80 3.70 fl.10 I 3.00 2.60 2.20 2.30 : 2.50 
23 ________________ ---- fl. 20 25.20 4.80 3.80 8.60 3.00 2.90 : 2. 00 • 2. 1(1 2. :JO I 2.30 
24 _____________ 3.20 \1.40 4.80 3.80 3.60 3.00 i 2.80 2. 60 2. 10 ! 2. 30 2.30 

25 ____ ------------ ··--- :3.10 7.00 4.RO 3.70 3.50 3.00! 2.80 2. 50 2. 10 2. 20 2.40 
I 

2. 70' 2.50 2.10 26_ ------------------ a.IO fl.30 4.80 3. 70 3. 70 3.oo I 2.20 2.40 
27 ______ ---------- 5.90 4. 70 3. 70 4.50 2.9o I 

2. 70 2.10 2.20 2.30 
28 ________ ------ 5.50 ; 4. 70 3.00 4.00 2. 90 I 

:>..60 2.20 2.30 
29 ____ ------ 6.90 4.60 a. flO 3.80 2.90 ' 2.60 2.30 
30 ______ 12.20 • 4. 60 I 3. 70 3. 70 2.30 
31 ______________ 8.20 ------- 5. 40 2.30 

I 
-------

Rating table for Chattahoochee River near Gainesville, Ga., for 1.901, 1£JO:!, 

and 1903. 

I .. I 
! Discharge. 

Gage Discharge. I 

Gage Gage Gage 
height. height. I Discharge. height. ' Discharge. height. 
--- --- ----------

Feet. Second-feet. Feet. Second-feet. Feet. 'Second-feet. Feet. :Second-feet. 

2.0 350 5.6 2,690 9 9 ·"' 5,030 14.0 8,150 
2.2 480 5.8 2,820 9.4 5,160 1.5. 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 3,410 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 14,6-30 
4.2 1,780 7.8 4,120 11.4 6,460 2.5. 0 15,300 
4.4 1,910 8.0 4,250 11.6 6,590 26.0 15,950 
4.6 2,040 8 •) 

·"-' 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 i 2,300 8.6 4,640 12.3 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 9.0 4,900 13.5 7,825 31.0 19,200 

---- - -
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Estimated monthl!J rlisclwrge (~l Chattalwoclwe River uear Gainesville, Ga., 
for l[)o.J. 

[Drainage area, ii4-t ;;quare milPs.] 

Month. 

~-- ~----~~-- . -~---------~---~i 

January. __ _ 

February __ 

March ____ _ 

April __ 

May---------------------
June __ 

July __ 

August 
September __________________ _ 

October _________ _ 

November. __ _ 

Decemher __ 

The year ______________ _ 

Discharge in seeond-feet. 

::.VIaximum. Minimum. • Mean. 

2,950 

9, 190 
1;"),±30 

9,320 

2, i560 
7,630 
3,1Jf> 

3,925 
2,950 

7±0 

1. 0615 

740 

1, 06.'5 

1.325 

1,650 

2,0±0 
1,390 

1' 325 
935 
7±0 
610 
±15 

480 

415 

41;'5 

1,44-2 

3,247 

3,602 

2,861 
1,709 
2,361 
1,273 
1,258 

883 
497 

599 
53;') 

1' 689 

----------

Run-off. 

Second-
I 

feet per I Depth in 
Rquare i inches. 
mile. 

! 

2.65 3.06 
5.97 6.22 

6.62 7.63 
5.26 5.87 
3.14 3.62 
4.34 4.84 
2.34 2.70 
2.31 2.66 
1. 62 1. 81 
. 91 1. 05 

1.10 1. 23 

. 98 1.13 

3.10 41.82 

MISCELLANEOL"S .:VlEASL_-:-RK\lENTS IN APALACHICOLA RIVER DRAINAGE 

BASI:\'. 

ClwUahoochee River.-This stream 'vas measured at Bull Sluice, 
near Roswell (J\Iorgan Falls post-office), ,Ga. The gage was main
tained by the engineers in charge of construction of the dam. 

Discluuye meosul·eme11ts of Clwttalwochee River at Bull Sluice, uear Roswell 
(Jiorgan Falls post-o.ffice), Ga. 

Date. 

January 8 ________________________________ _ 

July 2L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ . _ _ _ _ 

October 22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

November 28 ___________________ . __ _ 

------lf>age he':ht I Diecb_a_rg_e~ 
i l<'eet. Second-feet. 

----.------I 13. 90 5, 979 
11.25 

10.36 

10.40 

2,427 
1,359 

1,284 

Little Rh·er.-This stream ·was measured helow Dunlap's mill, near 
Gainesville, Ga. 
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Disehurue measurements of Little .Rive;· below Dunlap's mill, near Gainesville, 
Ga., 1903. 

August 2H __ 

September 2-•)_ 

Date. h~4,'L"t I ~':barge 
Feet. Secrmd-feet. 

2. 52 I 83 

2.40 82 

~y,:r-kajuck ( 1n~~k.-At Oakda~e, Ga., this stream 'vas discharging 
~2 second-feet. on September 22, 1!H)iL Oakdale gage, 1.25 feet. 

Snake Crf:'ek.-Kear Banning, Ga., this stream was discharging 27 
second-feet on Uetober 27, 1£103. 

Chestcdee Ricer.--?Si ear Dahlonega, Ga., this stream was discharging 
1,284: second-feet on October 29, HJ03. 

Peachtree Ci'Pek.--~ear Clarkston, Ga., this stream was discharg
ing 4:.6 second-feet on December 21, 1903. 

KincluJjoonee Ct·eek.--At highway bridge 1 mile west of Leesburg, 
Ga., this stream was discharging 635 second-feet on December 24, 1903, 
when the water surface was 19.39 feet below top of iron pier on right 
bank, downstream side of bridge. 

J!~wkaleP Creek.-At wagon bridge 2 miles east of Leesburg, Ga., 
this stream was discharging 522 second-feet on December 24, 1903, 
when the water surfaee was 12.2~ feet below top of center pier, upstream 
side of bridge. 

: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: 
Beginning at the headwaters, Cartecay and Ellijay rivers unite at 
Ellijay, Ga., to form 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 Alabama River; and not far from the coast the Tombigbee 
unites with the Alabama to form Mobile River, which flmvs into Mobile 
Bay, an arm of the Gulf of }Iexico. 

Cahaba River is the principal tributary of the Alabama and joins it 
about 10 miles below Selma. Tiillabee Creek flows into Tallapoosa 
River just above Sturdevant and near Alexander. Talladega Creek 
is a tributary of the Coosa. 
TomhigbeE~ HivPr rise:-~ in tlw northeastern part of }lississippi and 

enters Alabama in Pickens County. Its prineipal tributary is the 
Black V\Tarrior, which is formed by the junct,ion of :Mulberry Fork 
al.J.d Sipsey Fork. Locust Fork enters the Black 'Varrior ::-;ome dis
tance below the junction. During Hl03 the followin~ stations were 
maintained in this has in under the supervision of M. R. Hall: On the 
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Cahaba at Centerville, Ala.; on the Alabama at Selma and at Mont
gomery, Ala.; on Choccolocco Creek near Jenifer, Ala.; on the 
Tallapoosa at Milstead and at Sturdevant, Ala.; on Hillabee Creek 
near Alexander, Ala.; on Talladega Creek at Nottingham, Ala.; on 
the Coosa at Riverside, Ala.; on the Black Warrior at ·Tuscaloosa 
and near Cordova, Ala. ; on the Black 'y arrior (Locust Fork) at Palos, 
Ala.; on the Coosa and Etowah at Rome, Ga.; on the Etowah at 
Canton, Ga.; on the Coosa·wattee at Carters, Ga.; on the Tombigbee 
at Colnm bus, Miss. 

CAHABA RIVER AT CENTERVILLE, ALA. 

The st.at.ion was established on August 7, 1901, and is situated at 
the iron highway bridge one-fourth mile west of Centerville, Ala., onA
half mile above the :Mobile and Ohio Railroad bridge. The bridge is 
a single span supported hy tubular iron piers. 

The chain gage is 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, down
stream side. The length of the chain from the end of the weight to 
the marker is 51.35 feet. The observer is Clyde Lowrey.· 

The channel is straight for 1,500 feet above the station and for one
half mile below. The current is swift. The right bank overflows at 
extreme high water. The left bank overflows only under t.he approach 
to the bridge. The bed is nearly all rock, and there is but one channel. 

Bench mark No. 1 is the downstream end of the crossbeam 100 feet 
from the initial point for soundings and is 42.85 feet above gage datum. 
Bench mark No. 2 is a copper plug set in a solid rock ahout 6 feet 
from the edge of the water and 250 feet below the bridge on the left 
bank. Its elevation is 6.44 feet above gage datum. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge rneasurernents of Cahaba River at Centerville, Ala., in 1903. 

Date. ' Hydrographer. 

-~·~1----
April 8 ___________ . ____ ! J. M. Giles _______________ _ 

April 9 ________ . . __ . _ _ _ _ .. ___ do ___________________ _ 

June17 ___________________________ do __________________ _ 

June 18 __ . __ . _____ ' _____ do ___________________ _ 

July 20 ___________ _ _ _ _ _ _ ____ do ___________________ . 

July 2L _ _ _ _ ___ _ 

September 28 ___ _ 

eeptember 29_.--
November 9 __________ . 

November 10 __ _ 

: : :I : : : ;: : • • • : : • • • ---• --: -! 

__ 

1

. _____ do . __________________ -~ 
_ _ _ ___ do ___________________ _ 

Gage 'I height. Discharge. 

Feet. 
;), 15 

6.65 I 

2. o5 I 

2.00 
3.23 

2.36 
1. 31 
1. 30 
1. 32 
1. 40 : 

I 

Second-feet. 

1,637 

2,225 
416 

394 
757 

516 

212 
218 
203 
223 

-------------------
IRR 98-04--9 
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lJJean daily gage height, in feet, of Cahaba River at Centerville, Ala., for 1903. 
----·-------,--,---------,---

Jan. Fel>. Mar. Apr. >lay. ( une.I,J uly.l Aug: I Rept. Oct. I Nov. Dec. Day. 

1 ______ -- ----

2 .. -. ------------
3 ______ ---------- ... o 6.40 12.60 !1.80 :~.00 2.70 2.10 4.60' 1.50 1.20 1.50 1.40 

5. £() ii. b() 2:3. bO b. 20 :l. ()() 2. 80 12. 40 II 4. bO 1. iiO 1. 30 i 1. 60 1. 40 
?·:o I 4.9o 1s.1o 7.m RIO 12.10 2.20 6.10

1 

L.>o 1.20, 1.60 1.40 

4________________ 7.40' 8.80 1:3.00 5.80 2.!l0 2.RO 2.10 3.o:1 1 1.50 1.30 i' 1.50 1.40 
' ' I I I 

5--------------------' 6.10 12.90 13.30 ii.10 i 2.1-\0 2.90
1

2.00 2.90, 1.50 1.30 1.50 1.40 

5.60 112.00 11.10: 4.90 I 2.70 2.90' 1.90 I 2.40 I 1.50 1.30 I 1.50 1.50 lj ______ ----------

:: :~ ! :~: ~~ 1:: ~~ :: ~~ ~: ~~ :: ~ I ::: II' ~: ~~ II' ~: ~ ~:: I ~: :~ ~:: 
4. 30 26. 80 15. 10 6. 60 3. 00 3. 40 12. 80 ' 2. ~ ' 1. 40 2.10 i 1. 30 1. 51) 
4.10 20.50 12.4016.80 2.80 2.80 2.90' 3.10 1.4011.80 1.30 1.50 

9.---------.- ----
10 ...... ----------

7----------------

11. ______ --.- --- 10.60 22.00 16.80' 5.60 2.70 2.90 I 2.80! 2.10 1.40 11.60 I 1.40 1.50 

12---------------- ___ 14.70' 20.50 1~.80 
1

5.::0 3.30 2.8012.90 1.90 1.40 1.50 I 1.60 1.50 
13______________ 11.30 

1

16.90! h20. 4.60 5.00 2.50 2.80 

1

. 1.90 1.40 1.50 

1

1.70 1.50 

14______ 7.90 11.1'0' lUiO fi.SO 12.90 2.40 2.80 1.80 1.60 1.50 1.60 1.60 

6. 50 9. 60 13.90 5. 70 i 17.80 2. 30 2. 30 2. 70 1. 70 1. 40 1. 50 1. 60 

5. 80 I 2"2. !JO 12.20 4. 00 I 17.70 2. 20 2.10 I' 3. 50 1. 70 1.40 1. 30 1. 60 
17____________ 5.30 26.40 I0.9o 4.4o 'I 9.4o 2.10 2.co s.1o 1.60 1.40 l1.3o 1.60 
18______________ 4.90 I 24.50 8.20 4.20 7.20 2.00 2.00: 4.70 1.60 1.40 1.30 I 1.50 

19________________ 4.60 16.60 7.:30 4.00 I 5.80 2.00 2.80 3.80 1.50 
1

1.30 11.40 1.50 

2() ____________________ 4.:10 12.40 G.80 ~-~0 I 4.90 1.90 I 3.80 i 3.40 1.50 I 1.30 1.41 1.50 

21. ..... -------------- 4.20 9.90 G.ao ;J.;JO 4.40 l.!JO' 2.30
1 

2.7011.60
1

1.30 1.40 1.50 
22________________ 4.00 R.10 7.m 5.10 4.00 2.70 1.90 2.40 1.60, 1.0011.30 1.60 

23 ...... -----· ---- 3.90 7.30 I (\.8() 4.:J() 3.70 8.40 }.7() 2.20 1.5() 11.30 1.30 1.60 

24______ 3.so 6.7o I 6.80 a.!JO 3.50 2.60 1.601 2.10 1.50' 1.00 1.40 1.60 
25______________ 4.00 5.80 ~-90 :-uo I a.2o 2.80 2.40 2.00 1.50 1.30, 1.40 1.10 
26 ... _________________ 3.80 5.20 I a.40, .3.60 3.10 2.90 1.70 1.9() 1.50 I 1.80 1.40 2.00 

27---------.---------- 3. 80 5. 90 I ~- 10 I :-l. 50 'I 3. ()() 3. 40 1. 70 l. 80 l. 50 11. 30 I' 1. 40 1. 90 
28-------------------- 6.00 27.20 ;J.]() 3.30 2.90 3.80 1.60 1.80 1.40 1.30 1.40 1.70 
29______________ 6.40 6.30 :-3.20 2.80 3.10

1

1.60 I. 1.60 1.30. 1.30 1.40 1.50 
30 ____________________ 6.20 7.7o 8.00 2.10 2.60 1.50 1.50 1.30 l1.so 11.40 1.50 
31._ __________________ 5.9o 9.2o 2.9o ______ 

1 

5.7o I 1.50 _______ 
1 

1.50 ______ 1.50 

Rating table for Cahaba RZ:va at Centerville, Ala., from January 1 to December 
31, 1903. 

-

I 
. . I Gage I . : Gage I . Gage I 

I Gage I Discharge. height. height. D1schar g~ . 
1 

~ei:_~t- 'D,,.,harge. height. I D=harge. 
___ ! 

Feet. :Second-feet. Feet. Second-! eet. ·1 Feet. [ 8econ:;;~:; ---;:::-- ~~cond-feet. 
1.0 143 1.9 365 2 .. 8 676 

I 

3.7 1,035 ! 

1.1 163 2.0 397 2.9 715 
I 

3.8 1,075 
1.2 184 2. 1 430 3.0 755 3.9 1,115 

1.3 206 2.2 463 3.1 79:) 4.0 1. 1.55 

1.4 229 2.3 497 3.2 I 835 4. 1 1,195 

1.5 253 2.4 532 3.3 I 875 4.2 1,235 

1.6 279 2.5 ii68 3.4 915 4.3 1,275 
. 

1.7 306 2.6 604 3.5 955 4.4 1,315 
1.8 335 ') ,., 

,.;,I 640 3.6 
I 

995 
-------

Table is made from measurements between gage heights 1.30 and 6.65 feet. 
Above 3 feet gage height the difference is 40 per tenth, 
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Estimated monthly dischm'ge of Cahaba River at Centerville, Ala., for 1903. 

[Drainage area, 1.040 square miles.] 

Month. 

,January____ _ _ _ _ _ ________ _ 

February ________ . __ _ 
March _ _ ___________ _ 

April _________ _ 

May ____ . _ _ _ _ _ _ __________ . _ 

June ____________________ _ 

July _ . _ _ _ __________________ _ 

Discharge in seeond-feet. 

I I I . 

I Maxim,~L I "'~=~~ 
! 

5,435 .t 

12,195 I 
9,075 
2,835 

6,67G 
915 

1.07:> 
1, ;)1,') 

1.595 
755 

640 
365 

253 

Mean. 

1, 940 II 

5, 412 ~ 

3,849 
1,514 

1,518 

August _____ _ --- ---- ---- i 

1. 83i) 
1,995 

306 

676 
306 
397 

253 

648 
560 
721 

Septen1ber _______ _ 

October. ____ _ 

November __ 

December __ 

The year __ 

206 
184 
206 
229 

--~--1----

12,195 184 

252 
243 
237 

268 

1,430 
-- ----·-----

ALABAMA RIVER AT SELMA, ALA. 

Run-off. 

Seeond-
feet per Depth in 
square inehes. 
mile. 

1. 87 2.16 
5.20 5.41 
3.70 4.27 
1. 46 1. 63 

1. 46 1. 68 
.62 .69 
.54 . 62 
.69 .80 
. 24 .27 
. 23 .27 
.23 .26 
. 26 .30 

1. 38 18.36 

This station, which was originally _established by the United States 
Engineer Corps, is now maintained by the United States \Veather 
Bureau. The station is at the iron· highway bridge one block from 
\Vater street, Selma, Ala. The gage is in t\vo sections. ~rhe first 
section, reading from -3 to + 5.1 feet, is fastened to t,he lower side of 
the cofferdam on the second pier; the upper section, reading from 5.1 
to 55 feet, is bolted to the draw pier. Discharge measurements are 
made from the bridge and the trestle approach on the left bank. The 
initial point for soundings is the end of the drawbridge on the right 
bank, upstream side:' The channel above the station is slightly 
curved for 1,000 feet and straight for 2,000 feet below the station. 
The velocity is good and the current is regular. The right bank is 
high and rocky and will not overflow. The left bank is high, but 
overflows at extreme high water. The bed is mostly soft blue rock, 
and the water is confined to one channel. 

Bench mark No. 1 is an iron bolt driven into the rock bluff 182 feet 
from the first pier on the road lf'ading to the boat landing; its eleva
tion is 26 feet above the zero of the gage and 88 feet above mean sea 
level. 
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Bench mark No. 2 is the top of the capstone of the pivot pier. Its 
elevation is 56 feet above the zero of the gage. 

Bench mark No. 3 is the edge of the coping on the right bank abut
ment, just under the downstream side of the drawbridge; its elevation 
is 59.51 feet above the zero of the gage. 

'rhe observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge 1neasurements of Alabama River at Selma, Ala., in 1903. 

Gage Diseharge. height. Date. Hydrographei·. 

Feet. Second-feet. 

April 10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .r. :M. Giles _______________ _ 22.35 59,101 
I 

6.45 18,815 

1. 00 8,290 

June 19 _______ . _ _ _ _ ______________ do _______________ . __ _ 

November 11 __ . - - - - - - - - - - - [ - - - - -do - - - - - - - - - - - - - - - - - - - , 

.. Wean daily gage height, in feet, of Alabama River at Selrna, Ala., for 1903. 

Day. I Jan.[ Feb.~ Mar.[ Apr. May.: June.: July. :Aug. Sept. Oct.[ Nov.\ Dec. 
~--~~-- --~- -~--~--1-----~ -~~~ -- --,-~--

1_ _______________ 6.80: 7.00 33.50 28.00 9.60 I 7.00 II 10.00 I 3.50 1.50 0.10 ') I 0.40 

2---------------- 8.oo! 6.90 38.oo 3o.zo 9.4o 8.oo I 9.8o 4.8o 1.60 .oo - .:w .50 
3____________ 8.!10 I 6.8o 41.00 31.40 8.80 9.60, 9.oo 6.8o L6o I ·~ .w .5o 

11.00 7.00 42.60 31.40 8.70 12.70 i 8.00 6.80 1.40 1,_ ·~ .00 .40 
5________ 11.90 7.00 42.80 30.20 8.70 13.50 7.00 6.10 1.40-.20 .10 .50 

6_--- ... - 13. 00 9. 60 42. 00 29. 00 8. 40 13. 20 6. 80 5. 00 1. 20 - . 20 . 10 . 80 
11.00 14.00 40.20 27.80 7.80 14.50 6.40 5.50 1.00-.30 .30 .40 
10.00 23.50 38.50 26.30 7.80 16.00 !i.40 ii.OO .70- .30 .20 .40 

9 ________ --- 9.50 33.00 36.70 24.50 8.00 17.00 7.60 5.00 .50 - .30 ..">() .50 

10- .. ------------- ·8.20 39.00 3.'>.00 22.40 w.oo 11.00 8.80 5.4o 
1 

.40 .oo .90 .50 
u________ ___ 7.oo 44.30 34.00 22.20 9.80 17.llO 9.00 6.6o .40 .40 1.00 .5o 

12---------------- 7.90 48.00 31.30 20.70 9.00 

1

16.1XI i 8.00 · 6.10 .ao .fJO 1.10 .60 

13------------ 10.60 49.50 29.80 2U>O 11.20 14.00 I 6.80 5.00 .20 .60 1.00 .80 
1L __________ 12.80 50.20 27.50 20.i-IU 16.00 ll.<Xl 6.60 4.60 .10 .40 1.00 .»0 

15_______ 13.00 50.60 27.1Xl zu.oo 21.00 !l.r>O 6.40 a.do .w .20 1.00 -~' 

Hi_____ 12.00 4!l.90 I 27.00 zo.au 2iUJO 8.60 5.80 a.uo .IXJ .40 .9o .90 
17_____ __ 11.80 49.uo 12;-.oo i 20.8o au.oo s.oo 6.50 ~.80 .oo .4o .90 .9o 
18_________ 10.00 47.70 26.30 )zo.9o 31.20 7.40 8.80 4.00 .;-hl .60 .80 .80 

19_______ 9.00 47.:30 24.00 '119.CO 2».70 6.80 I 8.60 5.00 2.20 .60 .70 .60 
20____ _______ 7.90 47.80 21.:30 17.60 24.00 6.50 1 7.00 6. 70 2.50 .50 . 70 .60 
21.___________ 7.00 47.90 18.oo·

1

. 1.').40 16.50 5.90' 6.00 7.10 1.70 .50 .80! .iiO 

2"2-------- 6.40 47.00 16.00 11.80 5.90 5.00 7.t0 1.50 .40 .1:10 .tiO 
2.'J____________ 6.00 45.1XJ 16.00 17.50 9.80 6.401 4.f>O 5.00 1.50 .40 .80 1.00 

24----------------~5.80 42.00 19.00 14.80 8.70 7.40 a.8o 4.00 1.ao .40 .70 1.00 
2,-j________________ 5.40 38.00 23.00 )12.80 7.90 7.50 B.60 3.10 .i-10 .50 .80 1.00 

26----------------1 5.20 33.80 25.10 11.10 7.60 7.50 8.50 a.oo .6o .60 .90 1.10 

27 ______ -------~~~ 5.20 28.00 26.30 11.00 6~ .. 00
80 

j,OO B.IO 2.60 .60 .50 1.00 2.00 
2/L_ _ . 5. 80 28.90 26.70 10.80 ti. 80 4.00 2. 00 . 60 .20 . 80 3. UO 

E: -- I ::~ ., .. " ~~~ '·'" ,:~ ~E :: ;~ :1- -~ ~: 



HOYT.] MOBILE RIVER DRAINAGE BASIN. 133 

Ratiug table for Alabarna Rivel' at Selma, Ala., from Janum·y 1 to December Sl, 

190J. 

I Gage Discharge. Gage 
height~- height. 

Feet. Second-feet. ~ ]l'eet. 

~0.3 6,262 1.9 
~ .2 6,364 .2. 0 
- .1 6,470 2.1 

.0 6,580 2.2 

. 1 6,692 2.3 

.. 2 6,806 
I 

2.4 
.3 6,922 ! 2.5 
.4 7,040 2.6 
.5 7,160 I 2.7 i 

.6 7,282 I 2.8 
,., 

7,406 2.9 .I 

.8 7,532 3.0 

.9 7,660 3 ') ,c.J 

1.0 7,790 3.4 
1.1 7,920 3.6 
1.2 8,060 

I 

3.8 
1.3 8,200 4.0 
1.4 8,340 4.2 
1.5 8,480 4.4 
1.6 8,620 4.6 

1.7 8,770 4.8 

1.8 8,920 .). 0 

Disc harge. 

Seem 

9, 
ul-feet. 

070 

230 

390 

9, 

9, 

9, 
9, 
9, 

10, 
10, 
10, 
10, 

10, 

10, 

11, 
11, 

12, 
12, 
12, 

13, 

550 

710 

880 
050 
220 
400 
590 

780 

970 

370 

770 
170 

570 
970 
370 

13,770 
14,190 

14,610 

15,030 

Gage 
1 

height. 

Feet. 

.1.2 

;),4 

5.6 

5.8 
6.0 
6 ') •"' 

6.4 
6.6 
6.8 

7.0 
"' ') j,,..,; 

7.4 

7.6 

7.8 
8.0 
8.2 

8.4 
8.6 
8.8 
9.0 

9.2 

9.4 

Dl~'harge. ;I h~l:r'f:i. i Di"'harge. i 

' I I -~~~---
Second-feet. I Feet. i Second-feet.j 

15,450 9.6 
! I 

25,140 

15,870 9.8 25,600 

16,~90 10.0 26,060 

16,720 10.2 26,520 

17,160 10.4 26,980 
17,600 10.6 27,440 
18,040 10.8 27,900 

18,480 11.0 28,360 
18,920 11.2 28,820 
19,360 11.4 29,280 

19,800 11.6 29,740 

20,240 11.8 30,200 

20,680 12.0 30,660 
21,120 12.5 31,860 

21,560 13.0 33,110 
22,000 13.5 34,410 
22,440 14.0 35,750 
22,880 15.0 38,450 
23,320 16.0 41,200 

23,760 

24,220 
24,680 

Tangent at 15 feet with differences of 275 second-feet per tenth. 
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Estimated uwntlily !liselw.J'Ijl' uf Alali(WUI. Rirer at Selma, Ala., fm· J:w.t. 

[Drainage area, lii..tm s<lU:tre Iniles.] 

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

Diseharge in seeond-feet. Run-off. 
'-------- ------------1----~---

Month. Second-

Maximum. Minimum. Mean. feet per Depth in 
square inches. 
mile. 

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

January ______ .. 

February __ 
March __ 

April __ 
May __ _ 

June ____ _ 
July ____ .. ___ _ 

August _____ _ 

September ______ ... __ .. __ 
October _________ .. 

November __ 
December ___ _ 

The year_ 

33, 110 i 

186. 3•>o I 

114,900 

88,560 
8:~. ooo 

1 

43,900 

26.060 

20,900 1 

10, 0;)0 

7,282 

15,450 
18,920 
41,200 
25,600 
18,040 
16,940 

11,970 

8, 480 I 

6, 58o I 

6,262 I 

7, 920 I 6, 364 
11,170. 6,922: 

·-i~350 ll--6-,2621 
I I 

23,039 
!)0,958 

78,139 
53,852 

a3, 338 I 

2'7, 142 i 

18,122 

14,205 

7,781 
6,835 I 

7,310 

7,801 
---i 

30,710 1 

ALABAMA RIVER AT :MONTGOMERY, ALA. 

1. 50 I 

5. 91 i 
il.07 
3.50 
2.16 

1. 76 
1.18 

. 92 

. 51 

.44 

. 47 

.51 

1. 991 

1. 73 
6.15 
5.85 
3.90 
2.49 

1. 96 
1. 36 

1.06 

.57 

. 51 

.52 

. 59 

26.69 

A gage rod was established by the United States Engineer Corps a 
number of years ago at the Montgomery wharf, near the union pas
senger station, at the foot of Commerce street. The readings are now 
taken by the \Veather Bureau and are furnished to this Survey. The 
gage rod is in six sections, as follows: Section 1, from -2 to +10 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 pro
tection 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; sec
tion 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 graduate<l to feet and tenths. 
There are also two new sections, 15 to 25 feet and 25 to 37 feet, on 
trees about 50 yards south of the old gage. The bench mark is the 
r.ortheast corner of the stone doorsill in the north door of 'Vindsor 
Hotel, on Commerce street. It is 59.7 feet above the zero of the gage, 
and is 163..! feet above sea level. The high-water mark for Mont
gomery is 50.7 feet, and was reached in April, 1886. The danger line 
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iH placed at 35 feet. The width of the river at low water is GHO feet. 
The only point where measurements can be made is at the iron bridge 
of the Louisville and Nashville Railroad, about 3 miles above Mont
gomery. This bridge is 60.6 feet above low water, ·with three spans 
over the river, the center one being a draw or turn span. 

The station was discontinued December 31, 190:3. 
The observations at this station during 190:-3 have been made under 

the direction of 1\f. R. Hall, district hydrographer. 

Mean daily gage height, in feet, of Alabarna Rit•er at Montgomery, Ala. ,for 1903. 

Day. ! Jan. '1'. _Feb. I Mar.\_ Apr. May. June. July.
1

Aug. I Sept. I Oct. I Nov.~ Dec. 
I I I ' 

L_ _________________ -_16.20 ~-5.40 -38.70 :;,~-; ~~ 6.90 I 3._90 1.50 0.40 0.30 ~-0.50 
2 ________________ ... _

1

6.40 I 5.40 38.30 1 29.50 6.70 8.00 7.40 5.60 1.50 .30 .40 .40 

3 .................... 7.80 I 5.50 39.70 29,50 6,60 11.00 6.60 5.80 1.30 .30 .50 .40 
4 .................... 9.50 5.50 38.80 28.20 6.80 ]18.50 5.50 5.00 1.60 .30 .60 .40 
5 .................... 9.40 7.10 37.00 26.30 6.40 I 11.00 5.40 4.00 1.10 I .30 I .70 .40 
6 .................... 8.8o 12.oo 35.5o 24.8o s.90 1L6o s.4o 3.30 .9o .so I .m .4o 
7 ..... _ ........ ____ .. 8. 10 16. oo 33. oo 23. 30 5. 80 13. 70 5. 20 4. oo . 80 . 20 1 . 80 . 5o 

8 .................... 7.40 27.50 Hl.40 20.90 6.90 15.00 5.80 4.50 .70 .30, .80 .50 
9 .................... 6.60 39.60 80.70 18.30 7.90 14.90 6.40 5.30 .70 .80 I .90 .60 

10 .................... 5.60 44.50 28.80 18.90 7.70 15.30 6.50 5.30 .60 .80 1.40 . 70 
u .................... 5.3o 45.90 26.20 19.oo 1.10 13.!30 5.8o i 4.60 .5o .7o 1.4o .80 

!~:::::::~~~: ::::: ::~:1 !I ii:~ ~: ;; i! ~ ~: ~ '! ~ l ~ I i ~ ! .~i 1 i: ~ L ~ 
18 .................... 1 6.90 43.00 20.00 17.00 I 26.00 5.20 i 7.50 I 4.00 I 2.30 .50 1 1.00 .80 
19 .................... 16.00 44.70 17.00 14.70 18.50 4.90; 5.70 5.50 2.10 .60 1.00 .60 

I 

~~~:~::::::::::~:::::1' ::~ :::~~ ~::~ ~~:!~ 
1

!:~~ ::: ::: :::I' ~:: ::~ ::~ :: 
2'.2.. .................. 4.70 j 39.00 11.90 15.80 7.:-Jo 5.oo 3.40 3.80 1.60 .5o .80 1.00 

2'6 .................... 14.40; 3i).50 15.50 12.90 6.70 6.00 3.00 2.60 1.30 .40 .80 1.10 
24 .................... 4.10131.40 20.00 10.00 6.20 5.80 2,80 2.00! 1.10 .80 .90 1.00 

::- _: :_ ::':~I~: ::~ :: ~:: i.~ 1 ::~ :~: E ·~ :: i.~ 
28 .................... 4.5u 22.40 2~.80 7.90 5.00 9.oo 3.40 .70 .eo .40 .60 2.50 
29 .................... 5.20 '------- 21.30 7.30 4.80 s.oo 2.so .5o .40 .ao 2.10 
30 .................... 5.50 I 22.00 7.10 4.8o 7.60 2.5o 1.50 .50 .30 1.60 

31.. .................. 5.i'>0 ~------- 25.00 1.30 

TALLAPOOSA RIVER AT MILSTEAD, ALA. 

A gaging station ·was established on August 7, 1897, at the bridge 
of the Tallassee and l\Ion1gomery Railway, about one-fourlh of a mile 
from Milstead, Ala. The bridge is of iron, two spans of about 155 
feet each, 'vith short wooden trestles at each end. 'l'he initial point 
for soundings is the end of the iron bridge, on the left bank, down
stream side. The rod of the wire gage is fastened to the outside of 
the guard rail on the downstream side of the bridge. TP,e bench 
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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 belo"~· The current is 
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 
hundred feet on each side. The bed is fairly constant, and all the 
water is confined to the main channel by railroad embankments. 

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. The station at Sturde
vant, Ala., about 30 miles above these dams, has been established to 
replace the station.at Milstead, which was discontinued April 30, 1903. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Mean daily gage height, in feet, of Tallapoosa River at Milstead, Ala., for 190S. 

Day. : Jan. Feb.\ Mar.: Apr. II Day. I Jan. Feb. Mar. I Apr. 

!_________________ ~ -;;-! 3'7.70 21.50 i 17_ ___________________ 3.70 22.70 ----;;-~~~ 
2 _____________________ 4.40 3.20' 32.60 18.70 18 ____________________ 3.50 33.90 8.00 7.40 

3 _____________________ 6.40 3

3 

.. oo
50 

·~ 2

1

3

1 

.. 6

2

0

0 

1

10

3 .. 5

20

0. 19 ____________________ 3.40 27.00 

6

7 .. 50

9

-

0 

I 6.50 
4 __________ .. _ 5.40 20 ____________________ 13.20 22.00 6.40 
5 ____________________ 4.90 5.00 14.10 9.00 

1 

2L ___________________ 3.10 14.40 6.70 I 17.20 

::::::: --- -:_ -:~ J: ::: ! ~ I:: :: -::_::::: :::::1: E I ;:~ ::~I :: 
9 _____________________ 3.20 44.50 10.50 11.70 25 ____________________ 3.00 6.80 19.90 i 5.80 

10 _____________________ 3.00 34.00 10.10! 16.00 26 ____________________ 3.10 6.40 16.50 II 5.90 
11__ ___________________ 3.20 27.10 10.00 I 13.40 27__ __________________ 3.00 6.20 21.40 I 6.20 

12--------------------- 6.90 37.80 I 12.00 9.50 28 ____________________ 3.70 25.00 8.70 5.40 
13 _____________________ 6.80 3'Z.70 jl0.30 8.00 1 29 _______ ------------ 4.50 8.50 5.20 

14 ________ , ------------ 6.00 22.60 i 11.10 13.30 1130 ____________________ 4.20 19.40 4.80 
15 _____________________ 4. 70 14.90 ' 9. 70 11.50 31__ __________________ ~~· B. 90 23.70 ,----- __ 

16---------------------:4.00 11.00, 9.20 9.70 1 

TALLAPOOSA RIVER AT STURDEVANT, ALA. 

This station was established July 19, 1900, by J. R. Hall. It is 
located at the Columbus and \Vestern Railroad bridge, a fourth of a 
mile west of Sturdevant. rrhis railroad belongs to the Central of 
Georgia Railway. This station, being above the big new dams at 
Tallassee, is intended to replace Milstead station. Map and profile of 
Tallapoosa River is published in Twenty-second Annual Report, part 
4. The gage is a vertical timber in two sections. The first section, 
reading from zero to 5. 2 feet, is fastened to a post on the east bank 
about 20 feet below the bridge. The second section, reading from 5 
to 20 feet, is fastened to the east side of the first pier in the water on 
the east bank. The gage is read once each day hy B. F. Neighbors. 
At ordinary stages discharge measurements are made from a footway 
supported by the bracing of the lower chord of the deck bridge. At 
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low stages measurements are made from a boat about 2,000 feet 
upstream. The initial point for soundings is the end of the iron 
bridge on the east or left bank, downstream side. Distances are 
marked in white paint along the hand rail of the footway. 

The channel is slightly curved directly above the bridge and for 
about one-half mile below. The current is swift and much broken by 
shoals below the bridge, but is sluggish at low stages at and near the 
station. Both banks are high, the right overflowing for about 150 
feet and the left for about 200 feet. The bed is of rock and gravel 
and is probably permanent. 

Bench mark No. 1 is a wire nail driven in the southwest corner of 
the second pier on the east bank. Its elevation is 14.20 feet above 
the zero of the gage. Bench mark No. 2 is a copper plug set in solid 
rock in the bed of the river about 80 feet below the bridge, at a point 
400 feet from the end of the bridge at the left bank. This i~ solid 
bed rock projecting above the water at ordinary stages. Its elevation 
is 4.89 feet above the zero of the gage. Bench mark No. 3 is a white 
paint mark on the top of the downstream end of the lower crossbeam 
at a point 278 feet from the initial point for soundings. Its elevation 
is 27.65 feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurements of Tallapoosa River at Sturdevant, Ala., in 1903. 

Date. Hydrographer. Gage i D' h height. : lSC arge. 

May 22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J. M. Giles _______________ _ 
Feet. I' Second-feet. 

4.00' 4,580 
July 25_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do __________________ _ 2.45 i 2,247 
August 22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _ _ _ _ ____________ _ 2.20 1,837 
August 24 ____________________ ; _____ do __ 1. 88 1,485 

Do ________________________ 1 _____ do ___ _ 

October 3 ______________________ i _____ do __ 
--- -- ----I 1. 86 1,616 

1. 05 834 
Do _______________________ 1 

_____ do _ 1. 05 835 
November 24 ________________ T- ---do - 1. 58 1,148 

Mean daily gage height, in feet, of Tallapoosa River at Sturdevant, Ala.,for 1903. 

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

!_ ______________________ 3.60 2. 90 11.00 9.00 3.80 3.50 3.60 4. 70 2.10 1.10 1.20 1.40 
2 _______ ---------------- 3.70 2. i'O 9.20 7.80 3.80 5.00 3.50 4.10 1.90 1.10 1.30 1.40 
3 _______________________ 3.60 2.60 7.60 5.90 3.70 4.50 3.40 3.80 1.60 1.10 1.50 1.50 
4 _______ ---------------- 3.50 3.20 6.50 5.50 3. 70 4.20 3.00 3.50 L~) I 

1.00 1.80 1.50 
5. ______ ---------------- 3.50 4.10 5.90 5.20 3.90 6.20 4.40 3.20 1.00 1.00 2.00 1.50 
6 _______ ---------------- 3.40 4.30 5.50 5.10 5.40 8.10 3.60 3.40 1.20 1.001 2.10 1.60 
7 _____________ ----------. 3.30 4.50 5. 40 . 5.00 4.90 5.30 4.00 3.20 1.20: .90 I 2.10 1.60 
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.1Vean daily gage height, in feet, of Tallapoosa River, et('.-Continued. 

Day. .Jan. Feb . Mar. 
I - - i i I I -, 

Apr., May . .June .• July .. Aug.! Sept. 
1 

Oct. Nov.! Dec. 
_I _____ ------------

I 
4.40 I 3.00 1 

I , s __ --- :1.20 19.20 il.10 4. 90 . 4.5o 1 5.00 1. 10 i 1. 10 

1

2. oo I 1.60 

9_- ---- 3.10 14.00 I 4. 90 8.10 : 4.30 l 4.80 4.50 2.80! 1. 10 ' 2. 70 1. 80 ! 
1.70 

10 ______ 3.00 10.00 il.30 7.60 I 4.10! 4.50 3.60 2.70 1.00 ••. 00 , ].60 I 1.80 
I : 

1.00' l.f>O i 1.50 11_-- --------- :3.10 12.10 6.50 6.00 : 4.00 I 5.50 3.30 2.50 1.80 

12 ______ ------------ :uo 13.80 5.80 5.50 ! 4.00 ! 4.50 3.10 2.20 . "' , ]. "' I 1.01 
1. 70 

UL _________________ 
3.50 I 9.30 5.30 6.00 6.50 I 4.00 3.00 2.10 ' .90' 1.00 2.10 1 1. 70 

14- - ---- ------ - ----- 3.30 6.60 5.10 6.20 6.30 3.80 3.20 2.00 : 1.00 I .90 1.90 i 1. 70 
I 

15-- ---- - ----- - 3.20 : 5.40 5.00 5.60 70 3.60 3.40 1.90 2.10 Too 1.60 
16 ______ ------------ --- 8.00 4.80 4.90 5.20 9.50 3.50 3.10 3.00 : 8.20 1.00 1. 70 ' 1.60 

I 
17 __________________ -- 2.80 : 14.60 4.80 4. 70 6.80 3.30 2.90 3.80 2.80 1.20 1.60 : 1.CO 
18 ______ ------ 2. 70 12.00 4. 70' 4.50 5.30 3.20 2. 70 5.60 2.40 1.50 JL60 1.60 

19-- ---- ------ ------ ---- 2.60 10.20 4.60 4.40 4.90 I 3.10 2.60 3.80 2.20 1.40 ! 1. 80 1.50 
20 ______ ---------------- 2.60 8.90 4.50 10.60 4. 40 3.10 2.50 3.00 : 2.00 1.30 : 1. 70 1. 90 
21 ______ ---------------- 2.50 5.20 4.50 6.50 4. 20 3.00 2.40 2.50 1.90 1. 20 • 1. 70 2.00 

~------------------ 2.50 4.60 5.30 5.40 ' 4.10 2.90 2.30 2.30 l 1. 70 1.10 i 1. 70 1.90 

23 ______ ------------ 2.50 4.2o I 8. 40 I 5. 10 I 3. 80 2.90 2.20 2.20 i 1.50 1.10 11.60 ' 1. 90 

24 ______ ------------ 2.50 i 4.00 9. 50 4. 60 3. 70 2.80 2.10 2.10 1.40 
1.00 11."1 ' 

1. 90 
25 ______ ------------ 2.50 I 3.80 8.20 4. 20 3.60 2.80 2.10 1.80 1. 40 1. 00 1. 60 2.10 

26 ______ ------------ 2.5o I 3. 70 6.00 4.10 3.50 3.00 2.40 1. 70 1.30 1.00 1.50 2.90 

, • . . . . . . . .. • . . . . . . • • .. \1) I '· 70 5.60 4.00 3.50 5.80 2.20 1.60 1. 30 .£0,1.50 2.50 
28. ____________________ I 3. 00 16.00 5. 40 3. 90 3.40 5.10 2.10 1.50 1.20 .90. 1.50 2.20 

I I 
3.90 3.30 4.50 2.00 1.50 1. 20 .90 11.50 2.00 

: ~ ~ ~: ~ ~ ~ ~:: ~ ~ ~- :::: ----I ~: ~~ I::::::: I 1~: ~ 3.90 3.30 4.00 1.90 2.00 1.20 

~:~ 1-~·-~~-, 
1.90 

! ' I 
3L ___________________ 

1 
3.10 -------~ 9.80 3.20 5.80 i 2.40 1. 70 

Rating table for Tallapoosa River at Sturdevant, Ala., from January 1 to 
Decen~ber 31, 1903, 

Gage 
. Diecharge. 

Gage 
Di'charge.l 

Gage , Di'"harge :, Gage Discharge. height. height. height. height. 
-----------

Feet. Sec~nd-feet. 1 1 Feet. Second-feet. Feet. Second-feet.!! Feet. ; Second-feet. 

0.9 76."5 1.7 1,288 2.5 2,320 3.3 3,520 
1.0 810 1.8 1,390 2.6 2,470 3.4 3.670 
1.1 859 1.9 1,500 i 2.7 2,620 8.5 i3,820 
1.2 912 2.0 1,620 2.8 2,770 3.6 3,970 

1.3 970 2.1 1,750 2.9 2,920 3.7 4,120 
1.4 1,036 2.2 1,885 3.0 3,070 3.8 4,270 
1.3 1,110 2.3 2,025 3. 1 3,220 3.9 4,420 

1.6 1,194 2.4 2,170 8.2 8,370 4.0 4,570 

Tangent at 2.4, with differences of 150 second-feet per tenth. 
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Estimated m.ontlily di:-wlllfrge of Tallapoo:-w R'iva at Sf11rrle·uant, Ala., for mo.i. 
[Drainage area, 2,500 square miles.] 

Discharge in second -feet. 

Month. 
Maximum. Minimum. 

January________________ 4,120 2, 320 

February______________ 27,370 2,470 

March_____________________ 15,070 5,320 

April _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 14,470 4, 420 

May _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 19,120 3, 370 

June_ 

July __ _ 

August ___ _ 

September 

October _____ _ 

November ___ _ 

December ____ _ 

10,720 

7,270 

6,970 

3,370 

2,620 

1,750 

2,920 

2,770 

1,500 

1.110 

765 

765 1 

912 

1,036 
---------

------

Mean. 

---------

3,128 

9,841 

8,035 

6,988 

5,688 

4,845 

3,204 

2, 771 

1,271 

939 

1,285 

1,410 

The year_ 27,370 1 765 
I 

4,117 

Run-off. 

Second-
feet per Depth in 
square inches. 
mile. 

I 

1. 25 1.44 

3.94 4.10 

3.21 3.70 

2.79 3.11 

2.27 2.62 

1. 94 2.16 

1. 28 1. 48 

1.11 1. 28 

. 51 .57 

. 37 .43 

. 51 .57 
I 

. 56 . 65 
i ---

1. 6451 22.11 

HILLABEE CREEK NEAR ALEXANDER, ALA. 

ThiR station, which was established August ~9, 1900, by J. R. Hall 
is located Gt miles northeast of Alexander, on the road leading from 
that town to N ewsite. 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 wat,er 
on the north bank, 20 feet from the upstream side of the bridge. The 
long section, which reads frmh 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 for soundings i~ on the south side of the fir:o;t pier on the north 
bank. The gage is referred to a bench mark at the top of the chord 
on the dow~ stream side of the bridge at the second pier from the north 
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 north approach 
of 116 feet and a south approach of 124: feet, making a total, over an, 
of 516 feet. The observer is J. H. Chisolm, a farmer, whose post-office 
address i:-; Alexander, Ala. The station was discontinued December 
81, 1903. 

The observations at this station during 1903 have been made under 
the direction of .l\L R. Hall, district hydrographer. 



140 STREAM MEASUREMENTS IN 1903, PART II. [NO. 98. 

Discharge measurements of Hillabee Ureek near Ale;;eander, Ala., ·in 1903. 

Date. Hydrographer. I h~~tt~. I Discharge. 

---------- I ~--;e--:;--lsecnnd-feet. 

May 2L _____________________ J. M. Giles________________ 2.65 I 766 

~~~:~ ~;: -:: : ::: ::_ ~:: :: : ::~~I :~: 
Do _ _ _ _ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 .. 5

9

0

4

1 205 

October5 _________________________ do-~--------------___ 84 
November25 ______________________ do______________ 1.151 114 

Mean daily gage height, in feet, of Hillabee Creek near Alexander, Ala., for 1903. 

Day. I 
Jan. I ~_:b~ Mar. Apr. i May. I June. July. Aug.[ Sept. Oct. Nov. Dec. 

1.--------------------- 1.90 1.60 2. 20 I 2. 20 2.30 2.40 2.40 :uo 1.10 1.00 1.10 
2 ______ ---------------- 4.00 1.60 ------! 2.10 I 2. 30 2.30 2.20 4.00 2.60 1.10 1.00 1.00 

3_- ---------- ---· .. ---- 3.60 1.50 2.20 I 2.3o 2. 70 3.30 4.00 2.40 1.10 1.00 1.00 
4 ______________________ 3.00 3.00 2.10 

I 

2.30 2. 70 3.30 1.80 2.40 1.00 1.50 1.90 

5.--------------------- 2.50 2.00 2. 70: 2.30 3.80 2.10 1.80 2.40 1.00 1.60 1.90 

6_--------------------- 1.80 1.90 2.30 i 2. 90 3.50 2.00 2.00 2.80 1.10 1.30 1.00 
7 ______________________ 1.80 I 4.00 2.60: 3.10 2.80 2.00 1.80 2.60 1.10 1.20 1.00 

8 ____ - ----------------- 1.90 16.50 3.10: 2.10 2.80 2.90 1. 70 2.40 1.10 1.00 1.00 
9 ____ - ----------------- 1. 90 (a) 2.60 1 2.20 2.90 3.40 2.00 2.00 1.00 1.00 1.00 

10---------- ------ ------ 1.90 ------- ------ 2.50 I 2.50 2.80 2.40 2.00 1.90 1.00 1.10 1.10 

11.--------------------- 3.00 ------ ------ 2.20 2. 90 3.50 2.70 1 
1.80 1. 70 1.00 1.20 1.10 

12.--------------- ------ 2.10 2.40 2.90 2.10 1. 90 1.501 1.00 1.90 I 1.10 --

I 

2.6o I 

13.--------------------- 2.00 -- 2.40 4.50 2.00 2.20 1 1.90 1.30 I 1.00 1. 20 1.00 
14 ____ - ----------------- 1. 70 2.80 4. 20 I 2.80 2.00 1.60 1. 30 ' 1.00 1.50 1.10 

15.--------------------- 1.'40 
2. 70 r··oo 1.80 2.00 1.60 1.30 1.00 1.30 1.20 

16 __________ - ----------- 1. 70 2. 60 4.60 1.70 1.90 1.60 1.40 1.10 1.30 1.20 

17---------------------- 1.60 ------- ------ 2. 60 3. 90 1. 70 1.90 1.60 I 1.30 1.20 1. 70 1.10 

::::::: :::::::::::: 
1.60 ------------- 2.60 2. 90 1. 70 1.90 1.60 1.30 1.10 1. 70 1.10 
1.50 ------- ------ 2.70 4.80 1.60 2.20 1.70 1.30 1.00 1. 50 1.20 
1. 70 ------------- 11.00 2.80 1.60 2.00 1. 70 1.20 1.00 1.20 1.20 

21 __________ ------------ 1. 70 2.80 2. 70 2.20 2.00 1.70 1.20 1.00 1.20 1.30 

22----------------------:1.80 _______ I 3.10 2.80 I 2.60 5.90 2.00 1. 7o 1 1. 2fl 1.00 1.50 1.20 

23.--------------------- 1.90 3.60 2.70 2.40 1.90 2.00 I 1.60' 1.20 1.00 1.50 1.20 
24 ___ ---- --------------- 1.80 3.30 2.50 2.00 1.80 2.00 I 1.60 1.20 1.00 1.50 1.20 
25 ____ ------------ 1.80 3.10 2.20 1.90 1.80 1.50 1.10 1.00 1.50 1.10 
26 __________ ------------ LEO[::::: 3.00 2.90 1.80 3.80 ::: 1.50 1.00 1.00 1.50 1.20 

27------------------- '-- 1. 90 :------- 2.90 2. 70 1.80 4.00 1. 80 1.50 1.00 1.00 1.50 1.30 
28 .... ------------ ::~ 1~:::::~ 

•. 80 

1 

•. 70 1.80 I 3.80 1. 90 1.40 1.00 1.00 1.50 1.40 
29 ____ ------------ 3.10 2.50 ~:~! 3.60 1.00 1. 40 1.10 1. 00 1.20 1.30 
30 __________ ------

2. 50 1------ - 3. 60 2.50 3.00 1.80 2.40 1.10 1.00 1.20 1.20 
:n ____ ------------ 1.90 ------- 4.10 !------- 1. 80 I _______ 3.80 2.80 1.00 

~------
1.20 

a Gage washed out. 
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Rating table for Hillabee Creek at Alexander, Ala., from January 1 to Decernber 
S1, 1903. 

Gage Discharge. ~ G_ag-e Discharge. Ill - G_ag~- -~ ~~ch-~~:=- ~-:-~~ .I: ~ischa~g-=-~ 
height. 

1 
hmght. height. 

1 
height. ------------ _______ !_! -;~---

Feet. Second~feet., Feet. Second-feet. II F!'et. Second-feet i Feet. I Second-feet. 

o.9 8o 2.o 425 3.1 I 92o 4.2 1,415 

1.0 90 2.1 470 3.2 I 965 4.3 1,460 
1.1 106 2.2 515 3.3 1,010 4.4 1,505 

1.2 

1.3 

1.4 

1.5 

1.6 
1.7 
1.8 
1.9 

126 

150 

178 

210 

248 

290 
335 

380 

2.3 

2.4 

2.5 

2.6 

2.7 
2.8 
2.9 
3.0 

560 

605 

650 

695 
740 

785 
830 
875 

3. 4 l 1, 055 

3. 5 I 1,100 
3. 6 I 1,145 
3.7 

3.8 
3.9 
4.0 
4.1 

1,190 

1,235 
1,280 
1. 3.25 
1,370 

4.5 

4.6 

4.7 

4.8 

4.9 

5.0 
5.5 

11.0 

1,550 

1,595 

1,640 

1,685 

1,730 
1,775 

2,000 
4,475 

No measurements above 2.65 feet gage height. Table is only approximate above 
this point. 

Tangent at 2. 9 with difference of 45 per tenth. 

Estimated monthly discharge of Hillabee Creek at Alexander, Ala., for 1903. 

[Drainage area, 214 square miles.] 

Discharge in second- feet. Run-off. 

Month. 

I Maximum. i Minlln=. ! Mean. 

January_ 
--~------,- -- --~- 1-

479 2.24 2.58 I 1, 325 I 210 

February 1 to 8 ---------- 1,333 6.23 1. 85 
March 22 to 31_ _________ i-

I 
992 4.64 1. 72 ---- --- ----

-- ~7~ -I April 4,475 I 796 3.72 4. 15 ---------

335 i May __________________ 4,925 865 4.04 4.66 
June ___________ 2,180 248 

I 
739 3.45 3.85 

July ________ 1,235 335 I 547 2.56 2.95 
August - ·------- 1,325 178 393 1. 84 2. 12 
September ______ 785 90 298 1. 39 1. 55 
October ________________ 126 90 95 .44 . ll1 
November ____ 380 90 173 .81 . 90 
December ______ ----- ---- 380 90 133 .62 .71 
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TALLADEGA CREEK AT NOTTINGHAM, ALA. 

This station was established August 16, 1900, by J. R. Hall. 'rhe 
station is maintained by the Alabama geological survey. H 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 observer is R. l\1. McClatchy, station agent at 
Nottingham. 

The initial point for soundings is end of iron bridge, upstream, right 
bank. The channel is straight for about 500 feet above and below 
the station and the current is sluggish at low stages. The right bank 
is high and does not overflow; the left bank is lower than the right 
and overflows at high stages; but all water passes beneath the bridge. 
The bed of the stream is of sand and silt and is fairly constant. 

Bench mark No. 1 is a nail on the upstream corner of the right bank 
abutment; its elevation is 1-±.25 feet above the zero of the gage. Bench 
mark No. 2 is a copper plug set in the limestone rock at a lar:ge spring 
335 feet above the railway track on the right bank; its elevation is 
6. 28 feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of l\1. R. Hall, district hydrographer. 

Discharge measurements of Talladega Creek at Nottingham, Ala., in 190/J. 

Date. Hydrographer. 

:May 25 _______________________ ' J. M. Giles _____________ _ 

July 27 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do _ _ _ _ ______________ _ 
I 

August 20 _________________________ do __ - __ ----- ----------I 
October 2 _________________________ do ____________________ ' 

November14_______ _ __ I ____ do __________________ _ 
I 

Ga~e 
heig t. Discharge. 

Feet. Second-feet. 

2.05 243 

1. 37 111 

1. 30 116 

1. 00 57 

1. 21 80 
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Mean daily gage height, in feet, of Talladega Creek at Nottingham, Ala. ,jm· 1903. 

I I I I I I ! I . Day. 
1 
Jan. Feb. Mar. Apr. May.

1

June.
1

July.j Aug.Sept.
1 

Oct. I Nov. Dec. 

!______________ 1.70 1.30 6.40 3.8012.00! 2.5(~. 1.9011.70 ~-a}- 1.00 ~~-~~ 
2------------------------ 2.10 1.30 4.20 3.40 I UlO' 2.0011.80 i 1.80 1.00 ].()() 1.00 1.10 
3 ________________________ 2.20 1.30 4.00. 3.20: l.SO 2.00 1.70 1.60 .90: 1.00 l.(X) 1.10 

4 ___________ ·------- ___ 2.10 2.30 3.S0 3.00 I l.i'() 1.\JO 2.00 1.60 .90 1.00 1.00 1.10 
5 ________________________ 1.90 2.10 8.50 2.80 1.1'<) 1.80' 2.50 1.40 .90 1.00 1.00 1.10 

6 ________________________ l.SO 1.70 4.20 2.60 l.l:)(l: 2.20 i 2.00 l.fJO .~JO 1.00 '1.00 1.20 
7 ________________________ 1.60 6.SO 8.40 2.fl0 2.SO 2.00 i 1.80 1.50 .90 1.00 1.00 1.10 

8__________________ 1.50 18.00 8.20 2.40 2.80 1.80 i 1.70 1.40 .90 1.60 1.10 1.10 

9_ ----------------- 1.30 5. 50 3. 20 2. 20 2. (X) 1. so : 2.00 1. 40 . 90 I. flO 1.10 1.10 
1. 20 B. 60 8. 50 2. (X) 1. 90 1. 70 ' 1. SO 1. 30 . 90 1. 30 1.10 1.10 

1. 50 9. 20 3. 60 2. 20 1. 80 3. 60 1. 80 1. 30 . 90 1. 10 1. 10 1.10 

2. 70 6. 50 3. 50 i 3. oo 1. 80 2. 20 1. 80 1. 30 . 90 1. m 1. w 1.10 

1. 80 
1 

3. 80 3. 30 
1 

3. 20 2. 80 2. (X) 1. 70 I 1. 30 . 1!0 1. (X) 1. 50 1.10 

1. 60 8. 20 3. 60 I 3. oo 4.1o 1. 8o 1. 60 , 1. 30 . 90 1. oo 1. 20 1. 10 
. I 

UiO :· ~ 
1 

8. 30 I 2. ~0 1. 80 1. 5(l 1. 80 . 90 1. 10 1. 20 1. 10 
1. 40 I. DO i 3. 40 ! 2. 60 5. 20 1. 80 ' 1. flO 1. 50 l.(Xl 1. 10 1. 20 1. 10 
1.40 10.03 '8.20. 2.50 8.50 1.80 1.50 1.30 1.50 1.20 1.20 1.10 

11_ -----------------

12_ -----------------
13 ______ ------------
J.L ________________ _ 

1. i)() 4. 40 2. 00 2. 50 2. 90 1. 70 1. 50 1. 30 1. 20 1. 20 1. 20 1.10 
19 ______ ------------ 1. 30 3. 5() 2. SO I 2. 40 2. 70 1. 60 1. 50 1. 40 1. 20 1. 20 1. 20 1.10 

20 ______ ------------ 1. 00 3. 10 2. 70 ! 4. 70 2. 60 1. 50 1. 80 1.40 1. 20 1. 20 1. 20 1.10 

21_ ----------------- 1. 20 2. so 3. (X) . 3. 00 2. 40 1.fJ() 1.40 1. 30 1.10 l. 20 1. 20 1.10 
I 

1. 20 2. 60 3. 50 2. 50 2. 20 2. 50 1. 40 1. 20 1. 10 1. 20 1. 20 1. 10 22 ____________ ------

23 ______ ------------ 1.20 2.30 5.5() 2.40 2.00 1.1:)() 1.40 1.20 1.10 1.20 1.10 1.10 
24 ________ ---- 1. 20 2. 20 4. 00 2. 30 2. (X) 1. 60 1. 40 1. 10 1. 10 1. 20 1. 10 1. 10 

25 ______ ------------ 1. 20 2. 20 3. flO 2. 20 ' 2. 00 1. 50 1. 40 1. 10 1. (X) 1. 10 1. 10 1. 10 
26 ___ _ 1. 20 2. 20 3.10 2. 20 I 2. m 1. 70 1. 20 1. 00 1. m 1. 10 1. 10 1. 10 

2. 30 2. 90 2. 10 i 2. 00 2. 50 1. 30 1. 00 1. 00 1. 10 1.10 1.10 
16. 00 2. 70 2. 00 1. 90 6. 00 1. 50 1. 00 1. (X) 1. ()() i 1. 10 1.10 

2. 90 2. 00 1. 90 2. 50 1. 40 1. 00 1. 00 1. (X) 1.10 1.10 
8. 70 2. 00 2. so 2. 00 1. 40 1. ()() 1. 10 1.10 1. 10 E~-~~:: : ::: : J lE 

31_ _________________ ------11.30 4. 80 2. 30 1. 10 1.10 

Rating table for Talladega Creek at Nottingham, Ala., front January 1 to Decem
ber S1, 1903. 

Gage I Gage ! . Gage Gage 
height. I ~is:harge.: height. I Discharge. --h--e-ig_h_t_. ~_:c~a-rg_e: ~~~~t._ Discharge. 

Feet. i Second-feet. i Feet. Second-feet. 
I 

Feet. Second-feet. Feet. , Second-feet. 

0. 9 46 1. 5 133 I 2. 1 256 2. 7 400 

1. 0 57 1. 6 151 2. 2 280 2. 8 424 

1.1 69 1. 7 170 2. 3 304 2.9 448 

1.2 83 1.8 190 2.4 328 3. 0 472 

1.3 99 1. 9 211 2. 5 352 

1.4 116 2.0 233 2.6 376 

No measurements made above 3 feet gage height. Table approximate above 
that height. Tangent at ~~.8 with differences of 24 per tenth. 
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Estim,ated monthly discharge of Talladega Creek at Nottingham, Ala., for 1903. 

[Drainage area, 156 square miles.] 

Discharge in second-feet. 

Month. 
: Maximum. I Minimum. I Mean. 

Jan nary _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 400 

February _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3, 592 

March _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 840 

April ___________ . _ _ _ _ _ _ _ _ _ _ _ 880 

May _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, 344 

J nne _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1, 192 

July _ .. _____________________ _ 

August _____ _ 
352 

190 
September _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 133 · 

October _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 151 : 

November ___________________ 1 133 

: --------

I 

83 I 144 

99 ! 832 

4oo I 
I 

637 

233 I 388 

190 1 387 

133 i 265 

~~ I 

161 

01 105 

46 59 

57 74 

57 75 

69 69 December ___ .. _____________ ---1~---~----I-----
The year ______________ -I 3, 592 I 46 266 

Run-off. 

Second-i I 
feet per , J?epth in 
square ! 1nches. 
mile. 1 

I 

0.92 1. 06 

5.33 ;}. 55 

4. 08 1 4.70 
I 

2.49 
I 

2.78 

2.48 
I 

2.86 

1.70 1. 90 

1. 03 1.19 

. 67 .n 

. 38 .42 

. 47 .54 

. 48 .54 

.44 .. 51 

1. 71 
I 

22.82 

CHOCCOLOCCO CREEK NEAR JENIFER, ALA. 

The station was established August 20, 1902, by J. M. Giles. It is 
located at the Louisville and Nashville bridge, It miles north of .Jeni
fer, Ala. There are small shoals both above and below the bridge. 
The gage consists of a vertical 1 by 4 inch pine plank, nailed to a 3 by 
8 inch pine timber which is spiked to a birch tree 20 feet upstream 
from the bridge on the left bank. It reads from 0.30 to 10 feet. The 
observer is vV. J. Tolbert. Discharge measurements are made from 
the single-span bridge and its trestle approach on the right bank. 
The initial point for soundings is the end of the bridge on the left 
bank, and distances are marked with white paint on the upstream 
guard rail. The channel is straight for 1,500 feet above and below 
the station and has a width between abutments of 145 feet and 100 feet 
at low water. The right bank overflows at a gage reading of about 
6 feet. The left bank is high and will not overflow except under the 
bridge. The bed is rocky and not likely to change. 

Bench mark No. 1 is the top of a crossbeam at a point 50 feet from 
the initial point for soundings. Its· elevation is 23 feet above the zero 
of the gage. Bench mark No. 2 is a copper plug in the upstream 
wing of the abutment; its elevation is 14.19 feet above the zero of the 
gage. 
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The observation:-; at this station during l!JO:J have been made under 
the direction of 1\L R. Hall, district hydrographer. 

Discharge measurements of Choccoloeeo C'reek near Jenijer. Ala., in 1£WJ. 

July 23 __ 
Do_ 

Date. 

August 20 ____ _ 

August 25 __ 

October 2 __ 

Hydrographer. 

____ . _ J. M. Gile:L 

_____ I _____ do 
I 

1 
_____ do 

__ do_ 

November 14 _______________ _ 

Gage 
height. 

Feet. 

2.2Ti 

2.25 

2.26 

2 . .12 

1. 82 

2.08 

I Discharge. 

St>("OJI d-jeet. 

186 
180 

18:3 

146 

90 

130 

Mean daily gage height, in feet, of Choccolocco Creek nea1· Jen~(e1·, Ala.,fur•J!JUJ. 

Day. Aug. Sept.[ Oct. Nov. Dee. : Day. 
I I ! I 

:Aug. Sept. 0Qt. ,Nov.' Dec. 
---------- -

l ______ ----------- ------

2----------------- ------

3 ----------------- ------
4----------------- ------

5 ----------------- ------
6-----

7-----------------
8 -----------------

9------------------ ------
10----------------- ------
11 ______ ----------- ------
12 _______ ---------- ------

13-------
14------- __ . ____ ---- ------

15 ----------------- ------
16----------- ______ : ------

1 

2. 00 ' 1. 80 i 1. 80 

2.00 1.80 1. 80 

2.00 1.80 1.80 

2.00 1.80 1.80 

2.00 1.80 1.90 

2.00 1.80 2.10 

2.00 1.80 2.00 

2.00 I 2.60 1.90 

1. 90 12.10 1.00 
1. 90 I 2. 00 1. 90 

1.90 2.00 1.80 
1. 90 1. 90 2.00 

1.90 1.90 2.00 
1.90 1.80 2.00 

1. 90 1.80 2.00 
2.00 1.80 1.90 

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

1.00 17--- -------------

1.80 18 _____ ------------

1.80 19 ----------------

1.00 20 _________________ 

21 ______ -----------
22 _________ --------

23.._ -------------

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

1. ~lO 1.90 
1. HO 1.90 
1. ~0 1. 90 

2. 20 2.00 1. \l() 1.90 
2. 20 1. !10 1.110 1. go 1. 90 
2.10 1. 90 1. 90 1.90 1.90 
2.10 1.00 1. so 1. 90 2.10 
2.10 1.90 1.80 1.90 2.00 
2.10 1.90 1.80 1.90 1.90 
2.10 1. 90 1. 80 1. 90 2.00 

1. 90 1.80 1. 90 2.00 
1.90 1.80 1. 90 1.90 

1. so 1. 80 1. 90 1.90 
l. so 1.80 1.90 1.90 

1.90 

i 

Rating table for Choccolocco Creek near Jenifer, Ala .. from August 20 to Decem
ber 31, 1903. 

i ----

Gage 
height. 

Feet 

1.8 
1.9 

2.0 

I 

Second-feet ·II 
. 88 I 

I 101 ~1 
I' 117 

IRR 98--04----10 

Feet. 

2. 1 

2.2 

2.3 

I 

: St>cowl-feet., 

! 138 

164 

202 

Gage 
1

1 Discharge. 
height. 

Feet. 

2.4 
2.5 

2.6 

:Second-feet. 

I 249 

297 
345 
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Estimated monthly disch<trge of CliOI'I'olocco Creek near Jenifer, Ala., for ltHK-J. 

---~---

1 

Discharge in second-feet. 

Month. ------------

I Maximum. Minimum. Mean. 
------- ------------

August 20 to 81 __ 

September_ 

October ___ _ 

November_ 

December. 

- I 

164 117 137 

138 88 108 

345 88 103 

138 88' 103 

138 88 ; 102 

---- --------'-----'-----

COOSA RIYER AT RIVERSIDE, ALA. 

This station was established ~eptember 25, 1896, by J\1. R. Hall. It 
is located at the Southern Railroad bridge, Riverside, Ala., about 4 
miles below Lock No.4. The 24-inch boxed chain gage is fastened to 
the downstream guard rail at a point 570 feet from the initial point 
for soundings. The length of the chain from the marker to the end 
of the weight is 05.02 feet. 'rhe gage is read once each day by J. vV. 
Foster. Discharge measurements are made from the railway bridge 
to which the gage is attaclw-<1. The initial point for soundings is the 
water face of the abutment on the left bank, downstream side. Dis
tances are marked on the guard rail with white paint. The channel 
is straight above the station for about 400 feet and below for about 
3,000 feet. The current is swift, but is broken by a ledge of rock 300 
feet above the bridge. The channel is 614 feet between bridge abut
ments and is broken by four piers. The width at ordinary stages is 
about 575 feet. Both hanks are high; the left bank is liable to over
flow, but all water passes bPneath the bridge. The bed of the stream 
is rocky and permanent and not very rough. 

Bench mark X o. 1 is the capstone on the circular pier of the turn 
span, the elevation of which is 26.80 feet above gage datum. Bench 
mark No. 2 is a copper plug set in solid roek on the right bank, about 
100 feet above the bridge. Its elevation is 11.95 feet above gage 
datum. The observer is paid by the Alabama geological survey. 

The observations at this station during 190i3 have been made under 
the direction of J\1. R. Hall, district hydrographer. 
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Discharge measurements of Coosa Ri'L•er at Riverside, Ala., in 190S. 

Date. 

March 16 ____ _ 

April 1L __ 

June 20 __ 
July 22 ____ . 
August 26 ___ _ 
October 1 ___ _ 
November 13 ___ _ 

Hydrograph:r. 

J. M.Giles _______________ _ 

. _____________ do 

I 

_____ do __________________ _ 

__ do 

____ do 

_do 
______ .' _____ do 

Gage 
height. Discharge. 

Feet. Second-feet. 

10.75 40,072 

8.80 30,710 
2.87 7,374 
2.30 5,549 
1. 64 4.001 
1. 05 2,687 
1. 37 3,136 

.M~ean daily gage height, in feet, of Coosa, Rit•er at Riverside, Ala., for l[JUS. 

Day. , Jan. ~eb. I Mar. Apr. May. June.IJuly .. Aug. Sept. Oct. Nov. Dec. 

!____________ ;,~)-I ~~--;!~: ;;,~0 14.20-l~; 4.00 1

• H.OO 1-].25 I 1.10 1.10 1.20 

z________________ 4.00 I :l~ 1 14.~- 1~.~~, ~·f~ ~·~o 'a.so 1 ~.45 1.25 LCJ.5 1.151 1.20 
3 ____________________ 4.50 13.8;> 14.60 H oa H.l'n o.60 3.00, .3.20 I 1.30 1.10 1.2."1 1.15 

4______ ______ 5.:i0 5.40. 14.(~~ 1:1~'> 

1

. ~·~~ ti.90 2.80 3.00 1.40 1.10 1.25
1

1.15 

5____________ 5.f>5 6.30 114.6a 
1

13.50 .~.bO 7.0012.70 2.65 1.30 1.05 1.30 1.10 
6____________ 5.tl0 9.40 15.15 12.80 :uo 1!.80 2.tl5 3.00 1.25 1.00 1.35 1.05 

7_______________ 5.85 _ 11.ao: 15.00 I 10.50 .

1

, 3.45 8.Ho, 2.65 a. 7.'i ,

1 

1.25 1.00 1.60 1.05 

8______ s.:o 
1

. 15.20 u.so, ~.75 :uo 1~.m lz.Ho 4.95 1.20 1.30 1.80 1.05 

9____________ ~·~o 14.:0 Ja.4o H.~: 4.m 1 ~·~, ~.6o 3.50 1.20 1.10 1.90 II 1.10 
lo______ iL)(l 14.20 

1

10.90 9. ,o 4.10 .. ao z.no 2.45' 1.20 1.00 1.1-10 I 1.15 

n ____________________ 4.20 I' 15.10 9.3o H.8o 4.oo ,).60 · 2.55 2.20! 1.15 1.20 1.60 l1.20 
12__________ .').00 16.00 I 9.60 7.40 H.&i .J-.80 2.fi5 2.00 1.15 1.40 1.40 1.15 

13__ ___________ 5.90, 1r>.75 9.70 I 6.Go 
1

1 a.a5 4.4012.70 1.80 1.10 1.50 1.35
1 

1.15 

14____ __ ________ ~·~J 14.80 Ill.~~ K90 :-3.~o 5.m 1 a.ao 1.50 1.10 LBO 1.40 1.15 
15__ _ ___________ b .• 30 14.10

1 

11..m 10.10 ll .• o 4.40 6.00 1.:>0 1.20 1.20 1.~~ 

1

. 1.20 

16____ __ ________ 5.80 14.00 10.80 lw.a5
1

7.90 ~·~o 1 ~·~iO 1.50 1.2<> I' 1.10 l.da 1.20 
17______ ---------- 4.45 17.25 9.:30 10.00 fi.BO .tHO o.ao I 1.80 1.2;) 1.10 1.30 1.20 
18 ____________________ 8.90 116.40 7.90 8.10 I <>.2;) 8.40 I B.\JO' 2.00 2.00 1.20 1.2;) 1.15 

1\l ____________________ 3.Ho · 1fi.<>o I H.85 6.70 I 4.0r> :no 3.15 3.25 2.0511.20 1.251 1.15 

20 ____________________ 8.40 114.40 I 6.20 I. 6.80 8.90! 2.90 I 2.75 2.70 1.80 1.30 1.30 1.20 

2L ___________________ 8.25114-.20 I 5.70 5.60 8.70 2.75 2.60 I 2.85 1.50 1.20 1.25 'I 1.20 

22-------------------- 2.9{) 14.00 7.10 5.]() 3.20 2.6.') 12.:),') I 2.30 ].3;) 1.2() }.20 1 1.25 

28 ____________________ 1 2.85 18.80 9.10
1 

I .J-.80 3.10 I 2.CO 2.20 2.05 I 1.2511.25 1.00 1.25 

24_____________ 2.85 12.20 10.20 .J-.75 :3.00 ~·(~!! ~·~() 11.90 1.20 1.30 1.80 1.30 
25 ____________________ 2.6<> s.20 n.oo 4.65 2.90 2.ba lz.oo 1.75 1.20 1.25 1.35 1.40 

26 _______ -----·----- 2. 70 I 5.80 1l.fi5 4.55 I 2.00 2.80. 2.20 1.6511.1511.20 1.30 I 1.35 
27 ____________________ 2.70 fi.40 11.90 4.50 ·~2.90 2.70 2.10 1.50 1.15 I 1.15 1.30 ·. 1.30 

28 ____________________ , 2.90 I 8.40 11.55 4.40 2.70 I 2.fi5 I 2.10 1.40 I 1.20 1.05 1.:~ I 1.30 
29 ___________________ 8.40 ______ 9.40 4.40 · 2.60 2.80 12.20 

1 

1.40 1.30 1.00 1..3o 1.30 

30 ______ ------------- 8.60 ---·-· 10.00 4.30 :100 I 5.10 2.15 1.35 1.20 

1

1.05 1.25 1 1.20 

3L--- - .... - - ... - 8. 90 I-- .. -. - 12. 3.') 3. 00 - - ... - ·12. 20 I, 1. BO - 1. 10 1. 25 
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Rating table for Coosa River at Riverside, Ala., from January 1 to Decernber 
31, 1903. 

Gage 
height. 

Feet. 

1.0 
1.1 
1.2 
1.3 
1.4 
1.5 

1.6 

1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 

Discharge. 

Second-feet. · 

2,1:)20 
2,800 
2,990 
3,180 
3,380 
3,590 
3,810 

4,040 
4,270 
4,510 
4,750 
5,010 
5,290 
5,.580 
5,870 

Gage 
height. 

Feet. 

2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 

3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 

bischarge. 

Second-feet. 

6,160 
6,460 
6,770 
7,090 

7,420 
7,700 

8,080 

8.410 
8,750 
9,090 
9,440 
9,790 

10, 140 
10,500 
10,870 

Gage 
height. 

___ !! _________ ----1 
. II Gage D' h 

Discharge_- 'j height. ~: arge.l 

Ji'eet. 

4.0 
4. 1 

4.2 
4.3 
4.4 
4.5 

4.6 

4.7 
4.8 
4.9 
5.0 

Second-feet. 1 

11,240 
11,610 
11,990 
12,370 
12.750 
13, 130 

13,520 

13.910 
14,300 
14,690 
15,090 

5.1 15.490 
.5. 2 15,890 
5. 3 16,290 

5. 4 ! 16,700 

Feet. 

5.5 
.5. 6 

5.7 
. 5. 8 

5.9 
6.0 

6. 1 

6.2 
6.3 
6.4 
6.5 
6.6 

6.7 
6.8 
7.0 

Second-feet./ 

17,110 I 

17,.520 
17,930 
18,340 
18,760 
19,180 

19,600 

20,020 
20,440 
20,860 
21,280 
21,710 
22,140 
22,570 
23,430 

Differences above 6.5 feet, 430 per tenth. Table made from measurements 
between gage height 1.05 and 10.75 feet. Table is approximate above 10.75 feet. 

Estimated monthly discharge of Coosa River at Riverside, Ala., for 1903. 

[Drainage area, 7,065 square miles.] 

Discharge in second-feet. Run-off. 
---------;----- ~--------

Second- i Month. 

l Maximum. I Minimum. 

January _____________________ _ 

February _ _ _ _ _ _ _ _ __________ _ 
March _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 
April _______________________ _ 

May _ · _____ . _. -- . --- ------ ----: 
June ____ ... ___________________ · 

July _______________________ _ 

August ____ . _____ . _________ _ 

September _ 
October _______ . ____________ _ 

November ___ _ 

December_ 

The year ________ _ 

21,710 ~--6, 610 : 

67, 5oo 
1 

10, 6so I 

58,470 i 17,930 I 

52,450 12,370 
30,740 6,460 
36,540 6,460 
21,710 5,010 
14.890 3,180 
4,880 2,800 

3,590 2,620 
4,510 2,800 
3,380 2, 710 ' 

67,500 2.620 

Mean. 

12,066 ' 
43,155 

40, 682.1' 
28,983 
11.294 ' 

15,654 
7,994 
5,910 
3,211 

2,922 
3,334 
2,983 

feet per I Depth in 
square inches. 
mile. \ 

1.71 1. 97 
6.11 6.36 
5.76 6.64 
4.10 4.57 
1. 60 1.84 
2.22 2.48 
1.13 1.30 

.84 .97 

. 45 .50 

.41 I 
.47 

.47 .52 

.42 .48 

2.10 28.10 
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COOHA RIVER AT ROME, GA. 

Coosa River is formeu 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 tl1e results are added to give the flow of the 
Coosa. The gage height is taken from the United States "\Veather 
Bureau gage at the Fifth Avenue Bridge on the Oostanaula. There is 
practically no fall on Oostanaula River from the Fifth Avenue Bridge 
-to the junction; hence the gage is used as a Coosa River gage, and 
the gage heights are considered as gage heights of Coosa River. The 
gage is a 4 by 6 inch timber in two sections. The first section, 0 to 5 
feet, is fastened to the downstream, left-hand corner of-the cofferdam 
around the center pier of the turn span. The second section, 5 to 
44 feet, is fastened to the downstream side of the same pier. The 
zero of the gage is 576 feet above sea level. The United States 
Weather Bureau has maintained a station here for many years. They 
now maintain it only from November 1 to April 30, but during 1903 
"\V. :1\'I. Towers, the observer, has furnished the Geologica_! Survey with 
monthly reports of the daily gage height for the entire year. The 
channel of the Etowah is straight and the current swift and unob
structed, but the Oostanaula is rather sluggish and somewhat ob
structed by piers. The banks are high and are liable to o·verflow at 
high stages. The station was discontinued December 31, 1903, on 
account of the uncertain velocity at low stages of the Oostanaula 
section. 

The observations at this station during 190:3 have been made under 
the direction of J\'1. R. Hall, district hydrographer. • 

Discharge 1neasurements of Coosa River at Rome, Ga., in 1903. 

March 14_ 
June 5 __ 

Date. 

July 1 ______ _ 

July 3 _____ _ 

July 18 __ _ 

September 4 _ 

November 28. 

Hydrographer. 

0. P. HalL 
J. M. Giles ____ _ 

_________ do __________ _ 

_ ______ .do ___ _ 

_ _ _ _ _ M. R. Hall _______ _ 

J. M. Giles ___ _ 
Hall and Hall _________ _ 

Gage Discharge. height. 
----

Feet. Second-feet. 

9.70 16,146 
12.55 25,008 
2.80 5,30:-> 
2.70 4,653 
2.85 4,403 
. 90 2,211 
. 75 1,892 

- ------
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. J.lfean daily gage height, in feet, ~~f Coosa River at Ro111e. Oa., for J:hM. 

Day. • Jan. 
1 

Feh. Mar. 
I • ' I· I 

Apr. :\Iay. June .• July. I Aug. Kept. I Oct. 
1 

N!W. Dec . 

!__________ :l.OO ;U~O 28.60 24.HO :u;o 6.m 0.00 2 . .SO 

2______ _ _ _ ___ 8.9o 2.80 21.10 22.00 :u;o 7.7o a.20 2.6o t 

i)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ::UlO 4. 20 24. oo HJ. 50 :u;o !l. oo 2. 90 · 3. oo · 
4_______ il.oo I 8.40 22.30 H.no :uio 7.50 2.70 3.30 

fi__________ 4.80 i 18.20 2o.m .s.m a.,io 11.70 2.60 a.20 

6____________ 4.00. 18.40 15.40 7.00 :l.:-30 17.10 2.60 6.20 

.________ 3.70 9.70 H.\KI 6.40 il.40 11.70 2.60 4.60 

8_____________ 8.00:18.70 7.70 7.70 il.50 6.90 2.40 3.60 

!) ________________ 2.80 21.60 6.fl0 10.50 :l.50 5.80 2.60 8.40 

10 _________________ 2.40 i 16.50 lO . .'JO 8.40 8.40 4.40 2.60 3.00 

n________________ 8.00 · 15.10, 1u;o H.7o a.ao 4.30 2.50 2.60 

12__________ _ ______ 
1 

5.00 21.80 1 16.00 li.:lo :-l.30 I 6~()() 2.90 2.20 

1iL.-----------------15.00; 19.60 H.m ;i.liO :-l.OO 4.60 fi.90 2.00 
14 __________________ 4.80 .14.50 10.10 14.i30 :l.OO -!.20 11.10 2.()() 

15 ____________________ 3.90, 11.10 !UO 18.00 8.10: 4.00 6.70, 1.60 

16 _________ ---------- 2.50 8.70 7.80 !Ui!l 8.:30 3.80 8.70 • 4.30 

17___________ 2.40' 24.70 6.il0 7.40 3.00' 8.40 8.50 3.20 

18___________ 2.40 I 28.70 fi.30 6.20 iJ.()() 8.00 8.30 2.80 

1£!___________ 2.40 25.50 5.70 5.80 2.80 2.40 8.(;() 2.20 

2Q___________ 2.40 21.00' iUlO 5.10 2.50 2.70 2.90 2.10 

2L___________ 2.20 15.20 11.110 !'\.ilO 2.fi0 2Jil 2.50 2.00 

2'.! ___________________ 2.00 7.10 1l.li0 !i.50 ;~.60 2.40, 2.40 2.00 

23 __________ --------- 2.00 5.80 16.90 4.90 2.60 2.20 i 3.00 1.90 

24 ____________________ 2.<XI 5.10, 22.60 4.70 2.50 2.20 8.00 l..SO 

25____________ 2.00 4.80! 20.60 4.40 2.50 2.20 2.60 1.60 

26. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2. m 4. 50 I 16. oo 4. 90 2. ao 2. 20 2.4o 1. 50 

27 ____________________ 2.00 4.00 9.70 4.70 2.10 2.40 2.10 1.40 

28 ____________________ 2.40 23.10 6.90 4.()() 2.00 6.80 2.00 1.40 
29 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ a. 20 7.80 3.no 2.no 6.Ro 
3() _____________ ------ 4.20 ' 22. 50 :3. 70 2. 40 4. ()(I 

3L ___________________ a. 80 27.60 6. 70 

1.00 i 0.40 i 0.70 
' i . 90 . 40 . . 10 

.!)() .40 .RO 

. 90 .30 l.i'J(I 

.80 .:-30 1.50 

. 70 .ao 2.oo 

. 70 -~ 2.00 

.60 .50 1.60 

. 60 1.40 1.40 

.6o 1.00' Lao I 

.60 1.50 1.20' 

.60, (40 1 1.20 

.60. 1.00 I 1.20 

.60 1.10' 1.20 

.60: .110 1.00 

.90 I .80 1.00 

1. 70 1. 20 1. 00 

2. 00 1. 30 1. ()() 

1. 50 1. 20 1. 50 

1. 20 1. 00 1. 40 

.90 .80 1.30 

.80 .RO 1.20 

. 70 . 70 1.10 

. 50 . 70 1. ()() 

. 50 . 70 1. 00 

.50 .60 l.OJ 

.50 .60 1.00 

.50 .50 .90 

.40 .. 40 .90 

.40 .40 .90 

0. 90 

.90 

.80 

.70 

.70 

. 70 

.70 

. 70 

. 70 

.70 

.70 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

.70 

1. 30 

1. 30 

1.00 
. 90 

.90 

. go 
• !JO 

. 90 

.£0 

.90 

Rating table for Coosa River at Rome, (]a .. from January 1 to DecernberSJ, HIOS. 

Gage i D' h 1: Gage I D' 'h· , 
1 

Gage I - II Gage . , 
height. _:G arge. ~le~~~ i IS<: ar~~- I height. I D1sc~~rge. !~ight. Discharge. 

Feet. Second-feet.l Feet. I second-feet. Feet. Second-feet. I Feet. Second-feet. 
I I 

0.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

1.0 
1.1 
1.2 
1. 3 I 

1.4 

1,280 I 1.5 I 2,920 2.8 4,795 5.2 9,112 
1, 390 1. 6 3, 060 2. 9 4, 945 5. 4 9, 514 
1, 510 1. 7 I 3, 200 3. 0 5, 095 ii. 6 9, 916 
1, 630 1. 8 3, 340 3. 2 f>, 405 5. 8 10,318 
1, 750 1. 9 3, 480 3. 4 5, 725 6. 0 1'0, 720 
1, 880 2. 0 3, 620 3. 6 6, 055 7. 0 12,730 
2, 010 2. 1 3, 765 3. 8 6, 400 8. 0 14,740 
2, 140 2. 2 3, 910 4. 0 6, 760 9. 0 16, 750 
2, 270 2. 3 4, 055 4. 2 7, 140 10.0 18,760 
2, 400 2. 4 4, 200 4. 4 7, 520 11.0 20,770 
2, 530 2. 5 4, 345 4. 6 7, 910 12.0 22,780 
2, 660 2. 6 4, 495 4. 8 8, 310 
2,790 4,645 ii.O 8. 710 

Constructed from measurements between gage heights 0.60 and 12.55. Measure
ments of previous years used. Approximate above 10 feet gage height. 
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R:·dimut('(l montltly 1lisdwnJI' of ( 'oosa Rit~er at Rome, Oa., fm· J.'J0/1. 

[Drainage area, 4,1Hlfi H<lnare miles.j 

Diseharge in second-feet. 

Month. 

Maximum. Minimum. I Mean. 

January 8,710 3,620 5,442 
! 

- ~- --------------- I 

February ------ 56,347 4,795 25,376 
March ~ ~ _ ~ _____ ~ ~ ;)6. 146 9,313 27,111 

April~---- 48,709 6,225 15,788 
May _____ ~ ____ - 12.127 3,620 5,278 
June _________________ 33,031 3,910 9,594 
July ____ --------- 20,971 3,340 5,616 
August __ 11, 122 2,530 4,472 

September ---------- 3,620 1,510 2,002 
October _ ~ __ ~ _ -~-------~------! 3,060 1,280 2,002 

November ~ - 3,620 1,880 2,512 
December ------------ 2,660 1,750 1, 985 I 

----- ---
______ L 

The year-~ 56,347 1,280 8,932 
I I --------

ETOWAH RIVER AT ROME, GA. 

Run-off. 

Second
feet per 
square 
mile. 

1. 36 
6.34 
6.78 
3. 9.5 
1. 32 
2.40 

1. 40 

1. 12 

. fiO 

. 50 

. 63 

.50 

2.23 

I 

I 

Depth in 
inches. 

1. 57 
6.60 
7.82 
4.41 

1. 52 
2.68 

1. 61 

1. 29 

. 56 

.58 

.70 

.58 

29.92 

~Ieasurements have been made here for several years as a part of 
Coosa River at Rome. J\'Ieasnrements were referred to a bench mark 
on the bridge, and the gage put in .T uly 1 was referred to the same 
bench mark. 

The gage was established July 1, 1903, by J . .l\1. Giles. It is located 
at the Seeond Avenue Bridge in the city of Rome, Ga., about 1 mile 
above the mouth of the river. 'rhe gage is a vertical timber of 1 by 
4 inch pine nailed to a 3 by 8 inch timber, which is driven into the 
bed of the river and spiked to a birch tree on the left bank about 50 
feet below the bridge. The foot marks are numbered with brass fig
ures. During 1903 the observer has been Hal Hawkins. Discharge 
measurements have been made from the sidewalk on the upstream 
side of the single-span iron bridge and its approaches. The initial 
point for soundings is the center of the post at the end of the iron 
hand rail on the right bank, upstream side: The channel is curved 
for 1,000 feet above and below the station. Both banks are high and 
overflow only under the approaches to the bridge. The bed of the 
stream is of rock and is permanent. The channel is obstructed hy 
the crib of an old pier foundation in the middle of the river. 

Bench mark No. 1 is the top of the downstream end of the third 
crossbeam from the left-bank end of the bridge. Its elevation is 43 
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feet above the zero of the gage. 'f1he station wa::; discontinued Decem
ber 31, 1!103. 

'rhe observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurenwnts of Etowah River at Rome, Ga., in 1.903. 

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

Ga~e : Discharge. heig t. 
I 

Date. Hydrographer. 

Feet. I Second-feet. 

March 14 _________ _ 9.70 6,316 
June 5 ___ . 12.75 17,133 
July 1. ____ . ___ . _________ . __ . _ _ ___ do· _____ . ______ . _____ _ 3.27 2,986 
July 3 _ _ _ _ _ _ _ _____________ _ 3.15 2,704 
July 18 _____________________ _ 2.98 2,376 
September 4 . ________________ _ 1.20 1,293. 
November 28 ______ . _________ _ 1. 01 1,080 

J.lfean daily gage height, infeet, of Etowah Ri11er at Rmne, Ga., for 1903. 

__ Day I·• nly I A ng ~Sept I _""t Nov. De" I Day. ,J nly I Aug ! Sept ! Oct Nov. Dec. 

L----- - ---_I 3. 00 ! 3. 00 II 1. 00 : 1. 00 1. 00 1. 00 I 17 ---- 3. 40 2. 90 ' 2. 00 1. 20 1. 30 1. 00 
2----------- 3.0013.60 .90, 1.00 1.00 1.001 18____ 3.20 2.70 i 1.90 (a) 1.50 1.00 
3 ___________ 3.30 i 3.40 I .80 .90 1.30 1.00 19 __________ , 3.10 2.40; 1.80 (a) 2.20 1.00 

4 ___________ 3.00' 3.30 I .70 .80 1.90:1.00 20----------] 3.00 2.20! 1.80: (a) 1.80 1.00 
5 ___________ 3.50; 4.00 .60 I .80 2.80 1.00 21 __________ 2.90 2.00 11.70 I (a) 1.00 1.00 

6 ___________ 2.:0 j 3.20 .60 .80 2.20 1.00 22 ----------~ 2.80 1.70 ]1.60 (a) 1.20 1.00 
7 ___________ 2.i0 

1

. 2.90 .60 .70 2.00:1.00 23 __________ 2.70 1.60' 1.50 (a) 1.10 1.00 
8 ___________ 3.10 I 2.70 .60 .80 1.80' 1.00 24 I 2.50 1.60 1.50 (a) 1.10 1.10 
9 ___________ 3.40 2.30 .50 1.00 1.00 i 1.00 25 .. 2.40 1.50 1.40 (a) 1.10 1.20 

10 ___________ 3.00 2.10 .50 1.70 1.00 i 1.20 26 .. 2.00 1.40 1.00 (a) 1.00 1.00 
11. __________ 3.20 1.90 .50 1.60 1.10 1.10 27------ 2.40 1.30 1.20 (a) 1.00 1.00 
12 ___________ 3.20 1.80 .50, 1.40 1.00 1.00 28 __________ 2.40 1.30 1.20 (a) 1.00 1.30 

13----------- 8.60 1.70 .50 1.10 1.60 1.00 29 -- 2.00 1.~) 1.10 1.00 1.00 1.00 
H __________ : 9.00 1.60 .60: 1.10, 1.50 1.00 30------ 2.90 1.20 1.10 1.10 1.00 1.30 

15 ___________ 6.40 1.80 1.00 I! 1.00 11.30 I 1.00 I 31______ 2.80 ' 1.10 ]' 1.00 II______ 1.20 
16 ___________ 4.60 4.10 2.00 1.00 1.30 1.00 li . 

a Observer died on October 17. New observer employed October 29. 
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Ratiny tab!P for Etowah Rive1· of Rome, Ga., fl'Om July 1 to Decem}wr Jl, 190.1. 

Gage I Gage ·Gage 
height. I Discharge. height. Discharge. height. : Discharge. Discharge. 

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

Feet. Second-feet . . Feet. Second-feet. Feet. Second-feet. Feet. , Second-feet. 

0.5 900 1.8 1,598 3.2 2,772 5.8 I 6,180 

.6 944 1.9 1,665 3.4 3,010 6.0 I 6,470 
• j 989 2.0 1,733 3.6 3,2.)0 6.2 6,770 
.8 1,035 2.1 I 1,801 3.8 3,490 6.4 7,070 
.9 1,082 2.2 1,869 4.0 3,730 6.6 7,375 

1.0 1,130 2.3 1,937 
1: 

4.2 3,975 6.8 7,685 
1.1 1,179 2.4 2,005 4.4 4.224 7.0 8,000 
1.2 1,230 2.5 2,077 4.6 4,478 7.5 8,800 
1.3 1,285 2.6 2,155 4.8 4,741 8.0 9,600 
1.4 1,344 2.7 2,241 5.0 5,020 8.5 10,400 
1.5 1,405 2.8 2,335 5.2 5,310 9.0 11,200 
1.6 1,468 2.9 2,437 5.4 5,600 
1.7 1,032 3.0 2,546 5.6 5,890 

Estimated monthly discharge of Etowah River at Rome, Ga., for 1903. 

[Drainage area, 1,854 square miles.] 

I I 

: Discharge in second-feet. i Run-off. 

~-------------1---
, I I ~00~~ I . 

Maximum Minimum. ~ Mean feet per D_epth m 
· · square 1nches. 

·Month. 

mile. 

July _____ .. _ _ _ _ . ___________ _ 11,200 1,937 3,246 1. 75 2.02 
I 

August___ ________________ 3,852 1,179: 
September _ _ _ _ _ _ _ _ _ _ _ _ ______ ! 1. 733 900 ; 

1 I 
October 1-17 and 29-31 a _____ _i ____________________ ! 

November ___________________ ! 2,335 1 1,130! 
i ! 

1' ~85 I 1, 130 I 

--;---

December _ .. ____________ . _____ . 

2,001 1. 08 1. 25 
1,206 . 65 • 73 
1,162 . 63 .47 
1,359 . 73 . 81 
1,168 .63 .73 

a Observer died October 17. New observer employed October 29. 

ETOWAH RIVER AT CANTON, GA. 

This station was established in 1892 by the United States Weather 
Bureau. Measurements were begun in 1896 by United States Geolog
ical Survey. It is located at the wagon bridge in Canton, Ga., one
half mile above the mouth of Canton Creek and 1,000 feet upstream 
from the Atlanta, Knoxville and Northern Railroad st,ation. The 
gage is a heavy Yertical timber, bolted to the edge of the left-bank 
pier, on the upstream side. The footmarks are numbered with brass 
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figures. ThP gage is rt:>ad once eadt day by .J. J\I. J\lc..Afee who is 
paid by the Fnite<1 ~tates \Veather Bureau for six mont,hs of the 
year. Discharge measurements are made from the upstream side of 
the iron highway bridge, which is about 25 feet above low water, and 
to which the gage is attached. The initial point for soundings is the 
river side of the right-bank pier at the end of the main span. The 
channel is straight for 1,000 feet above and 500 feet below the bridge. 
The current is affected by a fish-trap dam about 1 foot high, which 
was constructed in 1B02, and which has since caused some trouble by 
being occasionally washed away and built up again. 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 hanks, which are the abutments at the outer end of the ap
proaches. Above this point it begins to overflow the bottom lands. 
The bed is fairly constant. 

Bench mark No. 1 is a cut on a silver maple tree on the east side 
of the road, 20 feet from the end of the bridge on the south or left 
bank of the river; its elevation is 20.36 feet above the zero of the 
gage. Bench mark No. 2 is a cut on a persimmon tree 4 feet from 
the upper side of the bridge and 10 feet toward the river from the 
south end of the bridge; its elevation is 16.88 feet above the zero of 
the gage. Bench mark No. 3 is the center of the head of a large "\Vire 
nail, driven horizontally in the side toward the river of a walnut tree 
on the east side of the road, 25 feet north of the north end of the 
bridge; its elevation is 18.52 feet above the zero of the gage. Bench 
mark No. 4 is the top of the iron bar on the top of the left-bank pier 
at the end of the center span of the bridge; its elevation is 23.39 feet 
above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of .M. R. Hall, district hydrographer. 

Discharge measurements of Etowah River a,t Canton, Ga., in 1903. 

Date. Gage , Discharge. height. 
I 

Hydrographer. 

Feet. ,','econd-feet. 

January 28 _ _ _ _ _ _ __ _ M. R. Hall ___ _ 1. 07 922 
March 27 _ __ __ __ _ _ _ _ _ __ ____ 

1 

Olin P. HalL ____________ _ 2.50 2;562 
1. 80 1,873 

.94 1,166 

.93 1,119 

.. 51 570 

April 27 __ _ _ _ . ---·-1 E. C. Murphy ___ _ 
June 25 _ _ ______ .. M. R. Hall ______ . _________ 1 

Do _______ .. _ _ _ _ _ _ _ _ _ _ _ _ -[- ____ do ___________________ -I 
September 4 _ _ _ __ _ _ _ _ __ _ __ _ __ _ __ ___ do __ _ _______________ _ 

Do _______________________ I _____ do ___________________ _ . 51 575 

OctoberlO ____________________ I 0. P. Hall_-~==~~j ___ ·~j ___ 51-3 
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Mean <lat:ly yaue height, ill.feet, of Etowah River at Canto11, Cia., for l.'HM. 

Day. Jan. Feb. Mar. 'Apr.,May.[.June.[July. Aug.! Sept. Oet. Nov.:Dec. 

1 ____ ------------
2 __________ - -----

3 __________ ------

4 ____ - -----------

5 ____ ------------------
6 __________ ------

7 ____ ------------------

1.00 

1. 00 

1. 00 

.80 

.80 

8 _____ ----------------- .80 
9 __________ ------------ .HO 

10 ____ ------------------ . 70 
11 ______________________ 2.HO 

12 ______________________ 2.00 

13____ l.HO 

1!. -
};) ___ _ 

16 ____ -- ----------------

1. HO 

1.60 
1.60 

17--- - - - - --- - - - --- - - - --- 1. 40 
18 ______________________ 1.40 

19 ______________________ 1.80 

l.(X) 

1.10 

1.60 

3.20' 
4.m 
2.00 I 

2.60 
8.00 

4.20 
2. f'>(J 

7.00 
6.20 

B.lO 

2.10 

2.80 

9. 90 

17.70 

5.10 

B.20 

9.20 13.90 ~-~ ~~1.20- o.6o 
1

· o.5o-l o.5o -;7~. -0~4~, 
·!. 00 I B. 40 1. 70 7. 20 1. 20 . HO . 50 . i)() • RO ! • 40 

2. 0{) I 2. 90 J. 60 4. 70 [1. 10 1. 10 . i}() • i)l) 1. ()() · 4.0 

2 .• 10 i 2.80 1.80 4.00 I 1.70 .70 .fiO .511 1.00! .40 

2. 40 · 2. 50 · 1. &l )m t«l II 1.10 . 70 . 60 . ilo 1. 50 : . 4.0 
2.90 2.30 1.40 7.50 1.00 .70 .60 .50 1.00 .40 

2. BO 2. 20 1. 40 6. 00 1. m . 70 . 50 . 50 . 70 . 4.0 

2.iJO 3.40 1.40 2.50 LBO .00 .50 .50 .50 .40 

2. 60 I 3. 40 I 1. 40 2. 50 1. 20 . 60 . 50 I '90 . 50 . 40 
3. 50 2. 50 I 1. BO 2. 60 1. 20 . 60 . 50 I . 60 . 50 . 40 

11. Oil I 2. 20 I. BO 2. 50 1. 20 . 60 . 40 I • 60 . 50 . 40 

5. 50 2. 20 i 1. BO 
3. 50 5. 20 ; 1. 30 
2. 90 6. 00 1. BO 

2. 50 3. 20 ' 1. 20 

2. 3o I 2. 5o 1. 20 
2. 2() I 2. 4() 1. 10 

2. ()() 12. 30 ' 1.10 
1. 90 2. 10 1.10 

2. 00 1. 20 . 70 . 40 . . 60 . 50 . 4.0 

I. {)(l 5. BO . 70 . 40 . 60 . 50 . 50 

1. 50 2. 70 . 70 . 40 . 60 . 50 I .liO 
1. ao 2. m 2. 50 1. oo . 60 . 50 · . .J.O 

1. 20 2. m 1. oo 1. oo . 60 . 50 . 40 

.80 .80 

.10 l.(X) 

20_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. BO 2. 50 1. 80 2. 10 1. 10 

1. 20 2. ()() 1. 00 

1. 20 1. 90 2. 20 
1. 20 1. 70 1. ()() 

1.10 1. 60 . 90 
.50 
.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.80 

.80 

.70 

.70 

.50 

.80 

.60 

.60 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50' 

.40 

.40 

. 40 

.40 

.40 

.liO 

.40 

.40 

.40 

.40 

.60 

.50 

.[J() 

2L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 30 2. 40 5. 50 2. 20 1. 10 
22 ______________________ 1.80 2.10 B.30 2.10' 1.10 

2;j_--------------- ------ 1. 6() 2. ()() 13. 0() 2. ()() I 1. 00 
24 ______________________ 1.40 1.70 6.70 1.80: .90 

25 ______________________ 1.20 1.50 5.50 1.70 I .90 
26 ______________________ 1.20 1.60 3.00 2.80 .90 

27. ------------------- 1. 20 1. 50 2. 60 1. 80 i . 90 

2H ____ ----------------11 1.20 15.00 2.40 11.70: .~0! 
29 ____________________ 1.20 2.9o 

1 

1.70 1 .9o 

30____ _ ___________ 11.20 12.20 11.7011.80 
3L ___________________ 1. 20 

1 

_______ 

1 

5.50 ~- _____ 
1 

2.60 

1.10 1.60 

1.00 1.40 
1.00 1.20 

1.00 1.00 
l.(X) 

1.00 

1.10 

3.00 

1.70 

1.50 

.90 

.80 

.70 

.70 

. 70 

.60 

.60 

.80 

.80 

. 70 

.60 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.60 

.60 

.60 

.60 

.70 

.70 

.70 

.70 

.70 

.60 

.60 

.50 

.50 

Rating table for Etowah River at Canton, Ga. ,frmn January 1 to August 15, 1fJ03. 

[ Gage 
· height. 

i----
1 

Feet. 

0.6 
,., 

• I 

.8 

.9 

1.0 
1.2 
1.4 
1.6 

1.8 
2.0 

2.2 

2.4 

800 

900 

1,000 

1,090 

1,180 
1,360 
1, .540 
1,720 

1,900 

2.080 

2,260 
2,440 

Gage 
1 

. 
height. 

1 

Discharge. Gage I . [ Gage I . ! 
height. i -~1sch~rge. ,

1 

hei~~ ~1seh:~g-e~ i 

Feet. Second-feet. I F~et. :Second-feet.~ Feet. Second-feet. 

2. 6 2, 620 8. 0 7,130 I 14.0 12,110 
2. 8 2, 800 8. 5 7, 545 14. 5 12,525 
3. 0 2, 980 9.0 
3.5 

4.0 
4.5 
5.0 
;), 5 

6.0 
6.5 

7.0 

3,395 9.5 

3,810 10.0 
4, 225 10.5 
4, 640 I 11.0 

5, 055 11.5 
5,470 12.0 

5,885 12.5 
6, 300 13.0 

6, 715 13.5 

7,960 

8,375 
8,790 

9,205 
9,620 

10,035 
10.4.50 

10,865 

11,280 

11,695 

15.0 

15.5 

16.0 
16.5 

17.0 
17.5 
18.0 

12,940 

13,355 
13,770 
14,185 
14,600 
15,015 

15,4[30 
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Rating table for Etmcoh Rirer at Canton, Ga., from August ill to Deeember :31, 
W08. 

Gage 
height. 

Feet. 

0.4 
. 5 

.6 

.7 

.8 

Discharge I G!lge Disc barge. 
__ --~~~Ight.

1 Second-feet. 1 Fp,ef. Seco nd-feet. 

430 0, 9 I 

500 
570 
640 
710 

1.0 
1.1 
1.2 
1.3 

1 

1 

780 
860 
950 

,040 
,130 

:r 

I 

I 

--- -- ------··-
I 

Gage 
Dboharge.l h~l;,'i:'t.j Di"'harge. height. 

Feet. &cond-jcet.l b'ed. lse=d-f"'· 
1.4 1, 220 I 1. 9 ~ 1. 670 

1.5 1,310 ,I 2.0 I 1,760 
1.6 1,400 I 2.1 1,850 
1.7 1,490 2.2 1,940 
1.8 1,580 2.3 2,030 

I I 

Estimated monthly diseharge of Etowah River at Canton, Ga., for 1903. 

[Drainage area, 604 square miles.] 

-~- -~:r~~n second-feet. 

I 
Month. 

January_. __________________ _ 

February _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 
March _____________________ _ 
April ______________________ _ 

May ______________________ - __ _ 

.June ___________ . __ . - . - . - - -- -
July _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ __ _ _ 

August __ . __ . _- _____ .. __ 
September ____ . _______ . ____ . 
October ____________________ _ 

November ____ . . ____ . ______ _ 

December __________________ _ 

The year ________ _ 

I 

Maximum. Minimum. 

2,800 
15,181 
11,280 
5,470 

2,620 
9,454 

4,889 
2,530 
1,670 

860 
1,310 

570 

15,181 
I 

900 
1,180 
1,900 
1,810 

1,090 
1,180 

800 
500 

430 
500 
430 
430 

430 

Mean. 

2, 136 
3,934 
4,-004 
2,618 

1,450 

2,640 
1,544 

856 
558 ; 

598 
586 
459 

1,782 

Run-off. 

Second-
feet per Depth in 
square inches. 
mile. 

-~~-~~-

3:54 i 
4.08 

6.52 6.79 
I 

6. 63 : 7.64 
4.34 4.84 
2.40 2.77 
4.37 4.88 
2.56 2.95 
1.42 1.64 

. 92 1. 03 

.99 1.14 

.97 1.08 

.76 .88 
---

2.95 39.72 
I 

-'-------'---~~-

COOSA W ATTEE RIVER AT CARTERS, GA. 

This river is formed by the junction of Ellijay and Cartecay rivers 
at Ellijay, (}a., 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. 'rhis station was 
established August 15, 1896, by M. R. Hall, 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 
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River below. It is at the foot of the great shoals made by this stream 
in cutting through the Cohutta Mountains. The chain gage is fas
tened to the downstream side of the bridge. ~rhe length of the chain 
from the end of the weight to the marker is 37.08 feet. The observer 
was H. S. vVeems, a merchant at Carters, Ga., until the end of 1903, 
when he was succeeded by R. P. :Messer. Discharge measurements 
are made from the single-span highway bridge and its approaches. 
The initial point for soundings is land side of the pier on the right 
bank. The channel is curved for 1,000 feet above and 500 feet below 
the station. The current is swift and broken. Both banks are high, 
but overflow at flood stages. The bed of the stream is of gravel, and 
is not liable to change. The bench mark i:s the top of the cylindri-cal 
iron pier at the right bank, downstream side. Its elevation is 30.35 
feet above gage datum. . 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge rneasurernents of Coosawattee River at Carters, Ga., in 1903. 

Hydrographer. Date. Gage I 
height. I Discharge. 

Feet. 1 Second-feet. 

March 18. __ 0. P. HalL__ _ _ _ _ _ _ _ _____ _ 3.56 1,588 
July 22 . ____________ . ___ . _________ do __________ . ________ _ 2.35 963 
September 8 ________ . _ _ M. R. Hall _ _ _ 1. 22 456 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0. P. Hall ____ _ 1. 22 444 
October 16 _ _ _ _ _ _ __ ' _____ . _ _ _ _ _ ____ do . _ _ _ _ . _ _ ________ _ 1. 071 374 
December 31 _____________________ do _________________ _ 1. 26 . 416 

Mean daily gage height, in feet, of Coosawattee River at Carters, Ga., for 1903. 
------------------ --------------------------~T~-

I 

Aug. j Sept. I Oct. I Nov. Day. 
1 
Jan. Feb. i Mar. Apr., May. June. July. Dec . 

. L~ -:::· -:::J ::~ 
------ --------

2.00 I 9.20 6.00 3.40 4.50 2.60 2.20 1.30 1.0() 1.20 1.10 
2.50 5. 40 5.20 3.20 5.00 2.50 2. 30 1. 20 1. 00 1. 20 1.10 
3.00 I 4.60 4.90 3.20 5.20 2.40 2.40 1.20 1.00 1.40 1.20 

4 __________ ------------ 2.00 10.00 4.10 5.00 3.10 5.00 2.30 2.50 1. 20 1.00 1.30 1.20 

5 .... -----· --·--------- 1.60 9.00 4.10 4.40 3.00 6.80 2.30 2.40 1.20 1.00 1.20 1.20 

6 ......... ------------- 1.60 7.00 5.00 4.20 2.80 5.50 2.20 2.30 1. 30 .90 1.20 1.10 

7---- -----·- ----------- 1.50 8.00 3. 70 4.10 2.80 4.20 2.10 2.20 1.30 .90 1.10 1.05 
8 ........ -··--------·-- 1.401 7.00 5.90 8.00 2.70 3.50 2.00 2.10 1.20 2.00 1.10 1.05 
!}_ _____________________ , 1.40 6.00 4.60 4.10 2.70 3.60 2.20 2.30 1.20 1.40 1.05 1.10 

}() ______ ---- 1.20 6.00 
5. 10 j'· ~) : 2. '" 

3.00 2.30 2.40 . 1.15 1.20 1.05 1.10 
11 ____ ._ ------ 3.30 9.00 

:::~ ::~ I ::: 

4. 70 2.50 2.30 1.10 1.00 1.20 1.10 

12 ... ---- ·----- --- 2. 70 6.50 4.20 3.00 2.20 1. 05 1. 05 1.30 1.20 
13 ______ ---------- 2.40 4.50 4.30 10.00 2.50 3.50 9.00 2.10 1. 05 1.00 1.10 1.40 
14 ___ -- ----------- 2.10 4.00 4.20 5.40 2.50 3.40 6.00 2.10 1.10 1.00 1.10 1.30 
15 .. ----- --· 2.00 4.00 4.00 4.80 2.40 3.00 4.20 '!.00 1.20 1.00 1.10 1.30 
16 _____ ----------- 2.00 10.50 3.80 4.40 2.50 2.80 3.80 2.20 l.{j() 1.05 1.20 1.20 
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. 21Iean daily gage height, in feet, of Coosawattee River, etc.-Continued. 

Day. --- Jan_. -~eb. Mar. -~;-Ma~~ Jn::l Jul;j Aug.f Sept. I o_c:_~~~v.1 _n:·_ 
1_7 _____ -__ -_-__ -__ -_-___________ l.!lO !l.OO 8.70 4.1012.50 2.60 3.5012.10 1.4011.60 I 2.8011.20 

18 1 2 oo G. oo a. 4ll :uJO I 2. 50 2. ;)() 3. oo 2. oo 1. oo 1 30 2. 60 1 1. 20 

~291--~~--~--~--~-~_:_~_-_:~--~-~_:_-:_-~_- __ :~~~::: 1 ~1-.: .. 00 I ::. :::, :~ :~ :~ :~I:: :~'::~I:~ I ~:~ 
" a. 50 1 4. 30 a. m 1~ 2. 60 2. 20 2. 30 

1

1. 70 1. 10 , 1. 10 1. oo 1. 20 

22________________ 1.70 3.30 I 6.10 3.90 2.40 2.00 2.20 1.60 1.10:1.05 1.70 I 1.10 

23________________ 1.70 3.20 18.20 8.80 2.40 2.10 2.10 1.50 1.05 I 1.00 1.40; 1.10 

24 ______________________ 1.60 B.10 R.10 8.80 2.50 2.20 .· 2.20. 1,40 1.10 1.00 1.30 1.20 
25 ______________________ 11.60 a.oo 5.20 3.70 2.60 3.00 

1

. 2.10 1.40 1.10 1.05 1.20 1.20 

26_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. rJD 2. 90 4. 60 a. 10 1 2. 60 3. 50 2. oo 1. ao 1. 05 1. 10 1. 20 1. 10 
27.: ____________________ 1 1.50 i 3.40 4.20 8.60! 2.4fl 4.00. 2.00: 1.30 1.05 1.10 1.20 1.40 

28---------------------- 1.50 21.50 4.40 il.50 12.30 B.OO 1 2.20 1.20 1.05 1.00 LBO 11.20 

2''------•--------------- 2.50 ;-------, 6.40 I a.oo "-'~ a.oo 12.10 1.20 LO>, 1.00 11."' 1.10 

:::: :::::::::: ::::~: ::: I ::::: 

2
: ~ I "-~-i ~:~ 2

. !}() : : I : ~ -L-~ ! : ~ ' L_'"-1 : :: 

Gage 
height. 

Rating table for Coosav;attee River at Carters, Ga., .lrJ02-S. 

I 

. :, Gage , . Gage ! • II ~age 
. Discharge. if height .. Discharge. height. Discharge. 

1 

height. 

-F<-~-~~---~ ''''""~~~d i/ F;~~ ~"~~~;~"~I F~:~ I Sec~~~~" I ;;:~ : '~"~:~~'~ I 

1.0 I 345 I 4.0 1,875 7.0 3,990: 13.0 8.310 I 

1.2 420 I! 4.2 2,010 7.2 4.134 I 14.0 9,030 I 

1.4 495 1 4.4 2.145 7.4 4,278 15.o 9,75o 

1.6 575 4.6 2,280 7.6 4,422 16.0 10,470 

1. 8 670 4. 8 2, 41i5 7. 8 4, 566 17.0 11,190 

2.0 

2. 2 I 

2.4 

2.6 

2.8 

3.0 

3.2 

3.4 

3.6 

765 5. 0 2. 550 8. 0 4, 710 18.0 11,910 

865 

970 

1. 075 

1,180 

1,290 

1,400 

1,510 

1,625 

5.2 

5.4 

5.6 

5.8 

6.0 

6.2 

6.4 

6.6 

2.694 

2,838 

2,982 

3.126 

3,270 

3,414 

3,558 

3,702 

8.2 

8.4 

8.6 

8.8 

9.0 

9.5 

10.0 

11.0 

4,854 

4,998 

5, 142 

5.286 

5.430 

5,790 

6,150 

6,870 

19.0 12,630 

20.0 I 13,350 

21.0 14,070 

22. 0 I 14. 790 

23.0 15,510 
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Estimated rnonthly discharge of Coosau~attee River at Cm·ters. Cia .. for 1.903. 

[Drainage area, 5:31 square miles.] 

. Discharge in second-feet. Run-off. 

Month. Second-
Maximum. Minimum. Mean. feet per Depth in 

square inches. 
mile. 

------

January - - ~ - - - - - - - - - - - - - - - -·- 1,455 420 721 1. 36 1. 57 
February 14,430 765 3,294 I 6.20 6.46 ------ ·--· ---------

I 

March ------ -- --- ---- ---- --- 14,070 1,455 3,295 6.20 7.15 
April ------------------ --- 6,150 1,565 2,244 4.23 4.72 
May ------------------------- 2,550 917 1,172 2.21 2.55 
June _________________________ · 3,846 765 1,631 3.07 3.43 
July ------------------------- 5,430 765 1,233 2.32 I 2.67 

I 

1,022 420 729 1.37 1. 58 
~e:~:: b-e~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 575 364 408 ,..,., .86 ,// 

October _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ____ 765 310 I 389 . 73 I .84 
November ______ 

- ---- -------- 1,180 364 
I 

512 . 96 1. 07 
December ____________________ 622 364 421 . 79 . 91 

! 

----
I 

The year ----- ------ ---- 14,430 310 
I 

1,337 
I 

2.52 133.81 
----------- --------

BLACK "\Y ARRIOR RIVER AT TUSCALOOSA, ALA. 

A continuous record of gage heights at Tuscaloosa since 1880 has 
been kept by the United States Engineer Corps. During 1805 and 
1896 a number of discharge measurements were also made, from which 
a rating table was obtained, and since that time measurements of 
flow have been made by the United States Geological Survey. The 
station is located about one-fourth of a mile above Mobile and Ohio 
Railroad bridge. There are three locks and dams within about 3 
miles above the station. 

The gage is located about three-fourths of a mile from the business 
center of Tuscaloosa, Ala. It is reached by passing down Bridge 
street to the river, thence down the east bank 1,800 feet. There is also 
a vertical iron gage on the downstream side of the second pier from the 
left bank of the high way bridge, from which the discharge measure
ments are made. Discharge measurements are made from the iron 
highway bridge above the gage. The initial point for soundings is 
the end of the iron bridge on the left bank, downstream side. The 
channel is straight for 15,000 feet above and below the station; its 
width at low water is 280 feet, and at high stages G25 feet. The cur
rent. is slug-gish at low stages. Both banks are high and steep and 
overflow only at extreme stages. The greater part of the bed is of 
rock and is permanent. There is but one channel, broken by the 
three bridge piers. 
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Bench mark No. 1 is on a willow tree 10 feet.west of the gage; its 
elevation is 10.54 feet above the zero of the gage and 97.34 feet above 
the :Mobile datum. Bench mark No. 2 is on a small hackberry tree 30 
feet south of the upper end of the gage; its elevation is 52.06 feet 
above the zero of the gage and 139.36 feet above the )Iobile datum. 
Daily gage heights are furnished to the Geological Survey by R. C. 
McCalla, United States assistant engineer. 

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurenwnts of Black Warrior River at Tuscaloosa, Ala., in 1903. 

Date. Hydrographer. Gage 
height. i Discharge. 

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

Feet. Second-feet. 

July20 ______________________ J. M. Giles_________ , 5.45 

5.44 

862 

719 July 2L _____________ - _ -- - -- -[-- - --do - - -- - - -- - - -- - --- -- - -~ 

.~.lfean daily gage height, in feet, of Black Warrior River at Tuscaloosa, Ala., for 
1903. 

3 ___________ _ 

4 ______ ------

5 ______ ------
6 ______ ------

7------------
g ______ ------

16.53 
23.50 
22.52 
19.81 
17.10 
15.11 

9 __________________ 13.31 

10- - --- - - - - --- - - ---- i2. 10 
n______ ______ 12.53 

12.----------- 23.95 
13 ______ ------
14 ______ ------
15 ______ ------
16 ______ ------
17 ______ ------
18 ______ ------
19 ______ ------
2(} ______ ------

28.41 
25.75 
21.90 
19.01 
16.11 
14.50 
12.51 

11.85 
2L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 11. 05 

2'2 ____________ - 10.84 

23 ______ ------- 9. 98 
24 __________________ 9.51 

25______ 8.65 26.10 14.80' 12.30 
26 __________________ 8.25 23.95 13.48111.30 

27_----- 8. Q;j 22. 00 ' 12.40 10. 50 
28 __________________ 9.85' 45.42 11.85 10.00 
29 __________________ 12.35 ' _______ 11.62 9.45 
30 __________________ 14.7211 _______ 11.78 8.95 

31_ _____ ------------ 14.55 ------- 13.50 
I 

ay.[ June. July. Aug. Sept. I Oct. N ov.l Dec. 

------~-
.50 9. 60 6. 43 6. 95 5.10 3. 98 5. 03 4. 71 
. 15 12. 50 5. 90 7. 40 5. 15 3. 95 5. 17 4. 72 

7 

7 
6 
6 
7 
6 

6 
7 
8 

.90 

. 75 

.45 

.15 

.92 

.89 

.00 

.90 

. 75 

.05 

.65 

.35 

.85 

.40 

.10 

.10 

.65 

14 
36 
43 

43 
37 
30 

25 
21 
17 
13 
11 

·.so 

9 

9 

8 

7 

.55 

.60 

.85 

.10 

.80 

.00 

.35 

.80 

.45 
7.15 
7.32 

14.21 5.65 
12.35 5.44 
12.40 5.80 
13.35 6.35 
16.83 6.15 
16.50 5.90 
12.20 5. 75 
10.50 6.50 
10.85 6.25 
11.00 6.35 
10.35 6.52 
9.45 6. 70 
8.30 6.55 
7.65 6.25 
7.08 5.90 
6. 70 5.81 
6.45 5. 70 

6.20 5.45 
6.23 5.10 
7.20 5.05 
6.95 4. 75 
6. 75 4. 70 
6.83 4.83 
7.80 4.90 
7.52 4.80 
7.15 4.65 
6.91 7.85 
6.55 4. 75 

------- 6.50 

8.55 5.00 3.80 5.68 4.78 
7.65 4.91 3. 75 5.55 4.84 
6.95 4.80 3.61 5.21 4.85 
6.50 4. 73 3.98 5.04 4.87 
6.80 ,.4.55 4.20 4.98 4.88 
6. 72 4.45 4.70 4.90 4.86 
6.55 4.40 4. 75 4.88 4.88 
6.10 4.42 4.90 4.84 4.89 
6.35 4.31 4.97 4.80 4.90 
6.15 4.25 5.10 4.87 4. 92 
6.10 4.21 5.15 4.91 4.87 
6.00 4.19 4.95 4.87 4.85 
5.95 4.13 4.96 4.92 4.87 
6.25 4.10 4.93 4.97 4.86 
6.60 4.00 4.98 4.98 4.86 
6.85 4.03 5.01 4.91 4.84 
7.82 4.08 4.99 4.90 4.80 
7.60 4.03 4. 98 4.88 4.92 
6. 91 3.98 4.90 4.86 5.05 
6.55 3.94 4.85 4.80 5.28 
6.10 3.90 4.76 4.78 5.15 
5.65 3.89 4.65 4. 75 5.48 
5.45 3.86 4.60 4. 73 5.60 
5.25 3.80 14.50 4. 75 5.51 
5.15 3. 75 4.50 4.74 5.39 
5.05 3. 70 4.60 4.75 5.15 
4.95 3.81 4.68 4.73 5.12 
5.35 3.95 4. 76 4.70 5.09 
5.15 ------- 4.81 ---- 5.07 
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BLACK ·wARRIOR RIYER NEAR CORDOVA, ALA. 

'rhis 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, and about three-fourths of a mile from 
Cordova, Ala. The gage was established by the "C" nited States \Yeather 
Bureau, but observations were discontinued by that Bureau sometime 
ago. From 1::.? t,o 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 J\lay 21, 
1 !100, so a short new section was put in at that time. This section is a 
::.? by 10 ineh plank, graduated to feet and tenths, from- 1.5 to+ 1::.?.5 
feet, and spiked to a vvillow tree on the right bank of the river about 
200 feet below the brhlge. 

Measurements are made from the downstream side of the railroad 
bridge, which is a two-span, iron through bridge. 'rhe span across 
the river is :300 feet long. The span on the left bank is about 150 feet 
long. At low stages discharge measurements are made from a boat at 
a point, some distance below the bridge. The channel is curved for 
500 feet above and straight for 1,000 feet below the station. The right 
bank is a rock bluff and will not overflow. The left bank overflows 
only under the second span of the bridge. The bed of the stream is 
of rock and is permanent. The channel has a width of about 180 feet 
at, 1ow water and about 450 feet at high stages. 

Bench mark X o. 1 is the top of the fourth cross beam from the ini
tial point for soundings, on the downstream side. Its elevation is 60.09 
feet above the zero of the gage. Bench mark No. 2 is a copper plug 
in the solid rock about 110 feet above the bridge, 50 feet from the ini
tial point for soundings. Its elevation is 32.1::.? feet above the zero of 
the gage. The top of the pier at the left bank is 55.10 feet above the 
zero of the gage. 

The observations at this station during 1UO:J have been made under 
the direction of)[. R. Hall, district hydrographer. 

IRR 98-04--11 
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Discharge tneasurements of Black Warrior River near Cordova, Ala., in HHM. 

Date. Hydrographer. Gage I 

height. 1 Discharge. 

Feet. Second-feet. 

13.90 19,252 

6.90 9,486 

March 6 ___ .. _ _ . _ _ _ ______ . J. M. Giles . ____ - _- _ - -- - - --I 
March 13 _______ . _______ . ___ . __ . ___ do ___________________ . : 

4.34 5, 159 

. 50 1,036 ~::e \95- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ j 
I 

July 17 ____________ . _ _ _ _ _ _ _ _ _ _____ do . 30 306 
August 27 ____________ . ______ . _____ do .48 208 
August 29 __ . _______ . ___ . ___ . _____ do . 65 142 
September25 ___________________ .do ------ ------------·--1 . 90 78 
-----------------------

]}Iean daily gage height, in feet, of Black TVar-rior River near Cordova, Ala., 
for 1903. 

! Jan. Feb. Mar. ! Apr.:_ May.
1 

June.'. July. Aug. Sept. Oct. 
1

1

r Nov.l_ Dec. 
' ; ! ' I 

----------- ---- --~--~---~---- ---- ---- --~---
1__ ______________ 1 2.30 ~-30 27.60 3.7o i o.~ 

1

, 2.80 :-o.1o o.oo -o.1o -0.90 ·-0.40; -o.~ 
2.--- --.- .. - --... 2.40 3. 40 21. 60 3. 30 . '10 3. 80 '- . 20 . 00 - . 70 - . 90 - . 40 - . 50 
3 ________________ 7.80 3.30 13.50 2.70 .70 2.50 1- .20! .50 - .70 - .90 - .40 - .60 

Day. 

4.--------· ------ 8.20 9.00 7.20 2.30 . 70 1.60 - .30 i' .30 - . 70 - .90 - .40: - .60 
5__________ 6.00 15.80 6.20 2.30 .70 1.80 .00 .10-.70-.90-.40:-.60 
()__________ 4.90 10.00 13.70 

1 
2.30 .60 4.70 - .10 - .10 - .70 

1
- .90 -.50 I - .60 

7.. ____ .. _ _ 3. 80 8. 70 11. 40 I 1. 90 . 60 3. 80 - . 20 - . 20 - . 70 '- . 90 - . .')0 - . 60 
8 ________________ 3.00 26.10 10.1012.00 .50 2.60 .00 - .20 - .70 .50 .60 - .60 

9 ________________ 2.60 25.40 15.70 '110.00 .50 2.00 - .10 - .20 - .80 .40 .60 - .60 
10 ________________ 2.40 16.10 11.90 5.40 .50 2.40 - .20 .30 - .80 .30 .60 - .60 

1L .. __ .. ___ .... _ 3. 90 21. 20 10. 20 4. 00 . 50 2. 00 . 00 . 30 - . 80 . 30 . 60 - . 60 

12 .... ------------ 10.00 25.30 1 8.20 1 3.40 .5o 2.00 .1o -~I .80 .30 .ro - .60 
13 ................ 7.80 18.00 6.70 ~ 5.50 I .80 1.40 .10 ,30 - .80 .40 .40 - .60 
14- ________________ 5.60 9.00 8.60:12.20 j6.60 .90 .20 .40 - .80 -.50 .50 I- .60 
1,) ________________ 4.50 11.10 8.60 8.00120.10 .60 .30-.40-.80 .60 .601-.50 
16 ________________ 3.60 14.30 6.90 5.80 119.40 .50 .30 .30 - .80 .60 .60 -.50 

17 .. -------------- 2.50 29.50 5.90 4.60 111.20 .30 .30 :- .30 - .80 .70 .60 1- .50 
18.. ______________ 2.80 127.30 5.301 3.90' 6.80 .20 - .40 .40 - .90 .70 .60 -.50 
19 ................ 2.40 17.80 4.50' 2.90 4.90 .10 - .40 - .40 - .90 - .70 - .60 -.50 
2ll.. ------------- 1.80110.50 4.00 3.20 3.80 .00 .40 ,_.50 t- .90 - .70 -.50 -.50 
2L______ 1.m 7.90 3.4o 6.80 2.8o .oo .40 - .50 - .90 - .7o -.50 - .20 
22.......... 1.80 5.40 3.00 4.50 2.40 .00 .50 -- .60 - .90 ~-. 70 -.50 I .50 
23..-- -- .. -- 1. 60 i 5. 00 3. 00 3. 40 1. 80 . 20 . 50 - . 60 - . 90 1- . 70 - . 50 ' .10 
24..------ ---- ---- 1. 40 4. 50 I 2. 90 I 3. 00 1. 50 . 70 . 50 - . 60 - . 90 I_ . 70 - . 50 .10 
25 ________________ 1.40 3.70 2.70 2.60 1.30 .50 .50 - .60 - .90 - .70 -.50 - .30 
26 .. ______________ 1.40 3.30 2.30 2.00 1.00 .40 .50 - .60 - .90 - .70 -.50 - .40 

27 .. -- -- .... ----.. 1. 30 3. 00 2. 00 1. 70 . 80 . 30 - . 60 1- . 60 - . 90 - . 70 - . 50 - . 30 

23---------------- 1.90 21.90 1.80 1.50 .60 .20 - .60 ~- .60 1- .90 - .70 -.50 - .30 
29 ................ 3.50 1.70 1.40 .50 .20 - .60 - .70 1- .90 - .80 -.50 - .40 

: ::::::::::::: :: :~ LOO : .10 .·: :: :: :;~~~-·~I : .: .~: :.: : 
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Rating table fo1' Black vVarrior Rive1· near Cordova, Alct., fr01n January 1 to 
December 31, 1903. 

-
I 'I 

ge Gage Gage . 
1
1: Ga 

height. I Discharge. ', heig ht. I n;,charge.ll height. D~sc~arge.~- Ga!he 
heig t. I Discharge. 

~---~-
~-

et. 'Second-feet. Feet. Second-feet. Feet. Second-feet. 

.4 I 800 1.7 1,840 3.0 3,300 

.5 875 1.8 1,940 3.1 3,430 
I 

. F:l~ ~ &condfcdt~ 
~:~ I 1~~ I 0 

-.7 126 .6 950 1.9 2,040 3.2 3,560 

---.6 159 • I 1,025 2.0 2,140 3.3 3,695 

-.5 198 .8 I 1,100 
i 

2.1 2,250 3.4 3,830 

---.4 247 .9 1,175 2.2 2,360 3.5 3,970 

---. 3 307 1 .0 I 1,250 2.3 2,475 3.6 4,110 

--.2 374 1 .1 1,325 2.4 2,590 I 3.7 4,255 

.2 

i 
1,400 2.5 2,705 

,! 
3.8 I 4,400 

.3 1,480 2.6 2,820 3.9 4,550 

~ ~. 1 442 I 1 

+.0 510 1 
. 1 580 1 .4 1.560 2.7 2, 93t5 4.0 4,700 

.2 6.'50 1 .5 1,650 2.8 3,050 

.3 72.5 1 .6 1. 740 2.9 3,175 
., 

Above 3.8 feet gage height, differences 150 per tenth. 

Estimated monthly discharge of Black l!Varrior Rit:er near Cordova, Ala., for 1903. 

[Drainage area, 1,900 square miles.] 

Month. 

Jan nary _ ~ _ _ _ _ _ __ _ 

February ________ _ 
March _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 

April _________ ~-------------

May ___ - __ -_ - - - - - . -
June ________________ _ 

July __________ _ 
-- ---. ! 

August _____________ . _______ _ 
I September ___________________ , 

October _____________________ _ 

November ____________ _ 

December _______ . ____________ 1 

The year ______________ _ 

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

Maximum. Minimum. 

13, 700 
42,950 
40,100 
17,000 

28,850 
5,750 

i'>lO 

875 
126 
307 
247 
875 

42,950 

1,480 
2,475 
1,840 

1,250 

800 
510 
159 
126 
78 
78 

159 
159 

78 

:ilfean. 

4,306 
17,941 
10,203 
4, 773 

4,176 
1. 661 

317 
306 

97 
148 
198 
252 

Second- I 
feet per Depth in 
square 1 inches. 
mile. I 

---~--~---

2.27 2.62 
9.44 9.83 
5.37 6.19 
2.51 2.80 
2.20 2.54 

.87 . 97 

.17 .20 

.16 .18 

. 051 
I 

.057 

. o78 1 .090 

.10"' .11 

.l!-3 .15 
---- -------- ---~ 

3,698 1. g;; 25.74 
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LOC"CST FORK OF BLACK ,,~ ARRIOR RIVER AT PALOS, ALA. 

Locust Fork of Black '"\Varrior River rises in Blount County, Ala., 
and, flowing in a southwesterly course, enters Black '"\Yarrior River a 
short distance above '"\Yilmington, Ala. Its drainage basin is hilly, 
and only a small part of its area is in cultivation. Palos station was 
established November 2G, 1901, by R. C. l\IcCalla, United States assist
ant engineer, ·who furnishes 1Jhe daily gage heights to the Geological 
Survey. It is maintained by the "Cnited States Engineer Corps. The 
gage is a± by 8 inch timber, on the right bank of the river, just belmv 
the Kansas City, l\Iernphis 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 elevation, measured vertica1ly, 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 l\lohile 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, l\Iemphis and Birmingham 
Railroad bridge. The Drennan bridge is the property of the Drennan 
Coal )lining Company. It is a mining railroad bridge, having width 
for a double-track tramway of 3 feet gage. Ono track is laid and in 
operation. The bridge has two iron spans of 100 feet each and trestle 
approaches at both ends. 

Low-water measurements are made by wading at a shoal one-third 
mile below the bridge. The initial point for soundings is the left
bank end of the iron bridge on the downstream side. The channel is 
ctuvecl for 1,500 feet above the station and is straight for 3,000 feet 
below. At low water the channel is 180 feet wide. There is a ledge 
of rock about 200 feet below the station with about 3 feet fall. Both 
banks are high and wooded. The right bank oyerflows at flood stages, 
but only under the approach to the bridge. The bed is mainly of 
rock and is permanent. 

Bench mark Xo. 1 is the top of the cross beam at a point 80 feet from 
the initial point for soundings on the downstream side. Its elevation 
is 46.70 feet above the surface of the ·water, less the reading of the 
gage. It was established by measuring down to water surface with a 
steel tape. Bench mark No. 2 is a copper plug in a water-oak tree on 
the right hand, 20 feet) downstream from the gage. Its elevation is 
21.68 feet above the zero of the gage. 

The observations at this station during Hl03 have been made under 
the direction of l\1. R. Hall, district hydrographer. 
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Discharge mectsurements of Locust Fork of Black lVarrim· Riva at Palos, Ala., 
in 1908. 

Date. Hydrographer. Gage 
height. Discharge. 

Feet. Second-feet. 

March 7 ______ . ___ .. _ _ _ _ _ _ _ _ _ J. M. Giles _______________ _ 4. 7.5 7, 450 
I March 14 _________ -----------:-----do __________________ _ 3. 55 5, 342 

l\Iay 20 ______________________ . _____ do ___ _ 1. 7;) 2,148 
June 16 ________________ . __________ do . __________________ _ . 62 431 

Do ______________ . ________ : _____ do ___________________ _ .62 404 
July 18 ________ c _________ . _ _ _ _ _ ___ . do ___________________ _ . 40 228 
August 28 __ .. __ .. _____________ , .. _do. _____________ _ .13 84 

Do _ _ _ . ________ . _ ... __ ~ _____ do .. _ _ _ ______ .. _____ . .13 93 

Septe~ ~~r 26 __ . ___ -~~~-~~--~~~~~~~~ ~~-=~ _____________ i 

. 02 47 

.Jiean daily gage height, in feet, of Locu::;t Fork of Black Warrior River at Palos, 
A.la., for 1908. 

-------··----------~~-~-

Day. Jan. Feb. • )far. I Apr. May. June. 
1

July.l Aug.J Sept. Oct. Nov. 
- --- !-- -- __ 1 __ 1 __ 1 ___ -----··· 

!_ ___________________ 1.20 1.10 17'.00. 2.60 0.90 1.20 I 0.40 · 0. 70 0.40 0.00 0.20 
2 _____________ ------~ 1.30 1.10 7.40. 2.20 .90 2.10 .40 1.00 .30 .00 .20 
3 _ .. _____________ .. __ I 1. 50 1. 60 4. 20 1. 90 . 80 1. 40 . 40 . 70 . 20 . 00 . 20 

4---- .. ------ ---- ---- 1. 50 3. 30 3. 20 1. 70 . 80 1. 20 . 80 . 90 .10 . 00 . 10 
5 ____________________ 1.60 7.60 2.80, 1.60 .HO 1.10 .80 .80 .10' .00 .10 

6 ...... _____________ U'JO 4.80 4.60 11.50 .70 1.60 .7'0 .60 .10 .00 .10 

7------ ------ --------' 1. 40 4. 30 5. 20 : 1. 40 . 70 1. 40 . 60 . 50 .10 . 00 l . 10 
8 __ .. ___ .. ____ .. _ _ _ _ _ 1. 30 18. 1() . 3. 8() I 1. 50 . 7() 1. 20 . 60 . 4() .10 . 00 ' . 00 

9 .. - i 1. 20 . 12. 20 : 4. 30 4. 00 . 60 1. 10 . 50 . 40 . 00 ' . 40 . 00 
10 ~ ~:--- ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~! 1. ()() 6. 40 3. 50 3. 70 . 60 1. 10 . 50 .40 . 00 . 30 . 00 
n ____________________ : 1.50 12.601 ::u;o 2.20 .60 1.50 .5o .40 .oo' .20 .20 

I I I 12 ____________________ , s.2o ~ 12.50 2.80, 1.80 .60 1.10 .40 
1 

.so .m .20 .30 

~~~~::~:~~:~:::::::::::::~~I ~:~~: ~:: 1~:~ I 1:~ 1:~ ::! :~~ :~ :~~ :~ 
15 ...... --------------! 1.70 4.20 3.70 7.20 5.80 .70 .90 .60 .00 .00 .20 
16-----. - ----. ---- --- ·[1. 60 7. 50 3. 10 3. 80 11. 90 . 60 . 70 ! . 80 . 00 . 00 . 10 
17_ ___________________ 1.40 23.00, 2.60 2.60 5.70 .60 .50 I .70 ,()() .00 .10 

18. _______________ ----1 1. 40 18.10 1· 2. 30 2.10 3. 00 . 60 . 40 . 70 . 00 . 00 .10 
19 ____________________ 1 1.20 7.40 2.00 1.90 2.10 .60 .30 .70 .00 .00 .10 

20--------------------' 1.10 4. 20 1. 80 1. 90 1. 80 . 50 . 00 . 60 . 00 . 00 : . 10 
21_ __________________ 1.10 3.10 1.70 2.50 1.50 .50 .20 .60 .00 .OfJ I .10 

22-------------------- 1.00 2.60 1.70 2.00 1.30 .40 .20 .60 .00 .00 .10 
2:3 ____________________ 1.00 2.20 1.80. 1.70 1.20 .iJO .20 .40 .00 .00 .10 

24 ____________________ .ro 2.00
1 

1.10 1.5o 1.10 .40 .20 .30 .oo .oo .10 

25 .... ---------------- .90 1.80 i 1.60 1.40 1.00 .40 .20 .30 .00 .00 .10 
26________________ .!JO 1.70 1.50 1.00 .90 .40

1 

.20 .20 .00 .00: .10 

27. ----. . 80 1. 60 1. 40 1. 20 . 80 . 50 . 20 . 20 . 00 . 00 . 10 
28____________ 20.00. 1.30 1.10 .70 .50' .10 .10 .00 .00 .10 
29______________ 1.30 1.00 .70 50 

1 

.. 10 .10 .00 .00 .10 

30____________ 1.40 1.00 .80 ·50 .10 .10 .00 .00 I .10 
3L ___ .. __ .. .. 2. 70 . 90 ___ ~ _ _ _ . 30 .10 . 30 _- .. --

__ 1 __ 1_ I 

Dec. 

0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
. ]() 

.10 

.10 

.20 
' .10 

.10 

.10 

.10 

.10 

.20 

.20 

.20 

.20 

.20 

. 20 
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Rating table for Locw:;f Fork of Black lf.,.arrior River at Palos, Ala. ,from Janum·y 
1 to Dece1nbe1· 31, 1.903. 

i • --~ Gag~-- ~ . [ Gage I D' h I Gage I D' h 
l Discharge. ! height. Discharge. i height. !. 1sc arge. 

11 

height. , ISC arge. 

I 

I 
Gage 

, height. 

F'eet. 
I 1--- '--! ~~-~----1 
I Second-feet. Feet. Second-feet Feet. i Second-feet ' Feet. Second-feet. 

0.0 
. 1 

1 46 , o. 8 605 1. 6 i 1, 770 2. 4 3, 210 
I 77 . 9 720 1. 7 1, 950 2. 5 3, 390 . 

. 2 I 115 1. o 845 1. 8 2, 13o 2. 6 I 3, 57o 

I 

. 3 : 167 1. 1 980 1. 9 2, 310 2. 7 I 3, 750 

. 4 I 23o 1. 2 1, 120 2. o 2, 49o 2. 8 3, 93o 

1 

___ ·.·--·~5___ __ 306 1. 3 1. 265 2. 1 2, 670 3. 0 .

1 

4, 290 398 1. 4 1, 420 2. 2 2, 850 
500 1. 5 1, 590 2. 3 3, 030 

Tangent at 2 feet with difference of 180 per tenth thereafter. 

Estirnatecl monthly discharge of Locust Fork of Black lVa1·rio1· Rive1· at Palos, 
Ala., for 1.903. 

[Drainage area, 1,020 square miles.] 

Discharge in second-feet. Run-off. 

1\Ionth. Second-
Mean. feet per Depth in 

square inches. 
mile. 

--~--~-----

Jan nary __________ ---------- 4,6.'50 605 i 1,428 
I 

1. 40 1. 61 
February -- ---------------- 40,290 980 11,498 11.27 11.74 
March _____ ----- --- -- --- --I 29,490 1,265 4,833 4.74 5.46 
April ------ ---- - ------ ---- - 17,250 845 3,246 3.18 3.55 
May ___________ ------------- 20,310 398 2,097 2.06 2.37 
June ______ 2,670 230 758 

: 

.74 .83 --------
i July _ _ _ _ _ _ _ _ _ _ _ __ 720 77 276 ')1'1 . 31 ,,.,j 

August ----- - ---- -1 845 77 326 . 32 . 37 
September _____ ! 230 46 64 .06 .07 ---- - --------

October_ --------- --------·-- 230 46 66 . 06 . 07 
November __ 167 46 89 . 09 . 10 
December __ 115 77 86 . 08 j .09 

------
The year ___ 40,290 

: 
46 2,064 2.02 26 .. 57 

TO::\IBIGBEE RIVER AT COLUMBUS, MISS. 

The gage is loeated about 1,000 feet below the county highway 
bridge, 1 mile from the Southern Railway station at Columbus, Miss. 
A vertical 3 by 10 inch pine timber is fastened to the blue rock bluff 
on the left bank and is marked with brass figures and brass nails from 
-5 to +43 feet. Discharge measurements are made from the county 
highway bridge at the south end of :Main street. The initial point for 
soundings is the end of the iron bridge on the right bank, downstream 
side. The ehannel is slightly curved for 500 feet above and 1,000 feet 
below the station. 11he current is sluggish at low stages and very 
swift above a gage height, of 12 fePt. The right bank is high and sel-
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dom overflows. The left bank overflows from gage height 18 to 22 
feet. The bed of the stream is of soft, blue rock. 

Bench mark No. 1 is the top of the downstream girder at a point 
250 feet from the initial point for soundings. Its elevation is 39.88 feet 
above the zero of the gage. This point is on the movable portion of the 
drawbridge and may vary in elevation. Bench mark No. 2 is a copper 
plug in a tree at the southeast corner of First street and Second ave
nue. Its elevation is 17.94 feet above the zero of the gage. This tree 
has boards nailed to it, showing the names of the streets. Bench 
mark No. B is the top of the rail at the depot of the Southern Railway 
and is 55.2 feet above gage datum and 191 feet above mean sea level. 

The observer, J. J. Richards, is paid by the United States "\Veather 
Bureau. 

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 reg
istered 42 feet. The lowest recorded height was on October 26, 1803, 
when the gage reading was -3.9 feet. The danger line is at 33 feet. 

The observations at this station during 1908 have been made under 
the direction of M. R. Hall, district hydrographer. 

Discharge measurements of Tombigbee Rive1' at Columbus, 1'J,Iiss., in 1903. 

I 

Date. Hydrographer. Ga~e I Di<chargo. heig t. 

Feet. , Second-feet. 
I 

March 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J. M. Giles _________ _ 15.50 26,452 
March 12. _________________________ do ____ . _____ 0 ______ __ 17.30 29,015 
May 18. _____________ . _____ . ___ do _ 

__ .. do __ 

12.50 17,804 
July HL ________________ __ --- 1. 70 1,340 
July 17 _________________ __ ___ do __ __ 1. 80 1,278 
September 22 __ 0 __ 0 ______ _ ___ .do ___ _ 3.70 

3. 70 1 

252 
September 25 ____________ _ _do _________ _ 263 

.Mean dail!J gage height, 1'n feet, (d Tombigbee Rit·er at Col1t111lws, J.'1Iiss., for 1903. 

Day. 

] ________ __ 

2 .. 
3 ...... ---
4 .... 

R .. --

9 .. ---

10 ...... ---
11 .... .. 

I 
! i : I ! ' I I I I Jan. Feb. , ~ar. 1 Apr. May.; June. July. Aug. Sept.: Oct. Nov. I Dec. 

3.~ --;~r10.40 1 -~.f~}=-~--~~-i-~3.-~:~ -~.20 -3.401-~-:oi -3~;)1-3.00 
s. 40 s. 20, 10. so 3. 40\- . 60 2. 901 - . so -2. 10 -3.40 -3 .• o1 -2. so -2.60 

11.00
1

1: 7.701 11.50 3.00:- .90 3.00
1 

-1.30 -2.20 -3.50 -3.i0; -2.00-2.60 

12.20 S.50111.70: 2.ij()i- 1.10:' 3.00! -1.40 -2.401 -3.50' -3.101' -l.SO -2.SO 
11.80: s. so 11.40 2. 001- 1.10, 2. 90! -1.60 -1.601-3.50 -3.10 -1.70 -3.00 

12. 20 ~- (){Ji 11.50 1. 701- 1. 201 2. 301 -1. 10 -~-so -3.60 -~- ~0 -1.60 -3. ()() 

12. ()()I 12. oo 12. 40 1. Bo - 1. 30, ~- 30'.. -2. ()() -:- 90 -~- 601 -~- , o~-1. 40 -~- oo 
11. OOi 18. 60! 13. 601 1. 00

1
- 1. 40, 2. 30 -1. 80 -3. 00 -.3. 601 -3. 60 -1. 40 -B. 00 

8. 80 19. so 15.30 0 801- 1. 401 2. 10: -2.00 -2.40 -3. 60 -3.701 -1.50 -3.00 

8. 50 20. 50I 16. oo'. ~- 60-- 1.40 1. 90 -2. oo -2. ~o -3.601 -3. ~o: -1.50 -~- oo 
8.90, 22.30 n.ool 2.60- 1.40 1.30

1

-2.00 -1.50 -3.60, -3. ,o
1 

-1.50 -3.00 

12 ...... ------ tl.501 23.901 17.30 2.40\-1.10: 1.20' -2.00: -1.00 -3.70,' -3.60; -1.50-2.90. 
13.... 9.801 z:J.RO, 17.50 2.20: 1.00 .so, -2.10 -Loo

1

--3.70 -3.60~-1.40 -2.so 

14 .. ----- 0
---- --I' 9. 90 ~2- ~01 lS. 50 1. 90: 8. 001 .101 -1.70 - . 801-3. 70 -3.60 -2.30 -2.60 

15 .. __ __ __ _ __ __ _ 10. 4o
1 zu)o

1 

19. so' 2. m[ 10. no - . -to1 -1. sol· -1.20 -~- ~oi -3.601 -2.60 -2.60 
16 ______________ I0.4o 20.90' 20.00 a.6o 12.00-- .8o -1.90. -1.2o -H .• o -3.60 -3.00 ·-2.90 
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.. "tiean daily gage height, 1'n feet, of Tombigbee Rive1·, etc.-Continued. 

Day. \ .Jan. I Feb. I Mar.' Apr. I May. June. I July. I Aug. Sept. Oct. Nov. Dec. 

17 ______________ ----;-:; 22.50 ~o~~ 12.001--=.-1.10 -1.90~--~-~ -3. ro'
1 

-3.50 -=;oo -3.00 
18__ ___________ 7.6o 23.oo Hl.20 3.30 12.50 -1.60]-2.10 -1.ml -3.m -3.50 -3.20 -3.00 
19 ______________ 11 5.60 2.3.10 18.30 2.sD

1

1

11.oo
1

-1.8o. -2.3o -l.!lo -3.m -3_6(,1
1 

-2.7o.-2.8o 

~~::::::::::::::1 4.60123.60! 16.10 2.20 10.10!1_1.90: -2.401 -1.001 -3.70i -3.60 -2.70:-2.60 
5.50 23.30 14.00,_ 1.50··· 7.60. -1.001-2.501 -1.70]-!3.70·!· -3.50 -2.70-2.50 

:::::::::::::::1 8.20 21.70.112.101 1.00, 5.70; -2.00 -2.60: -1.40 -3.70, -3.5011 -2.70 -2.50 
2. 70

1 

19.80 10. so: 1. 60! 3. oo
1 

-2. ~o 1 -2.60
1 

-2. oo; -3.1-10
1 

-3.50 -2. so
1 
-2.60 

24_ _____________ ; 2.301· 17.00 9.~. 2.00: 1.201-1.~0 -3.001-2.30: -3.~0: -3.~-· -~-~01, -2.90 
25--- ____ - _ _ _ _ _ _ 2. oo 15. 80

1

' 9. 50! 2. oo
1 

. 40 -1. Lol -3. oo -2. 50, -3-.• o. -3. 60, -2. 60, -2. oo 
26 ________ , _____ : 1.90 14.60 8.80 1.601- .20 -1.60 -3.00 -2.60 11-3. j()l -3.50. -2.70 -2.70 

2•-----C--------' L9o: 8.70 ~-oo\ 1.40- .60! .8o[-3.ool-2.90 -3.~o -3.5o' -~.m -2.10 
28______________ 5.601 9.20: a.101 .60-1.00

1 
l.~l -3.00, -~.90! -3.~0• -~.50 1 -~.80 -1.70 

29--------------i 7.60 _______ 

1

1 :·00[ .10j-1.oo l.aO -3.10
1

-3.00

1 

-3.~0 1 -o.50 1 -~.80 -1.60 
3()__ _______ . _____ 1 1UX11------- 8.40

1

- .20
1

- 1.10! .80~-3.10 -3.10 -3.10

1

-3.60] -3.00 -1.60 
3L ____________ ; _s. 8o

1 
___ ~:-- _ a. 50

1 

______ -: • 10 _ _____ _ --3.10
1 

-3.30 _ _ ____ _ -3. 50
1 

_______ -1.80 

Rating table for Tombigbee River at Columbus, _Miss., from January 1 to Decem-
ber 31, 1903. 

age Di""harge.l Gage Discharge. Gage Discharge. ight. height. he:ght. 

1 

Discharge. I h~ 
,------ I ____ __ ---

eet. Second-feet.: Feet. Second-feet. Feet. Second-teet. 

1.0 1,900 B.6 6,620 8.2 12,840 

.8 2,060 3.8 6,860 8.4 13. 140 

p. 

--3.8 I"''"";:~" . 
-3.7 260 
-3.6 300 .6 2,220 4.0 7,110 8.6 18,440 

.4 
I 

2,400 4.2 7,360 8.8 13,740 

.2 2,580 4.4 7,610 9.0 14, 0-!0 
-3.5 340 
-3.4 380 

I -3.3 42;') .0 2,760 4.6 7,860 9.2 14,350 
3 ') - .,...., 470 + .2 2,940 4.8 8,120 9.4 14,660 

-3.1 520 .4 8.140 5.0 8,880 9.6 14,970 

.6 
I 

8,340 5.2 8,640 9.8 15,280 

.8 3,540 5.4 8,910 10.0 13.590 
-3.0 570 
-2.9 620 
-2.8 675 1.0 3,740 5.6 9, 180 10.2 10,900 

--2.7 730 1.2 3,940 5.8 9,450 10.4 16,210 

-2.6 785 1.4 4, 160 6.0 9,720 10.6 16,530 

-2.5 840 1.6 4,380 6.2 9,990 10.8 16, 8.)0 

-2.4 89;') 1.8 4,600 6.4 
I 

10,260 11.0 17,170 

-2.3 950 2.0 4,8'20 
I 

6.6 10,540 11.2 17,490 

2.2 5,040 
II, 

6.8 10,820 11.4 17,810 
2.4 5,260 7.0 11, 100 11.6 18,140 

-2.2 1,010 
-2.1 1. 070 
--2.0 1, 135 2.6 5,480 7.2 11,380 11.8 18,470 

-1.8 1,275 2.8 5,700 7.4 11,670 12.0 
I 

18,800 

3.0 5,920 
II 

7.6 11,960 12.1 18,970 

3.2 6,140 
i 

7.8 
I 

12,250 

3.4 6,380 8.0 I 12,540 

-1.6 1,420 

-1.4 1,580 

: -1.2 1, 740 
L ___ '11 i I 

----------'-~-----'--------'-'-------'--------'---------'----------

AboYe 6 feet gage height 1902 and 1903 rating tables are the same. Above 12 
feet gage height differences 170 p2r te"3th. 



HOYT.) ::\IOBILE RIVER DRAINAGE BASIN". 169 

Estimated monthly discharge of Tombigbee River at Columbus, .Miss., jo1· 1903. 

[Drainage area, 4,440 square miles.] 

Discharge in second-feet. Run-off. 

I 

:Maximum. ; Minimum. 
1 

}lean. 
I 

Month. Second-
feet per Depth in 
square inches. 
mile. 

-----

i 
January ____________ --- ------I 19,140 4. 710 12,300 ') '"''"' 3.19 

i 
"'· jj 

February ---- -- .. --------. ---- 39,030 12,105 27,631 6.22 6.48 
March ----------------------- 32,400 6,380 20,465 4.61 5.32 
April ---- ------- ---- ------ ---- 6,620 2, .')80 4,828 1. 09 1. 22 
May - - - - - - - - -- - - - - - - - - - - - - - - - - 19,6;)0 1,580 I 6,250 1. 41 1. 63 
J nne _________________________ 6.030 1, 135 3,439 .77 . 86 
July ________________ . 

--- - ---- 2.760 520 1,084 . 24 .28 
-

August - - -- - - - - - - - - - - - - - - - - - - - 2,060 42.) 1,139 . 26 .30 
September 

I 

- - - - - - - - - - - - - - - - -- - - 380 220 281 . 06 .07 

October --------------------- 340 260 300 . 0'7 .08 
November. ___ . _______ . ____ .. _ 1, .580 470 I 961 .22 . 2.) 

! 

December ____________________ , 1,420 .5'70 770 .17 .20 

The year _______________ 39,030 220 6,621 1. 49 19.88 
------------ - ------------- -----------

MISCELLANEOUS :\IEASUREMENTS IN MOBILE RIVER DRAINAGE BASIN. 

Little River.-At wagon bridge at miles west of Cedar Bluff, Ala., 
this stream was discharging 123 second-feet on .July 2, 1!)03, The 
bench mark is the third crossbeam from left-bank end of bridge. 
Elevation is 27 feet; gage height, 1.60 feet. 

Chattooga Rirer.-At wagon bridge at Gaylesville, Ala., this stream 
was discharging :325 second-feet on July 2, 1903. The lJench mark is 
top of plate on bottom of first vertical strut from left bank. Eleva
tion, 28 feet; gage height, 2.05 feet. 

Luxapelila Creek.-At Columbus city waterworks, Columbus, Miss., 
this stream was discharging 272 second-feet on July J!j, 190:3. The. 
bench mark is top of upstream end of crossbeam no feet from right
bank end of bridge. Elevation, 26.45 feet above datum; gage height, 
3 feet. 
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DisclwrgP measurements of East Cahaba River in 190J. 

Date. Loeality. 

September 30 ~ ~~~I Deshazo's milL near Bridgeton. Ala ~ ~ 
Do __ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ _ ~ ~ ~ 1 _ •• __ do .. _ ~ ___ . ______ ~ ~ _ ~ ~ ~ ~ ____ ~ ~ _ ~ _ ~ _ ~ ___ _ 

November 12 __ ~ ~ ____ ~ __I ~ _ ~ ~ _ do ~ __________ ~ __ ~ _ ~ ____ ~ ~ ~ ~ ~ ___ ~ ___ ~ __ 

Do _____ ~ _ _ _ _ __ _ -ll mile above Deshazo's mill _ _ ~ __ ~ __ ~ _ ~ 
Do_~ ~ _______ ~ _____ ! Pledger's mill ~ __ ~ ~ _ ~ __ ~ _ ~ _ ~ _ ~ ___ _ 

Do ___ ~ _ _ _ _ _ _ 3 miles southwest of Leeds __ ~ _ ~ ~ ~ ~ __ ~ _ ~ _ ~ _ ~ 

PEART..~ IUVER DRAINAGE BASIN. 

[l\'0. 98. 

Diseharge. 

Second-feet. 

30 

29 

28 

21 

13.3 

6.8 

Pearl River rises in the eastern part of :Mississippi. It flows south 
into Lake Borgne, an arm of the Gulf of l\lexico, forming part of the 
boundary between Louisiana and Mississippi. The United States 
Geological Survey maintains one station on this river. It is located 
at Jackson, 1Yliss. 

PEARL RIVER AT JACKSON, MISS. 

This station was established June 24, 1901, by K. T. Thomas. It 
is located 2 miles from the "Gnion station at Jackson, Miss., one-eighth 
mile above the Alabama and Vicksburg Railroad, and two blocks east 
from the end of the South State street car line. The chain gage is 
fastened to the downstream side of the bridge at a point 130 feet from 
the initial point for soundings. The length of the chain from the end 
of the weight to the marker is 41.91 feet. The gage is read once each 
day by James Hurst. Discharge measurements are made from the 
single-span higlnyay bridge and from an approach of 680 feet of iron 
trestle on the left bank. The initial point for soundings is the end 
of the bridge on the right bank. The channel makes a 90° curve 
about 200 feet above the bridge. It is nearly straight for about one
fourth mile below the bridge. The right bank is high and rocky and 
does not overflow. The left bank is of cleared ground and overflows 
at about 20 feet gage height. The width of the stream at low stages 
is about 130 feet and at flood stages about 900 feet. The bed is of 
sand and gravel and is shifting. The current velocity is moderate, 
but is not well distributed, and is broken by an old pier and some 
short piles under the bridge. At low stages the discharge can be 
measured by wading about one-fourth mile above the bridge. The 
bench mark is the downstream end of the top of the iron crossbeam, 
120 feet from the right,-bank end of the bridge. Its elevation is 39 
feet above gage datum. The elevation of the bridge floor at the same 
point is 40.15 feet above gage datum. 
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The observations at this station during 1903 have been made under 
the direction of ~1. R. Hall, district hydrographer. · 

Discharge 1neasurenu~nts of Pearl River at Jctckson, .l'rf1:s.-;., in 1.903. 

Date. Hydrographer. 

:March 10 ____________ _ J. 1\f. Giles _______________ _ 

July 13 _ _ _ _ ____ _ 

July 14 _________ _ 
_do_ 

_ ____ do . . . . . .. 

September 24 ___ .. ___ do __ _ 

Do ___ _ ____________ clo 

Gage 
height. 

I 

I Diseharge. 

1---- ----·-

Feet. Second-feet. 

24.00 
4. 15 
.'). 37 

. 80 

. iS 

16,050 
1,348 
1,988 

128 
142 

Jiean daily gage height, 1:11 feet, of Pearl R1:ver at Jackson, J.lliss., for 1[103. 

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

Day. 'Aug. I Sept.' Oct.: Nov. Dec. 

-~-------·-

L .... _ .. ____ .. 12. 60 , 2. HO 2. 30 1. 7o 2. oo I 2. 20 o. m o. 30 o. 30 

2.................... 10.90 '2.70 I 2.30 1.80 2.00 2.00 .70 .30 I .30 
3 .................... 1!.90 9.80 I 2.60 2.20 1.80, 1.80 i 1.90 .70 .30! .30 

4.. ... ------------- 15.20 9.20 i 2.60 2.20 1.90 1.70 i 1.80 .70 .30 .30 
5. .. .... - .......... - 15. 80 8. 50 i 2. 50 2. 10 2. 00 1. 50 1. 60 . 70 . 30 . 40 
(\__-- - .............. - 16. 60 15. 80 7. 80 2. 50 : 2. 20 2. 10 1. 60 1. 60 . 70 . 30 . 50 
7 ... -.... - .... --.... 16.00 19.00 21.60 7.10 : 2. 40 2. 20 2. 20 ; 2. 50 1. 50 . 70 . 30 . 60 
8 .................... 16.00 23.00 i 21.60 6.70 2.40 2.30 2.30' 2.60 1.30 .60 .30 .80 
9 .. _.. .. _ .... __ .... _ 15. 90 23. 40 23. 50 , 6. 10 2. 50 3. 50 2. 40 2. HO 1. 20 . 60 . 30 . 90 

1lL. .. ...... __ ..... 15. 60 24. 60 23. 90 5. 70 2. 50 3. 40 2. 50 2. 90 1. 20 . 60 . 30 . 90 
11 .................... 15.60 27.50 24.70 5.20 2.40 2.50 2.70 3.50 1.10 .60 .30 1.00 
12.... ... 15.40 30.40 24.90 5.00 2.40 2.40 4.40 i 1.10 .60 .30 1.00 
13..-- .. . .. .. -- --.... H. 00 32. 50 I 25. 20 5. 80 2. 50 2. 30 2. 70 4. 50 1. 00 . 60 . 30 l. 00 
14 .................... 14.60 33.70 2>}.40 4.60 2.60 2.30 5.30 4.60 1.00 .60 .30 1.00 
15........ 13.80 33.50 25.70. 4.40 2.80 2.40 4.60 4.60 1.00 .50 .30 1.20 
ltL. .................. 13.40 83.20 25.90 4.30 3:()0 2.50 4.30 4.50 1.00 .50 .30 1.20 
17---- .......... - .... - 13. 10 33. 10 25. 90 ' 4. i)O B. 10 2. 30 B. 80 I 4. 60 . 90 . 50 . 30 1. 30 
18 ..................... 13.20 32.80 25.80' 4.70 3.50 2.20 2.70

1

4.00 .90 .50 .30; 1.30 
19 ................... 13.10 32.30 25.30 4.60 4.00 2.10 2.50 4.60 .80 .50 .30 1.30 
20 ................... 13.00 31.50 24.60 4.50 4.40 2.00 2.40 4.80 .80 .50 .30' 1.30 
21.. .................. 12.50 30.90 23.70 4.30 4.50. 1.90 2.20 5.10 .80 .60' .30' 1.30 

~~:::::::·::::::::::J ~~:!~ ::~ ::~~! ::: ::: ~:~~ ~:~ ::: ::~ ::~ :~~ ~:: 
24..... .. .. .. .. . . . .. .. 9. 50 30. 00 22. 80 I 3, 80 3. 70 1. 60 1. 70 4. 30 . 80 . 60 ; • 30 1. 40 
25 .................... 

1 

8.40 29.80 21.90 3.60 3.50 1.70 1.60 4.10 .80 .50 I .30 1.40 

26.--- .... --.... 8. 90 28. 70 20. 90 3. 40 3. 40 1. 80 1. 50 3. 80 . 80 . 50 . 30 1. 40 
27. ......... _________ 7.80 27.60 19.60 3.20 3.30 1.80 l.fJ() 3.40 .80 1 .50 .30 1.40 

28 ............ _______ ! 7.30 26.70 18.00 3.00 3.10. 1.70 1.40 3.00 .80 I .50 .30 1.40 

29.................... 6.80 16.50' 2.90 3.50 1.70 1.30 2.70 .80 i .40' .30 1.40 
30 .................. 6.50 15.30 2.80 2.70 1.80 1.20 2.50 .80 II .30' .30 1.30 
31......... 6.60 13.80 2.50 1.20 2.30 ------ .30 .30 1.30 

I ~------~-~-~-----
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Rating table for Pearl Rirer at Jackson, _Miss., from January 1 to Deceml1c1' 31, 

1903. 

Feet. Second-feet. Feet. 

0.3 98 2.2 

. 4 103 2. 3 

. ;") 109 2. 4 

. 6 117 :2.5 

. 7 126 2. 6 

.8 136 2.7 

.9 

1.0 

1.1 

1.2 

1.3 

1.4 

1. ,) 

1.6 

1.7 

1.8 

1.9 

2.0 

2. 1 

148 

162 

1
,..~ 

jj 

194 

214 

235 

207 

280 
30;) 

333 

365 

398 

432 

2.8 

2.9 

3.0 

3. 1 

3.3 

3.4 

3.5 

3.6 
3. 7 

3.8 

3.9 

4.0 

,:'Charge I! h~l;,'J:'t Di~harge.l h~l;,1:'t I Dfficharge [ 

&cmul-f" t.j--;::;;- Second-feet. 
1----;,:,:;:-l Sw>nd ""'·I 

467 4.1 1,300 6.1 I 2.450 I 

503 I 4.2 1,3:)0 6.2 2.510 I 

540 I 4. 3 1. 400 6. 3 2. 570 
I .580 4. 4 1, 455 6. 4 2. 630 

620 

660 

4.5 

4.G 
700 4.7 

740 4. 8 

78.5 4. 9 

830 5. 0 

875 5.1 

920 0. 2 

96;) 5. 3 

1,010 5.4 
1, 03;) ;), 6 

1,100 0.7 
1,150 i 5. 8 

1, 200 5. 9 

1,250 6.0 

1, i)10 

1.:->65 
1,620 

1. 675 

1,730 

1, 790 

1,850 

1,910 

1,970 

2,030 
2,150 

2,210 

2,270 

2,330 

2,390 

6.5 

6.6 

6.7 

6.8 

6.9 

7.0 

7.2 

7.4 

7.6 

7.8 

8.0 
8.1 

16.0 

16.1 

2,69.) 

2, 760 

2,823 

2,880 
2. 95;) 

3,020 

3,160 

3,300 

3,440 

3,585 

3,735 

3,810 

9,735 

9,815 

From gage height 8 feet to gage height 16 feet, differences 75 per tenth; above 
gage height 16 feet, differences 80 per tenth. Table determined by one flood meas
urement above gage height 6 feet. 

Estimated monthly discharge of Pearl River at Jackson, .1'liiss., for 1903. 

Jan nary _____ _ 

February ___ _ 
:March ________ _ 

April __ 

May _____ _ 

June ___________ . _ 

July ___ _ 

August 
September_ 

}fonth. 

October _ _ _ _ _ _ _ _ _ _ _ _ ____ _ 

N ovem ~er . ________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ . __ _ 

Dicharge in Reeond-feet. 

I I 

Maximum. I M:nimun1. I 1\Iean. 

10, 215 ! ----2, 695 --~-. 0-S-2 

23,895 2,825 17,421 

17,735 

7,185 

1, ;)10 

1,010 

1,970 

1,800 
467 

126 

98 

8,085 

700 

54:0 

280 

194 

257 

136 

98 

98 

1;"),162 

2.265 

821 

46S 

558 

1,023 
197 

December _ _ _ _ _ _ __ _ _ _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 235 ! 98 

The year _______________________________ ----~-2~~---98-, 

115 

98 

178 

3,782 
----
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E_,_.:\.~TERX ~IIS~l~SIPPI Rl\"ER J)HATNA.GE. 

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 Yalley 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 eourses being through narrow V-shaped Yalleys, with fre
quent falls and with high rocky banks. Owing to the steep slopes the 
run-off is rapid, causing SlHlden 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 geographic
-ally from north to south, and the Ohio River drainage has been 
divided into its smaller systems. The following are the systems from 
whieh the l~nited States Geological Survey has obtained data during 
l:l0:3: Those ·which enter the ::\Iississippi above the mouth of the Oh o 
are Rum and St. Croix rivers in ::\linuesota; Chippewa, Black, and 
\Yisconsin rivers in \Yisconsin, and Rock River and Illinois River. 
Those that enter the Ohio from the north are the \Yabash, :Miami, 
J\Inskingnm, Little :Miami, Scioto, and :Mc~Iahon rivers, Cross Creek, 
l\Iahoning, and Allegheny rivers. Those entf'ring the Ohio from the 
south are the Monongahela, the Kanawha, the Cumberland, and the 
Tennessee. Entering below the mouth of the Ohio is the Yazoo. 

:MISSISSIPPI RI\TER XEAR SAUK RAPIDS, 1\IINN. 

This station was established by \Y. R. Iloag April 23, lfJ03. It is 
located about 1 t miles south of \Vatab station on the Northern 
Pacific Railroad and about 5 miles north of Sauk Rapids, 7 miles 
north of St. Cloud. The gage is a vertical timber fastened to a post 
driven into the bed on the left side of the river. It, is read daily by 
Frank :::UcCrae. Discharge measurements are made from a boat run
ning on a 1\-inch cable, which is securely fastened to trees on both 
sides of the river. The point to which the soundings are referred is 
a nail head in the root of a tree on the left bank, to which the cable 
is fastened. The channel is straight for 4,000 feet above the station 
and for GOO feet below. Both bankH are high and not subject to 
overflow. The bed is regular, of sand and gravel, and is probably 
permanent. There is but one channel at all stages. The channel has 
a width of about 625 feet at low water and about 700 feet at high 
stages. 

Bench mark Xo. 1 is the top of a htl'ge pointed rock 150 feet 
upstream from the gage audiO feet from the water's edge. Its eleva-
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tion above the zero of the gage is 18.58 feet. Bench mark No. 2 is a 
.g.-inch iron stake, driven on the left shore between the cable and 
bench mark No. 1. Its elevation is 14.22 feet above the zero of the 
gage. Bench mark No. 3 is on the root of a small tree on the left bank 
just below the cable. Its elevation is 18.2!) feet above the zero of 
the gage. A short distance above the old gage is a large rock "\Yith a 
vertical face at an elevation of 14.45 feet above the zero of the g·age. 
Observations of the river height can be made by determining dis
tances from the top of this rock to the water surface. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district byd::.-ographer. 

Discharge measurements of Mississippi River near Sauk Rapids, Minn., in 1903. 

I 

Date. Hydrographer. Gage I 

height. Discharge. 

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

May 3 ________________________ , W. R. Hoag ______________ _ 

June 13 ___________________________ do ___________________ _ 

August 4 __________________________ do _ _ _ _ _ _ _ _ _ _ ________ _ 

September 9 __________________ E. C. Murphy ___________ _ 

Do _______________________ 1 Murphy and Stockman ___ _ 

October 17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L. R. Stockman __________ _ 

Feet. 
1 
Second-feet. 

14.021: 7. 841 

12.02 6. 471 

13.22 7.914 

11.85 5. 015 

11.85 

15.60 

5,043 

17,448 

~Mean daily gage height, in feet, of Mississippi River near Sauk Rapids, J.liinn., 
for 1903. 

15.75 12.05 
16.10 11.95 

16.2.'5 11.80 

16 ______________ --------------------\ 15.60 11.90 
17 ___________________________________ ! 15.50 12.00 
18 ____ ------------------ ____________ 

1 

19 __________________________________ I 

: ·::_:: -- - -· -- -: I 

::: : __ : -__: __ :::_·: -: __ ! 

15.25 1 11.80 

15.10 ! 11.85 
14.95 : 12.05 
14.90 12.00 
14.85 ' 12.10 

14.85 : 11.65 

14.90 I 12.00 
14.90 11.60 

13.00 I 

12.80 
13.20 12.50 

13.45 I 12.40 
13.10 12.05 

11.90 12.10 
11.90. 11.75 

11.80 I 11.85 

11.651 11.70 

11.35 ' 11.75 
11.55 11.75 
11.50 I 11.75 

11.5.') 1 11.70 
11.70 11.50 

13.80 

14.25 

15.25 

1n.55 

15.65 

15.75 
15.70 
15.60 
15.45 
15.30 
15.00' 

14.70 1 

14.60 

15.85 

15.65 
15.55 

15.45 
15.20 
15.05 
14.85 
14.70 
14.50 
14.30 

12.66 

12.66 
12.45 
12.37 
11.40 
11.40 
11.20 
11.10 
11.00 
11. ()() 
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.Mean daily gage height, in feet of .1'f'Iississippi River, etc.-Continued. 

I - . ' I 

May. 1 June. ; July. Aug. [ Sept. Oct. Nov. Dec. 
1-- ------~~---------~-:-~-

14. 75 11. 75 I 11. 60 12.00 , 14. 50 14. 10 _ _ _ _ _ _ _ _ _ 10. 90 

Day. 

26 ______ ----------------------------
27 _______ , __ ------------------------. 14.65 11.50 11.90 11.90 14.15 13.85 1 lB. 87 11.80 

14.55 I 11.45 12.15 11.90 18.80 18. 6.') I 18.91 11.80 

14.50 11.45 12 30 112.00 13.70 18.50 : 13.32 11.80 
14.25 11. 4o 12: ~o 12.20 13.45 13.25 I 12. 78 11. 7o 
14. 05 12. 45 12. 20 13. 00 11. 70 E•··•••••••••••••••••• :·••••••··. 31 ________ --------------------------1 

RU~I RIVER DRAINAGE BASIN. 

Rum River rises in Lake Onamio in eastern JHinnesota, flows south 
and enters the )lississippi near Anoka. In its course of about 100 
miles it has a total fall of about 225 feet or an average fall of 2.25 feet 
per mile. This stream, though not very large, is fairly constant in its 
flow, due to its rising in the l\Iille Lacs region, and there are several 
points on it at which there are sudden falls of from 10 to 20 feet, con
sequently this is a fairly good stream for water-power purposes. The 
United States Geological Survey maintained a station on this river 
during the early part of 1903 at a point near St. Francis, :Minn., where 
its drainage area is 1,330 ~'!quare miles. 

RUM RIVER AT ST. FRANCIS, MINN. 

This station was established April 23, 1903, by W. R. Hoag, and is 
located one-half mile from St. Francis, 1\Iinn., and one-half mile below 
a dam and flour mill. The gage is a vertical 1 i by 6 inch board, 7 
feet long, and is read once each day by R. G. Streetly. Discharge 
measurements are made from a boat running on a cable. The initial 
point for soundings is 20 feet from the center of the tree to which the 
cable is attached on the right bank. The channel is straight for 1,000 
feet above and 400 feet below the station. Both banks are high and 
not liable to overflow. The bed of the stream is of rock and gravel, 
and there is but one channel. The bench mark is on a 24-inch tree, 
140 feet upstream on the north bank of the river, and is at an eleva
tion of 6.46 feet above the zero of the gage. The station was discon
tinued in August, 1903. 

The observations at this station during 1903 have been made under 
the direction of E. J ohn~on, jr., district hydrographer. 

Discharge measurements of Rum River at St. Francis, ~finn., in 1903. 

Date. Hydrographer. 

----------,-------~~-

Gage I D' h height. : 1sc arge. 

Feet. I Second-feet. 

3. 271 2, 492 

2. 9o I 2, 605 

_ _ _ _ _ _ _ _ _ _ _ 3. 42 I 2, 196 

!~~12~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ________ ~ ~ ~ J _ ~. _ ~~ ~-oa~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
July 3L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ do 

September .) _ __do - -- - - - - -- - - 1. 15 i 703 
------------- -----__ I~-----
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. Mean daily gage lzeiglzt, 1'11 feet, of Rum Ri1xr at St. FI'Wtcis, .Minn., .(ol' 1[103. 

2.3:> 1. 40 

2.30 1. 50 

1. 80 1.CO 

1.60 1. GO 

1. 50 1.fi0 

1.50 1. 90 

1.50 2.60 

1. 60 2. \l5 

1. 60 3.40 

1.50 3.90 

1. 50 4. 45 

1. 45 4.40 

1.4i> 4. 3.'i 

1. 50 4.20 

1.i>O 4.20 

1
-~ .... ---; -- . ---,--- ~--

Day. Apr. May/une. July. Aug.
1

Sept. 

·-·- -·-- ~- I --

17 - --.-- ---- ------ 5. 15 1. 60 3. so ------ ------
18---------- ------ 5.3:J 1.60 3.60 ------ ------
19---------- ------ 4.8;) 1.55 3.70 ------ ------
20 ---------- ------ 4. ;')() 1. 60 3. 85 ------ --.---
21 ---------- 4. 10 1.40 3. 70 ------ ----.-

2"2 ---------- 3. 2:) 1. 00 3. 50 ------ --.---
2!3__________ 2.90 1.20 3.40 ------------

24 ---------- 2. ;"i) 1. 00 3. 40 1. 3:) 

25----------

26----------

27 - - --- - - - --

28----------

29 ----------
30----------

2. 40 . 90 3. 85 

2. 50 . 90 

2.60 .~0 

2.40 . 90 

2. 40 1.10 
2. 35 1. 25 

. 9.) ------

1.25 ------
1 

1. 2;) 

1.30 ·-----
1.3;) ------

31 ---.------ ------ 2. 25 ------ 1. 45 ------

I 1 

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

ST. CROIX RIYER DRAINAGE BASIX. 

St. Croix River is formed by the junction of .Moose and Eau Claire 
rivers, both of which rise in Douglas County, \Vis., flows south, 
forming for most of its course part of the boundary between 'Yiscon
sin and Minnesota, and enters the Mississippi near Prescott, \Yis. 
This river has a rapid fall and in several places there are unusual 
opportunities for the development of water power. Prominent, among 
these are Taylors Falls, Minn., and St. Croix, \Yis. The rnited 
States Geological Survey has carried on during 1903 measurements of 
the flow at r:raylors Fa~ls, where the drainage area is 6,370 square miles. 

ST. CROIX RIVER NEAR TAYLORS FALLS, MINN. 

This station is located ± miles upstream from Taylors Falls and 
about 3-! miles al>ove the Falls of St. Croix, \Yis. The gage heights 
are referred to four iron p::.ns on the right bank just below the gaging 
station, the elevations of ·which are referred to the datum of the bench 
marks of the St. Croix River survey. Their elevations are as follows: 

Feet. 
Pin No. 1 _______________________________ .. _________________________ .. _____ 732. 08 
Pin No. 2_ ... _________ . __________________________________________________ 784. 54 
Pin No. 3 ___________ .. __ .. _ _ _ _ _ _ _ _ _ _ _ _ ___ .. ____________________________ 736. 10 
Pin No. 4 ___________________________ .. __________ .. ______________________ 737. 57 

A large number of measurements were obtained during 1903, and 
the gage was read daily by Y. II. Caneday. Discharge measurements 
were made from a boat helcl in place by a '\Yire cable stretched across 
the river between two trees. The initial point for soundings is aver
tical rod on the left bank. The ehannel is straight for about 800 feet 
above and 1,000 feet below the station, while the banks are high and 
can not overflow. The section is regular,· smooth, and permanent, 
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and the velocity is never sluggish, making this on the whole a sta
tion at ·which good results are obtainable. Its drainage area at this 
point is 6,870 square miles. 

The obsen~ations at this station during 1903 have been made under 
the direction of E .. T ohnson, jr., district hydrographer. 

Discharge measlfrements of St. Croi.:c RirN near Taylors Falls, .J[imz., in l[HM. 

Dah•. Hydrographer. 

1\Iay 22 __ E.Johnson.jr _______ ·-· ___ ] 

Aug-ust 11 __________ . ___ . W.R.Hoag 

October !L. L. R. Stockman 

Gage . 1 height. D1sc 1arge. 

Feet. 

4.00 ' 
2. 70 ! 

3.84 

Second-feet. 

10.747 
7,470 

10,244 

CHIPPE,V"A lUYEH"DRAINAGE BASI:X. 

Chippewa River rises in the southeasternpart of Ashland Cmmty, 
\Vis. It flows southwest, emptying into the::\Iississippi near \Vabasha, 
J\Iinn. Its principal tributary is the Flambeau, which enters from the 
east in Gates County. During the latter part of 1902 the United States 
Geological Survey began systematic measurements in this and other 
drainage basins of \Yisconsin. 

Gaging stations have been maintained in this basin on the Gi.Iip
pewa at Eau Claire, and on the 'Flambeau at Ladysmith, \Vis. 

CHIPPK\VA RIVER .KEAR EAU CLAIRE, WIS. 

This station was established November 13, 1902, by I ... R. Stockman. 
It is·located 2 mileH below Eau Clair, at a suburb kno\vn as Shaw
town. The gage is a vertical board fastened to the downstream side 
of the center pier of the highway bridge. The gage is read tw·iee each 
day by H. F. Duncan. Discharge measurements are made from the 
two-span highway bridge, at which a cable has been installed to be 
used as a stay wire for flood measurements. The channel is straight 
above and belo\v the station, and the current is swift. The right 
hank is protected by a high mason-ry wall. The left bank is low, l>ut 
the water is con.fined by an earthen embankment. The bed is com
posed of gravel, with a few rocks, and is permanent. There are 
two channels at all stages. The width is 450 feet at low water and 
500 feet at flood stages. 

Bench mark No. 1 is a nail in the top of a 6-inch white-oak 
stump which is attached to a tree still standing. It is located about 
200 feet east of the road and 200 feet south of the river. Its eleva
tion is 20.09 feet above the zero of the gage. The initial point for 
soundings is a point marked by t\vo nails in the footway at the 
right end of the bridge, a1so marked 0 in white paint. 

IRR 98-04--12 
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The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Discharge measurements of Cldppewa River near Eatt Claire, vVis., in 1903. 

Date. Hydrographer. Gage Discharge. height. 

Feet. Second-feet. 
January 17 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L. R. Stockman ___________ _ 4. 15 a 1, 979 
February 10 ______ . _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 3.80 (( 1, 778 
March 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _____ .. _____________ _ 4.85 b 3, 818 
April 6 ________________________ . ___ do __________________ _ 7.40 10,688 
May 5 _____ .. _______________________ do ___________________ _ 11.85 26,458 
June 15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ________________ . __ _ 4.70 4.107 
July 10 ____________________________ do ___________________ _ 9.25 17,167 
August 20 __________ . ____ . _ _ _ _ ____ do ___ . _______________ _ 5.13 4.336 
September 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _________ . _______ . _ . 6.20 8,032 
October 13 ___________________ . _. __ do ______________ . ____ _ 8.77 15,087 
November 24 ______________________ do ___________________ _ 4.90 3. 511 

a Frozen. b Partly frozen. 

Mean daily gage height, in feet, of Chippewa River near Eau Claire, TVis., for 
1902. 

Day. ! Nov. Dec. Day. I Nov. Dec. II Day. :Nov.' Dec. Day. I Nov.IDec. 

6. 45 I 4. 90 

1---- ----- ----,---·--
' I I 

5 _________ ------- 4.50 12 ________ ------- 4.20 !19 ........ , 11.35:4.00 26 _______ _ 
6 ......... ---·--- 4.45 13 ________ : _______ 4.45 '20--------i 9.60; 4.25 27-------- 6.20 5.10 
7 _________ ! _______ 4.00 14-------- 13.70 4.25 21 ________ 1' 8.50: 4.30 28-------- 6.00 4.60 
8 _________ 1 _______ 4.05 15 ........ 10.20 4.55 22 ________ 7.55! 4.25 29 ________ 5.75 4.50 

9 _________ ------- 4.05' 16 ________ 12.40 4.25 23 ________ 1, 7.40 1 4.50 30 ________ i 5.55 4.85 

10 ......... , ....... 4.10 17-------- 13.05 4.30 24-------- 7.15 4.70 31 ________ ·-------: 4.50 

11 --------- ------. 4. 2.'i 118 --·-. --- 12.60 4.10 25 -------- 7. 00 4. 30 

]}fean daily gage height, in feet, of Chippewa River nea1· Eau Claire, H""is., for 
1903. 

----
I 

Oct. I Nov.: Dec. Day. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. 
-·---~~~ ----

!. ................ 4.30 3. 70 1 
3.20 6.85 12.80 (a) 7.65 5.05 5.90 6.90 5 .• )1) (a) 

2 ....... ---- ---·-- 4.35 4.25! 3. 75 7.15 13.10 (a) 8.05 5.20 6.45 7.00 5.55 (a) 

3-----------------1 4.15 4.10 i 3.8.) 7.45 12.15 (a) 10.60 5.85 5.65 7.35 5.45 ' (a) 
I 

4.05 i 3. 90 7.95 11.85 (a) 13.50 6.85 5.85 9.90 5.50 (a) 

::~~~:~~~~~~~~~~~:! ~::~ 4.10 3. 75 i 7.85 11.55 (a) 15.30 7.50 5.75 11.25 5.25 (a) 

"-----------------1 , .. ~, 4.05 3. 75 7.40 10.90 (a) 15.20 9.10 6.45 11.65 5.20 4.30 

7-- --·-- ---- ---·-- 4.15 4.15 3.85 7.50 10.30 6.85 13.75 9.00 5.83 11.60 5.15 4.65 
8 _________________ 4. 40 4.1fi 4.10 7.90 9.20 5. 45 11.30 11.05 6.30 11.15 ' 5.10 4.50 

'------- -- -----1 4.20 
4-.00 4.60 8.55 9.15 6.4.1) 10.30 6. 70 8.00 11.3515.05 4.60 

10 ....... ---------- 4.40 3.85 5.05 8.00 7.65 5. 95 9.40 7. f>5 H. O.'J 10.95 5.00 I 4. 70 

11----------------- 4.80 3.80 5.80 7.60 8. 95 6.50 10.10 I 7.25 9.15 9. 95 5. 00 4.55 

a Observer absent. 
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_ilfean daily gage height, in feet, of Chippewa River, etc.-Continued. 

Day. 
I I ·. I I 
Jan. Feb. Mar. • Apr. [ May.

1 

June. July. Aug. Sept. Oct. ,Nov. Dec. 
- ~- -----~ ~~--- -- ~-- ----------------- --

12 _________________ 4.65 3.85 6.00 i 8.15112.00! 5.90 9.95 6.75 12.85 9.45 5.00 4.50 

13_______ 4.75 3.90 7.05! 7.70. 13.251 9.25 8.90 6.85 14.00 9.00 5.05 4.70 
14_ ________________ 4.60 3.90 8.20 7.65 13.40 i 3.75 8.10 6.90 16.75 8.80 5.30 4.85 

15 _________________ 4.85 3.90 8.05 7.80 13.25 i 4.65 7.80 9.65 17.85 8.45 5.40 4.75 

16----------------- 4,30 4.50 i 7,00 I 7,80 11,85 4,95 7,20 5.10 18,50 7.75 4:.95 4.70 
17 _________________ 4.20 4.101 7.00, 7.50 10.45 4.91) 6.50 6.80 117.45 7.70 4.95 4.60 

18. 4.:-ID 4.15 7.55. 6.75 9.90 4.90 8.80 6.65 15.50 7.40 4.25 4.65 
19 _________________ 4.65 4.30 '111.80 6.6i) 9.15 4.30 5.95 6.00 13.45 7.55[4.40 4.6.'; 
20_______ 4.40 4.25 13.95 tl.Si) 9.15 5.15 6.70 5.10 11.80 7.05. 4.15 4.60 
2L______ 4.50 4.20 I 13.65. 6.80 9.30 4.70 6.15 5.15 10.50 7.05 I 4.20 4.60 
2'.L _______________ 4.35 3.35 12.65 i 6.65 9.50 I 4.20 5.70 7.50 9.95 6.7514.i3il 4.80 

23.------ 4. 35 3. so 11. 70 i 6. 40 9. 05 4. 20 5. 60 5. 60 9. 15 6. 70 4. 85 4. 70 
24 _________________ 4.45 4.15 10.45! 6.40 9.10 4.15 6.00 5.10 7.80 6.5511 4.95 4.80 

25----------------- 3,50 4.05 9.40 I 8.60 9.85 4.25 9.20 5.15 7.60 6.:-ID 4.95 4.00 
26 ................. 4.20 3,90 8.75 6.55110.20 4.15 5.25 5,2;) 7.00 6.1514,90 4.40 
27 _________________ 4.10 3.95 8.40. 7.15 12.50 6.75 5.05 4.70 7.65 5.!l5 i 4.85 3.40 
28 _________________ 4.10 3.85 7.751 7.00 15.15 4.20 5.20 5.45 7.05 6.10 i 4.60 3.7'0 

29 _________________ a.s5 7.6o I 7.3o 16.70 4.60 5.15 .5.6o 7.05 6.1o 1------ 3.60 
3()__ _______________ 4.15 7.15:11.70 16.10 4.95 5.151

1 
5.20 7.051 6.10 i------ 3.60 

3L ________________ 4. 25 6. 80 1------ _; ________ ----- _ 5.10 5. 60 ______ -I 5. 90 :_ _ _ ___ 3.40 

Rating table for Chippewa River near Eau Claire, Wis., frorn J.liarcl~ 13 to 
December 1, 1903. 

Gage 
height. 

Feet. 

3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 

4.7 
4.8 
4.9 
ii.O 

5. 1 
5.2 
5.3 
5.4 
5.5 

5.6 

· [ Gage : . Gage 
Discharge. i height. D1schar.~re. 1 height. Discharge. 

!1 
Second-feet. Feet. 

2,160 5.7 
2,340 5.8 
2, 530 5. 9 
2,730 6.0 
2, 930 6. 1 
3,130 6.2 
3,330 6.3 
3,540 6.4 

3,760 6.5 

3,980 6.6 
4, 200 I 6, j' 

4. 420 6. 8 

4,640 
4.860 
.5.090 
5.330 
5,570 
5,810 

6.050 

6.9 
7.0 
7.1 
7.2 
7.3 
7.4 
7J) 

Feet. Second-jeet.l 

7,6 I 11,310 

7.7 11,610 
7. 8 11,910 
7.9 12,210 
8.0 
8.2 
8.4 

8.6 
8.8 

9.0 
9.2 
9.4 
9.6 
9.8 

10.0 
10.2 
10.4 
10.6 

10.8 

12,510 
13,150 
13,7!30 
14,450 
15,130 

15,810 
16,530 
17,250 
17,990 
18,750 
19,510 
20,270 
21,030 
21,790 

22,.550 

Gage I Discharge.--
height. 

Feet. I Second~~et. 
11.0 23,310 
11.2 24,070 
11.4 24,830 
11.6 25,590 
11.8 26,350 
12.0 27, 110 
12.5 29,010 
13.0 30; 910 
13.5 32,810 

14.0 34,710 
14. 5 36,610 
15.0 38,510 
1.5. 5 

16.0 
16.5 
17.0 
17.5 
18.0 

40,410 

42,3IO 
44,210 
46,110 
48,010 
49,910 
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RatJ:ng table for Chippeu·a River near Eau Claire, vF'is., from l.Yoventber 30, 190CJ, 
to 1~farch 12, 1903. 

~:;:-~ischar-:-Gage-~1 D~scharge. 1 [ hGei!l-gghet. Discharge. I Gage 'Discharge. 
~~ei-ght. ____ _ height. ,--h-ei-gh_t_. ______ _ 

I •;~~ 1 &con~:~" F~:~ 
1 

Sec~':;;;" 1l F~:~ sec;~~:~d 
3. 3 940 4. 1 2,165 :I 4. 9 3, 850 
3.4 
3.5 
8.6 
8.7 
8.8 
3.9 

1. 03;) 

1.190 
1,385 
1.490 
1,635 
1,825 

4.2 
4.3 
4.4 
4.5 
4.6 

4.7 

2,845 
2, 53.) 

2.785 
2.940 
8,150 

8,370 

To be used only 'vhen river is frozen. 

5.0 
5.1 
5.2 
5.3 
5.4 
5.5 

4, 110 
4.370 
4,680 
4,890 
5,150 
5,410 

Feet. i Second-feet. 

5.6 5,670 
5.7 5,930 
5.8 
5.9 
6.0 

6, 190 
6.450 
6, 710 

E:;;tinwteclmonthly discharge of ChippeH·a Riva near Ewu Claire, Tl'"is. 

[Drainage area, 6,740 square miles.] 

Discharge in second-feet. Run-off. 

1\Ionth. 
I Maximum. I Minimum. 1\Iean. 

Second-
feet per Depth in 
square 

1 

inches. 

I 

mile. 

1902. ------ ______ , ____ , __ _ 

November a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _________ ' __ _ 14,835 2.20 1. 39 

190'3. 
January _________________ _ 
February _________________ _ 

2,789 . 41 1 
. 41 

2,593 . 38 
I 

.44 
2,023 . 30 .31 

~--

3, 730 I 1,190 
2,940 99;) 

December li _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________ _ 

March ______________________ _ 34,520 840 11,573 1. 72 1. 98 
April _______________________ _ 25,970 8,050 11,240 1. 67 1. 86 
May c _______________________ _ 44,970 11,460 24,761 3.67 4.23 
Junell _______________________ _ 36:990 2,070 8,720 1. 29 1.44 
July ___ . ____________________ _ 
August _____________________ _ 

September ___________________ ! 

October____________ _ _______ t 

14.698 2.18 2.51 
8, 602 I 1. 28 1. 48 

19,584 2.90 3.24 
13,524 2.01 2.32 

39,650 4,750 
23,500 

3, 980 I 
51,810 6,170 
25,780 6,770 

~::ee::ee:· _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i 4,562 .68 .76 
2,855 .48 

5,930 2,830 
3.980 1,055 

----

The year ______________ _ 51,810 840 10.395 21.05 

a13 to 29, inclusi-ve. 1!5 to 31, inclusive. cMay 31, estimated. d 1 to 4, inclusive, estimated. 

FLA}IBEAF RIVER NEAR LADYSMITH, ·wrs. 

This station was established February 13, 1903, by L. R. Stockman. 
It is located three-fourths mile south of t,he :Minneapolis, St. Paul 
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and Sault Ste. )larie Railroad station, three-fourths mile south of 
Ladysmith, and one-half mile below the dam of the 1Ienasha Pulp 
Company. The standard chain gage is fastened to the upstream side 
of the right span. The length of the chain from the end of the weight 
to the marker is 25.40 feet. The gage is read twice each day by J. A. 
Newlun. Discharge measurements are made from the three-span 
highway bridge, to \vhich the gage is attached. The initial point for 
soundings is a point marked by two nails and a straight white line at 
the right end of the bridge. The channel is straight for about 500 
feet above and below the station. The right bank is low, but the 
overflow passes beneath the bridge. The left bank is high and cov
ered \vith trees. The gaging section is broad and shallow, with a bed 
of small bowlders, gravel, and sand, and is not liable to shift. The 
stream is divided into three channels by the bridge piers. The chan
nels are somewhat obstructed by log jams during the rafting season. 
The bench mark is a cut on a rivet head on the post to which the pul
ley of the chain gage is attached. \Yhen the gage reads zero this 
mark is 36.28 feet above the water surface. An arrow cut on the iron 
guard rail is exactly opposite the 10-foot mark of the scale of the 
chain gage. 

The observations at this station during 1903 have been made under 
the direction of E .. Johnson, jr., district hydrographer. 

Discharge measurements of Flambeau River near Ladysmith, lVis., in 1903. 

Date. Hydrographer. Ga~ heig t. Discharge. 

-~------

Feet. , Second-feet. 

February 13_ .... ____________ --[ L. R. Stockman ___________ _ 

~;;·~}~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~! ~ ~ ~ ~ ~ ~: -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -
~:e ~~ ::: -::: -: _-:. 1- : ~~ :::: ::: ::: 

16.20 I 

18.95 
a 773 

b 3, 312 

~~~;u~~~; :: : : 1:::··~~ :::· :: -_::::: 
September 10 _____________ . __ -I E. C. Murphy _______ . _____ _ 
Oct0ber 23 ___________________ 

1 

L. R. Stockman __________ _ 
I 

a River frozen . VLog jam below. 

17.40 3,727 
18.97 7,113 
16.00 1,345 
18.10 4,222 
16.85 2,681 
18.05 5,303 
17.21 3,899 

. llfean daily gage height, in feet, of Flambeau RiL•er near Laclysm,ith, vVis.,jor 1903. 

--- ~~~-- ---- T Fe~r;;:r.l. A~·~ 1

1

1\Iay.l: ;u~e. ;:ly. ~ Aug.--

1 

~e~t. 1

[ o~t~ Nov. Dec. 

L.--------~-----------1---~---~ ;;;: 17.00- 18.30119.80 15.65 -~~-~~~17.00 .~.20 16.00 1.5.90 
2.--------------------- ------- 16.60 16.80 18.40 19.65 16.15 -------I 16.70 17.30 16.25 15.75 
3 .. -------------------- ------- 16.50 16.90. 18.60 18.95 17.25 _______ I 16.fl0 ·• 17.60 15.85 15.95 
4 16.10 16. 90 19.05 Hl. 60 18. 10 _ _ _ _ _ _ _ 16. 80 19. 65 15. 85 1.5. 60 

:~~:::::::::~:::::::::: :::::::1 ~:::I~~:~~ ~::~~.~~:~I~~:~~~~~~~~-.~~:::~::~ ~::~: ~:::~ 
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]Jean daily gage height, in feet, of Flambeau River, etc.-Continued. 

Day I Feb. Ma::.l Apr.

1
Jifa":_~J~n~ 1 ~nly I Aug. Sept 

1

_"c':_INoy Dec. 

-7---------~~~~~~]------~ 1~.60' 1~.~. 19.10' 1:.55 19.20 ------- 1~.90 1 19.~ 1~.~ 1~.95 
8----------------------!------- 16.10 1..4;) 

1

18.80 1..30 18.851------- 1o.30 19.2a 1n.65 1a.80 
9 ______________________ ' _______ 16.50 17.35' 18.70 16.95 18.70 '------- 18.20 19.30 15.70 14.70 

1() ______________________ 1 

_______ 16.50 17.25 17.95 16.60 18.60 18.20 18.20 19.35 15.85 16.50 

11_ _____________________ ------- 16.05 17.25 18.25 16.75' 18.75 18.00 18.00 18.95 16.00 16.35 

12----------------------------- 16.45 17.30 I 18.80 16.80' 18.40 16.30 18.65 15.85 
13 ______________________ , _______ 16.35 17.25 19.55 16.30 19.00 

19.80 
18.45 15.85 16.50 

16.45 14 ______________________ ------- 16.35 17.50 19.80 16.15 18.25 15.80 
15 ______________________ lG.OO 16.60 17.40! 19.6..') 16.35 17.00 15.80 

17.85 15.75 

17.05 15.40 
17.00 15.65 
16.80 15.45 
17.00 15.55 
16.80 15.85 
16.55 15.80 

a Chain gage stolen. 

Rating table fm· Flambeau River nea1· Ladysmith, lVis., from .Z~Iarcl~ 19 to 
December 1, 1903. 

I Gage 
I height. 

l

i Feet. 

15.0 

1

15.1 

15.2 

15.3 

I
) 15.4 

15.5 

15.8 

I Di'"barge ~~ h~:;f1,''t I Di><,harge II b~!i'.:'t Di>;charge. 11 h~t:,'\,•,.1 Di'charge 

. Second-~ eel .• ~.~-~ Second-feet.;! -F--~e~e~t.-I-S~e~:~·o~n~d--f-ee-t. i: -F-e-et-. -,1·~-S~ec~o-n_d_-f_ee_t_. 530 I 16.3 1,765 ! 17.6 4,280 I! 18.9 ' 7,140 

! 555 i: 16.4 I 1,925 I 17.7 I 4,500 II 19.0 7,360 

600 16.5 2,085 17.8 

1

. 4,720 19.2 7,800 

665 16.6 2, 245 17.9 4, 940 19.4 8, 240 

745 
825 

915 

1, 010 

1,110 I 

16.7 

16.8 1 

16.9 

2, 40,J 18, 0 I 5, 160 19, 6 8, 680 
! 18.1 5, 380 19. 8 9, 120 

18. 2 I 5, 6oo 20. o 9, 56o 

18. 3 ! 5, 820 20. 2 10, 000 

6, 040 20. 4 10, 440 
I

I ~~: ~ 

15.9 1, 220 

17.0 

17.1 

17.2 

17.3 
17.4 

2,575 

2.755 

2,960 

3,180 

3,400 

3,620 

3,840 

4,060 

18.4 1 

18.5 6,260 20.6 10, H80 

16.0 1,340 

16.1 1, 465 

L~~~~:·610 
---~-----~---~ 

n. 5 I 

:i 

! 

18.6 .1 18.7 

18.8 

6, 480 I 21.0 11,760 
li 
il 
I 

6,700 

6,920 
! 

Made from measurements between gage heights 16 and 18.95 feet. Curve above 
and below these points is approximate. To be used only for open river. 
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Estimated monthly di8charge of Flconbeau River near Ladysmith, lVis., for 1903. 

[Drainage area, 2,120 square miles.] 

I 
[ Discharge in second-feet. Run-off. 

Month. 
I Maximum. I Minimum. Mean. 
i 

Second-
feet per Depth in 
square inches. 
mile. 

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

January __________________________ . _-- _. ------ ---- ---- ------ ----
February a _____________________________ 

1 
__________ _ 

March _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10,330 I 833 

April _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 6, 150 1, 925 

May _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 12, 750 5, 050 

June _________________________ 9.120 915 

.T uly 11 _______________________ -I- __________________ _ 
August c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ -I- __________________ _ 
September ___________ . _______ 1 10, 660 1, 765 

October _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8, 900 1. 400 

860 

2,736 

3,266 

8,187 

2, 749 I 

4, 598 i 

3,431 

5,777 

4,807 

---- -~---- ----
0. 41 ' 0. 21 

1. 29 1. 49 

1. 54 1. 72 

3.86 4.45 

1. 30 1. 45 

2.17 2.02 

1. 62 1.33 

2.72 I 3.03 

2.27 2.62 
November ___________________ -I 1 , 685 530 1, 054 . 50 . 56 

De::u b~·--_ ~~ _ ~~~ -~- ______ I __________ 

1 

__________ 

1 

___________________ i ____ ~ 

a February 15 to 2.'1, inclusive. I> July 1 to 25, inclusive. cAugust 10 to 31, inclusive. 

BLACJ{ RIVER DRAINAGE BASIN. 

Black River rises in Taylor County, vVis., and flows southwest, 
emptying into the :Mississippi about 20 miles above La Crosse. The 
l'nited States Geological Survey maintained a station on this river at 
:Melrose during part of the year 1903. 

BLACK RIVER NEAR MELROSE, WIS. 

This station 'vas established November 12, 1902, by L. R. Stockman. 
It is located 1 mile south of .l\Ielrose, \Vis., on the highway oridge. 
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 \Yilliam H. vVestfall. The channel is straight both above. and 
below the station for about 500 feet. Both banks are 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 con
sists 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 is a nail in the root of a white-oak tree 35 
feet west of the north end of the bridge. Its elevation is 14:.72 feet 
above the zero of the gage. This station was discontinued August 1, 
1903. 
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The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Discharge measurements of Black Ricer near .Jielrose, lV'is., in 190<1. 

Date. H ydrogra pber. Gage 

1 

~b-e-ig_b_t_. _ ' Disch~r~e._ 

Feet. I Second-feet. 

4. 30 : a598 January 10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L. R. Stockman ___________ I 

February 7 _ _ _ _ _ _ _____ - _____ - - - - - -do -- - - - - - - - - - - - - - - - - - -I 
April4______ _ ____________ do --------------------1 

4.30 

5.90 

11.00 

3.90 

a508 

2,982 

10,931 
842 ~7e 11 ~ : • - • - - - - - • - :. • • • . • i :: • -••• --•• -••• ---• •I 

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

a Frozen . 

. Jiean claz:ly gage height, in feet, of BLtck River near .1.lielrose, lFis. 

1902. 1903. 
Day. 

Dec. Jan. I Feb. Mar. Apr. 

1._ ___ ........................... =I 5,(),'j ~~-~ -~ 
2 .. -------------------------- ________ 5.oo I 4.10 4.35 4.85 
3. ___ ....... _ ............... -- - .. --... 4. 90 1 4. 10 4. 40 5, 3(} 

3. 75 4. 7511 4. 10 4. 45 : 5. 65 
3. 95 4. 60 4. 10 4. 60 : 5. 90 

4. co 4. 6o I 4. 20 4. 75 : 6. 5o 
3.80 4.50 4.20 1 (a) I 6.65 

4.35 4.5o I 4.20 6.25 6.5o 

4.35 (ct) 1 4.20 8.20 6.20 

4.30 4.40 I 4.20 9.30 5.50 

! : ~ ~ ::: ~ :: ~: ~~ /\:: ~ ::~ 
10 ___________________________ I 

}}_______ ____________________ 4.35 4.40 , 4.30 9.10 5.6u I 
12 .. ------------------------- 4.20 4.40 4.2::> 10.75 --~,----1 
13 .... -----------------------

1 

4.20 4.40 4.20 12.05 5.45 I 
14 ___________________________ : 4.10 4.40 4.20 12.55 5.60 I 

15 .... ------------------------- 4.H (ct) 4.20 11.55 5.95 
16 ..... ---------------------- 4.10 I 4.30 4.10 9.85 5.85, 

17 ...... --------------------- 4.00 4.30 4.15 9.40 6.05 I 

18 ... ------------------------· 4.00 4.8() 4.CO 10.35 5.60 

19 .. ------------------------- 4. 05 

20.--------------------------

21 .. -------------------------

2'2 .. -------------------------

23.--------------------------

24---------------------------' 
25 _______ ------------ --------! 
26_- -------------------------
27- - - -- - - - - - - ---- - - - -- - - - - -- - : 
28_.----------- ---- ----------! 

4.25 

4.60 

4. !l5 

5.80 

6.0.'i 

5.85 
5.80 

5.65 

5.50 

29--------------------------- 5.35 

30- - ----- ------ ------ ---- ---- 5. 20 
31.-------------------------- ; ______ __ 

4.30 3.95 

3. 90 
11.95 

18.40 4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4. 20 

4.20 

3. 90 .12. 90 

4.00 11.40 

4.00 

4.00 

4.05 

4.10 

4.20 

4. 20 I 4.85 

4.W i--------
4.20 i--------
4.10 ~--------

\).65 

8.05 

7. 65 

6.65 

6.0'2 

6.55 
5. 70 

6.55 
<).80 

a Observer absent. 

5.00 

5.15 

4.50 

4.65 

4.30 

4.30 

4.35 

4.65 
4.85 

5.00 
5.65 

6.80 

May. I June. ,July. Aug. 

-~~~-~---7. 60 --;;;-, 3. 75 

10.00- 6.70 · _______ _ 
10.25. 11.20 I _______ _ 

10. 50 10. 9o I 

9. 65 6. 00 13.00 

9.05 4. 70 
8.15 4. 40 

7.00! 4.80 

6. 95 4. 25 

6.55 4.00 

6.10 4.00 

6.65 B. 95 

10.60 B. 95 

12.00 B. 80 

10.90 3. 80 

9.15 3. 80 

7.80 8.70 

6.55 3. 70 

6.50 3. 70 

6. 40 3. 70 

6. 30 a. 10 
5. 90 a. 70 

6.50 3. 70 

5. 70 B. 60 

5.80 3.60 

5.!"15 3.50 

8.40 3. 50 
11.85 

12.60 

10.95 

8.50 
8.50 

3.50 

9.50 --------

12.30 

10.20 

7.90 

6.90 

7.40 

8. 70 

7.20 
I 

6. 70 --------
6. 20 I _ .. __ .. _ 

5.80 --------

5. 30 ' ---- ----
4.50 I 

4.20 --------

4.10 --------
4.00 

4.00 

4.00 

3.90 

3.20 

3.90 

3. 75 

3.90 

4.20 
4.00 

3.80 

3.15 
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'VISCO:XSI~ RIVER DRAINAGE BASIN. 

\Visconsin River is the largest river in the State of \Visconsin. 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, emptying into the :Mississippi about GO miles above 
Dubuque. 

Gaging stations have been established in this basin at Necedah, 
l\lnscoda, and Merrill. These stations divide the river into three 
nearly equal reaches of about DO miles each, so furnishing ample 
opportunity foi· a systematic stutly. 

·wiSCONSIN RIVER AT M"GSCODA, WIS. 

This station was established December 20, 1902, by L. R. Stockm·an. 
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 for soundings is on the left bank, at the end of the 
drawbridge. The channel is straight for 1,500 feet above and 1,000 
feet below the station, and has a width of about 800 feet, broken by 1:3 
piers. 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, and is liable to 
shift. The flow is moderately rapid. The gage is read twice a day by 
Charles H. Lovell, the bridge tendet·. 

Bench mark No. 1, elevation 68-::b feet above sea level, bolt in south 
end of east guard rail at sout.h end of bridge. Its elevation has been 
determined by United States Geological Survey levels. Bench mark 
No. 2, elevation 681.17 feet, nail in root on north side of 20-inch black 
oak tree standing about -!0 paces south by east from the south end of 
the drawbridge. Bench mark No. 3, elevation 680. H5 feet, a project
ing 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. JH. Bench mark No. -!, elevation GS-!.25 feet, a point 
marked X on foundation stone at the southeast corner of Lampi's 
brewery. The 15-foot mark has an elevation of 668.G2 feet. 'I'here is 
a line cut on the girder opposite the 10-foot mark. This station was 
dis~ontinued December 31, 190:3. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer. 



186 STREAM MEASUREMENTS IN 1903, PART II. [xo. 9R. 

Discharge nwasurements of lVisconsin River at ~fuscocla, lVis., in 1DOS. 

Date. Hydrographer. Gage Discharge. height. 

I 

Feet. Second-feet. 

J:anuary 10 ______ . ____ ... ___ .. _I L. R. Stockman ____ _ 14.85 a 4, 812 
January 28 ________________________ do ___________________ _ 14.65 a 4, 649 
March 26 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 19.70 38,182 
April21 _____________________ .. __ do ____________ _ 16.25 14,163 
July 2_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A. C. Lootz ______________ _ 15.20 5,870 
October 9 _ _ _ _ . ______________ _ L. R. Stockman _________ ._ 18.33 18,954 

-------

a Partly frozen. 

Jlrler.;n claily gage height, in feet, of lVisconshz River at .1'1Iuscocla, lVis., for 190.:?. 

__ D_•Y· --1 Dec. ' -~ay. _I Dec. Day. Dec. 
1

1 Day. I Dec. 
----1--

14. 80 1 29 ______________ : 14. 5fj 20 .. ------------·.i 15.00. 23 ______________ 15.05 26 _____________ _ 

2L __ ··-- ____ _ ___ 15.05 24_ _ ------------ 15.05 27_ _____ --------1 
22 _______________ 15.00 25 ... --------··· 14.851 28._ ________ ~---1 

14.70 1130______ 14.75 
14.5;) II 31._______ 14.75 

.).7Jfean claily gage height, in feet, of lV:isconsin River at Muscoda, Wis., for 1908. 

Day. Jan. 

:~~~~~~~~~~~~J 
14.75 
14.85 
14.90 

4 ______________ 14. !JO 

5.--.-- -·-- ·-·. 14.90 
6 ...... ---- ____ ; 14.90 
7 ____________ __1 14.80 

I 14.70 
:~~~~~~~~~~~~~~~ 14.65 

10 ______________ 14.75 
1L _____________ 14.l\5 
12 ______ -------- 14-.60 
13 ...... ________ : 14.65 
14 ______ ---- .... 14.70 

15 ....... --- ---- 14.65 

16-------------- 14.75 

17 ---··- --------. 14.75 
18 ______ --------1 14.70 
HL _____________ I 14.75 

~~ ~ ~~ ~ ~ ~ ~~~~~~~I 1!.80 

14.70 
14.75 2'2------ --------

23---·---------- I 14.70 
14.80 
14.70 

: Feb. 

14.00 
14.90 
14.95 
15.00 
14.90 
14.00 
14.85 
14.85 
15.00 
15.00 
15.05 
15.15 
Iii. 20 
15.15 
15.05 
15.00 
14.85 
14.70 
14.70 
14.65 

14.70 
14.65 
14.70 
14.75 
14.75 

E::::_:_ ~ ~~:: : ~ 14. 75 I 14. 75 
. 14.85 
; 

28--------------
1 

:~~::~~ ~~~~~~:~1 
3L-------------I 

14.85 
14.95 
14.80 
14.90 

14.95 
15.90 

-------

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

Mar. 

15.85 
15.80 
15.70 
15.60 
15.50 
15.40 
15.55 
15. !lO 

15.70 
15.40 
15.20 
15.00 

1 15.0.') 
15.55 
15. 7ii 
16.30 
16.50 
16.65 
16.95 
17.45 
17.85 
17.93 
18.05 
18.35 
18.00 
19.72 
20.50 
20.37 
19.80 
19.27 
18.65 

Apr. May. 

18.05 15.97 
17.50 

I 

16.07 
17.25 15. 91) 

17.02 
I 

16. 3.5 
16.75 17.15 
16.70 17.70 
16.60 17.95 
16.50 18.07 
16.32 18.22 
16.22 18.40 
16.20 18.40 
16.22 il 18.20 

I 
16.30 17.80 
16.22 17.50 
16.12 17.45 
16.00 17.50 
16.00 17. !lO 
16.10 18.15 
16.20 18.25 
16.30 18.40 ' 

16.35 18.20 

16.30 18.00 
16.12 17.45 
16.00 17.30 
15.90 17.45 
15.78 17.60 

::~:~uly.[ Aug. i Sept .. Oct. 

• I I I 

18. 68 15.23 i 15. 40 ; 16. 78 i 18. 05 
18.95 15.18115.43 16.68 17. 8.5 
19.28 15.25 15.30 16.65 17. 75 
19. 55 15. 18 I 15. 38 16. 83 17. 32 
19.78 
19.52 
18.50 

17.75 
17.42 
17.07 

15.20 
17.00 
17.00 
18.40 
18.60 
18.90 

15. 53 16. 85 ; 17. 30 

15.68 16.73117.32 
15.5fi 16.53 ! 17.47 
15.58 16.50 . 17.87 

16. 05 16. 6:3 I 18. 40 
16. 7'5 16. 85 18. 60 
17. 33 16. 98 18. eo 

16. 6.5 19.08 17.43 1':'.12 18. 6.5 

16.47 118.:35 17.28 117.48 18.85 

16.85 19.10 

16.22 ' 17.6:3 
16.15 17.30 
16.05 16.95 
15.87 16.87 
15.82 17.45 
15.65 16.92 
15.65 16.65 

15.73 16.45 
15.63 16.25 
15.53 16.17 
15.45 16.05 
15.40 15.85 
15.43 15.65 

15.70 17.75 I 15.30 

15. 62 I"· "'I'"· l:J 
15.58 

17.15 I 17.83 18.00 
17. 23 I 17. 75 19. 00 
17.47 17.83 18.72 
17.47 •. 18.38 18.35 
17.37 18.90 18.05 
17.13 19.30 17.90 
17.05 19.80 17.75 

16. 95 20. 80 17. 47 
16.70 2"2. 23 I 17.37 

16.53 . 22. 70 17.27 
16.30 I 22.43 17.17 
16. 23 ! 22. 50 17. 00 

16. 23 21. as 16. 87 
16. 43 

1

• 20. 70 16. 72 
16. 65 19. 95 16. 67 
17.08: 19.10 16.60 

17.08 18.35 116.55 
16. 98 •. ------ 16. 55 

15.60 

15. 67 118. 20 15. 10 15.58 
1:), 87 18, 25 I 1.5, 23 15.48 

15.45 

16.22 
16.30 16.20 
16.25 16.35 
16.17 16.3.5 
16.10 16.40 
16.10 16.38 
16.20 16.30 
16.20 16.32 
16.12 16.82 
16.10 
16.10 16.15 
16.05 16.15 
16.10 16.25 

16.15 i 16.28 
16.10 16.42 
16.82 15.62 

17.00 15.62 
17.05 15.72 
17.25 15.75 
17.30 15.78 
17.27 15.72 
17.12 15.65 
16.47 16.40 
16.40 16.40 
16.33 16.40 
16.30 16.40 

16.40 -------118.40 1------- _L ______ -------
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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, 'Vis., 
and 3 miles from the Chicago, :Milwaukee and St. Paul and Chicago 
and )[ orthwestern Railroad stations. Yellow River flows into the 
'Visconsin about 4 miles below the station. There are islands both 
above and below the station, but they are several hundred feet away. 
'rhe gage is a vertical board graduated to feet and tenths and fas
tened to the lower end of the center pier. It is read twice each day 
by Edw. Bundy. Discharge measurements are made from the two
span highway bridge to which the gage is attached. rrhe init,ial point 
for soundings is a point over the right abutment, marked by a nail in 
the floor of the bridge and also marked zero with paint. The gen
eral direction of the channel is straight for 2,000 feet above and below 
the station. The velocity is rapid and rather poorly distributed on 
account of an ice breaker above the middle pier and the variation in 
width of the channel just above the bridge. The width of the chan
nel at ordinary stages is about 325 feet, broken by one pier. The right 
bank is high and rocky; the left bank overflows, making the width of 
the channel from 500 to 600 feet. During the spring floods of 190:3 
the '\Yater overflowed the turnpike. The right side of the bed of the 
stream is rocky, but the remainder is sandy and liable to shift. 

Bench mark Xo. 1 is a nail in the top of a red-oak stump, 2t feet in 
diameter, about 60 feet south of the center of the roadbed and about 
50 feet, from the river at ordinary stages. Its elevation above the 
zero of the gage is 12.99 feet. Bench mark No. 2 is a nail in the root 
of a large cottonwood tree, 280 feet south of the bridge and about 80 
feet from the river. Its elevation above the zero of the gage is 11.90 
feet. Bench marks Nos. 1 and 2 are on the east, side of the river. 
Bench mark No. 3 is a cross on a large sandstone rock, 70 feet, south 
of the center of the roadway and 15 feet west of the water's edge on 
the west bank of the river. Its elevation above the zero of the gage 
is 20.36 feet. 

The observations at this station during 1903 have been made under 
the direction of E . .T ohnson, jr., district hydrographer. 
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Discharge measurements of lVisconsiu Rive1' 11ear .Necedah, lVis., in l[JU,f. 

Dat<J. Hydrographer. Ga e ! .. heig~t. I' Discharge. 

----------

Feet. Second-feet. 

January .13 __________________ _ L. R. Steckman ___________ _ 5.65 a2,840 
February 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ do __________________ _ 5.80 az, 58.') 

l\Iarch 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ .do __________________ _ 5. 80 1 a 2, 422 

l\Iarch 26 _ _ _ _ _ _ _ _ _ _ _ _ _ E. Johnson, j r _____ . _____ _ 11. 0.') 21,284 

April2_____ ____ _ _ _____ L.R.Stockman ___________ _ 7. 5.} 10,187 
April 28 __________________________ .do __ . _______________ _ 6.50 7,123 
June 12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ____ . _____________ _ 6.00 5,888 
July 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do __________________ _ 10. :iO 20,855 
August 19 _________________________ do __________________ _ 6.20 6,962 

5.i:W 5,047 

9.43 12,501 ~~::'rb;; 4 ::: : : : :: : • : : • : : : r : ~: : • : : : • --: -: : : : • I 

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

a Frozen . 

. Mean clail.IJ{/age heigld, infeet, of Wisconsin River near Necedah, TVis.,jor1902. 

• ~~c·lf 

: -__ : __ :::::\:-;,1: _ : ::::' :E ;~ :: ::::1 ~E 11 E :::::::-:1 ::I ~ ::::: j :; 
4_ ___________ 19.10 ,111__ _________ 1

1 5.20 17 ___________ 5.65 ,_i 2.3 ___________ ! 5.40 1129 __________ 1 6.05 
5 __________ I 4.1-l5 '1, 12 ___________ 5.40 Hi__ _________ 5 . .30 1 124.----------15.€0 • .3() __________ 6.20 

~ : ::::::: : ;~ [ _ _ _ _ ---~: 5. 2-5--'--1-9 ___ - ____ -_________ -_,__; _5_. 5-o-"1~~~ -25 _____ - ___ -_-_------'-i_6_'. -40--------'-, _3_L ____ -_-_--_-_--_,__~~-6._00 

Day. Dec. Day. Day. Day. Dec. i I · Dec. Day. I Dec. 

.J.'Jfean daily gage height, in feet, of lVisconsin River near 1\"'"ecedah, nTis., for 1903. 

6.10 8.95 5.50 6. 70 
6.10 1 9.15 5.35 6.50 
6.80 I 9.1-lO 5 . .30 6.40 
7.30 9.SO .1).25 6. 30 

a River frozen December 1B to 31. 
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.Jiean daily gage height. in feet, of lVisconshL Rirer. etc.-Continued. 
-~----"--

Day. Jan. Feb. Mar. Apr. May. June. July. Aug.! Rept. Oct. Nov. Dee. 
-----~--

16_ ------------------- 5.80 5.Gil 7. 75 6.25 U.40 12.50 7.6.') 5.2ii 4.40 

17-------------------- ii.W'i 5. 6ii H.35 6. Otl 6.20 18.40 7.55 5.35 4.00 

18 ____ - --------------- i'i.i'i5 i'i.M 8. 70 7. 2.5 5.60 6.10 6.40 H.60 7.25 4. 90 4.40 
1!L ___________________ ii. 4.) ;),j;:) 

I 

8.85 

I 

7.10 8.70 5.41) 5. 90 6.10 14.60 6. 95 4-.90 4.:l0 

20 __ -------------- ;), 75 5.70 10.00 6. !)() 8.30 5.25 G.OO 5. 70 14.60 7.00 i'i.OO 5.CO 

i'i.f~ I 

5.10 I 11.40 6.50 7. 9;) 5.15 5.90 5.90 13.80 U. !l5 5.10 4.£:0 
22 ____ - --- 5.55 5.6.') 12.10 6.5.') 7.90 -1. !lO 5.60 5.40 12.70 (),.')5 5.0.') 4.90 

23 __ ------------------! 5. ~-5 i 
5.i);) 13.5i) U.30 w w" 5.20 i'i.40 ;),10 11.40 6. 40 4.91'i 4.£0 L h) 

2L _______ ;), 80 ! 5. 70 12. 8;) H.~O 7.45 4. 9!) 5.20 5.10 10.60 6.40 5.20 4.80 

2;) ____ ---------------- 5.80 5.6.5 11. RO 6.05 7.:{5 4. 70 5.30 5.40 9. 90 6.30 5.20 4.i'O 

2() ____ ---------------- .5. f~'} 5.ro 10.90 U.10 7.(i() 4.80 5.30 5.20 8.70 6.10 5.C5 I 4. j'f) 

27-------------------- 5.t}) 5. 70 10.05 ().35 H.OO 4. 75 5.00 ! 5.30 8.15 U.05 5.00 4.!JO 

28 __ ------ ----------- 5.80 ;), 8;) 9.35 6.50 8. 70 4. RO 5.10 5.30 7.95 5.9.5 i'i.15 4.80 

29 __ ------------------ 5. 70 8.9.5 G.8fi 9.;').5 4.70 fi.OO 5. 20 1.65 6.00 5.00 4. 90 

30_---- --------------- 5.RO s.r>D 6.CO 10.55 4.85 4. 90 ~5.00 7.55 fi.SO 5.40 4.90 
3L ___________________ 5.80 H.OO 11.00 4.80 5.00 5.10 ~------1 4. 90 

Rating table for Tf"isconsin River near Necedah, Tf''£.<;. ,front ]}I arch 10 to July 5, 1YU3. 

Gage 
height. 

FPet. 

4. 6 I 

4. 7 
4.8 
4.9 
5.0 
0. 1 

5.2 
5.3 
5. 4 I 

;), 5 

5.6 
5.7 

5.8 

----~-

Discharge. Gage I . . I Ga~e 1 
. . height. 

1 

Discharge. height. 
1 

Discharge. 

-------1---~~ ~~---~ 

Second-feet.! Feet. Second-feet.! Feet. Second-feet. 
I 

3.400 
3,540 
3,690 
3.840 
4,000 
4,160 I 

4,320 
4,490 
4,670 
4.860 
5,060 
5,260 

5.470 

5.9 
6.0 
6. 1 

6.2 
6.3 
6.4 
6.5 
6.6 

6.7 
6.8 
6.9 
7.0 

7. 1 

5,680 
5,900 

6,130 

6.370 
6,620 
6,880 
7.150 
7.430 
7. 710 

8.000 
8.290 
8.580 

8.870 

7.2 
7.3 
7:4 

7.5 
7.6 
7.7 
7.8 
7.9 
8.0 
8.2 
8.4 
8.6 

8.8 

9, 160 
9.460 

9,760 
10,060 
10,360 
10,670 
10,980 
11. ~90 
11.600 
12,240 
12.880 
18.520 I 

14.160 

Flood in July changed channel. 

Feet. 

}1,0 

9.2 

9.4 
9.6 
9.8 

10.0 
10.5 
11.0 
11.5 
12.0 
13.0 

14,800 
15,440 

16,080 
16,720 
17,360 
18,000 
19,600 
21,200 
22,920 
24,610 
28.360 
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Rating table for H"isconsin River near Necedah, TVis., from July 6 to Decembe1' 
JE, 1903. 

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

Gage li Gage . 
1

1; Gage I · I Gage ; · height. Discharge ! • h Discharge. II height. Discharge. height. I Discharge. 
----1-----· II hmg t .. 

Feet. Second-feet.!; Feet. Second-feet.

1

1 Feet. I Second-feet.·! Feet. I Second-feet. 

4.8 4,200 
1 

6.1 6,730 7.4 10,440 1 9.4 17,160 
4.9 4,350 6.2 6,970 I 7.5 10,760 I 9.6 17,840 
5.0 4,510 6.3 7,220 I 7.6 11,080 I 9.8 18,520 
5. 1 4, 680 6. 4 
5.2 
5.3 
5.4 

5.5 
5.6 
5.7 
5.8 
5.9 
6. 0 I 

I 

4,860 6.5 
5,040 6.6 
5,230 6.7 

5,430 6.8 
5,630 6.9 
5,840 7.0 
6,050 7.1 
6,270 7.2 

6,500 I 7,3 

7,480 
7,750 
8,030 
8,320 

8,620 
8,920 
9,220 

9,520 1 

9, 820 11 

I 10,130 1 

I"' ,., 
1.1 

7.8 
7.9 
8.0 

8.2 
8.4 
8.6 
8.8 
9.0 
9.2 

11,410 I 

I' 
,I 

11,740 
12,070 
12,400 

I 13,080 

! 13,760 
14,440 

:j 

15,120 
15,800 I 

16,480 1.1 

10.0 
10.5 
11.0 
11.5 

12.0 
12.5 
13.0 
14.0 

19,200 
20,900 
22,600 
24,300 

26,000 
27,700 
29,400 
32,800 

Estimated monthly discharge of Wisconsin River near Necedah, TVis., for J[W3. 

[Drainage area, 5,800 square miles.] 

Discharge in second-feet. 
I • 

I ~aximum.l Minimum. I 

__ ______ i,, __ i_ 

January ______________________ ' ___________________ _ 

February __________________________ ---- - ______ -- -1 
March b ___________ . _ _ _ _ _ _ _ _ _ _ 30 4 -o I 

1 

Month. 

' 
;) ----------

I 

April _______________ _ 10,670 
I 

6,015 
May __________________________ ' 21,200 7,570 
June _________________ _ 19,760 3,540 
July __________________ _ --1. 21,240 3,400 
August ___________ _ 12,400 4,125 
September _________________ _ 34,840 4,860 
October _______________ . 18,520 5,840 

November______ 'I 

December 1-12 c _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ 
5,945 4,350 
9,520 d 5, 630 

Mean. 

a 2, 600 

a2, 550 

11 859 
' 

8,322 
14,492 

6,897 
9,022 
6,648 

15,832 
10,586 
5,007 

d 7, 798 

Run-off. 

Second-
feet per 

1 
Depth in 

square 1 inches. 
mile. 

0. 45 0. 52 
.44 .46 

') 04 2.35 ""· 
1. 43 

2.50 
1.19 
1. 56 
1.15 
2.73 
1.83 

.86 
d1.34 

I 

1. 60 

2.88 
1. 33 
1. 80 
1. 33 
3.05 
2.11 

. 96 
11.60 

a Estimated. 
bMarch 1 to 9, inclusive, estimated. 

cDecember 1a to al, river frozen. 
dTwelYe-day period. 

WISCONSIN RIVER AT MERRILL, vYIS. 

This station was established November 17, 1902, by L. R. Stockman. 
It is located on the highway bridge in the city of :Merrill, 'Vis., three 
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blocks from the Lincoln County court-house, one-half mile from the 
Chicago, )Iilwaukee and St. Paul Railroad station, and 1,000 feet 
below the dam of the eleetric pmver house. Prairie River enters about 
one-half mile above the station and there is an island about GOO feet 
belo·w. There is a vertical gage fastened to the mill abutment, from 
which part of the gage readings for 1D03 have been mach~. June 17, 
1903, a chain gage was established on the bridge and made to read 
t,he same as the old gage at the mill. It is fastened to the guard tim
ber on the downstream sid.e, and the zero is marked by a brass screw 
driven into the guarcl timber. The fall of the 'vater from the old to 
the new gage is ::3.70 feet when the water is at a high stage. The 
length of the chain from the end of the weight to the marker is 23.60 
feet. The gage is read twice each day by A. F. Lueck. The initial 
point for soundings is a nail in the footboard at the left end of the 
bridge, opposite the center of the iron hand-rail post. This point is 
marked "zero." Discharge measurements are made from the 2-span 
highway bridge, to which the chain gage is fastened. Each span of 
the bridge is 17 5 feet in length. The channel is straight from the 
dam above to the bridge and for about 400 feet below. The velocity 
is rapid and the surface rough. The station is so near the dam that 
at high stages the velocity is affected and it is possible that the bed 
of the stream may be subject to slight change, although it is of rock 
and gravel and is very rough. The channel is about 300 feet wide at 
at low stages and 400 feet wide at high water. Both banks are high 
and do not overflow. Beneh mark No. 1 is a cross cut in the sand
stone rock in the bridge seat of the abutment nearest to the city. Its 
elevation above the zero of the gage is Hi.25 feet. This bench mark is 
18.28 feet below the United States bench mark located at the corner 
of the engine house opposite the city hall. 

The observations at this station during 1903 have been made under 
the direction of E . .T ohnson, jr., district hydrographer. 

Dt:scharge meastu·pments of TVisconsin River at J.lierrill, TVis., in 1903. 
~----· -------- --;------~-----------:----

Date. 

January 20 __ 

February 16 ____________ . 

March 20 ____ _ 

May7 ___ _ 

June 7 ____ _ 

July lH ______ . 

August 22 _ 

September 11 ___ _ 

October 24 __ _ 

Hydrographer. 

L. R. Stockman_ 
_do ___________ . 

__do ___ _ 

_ __ do 

_do_ 

__ do __ _ 

_ _____ do_ 

E. C. Murphy 

L. R. Stockman __ _ 

a Partly frozen. 

Gage 
height. 

Feet. 

4.05 

3.70 

8.90 

6. 8;) 

4. 72 

5. 70 

5.00 

6.59 

6.08 

, Discharge. 

' Second-feet. 

a 1, 376 

(( 1, 250 

9, 99.) 

7,893 
I 

2,258 

2,993 

2,638 

.), 614 

4. 159 
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JJiean daily gage height, in feet, of H'isconsin River at .Jierrill, TYis., fur J:Hr?. 

~---- ,-- - I 1 

Day. Nov. 1 Dec. : Day. Nov.
1 

Dec. 
I I 

-~---~- ~--
Day. Day. __ f Nov., Dec. 

12 

4.00 1G 3.W 13.8•> 2'Z _________ ' 1.5-5: 3.80 2L ________ I 0.0.5 
3.95117 _________ 3.80 13.85 23 _________ ' 1.05

1

! 3.75 2L ________ I .10 

4.00 18 _________ 1 2.50

1

3.90 2L ________ .90 3.85 30 _________ _ 

4 00 19 2 05 3.85 2:) _________ ' 1.05 I 4.05 31__ _____ . __ _ 

:: --~: ~ __ --_:~:~~~~ :~ :; ··-~~- ~~ ~:JL -~-l ~-

3.80 

3. 70 
3.70 

B. 70 

lJiean daily guge height, 1"n.feet, of TVisconsin River ut Jlierrill, rVis., .for 190.7. 

I i I I I ' I Day. Apr. May .. June. July., Aug. Sept. Oct. Nov.! Dec. 

'_i_l __ '_l-
12 __ -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-__ --_-_-_-___ il, 

3
a._;

0
5 3.80 s.7o a.75 6.6!> 7.m, 4.so 6.50 5.8:> :s.1o 

. 8.80 3.70 6.70 8.30 ------, 7.fl.514.30 5.50! 5.90 5.HO 5.10 
3__________________ I 3.85 8.85 3.80 6.5.5 ______ ------ 7.n.5 4.90 5.70 6.90 5.30 5.25 

4__________________ 3.80 3.80 3.75 6.65 ------ ______ I 8.70 I 5.60 5.80 7.85 5.30 5.10 

5 ________________________ 3.7:> 3.8.5 3.80 6.75 ------~------18.80 6.5> n.oo 8.oo 5.30 ;u~5 
6__________________ 3.70 3.85 3.70 6.70 ------ ______ ! 8.70 7.4.') 6.10 7.80 5.7;) 5.1;) 

3.75 8.90 3.80 6.so ____________ i 8.30: 7.35 n.1o 8.85 5.ao ii.20 
:3.7o 8.80 3.75 6.90 __________ __18.10 

1

7.25 n.5o 8.5.5 5.10 G.20 

3.6.5 8.90 3.75 6.75 -__ --__ -_-_- -_-_-_-_-_-_1 ~--~~ i (al 6.f>O 8.35 G.:20 5.1ii 
3. 61) 3. Ri) 3. 90 6. 70 , UIJ 6. 80 8. 20 5. J0 fi. 05 
3.70 3.5;3 4.05 6.75 ____________ 7.50 1 

______ 6.90 7.70 5.:;o 4.\:5 

~:~~ ::~ ::~~ ::~~ ~~~:~~c~~:: ~:~~ ~~~:::: ~:~~ ~:: ::~: ::~~ 
8.75 3.70 ii.OO 6.70 ______ I ______ 5.50 I 10.00 7.10 I 5.25 4.80 

:;, - :: :~~ :~: :: ::::::1:::::: ::~I_ -- ::;;, :~:I::: :~ 
17__________________ n.m 3.90 5.5o 6.8.5 ____________ 5.50 ______ 1 1o.so 6.60 5.25 5.00 

18________ i1.7() 3.75 
1 

il.G5 fl.7:S ------'------~ 5.40 I 10.10 6.00 4.65 5.10 
}\)__________________ 4.20 3.i'l5 7.!:0 7.10 5.1.5 5.15 l ______ l 9.40 6.60 4.75 5.10 

20 __________________ ----- 4.00 3.70 8.35 7.20 ------ 5.20 • r:· I 8.90 6.35 4.8i) ·:>.20 

2L ___________________ 3.8.5 8.n5 8.30 7.10 -----· 5.55 ~:~~ 1:::::: 8.50 6.8.5 4.75 3.20 

22------------------------ 4.00 3.85 8.00 6.80------ 5.W 4.90 ______ 8.10 G.35 4.5.3 4.80 
23 ________________________ 4.00 3.45 8.2.5 6.7.5 ______ I n.oo 5.40 7.90 6.40 4.6o 4.m 

24__________ 4.00 3.6.5 7 . .50 H.80 ______ 16.45 5.10 I ______ 7.70 6.15 4.70 5.10 

25______ ,uo 3.70 7.3.5 7.05 ______ ! 6.40 4.n.5 1 

______ 7.1o n.o5 4.90 5.oo 

26 _______ ---- ___________ 
1 

4.05 3.70 7.00 6.10 ------! 5.85 5.10 ~------1 7.20 6.00 .5.:15 5.20 
27 ________________________ 4.00 3.00 H.65 6.31'1 ______ j .5.35 I 4.10 I ______ 7.20 5.&> .5.2:) ,).50 

~30-~~- :_-__ :_~_ ~- -_- ~----~-: __ -__ -_ ~- : __ --~-~- :_ ~_:_:_~_~_: ~3~:_ ~90! l-_

3

_-·_-

65

_- -_--_ : ~ : : ::::::1 : : I : : : :::::1 ; ~~ ~.~ ::: : : 
6.45 6.W ______ I 6.75 I 4.50 ~.------ 6.05 .5.95 5.05 5.80 

31. _______________________ 3.85 1 
______ n.7o __________________ 4.30 ______ ! _______ 5.F-o .5.60 

_________ _I ____________ I_ ·-~~ --~~ _____ _ 

a Chain gage Rtolen. 

ROCK RIY~H JHtAINAGE BASIN. 

Rock River, with its tributaries, the Pecatonica and Kishwaukee 
rivers, is one of the most important streams in Illinois. It rises in the 
southeastern part of \Yisconsin, flows south and southwest, and enters 
the Mississippi just below Rock Island, Ill. This riv,er has much 
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power already developed along its course, and there are several points 
at "\vhich large water-power plants could be situated. Two stations 
have been maintained during 1!)0:3 by the United StateR Geological 
Survey on Hock River-one for a short time at Rockton above the 
mouth of the Pecatonica and the second at Rockton below the mouth 
of the Pecatonica. This latter one is still being maintaine<1. A sta
tion was maintained on tho Catfish Hiver at .Madison, 'Vis., up to 
August±, 1903, and gage heights were taken of Lake .Mendota at the 
same place. 

The drainage area at the station above the Pecatonica is :3,1306 
sqnan~ miles. At the station below the Pecatonica it is G,150 square 
miles. 

ROCK RIVER BELO'V PECATOXICA CREEK AT ROCKTOK, ILL. 

This station "\Yas established :\Iay V3, 190i3, by E. Johnson, jr., 
assisted by L. R. Stockman. It is 1oc•ated at the village highway 
bridge, one-half mile from the Chieago, :\Iilwaukee and St. Paul Hail
Toad station, 1 mile below the dam, and three-fourths of a mile below 
the junction of Pecatonica Hin~r with Rock River. There are small 
islands a short distance above and immediately below the station. 
The chain gage is located on the first span from the left end of the 
bridge, on the downstream side. The gage is read twice each day by 
0. T. Bartholomew. The length from end of weight to marker is 26.±5 
feet. Discharge measurements are made from tho upstream side of 
the five-span highway bridge to "\vhich the gage is attached. The ini
tial point for soundings is the face of the abutment on the left end of 
the bridge. The channel is straight for :?,000 feet above and 1,000 
feet below the station. Both banks are high and 'vill not overflow. 
The channel is about 565 feet wide between bridge abutments and is 
l1roken by four piers. ~rhe bed of the stream is composed of small 
rocks and gravel. 

Bench mark Xo. 1 is a hammered cross on the top stone of the left 
abutment, about 1 foot from the bridge shoe and 1 foot from the south 
edge. Its elevation above gage datum is 16.85 feet. Bench mark 
]\ o. :? is the top of the west en<l of the south rail of the railroad track, 
250 feet north of the north end of the bridge,· at a point where the 
sidewalk on the west side of the street crosses the track. Its eleva
tion above gage datum is 1G.4:9 feet. 

The observations at this station <luring 1003 ha\TO been made under 
the direction of E. Johnson, jr., district hydrographer. 

nm 98-04--13 
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Discharge measurements of Rock Rh•e1· below mouth of Pecatonica Creek at 
Rockton, Ill. 

Date. Hydrographer. h~fi'ht. I Discharge_ 

May 13 _______________________ i L. R. Stockman ___________ -I 
June 30 ______________________ ' A. C. Lootz ________________ ' 

August 18 ____________________ L.R.Stockman ____ --------1 
September 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. W. Hanna _____________ _ 

Feet. I Second-feet_ 

2. 90 I 2, 522 

2.3o I 1.501 

4. 071 4, 611 

4. 08 ! 4, 607 

~:~e~~:r ~: : ::: : : : :: :: : i : : ~: - ·1 
December 10 _ _ _ _ _ _ _ _ _ _______ I _____ do _______ c ____________ 

1 

5. 35 1 7.464 

2. 85 I 2, 874 

2.60 2,384 
l 
I 

JJ,fean daily gage height, in feet, of Rock Ri·uer below Pecatonica Creek at R,ockton~ 
Ill., for 1903. 

---------

June. ) July. I Aug. I Sept. I Oct. ! Nov. ! Dec. 

~~~~~~~~~~~~~~~~~~~~:::~~::~~~:::~~:::::-_:~:: -- :: ~-~_-; ::,I ~:, ;:~- :: 
Day. 

3---------------------------------------- _ 2.9o 4.zo I 3.7o 3.20 2.7o 
<!_ ________________________________________ ---------- 3.70 4-.10 3.50 3.10 2.70 

5 ____________________ ------------------------ 3.50 -------- 4.00 3. 70 3.10 2.80 

6----------------·--------------- ------------ ----- 3.401--------1 3.90 3.70 3.00/ 2.i0 
j ______ -------------------------------------- 3.40 --------1 3.60 4.70 2.90' 2.60 

8 ____ -- ----------------------------------- ·-- -------- 3. 30 ---- ----' 3. 60 6. 00 2. 60 I 2. GO 
9--------------------·-------------- -------- -------- 3.00 4.10 I 4.00 I 5.40 2.70 I 2.i0 

10_--- ------ ------ ---- ------ ------ -------- ---- ---- ---- 3. 30 4. 00 . 4. 10 : 5. 10 2. 60 2. 60 
u____ _ ___ __ _ _ ____ ______ __ __ ____ ___ _ _ ___ _ _ ____ _ _ _ _ ____ 3.50 3. 60 4. so 5. oo 2.80 2.10 

12 ______ --------------------------------------

13 ____ ---------------------------------------- ----
14 ______ --------------------------------------
15 ____________________________ ----------------
16 ____________________________ ----------------

17-------------------------------------------- ----
18_ --------------------- ------------- -------- ----

19 ____ -- -----------------------------------

20 ____ - ---------------------------------------
21_ ------------------------------------------ _. ___ -
22 ______ - -------------------------------------
23 ____________ ------------ --------------------'----

24------ ------ ------ - ----- - ----- - ----- ---- ---- ----
25 ______ -----------------------------------------
26_- .. ._ .... ._ .. ._ ._ . ._ ....... ._ ... _ ..... _ .... _ .. , .... I 

27- - --- - - - --- - - - ---- - - --- - - -- --- - - ---- - -- - --- - -- - - ----
28 ______ -------------------------------------- 2.-J-0 

29 ______ -------------------------------------- 2.20 

30_----- -------------------------------------- 2. 70 

31. ... ---------------------------------------- --------

3.90 

4. 70 

4.60 

4.10 

3.90 
4.00 

a.8o 

5.20 
5. 70 

6.20 

6.90 

7.20 
7.00 

6.7'0 
5.80 

4. 60 ~ 

4.60 I 

4.10 

4. 20 
4.20 

3.20 

3.20 

3.10 

3.40 

3. 70 
4.30 

4.20 
8.80 

8.60 

3.50 
3.40 I 

3.40 

4.50 

4.30 
5.00 

5.30 
5. 70 

5.90 

6.00 

5.70 

5.30 

5.00 

4.80 

4.60 

3.50 4.40 
3.40 4.00 

3.30 3. 90 
3.60 3.80 

3.90 4.00 

4.30 1 3. 90 
4. 6o 1 3. 8o 

4.40 J--------

4.70 

4. 60 

4.40 ' 
4.40 

4.40 
4.30 

4.30: 
4.00. 

4.10 : 

4.00 

4.00. 

3.80 

3.80 

3.60 

3.60 

3.50 

3.40 
3.30 

3. 30 
3.10 

2.90 
3.20 

3.40 

3.30 

3.30 
3.20 

2.70 
3.00 

1

. 

2.90 

3.00 
2.90 . 

2.90 
2.80 

2.80 

2.50 

3.10 

2.70 

2.90 

---~~~~-1 

2.60 

3.80 

3.30 
3.30 
3.40 

3.20 
3.00 
3.30 

3.30 
3.20 

3.20 

8.20 

3.10 
3.10 
3.20 
8.10 

3.00 

3.10 
3.10 
3.00 
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Rating table for Rock River below Pecatonica Creek at Rockton, Ill., front May 
1S to December .fl, Jrl03. 

Gage 
height. Discharge. Gage 

height. Discharge. Discharge. 

-·~---- ~-- ----- ------

Fed. i .'"ecmul-:feet. Feet. Second-feet. Feet. Second-feet. 

2.2 i 1,600 3.5 3.680 4.8 6,180 6. 1 9,240 
2.3 1, 780 3.6 3,810 4.9 6,390 6 ') ·" 9,490 
2.4 1,870 3.7 3.9P5 ;), 0 6.610 (j, 3 9,740 

2.5 2,015 3.8 4. 180 5. 1 6.830 6.4 9,990 

2.6 2, 160 3.9 -L360 5.2 1,050 6.5 10,240 
') .~ 
~.I 2,305 4.0 4. 55;) .). 3 7,280 6.6 10,490 
2.8 2. 4.').') 4. 1 4.745 .). 4 I 7, ;)10 6.7 10,740 
2.9 2,610 4.2 4,940 5. ;j 7.750 6.8 10,990 
3.0 2,770 4.3 .5, 140 0.6 7,990 6.9 11.240 

8.1 2,98ii 4.4 5, 34;') ii. 7 8,240 7.0 11.490 

8.2 8,105 4.5 5,550 5.8 8,490 

8.3 8,280 4.6 5,760 ;). 9 8,740 

4.7 5,970 6.0 8,990 

Estimated monthly discharge of Rock River belmu Pecatonica Creek at Rockton, 
Ill., for 1903. 

[Drainage area, fi,lilO square miles.] 

)lonth. 

July ________________________ _ 

August 1 and 9-31 
September _______ . _ 
October ________ _ 

November _ _ _ _ _ _ 

December _____ _ 

Discharge in second feet. 

I 

! Maximum. Mininn_m. Mean. 

11. 990 

8,990 

8,990 
3.455 
4. 180 

----------

2.010 

3,815 

2.980 
2. 01;) 

2.160 

5,584 

3,880 

5,578 

4,786 
2,712 
2,795 

Run-off. 

Second-
feet per Depth in 
square inches. 
mile. 

0.91 1. 05 

. 68 . 56 

. 91 1. 02 

. 78 .90 

. 44 . 49 

. 4;) 5'> . "' 
--------

ROCK RIVER ABOVE PECATONICA CREEK NEAR ROCKTON, ILL. 

This station was established ::\lay 1:3, 190:3, by E. Johnson, jr., 
assisted by L. R. Stockman. The station, which has since been dis
continued, was located on the highway bridge above the mouth of 
Pecatonica River, about 1 mile from Rockton, Ill., and one-half mile 
below the dam. 'rhe bridge is on a bend in the st.ream and is at an 
angle to the thread of the current. A canal takes ·water from Rock 
River and discharges it below this station but above the lower sta
tion. The chain gage was located o_n the downstream side of left 
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span and was read once each (lay hy George \Y. Blackmar. Dis
charge measurements were made from the two-span highway 'bridge, 
to which the gage was fastened. The face of the abutment at the 
right end of the bridge was used as the initial point for soundings. 
Both bauks are high and the bed is composed of grayel. The station 
1vas discontinued August 18, lnu:3, on account of being subject to 
backwater from Pecatonica Hiver and on account of the poor condi
tions for accurate measurement. N"o bench marks were established. 

The observat,ions at this station during 1903 have been made under 
the direction of E. Johnson, jr., distriet hydrographer. 

Disclw.1·ge measurernent:; of Rock Rive1· above Pecatonica Creek, new· Rockton, 
Ill., in 1908. 

Date. Hydrographer. Gage 
height. 

I . 

' Discharge. 

Feet. Secoucl-feet. 

May 10_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L. R. Stockman __________ _ 3.£0 

3.00 

950 

July 2------ ---- ---- ------ ---- --- - -do ------ ------ --------I 2.23 

2\Iean drrz:ly gaqe height, in feet, of Rock River abot•e Pecatonica Creek at 
Rockton, Ill., for 1903. 

~- --~~une.~~ul~~ Au<_~1 June. Ju~- ~ug.ll 
1_ ____________ 

1 
______ 12.50 I fi.HO ']2 ____________ ------ 5.20 4.10 

L ... ------+----- "-"' I '-'"' 1]:)__ __________ --.---1 ,uo 4.00 

[ : : 'l ~: i ~ 
1 

!.~_(J:_._:_- __ :_:_:_:_-:_._._._I_-~_~_:_:_._ 1 !.~0 i __ ; ____ ;_~_--_· 
9 ____________ - ____ I 4.30 II 4.~~0 ' \) . 

10. ____________ : ______ 

1

1 4. 5o 4. 4o zL ___________ :uo 6. w _____ _ 
11 .. -----------1------ 4.7014.10 2;2__ __________ 2.90 i 7.40 ~------il 

Day. June. July. Aug. 

23 ____________ 3.20 i 7.70 ------
24 ____________ 2.80 7.60 ------

:)() __ ---------- 2. 50 5. 60 
:n ____________ 1 

_ _ __ __ 5. 40 

I 

7.50 i _____ _ 

6. 70 
6.40 
6.20 

5.90 

~~~~~~ ~~ ~~ ~ ~ ~ ~ i ~: :~ 
27__ __________ 12.\"!0 
21L ---------- 3. 30 
29 ____________ 3.20 

CATFISH IUVEH AT ::\iADISOX, WIS. 

This station was established December 18, 1D02, by L. R. Stock
man. The gage is located on the lower side of the :Main Street Bridge. 
An additional gage was maintained a few blocks away at the outlet of 
Lake Mendota, in order to keep a record of its water surface. Both 
gages are p1ain staffs, graduated to feet and tenths. That on the 
bridge is IUJ,iled to the middle pier. Both gages were read once daily 
by James~Iackin. The channel is straight bot,h above and below the 
station for oyer 1,000 feet; it has a 1Yidth of 55 feet and does not over
flmv. The bed is of soft material and is overgrown 1vith long grass. 
The flow is sluggish and is affected by back water from Lake :Monona. 

Bench mark No. 1, elevatiou assumed 1,000 feet, is the water table 
at the northwest corner of Nievuhr's saloon. Bench mark K o. 2, 



HOYT.] ROCK RIVER DRAINAGE BASIN. 197 

elevation 1,00-J: . .JJi feet, water table at the west corner of Haus
mann's malt house. The 17-foot mark on gage at Main Street Bri(lge 
has an elenttion of 902.15 feet. The 1G-foot mark on gage in Lake 
:Mendota has an elevation of 907. :.?7 feet, or 7.19 feet below bench 
mark No. ::?. The Hi-foot mark at the dam is G.12 feet above the 16-foot 
mark of .l\lain street gage. 

This station was discontinued August ±, Hl03. 
The observations at this station clt!ring 1D03 have bedn made under 

the direction of E . .T ohnson, jr., district h~-drographer. 

Discharge measn1·ements of Catfish River at JJiadison, lris., 1'n lf)O;l. 

1

1 

Hydrographer. 

~---1--

Date. Gage I • 

height. I D1seharge. 

I 
Feet. Second-jed. 

January 8 ____________________ i L. R. Stockman __________ _ 

January 27 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ 
14.20 (/53 

14.10 6J 
I February 2i3 _________________ . _____ do ___________________ _ 13.95 58 

March 30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ -do - - - - - - - - -- - - - - - - - - - -I 15.00 19i 

~~~12~~~~~~~~~~~~~~~~~~~~~~~~ -~---~~~~~~~;~~~~-~~~~~~~j 14. sr; 1i4 

1.5.05 35 
! 

aPartly frozen . 

. Jiean daily gage height, in feet, of Catfish Rieer at ilfadz:son, vVis.,for JDU":. 

I 

Day. Dec. Day. Dec ___ Day. I Dec. 

18- ----- - -----
1\L _____________ .... 

20 ...... ----- ·------

13. 9 i 23---- ------ - ----- ---- - - -
13. 9 . 24- -- - - - - -- - - - - - - - ----- - -

I I 

14.001. 28_. ---------------------: 
14. 10 29- ----- ------ ------ - ----
14.10 I 3() ______________________ _ 

14.30 
14.30 
14.30 

21. .. - -------------------- :~~I E :: ::· ::: 14.30 31_____________________ 14.30 

22 ____ -------------------- 14.30 

.Jfean daily gage height, in feet, of Catfish River at JJ!aclison, lris .. foJ' mo3. 

Day. ,Jan. Feb. :Mar. I Apr. :May. I Day. Jan. Feb. I Mar. I Apr. I May. 

•------------ • .;:-;;;- 14.00 a.oo '•~-'~' lUI() 1••------------ 1uo 

1

! 14.10 1~.:o 14.90 '= 
2 ____________ 14.10 14.00 14.10 }.,.00 14.o<> 18 ___________ 14.30 14.10 1n.20 14.80 
3 ____________ 14.10: H.lO 14.10 1:i.OO 14.:i0 l!L ___________ 114.30 14.10 15 30 14.80 

4________ 14.10 • 14.30 14.80 lli).OO 14.50 20 ___________ I14.BO 14.00. lfi.::30 14.80 

5 _________ :-, 14.10 !' 14.20 14.30. 15.00114.50 21 ----------- 14.30 114.00115.20 14 80 
.6. ___________ 14.m 14.20

1

14.80 15.00 14.60 22 __________ 14.BO 14.on 15.20 14.80 

7------------ 14.CO II 14.20 14.:30 14.90 I 14.60 ZL .... ------114.30 H.OO 15.20 14.80 
8-------- --- 14.00 14.10 14.30 14.90 14.65 24 ----------- 14.80 14.00 15.20 14.80 
9 ____________ 1-!.10 1 14.10 1-l-.60 14.80 14.70 2,', ___________ 1-!.30 14.00 1.).20 14.80 

10 .... ________ 14.10 1-1.10 14.60 14.80 2ii ____________ 14.20 14.oo 15.20 14.80 

n ____________ 14.20 14.10 14.70 14.so 27 ____________ I-±.2o 14.00

1

. 1~.10 ·. 14.~o 

12 ____________ 14.20 14.10 1-J-.80 14.90 28 ____________ 14.2J 114.00 h10 114.10 
13 ____________ 14.20 14.00 14.70 1-!.90 29 ...... ------ 14.10 ------- 15.10 14.65 
14_ ___________ 14,30 I 14.00 i 14.80 ~ 14.90 30 ____________ 14.10 -------115.10 14.65 

15 ____________ 14.30 14.(() · 14.70 11Ul0 31.... 14.101------- 1i>.OO ._------- -------
16 ____________ !14.:-30 1!.10 14.70'14.90 . , , 1 
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LAKE lVIENDOTA AT ::VIADIHON, vVIS. 

llfean daily gage heigld, in .feet. t~f Lake Jfenclota at llfadison, lVis. ,for 1.90/1, 

i 

Day. 
---~~ 

2'2 ... - -----. ·- --·- ·--- -·-
23 .... ---- ·-·---·-----
24 ...... ----

12.31! 2o 
12. :~ 27 -
12.-! 28 
12.4 29 __ _ 

12. i) 
12.5 
12.5 
12.5 

Day. 

3')_--
3L ____________ _ 

Dec. 

12.5 
12.5 

llfean daily gage height. in feet. of Lake _;lfendota at Jlfaclison, lVis., .for 1903. 

Day. Jan. Feb. :\far. Apr. :May. Day. Jan. Feh. :Mar. Apr. ::'11ay. 
---- ----;---

1______ 12.50 12.80 12.-!0 12.1'0 12.fl0 17______ 12.30 12.40 12.~0 

2______ 12.50 12.80 12.50 12.,''0 1:2.50 18______ 12.BO 12.40 12.80 
3 ____________ 12.50 12.80 1:J..iil 12.t\O 12.50 Hl______ 12.BO! 12.40 12.90 

I 
4 ____________ 12.50 12.80 12.50 12.ti0 12.50 20______ 12.BO !12.40 18.00 
5 ____________ 12.50 12.30 12.50 12.70 12.50 21._____ 12.80 12.40 1B.OO 
6 ____________ 12.50 12.30 12.50 12.70 12.50 22______ 12.80 I 12.40 lB.OO 

7------------ 12.50 12.30 12.50 12.70 12.45 23______ 12.00 I 12.40 13.00 
s ____________ 12.50 12.00 12.70 12.70 12.-!5 2-! ____________ 12.20 12.40 18.00 12.60 

9 .. ----------' 12.80 12.30 12.80 12.70 12.40 25 ............ 12.30 I 12.40 18.00 12.60 
I 

10 ____________ 12.30 12.30 12.80 12.70 12.40 26. ___________ 12.30 i 12.40 18.00 12 . .')5 

ll ___ ------- 12.00 12.30 12.80 12.70 12.35 27 ____________ 12.:30 i 12.40 1:?.~)0 12.50 

12 ____________ 12.30 12.20 17~.80 12.80 12.00• 2iL ___________ 12.il0 II 1:2.40112.90 12.50 

1B ------ 12.30 12.30 12.80 12.80 12.00 29 ____________ 12.30 ------- 12.90 12.50 
14 ______ 1'?.il0 12.-10 12.80 12.80 12.20 WL __________ 12.30 ! _______ I 1:?.90 12.r,o 

15 ______ 12.00 12.40 1:2.~0 12.s~ 12.25, :n ____________ : 12.ao 1-------IJ:?.t~o 
16 ______ --- 12.00 -1~~~-12.80 -12.7~ 12.2ii I_ I I 

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

IT.-~T..~IXOI8 HIYEH DIL\..l:XAGB ll.ASIN. 

Illinois River is formed by the Desplaines and Kankakee rivers, 
whieh unite about 4 miles below the point where Dupage River enters 
the Desplaiues. The principal tributaries to these rivers are Yer
milion River, ·which enters the Illinois proper a short distance below 
Lasall~; Sangamon River; Dupage Riyer, which enters the Desplaines 
belmv .Joliet; l\Iazon River, which enters the Illinois near Morris; and 
Fox River. The following list gives the station;;; at which measure
ments were made during 1903: Illinois River at Peoria, Illinois River 
at Lasalle, Illinois River at Ottawa, Fox River at Ottav\'a, Illinois 
Riyer near Seneca, Illinois River near Minooka, Desplaines River 
near Channahon, Desplaines River above mouth of Jackson Creek 
near Channahon, and the Sangamon near Springfield. 

The drainage areas at tlw points where stations have been main
tained are as follows: 

Drainage areas in Illinois lJasin at gagill!] sfatioJis. 

ILLINOIS HIYER. 
Square miles. 

Peoria_ ---------- 13. 249 
Lasalle _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ .. ______________ . ___________ _ 
Minooka ________ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ 
Ottawa _______________________________________ . ___________ _ 

11,714 
6,476 

10.094 
Seneca _____________________ .. _________ . _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ 7. 508 
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DESPLAINES RIVER. 

Jackson Creek _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ . _ _ ______ _ 
Kankakee Cut-off ________________________________________ _ 

FOX RIVER. 

Ottawa _ _ _ _ _ _ _ _ _ _ _ _ ___ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____________ _ 

SA~GA.M:OK RIVER AT SPRINGFIELD, ILL. 

1,172 
1, 489 

2.492 

199 

A station 'vas established on Sangamon River at Springfield on the 
bridge of the Citicago, Peoria and St. Louis Railroad, which crosses 
the stream H- miles north of the State Fair Grounds. This bridge 
was not fully adaptecl for use as a measuring station, but was the best 
that could be found. It 'Yas found, however, that the station was 
poorer than expected and was finally abandoned. The drainage area 
at this point is 2,8GO square miles. 

T'he observations at this station during HJ03 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Discharge meoww·entcnt8 of 8c111gamon Rh•cr ut 8p1·ingjielrl, Ill., in WOS. 

Date. Hydrographer. Gage 
height. I Diseharge. 

1- -- --
Feet. 'Second-feet. 

April11 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. H. Heilbron _____________ _ --!--3.0.) 4.790 
543 July 4_ _ _ _ _ _ _ _ _ _ _ _ ____ do _____________________ _ -3.90 

.Mean daily gage height, in feet, of 8anganwn River at Springfield, Ill., for 1!103. 

Day. j Apr .. ::.\'lay .. June. I July.: Aug. Day. I Apr. 
1 

May. June. i July. Aug. 

1 ________ --· ______ -l..'iO ______ -:2.451-------

2 ------ ------ ------- --1. 50 ,- 4. 34 
17------
18 _____ _ 

(0) -1.93 

-2.30 
3 _________________________________ -2.\lO 1-4.05 HL _ _ _ _ _ - 2. 75 -1.90 
4 ____________ ------- _______ 

1 -:HlO -4.05 20 ____________ ------- -3.13 -2.60 
5 ____________ ------------- -2.55 -4.05 2L __________________ -2.58 --3.10 

6______ ------ ------ -2.55 --4.05 22__ __________ ------- -2.05 -4.4') 

7------ ------- -2.57 1-4.05 
8______ _-2.60:-4.05 
9 _ _ _ _ _ _ _ _ _ ______ -2. GO 1

- 4. 10 

10____________ -------~------- --2.60 1'-4.10 
ll ____________ H.05 -----· ________ 

1

-2.fl5 -4.10 

12 - --- ---- ---- 5. 61 ! ' 4 05 

~,: -- - ~ :: , ~ .;: , ._::: r:::: ~~; ~: 
15------------ 6.:6 -1.051 _______ ! _______ .--4.15 

16____ 6 .• 6 ~-1.38 -------1--------1.00 
------------ -----------

~···: ••• ~ :::: 1-1·~. !~!·~. ~·~:·~ •..• •::· . :::::: 
I: : j-L~ :::: ~220 

I ····----'----·-~-~--~-- _ 

a Water over gage. 

ILLINOIS RIVER NEAR PEORIA, ILL. 

This station was originally established by .Jacob Harmon. H was 
reestablished :March 10, Hl03, l>y E. II. Heilbron. It is located on the 
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Peoria and Pekin rnion Railroad bridge OYer the Illinois Rin'r, 1-t 
miles southwest of Peoria, Ill., and can be reached by street cars. 
Tho gage is a plain staff graduated to feet and inches and fastene::l to 
the central pier of the bridge. It is read twice daily by the draw 
tender of the bridge, P. A. lHumb. The measurements are taken 
from the bridge, and the initial point for sounding is on the right 
uank. The river is straight for 3,nno feet above and 2,000 feet below 
the station and has a width of about, 1,000 feet, broken by six piers. 
The section is deep and the flow sluggish. The uecl of the stream is 
composed of gravel and silt. The right bank is high, and the railroad 
embankment is along this shore. The left bank is low and liable to 
oyerflmv. 

The bench mark is the southwest corner of the top stone of the west 
abutment of the bridge; ele,·ation, 125.722 feet below the Chicago 
datum. The gage at this point has for its zero a point 153.814: feet 
below 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. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district h}Tdrographer. 

Discharge measureuwuts of Illinois River near Peoria, Ill., in 1903. 

Date. Hydrographer. Gage 
height. Discharge. 

-----

Feet. Second -feet. 

17.58 41,219 

I 

March 18 ______ . ______________ I E. H. Heilbron ___________ . 

15.23 25,839 
15.50 26,079 

April 3 _______________________ I _____ do ___ - _- _- _____ -- _- _- _-______ - _- _____ - _- _- --~ 
April 29 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do , 
May 13 _____________________________ do ____________________ ' 12.67 15,357 

9.33 9,424 
8.40 8, 713 

July 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _________ 1 

_____ do ____________________ _ 

August 22 __________________ J E. Johnson, jr ____________ _ 

September 25 _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Johnson and Hanna ______ _ 11.92 15,154 
October 23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. W. Hanna _____________ _ 10.83 13,686 
November 12 ______________________ do ___________________ _ 9.00 9, 135 

.Jiean daily gage heigld, in feet, t~l Illinois Riva near Peoria, Ill., for HJ03. 
--------------------

Day. Mar. Apr. May. June. July. ~-Aug. I Sept. 
I, 

Oct. Nov. Dec. 

i- -----------

!_ _____________ 15.50 15.oo I 11.17 1 9.00 9.00 : 11.25 10.08 8.58 
2 ______________ 15.0R 14. 7:} 11. 5(1 ' 9.08 8.92 11.21 10.o8 'I 

8.58 
I 

15.17 1:l.08 11.751 9.00 8.83 11.00 1o.oo 1 8.58 

14.92 14. 7.5 10.25 8. 92 8.83 11.04 9. 92 8.58 
14.42 14.67 10.33 8. j;} 1<.83 11.08 9.92 I 8.50 
1-!. 50 14.33 10.58 8. 67 8. 75 10.92 9.881 8.50 

7 ----· --------- 14.58 14.17 w.:m, 8.ii8 8.67 10.92 9.71 8.42 
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11"Iean daily gage height, in feet, of Illinois River, etc.-Continued. 
--------------o------;------:-------~~------ -~--------

Day. Mar. J Apr. May. June. July. Aug. Sept. Oct. I NoY. i Dec. 

8 ______ -------------- --------

9--------------------
10 ______ -------------- 18.16 
n ___________ , ________ 1i-i.H3 

12 ______ -------------- 18.50 

13.------------------- 18.42 

14.------------------- 18.42 
];')_ ------------------- 18.25 

16.------------------- 18.08 
17__ ------------------ 17.83 
18- - - - - - ---- - - - - - - - --- 17. 50 
19 ____________________ 17.3:-3 

20 ____________________ 17.58 

21.----------- 17.42 
22__________ 17.58 

23____________ 17.58 

24____________________ 17.42 

25 ______ -------------- 17.3.1 
2fi ____________________ 17.17 
27 ____________________ 1ti.92 

28 ______ ------ ____ ____ 1G.5S 
2!) ____________________ 1G.33 

30 ______ ------ ________ LUKl 
31. ___________________ ~ 1iUi7 

14.G7 

1-t58 
14.58 

14.50 

1-!.92 

V\.17 I 

16.58 

16.25 

17.25 

17.67 
17.92 
18.00 

17.92 

17.83 
17.50 

17.33 

17.00 

16.67 

16.3:3 

16.00 

15.75 

1~.421 
1a. 3:3 

14.00 
13.83 

13.50 

13.58 
13. 3.'3 • 

12.92 

12.75 
12.67 
12.42 

12.25 

12.17 
11.83 

11.50 

11. 3.'3 

11.25 

11.08 

11.00 

10.92 

10.83 

10.88 

10.17 

9.83 

9.67 

9.58 

9.58 

9.3:3 
9.2ii 

9.17 
9.08 
8.08 

8. 25 
8.25 

8.25 

8.67 

8.67 

8.67 

8.50 

8. 3:-3 

8.50 

8.42 

8. 67 --------
(<1) 

10.75 8.50 --------

10.58! 8.92 --------1 
10.751' 9.00 --------' 

10.00 ----------------1 

8. 3.'3 

8.25 
8.2.') 

8.17 

8.11 

8. 3.'3 

8. 67 
8.92 

9.00 
9.00 

I 

8.58 

8.5l 

9.00 

£1.08 I 
9.17 

H.421 
9.5:1 

10.17 

10.42 

10.3:1 
11.67 

11.92 

12.17 

12.25 

12.25 
12.25 

12.17 

11.92 

11.67 

11.80 
11. fi2 

11.46 
11.87 

~~~~ H.42 

11.25 9.3:-3 8.4G 

11.37 9.38 H.50 

11.42 i 9.21) 8.i'd 

11.42 I 9.17 iUi7 

11.42 !1.:3:3 H.\l~ 

11.37 !1.38 {;.8~3 

11. 29 !).;33 li. 75 

11.21 9.3:3 H.G7 
11.21 !l.l7 tt75 

11.12 9.08 8.75 
11. 00 9. 00 8. 88 

11.00 8.88 8. 91} 

10. 87 8. 79 9. 04 

10.83 8. 75 9. 25 

10.83 8. 79 9. 37 

10.62 8. 88 9. 46 

10.58 8. 92 9. 46 

10. 58 8. 0{) 9. 83 

10. 42 8. 17 9. 96 
10.33 8. 25 10.00 

10. 25 i 8. 75 10. 08 

~~:~~ 1---~--~~- ~~:: 
a Readings from July 9 to August 21 not taken. 

RaNng table for Illinois River near Peoria, Ill., f1·om _March 10 to December 31, 
1903. 

I Gage I D" h :1 Gage I Discharge.!! Gage height. ISC arge. , height. height 

Fed. 

8.0 
8. 1 

8.2 
8.3 

8.4 
8.5 

8.6 

8. 7 
8.8 
8.9 
!),0 

9. 1 

9.2 

Second-feet. 

7.850 
8,000 
8.150 
8. 30.) 

8.460 
8,620 

8,780 

8,940 
!), 105 

9.270 
!),440 

9.610 
9.780 

Feet. 

9.3 
9.4 
9.5 
9.6 

9.7 
9.8 

9.9 

10.0 
10.2 
10.4 
10.6 

'Second-feet. 

9. 95;) 

10,130 
10,310 
10,490 
10,670 

10,855 

11,040 

11.230 

11.610 I 

12.000 
12,400 
12,803 
13,220 

Feet. 

11.2 
11.4 
11.6 

11.8 
12.0 
12.2 

12.4 

12.6 
12.8 

13.0 
13.2 
13.4 

Discharge. 

Second-feet. 

13,645 
14,030 
14,525 

14.985 
15, 4.'5.) 

15,940 

16,440 
16, 95.) 

17,490 
18.035 
18,600 
19,185 

Gage 
height. 

Feet. 

13.8 
14.0 
14.5 
1.). 0 

15.5 
16.0 

16.5 

17.0 

17.5 .. 
18.0 
19.0 

Discharge. 

Second-feet. 

20,415 ! 

I 21,060 I 

22,830 I 
24,900 
27,450 
30,690 I 

34,040 

37,390 

40,740 
44,090 
50,790 
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Estimateclmonthly clischarge (~f' Illinois Ri'L·er uear Peoria, Ill., fm· 1.903. 

rnrainage area. ]:l,241l square miles.] 

Di,.charge in second-feet. Run-off. 

Month. I Second-
:l\laximum. ' Minimum. Mean. feet per Depth in 

square inches. 
mile. 

----------~ 

March 10-3L _________________ ---- ------ ---;;: ~~~-I 40,589 3.06 2.;)0 

April ------ ------ ---- 44,090 31,169 2. 3t) 2.62 
May - -- ----- ---- 23,360 11,230 17,332 1. 31 1. 51 
June _________________ 14,870 8,000 10,152 .77 . 86 
July 1-Sa ______ ---------- 9,160 . 69 . 21 
August 22-31 a -- -- ---- -- 8,637 . 65 .24 
September ---- 16.06:5 8,620 12,127 . 92 1. 03 
October __________ -----1 1-1,080 11,565 13,129 . 99 1.14 
November - ----- 11.420 7,850 9,790 . 74 . 83 
December ________ 11.420 8,460 9,500 . 72 .83 

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

a Readings July~) to August 21 not taken. 

ILLIKOIS RIYER KEAR LASALLE, ILL. 

This station was established X oYem ber V3, 1H02> by E. H. Heilbron. 
It is located on the higlnYay bridge at Shipping Sport, 1 t miles south
east of the Chicago, Rock Island and Pacific Railroad depot, I"asalle, 
Ill., 3,000 feet below the Chicago, Burlington and Quincy Railroad 
bridge, 1 mile below Big Yermilion River, ::3,500 feet below Little 
Vermilion RiYer, and 1 mile aboYe Peru, Ill. 

'rhere is a plain staff grat1uated to feet and tenths and fastened to 
the southwest corner of the south pier of the bridge. A standard 
chain gage was installtld ::\lay 1:.?, lDOiJ, reading the same as the orig
inal Yertical gage. Gage heights are read twice daily by James Des
per. Discharge measurements are made from the floor of the bridge. 
The initial point for soundings is a eross eut on the truss at the south 
end of the bridge on the east side of the railing. The width of the 
channel is about 150 feet,, brokt>n by five piers, and the maximum 
depth at ordinary stages is 14: to 2G feet. The bed is mostly of a firm 
material and the flow is sluggish at 10\v stages. The channel is straight 
for a thonsaml feet aboye the station and slightly curved for a thou
sand feet below the station. The right bank is low and is overflowed 
at extreme high water. The left, bank is high. 

Bench mark No. 1 is at the east end of the north abutment on the 
third Htone step from the east wing wall. It is a square marked 
"U. S." <·nt in the stone; elevation, 114:.104: feet below the Chicago 
,datum. Bench mark K o. :.? is at the east end of the south pier and is 
a square marked "e. S." cut in the stone; elevation, 113.243 feet 
below the Chicago datum. The gage is set with its zero at the same 
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ele"\'ation as the zero of the Chicago datum, thus giving directly the 
elevation of the river surface below this datum. 

The observations at this station during lfJ03 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

J.lieon daily gage height, in feet, of Illinois Rire1· uear L'fsalle, Ill., for lDOJ. 

1 -----

2---

3-- -
4. .. 

5 ·····---
6--

8--

Day. 

9- - .... -- .... -- .... -

10 

11---.---.-.---- .. -
1:Z. __ 

13-

14--

li)---
16- .. 

17-
].~-

1\l-. 

20-
21- .. 
22. 

23. 

24.. 
25- . -····- ······ --
2G __ 

27 ..... 
21L 

29 .. 

30-
31 ... 

Mar. Apr. ::\lay. July. Aug. Sept. 

I 
- 1:).'3. 03 -133. 7.') -139. !j() --1:-39. 20 

1:~1.28 -133.1'5 --Ulll.58 -1:-39.30 

-1l3:3.45 -133.95 ---- -139.68 -139.30 
·-13:3. 60 -134. 30 --1:l9. 7:-:l -189. 50 

132.20 -134.87 -1:l9.35 --139.60 

-1:-:!.'3. 77 -1:-:!5. 15 - Ul9. 05 -139.60 

·-····· -----··- -188.();) -13.').{5 -138.85 -139.80 
-- -1)3:3.1'\6 -1:-:!5. 75 -139.80 ·-138. 70 -139.80 

·----- ------··· -1:3:3.28 -13.'J.95 -189.80 -189.00 -139.80 
. . -132. 72 -136. 18 -1B9. 80 -189. 20 -139. 00 

-lil2. ;">() -136.00 -139.40 -139.30 -138.40 

-1:30. 25 -136. 25 . -139. 28 -189. 50 -138. 20 

·------ -------·· -129.72! -186.65 --18!J.3:2 -139.70 -138.50 
-128. s7 -136. 85 -139. 4B --13\J. ~·o --138. 30 

-129.fi5 ·-137.03 -139.;")8 -139.70 ~--·------

····------ -······ --127.!'i0 --137.14 -189.68 -l:ID.20 
.. 12~. 70 -187. 4i) -139. 78 -. 139.40 
--12\i. 15 I -1:37. ;);') · - 1:l9. 00 

-1:?:-<.50 
1:~!1. co 
129. ;j.j. 

-Bl2•i 
- 1i30. 28 

-l:l1.10 

-1:H.~O 

-1:31.!10 

-1:1:2.:J) 

-]:32. ;)I) 

1:H.90 -1i32.A.i 

-138. ilO 

-187.B;) 
--J:ll f;() 

-138. ();, 

Vl~.\17 

138.04 

138.HO 
-188.80 

-1::s. 7ii -1:39. go 
·-1:39.10 --1:39.90 
-·189.30. -140.03 

-139.50 -140.03 
-l:l!l ()() -139.90 

- lil9. 80 - 14.0.10 

139.90 -1:-:!9. '10 
-l:l9. !lO -139_.00 

t:-3\u:o -138.70 
--1il9.CO -1:38.90 
- 139. {)() ·-139. 08 

Discharge 11u>os1trement~ of Illi11ois Rirer near Lasalle, Ill., in mos. 

Date. Hydrographer. 

------·----

March 17 ____ _ E. H. Heilbron ___________ _ 

April4 __________ _ _ ___ do _. 

April 28. ____ . _ _ ____ do ___________ . _______ _ 

May 12 ________ _ . ____ do _ 

July 7 __ . __ _ _____ do _ _ _ ______ .. _______ _ 

July 15 ___ . E. C. Murphy ____________ _ 

August 23 ____ . _ . E. Johnson,jr ________ ~----

Gage I Disdmrge. 
height. 

Feet. Second-feet. 

-129.70 32.006 

-133.60 17,638 

-132.0;) 17,884 

-186.50 11,110 

~-139.85 7.221 

-139.55 8,123 

-140.03 7.448 
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Rating table for Illhwis RinT nem· Las:llll', Ill., from Aprill to September St), 

lfiO.:J. 

Discharge. ! Gage I D' , I Gage D' . :• Gage . . 
height.. 1seharge. , _height. ~'scharge~ ,

1 

height. D1seha1ge. 

-------

Feet. iseronrl-feet. Feet. Second-feet.l FPet. Second-feet. Feet. 

-140.0 7,400 -138.1 8,320 -136.8 10,.170 -134.2 

-139.9 
I 
~--139.8 

I 

7.465 ·-138.6 8,405 -136.6 10.850 -134.0 

! Second-feet. 

1.), 290 

1.). 750 

-139. I 

-139.G 

7' 5:30 --188. ;) 

/,59.') I --138.4 I 

7, 6GO -188.3 

-139.5 7, 725 -1:38.2 

-139.4 7, 79;) 1-138.1 

1-189.3 7.8G5 1-188.0 

-~189.2 7,93.). ~187.8 

8, 49:) ---136. 4 

8, ;)90 -136. 2 

8.690 -136.0 

8, 79;) -185.8 

8, 90;) 1-135.6 
I 

9, 020 -135. 4 

9, 260 -135. 2 
I 

'I 

1-189.1 8.010 :-131.6 9,500 

'-189.0 8.08::> 1-187.4 9.760 

il 

-13.). 0 

-134.8 

-188.9 8.160 ~~137.2 I 10,020 
1

-134.6 

~--1_8_8_. 8--~--8_._2_4_o __ . __ ~ __ 1 __ 3_-~ ... __ o_. --~1_o_. 2 __ 9 ___ o_ ,]--134. 4 

11,140 I -133.0 

11.440 I --133.0 

11,7501:-132.5 
12, 010 -132. 0 

12, 410 -131. 5 

12, 760 -131. 0 

13,140 -130.0 

13, .5.50 -129.5 

13,970 -129.0 

14,410 

14,850 

16,940 

18,400 

20,180 

22,060 

24,000 

26,190 

30,790 

33,090 

35,390 

Estimated monthly cliscliarge of Illinois Rirer near Lasalle, Ill., for 1903. 

[Drainage area, 11,714 square miles.] 

Discharge in second-feet. Run-off. 

Month. Second-
Maximum. , Minimum. Mean. feet per Depth in 

April"----,------------------ 42,290 -16,0951 25,.J27 
May 1 to 23 b _______________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 11, 636 

July 8 to 31 ________________ _ 

August 1-3L ________________ _ 

September, 17 days c _________ _ 

8,320 7. 370 I 
7, 786 

7, 759 

8,346 

square inches. 
mile. 

2.18 2.43 

. 99 .85 

. 66 .59 

. 66 .76 

. 71 .45 

a April 27, 28, and 30, discharge estimated. 
b May 2 and 18, discharge estimated. 

c September 15 to 27, missing. 

ILLI~OIS RIVER AT OTTAWA, ILL. 

This station was established November 11, 1902, by E. H. Heilbron. 
It is located at the Chicago, Burlington and Quincy Railroad bridge, 
2,500 feet below the mouth of Fox River and 200 feet below the high
way bridge leading to the main street of Ottawa, Ill. A vertical gage 
graduated to feet Rnd tenths is fastened to the west end of the first 
pier from the north abutment of the railroad bridge. A Rtandard 
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chain gage waR established :Xovemher 1, 1D03, to replace the old ver
tieal gage and was made to read the same as the original gage. The 
length of chain from the end of the weight to the nutrkP;r was 37.42 
feet. The gage was read twice each day by D. U. \Y oods. Discharge 
measurements were made from the east side of the railroad bridge, to 
which t,he gage is attached. The initial point for soundings was the 
center one of the group of nails driven into the cap at the south end 
of the trestlework, south of the main bridge structure. The channel 
is straight for about ~,000 feet above and below the station and has 
a width between abutments of 650 feet, broken by four piers. The 
depth at ordinary stages is about 13 feet. The railroad embankments 
form part of the banks of this river. The bed of the stream is com
posed of gravel, which is somewhat shifting. The flow is somewhat 
sluggish at low stages. 

Bench mark K o. 1 is the top of the coping stone at the east end of 
the first pier from the north end of the railroad bridge. The point is 
marked "U. S." Its elevation is 48.638 feet below the Hennepin 
datum and 10:3.15G feet below the Chicago datum. Bench mark No. 2 
is a cut in the batter·on the coign, 8 feet above ground, at the west 
end of the south pier of the railroad bridge. 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. 

The observations at this station during 1003 have been rnade under 
the direction of E . .Johnson, jr., district hydrographer. 

Discharge 1neasurements of Illinois Riva at Ottmca, I 7., in 190,1. 

Date. Hydrographer. Gage 
heig-ht. Diseharge. 

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

Feet. Second-feet. 

March 1 S __ . __________ .. E. H. Heilbrou _______ -·- _ _ _ _ -12'2. 98 

April .) ___ _ _do ___ . ________________ · -126. '?.) 

April 2tL __ . ___________ . ___ _ _de] _ _ _ _ _ _ _ _ ______ ~ _ _ _ _ 1'26. 07 

May 12_ _ _ _ _ _ _ _ _ _ _ _ _ _______ _ _do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -128.42 

.July 8 ____________________________ do _ _ _______________ _ -129. :)4 : 

August23 _____________ ------] E.Johnson,jr __ -----·----

September 2.)_ _ _ _ _ _ _ _ _ _ _ _ _ i Johnson and Hanna ____ I 
October12 _________________ ir JohnsonandHanna _______ , 

November 12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. W. Hanna __ . __________ -1 

-129.57 

-128. 3.) 

-127.88 

-129.01 

-12'~.42 

30,885 

17,573 

18,340 

11,616 

7,541 

7,668 

11,592 

13,543 

8,898 

a 6, 822 December 12 ______________ -- _
1

_--- _do --------------------I 
--------------------~-------

a Ice jam. 
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lrfean daily gage height, in fed, of lllinoi8 River at Ottawa, Ill., for HIOS. 

--~~·--~ Mar. ! _:pl·J-~~1ay. I J~ne~: __ July. ~ Aug. I Sept.~~~ Nov. i~ 
I , i I 

L~~~ ____ ~--- ~ -~ ----. (a) ·-126. \lO -12;" . .'i8 -129. 62
1

-12\l. 00
1
-128.90

1
-128.60-128.63 -12\l.05 

2 __ ~ ~~- ~ ~ ~ ~ _ ~ ~ _ -~~ ~ --~ _ ____ (n) -127.22 -127. G.'i,-129. fi2
1
-129. 03

1
-129.00

1
-128.00,-128.68 -129.05 

3---~----~~----~~~~ ~------ -126.H5, -127.:!2 -12H.0:3
1

-129.C0.-129.16I-129.20
1
-128.60,-128.77 129.05 

4_ ----- ~ ~~ ~ ~ ~ -- ~ ~ ~- ~ ~ ~- ----·-126.lll-127. 47 -1;?8. 08 -129. 56'.-129.10,-129. 20.1-~127. 93 -128.82 -129.09 
I I i I 

: --- •••••••• =::~.=:~ ~ =;;.~=:~ ~~=;:~:::: :;=;;.::=::~ =:: 
IL ~ ~-- __ ~ ~~- __ ~~~ ~ ~ _ ~- ____ -12ii. 75 --128.20 -12!1. FO' -129.54 --128.54 --129.98,-127.67 -1:29.09 --127. f2 

9--~~-- ~ ~------- -12).82 -128.30-127.20 -129.-tri-12~.00,-129.44 -127.70 -129.1:3-128.20 
I , . I , , 

10__ ____ _ _ ____ _ _ _ ________ ' -126.65 -128.30,-127.64 -129. a:s -128. 9ol-12s. 68 -127.77 -129.15
1
--12R. oo 

n __________________ !-12o. 3.'i -124.H01-128. a-2! -128. oo -1:?:l. oo'-129. oo -12<1. ori -127.89 -129.13i -127. oo 
12 __________________ i -12o. 9o, -121. 93

1
-12s. 42!-128. 38-129.00

1

-129.10

1

1--128. s.\ -127.97,-129.10
1
-126. s5 

13 __ ---------- ------ ~.-121. Gil,-121. 58 -128. 49~-128. !)2,-129.10.! -129.20 -128. 5' 81-128.051-129.181-125.52 
14_-- --------------- !-121. 70,-120.48 -128.60,-128.751-129.20,-129.30 -123.25,-123.101-129.281-126.75 
15 __________________ r-121. 92

1

-119.08 -128.74-129. oo
1 
-129. zo

1
.-129.1o

1
-125. 45 -123. 12~-129. aa:. -125.45 

16 __________________ 1
1
-122. 50 -119.42 -128. 8:i 1 -129. 25 -129.26 -128. !'5 --124.08 -128.16 -129.40 -126.32 

! • I • I 
1L _. ______________ -~-122. 95 -120.38 -129.03-129.40 -129.31 -128.80 -124.75 -128.20 -129.40 -126.75 

18_- ----------------,1-123. 25:-12'2. 02:-129.0.5 -129.10:-128.20 -129.101-12.'>. 85 -128.26:-129.39 -127.08 
1\t_- _ -----. -- ______ -123.50

1

-122.02
1
-129.10 -129.00

1
-127.90

1

-129. 20j-126. 4H -128. ::m: -129.34
1

-127.10 

20 __ ---------- ------' -121.451-122. 6;)1- -129.17 -129.03 -12il.10 -129.301-126.84. -128. 3.'3 -129.30 -127.12 
21_ -----------------1-120.72 -12.'3. 37,-129.1;) -129.10 -128.50 -129.301-127.38 -128. 2;) -129.29 -126.80 
22_- ------------ ----'-122.151-124,. 05-129.93

1

-129.25 -128.50 -129.501-127 .. 'iS, -128. 2il -129.13 -127.40 

28_-- --------- ~-- -- -122.75 -12J. 5711.,-128.951-129.18 -129.10 -129. 50j-127. 80 -128.39, -128.70 -126.78 
24 ____ - -- ~-- _______ -123. B7 -12i'i.10 -128.85 -129.22 -129.20 -129.00 -128.04 -128.43 -128.7:1 -126.60 

I , 
25 _______________ ~ _ -124.20 --125.45

1
-128.82 -129. as -129.30 -129.r>O, -12s. m -128._J9 -129. oo -126.75 

21L ~ ______ ~ __ ~ _____ -12J. 68
1
-12.5.75 --128.68 -129.48 -129.30 -129.40

1

-128.50 -12K. 501-129.48 -126.98 

27------------------ -12.5. 021--12;). !l5: -128.50 -129.46 -129.40 -129.20:-128.40 --128.501-129.28.-127. 0;} 
28_- ---------------- -125.251-126.10-128.30 -129.57 -129.40 -128.60-128. 50'-128. 521-129.21 -127. 2'2 

29_- ---- ---- -~- ---- -125. 62 .. -126. 37 -128.02,-129.6.5 -129.30 -128.70 -128.40.-128. 58' -129.12 -127.20 
ao __ ~ _____________ -126.521-126.65 -128.05 -129.66 -129. oo -128.10 -128. J7 -128.601-129. zo'-121. 2s 
3L ________________ -126. 82' ________ -127. 78 1 

________ -129. oo --128.80 ________ --128. 61 1 ________ 1-127. 2z 
---~----- - -- -~-----~ . • ' , I 

a Gage out. 

Rating table for Illinois RiL,er at Ottmm, Ill., from March 11 to December 31.1[!03. 

I I 
I 

I Discharge. 
Gage 'Discharge. Gage Discharge. Gage Gage Discharge. height. 

I 
height. height. he.ght. 

----- ------~ 
, ___ ----~--~ ---

Feet. Second-feet. I Feet. 'Second-feet. Fed. Second-feet. Feet. Second-feet. 

-130.0 6,740 
I -128.71 9, 730 I' -126.81 15,620 -124.2: 25.990 

-129.9 6,940 -128.61 9.995 -126.6 16,340 -124. o1 26,810 

-129.8 1 

7,145 -128.5 10,265 -126.4 17,080 -123.51 28,860 
; 

-129.7 7, 3;')5 -128.4 10,;)40 -126.2 17,840 -123. Oi 30,910 

-129.51 
I 

7,570 -128.31 10,820 -126.0 18,620 -122.5 32,960 

-129.51 7,790 -12<.21 11, 10;') -125.8 19,430 --122.0 35.010 

-129.4 8, 01;) -128. 11 11, 39;) -125.6 20,250 -121.5 37,060 
I 

-129.31 8,245 --128.01 11,690 --125.41 21,070 -121.0 39. 110 

8,480 12, 29;) --125.2 21,890 
I 

41,160 -129.2: --127. 8r --120.5 
! i 

--129.1 8,720 ~-127.6 12.920 -125.01 22,710 -120.0 43.210 
I 

--129.01 8,965 -127.4. 13.565 -124.81 23,530 -119.0 47.310 

-128.9 9,215 -127.2 1J,230 -124.61 24,350 
i 

-128.81 9,470 -127.01 14.920 
:! --124.41 

----
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Estimated monthly dischaTge of Illinois Rit·er at Ottawa, Ill., for 1908. 

[Drainage area, 10.09± square miles.] 

Discharge in se~ond-feet. Run-off. 

:Month. 
:Maximum. Minimum. I :Mean. 

I 

Second-
feet per Depth in 
square inches. 
mile. 

March 11-:31 ---------- 41,775 15,620 30, 111 2.98 2.33 
April --- ----- ------------ 46,900 15.800 25, ;)89 2.54 2.83 

May ---- - ·---- --- - -- ---- ----- 15,270 6,840 10,700 1. 06 1 ')') . _,,. 

June_ 
I 

16, 710 7, 46fj 10,419 1. 03 1. 15 -·----- ---- _ _I 

July --- -- --- - 11,990 7,570 8,657 
i 

.86 .99 
AugusL __ ------------ 10,.540 7,570 8.922 . 88 1. 01 

September 26,400 6, 740 12, 106 1. 20 1. 34 
October ___ . -------- 12,760 9, 99.5 11. 015 1. 09 1. 26 
November_ 9.860 7,790 8 "'~')•) 

~ ~ ,..., ,.;,J . 86 .96 
December ______________ 17,460 8,600 13.563 1. 34 1. 54 

FOX RIVER AT OTTA "WA, ILL. 

Tl~iH si ation "\vas established November 10, 1902, by E. II. IIeilbron. 
It was 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, graclyated to feet and tenths, and was read t\vice daily by D. C. 
"\Yoods. The measurements were taken from the bridge. The channel 
is straight for 300 feet above and 600 feet below the st,ation. 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 .:\lain 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 setwith its zero at the same elevation 
as the zero of the Chicago datum, thus giYing directly the eleYation of 
the river surface below this datum. 

This station was discontinued in }lay, 1D0:3. 
The observations at this station during Hl03 have been made under 

the direction of E. Johnson, jr., district hydrographer. 

Discharge measllTeuwnts of Fo.1~ Rire1· at Ottawa, Ill., in 1908. 

Date. Hydrographer. 
I Gage [ . . -

height. . D1scha1 ge. 

Feet. 

March 17 _ .. ___________ ....... _ _ _ E. H. Heilbron _____ ............ -I -122. 85 
Aprilf> ___________ ........ __________ do ____________________ ' -125.65 

I 

Second-feet. 

3,519 

3.488 
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.iliean daily gage he1:ght, in feet, of Fox River at Ottauxl, Ill., for 1903. 

I I Day. Mar. Apr .Day. Mar. Apr. ! -~~_:__: Ma~~ Apr .. ~ Mar. Apr. 

L __________ ·-- 9 _____ I ________ -125. 82i 17 ______ -122. 95l______ _ 25 ______ ' -123. i5 ______ . 

i :~~:•:•:,•·•:::. =1E~1, ;~ :: ;; ~1~~:, ~:::~~~~~ il••> -;[~ :::.:·
1 

E ·•:..::~iEE~·:L· 
7 -----·-- ------- -12-!.92

1

, Hi----- -121.9:2' ________ • 28 ------~-122.23 _______ 

1

81 ...... ~-126.85 1 
______ _ 

s _______________ -125.3.')
1 

lti ____ -122.50 _______ . u ______ -122.98,_______ I 1 

"Gage out of order. 

ILLINOIS RIVER NEAR SENECA, ILL. 

This station was estalJlished November 9, 1002, by E. H. Heilbron. 
His loeated at the Kansas and Southern Railroad bridge, 2 miles from 
Seneca, Ill. 'rhe gage is a vertical staff graduated to feet and tenths 
and fastened to the center pier of the bridge. It was read twice daily 
by Augusta Ebeling. The measurements arc taken from the bridge. 
'rhe initial point for sounding is on the left bank. The channel is 
straight both above and below the station and hat:-~ a width of about 
360 feet, at lovv water and 51)0 feet at high water. The maximum 
depth at ordinary stages is :?0 feet, and the flow is moderately rapid. 
Both banks of the stream are high. The bed of the stream is com
posed of gravel and silt. The "bench mark is a cut in the southwest 
corner of the south abutment of the Kansas and Southern Railroad 
bridge marked 8 S. D. B. 1\f. Elevation,_ 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 Mazon River, 
which enters the Illinois a short distance auove the station. It 'vas 
discontinued August 2:?, 1003. 

The observations at this station during 1903 have been made under 
the direction of E . .f ohnson, jr., district hyd.rographer. 

~rhe following discharge measurement was made by E. H. Heilbron. 
J\farch 16: Gage height, 94 .. 28 feet; discharge, 24,372 second-feet. 

J.lfewz daily uage heiuld, in feel, (d Illin()l:s River near Seneca, Ill., for 1903. 

l\fay I, June ! Julv I Aug. 
• I I • i 

Day. :\iar. Apr. 

-\l7. 7;! 
1 

-98.10 ~~ -muJs -99.91 : - 99. oo 
-H7. 00 -98.21 -9B. B4 -99. 8i - 99.95 
-98. 00 -98. 19 -98. 5:3 -99. 90 - 99. 78 

!_ _____ : ________________________________ _ 

2 ________ ---------------------- -------·--
8 __________________ ----------------------

4 ______ ---------------------------- --··-- -97. m -98. w I -9s. 4u -99. s7 - 99.48 

5 ______ ---------------------------------- ---------- -H6.96 -98.50[ --98.11 -99.£0 -99.40 

-!:!6. 25 -98.60 I -97.24 -99.80 _ 99.25 
- \J6. 18 -98. 80 -9UJ5 -99. 90 - 99. 00 
- 00. 68 -98. 8i -97. 48 -99. 90 -- 99. 20 
- oo. 98 -98.90 I -9i. 78 ! -99. oo - 99.85 

(i _____________________________ ----------------

8_ ----· ----------------- ·--- --
9 __ 
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Jican daily gage heigld. in feet, (d Illinois River, etc.-Continued. 

Day. 

10 ________ -------------------------
1L ______________________________________ _ 

12 ____ ------------------------------------

13 ____ ------------------------------------

14_--- ------------------.-----------------
l!'i _______________________________________ _ 

lG ____________________________ -------- ___ _ 

17 ____ ·--------- ---------------------- ~---

18 ______ --------- ------------------------1 

~~~~~~ ~~~~ ~-- ~ ~~~~~ ~ ~:: ::~~ ~~~~:~ ~~::~~~~~:1 
;!l_ ______________________________________ _ 

2:~. ---------------------------------------' 
z:~_ --------------- --·-- ----------- ---
:!4------ ---- - - ---- - ----- -------- ---- - -----
25 __________ --------------------------

26_--------- ------ --------------------

30.-----------------------------------
3L _______________________ - ---- -

}Iar. Apr. 

--\.!1.2() -H7.82 

-91.70 - ~1H. iJj 

-\)2.20 - \l:).25 

-()3.62 -9:3. li"i 

-98.10 -!12.0.5 

--()8. 64 - \l0.3ii 

-94-.30 -\)0.4-0 

- 94.72 -!11J>-i 

--95.15 -92.22 
-()5.4-fi -9:l.Oil 

- 95.47 -94.()!) 

-9:3.4"0 -!!4. UG 

-99,f);i -\J5.i>"l 

-- !!4-. 55 -9ii.5!l 
-\!;).20 -!J(i.f)l 

-95.70 -\lG.70 

-96.20 -\)(i,!)i) 

-9ti. 50 -\l7.0S 

-96.83 -!l7.20 

-99.0.5 -Bi. 57 

-97.2'2 -H7. 77 

-97.4-:3 

}Jay. June. 
-----------

-!l8.!)() -\)8.18 

-m;_\l7 -!l8.48 
- \lli.O-± ·-·118. 7:3 
-!l!l.ll ---!lS. \'G 

- \l\l.lH -!l\Uf.l 

-\l\l. 27 -!l\1.18 
- -9\). 42 - 9H. B4 

-9\l.50 -\l9.!i0 
-9\J.i}:) -99 . .56 
-fi9.G2 I -~ID. i'>S 

-99.64 I -9tl.48 
-9U.6il 

I 

-99.47 

- 9fl. 42 -9\!.51 

-99. -iii -99.50 

-!19.:31 -9\l.(~) 

-9\). 26 --9\U\8 

-9!l.o:3 -!19. 78 
--\18. 9() -99.81 
--!lS.60 -!l\l./-15 
-\)8.i"J5 -9'J.!l0 
-98. G7 --99. 'J1 

-!18.50 

ILLIKOIS RIVER NEAR l\IIKOOKA, ILL. 

July. 

---

i 

-99.70 

I 

-lW.i30 

-9\l.4-ti 

-99.fi2 
--!1\l. ti:l 

-\l!l.H8 
-99. jf) 

-\ID. 81 
-9:}.40 

-98.75 

I 

--99.04-
-99. :):) 

-\.19.54 
-W.(i,) 

-\)\!. 7:3 

-\19.8:~ 

-99. ~7 
-\19.90 
-9!!.81) 

-9U. 92 
-99.83 

-\19.56 
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Aug. 

- !l9.53 
- !l9.63 

- !l9.76 
- \¥.1.91 
- !1!1.8.') 

- 99.93 
- 99.B:c3 
- 9(). 99 

-100.05 

--100.20 

-100.10 

-100.55 

-1m. 5o 
-101.00 
-101.00 
-101.00 
--101.50 

This station was established N oyember 7, 1fJ02, by E. H. I-Ieilbron, 
to <letermine the flow of Kankakee RiYer. It is 1 mile north·west of 
Devine, Ill., G miles south of Minooka, lll., and 2j- miles west of the 
month of Kankakee RiYer. The gage it-i a vertical rod fastened to 
the center pier of_ the bridge. It is read twice daily by J. A. Lyons. 
Discharge measurements are made from the bridge and from a boat 
and cable about 25 feet above the bridge. The initial point for 
soundings is an oak hub about J feet north of the north side of the 
railroad pumping station. The channel is straight for 1,000 feet above 
the station and 2;000 feet below. The width at ordinary stages is 560 
feet, with a maximum depth of 12 feet. The flow is moderately rapid, 
but is sluggish at low stages. The width at high water is about 1,000 
feet. The r.ight bank is low and liable to overflow; the left bank is 
high. The bed of the stream is of g~'avel and is shifting on the north 
side. 

The bench mark is a cut in the stone on the south abutment of the 
Elgin, .Joliet and Eastern Railroad bridge. It is marked S.D. CiJ P. B. JH. 
Its elevation i:-; 85.030 feet aboye the Hennepin datum and GG. 76± feet 
below the Chicago city datum. The gage is set 'vith its zero at the same 
elevation as the zero of the Chicago datum, thus giving directly the 
elevation of the riYer surface below this datum. 

The observations at this station during 1!)03 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

IRR 98-04--14 
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Discharge measm·ement8 of Illinois Rirrr near _jlfinooka, Ill., h1 HHi.J. 

I Hydrographer. I 

·-------------~--- -------- - --- ~----

Gag-e Discharge. height. 

Feet. Second-feet. 

Date. 

March 10 _______________ . _ _ _ _ _ E. H. Heilbron _______ _ -86.84 25,689-
April 19 ___________________________ do __________________ _ --91.12 13,482 
May 10 ____________________________ do __________________ _ -94.10 7,393 
July12 ___________________________ do ___________________ _ -93.83 7,465 
August 31_. ____ . ________ _ _____ do ___________________ _ -93.99 7,0-!4. 

-94.10 7,319 

-94.10 7,673 

September 26 _______ _ 

October 24 ____________ _ 

_ _. Johnson and Hanna ______ -I 
_______ do ___________________ , 

November 11 ___ _ F. W. Hanna ___ _ -94.15 7.396 

J.~Iean daily gage height, in feet, of Illinois Rit·er near Minooka, Ill.,·fo1·1fiiJ3. 

Day. Jan. I :Mar. ', Apr. 
1 

:May. June. I July. I Aug. , Sept. Oc~.- - Nov. ~-Dec. 
--~~~-~--- -- ,--_ ! --~~-,~---- --,~-

~---------- -90.6: ,--------~-91.1'~ _-91. 771-92.fi:l '-94.481-93.12 :-94.29 -94.~ -93.9'21-93.98 
2----------- 89.8• 

1 

________ ,-9'2.0.J --91.96~-92.69~-94.34 
1
-93.98 -94.40 -94.1• -93.85 -93.83 

:---: ____ =:~ :=~:: =:E ~~::: ~~~~-,=:: ~~:; 1=:~ ji~, ~EE 
6 .......... -89.38 -------- -89.HO .-92.60

1
.-91.04 --94.30 -_-93 .. 24

1

-94.67 
1
-98.87 ,-94.18 ,_ -93.60 

7 8"' 45 -- ... ___ -89. 85 . -92. 95 ! -91. 07 I-94. 36 I --93. 08 -94. 63 1 --93. 83 
1 

-94. 22 I -93. 58 
8~~~~~~~~::·~_:· • I -90.62 :-93.00 -91.36 1 -94.32 :-93.55 -94.64 -93.61 --94.25 I -93.68 

9_--.-- .... -82. 98 -91. 05 -92. 99 1-91. 83 ! -94. 20 1-92. 70 ,-94. 60 -93. 36 -94.25 -93. 88 
10 ...... ----~-83. 58 -91.36 ---- ____ 11-92. 33 -93.69 1--93.84 -94.09 -93.37 -!14.15 -93.92 
1L _________ -84.18 -------- -87.80 -93.12 --92.67 

1

--98.1'l6 
1
-94.00 '-98.39 ,--------:-94.13 I -93.79 

12 ______ - --- -84.69 ---- ____ ,-86.13 ---- ----~-93. 04 :-93.86 !-94. 23 '-94.11 ---- ___ ' -94.20 II -93.72 
1i:J __________ -85.20 --------i-85.78 1-93.31 -93.26 i-93.90 -94.30 -94.26 --------_-94.23 -92.42 
14 __________ -8.'>.64 --------,-84.02 -93.46 --93.43 -93.97 -94.30 -94.00 -93.75 -94.27! -92.20 

15 .... -- .. -. -------. -86.62 1,-82. 89 -93.55 -93.48 -94.05 -94.18 -92.79 --93.83 -94.88 ' -91.84 
16 __________ ! ________ -87.38:-83.31 '-93.76 -98.79 -94.17 -94.45 -90.36 -93.78 -94.22 -92.94 

17_ _________ ' ________ -88.03!-88.871-93.85 ,-93.98 -94.26 -94.53,-90.99 -98.881--94.20 -92.68 

18 .... -- .... -------. -88. 37 
1
-84.751-93.84 -98.981-92. 8.') -94.65 -91.78 -93. 881-9-!. 43 -92.86 

19 __ ... ___________ .. -88. 78 -8.1. 84 -93.94 -94. 03 -92. RO -94. 65 :-92.12 -93. 98 -94. 45 -92. 68 

20 .......... ________ 
1
-88.3;) -86.77 -93.9!) -94.00 -93.47 

1
1-94.5.') -92.531-93.93 -94.20 -90.84 

21 1-86.95 -87.55 -98.97 -94.11 -94.04 -94.58 1 -98.01 -m. 83 1-94.41 -90.93 

:~~~~~~~~~~~~~~:~~~:,,·=~~:~: ~=~~:~~ -93.78 -94.0:) ---------94.61 -93.321-93.91 -93.52: -90.84 
-93. 79-1-94.05 -94.05 -94. !)6- -98.56 1-93.93 '-93. 36 -91.00 

24- .. - - ... -88. 45 I -89. 78 -98. 62 -94. 18 -94. 12 -94.51 -93. 73 -93. 97 I -93. 42 -90. 84-
25______ ---- -89.251-90.10 -93.48 --94.22 -94.82 -94.531-93.89 -94.06 l-94-.20 -90.83 

-89. ~9 -90.41 -93. 19 . -94. 27 --94-.38 ; -94.64 . --94-.03 -93.981-94.23 -91.31 
2'7______ -90.30 -£0.46 --93.52 --94:.34 -94.29 '-94.48 -94.00 -93.95 -94.05 -91.18 
2s __________________ 

1

-90.72 -90.63 -92.4~ 1 -94.~7 -94.38 -93.94 -94.10 -93.ns -n4.1o I -91.13 

29 __ .... _ .. ________ .
1

-91. oo 1-91. 18~-92 . .'). :-94 . .39 -94-. ao -94. o5 1 -94. 10 -94. o5 -94. 3:3 1 -91.10 

3() __________ -- ------91.27:-91.42 -92.71 11-94.40 -94.21 -94.30 -94.20 -94.01 -!13.98 -91.30 
3L_____ -91.50 -------- --!12.78 _______ -93.65 -ll4.23 -91.04 

I I I I 
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Rating table for Illinois River 1/.C(ll' J11inooka. Ill., f1'01n January 1 to DPennber 
.71, 1D(M. 

Gage Discharge. Gage Discharge. Gage 
height. height. height. 

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

Feet. Sermtd-feet. Feet. Second-fed. Feet. Second-feet.! Feet. /--,'econd-feet. 

11, 763 1 

-9:).0 6,020 --93.7 7,840 -91.8 -88.0 22.275 

94.9 0, 135 -93.6 8,010 -91.6 12,260 
I 

---87.5 28.700 

-H4.8 6,250 -93.;) 8.18:) -91.4 12, 76;) i'~87. 0 2:). 12;) 

·-94. 7 6,370 --93.4 8, 3'3i) ---91. 2 13,280 --86 . .') 26. ;)50 

--94.6 6,495 --93.3 8,500 -91.0 13,810 --86.0 27. 97:) 

-94.0 6,625 -93.2 8,740 -90.8 14, 3.)0 -85.5 29.40) 

--94.4 6,760 -93.1 8,930 --90.6 14,895 -85.0 30,825 

-H4.3 (),900 --93.0 9, 125 --90.4 1.), 4;)0 -84.5 32,250 

-94.2 7,045 -92.8 9,525 --90.2 16.010 -84.0 3i~, 67;) 

-H4.1 7, 195 --92.6 9,940 --90.0 16,575 ---88.0 36,525 

-94.0 7, 3.)0 -92.4 10,37'5 -89.G 18,000 82.0 89,875 

-98.9 7,510 -9.'2.2 10,820 -89.0 19,4.25 

-93.8 7,()75 -92.0 20.800 
-~-------

Above -- 90 feet gage height the curve becomes a tangent, with difference of 28.) 
second-feet per tenth gage height. 

Estimated monthly discharge of Illinois River near Jliinooka, Ill., foJ' 1.'!0/J. 

[Drainage area, 6.476 square miles.] 

I 

Discharge in seeond_-f_e_e_t·~~~ ~-n-o_~--

Month. 1 I ',1 Second-
Maximum. : Minimum. I, Mean. feet per i Depth in 

square I inches. 
mile. 

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

January 1-14 a ________________ 1 36, 02.) 

February _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
1 

____ . ___ _ 

14,890 

March 15-31 _________ _ 

April ________ _ 

May b _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

J nne ______________ - - - - _ 

------1----------:-------- ~-
_____ 36,810 I 10,93.) 

_____ I 11, 885 I 7. 4ao 

13, 67f) 6, 760 
July c ____ .. _____ _ 9,52f) 6, 62;) 

August ________ _ 9,730 6.430 
September ______ .. _ _ _ _ _ _ _ _ 10,090 6.430 
October d _____ .. ________ _ 8.445 6,970 
November __________ _ 8.44;) 6, 13.) 

December _ . _____________ _ 14, 2L) 6,900 

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

20,288 

19,670 

20,244 

8.979 

8. 754 

7.823 

7.219 

s, 190 I 

7. :i72 I 

7,161 

10,057 

! _____ _ 

I 

B. 90 f 2.03 

3.04 1.92 

3.18 8.49 

1. 39 1. 60 

1. B5 1. 51 

1. 1B 1. BO 

1.11 1. 28 

1. 26 1. 41 

1. 17 1. 35 

1. 10 1. 2B 

1. 63 1. 88 

-------
a January 8, discharge estimated. 
b.l\Iay 10 and 12, discharge estimated. 

cJuly ;, and 2'2, discharge estimated. 
cl October 11, 12, and 1H, di~,charge estimated. 
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DESPLAIKES RIVER ABOVE THE MOGTH OF KANKAKEE RIVER NEAR 

CHANNAHON, ILL. 

This station was established October 2-!, 1 DO:?, by .E. H. Ileilbron. 
It is located just above i he mouth of the Kankakee cut-off, and 2 
miles belmv the mouth of Dupage Hiver, near Channahon, Ill. The 
gage is a plain staff graduate<l to feet and tenths and nailed to a tree. 
It is rea,_i twice claily by E. A. Hines. 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,.and has a ·width of 360 
feet, and maximum depth of 20 feet at ordinary stage. T'he flow is 
moderately rapid. The right bank is high anc\ rocky, and the Illinois 
and Michigan Canal runs along the bank. The left bank is high, and 
the Kankakee cut-off enters the river jm;t belo·w the gaging station. 
The bed of the stream is gravel and silt. 

Bench mark X o. 1 is a nail driven into the north side of an elm tree 
about 2 inches in diameter, on the Illinois and :Michigan Canal tow
path, 150 feet north of the Kankakee cut-off. Elevation, 81.501 feet 
above the Hennepin dat,um and 70.2D3 feet below the Chicago city 
datum. Bench mark X o. 2 is a nail in the 0ast root of an elm tree 
on the east bank of Desplaines River, 50 feet eaf't of the water edge 
and 200 feet north of the Kankakee cut off, opposite the point where 
trlw Illinois and )lichigau Canal and Desplaines RiYer are separated. 
Elevation, 7 -!. 20-! feet belo\Y the Chicago datum. The gage is set \vith 
its zero at the same elevat,ion 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 flmv of Dupage 
River. 

The observations at this station uuring 1903 have been made under 
the direction of E . .Johnson, jr., district hydrographer. 

Discharge meas11remPnfs of Desplaines River abm•e mouth of Kankakee Rirer 
near Channahon, Ill., 1n 1[103. 

Date. Hydrographer. Gag• 'n· height. i 1scharge. 

Feet. , Second-feet. 
March 14 ___________________ _ E. H. Heilbron __ -83.59 8,649 
April 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ' _____ do _ _ _ _ ______________ _ --86.61 5,483 
April 26 _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ -86.10 6,139 
May 9 _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ___________________ _ -86.93 5,078 
July 1L __________________________ do _ _ _ _ _ _ _ ___________ _ -86.75 5,713 
August 30 . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do _ _ _ _ _ _ _ __ _ _ _______ _ --86.75 5,753 
September 26 ______________________ do _ _ _ _ ______________ _ --86.55 5,621 
October 28 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F. W. Hanna _____________ _ --86.70 5,790 
November 25 ____________ _ _ __ do __ . ________ . _______ _ -85.95 5,138 
December 17 __________ _ E. H. Heil bron ____________ _ -85.60 a 6, 956 

a Partly frozen. 
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Jiean daily gage lteigltt, in fed, of Desploines Ri1'er above mouth of Kaukakee 
River near Clwnnalwn. Ill., fol' 1903. 

- ;;-~Y-f,.~ --,,., • ,Tune I·Tnly. Aug. I sept I oct. 

L_ ........ ; -&1. ~~ .. .. .. . 86. 12 :-&;.% 1-M.&' ' ·~7. O> i -~~ ;, -8~. M ~-&\. ~4 -&1. 70 06 41 
2. _________ -.S:>.:W ___ -86.30 -86.95, --86.73 -86.8.! :-86.1'8 

1

-8(i.78 
1

-86.78 -8G.ii6: -86.:i0 
3 .......... 1-8:>.18 ________ -86.Bii -86.80 -86.78 -86.82 -86.8ii -86.86 --86.88 -86.81

1 

8fl.40 
L _________ l-85.18 ____ ;-86.58 -86.£5 -86.70 -86.n8 -86.Gt1 ,-86.76 -86.G7 :-86.£5 -8:;.::s 

5. ________ -t'.i.15 --06.85 -86.9:> -86.48 -87.01 ~-86.68 '-86.83 -86.56 -8tUJ7 -87.05 

6 __________ -SiU.i -86.021-86.9.3 ~-86.40 -86.98 
1
-86.!!7 -87.25 -8G.I3 -8!Ul8 · 8i'.12 

7_ _________ ' ______________ -86.m -87.o8
1
-86.561-8G.Il:> -86 s7 ,-87.('4 -86.55 -86.92 -81.12 

8 _________________ ---------86.33 -86.91 
1

-86.51 :-86.!\.i -87.07~-87.CO -86.:)7 -87.00 i -87.12 

9 __________ ---- ----------- -8G.621-87.0Z 1 -86.77 -87.04 -87.0! -87.02 -86.29 -86.86 I -87.12 

10_----- ---- '-80. (jj 1-------- -86 . .!6 -86. g9 -86. 68 -86. 88 -86. 7:3 I -86. GO -86. 85 -8G. 88 I -87.18 
1L _. _. _ _ _ .

1

1 -81. 30 _. ______ -84. 50 ' -8G. 88 -8ti. 68 -86. 77 -86. go -8G. 08 -86. 44 -~-86. 93 : -8.7. 11. 

12 __________ -81.80 ~.-------- -83.20 l-86.8rJ -86.82 i-8G.8\-~ 1 -8t1.84.-~-86.68 -86.47 -86.84 · -87.09 
13 __________ 82.25 ~--------,-82.80 1-86.80 -86.8.'> 1 -86.87 ·~-86.m~ 

1

-86.76 -86.66.-86.83 -87.12 
14 __________ -82.72 ________ -81.20 -87.01 1-86.87 -8fi.8:3 

1

-86.£14 -86.61 -86.77 ,-86.g8. -87.12 
15 __________ , ________ :-83.70 1 -80.38 

1

-87.01 -8G.80 -86.721-86.97 -84.ill '-86.57 ~--------1 -87.12 
16 __________ i ________ -84.14

1
-80.!JO 08 '-86.84 1-86.85 '-87.08 -84.tl(l.-86.G9 :-8G.95 j -87.12 

17·--------·1.-------- -84.58
1

--81.4.1 1 -87.25~1 -86.H6 :-86.87 
1

-87.16-) -84.8fi ~-86.74 
1
-86.93

1 

-87.18 
18. _________ 

1 

________ -84.gO -82.1:) -87.14 --86.93 ~-86.01 --87.25 -84.84
1
-8G.64 -87.09 -87.11 

19 __________________ -84.92 -8:3.20 .-87.10 ,-F6.81 -86.85 
1
-87.13 -85.14 -8G.78 -87.05 -87.09 

20. _________________ -84.16 -83.72 ·-87.0G 
1

-8G.8ll-86.fi5l-8t!.9H'.-8-:i.88 -86.1)9 -8fi.\ll -87.15 
' i I I ' 2L _________________ -82.8.') 

1
--8!.50 -87.05 -8fi.92 -8ti.71 

1

-87.1:-3 i -85.6fi -86.71 
1

-87.00 
22. _________________ -f;2.75 1 -85.00.-86.8:~ -8!3.H2 -t'H.fi4 -87.W ~-85.\!5 -8G.HG --8fi.OB 
23. _________________ -8:3.21 -85.45 -8fi.88 -86.\!4 -86.71 -87.13 ~-8G.11 -8G.i'il l-8o.08 
24_ _________________ -84.0:) -8il.00,-86.i7 -86.\Jl -86.87 -8fU-:\J·-8G.40 -8U.81 -8ii.!l7 

25. _________________ 
1

-84.8S -85.70 1-8G .. % 1 -87.0() ~--8fUil 1 -87.0ll--8fi.GG -8fi.8il -8fi.8:3 
2fi. ______ .. _I __ . _____ 

1 

-84. £8 -86. 10 -8G. 9:3 -86. 9:) -8H. \10 -K7. 11:3 -86. (;0 -8G. 75 -86. :if) 

27 ...... ----1---------85.20 -86.17 .00 -8G.81 -8fi.80 -8fi.!l7 -8fi.79 -86.!10 -87.10 
28. _________ 1·------- -85.50 -8().80 -86.24 --86.70 --81).80 -8fi.7!) 

:~~~~~~:::~!:::: :::~ =:: ;~ -8G. 7\1 =~~: ~~ ~~-=:: ~~ ~=~:: ~~ 
BL_____ _ ______ -8H.79 _____ _ 

DESPLAIXES RIVER ABOYE THE ::\IOU'l'H OF JACKSON" CREEK KEAR 

CHAXXAHON, ILL. 

This station was established Octobel' :?8, lDO:.?, by E. II. Heilbron. 
It is located just abm·e the mouth of .Jackson Creek, 2-t mileR sont.h
west of 3lillsdale, Ill. 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 gronll<l on the left bank near the end of the 
cable. The channel is straight for about :3,000 feet both above and 
below the station and has a width of :JGO feet and a maximum depth 
of lG feet at ordinary stages. Its flow is moderately rapid. Both 
banks of the stream are low an<.l 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 
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bank of the Desplaines River. It is about 300 feet west of the west 
line of sec. 15, T. 37 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 eleva
tion as the zero of the Chicago datum, thus giving directly the elevation 
of the river surface below this datum. This station was located to 
giv~ the discharge of the upper Desplaines River. 

The observations at this station during Hl03 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Dischm·ge measurements of Desplaines River ab01;e mouth of Jackson Creek nea1· 
Channahon, Ill., in 1903. 

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

1 

I 

Date. Hydrographer. Gage , Discharge. height. 

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

Feet. [second-feet. 

--80.45 8,031 March 14 ____________________ E. H. Heilbron ___________ I 

-82.90 4,584 

-82.32 6,114 

-8:3.1G 5,003 

April 18 _____________________ _i _____ do ___________________ _ 

April 25 ________________ . _____ ! .. ____ do ___ . _____ .. _________ ' 
I MayS ___________________________ do ___________________ _ 

July 1 L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _do _ _ _ _ _ _ _ ___________ _ -82.90 ;3,447 

-82.90 5,086 

--82.80 5,892 ~~~~:: b
3
e
0
r- ~~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~~_I~ ~ ~ ~ ~ ~: -: ~ ~ : ~ ~ _ ~ ~ ~ ~ ~ : ~ ~ : : :~II 

-82.78 5,666 

-83.03 5,307 

-82.90 a4, 380 

October28 ______ I F. W. Hanna _____________ \ 

~::~~::1
2

: ::: :: :::·:: .• : ~·. ~dor~~i;~r~~··· •... J 
a Partly frozen. 

Mean daily gage height, in feet, of Desplaines River above month of Jackson Creek 
near Channahon, Ill., fol· 1903. 

_Day:_ I _-'"":_I_"""":_' Ape. I May J uue. • July ·j Aug I Sept. I Oct. I Nov ·I Dec. 

L ........ ' - 82. ,] ........ 1-82. 54 -83. 25 -82. 831-83. 11 i -82. 89 1-82. 91 1-82. 99 I -82. 80 • -82. 52 
2__ ________ 1-82.42:-------- -82.55 -83.12 -82.90 ,-82.90 ,-82.95 .-82.94 .-82.93 -82.65: -82.36 
8 __________ ,-82.35 ---------82.581-83.10 -82.981-82.88 -82.91 -82.94 ,-&'3.08 -83.05. -82.42 

4 __________ 11-82.30 --------_1.-82.80 .-83.14 -82.93 •. -88.10 -82.71 -82.97 :-82.82 -83.03 -82.36 
5 __________ -82.25 --------.-82.82 -8:3.11 -82.80 .-83.001-82.751-82.90 i-82.70 -83.00 1--82.45 
6 __________ -82.30 --------!-82.651-83.15 -82.80 i-83.10 -83.18 -83.151-82.911-83.05 -82.50 
r_ _________ ~-8~-~o ________ -82.74 -83.24 -8~.93 -s~.r.o ,-sR.l~ ~-83.10 -8~-~71-83.10 -82.38 
8 __________ -82.20 --------~-82.91 -83.19 -82.831-SB.OO 

1
-83.23 -83.16 --82. ,o ~-83.19 -82.39 

9 __________ j-78.17 ---------83.05 -83.17~-82.85 1-83.00 -R3.18 -83.15 -82.58 -8.1.16 -82.51 
10 __________ : -78.63 ________ -82.74 -83.07 -82. 95~-R3. 00 ~-82. 90 -82.46 -82.55 -83.00 -82.54 

1:----------·~-79.05 --------1-81.051-88.00 1-82.83 -82.90 -82.9~ -82.25 -82.57 -88.05 -88.28 
1~----------,-79.60 ________ -so.:: -83.00 -82.9~ -83.00 -8~.os 1 -8~.90 -82.69 -83.13 -83.81 
1.3 __________ 

1
.-so.oo 

1 

________ .-80 .• 2

1

-8B.oo -82.9.J ._.-83.m ~-82.98 ,-82.98 -82.78 -83.00 -83.62 
14----------!-80.351 ________ -79.~ -83.13 -82.88 ,-82.90 -82.95 -82.68 -82.78 -88.15 -83.28 
1;} __________ : ________ 

1
-81.12[-79.00 -8a.2o --82.85 -82.90 -88.10 1,-81.25 -82.79 -84.50 -81.88 

16 __________________ -Rl.31
1

-79.30 -83.24 ,-82.92]-82.!10 :-83.2a -80.75 -82.84!-83.05 -82.05 
17 __________________ !-81.69 1--79.9G '-83.311-82.94 t-82.90 l-83.3.'l -81.45 -82.95 -83.15 (a) 

a :Missing. 
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Jiean daily gage height, z:njeet, of Desplaines Rh•er, etc.-Continued. 

~ayl ~"~' I.;•'::_!Ap~ • >~; • .Juno .Julyl Oct. Nov. Dec. 

18 __________ --------'-81.78 '-80.35 ~-83.2'2 -82.92 -1'2.20 -88.20 -88.20 -82.17 
19------ --- I -81. 72 I -80. 95 1- 8:3.24 -82. 94 - P2. (i() I -88. 20 -81. 40 -88. 15 -82. 79 
20_________ -80.96 ,-81.26 i-ilB.l! ~-82.94 -82.80 -8:3.20 -81.68 ~-82.R6 -8:3.12 -8Ul4 

2L_____ _ _______ -7!Ul0 l_in.72 '-sB.20 -83.051'-82.1-o i-s:J.1B ~_-s;.li.'i 1-8!-~o /-8:.1? -RL7o 
22_____ __ __ __ -79.50 -81.97 -RB.o:J -82.90 -82.!0 -8:3.28 82.80 -8~.ii4 -82.Ll -81.35 
28 _______________ -80.01 -82.Hl 1-88.09 -83.03 l_s2.00 -88.02 -82.35 -82.82 -s2.1o I -81.72 

24 ________________ -80.65 -S2.20 ~-83.10 -82.98 1 -82.!10 -RB.OO .-82.!'i0 r-82.99 -R2.11 -81.R8 

25 _______________ 

1

1_80.85 -82.~~5- 83.05 -83.0;'"> ~~-8s.co -R3.041-82.72
1

-R2.7B -R2.5o -81.86 
26 __________ -- ---- -RUlO 11 -fl2 Cl -R3.13 -83.00 -82.98 -83.11 -82.76 -R2.85 --82.70 -81.40 
2- 1'1 6r 89 6" -R3. 07 8~1 o- 82 \J2 -82.98 -82.80 -82.98 -R2. 82 -81.40 

: __ [::: ~=~!ti =:: -~~~ =::::I ~:: ~=:: ~ ~: :: ~-=: :_:: ~ 
::::::::::: ::::::::1~:~:~ ~~~~~-~=::::: ~~~~~~- =~::~ ~=::~ -82.97 =~:.:: ~~~~~~-, =~~:~ 
---~----- --

"\VABASH IUYEH DRAINAGE BASIN. 

The drainage basin of the \Yabash embraces an area of about 33,000 
square miles, distributed as follows: In Ohio, 4-00 sqnare miles; in 
Indiana, 2±,350 square miles; in Illinois, 8,250 square miles. It 
drains, therefore, slightly more than t\vo-thirds of Indiana, the area 
of the State being 35,!HO square miles. Of the portion of Indiana, 
about one-half is embraced in the drainage areas of the East and \Vest 
\Vhite rivers. By including these drainage areas with the \Vabash, 
the entire basin has a nearly symmetrical, broadly ovate form. Not 
including the \Yhite River system, the \Vabash Basin is an unsym
metrical, elongated tract, curving around \Vhite River. 

The length of the valley occupied by the \Vabash 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 f>OO miles, is therefore about 1G.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 
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, 
11as 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 606 and 699 feet. 

The following table gives the elevation and fall at various points 
in this basin: 
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Table of altitudes and distances along TVabw;h River. 

Location. Estimated 
distance. Altitude. 

I 

Fall per 
mile. 

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

~lfiles. Feet. Feet. 

Source _________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0. 0 1. 00). 0 0.00 
Huntington _____________ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 100. 0 699.0 36.0J 

Mouth of Salamonie River_____________________ 15. 0 667.0 2.). 56 

Mouth of Mississinewa River _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 20. 0 633.0 20.40 
Logansport ________________________________ . _ _ _ _ 20. 0 583.0 30.00 
Lafayette _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 50. 0 506.0 18.48 
Attica ______________________ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 25. 0 487.0 I 9. 12 
Covington_ .. __ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 20. 0 470.0 10.20 
Terre Haute _________________________________ ~__ 55. 0 447. 7 4.80 
State line_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 14. 6 

Hutson ville, IlL ________________________ . _ _ _ _ _ _ _ 29. 0 

Vincennes ______________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 46. 4 

440.61 5.80 

424.6 6.60 

398.8 6.60 
1\Iouth on White River _ _ _ _ ______________ . _ _ _ _ _ 32. 5 376.5 8.30 
Grayville, Ill ____________________________ c _ _ _ _ _ _ 28. 0 365.0 5.00 
:Mouth of Little Wabash________________________ 46.0 323.0 11.0(} 

l\Iouth of Wabash River________________________ 16. 0 311.0 9. 0(} 

-------

During 1903 the rnited States Geological Survey maintained sta
tions in: this basin at Logansport, Delphi, Shoals, Cataract, Terra 
Haute, and Lafayette, Ind. r.rhe following are the drainage areas of 
the several streams at these points. 

Drainage areas in lVabash River basin. 
Sq. miles. 

Wabash River at Logan sport __________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3, 163 
Upper Eel River at Logansport _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 887 
Tippecanoe River at Delphi __________________________________ 1, 890 
Lower Eel River at Cataract_____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 255 
White River (East Branch) at Shoals __________________________ 4,900 
vVhite River (West Branch) at Indianapolis __________________ 1, 520 

·wHITE RIVER (EAST BRANCH) AT SHOALS, IND. 

r.rhis station was established June 25, 1903, by A. C. Lootz. It is 
located at the highway bridge, in the village of Shoals, Ind., 400 feet 
above the Baltimore and Ohio Southwestern Railroad bridge. There 
are rapids just below this station and also about 5! miles below. The 
gage is read once each day by 0. H. Greist. The st:tndard chain gage 
is fastened to the railing and metal posts of the downstream_sicle of 
the first span on the left end of the highway bridge. '.rhe length of 
the chain from the end of the weight to the marker is -!G.41 feet. 
'rhis gage was established to take the place of the original vertical 
gage, which was fastened to one of the piers. Discharge measure
ments are made from the 3-span highway bridge to which the gage is. 
attached. The initial point for soundings is the face of the left abut-
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ment. The channel is straight above and below the station and the 
current is swift. The right bank is a high rocky road embankment 
and never overflows; the left bank is a steep rocky bluff and does not 
overflow. The bed of the stream is rocky, and the channel is divided 
into three parts by the bridge piers. Bench mark X o. 1 is the stone 
cap on the downstream end of the first pier from t,he left bank. Its 
elevation i:-; 100 feet above gage datum. 

The observations at this station during 1003 haye been made under 
the direction of E. Johnson, jr., district hydrographer. 

Discharge measurements of White River (East Branch) at Shoals, I11d., in 1903. 

Date. Hydrographer. Gage 
height. 

I 

1 Discharge. 

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

June 82 --··------------------- A. C. Lootz 
August 4 _____________________ 

1 

L. R. Stockman ___________ I 

September 24 ________________ -1- ____ do __________________ _ 
I 

aFloat measurement . 

Feet. 

65.07 

63.40 

Second-feet. 

a2, 000 

3,392 
511 

.Jlean daily gage height, in feet, of 1Vhite Ri·cer (East Branch) at Shoals, Ind., 
for 1903. 

Day. June. July. Aug. Sept. 
---------- --1----

1 ______ -------------------------------------- ---- ----! u4.50 63.60 G3.50 

~;;;;;; ;<<>;;;;;:_<<!<:: 
6!.40 6-i. iO 68.50 
6!.30 64.80 63.'i0 

64.10 I 65.80 63.50 

64.oo I 66.10 I 63.50 ' 

64.2o I 66.90 63.50 

7---------------------------------------- ----~---- ----

:L: ~- ~ ~ -~~:-: :: :_·:~~~~: :~ ~~: :·::_: :: : ! ~~: : 

6-i. 20 I 66.80 63.50 

64.10 66.00 63.50 
G4.10 65.50 68.[}0 

64.10 1 
65.10 68.50 

G-!.00 64.90 63.50 I 

12 ____________________________________________ ' ________ I G-i.OO 6-1.60 63.50 . 

13. _____ - ------------------------------------ ' 63.BO I 64.40 68.50 ~ 
14 ______________ ------------------------------ -------- (;:1, 90 64.10 Gi3.50 I 

15 ______ ---------------------------------- ____ ' ---- li3.80 6!.10 6B.il0 
16 _________________________________ _ 68.80 64.00 68.40 

17------------------------------ -------------- 68.80 j 64.00 HB.40 

18 ______ -------------------------------------- ---- 6:-3.90 64.00 63.40 

19 ____ ---------------------------------------- --------
20. _______ ------------------------------------ --------

6:-l.~O j (),'3, 90 68.40 

63.70 ! 68.90 68.40 
21. ___________________________________________ 1 ________ , 63.70 63.90 63.40 

L : ~ ~ : : : :::::::·:::::::~:: ~~~~ J :: 63.50 6.'3.80 ,,,_ 4() I 
68.50 68.80 68.40 

68.50 63.70 63.40 

63.50 63.70 68. !0 I 

26. ___ ----------------------------------------1--------
27 __ .. __ .. ________ .... __________ . _____________ I 64. 00 

28.------------------------------------------- 64.00 
29. ___ - --------------------------------------- 64.40 

30.------------------------------------------- 64.50 
31 __________________ -------------------------- --------

63.50 63.70 63.!0 i 

63.50 63.60 63.40 I 
68.60 i 63.60 68.40 

68.60 ! 63.60 

--~~~.~ 63.60 I 63.50 

63.60 . 63.50 
I 

Oct. XoY. I De(~. 
G:3. 40 (\;l[~~ I 63. 70 

():3. 40 6i3. 50 

G3. 40 68. 50 I 

Gi3. 50 , GB. 50 

68. 50 I ():3. 50 I 

GB. 50 I ml. •:iO 
GB.HO G3. 50 

63.70 GH. 50 
6a. so 

1

, 6B. 5o 

0:3.90 1 H:3.50 

68. 90 I 63-. 50 I' 

tiB. \)() ti3. 51) 

64. m n:J. 50 , 
64. ()() 63.50 

(i3. 90 6:-J. 50 

GB. 90 68. i50 I 

6:-3. 8o Ga. 5o ' 

m3. 70 I na. 7o 

GB. 70 I G8. 70 
G3. 60 63.70 
6:~. ()0 6il. 80 

6.'3. 50 I 63. 90 

6~. ~() 1 64. oo 
6-':3. ;)() i 6:~. 90 

!l8. 50 I 63. 80 I 

63.50 Ha. m 

63. 50 68. 70 ' 
63.50 63.60 

63. 50 63. 60 I 

63. 50 ' 63. 70 

63.70 
63.70 
68.60 

63.60 

63.50 

63.50 
()8.50 

6:3.60 

63.60 

6.'3.50 

63.50 

6:3.50 

6.'3.50 
G3.50 

6i3.50 
tl8.50 

GB.:iO 

68.50 
()8.60 

64.10 

64.20 

64.20 

64.50 

64.60 

64.90 

65.20 

65.00 
6.-'5.00 
64.80 

'6!.60 63.50 1------ --! 
---'----
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Rating table for TVhite Rh)er (East Branch) at Shoals, Ind., from June :?.: to 
DecemlJer 31, 1903. 

Gage 
height. D

. 1 I! Gage-- D---:-h - I Gage 
1sc mrge. 1! height. I:'lc arge. i height. 

1---··- --------

Second-feet.! Feet. 

Discharge. I] h',;ii\,", • Diooharge. i 
1 

Second-feet.' Feet. Second-feet. F'£ef. 

63.4 

63.5 

63.6 

63.7 

63.8 

63.9 

64.0 

64.1 
64. :~ 

64.8 

64.4 

64.0 

64.6 

Second-feet. 

510 

640 

770 

910 

Feet. 

64.7 

64.8 

64.9 

65.0 

1. 050 65.2 

1. 200 65.4 

1. 350 65. 6 
1,510 6:i.8 

1.680 66.0 

1,860 66.2 

2, 045 66.4 

2,230 66.6 

2, 415 li 66.8 

I 

2.600 I 61.0 

2. 790 

2.980 

3, 170 

3,550 

3,930 

4,310 

'1, 690 
5,070 

5,450 

5,730 
6,210 

6,590 

67.2 

67.4 

67.6 

67.8 

68.0 
68 .. 2 

68.4 

68.6 

68.8 

69.0 

69.2 

69.4 
-------------------

6.970 

7,350 

7,730 

8,110 

8,490 

8,870 

9,250 

9,630 
10,010 

10,390 

10,770 

11, 1.50 

11,530 

69.6 

69.8 

70.0 

70.5 

71.0 

71.5 

72.0 

72.5 

73.0 

73.0 

74.0 

1L,910 

12,290 

12,670 

13,620 

14.570 

15,520 

16,470 
I 

17,420 i 

18,370 

19,320 

20,270 

Table made from measurements of August 4 and September 24,1903, and Janu
ary 24, 1904. Table should be accurate to limiting height in 1903. 

Estirnated monthly discharge of TVhite River (East Branch) at Shoals, Ind., for 
1903. 

Month. 

June 27-30 ___ __ 
July ______________ _ 

August _ _ ________ _ 

[Drainage area, 4,900 square miles.] 

2,230 

2,230 
6,780 

September _________________ _ 640 

1.300 

1,350 

3.550 

1,860 

640 
640 

510 

510 I October ________ __ 

November ______ __ 

December _______ _ 
640 1 

64o I 

1,999 

1,165 
2, 181 

575 

829 

791 

1, 3.)0 

LOvVER EEL RIVEH AT CATARACT, IND. 

Run-off. 

Second-! -
feet per Depth in 
square • inches. 
mile. 

0.41 i 0.06 

. 241' . 28 

.45 .52 

.12 .13 

.17 . 20 

.16 .18 

.28 .32 

This station was established by E .. Johnson, jr., assisted by L. R. 
Stockman. It is located G miles from Cloverdale, Ind., and one-half 
mile southwest of Cataract, Ind. It is 300 feet above a dam below 
which there is a fall of :35 feet. The gage is a 3 by G inch oak timber, 
securely fastened to the west abutment on the downstream face. It 
is marked by brass-headed nails and reads from zero to 10 feet. 
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The gage is read once each day by Joe Steiner. Discharge measure
ments are made from the upstream side of the single-span, covered 
highway bridge, which has a length between abutments of 128 feet. 
The initial point for soundings is the face of the left or west abutment 
at the top of the coping on the upstream si<le. Distances are markNl 
by wire nails and painted figures on the guard rail on the upstream 
side of the bridge. The channel is straight for about 500 feet above 
and 300 feet below the bridge. The current varies from swift to rather 
sluggish. Both banks are high and rocky and will not overflow. The 
bed of the stream is a smooth rock ledge, nearly level between the 
bridge abutments. 

Bench mark X o. 1 is a wire nail in the root of a small elm tree in a 
stone 'vall on the north side of the road approaching the bridge on 
the west side of the river about 50 feet from the bridge. Its eleva
tion above the zero of the gage is 12.60 feet. Bench mark No. 2 is a 
wire nail in the root of a large oak tree in the pasture on the west 
side of the river 300 feet from the bridge and 20 feet from the fence 
which bounds the south side of the road approaching the bridge. The 
elevation of this bench mark is 27.20 feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Dischm·ge nwasurements of lowe1· Eel Rive1· at Cataract, Ind., in 1908. 

Date. Hydrographer. ),~;':,'i:'t_l m~harge. 

August 6 _____________________ E.Johnson,jr _____________ 2.60 1,479 
Feet. !Second-feet. 

August12 _________________________ do ___________________ 1 1.30 127 

September 2;) ____________ -~~ -L~-~toc~man_------- ---I __ -~~1_ __ --~ 
11-Iean claily gage height, in fEet, of lmeer Eel Rirer at Cataract, Il/(l., for 1[10.3. 

Day. !Aug.' Sept. Oct. Nov. Dec. 
-~-----1 __ :__ - - -- ---

l ___________ ------ 1. 20 1. 10 1. 20 . 1. 30 
2 _________________ ------ 1.15 1.10 1.20 1.25 

3 _______________ - ------11.1511.10
1
11.20 1.30 

4. ------------ __ ------ 1.2011.30 1.20 I 1.30 

5 - ---- - - --- - - - --- - ----_I]. 15 1. 20 1. 20 11. 30 
6 ----------- ---- 2. 60 1. 00 1. :30 11. 20 1. 30 
7- -------------- 2.00 1.00 12 50 1.20. 1.3.'J 
8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 55 1. 00 2. 70 1. 20 1. H5 
9 ________________ 1.50 I 1.00 2.20 I 1.20 un 

10 ___ ------------ 1.40 1.00 2.10 1.20 1.35 
n ________________ 1.35 1.00 1.20 1.20 1.4o 

12- -------------· -- 1.30 1.00 1.15 

I 

1.30 1. 40 

13----------------- 1. 20 1.10 1.1.j 1.40 1. 30 

14----------------- 1. 20 1.10 1.15 1. :;o LBO 

15---------------- 1. 20 1. li) 1. 60 
I 

1.:!0 I 1.130 

I 

16---------------- 1.,15 1. 80 1 80 1.00 1.30 

Day. Aug. Sept. 0<-t. Nov. Dee. 

17-----------------

19 _________ _ 
20 __________ _ 

24_ ----
2.') ____ _ 

2tL _____ _ 

27-----------

I 

1. 10 1. 3;} 1. 20 1 HO 

1. 20 . UID 1. 20 1: HO I 

1.10 i 1.130. 1.10 1.80 
1.101 1.15 I 1.2() 1.30 

1. 10 . 1. l.'J 11. 30 1.130 

1. 10 • 1. 25 I 1. 20 I 1. 20 

1.10 11. 20 . 1. 20 11. 25 
1.10 I 1.20 11.20 1.20 
1. 10 ] . 15 1. 20 • l. 30 

1.10 1.15 ]. 20 : 1. 30 

1. 10 1. 10 1. 20 1. 25 
1. 03 

1. 20 

I 

1.15 
1.:20 

1.15 

1.10 

1.05 

------

1.20 1.20 I 

1.15 I 1. 30 I 

~:!~ 1-~·-~-1 

l.HO 
1. 80 
1.40 
1. 60 

l.W 
l.CO 
l.t() 

1.60 

1.60 

1.60 

1. 40 

1.40 

1. 40 
1.40 

1. 40 
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·wABASH RIVER AT TERRE HAUTE, IND. 

The gage is located at the pump house of the Terre Haute \Vater
\Yorks Company, and is read once each day by D. J\i. Ra1i1barger. It 
i·s a chain gage connecting through a horizontal pipe with a float in a 
\vell and operating a pointer on a vertical gage in the pump house. 
Gage readings \vere begun August H, 1902. The records consist_ of 
gage heights only, as no station suitable for discharge measurements 
has been selected in this vicinity. 

The observations at this station during 1903 have been made under 
the direction of E. Johnson: jr., district hydrographer. 

i1Ieun daily gage height, in feet, of H""abasll River at Terre Haute, Incl., for 1903. 

I Jan. [ -- : I 
Day. Feb. I Mar. , Apr. ; Mav. June. Julv. Nov. Dec. 

14. 6.5 115.151 3.10 .I 5. ~) 5. 5~ I 1. ~ 1.40 1. 60 -0.10 i -0.50 -0.40 

15. 2.5 15. 70 I 3. 55 ' 4. 80 5. 00 : 1. 60 1. 00 l. 80 - .10 I - . 60 - . 40 
15. 65 16. 05 3. 45 4. 7'> 5. 50 1. 60 1. 00 1. 80 - . 05 - . 60 - . 40 

4 __________ 7.90 15.80 17.30 6.70 4.11 5.80 5.60 2.10 1.50 .00 I- .70 -.50 
5 __________ 8.15 15.95 18.80 9.20 3.11 5.80 9.6.5 5.20 1.00 .15 - .70 -.50 

6 ______ ---- 8. 70 15.90 18.80 10.90 3. 90 I 5.80 8.95 3.5.) 1.00 I' .20 - .60 - .50 
7 .. ________ 

1 

8.50 15.10 1Ui5 12.70 3.40 8.00 7.0i'i 2.5:> 1.00 .80 - .00 -.50 

8 8. 95 15.11 17.30 12. 75 3.10 8. 5;') 6. 00 2. 00 . 80 . 65 - . 70 - . 60 

I~ -j :;, ::~:. :::~ 1~~ ::~ ~: :: :~ : 1~ •::: ::~ = : 
11.. ________ 3.40 18.50 16.80 I 9.40 2.8.5 7.45 3.70 1.50 .30 1.60 - .70 - .60 
12 __________ 3.00 14.06 16.70 2.70 6.30 8.80 1.40 .10 1.80 -.60 -.60 
13 __________ 2.45 15.50 15.6.5 2.60 5.50 3.85 1.30 .00 1.75 -.00 -.60 
14 __________ 2.60' 15.15 15.3;) 2.55 4.00 3.30 1.10 .00. 1.60 - .60. - .60 

1;j __________ 2.50 17.05 14.85 2.40 3.60 2.00 .10 .00 1.001- .50 1- -~0 
16 __________ 1 8.40 17.90 13.50 2.80 3.00: 2.00 .90 .50 .80 -.50 - .20 
17 __________ 3.05 17.-JD 13.415 2.80' 2.60 I 1.10 .80 .15 .70 - .20 1.00 
18 __________ 4.50 1 16.20 12.25 2.10 2.40 1.10 .60 .00 .40 .10 1.40 
19 __________ 4.70 I 14.25 10.1fi 1.11 2.00 1.80 .50 .00 .30 .20 1.90 
20 __________ 4.60 10.:30 9.50 1.10 2.001 1.70 .45 .30 .20 .20 1.90 

2L_________ 4.00 7.95 8.70 u-:o 2.20 J 1.80 .40 .40 .10 .20 2.80 

22----------~· 4.10 7.};) 8.10 13.55 ;).60 2.20 1.10 .20 .50 .00 - .10 3.00 
23 __________ 3.60 6.1'5 7.45 10.75 7.80 2.40! 1.10 .20 .501 .00 .00 8.75 
24. _________ 3.5.5 6.10 6.65 8.80 4.00 2.30! 1.8ii .00 .40.- .10 .00 3.65 

2526"_-_--_-__ -_--__ --__ -1, 3.30 6.8.'51 5.55 7.35 4.10 2.80 1.80 i- .10 .30 - .10 - .10 3.75 
3.10 6. 70 5. 30 ~

1 
7. 80 4. 40 2. 30 : 1. 70 _ .10 . 30 _ . 20 _ .10 4. 15 

27_____ ~.4o :-8~ I 5.05 7.05 4.7ii 2.30 1.50 .25 .20 - .2o - .2o 4.05 
28 ... _______ o.90 1.3.1a, 4.5;) 

1 

6.50 5.50 2.20 1.40 .65 .10 - .30 - .30 3.10 
29 __________ 11.;)0 

1 

_______ ! 4.10. 6.!30 I a .• ,) 2.00 1.40 2.10 .00 _ .30 _ .30 8.60 

30 __________ 14.05 -------~ 4.5015.50 5.90 I 1.1() ', 1.40 1.80 .00 - .40 - .40 8.60 

3L _________ 14.80 -------1 4.20 _______ 5.\15 ~-------: 1.40 1.60 1------- -.50 3.60 

\YABASH RIVER AT LAFAYETTE, I~D. 

This station was established J[ay 2, 1901, by George E. \Vaesehe, 
and is carried on in connection with the Civil Engineering College of 
Purdue eniversity. It is about one-half mile above Brown Street 
Bridge, Lafayette, Ind., and about one-fourth mile below the \Vest 
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Lafayette pumping station. The gage is 011 the left bank and is in 
hvo parts. The lower portion is a 2 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 riYer 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 sound
ing is a gas-pipe plug set firmly in tht_~ 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, has a "'idth of 550 feet 
an<l a maximum depth of 3 feet at ordinary stages, and is unob
structed except for a small sand bar at the month of a small stream . 
·which enters the river 1,500 feet above the station. The current is 
uniform. The banks are low and OYerftow at high "·ater. The bed 
of the stream is a gravelly mixture, comparatiYely smooth, and 
slightly shifting. The bench mark is the head of a brass rod 
em bc<ldccl in a block of conerete plaeed about 150 feet upstream from 
the gage. Its elevation is 515..JG feet above sea level ancl 1+. 31 feet 
.abow• the zero of the gage. The gage is read by the students of 
Purclne University. 

Discharge measurmnents of Trabash Ri'L'el' at Lafayette, Ind. 

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

Date. ----Hydrog>~pher _ _ -I h~i~C,~ .I Di,charge. 

~;;;~h; 22: _: :
1902 

.• ::.:. _ ••. _. __ ~- ~;,:" ae.,c~e ••• _ ••... :.·I 
J nne 4 ____________________________ do _ _ ____ _ 

Feet. Second-feet. 

3.50 5, 24.5 
4.15 i 6,313 
7.3.3 11.693 

Do ____ . __ .. ___ • __ .. _ _ _ _ _ _ _ _ _ ____ do _________ . __________ , 7. 3.5 12,157 

July;:~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~: ~ __ . __ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: 3.12 4,089 
3.12 3,953 

1903. 
April 24_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ G. E. "\V aesche ___________ ) 1. 40 1,822 
May 3 ____ .. ________ ._ ____ . _ _ _ _ _ ___ do ____________________ : 2.00 2,496 
May 13 _______ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ do ______ . _____ _ 2.18 2,198 
May 15 __________________________ do ___________________ _ 2.30 1,637 
May 16 _____________________ . ______ do __________________ _ 
.J nne 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ do ____________________ i 

2.30 2,232 
7.35 12, 1.57 

.June 18 __________________________ do ___________________ _ 2.02 1,984 

.June 19 __________________ . _ . ____ do ___________________ _ 1. 88 1,686 
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Mean daily gage heigld, t'n feet, of TVabash River at Lafayette, Incl., for 1902 
and J:J08. 

WJ2. 1903. 
Day. 

NoY. M:~-;-A~~~~M~ Dec. Jan. Feb. i 

1 ___ --------------------- -----------------
2 ________ ------------------------------
3 _____ _ 

4 ________________ ------------------------

5 ______ ----------------------------------

6 ______ ------------------------------

8 ____ ----------------------------------

9 ______ ------------------------------

10 ______ - ----- ----------------
11. ____________ _ 

12 ________ --------------------------

13 ________ ------------------------

14 ______ ------------------------

15.-----------------------------------
16 ____ --------------------------------

17----------------------------
18 ___________ ---------------------------------

1\l_ ___ ----------------------------------------

20 ________ ------------------------------------
21_ ______________________________________ _ 

22 ________ ------------------------------

23--------------------------------------------

24--------------------------------------
25--------------------------------------------
26 ________ ---------------------- ·- ------------

27--------------------------------------------
28 ____ ------------------------------------

2. 75 
3.19 

3.33 
3.15 
3.08 
3.04 
3.18 
4.20 

5.68 
5.58 
5.80 
4.30 
3.82 • 

3.37 
3.07 

2.25 
2.84 ' 
2.81 ' 

2!) _________ ----------------------- 2. 90 

3() ____ ---------------------------------- 3.12 : 
31 ____ ------------------------ ----------------' ________ ! 

i 

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

3.25 4.28 
4.50 4.60 

6.25: 5.35 

8.ooi 6.91 
7'.70 8.67 
6.04

1 8.3.'} 
5.20 7.39 
4.66 6.48 

~ 

3.92 4.87 

3.45 4.03 

3.56 3.53 

3. 74 3.44 

3.85 3.28 
3.65 5.10 
3. 751 5.42 
4.90 1'1.52 
7. 70 5.38 
9.12 4. 75 
8.35 4.48 
7. 95 4.30 

10.70 4.27 
14.38 3.84 
1.5. 46 3. 79 

14.401 3.50 
11.75 3.19 
9.14 3.36 
7.90 4.50 

6.651 5. 75 
6.08 11.40 
5.371 15.68 

4.471 15.00 

I 

13.!i4 i 

11.521 
10.39 I 

14.17 
16.40 
1Ul0 
12.30 
10.:20 
8.CO 

7.27 

7.94 

13.82 
16.05 
15.74 
13.98 
10.42 
8.22 
6.15 
4.93 
4.48 
4.70 
5.00 
4.S8 
4.60 I 

4.44 ! 

4.52 
5.10 ; 

12.48 ' 

17.77 3.1:) 3.60 
18.12 3.11 3.65 
16.80 3.15 
14.78 10.00 

13.05 -------- --------

13.161--------_--------
13.00 -------- --------
12.05 . ________ ' _______ _ 

;~~~- _? :: __ 
~:::: ~~~~~ ~~:: ~::~ ~~~~ 
9.88 : ____ ---- --------
8.52 ! _______ _!_ ______ _ 

~: ~ 1 ~~::: :::i:::: ~::: 
6.86 -------- --------
6. 78 
6.26 
5. 74 
5.00 
5.00 
4. 78 

4.44 

4.16 
3. 72 
3. 28 

4.80 
4.SO 
4. 41 

3.58 3.SO 1--------
3.74 3.60 ! _______ _ 

8.35 _______ J ______ _ 
I 

TIPPECANOE RIVER AT SPRINGBORO, IND. 

This station was established J\Iarch 14, lfJ03, by George E. 'Yaesche. 
The station is located at the high\vay bricge at Springboro, Ind. rrhe 
nearest railroad station is Delphi, 5 miles east of Springboro. The 
standard chain gage is located on the second span from the east bank, 
one panel length beyond the center of the span. The length of the 
chain from the end of the weight to the marker is 25. 6G feet. The 
gage is read once each day by Lois Imler. Discharge measurements are 
made from the downstream side of the bridge to which the gage is 
attached. The initial point for soundings is the face of the east abut
ment. rrhe channel is straight for about l,GOO feet above and about 
2,000 feet below the station. Its width at ordinary stages is 350 feet, 
broken by two piers, and at high water is 510 feet, broken by three 
piers. Both banks are high and can not overflow to any considerable 
extent. The bed of the stream is rocky and rough; the current is 
swift. The bench mark is the head of an anchor bolt in the cast 
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abutment; it is the outside anchor of the dmvn~tream truss. Its ele
vation above the zero of the gage is 22.25 feet. 

The observations at this station during 1U03 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Di;;cllarge measurenwnts of Tippecanoe River at Springboro, Incl., in 1903. 

Date. Hydrographer. 

March 16 __________________ _ G. E. Waesche _____________ ' 
May 18 _______________ _ _ ____ do ____________ _ 

June 22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ do ___________ _ 

July 17 _ _ _ _ _ _ _ _ _ _______ ":' _ _ _ _ _ E. C. Murphy _____ - _ _ _ _ __ -I 
August 14 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. Johnson _ _ _ _ _ _ _ _ _ _ _ ___ -I 
September 30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L-_._R_d· S

0

t_o_c_k_m __ a_n __ - _ _ _ _ -____ -_-_I 
November 11 ________________ _ 

December 29 _________________ E.Johnson,jr ____ _ 

"Partly frozen. 

I 

I 

Gage 
I Discharge. height. 

Feet. Secrmd-jeet. 

4.73 3,448 

3.00 747 

2.87 662 

3.03 892 

2.75 I 
584 

3.05 70± 

3.03 6:33 

4.00 a 1, 083 

. Mean claily gage height, in feet, of Tippecanoe River at Springboro, Incl. ,for J[JO.? . 
---~----

Day. 
I 

Mar. Apr. May. June. July. Sept. I Nov. Dec. 

I 
Aug. Oct. 

I 
------ -- ----- --

1_ -----------------I-------- 3.50 3.82 8.42 2. 78 2.99 2. 94 3.10 3.08 8.10 
2 ______ ------------ -------- 3.50 8.80 3.42 4.20 3.00 8.1)3 8.20 8.06 i 8.09 
3 ______ ------------ ________ 1 3.72 B. 73 8.28 7.08 I a. 08 8.40 3.40 8.09 

I 
3.08 

4 ______ ------------ -------- 4.94 3.65 3.16 7. 07 B.ll 8.32 3.50 3.10 I 3.10 
5 __________________ 

-------- 5.54 3.57 8.50 7.18 2. 99 8.28 B. 47 8.09 3.12 
6 ____ ---------- 5.il7 3.52 4.l.'i 6.40 8.16 : 3.02 3.54 8.08 iUS 

7------------ 5.00 3.49 4.59 5.54 8.07 2.90 3. 70 3.06 3.22 
s ______ ------ 4.64 3.43 4.63 5.();) 2.88 3.90 3.05 8.28 
9 ______ ------ 4.18 8.86 4.12 4.50 2.96 2. 70 4.17 3.04 3.26 

10 ______ ------ 4.21 8.32 8 ~~ 
·'' 4.10 2. 98 2.81 4.07 3.02 3.24 

11 ______ ------ 5.25 3.24 3.67 3.88 2. 99 2.87 4.0Cl 3.03 3.21 
12 ______ ------ ti.69 3.20 3.26 3.76 3.00 2.94 3.93 3.10 

I 
3.20 

13__ ______ !'.55 3.18 3.28 3.56 2.80 2.80 3.87 3.09 3.29 
9.65 3.16 3.1ti 3.40 2 ,.,~ 

·'' 2.90 3.81 3.05 
: 

3.95 

9.30 3.18 3.09 :3.27 2.73 8.20 a. 74 (a) 4.15-
4. 75 8.53 3.10 8.04 :3.15 2.84 8.00 3.67 (") (I>) 

4.58 
I 

7.86 3.09 3.02 3.07 2.85 3. 70 :3.68 ((1) (b) 
18 ______ 4.58 7.10 a. 04 : 3.00 3.10 2.82 a. 79 3.58 \a) (b) 
19 ____ 4.52 6.02 2. 99 2. 93 

I 
3.66 2. 81 8.88 3.40 (a) (i') 

20 ________ ------ 4.85 4.89 2. 95 2.9ti 4.00 2.84 3.00 3.89 \") 4.20· 
2L _________________ 4.54 i>.30 2. 98 2.91-l 3. 87 2.86 

! B. 50 3.a8 (") 4.18 

2'2.- --------------- 4.40 4.85 2. 99 2.87 a. 4:j 2.85 (c) 8.8ti 3.02 4.16 
23 ______ ----- ------ 4.22 4.62 3.10 2.98 a.ao 2.88 (c) 8.8i> i3. 05 4.14 
24 __________ ---- 3. 97 4.47 3. 28 2.9ti il.14 2.81 I (C) 8.34 3.08 4.15 
25 _____ 8.87 4.83 H. 72 2.!!2 3.10 3.01 (c) 3.81 3.07 4.13 
26 ______ ------------ 8.88 4. 47 4.05 2.1'7 8.05 2.94 (c) 8.25 8.05 4.17 

27 ____ -------------- 3.82 4.88 4.01-l 2. 9:l 2. 97 2.96 ·: (c) I 8.24 8.04 4.16 
28 ______ ------------ a. 78 ! 4.14 8.80 2.86 2. 93 2. 97 

(<) I 
8.20 B. 07 4.15 

' 

29 ____________ ------ 3. 70 4.05 a. 7o 2.83 2. 91 : 2.98 (c) 3.19 3.00 4.14 
3() __________________ : 3.60 a. 90 3.54 2.82 2.94 3.01 I 3.05 3.14 . 3.11 4.18 
3L _________________ : 8.50 3.:38 2. 96 2. 97 1--------: 8.09 1-------- 4.13: 

--·---------

a Gage reader absent. /JFrozen. c Gage stolen. 
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Rating table for Tippecanoe Ri't'C1' at Springboro, Ind., from ~March 14 to Decem-
be1· 31, 1DOS. 

I 
r Gage Gage Gage ! Discharge. I[ Discharge.[ Ga"" I h height. D1sc: arge. height. Discharge. i height. height. 'i 

I 'I 
--- - __ , ____ , I 

Feet. Second-feet. Feet. Seeoncl-feet. Feet. I second-feet .1 Feet. · &cond-fed.l 

2. '7 [).)1 4.0 1,987 5.3 I 4, 230 1 7.2 7. 6.30 
2.8 611 4. 1 2. Li1 ;), 4 4,410 7.4 ' 8, 010 
2.9 680 4.2 2.320 5.5 4,590 7.6 8.370 
3.0 738 4.3 2.490 5.6 4,770 7.8 8,730 
3. 1 84.j 4.4 2,660 5.7 4,950 8.0 9.090 
3.2 940 4 . .J 2.830 5.8 5,130 8.5 9,990 
3.3 1,043 4.6 3,000 5.9 5,310 9.0 10,890 
3.4 1.1.>-! 4.7 3,170 6.0 5,490 9.5 11, 790 
3.G 1,278 4.8 3.34.3 6.2 5,850 10.0 12,690 
3.6 1.400 4.9 3. ;)20 6.4 6,210 10.5 13,590 
3. 7 1, 53.) 5.0 8. 69;') 6.6 6,570 11.0 14.490 
3.8 1,678 ;), 1 8.870 6.8 6,930 
3.9 1. 829 ;). 2 4.o:m 7.0 7,290 

Estz:mctfed monthly discharge of Tippecanoe Ri't•e1· at Springboro, Ind., for 1903. 

[Drainage area. l,fl90 sqnare miles.] 

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

Maximum. I Minimum. 
Month. Second-

Mean. 

I 

feet per Depth in 
square. inches. 

mile. 
---------1-------- ------1----

March 14-31_----------------- 4,050 1,273 2,399 
April ------ ---- ------ -------- 12.060 1,273 4,582 
May ------ - -·-- ------- -------- 2. 151 719 1,197 
June ___________ -- ------------ 3.085 611 1,112 
July ----- ------ ---- ----- - ---- 7,600 611 2,194 
August n _____________________ 892 581 710 
September b ____________ 1, '753 551 962 
October ______________________ 2,235 845 1,326 
November~' ------ ---- --- ---- : 845 758 812 
December !l ___________________ .2. 320 I 845 1,681 

a August 8 estimated. 
bGage stolen. Discharge estimated September 2'2-30. 
cNovember 15-21 estimated. 
dDecember 16-19 frozen. Discharge estimated. 

1.27 0.85 
2. 43 2. 71 

. 63 . 73 

. 59 . 66 
1.16 1. 34 

.38 .44 

. 51 . 57 

. 70 .81 

.43 . 48 

. 89 1. 03 
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"~ABASH IHYEg AT LOGAXSPOHT, IXD. 

1'his station 'Yas established April :?1, I ~1Ui3, l>y t~eorge E. \Yaesche, 
It is located at the Cicott flirept bridge, about. 1 mile from the c·enter 
of the mt~~ of Logansport, 1t miles from the \Vahash Railroad statwn, 
It miles from the P<>nnsylvania station, four blocks from the street 
car lint>, aml J ,000 feet below the mouth of Eel River. The standard 
chain gagn is pla('('(l on tho second span of the bridge, at tlu• third panel 
from the second pier, aiH1 is su ppm·ted by the bridge pins, and is 
between the lower chord bars. It is reached through a trap door in 
the floor planks of the bridge. The distance from the end of the 
weight to the marker is :?0. 78 feet. ~l'he gage is read once eaeh day 
by C. H. W'" oodruff. Discharge measurements are made from the 
downstream side of the bridge to which the gage is attached. The 
initial point for soundings is the back wall of the bridge seat for the 
north abutment. The channel is nearly straight for 1,000 feet above 
and for 1,500 feet below the station. The distance between abut
ments is 550 feet, and the channel is bl'oken by three bridge piers. 
The right bank is high, and is not subject to overflow at the bridge. 
The left bank is submerged only at extreme high water. The bed of 
the stream i~ covered 'vith small bowlders and is rongh. The stream 
is shallow and the current is never sluggish. Bench mark K o. 1 is 
the top of the north abutment, under the fourth board of the dov•n
stream Ridewalk. Its elevation above gage datum is 18.81-! feet. 
From Pennsylvania Railroad levels its elevation above sea level has 
been found to be 5\11 feet. Bench mark K o. 2 is the top of the third 
course of masonry from the top of the north abutment. Its elevation 
above the zero of the gage is L5.31 feet. 

The observations at this station during 1!103 have been made under 
the direction of E. Johnson, jr., district hydrographer. 

Disc/l((rge mcasltrements of 1rubasli Rivel' at Logansport, Ind., i11 J[l(l,]. 

Date. Hydrographer. 

April27 _______________ Geo. E. vVaesche __ 

J nne 8 ____________________________ do _ _ _ _ ______________ _ 

JuneHl __________________________ do ___________________ _ 

J nly 8 _____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .t1o ___________________ _ 

July 1 G __ . ___________ _ E. C. l\furphy ____________ .
1

' 

August 15 ____________________ E. Johnson, jr. ___________ _ 

September 30 ________________ . L. H. Stockman __________ _ 

November 10 ______________________ do_______ _ ________ _ 

Decem her ?8 ______________ _ E. Johnson. jr ___________ __ 

nm 9~-0-±--W 

Gage 
height. Discharge. 

Feet. I St!cond-feet. 

2. 00 1 2. 367 

4.55 7.180 

(:-) 

2. 30 ! 

1. •34 I 

1. 3;) 

1.30 
1.H8 
2. 7.) 

1.444 
1. 3;)8 

719 

418 

349 

4ti2 

1. 28.) 
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. Mean daily gage height, in feet, of lVabash River at Loganspo1·t, Ind., ful' J[HJJ. 

Day. Apr. 

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

L --------------------------
2_ --------------------------

H.--------------------------·----

::::::::::::::::::::::::::::1::::::.:· 
6.------------------------ __ I_--

\) ___ -- ----------------------

10 ..... ---------------------- ---
11. ------ -------- -------- ---- ---- -

12 ... -------------------------------
li:L __________________________ --------

14.-------------------------- --------
1i'i ....... -- -- -- -- -- ...... -- -- .. -- . -- . I 

1tL _ ............................... .. 

17 ..... ------·--------------- --------

18 ........................... --------

19-- ----- ---- ---- ---- --------' ---- ----
1 

E::.:: .... : ... ::: .. :.J:::::::: 
23 ... --------------------------------1 
~!::::::::::::::::::::::::::: ::::::::1 
26.--------------------------
27.-------------------------- 2. !}0 
28 ....... ------------ 2.40 

29 ....... ------------ 2.80 

80 ....... -------------------- 2.20 i 

31.------ --------------------1--------' 

:May. I June. July. 

2. 1!} 2.130 1. 55 

2.10 ;!, 25 10. 1!} 

2.10 7.25 
2.01l 2.50 

I 
4.80 

2.00 

I 

B. 2;") il.H5 

1.\15 4. ].') B.OO 

1. 90 ii.'iO 2.:)5 
I 

J. \lO -------- 2.BO 

4.80 2.15 

i3.65 2.UO 

8.10 
I 

1. 90 

2.65 1. 95 
1. 1'0 ~- 40 1.90 

1.15 2. :!5 1.25 

1. l:i ?..10 

I 

1.10 

l. 15 1. 95 1. GO 

1. t-:5 1.60 

1. 70 1. 80 1.15 

1.65 1. 80 1. 85 
1. 6;) 1. 7:i 1.85 

1.60 1.10 1. 80 

1. 65 l. t\0 1. 70 

1. 70 ;?_(),'j 

I 

l. 80 

2.1-5 ;!, 20 1.15 

2.80 2.00 1.10 

2.10 1. 85 1.10 

B. 00 l. 7ii 
I 

1.10 

3.f>O 1.10 l.!iO 
:1.30 

I 

1. 60 1.60 

2.85 I l.GO 1.65 

2.60 -------- 1. 70 

"Observer absent. 

Aug. 

1. 70 

1. 60 

1.50 

1. 60 

1. 60 

1. 55 

i 

1. 5.') 
I 1. ;"j() 

l. 4.5 : 

l. 40 

I 1.40 

1.85 
1.85 

1.85 

l.i35 
l. 4ii 

1. 40 

1. 40 

1. 80 

i 

1.8:) 

I 

1. B5 

1.30 
LBO 

1.30 

1.30 

1.30 

I 1.85 

I 

l. 90 

2.10 

1. 90 
I 1.10 
I 

Sept. 

1.70 
1. 70 

1. 70 

1. 70 

1. 70 

1.\l;Z 

1. 72 
1 ~.) 

- ·~ 
1. 70 

1. 40 

1. 40 
1. iJ;) 

1. 8!} 

1.+0 

1. 40 

1.40 

1.40 

1.40 

l. 40 

(") 

(") 1. 5~ 

1. t-:0 

1.60 

1. 40 
1.50 .

1 

1.50 

1. 40 

1.+0 

1. 40 
1 40 • 

1:40 i 

l. 40 

1. 40 

1.30 

1.30 

1.40 

1. 50 

1.60 

1.70 

1. 50 

1. 45 

1. 40 

1.40 

1.85 

1.85 

2.40 

2.00 
:!.00 

2. 90 
2. 70 

2.40 

2.40 

2. 40 

2. 70 

2. !JO 

2.PO 

2. 70 

2. 70 

2. 70 

2.80 

2.68 

2.60 

2.53 

Rating table for lVabash Rin'l' at Loganspol't, I11d., jl'om April .?7 to December 
,Jl, lfi(),-J, 

Gage 
I height. 

Feet. 

1.3 

1.4 

1.5 

1.6 

1.7 
1.8 

1.\J 

2.0 
2.1 

2.2 

.2. 3 

2.4 

2 .. 5 

Diseharge. 

Second-feet. 

380 

460 

,);)0 

650 

730 

860 

980 

1,100 

1,2:·30 

1,370 

1,510 

1,660 

1,820 

Gage 
height. 

Feet. 

2.6 

.2.8 

.2.9 

i3. 0 
•_) ~) 

'-'·-

3.4 

3.6 
3.8 

4.0 

4.2 

4.4 

4.6 

·-. . Ill Gage II D1scha1ge. , height. Diseharge. 

! 

• •• • • 

1 Gage 
DISehai ge. height.. 

-8e-cmul--fe-et. 1 -lr-'e_et __ - Second-feet.~~~~ Se:.-uud-feet. 

1,990 4.8 8,100 ! 8.0 1 22,780 

2, 170 ;). o 8, 890 8. 5 I_ 25, 130 

.2. 360 5. 2 9, 720 9. 0 27,480 

2. 560 5.4 10J>90 9. ;) 29,830 

.2. 770 

:3,200 

3,670 
4,180 

4,740 

5,340 

5,970 

6,640 

7,350 

5. 6 11,500 

.). 8 12,440 

6. 0 I 18,380 

6. 2 14.820 
6. 4 13,260 

6.6 16,200 

6.8 17,140 

7. 0 18,080 

7. 5 20,430 

10.0 

10.5 

11.0 

11.5 

12.0 

12.5 

13.0 

32,1 0 

34,530 

36,880 

39,230 

41,580 

43,930 

46,280 
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Estimated IIWilthly diseharue of lVabush Rit~er at Logansport, Ind., for lDOJ. 

[Drainage area, :1,Hiil square miles.] 

Discharge in second-feet. 

::\Ionth. 
l\Iaximum. )Iinimum. l'rfean. 

April 21-30 __________________ _ 

May a _ _ _ _ _ _ _ _ _ _ _ _ ________ _ 

June I; ___ _ ---

July ______________________ _ 

August ________________ _ 

1.820 

4, 180 

11.040 1 

W2.88t) I 

1. 23o I 

I 

Sept em her 1-liJ ,. _ _ _ _ _ _ _ _ _ _ _ _ _ _ 980 
October,. ____________ . ________________ _ 

November 1 0-!~0 c _ _ _ _ _ _ _ _ _ _ _ _ _ 860 
Decem her ___________________ _ 2,060 

1,810 1,590 

650 1, 331 

6.)0 2,304 
8-1.) 2,922 

380 549 

420 ()0;) 

880 GOl 
380 1,041 

Run-off. 

Second-
feet per Depth in 
square inches. 
mile. 

0.07 
-1•) ; .-18 

. li3 .81 

.92 1.06 

.11 .20 

.Hl .13 

·--------

.Hi 1') . "' 

.49 . .56 

'I i3 days estimated. /J 1 (lay e,.;timated. ,. Observer left. 

UPPER EEL RIVER AT LOCL\.:~'SPORT, IND. 

This statiGn was established April ~7, 1!J0i3, by George E. \Vaesche. 
It was located at l~hl's milldam, in the city of Logansport, just aboye 
the junction of the Eel and "Tabash riYei·s. The clam is suitable for 
determining the discharge, considering it as a weir, but it is also nec
essary to compute the flow through the mill turbines by keeping a 
record of the head and gate openings under which the wheels are 
operated. The depth of water on the crest of the clam was recorded 
from April 27 to September 19, from Xoyember 10 to December 12, 
and from December 20 to 31, 1903. An accurate record of the amount 
of water passing through the turbine~ could not be obtained, and the 
station was <liscontinued for this reason. The amount of water pass
ing over the crest of the <lam \Vas not eomputed, as tlw other reeords 
were lacking. 

The observations at thi~ station during 1!Jua have been 11ut<le under 
the direction of E . .Johnson, jr. ,. district hydrographer. 

l1ISCELLAKE01_18 }IEAS~RE~IE~TS I~ WABASH RIYER DRAI:NA<~E BASIN. 

Di~clwrue mewmrements of Hrltite ( TVest BJ·unch) River (/t In(limurpolis, Ind., 
in J.(w.l. 

Date. HydrogTapher. (+age 
hE'ight. Di,.;('harge. 

Feet. i Second-feet. 

June 1:3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ George E. \Vaesche _______ : __________ i 1, 444 

August14 _____ ·-------·-· ____ E. Johnson. jr_ ______ ·-----: 3.60

1 

279 
September 26 ______ . _____ . _. L. R. Stockman___________ 3. 20 171 
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::\Insldngum River is forme<l by the junction of \Yalhonding and 
Tuscarawas riyers in the east-central part of Ohio, Rows south, and 
enters Ohio Rh'er at .:\Iarietta, Ohio. In this drainage basin the 
r nitc<1 States GcologieaJ Snn,ey has two stations-one on Jonathan 
Creek, at Powellt-i, Ohio, and tlw othPr on Licking River, at Pleasant 
Yalley, Ohio. These two streams ent,er the main river near Zanesville . 

• TOXATHAX CREEK AT POvVELLS, OHIO. 

Jonathan Creek fio\YS into ::uuskingum River a short distance below 
ZaneS\'ille, Ohio. 

The gaging station at PmYells was established ~ovember 15, 190:2, 
by Benjamin H. Flynn, and was discontinued J nly :20, HJO:J. It was 
located on the railroad bridge, one-fourth of a mile north of the rail
road station. The gage is a plain staff graduated to feet and tenths. 
The channel is straight both above and below the stittion. The river 
is confined to its channel by the Tailroad embankments. The bed of 
the stream is rocky. Low-water discharge measurements are made 
by wading; hlgh-water measurements, from the bridge. The lwnch 
mark is a ent on the dmYnstream side of the \Ying wall of the left, 
a1mtment; elevation, 7 feet above the 7,ero of the gage. The drainage 
area at this point is 189 square miles. 

The obseryations at thhi station during 1903 have been made under 
the direction of E . .Johnson, jr., district hydrographer. 

Discharge mewmrentents of Jonathan Creek near Poz.eells, Ohio, in nrn. 

Date. Hydrographer. 

E. Johnson, jr_~~~~--~~~~~ 

R. W. PratL~-------------

Gage 
height. 

Feet. 

2.43 

. HO 

I 

! Disrharge. 

1 Second-feet. 

899 

34 

1.'1Iea n du ily gage l1eight, ill fed, of Jonatlurn Creek nectJ' Poll'el1s. Ohio. fol' J!ili.f, 

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

I I i --1, ------------
--~ ------~ 

Day. .Jan. Fe h. ::\fa•·. Apr. !June . .July. Day. Jan . Feb. .Mar. Apr. JunP. July. 
I I 

I 
---~ 

].;ill I~~ :~~ 
__ , -------- . --

l ___ · ___ ---- 'I.Oi'i 1. no 5. HO o .. "o 17--------- 1. 20 2.!i0 2.110 ;~.10 - - - ~ - - 0.75 
2 ______ ---- 1. Hi :z. ~30 2.4-0 1. no .i'O 18--------- 1.90 2.10 1. !10 l. KO ------ .llO 
;:) ___ , __ ---- 7.00 1. 80 :!. :Ju I. -;-;) ,\){) 1!!------ --- 1. 50 1. ~;o 1. 7:) ------ ------ . 75 

4 __ -------- a.m 1.11) 2.m 1. 711 .t-Ill ;?O- -------- 1. 40 1. 70 1.1n . j() 

i} __________ :?.Oll 2. fjl) 2.il0 1. 20 ,,'-\() 21 --------- 1. j,j 1. 70 1. BO 1. 211 75 
(i __________ 1. 70 1.!!0 2.1:0 1. ;21 I . \~) z~ --------- l.DO 1. f{J 1. 80 .IJU .90 
j __________ 1. 40 1. 81) 1. no l. 20 ··"0 21l _________ 1. 3.5 1. 4-0 ]. 70 1. co .!lO 
i' __________ 1.20 1. \~) fi.lil 1. 50 .80 24_ ________ 1.20 1. 70 l.tiO .\)() 

I . no 
\) __________ 1.20 1. iO 3.!!0 2 .• 70 ··"() I 

25--------- 1. 05 1. ~{) 1. 40 . uo I 

. 9J 
I 

1(1_ --------- I. ~lO 1. 40 2.UO 1. 8!1 7:1 26--------- 1. ()() UiO 1. 30 .!lO 

11_ ------- l.fi() 1. i'iil fl.30 1. fl(l .80 27 ---------' 1. 80 1. 8;) 1.2;-) .~5 

12 ______ ---- 1.1'0 2.10 2.fl0 2. 70 .80 28-
i 

4-.20 l:Z. GO 1. ;?O .no 
13 ______ --- 1. no 1. 70 2.30 2. 70 .80 :29--------- :J. (~) l.lO .BO 

14 ___ , __ ---- 2.i30 UiO 1. HO :l.\J() .1'0 80----- --- H.<Xl l.Pri .n:J 
15 ____ ------ 2.00 L"ll 1. 80 2. 211 .1'0 i3l ------ 1.()(1 Uill ------ ------ _____ ., 
lL _______ _! 1. 50 G.lO ] . 70 2.m .1'0 I. 
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LICKING RIYEH AT PLEASAST YALLEY, OHIO. 

Licking River ftmvf.i into tlw }luskingum at Zanesville. 
The gaging· station at Pleasant Yal1ey \Yas established X ovem her 14, 

Hl0:2, by lh·njamin H. Flynn. It is loeatl•d at the highway bridge, :~UO' 
feet north of the railroad station at Pleasant Yalley, Ohio. The lower 
part of the gage is inclined and spiked t,o a post chiven into tho bank. 
The upper p~ut is ,~ertical and spiked to a tree. H is graduated to 
read direct to feet and tenths. The ehannel is straight for :.?OU feet 
abon· an<l :)00 f<:"et below the station. The banks are high and not 
liable to overflow, exeept in extreme fioods. The be<l of the stream is 
gravel and clay. The low-watier measurements are made by wading 
and the high-water measurements from the highway bridge. 

There are three bench marks. The first is a eopper nail on the gage 
tree; elevation, J ;3 feet above the zero of the gage. The second is 
three eopper nails on a walnut tree :200 feet ·west of the gage; eleva
tion, 15, Hi, and 11 feet abo\'e the zero of the gage. The third consists 
of four copper nails 011 a telephone pole north of the tree; elevation, 
13, 1-±, 15, and lG feet, aboye the zero of the gage. The initial point for 
soundings is a erosH on the top stone of the downstream side of the 
right abutment of the highway bridge. 

Tlw drainage area at Pleasant \Talley is G!JG square miles. 
The observations at this station during HlO>~ have been made under 

the (1ireetion of E . .T ohnson, jr., district, hydrograph8r. 

Diseharge nw:tsllJ'emeuts of Lickinu Rit·er 1/t PlPusuut Valley, Ohio, z:11 lf/03. 

Date. Hydrographer. 

:\I arch 1i~ . __ .. __ ... E. ,J ohn~on. j r _____ ~ ______ . 

June 25 ______ _ R \V.Pratt _____________ _ 

October 8 _____ _ ------ ---- _<lo -

November :w __ . ____ do ___________________ _ 

h~,';Jl,1~ -[D'"·ba>g~ 
Feet. I Second~fect. 

6.50 2,618 
1. 7.) 

1. 2.') 

1. 27 

147 
76 

72 

..JicrtJI drtil,if gaue lieiuht, in feet, of Lickinu Rit•N ut Ple((smd F((lley, Ohio, j01~ 
l!JO.l. 

Day. :Jan. I FPh. 
I -- I 

~.Iar. Apr. l\Iay.: June .. July. Aug. Sept. Oct. Nov.: Dec. 
-~--- ----~----

I 

l_ ______________ -- :~.50 ! ti.40 14.50 B.:ZO :Z.fi() ~.10 2.00 1. 40 1. an 1.~0 1. ;~0 1.30 
2 ____ - - ~ - - - - - - - - - - - - - - - ;?. ;j(l ;j, 20 l'.fiO B.m 2.li0 :!.10 2.CO 1. .j.() 1.30 1. 20 1. 20 1. 30 

I 3 _________ -----: 2.GO I fi.fiO il.\l() a. no 2. 70 2.00 UlO l. 40 LBO 1. 20 1.20 1. 20 

4_ ---- 12.10 
I 

1:!.10 il. 10 B. 70 2.fi0 2.W 1.70 1.40 LBD 1.20 1. 20 
I 

1.20 

5----- ----------- K. 20 
I 

1:2. co ;j, co :l. (l() :?.on 1. 90 1. ()() 1.40 
i 

1. i30 1. 20 1. 20 
! 

1.20 
6 _____ ------- n. 20 

: 

;j, ."0 5.40 :1. ;":>() 2.50 1. !)0 1. jl) 1. 411 1. :)\) 1. 20 1. 20 1. 20 
7 _____ ----- ;),50 ·L 70 ;), ;'jl) i3.:1(J t. 40 

i 

2.110 1. 70 1. 4(1 1.80 1. 20 1. 20 

I 
1. :zo 

s _____________ --···- ---- ;">.(XI 4.t'O li3.8.') 8.111 2.BU 2.10 1.60 1. 40 I 1. 20 1.40 ! 1.20 1.20 
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..~.7Jiean daily gage height, in feet, of LiC'king River, etc.-Continued. 

I 

I I 

, Day.' Jan. Feb. }far. Apr. 1\Iay. June.
1

July. Aug. Sept. Oct. I NoY. Dec. 

-;-~-=-----~=~- 4.70 4.70 14.}0 5.5() ~.20 ~~~J.~~~-1-.40 ,1.20 1.60 I 1.2() -~ 
10---------------------- 4.fi0 4.:ZO \1.00 4.70 12.20 2.CO l.t'O 1.40: 1.20: 1.50 I 1.20 1.30 
ll ______________________ ti.4,o i3.80 1:1.10 iHO 2.20 2.00 12.20 1.40 1.2011.40 1.20 I 1.30 

12---------------------- 5.50 G.OO 10.10 L'"fl 2.10 2.00 12.10 1.40 1.30: U30 1.20 
1 

1.30 
J3________ _ __________ 5.40 s.m n.on 7.m 2.10 2.10 1.90 1.40 1.ao 1.00 1.3o 1.30 

14---------------------- 5.20 4.10 ii.o0 lO.lJ{) 2.00 2.00 1.70 1.30 i }.ij() 1.8() 1.40 1 1.30 
]i)_____________________ 5.CO 4.00 ii.W 8.20 :?.00 2.00 1.70 1.00 I 1.20 1.20 1.40 I 1.30 

16_______________ 4.60 I 11.00 i .J-.tlO 7.90 2.00 1.110 ! 1.60 l.BO I 1.20 1.20 1.80 ~ 1.30 
17__________ 4.:30 7.20 ~ ii.lO fi.80 2.00 1.80 1.60 1.30 1.20 1.20 1.90 1.30 

4. 50 5. 70 ii. 40 ii. 10 2. 00 1. 80 1. flil U!O l. 20 1. 20 1. 90 1. 30 
il.IO 4-.50 4.70 4.40 2.00 1.80 1.60 1.00 1.20 1.20 1.80 1.30 
:uo 4. m ±. 20 4. 10 1. 90 1. 90 l..'io : 1. 30 1. 20 1. 20 1. so 4. oo 
:u;o H.8U ii.lO 8.70

1 

1.90 2.00 1.50! l.BO 1.20

1

: 1.20 1.70 4.70 
iUlO H. 80 4. 70 3. 80 l. 90 2. 00 1. 50 : 1. 30 1. 20 1. 20 1. 60 4. 20 

:1. (;o :1. oo I 4. 20 a. Go 2.10 1 2. oo 1. 5o 1. oo 1. 20 , 1. 20 1. 60 a. 80 

z.t!O a. ao H. go :3. 20 2. 20 1 1. oo 1. so 1. oo 1. 20 1. 20 1. 50 3. oo 
2. 70 il. 40 H. 70 :3. 10 2. 20 1. HO 1. 40 UiO 11. 20 1. 20 1. 50 3. 50 
2.fi0 il. 50 H .• ')() 3. 20 2. 90 1. 70 1. 40 1. 30 11.20 1. 20 1. 50 il. 40 

28 ____ - ----- ·--- 7.20 14.00 3.20 2.!10 3.30 1.70 1.40 1.00 I 1.20 1.20 1.40 3.20 
a. oo I' 3. 90 a. ao I a. co a. 30 II 1. 70 1. 40 I 1. 30 1. 20 1. 20 1. 50 H. 30 

w.w _______ I :no 2.1-'0 3.20 2.30 1.40, 1.:5> 1.20 1.20 1.40 a.10 

-, ___ niO ~~---.~---~---_-_-!11 8.00, 2.70 2.40 2.20 1.4011.00 1.20 1.20 1.30 H.OO 

29-------------- ----

" iU30 ' ______ 2.00 1.40, 1.00 ______ 1.20 2.90 
I ' I ____ c___ 

Ratiug tuMe for Licking Rh·er at Pleasant ·valley, Ohio, from 1Yovemba l.J, nu?, 
to Decembn· 31, 1WJ3. 

----·-

I Di~harge.[ Gage 
Discharge ·1 

Gage 
I Discharge II G!lge n· ·1 I Gage height. height. i • · ·•. height. 1sc large. , height~ 
I i 

_, -- ------- I 

Feet. 8ecu11rl-feet. Feet. SecoJtrl-feet Feet. Second-feet.
1 

I Feet. ; Second-feet. 
1.2 -·) 2.5 ! 375 3.8 935 . 5. 1 1.660 ~~ 

1.3 2.6 412 3.9 985 .). 2 1, 725 
1.4 86 ') --'• I 450 4.0 1' 03.3 .). 3 1. 790 
1.5 9D 2.8 490 4.1 1.085 5.4 1, 8.'53 
1.6 116 2.9 530 4.2 1. 140 5 .. ) 1.920 
1.7 136 3.0 570 4.3 1,195 0.6 1.H85 
1.8 159 i3. 1 610 4.4 1. 200 5.7 2.050 
1.9 18J >L? ().).) 4. ,) 1. 80.) 5.8 2,120 
2.0 211 3.3 700 4.6 1,i360 5.9 2. 190 
2. 1 2-!0 3.4 74;) 4.7 1. 420 6.0 2.260 
'2.2 271 3. ,) 790 -L8 1.480 6. 1 2,330 
~) D 
,...., . ~_) 304 :}. 6 83.) 4.9 1,540 
2.4 g;~g 0 , ..... d.' 88.) .). 0 1,600 

I 
------------ _I 

Tangent at 6 fet::t. Differences ahoYe this 1•oint. 70 per tenth. 
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Estimaterl monthly discharge of Licki11g Rirer at Pleasant Valley. Ohio. 

[Drainage area. fl96 square miles.] 

Rnn-o:ff. 

• 

Dis(•harge in seeond-feet. 

-~-~--- -----~ ~- -~----1-------------,---

Month. Second-
Maximum. ::\Iinimum.' Mean. feet per 1 Depth in 

Rquare inches. 
mile. 

1902. 
November 14-30 _____________ ~ 88i) 99 342 0.49 3.10 
December _______ --- ----- ---- 6.0-!0 304 i 1,220 1. 75 2.02 

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

1903. 
January - ------ -- ·---- --- - 6.530 3~-j o) 1.839 2.64 3.04 
February ---- ----------------- 7.860 ;)70 2,127 3.06 3.18 
March ----------------------- 8.210 070 2.496 3.58 4.13 
April ------------------------ 5.060 4.50 1,347 1.94 2. 16 
May -- -.,------ ---- ---- ------ i 700 18-! 330 . 47 .54 
June __ ---------------------- 304 136 202 . 29 . 32 

I 

July _________________________ i 271 86 I 131 .19 . 2.2 
i I 

August - ------------·--------- 86 77 
I 

81 .12 .14 
September "'"' 7.2 74 . 11 1') ---------------- ··- j j • -.I 

Octo her _____________________ 116 ,..., 
4-.1 76 . 11 .13 

November_ ~ __________________ ' 184 ""•) 
j -~ 99 .14 .16 

Decem her ____________________ ' 1.540 72 384 • 5;) .63 
~---- ----- -~~---

The year ______________ 8,210 -.) 
j -~ 766 1.10 14. 77 

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

T .. IT'I'LE 1\IIA:MI RIYER DHAINAGE BASIN. 

Little 1\liami River rises in the southeastern part of Clark County, 
:flowt-4 southwest through Greene and \Yarren counties, and enters the 
Ohio Hiver just above Cincinnati. 'The greater part of the drainage 
area lies to the east, as there is only a narrow piece of country between 
this and the llliami River. The Little Miami is the best power river 
in the State. The rnited States Geological Survey maintained a sta
tion on the Little ::\Iiami at :Morrow in 1803, ·where its drainage area 
is fl51 square miles. This station was discontinued owing to the loca
tion, \Yhich proved unsuitable at lo\Y water. 

LITTLE ::VIIA~:\II RIVER KEAR l\IORRO\Y, OHIO. 

The station was established ::\lay 2!l, 1D03, by H. \Yinthrop Pratt, 
and was discontinued July 27, 1D03. It was located at Stnbb's mills~ 
2 miles \Vest of the railroad station at ::Uorrow, at the highway bridge, 
500 feet west of the month of Todds Fork. The gage consists of a 



232 STREA}I :\IEA8URE}1E~TS I~ 19m, PART II. [xo. ns. 

1 by G inch pine board 1± feet, long on the downstream side of north 
abutment. The gage \vas read t\Yice a, day by T. J. Buchanan. Dis
charge measurements were made from the two-span covered bridge, 
which is about '225 feet in length between abutments. The initial 
point fm' soundings is a cut in the bridge rail on the downstream side, 
approximately over the face of the north abutment. l:"nderneath it 
is painted "0 U. S. G. S." The channel is straight for about 500 feet 
above and below the station. Both hanks are high, but overft.o\v at 
flood stages. The channel is divided by the center pier, and at low 
stages the current is sluggish with a slight reverse current on the 
south side of the river. The beneh mark is an iron spike driven into 
the west side of the north abutment, about 2 feet from the south face 
and about 5 feet below the lowest bridge timber. Its elevation is !) 

feet above the zero of the gage. 
The observations at this station during 1903 ha,~e been made under 

the direction of E . .T ohnson, j r., district hydrographer. 
'J1he following clischarg(' measurement \Vas made by R. \Y. Pratt in 

190:3: 
July 6: Gage height, 2.0() feet: Llischarge, 170 second-feet . 

.J.11ean rlrtily gage height, infect, of Little Jiiwni Riva nem· J[oJ'J'ou•, Ohio,fm·J[J03. 

Day. I Apr. i )fay. 
I 

I ------ I -

l ______ ---------- I 

3.10 2.60 

2----------------: 4. 90 :3 . ."0 
3 ______ --- ·-- fi. 70 4. 70 
4 __________ ------ 5.10 4.1fl 
5 ____________ :3.10 I 8.40 I 

4.Hn I a.ao I 

5. 70 : 2. fj(J 

5 10 2.!l0 

4. 70 8.1'0 

5.60 :3.50 
lL _____ 5. 90 3.80 

12 _____ ----------- 5. 45 3.4;) 
13 ______ ------ 4.40 2. 75 
u ________________ 3. 80 2.i)0 

l.j ___ ---- --------- 3. 8;) 2.10 
16 ____ ·- ---------- 5. 90 2.8;) 

--- -------

June. July. 

I.tn l.:lO 
U3ii ].;20 

1.50 1.1i) 
li.{)() 1.00 
4.15 1.05 
4. 40 1. 00 
4.85 1.00 
il.(iO ] .10 

8. 80 ].(~) 

;~. 6;) 1. BO 

2.15 l.lri 

1. 90 

1. 70 

1. 55 
1. i);) 

1. \];) 

Day. i Apr. 11\Iay. i June. , .July. 

- ------- ~-~-.,-~---.-.-~--~--
1. ---------------j ,J .• AJ H.20 1.5.'> '--------
1 ,<; -----------.... 4. 2() 2. 70 1. 45 I __ •••• __ 

.9 -------- 3.50 2.55 1.40 

20--------------- 2.50 I 2.)0 1.30 
I 

21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2. 40 8. BO l. 40 

2:2 - ---- ------ ---- B. 00 8. 40 2. 45 

2:3---------------
24-------.-------

25---------------

26---------------
27 ---------------' 

21'-\ ---------------

2\J ---------------
ao _______ _ 
:n ------· 

4.00 

3.80 

:3.90 

4. 70 

3.20 

2.80 

2.ii0 
2. ()() 

3.20 1. 5,') 

2. 70 1. 45 

2.20 1. !-30 

1.90 l.Uil 

1. 5il 2.05 

2.25 1. 70 

3.40 1. i);j 

2.20 ],40 

1.\)0 -------

I 

--------

l\IISCELLAKEOl':-l JIEAS"C"RK\IEXT:-l IX LITTLE JII.A:.\n RIVER VRAI~AGE 

B.A:-\IX. 

A measurement was made .July :n, 1903, of the Little ::\Iiami River 
at Loveland, Ohio, by R. \V. Pratt. The discharge was 105 second
feet. \Yater surface 21.:3 feet below top of floor plank 10 feet west of 
intersection of top chord and floor, upstream side. 
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SCIOTO RIVER DRAIXAGE BASIX. 

Scioto Rin•r rbes in tht• eastern part, of ..Anglaizt• County, Ohio, 
flows east for about, -±0 miles and then almost due south, entering the 
Ohio at Portsmouth. Below Colmnhn:-;, where it is joined by the 
Olentangy, it is one of the largest awl most important streams in the 
State. The L"nite<l States (ieologi<·al Survey maintained st:nions on 
both Scioto and Olentangy rh-ers at Columbus for tlw purpose of 
stu<lying the water supply and sewage <lisposal of that city. The river 
has considerable fall and flows through a hilly basin, forming numer
ous goo<l locations for \ntter-power <1evelopments. Its (lrainage area 
ai Columbus is 1,U51 square miles. 

SCIOTO RIYER AT ('OLr::uBrS, OHIO. 

This station was originally establishe<l for the Statt> hoard of hea1th 
by B. F. Flynn, on the Grand View A venue Bridge, ;3 mile:-; northwest 
_of Columbus post-office, and \Yas reestablished on the same bridge by 
R. \\~. Pratt, on Xovember :.n, 1 D0i3. This bridge is a two-span iron 
highway bridge, 250 feet between abutments. The initial point is the 
face of the easterly abutment on the downstream side, and the 
bridge is marked every 10 feet with double nails. The main channel 
is straight for about 100 feet abovE' and 200 feet helow~ and there is a 
small island 150 feet .above, which causes a side channel to enter the 
main ehannel at t,his point. The banks are high and only overflow in 
extreme floods. At lo'v water the rivet· is sluggish, but can be waded 
at seYeral points below the bridge, '.vhere good measurements ean be 
obtained. The following bench marks have been established: 

Beneh mark X o. 1 is the upper side of the upper angle iron form
ing the lowest part of the hand rail above a point 1 foot east of the 
pulley. This point is 3-±.0::? feet above the zero of the gage. Bench 
mark No. 2 is the extl·eme northeast corner of the north stone of the 
parapet wall of the east abutment. The elevation of this hench 
mark is 3±. i32 feet above the zero of the gage. Bench mark X o. i3 is a 
nail in a telegraph pole 10 feet, east of the east abutment at the north 
Ride. 'The elevation of this ben('h mark is 3-±. f!B feet above the zero of 
the gage. The gage established by .:\Ir. Pratt has its zero at the same 
elenttion as the gage which was e·stablished by ::\Ir. Flynn. 

Disc-lwJ·ge me.rtSI'J'eJJ/.enfs of Scioto RiL·er ut C'olmnlms, Ohio, in 1DOJ. 

Hyclrographer. 

August ()_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C. Murphy _____________ , 

November 31 _________________ R. \V. Pratt ---------------I 

Gage 
height. 

9.40 

9. ;r;-

DisC'harge. 

82 

83 
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Jiean claily gage height, 1~n feet, of Scioto River at Columbus, Ohio, for ID08. 

Day. Jan. Fe h. 1\Iar. I Apr. May. I Oet. I Nov. Dec. 
i 

------,-- ---

L __________________________________ ll.!Xl H.:iO I 20.50 10.55 10.20 9. !Xl \J.20 
I 

2 ___________ ------------------------ 11.20 14. (J;j I 17.85 10.45 
I 

10.15 ::::::J 9.10 

I 

9.20 

a.----------------------------------
i 

18.70 14.2-i I 16.20 10.50 I 10.10 9.10 9.20 
4 _______________________ ------------ 13.fl0 lK.UO 

I 
14.6.i 13.li) 10.00 9. !Xl 9.20 

5 _______ ---------------------------- 13.65 lti. 70 18.70 14.95 10.00 9.15 
I 

9.20 

6.----------------------------------1 12. 9i> 15.10 12.90 14.35 
I 

9. 9;) 9.20 
I 

9.20 

~: ::::::::::::::::::::::::::::::::::I E6;i 1-!.!"30 14.50 13.55 
I 

9.90 9. !Xl ; 9.10 

12.40 18.70 17.00 12.85 9. 90 
I 

9.45 9.00 9.10 

9 _______ ----------------------------
I 12.0:) 13.25 16.70 12.40 9.80 

I 

9.50 9.00 9.10 
i 

10 ..... ······················ ..... 1 

12.80 hl.70 16. 9.') 11.75 9.80 9.25 I 9.15 9.10 

~ ~: ~ ~ ~ ~:::: ~ ~:::::::::::: :: ~ ~:::: ~::: 11. j5 12. iJ.j 17.25 11.30 9. 70 9.:35 9. 20 9.20 

11.60 12.90 15.55 11.55 9. 70 9.25 9.15 
I 

9.10 

~:: :::::: : ::::: ::::::: ::::: :::::: ::::! 11.55 lB. 50 14.3-i 12.50 9.65 9.25 
i 

9.05 !!.20 

11.40 13.15 13. 4.1) 14.45 9.60 
I 

!!.20 9.20 

I 
9.20 

15.---------------------------------- 11.40 1i3. E'() 12.90 14.40 9. 5.i 9.25 9.20 !!.20 

16 ___________ ------------------------ 11. B:i 1:3.40 12.75 13.70 9.50 9. 20 9.20 
i 

9.20 

17.---------------------------------- 11.10 12. 2i) 18.65 13.:35 9.50 9.20 9.60 9.20 

18.---------------------------------- 10.80 12.70 12.85 12.45 9.50 9.10 9. 70 9.20 
: 

1\L.------------------------ -------- 10.80 13.20 12.30 11.75 9.50 9.10 9.50 11.60 
20 _________________________ ---------- 10.80 13.00 11.95 11.30 9.50 9.10 9.40 11.40 

2L.--------------------------------- 10.00 12.45 13.05 10.95 9.50 9.10 
I 

9. 40 11.15 

22 _______ ---------------------------- I 10.60 12.00 12.60 10.75 9.50 9.10 9.30 

I 

11.50 

23 _______ ---------------------------- 10.5-i 11.25 11.95 10.55 

I 
9.50 9.00 9.20 10.10 

24 _______ ------------ ________________ I 10.40 1UJ5 I 11.40 10.50 9.55 9.00 9.20 10.30 

2.j _______ ---------------------- 10.45 10. !:.') 

I 

11.15 10.40 9. 70 9.00 10.10 

26 ___________ ------------------------ 10.50 11.10 11.05 10.40 9.80 10.25 

27 _________ -------------- 10.50 12.95 10.85 10.40 9. 75 10.25 

28 _________ -------------------- 12.10 19. 8:i 9.95 10.10 

2\l_ ____________ ---------------------- 15.i>O 9.95 10. !Xl 

30 ________ --------------------------- 16.60 9.85 10. !Xl 

31..--------------------------------- 15.45 9.85 

OLENTANGY RIYER AT COLUMBUS, OHIO. 

This station was established October 7, HlOa, by R. \Yinthrop Pratt, 
in connection with the \Vater supply and sewage disposal investiga
tions of the city of Columbus. It is located -± miles north of the 
Columbus, Ohio, post-office and one-fourth mile west of North High 
street at the Doddridge Street Bridge. The original station at Fifth 
Avenue Bridge, established by H. A. Pressey November 22, 1898, was 
abandoned August 18, ] !103, on account of the sluggish flow and poor 
distribution of yeloeity. 'l'he boxed chain gage is bolted to the hand 
rail of the bridge on the upstream side. The observer is A. D. \Vine
gardner. Discharge measurements are made from the two-span high
\Yay bridge anJ by wading below the bridge. The initial point for 
soundings is the east face of the west parapet wall. The channel is 
straight for 300 feet aboye and 500 feet below the station. The hanks 
overflow only at high stages. The bed of the stream is of sand and 
clay. The drainage area at the station is 520 square miles. 

Bench mark No. 1 is the northwest corner of the top stone of t,he 
north wing of the west, abutment. Its eleyation is 34.!1!) feet above 
gage datum. Bench mark K o. 2 is a cut in the top of the hand rail 
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oYer the gage :31 feet from the initial point for soundings. Its eleva
tion is 30.8fl feet ahoYe Lhe zero of the gage. Bench mark No. 3 is 
the center pin of the ·west end of the north truss; its elevation is 30. GO 
feet above the zrro of t.he gage. The observations at this station 
during HJ0:3 haYe been made under the direction of E. Johnson, jr., 
district hydrographer. 

Di.•wlwrge mea.'ll!rements ofOlentangy Rit·erat Doddridge Street Briclcte. Columlms, 
Ohio. in J!HM • . 

Datt>. Hydrographer. Gage 
height. Discharg-e. 

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

Feet. Second-fu:t. 

Octo her i __ .. __ .. _____________ _ R. Winthrop Pratt _______ .. · 6_. 20 

6.56 

7.00 

13 
November 21 ______________________ do __ ~ _________________ ; 51 

211 December 23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ____ . _ _ _ _ _ _ _ ______ _ 

liiean rlaily yage height, in feet, of Olentangy Rive1· at Fifth arenue, CcZwnbus, 
Ohio, for 1908. 

I I I I I . Day. :Jan. Feb. Mar. Apr. May. Day. Jan.[ Feb.[ Mar. Apr. May. 

1 _______________ ~12.20 3.50 9.05 1.80 1.70 117 _________________ 2.40 13.20 2.60 -;.-;~ 
2 _________________ jz.20 2.85 6.05 1.80 L7o 1s _________________ l2.4o H.20 2.m 2.&3 1.4o 

:::::::::::::_ ----, ~:: ~:~ ::: ~:~ ~:~~ ~~:::::::::::::::::1 ::!:~ i ::~~ ~:: ::~~ ~:: 
5_____________ 4.20 H.OO 2.85 4.20 1.70 21.. ................ 1' 2.4013.20 3.2.5 1.90 1.40 
6 ................... 3.80 4.30 3.15 3.40 1.70 2~2... ............... 2.40 3.20 3.05 1.80 1.40 

' I 7 ................... 2.40 2.6;) 3.45 2.50 1.70 23 ................. 2.4013.20 2.50 1.80 1.40 
8............... 2.40 2.5015.80 2.4-5 1.70 24 ................. 2.40 3.20 2.8.'i 1.80 1.40 
\L.............. 2.40 2.75 ', 5.20 2.60 1.60 25 ................... 12.40 3.20 2.25 1.80 1.50 

10............... 2.40 2.40 15.80 2.3i) 1.50 26 .................. 2.40 3.20 2.10 1.80 1.55 
11................. 2.40 2.40

1

! 5.6o 2.10 1.50 :a .................. 2.4o 3.85 1.95 1.00 u;o 
12............ 2.40 3.4-0 i>.lO 2.55 1.50 :?8 ................. 3.0;) 8.70 l.R5 1 L:~ 195 
1:1............ 2.40 8.25 B.G5 2.90 1.50 29 .................. 7.60 1.80 11• .• a 2.CO 
14 .... ...... 2.40 2.81 i 2.75 4.6.'> 1.50 30............ 5.60 1.7,5 ~ 1.70 i 1.75 

15. . .......... 1' 2.40 2.7:3 [2.40 .'J.O;) 1.il0 31..... 4-.20 
1

,,

1 

...... 

1

. 1.80 .

1

·_ ........ ·.,------

1G .. ::::: ..... ::.: ....... 2.4n il.W 12.30 3.75 1.;)() 

liiean daily fj(f(j<' height. {n feet. of Ole11tuugy Rire1· 11t Doddridge street. Columbu8, 
071 io, foi' 1[1/i.). 

Day. Od. Nm·. Dee. 
I ~ • I 

Day. I Oct NoY. Dee. Day. Oct. XoY. Dec. 

~~--~-~~JI r..:lO 1-::,;,·I'':?IJ! ~"" ........ 1\.20. 1).,10 I •. oo 
1:3. ............ H. 50 6.20 IUID I 24. ............. fl.20 6.40' 7.00 

14 ............... ' n.5o e.zo · li.:?o 2.""i..... e.2o ~-:o [ 7.20 
15 ............... 6.:3o n.2o ruo 2G ............... 6.20 b.<'>O. 7.00 

0.10 H. 30 
li. l;) n. go 
ti.20 ti. :m 
G.20 G.30 

1.. li.lll 

2... - .. fi.17i 
3.. li.:20 

4.. fl.20 
;)__ ti.:20 tl.20 li.i30 16 ............... H.:15 o.zn 6.:zo 27 ............. 6.2o n.3o I 7.so 

G ..... _ 6.:?11 G. ;~o n.zn 17 .............. 13.4-0 fi.30 6.20 2R .............. .. 6.2;) 6.30 6.10 

18 ............... 6.40 7.m ti.2o 129 ............. .. 
1\L .... -----·1 H. 30 I 6. 70 6. 20 30 ............ . 
20 ............. 6.30 G.tiO 8.10 I :3L ............ .. 

::L ........... I6.ilo 6.4o [7.30 1. 

:::! ............. G.20 G.30. 7.20 I 

-----'------- ! ,I 

n.:w li.20 
(i. 20 il. :211 

fi.1U G.20 

G. :20 G. :20 

G.10 G. 20 

6.20 6.30 fl. 70 

G. 20 6.30 fi.GO 
(i.]l! (i.50 

... li.:20 

R ............. ____ fl.:2tl 

fl. ...... _ ........... ().411 

10 ................. H.411 
11........ 6.311 
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l\l"l\L\IIOX RIYER DIL\IXAGE llASIX. 

:Jlc::\Iahon River rbcs in the eastern pan of Harrison County, Ohio, 
flows southea:-;t, and in a short eourse of about ~0 miles joins the Ohio 
at Bellaire. This stream flows through a rough country, and, though 
small, is of interest as a possible water supply for the city of Bellaire. 

During part of Hl0i3 the enitell States Geological SmTey maintained 
a station at Steel, where its drainage area is 8:? square miles. 

:\l':VIAHO~ RIYER AT STEEL, OHIO. 

This station is located on the single 88-foot span railroad bridge on 
the main line of the Baltimore and Ohio Railroad :?OU feet wet-it of the 
sta1jion at St. Clairsville .T unction, aml was established by B.. \Y. 
Pratt June 24, lDOi3. 

A short distance below this bridge water is pumped for m;e of the 
railroad and the gage is placed in their well. At low water this 
stream is measurt•<l sonw distance below the bridge by 'vading. At 
the bridg·e the stream is prevented from overflowing by railroad 
embankments ou both sides, and the bottom is fairly com;;tant. This 
stream was found to have such a small discharge during the dry 
months that it did not warrant the expense incurred iu carrying it 
on, and it was discontinued. 

The observations at this station during lDO:J have been made under 
the direction of E . . T ohnsou, jr., district, hydrographer. 

Discharge measurement;; of J.1Ic3Iahon River ut 8fl'd, Ohio, in J[)().J. 

Date. Hydrographer. Gage I D'. h height 1sc arge . 
. ! 

----

Secuud-jeet. 

June 24 ---------------·------- R. W. Pratt_ ____________ _ 65 
3. :m ;)25 March 1L ____________________ E. Johnson. jr ___________ _ 

-----------~I ---~---~]_~~~. -----'----
Jiean daily gage height, infect, of JicJiaJwn Rive1· at Steel, Ohio, for lfill.f. 

-----;------~-~-~~-~ ~-

i 
------~--~- ----~~---~,~ 

Day. June. July. Day. June. July. 1 Day. June. July. Day'_IJ:_ne., .J~l~ 
} ________________ :).HI \) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0. 70 i 7 _ _ _ _ _ _ _ _ ______ 

1 

;), I :1) ;~;j 4. li;) H.OO 
2 ______ H. ~-.o 10 _ _____ _ H. 7o J,·: ' :u;u :!li a. t'.tl 

3------ 3. 7(1 11 _______________ iUiO. .~.(ill :27 ;l,(j;j 

·1 _ _ _ __ _ :J. ;·o 1:2 _______________ il.CO 3.711 H.iiO 

5------ a. 70 lil _ _____ _ _ .H. H) :). 70 ;~[I 3. \~1 ! ------

li __________ ------ H _______________ :u;o '' r22 ________ _ :]. ~(I :)(1- il. 70 ------
Iii _______________ :u.;o 2i3 :;, 110 81 ____________________ _ 

H ---------- HL _ _ _ _ _ _ _ _ _ _ _ _ _ _ H. 10 
1 

I 2-L -- il.iiO 

CR088 CREEK DRAINAGJ<J B.A8IX. 

Cross Creek rises in the northeastern corner or Harrison County 
and flows east and join:-.; Ohio River a few miles south of ~teu lwuville, 
Ohio. This stream flows near the city of Steubenville aud through 
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Mingo .Junction, an important industrial settlement, and the measure
ments of its flow arc of importance in determining the available water 
supply for these municipalities. This river drains a territory of 12n 
square miles. 

CROSS CREEK N"EAR l\IINGO Jt:"KCTION, OHIO. 

This station was established ::Hay 22, 1903, by R. 'Yinthrop Pratt. 
It \Yas <liscontinue(l September 23, 1H0:3, on account of sluggish flow 
all(l poorly distrilmtpd ve1oeity. H was located at the Pennsylnwia 
Railroad bridge, a stone arch bridge 1! miles \Vest <,f .:\lingo .Junction 
railrm1(1 ·Htation. The gage was a 1 by G inch pine board, Hpiked to 
the first pic1· at the east end of the bridge. Th~ gage was read once 
each day by George Mayberry. Discharge measurements can he made 
from the railroad bridge or by wading at low water. the initial point, 
for soundings is Uw downstream cori1er at the west end of stone 
bridge. The bed of the stream consists of gravel and small rocks, 
and probably changes clueing floods. The bench mark is a cut on the 
northeast corner of the east pier. Its eleYation is -±.00 feet above the 
zero of the gage. 

The observations at this station during 1003 have been made under 
the <lirection of E. Johnson, jr., distriet hydrographer. 

Dist•liarge measw·ements of C'1·oss Creek nem· Jiingo Jwretion, Ohio, in l[J{J3. 

Date. Hydrographer. Gage I height. Discharge. 

June '2-1 _____________________ R. W.Pratt _____________ __I 
Peet. i Second-feet. 

2. 3.) 233 

August ll _____ .. ____ - _-------- -----do ------ ------ --------I 1. 20 10 

Jieri/L daily (J((rJe height, in fe.:•t, of CI'08S Creek near 11Iingo Junction, Ohio, 
for J[HJ.J. 

Da;. I '."'' I·' une ! ,July Aug I Sept ! 

1 ______________ __! ______ 1.4-11 l.i">(l l.:ZII J.]() 

~----- I ______ 1.:-l:i J.i):J 1.211 1.10 
B ________________ : ______ 1.:-l.i 1.10 l. i)ll 1. 20 
4 _____ _ _______ : ______ ! 1. :lll 

5----
!) _________ _ 

K ----
~!_- -----

un 
1. +II 
1. .j,;j 

:Z.lO 
1. ;)II 

10----------------- 1.~0 
11 _______________________ 1. :n 
12----------------- ------ l.i30 

10----------------- ------ },();) 
1+. _____________________ 2.m 

];) -- -------------- ------

1()_ 

1. 7:) 

1. i);) 

1. 4-0 

1. so 
l. ilfl 

1. +II 
1. 40 

1.:-Jo 

1. HO 

Lill 

l.t>O 

1. 45 

1. +0 

1.4:1 

1. 40 

U?O 

1.10 
1.10 
1. 80 
],i);) 

1. ;2;) 

1. 2~> 

1. 20 

1. 20 

1. 20 

1.10 

1.10 

1. Oil 

l.lli) 

1. Oi"> 

1.00 
1. ()() 

1. no 
1. on 
Lm 
1.1il 

1.10 

1.10 
],();j 

].(X) 

I.m 

Day. : May.,June.I,Jnly.: Aug .. Sept. 

;; I ; ~~ I ; :~: ; ::; ;~~ 
1\-L _______________ ' ______ J.4,>, 1.so 1.m .115 

20 _________________ ------ 1.\l:lll.()() l.(JO .95 

2L ____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. !lO 1 LiO 1. m . !15 

2:2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 .+o 1. 7.> 1 1. 411 1. m . \l;i 
2:-l _________________ 2.:m +.2.-> J.:lO l.llO .Hi> 

u _________________ 1.70 2.+o J.:Jo 1.m .nil 

2:)_ _ _____ _ _ ____ __ __ 1. tiO 2.10 1. 20 .\l:l .!15 
2ti__ _______________ lJ>;) 1.~0 1. 20 ].(H) . \);) 
;27 _________________ ]_."',.) 1.7.') 1. 20 1. 05 . \);) 
:2,._, _________________ 1. -Hi 1. 70 1. 20 1. 20 . \10 
2\L _______________ 1.4-0 1. ();j 1. :zo 1. GO . \lO 
HO _________________ 1. 4-0 1.130 1. :)1) l.ilO .!10 
:n~ ________________ 1. 40 1. 80 1. 20 
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~IAIIO~IXG HIVBH DHAINAGE BASIX. 

:Jlahoning River rises in the northwestern part of Columbiana 
County, Ohio, flows north, then turns southeast, entering Ohio River 
at Beaver, in Beaver County, Pa. This river flows through a hilly 
and important territory. There are numerous water-power develop
ments on it, and it forms an important adjunct in the water supply 
and sewage disposal of numerous towns along its course. Among 
them is Youngstown, Ohio, 'vhere the United States Geological Survey 
station i::-; maintained. Its drainage area at Youngstown is 958 sq nare 
miles. 

}IAHO.NINl+ RIVER AT YOGNGSTOWX, OHIO. 

Thi::-; station "~as established :Jlay 23, 1 !J03, by R. \Vinthrop Pratt, and 
is located about 2 miles below the center of the city of Youngstown, at 
the highwaybridgcnearthe plant of the Hazelton Steel Company. The 
vertical gage, consisting of ~t l-inch by ()-inch board nailed to stakes 
driven in the river bed 1.5 feet from the east abutment, was used up 
to September 23, Hl03, at which time a standard chain gage was 
installed. The gage is read once each day by J ohu :Jlc Yean. Dis
charge measurements are made from the single-span highway bridge, 
to which the gage is attached. The initial point for soundings is the 
face of the parapet wall of the east abutment on the upstream side. 
The channel is straight forabout2,000 feet above ancll,OOO feet below 
the bridge and is 200 feet wide between abutments. Both banks 
are high and are subject to overflow only at high water. The section 
is fairly regular and the bed of the stream is composed of gravel and 
small bowlders, probably not subject to change. 

Bench mark K o. 1 is the top of the copper plate on the face of the east 
abutment near the upsti·eam corner. It is D.37 feet above gage 
datum. Bench mark No. ~ is the north west corner of the bridge seat 
of the west abutment. It is 17. l 2 feet above gage datum. Bench 
mark No. a is a cut in the end stone of the second tier from the top of 
the north wing wall of the west abutment. It is ~1. 3-± feet above gage 
datum. Bench mark No. -± is a cut in the top hand rail at a point 35 
feet from the east abutment on the npstrearn side. It is 25.88 feet 
above gage datum. The elevation of the center of the pulley on 
which the chain of.thegageruns is 23.Gl feet above gage datum. 

The obsen·ations at this station during 190:3 have been madeuncle!' 
the direction of E. Johnson, ? c~~strict hydrographer. 
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Discharge measureme1ds of Jiahouiug Ril·e1· at roungstmrn, Ohio, i11 JDuS. 

Date. Hydrographer. 

March 9 _______________ _ 

July 1ti_ _________________ _ 

E .• J olmsou 

R. \V. Pratt_ 
August 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C.l\Iurphy ______ _ 

September23- .. ---··-----------l R.vV.Pratt _ 
October27 _______________________ <1o 

I 

November 24 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _do 

December 16 _ _ _ _ _ .. _ _ _ _ _ _ _ _ __ do 

Gage 
height. Dbeharge. 

Peet. Secollrl-feet. 

10.80 

. 65 

. 90 
il•) • v ... 

• j j 

1. 10 

1. 00 

14. ()!).) 

1;)1 

216 

149 

167 

.295 

2ti2 

.J[ean daily gage height, iII feet, of .Jiulwll iuu Rirel' at rollUgstottll' Ohio, foJ' J[J(I.l. 

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

Day. :Hay. 
1

1 ,Tune. .July. I Aug. Rept. ! Od. No...-. Dec. 

L _____________________________ _ 

;! ______________________________ _ 

g _______ -

4 ___________ -------------

!\ ------------------------------
(i_ _________ _ 

7.---------------------------------- ----
tL _____________________________________ _ 

!) _______________________ _ 

111.---------------------------------- -

1L ---------------------------------

1~.-- ------------ ·--- ---------------- -
1iL __________________________________ _ 

1-L-- --------------------------------
!!} ___________ ------------------------

l~)_- ----------- ----------------------

~ 'l ----------------------------------

}.'i_--- ------------------.----.-------

1\l -
;!() __________________________________ _ 

21.--------------------------

22.-------------------------
z:-L __ 
;U ______________________________ _ 

2i 

:!li .. 

27- --- ·--- --------------------------
2:-'_-

2\l._ 
ao ______________________________ _ 
BL ____ -----------------------------

.1'0 

. H5 

.:-'0 

.i'O 

. 70 

. 711 

.tlfl 

0. 7ti 
_,-:;') 

. 711 

. 70 

. 7tl 

.C1 

1. 15 
I, i);i 
1. 1r, 
1. 00 

.1<0 

.t'O 

1.10 

l. Bi'i ! 

}.;J;j 

1.tJO 

l.tiO 

. !MI 

. ~~fi 

.HU I 

.e:> 
]. ;);) 

l. tii"l 
I. ;j;') 

1. 2C 

1.00 

1. oc 
1.1:) 

1. :!0 

I. Li 

1.1~1 

].(;:, I 

. !)j 

.8o I 

. 70 

. 70 

. 7U 

. 70 

.ill 

.fiO 

. 70 

.HG 

.UJ 

.tiO 

1. ilO 

l.!Ni 
l. 70 

1.!10 

2.00 

:!.20 
]. ~(I 

l. 40 

1.10 

.110 

. 70 

. j(J 

l.tK) 

2.tlfl 

1.1'0 

1. i'iO 
J. ;;o 
1. 40 

.110 

1. 00 

. 70 
1.10 

.!JO 

. 70 

.tiO 

.tiO 

.70 

. 70 

. ~-o 

. 70 

.tlO 

.tlO 

.till 

,;)() 

. 40 

.40 

• :-30 

. HO 

. 40 

.40 

. 70 

tj_ 70 

i\.00 

fi.HO 

4. 4() 

il.10 
I 

:!. 75 ~ 

~. :-3(1 ! 

l.lii) 

1. ilil 
1.:<0 

1. ()i) 

1. 00 

1.10 

1. :!0 

1. 40 

1. 40 

u~o 

1.10 

1.10 

.!10 

.110 

.1<0 

. 70 

.70 

. 70 

.fiO 

.fi5 

.fii'i 

.fi.''i 

.a.'l 

.40 

.fill 

.40 

.40 ' 

0.45 

Ji5 

.uo 
,;)0 

.HO 

.45 
1. ;)() 

2.40 

2. :!•i I 
1.1<0 
]. ;j;) 

l.i)5 

1.:-3:) 

1.10 
J.(l;j 

./';) I 

<~I 
.4;)! 

. 90 ! 

. S;) 

.80 

.so 

.1'0 

. 7i) 

. ';';'} 

.ti5 

.t\0 

. 4i'i 

O.fiO 

.(\5 

. 70 

. fi5 

. H5 

. 75 

. 70 

. ;)() 
_(j;') 

.tiO 

. 7i) 

. 70 

. 75 

. 70 

2.Efi 

3.60 

2.110 

2.15 

1. 50 

1.10 
l. 10 

1. 0~> 1

1 

1. no I 

1. 05 ' 

l. Oil 

.fl5 

1.m 
. 95 

0.!10 

. HO 

. ,'-:;j 

. 7;) 

. 70 

. 75 

. 7i) 

.HO 

. H5 

.?'\) 

.~0 

. 75 

.!:0 

.\10 

.1<0 

.70 

.!0 

.!)() 

1. 40 

2.1:5 
:!.tJ;j 

J. Pi) 

l.UI 

l. 50 

1. 40 
J.il{) 

1.15 
1. O.'i 
J.t~) 
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ALLEGIIEXY lliYEH DRAIXAGE BASIX . 

..Allegheny River rises in Potter County, Pa., and unites ·with 
Monongahela River at Pittsburg to form the Ohio. Its sources are 
adjacent to those of Susquehanna and Genesee rivers. It flows ·west 
all(l north, entering N mv York State near the southeast corner of 
Cattaraugus County, and, making· a bend across the county, it again 
enters Pennsylvania at a point near the southwest corner of Catta
raugus County. 

The dritinage basin is rugged and largely timbt-•r eo,~ered. On Alle
gheny Hi,'er near the gaging station the hankEl rise abruptly several 
feet above the stream on either side closely adjacent lo the river. The 
stream valley itself is broad and flat, varying from 1 to ~ mileH in 
width, and the emT(·mt, as a rule, is sluggish. The plateaus from 
which the stream Tecein•s its drainage are deeply dissecte(l by trilm
taries and are very irregular in contour. The soil is, as a rule, imper
yious, and dry gnlleys are numerous. 

Chautauqua Lake extends iu a northwesterly and southeasterly 
direction, lutYing Hs head at a distance of S miles from Lake Erie. 
Its 'vater surface is at an elevation of 1,308 feet above sea level or 73;) 
feet above Lake Erie. Its outlet at the southeast end, near the city 
of Jamestown, is known as the Chadakoin River, and furnishes water 
power at numerous dams, entering Allegheny River in Pennsylvania 
through Conewango Creek. 'rhe drainage area above the foot of the 
lake is 1DO. G square miles, of 'Yhich ~0. R sq nare miles comprisP the lake 
surface, which represents 10.± per cent of tlw drainage area. The 
land area tributary to the lake is vPry rolling and the soil impervious. 

At Olean the wasteway from Cuba reservoir enters the Allegheny 
through Olean Creek. This reservoir is located on the divide between 
Oil Creek, tributary to Allegheny River, and Genesee Hiver. The 
storage is commonly turned into Genesee River throu_gh the aban
doned summit level of Genesee Yalley Canal, hut may be diverted 
into Oil Creek through the guard lock at the head of the canal. 

ALLEGHEKY RIYER AT REDHOUSE, X. Y. 

This station was established September ±, 1 D03, by R. E. Horton, 
assisted by C. C. Covert. It is located at the Redhouse bridge uear 
the stations of the Erie and Pennsylvania railroads and about 5 miles 
below Salamanca, )[, Y., and about 13 miles above the point 'Yhere 
1 he river leaves K ew York State. The standard chain gage is fastened 
to the upstream side of the bridge near the 1niddle of the left span. 
The length of the chain from the end of the weight to the marker is 
:.?±.1G feet. The gage is read twice each day by James II. ~mith. Dis
charge measurements are made from the downstream side of the 
bridg-e. The initial point for soundings is the left end of the down
stream side of the bridge. The channel is straight for 800 feet above 
and belo-w the bridge. The current velocity is well distributed. The 
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right bank is high and does not oyerflow. The left bank overflows 
only at flood stages. The bed of the stream is of grayel, and is regular. 
The channel is 4:9± feet wide between abutments, broken by two piers. 
At extreme high water there is an additional flood channel on the left 
bank. The bench mark is a circle cut on the downstream side of the 
left abutment. Its elevation is 21.09 feet above the water surface 
\Yhen the gage reads zero. 

The observations at this station during 1903 have been made under 
the direction of R. E. Horton, district hydrographer. 

Discharge measu1·ements of Allegheny River at Redhouse, 1Y. r., in 1.90.1. 

Date. Hydrographer. Gage 
height. 

Feet. 

Discharge. 

Second-feet. 

September 4 __________________ ) R.E.Horto~ _____________ 4.33 

A ngust 29 _ _ _ _ _ _ _ _ _ __________ ' C. C. Covert - - - - - - - - - - - - - - -I- ---------~ 
September 3 ___________ - - ____ -I- ----do - - - - - - - - - - - - - - - - - - - - , - - - - - - - ·· - ! 

1.909 

a6. 844 

b 1. 312 

----'----

a High-·water measurement at Union Street Bridge, Olean, N. Y. 
b High-water measurement at highway bridge near Portville, N.Y . 

.1.'1Iean daily gage height, in feet, of Allegheny River at Redhouse, 1V. r., for 1903. 

Day. Oct. Nov. Dec. Day. Sept. Oct. Nov. Dec. 

] --- ----- ~ ------ -------- 8.il5 8.70 4.05 17- 8. 70 4.15 7.30 4.20 

2 ______ ---------- -------- 8. 70 H. 70 4.00 1R _ -------------- 5.00 4.15 7.95 4. 20 

il_------ --------- -------- H.R5 3.(;0 3.f() 1!l_ ------------- 4.60 4.70 7.30 
I 

4. 20 

:~~~~~~~~~~~:~~J 
4.Hi) 8. 70 H.m 8. 75 20----------- 4.22 4.50 6.45 4.22 

4.15 4.28 8.60 8.65 21 ----- 4.05 4.30 6.25 4.25 

4.00 4.60 H. 70 3.60 22------- 8.90 4.22 5.80 4. 25 

7 3.88 4.32 3. 90 3.60 2H _____ 8. 75 4.20 5. 82 
I 

4.25 ---------------- ---

8 ________________ 3.82 5.00 H. 70 3.60 24 --------------· H. 70 
I 

4.10 5.1R I 4.22 
() --------------- n. 7R 7.05 :3.1l5 R.f)() 2:i --------------- H. 58 4.00 5.00 

I 

4.2-'i 

10 ______ ---------- 8. 70 6.35 3.60 ::l.GO 21)- -------------- 3.50 3.85 4.H5 (u) 

J] ____ ------------ 4.40 :i. 7;) 8. ('~) 
• 

H. 55 27 --------------- H. 50 3.85 4.45 

12.----- ---------- !i.OO !i.20 : 8.G5 :).:iO ;?:~----- ---------- 3.40 3.65 4.35 
];) __ ------------- 4. 25 4. H2 :l. 70 n_;)o 2Sl- -------------- 3.42 3.80 4. 25 

14_ ----------- 4.15 4.55 8. 70 R.:iO 
I 

! 

:--)() _______________ 3.H:i 8.Fi0 4.20 

l:i H. Fi:) 4. ;.j;) 

:1 

3.!>0 8.50 ! 81 - -- - - - - -- - - -- -- ---- H. 70 
I 

1G ____________ 8. 75 4.25 :3.60 4.10 
I 

a Stream frozen oYer. 

1\IISCELLA~EUCS }'[EASURE::VIEXTS IK THE ALLEGHEKY RIYER DRAIK

AGE BASIK. 

The following measurements of the outflow from the lake in the 
unusually dry summer season of 1895 were made by E. C. Burns. 
The measnrenwnts of .July, 18!J5, were made by means of floats; the 
later measurements were all by current meter. Some fall exists in 
the outlet from the foot of the lake to the first dam, the lake outflow 
being probably unregnlated. 

IRR flS-04--16 
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Discharge of Chautauqua Lake Outlet, Jamestown, ;.V. Y., 18.9/5. 

[Drainage area, 190.6 square miles.] 

Second-feet I i ! Second-feetl 
Date. :Second-feet. per ~uare I Date. !Second-feet. perm~~~re 

! i m1 e. 
I 

July 18_- 83.9 0.44 I Sept. 2 46.3 0.24 

July 20_- 135.3 . 71 I Sept. 3 -- 80.4 .42 
I 

July 2L_ 42.7 . 22 I Sept. 4 64.2 .34 

July 22 __ 68.8 . 36 I Sept. 5 40.7 . 21 
! -

July 23_- 71.9 . 38 ,I Sept . 6 43.8 .22 
II -

July 28 __ i 53.6 . 28 
II 

Sept. 10 __ 43.8 . 22 

July 30 __ 98.8 .52 Sept. 13 __ 62.0 . 32 

July 3L_ 105.3 .55 

I' 

Sept. 18 __ 71.6 . 38 

Aug. 16 __ 106.1 . 56 !i 
Sept. 20 __ 41.8 . 22 

Aug. 17_ 78.2 .41 il Sept. 24 __ 68.3 .36 
I 

,, 
Aug. 18_- 87.9 .46 l! Sept. 26 __ 86.6 .45 I 

19_ -I II 
i 

Aug. 93.0 .48 Oct. 9 -- 47.8 . 25 

Aug. 20 __ 1 88.5 .46 Oct. 10 -- 43.0 . 22 

Aug. 2L_i 82.8 . 43 Oct . 1L_ 48.0 . 25 

Aug. 26 __ i 92.3 .48 Oct. 12-- 41.9 .22 

Aug. 
27- i 96.0 . 50 Oct. 13-- 34.6 I .18 

Aug. 28 __ 78.5 .41 Oct. 14 -- 47.7 .25 

Aug. 29 __ 62.4 . 32 
I 

Oct. 15-- 43.7 . 22 
I 
I Aug. ~o__ 88.2 . 46 Oct. 16-- a66. 0 

I 

.34 

I 
Aug. •JL_ 113.1 . 59 Oct. 17__ b 36.0 .18 

i 

a Strong wind down the lake. b Wind up the lake. 

Stream measurements have been furnished by F. \V. Dalrymple, 
C. E. 

-The following additional measurements have been made: 

I ~--1 

Date. 
· mile. 

Second-fe3t 
Second-feet..' per s9.uare I, 

-------~·----------1------ --- i 

~::~,:~e~9~\~; ;, : : : ! ~:~: ~ 2:: I 

a By R. E. Horton. Steel Street Bridge. Water surface 12.il4 feet below downstream corner 
right-hand abutment coping, on downstream side of bridge. 

MOXOXGAHELA RIVER DRAINAGE BASIX. 

)Ionongahela River rises in the central part of \Vest 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, 
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and the Cheat, which joins it just north of the Pennsylvania line. 
r:uder the direction of E. G. Paul the United States Geological Sur
vey is maintaining a station on the Youghiogheny, at Friendsville, 
}'Id., and one on the Cheat, at rneva, near :Morgantown, "\V. Va. 

YOUGHIOGHENY RIVER AT FRIENDSVILLE, :MD. 

Y oughiogheny River rises in Garrett County, JHd., 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 average fall of the stream for 19 miles above its 
mouth is about 2 feet per mile, but above t.his 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 \Vest 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: "\Vhikett, 13 feet; .Jacobs Creek, 10 feet; Smith
ton, 14 feet; Port Royal, 17 feet; Snyder, 16 feet; \Vest Newton, 20 
feet; Suterville, 22 feet; Buena Vista, 26.5 feet; Coulterville, 28.5 
feet; Boston, 29 feet; McKeesport, 28.5 feet. 

A measurement of Youghiogheny River was made October 13, 1892, 
with surface floats, at Ohiopyle, 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 discharg~ was found to be 106 second-feet. 

The station at Friendsville, ~Id., was established by E. G. Paul on 
August 17, 1898. The standard chain gage is located on the upstream 
side of the right span of the bridge and is nailed to the guard rail. 
The length of the chain from the end of the weight to the marker is 
20 feet. The initial point for soundings is a point 15 feet back 
from the face of the right abutment on the upstream side of the 
bridge. Measurements are made from the iron highway bridge con
necting the east and the west pol'tions of the village. ~.rhe 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. 

Bench mark No. 1 is a United States Geological Survey bench mark 
consisting of an aluminum tablet disk marked "1501," in the founda
tion corner st,one of the southeast corner of Friend's store. The 
elevation of this bench mark is 33.17 feet above gage datum. 

The obserYations at this station during 1!103 have been made under 
the direction of E. G. Paul, district hydrographer. 

In 1003 the following discharge measurement was made by E. (}, 
Paul: 

September 3: Gage height, 4.10 feet; discharge, 124 second-feet. 
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Mean daily gage height, in feet, of 1~ougllioyhfny River at Friendsville, JJid., fo1· 
}[11)3, 

- I ! I 

_____ Day. ___ __ Apr. May. June. July. Au~-~ Sept. Oct. ~-ov . . Dec. 

L _______________________ 5.00 7.f~O 7.50 ii.;~O -U\0 5.2CJ 6.20 4.40 4.20 3.70 .I B.OO 4.30 

2------------------------ 6.()(} 7.i)0 7.00 ;i.HO 4.\10 5.20 5.80 4.50 4.10 3.70 3.90 4.30 
3 ________________________ 6.80 7.40 (i.50 ,->.20 4.!10! 5.20 5.50 4.30 4.10 3.70 4.00: 4.30 
4 ________________________ 7.80 8.00 G.10 ii.20 4.!10 iJ.30 5.50 4.20! 4.10 4.00: 4.00 I 4.30 
5 ________________________ 6.90 8.00 5.80 5.20 4.90 5.30 5.50 4.30 4.00 4.20' 4.00 4.30 
6 ________________________ 6.30 1.00 5.8o 5.3o 4.so 5.401 5.40 4.3o 4.oo · 4.30 4.oo 4.m 

7 ______ ------------------ 5.90 6.20 5.80 ;).50 4. 70 5.50 5.30 4.30 4.00 4.50 4.00 4.30 
8 ________________________ 5.40 6.00 5.90. 5.80 4.70 5.50 5.20 4.20 4.10. 4.50 4.00 4.30 

!) ________________________ 5.00 6.00 !i.OO 7.00, 4.50 5.10 5.30 4.20 4.10 4.80 4.00 4.30 
10 ________________________ 5.20 5.80 6.00 6.80 4.50 4.80 5.40 4.10 4.10 4.60 4.00 4.30 
u ________________________ 5.80 5.20 6.:!0 6.40 4.40 5.00 5.50 4.10 4.00 4.5o 4.00 4.30 
12 ________________________ 5.70 5.20 7.00 6.00 4.40 5.20 5.60. 4.10 4.00 4.00 4.20 4.30 
13., ______________________ 1 5.ii0 6.00 7.50 5.60 4.40 6.00 5.50 4.10 4.00 4.30 4.60 4.30 
14_ _____________________ ..15.40 5.80 6.90 5.60 4.40 6.60 5.50 4.10 4.00 4.20 4.70 4.30 
15 ________________________ 1 5.2o 6.5o 6.oo 5.60 4.8o 6.8o 5.40: 4.oo 4.oo 4.20 4.90 4.m 
16 ________________________ 5.10 9.00 il.20 5.50 4.30 G.70 il.20 4.10 3.90 4.20 5.00 4.30 

17 ________________________ .').00 8.50 5.20 5.50 4.30 6.40 5.10:4.10 3.90 4.30 5.60 4.00 
UL_ ______________________ iS.OO 6.50 5.20 5.50 4.20 6.40. 5.20: 4.20 3.90 4.20, 5.;~0 4.30 
19 ________________________ ;"i.OO 6.20 5.20 5.50 4.20 6.20 · 5.10 • 4.30 3.90 4.10 I 4.90 4.30 
2()__ ______________________ 4.90 5.90 5.10 5.40 4.20 6.10 5.30 4.30 3.90 4.10 I 4.70 4.30 

2L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4. 70 5. 50 5. 10 5. 00 4. 60 6. 20 5. 20 4. 20 3. 80 4. 10 ' 4. 60 4. 30 
22 ________________________ 4.70 fi.50 5.80 5.30 4.80 6.00 5.2014.30 3.80 4.10 4.f>O' 4.30 
23 ________________________ ' 4.80 5.30 6.20 5.20' 5.00 6.30 5.10 4.20 3.80 4.10 4.50. 4.30 
24. _______________________ 1 u<o' ii.Io 8.2o 5.00 5.20 6.40 4.90 4.10 8.80 4.00 4.40 4.80 
25 ________________________ 4.90 5.00 8.00 ii.OO 5.30 6.40 4.70 4.20 3.80 4.00 4.40 4.30 
26 ________________________ 5.00 i\.20 6.00 4.90 5.40 6.EO 4.60 4.80 8.80 4.00 4.40 4.80 
27 ________________________ 5.30 5.~0 5.80 4.80 5.50 7.10 4.50 4.40 3.80 4.00 4.30 4.30 
28 ________________________ 5.70 8.00 5.50 4.80 5.30 7.40. 4.30 · 4.50 8.80 4.00 4.BO 4.30 
29 ________________________ 7.20 5.40 4.00 5.40 S.f'>(J: 4.20 4.40 3.70 4.00 4.80, 4.30 

30------------------------ 8.30 5.30 7.90 4.20 4.30 3.70 4.00 n4.80 4.30 
3L _______________________ R.!XI 5.20 ______ 4.30 i 4.20 3.£0 4.30 

a To top of ice remainder of year. 

Rating table fm· Yonghiogheny River at Frienclsoille, _;,lfd., fm· HJO/J ancl l:i!U. 

Fe<' f. 

3.6 

3.8 

4.0 

4.2 

4.4 

I . . . [, Gage 
Dischaige. height. 

'! ------~~~~---
Sccond-fet>t.·l Ft>et. 

12 ! 4.6 

45 4.8 

90 5.0 

150 

230 

.). 2 

;).4 

. . Gage . . ·~ Gage I . . I 
Discharge. height. I Discharge. : height. Disl~harge. j 

"''"";;~" I ';,:~ ! ~,~, .. ~~~~ F;:~ 8<<;·:~-:~d I 

464 5.8 1,372 8.0 3,880 I 

600 

770 

6.0 

6.5 

7.0 

1,600 

2.170 

2.740 

9.0 G,020 
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Estimated monthly disclw1·ge of roughiogheny River at Friendsville, J.1Id., for 
190.1. 

[Drainage area. 2!l.') sqt~are miles.] 

Discharge in second-feet. 

::\lonth. 
)Iaxinnun. :\Iinimmn. Mean. 

January 4 ')')•) '""",...;,...; 400 1, 3:~0 

February ---------- 5.020 600 2,110 

:March 4,108 6S:) 1,718 

April 2,/40 400 1,025 

::\lay - ---- ---------- ---- ---- l,()j() 1.)0 4/8 

June - ---------- - ------1 4, 4;)0 464 1,725 
July __ - -- ----- --- 1,828 1;)0 781 
August --- ------ ---- -----1 280 90 1G7 
September ----- L">O 25 78 
October __ ---------------- 464 2;) 148 

November It 1, 100 6;) 271 

a RiYer frozell No\"emher BU to .January 1. 

I 

! 

I 

Run-off. 

Second-
feet per De11th in 
square ' iu('hes. 
mile. 

4. ;)1 3.20 

I. 16 1.46 
;), 82 6.11 

3.41 3.87 

1. 62 1. 87 

;), 8.) 6.58 
2. ();) 

i 
3.06 

.57 . 66 

.26 . 29 

.. )0 .. )8 

. 92 1. 0:3 

CHEAT RIVE}{ ~EAH .:\IOHGA:\"TOW:N, '\V. VA. 

A c~~ble station was established .T uly N, 18DU, by E. <i-. Paul, at 
Uneva, near 2\lorgantown, ,V. Ya. The cable \Yas moved about 1 
mile downstream, to secure a more satisfactory cross section and 
better facilities for observing gage heights, on .July ~li, 1f!Ol. An 
inclined timber gage was established at the present station August 
21, 1902. It is located ~15 feet below the cable awl is inclined up to 
G.5 feet, above which point readings are taken on a vertical timber 
spike<l to an ash tree. The station is l()(~ate<l 7 miles from :Morgan
town and 1 mile below IeeH' ferry bridge. Diseharge measurements are 
made from the cable secured to a sycamore tree on the right bank an<1 
timber supports on the left bank. The channel is straight for about 
800 feet above and 1,:?UO fpet below the station. The right bank is 
low and liable to overflow; the left bank is high. The be<l of the 
stream is of roeks and gm vel and the eurrent is sluggish. Tlu! bench 
mark is a mat·k on the face of a san<lstone rock at the edge of the 
road, 20 feet <1ownstream ctll(l :Jt) feet back from the gage. Its eleva
tion above gage datum is ~1.1:) feet. 

The observations at this station during 1!10:3 have heen made uwler 
the clireetion of E. <J. Paul, district hydrographer. 

In 1~103 the following discharge measurement was made by E. G. 
Paul: 

September 1: Ciage height, 2.:~0 fePt: dis,·harge, G'S2 second-feet. 
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Mean daily gage height, in feet, of Cheat River near Jl!Iorgantozun, TV. Va.,for 
190J. 

Day. 
1 

Jan i _""":_I Ma.· Ai•· 
1 
'Iay I.June July ! Aug Sept ]oct :Nov Dee 

}_ _____________________ B.95 6.15
1

10.55 3.70_1 B.15 j 3.25,15.6512.25 2.25 1.40' 1.50 1.85 
2__ __ __ __ __ __ __ __ __ __ __ 3. 75 6. 40 {i.\li"> 3. t'O ~UJ5 I 2. 95 5. 25 2. 80 2. 20 1. 40 1. 5!l 1. 85 
B ______________________ HUO 1.35 5.60 B.t'O B.o:J 8.00 4.10 2.70 2.15 1.40 1.50 1.90 
4 ______________________ ~1 .\:!0 9.20 4.\JO 4.0i 3.::o 2.70 iU55 2.50 2.00 1.40 1.50

1 

1.90 
5__ __ __ __ __ __ __ __ __ __ __ G. m s. 80 4. 55 5. ::Jii a. 25 2. 50 3. 85 2. 35 1. 80 1. 55 1. 55 ' 1. so 
6 ______________________ 5.W 6.B5, 4.50 4.60 

1 

3.0ii 2.50 4.60 2.10 1.80 1.85 1.75: 1.80 

7---------------------- 4. 80 5. B5 I 4. 'ji) 4. 4.') 2. 1:0 3. 50 3. 9.') 2. 30 : 1. 70 1. 85 1. 90 I 1. so 
i\ __ ---- ------ ---------- 4. i!,') 4. 80 7. 10 6. {ii) 2. 75 5. (;5 3. 70 2. 10 1. 70 1. 70 2.13 ' 1. 75 
9 ______________________ 8.6o 4.{)() 8.25 8.35 2.7o 4.e5 3.2o 2.1o 1.10 8.o5 2.o'j I 1.1o 

10 --------------------- 3.30 I 4.10 6.U5 6.45 2.55 8.!l5 2.95 2.00 11.80 8.10 I 1.90 II 1.75 
11__ ____________________ ~-.o~.~ 

1 

8.951 5.70 5.4ii 2.50 3.60 8.45 1.9511.80 2.65 · 1.8.') LEO 
12 ______________________ : u .u 5.05 I 5.30 5.05 2.50 4.EO B.95 1.90 1.75 <> 251180 I 1.65 
13 ______________________ 1 4.90 5.75 4.95 4.95 2.35 6.80 4.75 1.00 1.65 ;:10 1:751 1.80 

iF::·· ~<<I ~£, {f~ ~·~ J~ ~·~ ~·~ ~E i•~~ !E ~·~ ~~ i ~:E 
19 ______________________ ~ 3.20 4.8.5 3.40 4.95 1 2.20 a.70 3.20 1.80 2.00 2.05 4.15 2.00 

20 .. ------------------ __ ' 3. 00 4. 75 3. 25 4. 40 2.10 3. 5~) 4. 05 1. 85 2. 55 2. 35 3. 25 2.10 
21._ ____________________ 3.40 4.15 4.35 4.05 2.05 4.85 4.30 1.80 2.05 2.20 2. 75 4.CO 
22 __ __ __ __ __ __ __ __ __ __ __ - 3. 80 4. 00 5. 20 3. 90 1. 95 4. 55 3. 45 2. 50 1. 8.'> ;UO 2. 50 3. fO 
23 ______________________ 1 3.65 3.60 7.80 8.65 2.30 4.65 3.05 2.15 1.70 2.00 2.50 I 1.1.45 

:~~~:::~::::~~:::::::~:+ :::~ ~:~~ ~:~~ :::~ ~:~~ :::~ ::~~ ~:: ~:: ~:~ ::~ ~:~~ 
26 ...... ----------------! B.15 B.70 5.35 3.55 5.30 3.70 2.30 1.70 l.f>(J l.f35 2.25 5.35 

27---------------------- 3. 20 3. 95 4. 60 4. 05 ~- 4~ I ~- ~ 2. 20 1. 10 1. 50 I 1. 10 2. 05 4. 05 
28 ______________________ 6.15 11.:30 4.20 3.80 a.Oa 

1

3.15 2.00 1.75 1.5011.10 2.05 3.5::> 

29---- ---- ---- ---------- 8. 50 I------ _I 3. 80 3. 55 4. 30 8. 50 2. 00 1. 75 1. 50 1. 70 1. 90 3. 15 
ao _____________________ 8.65 ' 3.70 3.30 8.85

1

7.85 2.05 1.75 1.40 !1.60 _1_._oo ___ l 3.15 
31.------------ ---- ---- 8. 16 -- ----- 3. 70 3. 60 ------ 2. 00 2. 25 -- ---- i 1. 60 2. 85 

I 

KA:XA,VIIA RIYER DRAINAGE BASI:X. 

Kana~wha River flows north through \Vest Virginia, joining the 
Ohio River at Point Pleasant, ,V. Va. In its upper eourse it is knmvu 
as Xew River, which rises in 'Yatauga, Ashe, and Alleghany eoun
ties, ~. C. The area of the latter two counties is comprised wholly 
vl'ithin the drainage basin of New River; their boundaries, being 
along the mountain ridges, form the divides between the drainage 
basin of this river and Yadkin River on the east and of Holston River 
on the '\vest. The general direction of the river is northwesterly. 
At first the upper tributaries have a general northeasterly and south
westerly direction, draining narrow valleys of the Greater Appalachian 
Valley in Virginia. The main river cuts the Alleghany fronts just 
be low Pearisburg, Y a., and the remainder of the drainage area is 
confined to the State of 'Vest Virginia. For some distance the basin 
divide follows the State line between Virginia and \Vest Virginia, both 
north and south of the point '\vhere the river pierces the Alleghany 
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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 X ew River are Little River, which 
empties near Radford, Va., and the Greenbrier, which rises in the 
eastern part of \\~est Virginia and joins the New at Hinton, \\~. Ya. 
The following is a list of the stations maintained in this drainage 
basin by the rnited States Geological Survey, under the supervision 
of E. G. Paul: Xew River at Fayette, \Y. Va.; Greenbrier River at 
Alderson, ,V. Ya.; New River at Radford, Va.; Xew River near 
Oldtown, Ya. 

NEW RIVER AT FAYETTE, 1V. YA. 

This station, established by C. C. Babb and D. C. Humphreys July 
29, 18fJ5, is located just below the mouth of vVolf Creek, on the high
way bridge of one span at Fayette, \V. Ya. The wire gage was located 
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 right bank, 
downst:t'eam 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, clown
stream side, 52.1:3 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 Chesa
peake and Ohio Railway station, 58. G2 feet above the zero of the 
gage. A temporary bench mark, established when the chain gage 
was installed, is the top of the bottom plate of the plate girder 0. 5 foot 
south of the gage box. Its elevation is 52. G3 feet above gage datum. 
The channel is straight above and below the station. ~.rhe cur
rent is swift and without, obst,ructions, except for immense bo~wlders 
in the bottom. The banks are high, rocky, and not subject to over
flow. The bed is constant in section. The observer is J. R. Durrett, 
a clerk iu the store at Fayette, \Y. Ya. The station wa~ discontinued 
May 22,. 1901. On August 11, 1D02, it -was reestablished. On N ovem
ber 20, 1803, a standard chain gage vms installed by \V. C. sa,vyer. 
It occupies the same position as the old wire gage, which it replaced, 
and it has the same datum. The length of the chain from the end of 
the weight to the marker is 59 feet. 

~rhe obsernttions at this station during 1D03 have been made under 
the direction of E. G. Paul, district hydrographer. 

In 1903 the following discharge measurements were made by E. G. 
Paul and \Y. C. Sawyer: 

September 21: Gage height, 0.20 feet: discharge, 3,968 second-feet. 
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. Jiean claily gage height, in feet, of Sew Rire1· at Fayette, TV. Va., for lUW. 

Day . I Jan: I Feb I ":·· "~p~ i )!ay.l June i July ! Aug Is~"': Od IN 0' Dec. 

1 __________________ 6.10 I 8.02' 21.60 \1.\MJ I 11.20 5.70 7.70 6.7011.75 i 1.:35! ].:3(1 0.20 
I I , 

z __________________ 8.40' 7.UH' 15.m \1.711, (1.8.5 6.10! 6.40 7.70 1.75 1.25, 1.45 I .10 

3 __________________ 17.20 7.45 12.10 \~.·~~~ i ;u~~ 5.ti.5' 5.55 7.40 1.1'1~, 1.~~ 11.5~ I .oo 
4_ _________________ 15.10 1 ]].()() \J.I~I •'-'.bO, .l.b 5.:30; 5.75 5.90 2.~;) 11.:'3~ 1.=-~ 1 .90 

5 __________________ 7.60' 17.70 I'.!Kl ti.::11 11.111 i .'i.l-'0 15.!5516.30 l.HO, 1.2<J, l.uu 1.00 

6.----------·------ 4.30 11.10 ti.70 ii .. '-~11 10.:~"'! lU0,;).3~J/o.50 1.7ii 1.25(1.4;) .\J5 
7 __________________ 4.80 9.30 6.:30 7.1U ll.lll j 9.50 5.0.'i 6.80 l.f\5 1.85 I 1.85 .90 

8 __________________ 4.10 8.00 8.10 10.10' \l.20 ~-(~ 15.0D, ~-~0 1.\l;) 1.45 1.55 J.IJO 

9------------------ 4.00 7.20 \J.m, 12.\101 \U31 I i.\l;) 4.80 n.SO 2.10 1.5;) 2.CJ.'i 1.10 
1() _________________ H.75 6.40 ll.:~o 1 H.nOI 9.!!0 1 7.70

1

4.80.5.50 2.05j:3.ti5 Uill .!!0 
11 _________________ iUlll 5.40, 11.1).1 8.70 ·

1
. 9.70 ti.80 4.8513.00 2.\15. 3.0ii 1.:!ii .75 

' c 4" • 6 20 3 u- 1 1 ,.;- · 2 ~- 1 12 .. ----------------! :-3.10 i 8.00 I 10.811 li.liO: \!.20; l. OJ I . . OJ •• a I ••• a .5,-l .55 
18 __________________ 1 :~.15 i 11.00; 10.:~) 5.50 \1.05 j 6.~ I 8.~? I ~-9~ ~-1~! :·6.') 1.4i) .i:lO 
14_ _________________ i :?.\lO' \!.20' 9.;)(): \J.tiO' .'-\.75 'I 6.1;) 9.8;j I ~.Oi) 2.0;) 2.4.5 1.40 .15 

li) ------------------: 2.80' 10.20 \!.:30 11.20 •".CO 6.ti5 110.10 2.!:15 1.95 2.05 1.65 .10 
16 __________________ 

1

• 2.8> 1
1

11.40 j s.m 10.10 7.1!5 ii.H::J :w.oo 2.35 1.80 ~ 1.7511.55 .10 

17------------------ :-3.40 12.20 7.1ill 8.70 i 7.7•i I 5.t~5 IJ.BO 2.15 2.05 i 1.i'i5' .\)5 .05 
18 __________________ :-3.55; 17.20 7.;)0. 8.1(1 · 7.HO 4.il0 7.10

1
2.05 2.20! l.~W .00 

19 __________________ il.KO I. 10.60 ().()(). 7.60. ti.70 4.1'0 5.70 2.00 2.15 I 1.4511.40 .00 

~~~~~~~~~~~~~~~~~:j ~:~: ~:~~~. ~:~~~I ~:~::I ~:~~; ~:~~I:::~ I~:~~ 1:;~' ~:~~~! ~:!~ :~ 
22 -------- - ----- ---- 4. 20 8. 60 ;), I I( I i 7. 70 ;j, HO I 4. 75 5. (),') • 1. 90 2. 5;) I 1. 35 1. 60 1. 20 

23 .... --------------• 4.:'35 ~7.00 22.40 I 7.1Kl 5.801 5.00, 4.8511.\J5
1

l.o;) 
1 

1.6;) 1.251· 1.20 
24_ _________________ 7.80 6.50 Bl.l'll. li.71J 5.70 5.6513.75 • UJO 

1 
1.5.') .\15

1 
.PS UlO 

25 · 4.ti0 5.80 Hl.70 7.801' 5.001 5.40,H.70il.\J011.45 .70 .IJ:J UJO 

22~1<_ :_ :_ :_ :_ :_ :_ :_ -_- -_- :_ :_ :_ -_- -_- -_-:_:_I ~·.~~~~ :, .. 6l~o1 , 1'1.:. ~. 
0
o 

11

:·. ()(srJ1 4. 7:> . 5. 60 a. 70 2. m 1. 50 
1

1. 25 . 85 1 1. 20 
" .. " , .. 4. 10 5. 7o ; a. 20 2. 1n 1. 55 . 1. 45 ! . 75 1. zo 

28 __________________ ' 9.30 \!.till 8.80 j 12.~5~ 3.80 7.10' 8.20 2.05 1.4;) 11.45 .65 l.BO 

~~:::::::::~::::::::1 ~~:::~ ::::::-1 ~:~~:I~~:~~ ~~:~~ ~1~:~ ::~~ ::~ ~:·~!I~:~~ :~ li ~:~~ 
31_ _________________ 1:~.04 1 

______ 10.10 5.30 !------- 6.30 l.HO ------~1.35 ~.------~ 1.60 
I I ___ _j_~----__ '----'---- ·---'--~ 

GREEXBRIER RIVER AT ALDERSON, vV. VA. 

Greenbrier Hiver rises on the western slope of the Allegheny Moun
tains, in Pocahontas County, \V. Va., and flows in a southwesterly 
direction, emptying into X ew River near Hinton, Summers County, 
\V. Va. The station was established by C. C. Babb and D. C. Hum
phreys, at Alderson, \\~. Va., :?1 miles above Hinton, August 1, UW5. 
Greenbrier River receives many short, tribt1taries from the Allegheny 
Range, and fimvs for the most part through a broken, hilly, and moun
tainous country well covered with forests. The station is located one
half mile above the month of .Jiuddy Creek, on the county bridge at 
Alderson. The \Vire gage was located in the third panel of the second 
span, downstream side of the bridge. 'rhis gage was referred to three 
bench marks: The first, on the upper end of the coping of the first 
pier from the left bank, :?1. 7 5 feet above gage daturn; the second, on 
the upper end of the bridge seat of the left-bank abutment, :?1. 61 feet 
above gage datum; the third, on the stone foundation of the water 
tank of the Chesapeake and Ohio Railway, 23.4:8 feet aboye gage 
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datum. A temporary bench mark has been established on the lower 
end of the third floor beam, in the st>cond span from the left bank. 
Its elevation is .:2:2.-17 feet above gage datum. On November ~0, Hl03, 
a standard chain gage was installed by \Y. C. Sawyer. It oceupies 
the same position as the wire gage which it replaced and its datum 
is the same. The length of the chain from the end of the weight t)o 

the marker is .:27.81 feet. A new l1ench mark, to \vhich this gage is 
referred, is the top of the water table at the northwest corner of the 
:Jlerchants' Grocery Company building. Its elevation is :H.'ll feet 
abo,,e gage dat-um. The bridge consists of four spans JiJ.S feet long. 
At ordinary stages the water flows in two channels, between which is 
an island (jQ() feet long and 75 feet wide. The initial point for sound
ings is the center of the pin on the downstream side of the bridge, 
on the left bank. The banks are high and not subject to overflow. 
The bed is of rock and gravel am: fairly constant. The observer is 
\V. J. Hancock, merchant at Alderson, \Y. Va. 

The observations at this station during 19Ji3 have been made under 
t,he direction of E. G. Paul, district hydrographer. 

Discharge mea:·mre11wnts of Greenbrier Rira at Alderson, Hr. V'"a., in J[JO.i. 

Date. Hydrographer. Gage 
height. Diseharge. 

·----------------------- ~--- -

Septem her :21 _ 

November lG _ 

Paul and Sawyer _________ _ 

W.C.Sawyer _____________ _ 

Feet. Secoud-jeet. 

2.03 

1. 73 

373 

130 

.Jiean daily gage lteigllt, in feet, of Greenbrier River at Alder·son, TV. Va. ,for J[J03. 

Day. Jan. FelJ. }lar. Apr. May.
1

June. .July.iAug.ISept. Oct. Nov. Dec. 
I I 
-~~-

L ______________________ ~.2S ±. H:Z 10. (I() :-l .• 5:> B.±O I 2.50 3.33 1. 9;) 1.93 1. 65 1.70 1.60 

;.?_ ---------------------- :?.3\J ±.1!1 5.1'H 3.30 8.1;') 3.10 2.90 2.25 1. 75 1. 70 1. 65 1. 65 
iL _________________ · _____ \J. \J± ±.50 I ±.46 a. 17 2. !l.i 

. 
2.70 2.65 2.45 1. 73 1. (i;') 1. 65 1.70 

±_- 7.22 7.±:1 3. 9B 
I 

il.l7 ;2. 80 2.50 2.±7 2.33 1. 73 1. 65 1. 65 1.68 - - - - - - - - - - - - - - - - - ~ --
I 

5_- :>.m H.n± 3.50 I 3.:3;) 2. 7:> 
I 

2.&-: 2.80 2.05 1. 73 1.60 1.65 1. ();j ------------------ I I 

()_ 4.48 5.82 3.25 3.ilH 2.65 2.30 2.50 1. 98 1. 68 : 1. 60 1. 70 1. m~ ---------------------

·----------------------- 3.82 ±.3.'i :3.10 a.:..'(J 2.:i5 3.30 2.65 1. !J2 1. 63 1. 65 1.70 1. 65 

8_ ---------------------- 3.50 8.65 8. 40 8. t;;~ 2.:>7> :i. 70 2.80 1. 37 I. 58 1. 6i) 1. ';'0 1.60 

H_ -- ------------------- 3.15 3.50 7>.1:2 :). f•i 2.:)0 4.15 2.55 1.82 1. Hi3 1.65 1.70 1. t15 
1iL ______________________ 13.00 8.25 i).-!7) :).00 2.±5 3.50 2.38 UlO l.ti8 l. ti5 1.6.5 1. (j,j 
lL _____________________ 2. 5.) 

I 
3.m ±.no 4. 25 2.40 8.45 2.20 1.1'3 1. 63 1. 65 l. 65 1. 68 

12__ ___ 2.87 4.10 ± .. ~.5 H.60 2.H5 :3.98 2.15 1. 45 1. GH 1. 70 1. 6.5 1.70 ------------------
! 13 ___________ ------------ i~. \!3 ±.t'il ±.(i(l 3.40 2.80 8.50 2. 75 2.28 1. 58 1. 90 1. 65 1. 60 

14_ ---------------------- i?.£18 4.10 .J..lH 3.H:i 2.25 3.10 3.25 2.1H l. 58 1. 80 1. 75 1. 68 

15 _____ ------ ---·-- ------ 2.55 3. 7:1 B. 7:i a. 50 2.25 2. 92 :-J.lO 1. u:3 1. 53 
I 
l. 80 1. 65 1. 68 

16 ___________ ------------ 2.±:) I 

9.15 3.±5 3.53 2.20 2. 75 2. 70 1. 7il l. 58 1. 80 1.65 1.60 I 
i 

17. --------------- 2.G:3 111. 3'2 3.20 3.50 2.17 2. 70 2.45 1.7B 1. 71 1.7'0 1. 70 l. ti8 
I I 

18_-- --- 2.6.5 :5.90 3.00 3.30 2.15 2.50 2.:10 Lfi5 l.!Ja 1.75 
I 

1. 75 1. 70 

19.---------------------- 2.68 I 4.6.5 2. 90 B.30 2.07 2. 40 2.20 1.68 l. 98 1.75 1.80 1. 65 
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3Iean daily gage height, in fed, of Greenbr1~er Rtver-, etc.-Continued. 

I I 

_D_a_y_. ___ , .Jan.

1 

Feb. Mar. ~p~r. ~ay . .June . .July. Aug._:::_~.~~~ Nov. Dec. 

20_ _ 2. 52 1· 3. 90 2. 7:> a. I.> 2.10 2. 30 I 2.10 1. 73 1. 96 1. 7.> 1. so 1. 60 
2L ______________________ 2.:>0 3.50 2.70 :U.) ~U)5 2.22 · 2.05 1.68 1.93 1.80 ll.90 1.70 
22 _______________________ 2.GH 3.40 3.:~ H.30 2.05 2.12 1.80 l.f5 1.90 1.80 · 1.&> 1.80 
23 _______________________ 2.78 1.68 1.88 1. 85 1. 75 1.8:) I 

.24_------ ------ ---------- 2. j;) 

25 _______________________ 2.65 

26_______ _ ___ ______ __ 2.GO 

27----- ------ ------ ------ 2. 58 4.00 6.10 
28 _______________________ 3.38 3.5'i 4.90 
;29 _______________________ 6.50 3.:30 4.10 

'30_ ------------ 6. 92 a. m 3.G5 
:BL ______________________ 6. 50 il. 4;) 

1.68 

1. 6;') 

1.65 

1.80 

1. 70 

1.68 

1. 75 

1. 75 

1.75 

1. 80 ! 

1. 80 

1.78 

2.10 I 2.18 1. 76 I 1.48 1. 65 1. 75 1. 75 
3. 30 ! 2. 3.5 1. 75 1. 45 1. 6.') 1. 70 1. 75 

~:~I~:~~ ~:~~I~::~ I~:: 'I~:~~ ~::'I 
2.50 l ______ i 1.9511.931------ 1.70 ~------
--- -

NE\Y RIVER AT RADFORD, VA. 

1.88 

1. 87 

2.00 

2.10 

2.07 

2.00 

2.00 
2.20 

New River rises in \Vatauga, Ashe, and Alleghany counties, N.C., 
.and flows in a northwesterly direction into \Vest 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 \Yestern Railway station. It was established 
by D. C. Humphreys August 1, 1898. The gage used was erected by 
the L"nited States \Veather 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. On account of the inaccessibility of the 
\Yeather Bureau gage, a wire gage was put in February 23, 1900, the 
-datum being the same as that of the old gage. On December 1, 1903, 
the old wire gage was replaced by a standard chain gage which was 
installed by \V. C. Sawyer. At this time the gage datum 'vas lowered 
3.41 feet. The length of the chain from the end of the weight to the 
marker is 87 feet. The observer is T . .JI. Brady, saddler and har
ness dealer. The channel is straight for several hundred feet above 
·and below the station a,ll(l has a width of 580 feet at ordinary stages, 
broken by five piers. At high water its width is about 1,200 feet. 
·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 m·erflow for about 100 yards, but all the water must 
pass under the bridge, which is about 85 feet above low water. 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. 

Bench mark No. 1 is the bottom of the lowest horizontal brace con
necting the tvvo cylinders, the elevation being 3.88 feet above the 
gage datum. Bench mark X o. 3 is the top of the lowest horizontal 
brace on the west side of the bridge :2.5 feet south of the north\vest 
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post of the bent nearest the river on the right bank. Its elevat~ion is 
22.65 feet above t,he nmv gage datum. Bench mark No. 3 is the 
northlvest corner of the top of the stone under the seventh post from 
the Tight bank. Its eleYation is l 8.5-± feet above the new gage datum. 

The observations at this station during 1903 have been made under 
the direction of E. G. Paul, district hydrographer. 

Discharge measurenwnts of New Rirer at RadfmYl, Va., in 1903. 

Date. H~·drographer. I Gage 
height. Discharge. 

Feet. 1 Second-feet. 
March 2L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E. C. Murphy _______ _ 1.45 5,214 
September 23 ________________ Paul and Sawyer . 13 2, 106 
November 30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ W. C. Sawyer __ _ (/ 3. 21 1, 212 

a Gage datum lowered. 

_.v[ean daily gage height, in feet, of Xe11· Rire1· at Rac~ford, Va., for L90J.o 

Day. J '"" !, }'e b. ! Mar.! Apr ·I, May .
1
,J nne. July. Aug ·I Sept. I Oct. Nov. Dec. 

-;----. ----~~~~-------- ~; 0.00 :, 6,30 :, 3.10 I 1.40 ~~-.-; ~~;0 1-;,;~~; =~.10 0.20 0.50 
2 _________________ 1 

.()() .90
1 

4.50! 2.40 1.20! 1.:50 1.401: 2.40 1.10 - .10 .30 bi3.?i0 

a____ 4.70 .oo I 3.20 ·~ 1.90 1.20 
1 

1.50 1.00 1.80 .90 - .IO .Bo 3.4o 

:.l. 40 0 00 ' 2. 30 2. 90. 1. 20. 1. 40 0 ~() 1. 50 1: . 70 I - .10 I' . 30 3. 40 
2. 8() ;~.50 1. 5() • 4. 00 

1

1.1() 1. 40 . ~() 1. 30 . 70 I • 00 . 4() 3. 50 

() ______ ----------- 2.40 2.00 11.80 3.t:O 1.10 1.::30 2.00 1.00 .70 I .00 .80 8.50 
7 __________________ 1.90 ~. 1.so 1.:w I B.50 · 1.00 2.oo 1.60 II .80: .6o .10 .5o 8.50 

8- - - -- - - - - - - - - - - - -- 1. GO I l.(j() ' ]. 20 I B. 20 11. 00 ' ]. 90 1. BO . 70 'I 0 60 1. 85 . 50 3. 40 
9 __________________ I 1.40 1 1. 40 ~. 1. oo a. 40 , 1. oo 

1 

1. 90 1. oo 1 • 50 . . oo I 1. 50 . 40 3. 40 

lo __________________ u~o 
1 

1.ao i J.?iO a.oo 1.00 I 1.80 1.00 .50 1.10 1 .80 .80 ~--~0 11 __________________ 1.UO · 1.2011.80 2.40 ·1.00 1.60 .~0 .50 .70 .60 .20 

12---- --- 0 ~0 2. ~0 2. 00 2. ~ I l. 00 I ]. ~0 ' 1. 50 I . 40 0 60 . 50 . 30 B. 00 
1:3_______ .~0 2.40 1.90 1.o0 I .90 1.;J0 1.+0 .40 .W .40 .80 3.10 

lL . w 
1 

1. ~o : 1. .~o I 2. 40 . go II. 50 1. 40 .1lo I . so . 20 

1 

. 20 B. 20 
Hi______ .tiO 1.50' 1.60 2.80 .80 1.40 2.00

11 

1.10 .EiO .10 .20 B.10 
16 __________________ .iio 1.:1o 1 J.GO 2.90 .so 1.ao I.4o 1.00 .:>o .oo 

1

. .30 8.m 

)7____ ,;')()'~.50 1.40 I 2.00' .80. 1.20 1.20' .90 3.40 I .10 .80 B.OO 
18__________________ .5o 4.BO, 1.20! 1.60 i .70 1.00 1.00 .oo 1.so 1.00, .40 a.oo 
19________ .50 B.20 1 1.00. 1.60 .70 I .90 1.00 I .70 1.20 I .70 .70 2.90 

20 .. ----------------1 .40 2.00 1.00 l1.50 .6o .~<O .00 .80 1.00 'I .40 .70 a.oo 
2L______ .tiil 1.W .90 1.ii0' .60 .60 .70 .70 .80 .BO .60 B.20 

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

1 :~~ :~ :~~ :: :~: :~ :~ ;!:~~: 
24 __________________ 1.m 1.20

1 

9.10 l1.4o .60 .60 .40 .5o .1o i' .1o .2o :3.7o 

25____________ ],()() 1.00 I, 4.20 1.50 i, .60 .60 .40; .50 .10 .10 .40 3.1i0 

26.___________ .llO UIO 2.90 11.50, .1'0 .'iO .40 .40 .00 .

1 

.00 .BO 8.60 
27 __________________ .!JO 1.00 2.fl0 I 2.30 .~0 1.40 .40 .80 .00 .00 .20 3.60 

2/l____________ .\lO 2.4() 1.80 1.90 1.00 +.BO .HOI .BO .00 .00 - .10 :3.40 

2H _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 00 i :· ~0 
1

1. ~~) 1. m :~.110 I . HO . 20 .00 . 00 - .10 B. HO 

:)11-_-_-_-__ -_--_-_-__ -_-~---_-_-__ -_-111..~:)) •. oo' l.;Jd 1.20 2.ii0 .:lO I .BO - .10 :!~ .w ~:: --.. --~--~-"''-=~ 4.00 1------l].(i() ~--~ .60 .70 ~ 
"TheH' gage heights are in error from 0.1 to 0.2 owing to stretc-h in the gage wire. 
7, ctage datum lowered 8.41'. 
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~EvY RIVER NEAR OLDTOvYX, VA. 

This station, like those on tht• X orth and South forks of New River, 
\Vas estahlishe<l to ai<l in the hy<lrographic investigations undertaken 
by the "G nited States Geological :-;m·vey in the southern Appalachian 
area. It was established July :n, 1DOO, and is located about :2 miles 
west of Oldtown. Oldtown is ;)() Illiles from the railroad at l\Iount 
Airy, N. C., and D miles from a branch of the ~orfolk and \Vestern 
Railway, and can only he reached by private conyeyance. 

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 ~o placed that the zero mark is next the 
hank, the distance from tht~ im]px on the wire to the end of the weight 
being 1G.1 feet. The initial point for soundings is on the right bank 
and the measurements of discharge are made from the ferryboat. 
The channel above and below the station is straight and the current 
s·wift. The right bank is high and rocky and is never submerged, hut 
the left bank is lower, and at times floods cover it for a considerable 
distaiice. 

Sinee 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 deerPase in the gage reading, and vice 
versa. This is true of all fignn's for gage heights for this station pub
lished in \Vater Supply Papers X o:-;. ±8 and (j5. 

This rectification was made by subtracting all observed gage heights 
from 7. H 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 1818, when the river rose some ± or 5 feet 
higher. Owing to the inaccessibility of this station, no meashre
ments of the flow were made during Hl02, though t1aily reeords of the 
stage of the surface haye been maintained. The station was discon
tinued :\larch 31, 100:3. 

The observations at this station during 190i3 have been made under 
the direction of E. \V. J\Iyers, district hydrographer. 

In Hl03 the following discharge measurement was made by E. '\V. 
3\Iyer:-;: 

February 6: Gage height, 1.70 feet; llischarge, 0,533 second-feet. 
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J[erm daily aaue height, 1'n .fprf, nf _;_Yeu· Rirer neor Oldfmc11. Va., for 1[108. 

.Tan. FelJ. '1 ::\Iar. Day. Jan. 
1 

Feb. 1 :\far. Day. 
I 

Jan. Feb. Mar. 
I 

----------- ____ , 

]_ ____________ 1.61) 1.:20 I 4.10 12 ____________ 0.£0 2.f0 2.10 2:1 ____________ 1 O.!lO! 1.40 4.j0 

2 _____________ 2.!10 1 1.10 '· 2.W! VL ___________ .~lO, 2.40 I 2.00 24 ____________ 
1 

.!lO 1. 1.20 j4.80 
:L ___________ 1 :ulO I 1.::0 1 2.10 

1 

14 ____________ .!lo 1.00 · 1.so 
1 

25 ____________ .no 1.10 a.oo 

4 _____________ I :!.40 1.40 1.80 , 1!'\ ____________ .rlfl 11.6:! 1.60 .126 ____________ UKl l.W :!.40 

ti _____________ l.ilO a.oo u;o HL__________ .!lO 1.50 I l.i"JO 1

1 

27 ____________ 1. w 1.:20 z.oo 
() _____________ , J.;j() I 1.80 I J.:iO! 17 ____________ .!lO ii.40 1.50 28 ____________ UlO :2.!10 ].(j(J 

i------------- 1

, 1. HO ' 1. ;,II 1. j/1 I 18------------ i • 90 :u:o I. 40 ~------ ------ 1. 40 TdiO 
s _____________ 1.10 J.(:o 1.60 1il ____________ 

1 

.no 2.20 1.20 ao ____________ um H.Jo 

!) _____________ .flO l.W 1.70, 20 ____________ 1 .!lO 2.10 1.20 3L ___________ 1.30 2.20 

]() ___ --------- .!lO ', l.NI 1.1'0 I 2L ___________ .00 1.80 1.40 I 

n_____________ .oo 1.70 2.40 22______ .!lo, 1.;,o 1.70 I 

C'C~IBERT ... AND RIVER DRAINAGE BASIN. 

Cumberland River rises in the eastern part of Kentucky an<l 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-central part, again enters Kentucky in Trigg County, flmvs 
across the State, and enters the Ohio River at Smithland, about 15 
miles above the mouth of Tennessee River. The gaging station on 
t,his river is located at 1'\ ashville, Tenn. 

CTl\IBERLA~D 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 +46 feet, is on the slope of the bank and consists of timbers 
embedded in the ground, bearing an iron strap, into which the mark
ings are cnt. 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 ~.remper
ance Hall, painted on the stones in white with black markings. In 
addition there is a Yertical 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 cor1wr of Temperance Hall, on Broad street, near Front 
street, is 52 fN·t aho,~e the zero of the gage, and 3iW.6 feet above mean 
sea 1eve1. The highest observed water 'vas 55.3 feet on January 22, 
1882. TJw lowest occurred on October 15 and Hi, 1818, at a gage 
height of -0.4 foot. The danger line is at 40 feet. 

Records haTe been kept for a number of years hy the United States 
'V <'ather Bureau, from which readings previous to those here pub
lish<~<} may lw obtained. 
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The observations at this station during 1903 have been made under 
the direction of )I. R. Hall, district hydrographer . 

. 1t!ean daily gage height, in feet, of Cumberland River at .;.Yasln·ille, Tenn. ,for 1903. 

4.00 i 5.00 

3.so I 4.60 
3.80 4.:30 
3.60 I 3.90 
3.60 i 3.80 

8.2o 1 :3.90 

a.1o I 3.70 
3.00 I 3.60 

l\IISCELLANEOUS MEASUREMENTS IN CUMBERLAND lUYEH, DRAINAGE 

BASIN DURING Hl03. 

Cumberland River 'vas measured 500 feet above wagon bridge near 
'Villiamsburg, Tenn. The bench mark is top of upstream end of 
third crossbeam from left-bank end of main center span of bridge. 
On October 23 the water surface was 38.18 feet below the bench mark 
and the discharge was ±-± second-feet. 

-
TENXESSEE RIYJ1~R DRAINAGE BA8IN. 

Tennessee River is formed by the junction of the French Broad and 
the Holston about-± 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, Cl'Ossing Tennessee and Ken-
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tucky, and enters the Ohio RiTer 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 T-ittle Tennessee rivers. Hiwas
see rises in the northern part of Georgia and flmvs into the Tennessee 
about 30 miles above Chattanooga. Its principal tributaries al'e the 
Okoee and the Nottely. I.,ittle Tennessee River rises in the northern 
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 
N olichncky. Holston River rises in the western part of Virginia. Its 
principal tributary is \Vatauga River, into which stream Roan Creek 
enters. During 190a the rnited States Geological Survey maintained 
the following stations in this basin under the supervision of J\I. R. Hall, 
district hydrographer for this section: On the Tennessee at Chatta
nooga, Tenn.; on the Toccoa (Okoee) near Blue Ridge, Ga.; on the 
Okoee at 1\IcCays, Tenn.; on the Hiwassee at Reliance, Tenn.; on the 
Nottely at Ranger, N. C.; on the Hiwassee at Murphy, N. C.; on the 
J_Jittle Tennessee at J nelson, N.C.; on the Tuckasegee at Bryson, N. C.; 
on the Tennessee at Knoxville, Tenn.; on the French Broad at Old
town, near Newport, Tenn.; on the Pigeon at N e"'port, Tenn.; on 
Xolichucky River near Greenville, Tenn.; on the Holston (S. F.) at 
Bluff City, Tenn.; on the \Vatauga near Elizabethton, Tenn. 

_TENNESSEE RIVER AT CHATTANOOGA, TEXK. 

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 
\Veather Bureau. During the year 1900 a new gage ·was established. 
It is a vertical metal scale 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 Pro
fessor Fulton, of Tennessee t-:-niversity, has been in use at this station. 
':rhe gage is connected by wire with the \Veather Bureau office, and a 
continuous electrical record of river height is made in the same man
ner as the reeord of wind, sunshine, etc. Gage heights are furnished 
to the Geological Survey through L. ::\I. Pindell. 

Discharge measurements are made from the steel highway bridge 
in six spans and an approach about 1,000 feet long on the right bank. 
The floor of the bridge is about 125 feet above low water. The initial 
point for soundings is the outside corner of the iron post of the down
st,ream hand rail on the left bank. The channel is c-urved for :3,000 
feet above and 2,000 feet below the station. The right lmnk is high 
and overflows at flood stages, but all water passes under the bridge 
or its approach. The left bank is a high, rocky bluff, and will not 
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overflow. The bed is composed of loose rock, sand, and gravel, and 
is fairly constant. The bench mark is the top of the water table on 
the southeast corner of the post-office on Eleventh street. Its eleva
tion is 74.± feet above the zero of the gage, and 705 feet above sea 
level. 

The observations at this station <luring 1D03 have been made under 
the direction of M. R. IIa1l, district hydrographer. 

Discharge nwas11rements (~t" Tennessee Rirer at Chattanooga, Tenn., in 1D03. 

Date. Hydrographer. Gage 
height. 

i 
I Discharge. 

I 

I 

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

March 26 ____ .... _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0. P. Hall _ . _______________ ; 
Feet. 1 Second-feet. 

28. 8i5 . 190, .279 
July 2L _____________________ 

1 

M. R. HalL _______________ -/ 

September 5 ______ . ___________ 1 J. M. Giles ___ .. _ .. _________ · 

October 21. __ . ________________ M. R. HalL _____________ ---1 

3.85 20.936 

1.60: 10,472 

1.1o I s,o63 
---------------- ----

Mean claily gage heigld, in feet, of Tennessee River at Chattanooga, Tenn., fo1' 
1D03. 

=~-~"~=]~.::-F-:b~~~~l ~~.·IJII•Yt'"" :·'"'YIAug:sevtl oet. i""'i n~. 
L ____________________ 14.70 ~ 4.80. 21)..1)0 117.40 \l.OO I 6.50 4.10 i 2.tl0 11.70 O.GO I 0.80 I 1.10 

:L. ________ ----------1-uiO: 4.9o l31.oo w.uo 8.30 8.2o a.8o · 2.(i0 1.00 .6o .9o 1.10 
8 _____________________ 15.3015.10)29-20 14.80 7.80 11.60 8.70 2.90 1.40 .6011.10 1.10 

4 _____________________ 6.10 I 7.6o. 23.60 18.oo 7.ao 11.so a.6o 3.8o lt4o .6o 11.20 1.00 

5 .. ------------------- 6.90 lii.40 16.50 12.::30 7.00 10.10 3.60 3.80 [1.30 .60 1.80 1.00 

6 _______ - ............. tl.SO 19 ()()I 1:3.10 12.40 6. 70 9.30 3.80 4.20 'I· 1.30 .90 

7 ......... ------------; ~.20 117.50 i 12.30 11UIO 6.60 9.80 3.90 4.90 1.30 1.00 

8 ..................... 1 7.60 18.00 I 14.60 15.50 
1

6.30 ]11.20 3.80 4.20 rl.30 .90 
g_________________ 6.70 17.20. 20.70124.50 6.00 10.50 4.00 3.60 1.30 1.00 

10 ..... ---------------- 6.00 15.30 1 u.4o, ao.:~) )5.80 9.00 4.00 a.oo 1.20 1.50 I 1.ao .90 
n_____________ 5.5o 14.40 

1
28.no 1 at.8o i>.GO: s . .-o 3.90 2.Go 1.20 L40 lt.ao! .90 

12 _____ .... _ ..... 6. 20 16. oo 2UKl ;!8. ou 5. 40 , 7. so a. 80 
1 
~no 1. 10 , 1. :~o i 1. 30 1 . 90 

13 .. _____________ 7.10 l16.ao 1s.:~l' 1D.7o l.'dO I ~.oo 4.10 :J.::lO 1.1011.20 ·Lao 1.00 

14------------- 7.20~14.80)16.20I1iJ>Oj5.00f 7.10 5.70 :2.\lO 1.10.1.20 1.30' .90 

15 .. _____ 6.5o I' lB.tiO 1 H.90 j20.40 1 -UlO: li.HU r>.;il.J 3.20 1.20 
1 

1.00 1.20 1 .90 

16. _ ..... _......... H. m 12. ao I 1:3. GO 21.110 . 4. i'O ,). oo 5. 40 3. so 1 1. 10 I • 90 I 1. 20 I 1. oo 
17_______________ 5.80! 1~.40 i 11.\lO. 21.2014.70 I 5.10 5.ti0 4.10 i 1.()0 11.00 i 1.50 1.20 

UL. ... - ......... --.... fi. 40 2fi. 90 I 10. j() fl8. 80 I 4. (j() i 4. 70 5. 10 8. 80 1. 20 1. 00 8. 60 I 1.10 
19 _____________________ ~>.10 2\l.80' \U~O. lfl.lO 4.50 4.40. 4.70 I 8.40 1.80; 1.00:6.10 I 1.00 

20................. 4.80 12!1.00 I \1.00 I 14.20: 4.80 I 4.30/4.10 I :uo i 1.:30 I .90 3.80 1.40 

21.. _________ .... 4.ilo. 2~.4o · 11.oo 1:uo /4.20 4.~o 

1

. 3.80 I ~.:)IJ 
1 

1.10 [ .90 4.GO 1 a.oo 
22............... 4. 40 I L>. 40 f!. oo , ld. oo . 4. 10 I CID I 4. oo 3. m : 1. 20 . 90 3. 80 4. ;o 
2:!___________________ 4.2o 11.ao 

1 

w.oo I moo I 4.001 4.80
1 

B.Go 2.90 t.2o I .90 a.w 4.40 
24 .......... _______ 4.00 !J.flO I lti.70 1 11.~0 4.00 4.00 · 3.20 2.ilU 1.10 .80 2.50 8.70 

2i} _____________________ 4.00 ~'-·"o i 2.1.so w.so 8.80 
1 

4.2o [2.\l(J I 2.20: 1.00 
1 

.80 (2.10 I 3.70 

26 ............. - ....... I 4. 20 8. 0() :21'. 80 . 10. 10 I 3. 80 I 4. 10 12. 70 2. (X} 1.(~) 1

• • 70 11. ilO I :uo 
27 ..................... 4.30 7 .. )o 21.:m !Uio 3.tiO 4.10 :!.liO LRo i .so I .7o. I.6o · 8.10 

28 ....... - ...... _______ 4.40 12.70 I :W.JO I 9.20 I H . .'iO I 4 . .'il) :!.411 1.70 .70 .GO 1J>f) 0.7(1 

29 ..... ----------------! 4.fio 1:1.so, n.2o 3 . .'io 4.70, :z.:.m 1.no .7o .60 1.ao H.8o 
oo _____________________ 4.70 uuo 1 11.w :u~o 4.fioi:ulo UiO .Go) .60!1.20 a.80 

3L ___________________ .14.RO -------: Hi.OO i-------~ 4.70 -------1 :UU 1.~0 
1 

...... 

1 

.70 
1 

...... 8.70 

.00 1. 80 

.60 1.50 

.80 1. 40 

1.00 1. 80 
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Rufina table for Tennessee Riuer at Chattanooga, Tenn .. fl'Om January 1 to 
Decemba 31. 1fi1J3. 

h~l{het. , Disdmrge .. h~iibet. I Discharge. 

1--~-'- ----~-I----~---~~~ 
i 8ecoll(l-jeet.\'1 Feet. 

1

second-jeet. 

0.6 

• j 

.8 

.u 
1.0 

1.1 

1..'3 

1.8 

1.4 

1. .) 

1.6 

1.7 

1. H I 

l.fJ 

2.0 

2. 1 
2.2 

6, 100 i 2. 3 lB. 240 

6,490 

(). 880 

7.280 

7,680 

8.080 

8.490 

8,9CO 

9,320 

9.740 

10, 160 

10,390 

11.020 

11,460 

11.900 

12,340 

12.790 

2.4 

2.5 
2.6 I 

2.8 

2.9 

8.0 

3.2 

B.4 
3.6 

3.8 

I 

1:3, 700 

14.160 

14.620 

1.). 090 
1.), ;)60 

16,040 

16.020 
17,50() 

18,500 

19,520' 

20,;}60 

21,620 

22,700 

23.800 
24,920 I 

26.060 
---------

Gage 
height. 

-- _-A.----------, 

Discharge, j 

Gage 
height. Discharge. i 

--·-------I ---- --------·--
Feet. 

.). 0 

5 .. 2 

3.4 
;), 6 

;), 8 

6.0 

6.5 

1.0 

7.G 
8.0 
8. ;) 

9.0 
9. ;} 

10.0 

11.0 

12.0 

13.0 

Feet. Sccoml-feet. Second-feet. 

27.220 

28.400 

29.600 

14,0 I 8,J, 200 

15.0 91.700 

16.0 98,200 

30.820 ' 17.0 

82, 050 18.0 

33,290 19.0 

86,460 20.0 

39,700 21.0 

42,H50 22.0 

46.200 28.0 

49, 4;)0 24. 0 

52, 700 2;), 0 

;)5. 950 26.0 

59,200 27.0 

65,700 28.0 

72.200 

78,700 

29.0 

80.0 

104.700 

111' 200 
117, 700 I 

124,200 

130,700 

13i,200 

143.700 

150,200 

156,700 

163.200 

169,100 

176,200 

18:?,700 

18H, .200 

Above 6.60 feet gage height, table is same as 1fJ0.2. 

Esti111ated monthly discharge of Tenne.-;see Rirer at Chattanooga, Tenn., for 19U3. 

[Drainttge area, 21,418 square miles.] 

Discharge in second-feet. 

January 

February 

~.Ionth. 

March __ ~ _________ ~ 

April _____________________ _ 

May ____ _ 

June_ 

July~---

August __ 

September _ 

October 

November 

December _ 

Maximum. 

47,500 

18-i. 650 

1H3,700 

200,900 

52.700 
69,600 i 
31,430 

26,640 

10,590 

9.·140 

;)7, 100 I 

25,490 

The year ____________ ~ _ ~' 200, 000 

IRR 98-04--17 

::\finimum.l Mean. 

21,620 

26,060 H0.229 

52,700 109,690 

;)4, 000 99,890 

19.010 29,098 

22, 160 38,661 i 

12,790 20,835 

10,160 16,818 
6,100 ', 8, 387 i 

6, 100 7,124 

6,880 12,597 I 

7.280 12,176 
-----

6,100 39,659 

Run-off. 

Depth in 
inches. 

1. 64 

4.38 

5.12 ;). 90 

4.66 5.20 

1. 36 1. ,")7 

1. 81 2.02 

.97 1.12 

.79 . 91 

. 39 .44 

. 33 . 38 

. 59 . 66 

. 57 .66 

1. 8;') .24.88 
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TOCCOA ( OKOEE) RIVER :XEAR BLUERIDGE, GA. 

This stream; called Toccoa River in Georgia and Okoee River in 
Tennessee, has its source on the northern slopes of the Blue Ridge 
:Mountains in Georgia and fimvs northwest into Hiwassee River. 'i'he 
area is covered with a fme growth of oak, hickory, and other hard 
\Yoods. The station, established by B. ::\1. Hall on Xovember :!5, 189H, 
is located at the .:\Iorganton bridge, about ± miles east of the town of 
Blueriuge, 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. His graduated to 
feet anu tenths and is set to conform to bench marks which were 
established . October 15, 1896, and October 2ti, 1898. The measut·e
ments during HUG were made at the railroad bridge about i3 miles 
below, but are referred to the present gage by comparison of the 
bench marks. at the two bridges. The bench mark at .:\Iorganton 
bridge is on the top of the bridge floor, on the dow-nstream side, 50 
feet from the initial point, and is 18 feet above the zero of the gage. 
The bridge \Vas 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 clm;ed bridge, not suitable for use in 
making discharge measurements at fmch an irregular section. .:\leas
urements are now made at a ferry about 2t miles below, but the gage 
at the bridge is still maintained. The observer was \V. E. Rogers, a 
farmer living about a quarter of a mile east of the gag,~. The station 
\Vas discontinued :March 31, 190:3. 

The observations at this station during 190:3 have.been made under 
the direction of l\1. R. Hall, district hydrographer. 

illean claily gage height, in feet, of Toccoa River new· Bluericlge, Ga., for 1903. 
------·--------------- -----------------

! I ' ' ! 

1

1 

Jan._ Feb. 
1 

Mar. I Day. I Jan. Feb. I Mar. 'I Day. , Jan. Feb. Mar. 
----~-----!_-- ----------------- ------- ------

L------------1 3.00 1 a.oo IG.oo 11 
l;Z ____________ 2.80 

1
3.so 

1 
4.00 2:L __________ , a.oo /3.so I 4.00 

2---··-------- :3.00 I B.OO 5.00 I 13------------1 2.SO' 8.60 I 4.00 I ~L. _________ I 3.0013.80' 4.00 

3-------------~ 3.50 I 4.(X) 15.00 I 14 ____________ , 2.80 13.W' 4.00 i 25 ____________ , i3.00 :-3.80 I 4.00 

4-------------1 3.00 I 5.00 I i).(l() II Lj ____________ ' 2.80 4.00! 4.00 2li______ 3.00 3.60' 4.00 

5-------.----- 3.00 l4.o:J 4.80 I li_ ___________ 2.80 14.00' 4.CO I 27 ____________ 3.00 I 3.60 I 3.80 

6----------··-' 2.80 4.00 '4.80 lj ____________ ' 2.80 I 4.00 I 4.0J I 21; __ . _________ 1 3.00 10.00 I 3.80 

7_ ____________ 1 2.SOI4.oo 
1

4.60 LL ___________ ' 2.00, 4.0014.00 1

129 ____________ :s.ml ______ l 4.oo 

s _____________ z.so 1 :tm I 4.5:J u ___________ 2.su 
1 

a. so 4.m :Jtl ____________ :u~o 

Day. 

7.00 

g _____________ 2.80 4.00 :20 ______ ---·--' H.OO i 3.80 I 4.00 i)l__·---------1 H.CO 
10_______ 2L ___________ I 8.00, 6.80 I 4.CilJ 1 

lL______ %2 ____________ i3.00 
1 

:3.80 4.00 
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Ratinf) table foJ' Toccoa (Okoee) River near Blueridge, Ga.,jrom January 1, /90:?, 
to ~March 31, 1[)03. 

Gage 
height. Di,.,(·harge. 

Feet. 
1 

Secr!lld-feet. 

2 .. 2 210 

2.3 812 

2.4 355 
2. ,) 400 

2.6 441 

2.7 497 
2. 8 ;)50 

.2. 9 606 

3.0 666 

3.1 732 
3 ') 804 

B. 3 88:3 

Gage j 

height. Discharge. 
I 

~-- ------··-

Feet. 

3.6 

3. 7 
3.8 

Secolld-.fert. 

1, 16.2 

1.269 

1,376 

1,483 
1. 590 !' 

1.697 

1.80-i 
1, 911 

2,018 

2, 12::> 

2.232 

Gage 
height. 

Pert. 

ii.O 

5.1 

5.2 
;), 3 

i). 4 

.). ;) 

;), (j 

Discharge. 

Second-fed. 

2.660 
Feet. 

6.8 

7.0 

7. 2· 

1.4 

7.6 

7.8 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

' I f8e1·ow! -feet.; 
I 4 . .)86 , 

4, 800 11 

5, o14 1 

5,228 

5,442 

0,656 
;), 870 

6,940 

8,010 

9,080 

3.4 I 

3.ii 

:3. 9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.G 
4.6 

4.7 

4.8 
4.9 

2,339 

2,446 
2,558 

.). 8 

5.9 

6.0 

6.2 

6.4 
6.6 

2,767 

2.874 

2.981 
3,088 

3.195 

3.302 
3,409 

3.516 

3,623 

3.730 

3.944 

4,158 i 14.0 

10, 150 

11,220 

12,290 

Estimated uwntltly discharge of Toccoa RinT near Blueridge, Ga., fm· 1903. 

[Drainage m·ea, Zll square miles.] 

Discharge in seeonrl-feet. Run-off. 

Month. Second-
l\1ean. feet per Depth in 

square inches. 
mile. 

January __ --- --- - ~-- ----- ---- 1,062 ,');)0 626 2. 71 3. 12 

February ------------- 8,010 666 1. 629 7. 05 I. i!4 

:March -------- _____ _I 4.800 1,376 2.046 8.86 10.21 

OKOEE RIVER AT ::U'CAYS, TENN. 

This station 'vas established )larch :.?1, lfl03, by 0. P. _Hall, and 
was permanently equipped by ..1\l. R. Hall, on l\lay li3, 1003. It is 
located at a suspension footbridge just below .:\IeCays's ferry at 
.1\IcCays, Tenn., near the Georgia-Tennessee boundary and one-half 
mile below the railroad bridge of the Atlanta, Knoxville and Northern 
Railroad. The gage is in two sections, the inclined section reading 
from --0.3 to 8.5 feet, and consists of double 2 by G inch timbers, 
spiked and bolted together, set in a trench and held in place by 2 by 
G inch posts driven into the ground and bolted or spiked to the gage. 
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The vertical section, reading from S to 1() feet, is attached to the 
bridge posts on the right bank. Discharge measurements are made 
from the suspension footbridge, consisting of four \Yire cables and a 
plank footway. Its span is about 230 feet and it is ~:3 feet above the 
water surface at tlw end supports and 17 feet above the water surface 
at the middle. rrhE' initial point for soundings is the eenter of the 
high bent supporting the bridge on the left bank. The channel is 
practically straight for about 800 feet above and below the station. 
The right bank will overflmv at about 1..:1: feet gage height for about 
500 feet; the h~ft bank will overflow at gage height 1:::? to :::?0 feet for 
about 400 feet. The water is confined to one channel and the bed is 
probably constant. The current is good and the section is excellent. 

Bench mark Xo. 1 is a cut on a walnut tree on tfle downstream side 
of the road, about ._)0 feet from the left-bank landing of l\IeCays's ferry; 
its elevat,~on is 1:.?. 5£1 feet above the zero of the ga,ge. Bench mark 
No. 2 is the head of a large nail in the center of a post at the right
bank end of the footbridge, on the downstream side; its elevation is 
16.10 feet above the zero of the gage. This post is an anchor post for 
the cable of the suspension bridge and may be pulled out of place. 
Bench mark No. i3 is a copper plug set in solid rock at the outer edge 
of the side ditch of the railroad bed, about 800 feet west of the rail
road station at )lcCays. It is 11 feet north of the center of the track 
and is slightly higher than the railroad. Its eleyation is ~0. Dti feet 
above the zero of the gage. 

The observations at this station during Hl03 have been made under 
the direction of )l. R. Hall, district hydrographer. 

Discllai'IJC nt.e<tsllJ'eiiWnts of Okoee River ut .i.llcCays, Tenn., in 1D03. 
----~~-----;-----~-~ ------~~--~-- ~ - ------~~-~--

. DatP. Hydrographer. 

March 2L. . _ _ _ _ _ _ _ _ _ _ _ _ _ 0. P. HalL _ . _ . __ . _ . ______ _ 

May 12 ______ _ I I ___________ M. R. Hall ________________ 
1 

May 14 ________ .. _____________ .. ___ . _do .. _______ . _ . ______ . __ · 
July24 _______________________ 0. P. HalL ________________ ! 

August 21 _________________________ do __ . ___ . _____________ 1 

October 8 _____ . ______ . _______ . ___ .. _do ____ . __ . ______ . _____ 1 

October 9 ___ . _. _________ . ___ . ___ . _do _ _ _ _ _ _ _ _ _ _ _ ________ 1 

December 7 _ _ _ _ _ _____ 1 
• ____ do __________________ _ 

I 

Gage 
height. 

Feet. 

3.42 
1. 87 
1. 86 
1.37 
1.17 
1. 22 

. 85 

. 53 

I 

i Discharge . 

----

Second-feet. 

2,063 
992 
990 
727 
584 
624 
429 
307 
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J[ec:/1 dail!f !fO(JC height, inf('et. of Okoee RiL'eJ' at JlcC'ays. Tenu., moJ. 

1_ 

B_ 
4__ 

f\_ 

IL_ 

Day. l\!ar. 

10 ______ --

]]__. ·--

12 
lB ______ _ 

14 __ ---------
15 ______ ------

16_ -----------

17------------
1R ________ _ 

HL_ ____ -- ---
2() ______ --

2L ____ _ 
22______ ______ ______ 4.:m 

23 ______ -- --- ii.o:J 
24 ______ - .j._(j() 

2,) ___ --------- il 7(1 

2(j ______ - ----------- :l.5:1 
21 __ _ ___ :ulO 

28 ______ ------------ il.:..>o 
29______ _ H . .J.O j 

3()______ ______ ______ G.40 

3L___________ .J. :lO 

Apr. 

:J.70 

il.i'iO 

:J.:;o 
:).(j() 

:3.10 
:3.10 
:l.OO 

·L40 

:l.20 
il.JO 

:~. \)() 

:~. RO 

:~. :m 
:).10 

H.iiO 

il.20 

il.lO 

:).10 

2.!10 

i3.10 
2. !)(} 

2. 70 

2. flO ! 

I 

:!.i'iO I 

2. 50 ' 

2.CO 

:!. 50 
2. 40 
2.30 

2.:-30 

May. 

2.il0 

2.80 ; 

2.20 ! 

2. ::o 
2. ]~) 

2.10 

2.10 

2.00 

2.00 

2.00 

2.00 
1. \)() 

1.\lO 

1.110 
1. !)() 

1. RO 

I. 70 I 

1.70 

1. 70 

1. 70 

1. 70 

1. 60 
1.()() 

1. (;() 

1. 50 

I.rJO 
lJ,() 

1.50 

1.50 

U\0 
]!)() 

June. 

2. 70 I 
8. \l() 

2.i'll 

2. 70 

-U30 

.J-.111 
il.lO 

2.(i0 

2. 411 

2.BO 

2. i<O 

2.BO 

2.20 

2. HI 

2.m 
2.m 

l.NI 

l.RO 

I. 711 

1. 70 

I. 70 

I. 711 

I. 70 
].(;() 

l.HO 

l.i<O 

2. 20 

2.1i0 ' 

l.&J 

1.(5() 

• Tuly. 

J.(j(_) 

l.f~l 

ltKI 

I. 70 
U>ll 

!..)() 

l.W 

I.m 
UiO 

1.1)(1 

2.:)() 

l.RO 

fi.BII 

2.CO 

1.\lli 

1. j() 

l.i<O 

1. (~I 

1.511 

1. ~,n 

1. 40 

1. 411 

1 40 

1. 40 

Ulll• 

l.BII 

l.ilO 

I.BO 

1. 20 

1.40 

]. 70 

Aug . 

1. 40 

1. 00 • 

l.Ul 

1. 20 

1. 40 

l. 80 i 

1.20 I 

1.10: 
I 

1.10 

1.10 
l.GO 
1.10 
1.10 

1. 00 

1. PO 

1.\10 

1. 80 

1. \)() 1 

1. 20 ! 

2.40 

1. 20 

1.101 
1' 10 ! 

1.00! 

1. 00 
1. ()() 

.\10 

.!lO 

. HO 

.\lO 

.\10 

Sept. 

0. RO 

.i'O 

.!'II 

. no 

.m 

.1<0 

. RO 

.FO 

. \~0 

.!10 

.Hl 

. ,'<0 

. j(l 

. 70 

J.m 
1.:30 

1. Oil 

.\ln I. 

.i'O' 

.NJ 

.RO 

.RO 

. 70 

.;·o 

. 70 

. 7il 

.;·o 

. 70 

.711 

.60 

~~-Nov. ·~e=--
O.IiO 0. iU , 0. !30 

.tiO . 70' .&) 

.liO .\10 .50 

. (j() . . !)() . !iO 

. CO I. :~o . tlO 

.1'0 .1:0 .tiO 

.CO .i'O .TJO. 
1. :;o . ;o . iill 

. \)() . 70 .50 

. 70, .liO .fiO 

. m 1 .eo .150 

. 70 . \)0 . !iO 

.(i() . 70 . 70 

.()() . 70 .RO 

.liO . 70 . tJO 

. iiO . 70 .GO 

. !10 1. ;~() J,() 

. \)() I. 20 .:)() 

. 70 .RO .flO 

. 70 .HO . !10 

.1~) .Ill .!10 

.ml . 70 .RO 

.GO . 70 .(iO 

.m .70 .oo 
,()() .til) .fiO 

. tiO I .GO . 70 

.tiO 1 • fiO . 70 

.m 1 

.til) .1\0 

.m .tiO 

.tiO .tiO 

. 70 

Rntillfj tulJlcfo!' Okoec Rirer at ;,llcCays, Te1111. .from Jiorch:?O to Decemlwr .·u. 1908. 

Ga~t\ I Gage 
1 . 1 , Di><r·harge ! h"l'gllt.. DiReharge. 
l(';g li. . "' 

Fret. ,'-,'ei'OIIdfeet. r'eef 8PCI>nrl-feet. 

0. ,) 297 1. j 887 

.G 

.t< 

.n 
1.0 

1 . 1 

1.2 

l.n 

1.4 

1.5 

1.6 

832 
370 

4-11 
43,) 

302 

.)51 

602 
(i05 

710 

826 

1.8 

1.9 

2.0 

2.1 

2.2 

2.8 

2.4 

2. ;) 

2.6 

2.8 

9;)0 

1,010 

1,080 

1, 14.) 

1,210 

1,270 

1,340 

1,410 

1,480 

1,500 
1,620 

GagP 
height 

F'eet. 

2.9 

3.0 
:3. 1 

:3.2 

:i. 3 

:3.4 

8.5 

3.6 
0 1"1 
i), j 

3.8 

3.9 

4.0 

DisebargP. ! G~ge ~--Di .. s<·barge I ' . ' hP1ght. ' . . 

lsecond-.f~:~t. ,-~~~ . '8~t=l-feet. 1 

1,690 I 4.1 2.575 

1,760 

1,830 

1,900 

1,973 

2,000 

2. 125 

2,200 

2,275 
2,330 

2,42.) 

2 .. ')00 

4.2 
4.3 

4.4 

4.5 

4.t.i 

4.7 

4.8 
4. \) 

5.0 

2,650 
2.725 

2,800 

2,870 

2.900 

3.025 

3, 100 

8. 175 

8,250 

Table well determined to 3.50 feet gage height. Curve reaehed tangent at;) fEet. 
Differences thereafter, 80 per tenth. 
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EsUmated monthly dischct1'(JC of Ol:oee Rh~er at 1JicCays, Tenn., for 1DU3. 

Discharge in second-feet. 

J.VIonth. ---~-------

Maximum. ::\finimum. Mean. 
----~---

March 22-31 ___ _ 4,370 1.900 2,634 
April ___________________ _ 2,800 1. 271) 1,772 
May __________ _ 1,275 767 982 
J nne __________________________ _ 2,725 826 1,306 
,July _________________ _ 4,290 602 936 
August __________________________ . 1,340 455 642 
September ______________________ _ 655 382 419 
October _____ _ 767 332 365 
November _____ _ 602 332 398 
December _ _ _ _ _ _ _ _ _ _ _ _ _________________________ _ 455 297 340 

HnY ASSEE RIYER AT RELIANCE, TENN. 

This stat,ion was established August 17, 1900, by 0. P. Hall. It is 
located at the Atlanta, Knoxville and Northern Railroad bridge, near 
the ferry landing. The gage con:-;ists of a vertical rod, reading from 
zero to 10 feet, fastened to an oak tree on the right bank, 150 feet 
above the railroad bridge and -!0 feet below the ferry landing, and a 
5-foot section, reading from 10 to 15 feet, attached t,o a sycamore tree 
on the downstream side of the road leading to the ferry, about 400 
feet from the river. The gage i:-1 read once each day by C. Y. Higdon. 
Discharge measurements are made from the railroad bridge and from 
the wooden trestles on both banks. The railroad track is about 34 
feet above low water. 'rhe initial point for soundings is the center of 
the heavy bolt or bridge pin, about 1 foot from the end of the bridge 
on the right bank, downstream side. 'I'his point is also at the cen
ter of the pier on the right bank. Above the station the channel 
makes a sharp bend to the east for a distance of 800 feet. Below the 
station the channel makes a sharp bend to t,he west for about 1,000 
feet. At, ordinary stages the river is about 350 feet wide at this point, 
and t,he section is a fairly good one. The water is held back by a 
ledge of rock below- and is rather sluggish at low stages. Discharge 
measurements at low stages can be made at a ferry near \Vetmore, 6 
miles below. Both banks overflow, but all water passes beneath the 
bridge and its approaches. 

Bench mark No. 1 is a cut in a hickory tree on the right bank of 
the river, about 75 feet upstream from the bridge. Its elevation is 
5.82 feet above the zero of the gage. Bench mark No. 2 is the top of 
the dovn1stream iron girder under the cross-ties at a point about -!0 
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feet from the enu of the briuge on the right bank. Its elevation is 
~:L ~JO feet above the zero of the gage. Bench mark ~o. 3 is the top 
of the capstone of the right-bank pier on the upstream side of the 
bridge. Its elevation is 10.2G feet above the zero of the gage. Bench 
mark No. -!is a coppel' plug set in a stone post flush with the surface 
of the ground at the south end of C. Y. Higdon's house, under the 
south window. This house stands on the right bank, about 50 feet 
up from the foot of the hill, GOO feet north of the right-bank end of 
the bridge and opposite a point on the river about 300 feet above the 
bridge. Its elevation is 27.16 feet above the zero of U1e gage. 

The observations at this station during HlO:J have been made under 
the direction of ~I. R. Hall, district hydrographer. 

Discluu·ge measurements of riitcassee Rive1· at Reliancr, Tenn.,1~n 1.908. 

Date. Hydrographer. Gage 
height. I Discharge. 

Feet. Second-feet. 

:March 23 _______________ _ 0. P. Hall _ _ _ _ _ ________ _ 7.60 24,527 
May 15 ________________ _ l\L R. HalL __ 1. 90 2,335 
July 25 _________ _ 

I 

0. P. Hall ____ _ 1. 40 1,440 
August 22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ do ________ _ 1. 28 1,155 
October 7 _ _ _ _ _. _________________ do __________ _ 9•) • -.1 615 

December 8 _ _ ______ do _____ _ . 98 663 

~Iean daily gage height, in fed, <~f Hiwassee Riva at Reliance, Tenn., jo1· 1908. 

Day. ~~an.l--;,eb~~~la~~ Apr. :\Iay .. Jn~le.:.July.IAug.Sept.[ Oct. Nov. I Dec. 

l___ _ ________________ 11.1'0 1.60 G. Ill: H.tiO ·. 2.:30 2.ii0 ·~~1-.; -;-~ 0.90 1.10 I 1.00 

2____ _ ____________ ' 1.70 l.fil I 4.00 8.20 :?.20 I :3.40 1.GO 2.10. 1.10 .90 1.00 1.00 

3 _________________________ 
1 

2.30. 1.70 3.40 3.10. :?.20 
1 

2.ii0 11.fil 11.70 .~1.10 .flO 1.10 1.00 

4_- I 3. 30 . 2. 90 :3.00 3. 40 2 .•. 20 2. 30 _11. &) 11. 60 I 1.10 . !10 1. 00 1. 00 
5_________________ 2.10 4.00 2.RO 3.00 2.10. :?.70. 1.60 1.60 1.10 .flO' 1.20 1.00 

(j__------- --- 2. 00 I 2. so 3. 10 2. so 2. 10 I' 3. GO i 1. 60 1. 60 i 1.10 . 90 I 1. 00 1. 00 
'-------------- 1.00 2.60 2.90 2.70 2.10 2.80 1.60 I 1.60 1.00 .90 1.20 1.00 

8_ ----------------------- 1.80 4.:30 4.70 2.00 2.40. 1.70! 1.!)(}' 1.0() 1.20 1.10 1.00 
\} _________________________ 1.70 I' H-50 3.90 2.00 2.20 I 1.80! 1.40. 1.10 1.6011.10 1.00 

10_________________ 1.f>O 2.00 3.10 2.00 iUO 1.10! 1.40 1.20 1.10 1.00 1.00 

11. ______________ ..- 1.70 3.40 2.90 UlO 2.o0 1.80 1.30 1.10 1.00: 1.00 I 1.00 

12_______________ 2.70 4.70 2.80 1.\){) 2.:30 1.70 1.40 1.10 1.00 1.20 I 1.00 

13_________________ 2.00 3.30 3.70 3.20 1.00 2.10 2.80 1.30 1.00 1.00 1.30 1.00 

14_________________ 1.90 2.80 3.40 5.20 1.00 2.00 3.00 1.40 1.():) 1.00 1.1011.10 

15 _________________________ 1.80 2.60 3.10 i 4.00 1.90 i 1.90 12.20 1.:30 1.00 1.90 1.10 1.20 

16 ________________________ 1 1.70 2.70 2.90:3.50 1.0011.8011.90 1.50 1.30 1.00 1.10 1.10 

17 _________________________ 1 1.70 I 7.70 2.8013.00 u.:o 1.80 I 2.00 1.60 1.:)0 1.00 1.10 1.00 

18-------------------------, 1.70 4.10. 2.fi::J 2.80 1.80 1.70 1.90 1.50 1.20 1.10 2.10 1.00 
19 _________________________ 1 l.GO 3.30 I 2.il~1. 2.90 1.80 1.70 I 1.70 1.40 1.10 1.00 I 1.50 .90 

a Mean. 
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Jfean daily gage height, 1'n feet, of Hiwassee River, etc.-Continue 1. 

Day 1 ·'"" 1 >'eb 1;,.,. 'A1~ May 1,,~;:1·'uJt-;;g ,;;,~;:,;:,~ 
1

Nov 
1

;:. 

;2()__ -~~~~~~:~ 1.50::2.90 1:2.50- 1 -~~)-1 1.7011.70 1-;~ ~-~ 1.10 1.0011.20 1.20 
2L ________________________ 1.50 2.70 :2.60 :2.00 1.70 I' 1.70 ,'I 1.60 1.50 1.00 1.10 l.:W l.i">O 

2L ------- --------------- UiO I ViO 2. 90 2. P.O 1. 80 1. 70 I 1. 50 1. 30 1. 00 1. Oll 1.10 ]. 40 
2iL ________________ . _ _ _ _ _ _ 1. GO 1 2. 40 8. 10 ~- ~:J 1. 70 11. 80 : 1. ~0 1. 20 1. 00 1. 00 1. 10 U:O 
24_________________ UiO! 2.20 I 6.00 2.,>.1 1.70 

1 

1.6011.50 1.30 1.00 .90 1.10 1.10 
2;)___________________ l.GO 2.20 4.10 2J>() 1.60 1.60

1

1.40 1.20 1.00 .90 1.10 1.10 
26_________________ J.:iO 2.10 3.50 2.60 1.60 1.90 1.40 1.20 1.00 .90 1.10 1.20 

2'----------------- UiO 2.00 B.20 2.50 1.60 2.20 I 1.40 1.10 1.00 .90 1.00 1.50 
2tL_______________ 1.60 !l.HO 3.00 2.80, 1.60 2.00 \1.30 1.10 1.00 .90 1.00 1.80 

3(L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 70 i'>. 00 2. 20 11. 80 , 1. 80 1. 50 1. 20 . 90 1. 00 1. 00 1. 10 
2!)___________________ l.CO 2.!l0 ~-:m! 1.70 I' 1.90111.:0 1.10 .90 .90 1.00 1.20 

BL------------------------ l.f~l 4.HO 2.50 : ______ 1.80 1.10 1.10 1.10 
I 

-- ~----"-------

Rating tal!le for Hiwassee River at Reliance, Tenn., j1·mn January 1 to Deceml!er 
31. 1D03. 

Gage , Discharge. I G.agP 
height. I he:ght. 

Feet. 

O.fl 

1.0 

1.1 

1. 2 

1.3 

1.4 

1.5 

1.6 

l.i 

1.8 

1.9 

2.0 

2. 1 

2.3 

2.4 

2.ii 

2.6 
') ,.., 
,.,I 

2.8 

2.9 

3.0 

Second-fed. 1 Feet. 

:mo 3.1 
735 3 ') 

88.) 3. 3 

1,040 3.4 
1,200 3.5 

1,370 
1, 5;)0 

1, 7-±0 

1,940 

2,150 

2,370 

2,600 

2,840 

3.090 

3,350 

3,620 

3,900 

4, 190 

4,490 

4,800 

5, 120 

5,450 

3.6 

3.7 

3.8 

3.9 

4.0 

4.1 

4.2 

4.3 
4.4 

4.5 

4.6 

4. 7 
4.8 

5.0 

5. 1 
5.2 

I, Discharge.·~~ G~ge 
i ____ I height. 

1
1 

8econd-feet.l Feet. 

I 5,790 , 5.3 

6. 140 

6,000 

6.870 
7. 2.)0 

7.640 

8.040 
8,4.")0 

8,870 

9,300 

9,730 

10,160 

10,590 
11,020 

11,450 

11,880 

12,810 

12,740 

5.4 

5.5 

5.6 
- ,"1 
;),I 

:-5.8 

5.9 

6.0 

6. 1 

6.2 

6.3 

6.4 
6.f5 

6.6 
6.7 

6.8 

6.9 

7.0 

7. 1 

7.2 

7.3 

7.4 

: i I 

I Discharg~. 1 h~i~f{1~ .. Discharge. 

Seconcl-leet Feet. Secmul~feet. 

14,890 7. 5 24, 3.)0 

15, 820 7. 6 24. 780 
13,7;30 7.7 2;),210 

16,180 7. 8 2.). 640 

16,610 7.9 26.070 

17,040 

17,470 

17.900 

18.330 

1~, 760 

19.190 
19,6.20 

20,050 

20.480 
20,910 

21.340 

21.770 

22,200 

.22. 630 

23.060 

23,490 

23.920 

8.0 

8. 1 
8 ') 

8.3 

8.4 
8 .. ) 

8.6 

8. 7 

8.8 

8.9 

9.0 

9. 1 

9. 2' 

9.3 

26. ,)00 

26.930 

27.360 

27,790 

28.220 

28, 6.)0 

29.080 
29,5:0 

29.940 

30.:370 

30,800 

31,230 

31,660 

32,090 
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Estimated monthly <Iischw·gc of Hilras.-we Rh:er at Reliance, rPenn., j'o1· l.'i!M. 

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

Dis<'lmrge in seconfl-fqet. 
----~----

1 

::.\Ionth. 
i Maximum. ::.\Iinimum. Mean. 

January _ . _ _ _ _ _ _ _ _ _ _________ _ 6,500 1,550 2,202 
February ___________ . _______ _ 3.2, 090 1,740 6,901 
March ____________ _ 26,930 3,900 8,603 
April _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _ 14, .-!60 3,090 5,861 
May _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3,900 1,740 2,402 
June ______________ . _ - - - - - - - - . 7,640 1,740 3,203 
July ____________ . _ .. _______ _ 5, 4-;"iO 1,200 2,066 
August _________________ . ___ . 2.840 885 1. 398 
September _________ _ 1, 5.)0 ;)90 848 
October _______________ _ 2,370 :mo 789 
N ovem her _________ . ___ . _____ _ 2.840 73t) 979 
De::em her __________ _ 1. :);)() .)90 I 893 

i 

Run-off. 

Second- , 
feet per ' Depth in 
square I inches. 
mile. 1 

1. 87 2. 16 
5. 8;) 6.09 
7.29 8.40 
4.97 5.05 
2.04 2. 3.) 
2. 72 3.03 
1. 75 2.02 
1. 18 1.36 

. 71 . 79 

. 67 . 77 

. 83 . 93 

. 76 . 88 
-------------.---------

The year ____ . ___ _ H2,090 .)90 
i 

3.011 2. ,).5 34.33 

KOTTELY RIVER AT RAXGER, K. C. 

This station was established February Hi, 1001, by 0. P. Hall. It 
is located at the \Yooden wagon bridge one-half mile from the railroad 
station at Ranger, N .. C., and one-fourth mile below the Atlanta, 
Knoxville and Northern Railroad bridge. The vertical gage is a 
l-inch by 3-inch pine board in two sections, each 8 feet long, fastened 
to the left-hand side of the first wooden pier from the right bank. 
rrhe gage is read once each day hy ...:\.. D. Kilpatrick. Discharge 
measurements are made from the wagon bridge, a wooden structure of 
three spans supported by two ·wooden piers and two stone abutments; 
the center span is 55 feet long and the end spans are each 3G feet 
long. The floor of the bridge is about :.W feet above low water. The 
initial point for soundings is the inside face of the stone abutment on 
the right bank. The bridge is at a flat bend in the river, the channel 
curving slightly above and below the station for 600 feet. The right 
bank is high, rocky, and is somewhat wooded, and will overflmv 
around the end of the bridge for about 50 feet only. The left bank 
is lo\Y and will overflow for a distance of 700 feet at a gage height of 
from 15 to 18 feet. The bed of the stream is of gravel awl sand and 
probably shifts considerably. The current is somewhat broken and 
irregular, caused mostly by the piers. There is a moderate velocity 
and a depth of from 2 to 5 feet at low stages. 

Bench mark Xo. 1 consists of the heads of large wire nails driven 
in the top of the downstream end of the wooden cap on the left bent 
of the \Vooden pier nearest, the right bank of the river. Its elevation 
is 20.05 feet above the ~";ero of the gage. Bench mark X o. 2 is a cut on 
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a maple tree 18 inches in dimnetcr, 25 feet from the upstream side of 
the bridge on the right bank, :.?•5 feet from the edge of the water. Its 
elevation is 15 feet above the zero of the gage. Bench mark No. 3 is 
a cut on a red oak tree about 15 inches in diameter on the left bank 
of the river, 35 feet from the end of the bridge near the downstream 
side of the road. Its elevation is 17.27 feet above the zero of the gage. 

The observations at this station during 1903 have been made under 
the direction of J\I. R. Hall, <listriC't hydrographee. 

Discharge measurements of ~Yottely Ri1:er at Ranger, j_Y. C., 1'11 1903. 
---------~~~ ~--- ------

Date. Hydrographer. 

March 19 _______ . _____ . _ _ _ _ _ _ _ 0. P. HalL ______________ _ 

Ma;y15_______________ 1 1\f. R. Hall _______________ _ 

July 30 __________ . ____ _ 0. P. Hall ________________ _ 
August 28 ____________________ ' _____ do ___________________ _ 

October 2 ____________________ ' _____ do ___________________ _ 

December 5 __________________ i _____ do ______________ . _ _ _ _ _ 
I 

Gage 
height. Discho,rg2. 

F<>et. Second-feet. 

4. j,j 

3.95 

3.42 

2.88 

2.62 

2.68 

833 
;j;)1 

372 

267 

183 

204 

Jiean daily gage height, in feet, uf ~Yottely River at Rangel', ;.Y. C.,jor 1[10.3. 

I I I 

Day. Jan. Feb. 1\Iar. Apr.l_~a_:_: ~ne.,July. Au:. Sept. Oct. Nov. Dee. 

L____ ____________ a.::o 

1

, 8.20 H. so 6.4o 4.20 6.oo 3.80, 7.m l2.so 12.60 2. 70, z.r-.o 
----------------- 3 .. d) 3.;)0 IU30 6.10 4.40 i 7.00 3.70 14.40 2.80. 2.50 2.70 il 2.50 

3___________________ 3.CIO' iUJO iU~IJ ii.70 4.30 6.00 3.60 3.70 2.70 2.50 2.80 2.50 
4 _______________________ 4.00 9.60 •i.40 5.80 4.20 6.40 3.90 3.60 :'?.70 2.50 2.00' 2.50 

5 _______________________ ::u~o G.oo :~.m 5.30 4.20 7.40 3.60 3.50 2.70 2.60 2.90 2.60 

; ::·:- :·:::_ :::1 :~I ~~:. :,~ ~.~ ;~I~.~ :;~ ::: ::. :: ::! :;, 
9 _______________________ 3.60 ;i.40 6.70 7.00 4.00 5.00 3.80 3.00 3.20\2.80 2.80 2.50 

]0 _______________________ ' 3.80 4.HIJ. {i.20 6.50 4.00 4.90 4.00 3.10 2.00 2.70 2.80 2.50 

ll _______________________ 3.80 7.(;0. 11.00 5.80 3.00 5.20 3.00 3.40 2.80 2.70 2.70 2.50 

12 _______________________ 4.80 7.00! 7.60 5.00 3.90 5.20 5.00 3.30 2.80 2.70 3.00 2.50 

1B _______________________ 3.80 5.40 6.20 8.60 3.90 5.00 5.80 3.20 2.70 2.60 2.80 2.50 

14___________________ 3.80 5.00 ;j,(){) 8.00 3.00 4.00 5.00 4.00 2.70 2.60 2.70: 2.50 

15___________________ 3.70 4.10 .i.40 6.60 3.90 4.00 4.00 4.00 2.70 2.80 2.1)0. 2.50 

16___________________ B.60 4.70 I :i.10 5.80 3.00 4.00 3.90 a.70 2.70 2.80 2.60 2.50 

18_____________ 3.fi) 5.60 I il.OO 5.50 3.80 3.80 3.70 3.40 3.20 2.80 4.00 2.60 
11 - -- ---- - ----- ------ 3. 50 8. 00 I iJ.10 5. 70 3. 80 a. 80 4. 40 3. 30 4. 00 2. 00 2. 80 r· 2. 60 

1\l_________________ 3.50 ().20. 4.90 5.40 3.80 3.80 3.60 3.40 2.90 2.70 3.00 2.70 

20___________________ 8.40 .5.00 4.70 5.20 3.80 3,7'0 4.70 3.30 2.80 2.70 2.80 I 8.50 

2L ______________________ ::3.40 4.70 7.00 5.00 4.00 3.70 4.00 3.00 2.90 2.70 2.80 B.40 

22 _______________________ a.ao 4.70 8.00 5.20 3.70 3.60 3.50 3.00 2.80 2.70 2.80 3.40 

28 _______________________ a.:10 4.60 14.so 4.80 3.50 3.50 B.40 3.20 2.80 2.00 2.70 3.HO 

24 _______________________ 3.:30 4.40 8.00 4.70 3.50 3.50 3.30 3.00 2.70 2.60 2.70 3.70 

2il _______________________ a.4o 4.4o 6.20 4.60 3.6o 3.50 3.oo 3.oo 2.7o 2.60 

1
~ 2.7o 3.60 

2fL__________________ 8.40 4.30 6.10 4.70 '13 .. 60 5.00 3.10 2.90 2.70 2.60 2.60 3.50 
27 _______________________ 3.30 4.50 5.(;0 4.70. 3.60 5.00 3.10 2.90 2.70 2.60 2.60 3.40 

28 _______________________ 3.40 17.50 il.20 J.60 3.70 4.70 3.10 2.90 2.70 2.50 2.60 3.20 

29___________________ a.6o 5.oo 4.50 3.90 4.00 3.00 2.00 2.60 2.50 2.60 a.1o 

30_____________ B.IO 6.'10 4.ao 5.50 B.80 3.00 2.90 2.6012.70 2.50 3.00 

31__ ____ ---------------- B.tlO -------1 7.70 I 5.70 I J.OO 2.80 --··--1 :?.70 2.80 
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Rating tahle fur ~Yottely River at Ranger, .. Y. C., from, Jam.wry 1 to December :iJ, 
lDD.f. 

Gage 
height. 

3.0 

il.6 

4.0 

4.2 

4.4 

4.6 

4.1-t 

0.0 

Di;.;charge. 

Secou cl-.feef. 

1;)i) 

190 

229 

380 

4JO 
.)00 

560 

620 

680 

740 
800 

860 

Gage 
1 

Discharge. , 
height. 

Feet. 

.). 2 
;). 4 

;), 6 

;), 8 

6.0 

6.2 

6.4 

6.6 

6.8 

7.0 
'"' ') I.-

1.4 

1.6 

7.8 

~--~--

·"'econd-.feet. 

I 

920 

980 
1. 0-10 

l. 100 

1.160 

1. 2.20 

1,280 

1.HJO 
1,400 

1,-!60 

1,520 
1,580 

1.6-±0 

1. 700 

Gage" 
height. 

.Feet. 

8.0 

8.2 
8.4 

8.6 

8.8 

9.0 

9.2 

9.4 

9.6 

9.8 

10.0 

10.5 
11.0 
11. ,) 

D . 1 1 Gage 
1se mrge. :I height. DisC"llarge. 

Seco=df··•t I J<"c<l .. s.-,.~,.,z;ec:,:l 
1.76o 1 12.o 2.96o 
1,820 ~~ 12.;) 3.110 

1.880 13.0 3.260 
1,940 13.5 3.410 

2.000 1-!. 0 
2, 060 H.;) 

2.120 il - 15.0 
2.180 :1 10. ;) 

2.240 

2.300 

2,360 
2.510 

2,660 

2,910 

16.0 

17.0 

18.0 
19.0 

20.0 

21.0 

3,560 

8.110 
3,860 

4,010 

4. 160 

4.460 

4,760 
0,060 

5,360 

5.660 
---- ·--------------------------------------' 

Esthnated monthly discharge of .Nottely Rivet' at Ranger, 1Y. C., fm· J:Jo.i. 

[Drainage area. 272 square miles.] 

Month. 

1-----"i~ha>·ge in >econd-feet. 

I M=imnm. Minimum. M~n. 

January ____________________ _ 

Fe1Jruary __________________ _ 

March _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________ [ 

April _________ . _____ .[ 

May __________ . I 

June __________ _ 

July ________ .. 

August _________ ------------I 
September __________________ _ I 

October _____________________ _ 

N oYem ber _____________ __ 

Decem her _ _ _ _ _ 

The year ______________ _ 

800 

4.610 

3,800 
1,940 
1,070 

1.610 

1,100 

1,460 

i360 

:560 
.)60 

;-;oo 

-±.610 

272 . 

322 

770 
630 
410 

410 

229 

190 

172 

172 

433 . 

1,095 I 

1, 289 I 

1,028 

57'2 

810 

503 

389 

238 

212 

232 

254 

588 I 

Run-off. 

Sec·ond- I 

feet per Depth in 
square inches. 
mile. 

1.59 1.83 

4.03 4.20 

4.74 5.46 
3.78 4.22 

2.10 2.42 

2.98 B.B2 

1. 80 2.13 

1. 43 1. 65 

. 88 . 98 

. 78 . 90 

. 85 • 9;') 

. 93 1.07 
----·---

2.16 29.13 
-~~--'--
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Hl\VASSEE RIVER A'£ :YIURPHY, ~- C. 

The station was established .July 2ti, 1896, by E. \Y. :uyers. It is 
located at the highway bridge, about 80 feet above the Atlanta, Knox
ville and Northern Railroad bridge and one-half mile above the mouth 

, of Valley River. The standard chain gage, \vith 24:-inch box, is 
clamped to the top of the downstream end of the first iron crossbeam 
from the right bank in the space between the bridge floor and the 
lower chords. The length of the chain from the bottom of the \veight 
to the index is 27.05 feet. The gage is read once each day by \Yilliam 
l\Iingus. Discharge measurements are made from the sidewalk on the 
upstream side of the single-span highway bridge. The bridge is HJ5 
feet long, supported by stone abutments. The initial point for 
soundings is the end of the iron hand rail on the right bank, upstream 
side of the bridge. The channel is straight for about 500 feet above 
and belo~v the station. The right bank is high and rocky and will not 
overflow. The left bank will overflow for a short distance around the 
abutment. The bed of the stream is rocky and rough and makes 
soundings uncertain. The bed is permanent and the flow is rapid. 

Bench mark No. 1 is the downstream side of the top of the stone 
pier at the right bank, 22.55 feet above gage datum. Bench mark 
No. 2 is the top of the downstream end of the first iron crossbeani 
from the right end of the bridge under the bridge floor; its elevat,ion 
is 25.05 feet above gage datum. Bench mark No. 3 is a cut on a large 
white-oak tree in the grounds of the Atlanta, Knoxville and :X orthern 
Railroad station, on the left side of the street leading from the high
\Yay bridge to the town and 325 feet from the end of the bridge. Its 
elevation is :31.57 feet above gage datum. Bench mark No. 4: is a cop
per plug set in the solid rock on the right side of the river, 100 feet 
from the water's edge, 10 feet uphill from the foot of the hill and 500 
feet up the river from the bridge. Its elevation is 21.31 feet above 
gage datum. 

The observations at this station during HJ03 have been made under 
the direction of J\I. R. Hall, district hydrographer. 

Discltw,ge meas11rements of Hiwassee Ri1·er at .i1IurphJJ, iV. C., in lri!M. 

Date. Hydrographer. Gage Discharge. height. 

Feet. Second-feet. 
March 6 _________________ . _ _ _ l\I. R. E all _____ _ 6.60 1,147 
March 28 ________ . _____ . __ .. _ _ _ B. S. Lraue __ 6. 7;") ' 2.226 
April28 ______ .______________ E. C. ~Inrphy ____________ _ 6.04 1,302 
July 29 _______________ . 0. P. HalL __ 5. 16 435 
August 17 ___________ . _ _ _ _ _ _ l\I. R. Hall _ _ ___ . _ _ _ _ G.19 437 
August 21 _ _ _ _ _ _ _ _ _ _ 0. P. HalL ___________ _ ;). 00 315 
October 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ do _____________ _ 4.88 217 
October 3 _________ .. _ _ ___________ do _ _ _ _ _ _ ____________ _ 4.88 220 
December B . __ _ . _________________ do __ _ 4.83 233 
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J[eon daily (JWJe lieiuld, in feet. of Hizcasser> Riz:er at .J.liurphy, ~Y. C., jo1> 190.] . 

Day. .Jan. I Fe1J.! }lar. Apr. :M~y. ~neyuly.~~<\.ug. ~ep~. Oct. NoY.] Dec 

2. 
g __ _ 

4 .. 
;) __ 

(i __ 

!L-
10 .. 
]1__ 

n ------

ii.05 5.40 i'.ii.') 7.111 (i.OO 6.20 I il.40 i 5.25 4.1J;j 4 .. % 4.Hil 4.\lO 

5. 05 5. 40 7. ;j;j 1\. ~5 :i. !l5 6. 25 5. 50 j H. 5!l 4. \J.') 4. fl5 4. m 4. \JO 

:i. fiD ,j_ iiO c;. !15 G. 70 5. no :). !lO il . .J.,) 1 5. 70 ''· m 4. ;-;5 4. no .J.. no 
•>. b.'i G. GO 6. m fi. n;; 6. :"lfJ •i. ':'5 ~- 4. ~ I ;~. :m.. ;,_ oo 4. !lo 4. n.i +. 110 
:i. t:O 6. !JO 6Jii 6. 5.i 5. b.i 6. 40 a. 81> u. J u 5. 00 4. b.'i ii . .J.O 4. !)() 
,-,. 70 6. 2;) 6. ()() n. 4ii ;,, b.i (i. 75 I 5. 45 I 5. 40 4.\:lii 4. 85 ;), 00 i 4. !lO 

ii. ()(J n. 2ii fL 45 cuo ;). Hl u. a:> ! 5. G5 5. 30 +.no 4. 8.i +. !l5 I -U5 

;,, ()() 7. tiO 7. 95 \i. 70 5. RO 6. 50 5. 45 ;). 20 4 \){) 5. \~) 4. \)i) I 4. ~;) 
;,,;>o H. 90 ~. ;'~ 

1 

~- ~~ i'>. 75 ii. 90 5.40 5. 15 ."dl5 ,j_ m 4. no 1 

4. 8ii 
;), ;)0 fi. 4'> j. ,);.) I 6. ;},) ;), 7.') 5. 85 5. 65 5. 10 .J.. 95 4. HO 4. \j() J. 9() 

:"> • • ):) 7. 20 9. !l5 tl. 4.') :i. 70 6. BO 5. 50 . 5. 20 4. 90 4. t-:5 .J.. W 4. 90 

;),(!;j 7.&i 8.20 O.ilO I 5.70 5.90 6.15 5.10 4.90 4.t:fi i ii.15 4.90 

i'l. 70 6. 75 7. 50 6. 50 ;), 7;) 5. 75 6.10 5. ()() 4. !)() .J.. 1:'5 5. ()() 4. \li) 

JL ... _ _ ___________ 5.70 ti.45 7.10 7.6;) 5.70 iJ.ti5 6.10 5.00 4.90 I 4.0:i 4.U.) iUl5 

r,_ 5.CO H.25 G.85 7.25 ;).IU 5.6ii 5.70 5.10 5.1514.1-i:i 5.(10 4.H5 

IlL ____ ... __ _ ii. ii;i H. 20 6. 10 fi. \JO .'). !l5 .'). 60 5.55 5. 15 5. 45 : 4. ~5 4. \f> ·l. 90 

;), ('() \l. 15 6. f>ii 6. 70 5. 60 5. 55 ~- ~5 ~- :o 5. 10 4. \)5 ;), uo 4. t'.;) 

5. !iO 7. ilO ti. 45 , 6. 55 5. 60 5. 50 0. uO · n. 20 5. 05 ;i. 05 5. 45 ' 4. 85 
17-------

1~"------
-~- :~ I ~:- :5 (), il5 fl. 4;) 5. iii) 5. 50 ;), 45 .5. 10 4. 95 I 4. 9' J 5. 00 L% 
;>.db ' b. nO ti. 2;) 6. 40 :). 55 ;,_50 5. 45 5. 20 ±. 95 1 4. 90 5. 00 5. 0.) 

l!l __ 

2\L 
!), 40 G. ;1;) tl. 90 (), 4;) (i, 10 5. ();j ' 5. :55 I fi. 10 .J.. 95 4. \)() 5. 00 5. 25 

5.i)5 f:i.20 7.10 ti.25 5.55 I 5.45 5.35! ;).10 4.95 4.~5 4.\!5 5.00 
21 

2L. 

. 5. :);) I fi. 05 11. HO I 6. 20 5. 50 5. 50 [). 35 5. 05 4. 90 4. H5 .J.. \l5 ;), ()() 

__ .. i). 3:i ! 6. 00 li. 75 1 6. 15 5. 50 5. 45 5. i30 5. 05 .J.. \JO 4. !tO 4. \:5 4. !l5 

2.)_ -- :">.40 5. Hi) 7. ti5 . 6.10 5. 45 5. 40 5. 25 . 5. 05 4. \JO U~i) 4. \!5 4. !l5 

2f) __ ii. :li) 5. !';) 7.1:i 6. 25 i>. 45 5. 45 5. 25 5. 00 4.1<5 4. H5 4. !J5 5. 00 

27 5. ;)o 5. HO 6. no H. 10 5. 45 5. 75 5. 25 I 5. <)J +. \JO 4. ,c;5 4. 95 +. 95 

:i. :l.') 12.00 G. 15 H. 05 :":i. 4•> :). 8;) 5. 25 i 5. 00 , 4. 90 f 4. S.') .J.. 90 !i. Oi) 

2!l__ _____________ .i .• '>ii H.OO :i.95 5.55 ~-~ 14.9~ 14.~~! 4.<":> 4.~) fl.OO 
30____ _ ____________ ;).45 5.95 5.00 f>.45 ~-35. 4.!l~ ]4.Hn 4.~! 4.00 4.95 
31_______________ 5.40 5.HO •>.40 4.95 4.9u 4.\J,j 

R::tinu tuble for Hitrassee Ri1Nr at .Murphy, X. C .. from January 1 to Decemlwr 
./ 1. /!lO.J. 

Gage 
height. 

Feet. 

4.8 
4.9 

0.0 
,), 1 

3.8 

3.4 

5.3 
.). 6 

5.7 

Second-feet. 

20.') 

265 
325 
38;) 

450 

520 

590 

670 
750 

845 

Gage , Discharge>. 
height. 

Feet. 

5.8 

5.9 

6.0 

6.1 

6.2 

6.8 

6.4 

6 .. ) 

6.6 

6. 7 

Second-jeet.l 

940 ! 

1. 070 
1,200 

1,380 

1. ;)60 

1. 7-10 

1,920 

2. 100 

2.280 
2,460 

Rating table for 1908 same as 1902. 

, I , 

G!'Lge Discharge.,' G_ag-e ' Discharge. I 
height. · , height. ; 

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

Feet. . Second-jefd.: 1 Feet. Secohd-fect. 
I I 

6.8 2,640. 7.8 4,440 

6.9 

7.0 

7.1 

7.3 

.-.4 

7.6 

j, j 

2,820 

3,000 

3,180 

3,:360 

3,.540 

3.720 

3.900 
4.080 

4.260 

7.9 

8.0 

8.5 

9.0 

9.5 

10.0 
10 .. ) 

11.0 
12.0 

4. 620 1 

4,800 
;), jOO 

6,600 

7,500 
8,400 

9.800 

10.200 
12,000 
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Estimateclmonthly discharge of Hiu:ru;::;ee Ri'uer at .1ll'urphy, 1\'". C., for J[)UJ. 

[Drainage area, 410 square miles.] 

Dis~:harge in second-feet. Run-off. 
~~---- -----------c-----1----;--~--~ 

I I I 1\fonth. 
: 1\faximum.l :Minimum. 1

1 
I : 
I ! I ------------ ~--

----I 1,135 35' ;)9'"051!1 
January __ _ 

February _ _ 1 12.000 
I March _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 11, 640 1, 650 

April____________ ·J-.170 1,135 

May _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 , 7 40 630 

June_ _ __ . __ 

July ____________________ _ 

August ____________ _ 

September _________________ _ 

October ___________ _ 

November. _______________ _ 
\ 

December ____ _ 

2. ;);)0 

1.470 

2.100 

680 

1,070 

630 

485 

590 

485 

295 

235 

235 

265 

235 

1\fean. 

698 

2,498 

3,708 

2,143 

890 

1.053 

695 

500 

304 

280 

320 

290 

Seeond-
feet per Depth in 
square inches. 
mile. 

1. 70 

6.09 

9.04 

5.23 

2.17 

2.57 

1. 70 

1. 22 

.74 

1. 96 

6.34 

10.42 

5.83 

2.50 

2.87 

1. 96 

1. 41 

. 83 

. 68 . 78 

. 781' . 87 

The year . __________ _ 12.000 235 

. . 11 I . 82 
--1-, 1_1_5_ -~~--36,;9 

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

LITTLE TEK~ESSEE RIVER AT JlTDSO~; N. C. 

This river rises in northern Georgia, with tributaries from the 
mountains bet,ween North Carolina and Georgia, and flows in a north
westerly direction, emptying into the Tennessee River at Lenoir, Tenn. 
:Measurements of flow are made at Judson, X. C., below the mouth of 
Sawyer Branch. The area drained is mountainous and covered with 
forest growth. 'rhe station was established by E. ,Y. :Myers in June, 
18flG. It is located on the Southern Railway bridge, about one-fourth 
of a mile from Judson, X. C. The standard chain gage with inclosed 
scale is located on the downstream side of the first span from the left 
end of the bridge. The length of the chain from the end of the 1veight 
to the marker is 2G.29 feet. The observer is R. C. Sawyer, a fctrmer 
living at Judson, N. C. The river is straight, for several hundred 
yards above and below the station; the bottom rocky and very rough 
on the west side and sandy on the east r-;ide. rrhe current is r-;wift and 
considerably obstructed by two wide timber piers. The section is 
constant, but not a good one for measurements. 

Bench mark ~ o. 1 is the top of the angle block on the lower chord 
at the middle of the first span from the left end of the bridge, on the 
downstream sid••. Its elevation is 2:J.:JG feet above gage datum. 
Bench mark Xo. :? is a standar<l copper bolt set in the rock near the 
end of the tunnel, on the right bank, 130 feet from the end of the 
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bridge and 8 feet from the center of the track. Its elevation is 28.14: 
feet aboYe gage datum. 

T'he observations at this station during 1D03 ha\ro been made under 
the direction of 1\1. R. Hall, district hydrographer. 

Disclwrue meosu1·ements of Little Te111tcssee Rit·er ut Judson. _;Y, C .. in ][lOS. 

Hydrographer. Gage 
height. Dis<·harge. 

Feet. Sccullll-feet. 

_ -I B. S. Drane ____________ _ 

E. \V. Myers 

March :30_ 

April26 __ _ 

6.91 10,494 
4. ;3.) 3, 083 

June 28 ________ _ _____ do __ 3.56 i 1,796 
October 1 0 _____ _ B.S. Drane __ _ 2. 48 ;)6.5 

Do ______________ _ _ __ do 2.46 ,)f>9 

August 20 ________ _ _do __ 2.86 1,097 
----------- - -------~---------------

.ilfean daily fJUU~' lteiuld, in feet, of Little Te1111essee Rircr at Jndso11, ~V. C., for 
J[lfl.]. 

~~l. --;:. 1\Iar. Apr. J\Iay.~.Tnne .• Tu~y. 1 ~ug. ~-;~~--~~et. NoY. 1 Dec. --- ~~--~-1-
L _____ :u1: :3.54 \l.u:~ 7.10 4.00 4.60 3.25 2.80 j2.55 

1 

2.32 2.38 ;~.88 
:2_ 3.5•i, :3.60 H.H2 7.1i) :~.2!J 4.ii5 3.25. 4.3512.£5 2.32. 2.40' 2.30 
::;____ -!.02 I 3.6G ,:;.9:-l 6.90 i3.HO 4.51) 8.25 3.90 2.55 2.31 2.G5 2.25 

4____ ±.08 5.82 4.98 H.7i) 4.15 4.fi0 3.50, 3.10 2.50 2.3.") 2.60 2.28 

5__ ___________ 3.HO -±.78 4.G5 · 6.61) B.!l!l •>.70 3.2.): B.lO ~ 2.0012.30 2.98 2.-±0 

Day. 

6______ 3.70 4.18 · 5.B\l 8.70 8.85 5.65 i3.35 a.oo: 2.50' 2.a2 2.75 2.42 

7_____________ B.G5 il.41 ,).ii2, 7.!:•> 8.1!5 4.7~ 3.&3 2.90' 2.45 2.3B 2.52 2.30 

R _______________________ 3.ti2 -±.89 :'.27 :'.20 B.80 !UlO 3.40 2.80 2.40 2.40 2.41!, 2.28 

\) _______________________ 3.i30 4.1-\2 G.i"~J fl.f>(l :l.~i> 8.8•i B.l30 2.75 2.45 2.:3;") 2.45 2.40 

]()__________________ 3.H•i 4.\10 7.8\l 5.00. B.70 3.R•i 3.25 2.:'5 2.W 2.3a 2.40 2.42 

ll__________________ 3.4•i 5.41 6.80 4.7ii' 8.70 4.9.) 8.60 2.t'O 2.40 2.3il 2.42 2.22 

12______________ 4.a.i ().40 6.72 4.fii I 8.70 4.:36 a.RO 2.85 2.4.'i 2.37 2.53 2.Z2 

1:-L____________ _ __ :3.00 •i.29 5.\li~ .5.Pii 3.1l•> 4.20 a.75 2.75 2.40 2,36 2.55 .'Z.G2 

14___ _ __ :3.()5 4.96 a . .1 I G.aa B.l\0 4.10 B.fiO 2.70 2.40 2.40 2.52 2.70 

15_____________ Riiii · 4.31 fi.42 i).i:O iUlO :~.90 B.i35 2.80 2.75 2.a2 2 . .50 2.50 

Hi__________ a.5o' 4.Ho o.1s • 5.4•i a.Ho :u-:o · :J.20 3.50 a.6o 2.B3 2.45 :?.:38 
11 _ _ _ _ _ _ _ _ _ a. 48 il. •·a 4. 98 · 4. n;> :J. 70 :3. Gil :3. M 3. £5 2. 60 2. 4R 3. 25 2. 35 

11:1_ _ _ _ _ _ __ _ _ _ 3. 4;) -±. 98 4. ():3 4. 7il !3.10 :UJO 3. %il a. 00 2.fJ5 2. 7;? :U35 2. 22 

l\l__________ :3.43 4.81 4.80 4.5:3 H.IO il.il5 a.1•i 2.80 2.50 2.ti0: :-l.i32 2.25 

2o__________ a.4o 4.72 4.7il 4.5:-l H.m :u;:) :3.10 2.su 2.50 2.40 1 2.t10 :?.82 

21 _ _ a. 42 4. BH 5. 2~l 4. 45 3. 5·> :-J. •i•> a. oo 2. -;-o 2. 4:i 2. i:l•i 2. ii2 a. 05 
22. _ _ _ _ a. 40 4. 81 u. m 4. 44 3. 5il :u:-> :un :?. 6:> 2. 45 2.:32 2. !lu :z. 75 

2;3____ _ __ B.41 4.22 10.28 4.44 3.50 !3.40 a.Oil 2.fi5 2.40 2.:-J3 2.48 2.68 

24 B. 4!1 4. 22 8. H2 4. 44 3. 45 . B. :n 2. \J,j 2. (i(l ! 2. 40 ;Z. :3.'3 2. 45 2. 55 

2iL _ _ _ _ _ _ _ _ _ _ _ a.(]() 5. 4H . G. 2H 4. 43 3. 4i) 3. 85 2. \30 2. GO . 2. H8 2. Btl 2. -±2 :UJO 

26__ ___________ :un 5.72 (i.20 4.47 3.00 4.2il ~-~~ i ~?.5·~ I~-~~ 2.:30 2.-±2 3.(10 
27 --------------- B.54 !I H.2~ ;j_(i4 4.4G :3.20 4.15: 2.8.) I 2.!l.J 2.36 2.30 2.:i8 2.45 

2B____ _____________ il.•il< lO.tlB ;).10 4.20 :3.20 H.:iO 2.80: 2.50 2.37 2.B8 2.2:3 .'?.!38 

29_ __ _ Jl.iYI 5.60 4.10 3.8) !Uhl :3.0ll 2.50 2.:15 2.a4 2.50 2.il6 

so ____ :u:-< 3.tio 4.oo :um n.2u :2.9.:; 2.5.:; 2.33 2.85 2.4:2
1 

2.5o 

3L ____________________ :lJ>!J o.n.·> a.no a.1o 2.50 2.ao ------1 2.-±a 
I 
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RatiiiU tol>le fm· Little Tennessee Rica at Judson, _;_Y, C'., from January 1 to 
December Sl, 1[)03. 

Gage 
height. Discharge. Gage 

height. 
-Gage i . - 1'1 

height. I, Discharge. , 
Gage 1 

height. , Discharge. 

! Feet. 

.'2 .. 2 

Second-feet. Fel't. :--;ecollcl-jeef. --Feet. ! 8econdfe-~-~~ Feet. I 

! Second-feet. 

'2.3 

'2.4 

'2.G 
•) -
"-'· j 

2.8 

2.9 

3.0 

3. 1 
3 ') 

3.3 

3.4 

i3.6 

i3.7 

3.8 

335 3. 9 

405 4.0 

485 4.1 

575 4. 2 

67."> 4. 3 

775 4.4 

87.) 4. 5 

985 4. (i 

1.100 4. 7 
1,220 4 .. '5 

1, 340 4. 9 

1.460 5.0 

1. 580 5. 1 

1,720 5.2 

1,860 

2,000 

2,140 

5.3 
5.4 

5.5 

2,300 
2,460 

2.620 

.'2. 800 

2.080 

:3. 180 

3,380 

:1, 5~0 
B,780 

3,980 
4,180 

4,380 

-1.600 

4,820 

5,040 

5,260 

5,480 

;), 6 .'), 700 1: 

~:: ~: ~~~ II 
5. 9 6, 360 

6.o 6,58o I 

66 .. ! 6,825 1111 

- 7, 070 
6.3 7,315 
6.4 7,560 I 

6. 5 7, 805 

6.6 8,000 
6. 7 8, 29;} 

6. 8 8, 540 

6.9 8,785 

7.0 

7.1 
,., •) 
j,,.; 

9,030 

9,308 
9, ;}86 

7.3 
7.4 

7.6 
j, j 

7.8 

7.9 

8.0 

8.5 

9.0 
9.5 

10.0 
10. ,} 

11.0 

9,864 
10,142 

10,420 

10,776 

11,132 

11,488 

11,844 

12.200 

14,200 

16,200 

18,450 

20,700 

23, 100 

25,500 

------- ----'-------------'---------' 

EsNnwteclmonthly discharge of Little Tennessee Rit•er at Judson, .N.C., for 1.903. 

[Drainage area, 675 square miles.] 

Discharge in second-feet. 

Month. 
:'tlaximum. :Minimum. ~ean. 

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

January 
February _______ c ______ _ 

March ______________________ _ 

April _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ____ _ 
May ________________________ _ 

J nne _____________ - - - ___ . - -
July _______________________ _ 

August ___________ . ____ _ 

September _ .. - - - -- - - - - - - -
1 

October ______________________ 1 

November 
December ____________ .. _____ _ 

The year ______________ _ 

3.080 

23:820 

22: 140 ! 

15,000 I 

2,710 

5,920 

2,140 

3,080 

1, 100 

1,790 

3,680 
2,460 
1,340 

1,340 

875 

575 

1,860 445 

775 403 i 

1, 520 37o 1 

~1~ 1~~ ___ 3:~5 I 

23, 820 I 335 I 

1,830 

4,908 

7,521 
5, 782 i 

1,991 
2,6:.n 

1,389 

1, 02:3 

60.) 

459 

669 

575 

2, 449 I 

Run-off. 

Second-
feet per Depth in 
Sljuare Inches. 

mile . 

2.71 3. 12 
,., ')"' 
j. -I 7.57 

11. 14 12.84 
8.57 9.56 
2.95 3.40 
3.90 4.35 
2.06 2.37 
1. 52 1. 75 

. 90 1. 00 

. 68 . 78 

. 99 1.10 

.83 . 98 
---~---

3.63 48.82 
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TGCKASEGEE RIYER AT BRYSOK, K. C. 

Tuckasegee River rises in the southwestern part of North Carolina, 
at the base of Tennessee Ridge, w·hich separates Jackson and Tran
sylvania counties. It flows in a northwesterly direction, emptying 
into Little Tennessee River at Bushnell,~. C. Measurements of dis
charge are made at Bryson, 2 miles below the month of N e\vton Mill 
Creek. The drainage area is largely rough and mountainous, and 
covered with forest growth. 

This station ·was originally established by E. ,V. J\Iyers, June, 1896, 
at the Southern Railroad bridge, about ;3 miles above Bryson, N. C., 
just below Governor Island post-office. This station was abandoned 
l\Iarch 25, 1897, on account of the poor section. The present station 
\vas established Kovember 7, 18!J7, by A. P. Davis, at the highway 
bridge in the town of Bryson, N. C.,::? miles below the mouth of New
ton )Jill Creek. The gage is a vertical rod bolted to the north pier 
on the right bank at the downstream side of the bridge. It is read 
once daily by .J. l\I. 'Velch. Discharge measurements are made from 
the sidewalk on the downstream side of the single-span steel highway 
bridge. The initial point for soundings is the end of the hand rail at 
the left bank on the downstream side of the bridge. The channel is 
straight for about GOO feet above and below the station. The water 
is moderately swift, but the current is obstructed by the remnants of 
two old bridge piers. The right bank is low at the bridge and over
flows to a slight extent, but all \Vater passes beneath the bridge and 
its approach. The right bank is high and rocky and does not over
flow. The bed is of gravel and sand and is fairly constant. Beueh 
mark No. 1 is a copper bolt set in the stone sill beneath the large win
dow in the northwest corner of D. K. Collins's brick store, about 80 
feet east of the northeast corner of the county court-house. The 
window is on the side of the store nearest the court-house. 'l'he ele
Yation of the bench mark is 22.:3:.? feet above the zero of the gage. 

The observatious at this station during 1903 have been made under 
the c1ireetion of ~I. H. Ilall, district hydrographer. 

IRR 98-04--18 
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Discharge measurements of T11ck1l8C[JC<' Ri1'c1· ut Bryson, ~Y. C., 1'n 1903. 

Date. 

March Hl _______ . _ _ _ _ 

Do ______ ----.-------
March ?7 _____________ _ 

A pri1 2;J _______ _ 

April 24 _____ __ 

April 23 ____ __ 

J nne 26 . ______ _ 

J nne 27 _________ _ 

J-Iyc1rographer. 

E. \\~. ::\Iyers __ 

____ do __ _ 

B.S. Drane 
_do __ 

_do 

_ E. '\Y. :Myers ____ _ 

_do 

_do 

August 17 ____________________ B.S. Drane ___ _ 

August 18 _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ do 

Do _ _ _ _ _ _________________ I _____ do 

October 9 __________________ _do 

October 12 __ _ _____________ --~---·_do 

I 

-----_I 

I 

--- ---1 

Ga!2'e 
height. 

Feet. 

2 .. )0 

2.30 

4.3;) 

2.78 

2.63 

2.70 

1. 73 

1. 70 

1. 25 

1. 49 

1. 41 

1.16 

. 9;) 

i 

I Diseharg,'. 

Second-feet. 

i 2, 411 
I 

I 2,484 

4, J;};; 

2,932 

2,7-18 

2,928 

1.299 

1. 223 

().)9 

9;')!') 

794 

607 

419 

1liecm claily gage he1'ghi, hzfeet, of T11ckasegee River at Bryson, ... V. C'., .foJ' 1D03. 

Day. 
1 .Jan.] Feb. >Iar.l ~ pr.

1 
May. :June .. J nly.l Aug. 

1 Hept.l Oet ! N-=·1 Dee. 

-------------- _________ 1.1'0 l.GO 4.m 8.:lo 
1 

2.25 .

1

2.51 l.:iO 1.80 11.10 I O.!:l:i 11.00 0.\10 
z_______________ __ __ 1.00 1.73 3.4o 13.10 2.20 2.6.') i.:m 1.7o 11.10 I .95 1.00 .9o 
iL _______________________ I2.50 2.00 3.10. 2.11012.20.2.20 l.:iO 1.50 1.10 .\l5 1.00 .90 
4 _____________________ 2.10 5.75 2.ooj3.80

1

2.20'I1 2.10 1.50 1.40 1.20 .9!) 1.10 .0o 

.'i. .... - .. -- .. -- ...... --- 1. 90 3. 15 8. 00 2. 90 2. 10 3. 05 1. 6.') 1. 50 1. 10 . 90 1. 35 1. 00 
G ______________________ 1 1.8!) 2.65 3.oo 2.P.o 2.m 3.30 LGo. 1.:-n 1.10 .9o 1.10 1.00 

·- ----------------- 1.70 2.9.') 2.90 8.30 2.00 2.70 1.5:J 1.25 1.0.5. 1.00 1.00 I .\lO 
8 _________________________ 1.70 3.8.')! 4.:-35 6.50 2.00. 2.30 1.50 1.20 1.1011.60 1.00 1.00 

9. -----------------------' 1.60 3.00 3.50 3.60 2.00 2.20 1.50 1.20 1.10 1.05 1.00 1.00 
' 1. 70 2. 70 . 3. 60 ; 3. 4o 1. \l5 '12. ao 1. so 1. 20 1. 10 

1 

1. oo 1. oo . \l5 

2.00 4.20 14.20 13.:-lO 1.00 2.20 1.70 1.50 1.05 -~J.oo_ 1.00 I .oo 
1. oo a. 5o 1 3. 7o ' 3. 10 1. 9o 2. 10 1. m 1. 30 1. oo . 9."> 1. o5 1. oo 
1. 75 3. oo : 3. :io , 4. 75 1. 9o 

1

1.95 1. ll5 I 1. 25 1. oo . . 95 1. 10 1. 30 
14_________________ 1.so 2.80 l3.1o 14.00 1.90 I 1.90 1.60 

1

1.30 1.00 i .\l5. 1.10 1.10 
1.') _________________________ 1.70 2.70 !, B.OO i 3.60 1.85 1.80 1.;)(): 1.40 l.r-,o: .\l5' 1.10 1.10 

16___________________ 1.60 5.00 2.8-0 i 3.40 1.80 1.75 1.50. 1.50 1.40. ·:'i 11.00 .\l5 
17 ...... _____________ 1.60 4.\lO 2.70~3.20 1.80 1.70 1.7011.25 1.201l.i30

1

4.00 .90 
1R ________________________ 1.60 3 .. 50 2.60 3.10 1.751'1.75 1.45!1.40 1.10 1.10 1.75 .90 

]\l __ ----------- ------- 1. 55 li 3.10 12.50 3. 00 1. 75 1. 65 1. 50 11.40 1. 05 . 1. ()!} 11.20 1.00 
20___________________ 1.5.5 3.00. 2.40 a.ao 1.70 · 1.85 1.40 1.30 1.0~ 11.00 ~ 1.10 1.so 
;?L .... -------------- 1. 60 ' 2. 80 2. RO 3. 10 1. 751. 1. 70 1. 40 ' 1. 20 1. 05 I 1. 00 1. 10 1. 30 
22___________________ 2.50 '14.45 2.90 1.75 1.65 1.3.'): 1.20 1.00: 1.00 1.10 1.15 
23................... 2.30 I 8,20 2.75 1.70 1.65 1,35 '1.20 1.00 i .95 1.10 1.10 
24.. .... _____________ 2.2,). 5.1.'i 2.60 1.70 1.55 1.30 i.15 1.00 i .9.'l, l.Oi5 1.10 

2!)___________________ l.M 2.20 i 4.00 2.70 1.65 1.55 1.30 1.15 1.00 1 .951' 1.00 1.40 

26..... 1. 50 \12.10 !

1

3. 60 . 2. GO 1. 60 1. 75 1. 25 '11.10 1. 00 . 95 1. 00 1.40 
1. 5.5 2. 50 3. ao ! 2. so 1. 60 1. 65 1. 25 1. 10 1. oo . 95 . 90 1. 10 

2s .. __ 1. 80 

1

1 
7. so . 3.10 2. 40 1. 65 1. 60 1. 60 

1

. 1.10 . 95 . 95 i . 9o 1. ao 

1.80 ------13.20 :2.35 1.95 1.55 1.40 1.1~ .95 .\l5 .95 1.10 
1. 80 __ .... 4. 30 2. 30 2. 20 1. 50 1.40 ~ J. 2;) . \l5 1 • 95 1. 00 1. 10 

1.70 '------/ 3.()0 2.10 1.35! 1.10 ~------11.00 '--~~J 1.00 



HOYT.] TENNESSEE RIVER DRAINAGE BASIN. 275 

Ratinu fal)le .fm· T11ckasegee Ricer ut Bry.'!on. X. C., from .Jmwm·y l to Deccntba 
81. 1903. 

I C+age 
I 

Gage Gage Gage 
i 

I 
Diseharge. Diseharge. i DischargP. Di~<'harge. ! height. height. height. height. I ,_ 

i 
I 'Pel. Se,·rnul-feet. Vee f. Second-feet. Feet. Seconrl-feet. Vee f. Second-feet.j 

0.0 ;~RO ') .~ 

"• I 2. 8.)0 4. ;) 7.220 6.:3 14,940 
I 

1.0 41i0 2.8 ;), 0.')0 4.(\ 7.5:30 (\. -~ 1.'i. 520 

1.1 ,);)0 2.9 8.250 4. ; 7.R40 G.,) 16.100 
1 ·) 640 8.0 3,460 4.8 8. 160 G.n 16.680 
1. ;~ 7:30 3. 1 3.fi70 4.9 8.480 G. ; 17.2fi0 
1. J ~30 8.2 ;3, 890 0.0 8.800 G.S 17,840 

1.5 940 :u~ 4,110 5. 1 9. 123 G.9 1R,420 

1.6 1.060 3.4 4, :mo 5.2 9, 47;) 1.0 19,000 

1.7 1,180 8.5 4.060 ;), g 9, 8;)0 ~ •) 
I.- 20, 160 

1.8 1,310 8.6 4,800 ;), 4 10,250 7.4 21.:320 

1.9 1,450 3. I fl,040 !'i.G lO,GI!'i 7.6 .22, 480 

2.0 1.600 3.8 5.290 i'i.6 11. 125 7.8 23.640 

2. 1 1, 760 8.9 :J,540 ;). 7 11' 600 8.0 24.800 

2.2 1. 930 4.0 .), 800 ;), 8 12, 100 .8.2 2:J.960 

2.8 2,100 4.1 6,070 0.9 12, 62;) 8.4 27. 120 

2.-± 2,280 4.2 6, 3;)0 6.0 18,200 8. () 28,280 
') -~.;) 2.470 4.8 6,680 6. 1 13.780 8.8 29,440 

2.G 2.660 4.4 6,920 6.2 14,360 9.0 i30,600 
-·-- -----

Table well determined to 3 feet gage height. Above 0 feet 1\101, 1902, and 1903 
rating tables are the game. 

EsUmatecl monthly discharge of Tuckasegee Rit•er at BI'!JSOJI. S. C., in 7.908. 

[Drainage area, 662 square miles.] 

Month. 

I 

~---1 
Jan nary _____ . ___________ ----I 

Fe hrnary ___________ _ 

Mareh _ _ _ . _________ _ 

April _________ . _____ _ 

May _____ - . - - - - - -- -- -- - - - - -
June _______________________ _ 

July ______________________ _ 

August ____ .. _______________ _ 

September _________________ _ 

October ____________________ _ 

November _________________ _ 

December. 

The year ______________ _ 

Discharge in second-feet. 

2, 470 9-W 

2:3,640 
2.). 960 

16,100 
2, 01.') 

4,110 

1,525 

1,180 

940 

1.060 

G,800 

1' 310 

1.060 

.2, 280 

2. 100 

1.060 
940 

680 

5.'50 

420 

380 

380 
380 

380 

1, 2;)8 

4,502 

:), 102 

4, 128 

1, 467 
1,683 

952 

725 
531 I 

Hnn-off. 

1. 90 

H.80 

7. 71 

6.28 
2. 2.2 

2.54 

1.44 

1.10 

. 80 

. 71 

1. 06 

. 81 

2. H) 

i. 08 

8.89 

6.9i> 

2.M 

2.83 
1. 66 

1.27 
,1;9 

.82 

1.18 

. 93 
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TENNESSEE RIVER AT KNOXVILLE, TENN. 

This station was originally established by the l'"nited States \Veather 
Bureau at the old county highway bridge, which has been torn clown 
and replaced by a ne\v bridg·e. Instead of placing the gage at the 
new bridge, it was decided to move it clown the river in order to get 
below some shoals and ~wing clams "·hich have been put in for boar ing. 
A temporary gage was put in at the Knoxville and Augusta Railroad 
bridge, a half mile below the high\Yay bridge, and was used during 
the greater part of the year 18!1D. In the latter part of that year a 
new permanent gage was established, and readings from it began on 
November 1, 18!19. The ne'\Y gage is on the right bank of the river, 
just belmv the mouth of \Vest 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 to +12 feet; the sec
ond, a vertical section, attached to one of the bents of the railroad 
trestle across 'y est Knoxville Bayou, about 50 feet from the bank of 
the river and from the sloping gage, reading from 12 to 36.5 feet. 
The gage is fastened to the upstream post of the bent, facing away 
from the river. The zero of the gage is 80±. 3 feet above sea level. 
The gage \Vas located for the rnited States Weather Bureau by the 
United States Engineer Corps. Daily records are kept by the United 
States vVeather Bureau and are furnished to the Geological Survey. 
Until recently discharge measurements have been made from the 
Cherokee Bridge, about 2t miles downstream from the Gay street or 
county bridge, at which measurements are now made, and which is 
one-half mile above the Knoxville and Augusta railroad bridge. 
~rhe Gay Street Bridge has seven spans, with a total length of 1,570 
feet. The floor of the bridge is about 100 feet above low water. The 
initial point for soundings is the end of the bridge on the right-bank, 
downstream side. The channel is straight for one-half mile above 
and for 1,000 feet below the station. The right bank "\vill overflow 
for about ±00 feet and the left bank for 200 feet, beyond which points 
a steep high bluff begins on both sides of the river. The bed is of 
rocks and gravel, and is rough and probably permanent. The current 
is swift and sommYhat broken by the rough bed and by the remains 
of old piers. 'rhe bench mark is a cross in the stone on the east cor
ner of the base of the right-bank pier of the Knoxville and .Augusta 
Railroad bridge. Its elevation is 2.4: feet above the zero of the gage 
and 807 feet above sea level. 

The observations at this station during 1D03 have been made under 
the direction of l\1. R. Hall, dist,rict hydrographer. 
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Discha1·ge nzectsltrements of Tennessee River at Kno.x~ville, Tenn., 'in 1903. 

Date. -i _ _"yd,og•·aphm·: __ -: h~i~l;~. ID::rge 
: Feet. 1 Second-feet. 

August 25. ________________________ do __________ -_- __________ -_- ____________ 

1 

Do ____________________________ do __ _ 
I 

Octo her 5 _____________________ I • ____ do ____________________ I 

October 22_ _ _ _ _ _ _ _ _ _ _ M. R. HalL _____ -_-- ------I 

24. 30 126, 376 

. 86 4, 759 

. 70 

. 70 

.01 

.27 

4,366 

4,344 

2,584 

3, 135 

Mean daily gage height, in feet, c~f Tennessee River at Kno.eville, Tenn., for 1908. 

___ D_a_y_. ___ Ja_n_. _F_e_b_. I_M_a_r_I-A-pi_'· I M~-=- J_u_n_e. _Ju_I_Y·:_A_ug_. i_s_e_v_t_. _o_<_:t_. I_N_ov_. Dec. 

} __________________ 

1

1 1.80 ~ 2.4o 14.60 10.9o 5.oo 3.1o 1.9o 
1

1.20 I o.6o -o.2o o.oo o.oo 

2------------------ 1.80 2.30 13.40 i 9.20 4.60 2.90 1.70 1.20 .50 --.20 .00 .20 
3 __________________ 2.00 2.30 9.70' 7.60 4.30 4.70 1.50 2.00 .40 - .20 .10 .20 
4 __________________ 2.70 3.£0 7.30 7.50 4.10 3.80 1.60 1.80 .40 -.10 .10 10 

!~~::::~~~~~~~~~~::i ~::~I ::: !:~ ~:: ~:~ ::~ !:~~ ~:~ :~~ :~ :: :!~ 
7 __________________ B.RO 6.RO 6.10 6.80 3.60 5.90 2.20 2.00 .40 .00 I .50 .10 

8--··-------------- 3.20 6.00 7.80 14.80 3.40 6.20 1.50 .::o - .10 I .70 .10 
9 _________________ 2.90 7.60 11.20 24.10 3.20 5.50 1.90 1.20 .BO .10 .60 .10 

}0 __________________ 2.50 6.70 9.90 17.80 3.10 4.40 1.60 1.00 .30 .10 .40 .10 

n __________________ 2.20 6.00 8.20 12.00 3.00 4.60 1.40 1.10 .30 .8o .30 .1o 
12 __________________ ' 2.30 7.m 8.10 8.90 2.80 4.70 1.10 1.60 .60 .70 .20 .1o 
13 __________________ 1 2.90 8.60 8.80 9.20 2.60 4.:!0 2.20 1.50 .30 .30 .20 .20 
}4 __________________ 1 2.70 7.70 8.30 13.90 2.60 3.40 3.00 1.30 .20 .20 .80 .10 
}5 __________________ 1 2.20 6.00 5.80 12.80 2.60 3.00 4.30 1.80 .80 .20 .30 .10 
16 __________________ 2.20 6.70 5.80 11.70 2.60 2.60 3.00 1.20 .20 .20 .30 .20 

17------ ---- -- ------ 2. 30 15. 60 5. 20 10. 60 2. 60 2. 40 2. 20 1. 10 . 20 . 10 1. 00 . 30 
}8 __________________ ~ 2.20 19.90 4.70 9.80 2.40 2.20 1.90 1.80 .20 .10 1.80 .20 
19 __________________ , 2.00 15.80 4.30 8.40 2.30 2.10 1.90 1.70 .70 .20 2.50 .20 
20 __________________ 1.90 8.90 3.90 7.40 2.10 2.10 2.20 1.70 .60 .20 2.20 .20 
2L _________________ -1.80 6.90 4.00 8.00 2.00' 2.00 1. 70 1.60 .50 .20 1.60 I .50 

22.----------------- 1.6() 5.80 4.30 7.60 2.00: 2.10 1.50 1.20 .40 .20 1.00 I 1.00 
23 __________________ 1.70 5.00 10.90 6.70 2.00 2.00 1.20 1.00 I .20 I .20 .90 1.40 

24______ 1.80 4.50 24.00 6.50 2.00 2.30 1.20 .90 .20 .10 .80 1.20 
25 ______________ 1.80 4.00 20.40 5.90 1.90 2.10 1.10 .70 .20 .10 .70 1.00 
26 __________________ 1.80 3.70 13.20 5.80 1.80 1.80 .90 .70 .10 .00 .60 1.00 

27----------------..! 1. 80 3. 40 9. 40 5. 80 1. 80 : 1. 70 . 90 . 60 . 00 . ()() . 40 1. 30 
28 __________________ 1.80 8.00 7.40 7.70 1.70 2.00 .80 .60 .00 .00 .80 1.40 

29------------------ 1. 80 6. 40 6. 70 I 1. 90 I 1. 90 . 80 . 50 - . 10 - . 10 . 20 1. 50 
30 __________________ 2.oo 6 9o 5.7o 12.50 1.90 I .8o .6o ~-- .1o - .w .2o 1.00 

31_ _________________ 2.20 -------1 9.90 -------~ 3.30 ------11.20 .50 --------1- .10 .90 
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Rat1~uy table for Ten ncssce Rirer at K1wxt·ille, Tenn., from January 1 tu Decem-
ber 31, 19W. 

-~~-------

Dis<~harge I 

Gage Diseharge. Gage . II Gage 
height. height. Dmcl•a,gc.l height. .I 

--·----- --------·---- -~~--

I 
8eco11d-jeet. ! F'eet. SPcmul-feet.l Feet. Second-feet. ·Pee f. 

I 
'N 6'>0 ~ 14.3 

I 

--0.2 2. 180 .2. 3 9, 6.20 
r 

5.6 ~·~, ~ I 
68. ;H)() I 

I 
-- .1 2,370 .2. 4 9,980 5.8 23.480 

I 
15.0 71. 290 

I .0 2.570 2. ;') 10,340 6.0 24,340 
I 

1;), ;) 14,190 

.1 2.180 2.6 10,110 6.2 25,220 16.0 71,090 

.2 3,000 2.7 11,080 6.4 26,100 16. ;) 79,990 
,, 

,•) 3.230 2.8 11,450 6.6 26,990 17.0 82,890 

.4 3.470 2.9 11,8.20 6.8 27,890 17. ;) 8.). 190 

. 5 3,730 3.0 12.190 7.0 28, 190 18.0 88,\590 

.6 4.000 ;J, 1 12,310 ~ •) ; ...... 29,710 18.5 91,590 
/"' 4.280 3.8 12,950 7.4 30,630 19.0 94,49D • I 

.8 4. ;)70 a. ;3 13,E30 7.6 31,560 19.3 97,390 

.H 4.870 ;), 4 13,710 7.8 32,500 20.0 100,290 

l.O ;), 180 ., -
~). ,) 14,090 8.0 38,440 20. ;) 103,190 

l.1 ;).500 3.6 14.480 8. ,') 35,840 21.0 106,090 
1.2 5.8:.?0 3 ~ 

• j 14,870 9.0 38,290 21.5 108,990 

1.3 6,100 3.8 15.260 9. ;) 40,790 22.0 111.890 
1.4 6,480 3.9 15,650 10.0 43.:340 22.5 114. 7HO 
1.5 6, 8.20 4.0 16.040 10. ,) 4.). 940 .23. 0 117,6!)0 

1.6 7, 1()0 4 .. 2 16,840 11.0 i 48,590 .23 . . ) I 120,590 
1.7 7, ;)00 4.± 11,6±0 11.5 51,290 2±.0 123,490 
1.8 7.850 4.6 18,450 12.0 54,040 24. ;) 126,3£0 
1.9 8.200 4.8 19,270 12.5 56,840 2;). 0 129,2!)0 
2.0 8. ii;'iO 5.0 20,901) 13.0 59,690 
2.1 H.900 3.2 20,930 13.5 62.590 
2 •. 2· H.260 3.--l: 21.710 1~~ I 65,490 



HOYT.] TENNESSEE RIVER DRAINAGE BASIN. 279 

Estimate(luwntlilydisclwrge of Tennessee Riva at Kno;n•ille, Tewt.,foJ•lY03. 

[Drainage area, l'.m~l st1uare miles.] 

Discharge in ~e<~ond·feet. Run-off. 
------------

1 

Maximum.' ::\Iinimnrn. Mean. 
Second- ' 
feet per 1 DPpth in 
square inches. 
mile. 

::\Ionth. 

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

January __ -------- -I 20,930 7.160 
I 

9,923 1. 10 1. 27 
I 

February 99. 710 9,620 

I 

30.902 3.44: 3.58 

:March 123,490 1.3,630 38.605 4.29 4.95 

April ---- I 124.070 2:3,0.30 42, 18B 4.69 5.24: ----------: 

:May ------- 20,01)0 7. ;")()() 11,664 1. 30 1. 50 
June __________________ 2.), 2.20 7,300 12.904 1. 44 1. 60 

July ---- ------ - - - - - ---- - 17,240 -L •>70 7, 7•>7 . 86 . 99 

August ---- 11. 080 :3.730 
! 

6,217 . 69 . 79 

September ------ 4.280 2.870 3.298 . 87 . 41 
October ____ ----- 4. ;)70 2. 180 2,793 . 31 . 36 

November ------------ ----

I 

10.340 2.570 4,216 . 47 [j•), 

December __ ---1 (j,820 2. 780 3,867 .48 . 50 
--------

The year_ 124.070 2. 180 14,527 1. 62 21.71 

FRENC;H BHOAD lUYER AT OLDTO\\-X, NEAH NEWPORT, TENX. 

This was originally one of the temporary stations established in 
connection with the general hydrographic study of the southern 
Appalachian region. 

The original gage put in at this station wat:-l carried away wHh the 
old bridge by flood early in the spring of 1902. 

The wire gage was established on the new bridge October 21, 1!)02, 
by B. S. Drane. The distance from the zero of the scale to the outer 
rim of the pulley was 2. 80 feet; the length of the wire from the end of 
the weight to the marker was iJO. :38 feet. The zero of the scale was 
placed directly opposite the center of the first intermediate post on 
the second span from the soutlnvest end. This gage was referred to 
the top of the hexagonal nut on the center bolt in the lower chord of 
the bridge below aud slightly downstream from the zero of the gage. 
It was 2G. GU feet above gage datum. The wire gage was replaced April 
29, HlO:J, by a standard chain gage, with inclosed scale, with its zero 
133 feet from initial point for soundings. This gage was maue to 
read the same as the one ~which it replaced. The length of the chain 
from the end of the weight to the marker is 28 feet. Discharge 
measurements are made from the downstream side of the steel high
way bridge, in four spans, to which the gage is attached. The initial 
point for soundings is the ewl of the guard rail at the left end of the 
bridge, on the downstream side. The ehannel is straight for about GOO 
feet above and below the station. The velocity is moderately swift, 
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well distributed, and can be measured at all stages. Both banks are 
high and wooded, and all water passes beneath the bridge at all 
stages. The sect.ion is smooth and regular, and the bed is of graYel 
and sand, not subject to much change. 

Bench mark No. 1 is a point marked in white paint on the sharp, 
rectangular corner of the angle iron connection between the floor 
beam and the first strut on the downstream side in the second span 
from the leH end of the bridge. This point is toward the right bank 
and is 25.84 feet above gage datum. Bench mark No. 2 is the top 
of the copper holt set in a bowlder projecting from the hillside on the 
left bank 175 feet downstream from the center line of the bridge, 8 
feet from the center of the road, and about 4 feet above ground. This 
rock is the first smooth-faced ledge of limestone outcropping close to 
the road. The face next the road is nearly vertical for a length of 
4 feet. The elevation of the bench mark is 29.52 feet above gage 
datum. 

1,he observations at this station during 190:3 have been made under 
the direction of l\I. R. Hall, district hydrographer. 

Discharge measurements of Freueli Brawl Ri1•er at Oldtou:n, near .iYewport, Tenn., 
· in 1!111.1. 

Date. Hydrographer. Gage I Discharge. height. 
I 

February 12 _________________ -1, E. W.l\Iyers _________ _ 
Feet. Second feet. 

4.32 12,874 
March 17 __________________________ do _ _ ___________ _ 2.87 5,059 
April 2 _________ . ____ . ________ ! B.S. Drane ______________ _ 4.11 10,660 
April 30 ______________________ I E. c. Murphy ____________ _ 2.58 4,611 
June 30 . __ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B. S. Drane _______________ _ 2.25 3,532 

Do . ___________________________ do __________________ _ 2.24 3,268 
August 12 _________________________ do ___________ . _____ _ 1. 80 2,279 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M. R. Hall ________________ _ 1. 8.2 2,246 
September 2 _________ . ________ , B.S. Drane ______________ _ 1. 4;) 1,167 
October14 ________________________ do _________________ _ 1. 81 986 

Do _________________ . _ _ _ _ _ _ ____ do ___ _ 1. 31 992 

Mean daily gage height, in feet, of F1·ench Broad River at Oldtown, nea1· J..Vew
port, Tenn., for 1903. 

I ! - I I I I I 
Day. Jan. 1 Feb. Mar. I Apr. May. 1June. July.[ Aug. Sept .. Oct. I Nov.· Dec. 

_______ ,-~ I 1:·1': 

L ________________________ l 2.10-;;~- 5.50 1-:;1. 2.50 I~ -;-;;-· 2.00 ~0-' 1.20 11.20: 1.20 

2------------------------- 2.20 1.90 4.40' 4.00 2.50 3.30 2.10! 2.00 .. 1.1)0 11.2011.20 1.30 

3-------------------------12.40 2.00 3 !lO 13.60 2.40 3.20 2 00 112.10 1.40 1.20 1.20 1.30 
4-------------------------12.50 3.80 3.20 4.30 2.80 2.80 2.20 2.00 1.4011.20 1.50 1.30 
5 _________________________ . 2.50 3.70 B 00 3.7012.60 2.50 f2.00 2.10 150 1.2011.60 1.30 
6. ____________ : ___________ 2.40 3.00 3.50 I 3.40 1 2.50 4.50 12.40 

1

2.00 1.50 I 1.30 1.70 1.30 

7-------·-----------------! 2.30 2.70 :3.80. 3.20 2.40 4.70 2.30 1.00 1.40 1.30 1.60 1.30 
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JJfean daily gage height, in feet, of French Broad Rit:er, etc.-Continued. 

Day. Jan. Feb. Mar .. Apr.' May. June. July. Aug. Sept. Oct .. Nov. Dec. ! I I I_ I i I I ·_ ' 

---'-') -. ' ---~ --1-'--- -I-_ -1_1_- I ____ -·~-----
8 ________________________ ... 20 1·4.60 3.~0 12.00 2.3014.60 

1 

2.20 I 1.80 1.40 1.40, 1.50 1.20 

9------------------------ 2.10 4.00 4.il0 5.90 2.30 4.20, 2.10 1.60 1.40 1.50 I 1.40 1.20 
10 ________________________ 2.00 3.30 4.00 4.60 2.:-JO \ 4.00 2.00 1.70 1.30 1.60, 1.30 1.20 
n ________________________ L9o a.20 4.20 3.Fu 2.00 4.10 2.10 1.00 1.40 1.50 1.:3o 1.20 
12 ________________________ 2.10 4.40 4.60 3.40 2.20 3.70\2.40 1.80 1.30 1.40 1.30 1.20 

13 _______________________ 2.40 3.80 4.50 4.40 2.20 3.20 12.70 1.70 1.30 1.40 LBO 1.20 
14__ ______________________ 2.20 3.20 3.80 5.80 2.20 2.80' 2.60 1.60 1.30 1.30 1.30 1.30 
15 ________________________ 2.20. 2.90 3.20 5.20 2.10 2.60' 2.20 1.70 1.40 1.30 1.30 1.00 

16 ____________________ --- 2.20 3.90' 3.00 4.70' 2.10 2.50 2.00 1.80 1.40 1.30 1.20 1.30 

17 ________________________ 2.10 6.50 2.90 4.20 2.10 2.40 2.20 1.90 1.50 1.40 1..50 1.20 
18 ________________________ 2.00 4.70 ~ 2.80 3.80 2.10 2.30 2.00 2.00 1.50 1.40 '2.10 1.20 
19 ________________________ 2.00 3.60' 2.70 3.50 2.10 2.30 1.90 1.90 1.50 1.40 1.80 1.20 
20 ________________________ 1.90 3.10 2.60 3.40 2.00 2.30 1.90 1.80 1.40 1.30 1.60 1.20 

2L _______________________ 2.00 3.00 1 2.70 3.50 2.00 2.40 1.80 1.70 1.40 1.30 1.50 1.50 
22 ________________________ 2.10 I 2.80 3.30 3.30 2.10 2.20 1.80 1.70 1.30 1.30 1.50 1.70 
23 ________________________ 2.00 2.70 11.80 3.40 2.00; 2.50 1.80 1.60 1.30 1.20 1.50: 1.50 

24__________________ 1.90 2.60 7.50 8.10: 2.00 12.30 1.70 1.60 1.30 1.20 1.40 I 1.40 
25__________________ 1.90 2.50 6.40 3.00 2.00' 2.10 1.70 1.60. 1.30 1.20 1.40 1.50 
26______________ 1.90 2.40 4.90 2.90 I 1.90 2.20 1.70, 1.50 !1.30 1.20 1.30 1.60 

27__________________ 2.00 2.30 3.90 2.80 I 1.90 2.30 1.60 1.50 1.20 1.30 U30 1.50 

28·--------------------·-- 1.90 6.50 3.40 2.70 2.00 2.50, 1.60 1.5() 1.30 1.3() I 1.30: ).50 
29---·-------------------- 2.00 I i 3.20 12.60 2.10 2.40 I 1.60 1.40 1.30 1.2() I 1.2()' 1.4() 
3() ________________________ 2.10 ~~~~~~~~~ ~-60 12.60 ~.40. 2.30:1.90 1.70. 1.20 1.20 1.20 1.40 

3L ___ -------------------- 2. ()) _ -----1 D. 30 ------ 2. 90 j _ -----11.80 
1

1.60 ~- ----- 1. 20 _ ----- 1.40 

Rating table for French Broad River at Oldtown, near Newport, Tenn., from 
January 1 to December 31, 1903. 

Gage ! D. h 11 Gage . I 
height. J 1sc arge.l._height. Discharge. 

Feet. I Secm~~-f~et. Feet. Second-feet. 

1. 2 j 3a 2. 9 5, 440 

1. 3 I 96;) : 3. o 5, 820 

1. 4 ' 1. 200 3. 1 6, 220 

1.:> I 1,44o 3.2 6.63o 

Gage I height. 
1 

Discharge. 

Feet. I Second-feet. 

4. 6 i 14,050 

4.i 14,700 
I 

4.8 15,350 

4.9 16,000 

Gage 
height. Discharge. 

---- ------1 

Feet. Second-feet. 

6. 3 25,100 

6. 4 2.'), 750 

6. 5 26,400 

6. 6 27,050 

1.6 

1.7 

1.8 

1.9 

1, 685 3. 3 7, 060 fl. 0 16, 6.')0 6. 7 27,700 

2.0 I 

2.1 I 

I 
2.2 

1.935 3.4 7,510 5.1 17,300 6.8 28,350 

2, 190 3, 5 7, 980 ;), 2 1 17,950 6, 9 29,000 

2, 450 3. 6 8, 460 5. 3 18,600 7. 0 29,650 

2, 715 3. 7 8, 950 il. 4 19,250 I 7. 5 32,900 

2. 985 3. 8 I 9, 460 5. 5 19, 9oo 8. o 36. 100 

3, 265 3. 9 I 9, 980 5. 6 20, 550 9. o 42. 650 

2. 3 3, 545 4. 0 10,520 0. 7 21,200 ~ 10.0 I 49, 150 
li 

I 

~: ~ li ~: ~~~ :: ~ ~~: ~:~ ~: ~ ~~: ~~~ Ill ~~: ~ ~~: ~:~ 
2. 6 4, 420 4. 3 12, 220 6. 0 23, 150 : II I 

:: ~ , :: ~:~ ~: ~ ~:: :~~ 1i :: ~ I ::::~~ ,! I ·------~--------~------~-----~---~----~------~~----~~--------~ 
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Esti111atecl monthly discharge of French B1'oacl River at Oldtoum, near ;.Yell'jJ01't, 
Tenn., for 1903. 

[Drainage area, 1, 7:37 square miles.] 

Month. 

January __ 

February -1 

March _ . _ _ _ ______ ... _ 1 

April __ ...... ___ . _ 
May ______________ _ 

June ______________ _ 

July ___________________ _ 

August ______________ .. _ _ . 

September __ . __________ _ 

October ____ .. _ _ _ _ _ _ _ _ _ _ _ __ _ 

November _______ . 

December __ 

The year __ . 

Disdmrge in second-feet. 

:Jiaximnm. }fininlUlll. 

4.120 

26,-±00 

60,850 

62. 150 
,}, 440 

1-±. 700 

4. 7-±0 

.2, 985 

1,4-10 

1, 68;} 

2, 4.)0 

2, 4,)0 I 

4,420 : 
4,420 I 

2,450 

2,985 

1,685 

1,200 

735 

735 

:Mean. 

3.030 

8,327 
12,877 

11,597 

3,382 

6,061 

2,780 

2,108 

1, 1B9 

97i) 

2, 98fi 735 
1

1

1 

1. 250 
1. 93;} ! 735 1, 04;} 

---62,-150-~-~ ~--- 4, 548.; 
! I 

PIGEON RIYER AT KEvYPORT, TENS. 

Run-off. 

Second-
feet per Depth in 
squal.'e incheA. 
mile. 

1. 7 4: 

4.79 
7.41 
6.68 
1. 9;} 

:3.49 

1. 60 

1. 21 

. 66 

. 56 

2.01 

4.93 

8.04 

7.-15 

3.89 

1. 84 

1. 39 

.74 

. 65 

. 72 . BO 

.GO .G9 

2. 62 I H0. 24: 

rrhe station was established September 4:, 1UOO, by E. \V. ~lyers. It 
is located at the highway bridge in the €astern part of Newport, Tenn., 
1 mile from the railroad station and 1 mile aboYe the dam of the X m'l'
port Flouring )!ill, out of reach of backwater. On April 30, 1D03, the 
old wire gage was replaced by a standard chain gage ·with inclosed 
scale fastened to the lower ehord of the bridge on the downstream 
side, approximately at the same location as the old gage. The new 
gage was made to read the same as the one which it replaced. The 
gage is read once each day by S. H. ::\lcSween. Since it was first estab
lished the gage has been damaged ~everal times, and the records are 
continuous only from December lJ, 1002. Discharge measurements 
are made from the lower side of the single-span steel higlnvay bridge 
to which the gage is attached. The initial point for soundings is the 
end of the hand rail over t,he left bank on the downstream side of the 
bridge. The channel is straight for rtbout i300 feet above and 200 feet 
below the station. The section is deep, rough, and irregular in shape; 
the velocity is poorly distributed and about 50 feet of the total vtidth 
at low stages is backvl'ater or has a negatiYe velocity. The right 
bank is low and overflows to some extent, but all water passes beneath 
the bridge and its approach. The left bank is a high vertical rock 
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cliff. The bed of the .stream is rocky near the left bank and sandy 
near the right bank. 

Bench mark No. 1 is the top surface of the outer left corner of the 
plate at the bottom of the floor-beam hanger to the left of the zero of 
the gage. \Vhen the gage reads zero the water surface is 2G. 87 feet 
below this bench mark. Bench mark X o. 2 is the top of a copper 
plug set in cement on the top of a limestone outcrop about 5 feet 
upstream and 3 feet to the· left of the end of the upstream hand rail 
on the left bank. \Yhen the gage reads zero the water surface is 
3:?.G1 feet below the top of the bolt. 

'I'he observations at this station during 1903 have been made under 
thP •.1irection of :\I. R. Hall, district hydrographer. 

Disclim·w" measnremeuts of Pigeo11 Rive;· at J..Yetcport, Tenn., in l.'HJ.J. 

Date. Hydrographer. Gage Discharge. height. 

Feet. Second-feet. 

February 1:2 ___ _ _____ E. W. Myers_ 

February 18 __ _ _ ____ .1 _____ do _ 

March 17 ____ _ _do 

April 2 _____ _ 

April 30 ____ _ 
. ----1 B.S. Drane_ 

1 E. C. Murphy_ 
J nne 29 _________ _ B. S. Drane _ 
J nne 30 _______________ _ __do_ 

August 12_. __________ . _____ do 

September 2 _ _ _ _ _ _ ____ do _ 

Do__________ _ _________ do _______ _ 

October 13 _____ _ 

Do _______ _ 

November 20 __ _ 

_ ____________ do 

__ do 

_do 

3.98 3,4.30 

4-. 12 4.862 

2. ;j8 2.0Bl 

:{,30 3,586 

2.-l-6 1,912 

1. ;j!) 620 

1. 51 {149 

1. -!1 77:3 

. 97 36i 

. 9i 349 

. 8·? 249 

. 82 272 

1.12 424 

.Jleun !lai/.IJ uaye lieig!tt. in feet, of Piueo11 Rieer at ~Yeu•po1·t, Ten11., fot· l!HM. 

Day. ---- Jar~. Feb. ~a:~ Ap~ }fay.~un~. July.: Aug.! Sept. Od~ .:.~v-1 De(~. 
~----

;)_-

()__ 

8. 

9 --
1lL _______ _ 
lL _________________ _ 

:?. s;, :?. Hi) (" \ 8. !~) 2. 40 2. 20 1. 70 L)O 1. m 0. 70 
I ! 

:z. 87 I 2. rii _ 8. i)IJ 2. 80 2. 10 u;o 1. 50 · 1. 00 . 70 

-----' 2. Sil . :z. ti5 I B. EO il. 40 . 2. 80 2. GO . 1. 70 I 1. 50 I 1. 00 I • 70 : 
2. S7 I ;). 82 i B. :30 I 4. \)() I 2. 20 2. :lO 1. ()() ' 1. 40 1. 00 I . 70 

2. ... :l. fi~' :1.20 I 8. 70 2. 10 2. 90 . 1. 60 1. 40 . 95 . Iii i 

1. 50 , 1. 80 ! . BO I • 75 ;,_ S4 :3. ();' :3. 10 :3. 10 2. 10 ;) .. 50 

2. ~.;;) ( U\ I :l.(K) ! 4. 91) 2. ]() 8. 40 
1 I 

2 841------ 4.:l0 11.00 2.00 8.80 
:?. 8;) :l. 5U I tj_ 70 : 2. 00 3. 00 

2. 84 ~- :3.20 4. BO 1. 90 2. 7Tl 
I II I :l. 20 : B. j() 1. !JO 2. ;')() 

a No rer;or·d. 

1.6011.HO .90! .70 

1. 50 
I 

1.20 

1. 50 1. 20 

1. 60 1.20 
1.50 1.60 : 

.90 .H5 

.90 1.55 

. 95 . 1.00 I 

. 95 I .so I 

0.80 0.85 

.85 -~) 

. s:-, .Hil 

.85 .85 

.\30 . Hi> 

. 90 .Hi> 

.ro .H5 

. (~~) ,\Jl) 

. s:-, . 90 

. Sii .so 

.!10 . 75 
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~Mean daily gage height, in feet, of Pigeon River, etc.-Continued. 

Day. 
i i I I ' I I . I I 

Jan. Feb.! Mar., Apr. May.~June. July. Aug. Sept .. Oct. , Nov. Dec. 
-------------

I i • j ! I 
--- ---~~ ~~ ~~.-~·~~ ~~~~ ---~ --

12 _________ ---------- ______ 3.10 4.20 1.80 2.4011.60. 1.50 O.&'J 0.80 0.90 0.70 

13_- ----------------------- ·- ----- ______ I 3.10 5.70 1. 80 2.30 
i 

1. 50 1.20 .80 .80 .90 1.15 
14 _________ ---------------- I ------ ------ 3.00 4.80 1.80 2.20 I 1. 50 1.10 .80 .80 I .90 1.15 
15 ______ ------ ---·- --------

I 
2.80 4.10 1.70 2.10 1.50 2.00 .80 .80 

I 
.!l5 1.00 ------ ------

I 

16_ ------------------------ '------ ------ 2. 70 3. 90 1. 70 2.10 1.60 2.60 .85 .80 .95 .95 
17 _______ ------------------ ------ ------ 2. 70 3. 70 1. 70 2.10 1. 90 2.40 1.45 .8.') 1.7'0 .85 
18 _____ -------------------- 2.85 

~------1 
2.60 3.50 1.80 2.00 1. 70 2.00 1.30 1.20 1.80 .65 

1\}_ ________________________ 2.85 1------ 2.60 
i 

3.50 1.70 2.00 1.80 1. 50 1.00 .85 I 1.40 1.55 
20 _________________________ 2.8.') I ------ 2.50 I 3.40 1. 70 1.90 1. 70 1.40 .95 .80 1.10 1.55 
2L ________________________ 2.85 ------ 2.40 

I 

i 3.20 1. 70 1.90 1.50 .90 .80 1.00 1.45 
22 _________ ---------------- 2.85 ------ 2.50 I 3.20 1. 70 1.90 1.40 1. 30 .85 .80 1.00 1.35 
23 ____________ ------------- 2.8.') ------ 10.50 3.10 1.80 1.90 1.40 1.20 .80 .80 1.00 1.20 
24 _______ ------------------ 2.85 5.80 3.10 1.80 1.80 1.40 1.20 .80 .80 . 95 1.10 

25------------------------- 2.85 5.00 3.10 1. 70 1.80 1.30 1.10 .80 .80 I . 95 1.15 
26 _________________________ 2.87 3.90 

I 
3.00 1. 80 1.80 1.20 1.00 .80 0 75 . 95 1.20 

27 ___________ 2.88 3.30 2.90 1.80 I 1. 70 1.20 1.00 .85 . 75 1.00 1.20 
2.87 3.10 2.80 

I 
1.80 28 ___________________ 

c:::: 1.80 1.20 1.00 .80 . 75 1.00 1.10 
29 ___________________ 2.88 3.50 2.60 1. 90 1. 70 1.20 1.10 

I 

. 70 . 75 1.00 1.05 
3() ___________________ 2.87 !------ 6.20 2.40 2.00 1. 70 1.40 1.00 . 70 .80 .95 1.00 

31..----------------------- 2.&'J I 4.20 2.20 1.60 1.00 .80 .90 ------ ------

Rating table for Pigeon River at ..l.Vewport, Tenn., from January 1 to December 
31, 1903. 

Gage I D' h Gage 
I Discharge. Gage D' h il Gage I D' h 

height. Isc arge. I height. height. 1sc arge.
11 

height. 

1 

1sc arge. 
• I I 

--- I 

I 
8econd-feet.1 1 

--------

Feet. !Second-feet. Feet. ;second-feet. Feet. Feet. Second-feet. 

o. 6 I 16o : 1.6 ! 756 2.6 2,090 3.6 3,80.) 
• ·7 210 1.7 854 2.7 2,240 3.7 4.000 
.8 260 1.8 962 2.8 2,390 3.8 4, 19i) 
.9 312 1.9 1,080 2.9 2, .)50 3.9 4,390 

1.0 366 2.0 1,210 3.0 2, 710 4.0 4,590 
1.1 420 2.1 1,350 3.1 2,870 4. 1 4,790 
1.2 478 2.2 1,490 3.2 3,050 4.2 4,995 
1.3 538 2.3 1,640 3.3 3,235 4.4 5,420 
1.4 600 2.4 1,790 3.4 3,425 4.6 5,860 
1.5 670 2.5 1,940 3.5 

! 

3, 61.) 4.8 6,310 
-----

Table uncertain above 4 feet gage height. Differences from 4.8 feet, 22.'> per 
tenth. 
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Estimateclnwnthly discharge of Pigeon Rit'e1' at Newport, Tenn., for 1903. 

!Drainage area, Gi);} square miles.] 

Discharge in second feet. 

::\Ionth. 

January 1-10 and 18-31 a ______ _______________ _ 

Fehruary1-6a _________________________________ _ 

March 3-31 a ____________ . ____ ' __ . _ _ _ _ _ _ _ _ ________ _ 

April _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 20. '260 1, 790 

May _ _ _ _ _ _ _ _ _ ___________ . _ 1. 790 854 
J nne ________________________ _ 

July ____________________ · _____ _ 

August ______ c _____________ _ 

September __ _ 
October ____________________ _ 

NoYember_ 
Dee ember ___________________ _ 

7, 88,) I 

1. 080 I 

2. 090 . 

635 

713 

96'2 

713 

854 

478 
366 ! 

210 

210 

2(i0 

185 

aN o record for missing days. 

Mean. 

2.470 

3.962 

4,076 

4,704 

1, 112 

1. 741 

701 

65:5 

319 

275 

Run-off. 

Second-
feet per : Depth in 
square 

1

, inches. 
mile. 

3.77 3.36 

6.05 1. 35 

6.22 6.71 

7.18 8.01 

1. 70 1. 96 

2.66 2.97 

1.07 1. 23 

1. 00 1.15 

.49 . 55 

.42 .48 

.07 .64 

. 58 . 67 

NOLICHUCKY RIVER NEAR GREENEVILLE, TENN. 

This station was established :May 7, 1003, by E. \V. 2\lyers, assisted 
by B. S. Drane. It is located at Jones's bridge, 5 miles southeast of 
Greeneville, Tenn., which is the nearest railroad station. The standard 
chain gage, with inclosed s<"ale, is nailed to wooden blocks bolted to the 
lower chord of the bridge on the upstream side midway between the 
second and third struts from the right bank. The length of the chain 
from the end of the weight to the marker is 33.63 feet. The gage is 
read once each day by G. H. Jones. Discharge measurements are 
made from the dmvnstream side of the two-span steel highway bridge 
to which the gage is attached. The initial point for soundings is the 
left end of the top bar of the downstream hand rail. The channel is 
straight for about 700 feet above and below the station. The right 
bank is high, but at flood stages part, of the water will pass around 
the end of the bridge. The left bank is high and can never overflow. 
The section is regular, and the bed is composed of pebbles and small 
stones and is not subject to change. The velocity is uniform and 
well distributed except at extreme low water (below gage height 0. 50 
foot), when the middle pier and a small bar of gravel and small stones 
throw the current to-ward both banks. 

Bench mark No.1 is a standard iron bench-mark post of the United 
States Geological Survey set on the left bank just below the bridge. 
It is 5. 5 feet do-wnstream from the left end of the bridge, and is said 
to he above high-water mark. Its elevation above gage datum is 
26.80 feet. Bench mark No. 2 is the upper outer edge of the outer 



286 STREA)f :I\IEASURK:\IENTR IN 1903, PART II. [xo. 98. 

eyebar of the lower chord of the bridge, 3.G feet to the right of the 
center of the third strut from the hank. The point is marked by a 
spot of 1vhite paint and the letters "B. }L" Its elevation aboye gage 
datum is 32.03 feet. 

The observations at this station during Hl03 ha\·e been made under 
the direction of l\1. R. Hall, district hydrographer. 

Discharge measHrcntents of _;.Yoliclwcky River neal' Greeneville, Tenn., in 1903. 
- -·---~---· ----~~~~~~-

Date. Hydrographer. 

May 7 _____________ _ E. W. Meyers_ _ _______ __ 
Do _ _ _ __ __ _ ___ do ____ _ 

July 1 ________________________ 1 B. S. Drane _______ . ___ . ___ -I 
August 13 _____ __ M.R.HalL_ I 

September 3 __ _ B.S. Drane ______________ _ 

October 10 _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ ____ do . ______________ _ 

Do ___________________________ do . _ _ _ _ _ _ _______ _ 

Gage 
height. 

Peet. 

1. 48 

1. 48 

. G1 

.47 

.19 

. 01 

. 00 

i 
Discharge. 

Second-feet. 

2,358 

2,351 

866 

866 

588 

400 

383 

]}[can daily gage height, {n feet, of i.Voliclwcky Rit·a Jlear Greeneville, Tenn., for 
l.liO.). 

--~-~------

I 

------1 ----~ 

Day. May. June. July. Aug. Sept. Oct. Nov. DeC'. 

L-- ---------------------- --------- ---- 0.60 0.70 
i 

0.20 0.00 

2.---------------------- ------ ------ .50 .70 
I 

.20 .no 
3_------ ---------------------------- -- 1. RO .50 .80 .20 .no .08 
4 ____________ 

---------------------- ---- 1. 70 . 70 1. no .20 .00 .01 .03 
5 _______________ _, 

----------------- ----· 1. 30 .tin .00 .20 .00 .16 I .04 

6_---------------------------------- ---- 1.80 .70 .80 
' 

.HI .no I .1ii .17 
7 _______ ----------- Z.t'O .80 .GO . 10 .Oii .01 .no 
8- ------ -- ---- ------ - ----- - ----- ---- 2.10 . 70 .50 .10 ! .10 .00 .01 
g ___________ ------------ ------------ 1. GO .f,O .40 .10 .20 I .08 .0.'} 

l() _______ ---------------------------- 1. 40 .. '\0 .30 . 10 .50 .05 .14 
11 ------------------------ ---------- 1. 90 .tiO 

I 
.GO .HO : .30 .01 

I 
.10 

12_---------------------- 1.50 .GO .70 . 20 .10 .OG -.01 

13_--------------- _· __ ----- ----------- 1.30 Lno .50 . 20 I .20 .05 .10 
14 _______ - ----------- 1.30 

I 

1.10 1.70 .40 .10 .0;) . ]0 .ao 
15_------ ------ ------------ .. --------- 1. 40 

I 

J.no I 1.10 . .w .10 .00 .09 .t)6 

16- ------ ---- --- --- ---------------- 1.30 ]. 00 . 70 . ;)() .00 .00 .10 .09 

17------------------ ------------ 1.10 . 90 . 70 . 60 .10 .00 .50 -.09 

18------- - ----- ----- -- - -------------~ 1. 10 . 90 . 70 1.00 .80 .no 1.60 .00 
19 _____ --- ----------------- l.no .HO . 70 . 70 I .40 .10 .RO -.01 
2() ______ -- ---.---- 1.00 .80 .60 .70 .20 . 13 ,;)() . 70 
2L _____________________ ... ______ 1.00 .RO .50 .50 .20 .00 .20 .90 
22 _________ - ------------- .90 1.00 ' .50 .40 : .10 .01 .20 .60 

' 23 _____ ------------------------------ . 90 .80 .40 .40 I .10 .00 .20 .40 
24_ --------------- -·----- ------------- .90 1.10 .40 .80 .10 .00 .2D .19 
25 _______ ---------------------------- . HO .80 .40 .80 .10 --.01 .01 .30 
26 ___________ ------ --··- -------------- .80 . 70 .50 .30 .10 -.03 .12 .50 
27 __________ . 70 .70 .40 .20 .00 .00 .10 .40 

28 .. ------ . 70 . 80 .30 .20 .no -.01 .0! .30 
29 _________ . 70 .80 .30 .20 .00 -.05 .116 .30 

80 ..... - --------- .... . 90 .80 .50 .20 .00 -.05 .05 .30 
3L ... _______________________ .. __ 1.10 1.00 .20 .ou .19 
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Rating table foJ' Xolichncky River near Greeneville, Tenn .. from Jiay D to 
December Sl, 1.90;'1, 

Gage Gage Gage 'I Gage 
height. Di~eharge. height. Discharge. height. Discharge._ i I height. Diseharge. 

---·---1· 
.}'eet. I Feet. F'Pet. '8econcl-feet.: Feet. 8Pco nd-f eet. 1 

-0.1 312 .i 1,0i5 l.li 2, 395 1 2.3 4,030 

.0 388 .8 1.200 1.6 2,595 I~ 2.4 4,235 

+ .1 469 .9 1,330 1. i 2,800 

II 

2.5 4.440 

.2 li5i 1.0 1.48;) 1.8 3,005 2.6 4.645 

. ;~ 649 1.1 1. 64;"i 1.9 3,210 •) - 4,850 "·I 

.+ i46 1.2 1. 81;) 2.0 3,4V5 2.8 ."i.05;; 
,;) 850 1.3 2.000 2. 1 3,620 2.9 ;), 260 

.6 960 1.4 i 2.19;) 2.2 3,825 3.0 ;), 46;) 

.Estimated monthly discharge of .;.Yolichucky Ri'L·er near Greeneville, Tenn., for 
1903. 

[Drainage area, 1,099 square miles.] 

::\Ionth. 

- -·-- ------

May 9-3L _____ 
-- --- r ----

June _____________ 
------ --

July - ------ ------ ------ ----- --

August ------ ------ ------ -- --

September - ------ ------ - ----

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

November - ------ ------- -----

December ________ 
---------------

Discharge in second-feet. 

2. 195 
5.465 
2.800 
1,485 
1,200 i 

850 I 
I ') -9~ ! 

~, ,J .. ) I 

1.331) 

I 

M~nimum.l 

1, Oi;"i 
1.015 

649 
~~i""" 

;),Jj 

388 
350 
388 
312 

----------

Mean. 

1,590 
2,033 
1,03i 

886 
521 
434 
516 
071 

Run-off. 

Second-
feet per ·~ Depth in 
square inches. 
mile. 

1. 45 1.24 
1. 85 2.06 

. 94 1. 09 

. 81 . 93 

. ti . 53 

.40 .46 

.ti2 . 58 

.52 . 60 

HOLSTO~ RIVER (sorTH FORK) AT BLUFF CITY, TENK. 

This station was originally est a blishe<l by the United States 'V ea ther 
Bureau at the highway bridge at Bluff City, Tenn. Readings were 
begun July 17, 1900, by the United States Geological Survey in con
nection with the general hydrographic investigation of the Southern 
Apalachian region. The gage, which is the property of the United 
States 'Yeather Bureau, is a 4 by 8 inch timber bolted to the down
stream side of the first channel pier from the right bank. It is read 
once eaeh day by B. N. Ed,vards. Discharge measurements are made 
from the lower side of the four-span ~1ighway bridge to which the gage 
is attached. This bridge is a short distance below the Virginia and 
Southwestern Railroad bridge. The initial point for soundings is the 
end of the guard rail on the dmvnstream side of the bridge over the 
left abutment. The channel is straight above the bridge for a dis
tance of :300 feet, to the bridge of the Virginia and Southwestern Rail
rmul. The channel is straight for about 100 feet below the bridge. 
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'rhe bed is rocky and permanent. The bottom is very rough and 
rocky ledges just ~bove and below the bridge cause back currents, 
eddies, and sudden variations in the velodty. Both banks are high, 
wooded, and do not overflow. The gage is referred to a United States 
Geological Survey bronze bench-mark tablet set in the upstream side 
of the capstone of the left abutment. \Vhen the gage reads zero this 
bench mark is 20.44 feet above the water surface. Its elevation above 
sea level is 1,389 feet. 

The observations at this station during 1903 have been made unde~· 
the direction of lVI. R. Hall, district hydrographer. 

Dischm·ge measurements of South Fork of Holston Ri1)er at Bluff City, Tenn., 
in J[JUJ. 

---------..,------ --------------

Date. H yd rogra pher. Gage [ . h . 
height. I D1sc ai ge. 

February 9 __________________ 1

1 

B. S. Drane _______________ -
March 18 _____________________ 

1 

_____ do ___________________ _ 

Feet. i Second-feet. 

2.10 1,604 
1. 55 1,432 

~~~;~ .--- __ :--- •• :: -_- _- ~-~ ~: ify~rs ::- __ - ••• -~ 3.50 3,522 
1. 50 1,310 
1. 50 1,292 

July 2 ________________________ B. S. Drane ______________ _ .40 375 
Do ____________________________ do . __________________ _ . 40 420 

August 14 _________________________ do ___________________ _ .36 406 

Sept~I~ b~~-4 ~ ~ ~ ~ ~ ~ ~ ~ -~ ~ ~ ~ -~ ~ ~ ~ ~ :.· s~ n!~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 
3~ 310 • I 

. 09 241 
Do ____________________________ do _____________ . ______ i .16 229 
Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _____ do ___________________ _ .11 225 

October 16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i _____ do ______ . ____________ _ . 05 204 
Do ____________________________ do ___________ _ .08 250 
Do ____________________________ do . 07 192 

November 2L _____________________ do . 40 316 
-------

JJiean daily gage height, 1~n feet, of South F01·k of Holston Rirer at Bluff City, 
Tenn., for lDOJ. 

I

' I I • I Day. .Jan. • Feb. Ma>· A~c • May (Tuna

1

.July. "_'~g 

~._ _______________________ o.9o L04 5.00 la.,o I :uo "-'' • o.oo o.rn• 
2------------------------- 1.00 1.04 3.3013.10! 3.10 .80 • .GO .70 

3. ------ ------ ------ - ----- 2. 00 1. 03 2. 80 I_ 2. 90 11. !lO . 80 . 50 . 50 
4----·-·---------·-·------ 3.00 3.02 2.401 4.1012.10 .70 .50 50 
5·------·----------------- 2.80 4.01 2.10. 3.701 1.80 .70 .50 .50 
6------·-----·---·-- 2.00 3.90; 2.00 a.oo jl.so .70 .r-,u .40 

7----·-----------··· 1.80 2.30 :.90 I ~-~0 ~1.~0 .70 .90 .40 
8-----------··------------ 1.30 2.40. 2.00 .3.80 '11.~0 .70 .50 .40 
9--·------------------·--- 1.10 2.10 2.10 4.50 L>O .60 .40 .:-ID 

10---·--·-------·---------- 1.10 1.90 2.00 3.7011.50 .60 .40 .BO 
11 --------------··----··-- 1.40 2.60 2.00 a.oo 1.40 .!lo .5o .40 
12- - ----- - ----- - ----- ------ 1. so 4. 10 2. 40 2. 60 1. :-ID . 6U . 60 . 60 

.60 

Sept.l Oct. f Nov .. Dec. 
I 

----~-

0. 40 0. 10 0. 10 j 0. 00 

.30 .10 .101 .10 

.20 .10 .10 .00 

.10 

.20 

.20 

.10 

.10 

.10 

.10 

.20 

.20 

.20 

.10 

.10 

.10 

.10 

.10 

.20 

.20 

.20 

.10 i .20 

.ao 
1

. .1o 
.30 I .10 

13---··-------------------- 1 60 3.30 2.40 2.501' 1.40 
14 ------------------------ 1.40 2.80 2.10 2.i0 1.80 
][) _________________________ 140 2.80 2.00 3 00 1.20 

16. ______ --·--- __ : ________ .1 l.oO 2.5o Ul(J :-uo · 1.10 

.60 3.00 

. tiO i 2.10 

. fJ() 11.80 

. 60 l.(X) 
::1 :~ 
.40 .10 

.10 

.10 

.10 

.10 

.10 

.10 

.00 

.10 

.10 

.10 

.10 I 

.10 I 

.10 

.30 

.20 

.00 

.00 

.30 

.20 

.00 

.00 

.30 

.30 

.30 

.10 
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.J."l!ean daily gage height, iu feet, of South Fo1 k of Holston River, dc.-Continued. 

Day. Jan. 
1 ~~-- ~~~ Ap~ May.-Jun~~ J~ly.l Aug. I Sept.! Oct. I Nov. i D:c. 

---- ------~~-- I 

17 _________________________ UlO 9.40 1.70 :uo 1.10 .60 .80 I .30 .20 .10 1.30 
18 _________________________ 1.10 5.30 UlO 2.80 1.10 .60 I .70 .70 .20 .10 2.00 

.10 

.10 

.w 19 _________________________ 1.10 3.80 1.50 2.60 1.10 .60 I .60 I .40 .20 .10 1.20 

2tL_________________ __ .90 3.00 1.20. 2.50 1.00 .60 I .60: .40 .20 .10 .70 .70 
21__ _______________________ 1.00' 2.70 1.30 2.50 1.00 .50 .60 .40 .10 .10 .50 1.50 
2'2 _________________________ 1.00 2.40 2.30 2.20 1.00 .50 .60 I .40 .10 .10 .:30 1.00 
23 _________________________ .90 2.20:7.50 2.10 •. \lO .50 .50 i .40 .1o .oo .ao .w 

.co 

.tO 

24________________________ .90 2.00 

1

. (1.80 2.00 .\l() .40 .40 .30 .10 .()() .30 

25 ....... --------····-····· 1.00 1.80 4.20 2.101 .80 .40 .40
1 

.20 .10 .00 .:XJ 
26. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . oo 1. eo :u~o 4. 20 I . 80 . 40 . . 40 . 10 . 10 . co . :cJo 1. 50 

27 _________________________ .!lO 1.60 2.80 4.40 i .HO .60 .20 .10 .10 .00 .30 I 1.50 
28 _________________________ .!10 3.00 2.50, 4.40: .70 .60 .20 .. 10 .10 .00 .00 1.00 

~~::::::::::::::::::::::::: ~:: ~::I:!:!~ II :~~ :~~: :~~! :~~I :~~ :~: :!~ 
31._ _______________________ 1.60 4.101------ .8o .4o 1 .4o 1------, .w 

. 90 

. 80 

.tiO 

Rating table for South Fork of Holston Riva at Bluff City, Tenn.,from January 1, 

to December 31, 1903. 

I . I I' I' ' Gage , . , , . ' Gage . "' . ! Gage D" . . 
height. I D1scha1 ge. he:ght. D1schm ge. , height. , 1scha1 ge. 

II ; 
Gage 1 Discharge. 

height. 

~ Seconcl-fe~t. ~ Sec~.-ul-feet.!IFed 1 Seconcl~feet. 
0. 0 176 II 2.4 2, 23fj !: 4. 8 5, 760 

Feet. 

7.2 
.1 

.2 

.3 

.4 

.5 
• 6 

"' • j 

.8 

.9 

1.0 
1.1 

1.2 

1.3 
1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2.1 
2.2 

2.3 

213 

253 
304 

366 

433 

503 

576 

654 

737 

825 

915 

1. 010 
1,105 

1,200 

1,300 

1, 400 

1,500 

1, 600 

1,70.0 

1,800 
1,905 

2,015 
2,125 

2.5 

2.6 
2.7 

2.8 

2. 9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 
3.7 

3.8 

3.9 

4.0 

4.1 

4.2 

4.3 
4.4 
4.5 
4.6 
4.7 

'2, 345 I 4. 9 6,030 7.3 

2,455 5.0 6,320 7.4 
2,570 5.1 6,630 7.5 
2,685 5.2 7.6 

2,800 5.3 7,290 7.7 
2, 91.') 5. 4 7,650 7.8 

3,030 5.5 8,030 I 7,9 

3,145 5.6 8,430 8.0 

3,260 5.7 8,840 8.1 
3, 375 5. 8 9,260 8.2 
3, 490 i"i. 9 9,680 8.3 
3,605 6.0 10,100 8.4 
3,720 6.1 10,520 8.5 
3,840 6.2 10,940 8.6 
3,970 6.3 11,360 8.7 

4,110 6. 4 11, 780 8. 8 

4,270 6.5 12,200 8.9 

4,440 6.6 12,620 9.0 

4,620 

4,810 

5,020 
5,250 

5,500 

6.7 13,040 9.1 

9.2 

9.3 
9.4 

6. 8 13,460 

6. 9 i 13,880 
7.0 14,300 

7.1 1 14,720 
--------- --

Above 5.70 feet gage height rating table same as 1900-1902. 

IRR 98--04----19 

Second-feet. 

15,140 

15,560 

15,980 

16,400 

16,820 

17,240 

17,660 

18,080 

18,500 

18,920 

19,340 

19,760 

20,180 

20,600 
21,020 

21,440 

21,8CO 

22,280 

22,700 

23, 120 

23,540 
23,960 
24,380 
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Estimated monthly dischm·ge of South Fork of Holston River at Bluff City, 
Tenn., for 1903. 

[Drainage area, 828 square miles.} 

Discharge in second-feet. 

.Month. 
' Maximum.' Minimum. 1 Mean. 

I 1 

Januar~ ---------------------~ 2,91i} 
Fe brua1 y ___________ . _______ .

1 

24, 380 825 , 

March-----------------------~ 16,400 1,010 

April------------------------ 5,020 1,800 

737 

May------------------------- 3,375 576 
June_________________________ 737 366 

July------------------------- 2,915 213 
August _____________ . ________ i 576 213 

~:~:::1~~~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ j ~~: ! ~~~ 

1,195 

3,319 

3,110 

3,127 

1,166 

522 

593 

366 

237 

209 

364 

Run-off. 

Second- I 
feet per 

1 

Depth in 
square inches. 
mile. 

1. 44 1.66 

4.01 4.18 

3.76 4.31 

3.78 4 ')') 
•"-''-' 

1. 41 1. 63 

. 63 .70 
"~•) 

• 1.-..; .83 

.44 . 51 

. 29 .32 
')~ 
.~0 .29 
.44 .49 November -------------------1 1,800 I 176 

December ____________________ 1 __ 1_._3.~0-0 -! ____ 1_7 __ 6 ___ 4_4 '"'_j ___ _ 

The year ______________ -I 

. 54 .62 

24.380 176 1.221 1. 48 19.78 

'\VATAGGA RIVER XEAR ELIZABETHTOK, TE~K. 

This station was establishecL:\Iay 11, HJO;J, by E. \Y. ::Hyers, assisted 
by B. S. Drane. 1'he station is located on the Virginia and South
western Railroad bridge at Siam, about 4 miles from Elizabethton, 
rrenn. 'rhe standard inclosed chain gage is located on the down
stream side of the middle span on the inside of the guard rail. 'I'he 
zero of the scale is opposite a point 142 feet from the initial point for 
soundings. The length of the chain from the end of the weight to 
the marker is 22.66 feet. It is read once each day by .J. R. Nave. 
Discharge measurements are made on the lower side of the bridge, to 
which the gage is attached. This bridge crosses the river at an angle 
of 1-i o with the normal to the direction of the current. The initial 
point for soundings is the top of the first bolt on the downstream guard 
rail over the middle of the left. abutment. The channel is straight 
for 1,000 feet above and below the station. The right bank is high 
and will overflow only at flood stages. All water will, however, pass 
under the bridge and the trestle appeoach. The left bank is a per
pendicular masonry abutment anrl will not overflow. The section 
underneath the bridge is smooth and consists of sand, silt, and some 
small rocks, and does not appear to be shifting. At ordinary stages 
the channel is divided into three parts by the bridge piers. At flood 
stages there is an additional flood channel on the right bank. A 
shallow stretch 1,000 feet below the bridge makes the current under 
the bridge sluggish at low stages. Bench mark No.1 is a standard 
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copper bolt, set in the cap of the abutment on the left bank, upstream 
side of the bridge. \Vhen the gage reads zero its elevation is 21.11 
feet above the water surfRce. Bench mark No. 2 is the upper edge 
of the plate connecting the lower bracing system with the lower chord 
and floor beam opposite the middle of the gage box on the downstream 
side of the bridge. This floor beam is tho fourth from the left end 
of the middle span. \Vhen the gage reads zero its elevation is 1!U:i0 
feet above the water surface. During the summer and fall of 1902 a 
line of levels was run from Carter's station> Tennessee, near the 
mouth of the river, to a point near Shulls mill, in North Carolina, 
near the head of the river, locating the water powers of this stream. 
These powers are numerous and of considerable magnitude, but at 
present are comparatively inaccessible and hence not commercially 
available. 

The observations at this station during 190:3 have been made under 
the direction of :\I. H. Hall, district hydrographer. 

Discharge measurements of TVatauga River new· Elizabethton, Tenn .. in IDOJ. 

Date. Hydrographer. Gage Dis(' barge. height. 
~~----~ 

Fer f. Secm1d-jeet. 

May 1L ___________________ _ E. W. Myers _____________ _ 2.00 66.5 
July B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B. S. Drane ______________ _ 1. 61 :?34: 
August 10 ____________________ M. R. HalL _______________ _ 1. 38 328 

Do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ B. S. Drane _ _ _ _ _ ________ _ 1.:38 205 
September 5 _______________________ do _ _ _ _ _ _ _ _ _________ _ 1. 2.;) 24:7 

Do ____ . ____________________ c __ do ___________________ _ 1. 25 2:?6 

~~~:~~~ ;; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
1. 20 204: 
1.26 214: 

February10 __________________ !E. W. Myers _____________ _ 2.80 1,095 

Jiean claily gage height, in feet, of TVatauga Rirer near Elizabetltto11, Tenn., 
for 1903. 

Day. May. June. July. [ Aug. Sept. Oct. ~ov. Dee. 
I --~-~ -- --~---

} _____ ------------------------------ -------- 1.80 1. 75 1. 5i) 1.30 1.15 1.1:) 1. 20 

2 ___________ --·--- -----------· ------ -------- 1. 90 1. 65 ]. 'j':) 1.25 l.li"i 1.15 1. 20 

3-·-----·----------- ·----------- ·--- -------- 1.80 1.65 2.20 1.25 1.10 1. 20 1. 20 

4_ ---------------------------------- -------- 1.85 1.75 1. 75 1.30 1.10 1. 2i) 1. 20 

5 ___________ ---------- ---·-- -------- -------- 1.80 1. 75 2.20 1.25 1.10 1. 45 1. 2.') 
6 _______ ---------- __________________ ; ____ ---- 2.45 1. 75 1.00 1.20 1.10 1. 4;) 1.20 

7--- ~------------- ------------------:-------- 2. 70 1.85 1. 70 1.20 1.10 Ul5 1. 20 

8 _______ ---------------------- ------!--------' 2.30 1.70 1.60 1.20 1.20 1.20 1.20 

9----------------·-- ---------------- -------- 2.05 1.55 1.50 1.20 1. 70 1.20 1.20 

10_ ---------------------------------- -------- 2.00 1.55 1.45 1.20 1.30 1. 20 1.20 
1L __________________________ 1. 95 1.90 1.65 1.50 1.60 1.25 1. 20 1.20 
12 _____________ ----------------------, 1. 95 2.00 1.60 1.55 1.40 1.20 1. 20 1.15 
13. __________________________________ 1.00 1. 85 3.00 1.50 1.25 1.20 1.15 1. 2J 

I 
I 1.15 1.20 

~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~I 
2.00 1.80 3.00 

i 
1.40 1.20 1.40 

1.95 I 1. 75 2.10 1.40 1.20 1.15 1.20 I 1.25 

I 
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_iliean daily gage height, in feet, of lVatanga River, etc.-Continued. 

I 
I I 

I I 

-~·Y __ -- I M::, 
June. July. 

I 

Aug. Sept. Oct. Nov. Dec. 
------ ------- ~~ ~-

16 _____ ------ 1. j;') 1. 80 1.35 1.20 1.15 1. 20 1.15 

"1'7- -~~- ---------------------- I 1. 8;j ], 70 1. 75 1.40 1.1'5 1. 20 1. 2J 1.15 

18 _____ ------------------------------ 1. 80 1. G5 1.10 1.40 1.60 
I 

1.30 2.20 1.15 
1\L .. _____ ------------------------ 1. ~5 1. 60 1. 60 

I 

l.&j 1.35 
I 

1.30 1. 50 1.1.5 
20 _______________ ---------------- 1.80 1. 60 1. 65 1. 3.5 1. 2G 1.25 1.30 l. 30 
21__ ________ -------------------- 1. 80 1. 65 I 1.55 1.35 1. 25 1. 20 1.30 2.00 

I 

22 _______ --------------------- 1.80 1. 65 1. 55 1. 30 1. 25 1.20 1. 25 I 1.60 
2'3 _______ ------------------ 1.75 1.65 1. 5!) 1.30 1. :.,'() I 1. 20 1. 2.') I 1.40 
:2-L ___________________________ 1. 70 1. 70 I 1.50 1. HO 1.20 I 1.15 1.25 1. 40 

I 

I 

25.------- ------------------------- 1.70 1. 60 l_.J,;, 1.25 1.20 1.15 1. 25 1.40 
z:;_ --------------------------------- 1. 70 1 . .");') 1. 40 1. 2.'i 1.20 1.15 1. 25 

I 

2.10 
27_ 1. 65 1. 8ii 

I 

1.40 1. 25 

I 

1.15 1.20 --------------------- 1.20 1.40 
28. 1.65 1. 80 1. 40 I 1. 25 1. 20 : 1.10 1.15 1. 70 ---------------------------------

I 

21L -------------------------------- Uiii 2.10 1. 35 1.20 1.20 1.10 
I 

1. 20 1.50 
no __ -------------------------------- 1. 75 1. 95 1. 40 

! 

1. 25 1.15 1.15 
I 

1. 20 1. ()() 

3] _____ ------------ ------------------! 1. 80 1. 50 1.30 1. 20 -------- 1.30 

Rating table for Watanga Rirer nem· Elizabethton, Tenn., from .ftiay 11 to 
Decentbe1' 31, 1903. 

I ;~ge . ]/ Gage I • '11 Gage 
1

1' · 1

1 

Gage \' · I height. Dbcharge .. height. I Discharge. , height. \ Discharge.

1

i height .. Discharge. 

~------1-~ -1-· ~~-~ I 
Fe~:~. 8econd-f~:et.; Feet. I second-feet. i Feet. lsecoud-feet., Feet. I Second-feet. I 

1.1 200 ~I 1.6 i 43~' 2.1 708 I 2.6 993 

1.2 231 1.7 1 48u 1

1 

2.2 765 2.7 1,050 

1. 3 273 1. 8 I 540 
1 

2. 3 822 2. 8 1, 107 

1. 4 323 1. 9 596 1 2. 4 879 2. 9 1, 164 

1. 5 376 2. 0 6i32 2. 5 936 3. 0 1, 221 

Lower part of curve is uncertain on account of low velocity of stream. 

Estimated monthly discharge of Watauga River near Elizabethton, Tenn., for 
1903. 

[Drainage area, 408 square miles.] 

Discharge in second-feet. Run-off. 

I 

Month. Second- I 

M · M' · 1 M feet per i Depth in 
axunnn1. ! -'- Inimum.\· ~ ean. square ! inches. 

mile. 

-------------1---- 1----·-----, ____ _ 
May 11-3L _ _ _ _ _ _ _ 652 457 544 1. 33 1. 04 
June ________________________ _ 

July _______ _ 

August _____________________ _ 

Septem her _______ _ 
October _____________________ _ 

November _ _ _________________ ·~, 
December _ _ _ _ __________ _ 

1,050 

1,221 

765 

568 

485 

765 

708 

376 

298 

231 

216 

200 

216 

216 

573 

489 

368 

268 

233 : 

270 

300 

1. 40 1. 57 

1.:20 1. 38 

. 90 1. 04: 

. 66 . 73 

.57 . 66 

. 66 . 74 

.74 . 85 
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1\IISCELLAXE<YCS l\IEASURE:VIEXTS IX TEXNESSEE RIVER DRAINAGE 

BASI~. 

Valley Rirer.-'l'he following discharge meaFmrements were made 
on this stream: 

Discharge measurement.<; of ralley Ri~_·er at J.l!urphy, N. C. 

Gage 
Date. :Jl~~~~'it~e Disdw.rge. 

gage. 

-------------- 1---·--

Feet. ,-.,'N·onrl-jret. 
August 21 ______________________________________________ _ 

Do __ 
December 4 _ _ _ _ _ _ _ _ _ _ _ _ . __ . _ . ____ _ ----------1 

;), 0 j 

;), 0 

4.9 

6:1 
84 
,)8 

Fightinytmun C!'eek.-'l'bis stream was measured at ·wagon bridge 
7 miles northwest of Blueridge, Ga. The bench mark is top of 
bridge floor at right-bank piee, clmYnstream side of bridge. 

Disrlwrge measlti'Cments of Fightingtozc11 Creek ut wagon bridge ? miles north
west of Blueridge, Ga., 1903. 

Date. Height of henr·h mark above water. 

Feet. 
Julyl(i _____________ 9.60belovvB. ~I 
July HL ____________ 9.80 below B. :\I 

Discharge. 

8econd~feet. 

1B2 
114: 

Little Tennessee Ri1.•eT.-At \Yagon bridge at :McGhee, Teun., this 
stream was discharging 2,103 second-feet on August 24, 100:3, when 
the \Yater surface was 38..±8 feet below top of upstream end of first 
crossheam from left-bank pier. 

Otha st1·econs.-The following miscellaneous measurements have 
been made in the Tennessee River drainage basin: 

Date. 

July 20 
Aug. 11 
Aug. 12 

.Jliscellctneolts mcasw·cmenfs in Tennessee River drainage basin. 

Stream. Locality. 
1 

Di'icharge. 

Big Spring ____________ · _ _ _ _ Tuscumbia, Ala _____________ _ 
Hampton Creek _______ .. ___ 

1

. Mineral bluff, Ga _________ . __ . [1 

Charley Creek _____________ 
1 

Green's mill, near Blueridge., 
Ga. 

8econrl-jeet. 

1/i.O 
73.0 
14.0 

Dec. 2 ____ do _________________________ do ____________ .__________ 3. 5 
Do _ _ _ _ ____ do ______ . _____________ ) One-half mile below Green· s B. 2 

mill, near Blue R~dge, Ga. 
Aug. 27 Hanging Dog Creek _ _ _ _ _ _ _ Murphy, N. C . ______ . _ _ _ _ _ _ _ _ 48. 0 
Dec. 2 _____ do ____________________ i __ . __ do _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 26. 0 

Do ___ WeaverCreek _____________ NearBlueridge,Ga__________ 3.7 

Dec. 5 Martins Creek _____________ . Murphy, N. C ---------------- 4.0 
Dec. 9 Ellijay River ________ . ____ ·[ Ell~.:!:__Ga _____ . ____ . _ ------~-~~ 
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YAZOO RrCER 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 Yicksburg .. The United States Geolog
ical Survey is maintaining a station on this river at Yazoo City under 
the direction of M. R. Hall. 

YAZOO RIVER AT YAZOO CITY, 1\IISS. 

A gage has been maintainell at this point by the Engineer Corps of 
the Army. It \vas replaced in IDOl by a new gage rod in three sec
tions, marked with brass fig:m·l·s 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 J. 5 to 18.5 feet, is attached to the piling that protects 
the bridge pier; the uppermost section, continuing the graduation up 
to 32.i3 feet, is on a post under the approach to the bridge. The 
highest known water occnrre<l in 188~, reaching a gage height of 36.5 
feet; the lowest, occurred on October 15 to 17 and ~0 to::?::?, 1806, with 
a gage height of-~. 8 feet. The danger line is at 25 feet. 

Discharge measurements are made from the highway bridge con
sisting of one span of 85 feet, a tnru-span of 100 feet, an approach on 
the right bank of about 100 feet, and on the left bank of about 1,200 
feet. This is the bridge to which the gage is attached, and is located 
one-half mile north west from the Illinois Central Railroad station in 
Yazoo City. The initial point for soundings is the end of the iron 
bridge on the left bank, downstream side. The channel is straight for 
about i3,000 feet above the station and is curved for about 2,000 feet 
below. The current is moderately rapid. As this stream is eon
nected with the :Mississippi River both above and below the station, it 
is influenced by the stage of that stream to the extent that high-water 
measurements are of no Yalue. The bed is of sand and mud and is 
subject to some change. The right bank is high, but mrerfiows for 
Reveral hund re<l miles at extreme tloo<ls; the left bank is high aud 
overflows to the foot of tlw hill about one-half mile from the river. 
There are trees along both banks. 

A bench mark "·as established on the top of the upstream cylinder 
of the second pier from the left bank, at a distance of 85 feet from the 
initial point for sounding,.,, which is on the downstream end of iron 
bridge on the left bank. The ele\ration 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. l\1. 12, Yazoo City, is a copper bolt in 
stone under ground, suemounted by an iron pipe and cap, in the 
north corner 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 
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by an iron pipe and cap, in the north corner of the public school yard, 
near vVashington and Main streets. It is 29.2 feet above the zero of 
the gage and 101.3 feet above mean sea level. The observer is P. C. 
Battaille. Daily gage heights are furnished by the \Yeather Bureau. 

The observations at this station during 1903 have been made under 
the direction of 2\1. R. Hall, district hydrographer. 

Dischar·ge measurements of razoo Rirer at razoo City, .Jlfss., hz lfHJ.J. 

Date. Hydrographer. 

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

Gage 
height. 

-~-

! Discharge. 

I 

------~ ~--F,-,,-et-. -~-8(-'C-o-nc-l--fe-e-t. 
J. M. Giles _______ ---~ 5.1-lO 4,755 J nly 1 il _ _ _ _ _ _ _ _ _ _ _ _ ____ _ 

I 

September 23 ____________ _ ____ do --2.00 1,623 

llfean daily gage height, hz feet, of razoo Rire1·at ruzoo City, Miss., for J.fj(/.), 

Day. Jan. Fe h. Mar. Apr. ::Ylay. June. July. Aug. 
I 

Sept. Oct. No\'. De(:. 
--~~ ~-- -~ ~----!---

l_ _______ 1G.40 17. HO :2-J-.10 28.60 22.00 6. 70 W.90 -O.CO 0.50 -2.20 -2.50 -2.20 
2 ________ 11-'.IXl 17.20 24.20 28.60 21.80 6.00 1G.80 -- .60 .40 -2.20 -2.50 

I -2.10 
I B ________ 11'.00 Hl.OO 24.JO 28.60 21.40 : 6. 70 16.[10 - .50 
I 

. :20 -:2.20 -2.50 

I 

-2.10 
4 ________ 11".10 EJ.OO :24. (j() 28.60 21.00 7. 40 16.00 - .;)0 - .40 -:2.20 -2.50 -2.10 

I 
1.'-<. 40 1S.i50 .24. 70 2.'1.10 20. j() 8. ilO 15.50 - .i)O - ,fj() -2.i)() -2.50 -2.20 
11'\. ~'() 

I 

18.20 24.80 28.70 20.30 9.20 14.80 - . 40 - . \~) -2.80 -2.50 -2.30 
1S. 90 19.10 24.\0 28. j'() 20.00 10.00 1:3.00 - .80 -1.00 -2.:30 -2.W -2.80 

I I 
19.00 I 2"2. 40 25.20 28.10 1\l. 80 10.90 12. ;">() - .20 -1.20 -2.30 --2.50 -2.80 

9 ________ 19.00 21.00 I 25.30 28.60 19.;j() 11.50 n.m - .10 -UlO -2.:30 -2.50 -:2.80 
! 10 ________ 19.00 21.80 25.40 28.W 19.20 12.40 l).fj() - .10 -1.40 

! 

-:?.30 --2.50 -2. BO 

11-----·-- l!l. +0 
! 

2'2. 40 25.&) 28.40 1\l.OO 13.00 8.20 1.00 

I 

-1.50 -:2.80 -2.r10 -2.30 
12 ________ 19.40 22.00 25.\10 28.80 18.40 13.50 fi. 90 1.00 -1.60 

I 
-2.40 -2.40 -:~. 40 

13 ________ 1n. 30 21.90 2B.m 28.20 18. flO 14.10 6.00 .no 
! 

-1.70 
I 

-:2.40 -2.:30 -2.:30 
]4 ________ lH.HO 21. \)0 26.20 28.frl 18.00 14. j() ;i.OO .90 -1.70 

I 

-:?.4-0 -2.20 -:?.20 

15 ____ ---. 11).30 2'2. oo 2li.40 27.80 11. fiO }). 0~1 4.00 1.40 -1.70 -2.-1-0 -2.10 -2.20 
I ! 

16 ___ - ---- H\.20 2:3.10 2f\.i)0 27.;j0 w.m 1;j. 50 I 3.50 1.60 ; -1.80 -2.40 -2.00 -2.20 
17 ________ 1!).00 23.41! Zli.HO 27.20 ](;.20 li).80 2.80 1. 80 

i 
-1.80 -2.40 -1.00 -2.20 

18 ________ ! 1n.m :W-30 2!>.80 26.90 1:\.50 16.W 2.-1-0 1.00 I -1.80 -2.40 -1.90 -2.10 
19 ________ 11\.90 23.80 2(i.\)() 26.fj() 14.50 Hi. 20 2.00 :z.m -1.80 2.40 -2.10 -2.00 
20 ________ 18.80 23.30 I 21.00 26.80 18.40 I Hl.HO 1. 80 2.50 -2.0i) -2.40 --2.10 -1.80 
21__ ______ 11". flO 23.i30 I :?1. 20 25.00 12.W 1H.40 1.50 1. RO --2.00 -2.-1-0 -2.20 I -1.HO 
2',2__ ______ 1-". -1-0 23.40 :27.50 2.'i. 50 10.80 ::.G. 50 1.20 1. 50 --2.10 -:2.40 I --2.30 I -1.40 
28 ________ 18.10 2::3.50 27. fj() 25.00 !).[>() 16.60 1.00 l.i'IO -2.20 -2.4-0 I -2.30 I -1.20 

i 

24 ________ l-".00 23.60 27.80 24.70 8.80 16. j'() .80 1.50 I -2.20 
I 

-2.40 -2.30 - .20 
I 25 ________ 17.80 23.60 27.90 24.30 8.20 I 16.90 .w 1.50 -2.20 

I 

-2.40 -2.30 .80 
I 26 ________ 17. fj() 28. j() 28.00 23.00 7.80 I 17.00 .50 1.50 -2.20 -2.40 -2.30 }.()() 

27-------- 17.50 23.80 

I 

28.20 I 23.5() 7.60 ! 17.10 .40 I 1.40 -2.20 -2.40 -2.il0 1. 90 
28 ________ 17.80 24.10 28.30 

I 
23.00 7.50 I 11.10 .00 

I 

1.30 --2.20 -2.40 -2.80 2.10 

:: :: 17.60 28.40 22.80 1.40 I 17.10 - .20 

I 

1. 20 

=:~I 
-2.40 -2.80 2.80 

I 
I n.w 28.50 22.50 7.20 

1-~~~~~-
- .4-0 1.00 --2.40 -2.80 2.50 

31__ ______ 11.40 28.60 
I 

6.90 .50 .80 -2.40 --------j 2.50 1---·--- -
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Rating table for Yazoo River at Yazoo City, .Jiiss., from January 1 to December 
31, 1903. 

-------

Gage I Gage Gage 
I I Gage 

I • 

Discharge. , , Discharge. 
I DiRcharge. Discharge./ height. I; height. height. height. 

------- ·--- ~-- ------ -------
i 

- Second-fee~. i Feet. Second-feet .11 Peel. 8er1JI1d-feef. b'ed. Seconcl-fcet.l Feet. 
I 

-2.!) 
I 

1.730 . 4 2.4-W ;), 0 4,440 13.0 14.000 

I -2.4 1. 750 .6 2.500 ;), 2 4.380 15.5 14. ;)00 

-2.3 1. 770 .8 2, ;)()() 5.4 4, 720 16.0 1;),000 

---.2 .. 2 1,790 1.0 2,620 5.6 4,860 16.0 15,f>OO I 

-2.1 1,810 1.2 2,690 3.8 5,000 17.0 16.000 
--2.0 1,880 1.4 2,760 6.0 ;), HiO 17. ;) 16,500 

I 
--1.9 1. 8.)0 1.6 2.830 6.!> 5,550 18.0 17.000 
-1.8 1,870 1.8 2.000 7.0 6,000 18. ;) 17. rwo 
-1.6 1,915 2.0 2.070 7. ;") 6.500 19.0 18,000 
-1.5 1,940 2. ;?. 3. 0.)0 8.0 7,000 I 19. ;) 18,.500 

-1.4 1, 965 2.4 :L l;W 8.5 7,500 20.0 19.000 
-1.3 1,990 2.6 :~, 210 9.0 8,000 20. i) 19.500 
-1.2 2,01:5 2.8 3,300 9.5 8. ;)00 21.0 20,000 

--1.1 2.040 
i 

3.0 3.890 10.0 9.000 22.0 21.000 
-1.0 2,065 3.2 3,480 10.5 9,500 23.0 22,000 

.9 2,090 3.4 3,570 11.0 .I 10,000 24.0 23,000 

.8 2,115 3.6 3.660 11.5 10,500 25.0 24,000 
.., 2,140 3.8 3,760 12.0 11.000 26.0 25,000 .I 

.6 2,165 4.0 3,870 12.5 11,500 .27. 0 26,000 

.4 2,215 4 ') •'-' 3,980 13.0 12,000 28.0 27,000 

I 

.2 2.265 4.4 4.090 13.:-i 12,500 29.0 28,000 
I .0 2.320 4.6 4,200 14.0 13,000 T 

.2 2,380 4.8 4.320 14.5 13,500 
I ----

Rating table for HJOB t->ame as 1902. 
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Estimated montlzly discharge of razoo Riva at razoo City, .Jiiss., .foJ' L'H;J. 

[Drainage area. R,.'i,'-:11 square rnilcs.l 

Run-off. 

Month. Seconrl 
feet per I' Depth in 

----- s~i~ll~·.e - in=~~ 
January - ---- ------ -- - -

I 

18,400 1;),400 17', 48:2 :2.03 :?.:H 

February :23.100 I 16.:200 20,807 :2. 4:) 2 .. )3 ---- - -----

::\:larch ---- ---------- --------- 27.600 23.1011 25,44-2 2.97 ;;, -±2-

April 27,700 21. .-oo 'l'" ~,.., :3.00 i3. 3;) ------ ---- --- -·.), '·)·) 

l\fay ----------------- ----1 21,000 !'5.910 1-±. 07.) 1.6-± 1. 8!) 

June _____________ 16,100 ;), ;);)0 12.610 1. 47 1. (j4 

July ------- ----- 15,900 2.190 6. ,j.J!) . 76 .88 
August ---------- 3.170 2.16;) 2.59>3 . 30 . 3.5 

September --- 2,470 1,790 1,!}58 . 2:3 . 26 
October -------- 1. 790 1, j;)O 1, 760 . 21 . 24 
November -- -- ---- ---- ----- - 1. 8;"10 1.70 1. 767 . 21 .23 
December ________ ----------- 1. 700 2,089 .24 .:28 

-----!~---
The year ______________ 1. 730 11,068 1. 29 17.41 

BIG BT .. ACK RIVER DRAINAGE BASIN. 

::\IISCELLA~EOUS :MEAS'CRE)IEXTS. 

Big Black River ·was measured at the Illinois Central Railroad tres
tle at )Iorey, Miss., on July 13, 'vhen it had a discharge of 491 secon<1-
feet. The bench mark it-l the downstream end of cap, 110 feet from 
left- bank end of trestle, and the water surface was 25.25 feet below 
bench mark. 

On July 14 the same stream was measured at Illinois Central Rail
road trestle, 1 mile north of \Yay, :Miss. The bench mark is down
stream end of cap, 240 feet from north end of trestle. \Vater surface 
-..vas Hi.l5 feet below bench mark, a,nd the discharge was 1,3!)1 second
feet. 





A. 

Agricola, Ga. 
Little Ogeechee Ri>er near: 

discharge _______________ _ 

Ogeecbee River near: 
discharge ___________________ _ 

Alabama Ri>er at-
Montgomery, Ala.: 

description _________________ _ 
gage heights ____________________ _ 

Selma, Ala.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table. ____________________ _ 

Albany, Ga. 
Flint Ri>er at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Kinchafoc.•nee Creek near: 
description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Muckalee Creek near: 
description _____________________ _ 
disc:harge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Alcovy River near-
Co>ington, Ga.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Alderson, W.Va. 
Greenbrier Ri>er at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Alexander, Ala. 
Hilla bee Creek near: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table ____________ ------ ___ _ 

INDEX. 

Page. 

t<O 

80 

ni-I:J;> 
1:15 

]:11-13.'2 
182 
184 
132 
183 

1115-1117 
1117 
10.'\ 
107 
1[17 

]();I 

10!1 
111 

10!1-110 
110 

111 
112 
1V3 
112 
11:3 

99-1110 
100 
]()',2 

100-101 
101 

248-249 
249 

249-250 

139 
140 
141 
1-10 
141 

Allegheny River at- Page. 
Redhouf'e, N.Y.: 

description ______________________ 240-241 

discharge------------------------ 241 
gage heights_____________________ 241 

Allegheny River drainage basin: 
description __ __ ____ ____ ____ __ _ _ _ _ _ ___ 240 
gaging stations _____________________ 240-242 

Almon. Ga .. 
Yellow Ri>er near: 

discharge________________________ 108 
Alston. S.C. 

Broad Ri>er (of the Carolinas) at: 
description ________________ · _____ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

48 
48 
51 
49 
50 

Altamaha Ri>er drainage basin: 
description-------------------------- 80-81 
gaging stations______________________ 81-104 

.Apalachicola Ri>er drainage basin: 
description __________________________ 10-i-105 
gaging stations ______________________ 105-128 

Appalachee Riyer near-
Buckhead, Ga.: 

description _____________________ _ 
diseharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights. ___________________ _ 
r'lting table_----- _______________ _ 

1 .-\.rarat Rh-er at-
Mount .Airy, N. C.: 

discharge _______________________ _ 

.Augusta, Ga. 
Sa>annah Ri>er at: 

90-91 
91 
92 
91 
92 

:38 

deseription ______ _____ 5i 
discharge________________________ 58 
discharge, monthly______________ 59 
gage heights_____________________ 58 
rating table. ______ -----__________ 59 

B. 
Banning. Ga. 

Snake Creek near: 
discharge ____ ------------ _______ _ 128 

Belmont. N.C. 
Catawba Ri>er at: 

discharge _______________________ _ 55 
Berner. Ga. 

Oemulgee Ri>er near: 
discharge _______________________ _ 102 

Big Black River at-
Morey, Miss.: 

discharge _______________________ _ 297 

299 
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Big Black River at-Continued. 
Way, Miss.: 

discharge. ______ .... _____ .. __ 
Big Black Rin'r drainage basin: 

description ____________ ...... _______ _ 
Big Rockfish Creek at-

McNeils, N.C.: 
discharge ...... _________________ _ 

Big Spring at-
Tuscumbia, Ala.: 

diseharge _______________ ----· .... 
Black RiYer near-

Melrose, "\Vis.: 
description .... _______________ ... 
discharge .............. ________ _ 
gage heights. ______________ . ____ _ 

Black RiYer drainage basin: 
description __________________ ..... ___ _ 
gaging stations _____________________ _ 

Black Warrior River at and near-
Cordova, Ala.: 

description .. _ ·-- _____________ ·--
discharge _______________________ _ 

discharge, monthly __ 
gage heights. ________________ _ 
rating table ______________ _ 

Tuscaloosa, Ala.: 
deseription _______________ _ 
di&charge ________________ _ 
gage heights ____________________ _ 

Black Warrior River 1 Locust Fork) at-
Palos, Ala.: 

297 

HO 

18:3-18.( 

1()1 
16:Z 
lH:l 
lli2 
lti:-3 

];i\J-100 

160 
HiO 

description---------------- l(i± 
discharge___________________ Hiil 
discharge, monthly _. _ _ _ _ _ _ 166 
gage heights_________________ 16il 
rating table ___________________ ·-- 166 

Blueridge, Ga. 
Charley Creek near: 

discharge________________________ 29:i 
Fightingtown Creek near: 

discharge . ___ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2\13 

Toccoa River near: 
description ____________ . _ _ _ _ _ _ _ _ _ 2.58 
gage heights_____________________ 2.58 
rating table _______________ .. _____ 259 

Bluff City, Tenn. 
South Fork of Holston Ri>er at: 

description ______________________ 287-288 
diseharge ____ _ _____ ____ _ _ _ ___ _ ___ 288 
discharge, monthly _____ . ______ . 2110 
gage heights _____________________ 288-289 
rating table ________________ . __ ... 289 

Bridgeton, Ala. 
East Cahaba River near: 

discharge _. ________________ .. __ __ 170 

Brier Creek near-
Waynesboro, Ga.: 

discharge ...... __________________ iO 

Broad River (of the Carolinas) at-
Alston, S. C.: 

description ______ . _________ . _____ 48 
discharge. ____ . ____________ . __ ___ 48 
discharge, monthly _______ . __ . _ _ i)l 

gage heights_____________________ 49 
rating table ________________ .. ____ 50 

Carlisle, S. C.: 
discharge ________ . _________ ._. __ . 55 

Broad River (of Georgia) near--
Carlton, Ga.: 

description _______________ . _ 
disc barge ____ . _________________ __ 
diseharge, monthly ____________ _ 
gage he:ghts. _ ..... _____________ _ 
rating table ____________________ __ 

Brunt. N.C. 
Rockfish Creek near: 

descript'on ----------------------
discharge _________ _ 
gage heights. ______________ _ 

Bryson; N.C. 
Tuckaseegee Ri>er at: 

description ___________ _ 
discharge _____________ _ 
discharge, monthly ___ _ 
gage heights. __________ _ 
rating table _________________ _ 

Buckhead. Ga. 
Appalachee River near: 

description _____________________ _ 
discharge ___ ·-- _______ ·-- _______ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table. ____________________ _ 

Buckhead Creek near-
Millen. Ga.: 

discharge' ______________________ __ 

Bull Creek near-
Claxton. Ga.: 

description _____________________ _ 

c. 
Cahaba River at-

Centerville, Ala.: 
description _____________ ... __ .... 
discharge ______________________ . _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table ________________ . ____ _ 

Cahaba River (East) near-
Bridgeton, Ala.: 

discharge ______ .. ________ .... ___ _ 

Leeds, Ala.: 
discharge . ___ .. __ . __ ... __ .... ___ _ 

Calhoun, S. C. 
Eighteenmile Creek near: 

discharge ______ .... __ .... _______ _ 

Twelvemile Creek near: 
discharge __ ..... _____ . _____ . ___ __ 

Calhoun Falls, S. C. 
Savannah River near: 

description .... _. _______________ _ 
discharge _______________________ _ 
discharge, monthly ______ .... ___ _ 
rating table. ____________________ _ 

Camden. S. C. 
vVateree River at: 

description __ . _ . __________ .. ____ _ 
discharge _______________________ _ 
gage heights _________ ...... __ .... 

Cannoochee River near
Claxton, Ga.: 

discharge ______ ._ ..... _________ __ 
Groveland, Ga.: 

description ____ .. _____ . ______ .. __ 
discharge _______________________ _ 

Page. 

6.':! 
63 
65 
G! 
64 

29 
29 
30 

278 
274 
275 
274 
275 

90-91 
91 
92 
91 
92 

79 

80 

129 
129 
131 
130 
180 

170 

170 

70 

70 

60 
61 
62 
62 

40--41 
41,54 

41 

79 

71-72 
72,79 



INDEX. 

Cannoochee River near-Continued. 
Groveland, Ga.-Continued. 

discharge, monthly _____________ _ 
gage heights. ______________ · _____ _ 
rating table.----- ____ . __________ _ 

Canton, Ga. 
Etowah River at: 

de~cription ____________ . ________ _ 
cliseharge _______________________ _ 

discharge, monthly---··-----·--
gage heights. ______ ---·-- _______ _ 
rating table. _________ _ 

C'ape Fear River near-
Fayetteville, K. C.: 

description ___ ... _______________ _ 

discharge, monthly----------·--
gage heights ___ .... _____________ _ 
rating table ____ . ______ ... _______ _ 

Cape Fear Ri>er drainage basin: 
description ______ . __________________ _ 
gaging stations .... ___________ _ 

Carlisle, S. C. 
Broad River near: 

discharge _______________________ _ 

•Carlton, Ga. 
Broad River near: 

desc;ription ___________ _ 
discharge _______________________ _ 
discharge, monthly ____ . _______ _ 
gage heights. ___________________ _ 
rating table .... _______ ._·-- ___ ... 

South Broad River at: 
d1sc;harge _______ ... ---~ ___ .. 

Carters, Ga. 

Page. 

72-73 
73 

153-154 
154 
156 
155 

155-156 

27 
29 
28 
2il 

26-27 
27-30 

f);) 

63 
63 
65 
64 
64 

71 

Coosawattee Rh·er at: 
description----------------·----- 155-157 
discharge________________________ 1.57 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 159 
gage heights. ____________________ 157-158 
rating table. __ -----______________ 158 

Cataract, Ind. 
Lower Eel River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights. ________ ------ _____ _ 

Catawba, S. C. 
Catawba River near: 

description _____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

Catawba River at and near-
Belmont, N.C.: 

discharge ______ ----------- ______ _ 
Catawba, S. C.: 

description _____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

Fort Lawn, S.C.: 
description .. ___________________ _ 
discharge _______________________ _ 

Morganton, N.C.: 
description _____________________ _ 
discharge _______________________ _ 

discharge, monthly-------------
gage heights._--··- _____________ _ 
rating table _____________________ _ 

Mount Holly, N.C.: 
discharge------. _____ . ______ . ___ _ 

218-219 
219 
219 

42 
42 
43 

55 

42 
42 
43 

5! 
55 

4;)-46 
46 
47 

46-47 
47 

55 

Catawba River at and near-Cont'd. 
Rockhill, S. C.: 

description __________ . __________ _ 
discharge ________ ---· ___________ _ 
discharge, monthly ___________ .. 
gage heights. ___________________ _ 
rating table _____________________ _ 

Catfish Ri,-er at--
)ladison, Wis.: 

description _____________________ _ 
discharge _______________________ _ 
gage heights _______________ -----· 

Cedar Bluff, Ala. 
Little River at: 

discharge _______________________ _ 

Cedar Creek near-
Claxton, Ga.: 

discharge __ _ 

Centerville, Ala. 
Cahaba River at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table. ______ .. ____________ _ 

Channaho:t.Ill. 
Desplaines River near (above mouth 

of Jackson Creek): 
description _____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

Desplaines River near (above mouth 
of Kankakee River): 

description _____________________ _ 
discharge _______________________ _ 

gage heights. ____________ --------

Charley Creek near-
Blueridge, Ga.: 

discharge ______ ------ ___________ _ 

Chattahoochee River at and near-
Gainesville, Ga.: 

description _ ----- _______________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights. ___________________ _ 
rating table. _________________ ---· 

Norcross, Ga.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ______________ . _____ _ 
rating table .... _________________ _ 

Oakdale, Ga.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights.---· ________ .... ___ _ 
rating table _____________________ _ 

Roswell, Ga.: 
discharge--··--.--··· ___________ _ 

West Point, Ga.: 
description _____________________ _ 
discharge _______________________ _ 

discharge, monthly_---· _______ _ 
gage heights. ___________________ _ 
rating table._ .... __ .......... ___ _ 

301 
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43 
4B 
45 

4-3-44 
44 

196-197 
197 
197 

169 

79 

129 
129 
131 
130 
130 

2Ia-214 
214 

214-215 

212 
212 
213 

293 

124-125 
125 
127 

12.'>-126 
126 

121-122 
12'Z 
124 
123 
123 

119-120 
120 
121 
120 
121 

127 

116-117 
117 
119 

117-118 
118 
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Chattanooga, Tenn. 
Tennessee River at: 

description ________ ------ _______ _ 
discharge _______________________ _ 

discharge, monthly--------------
gage heights ______________ ------_ 
rating table.----- _______________ _ 

Chattooga River at-
Gaylesville, Ala.: 

discharge-----------------------
Chauga Creek near-

Fort Madison, S. C.: 
discharge------------ ____ --------

Chautauqua Lake outlet at
Jamestown, N.Y.: 

discharge------ ____ --------------
Cheat River near-

Morgantown, W.Va.: 
description _____________________ _ 
discharge _______________________ _ 
gage heights_------ _____________ _ 

Chestatee River near-
Dahlonega, Ga.: 

discharge _______________________ _ 

Chippewa River near-
Eau Claire, Wis.: 

description _____________________ _ 
discharge------ _________________ _ 
discharge, monthly _____________ _ 
gage heights _____________________ _ 
rating tables ____________________ _ 

Chippewa River drainage basin: 
description _________________________ _ 
gaging stations _____________________ _ 

Choccolocco Creek near-
Jenifer, Ala.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights.-------------- _____ _ 
rating table ______ ------------ ___ _ 

Clarkston, Ga. 
Peachtree Creek near: 

discharge _____________ -----------
Claxton, Ga. 

Bull Creek near: 
discharge ____________ ------------

Cannoochee River near: 
discharge ____________ ------ _____ _ 

Cedar Creek near: 
discharge------------_----------

Clemson College, S. C. 
Seneca River near: 

description _________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____ --· _____________ _ 

Columbus, Miss. 
Luxapelila Creek at: 

discharge_----- ______ ------ _____ _ 
Tombiglee River at: 

description _____________________ _ 

discharge------ ____________ ------
discharge, monthly _____________ _ 
gage heights ____________________ _ 

rating table. ______ ---------------

INDEX. 

Page. 

2.'55-256 
2.56 
257 
2.!)6 
257 

169 

70 

242 

245 
245 
246 

128 

177 
178 
180 

178-179 
179-180 

177 
177-183 

128 

80 

79 

65--66 
66 
67 
66 
ti7 

169 

166-167 
167 
169 

167-168 
168 

Columbus, Ohio. 
Olentangy River at: 

description ______ ------ _________ _ 
discharge ______ ------ ___________ _ 
gage heights_-------- ___________ _ 

Scioto River at: 
description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Coosa River at-
Riverside, Ala.: 

description _____________________ _ 
discharge _______________________ _ 

discharge, monthly-------------
gage heights ____________________ _ 
rating table ______ ·---_----- _____ _ 

Rome, Ga.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, n~onthly ____________ _ 
gage heights ____________________ _ 
rating table. _____ ------ _________ _ 

Coosawattee River at-
Carters, Ga.: 

Page. 

234-235 
235 
235 

233 
233 
234 

146 
147 
148 
147 
148 

149 
149 
151 
150 
150 

description ______________________ 156-157 
discharge________________________ 157 

discharge, monthly------------- 159 
gage heights _____________________ 157-158 

rating table._____________________ 158 

Cordova, Ala. 
Black "\Varrior River near: 

description _______________ _ 
discharge ___ .-- _________________ _ 
discharge, monthly ____________ _ 
gage heights. ___________________ _ 
rating table _____________________ _ 

Co>ington, Ga. 
Alcovy River near: 

description _____________________ _ 
discharge _______________________ _ 

discharge, monthly-------------
gage heights ______ ----------- ___ _ 
rating table _____________________ _ 

Cross Creek near-
Mingo Junction, Ohio: 

161 
Hf2 
168 
162 
168 

99-100 
100 
10'2 

100-101 
101 

description_______________________ 237 
discharge________________________ 237 
gage heights_____________________ 237 

Cross Creek drainage basin: 
description __________________________ 286-237 

Cumberland River at and near-
Nashville, Tenn.: 

description_______________________ 253 
gage heights_____________________ 254 

Williamsburg, Tenn.: 
discharge________________________ 254 

Cumberland Ri>er drainage basin: 
description _____________ ------________ 253 
gaging stations_---·- __ ------ ________ 253-2f>4 

D. 

Dahlonega, Ga. 
Chestatee River near: 

discharge ________ ------__________ 128 

Dan River at-
Madison, N.C.: 

description. ______ ------__________ 16-17 
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Dan River at-Continued. 
Madison, N. C.-Continued. 

discharge ______________ ------ ___ _ 
gage heights _________ ...... ------

South Boston, Va.: 
description. ____ ........... ______ _ 
discharge _______________________ _ 

discharge, monthly_--------- ___ _ 
gage heights ____________________ _ 

rating table .... ------ ...... _____ _ 
Davisboro, Ga. 

Ogeechee River near: 
discharge __________ ------ ______ .. 

Williamsons Swamp Creek at: 
description. _____________________ _ 
discharge ____________ ---------. __ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table .... ____ ------ _______ _ 

Delta, S.C. 
Tiger River near: 

Page. 

17 
17-18 

18 
19 
21 
19 
20 

80 

76-77 
77 
79 
78 
78 

discharge . ___ _ _____ _ _ ____ _ _____ _ _ 55 

Desplaines River near Channahon, 
Ill. 

above mouth of Jackson Creek: 
description. ______________________ 213-214 
discharge________________________ 214 
gage heights _____________________ 214-215 

above the mouth of Kankakee 
River: 

description. _____________________ . 212 
discharge ____________ .... ____ ____ 212 

1 

gage heights_____________________ 213 ' 
Dublin, Ga. 

Oconee River at: 
description ------ _. ______ . _____ .. 84-85 
discharge _________ .______________ 85 

discharge, monthly______________ 87 
gage heights_____________________ 85--86 
rating table .... ________ ... _______ 86 

E. 

East Cahaba River near
Bridgeton, Ala.: 

discharge_ .. _____________________ 170 

Leeds, Ala.: 
discharge _ _ ____ _ _ _ _ ____ ____ __ ____ 170 

Eatonton, Ga. 
Glady Creek near: 

discharge________________________ 104 
Indian Creek near: 

discharge __ . ___________ . _____ . ___ 103-104 

Little River near: 
discharge __________________ ------ 10.'3 

Sanford Creek near: 
di!"charge _ _____ ____ _ _____ _ _ _ _ ____ 104 

Town Creek near: 
discharge________________________ 104 

Eau Claire, Wis. 
Chippewa River near: 

description __ _ _ ____ _ ___ ____ __ ____ 177 
discharge ____ .. __________ ._______ 178 

discharge, monthly______________ 180 
gage heights _____________________ 178-179 
rating tables _____________________ 179-180 

Eel River. See Lower Eel River; Upper 
Eel River. 

Eighteenmile Crook near
Calhoun, S. C.: 

discharge-------------- _________ _ 
Elizabethton, Tenn. 

Watauga River near: 
description _____________________ _ 
discharge ______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Elli,jay, Ga. 
Ellijay River at: 

discharge _______________________ _ 

Ellijay River at-
Ellijay, Ga.: 

discharge _______________________ _ 

Enoree River near-
Whitmire, S. C.: 

discharge ________________ _ 

Etowah River at-
Canton, Ga.: 

description _______ . _________ . __ . _ 
discharge ______________ ----------
discharge, monthly __________ . __ _ 
gage heights. ___________________ _ 
rating table. _____ -------- _______ _ 

Rome. Ga.: 
description _____________________ _ 
discharge~ ______________________ _ 
discharge, monthly _____________ _ 
gage heights. ___________________ _ 
rating table .... _. ____________ ----

F. 
Fayette, W.Va. 

New River at: 
description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Fayetteville, N. C. 
Cape Fear River near: 

description _____________________ _ 
discharge, monthly ___________ ... 
gage heights. ___________________ _ 
rating table. ____________________ _ 

Fightingtown Creek near-
Blueridge, Ga.: 

discharge __________ ---------- ___ _ 
Flambeau River near-

Ladysmith, Wis.: 

Page. 

290-291 
291 
292 

291-29:~ 

292 

293 

293 

153-154 
154 
156 
15;') 

155-156 

151-15:3 
15Z 
158 
1.')2 
153 

247 
247 
:248 

27 
29 
28 
28 

293 

description ________ . _____________ 1R0-181 
discharge ______________________ .. 181 
discharge, monthly______________ 183 
gage heights. ____________________ 1&1-182 
rating table .... _________________ . 182 

Flint River at-
Albany, Ga.: 

description _____________________ _ 
discharge ____________________ . __ _ 
discharge, monthly _____________ . 
gage heights .. _________ ------ ___ _ 
rating table. ____________________ _ 

Woodbury, Ga.: 

105-107 
107 
108 
107 
108 

description ________ ------ ________ 113-114 
dh;charge ------------ ______ ______ 114 
discharge, monthly ______ -------- 116 
gage heights.---------- ______ ----
rating table. ________ ... ____ .-----

115 
115 



304 INDEX. 

Flovilla, Ga. Page. 
Ocm ulgee River near: 

description--····-·····-···------ \l7-98 
discharge ______ . ___ ._____________ \l8 

discharge, monthly______________ 99 
gage heights_____________________ 91' 
ratingtable_________ ____________ 99 

Fort Lawn, S.C. 
Catawba Ri>er near: 

description______________________ 5-! 

discharge------------------------ 55 
Fort Madison. S. C. 

Chauga Creek near: 
dbcharge ------------ ______ ______ 70 

Fox River at-
Ottawa, Ill.: 

description ______ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ ;2( 17 
discharge________________________ 207 
gage height,;_____________________ 201' 

French Broad River at-
Oldtown, near Xewport, Tenn.: 

de;.,cription ______________________ 279-280 
1 

discharge________________________ 280 
discharge, monthly______________ 282 
gage heights. ____________________ 280-281 

rating table______________________ 281 
Friendsville, Md. 

Youghiogheny Rivm· at: 
description______________________ 243 
d:scharge ______ . -----. _ _ ___ _ _ _ ___ 243 
discharge, monthly______ _ _ _ _ _ _ _ _ 245 
gage heights.____________________ 244 
rating table______________________ 244 

G. 

Gaines>ille, Ga. 
Little River near: 

discharge. _________ ------ ________ 127-128 

Chattahoochee River near: 
description ___ . __________________ 124-125 
discharge________________________ 125 
discharge, monthly______________ 127 
gage heights. ____________________ 125-126 
rating table .... __________________ 126 

Gaylesville, Ala. 
Chattooga River at: 

discharge________________________ 169 
Glady Creek near-

Eatonton, Ga.: 
dis:?harge ____ ___ _ ____ ____ ____ ____ 104 

Greenbrier River at-
Alderson, W.Va.: 

description ______________________ 248-249 

discharge________________________ 249 
gage heights. ____________________ 249-250 

Greeneville, Tenn. 
Nolichucky River near: 

description ______________________ 285-286 
discharge________________________ 286 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 287 
gage heights.____________________ 286 
rating table._____________________ 287 

Greensboro, Ga. 
Oconee River near: 

description _____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

.':'il-89 
89 I 

90 

Groveland. Ga. 
Cannoochee River near: 

description _________________ . ___ _ 
discharge _ . .. ___ .. ___________ ... 
discharge, monthly ____________ _ 
gage heights._ ............. _____ _ 
rating table ... _ ........ _ ...... ---

Lotts Creek near: 
discharge_ .. ___ --.--- .......... --

H. 

Hampton Creek at
l\:lineralbluff, Ga.: 

discharge _______________ ..• _____ _ 

Hanging Dog Creek at-
Murphy, N.C.: 

discharge __ .... -.----. _______ ----
Hillabee Creek near-

Alexander, Ala.: 
description _____________________ _ 
discharge-------··· _____________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
ra tiug table______ _ _ _ . ___ .. __ . _ .. 

Hiwassee River at-
Murphy, N.C.: 

description _____________________ _ 
discharge ______ ------ ___________ _ 

discharge, monthly-------------
gage heights ..... _______________ _ 
rating table_ ..... _______________ _ 

Reliance, Tenn.: 

Page. 

71-i'2 
72,79 

74 
72-73 

73 

80 

293 

293 

1:39 
140 
141 
140 
141 

2ti8 
26il 
270 
269 
269 

description ___ ... ______ . __ ... ___ . 262-263 
discharge _____ . _ . _ .. _ ........ _ .. . 263 
discharge, monthly . _. _ ... _ .. _ _ _ _ 265 
gage heights ____ -----. ___________ 263-264 
rating table ___________ . ____ ------ 264 

Holskm River, South Fork of, at-
Bluff City, Tenn.: 

description _ ..... _______________ _ 
discharge _____ ..... _____________ _ 
discharge, monthly _____________ _ 
gage heights. ______ . ____________ _ 
rating table. ________________ .. __ _ 

Holton, Ga. 
Ocmulgee River at: 

discharge _______ .... __ .. _______ .. 

I. 

Illinois River at and near-
Ottawa, Ill.: 

description ____ . _______ . ____ ... __ 
discharge ____________ . _____ .. ___ _ 
discharge, monthly _____________ _ 
gage heights _________________ .... 
rating table _____________________ _ 

Lasalle, Ill.: 
description ______ ...... ___ . _ ----· 
discharge ________ .. ______ --------

discharge, monthly--------------
gage heights _______ --------------
rating table ______ ------------ ___ _ 

Minooka, Ill.: 
description __ .... _______________ _ 
discharge _____________ .... ______ _ 
discharge, monthly _____________ _ 

287-288 
288 
290 

288-289 
289 

103 

204-205 
205 
207 
206 
206 

202-203 
203 
204 
203 
204 

209 
210 
:m 
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Illinois River at and near-Cont'd. Page. 
Minooka, IlL-Continued. 

gage heights_____________________ 210 
rating table._____________________ 211 

Peoria, Ill.: 
description------------- ________ 199-200 
discharge________________________ 200 
discharge, monthly ____ ,_________ 202 
gage heights _____________________ 200-201 

rating table______________________ 201 

Seneca, Ill.: 
description---------------------- 208 
discharge _____ --·--______________ 208 
gage heights _____________________ 208-209 

Illlnois River drainage basin: 
description-------------------------- 198-199 
gaging stations. _____ ---------------- 199-215 

Indian Creek near-
Eatonton, Ga.: 

discharge ________________________ 103-104 

Indianapolis, Ind. 
White River (West Branch) at: 

discharge ____ -------------------- 227 

J. 
Jackson, Miss. 

Pearl River at: 

Kinchafoonee Creek near-Cont'd. 
Albany, Ga.-Continued. 

gage heights ____________________ _ 
rating table _____________________ _ 

Leesburg, Ga.: 
discharge---------- _____________ _ 

Knox ville, Tenn. 
Tennessee River at: 

description _____ --·-- ___________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____ --·-- ___________ _ 

L. 

Ladysmith, Wis. 
Flambeau River near: 

Page. 

10!.1-110 
110 

128 

276 
277 
279 
277 
278 

description ___________ ----· ______ 180-181 
discharge________________________ 181 

discharge, monthly______________ 183 
gage heights ___ ·-- _______________ 181-182 

rating table______________________ 182 

Lafayette, Ind. 
Wabash River at: 

description ________________ , _____ 220-221 
discharge________________________ 221 

description __________ ------ _____ _ 170 gage heights_____________________ 222 
discharge ____________ ------ _____ _ 171 

1 
Lasalle, Ill. 

discharge, monthly _____________ _ 172 Illinois River near: 
gage heights_-------- ___________ _ 
rating table. _____ -------- _______ _ 

Jamestown, N.Y. 
Chautauqua Lake outlet at: 

discharge _____ --·----------------
Jenifer, Ala. 

Cho:..~colocco Creek near: 
description __________ ------ _____ _ 
discharge ______ ·--· _____________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table ____ -------- _________ _ 

John River at-
Morganton, N.C.: 

discharge _______________________ _ 

Jonathan Creek at-
Powells, Ohio: 

description ____ --· ______________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Judson, N. C. 
Little Tennessee River at: 

171 
172 

242 

144 
145 

146 
145 
145 

55 

:228 
228 
228 

description ______________________ 270-2'71 
discharge________________________ 271 

discharge, monthly---·--________ 272 
gage heights_____________________ 271 

rating table _____ -----_-----______ 272 

K. 

Kanawha River drainage basin: 
description _________________ ----- ____ 246--247 

gaging stations---------------------- 247-253 
Kinc:1afoonee Creek near-

Albany, Ga.: 
description---------------------- 109 
discharge------ --------------- 109 
discharge, monthly______________ 111 

IRR 98-04--20 

des~ription _____________________ _ 
discharge ____________ ------ _____ _ 
discharge, monthly _____________ _ 
gage heights ____________________ . 
rating table_----- _______ ----- ___ _ 

Leeds, Ala. 
East Cahaba River near: 

discharge ______ ------ ___________ _ 
Leesburg, Ga. 

Kinchafoonee Creek near: 
discharge ____________ ---·-- _____ _ 

Muekalee Creek near: 
discharge _______________________ _ 

Licking River at-
Pleasant Valley, Ohio: 

description _____________________ _ 
discharge _____________________ . __ 

discharge, monthly-------------
gage heights ____________________ _ 
rating table _____________________ _ 

Lithonia, Ga. 
South River near: 

202-203 
203 
204 
203 
204 

170 

128 

128 

229 
229 
2'J1 

2"29-2'&0 
230 

description ____ _ _____ _ _____ _ _ ____ 93 
discharge ____________ ------______ 93 
gage heights_------______________ 94 

Yellow River near: 
discharge ____________ ------______ 103 

Little Miami River at and near-
Loyeland, Ohio: 

discharge------__________________ 23'~ 

Morrow, Ohio: 
description------ ________________ 231-232 
discharge________________________ 232 
gage heights_____________________ 232 

Little Miami River drainage basin: 
description __ ____ _ __ ___ ____ ____ _ _ ____ 231 
gaging stations ______________________ 231-232 
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Little Ogeechee River near-- Page. 
Agricola, Ga. : 

discharge________________________ 80 
Little River at and near-

Cedar Bluff, Ala.: 
discharge ____________ .-----______ 16!l 

Eatonton, Ga.: 
discharge .. ____ . _____ ...... _----- lOH 

Gainesville, Ga.: 
discharge _______ . ____ . _____ . _____ 127-12~ 

Little Rockfish Creek at-
McNeils, N.C.: 

discharge------------------------ HO 
Little Tennessee River at-

Judson. N.C.: 
description _. __ . _ .. _ .... _. _ _ _ _ _ _ _ 270-271 
discharge________________________ 271 
discharge, monthly . __ ... _ _ _ _ _ _ _ 272 
gage heights_. _____ ._____________ 271 
rating table_ ..... _ .. __ . _ ... _. __ . _ 272 

McGhee, Tenn.: 
discharge ______________ ._________ 2!l3 

Locust Fork of Black War;· ior River at-
Palos, Ala.: 

description _______ . ____ _ _____ ____ 164 
discharge. ___________ ----.-_______ 165 
discharge, monthly_____________ 166 
gage heights. ________ .___________ 165 
rating table______________________ 166 

Logansport, Ind. 
'Upper Eel River at: 

description ... _____ ...... _ ... ____ 2'.27 1 

Waba-h RiYer at: 
description ______ ______ ______ ____ 225 
discharge . __________ .. _. ____ . __ __ 2'25 
discharge, monthly _ . _ _ _ _ _ _ _ _ _ _ _ 227 
gage heights_. _____ ._____________ 226 
rating table._____________________ 226 

Lotts Creek near-
Groveland, Ga.: 

discharge________________________ 00 
Loveland, Ohio. 

Little Miami River at: 
discharge. _____ .. ________________ 282 

Lovells Creek at--
Mount Airy, N.C.: 

discharge------------------------ 38 
Lower Eel River at-

Cataract, Ind.: 
de,cription ------ ________________ 218-219 
discharge . ____ . _ .. ___ ... ___ _ _ ____ 219 
gage heights ... ___________ ._.____ 219 

Luxapelila Creek at-
Columbus, Miss.: 

1 

discharge._______________________ 169 . 
Lyons, Ga. 

Pendleton Creek near: 
discharge ______________ . ________ _ 102 

Swift Creek near: 
discharge ________________ -------- 108 

M. 

McCays, Tenn. 
Okoee River at: 

description ____ .....•.....•...... 259-260 
discharge .... ____ -···-·····...... 260 
discharge, monthly............. 262 

~Ic:Cays, Tenn.-Continuecl. Page. 
Okoee River at-Continued. 

gageheights_______ _____________ 261 
rating table ... _______ ._____ 261 

McGhee, Tenn. 
Little Tennessee River at: 

discharge ... ___ .. ____________ . ___ 293: 
:\lelntosh Creek nea:·-

\Vaynesboro, Ga.: 
discharge________________________ 71 

McMahon River at-
Steel, Ohio: 

description ___ . ___ . _. __ .. _ __ _ 236 
discharge________________________ 236 
gage heights_____________________ 236 

McMahon River drainage basin: 
description . ________ . ___ . _ __ __ _ _ _ ___ 2:36 

McNeils, N.C. 
Big Rockfish Creek at: 

discharge ________________ . BO 
Macon, Ga. 

Ocmulgee River at: 
description----------------______ 94-95 
discharge _____ ._. _________ .______ 9."i 
discharge, monthly_____________ 97 
gage heights. ____ --·.____________ !l.'l--93 
rating table .. ____________ 96 

Madison, N.C. 
Dan River at: 

description .. ______ . _ .. ____ __ ____ 16-17 
discharge _. ___ . _ ..... _ .. _ ... __ _ __ 17 
gage heights.____________________ 17-18 

Madison, S. C. 
Tugaloo River near: 

description . _____ . ______________ _ 
discharge __________ . ____________ _ 
discharge, monthly __ .. _ .. _____ _ 
gage heights .. ___ .... _____ ... ___ _ 
rating table. ____________________ _ 

Madison, Wis. 
Catfish River at: 

G7-68 
68 
69 
69 
69 

description .. ____ ... ___ .. ________ 196-197 
discharge __________ ------ _______ . 197 
gage heights_____________________ 197 

Lake Mendota at: 
gage heights .. _____ . ____________ _ 

Mahoning River at-
Youngstown, Ohio:-

description ________ . ____________ _ 
discharge _______________________ _ 
gage heights. ___ . ______ .. ____ . __ _ 

Mahoning River drainage basin: 
description _________________________ _ 

Martins Creek at-
Murphy, N.C.: 

discharge .. ____ . ________________ _ 

Melrose, Wis. 
Black River at: 

description . ____________________ _ 

discharge __ ,.. __ ------------------
gage heights.------ ______ . ______ _ 

Mendota Lake at-
Madison, Wis.: 

gage heights. ___________________ _ 
Merrill, Wis. 

Wisconsin River at: 

198 

288 
239 
239 

238 

293 

183 
184 
184 

198 

description _ .. ____ ....... _. ______ 190-191 

discharge--------------~--------- 191 
gage heights ....... -------------- 192: 
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Milledgeville, Ga. Page. ' Morrow, Ohio-Continu:d. Page. 
Oconee Ri>er at: Little Miami River Lear-Cont'(1. 

description _____________________ _ H7-l'ii discharge _______________________ _ 
discharge __________________ _ jq8 gage heights _____________ _ 
gage height-; ____________________ _ (~~ 1 ::\Iount Airy, N.C. 

Millen, Ga. 
Buckhead Creek near: 

discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 79 
Ogeechee Ri>er near: 

description __ __ __ __ __ __ _ 7-!-75 
discharge _ __ __ __ __ _ __ __ __ __ __ __ __ 75 

discharge, monthly________ 76 
gage heights _______ ------- 75 
rating table____ __ __ _ _ __ __ 7fi 

Milstead, Ala. 
Tallapoosa River at: 

de~.;cription ______________________ lil5-13U 
gage heights_____________________ lilG 

:Mineralbluff, Ga. 
Hampton Creek at: 

discharge _ __ __ _ __ __ __ _ __ __ _ _ __ __ _ 2>lil 

Mingo Junction, Chio. 
Cross Creek near: 

description _ .. ___________ .. _ __ __ _ 287 
gage heights_____________________ 287 
diseharge __ __ __ __ __ __ __ __ _ _ __ __ __ 237 

Minooka, Ill. 
Illinois Ri>er near: 

descr:pt:o:l ______ ______ ______ ____ 209 
discharge__________________ _ _ ____ 210 
discharge, monthly______________ 211 
gage heights .. _______________ __ __ 210 
rating table______ __ __ __ __ __ __ __ __ 211 

Mississippi Ri>er near-
Sank Rapids, 1\Iinn.: 

clescri ption _ _ __ __ __ __ __ __ __ __ __ _ _ 1~ 3--17 J 
discharge __ __ __ __ __ __ __ __ __ __ __ __ 114 
gage heigh b .. ___________________ 114-1 ~-5 

Mobile River drainage basin: 
description __________________________ 128-129 
gaging stations __________________ . ___ 129--170 

Monongahela River drainage basin: 
description ___________ -- _____________ 242--243 
gaging stations __ __ __ __ __ __ _ _ __ __ __ 248-246 

Montgomery, Ala. 
Alabama River at: 

description ________________ __ 
gage heights. ___________________ _ 

Morey, Miss. 
Big Black River at: 

discharge ______________________ __ 

Morganton, N.C. 
Catawba River near: 

description ____________________ __ 
discharge ________________ .... __ __ 
discharge, monthly _____________ _ 
gage heights.-------- ________ ----
rating table __ ----_--_----. ___ 

John River at: 
discharge ______________________ __ 

Morgantown, W.Va. 
Cheat River near: 

description ______________________ · 
discharge ______________________ __ 
gage heights. ____________ _ 

Morrow, Ohio. 
Little Miami River near: 

description __ : _____ . ___________ __ 

1:34-135 
18!) 

4:"l-4fi 
4fi 
47 

46-47 
47 

55 

245 
245 
248 

231-23'Z 

Ararat Ri>er at: 
discharge________________________ :lR 

Lovells Creek at: 
discharge_________________ B8 

Stewarts Creek at: 
discharge________________________ 88 

Mount Holly, N.C. 
Catawba River at: 

discharge ____ ____ ____ __ ____ _ _ __ __ 55 

M uckalee Creek near-
Albany, Ga.: 

description _ __ __ __ _ _ _ __ __ __ __ __ __ 111 

discharge------------------------ 112 
discharge, monthly_____ llH 
gage heights______________ 112 
rating table ___ . _ _ __ _ _ _ _ _ _ __ __ _ _ 113 

Leesburg, Ga.: 
discharge __ __ __ __ __ __ __ __ 128 

Mulberry Creek near-
Xorth Wilkesboro, N.C.: 

disc'!.mrge _ _ ____ _ __ _ ___ ____ _ _____ US 

Murphy, X. C. 
Hanging Dog Creek at: 

discharge _ __ __ __ _ __ _ __ __ __ __ __ __ 293 

Hiwassee River at: 
description __ __ _ __ __ __ _ __ __ __ __ _ 2G8 
discharge __ _ __ _ __ __ __ __ __ __ _ __ __ _ 2tiii 
discharge, monthly______________ 210 
gage heights_____________________ 269 
rating ta hle _ __ __ __ __ __ __ __ __ __ __ _ 269 

)Iartins Creek at: 
discharge _ _ __ __ __ __ __ __ __ __ __ __ _ _ 29:-3 

Valley River at: 
discharge _______ _ 2BH 

:Muscoda, Wis. 
Wisconsin River at: 

description __ __ __ __ __ __ __ _ _ _ __ __ _ 1!'5 
discharge _: __ __ __ __ __ __ __ __ __ __ __ 1t-:fi 
gage heights _______________ ._____ 1/ii:l 

Muskingum River drainage basin: 
description __ __ __ __ __ __ __ __ __ __ __ __ _ _ 228 
gaging stations ______________________ 228-2:31 

N. 

Kasln·ille, Tenn. 
Cumberland River at: 

description __ __ __ __ __ __ __ __ __ __ __ 253 
gage heights___________ __ __ __ __ __ 2;)4 

Neal, N.C. 
Roanoke River at: 

description _ _ __ __ __ _ _________ _ 
discharge, month:.y _____________ _ 
gage heights ____________________ _ 
rating table __________ __ 

Necedah, Wis. 
Wisconsin River near: 

description __ __ __ __ __ __ ______ __ 
discharge __________________ -- -- --
discharge, monthly ________ ------
gage heights ___________ ----------
rating table ________ ---- __ --------

15 
1fi 
L:> 
16 

187 
188 
190 

188-189 
189 
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New RivBrat and near-
Fayette, W. Va.: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Radford, Va.: 
description ______ -----· _________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Oldtown, Va.: 
description _____________________ _ 
discharge _______________________ _ 
gage heights. ____ . ______________ _ 

Newport, Tenn. 
French Broad River near: 

Page. 

247 
247 
248 

2W-251 
251 
251 

252 
252 
25':l 

description ______________________ 279-280 

discharge________________________ 2.'0 

discharge, monthly------------- 282 
gage heights _____________________ 280-281 
rating table _____ . ______ ._________ 281 

Pigeon River at: 
description . _____________________ 282-283 
discharge _______ . _____ . ____ . _ ____ 283 

discharge, monthly------------- 285 
gage heights _____________________ 283--284 
rating table______________________ 284 

Nickajack Creek at
Oakdale, Ga : 

discharge________________________ 128 
Nolichucky River near-

Greeneville, Tenn.: 
description . _____________________ 28.5-286 
discharge________________________ 286 

discharge, monthly------------- 287 
gage heights ___ ._________________ 286 
rating table. _______ .. _______ .____ 287 

Norcross, Ga. 
Chattahoochee River near: 

description ... _____ . ___ _ _ _ _ 121-12"2 
discharge________________________ 122 

discharge, monthly------------- 124 
gage heights _________________ .___ 123 
rating table. _______ ._____________ 123 

North Wilkesboro, N.C. 
:Mulberry Creek near: 

discharge________________________ 38 
Yadkin River at: 

description _ _____ _ _____ _ _ ____ ____ 35 
discharge________________________ 36 
discharge, monthly_____________ 37 
gage heights.____________________ 36--37 
rating table______________________ 37 

Nottely River at-
Ranger, N.C.: 

description ______________________ 265-266 
discharge________________________ 266 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 267 
gage heights_____________________ 266 
rating table______________________ 267 

Nottingham, Ala. 
Talladega Creek at: 

description ____ ____ _ _____ ____ ____ 142 
discharge________________________ 142 

diflcharge, monthly------------- 144 
gage heights.____________________ 143 
rating table______________________ 143 

0. Page. 
Oakdale, Ga. 

Chattahoochee River at: 
description ______________________ 119-120 
discharge _ _ ____ _ _ __ __ _ _ ____ _ _ _ ___ 120 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 121 
gage heights.____________________ 120 
rating table _____________________ . 121 

Nickajack Creek at: -
discharge _ _ _ ___ _ ___ _ _ _ ___ _ _ _ _ ____ 128 

Oemulgee River at and near-
Berner, Ga.: 

discharge________________________ 10'2 

Flovilla, Ga.: 
cles~ription _ _ ____ _ _ ___ _ _ __ _ _ _ _ __ _ 97-98 
dis~harge _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ 98 

discharge, monthly _________ . _ __ 99 
gageheights___________ _________ 98 
rating table._____________________ 99 

Holton. Ga.: 
discharge________________________ 103 

:Macon, Ga.: 
description __ .-. _ _ _ _ __ __ __ __ _ __ __ _ 94-95 
discharge________________________ 95 

discharge, monthly_____________ 97 
gage heights_____________________ 95-96 
rating table __ .... ___ .. __ .. ____ .. _ 96 

Oconee River at-
Dublin, Ga.: 

description _ _ __ __ _ __ __ __ _ _ __ __ __ _ 84-85 
discharge________________________ 85 
discharge, monthly _ _ _ __ __ __ __ __ 87 
gage heights_____________________ 1;5-86 
rating table .. ____________________ 1'6 

Greensboro, Ga.: 
description _ _ _ _ _ __ _ __ __ __ __ __ __ _ _ 88-89 
discharge _ _ ____ _ _ ____ _ __ _ _ __ _ __ _ _ 89 
gage heights ______________ ... _____ 90 

Milledgeville, Ga.: 
description______________________ 87-88 
discharge________________________ 88 
gage heights.____________________ 88 

Ogeechee River drainage basin: 
description __ .... _ .. __ .. __ __ _ _ __ __ __ _ 71 
gag:ng stations______________________ 71-80 

Ogeeehee River near-
Agricola, Ga.: 

discharge _. __ __ ____ _ ___ _ __ __ _ ____ 80 

Davisboro, Ga.: 
discharge _ _____ ____ __ __ __ __ _ _ ____ 80 

Millen, Ga.: 
description _________________ . _ _ __ 74-75 
discharge________________________ 75 
discharge, monthly_____________ 76 
gage heights_____________________ 75 
rating table __ ·____________________ 76 

Ohoopee, Ga. 
Ohoopee Ri-ver near: 

discharge________________________ 103 
Ohoopee River near-

Ohoopee, Ga.: 
discharge _ _ ____ ____ _ ___ _ ___ _ _ ____ 103 

Reidsville, Ga.: 
description _ _____ __ ____ ___ _ _ _ _ _ _ _ 81-82 
discharge________________________ 82 
discharge, monthly ___ .. __ _ _ __ __ 84 
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Ohoopee River near-Continued. Page. ' Peoria, Ill. 
Reidsville, Ga.-Continued. 

gage heights ____________________ _ 
rating table ___________ _ 

Okoee River at-
McCays, Tenn.: 

82--88 
83 

description ______________________ 259-260 

discharge________________________ 260 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 262 
gage heights ____________________ _ 
rating table ___________ -----_-----

Oldtown, Tenn. 
Frenr;h Broad River at: 

261 
261 

description ______________________ 279-2RO 

discharge________________________ 280 
discharge, monthly_____________ 282 
gage heights_____________________ 281 
rating table______________________ 281 

Oldtown, Va. 
New River near: 

description _____________________ _ 

discharge------ ____________ ------
gage heights ____________________ _ 

Olen tangy River at-
Columbus, Ohio: 

252 
252 
253 

description ______________________ 234--235 
discharge________________________ 235 
gage heights_____________________ 235 

Ottawa, Ill. 
Fox River at: 

description ____ -------- _________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Illinois River at: 
description----------------------
discharge _______________________ _ 

discharge, monthly-------------
gage heights_-------- ______ ------
rating table ______________ --------

P. 
Palos, Ala. 

Locust Fork of Black Warrior 
River at: 

description _____________________ _ 
discharge _____________ --- --------
discharge, monthly _______ ------
gage heights ____________________ _ 
rating table ________________ _ 

Peachtree Creek near
Clarkston, Ga.: 

discharge---------- ____ ----------
Pearl River at-

Jackson, Miss.: 
description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Pearl River drainage basin: 
description _________________________ _ 
gaging stations _____________________ _ 

Pedec (Yadkin) River drainage basin: 
description _________________________ _ 
gaging stations _____________________ _ 

Pendleton Creek near-
Lyons, Ga,: 

discharge _______________________ _ 

207 
207 
208 

004----205 
205 
20i 
206 I 

206 

164 
165 
166 
165 
166 

128 

170 
171 
172 
171 
172 

1i0 
170--172 

30-32 
32--38 

102 

Illinois River near: 
description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________ _ 
rating table _____________________ _ 

Pigeon River at-
Newpoi·t, Tenn.: 

199-200 
200 
202 

200-201 
201 

description ______________________ 282--283 
discharge________________________ 283 
discharge, monthly______________ 285 
gage heights _____________________ 283-284 

rating table______________________ 284 
Pleamnt Valley, Ohio. 

Licking River at: 
description ____ ____ _ _____ ____ ____ 229 
discharge________________________ 229 
discharge, monthly______________ 231 
gage heights. ____________________ 229-230 
rating table______________________ 23(} 

Powells, Ohio. 
Jonathan Creek at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights. ___________________ _ 

R. 

Radford, Va. 
Xew River at: 

description _________________ .. __ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Randolph, Va. 
Staunton River at: 

descr1ption ------ _______________ _ 
discharge _______________________ _ 

discharge, monthly ________ ------
gage heights ____________________ _ 
rating table. ____________________ _ 

Ranger, N. C. 
Nottely River at: 

description _____________________ _ 
discharge . ______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Redhouse, N. Y. 
Allegheny River at: 

228 
228 
228 

250-251 
251 
251 

21 
22 
24 
22 
23 

26.'-l----266-
266 
267 
2ii6-
267 

description ______________________ 240-241 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 241 
gage heights_____________________ 241 

Reidsville, Ga. 
Ohoopee River near: 

description ____ ____ _ _____ ____ ____ 81-82 
discharge _______________________ _ 
discharge, monthly ____________ _ 

82 
84 

gage heights.____________________ 82-83 
rating table________________ & 

Reliance, Tenn. 
Hiwassee River at: 

description ______________________ 262-263 
discharge________________________ 263 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 26.5 
gage heights. ____________________ 263-264-

rating table______________________ 264 
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Riverside, Ala. Page. 
Coosa River near: 

description ____ _ __ _ ____ __________ H6 
discharge________________________ 147 
discharge, monthly_____________ H8 
gage heights_____________________ 147 
rating table______________________ 148 

Roanoke, Va. 
Roanoke River at: 

description __ _ _ _ ___ ____ ____ _ _ ____ ~4 

discharge________________________ 25 

discharge, monthly_____________ 26 
gage heights_____________________ 25 
rating table .. ____________________ :?() 

Roanoke River at-
Neal, N.C.: 

description_____________________ Fi 
discharge, montllly _____________ 16 
gageheights__ __________________ 15 
rating table._____________________ 1() 

Roanoke, Va.: 
description ____________ ---- __ ---- 24 
discharge________________________ 25 
discharge, monthly_____________ 26 
gage heights. ___________ ~i __ ~- ___ 25 
rating table. ____________ .________ 26 

Roanoke River drainage b::tsin: 
description ____ _ _ ____ ____ ____ ___ _ _ ___ 14-15 
gaging stations _____________________ . 15-26 

Rock River at and near-
Rockton, Ill., above Pectonica Creek: 

deseription ______________________ 195-196 
discharge___ _ _ __ ____ ____ _ __ _ ____ 196 
gage heights_____________________ 196 

Rockton, Ill., below Pectoniea Creek: 
description ___ ___ _ _ ____ ___ _ _ _____ 19:3 
discharge________________________ 194 
discharge, monthly __________ . _ _ 195 
gage heights .... _________________ 194 
rating table______________________ 195 

Rock River drainage bas:n: 
description __________________________ 192-193 
gaging stations ______________________ 193-198 

Rockfish Creek near-
Brunt, N. C.: 

description __________ ---- _______ _ 
discharge ______________ ------ ___ _ 
gage heights ____ ------.------ ___ _ 
See also Big Roekfish Creek: Lit-

tle Rockfish Creek. 
Rockhill, S. C. 

Catawba River near: 
description _____________________ _ 
discharge _______________________ _ 

discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table. ____________________ _ 

Rockton, Ill. 
Rock River near, above Pectonica 

Creek: 
description _____________________ _ 
discharge ________________________ _ 
gage heights ____________________ _ 
description _____________________ _ 
discharge __ . _______________ . _. __ _ 

29 
29 
30 

43 
43 
451 

43-44 
44 

196 
196 
196 
193 
194 

Rockton, IlL-Continued. Page. 
Rock River near. below Pectonica 

Creek: 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ Hl5 
gage heights ______________ .______ 194 

rating table._____________________ 195 

Rome, Ga. 
Coosa River at: 

description _____________ . _____ . __ 149 
discharge________________________ 149 
discharge, monthly ____ . _. ____ . _ 151 
gage heights ________ .____________ 150 

rating table. ________________ ----- 150 

Etowah River at: 
description _______ .. _____ . _______ 1iil-152 

discharge------------------------ 152 
discharge, monthly______________ 153 
gage heights_____________________ 152 
rating table______________________ 153 

Roswell, Ga. 
Chattahoochee River near: 

discharge ________________ ---- ___ _ 

Rum River at-
St. Francis, Minn.: 

description ________________ ------
discharge _______________ . _______ _ 
gage heights. ___________________ _ 

Rum River drainage basin: 
description ____________________ . ____ _ 
gaging stations __________ ---- ____ ----

s. 

St. Croix River near
Taylors Falls, Minn.: 

description ___________ ----- _ -----
discharge _______________________ _ 

St. Croix River drainage basin: 
description ________ ------------------
gaging stations _____ -----------------

St. Francis, Minn. 
Rum River at: 

description __________ ------------
discharge ________ ----------------
gage heights --------------------

Salisbury, N.C. 
Yadkin River near: 

description ________________ ------
discharge ___ . _____________ . _____ _ 
discharge, monthly _____________ _ 

gage heights _____ -------·--------
rating table _____________________ _ 

Saluda River near-
Waterloo, S. C.: 

description _____________________ _ 
discharge _______________________ _ 

discharge, monthly ________ ..... . 
gage heights. __________ .. _______ _ 
rating table ...... _________ . ______ _ 

Sandersville, Ga. 
North Prong Williamsons Swamp 

Creek near: 
discharge _______________________ _ 

West Prong Williamsons Swamp 
Creek near: 

discharge------ ___ . _____________ _ 

127 

115 
175 
116 

175 
175-176 

176-177 
177 

176 
176-177 

175 
175 
176 

32 
B3 
34 
33 
34 

Gl-52 
52 
51 

52-58 
58 

80 

80 
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Sanford Ureek near
Eatonton, Ga.: 

Page. Snake Creek near- Page. 
Banning, Ga.: 

discharge __________________ _ 104 discharge________________________ 128 
Sangamon River at-

Springfieid, Ill.: 
description ____________________ _ 
discharge ___ . ________________ ---· 
gage heights ____________________ _ 

Santee River drainage basin: 
description _________________________ _ 
gaging stations __________________ _ 

Sauk Rapids, Minn. 
Mississippi River near: 

D'J 
199 
1\19 

:>o-40 
40-56 

description ______________________ 17H-174 
discharge________________________ 174 
gage heights _____________________ 174-175 

Savannah River at-
Augusta, Ga.: 

description ___ _ ____ _ __ _ ____ _ _ _ ___ 57 
discharge __________ ------·_______ 5tl 
discharge, monthly_____________ 59 
gage heights_____________________ 58 
rating table______________________ 59 

Calhoun Falls, S.C.: 
description ____ ____ _ _ __ ____ ______ 60 
discharge________________________ 61 
discharge, monthly_____________ 62 
gage heights _____________ ------·_ 61 
rating table______________________ 62 

Savannah River drainage basin: 
description _ _____ _ _____ ___ _ ____ _ _____ 5f>--57 
gaging stations ____ --·_______________ 57-71 

Scioto River at-
Columbus, Ohio: 

description -· __ ____ ______ ________ 283 
discharge________________________ 233 
gage heights_____________________ 284 

Scioto River drainage basin: 
description ____ ____ ____ ____ _ _____ ____ 233 
gaging stations ______________________ 238-285 

Selma, Ala. 
Alabama River at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Seneca, Ill. 
Illinois River near: 

131-132 
132 
134 
1:32 
188 

description ____ ____ ____ _ ___ _ _ _ ___ 208 
discharge________________________ 208 
gage heights _____________________ 208-20'J 

Seneca River near-
Clemson College, S. G: 

description _ __ ___ _ _____ _ _ _ ___ ____ 65-66 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 66 
discharge, monthly______________ 67 
gage heights_____________________ 66 
rating table._____________________ 67 

Shoals, Ind. 
White River, East Branch, at: 

description ______________________ 216-217 
discharge________________________ 217 
discharge, monthly______________ 218 
gage heightfl_ ____ ____ _ _ ____ _ _ ____ 217 
rating table______________________ 218 

South Boston, Va. 
Dan River at: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights. ___________________ _ 
rating table _____________________ _ 

South Broad River at-
Carlton, Ga.: 

discharge _______________________ _ 

South Fork of Holston River at-
Bluff City, Tenn.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights. ___________________ _ 
rating table _____________________ _ 

South River near-
Lithonia, Ga.: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Springboro, Ind. 
Tippecanoe River at: 

description ____________ __ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights. ___________________ _ 
rating table _____________________ _ 

Springfield, Ill. 
Sangamon River at: 

description-------------
discharge _______________________ _ 
gage heights ____________________ _ 

Staunton River at-
Randolph, Va.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Steel, Ohio. 
McMahon River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Stewarts Creek at-
Mount Airy, N.C.: 

discharge _______________________ _ 

Sturdevant, Ala. 
Tallapoosa River at: 

18 
1!J 
21 
19 
20 

287-288 
288 
290 

288-289 
289 

93 
93 
114 

222-2'23 
22:3 
224 
223 
224 

199 
199 
199 

21 
22 
24 
22 
23 

236 
236 
236 

38 

description ______________________ 1H6-137 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 137 
discharge, monthly______________ 139 
gage heights _____________________ 137-138 
rating table______________________ 138 

Swift Creek near
Lyons, Ga.: 

discharge ____________ ------ _____ _ 

Talladega Creek at
N ottingham, Ala.: 

T. 

description _____________________ _ 
discharge _______________________ _ 

103 

142 
142 
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Talladega Creek at-Continued. Page. 
Nottingham, Ga.-Continued. 

discharge, monthly______________ 144 
gage heights_____________________ 143 
rating table______________________ 143 

Tallapoosa River at-
Milstead, Ala.: 

description ______________________ 13.'>-136 
gage heights_____________________ 136 

Sturdevant, Ala.: 
description ______________________ 136-1:37 
discharge________________________ 187 
discharge, monthly______________ 139 
gage heights _____________________ 137-138 
rating table______________________ 138 

Tallulah Falls, Ga. 
Tallulah River at: 

discharge________________________ 71 
Tallulah River r.t-

Tallula.h Falls, Ga.: 
discharge________________________ 11 

Taylors Falls, ~Iinn. 
St. Croix River at: 

description ______________________ 176-177 
discharge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 177 

Tennessee River at-
Chattanooga, Tenn. 

description ______________________ 255-256 
discharge________________________ 256 
discharge, monthly _ _ _ _ _ _ _ _ _ _ _ _ _ 257 
gage heights.____________________ 256 
rating table______________________ 257 

Knoxville, Tenn.: 
description _ _____ _ _ ____ _ _ _ ___ ____ 276 
discharge________________________ 277 
discharge, monthly_____________ 279 
gage heights_____________________ 277 
rating table._____________________ 278 

Tennessee River drainage basin: 
description-------------------------- 254-255 
gaging stations ______________________ 255-293 

Terre Haute, Ind. 
Wabash River at-

description _____________________ _ 
gage heights. ___________________ _ 

Tiger River near-
Delta, S.C. 

discharge _______________________ _ 

Tippecanoe River at-
Springboro, Ind.: 

description _____________________ _ 
discharge _______________________ _ 

dischar;,;e, mcnthly -----·-------
gage heights ____________________ _ 
rating table _____________________ _ 

Toccoa (Okoee) River near-
Blueridge, Ga.: 

description _____________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

Tombigbee River at-
Columbus, Miss.: 

description------ _______________ _ 
discharge __ . ____________________ _ 
discharge, monthly ____________ _ 
gage heights ____________________ _ 
rating table _____________________ _ 

2'20 
220 

;}5 

222-2'23 
223 
2'U 
228 
224 

258 
259 
258 
259 

166-167 
167 
169 
168 
161; 

Town Creek near
Eatonton, Ga.: 

discharge _____ .. ________________ . 
Tuckat:eegee River at-

Bryson, N.C.: 
description------------ _________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights. ___________________ _ 
rating table _____________________ _ 

Tugaloo River near-
Madison, S.C.: 

description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights ____________________ _ 
rating table _____________ ----- ___ _ 

Tuscaloosa, Ala. 
Black Warrior River at: 

description _____________________ _ 
discharge _______________________ _ 
gage heights ____________________ _ 

Tuscumbia, Ala. 
Big Spring at: 

discharge ____________ --------·--· 
Twelvemile Creek near-

Calhoun, S. C.: 
discharge_----------- ___________ _ 

Upper Eel River at-
Logansport, Ind.: 

description _____________ ---------

Valley River at
Murphy, N.C.: 

discharge ____________ -----_-----· 

w. 

Wabash River at-. 
Lafayette, Ind.: 

description ___________ ----· ------
discharge _______________________ _ 
gage heights ____________________ _ 

Logansport, Ind. : 
description _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights. ________ ------------
rating table. ____________________ _ 

Terre Haute, Ind.: 
description _____________________ _ 
gage heights ____________________ _ 

Wabash River drainage basin: 
description _· ________________________ _ 
gaging stations _____________________ _ 

Wateree River near-
Camden, R. C.: 

description ______________________ _ 
discharge ______________ . ________ _ 
gage heights ____________________ _ 

Waterloo, S. C. 
Saluda River near: 

description. _____________________ _ 
discharge _______________________ _ 
discharge, monthly _____________ _ 
gage heights------ ______________ _ 
rating table _____________________ _ 
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104 

273 
274 
275 
274 
275 

67-68 
68 
69 
69 
69 

159-160 
160 
160 

293 

70 

221 

293 

220-221 
221 
222 

2£5 
22,'} 

227 
226 
22a 

220 
220 

215-216 
216-227 

40-41 
41.54 

41 

51-!J:! 
52 
54 

52-58 
58 
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Watauga River near- Page. 
Elizabethton, Tenn.: 

description ....................... 290-291 
discharge ....... ______ ..... __ .... 291 
discharge, monthly.............. 292 
gage heights ........ ___ .......... 291-292 
rating table...................... 292 

Way, Mit"s. 
Big Black River ~t: 

discharge ............ __ .. .... .... 297 
Waynesboro, Ga. 

Brier Creek near: 
discharge ........ _ . . . . . . . . . . . . . . . 70 

Mcintosh Creek near: 
dlscharge .................... ___ _ 

West Point, Ga. 
Chattahoochee River at: 

description._ ..... ______ ......... . 
discharge ............ ______ ..... . 
discharge, monthly .... _________ _ 
gage heights .... _____ .... ____ ... . 
rating table_ ... ____ ....... ___ ... . 

White River, East Branch, at-
Shoals, Ind.: 

description ..................... . 
discharge ....................... . 
discharge, monthly .......... ___ _ 
gage heights .... _________ ....... . 
rating table ......... ·"·_ ..... ___ _ 

White River, West Branch, at
Indianapolis, Ind.: 

diseharge ................ ____ ... . 
Whitmire, S. C. 

Enoree River near: 

116-117 
117 
119 

117-118 
11R 

216-217 
217 
218 
217 
218 

discharge . . . ... . . . ... . ... . . . . . . 5.1')-&l 1 

Williamsburg, Tenn. 
Cumberland R~ver near: 

discharge........................ 25-i 
Williamsons Swamp Creek at-

Davidsboro, Ga.: 
description---------------------- 76-77 i 
discharge ...... _ ........ _________ 77 
discharge, monthly_____________ 79 
gage heights ............. ____ .... 7R 
rating table ...... ______ ...... ____ 78 

Sandersville, Ga. (north prong): 
discharge ................ __ . __ . . . 80 

Sandersville, Ga. (west prong): 
discharge .. _ ......... _ . . . . . . . . . . . 80 

Wisconsin River at-
Merrill, Wis.: 

description __ .... __ .... __________ 190-191 
discharge ...... ____ . _________ .... 191 
gage heights. ____ ............ ____ 192 

Muscoda, Wis.: 
description ....... _ .... ____ _ _ ____ 18.'i 
discharge .. _ .............. __ . __ . . 186 
gage heights ....... ____ ._ .... ____ 186 

Necedah, Wis.: 
descriptio a ......... ____ ... . . . . . . 187 
discharge ............ ___________ . 188 
discharge, monthly ______ .. ___ .. 190 
gage heights ....... _____ ......... 188-189 
rating table ...................... 189-190 

0 

Wisconsin River drainage basin: 
description .................... __ ... . 
gaging stations _____________________ _ 

Woodbury, Ga. 
Flint River r:ear: 

description ...... ___________ .... . 
discharge ... _._ .. ____________ ... . 
discharge, monthly ____________ _ 
gage heights .................... . 
rating table ...... ____________ ... . 

Y. 

Yadkin River at--
North Wilkesboro, N.C.: 

description ________________ ..... . 
discharge ______ . _____ ....... ____ _ 
discharge, monthly ________ ..... 
gage heights ....... ________ . ___ . __ 
rating table ....... _ .... ____ ..... . 

Salisbury, N.C.: 
description ___ . _ .. __ ....... _____ _ 
discharge ______ ...... ________ ... . 
diseharge, monthly __ ....... __ .. 
gage heights ....... __________ ... . 
rating table. ____ ....... ____ ..... . 

Yadkin (Pedce) Ri-ver drainage basin: 
description _ ..... ____ . _____ ......... . 
gaging stations ______ ............... . 

Yazoo City, Miss. 
Yazoo River at: 

description ________ ...... ____ . __ _ 
discharge __ .......... ______ ..... . 
discharge, monthly ............ . 
gage heights ...... _ ..... ________ _ 
rating table ____ .... ____ ......... . 

Yazoo River at-
Yazoo City, Miss.: 

description ...... _ ..... ____ ..... . 
discharge _______________________ _ 

discharge, monthly __ .... _ ..... _ 
gage heights ....... ______ .. ____ __ 
rating table .......... ___ _ 

Yazoo River drainage basin: 
description .................. . 
gaging stations ...... _______________ _ 

Yellow River near-
Almon, Ga.: 

Page. 
18.~ 

18.!J-192 

11~114 

114 
116 
115 
115 

:-35 
il6 
37 

86-37 
:37 

B2 
83 
B4 
33 
34 

80-82 
32-38-

294-29;), 
295 
297 
295 
29& 

294-2\11">--
295 
2\17 
295 
29& 

294-297 

discharge ____ .................... lfl.':l 
Lithonia, Ga.: 

discharge .......... _..... lin 
Youghiogheny River at-

Friendsville, Md.: 
description _ ..... _ ......... _ ..... 243 
discharge ____ ................ ____ 243 
discharge, monthly_____________ 245 
gage heights. _____ . ______ .... ____ 2.44 
rating table ............ _____ 244 

Youngstown, Ohio. 
Mahoning Ri-ver at: 

description .. _ ............ ___ . ... · 238 
discharge .......... ___ . ______ .... 239 
gage heights .......... _._........ 239; 
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