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WATER RESOURCES OF THE RI0 GRANDE BASIN, 1888~
1913, INCLUDING SURFACE WATER SUPPLY OF THE
WESTERN GULF OF MEXICO BASINS, 1913.

By RoBerT ForLLANSBEE and H. J. DEaAN.

SCOPE OF REPORT.

This volume, which is one of a series of 12 reports presenting results
of measurements of flow made on streams in the United States during
the year 1913, includes all data concerning the Rio Grande and its
tributaries collected prior to September 30 of that year.

Systematic study of run-off in the Rio Grande basin was begun by
the Federal Government near Embudo, N. Mex., soon after the
passage of the act of October 2, 1888, which authorized the organiza-
tion of the irrigation survey under the directipn of the United States
Geological Survey. A camp of instruction for hydrographers was
established near Embudo, and at this camp and the gaging station
near by, the methods of stream measurements now in general use were
systematized. In the spring of 1889 additional stations were estab-
lished on the Rio Grande near Del Norte, Colo., and El Paso, Tex.
From this beginning the work of measuring the waters of the Rio
Grande basin has been expanded not only by the Geological Survey
acting alone but by the Survey in cooperation with the American
section of the International Water Commission® and the State
engineers of Colorado and New Mexico. At the end of September,
1913, records had been obtained at 93 gaging stations.

The present report contains not only all data concerning stream
flow in the Rio Grande basin collected by the Survey and cooperating
parties but also records furnished by individuals connected with
private interests. Most of the records here assembled have been
taken from the publications of the Geological Survey, but original
estimates have been revised where later data have indicated errors.
The most notable necessity for revisions was in the older estimates
of winter flow of the Rio Grande at Del Norte and Lobatos, the fig-
ures given in the present report being considerably lower than those
first published. Tables of daily discharge not heretofore published
have been supplied from the original computations.

1 Prior to July 1, 1910, International Boundary Commission.
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The drainage area is stated in connection with the run-off data for
only a few of the stations, and no estimates of run-off per square mile
have been made, for the maps for the greater part of the basin are so
poor and the unit run-off for different areas varies between limits so
wide that such estimates would be of little value.

The results of studies of precipitation, evaporation, and sedimen-
tation as factors in determining the value of reservoir sites for storage
of flood waters, on which future development must largely depend,
are also presented in this report.

COOPERATION AND ASSISTANCE.

The American section of the International Water Commission
began the work of stream gaging in 1897, by taking over the station
at El Paso, Tex., formerly maintained by the Geological Survey. In
1900 a number of stations on the lower Rio Grande and tributaries
below El Paso were established by the American and Mexican sections
of the Commission, and in 1901 the station on the Rio Grande at San
Marcial was taken over from the Geological Survey. These stations
have been maintained to the present time under the immediate
direction of W. W. Follett, United States consulting engineer, through
whom the chairman of the commission has furnished the records and
to whom special acknowledgments are due.

A large part of the field data for the Pecos River basin was furnished
by the United States Reclamation Service, by whom the stations were
maintained.

Since 1909 the State engineer of Colorado has cooperated in the
maintenance of the stations in Colorado and for 1912 and 1913 he has
furnished all field data.

From 1907 to 1912 the work in New Mexico was ‘carried on under
the immediate supervision of the Territorial engineer. During the
later part of 1912 a cooperative agreement was made with the State
engineer and an office of the Geological Survey was established at
Santa Fein connection with the State engineer’s office.

Acknowledgments are due also to the State engineers of Colorado
and New Mexico for cooperation in making a complete seepage inves-
tlgatlon of the Rio Grande from Del Norte, Colo., to El Paso, Tex., for
use in this report.

The United States Forest Service has prepared the data used in
compiling the statements regarding forestation in the drainage basin.

Mr. W. L. Rockwell, irrigation engineer, Department of Agriculture,
furnished the records of evaporation at the United States Experiment
farm near San Antonio, Texas.

Mr. R. H. Forbes, director of the Agricultural Experimént Station
at Tugson, Ariz., furmshed the records of evaporation near Phoenix,
Ariz,
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Acknowledgments are also due to a number of corporations and
individuals for furnishing records, as noted in conmection with each
station affected.

The writers have assembled and reviewed the stream-flow data here
presented and have made such changes in previously published
figures as were necessary to reconcile apparent discrepancies. They
have also reviewed and discussed the results of investigations of pre-
cipitation, seepage, evaporation, and sedimentation.
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DEFINITION OF TERMS.

The volume of water ﬂow-ing in a stream—the ‘“run-off”’ or “dis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and run-off in second-feet
per square mile, and (2) those which represent the actual quantity
of water, as run-off in depth in inches, and acre-feet. The units
used in this series of reports are second-feet, second-feet per square
mile, run-off in depth in inches, and acre-feet. They may be defined
as follows:

“Second-foot’” is an abbreviation for cubic foot per second and
~_is the unit for the rate of discharge of water flowing in a stream 1
foot wide, 1 foot deep, at a rate of 1 foot per second. It is generally
used as a fundamental unit from which others are computed by the
use of the factors given in the accompanying table of equivalents.

“Second-feet per square mile” is the average number of cubic
feet of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off (depth in inches)”” is the depth to which the drainage
area would be covered if all the water flowing from it in a given
period were conserved and uniformly distributed on the surface.
It is used for comparing run-off with rainfall, which is usually
expressed, in depth in inches.

An “acre-foot” is equivalent to 43,560 cubic feet and is the quan-
tity required to cover an acre to the depth of 1 foot. The term is
commonly used in connection with storage for irrigation.
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CONVENIENT EQUIVALENTS.

The following is a llst of convenient equivalents for use in hydraulic
computations: .

Table for converting discharge tn second-feet per square mile into run-off in depth in inches

over the area.
Discharge ‘Run-off (depth in inches).
(second-] feet
per square
mile). 1day. | 28 days. | 29 days. | 30 days. | 31 days.
1.041 1.079 1116 1.153
2.083 2.157 2.231 2.306
3.124 3.236 3.347 3.459
4.165 4.314 4.463 4.612
5.207 5.393 5.578 5.764
6.248 6.471 6.694 6.917
7.289 7.550 7.810 8.070
8.331 8.628 8.926 9.223
9.372 9. 707 10. 041 10.376

Nore.—For part of month multiply the value for 1 day by the number of days.
Table for converting discharge in second-feet into run-off in acre-feet.

Run-off (acre-feet).

Discharge ¢ )
(second-~

feet). 1day. | 28 days. | 29 days. | 30 days. | 31 days.
1.. 1.983 55. 54 57.52 59. 50 61.49
2 3.967 111.1 115.0 119.0 123.0
3 5.950 166.6 172.6 178.5 184.5
4 7.934 222.1 230.1 238.0 246.0
5 9.917 277.7 287.6 297.5 307.4
6 11.90 333.2 345.1 357.0 368.9
7. 13.88 388.8 402.6 416.5 430.4
8. 15.87 444.3 460.2 476.0 491,9
L S 17.85 499.8 517.7 535.5 553.4

Note.—For part of month multiply value for 1 day by the number of days.

Table for converting discharge in second-feet into run~off in millions of cubic feet.

Discharge Run-off (millions of cubic feet).
{second~
feet). 1day. | 28 days. | 29 days. | 30 days. | 31 days.

2.419 2. 2.592 2.678
4.838 5.012 5.184 - 5.356
7.257 7.518 7.776 8.034
9.676 10.02 10.37 10.71
12.10 12.53 12,96 13.39
14,51 15.04 15. 55 16.07
16.93 17.54 18.14 18.75
19.35 20.05 20.74 21.42
21.77 22.55 23.33 24.10

NoTE.—Tor part of month multiply the value for one day by the number of days.
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Table for converting discharge in second-feet into run-off in millions of gallons.

Run-off (millions of gallons).
Discharge ¢ gallons)
(second-
feet). | jday. | 28 days. | 29 days. | 30 days. | 31 days.
18.10 18.74 19.39 20.04
36.20 | 37.48 38.78 40.08
54.30 | 56.22 58.17 | 60.12
72.40 74,96 77.56 | 80.16
90.50 | 93.70 | 96.95 | 100.2
108.6 112.4 116.3 120.2
126.7 131,2 135.7 140.3
144.8 149.9 155.1 160.3
162.9 168.7 174.5 180. 4

NoTE.—For part of month multiply the value for one day by the number of ddys.

Table for converting velocity in feet per second into velocity in miles per hour.

[1foot per second=0.681818 mile per hour, or two-thirds mile per hour, very nearly; 1 mile per hour=1.46666
feet per second. In computing the table the values 0.68182 and 1.4667 were used.]

Miles per hour for tenths of foot per second.
Feet per second
(units). -
0 1 2 3 4 5 6 7 8 9

0.0681 0.136 | 0.205)| 0.273 | 0.341 | 0.400| 0.477 | 0.545 0.614

. 750 .818 L8361 .955 | 1.02 1.09 1.16 1.23 1.30
1.43 1.50 1.57 1.64 170 1.77 1.84 191 1,98
2.11 2.18 2.25 2.32 2.39 2.45 2,52 2.59 2.66
2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.34
3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4.02
4.16 4.23 4.30 4.36 4.43 4,50 4.57 4,64 4.70
4.84 4.91 4,98 5.05 511 5.18 5.25 5.32 5.39
5.52 5.59 5.66 5.73 5.80 5.86 5.93 6.00 6.07
6.20 6.27 6.34 6.41 6.48 6.55 6.61 6.68 8.75

1 second-foot equals 40 California miner’s inches (law of March 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

1'second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep.

1 second-foot for one year equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for one
day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day equals 1.55 second-feet.
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1,000,000 United States gallons equals 3.07 acre-feet.
1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.
1inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

13 horsepower equals about 1 kilowatt.

To calculate water power quickly: Sec.-ft.,)(lfi.ll 0 feet=net horsepower on water

wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

The data presented in this report cover the years beginning
October 1 and ending September 30, and not, as in previous reports,
the calendar years. At the first of January in most parts of the
country a large amount of precipitation for the preceding three
months is stored, either as ground water in the form of snow, or in
lakes. This stored water passes off in the streams during the spring
break-up. At the end of September the only stored water available
for run-off in the streams is possibly a small amount held in ground
storage. Therefore, the run-off for a year, beginning with October 1,
is practically all derived from precipitation occurring within that
year.

The use of this climatic year in studies of stream flow is applicable
only to work in the Temperate Zone, as south of about the twenty-
eighth parallel of latitude precipitation is greatest during the sum-
mer months. The effect of the rainy season in Mexico is shown in
the run-off data for all stations on the Rio Grande below El Paso, Tex.

For each regular current-meter gaging station the following data,
so far as available, are given: Description of the station, list of dis-
charge measurements, table of daily gage heights, table of daily dis-
charge, table of monthly and yearly discharge and run-off. For sta-
tions located at wéirs or dams the gage-height table is usually omitted

In addition to statements regarding the location and installation of
current-meter stations the descriptions give information in regard to
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any conditions that may affect the constancy of the relation of gage
height to discharge, covering such points as ice, logging, shifting chan-
nels, and backwater; also information regarding diversions which
decrease the total flow at the measuring section. Statements are also
made regarding the accuracy of the data. ‘

The table of daily gage heights records the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day, usually in the morning and in the evening. The gage
height given in the table represents the elevation of the surface of the
water above the zero of the gage. All gage heights affected by the
presence of ice in the streams or by backwater from obstructions are
published as recorded, with suitable footnotes. The rating table is
not applicable for such periods unless the proper corrections to the
gage heights are known and applied. Attention is called to the fact
that the zero of the gage is placed at an arbitrary datum and has no
relation to zero flow or the bottom of the river. In general the zero
18 located somewhat below the lowest known flow, so that readings
of negative values shall not occur.

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.

The rating tables gives, either directly or by interpolation, the dis-
charge in second-feet corresponding to every stage of the river recorded
during the period for which it is applicable. It is not published in
this report, but can be determined from the tables of daily gage heights
and daily discharge as follows:

First plot the discharge measurements for the current and earlier
years on cross-section paper, with gage heights in feet as ordinates
and dicharge in second-feet as abscissas. Then tabulate a number
of gage heights taken from the daily gage-height table for the com-
plete range of stage given and the corresponding discharges for the
days selected from the daily discharge table and plot the values on
cross-section paper. The last points plotted will define the rating
curve used and will lie among the plotted discharge measurements.
After drawing the rating curve a table can be developed by scaling
off the discharge in second-feet for each tenth foot of gage height.
These values should be so adjusted that the first difference shall
always be increasing or constant except for known backwater periods.

The table of daily discharge gives the discharge in second-feet
corresponding to the observed gage heights as determined from the
rating tables.

In the table of monthly discharge, the column headed ‘“ Maximum™
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
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mean for the day, it does not indicate correctly the stage when the
water surface was at crest helght and the correspondmg discharge
was consequently larger than given in the maximum column. Like-
wise in the column of “Minimum” the quantity given is the mean
flow for the day when the mean gage height was lowest. The column
headed ‘““Mean” is the average flow in cubic feet for each second dur-
ing the month. On this the computations for the remaining columns,
which are defined on page 12, are based. (

The field methods used in the collection of the data presented in
this series of reports are described in the introductory sections of
United States Geological Survey Water-Supply Papers 261 to 272,
inclusive, ‘“Surface water supply of the United States, 1909.”

Plate I shows typical gaging stations: Plate IT shows current
meters used in the work.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends (1) on the permanence of
channel and of the relation between discharge and stage, and (2) on
the accuracy of observation of stage measurements of discharge, and
interpretation of data.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to the
daily discharge tables, stating the probable accuracy of the rating
curves used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating curves “well defined” indicates, in gen-
eral, that the rating is probably accurate within 5 per cent; ‘“‘fairly
well deﬁned,’ ’ within 10 per cent; “poorly defined” or ‘“approxi-
mate,” within 15 to 25 per cent. These notes are very general and
are based on the plotting of the individual measurements with refer-
ence to the mean rating curve.

The accuracy column in the monthly discharge table does not
apply to the maximum or minimum nor to any individual day, but to
the monthly mean. It is based on the accuracy of the rating, the
probable reliability of the observer, and knowledge of local conditions.
In this column A indicates that the mean monthly flow is probably
accurate within 5 per cent; B, within 10 per cent; C, within 15 per
cent; D, within 25 per cent. Special conditions are covered by foot-
notes.

In general the base data collected each year by the Survey engineers
are published not only to comply with the law but to afford any
engineer the means of examining and adjusting to his own needs the
results of the computations. The table of monthly discharge is so
arranged as to give only a general idea of the flow at the station and
should not be used for other than preliminary estimates. The deter-

41828°—wsP 358—15——2
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minations of daily discharge allow more detailed studies of the varia-
tion in flow by which the period of deficiency may be determined.

It should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data already collected
and published.

GENERAL FEATURES OF THE RIO GRANDE DRAINAGE
BASIN.

LOCATION AND BOUNDARIES.

The area nominally belonging to the Rio Grande basin comprises
the San Luis Valley and the region westward to the Continental
Divide in Colorado, the greater part of New Mexico (except the
western fifth of the State, and an area in the northeast corner approxi-
mately 140 miles square), the western panhandle region in Texas,
and a comparatively narrow strip along the lower river; in Mexico
it comprises the greater part of the State of Chihuahua, large parts
of Coahuila and Nuevo Leon, and small parts of Durango and
Tamaulipas. (See Pl. IT1.)

In Colorado the boundaries of the basin are clearly marked by the
almost continuous ring of mountains separating it from the Arkansas
basin on the east and the Colorado basin on the north and west.

In New Mexico the boundaries are much less sharply defined,
especially on the western border which reaches the high plateaus or
mesas that characterize the greater part of the western section of
the State and that commonly are either without surface drainage
channels or form closed basins draining toward the center. In
general, however, the western boundary may be said to coincide with
the Cejita Blanca Range, Chacre Mesa, Zuni Mountains, and the
west end of the Datil and Black ranges. From the northeast corner
of Grant County the boundary line runs southwest to Bear Mountain,
whence it takes a southerly direction to the Mexican line. The east-
ern boundary in New Mexico is more clearly marked. As far south
as Las Vegas it consists of the extension of the Sangre de Cristo
‘Range; southeastward from Las Vegas it is well defined by the divides
between the lines of natural drainage, until it reaches the high plateau
region in Roosevelt County, where it again becomes indefinite, as
this region of high plains is devoid of surface drainage lines. Beyond
the region of high plateaus, which does not extend east of the one
hundred and second meridian, the boundary is fairly well defined to
the Gulf, lying parallel to the Pecos at a distance of about 50 miles to
the east, and below the mouth of the Pecos roughly parallehng the Rio
Grande at an average distance of 30 miles.

In Mexico the boundary of the nominal drainage area coincides
with the mountain ranges in the western part of the State of Chi-
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huahua. It turns eastward in the northern part of the State of
Durango and takes a generally easterly course to the Gulf at the
mouth of the Rio Grande. As in the United States, however, the
effective drainage area of the river is considerably reduced by the
large nonproducins areas.

TOPOGRAPHY.

The topographic features of the area drained by the Rio Grande
range in variety from mountain peaks 14,000 feet and more in eleva-
tion to the low plains bordering the Gulf. The most important area
as regards water supply is the mountainous part of the Colorado
section above San Luis Valley, where the Rio Grande and its tribu-
taries flow through narrow valleys whose sides extend up to the
crest of the Continental Divide. San Luis Valley is a high level
plateau at an elevation ranging from 7,500 to 8,000 feet.

The New Mexico section of the basin is a high plateau region
traversed from north to south by more or less parallel mountain
ranges that form long, narrow valleys, some of which are completely
inclosed. In this area elevations range from 13,000 feet in the moun-
tains near Santa Fe to less than 4,000 feet in the valleys of the Rio
Grande and Pecos.

Below El Paso, in thé trans-Pecos region of Texas, there is a
mountainous area that probably extends into the Mexican part of
the basin and that, in Texas, attains altitudes of 7,000 to 8,000 feet.
East and south of the trans-Pecos region the country gradually
becomes smoother, passing from the high-plateau region to the
Coastal Plain by crossing the fall line below the mouth of the Pecos.
The Coastal Plain is characberistica]ly a region of comparatively low
relief, but its surface is broken by occasional undulations and hills

of considerable height. .
CLOSED BASINS.

As the Rio Grande as far south as El Paso and beyond traverses
the high plateau or intermountain region, the drainage boundaries
include many areas from which neither the river nor its tributaries
receive any surface run-off.

SAN LUIS VALLEY.

The nonproducing area nearest the headwaters is found in San
Luis Valley, in Colorado, north of the Rio Grande. The drainage
from the entire northern portion of the valley flows into a group of
lakes, of which the San Luis is the largest. As these lakes have no
surface outlet, the water is lost by evaporation or possibly in part .
by seepage. ‘‘The old overflow drainage course to the Rio Grande
still exists, but it has been so blocked and concealed by incipient
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sand dunes as to be very difficult to trace, except in its general fea-
tures.”* The drainage area included in this nonproductive basin is
approximately 2,700 square miles.

BASINS BETWEEN RIO GRANDE VALLEY AND PECOS BASIN.

Beginning about 25 miles south of Santa Fe and extending as far
south as El Paso, there is a wide strip of country stretching from
within a few miles of the Rio Grande valley eastward to the Guadalupe,
Sacramento, and Jicarilla mountains and the Sierra Blanca. This
area is divided lengthwise by the Organ and San Andreas mountains,
the Sierra Oscura, and the Chupadera Mesa into two distinct basins,
each draining toward the center and having no outlet for surface
drainage. The western division comprises the Jornada del Muerto
(“journey of death,” so called by the earliest travelers from its desert
wastes), which is separated from the Rio Grande valley by the
mountain ranges paralleling it. Within this area, which is an almost
level plain, surface waters from the mountains drain toward the
center but sink into the porous soil before reaching very far out on
the plain. There are no cross-drainage channels.

The eastern division includes at the north Estancia Valley a closed
depression comprising an area of approximately 2,000 square miles,
without perennial streams except tiny ones in the mountains that
sink as soon as they reach the plain, and the Encino and Pinos Wells
basins, lying east of Estancia Valley. Owing to the relatively
elevated position of this area it is possible that some of the ground
water may find its way into the lower adjacent regions.? South of
Estancia Valley is the Tularosa Basin, 150 miles in maximum length,
60 miles in maximum width, and containing approximately 6,000
square miles.? Southeast of the Tularosa Basin, and separated from
it by the Hueco Mountains, is a large nonproducing area which
stretches to the Guadalupe Mountains on the east and nearly to the
Rio Grande in El Paso, Culberson, Jeff Davis, and northern Presidio
counties in Texas, and which is another practically closed basin,
draining toward a central area where the water is lost by absorption
and evaporation.*

The nonproducing area between the Rio Grande and Pecos valleys
above El Paso comprises approximately 13,000 square miles.

1 Siebenthal, C. E., Geology and water resources of the San Luis Valley, Colorado: U. S. Geol. Survey
‘Water-Supply Paper 240, p. 12, 1910.

2 Meinzer, O. E., Geology and water resources of Estancxa Valley, New Mexico: U. 8. Geol. Survey
‘Water-Supply Paper 275, 1911.

8 Meinzer, O. E., Geology and water resources of Tularosa Basin, New Mexico: U. 8. Geol. Survey
Water-Supply Paper 343, 1914.

4 Richardson, G. B., U. 8. Geol. Survey Geol. Atlas, EI Paso folio (No. 166).
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BASINS WEST OF RIO GRANDE.

Across the Rio Grande from the Jornada is another closed basin,
known as La Mesa, which extends from a point near Las Cruces
southward into Mexico, sloping gently to the south. West of La
Mesa is a closed basin several hundred square miles in area, which is
drained by Mimbres River, an interior stream. Thus, it may be
considered that the western boundary of the effective drainage area
follows the Mimbres Range and then turns eastward, reaching nearly
to the Rio Grande and paralling that stream within a few miles to
the Mexican line.

BASIN EAST OF PECOS RIVER IN NEW MEXICO.

The Rio Grande basin in southeastern New Mexico comprises a part
of the plateau area known as the High Plains and contributes no
surface drainage to the river, for the rainfall is quickly evaporated or
absorbed. The western edge of the High Plains area lies roughly
parallel to the Pecos at a distance of 15 to 20 miles. The strip of area
between the edge of the High Plains and the Pecos is almost devoid
of drainage channels extending to the river, as the streams quickly
lose themselves in the soil. Thus practically no surface run-off
reaches the Pecos from the area lying to the east in Chaves and Eddy
counties, N. Mex. Farther south, in Texas, the drainage lines are
somewhat better developed, insuring the entrance into the Pecos of
surface drainage from the eastern part of its basin.

BASINS IN MEXICO.

The region known as La Mesa in New Mexico extends southward
into Mexico and merges with other nonproducing areas, cutting down
the effective area from which surface run-off is secured to a compara-
tively narrow strip along the western side of the Rio Grande from
Juarez nearly to the mouth of the Rio Conchos. East of the com-
paratively narrow area drained by Rio Conchos there is a large bolson
or nonproducing area comprising many hundred square miles in the
southeastern part of Chihuahua, western part of Coahuila, and north-
ern part of Durango. These two regions comprise approximately
one-third of the nominal drainage area of the Rio Grande in Mexico.

PRECIPITATION.
PERIODS COVERED BY RECORDS.

Relatively so few rainfall records of any considerable length are
available for this section of the country that, in order to obtain a
uniform basis for determining the distribution of rainfall throughout
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the Rio Grande Basin, it was necessary to use the comparatively short
period of 10 years, from 1903 to 1912, inclusive, but even this period
was too long to include more than three or four stations in the Colo-
rado portion of the area, so it has not been possible to show graphically
the distribution in that section.

The part of the basin in New Mexico is fairly well covered with 36
10-year records and with sufficient records of greater length to
enable comparison between the 10-year mean and the station mean
for periods ranging from 30 to 54 years. The following table shows
this comparison:

Comparison between 10-year mean and station mean in New Mexico.

Station | 10-year | Discrep-

Station. ro c%fr 4. | mean. | mean. ancy.

Years. | Inches. | Inches. | Inches.
[ E0 (7 Y 54 14.7 13.4 -1.3
Fort Union..... e 47 18.5 18.4 - .1
Albuquerque. .. 30 7.5 8.3 + .8
Fort Wingate. .. 42 14.5 15.6 +1.1
San Marecial. .. .. 41 9.2 9.8 + .6
Fort Stanton. ... ....oooiiiiiii e 35 16.4 16.1 - .3
Fort Bayard..uu.coeueieneniaeiiiecnanaeracnannnes te.. 39 15.2 16.7 +1.5
Mesilla Park. ... .t eeean e 49 8.6 8.3 —.3

From this table it is seen that at no point does the mean for the
10-year period differ from the station mean for 30 years or more by
as much as 2 inches. A

The part of Texas drained by the Rio Grande is so sparcely settled
that it has been impossible to obtain records covering the 10-year
period from 1903 to 1912 at more than a dozen points within. or
bordering it. But as the distribution of rainfall is more uniform in
Texas than in the upper part of the Rio Grande basin, these records
are sufficient to show the distribution approximately. The following
table shows the comparison between the 10-year mean and the
station mean for the long-time records available:

Comparison between 10-year mean and station mean in Texas.

Length | Station | 10-year | Diserep-

Station. of record.| mean. mean. ancy.

880 e e amemeeeteeenaneeaerearetaasacasnennasesnenaaaneranen 9.1 9.4 +0.3
Fort Stockton. 30 15.2 13.7 —1.5
Eagle Pass... e 34 21.0 18.2 —2.8
Fort Clark...... aeee 33 22.4 20.5 -1.9
San Antonio. ... 39 28.0 24.5 —3.5
Fort McIntosh 37 19.8 20.2 + .4
Corpus Christi.. 25 25.7 24.3 —1.4
Brownsville. 40 26.9 25.4 -1.5
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From this table it appears that the precipitation in the 10-year
period ranged from 1.5 to 3.5 inches below the normal, except at
Fort McIntosh and El Paso, where it was slightly above.

DISTRIBUTION.

The records of precipitation in the Colorado part of the Rio Grande
basin are few and for the most part scattering, especially at the
higher altitudes. The longest record is that at San Luis (elevation
7,794) in the eastern part of the San Luis Valley, and this is con-
tinuous only since 1891. At Marshall Pass (elevation 10,856) there
is an 8-year record; at Cumbres (elevation 10,015), a 5-year record ;
at Hermit (elevation 9,843), a 3-year record ; and at Antelope Springs
(elevation 8,902), a 3-year record. The remaining records are either
at lower altitudes or are too meager to be of much value.

The existing data show the mean annual precipitation to be heaviest
on the Conejos Mountains on the western boundary. The annual
precipitation at Platoro (elevation 10,015) is upward of 22 inches,
and at Cumbres (elevation 10,800) observations in 1877 and 1878
showed a mean precipitation of 36 inches. In the upper part of the
basin, although the altitudes are nearly as great, the precipitation
is somewhat less, as shown by a mean of 16 inches for 2 years at
Hermit (elevation 9,843) and a mean of 16 inches for 8 years at
Marshall Pass (elevation 10,856). The greater precipitation in
the Conejos Mountains is probably due to the fact that to the west
there are no large mountain masses to induce precipitation before
reaching the Conejos Range, as in the case of the mountains bounding
the headwater streams.

The precipitation rapidly decreases with the altitude, falling from
the values just given to a mean ranging from 7 to 9 inches in the
San Luis Valley, where the elevation ranges between 7,500 and 8,000
feet. The influence of the Sangre de Cristo Range, located on the
eastern border of the area, in inducing rainfall, especially during the
prevailing periods of easterly winds, is seen by the increased pre-
cipitation as these mountains are approached. At Blanca (eleva-
tion 7,865) the mean for 3 years is nearly 10 inches, and at San Luis
(elevation 7,794) the mean for 22 years is 11.6 inches. Two years’
record at La Veta Pass (approximate elevation 9,500) gives a mean’
precipitation of about 20 inches.

- To show graphically the mean annual distribution of rainfall
throughout the New Mexico and Texas portions of the basin, lines
of equal rainfall for variations of 2 inches have been drawn on the
map (Pl IIT). Altitude has such a marked influence on precipi-
tation, especially in the upper parts of the basin, that it was neces-
sary to take this into account so far as possible in showing the approxi-
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mate position of these lines. In the eastern part of New Mexico
the relation between the two is fairly well defined and is shown on
the map. No attempt was made to show local areas of high pre-
cipitation due to detached mountain ranges as the data were too
meager. For the higher altitude in the mountains northeast of
Santa.Fe, use was made of records as short as five and six years.

The lines show the mean distribution of rainfall in New Mexico
for the 10-year period 1903-1912, which, as explained on page 22, will
probably not differ more than 2 inches for the mean variation for a
much longer period. The chief characteristics of the distribution
are the narrow belts of low precipitation following the Rio Grande
and Pecos Valleys and the two areas of high precipitation, one in the
mountainous region just north of Las Vegas, where means of 24
inches were obtained, and the other in the area of high altitude on
the western edge of the Pecos basin in Otero, Chaves, and Lincoln
Counties, where a mean of 23 inches was recorded. For the remain-
der of the State the precipitation (with the exception of the isolated
mountain ranges) ranges from 11 to 17 inches.

In Texas the lines of precipitation are not so well defined as in New
Mexico and are probably several inches lower than the mean for a
long-time period. It is seen that the precipitation increases fairly
uniformly from 9 inches near El Paso to 19 inches at the mouth of
the Pecos. From that point to the eastern edge of Starr County it
rapidly increases to 25 inches at the mouth.

RELATION BETWEEN PRECIPITATION AND RUN-OFF,

Comparison between precipitation and run-off for the various parts
of the United States has been made by Henry Gannett, of the United
States Geological Survey, who found that where the annual precipi-
tation is less than 20 inches no definite relation exists, as apparently -
the needs of vegetation require that much. With less than this
amount of precipitation the run-off will depend almost entirely on
the intensity of the rainfall rather than upon its total annual amount.
Short violent storms will cause a comparatively large percentage of
the precipitation to run off as surface water, whereas the same or
even a larger total precipitation occurring as gentle showers may
have practically no run-off, the water finding its way into under-
ground channels, evaporating, or being absorbed by vegetation. As
there are only a few points in the Rio Grande basin where the annual
rainfall exceeds 20 inches, it is seen that no definite relation exists
between precipitation and run-off. Any possible relation is still fur-
ther complicated by diversion of the waters for irrigation and by the
large nonproducing areas in the upper parts of the drainage area.
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FORESTATION.!

By far the greater part of the forested areas in the Rio Grande
basin in Colorado, and to a somewhat less extent in New Mexico, are
included in the national forests. Data concerning forested areas in
Texas and Mexico are lacking, but in Texas, at least, these areas are
relatively unimportant.

The headwater area in Colorado containg three national forests,
Of these the Cochetopa lies in the basins of the Saguache and other
tributaries of the San Luis, whose waters do not reach the Rio Grande
at least as surface run-off, so that this forest may be disregarded in
considering the effective area with respect to the Rio Grande. The
San Isabel Forest may be disregarded for the same reason, as it
embraces the northern part of the Sangre de Cristo range, from which
no surface run-off reaches the Rio Grande. The Rio Grande Forest
includes practically all the mnountainous area in Colorado which con-
tributes surface run-off to the Rio Grande, except a relatively
small section in the southern part of the Sangre de Cristo range, from
which the surface run-off per square mile is considerably less than
from the other mountainous areas. The area of the Rio Grande
Forest is 1,858 square miles.

Owing to a number of causes, such as areas above timber line, open
parks and grassy plains within the timber, and areas burned over by
forest fires not more than 59 per cent, or 1,100 square miles, of the
area within the forest can be considered timbered. The various types
of timber with the relative area of each are given in the following

table: :
Relative types of forest cover in Rio Grande Forest.

Commercial: Per cent of area.
Engelmann Spruee. ....oou. oot 30
Douglas fir. o 3
Western yellow pine. ... . ... o i it 3

Noncommercial: Pifion, willow, etC.o...o.. oo o oo, 5

Temporary: Aspen, gradually being replaced with commercial types

by natural meams. . . ... iiiiaieceaiaaaans 18

Miscellaneous (not forested):

Burns (not restocking)...ccooviiiiii i 10
Parks and meadows above timber line...................ooan.. 5
Parks, meadows, etc., below timber line....................... 23
Barren (above timber line)....... ... ool 3

100

The diversity of the forest cover varies with species and types.
Tolerant species—those which endure much shade—will, of course,
cause much more shade and permit a more dense growth than an
intolerant species. The Engelmann spruce is very tolerant of shade,

1 Prepared from data furnished by the U. 8. Forest Service.
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and yellow pine is most intolerant. In a scale of 10 the following
table will probably illustrate very closely the density of the different
types of forest cover:
Density of forest cover in Rio Grande Forest.
Density (in a scale of 10).

Engelmann 8pruce. .. ..ot 7
Douglas fir. .o 5
Western yellow pine.......o.ooooiiiiiii i iiiiiiiiiiiiiiainan.. 3
o 110« T 3
Willows and aspen. .. .. ....ccoioieiiiiiii i 8

The foregoing tables indicate that the species having the greatest
density of growth—namely, Engelmann spruce, willows, and aspens—
cover nearly 1,000 square miles, and the species having a very much
lighter growth cover 110 square miles. About 758 square miles within
the forest lack forest cover.

In New Mexico the forested areas are found only in the mountain-
ous sections, as on the plains the rainfall is too small to permit timber
growth. In the area drained by the Rio Grande above El Paso the
forested area amounts to approximately 10,000 square miles, of which
7,000 square miles are included in the national forests. It is impos-
sible to give a close estimate of the amount of open land in the for-
ests, but it is probably between 25 and 35 per cent. Assuming 30
per cent as land not timbered, the effective area within the 10,000
square miles would be reduced to 7,000 square miles. In these forests
the denser species, such as spruce, willows, and aspens found in Col-
orado, comprise a very much smaller area of forest, and therefore
the forests in New Mexico are much more open than those in Col-
orado. The many streams which sink into the ground before reach-
ing the Rio Grande make it almost impossible to state with any
degree of accuracy the effective forest area covering drainage basins
whose waters actually reach the Rio Grande.

POPULATION.

The Rio Grande drains a section of the United States that is very
sparsely settled. The following table, compiled from the reports of
the Bureau of the Census, shows a population of the drainage by
counties for 1910, 1900, and 1890, and the population per square mile:
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Population in Rio Grande drainage basin.

Popu- Popu-
lation lation °
per . per
County. 1910 1900 1890 square County. 1910 1900 1890 square
mile, e,
1910. 1910.
COLORADO.
Hinsdale........ 646 | 1,609 862 0.7 - 5.8
Mineral..... 1,239 | 1,013 [........ 1.4 1.6
Saguache.. . 4,160 | 3,853 | 3,313 1.3 .3
Rio Grande. 6,563 | 4,080 [ 3,451 7.3 .5
Costilla.......... 5,408 | 4,632 | 3,491 3.1 1.3
Conejos........... 11,285 | 8,794 | 7,193 8.1 o 3
NEW MEXICO. :
Rio Arribaa... .. 16,624 | 13,777 | 11,534 2.8 .5
LT 12, 10,889 5.3 .7
San Miguele..... 22,930 ,063 | 24,204 4.8 1.4
Santa Fe........ 14,770 | 14,658 | 13,562 7.5 .9
Sandoval........} 8579 { ... ... 2.2 .5
McKinley a. 12,963 | feeoen... 2.4 2.8
Valenciae 13,320 | 13,895 | 13,876 2.4 1.0
Bernalillo. 23 28,630 | 20,913 19.4 2.6
Torrence 3.0 4.1
Guadalu 2.7 7.0
Roosevelt. 5.3 3.0
Chaves 1.8 4.9
Lincoln 1.6 6.0
Socorroe. L0 1.2
Sierra, 1.1
Luna....... 1.3
Dona Ana 3.4
Otero.. 1.1
Eddy....... 1.8

a Not wholly within Rip Grande drainage basin.

In the headwater region, where mining is the chief industry, the
population is about 1 per square mile and shows a decrease with the
decline of that industry. The agricultural region, comprising
Saguache, Rio Grande, Costilla, and Conejos counties, Colo., chiefly
in the San Luis Valley, showed a substantial increase from 1900 to
1910 and, as might be expected, has a considerable denser population.
The New Mexico part has shown a slow increase in population except
in the southeastern quarter of the State, where the increase has been
rapid, largely owing to the extension of irrigation, especially in
Chaves and Eddy counties. The most thickly settled section is the
north-central part of the State where irrigation has been carried on
extensively for many years. Here the density is 5.3 per square mile
for Taos, 7.5 for Santa Fe, 4.8 for San Miguel, and 19.4 for Bernalillo.
The other sections where the density is from 1 to 3 per square mileare
chiefly given over to stock raising, although in the valleys along the
Rio Grande itself there are many thousand acres of irrigated land.

The most sparsely settled section of the entire drainage area is the
trans-Pecos region of Texas and the counties bordering it on the east.
Here the average density of population is less than 1.0 per square mile.
Leaving the high plateau region and coming to the coastal plain the’
density increases from 2.6 per square mile in Kinney County to 4.1 in
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Mayverick, 7.0 in Webb—falls off to 3.0 in Zapata, increases to 4.9
in Starr and 6.0 in Hidalgo eounties. In general, the rate of increase
has been greater in Texas than in either New Mexico or Colorado.

THE RIVER.!
GENERAL FEATURES.

The Rio Grande rises near the crest of the Continental Divide on the
eastern slope of the San Juan Mountains in Colorado, at an elevation
of approximately 12,500 feet above sea level, takes a general south-
easterly course, and discharges into the Gulf of Mexico, a few miles
east of Brownsville, Tex. From its source the river follows an
easterly course through a narrow canyon-like valley nearly to Del
Norte, where the steep sides of the valley recede to inclose the large,
level .park-like region known as the San Luis Valley, which extends
for a distance of 150 miles north to south with maximum width of 50
miles, and through which the river flows for the most part between
low banks. From Del Norte the general course of the Rio Grande
is southeastward to Garland Junction, where it becomes southward.

Four miles above the Colorado-New Mexico line, at the lower end
of San Luis Valley, the river enters a canyon locally known as the
Rio Grande Canyon, which continues to the head of Espanola Valley
near Embudo. This canyon increases in depth from 100 feet at the
State line to 700 feet near the mouth of Rio Hondo and appears from
above as a gash in an otherwise level mesa. The fall of the river
through the canyon is about 30 feet per mile. For a large part of its
remaining course the stream passes through a suecession of valleys
or erosion basins which are separated by rock canyons and are limited
in form and size by the character of the material in which they were
excavated.

From the lower end of the Rio Grande Canyon the river flows
through Espanola Valley (which is 3 to 4 miles wide and extends to
a point near San Ildefonso) and enters White Rock Canyon, a narrow
gorge, about 20 miles long and in places 500 feet deep, which owes
its existence to sheets of hard igneous rock that protect the under-
lying sands and gravels. The fall in this canyon is about 10 feet per
mile.

At a point ahnost directly west of Santa Fe, the river enters Santo
Domingo Valley, through which it flows to the upper end of San
Felipe Canyon, 7 miles south of the Indian pueblo of Santo Domingo.
This valley is 1 to 3 miles wide and contains about 13,000 acres of
bottom land that has been irrigated for many years. The greater
part of this land lies only a few feet above the bed of the river and is
subject to frequent overflow. '

1 The description of the part of the drainage basin in New Mexieo is taken largely from Lee, W. T., Water
resources of the Rio Grande Valley in New Mexico: U. 8. Geological Survey Water-Supply Paper 188,1907,
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Passing through San Felipe Canyon, which is a short gorge, the
river enters Albuquerque Valley, through which it flows for a distance
of about 35 miles until it reaches Isleta Narrows. Albuquerque
Valley ranges in width from 1 to 5 miles and comprises approxi-
mately 70,000 acres of bottom land. It is bounded on both sides by
steep bluffs of sand and gravel.

The narrowing at Isleta Narrows is caused by the presence of the
hard igneous rock of an extinct volcanic cone west of Isleta. Below
the narrows the river flows for 45 miles through Belen Valley, which
extends to San Acacia and contains approximately 65,000 acres of
bottom land.

From Belen Valley the river passes through San Acacia Gorge—a
short, narrow gorge, 250 feet deep, cut through an arm of the lava
sheet which crosses the river course—and enters Socorro Valley,
which extends southward to San Marcial, a distance of 40 miles and
comprises about 60,000 acres of bottom land.

Beginning a short distance below San Marcial is a narrow valley,
about 40 miles long, which is cut in detritus and which differs from
the others in being very narrow and having no bottom lands. This
valley is the site of the Engle reservoir under construction by the
United States Reclamation Service. A few miles north of Elephant
Butte the river enters a narrow rock canyon which extends to the
end of the Caballos Mountains and in which, opposite Elephant Butte,
is the Engle dam site.

Below Elephant Butte Canyon the Rio Grande flows through Las
Palomas Valley to Rincon, a distance of 50 miles. The bottom lands
in this valley include approximately 26,000 acres. From Las Palomas
Valley the river enters Selden Canyon, which is 18 miles long but is
not so uniformly narrow as the previous canyons, containing about
8,000 aeres of bottom land.

Emerging from Selden Canyon at old Fort Selden, the river enters
Mesilla Valley, the largest of the erosion basins of the Rio Grande,
extending southward 50 miles to The Pass. The valley has a maxi-
mum width of 8 miles and contains approximately 150,000 acres of
bottom land. It is cut in unconsolidated sand and gravel, its floor
being 300 feet lower than the mesa level.

Below Mesilla Valley, just above El Paso, the river flows through
a narrow gorge about 90 feet deep, cut in a low ledge of hard rock.

From El Paso to its mouth the river forms the boundary between
the United States and Mexico. For a distance of 100 miles below El
Paso it flows in a broad lowland known as El Paso Valley, 250 feet
below the general upland level. This plain becomes gradually nar-
rower, until it terminates at a point 100 miles southeast of El Paso
and the river cuts through a narrow gorge, 5 miles long, formed by
the southeastern extension of the Quitman Mountains.
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Below the canyon is another broad valley, 16 miles long, which
terminates a few miles above the mouth of Glenn Creek. For the
next 60 miles the river flows through a mountainous region where the
valley is narrow and in many places gorgelike. Near Ruidoso the
mountains recede, leaving a broad valley with comparatively gentle
side slopes. This characteristic of the topography continues for the
next 60 miles (measured in a straight line) until at a point about 20
miles below Presidio the river again enters a canyon. Thence to the
fall line, near Del Rio, the river flows through a succession of canyons
and narrow valleys, with an occasional area in which the mountains
are sufficiently far apart to include valleys of considerable area.

From Del Rio to the mouth the river flows through the coastal
plain region, which is characterized by comparatively low topographic
relief, and a few miles east of Brownsville, Tex., it dlscharges into the

Gulf of México.
TRIBUTARIES.

Above San Luis Valley the tributaries of the Rio Grande are
perennial mountain streams, the most important (named in descend-
ing order) being Pole, Lost Trail, Glear, Crooked, Calma, Willow, and
Hot Spring creeks and the South Fork. Little water is diverted from
the Rio Grande and its tributaries before it enters the valley, so the
flow at that point represents the natural run-off from approximately
1,200 square miles of mountain area ranging from 8,000 to 14,000 feet
in altitude.

Through San Luis Valley the Rio Grande received no perennial
tributaries from the north and east as the run-off from the Saguache
and tributaries which drain the northern part of the valley is lost by
seepage and evaporation before reaching the river. The Trinchera
and the Culebra, which enter from the east, together with the Costilla,
which enters from the west just south of the Colorado-New Mexico
line, are important tributaries during the spring run-off and after
heavy rains but are dry during portions of the year. From the west
are received the waters of Wolf, Los Pinos, and San Francisco creeks
in the vicinity of Del Norte, and Rio Alamosa, La Jara Creek and
Conejos River, none of which, although perennial streams, represents
the natural run-off from its drainage area on account of the many
irrigation diversions and the possible seepage losses in crossing the
valley.

Between the State line and the mouth of Chama River the only
perennial tributaries of importance are Rio Colorado, Rio Hondo,
Embudo Creek, and Rio Taos. Chama River, which enters the Rio
Grande at Chamita, is one of the most important tributaries of the
upper river. From Chamita to Albuquerque the only noteworthy
tributaries are Santa Cruz, Santa Clara, San Ildefonso, and Jemez
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rivers. As the Santa Cruz and San Ildefonso have their source in the
Sangre de Cristo Mountains they are probably perennial streams,
although confirmatory records are lacking. - The Jemez, which enters
a short distance above Bernalillo, carries but little water to the
Rio Grande except during the spring floods.

The effect that underground sources have upon the flow of the
river is shown by the various seepage measurements made.
(See p. 679.)

From Albuquerque.to El Paso the Rio Grande has no important
perennial tributaries. Thé largest flood stream is Rio Puérco, which
drains a large area but is dry at its mouth the greater part of the year.
There are many smaller flood-water tributaries, such as the Alamosa,
Cuchillo, Negra, Palomaso, Seco, Las Animas, and Percha, all entering
from the west. The drainage from the east with the exception of a
very small part, is cut off by the interior basin known as the Jornada
del Muerto (see p. 20). Throughout New Mexico, and, to a less
extent, the trans-Pecos region of Texas, the tributary run-off comes
chiefly in the form of flood flow following torrential rains. Note-
worthy perennial tributaries are also lacking in the Texas part of the
drainage basin between El Paso and the Pecos, which enters the Rio
Grande about 40 miles northwest of Del Rio. Devils River, which is
also a perennial stream enters a short distance above Del Rio. Below
Devils River the basin is so narrow that tributaries are unimportant.

Little information is available regarding the Mexican part of the
drainage area beyond the fact that the only noteworthy tributaries
are Rio Conchos, which enters nearly opposite Presidio, and Rio Salado
and Rio San Juan, which enter below Laredo.

GAGING STATION RECORDS.

RIO GRANDE AT THIRTYMILE BRIDGE, NEAR CREEDE, COLO.

Location.—In sec. 13, T. 40 N, R. 4 W,, in the Rio Grande National Forest, about
30 miles southwest of Creede, a short distance above mouth of Squaw Creek.
Records available.—June 18, 1909, to September 30, 1913.
Drainage area.—163 square miles (measured from topographic sheets).
Gage.—Chain gage, 200 feet upstream from Thirtymile Bridge, washed out October 5,
1911. The flood of this date changed the mouth of Squaw Creek, making it enter
above the gaging station. For that reason when the records were resumed April
.8, 1912, a vertical staff gage was established a quarter of a mile above the old site
and above the new mouth of Squaw Creek. The relation between the gages was
not determined.
Channel.—Apparently permanent at new site.
Discharge measurements.—Made from car and cable, except during low stages,
when they are made by wading.
Winter flow.—Ice causes backwater during the winter months and records are
discontinued.
Diversions.—So far as known no water is diverted above the station, and therefore
- the records represent the natural run-off,
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Storage.—A short distance above the station the San Luis Valley irrigation district
is constructing a reservoir of 43,000 acre-feet capacity which, when completed,
will materially modify the flow of the river. During the low %ater of 1912 the
operation of the reservoir gates controlled the flow somewhat, and during 1913 the
flow was almost wholly controlled.

Accuracy.—QOwing to the high altitude at this point it is possible that at certain
seasons of the year the alternate melting and freezing may cause considerable
diurnal fluctuation. For this reason the mean daily gage height taken from
morning and evening readings may not represent accurately the true mean for
the day. With this exception, conditions are favorable for accurate results and
the records as a whole are considered good.!

Cooperation.—Station maintained in cooperation with Mr. J. C. Ulrich, of the San
Luis Valley irrigation district, by whom the field data were furnished.

Discharge measurements of Rio Grande at Thirtymile Bridge, near Creede, Colo., in 1909-
1918.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer, height.| éharge.
1909. Feet. | Sec.ft. Feet. | Sec.-ft.
June 19 | Freeman and Pennock.| 5.90 1,440 B. 8. Clayton.......... 5.68 981
O. P. Pennock. 5. 50 1,220 0. P. Pennock. 5.88 1,120
5.30 | 1,050 do 6.18| 1,260
5.05 910 .do.. 6.45 | 1,480
4.90 880 do.... 7.14 1,880
4.78 806 B. 8. Clayton. 4.62 551
July 4.75 840 o 4.49 507
4.12 494 || Aug. 9b| Wimmer and French...] 3.32 182
3.70 366
3.48 315 1912
June 2 | Follansbee and Sievers.| 6.75 1,630
3.20 241 C. H. Sievers........... 7.30 | 2,470
3.45 303 d, 5.65 916
4.12 5.10 604
3.38 5.85 990
Aug 8o 3.00 5.90 | 1,010
2.90 4.78 448
3.12 5.00 596
5.23 628
1910. 5.45 827
June 21 | Pennock and Evans....| 4.20 4.40 282
O. P. Pennock.... 3.98 3.10 24
3.70 3.72 103
2.90 3.60 80
2. 80 3.50 67
2.75
2.70
2. 60 2.75 3.70
2.70 2.86 7.21
2.47 2.96 10.4
2.39 3.20 27.7
2.25 3.35 42.0
2.21 3.80 96.1
2.17 6.00 1,200
2.17 - 4.29 262
2.17 4.85 420
2.17 4.49 349
2.18 4.80 489
2.28 4.90 539
-2.22 5.07 654
2.33 5.32 828
5.21 751
4.41 309
3.26 4.9 541
3.38 4.82 511
4.16 4.71 443
4.47 4.85 534
4.81 4,92 586
4,68 5.13 712
4.54 5.20 759
5.35 4.71 432
5.19 T 4.85 517
..... 5.49 47 434

e Measurement not satisfactor
& Poor measurement.

y, meter not working well.

1 During 1912-13 the natural storage afforded by the reservoir largely eliminated the diurnal flyctuations.
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Daily gage height, in feet, of Rio Grande at Thirtymile Bridge, near Creede, Colo., for 1909~
1913—Continued.
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Daily discharge, in second-feet, of Rio Grande at Thirtymile Bridge, near Creede, Colo., for

1909-1913.

Day. June, | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
291 149 76
267 126 65
256 112 99
245 149 87
245 213 70
223 149 60
213 126 60
203 119 56
183 119 56
165 119 51
165 126 51
157 126 56
165 105 81
157 105 70
157 93 70
149 87 70
149 87 60
141 81 65
141 81 81
133 81 87
126 81 81
126 6 87
126 81 76
119 81 65
112 70 60
1056 65 60
105 60
133 60 56
105 65 56
223 60 51
234 1 I, .

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

1910-11. -

1,190 | 1,260 | 287 | 113
1,350 | 1, 951 | 13
1,560 | '930 | 228 105
1,620 | s8s0| 217 98
1,620 880 206| 92
1880 | 70| 18| 8
1950 | 678 175 86
1700 64| 206] 86
1,700 | 587 | 185| 8L
1,560 570 | 165| 86
1,360 | 1,210 | 165 | 155
1,300 | 980 | 155 | 121
1,240 | 830 | 165[ 121
1,300 717] 195 113
1iso| 63| 165| 98

1,180 | 623| 155| 92
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Daily discharge, in second-feet, of Rio Grande at Thirtymile Bridge, near Creede, Colo.,
Jor 1909-1913—Continued.

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

865 500 152

478 432 122

980 388 115

575 | 345 115

478 325 111

525 290 105

650 262 105

625 240 101

600 225 111

625 210 115

600 195 135

575 195 128

525 180 115

525 388 105

525 308) 95

525 240 92

478 308 88

455 290 88

525 255 86

478 210 80

432 80 77

432 25 72

600 25 70

478 25 77

525 25 80

478 65 77

478 128 80

432 478 72

700 410 72

700 290 70

575 225 feeeuna

3 500 314 107

3 556 420 107

3 610 445 103

3 610 500 99

3 610 500 120

3 640 345 158

3 555 292 175

3 528 280 175

3 555 284 175

3 610 284 175

4 610 284 175

4 610 280 178

4 610 276 178

4 528 292 178

4 528 304 178

4 555 318 160

4 605 300 131

4 700 296 118

4 700 292 118

4 610 276 118

4 640 246 103

4 610 257 92

4 473 249 92

4 445 239 92

4 473 235 92

4 445 201 92

4 370 133 92

4 336 94 92
4 318 90

4 272 90 92

4 ... 1281....... 272 99 |......

Nore.—Discharge determined from well-defined rating curve, except June 9-24, 1911, when the indirect
method for shifting chanmnels was used. Discharge interpolated June 22 and 23, 1909, and Nov. 2 and 3,
1912. Discharge estimated Mar, 1-10, 1913,
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Monthly discharge of Rio Grande at Thirtymile Bridge, near Creede, Colo., for 1909-1918."

Discharge in second-feet. Run-off oo
Month. - (total in

: acre-feet) racy.
Maximum.| Minimum. | Mean. .

28,900 | A.
27,300 | A.
15,200 | A.
. A.
99, 200 '
10,400 | A.
10,600 | A.
6,210 | A.
4,010 | A-
31, 200

3,840 | A.
2,470 | B.
4270 | A.
39,800 | A.
78,600 | A.
44,100 | A.
11,400 | A.
7,620 | A.
4,220

3,560

47,000

2
g
Sasdads

=
FrEP Oy

RIO GRANDE NEAR CREEDE, COLO.

Location.—In the Rio Grande National Forest, at highway bridge about sec. 8, T.
41 N, R. 1 E,, one-quarter mile from Wason siding, and 3 miles east of Creede.
Nearest tributary, Willow or Goblin Creek, enters a short distance upstream.

Records available.—April 24, 1907, to September 30, 1913,

Drainage area.—705 square miles.

Gage.—An automatic recording gage, referred to the same datum as the chain gage
used previously.

Channel.—Practically permanent.

Discharge measurements.—Made from bridge.

Winter flow.—River frozen over during winter months; ice causes backwater at
gage and discharge measurements are made to determine the winter flow.

Diversions.—There are no court decrees for diversions from the Rio Grande above
this station, but for diversions of 39 second-feet from tributaries. There are no
regervoirs on the river between this station and the one at Thirtymile Bridge, but
a large one is being built on Clear Creek which enters between.

Accuracy.—Records good.

-
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.Cooperation.-——Since 1911 this station has been maintained in cooperation with the
United States Forest Service and the State engineer. The records for 1912 and
1913 were furnished complete by the State engineer.

Discharge measurements of Rio Grande near Creede, Colo., tn 1907-1913.

Gage | Dis-

Gage | Dis- Date. Hydrographer height. | charge.

Date. Hydrographer. height. | charge.

Feet, | Sec~fi. 1911. Feet, | Sec.ft.
R. I. Meeker 1.45 759 || Jan. 19 | G, H. Russell......_... 0. 44 170
Turner and Clayton. ... 156
B. S& Clayton._......... 219

May 24
June 26

Aug. 2

13 | Christianson and Grieve Sept. 22
Sept. 1| I. G. Ferguson......... .55 277

23 |...-. do........... 50
Oct. 10| E. O. Christianson..... .30 210
20 | Christianson and Hez-
malhaleh........._... .60 290
Dec. 10| G. H. Russell......._.. .31 180

Note.—The following measurements were made with ice present: Dee. 10, 1909; Jan. 25, Feb. 21, 1910,
Jan. 19, Feb. 25, Dec. 20, 1911; Jan. 19, Feb. 24, 1912; Jan. 24, and Feb. 7,1913.

Darly gage height, in feet, of Rio Grande near Creede, Colo., for 1907-1913.

Day. Apr. | May. | June.| July. | Aug. | Sept. Day. Apr. | May. | June.| July. | Aug. | Sept.

1907
1.. 1.58 2.22 | 1.98 1.90 1.88 [ 1.20
2 1.55 2.20 | 1.95 2.45 L72{ L22
3 1.58 2.151 1.85 .| 2.50 1.58 | 1.22
4 1.60 2.081 1.75 2.88 1.60 | 1.20
5.. 1.55 2,12 | 1.40 3.45 1.58 | 1.18
6.. 1.50 1981 1.42 .| 3.90 3.00 | 1.48 | L.15
7 1.45 2.02 | 135 .13.95 3.02 | 1.48 | 1.10
8 1.40 1.90 | 1.32 4.20 2.8 | 1.42 | 1.00
9 1.40 1.82 | 1.32 3.90 2.68 | 1.40 | 1.05
10 .1 1.50 1.75| 1.35 3.25 2.72 | 1.42 .95
11.. 1.85 1.70 | 1.28 3.00 3.00 | 1.48 .92
12 2.15 2.05 | 1.28 2,98 2.8811.38| 1.00
13 2.05 2.38 | 1.25 2.85 2.65 | 1.38 .98
14 1.75 2.15 | 1.22 2.70 2.58 | 1.50 .92
L1 TN P 1.75 1.95 | 1.22 2.68 2.40 | 2.28 .92
...... 2.30 [ 2,15 [......
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NoTE.—Ice
1910; Dec.
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Daily discharge, in second-feet, of Rio Grande near Greede, Colo., for 1907-1913.

Day. Apr. | May.| June.| July.| Aug. | Sept. Day. Apr. [May. | June.| July. | Aug. | Sept.
4,700| 3,340 1,060, 575

4,900( 3,120 931 587

4,710/ 2,900! 826/ 587

4,360 2,680, 840 575

3,770| 2,460/ 826| 564

3,420, 2,240| 756 548

3,470| 2,260 756 520

3,520 2,000 714 465

3,570| 1,860| 700] 492

3,630] 1,900{ 714 440

4,130 2,240] 756] 425

4,820] 2,090 687] 465

4,860 1,820 687 455

5,130| 1,750f 770; 425

5,180| 1,560] 1,430 425

ceee..| 1,450 1,300|......

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
175 205 840 | 2,000 | 1,450 | 1,080 520
175 2401 1,080 | 2,060 | 1,450 | 1,560 520
175 240 | 1,080 | 2,180 | 1,350 | 1,080 415
161 240 | 1,080 | 2,060 | 1,350 995 365
161 240| 955 2,000 1,210 840| 390
161 260 955 | 2,240 | 1,160 805 365
170 280 915 [ 1,940 | 1,160 770 342
170 240 995 | 1,560 995 735 320
170 280 | 1,080 | 2,240 915 878 300
170 300 955 | 3,280 955 805 320
175 365 840 | 3,420 | 1,080 735 320
175 390 770 | 3,020 995 668 320
175 415 770 | 3,020 955 605 320
175 520 700 | 3,020 915 668 300
175 575 700 | 2,950 915 668 300
175 635 995 | 3,020 915 635 280
175 840 | 1,160 { 3,020 840 280
175 | 8781 1,660 | 2,480 { 85| 1,210 | 300
175 | 915 2,060 [ 1,820 | 735 | 1,040 260
175 | 878 2,240 (1,880 | 700| '955| 260
190 | 735 1,660 2,120 ( 635 80| 2n0

....... 840 | 520 |......
1,610 | 1,880 | 555 | 678
2,240 | 1,770 | 678 | 678
3,770 [ 1,820 0 615| 775
5200 1,720 | 615| 882
6,090 | 2,180 | 615 | 2,060
6,250 | 1,940 | 615 | 3,490
4970 | 1,610 | 585 | 3,080
4,970 | 1,350 | 555 | 3,150
4,740 | 1,200 | 555 | 3,150
£430|1,120| 6782

4,280 | 1,040 | 615 | 1,940
4230 | '882| 615 | 1,770
4280 | 882| 615 | 1,400
3,560 | 775 585 | 1,400
3081 742 61511210
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Daily discharge, in second-feet, of Rio Grande near Creede, Colo., for 1907-1913—Contd.

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

4,20 | 678 | 645 1,080
3,910 | 615| 585 | 1,000
4,060 | 615| 585 | 'ss2
3,840 | 615| 615 810
3770| 615| 678 810
3 70| 740
1 615 | 678
878 | 678
678 | 678
815 | 615
555 | 555
555 | 498
742 | 498
742 | 498
742 | 408
878 |..- .-

4,360 748| d45] 240
20| 75| 395 210
3020 | 65| 370 20
3,020 58| 330| 210
3,150 | 585 420! 240
2,880 | 585| 58

2,550 | 525 | 420 | 240
2300 | 525| 400| 240
2,420 | 470 370 260
2,000 | 448 | 348 | 260
2,120 | 448 | 370| 260
1,610 | 448 | 395| 260
1,660 | 420| 348

1720 | 420| 3481 240
60| 30| 325| 240

650 | 420 | 2,060 1,450 | 348! s25{ 210
650 | 4452180 | 1,300| 370| 280{ 240
618 | 470 | 2060] 1,210 370 | 280| 260
618 | 585 | 2,180 | 1, 305 280| 240
618 | 780 | 2,060 | 1,160 | 370 240 a8

650 | 915|2,180 [1,080| 348| 280 | 240
650 | 880 | 2,240 {1,120 | 325| 260 | 240
618 [ 1,080 | 2,150 [ 955 325 240 240
682 | 1,120 | 1,770 | o915 | 302 240
682 | 1,260 | 1,

160 1,840 | 3,840 | 1,480 | 760 | 303
145 348 | 1,790 | 3,700 | 1,430 | 728 392
132 | 325 1,700 | 3,340 | 2,070 | 728 | 392
120 | 325 (1,430 | 3,270 | 2,740 465
1201 305 | 1,380 | 3010 2370 | 6951 440
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Daily discharge, in second-feet, of Rio Grande near Creede, Colo., for 1907-1915—Contd.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1910-11.

16 132 34811,380103,000| 212! 78| 515

145 415 | 1,520 | 3,010 | 1,580 695 440

132| 370!1,790 2,880 | 1,630 | 695 | 392

132 415 | 2,070 | 2,940 | 1,520 662 392

145 490 | 1,790 | 3,140 [ 1,520 | 630 | 440

175 | 542 1,740 | 2,880 | 1,520 | 630 | 392

192 | 600 | 1,740 | 3,070 | 1,480 | 1,050 | 370

160 630 ] 2,070 ] 2,680 | 1,480 | 975 | 440

160 | 6002430 2500|1,480| 80! 415

192 | 600 ( 2,500 | 2,240 | 1,480 [ 760 | 392

175 695 | 2,620 1 2,070 | 1,480 695 490

160 865 | 2,180 | 2,010 | 1,480 695 570

192 900 | 2,180 2,120 | 1,480 695 515

228 975 1 2,240 { 2,070 1 1,380 630 515

265 975 | 2,310 | 2,370 | 1,290 570 900

3 |oaenn-- 2,620 [....... 1,200 | 542 ......

105 | 435 1,230 4,130 [ 1,300 | 655 | 320
260 | 50| 950 (381012301 620( 340
210| 485| 990 (3,650 )|1,130 [ 90| 340
140| 410]1,330 {3,125 | 1,130 | 620 360
140| 320|1,380 2,675 | 1130 ] 655 | 360
140 | 280 1,180 | 2)600 | 1,130 | 795 | 360
150 | 300| ‘910 | 2,825 [ 1,130 | 950 | 320
150 | 320 1,130 | 2,975 [ 1,080 | 87| 320
150 | 340 | 1,690 | 2)675 [ 1035 | 830 300
160 | 280 (2,530 2,115 ‘950 | 910 20
160 | 260 | 3,275 | 1, 990 | 760 | 280
165| 2253575 | 2,115 1,080 | 760 | 280
165 | 195|3,970 | 2,460 | 950 | 90| 280
165 | 180 | 4,050 | 2,530 | 1,085 | 535
165 | 2403890 | 2,750 [ 1,230 | 485 | 240
165 | 385 | 4,130 2,750 | 1,280 | 460 | 240
65| 510 | 4,532 2,675 | 1,180 | 435 | 240
165 | 410 {4,532 [2,5%0 [ 1,180 | 435 [ 240
165 | 410 | 4,370 | 2,300 | 1,280 | 435 | 240
140 | 435 | 4,615 2,300 | 1,180 | 460 | 240
1 655 | 4,950 | 2,600 | 1,330 | 460 | 225
150 | 870 | 5,120 | 2,675 [ 1,530 | 435 | 225

Bl.icceiiii. IO -7 T SN IO MR IS T, RN R 1,380 | 435 ......

1912-13.
E DOUNS, 240 | 240 |oooeiiieiinns|eeiiedeene. 660 | 5201, 910 | 660 | 342

L)

2

&

g€ B83EE
=3
g
g
1)

,380( 910 625| 410
222 | 625 | 1,245 990 | 500| 410
130 80| 1,155| 950| 590 | 490
00| 870 |1,200| 950 590 52
115 | 835 1,560 | 1,110 | 590 | 460
122] 990 1,380 | 950 590 410
162 1,155 | 1,245 | 910| 590| 410
22211335 | 1,200 | 910 | 500 | 410
388 | 1,770 | 1,200 | 870 590 | 388
3651 1,335 | 1,200 | 910 | &90] 365
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Daily discharge, in second-feet, of Rio Grande near Creede,

45

Colo., for 1907-1913—Contd.

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

1912-13,
1,470 | 1,200 950 590 342
1,380 | 1,290 | 950 | 590 | 320
1,380 [ 1,470 | 1,110 | 590 [ 300
1,380 | 1,660 | 1,155 [ 590 | 280
1,245 | 1,515 | 1,110 | 590 [ 240
1,200 | 1,380 | 1,110 | 555 [ 240
1,245 | 1,245 1 1,110 | 590 | 240
1,515 | 1,200 { 1,110 | 555 | 240
1,950 | 1,110 { 1,030 | 520 | 240
1,335 910 950 520 240
1,800 | 660| 850 | 520 240
2,370 590 870 435 240
2,250 660 835 342 260
2,250 870] 765| 365| 280
2,310 870 765 365 300
1,425 |....... 695 365 [...uee

Nore.—Discharge determined from 3 well-defined rating curves which only varied slightly from yea.f

to_year.

ischarge interpolated or estimated for days for which gage heights are missing.
Discharges for 1912-13 furnished by the State engineer.

Monthly discharge of Rio Grande near Creede, Colo., for 1907-1913.

Discharge in second-feet.
. Run-off |, ...,
Month. (total in racy
Maximum. | Minimum.| Mean, | 8cre-feet). ’
855 735 810 11,200 | A.
3,840 700 1,660 102,000 | A.
5,180 1,880 3,800 226,000 | A.
5,690 1,450 3,460 213,000 | A.
ZUSE. e e eieern i nercmeraaeaaanaanann 1,530 687 1,020 62,700 | A.
SePLeMDEr. ..« eeecicienncenreranacanraeenaannaas 1,150 425 629 37,400 | A.
The period ...ccceeeenenes [T FUPURTURURIN (RSP R 652,000
1907-8.
October ..oviveeennnnne eeeeeaerncensassenenmnananns 415 288 "337 20,700 | A.
November....... heeeenan 300 205 236 14,000 | A.
Decomber 1-15_ . .. cuee i iicie e aaas 280 212 239 7,110 | A.
BICN. et 202 161 179 11,000 | B.
7 o 915 205 483 28,700 | A.
My . et eemaana 2,240 700 1,190 73,200 | A.
June... e 3,420 1,560 2,310 137,000 | A.
JULY. . oo e 1,450 575 904 ,600 | A.
AUgUSt. .ot i 1,560 520 795 48,900 | A,
September.....ovumuiverianieninnnnnn.- ceseerrmanaas 520 240 313 18,600 | A.
1908-9.
OCEODEL . . i veeeereececcononnenneerancensnneneennns 260 190 226 13,900 | A.
November. .. 205 163 9,700 | B.
April.... 506 30,100 | A.
ay... 2,180 134,000 | A.
June. 3,680 219,000 | B.
July. .. 1,140 70,100 | A.
August.... 630 38,700 | A.
September....... 1,280 76,200 | A.
[0 c170) T ceeeeananas 435 26,700 | A.
November. 283 16,800 | A.
January..... 180 11,100 | D.
February. ... a150 8,330 | D.
March. ... 483 29,700 | A.
pril... 901 ,600 | A.
May... 2,320 143,000 | A,
June... 1,800 107,000 | A.
July..... 436 26,800 | A.
August. . 324 19,900 | A.
September..coiueeir e i e cieeieeaaaaa 238 14,200 | A.

o Discharge based on two measurements made during the winter months.
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Monithly discharge of Rio Grande near Creede, Colo., for 1907-1913—Continued.

Discharge in nd-feet.
scharge in second-fee Run-off .
Month. (totalin | v
Y.
Maximum. | Minimum. | Mean, | acre-feet).
1909-10.
(070174 o P 231 14,200 | A.
NOVEMDbOT. . e e e 198 11,800 | A.
December. ... ...ooooiiii a 152 9,350 | B.
J:5 310 ) DI . a 150 9,220 | C.
73] 30 PN a 145 8,050 | B.
March. ..o 155 9,530 | A.
April.. 488 29,000 | A.
ay.. 1,790 110,000 | A.
June.. 3,060 182,000 | A.
July.. 1, 860 114,000 | A.
August ... 774 47,600 | A.
September.. 474 28,200 | A.
The year 790 573,000
[0 717 o RN 1,300 79,900 | A.
November.. b 414 24,600 | C
December. . b 232 14,300
January. . b 181 11,100
February. v 163 9,
March.. 164 10,100
April..... 340 20,
May...... 2,450 151,000
June..._.. 3,270 195, 000
July...... 1,370 84,500
August..... [i} 42,100
September. 310 18,500
The year ©o907 661,000
1912-13.
435 240 290 17,800
240 130 153 9,080
660 100 328 19,517
2,370 342 1,250 76, 860
1,660 590 1,218 72,476
1,155 695 964 59,274
800 342 565 34,740
520 240 333 19, 815

a Discharge based on two measurements made in January and February, 1911.
b Discharge based on three measurements made in December, 1911, and January and February, 1912.

RIO GRANDE NEAR DEL NORTE, COLO.

Location.—At highway bridge, about sec. 29, T. 40 N., R. 5 E., 6 miles west of Del
Norte, a short distance below the mouth of Wolf Creek.

Records available.—April 16, 1908, to September 30, 1913. From July 1, 1889,
to November 30, 1906, a station was maintained about 4 miles below the present
station and just above Los Pinos Creek. The flow at the two points is not directly
comparable, as a number of small streams contribute water during certain seasons,
and a small amount of water is diverted for irrigation.

Drainage area.—Approximately 1,400 square miles.

Gage.—Automatic recording gage, the property of the State engineer, installed
November 8, 1910. This gage is referred to the same datum as was the chain gage
installed May 16, 1908. The gage datum used at the original station remained
unchanged.

Channel.—Shifting from year to year.

Discharge measurements.—Made from bridge at present station and from car and
cable at original site.
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Winter flow.—River is frozen over during the winter months, and measurements are
made to determine the approximate discharge.

Diversions.—There are court decrees for diversions of 101 second-feet from the Rio
Grande between the Creedeand Del Norte stations, and for diversions of 162 second-
feet from intervening tributaries.

Cooperation.—Station maintained since 1910 in cooperation with the State engineer,
who furnished complete the records for 1912 and 1913.

Discharge measurements of Rio Grande near Del Norte, Colo., in 1889-1913.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. || D&t Hydrographer. height. [charge
1889. Sec.-fe. 1898. Feet. | Sec.-ft.
June 25 2,130 {| Apr. 14 | P. E. Harroun........| 3.27( 1,970
25 |, 1,870 ay 28 |..... {5 L T, 3.23 1,
July 17|... 685 || June 23 |..... A0nneeeenannns 5.25| 5,180
Aug. 30 372 || Aug. 25 {..... [ Ly S 1.86
Oct. 11 227 |f Oct. 28 |..... L T 1.48 244
1890. 1899,
Mar. 11 540 || Apr. 25| A. L. Fellows.......... 2,42 1,000
25 434 ay. 24 | ... L 2. 1,480
28 455 June 29 |_._.. [ 2.10 4
Apr. 1 482 Il Aug. 21 |._... 5 . TN 1 387
3 393
5 503 1900
16 1,370 || Mar. 30 | A. L. Fellows.......... 1.54 346
17 1,180 | May 12 |_.... [ R, 3.8 2,440
18 1,200 || June 16 |._... A0uecimaecnianancs 3.66 | 2,380
21 1,250 || Aug. 18 |..... 5 7« . 134 221
22 1,060
23 974 1901.
26 909 || Sept. 10 | A. L. Fellows..... veeel L7 470
28 910
May 8 3,590 || 1902
12 3,240 || Apr. 24 | A. L. Fellows..... ceeedl 190 493
27 6,050 || July 8| J.E. Field....... R 131 210
31 5,010
June 5 3,680 ||  1903.
7 3,460 || Apr. 18 569
10 2730 || May 20 2,150
71 4,230 || June 11 5,200
23 3,420 || July 2 3,200
26 3, 31 699
July 1 2,120 || Sept. 14 592
3 1,960 || Oct. 12 385
21 1,230 || Nov. 9 269
24 1,070
26 932 1904.
29 769 ﬁpr. 1 209
ay 5 584
1891, June 20 687
Apr. 10} T.M.Bannon.......... 2.20 527 25 1. 618
July 14 259
1802, 1 245
Oct. 27| T.M.-Bannon.......... 1.58 274 30 |.. 420
Aug. 22 |.. 585
1894, U | 558
June 13+ F. H. Newell........... 2.68 968 23 |.. 488
Sept. 27| A.P.Davis....c.ccu.-. 1.52 267 23 598
Juns i4 | F. Cogswell a00| 28| A1
une - Cogswell............ 2 )y Apr. 20 638
Oct.13..].....d0. - eeeiiiiines 1.80 a4 || 7 9e it 3,430
July 25 |.. 744
1.90 492 Sept. 18 280
1.70 385
2.30 706 Aé?-%'z
1.8 445 29 1,470
T 13 770
. 1 une ’
igg ;;’313 Oct. 25 741
5.45| 4,900
3.30 1,770 1908.
2.00 640 || May 16| W 2.27| 1,370
1.55 373 || June 115 470 | 4,710
2.66 ! 1,110l May 16 2321 1,

a Measurements made at iron bridge, millrace, and canal and total taken as discharge of river.
b Measurements made at old station discontinued in 1906.
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Discharge measurements of Rio Grande near Del Norte, Colo., in 1589-1913—Continued.

Gage Dis- Gage | Dis-
Date. Hydrograp};}er. height. | charge. Date. Hydrographer. height. | charge.
1908. Feet. | Sec. fi. 1911. Feet. | Sec. ft.
June 11 ] J. B. Stewart.......... 3.75 | 3,910 || Jan. 20¢| G. H. Russell ......... 1.98 287
July 13 ..... [s [ 1.95 1,320 || Feb. 26a| Claytonand Turner.... .68 246
Nov. 17 | W. B. Freeman........ .60 163 || Mar. 29 | B.S. Clayton.......... 1.04 431
d 2851 1,960
May 17 |..... [ o, 3.58 3,730 ) ’
June 21 |11 1do. 11T a.27 [ 4060 || Sept- 10 ) O B Turzer. .. AR
Aug. 4 |"GJH. Russell. -] 110000 1.60 840 || Ot - B Llayion. e . ?
Oct. 1]..... L. 1.40 752 1912
Jan. 12a 400
Feb. 250 265
60 314 || APr 3 2
2.65 291 4| 3o 15 2,420
2 283 || e 6 6,200
1.28 618 ‘Aug. 22 ’ 887
1.66 896 g
1.60 018 Sept. 14 459
2.79 2,410 Nov. 15 206
1.87| 17080 | 1013,
1.41 736 || Jan. 25a 165
1.18 551 || Feb. 8a|. 156
0 1.15 532 || May 24 2,963
Sept. 7 |I. G. Ferguson......... .80 320 || June 21 2,284
QOct. 18 | Christianson and Hez- 1.14 492 || July 24 1,156
malhalch. Aug. 27 648
Dec. 11 | G. H. Russell.......... .78 296 || Sept. 23 523

a Ice present.

Daily gage height, in feet, of Rio Grande near Del Norte, Colo., for 1889-1906, 1908-1913.

Day. July. | Sept. Day. July. | Sept. Day. July. | Sept.
1.24 0.90 1.52 1.50
1.33 .90 1.50 1.26
1.49 .90 1.38 1.23
1.55 .90 1.34 1.15
1.53 .90 2.20 1.15
157 || 160 aaeccamena.s .90 3.00 1.15
1.28 .90 2.75 1.16
1.28 .90 3.00 1.35
1.29 .90 1.50 1.15
1.49 .90 1.00 1.15

Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.751 1.90| 1.8 2.65| 2.55| 2.14| 4.00|....... 4.20) 2.85| 2.10
1.80 | 1.89| 1.95| 2.62] 2.77| 2.06| 4.36| 6.15| 4.10}| 2.90| 2.10
1.8 1.8 1.97 ] 2.63| 2.35) 2.00( 461 6.06| 4.00; 2.70( 2.10
1.80 | 1.80| 2.00| 2.63| 2.05| 2.07| 4.69| 547 3.95} 2.65| 2.10
1.80 | 1.80| 1.80( 2.73| 1.95| 2.20| 4.78| 5.29| 400 2.55| 2.10
1.80 | 1.75| 1.80| 2.721 1.87( 2.24| 4.90 | 5.20| 400} 2.45| 2.05
1.80 | 1.70{ 1.93| 2.76 | 1.92| 2.27| 4.96 | 497 | 4.00| 2.35| 2.05
1.8 1.77 1.95| 2.80| 1.83 ) 2.31| 502 505 400 230 2.05
1.79| 1.75| 2.00| 2.85| 2.00| 2.37| 5.05| 5.13| 4.00| 2.25| 2,05
1.80| 1.60| 2.10| 2.85| 2.00| 2.42| 501 | 524 400 2.15| 2.00
1.80 | 1.60| 2.00| 2.85( 2.24| 2.47| 4.94| 5.32| 4.05} 2.10| 2.00
1.80 | 1.50| 2.05| 2.70 | 2.20| 2.57| 4.87| 5.38| 3.90{ 2.30| 1.95
1.80 | 1.50) 2.05| 2.70 2.20| 2.68| 4.94( 552 3.85( 2.45( 1.95
1.80 | 1.42{ 2.05| 2.65) 2.20| 2.78| 4.85| 5.43| 3.75| 2.351 1.90
1.80| 1.40| 2.35| 2.65| 2.20| 3.05| 5.10) 5.35| 3.70| 2.35| 1.90
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RIO GRANDE., 51

Daily gage height, in feet, of Rio Grande near Del Norte, Colo., for 18891906, 1908-1918—

Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1893-94.

............... L6 [cewecefoeece] 295 |iiaiiienanae] 325 3.3 |ieeeiiifaeeaad| 195 0.....
.7 (RN PR 2.1 2.8 |o...... 3.0 b2 N PR F 1.95 | 1.65(....... L5
28, i )3 2 N N 3.0 |eceece]eaanaat 3.4 j....... cee-eeaf L8 l..l. .
! SN M, 2,05 2.75 ... ii]enunens 2.0 |o.oo... ce-e-of 185 L6 |....... 1.7
30 ) O T PN 3.0 [coeofieannns 3.05 B O L8 |ec....
E) SOOI AR o] 2T Jeeeiieaeiaas X 1570 PRI IR, I L6 ... ceeean

1894-95.

............... 1075 (cecnannfoneenaa) 2224 0Ll 2,18 3,98 .lieal 2.72......
. ceeee--| L6 1.44 .. ... 2,58 2,70 [coeiiifonennnn 3.7 2.72....... 2.06
F 1.85 [reeeeai]omannn 282 oeeei e 2.26 | 3.26|....... ceeeeea| 2,64 | ...
[ S IO 1.6 1.46 |....... 2.64 | 2.62 |.......|ee.m..s 3.6 2.64 ....... 1.96
[ 1.8 |ocucaii]econnae] 2,48 |coiiiifeaan... 2,341 3.32 | ciiideannans 2.46 |......
[ SN N 1.6 .52 |....... 2.60 | 2.54 |..oiiifeeennnn 410 2,50 (....... 1.04
F et L8 |oooeiifeaanans %37 2 IR R 2.28 | 3.38 |.ccecii]enaanan 2.42 |......
- R RN 1.6 1.58 |ooo...s 2.58 1 2.48 | cooii]ennnnnn 4.46| 2.56 |....... 1.86
| S 175 |eeeeeei]oennaes 2 1 R I 274 31| 2.40 |._....
L1 TR RN 1.6 1.60 |....... 2.60 | 2.832|.cccini]ennnnns 4.52| 2.8 {....... 1.78
b s BN L7 |eecamac]oaennnn 2.38 leieiideanan 3.32] 418 ... ). 2.28 [..... .
| 7S IS . .58 ..., 2,64 212 (... oeeo... 4,681 3.12(....... 1.82
| & S 1.66 | ... lo... 2.44 |t 372 424 ... |l 2.18 |......
) ¥ SN SN 1.55 | 1.54 |....... 2,64 1.98|.....ccilenenn.s 4.18 | 3.04|....... 1.74
) 1 T, 1.6 | feeeaeat P (R 3.54 1 416 ... fieeo... 2.40 |......
L R RPN 1.5 1.58 |....... 2,66 2.06 |.cocune]enaennn 3.96 | 2.88(....... 1.72
L ) O T N A 262 |...o.ofennn..s 3.82 4.02 [L.oooiifonae... 2.24 {......
) - R PO 1.5 1.62 |....... 2.74 | 196 ... eeoll. 384 2,60 |....... 1.70
19 oo 1.65 |ooeinieaaat 268 [eeieeennns 4.26 | 3.88 {eeeeeii|onannn- 2.10 |......
4 RN PR 1.45| 1.68|.......] 2270 | 1.88 |cceeooifeennann 3.64 1 2.42|....... 1.78
b S, L7 |eeciieaeaees 2.46 | feeeo.| 420 3076 |eeeienan... 2.04 |......
7 N NP .45 172 |....... 2.86 | 1.82|.......feao.-. 3.20 | 2.56 |....... 1.96
b2 T 1.65 |ceoioiionnnn- 2.42 ool feenn... 3.82| 3.64 |.......|...... 2.48 |eaoeen
b7 R 1.5 L76 |eoo.... 2.82 | LT74 | .aii]eeannen 3.00| 2.60|....... 1.92
b R L65 | feaenns 2.38 |eeeai e 4.14 | 3.50 |eeooiifeaenn.. 2.22 |-.....
26, IR 1.45| 1.80|....... 278 L92 | .iiifeennn.- 2.98| 2.64 |....... 1.88
by ) UL I PN R 2.40 |ouoeii]ennnn.. 4.22 | 3.58 |ceeiii]ennnenn 2.04 |......
P2 TR PO 1.4 2,02 |.e.nn.. 2.74 | 2,18 ...ifeennn.. 3.02| 2.58.......|] 1.8
- . ) LT R I 2,46 |ooiifeenan.. 4.18| 3.52 |ieneoii]eanad] 2.16 foo....
) I I 1.4 218 o, 2.22 |eeeeei] e 2,94 | 2.66|....... 1.78
23 L6 |ooooifoaainas 2% 28 IR RN I, 3.36 |eecnc]inannan 218 |......

1895-96.
R e 1.74| 1.76 | 3.12| 2.96| 3.12| 2.08| 4.18| 3.62| 1.74| 1.56 | 1.60
EIIZIZIZZIIZZZZ "i"éb' L7072 56 | Tar24 | Tai027| sl isT| 2i1d| Tlse | TeIas | 170 | 1o 150
BT T ee | T2l50 | e8| 2008 | e 10| 2| Tk | Ti0e | ey T1i5a | 15
[ JUR. N RN PO IR RPN IO SR SRR I AU SR PO
g ................... o 1.68| 2.54| 3.16| 2.8 | 3.14 | 3.08| 4.30| 2.88| 1.62| 1.52| 1.48

............... 1. e e [ ! ) O
[ R eeat...| 1,647 2.68| 3.20) 2.8 3.10| 3.20| 3.96| 2.72| 1.68| 1.48| 1.50
100l 31 2 RPN PPN FUUURINDE MDD ORI FOUIPOIS ISP PRI EPR AU N .
%é ................. i 1.60 | 2.94| 3.22| 2.90| 3.04| 3.02| 3.66| 2.52) 1.64| 1.46| 1.74
ﬁ,IZZIZZZIIIIIZIZ "i:éb' T1ied’| 2096 | T3t08'| 2078|8167 2:987| Tars2| alsd’| TL72 | iad| ileR
T INNNNURN R I 66| 298| 3.127| 2:727| "8i02| 304 | Tar2a’| 2.207| ii70°|T1427| 1058
16, . il j /- 10 PR RN FRPUN RN PR FORPUI RO AN MU AR FP,
lg ................. i 1.64 | 2.76| 3.18 | 2.78| 2.84| 2.94| 3.06| 2.12 | 1.92| 1.42| 1.50
8l B £ 2 PR PRI PRI PO AR Ry R PR PR PP RO
1< R 1.68| 2.70| 3.26 | 3.20| 2.76 | 2.76 | 3.22 | 2.10| 2.22 | 1.44| 1.52
200 i ) V7 70 PR (NN SRR RPN IR I PRI FPY FOU RO R, .
21 el 1.60 | 2.82 | 3.22| 3.24| 2.54| 2.78| 3.54| 1.98| 1.92| 1.42| 2.00

............... ) - . 2 PR RN (RPN (RPN PPN NP PPN MR U PRI SO,
gi} ................... & 1.68| 2.96| 3.16( 3.18| 2.50 | 3.04 | 3.80| 1.92| 1.80| 1.46 | 2.28

............... ) - 2 RN R PR (R PR PR IR AR MR P R,
2 U R 1.60 | 2.88 | 3.12( 3.24 | 2.68| 3.90| 4.00 | 1.86 | 1.78 | 1.44| 3.16
26 el VR 128 U N MO AR IS IR R U AU RN SR
§§178 1.62 | 3.02| 3.06 | 3.20 | 2.54| 4.22| 4.08| 1.82| 1.70| 1.40| 2.68
L "i"%" 7166|208 [ Ta-00 | Tar14 | 2052|404 | Tar02[ 178 | ised’| il 2018
30ne i Bl ( 5 (RN PR e e o i P
oo Los04h 20880l 2.50 ....... 3.94 ... .58 ' 1.621'.....
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily gage height, in feet, of Rio Grande near Del Norte, Colo., for 1889-1906, 1908-1918—

Continued.
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RIO GRANDE, 53

Daily gage height, in feet, of Rio Grande near Del Norte, Colo., for 18891906, 1908-1918—
Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Juhe. | July. | Aug. | Sept.
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54 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily gage height, in feet, of Rio Grande near Del Norte, Colo., for 1889-1906, 1908~1918—
Continued.

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

1.60 [ 1.
166 [ 1.60 [cocoeee]oenmamn]ennmeea]oemni] e e
1.66 | 1. . 3 .
D 1 R O e e P P
1.66 | 1. 1.60 | 2.86| 2.34| 1.24| L06{ 1.24
O O O e P P
1.66 | 1.60 | 1.74( 2.94| 230 | 1.22| 1.08| 1..20
1.66 [ 1,60 ..o oo oo eeaas
1,62 L34 200 2.86 | 2.24| 1.26; 1.08| 1.14
R T L e e L
1.621 1.3¢( 1.94| 274 | 2.10( 122{ 108! 1.12
N - 2 S O s [N P
162 1.3¢| L8| 2.72| 2.14| 1.20| 114 110
B R T T O e o
1.621 1.3¢| 1.84| 270 L9e0| L1l6| 1.12| 110
B TR O o e e
1.70 | 1.40( 182 2.64( 178 110 108 110
B L J
1.70 | 1.40] 2.04| 2,40} 1.66| 1.20| 1.04| 112
R T O e ] P caneen
1.70( t.40| 2461 2,16 | 1L.50} 1.20| 1.00| 1.40
R T R T e e e
1.68| 1261 2.34| 204 1.50 | 1.16 | 1.06( 1.52
B T o
1.681 1,261 1.86( 2.00( 142! 1.12} 1.96| 1.52
B . O e ) M
168 1.26 | 242} 2.06| L34 L14| L70| 1.54
1.68 1 1.26 [..o. . leeao e oo e
%322 2.46 | 2.64 | 1.30 | 1L14]| 1.48| 1.50
1.36 ]....... 2.84 |....... L10 | 140 |......

15eeerennnnecnans
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d

Continue

RIO GRANDE.

wght, in feet, of Rio Grande near Del Norte, Colo., for 1889-1906, 1908~1913—
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.
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Continued.

Daily gage hetght, in feet, of Rio Grande, near Del Norte, Colo., for 1889-1906, 1908-1913
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RIO GRANDE.

, Colo., for 1889~1906, 1908~1913—

Jeet, of Rio Grande near Del Norte
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60 WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Daily discharge, in second-feet, of Rio Grande near Del Norte, Colo., for 1889-1906,

1908-1913.

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. |Sept.
1,99 |....... 2,260 | 895 | 450
2,490 | 5,560 | 2,120 930 450
2,860 | 5,360 | 1,990 | 796 [ 450
2,980 | 4,300 | 1,920 [ 764 | 450
3,130 [ 3,970 | 1,990 | 700 | 450
3

,320 [ 3,820 | 1,990 [ 640 | 427
4
,

4,950 | 2, 795 | 475 | 326
1080 ... 860 0 1......
3,240 | 2,920 | 3,560 | 1,460 | 384
3,480 | 2,550 | 3,240 | 1,320 | 364
3,650 | 2,400 | 3,000 | 1,150 | 364
3,900 | 2,260 | 2,780 | 1,040 | 364
4,350 | 2, 2,550 6 | 364
4,800 (2,100 | 2,480 | 820! 345
5,650 | 2,400 | 2,400 | 764 | 364
5,560 | 2,850 | 2,260 | 796 | 404
5,460 | 3,480 | 2,120 | 796 | 404
5,120 | 4,080 | 1,990 | 764 | 385
4,710 | 4,710 | 1,740 | 732 | 364
4170 | 5,270 | 1,560 | 640 | 345
3,650 | 5,560 | 1,460 | 670 | 326
3,400 | 4,980 | 1,410 | 640 | 326
3,220 | 4,800 | 1,740 | 610 | 308
2,850 | 3,990 | 1,460 | 554 | 308
20550 | 3,820 | 1,280 | 454 | 290
2,330 | 3,820 | 1,150 | 527 | 308
2,190 | 4,620 | 1,040 | 527 | 326
2,120 | 4,710 | 1,070 | 527 | 345
2,060 | 4,950 | 1,000 | 500 | 345
20550 | 5,180 | 1,000 | 500 | 364
2,20 | 5,270 475 | 500
2,120 | 5460 | 930 | 450 | 896
1,990 | 5,180 | 896 | 427 | 1,07
1,860 | 5,080 | 862 | 404 | 1,230
2,190 [ 5,080 | 862 384 (1,110
2,260 | 4,800 | 896 | 404 |1,
2,400 | 4,530 | 1,000 | 404 | 1,040
2,780 | 4,260 | 1,990 | 404 | 1,190
3,000 |.t... 1,800 | 404 |......
2,260 | 2,260 | 1,070 | 610 | 308
2,060 | 2,060 | 1,000 | 582 | 290
1,090 | 2,260 | 965 | 582 | 200
1,02 | 2480 | 896 | 554 | 200
Breeenreinernnnn 1,80 | 2,400 | 796 | 5271 200



RIO GRANDE. 61

Daily discharge, in second-feet, of Rio Grande near Del Norte, Colo., for 1889-1906,
1908-1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1891-92,

1,800 | 2,400 | 640§ 527 [ 200

1,800 | 2,620 670 500 274

1,740 | 3,160 764 475 274

1,560 | 3,080 | 1,000 | 554 | 274

1,510 | 2,700 527 | 258

1,620 2,120 | 732| 500 | 258

1,920 | 2,060 | 701 [ 500 | 258

2,060 | 1,990 701 475 258

2,120 | 2,120 670 450 258

2,120 1 2,260 | 640 | 447 | 258

2,120 | 2,060 | 610 | 404 | 258

2,060 | 2,190 | 610 | 404 | 258

2,190 | 2,120 670 404 258

2,400 | 2,260 | 582 | 404 [ 258

3,080 [ 2,400 | 82| 384 | 258

3,160 [ 2,550 | 554 | 384 | 243

3,400 | 2,330 610 384 243

3,900 | 2,120 582 364 243

4,710 | 2,060 640 364 243

4,530 | 1,990 700 364 243

4,350 [ 1,860 | 732 | 364 | 243

3,820 | 1,740 764 345 243

3,560 | 1,510 930 326 243

3,400 [ 1,320 | 862 | 326| 243

3,160 | 1,150 732 326 243

2,550 |.evu...| 670 | 308 |......

862 | 2,550 640 404 326

829 | 2,700 554 450 345

796 2,700 527 450 345

764 | 2,850 475 404 326

732 | 2,550 450 326 290

[ . 243 475 732 | 2,260 450 326 290

T 243 450 796 | 2,260 427 308 290

- 243 427 796 | 2,700 404 326 274

R 243 427 862 | 2,700 404 326 258

100eeiicenanon. 243 427 896 { 2,700 364 308 258

] . 243 450 | 1,000 | 2,550 384 290 258

12, .l 243 427 1,280 { 2,400 | 427 290 | 243

13, 258 404 | 1,740 | 2,260 500 274 243

4. .. 258 384 | 1,860 | 1,860 450 274 228

16 258 364 | 1,920 | 1,740 404 290 228

1,620 364 308 228

1,510 ) 345 | 308) 258

1,410 326 308 290

364 326 274

308 326 274

308 345 258

290 345 258

290 326 258

326 308 243

345 290 258

364 274 258

364 258 274

364 326 290

326 326 308

326 308 290

326 |......

365 328 365

365 340 378

365 328 390

365 315 378

365 315 365

365 315 365

. 365 304 365

. 365 292 390

. 365 304 415

100ceciceennnn.. 233 0 (AR N Y cvesenelecesse] 5901 2,600 ] 1,3 365 315 442




62 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near Del Norte, Colo., for 1889-1906,
1908-1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
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Daily discharge, in second-feet, of Rio Grande near Del Norte, Colo., for 1889-1906,
1908-1913—Continued.

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

1897-98,

1 .
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near Del Norte, Colo., for 1889-1906,
1908-1918—Continued.

Day.

Oct.

Nov.

Dec.

Jan.

Feb.

Mar,

Apr.

June.

Juiy.

Aug.

Sept.

1897-98.
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Daily dwcharge, in second-feet, of Rio Grande near Del Norte, Colo., for 1889-1906,

‘ 1908-1913—Continued.

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

1899-1900.

205 1,020 | 73| 34| 10| 60| 265
265 L. cerzzee|eeansss
184 |95 | G| 5 136777790754
SO Ot NP NS -7 1 < I B e IR TP N B Y M1

“41823°_wse 358—15——5
|




66 WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913.

Daily discharge, in second-feet, of Rio Grande nmear Del Norte, Colo., for 1889-1906,
1908-1913—Continued.

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




RIO GRANDE. 67

|
i

Daily discharge, in secondfeet, of Rio Grande near Del Norte, Colo., for 1889-1906,
| 1908-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,400 | 6,600 | 2,390 905 380
2,520 | 8,270 | 2,180 860 380
1,710 | 9,230 | 1,980 860 380
1,410 | 9,760 | 1,780 780 410
1,320 (10,000 | 1,540 820 410
1,140 | 7,790 | 1,320 860 440
1,220 | 8,030 | 1,260 860 410
1,410 | 8,630 | 1,200 820 380
1,920 | 8,510 | 1,150 740
1,760 | 8,270 | 1,100 630 410
1,320 | 7,550 | 1,050 700 380
1,410 | 7,330 950 740 355
1,610 | 6,890 950 630 330
1,610 | 6,890 905 595 330
2,280 | 6,780 905 530
2,890 | 6,560 780 500 310
3,870 | 5,810 820 470
4,170 | 5,400 820 440 290
4,990 | 5,010 860 410 290
5,190 | 4,820 860 410 290
4,810 | 4,630 905 380 290
5,410 | 3,930 950 355 290
6,450 | 3,760 860 355 290
5,890 | 3,600 780 290
7,460 | 3,360 700 440 330

3,200 665 410 380
2,740 630-| 410 355
3,440 700 380 330
3,040 780 410 310
2,820 | 1,100 440 | 1,230

1,270 | 3,940 | 2,860 | 1,200 | 565
1,200 | 4,420 | 2,720 | 1,120 | 565
1,120 | 4,260 | 2,580 | 1,070 | 565
1,720 | 3,780 | 2,440 | 1,020 [ 548
2,310 | 4,420 [ 2,310 | 999 | 530
2,580 | 5,690 | 2,180 | 978 | 472
2,860 | 5,870 | 2,050 | 909 | 415
3,320 | 5,170 | 1,860 | 840 | 415
3,780 | 5,600 | 1,670 { 798 | 415
3,980 | 6,500 | 1,860 | 755 | 402
4,180 { 7,040 | 2,050 | 735 | 390
3,660 | 7,400 | 1,920 | 715 | 402
3,150 | 7,670 | 1,800 | 735 415
2,970 | 7,310 | 2,020 | 755 | 545
2,790 | 7,040 | 2,240} 715| 675
3,600 | 7,040 | 1,920 675 | 715
4,420 { 6,860 | 1,610 | 675 | 755
5,190 { 5,960 | 1,520 | 675 | 755
5,960 | 5,000 | 1,440 | 675 | 755
6,410 | 4,580 | 1,380 | 675 | 735
6,860 | 4,260 | 1,320 | 675 | 715
6,680 | 4,100 | 1,350 | 675

6,500 | 4,100 | 1,380 | 695 | 675
5,000 | 3,860 | 1,680 | 715 695
4,100 | 3,150 | 1,980 | 695 | 715
3,460 | 2,930 | 1,920 | 675 | 1,130
3,780 ] 2,860 | 1,860 | 675 | 1,550
4,100 | 2,790 | 1,830 | 675 | 1,500
4,100 | 2,650 | 1,800 | 638 | 1,440
3,860 | 2,790 | 1,540 | 600 | 1,410
3,700 [..caoo- 1,270 | 582 {......
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WATER RESOURCES OF RIO GRANDE BASIN, 18388-1913.

Daily discharge, in second-feet, of Rio Grande near Del Norte, Colo., for 1889-1906,

1908-1913—Continued.

Day. Oct. Nov. Day. Oct. Nov. Day. Oct. | Nov.
1,380 798 840 619 715 415
1,350 798 797 600 735 415
1,320 798 755 600 755 378
1,270 798 755 600 755 342
1,220 756 755 582 755 331
1,120 715 776 565 776 320
1,020 695 798 548 798 320

975 675 716 530 776 320

930 656 755 470 755 331

885 638 735 415 776 342

798 |aeeeannn

Day. Apr.|May.|June.| July.| Aug.| Sept. Day. Apr. July.| Aug. | Sept.
1908.

505 || 16.ceem....- 1,120 (1,530 (3,830 (1,150 | 740 | 340

470 || 17.enenoe.. ,220 |1,900 (3,730 {1,100 | 870 310

470 || 18.......... 1,320 {2,270 3,060 {1,000 |1,300 282

435 |1 19.......... 1,320 (3,060 (2,440 | 960 |1, 282

435 200 ceunn.... 1,120 (3,440 (2,350 | 870 1,150 | 255

402 || 21.eeee..... 1,120 |2,350 (2,350 | 825 (1,100 255

370 || 22.cun...-.. ,120 12,440 {2,520 | 825 | 9 282

370 || 2Buuen...... 1,070 (2,190 2,440 | 825 |1,000 282

340 || 24.......... 1,020 {1,770 (2,350 | 825 | 870 282

340 || 25eunen..... 1,020 |1,650 2,440 | 825 | 782 | 282

340 || 26--enn.. 1,020 {1,770 (3,440 | 825 | 782 | 402

390 | 27ceen...... 840 {1,770 13,060 | 782 [ 782 340

310 1, 740 | 700 340

340 1, 660 [ 660 310

340 y 660 | 580 310

X 870 | 580 |....es

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




Daily discharge, in second-feet,
\

RIO GRANDE.

69

of Rio Grande mear Del Norte, Colo., for 1889-1906,
1908-1913—Continued.

Oct.

Nov.

Jan.

Feb.

Mar.

Apr.

May.

July

Aug.

680

512



70 WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Daily discharge, in second-feet, of Rio Grande near Del Norte, Colo., for 1889-1906,
1908-1913—Continued.

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

555 |, ... 325 300 <250| 512|1,150 | 6,060|1,900] 910 480
555 | ... 375 | 325| 250| 610]1,430 | 5,840 | 1,900 | 830 | 480
N I 375 | 325| 250 715)2,120 | 5950 ) 1,000| 790 | 450
555 |1 400| 325| 250 750 |2,520 | 5,840 [ 1,830 ] 750 | 480
555 |- ... 400 | 300| 270 |1,000| 1,830 | 5,520 | 1,690 | 715 | 480
555 |....... 400 275 20| 901,690 | 5,420 1,690 | 645 480
555 ... 400| 25| 202| 7902120 | 4,080 | 1,690 | 610 | 480
....... 400 265| 270| 750 2,520 | 3,780 | 1,760 | 715] 480
....... 1,620
1,6

2,680 [ 1,118 | 650 | 585
2,505 [ 1,065 | 650 | 585
2,20 [ 1,815 | 795 | 555
20025 | ‘965 | 720 | 52
2,025 | 92| 6% | 52
2,100 | 965 720| 5%
2,100 | 965 | 685 | 498
2,505 [ 2,00 | 965 | 685| 470
2500 | 2,420 [ 1,280 | 685 | 435
2,180 | 2420 | 1,118 | 685 | 435
2,100 | 2,260 | 1,280 | 720 | 410
2,025 | 2,025 | 1,225 | 720 | 410
2,590 | 1,950 | 1,225 | 720 | 470
2/950 | 1,050 | 1,065 | 685 | 498
2,950 | 1,160 | 1,015 | 685 | 470
2,770 | 1,280 | 1,005 | 650 | 435
3,805 | 1,118 | 920 | 618 435
3710 | 1,085 | 875 | 555 | 435
3,710 | 1,595 | 835 | 498 | 410
3,710 ( 1,465 | 835 | 498 | 410
3,495 ..., 758 | 4908 |......

Norte.—Daily discharge determined from various rating curves, for the most part well defined. Dise
charge for 1894 to 1896 revised since being published originally. Discharge records for 1912 and 1913 fur-
nijshed complete by the State engineer.



RIO GRANDE. 71

Monthly discharge of Rio Grande mear Del Norte, Colo., for 1889-1906; 1908-1913.

Discharge in second-feet. Run-off rcon
Month. (totalin [£CC

racy.
Maximum. | Minimum. | Mean, acre-feet).
1889-90.
October 11-81.. ..o e ee e e eeceeaeeeeans 345 214 gzg lg, 100
ovember. .. E
DOCOMDET - - o oo oo e @ 248 15,200
January. 220 13,500
February.. a 200 11,100
March. ...l lllllliIT a 445 27,400
APl e 913 54,300
A e e et eaieeeaemateaaan—as 4,330 266, 000
JUDe. .t 3,810 227,000
O —— |
Sto. T 2
September... ... 111111111 450 326 383 22,800
Ly TR s DRSS NDUNUTUUN AR S 804, 000
470 28,900
@ 340 20, 200
a 300 18, 400
a 275 16,900
a 250 13,900
@ 435 26, 700
1,410 83,900
3,280 202) 000
4,150 247,000
1,690 104,000
663 40,800
527 31,400
1,150 834,000
L 7] T 844 51,900
November. .. 45 374 22,
December. a 3%2 %g, 100
January... a2
February. . 4250 14, 400
March. ... 316 19, 400
April... 1, 62, 300
May... 2,600 160, 000
June. .. 2,190 130, 000
M e
ugust..
September... 1.1 1I1IIIIIIIIIIIIIIIIIIIIIIIII 262 15,600
805 585, 000
OCTODEL . . o eeeeeiiiietiennnenaaaaaeeeaeeeeaeecaaaas 29 | 15,900
November. ........ccceemaeann.. . 274 |eeeeeeaan. a 240 14,300
:]r)ecemher. ........ [ PO . . Z igg lg, ggg
anuary... .
February. al75 9: 720
............................. a 250 15, 400
April.. el 533 31,700
) £:3 - I 1,940 120, 000
June... ... 1,750 104,000
July..ooo ggg %3. 300
August... oo . 2
September... ... 11111 o 270 16,100
The Fear. « et e e aeaeancaraaaenann 3,320 |.eeeeinnn... 539 392,000
i 1893-94.
OCTODET - - et 308 243 263 16,200
November. . a 240 14,300
December . . . a 175 10, 800
i a 175 10,800
o 175 9,720
a 300 18, 400
922 54,
2,390 147, 000
1,070 63,700
365 22,400
383 23, 600
355 21,100

a Revised since being published originally.



72 WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Monthly discharge of Rio Grande near Del Norte, Colo., for 1889-1906, 1908-1918—

Continued.
Discharge in second-feet. Run-off A
Month. (totalin mcg}
Maximum. | Minimum. | Mean. | 2Cre-feet). ’
<
1894-95.
October.. 442 315 359 22,100
NOVEmMDEr. « - oottt e 315 230 282 6,
December. . I N a 225 13,800
a 200 12,200
a190 10, 600
........................ @435 26, 700
............ 2,000 119,000
............ 2,290 141,000
............ 2,330 139,000
............ 1,050 64,600
F4 1 £ A 735 45, 200
September. .« oo 604 365 448 26, 700
The Jear. .o eeeein i ccreecenans 3,690 |........l... 879 638, 000
1895-96.
October. . 470 385 419 25, 800
November 385 315 342 20,400
LTS3 41101 P PP EPSUP a 300 18, 400
L 15 E:Y o PSPPI PO PO a 275 16,900
f‘/[ebrillary .......................................... a 270 gg, ?gg
2 ) o ) PO PR a 500
April. Lol 3,000 5787 1,530 91,000
X R 3,?10 1,430 2,450 15{,238
TIR€. ¢ e e e ot e e e e e e e ae e 2,140 867
July., oI 7669 306 395 24,300
AUGUSE ee ettt e 385 230 268 16,500
September. . o oot e 1,550 262 499 29,700
The year 676 492, 000
454 27,900
305 18,100
@225 13,800
a 225 13,800
a 200 11,100
a 440 27,100
1,070 63,500
3,540 217,000
3,390 202,000
1,110 c;g, 108
gus 475 20
September...... R 972 354 631 37,500
The Year. «.ceeranriieeie i eienceaannn 5,230 |ieeeniaannn 1,010 729,000
1,470 90,500
665 39,600
@390 24,000
a 325 20, 000
a 300 16,700
a 450 27,700
1,910 114, 000
2,720 167,000
4,390 1,000
1,640 101, 000
509 31,300
319 19, 000
1,250 912,000
259 16,000
a 220 13,100
a 180 11,100
@180 11,100
@180 10,000
a 300 18,400
618 36, 800
1,380 84,700
1,090 64,900
703 43,200
597 36, 700
370 , 000
506 368,000

¢ Revised since being published originally.



RIO GRANDE.

3

Monthly discharge of Rio Grande near Del Norte, Colo., for 1889-1906, 1908-1913—

Continued.
i rge in -feet.
Discharge in second-feet. Run-off .
Month. (totalin Tacy. -
Maximum. | Minimum, | Mean. | 8¢fe-feet).
1899-1900.

a 475 29,200
a 400 23, 800
@ 205 12,600
@150 9,220
a 190 10,600
a 250 15,400
418 24,900
2,850 175,000
2,690 160, 000
546 33,600
228 14,000
255 15,200
721 524,000
342 21,000
251 14,900
@200 12,300
a 200 12,300
@175 9,720
@ 225 13,800
710 ,200
2,570 158,000
1,780 116,000
594 36,500
464 28,500
446 26,500
663 492,000
262 18,100

283 3
a175 10,800
160 9,840
@ 150 8,330
@230 14,100
638 8, 000
1,170 71,900
618 36, 800
162 9,350
180 11,100
206 12,300
352 255,000
242 14,900
@217 12,900
200 9,840
748 44, 500
2,830 174,000
5,190 309,000
1,660 102, 000
526 32,300
515 30,600
349 21, 500
652 38, 800
1,160 71, 200
716 , 600
336 20, 700
689 42,400

692 ,
October......... 3,100 875 1,450 89,100
i&{pril . 1,760 318 760 45,200
ay. 7,460 1,140 3,410 210, 000
June. 10, 000 2,740 6,090 362, 000
July. 2,390 630 1,090 67,100
August.. 905 355 578 35, 500

September.................. 1,230 290 376 22,4

a Revised since beiug published originally.



74 WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Monithly discharge of Rio Qrande near Del Norte, Colo., for 1889-1906

Continued.

, 1908-1918—

Discharge in second-feet.

Maximum.

Minimum.

Mean.

Run-off
(total in
acre-feet).

Accu
racy.

[0 70) T R
November.. -
December. .

October. ......coovaian.an s .
November.. .. ..

PrEpEE

PEFEEEPE

Ppp e P RODORD

D e S R

a Revised since being published originally.



RIO GRANDE, ’ 75

Monthly discharge of Rio Grande near Del Norte, Colo., for 1889-1906, 1908-1913—

Continued.
Discharge in second-feet. Run-off .
Month. totalin 00
Maximum. Minimu.*n. Mean, | 2cre-feet).
I
191112,
70| 2,450 | 151,000 | A.
543 32,300 | A.
407 25,000 | B.
340 20,900
272 15,700
279 17,100
577 34,400
3,730 | 229,000
4370 | 260,000
1750 | 108,000
812 49,900
a7 26,600
The year.......... eeeeeneeeenennnneeaeand] 14000 | 1,330 | 970,000
1912-13. !
L0753 717 T PR 450 340 385 23,700
262 15,600
175 10, 800
974 36,717
2,347 | 144,310
2110 | 195,553
1,069 65,731
687 42,243
401 29,217

No1e—A study of the winter discharge measurements and gage heights during the winter period from
1910 to 1913 shows that the flow decreases slowly to February when it reaches a minimum, and remains
low until the ice breaks up. This is due to the high altitude of the drainage area above the stations, which
prevent practically any precipitation from entering the streams during that period—-the ground water
being the chief source of supply. With this as a basis and as comparison with the records at Embudo which
are practically free from ice, winter estimates for the earlier years have made by gradually reducing
the discharge from that at which the river froze over in.the fall. It is not intended that these earlier winter
estimates should be considered as reliable in determining the minimum flow in the Rio Grande, but rather
that they should be used in connection with the total yearly flow.

Discharge records for 1912 and 1913 furnished by the State engineer.

RIO GRANDE AT ALAMOSA, COLO.

Location.—At the railroad bridge half a mile east of Alamosa. The nearest tributary
is Rio Alamosa, which enters about 6 miles below.

Records available.—Discharge measurements and gage heights September 28, 1894,
to December 31, 1895. Miscellaneous measurements, 1903 and 1910. Complete
records, May 15 to December. 6, 1912, April 29 to September 30, 1913.

Drainage area.—Not measured.

Gage.—Vertical staff. :

Channel.—Data too meager to determine.

Discharge measurements.—Made from highway bridge a quarter of a mile above
the railroad bridge.

Diversions.—Below most of the large diversions from the Rio Grande in Colorado.

Accuracy.—Data insufficient for estimates of discharge except for 1912.

Cooperation.—During 1912 and 1913 the station was maintained by the United
States Reclamation Service, by which the complete records were furnished.
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Discharge measurements of Rio Grande at Alamosa, Colo. in 1894-1913.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Hydrographer. height. | charge.
1804, Feet. | Sec.t. Feet. | Sec.ft.
Sept. 28 | A.P.Davis...........feeeeunn. 11 Stannard and Robinson 5.34 21.
Stannard and Sivesind.| 5.63 132
85 1 1 | Nov. 7|..... [ T L 6.02 316
June 16| F.Cogswell............ 5.18 | 1,180
. do 92
4,88 63.8
8 4.54 25.8
56 9 5.07 126
15 14 6.06 414
83 17 5. 160
20 5.04 117
1910. 22 4. 64 36.0
Aug. 16 {. ool 13 26 5. 88 303
Sept. 25 |.eereieee e 9.4 29 6.50 576
3l 6.59 640
1912. 2 5.33 169
May 15 | French and Robinson..| 6.84 805 6 5.55 244
20 j..... ¢ {0 S, 9.00 | 2,620 12 7.12 981
23 [..... ¢ 14 S 10.31 | 4,350 13 7.43 | 1,180
25 1..... [ L SN 10.18 | 4,050 18 6. 69 695
29 4..... [ 1 S —eeenn 10.53 | 4,310 20 6. 96 835
June 3..... [ (s B, 10.09 | 3,700 23 6. 465
13 |..... do.eeeeniiiiiiin 9.40 | 2,680 26 5.71 204
19 |..... [ 14 T 8.87 | 2,130 6 4,44 15.7
July 3| C.B.Sampson......... 8.74 | 2,200 10 4.36 1.2
30 | Stannardand Robinson| 6.26 246 do. 25 7.8
3L [..... & L T, 6.88 636 J. D. Stannard ......... 4.25 8.3
Aug. 3i..... [ 3 6.30 276 Stannard and Robinson 4.11 2.5
..... A0ueeiciiiiaaniaal| 5,44 42.2 eeeenlOoiiialll] 448 22,2

Daily gage height, in feet, of Rio Grande at Alamosa,

Colo., for 189495, 1912-13.
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RIO GRANDE.

Daily gage height, in feet, of Rio Grande at Alamosa, Colo., for 1894-95, 1912-13—Con.
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78 WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913.

Daly gage height, in feet, of Rio Grande at Alamosa, Colo., for 1894-95, 1912—-13—Con.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13.

38 T PR PRSI FRIIDN PSRN I, 5.32| 6.82| 4.40] 4.15| 4.59

(201 20 DR PR IR PR R, 5.22| 6.79 | 4.45| 4.14| 4.53

6.07 | e[ 5.18| 6.65 | 4:46 | 4.16 | 4.47

5.90 | 5.08| 6.68| 4.48| 4.16 | 4.4

B.84 | . e el 5.03| 6.92| 450 4.18| 4.42

5. 4.70 | 6.90| 4.50  4.20 | 4.40

5. 4.63 | 6.63 | 4.46 | 4.20| 4.40

5. 4.59| 6.30| 4.50| 4.18 | 4.48

5. 504 | 6.09| 4.56| 4.19 | 4.44

5.92 5.50{ 5.90( 4.31 | 4.18 | 4.45

5.95 | .ol i e 5.64| 5701 4.24| 4.39 | 4.45

[0 (120 PR PN IR PR R, 5. 5.47 | 4.23 | 4.26 | 4.45

5.98 RS R (R P 6.12| 524 4.20| 4.20| 4.58

5.99 |: . 6.44| 510 4.16 | 4.18| 4.65

6.00 6.52 1 4.94| 417 | 4.19| 4.78
.............. 6.62 |.......] 430 4.16 |......

Daily discharge, in second-feet, of Rio Grande at Alamosa, Colo., for 1912-13.

Day. May. | June. ! July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.

122 201 91
106 161 84
139 106 84
139 58 70
139 43 58

671 29 |.......
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. |Sept.
1912-13.

1 84.2 | 11.9 5.6
58.1| 1.3 4.7

22.5 9.5 | 13.9

22.5 9.5| 310

21.0 89} 25.5

21.0 6.0 24.8

19.5 9.5 | 22.5

17.4 6.5 22.5

16.7 3.8 19.5

16. 0 2.9 49.0

12.5 3.4 43.0

16.0 4.2 | 43.0

37.0 3.8| 41.8

27.0 4.2 | 43.0

19.5 3.8| 37.0

19.5 4.2 | 36.0

23.2 3.81 30.0

24.0 4.7 24.8

25.5 4.7 22.5

27.0 5.6 1 210
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Dailydischarge, in second-feet, of Rio Grande at Alamosa, Colo., for 1912-18—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13.

............... 49.0 802 | 27.0 6.5 | 19.5
......... 40.6 638 [ 24.0 6.5 19.5
......... 36.0 474 [ 27.0 5.6 25.5
......... 103 386 | 33.0 6.0 22.5
......... 208 316 | 13.2 5.6 23.2
......... 240 8.9 18.8! 23.2
......... 95.0 196 8.3 10.1| 23.2
......... 398 143 6.5 6.5 35.0
......... 539 114 4.7 5.6 43.0
......... 579 84 5.2 6.0 59.4

............... 632 |.......| 12.5 4.7 ...

Montkly discharge of Rio Grande at Alamosa, Colo., for 1912—13.

Discharge in second-feet. Runeoff

Month. (totalin

Maximum. | Minimum. | Mean. acre-foet).
4,580 472 3,040 103, 000
4,740 1,910 3,120 186,000
2,550 1 651 40,000
720 15 146 8,980
245 6 80 4,760
.................................. 343,000
OCLODET - - - oo oo e 289 70 7 10,500
BANTO43 ¢ 1147 320 192 259 15,400
December 1-6. . . oe e 271 148 233 2,770
May... 632 36 183 11,300
June. 1,200 62 420 , 000
July... 5 23 1,390
August. 19 3 6 405
September. 59 5 28 1,700

RIO GRANDE NEAR LOBATOS,1 COLO.

Location.—At highway bridge in sec. 22, T. 33 N., R. 11 E., 10 miles east of Lobatos,
and a few miles above the Colorado-New Mexico line, 7 miles below mouth of
Conejos River.

Records available.—June 28, 1899, to September 30, 1913.

Drainage area.—7,700 square miles.

Gage.—DBristol automatic gage installed March 23, 1910, by the State engineer. Orig-
inal gage a vertical staff. Chain gage used from July 10, 1903, to March 23, 1910.
All gages are referred to the same datum.

Channel.—River at this point flows in a gash cut in lava rock; bed shifts from year
to year.

Discharge measurements.—Made from bridge or by wading.

Winter flow.—Ice causes backwater varying in amount during the winter months,
and measurements are made to determine the discharge.

Diversions.—There are court decrees for diversions from the Rio Grande of 5,134
second-feet between the Del Norte station and this one. There are also decrees
for diversions from the following tributaries: Minor tributaries above Alamosa,
464 second-feet; Alamosa and tributaries, 2,116 second-feet; Conejos and tribu-
taries, 3,464 second-feet; Culebra and tributaries, 177 second-feet.

Cooperation.—Since 1911 station has been maintained in cooperation with the State
engineer, who furnished the complete records for 1912 and 1913. -

1 Originally known as Rio Grande at Cenicero, Colo.
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Discharge measurements of Rio Grande near Lobatos, Colo., in 1899-19183.

Gage Dis- Gage | Dis-

Date. Hydrographer. heiZ%t. charge. | Date- Hydrographer. height. | charge.

1899, Feet. | Sect. 1908. L Sec.-gt.
June 28 | A, L. Fellows.......... 0.90 20 || Oct. 8 | Thomas Grieve,jr. 36
Aug. 24 | .. [« 1.00 31 || Dec. 2 |J.B.Stewart.. ....._. 243
Nov. 28 | ... do.......l. 1.80 297

1909.

1900. Feb. 13 a2.20 390
Mar. 29 1.60 236 || Mar. 26 .| 1.90 480
June 22 1.80 420 || May 16 Freeman and Stewart ..| 4.60 3,960
May 10 2.00 594 || June 22 | W. B, Freeman... 5.01 4.310
Aug. 16 .75 18 i Aug. 2 | G. H. Russell. 1.40 170

Sept.29 |._... do........ 2,62 1,140

1901. Nov. 12 | J. B. Stewart . 2.05 500

Sept. 9 1.20 87 || Dec. 19 | G. H. Russell a2.28 280
1910.

.60 6 |l Jan. 27| J. B, Stewart ...._..... a2. 65 438
Feb. 23 | G. H. Russell . __ 2.70 366
Apr. 9| W. B. Freeman. 2.68 1,210
1.65 328 i May 26 | G. H. Russell. 2,68 | 1,220
3.60 2,660 || June 24 ). ___. do...... 1.20 133
5.10 4 950 || July 15| J. B. Stewar .65 24

5.10 | 4,930 |[ Aug. 19 Ferguson and Chr;
1.60 306 124

1.05 73
1.00 56 42
1.00 67 51
1.10 91 212
331
.80 24

.80 25 (| Jan. 26 | G.H.Russell........_. al.94 449
.70 14 || Feb. 23 | Clayton & Turner a2.00 331
.70 16 || Mar. 7 G .Russell ... 1.73 426
.80 28 27 | B.8. Clayton 1.70 385
27 .70 16 || Apr. 19 | G. H. Russell . 1.38 194
July 21 .70 14 27 | B.8. Clayton . 2.57 | 1,140
29 .70 14 || May 29 |..... do...... 3.62 2,310
Aug. 24 | ...do. . cceeiiaiiann.. 1.20 121 || July 34..... do...... 4.81 3,990
Sept. 2} I. G. Ferguson.._ 2.40 833

1905. 7 | B. 8. Clayton 2.25 719
Apr. 21 2.45 801 || Oct. 9| _... o.. 6.72 7,100
June 23 4.25 3,340 18..... do.... 3.62 2,280
July 26 1.12
Sept. 22 1.00

510
1906. 460
May 1 2.80 2,020
23 5.80 6,790
June 14 6. 50 410
Oct. 26 2.60 276
370

1907.

Apr. 23 [ R.I. Meeker........... 3.70 2,570 1913.

May 14 | W. B. Freeman........ 3.42 2,180 || Jan. 26 | C. E. Turner........... (a; 230

June 12 | Freeman and Chatfield.| 6.35 6,640 || Feb. 10 |..... o Ea 224

July 31 3.76 2,720 || Mar. 20 {.....do...... a) 391

Oct. 8 2.12 635 || May 16| C. O Criqmzm 2.42 904
31y..... do...... 2.7 1,100

1908. June 28 {_._.. do.. 1.72 285
Mar. 28 2.20 711 || July 281..... do...... 1.00 69
May 19 2.35 803 || Aug. 1 Robt Follansbee, .78 40
June 10 2.26 765 2 0. Crisman .80 44
July 12 1.45 240 || Sept. 29 |..... do caen 1.18 114

a Ice present.
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Daily gage height, in feet, of Rio Grande near Lobatos, Colo., for 1899-1913—Continued.
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., for 1899-1913—Continued.

Colo

Daily gage height, in feet, of Rio Grande near Lobatos,
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Daily gage height, in feet, of Rio Grande near Lobatos, Colo., for 1899-1913—Continued.
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Daily gage height, in feet, of Rio Gronde near Lobatos, Colo., for 1899-1918—Continued.

July. | Aug. |Sept.

May. | June.

Mar. | Apr.

Feb.

Jan.

Dec.

Nov.

Oct.

Day.

1909-10.




87

Daily gage height, in feet, of Rio Grande near Lobatos, Colo., for 1899-1913—Continued.

July. | Aug. |Sept.

May. | June.

Mar. | Apr.

Feb.

RIO GRANDE.

Jan.

Dec.

Nov.

Oct.

Day.
1911-12.
1912-13.

ool

1

904,
1908}
, 10

Nov. 7, 1911

3
s

to Feb. 29,

2

Nov. 13

»

; Nov. 18, 1900, to

1900;
.6, 1904;
1907,

/1911

, to Feb. 28,

4,

, to Mar.
, 1903, to
, 1007; Dec. 14

Dec. 7, 1910

.

, 1899
1902; Nov. 11
, 1o Mar. 4

ogard to ice, and the gage heights taken when the
. 1910;

ce of the ice. From t%le best available evidence it

fal
2

, to Mar.

1902; Dec. 10-27
1906; Nov. 22, 1
g winter of 1912-13

, to Mar. ’7,
;. Dec. 5, 1
ontinued durin,

’,

probably read to the sur;
at backwater from ice occurred as follows: Nov. 22,

to Mar. 9

, 1905
1
SC

i

Nov. 18, 1901,
. 6, 1905; Nov. 8,

Nov. 18
Mar. 2,

8, to Mar.

, 1912, Station d.

, 190

Note.—The earlier records contained no notes in r

river was frozen over were
probable th:
Mar. 8, 1901;

to

is
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Daily discharge, in second-feet, of Rio Grande near Lobatos, Colo., for 1899-1913.

Day. June, | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
31 31 423
31 31 381
31 31 129
31 31 170
31 20 170
31 20 170
46 31 129
170 31 129
170 31 129
111 25 93
93 20 93
65 20 93
46 31 93
46 31 93
46 31 93
31 31 ........

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

12 8
12 8
12 12
12 12
12 20
12 20
12 20
12 20
12 20
12 34
12 20
12 34
12 34
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
12 20
-3 PR
150 54
34 54
20 54
20 34
20 34
54 34
54 34
80 34
80 34
80 54
80 54
80 54
54 54
54 54
54 54
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Daily discharge, in second-feet, of Rio Grande near Lobatos, Colo., for 1899-1913—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1900-1901.

6 80 54 54

80 54 34

20 54 34

20 54 34

12 54 34

12 54 34

12 34 34

12 34 54

12 34 54

12 54 34

20 54 34

20 54 34

20 54 34

34 54 54

54 54 54

80 54 ...

12 12 8

12 12 8

12 12 8

12 12 8

12 12 8

12 12 8

12 12 8

12 12 12

12 12 12

12 12 12

12 12 12

12 12 20

12 12 20

12 12 20

12 12 20

565 80 12 12 20

475 80 12 8 20

475 80 12 8 20

475 80 12 8 20

475 80 12 8 20

475 80 12 6 20

475 54 12 6 20

475 54 12 6 20

475 54 12 6 20

475 34 12 6 20

565 34 12 6 20

565 20 12 8 20

565 20 12 8 20

565 12 12 8 20

A75 12 12 8 20

390 |..n-n-. 12 8leenenn

20 20 20 25 25 25 462 556 | 2,380 | 4,460 112 84

20 20 20 25 25 25 462 656 | 2,930 | 4,000 84 60

20 20 20 25 25 25 462 | 1,600 | 3,380 | 3.680 112 60

20 20 20 25 25 25 462 | 1,740 | 4,000 | 3,220 60 60

20 20 20 25 25 25 376 | 1,860 | 4,000 | 2,930 40 60

20 20 20 2 25 |- 25| 376 1,860 | 4,000 | 2,260 40 60

20 20 20 25 2 25 | 376 | 1,860 | 4,000 | 1,600 14 60

20 20 20 25 25 25 376 1 2,380 | 4,150 | 1,110 40 60

34 12 20 25 25 25 300 | 2,380 | 4,780 990 25 84

3 12 34 25 25 25 300 | 2,380 | 4,940 990 14 84

34 12 34 25 25 25 300 | 2,520 | 5,100 874 40 84

34 20 34 25 25 25 300 | 2,660 | 6,060 874 14 112

34 20 34 25 25 25 300 | 2,790 | 6,700 762 14 112

34 20 34 25 25 25 300 | 2,930 | 7,980 556 40 112

20 20 34 25 25 25 236 | 2,930 | 8,300 | 462 14 112

20 20 34 25 25 25 236 | 3,530 | 9,580 462 25 112

20 20 34 25 25 25| 236 3,840 | 9,580 | 376 0 12

20 20 34 25 25 25 236 | 3,380 [12,800 | 462 25 112

20 20 43 25 25 25 236 | 2,790 | 9,260 762 40 112

20 20 34 25 25 25 236 ! 2,380 | 9,260 874 25 112




90 WATER RESOURCES OF RI0 GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near Lobatos, Colo., for 1899-1913—Contd.

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

20| 34| 25| 25| 2| 26|1,740[9100]| 56| 40] 112
20| 34| 25| 95| 25| 236(1,360[8460| 556| 40| 112
20| 34| 25| 95| 25| 236(1,230 (8300 556 40] 112
20| 34| 25| 95| 25| 2;6|1,110[7,340| 556| 40| 84
20| 34| 25| 2| 25| 26| 's7|6,700| 376| 84| 84
20| 34| 25| 95| 25| 26|1,10!6,380]| 462| 60| 84
20| 34| 25| 25| 25| 300|1,600|6,060| 462| 84| 84
20| 12| 25| 25| 40| 300|1,360]550| 656 84| 84
20 8| 2 40| 376|148 |5100| 300 60| 84
2 8| 25 12| 462]1,600|5100| 184| 40| 84
....... 12| 25 184 |oeuen.] 1,860 [onneno.| 144 60 |......

60 26 42 42 252
60 26 42 42 181
60 26 26 42 159
60 26 14 42 159
60

38238 83883

121 88
104 88
121 88
121 121
104 252
....... 203 |......
105 90
138 65
78

290 90
290 90
290 90
240 90
240 90
265 90
240 90
240 90
240 90
240 65
175 65
155 65
138 65
120 45
120 45
120 45
90 45
90 45
90 45
90 45
90 45
90 45

r———

gt 85
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Daily discharge, in second-feet, of Rio Grande near Lobatos, Colo., for 1899-1913—Contd.

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

90| 120| 45

9| 90| 45

g0 | 9| 45

90| 90| 45

9| 9| 45

05| 90 |......

1,350 [ 1,200 | 240

1230 | 1110 | 240

1,350 | 1, 240

1,350 | 950 | 240

1,350 | 900 | 240

1,470 | 805 | 240

1470 | 805 | 240

1470 | 75| 240

1,470 | 672 ] 240

1,500 | 630 | 240

1,710 | 500 | 240

1,710 | 550 | 240

1,710 | 550 | 240

1,840 | 475 | 240

1,840 | 475 | 240

1,08 | 05| 240

2050 | 375| 240

1,80 | 318| 200

1710 | 25| 375

1,500 | 240 | 375

1,410 | 217 | 405

1,230 | 195 | 405

U110 | 195 | 47

1,000 | 240 | 517

1000 | 240 | 590

1,000 | 240 760

110 | 20| 805

1110 | 240 900

1470 | 240 | 1,230

1500 | 240 | 1,470

1,470 | 240 |..-...

8,170 | 2,380 | 2,680

8,480 | 2,150 | 2,750

8,800 | 2,300 | 2,380

8,700 |.2,450 | 1,940

8,480 | 2,520 | 1,800

8,060 | 2,220 | 1,600

7,750 | 2,010 | 1,540

7,540 | 1,870 | 1,470

7,440 | 1,800 | 1,350

7,020 | 1,660 | 1,230

6,600 | 1,600 | 1,230

6,180 | 1,470 | 1,110

5,670 | 1,350 | 1,060

5,270 | 1,350 | 1,000

5,770 | 1,800 | 900

1,800 5,970 | 1,940 | 900

1,800 5,870 | 1,730 | 900

2,220 5,370 | 1,600 | 900

2,820 4,700 | 1,470 | 900

3,220 3,940 | 1,470 | 900

21 4,360 3,540 | 1,470 | 1,000
2.. 5,180 3,380 | 1,600 | 900
3. 6,180 3,380 | 1,600 | 900
2. 7,020 2,080 | 1,470 | 850
%.. 7,540 2,450 | 1,350 | 800
2. 7,440 2,450 | 1,230 | 800
27. 6,800 2,820 [ 1350 | 800
2 5,570 30140 [ 1,470 | 800
2 4,800 30140 | 1,540 | 800
4,360 2,900 | 1,730 | 660

4,280 2,680 | 2,010 |......




92 WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Dazly discharge, in second-feet, of Rio Grande near Lobatos, Colo., for 1899-1913—Contd.

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

615 495 615 | 1,060 63 615
850

460 615 | 1,410 205 295 295
460 530 | I, 144 320 295
495 530 | 2,150 144 295 272
530 530 | 2,150 205 320 250
615 495 | 2,080 320 372 250
705 530 | 1,940 430 460 250
752 660 | 1,540 400 460 250
900 950 | 1,410 295 572 250
900 | 1,170 | 1,290 205 850 250

615 |- 9 52| 250
615| 752 |1,410| 63| 80| 2
5301 530 |1,600| 63| 705| 250
400 | -530 (1,350 | 63| 660| 250
....... 530 |.......| 63| 615].._...
460 | 1,470 | 2,480 | 1,730 [ 205 | 1,730
460 | 1,170 | 2,130 | 1,540 | 165 | 1,660
460 | 1,170 | 2,130 | 1,290 | 165 | 1,730
460 | 1,540 | 2,480 | 1,110 | 165 | 1,600
460 | 2,060 | 3,220 | 1,110 | 135 | 1,730
460 | 2,990 | 5,200 | 1,230 | 135 | 2,410
460 | 3/920 | 6,120 | 1,230 | 122 | 3,530
460 | 4,630 | 6,920 | 1,350 | 135 | 4,230
460 | 4,790 | 7,870 | 1,110 [ 150 | 4,39
460 | 4,870 | 7,460 | 900 | 165 | 4,550
460 | 4,630 | 7,190 | 800 | 205 | 4,070
460 | 4,470 | 6,830 | 615 | 228 (3,530
430 | 4,310 | 6,380 | 460 | 205 | 3,140
430 | 4/150 | 5,940 | 400 | 205 | 3,140
705 | 4,310 | 5,610 | 295 | 205 | 2,920
705 | 4,230 | 5,110 | 250 | 205 | 2,840
705 | 3,600 | 4,390 | 205 | 205 | 2,630
950 | 3,760 | 4,550 | 165 | 295 | 2,410
2,130 [ 4,310 | 4,710 | 165 | 345 | 2,270
2) 4550 | 4,870 | 165 | 400 | 2,130
3,060 | 4,710 | 4,790 | 110 | 460 | 1,920
2,480 | 4,550 | 4,550 | 110 [ 460 | 1,800
2,060 | 2,840 | 4,310 { 110 | 1,000 | 1,600
1,600 | 3,450 | 3,840 { 110 | 705 | 1,410
1,350 | 2,920 | 3,530 | 122 | 752 [ 1,410
1,230 | 2,560 | 3,300 | 400 [ 900 | 1,350
1,110 | 2,480 | 2,990 | 530 | 900 | 1,230
1,170 | 2,770 | 2,770 | 372 | 1 1,230
1,410 | 3,140 | 2,480 | 295 | 1,170 | 1,170
1, 3,140 | 2,200 | 295 | 1,470 | 1,110
....... 21630 |o.n....| 250 | 1,600 |......
,230 1 5,360 (3,300 8| 30| 45
1,230 | 5,280 | 3,530 | 65| 20| 45
1,230 { 4,710 {3,300 | 65| 20| 45
1,230 | 4,070 | 2, 65| 20| 30
1,230 | 3,840 | 2, 45 30( 30
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Daily discharge, in second-feet, of Rio Grande near Lobatos, Colo., for 1899-1913—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,230 | 3,450 | 2,410 45 30 30
1,230 | 3,300 | 2,130 30 30 30
1,170 | 3,140 | 1,410 30 30 30
1,230 | 3,220 | 1,170 30 30 45
1,290 | 3,530 [ 950 30 38 38
1,290 | 4,070 | 850 30 55 38
1,410 | 4,550 | 752 30 65 38
1,730 | 4,950 752 30 85 38
1,730 | 5,200 660 30 110 45
1,730 | 5,110 | 572 30| 135 45
1,660 | 5,200 | 495 20| 135 45
1,600 | 4,790 | 400 20| 122 45
1,600 | 4,070 | 345 20| 135 45
1,470 | 2,770 250 20 135 45
1,730 | 2,560 | 272 20| 135 45
1,860 | 2,480 | 205 20| 110 65
2,200 | 2,130 228 20 110 65
2,200 | 1,920 | 185 20| 110 55
2,340 | 1,660 | 185 20 85 55
2,770 | 1,410 165 20 85 45
3,220 | 1,230 122 20 85 38
3,840 | 1,410 85 20 85 45
4,150 | 1,660 85 20 65 45
4790 | 1,920 85 20 65 45
5,280 | 2,340 85 24 55 45
....... 3,060 [....... % 55 [......

1910-11

2,780 | 2,060 | 2,200 | 900
2,960 | 2,460 | 1,870 | 850
3,150 | 3,700 | 1,410 752
3,340 | 4,310 | 1,1 705
3,520 | 4,950 | 800 | 705
3,710 | 5,110 615 660
4,150 | 5,110 400 705
4,230 | 4,790 250 660
4,550 | 4,390 | 185 | 615
5,030 | 4,080 | - 135 530
5,350 | 3,550 135 460
5,590 { 3,100 110 495
5,750 | 2,880 85 | 460
5,430 | 2,880 75 495
4,870 | 3,250 75 615
4,710 | 3,620 75 660
4,390 | 3,620 65 660
4,150 | 3,480 98| 660
3,850 | 3,320 98 615
3,850 | 3,620 98 615
3,850 | 3,850 98 752
4,150 | 4,150 122 850
4,630 {3,850 | 150 | 850
4,790 | 3,550 495 800
4,790 | 3,480 | 1,000 705
4,150 | 3,480 | 950 705
3,250 | 3,250 | 1,000 705
3,020 | 3,250 | 1,000 | 800
2,390 | 3,250 | 1,100 | 950
2,200 | 2,810 | 1,150 | 1,050
....... 2,530 | 1,000 |......
1911-12,
475 | 530 | 1,050 | 8,140 | 3,550 165
475 572 | 1,580 | 7,870 | 3,480 615 205
460 572 | 2,200 | 7,420 | 3,180 530 205
470 | 753 | 2,460 | 7,150 | 2,600 460 205
480 | 1,100 | 1,870 { 6,980 | 2,130 372 165
480 1,250 | 1,520 | 6,800 | 1,870 | 205 | 165
480 | 1,150 | 1,410 | 7,240 | 1,410 250 135
500 | 1,150 | 1,690 | 7,240 | 950 | 205 | 135
500 | 1,300 | 2,200 | 6,800 | 705! 165| 135
500 ! 1,360 | 2,600 ! 6, el5) 1351 135




94 WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Daily discharge, in second-feet, of Rio Grande near Lobatos, Colo., for 1899-1913—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1911-12
1,520 | 2,390 495 110 135
1,410 345 110 135
1,150 | 2,060 250 110 135
1,000 185 122 135
50 | 2,460 227 110 150

205 320 250
185 295 250
150 295 250
150 345 205
165 345 250
165 295 250
165 228 228
122 295 228
165 400 205
165 345 228
165 295 228
205 250 228
345 205 ......

660 | 1,100 | 1,520 1 30| 45| 75

38 30 65
55 38 65
65 55 75
150 55 85
185 65 85
135 55 98
110 55 98
75 45 122
85 45 110
65 45 110
65 45 f......

Note.—The discharges for 1899 are based on a rating curve not well defined. The estimates for 1900 to
1902, inclusive, have been revised since being published originally and are based on a fairly well defined
rating curve. ~The 1903 discharges are based on a rating curve that is not well defined, and they are prob-
ably too ]axdge between 200 and 3,000 second-feet. The 1904 discharges are based on a rating curve that is
well defined below 600 second-feet but somewhat uncertain above. The discharges from March, 1905, to
Apr. 16, 1907, are based on a well-defined curve. The discharge from Apr. 17, 1907, to November, 1908, are
based on a curve that is well defined above 200 second-feet. The 1909 and 1910 discharges are based on a
well-defined rating curve. The 1911 discharges are based on a well-defined rating curve. Discharges of
1912 and 1913 were furnished by the State engineer.

RPN S
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Monthly discharge of Rio Grande near Lobatos, Colo., for 1899-1913.

95

Month.

Discharge in second-feet.

Maximum.

Minimum.

Mean.

Run-off
(total'in
acre-feet).

Accu-
racy.

October

October. ... ..o
November. ... ... ... iiiiiiiiiiiiiiiiii.

@ Revised since originally published. Estimates for 1900, 1901, and 1902 were revised completely.
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Monthly discharge of Rio Grande near Lobatos, Colo., for 1899-1913—Continued.

Discharge in second-feet. Run-oft
Month. (total in
Moximum. | Minimum. | Mean, | 3cre-feet).

Accu-~
racy.

42 14 17.5 1,080
751 14| 140 8,610
468 88| 196 11,700

751 14 101 73,100

FRODY

wERP P

W P HOSTEOR

13

PEPEEEE

@ Revised since being published originally.

i
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Monthly discharge of Rio Grande near Lobaios, Colo., for 1899-1915—Continued.

Discharge in second-feet. Run-off N
Month, : (total in rgg;
Moximum. | Minimum. | Mean. | 2cre-feet).

A g

orp

364
300
959
821
885
80
38
69

Note.—A study of the winter discharge measurements and gage heights from 1908 to 1912 shows that
the winter estimates for the earlier years were too large. The evidence regarding the winter flow at the
Lobatos station now shows that the flow increases gradually from the time the river freezes over until
January,and from that time gradually decreases until the winter breakup. This evidence is corroborated
by the measurements made during the winters of 1908-1909, 1909-1910, 1910-1911, 1911-1912. Measurements
made in 1913 apparently contradict the above evidence, probably because both ice measurements in 1913
were m?de after periods of severe cold weather, when the flow was temporarily reduced below the average
amount. .

Subsequent to 1910 the winter estimates have been based almost directly on the discharge measure-
ments. From 1899 to 1903 the estimates were based chiefly on the flow at Embudo which was practically
unaffected by ice, an allowance ranging from 150 to 250 second-feet being made for the increased flow be-
tween the two points. From 1904 to 1909 the winter estimates were based chiefly on the low-water flow
sutl ttl}e fall before the river froze over. Comparison being made with the same conditions at the Del Norte

ation.

Prior to 1910 the winter estimates are uncertain owing to insufficient data, and can only be considered
%ggroxh?ate. ’lc‘lhose for 1904 to 1909 are only roughly approximate and have been given merely to complete

yearly record.

Records for 1911-13 furnished by the State engineer,

41823°—wsPp 358—15——7



98 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913,

RIO GRANDE AT EMBUDO, N. MEX.

Location.—At Santa Barbara Tie & Pole Co.’s bridge, a few hundred feet below the
Denver & Rio Grande Railroad eating house at Embudo, at the mouth of the box
canyon at the entrance to Espanola Valley, near sec. 27, T. 23 N., R. 9 E. The
nearest tributary, Santa Barbara Creek, joins the Rio Grande about 3 miles above
the station.

Records available.—December 21, 1888, to6 December 31, 1903; September 8, 1912,
to September 30, 1913.

Drainage area. —Apprommately 10,100 square miles.

Gage.—Automatic recording. From January 1 to February 28, 1889, a gage was
maintained 1 mile above Embudo, but moved to a point 1,500 feet above the site
of the present gage March 1, 1889, and used until December 3,1903. The datum
of this gage remained unchanged from March 1, 1889, to December 31, 1903. On
September 8, 1912, an automatic gage was installed which was referred to a new
datum.

Channel.—Subject to a change during flood stages, but fairly permanent at low stages.

Discharge measurements.—By wading at low stagesand from a cable during flood
and medium stages.

Winter flow.—Relation between gage height and discharge during the winter months
little, if any, affected by ice.

Diversions.—Between Lobatos station and Embudo the Rio Grande flows through a
canyon, so that there is practically no diversions from the river.

Accuracy.—Estimates of daily discharge for 1912 can be considered only fair; those
for 1913 are good.

Cooperation.—During 1912 and 1913 station maintained in cooperation with the
State engineer; prior to that date by the United States Geological Survey alone.

Discharge measurements of Rio Grande at Embudo, N. Mex., in 1889-1903, 1912-13.

Gage Dis- Gage | Dis-
Date. Hydrographer. hoeight. | charge. Date. Hydrographer. heiZ%t. charge.
1888. . Feet. | Sec.ft. 1889. Sec.-ft
Dec. 21 | J. B, Williams. ........ 1.40 419 || July 14 796
21 ]..... {4 [ 1.20 406 24 613
22 |..... L« [ TR 1.30 416 {| Aug. 21 185
Sept. 1 219
1889. . Oct. 22 206
Jan 1.40 419
1.30 407 1890.
1.40 395 || Mar. 13 J. . 2 600
1.50 438 15 (.....do.... . . 546
1.70 542 || Apr. 1,320
1.70 531 1,530
Feb. 1.60 459 1,660
1.56 462 2,500
8.40 531 2,370
8.35 460 || May 2,440
Mar. 8.53 584 2,410
8.56 586 2,920
8.66 618 3,860
R. Robertson. 8.97 862 4,160
W. A. Farish. ... 8.95 826 || July 2,180
R.P. Irvmg 8.93 819 1,710
R. Robertson... 8.80 726 1,180
8.81 721 1,360
Apr. 9.05 890
0.15 | 1,120 1801,
9.31| 1,110 | Apr. 1,310
9.47 1,490 || Dee. 10 575
9.81 1,690
10.20| 2,100 | 1892
12.00 3,930 || Oct. 30 335
July 8.18 war | 0 . 313
: 8.08 4oL 1l Nov, 11 00ueiiiiiiannned 7080 353
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Discharge measurementsof Rio Grandeat Embudo, N. Mezx., in 1889-1903, 1912-13—Con.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. || Date- Hydrographer. hei:%lt. charge.
1894, Feet. | Sec.ft. Sec.-ft.

Sept. 30 | A. P. Davis............ 7.70 284 386
Oct. 1]..... [+ (SRR 9.30| 1,140 422
410

)
A
9.40| 1,130 g6z

1m.20| 3,220 m

9.90| 1,670 89
§10| o4 s
8.40 617 900
g
7.30 213 814
7.80 342 471
8.11 436 611
8.11 431 . 990
7.90 427 || June 4 |..... A0 enraraaanann. 8.6 917
7. T IR 8.3 697
%(3) ..... go ................. ;g 420
..... L IPUDEURIIRRRRR! B A 364
g-gg P 17|00 do......ll 7.2 240
1901 5190 2a|..... A0e i, 7.0 196
105 270 - N L T, 6.9 179
o5l Y0 28 |..... 0ol 6.9 152
230 o |l Ty 1l T U, 6.8 147
730 319 4.0 L I, 6.8 140
60 sia |l 8- T I, 6.8 137
s s 12 ... Q0. nvenianannnn, 6.8 140
odo| 1500 15 ... P L TR, 6.8 144
a9 3% 19 |.... A0unieiaaannns 6.9 150
2 22 (... P S 7.1 192
25 | A0- e, 6.8 154
29 |..... L [ U 6.9 164
7.70 271 || Aug. 1|..oo. PE L R, 6.8 158
7.50 265 5..... b: I 6.8 156
7.60 284 8|..... A0t 7.2 236
13 ... A0 caneeiaananns 7.0 191
ig ..... go ................. g.g %61
..... (0 TN . 52
3 ?8 1 éég 23 |..... L 7.0 176
’ 26 | iAo ...llll 8.2 785

8 97
810 745 29 |..... do.. il 7.1 227
ig3 Il Sept. 2{..... L T 7.0 198
7'20 4%?’ 6 do 6.9 166

b | T B R A .

7.58 9l..... A0rvaaameannnn, 6.9 164
12 ... 1t R, 6.9 167
16 |..... A0umme s 6.9 165
7.90 529 19 |..... f L 6.9 169
7.65 495 2B |..... I O 7.2 250

11.00f 3,580 2 |..... T S, 7.1 223

11701 6,140 30 |..... S S 7.1 239

11.20| 4,790 | Oct. 2 |..... [ L O, 7.1 217

10.20 | 2,380 6 {..... I R 7.2 217

T ] I o

e oS | I £ ) RPN L .

7.00 179 17100 A0, 7.2

6.90 167 21 |, AOeemmenaiaiaaanns 7.2 228

7.20 2 |..... L L 7.2 240

7.30 282 28 |..... A0t 7.2 230

7.50 353 31 (... B R 7.2 217

Nov. 4 |..... A0m o iieaain. 7.2 218

7 L 7.2 219

543 i SR 7.2 226

399 It AP 7.2 228

477 L T, 7.1 225

679 T T YU 7.3 235

267 s U T, 7.3 247

338 L SR 7.1 218

339 || Dee. A0rrenaeianns 7.2 252

381 2Ot 7.1 225

274 B SO 7.2 246

358 adoe il 7.3 246

342 cedOe i 7.3 244

350 T 7.5 316

336 A0enenaiaainnns 7.3 268

439 A0 cnrnmeaneananns 7.3 266

420 F:3 (L PO P\ SRR B 4 249
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Discharge measurements of Rio Grandeat Embudo, N. Mex., in 1889-1903, 1912-13—Con.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. || Date- Hydrographer. height. | charge.
1903. Feet. | Secft. 1903. Feet. | Sec.ft.
Jan. 3| O.B.Powell........... 7.5 322 || May 25 | O.B. Powell.......... 9.4 1,
61..... do.oooiiiiiis 7.4 310 27 |..... [ (P 9. 1,750
[ - 4 7.4 307 Pzt I ORI £ R, 9. 1,830
13 |..... {6 £ R 7.6 406 || June 1 |..... {5 1 PN 10. 2,580
16 |..... 6 7.4 320 3..... L6 11.2 4,780
20 |..... e 7.4 353 5(..... R 1.7 5,050
23 ..., do. ool 7.4 366 81..... L [ D 12,1 5,900
26 1..... do. e 7.4 345 10 ..... Ao 12.8 6,940
29 (..., A0eo il 7. 376 13 s 2 R 13.6 9,060
Feb. 2|..... s o 7.3 291 15 f..... do. el 15.0 12, 700
7.2 279 17 ... do.. ...l 15.5 14,100
7.4 -335 19 (.0 Q0nnait 15.8 | 15,900
7.6 430 22 ..... [ 10 T, 15.2 12,800
7.4 328 240..... [ 1 R, 14.5 10,300
7.6 432 2 |.. do..ooe 13.9 9,260
7.4 331 29 |..... do..ooiiii 13.0 7,460
7.6 4237 | July 3 |..... do.aoiiillts 11.5 3,660
8.3 787 71]n-- [ s BN 10.1 1,860
8.2 704 10 9.2 1,200
8.0 592 13 9.1 1,150
8.2 707 16 8.7 921
8.4 696 20 9.1 1,000
8.4 729 24 8.5 870
8.3 743 27 8.3 754
8.0 . 559 30 8.3 707
8.6 896 {| Aug. 21 7.6 274
8.4 779 || Sept. 17 7.7 378
8.6 976 || Oct. 15 7.6 296
Apr. 5 |..... 15 8.5 911 || Nov. 11 7.78 435
7 ]eeen do. e 8.0 589
L N - do.. . 8.4 732 1912,
1. do...iil 8.4 745 || Sept. 8 | Gray and O’Brien......| 2.40 321
141..... do. oo 8.3 679 R. L. Cooper........... 2.60 399 -
16 |..... (6 1 N 8.3 693 || Oct. 8 | Gray and Powers...... 2.80 461
20 |..... do.. ool 8.4 729 J. E. Powers....... ... 2.65 432
22 ... [0 1 8.5 853 (6 T 2.70 445
24 |..... do.. ool 8.7 919
28| ... 0o o il 9.8 2,060
30 |..... (61 PN 9.5 1,780 J.E. Powers........... 2.88 484
May 2 ... do......lLll 9.5 1,820 |! A0unamninnns 2.75 454
6 |..... do.. .ol 10.1 2,390 do..... 3.31 765
9|l do.......l 10.4 2,690 do..... 3.41 | 906
12 |..... [« s 10.9 3,200 do.. 4.35 1,620
14 |..... do.......o..oill 11.2 3,560 do.. 3.55 988
18 |..... [0 11.8 4,080 do......... 3.49 977
20 |..... 16 11.4 3,760 (| Aug. 20 | Gray and Powe 2.17 274
22|10 A0 anennmanininn, 10.1 2,160
a Jce present.
Daily gage height, in feet, of Rio Grande at Embudo, N, Mex., for 1889-1903, 1912-13.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, { Apr. | May. | June. | July. | Aug. |Sept.
1.49 | 8.45{ 9.10(12.04 (12.80 | 9.25( 7.78 | 7.80
1,40 | 9.50 | 9.19 [ 11.84 | 12.94 | 9.05| 7.60} 7.65
1.54 | 8,50 9.2911.61 [ 12.80 | 8.91| 7.69| 7.63
1.63| 8.51{ 9.30|11.58 | 12.37 | 8.74 | 7.64 | 7.62
1.51 | 8.57 | 9.50111.50 | 12.06 | 8.61 | 7.62| 7.61
1.50 | 8.58 | 9.80[11.48 [ 11.92 | 8.51 | 7.60 | 7.60
1.49 | 8.67)10.00 ) 11.60 ) 11.84 | 8.42| 7.60| 7.60
1,46 | 8.71]10.10  11.50 | 11.82 | 8.34 | 7.58 | 7.66
1.54 | 8.78|10.20 | 11.42 | 11.65 | 8.39| 7.59| 7.59
1.45| 8.86|10.10 | 11.27 [ 11.47 | 8.40 | 7.60| 7.57
1.49 | 8.95(10.14 | 11.18 { 11,21 | 8.20} 7.70| 7.58
1.53 | 9.00|10.18 | 11.01 | 10.91 [ 8.22 | 7.71| 7.57
1.47}1 9.04{10.23 | 10.70 | 10.63} 8.09} 7.77| 7.60
1.57 | 9.12{10.16 { 10.73 [ 10.38 { 8.75 | 7.71| 7.65
1.59 ) 9.11 ] 10,13 | 10.61 | 10.35 | 8.18 | 7.66| 7.65
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Daily gage height, in feet, of Rio Grande at Embudo, N. Mex., for 1889-1908,1912-13—Con.
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Dailygageheight, in feet, of Rio Grande at Embudo, N. Mez., for 1889~1903, 1912-18—Con.

Day.

100 ooe

1896-97.

loo......

- TN

L

1897-98.




105

, 1912-13—Con.

f%r 1889-1908,

N w . w
8 NS SD OONGO® ODW0 00000  IeInkebers | COCOO COMHH mHemNm SeRe8 owowne o coolw aBamn
& RERENN SRERN SRR SRR SRR RSN ERERSN NRRAN SRS SRR BERNSN SeSrimN NN

. :

o by

@ CEWWD COROD HBHHDHW aBuam [EaNm REENS OoBRad ~—o0o

< Bododadod oSedraodod rimNNNriS NENENN NNRSEN NSNS SRNNS NN

. uy fird uy

P Bowa® oBamnn ~iaownid AR i i B5C—R WOOmo coiBwd

M 9.99.m.m mmuﬂﬂ H et ot =t NN NRNNSN SN SN NN

3 0

g roown (So0w  oow oBownw vRool renBo 00000 OO ~—

] munuu umwmm scSg ENNNN NENGE SEddN NENSN NSNS

. uwy

o «B82%c BorBo oBwrn Nowod Bucnaa anBoo ~anBo ocwilia
s mmmmm sodsd oSddads SBbdad £adlebld LLbHLS SRS Sl adod

. e

m. 899%0 48%14 OCHROOD WO OOl et i 125“8 88%3% 3%223

< Gbddal SadSg mmunn Gadogodad Wb abal oL bd FLBBE SAFHS

. G

] «Bwow =80l ~owibc e oo8Ba alnBv Bened eBvwoon

El Bodododod ofadedodad o odad of of NN NoCdd ododododod ofababefed  of ofod of of

Feb.

RIO GRANDE.

Jan.

Dec.

’

Nov.

DONNNE Nmman HNooo NOCODO ~RRGD BRHGLN Ieretelvie DD
Sodababod oSobodadod  of od ot ob o NRENN NRENNN NENSN SRS NN
3 0 0w
NN DTN DI OCoD000C 000000000 WRRDD DPRRHRHD 0000 R et
Bobobodod obodadadol ob b ool ol MRNRN NRENSN NNNNN SRR SRR

MY
DIBIVIBIO VWV WHBND RoBoo cocoe coode Scood Rermoo
docds dodas s NENNN NNRREN SN RSdNN NN

Oct.

Day.
1897-98.

Dailygageheight, in feet, of Rio Grande at Embudo, N. Mezx.,

1898-99.

16, e
|

10.. ..
oo
22
23

b .
25,



WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913

106

1912~18—Con.

Daily gage height, in feet, of Rio Grande at Embudo, N. Mex., for 1889-1903,
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RIO GRANDE.

Daily gage height, in feet, of Rio Grande at Embudo, N. Mez., for 1889-1903, 1912~13—Con.
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1912-13—Con.

., for 1889-1903,

WATER RESOURCES OF RIO GRANDE BASIN, 1888—1013

Daily gageheight, in feet, of Rio Grande at Embudo, N. Mex
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RIO GRANDE. 109

Daily discharge, in second-feet, of Rio Grande at Embudo, N. Mezx., for 1889-1903,
1912-13—Continued.

Day. Oct. | Nov. | Dec. | Jan. { Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
749 [ 3,060 | 3,860 | 1,770 | 206 [ 186 | 225
735 1 3,270 | 4,010 | 1,580 284 245 229
3,840 | 4,380 | 1,480 243 189 246
742 | 4,210 | 4,620 | 1,390 567 181 264
749 | 4,420 | 4,760 |.......| 360 | 236 246
850 [ _..... 5,080 |....... 26| 243 )......
324 573 330 842 | 2,670 | 5,750 | 2,640 960 636
260 1 4891 380 944 | 2,870 5,720 | 2,450 | 1,130 | 1,040
320 | 5781 446 968 3,260 | 5,560 | 2,380 | 1,040 6
412 599 496 896 | 3,580 | 5,470 | 2,140 | 1,130 578
465 659 | 539 | 880 | 3,960 | 5,360 | 2,140 | 1, 550
465 683 896 880 | 4,170 | 5,040 | 1,860 920 550
443 615 804 952 | 4,430 | 5,720 | 1,800 880 550
420 599 699 | 1,070 | 4, 4,390 | 1,860 842 550
498 | 537 11,040 | 1,290 | 4,720 | 4,200 | 1,910 | 842 | 550
552 11,020 | 1,400 | 4,950 | 3,830 | 2,080 | 804 | 523
507 [ 5991 904 | 1,530 | 4,980 | 3,740 | 1,860 | 768 | -523
465 790 | 1,640 | 4, 3,840 | 2,020 | 732 | 523
429 344 642 | 2,040 | 4,780 | 3,910 | 1,970 666 496
438 456 | - 561 | 2,550 | 4,820 | 4,000 | 1,800 666 496
433 512 584 | 2,960 | 4,920 | 4,060 | 1,580 666 496
412 537| 5723220 | 4,910 | 4,200 | 1,470 | 636 | 496
388 599 589 | 3,220 | 4,780 | 4,170 [ 1,470 636 496
412 479 615 | 3,050 | 5,100 | 4,404 [ 1,470 636 496
404 615 706 | 2,840 | 5,250 | 4,000 | 1,430 666 496
420 | 642 | 7322770 | 5,470 | 3,910 | 1,330 [ 2,080 | 496
328 659 712)2,82 |5,560 | 3,870 | 1,230 ( 842 ( 523
396 | 670 | 1725|2740 | 5,750 | 3,800 | 1,230 | 768 | 523
380 ( 659 7322560 5,798 (3,540} 1,130 [ 699 523
420 | 594 | 746) 2490 | 5,850 [ 3,335 | 1,040 | 666 [ 523
404 | 512 542540 | 5,860 | 3,350 [ 1,130 | 699 | 523
429 | 438 | 797 {2,780 [ 5,800 | 3,220 | 1,040 | 660 | 523
474 412 819 | 2,770 | 5,930 | 3,220 | 1,040 660 523
537 | 408 768 | 2,770 | 6,010 | 3,160 636 | 523
610 |....... 761 | 2)510 | 6,060 | 3,020 | 0960 | 636 | 496
547 [....... 775 | 2,580 | 6,070 | 2,770 60 636 523
578 |.evnnnn 804 | ... 6,010 |....... 920 636 |......
666 | 578 | 735 732 | 5,820 | 4,720 | 4,130 | 1,300 | 320
666 | 578 1,450 | 732 [ 6,080 | 4,650 | 4,000 | 1,250 | 420
636 | 578 | 1,350 | 732 | 6,340 | 4,650 | 3,800 | 1,300 | 400
636 | 578 | 1,020 | 732 (6,540 | 4,580 | 3,740 | 1,750 | 380
606 | 578| 840 732 |6,600 | 4,460 [ 3,740 | 1,800 | 360
606 | 578 | 840{ 920 6,600 4,260 | 3,480 | 1,750 | 340
606 5501 805] 960 {6,990 | 4,060 | 3,350 | 1,700 | 340
606 | 550 | 805 1,430 | 7,450 | 4,130 | 3,230 { 1,600 | 340
578 550 | 770 | 1,150 | 8,200 | 4,260 | 3,110 | 1,500 | 340
5781 5501 770 | 1,250 | 8,550 | 4,390 | 2,990 | 1,350 | 340
5781 550 770 | 1,650 | 8,420 | 4,780 | 2,870 1 1,200 | 340
578 | 578 735|2,080 ; 7,380 | 5,690 1 2,750 | 1,100 { 320
578 578 735 12,190 | 6,600 | 6,140 | 2,460 | 1,060 320
606 578 735 | 2,240 | 6,500 | 6,280 | 2,190 970 320
60671 578 | 7352630 6,280 | 6,340 | 1,970 [ 880 | 320
606 578 770 { 2,410 | 6,020 | 6,140 | 2,080 805 320
606 | 606 880|252 {5,560 | 5,620 | 1,920 320
578 666 880 | 2,520 | 5,430 | 5,170 | 1,920 840 320
578 | 666! 8402520 | 5,240 | 4,780 | 1,860 | 770 | 320
578 | 606 | 880 | 2,780 | 4,910 [ 4,720 | 1,860 00 | 320
550 | 578 | 925 | 2690 | 5,040 | 5,040 [ 1,700 | 615 | 320
550 578 970 | 2,520 | 5,040 | 5,040 | 1,700 400
550 [ 636 | 1,250 | 2,690 | 4,980 | 5,300 | 1,450 | 490 [ 590
550 | 1,000 | 1,200 | 2,750 | 5,040 | 5,560 | 1,550 | 400 [ 465
550 | 732 | 1,100 | 3,290 | 4,840 | 5,560 | 1,350 | * 360 | 615
550 | 666 | 1,020 | 4,000 | 4,580 | 5,560 | 1,250 | 360 [ 840
550 | 636 | 970 | 4,520 | 4,520 | 5,500 | 1,250 | 340 | 2,020
550 | 636 | 970 | 4,910 | 4,520 | 4,910 | 1,400 | 340 | 1,
550 f....... 925 | 5,240 | 4,580 | 4,580 | 1,350 340 615
578 |..c.n.. 880 | 5,690 | 4,580 | 4,320 | 1,300 | 340 | 380
578 1....... 880 ..... J40l . 1,300+ 3201......




110 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande at Embudo, N.
1912-15—Continued.

Mezx., for 1889-1903,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept
1891-92
) P 225 976 805 515 615 700 860 | 5,360 | 4,720 | 1,400 260 140
2c....- [P 195 970 880 490 565 700 880 | 6,660 | 4,390 | 1,200 300 140
E 1,600 | 925| 840| 515| 490| 770 | 1,020 | 5,690 | 4,130 | 1,020 | 280 | 152
O .| 3,350 925 670 515 490 805 | 1,020 | 5,690 | 4,000 880 260 152
;O 3,170 925 490 | 540 565 880 | 970 | 5,620 | 4,060 805 225 165
[ . 2,930 925 340 465 590 880 | 1,020 | 5,300 ( 4,260 700 210 152
Y S 2,750 880 450 490 565 880 { 1,100 | 4,910 | 4,130 640 195 152
| T veeneann , 520 880 420 515 565 880 | 1,200 | 4,650 | 3,870 615 195 152
| A 2,360 880 380 515 545 925 | 1,350 | 4,390 | 3,940 805 195 152
10, i , 240 840 465 515 540 970 | 1,860 | 4,260 | 4,200 805 210 140
| B S 2,020 840 515 515 540 | 1,060 | 2,190 | 4,130 | 4,130 590 210 152
120 i , 020 840 515 490 565 | 1,150 { 2,870 | 4,130 | 3,870 515 195 152
183 1,920 805 515 540 565 | 1,350 | 3,230 | 4,260 | 3,480 465 195 152
L 1,860 805 615 515 565 | 1,450 | 3,350 1 4,520 | 3,110 465 180 152
) & T 1,750 805 615 575 565 | 1,500 | 3,740 | 4,520 | 2, 420 180 152
16, cieeeeeann 1,700 805 590 | 515 540 | 1,550 | 4,000 | 4,520 | 2,810 440 180 152
b . ,650 935 590 465 540 | 1,500 | 4,320 | 4,460 | 2,810 490 165 152
18, eieeaiann 1,600 700 | 565 465 565 | 1,020 | 4,580 | 4,320 | 2,690 | 515 165 152
19........ [N 1,550 870 | 565 440 | 590 | 1,300 | 4,780 | 4,200 | 2,580 | 515 165 152
P I ,550 670 | 530 465 615 | 1,300 | 4,780 | 4,200 | 2,520 | 380 165 152
2l e 1,500 670 530 465 615 | 1,250 | 4,390 | 4,390 | 2,460 340 155 152
22, i 1,450 670 515 440 615 | 1,250 | 4,000 | 4,580 | 2,410 340 165 152
2. we---| 1,300 670 530 465 640 | 1,100 | 3,610 | 4,780 | 2,410 340 165 152
24 ..., ee.--] 1,200 615 530 515 670 | 1,060 | 3,350 | 4,840 | 2,410 340 165 152
s 1,200 515 530 440 640 § 1,020 | 3,230 | 5,100 | 2,520 340 165 152
26 it 1,150 | 590 515 420 700 925 | 3,740 | 5,430 | 2,300 | 340 165 165
27 s J100| 670 | 5151 490| 00| 880 4,130 | 5,560 | 2,080 | 320 165 | 165
28 iiiieennea..a| 1,100 615 565 490 670 880 | 4,320 ] 5,560 | 1,920 280 165 152
29, iiieerane...| 1,100 735 490 515 670 880 | 4,580 | 5,460 | 1,650 280 165 152
B0, i 1,060 735 465 540 1....... 880 | 4,910 ] 5,170 | 1,550 300 152 152
3 S, 1,020 {....... 575 615 1. ... 880 |....... 4,910 {....... 300 152 ......
1892-93. .
) S 152 260 420 300 400 360 700 | 2,580 | 3,610 440 225 300
) S 152 260 465 300 400 360 770 | 2,460 | 3,740 400 565 260
2 TR . 152 266 490 340 400 420 970 | 2,080 | 3,740 340 565 240
S 152 260 420 340 360 4651 1,100 | 1,860 | 3,740 | 280{ 260 | 340
|- T 165 260 | 380 340 400 465 | 1,200 | 1,750 | 3,740 | 240 | 240 300
[T 165 300 360 340 440 440 | 1,300 | 1,860 | 3,740 | 225 195 260
Toeennn ceeunnenn 165 300 380 360 420 465 | 1,450 | 2,020 | 3,610 195 180 280
- JA R 165 300 261 360 400. 465 | 1,550 | 1,920 | 3,350 195 195 280
L S . 165 300 165 340 420 490 | 1,600 | 1,720 | 3, 195 210 260
10, cieeniinnne. 165 300 300 360 440 515 | 1,500 | 1,600 | 3,610 180 180 260
) N P, . 165 280 280 340 465 440 | 1,450 | 1,500 | 3,740 | 1,150 165 260
120 eeieea.. 165 320 300 340 420 400 | 1,350 | 1,550 | 3,740 225 150 240
1Beriiiiennnnn. 180! 340( 280| 320 465| 420|1,300|2,140!3,610| 165| 140| 225
Mol 195 360 320 300 465 420 | 1,150 | 3,050 | 3, 150 140 240
15, i 195 360| 320, 320| 38 515|1,060)3,800 3,110 140! 140| 225
160 e, 210 360 300 340 360 440 970 | 3,870 | 2,870 140 140 225
| ¥ S, . 210 360 300 340 400 420 925 | 3,980 | 2,520 130 140 240
18...... ceeennen 210 300 320 320 420 440 880 | 4,130 | 2,300 130 165 320
) 210 243 300 300 440 490 970 | 4,780 | 2,190 130 150 280
200 . eieial.. 225 340 300 280 440 515 | 1,060 | 5,100 | 1,970 115 225 280
P2 SN 225 360 320 300 440 | 590 | 1,300 | 5,040 | 1,750 130 | 210 280
220 i, ..l 225 380 300 360 440 | 670 | 1,400 | 4,840 | 1,600 165 | 225 260
. T, 245 380 280 320 420 670 | 1,460 | 4,520 | 1,450 140 185 260
b . | 245 380 | 280 320 420 670 | 1,700 | 4,060 | 1,250 150 180 260
Been.nnn ceeeee.s| 245 360 | 320 640 | 2,300 | 3,680 | 1,020 | 165 195 | 260
26 i feseae 245 280 | 300 565 | 2,460 | 3,480 840 180 195 260
b1 N eeee| 245 260 300 515 | 2,460 | 3,480 735 260 225 400
28 e cesaan 245 320 320 515 | 2,300 | 3,610 670 165 420 440
. 266 340 | 340 515 | 2,190 | 3,420 | 615 140 260 440
30, i wend| 260 400 340 590 | 2,240 | 3,350 540 150 280 420
|23 PO 260 |....... 640 |.......0 3,420 [....... 185 360 |......
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Daily discharge, in second-feet, of Rio Grande at Embudo, N. Mex., for 1889-1903,
: 1912-13—Continued.

Day. Oct. | Nov. | Dec. Jan. Feb. Day. Oct. | Nov. | Dec. Jan, Feb.
1893-94.

320 320 || L : 340 325 300 340

320 320 340 320 320 340

320 320 340 315 320 340

340 320 340 310 320 340

320 320 340 310 320 360

320 320 340 310 320 340

320 320 340 320 320 340

320 320 360 315 320 340

320 320 340 320 320 340

300 320 340 320 320 340

300 300 340 |........ 320 320 340

300 300 340 |. 315 340 340

300 320 340 |. 320 340 340

300 340 340 |. 315 320 [........

300 340 340 |. 320 320 [cemeeunn

340 |........ 310 320 |.onno..

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

340 | 440| 500 | 680 [ 1,650 | 3,070 | 3,350 | 875 | 1,460 | 1,150
340 | 432| 480 | 840 | 1,480 | 4,200 | 3,380 | 960 | 2,020 | 1,020
340 | 492 | 432 | 52| 990 | 2,320 | 3,630 | 365 (1,630 | 948
300 | 452| 420| 660 | 875|1,960|3,980 | 815 1,520 | 890
300| 440 | 420| 60| 692 | 1,570 | 4,010 | 765 | 1,520 | 840
300 | 452 | 420 | 652 | 592 |1,570|4,120| 765]1,460 | 790
300 | 472| 424 | 688 | 735| 1,740 {4,260 | 612 (1,460 | 740
300| 432 | 428| 740 | 948 | 1,680 | 4,290 | 692 11,220 | 700
300 | 440 | 430 | 790 | 1,240 | 1,680 | 4,400 | 1,090 | 1,040 | 672
3000 452 | 432 | &40 | 1,480 | 1,790 | 4,660 | 1,590 | 1,020 | 32
300 | 432| 432| 775 1,650 | 1,960 | 4,912 | 1,410 | 1,000 | 620
340 | 472| 452 725 (2,040 [ 2,320 | 4,080 | 1,520 | '900 | 600
340 | 472 | 472| 7152470 | 2,780 | 4,870 | 1,310 | 1,020 | 580
340| 480 | 460 | 6802980 | 3,150 | 4,590 | 1,270 | 1,810 | 560
380 | 492 | 492 | 672 |3,200 | 3,280 | 4,080 | 1,680 | 1,330 | 540
380 | 512 | 440 | 652 | 3,420 | 3,210 | 3,630 | 1,700 | 1,040 | 520
340 | 552 | 432 | 32| 2,040 | 3,150 | 3,380 | 1,540 | ‘875 | 520
300 | 512| 480 | 660 | 3,490 | 4,190 | 3,040 | 1,380 | 825 | 512
420 | 460 | 512 652 3,840 | 2,510 | 2,780 | 1,360 | . 815 | 512
380 | 472 | 512 | 652 |4,190 | 2,320 | 2,470 | 1,330 | 765 | 528
340 480 512| 660 |4,200 | 2,530 | 2,001,380 | 75| 500
380 | 488 480 | 660 |4,050 | 2780 | 1,680 | 1,520 | 672 [ 500
380 | 512 | 532| 672(3,910| 1,760 | 1,380 | 1,560 | 652 | 500
465 | 492 | 580 | 715 4,010 | 3,020 [ 1,200 | 1,760 | 693 | 660
380 | 472 | 632| 740 (3,59 |3, 1080 [ 1,620 | 692 | 512
340 | 452 52| 003,560 3,110 | 990 | 1,540 | 692 | 540
300 | 480 | 652 | 865(3,420 (3,08 | 948 | 1,740 | 715| 520
300 | 472| 672| 9183,210 (3,150 | 890 |1,540| 790 | 512
300 | 480 |....... 1,040 | 3,020 | 3,280 | 800 | 1,480 | 1,040 | 492
300 | 372 |.Illl 1,240 | 3,150 | 3,310 | 790 | 1,160 | 1,010 | 480
LI 1,410 |....... 3,380 |....... 2,530 | 1,080 |......

100, 480 620 532 580 540 620 | 1,980 | 2,100 210 210 210
o 480 620 540 660 540 660 | 2,100 | 1,870 210 210 210
Y2 480 620 540 700 500 700 | 2,100 | 1,650 210 210 210
B 480 620 540 500 540 700 | 2,100 | 1,430 1,430 210 210
Mo 480 592 552 460 580 750 | 2,100 | 1,330 210 210 210

1,240 210 210 210

1Beevegeneneanse] 4801 552 | 560| 460| 500| 750 (2,100



112 WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Daily discharge, in second-feet, of Rio Grande at Embudo, N. Mez., for 1889-1903,
1912-13—Continued.

Day. Oct. ] Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1895-96.

e eeaeemtacaaaae 480 540 520 500 500 800 {2,100 | 1,160 275 210 210 210

) AN . 4 562 500 500 540 800 | 2,100 | 1,160 240 275 210 210

18 iiiiiiiaaans 480 568 492 500 580 700 | 2,100 | 1,160 240 275 210 210

10 i 480 608 460 460 580 960 | 1,870 | 1,000 240 275 210 210

200 et 460 668 420 460 530 960 | 1, 960 210 310 210 210

b3 S, 460 700 520 460 540 960 | 1,430 900 210 750 275 210

99 LN 460 | 700| 580 | 500| 580| 850 |1.430| 80| 20| 210 | 310 210

= R, 480 700 580 500 540 | 1,020 | 1,430 850 210 500 240 210

24 i 480 700 572 500 580 | 1,160 | 1,430 850 210 460 240 210

P R 480 688 560 460 580 | 1,330 | 1,540 850 210 240 240 210

260 e 500 648 560 460 580 | 1,330 | 1,540 900 210 240 210 210

o7l 500 | 608 572| 500 25| 20| 210

28, i 512 580 562 275 210 275

29, Ll 520 560 | 580 240 | 210 | 345

2| 520 560 560 240 210 580

31l 520 |....... 480 210 | 210 |......
1896~97

............... 1,090 275 500 375 375 465 750 | 3,180 | 7,530 | 1,920 360 3056

2 750 240 500 376 375 512 725 | 3,610 | 7,600 | 1,820 360 305

b2 T 275 240 460 375 390 495 700 | 3,760 | 7,380 | 1,770 360 330

4ol 276 210 460 376 400 495 700 | 4,260 | 6,800 | 1,670 330 305

[ 2 275 210 460 375 410 450 725 | 4,190 | 6,220 | 1,620 317 295

35| 40| 420] 7003,90 | 5,500 1,530 | 305| 285

375 410 410 805 | 3,900 | 4,990 | 1,390 330 285

375 | 410| 410 805 |3,830 | 4,990 | 1,580 | 345 | 285

375 410 465 895 | 3,980 | 4,990 | 1,720 360 285

375 410 495 830 | 4,340 | 4,990 | 1,530 330 285

375 420 450 965 | 4,840 | 5,280 | 1,530 330 305

375 420 512 | 1,070 | 4,840 | 5,350 | 1,580 305 305

375 410 512 | 1,070 | 4,680 | 5,500 | 1,670 305 317

390 410 530 | 1,070 | 4,700 | 5,420 | 1,670 295 305

40| 400| 5121100 | 4,770 | 5,420 | 2,460 | 285 | 305

410 390 530 | 1,240 | 5,060 | 5,350 | 2,040 305 330

410 420 565 | 1,280 | 5,140 | 5,210 | 1,530 330 330

410 410 565 | 1,640 | 5,210 | 4,840 | 1, 317 345

420 410 565 | 2,400 | 5,640 | 4,410 | 1,390 305 360

435 410 605 | 2,460 | 6,370 | 3,680 | 1,130 305 360

435| 00| 6502960 6,880 | 3,400 | 940 | 1,020 | 360

435 400 650 | 2,860 | 6,880 | 3,080 870 305 376

435 410 585 | 3,080 | 6,580 | 2,670 775 305 | -390

435 390 495 | 2,820 | 6,440 | 2,600 630 305 375

435 390 585 | 2,600 | 6,440 | 2,530 535 295 407

400 480 585 | 2,400 | 7,020 { 2,530 495 285 425

375 410 650 | 2,670 | 7,090 | 2,530 495 285 125

375 | 435| 750 3,080 | 7,600 | 2,400 | 442 205| 42

375 [-eenen 835 | 3,180 | 8,740 | 2,270 425 305 460

375 |-.oi.. 865 | 3,080 | 7,460 | 3,180 | 407 | 305 | 460

375 (.00 775 |enn.. L 760 | 375 | 305 |......

606 425 582 660 | 3,470 | 3,320 | 2,260 987 310

560 | 425 | 560 | 725 3,400 | 3,400 | 2,010 | 912 | 310

560 425 537 725 | 3,320 | 3,470 | 1,900 875 310

560 425 537 762 | 2,960 | 4,120 | 1,520 725 310

560 425 582 2,680 | 4,410 | 1,680 725 310

560 | 425| 605| -875| 2,540 | 4,410 [ 1,520 | 725 | 310

515 425 630 950 | 2,470 | 4,260 | 1,460 725 310

515 425 660 950 | 2,330 | 4,260 | 1,790 605 310

515 425 725 987 | 2,200 | 3,980 | 2,260 605 310

515 425 725 | 1,020 | 2,010 | 3,830 | 2,610 560 385

515 425 1,360 | 1,960 | 3,760 | 2,400 425 385

560 | 425 837 |1.790 | 1,790 | 3,470 | 2,470 | 425 | 385

560 425 912 | 1,960 | 1,680 | 3,250 | 3,680 385 385

515| 425| 875 2,130 | 1,620 | 2,820 | 3,830 | 425 | 385

560 | 425 | 837 [ 2,540 | 1,570 | 2,680 | 3,540 | 425 | 385

560 | 425 | 800 | 2,820 | 1,570 | 2,400 | 4,410 | 385 | 385

2 537 425 725 | 3,250 | 1,620 | 2,400 | 4,190 385 385

) 425 | 425 | 660 | 3,400 | 1,790 | 2,680 | 4,700 | 385 | 345

. 2,150 | 1, 495 | 447 690 3,400 | 1,680 [ 3,080 | 4,560 | 385 | 345

20 reiinenn L2000 940 535 ) 425] 4701 7253400 ] 1,620 | 3,540 | 4,190 | 345 | 345

PO
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Daily discharge, in second-feet, of Rio Grande at Embudo, N. Mezx., for 1889-1903,
1912-13—Continued.

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

1897-98,

535 690 | 3,250 | 1,570 | 3,680 | 1,900 | 310 | 310
535 725 | 3,320 | 1,840 | 3,400 | 1,520 | 310 | 310
535 795 | 3,100 | 2,260 | 3,180 | 1,140 | 310 | 310
535 660 | 3,100 | 2,470 | 2, 987 | 310 310
535 660 | 3,100 | 2,680 | 2,470 | 800 | 310 | 310
580 660 .. ... 3,180 |....... 1,100 | 810 |......

345 420 465 535 710 857 510 220 185
265 385 345 465 465 560 710 737 420 220 272 185
265 385 345 535 610 710 710 310 220 255 185

345 385 345 560 535 710 660 710 132 220 290 220

285 385 385 510 510 890 | 1,100 | 1,250 185 272 272 290

48 660 238 238 185 290

310 265 420 |....... 825 400 255 220 185 290

310 310 265 420 |....... 795 400 610 255 220 185 290
310 [....... 265 420 |....... 825 |....... 610 |....... 255 185 |......




114 WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913.

Dazily discharge, in second-feet, of Rio Grande at Embudo, N. Mex., for 1889-1903,

1912-18—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
375 585 465 588 395 | 2,760 915 180 180 245

375 610 465 565 395 | 3,860 820 180 165 245

375 610 465 520 395 | 8,610 820 195 150 245

37 610 465 498 395 | 3,290 765 210 150 210

37 660 465 475 435 | 3,290 685 210 150 228

375 660 465 475 455 | 3,450° 610 210 150 245

3% 610 465 475 475 | 4,210 565 210 150 245

376 610 465 475 475 | 4,750 520 210 150 245

420 560 465 475 475 | 4,940 475 210 150 245

420 560 465 475 475 | 5,410 475 210 150 245

420 |....... 465 475 |eeen... 5,320 |..... .. 210 150 |......

245 280 395 315 400 620 350 | 2,290 | 3,530 532 460 400

245 245 375 315 400 620 375 | 2, 3,130 450 440 | . 380

245 245 335 315 400 620 400 | 3,210 | 2,900 450 380 400

245 245 315 315 400 620 400 | 3,450 | 2,620 350 380 420

245 245 315 298 400 620 400 | 2,690 | 2,360 400 440 400

245 245 315 230 400 650 400 } 2,110 | 2,230 332 420 380

245 245 315 298 400 680 400 | 2,000 | 2,230 315 460 380

245 280 315 315 400 680 425 | 1,880 | 2,230 315 | 1,040 380

245 280 280 315 400 680 450 1 1,880 | 2,480 280 745 500

245 280 280 315 400 620 400 | 1,940 | 2,620 270 590 480

D N 245 280 280 315 400 620 400 | 2,170 | 2,550 260 568 440
120 it 245 280 298 332 350 590 400 | 2,360 | 2,360 260 440 420
18 et 245 280 335 350 350 560 400 | 2,480 | 2,170 240 420 400
B RN 215 280 375 350 350 560 400 | 2,690 | 1,880 240 380 380
15..... ceeeenanan 245 280 395 350 350 560 400 | 2,830 | 1,730 250 440 380
16, 0., eeeno| 245 280 395 350 350 560 400 | 2,900 | 1,580 250 545 340
b Y RO 245 280 395 350 350 560 425 1 2,760 | 1,440 240 420 340
18 iiinnnane eeee| 245 298 395 315 400 560 425 1 2,690 | 1,220 240 420 340
19, ieiian... 245 315 395 315 478 560 425 | 2,900 | 1,080 220 380 320
20 245 355 375 315 500 450 478 | 3,210 | 1,010 230 380 300
21...... ceeeeeann 245 375 355 332 620 400 505 | 3,950 980 230 380 300
221 iiaaeiaaaan 245 395 355 350 650 400 505 [ 4,940 980 220 360 300
P2 T veeed| 245 395 355 350 650 400 505 | 5,410 980 332 340 300
400 560 1 5,030 950 740 360 300

3560 800 | 4,39 860 478 380 300

350 | 1,010 | 3,950 920 640 300

350 | 1,580 | 3,530 830 | 2,110 360 300

350 | 1,880 | 3,530 710 522 340 300

350 [ 1,940 | 3,610 650 460 300 300

375 | 2,110 | 3,610 532 460 320 300

850 [....... 3,610 |....... 460 460 |......

570 450 630 | 1,360 145 160 200

530 480 670 | 1,270 145 160 215

570 500 715 | 1,140 140 160 200

570 500 75 960 140 235 200

515 500 775 880 140 310 200

515 515 810 810 140 410 180

515 530 850 670 140 190 165

515 585 850 600 140 235 165

585 650 875 500 140 200 165

600 670 900 450 140 160 165

620 800 | 1,050 420 140 430 165

570 800 | 1,100 390 140 225 165

530 800 | 1,100 380 140 200 165

550 790 | 1,100 300 140 190 165

530 770 | 1,080 260 145 190 165

500 760 930 240 145 160 1685

500 740 860 230 150 200 165

460 670 860 220 150 180 165

570 740 820 210 150 160 180

630 750 780 200 280 150 215

600 790 710 200 260 160 { 1,050

600 770 640 200 180 175 340

570 770 570 200 165 230 270

540 720 470 190 160 230 240

520 670 420 180 165 410 225




RIO GRANDE.

Daily discharge, in second-feet, of Rio Grande at Embudo, N.
9

1912-13—Continued.

115

Mez., for 1889-1903,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
340 | 380 400 | 420 570 470 610 445 170 165 820 | 225
400 440 420 390 585 440 620 560 160 165 390 225
340 460 400 420 570 410 630 670 150 166 270 230
340 460 420 420 |....... 490 630 780 140 165 225 235
340 | 400 | 440 420 |....... 460 630 900 130 165 225 240
340 ).......] 40| 390 |....... 40 |....... 1,090 j-...... 155 200 1......
225 220 240 | 275 325 | 440 |1,170 | 1,770 | 2,490 | 5,450 672 320
215 220 250 285 2980 380 ( 1,480 | 1,820 { 3,370 | 4,770 645 320
240 220 250 300 260 460 950 | 1,960 | 4,580 | 3,580 562 320
220 220 240 320 290 610 820 | 2,060 | 5,000 | 2,920 480 320
220 220 240 290 290 | 1,000 910 | 2,160 } 5,050 | 2,570 370 320
220 220 250 295 355 | 1,900 720 | 2,200 | 5,250 | 2,210 345 320
220 20| 260 270 | 335 1,660 | 610 2,390 | 5,360 [ 1,860 | 297 [ 320
220 | 220 260 | 280 355 710 630 | 2,540 | 5,900 | 1,550 | 275 320
225 220 245 305 355 730 710 | 2,690 | 6,650 | 1,340 255 320
225 | 220 245| 305| 355| 570 | 740 | 2,800 | 7,070 | 1,240 | 235 | 320
225 230 245 305 380 670 720 | 3,040 | 7,460 | 1,180 235 320
230 310 | 245 205 380 790 760 | 3,200 | 7,740 | 1,150 185 345
230 240 245 360 380 730 660 | 3,380 | 9,060 | 1,150 185 320
235 240 245 300 380 750 680 | 3,500 110,300 | 1,000 200 320
235 230§ 240 360{ 405 790 740 | 3,640 {12,800 [ 1,000 | 200 370
230 230 240 300 330 720 660 | 3,910 (13,500 920 200 370
230 230 240 325 380 800 680 | 4,080 {14,100 890 170 370
230 225 240 300 380 780 760 | 4,040 (14,700 940 170 370
230 230 315 320 405 730 680 | 3,800 {15,900 960 200 | 370
230 230 315 330 430 730 730 | 3,400 |15,300 960 297 370
230 { 235 700 1 2,650 (13,700 980 320 370
230 | 240 790 | 2,160 {12,600 | 1,010 | - 425 ] 370
260 | 240 850 | 2,060 {11,300 | 950 370 370
240 | 260 970 | 1,820 10,300 840 | 507 370
285 | 240 1,280 [ 1,680 | 9,860 | 670 | 370 | 370
250 | 220 1,590 | 1,680 | 9,260 690 370 370
260 | 220 1,850 | 1,740 { 8,560 | 780 | 370 | 370
245 220 2,010 | 1,830 | 8,060 810 397 370
225 225 1,920 | 1,830 | 7,260 | 820 370 370
220 230 1,830 | 1,910 | 6,660 730 345 370
220 |.......] 270 360|.......] 800|....... 1,950 |....... 680 320 |......

Oct. | Nov.| Dec. Nov.| Dec. Day. Oct. | Nov. | Dec.

370 | 320 535 320 480 235

345 | 320 535 320 507 235

345 320 535 320 535 235

320 [ 320 480 320 535 217

320 | 320 397 320 562 200

320 320 | 320 297 579 185

320 | 320 297 275 590 132

320 | 320 345 255 562 120

320 | 345 345 235 535 96

320 | 345 320 235 535 67

...... 35

Day. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13.

1 432 528 562 400 428 452 803 | 1,940 | 1,720 430 258 259

430 570 549 400 421 487 919 | 1,950 | 1,680 3713 256 257

428 | 578 540 | 400| 422| 495|1,120 {1,000 (1,510 | 343 | 257 | 255

420 578 488 400 416 508 1 1,430 | 1,700 | 1,250 324 254 254

427 570 496 400 444 515 | 1,520 | 1,420 | 1,100 300 250 269

447 578 468 390 447 535 | 1,420 | 1,240 957 296 248 270

447 604 | 390 | 390 451 570 | 1,250 | 1,290 | 900 | 289 246 266

461 612 401 390 439 610 | 1,120 | 1,430 958 281 246 282

477 612 468 | 390 47| 653]1,220] 1,510 979 275 244 | 290

500 €04 468 390 437 681 | 1,210 | 1,400 919 302 242 286

5
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Daily discharge, in second-feet, of Rio Grande at Embudo, N. Mex., for 1889-1903,
1912-13—Continued.

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

1912-13.

......] 309 522 612 456 380 437 707 | 1,000 | 1,370 § 1,300 204 241 278
12....... 329 542 612 440 380 435 749 947 | 1,420 | 1,640 269 369 277
13.......] 329 562 620 428 380 428 770 869 | 1,510 | 1,720 259 356 274
H4....... 340 553 612 440 380 440 747 846 { 1,580 (| 2,040 257 255 272
15.......] 348 558 620 440 360 448 750 896 | 1,640 [ 1,990 253 254 272
16....... 356 555 604 448 360 447 624 | 1,040 | 1,590 | 1,850 250 250 276
17..c.... 372 545 562 440 360 160 696 | 1,450 | 1,450 | 1,700 248 255 284
18.......] 380 545 570 409 342 470 711 {1,580 | 1,260 | 1,650 247 256 285

cese-ed] 399 535 578 417 351 478 688 | 1,720 § 1,190 | 1,580 250 310 278

22..... .| 399 489 520 410

280000 se1| ds1| s08| 410 772 (1,830 | 1,060 [ 1,470 | 265 201 649
220000 ssof 477| 519 | 410 787 | 720 | 99 (10330 283| 278 | 409
2.0 301| d4s0| 562| doo 773|1,610| 931 | 1,140| 273 | 279| 345
..ol 399 45| 59| 400 684 | 1,550 | 1,000 | 984 | 320| 284| 350
27,0000 396 | 445 | 508 400 646 [ 1,420 | 1,200 | 857 | 344| 274| 340
2800000 a27 | 48| 468| 390 664 | 1,350 | 1,520 | 740 318 | 272 | 340
29,000 434 a42| 28| 390 683 | 1,410 | 1,490 | 648 | 286 | 20| 338
30....00 432 440 468 390 675 (1,730 | 1,660 | 525 | 273 | 268 336
31, a8 ... 400 ns (... 1720 |....... 264 | 264 |......

Note.—Daily discharge determined as follows: 1889 to 1894, from a rating curve that is not well defined
on account of shifting channel and any single estimate may be 10 per cent or more in error,but these errors
are compensating; 1895 and 1896, from a rating curve somewhat better defined than that for 1889 to 1394;
1897, from three fairly well-defined rating curves, the first used from Jan. 1 to Apr. 18, the second from
Apr. 19 to Aug. 21, and the third from Aug. 22 to Dec. 31; 1898, from a rating curve not well defined above
1,000second-feet; 1889, from a well-defined curve. Estimates for 1900 and 1901 have beenrevised. Those for
1900 are based on'a rating curve well defined below 3,500 second-~feet; those for 1901 are based on two well-
defined rating curves, one used from Jan. 1 to July 27, and the other used for the remainder of the year,
Daily discharges for 1902 and 1903 were furnished by the International Water Commission and are based
almost directly on the discharge measurements. Daily discharge for 1912 determined from two iairlX well-
defined rating curves, and that for 1913 from a curve well definéd except for the period Mar. 17 to Apr. 1,
when the indirect method for shifting channels was used. The daily values for 1913 represent the mean
of 24 hourly discharges and not the discharge obtained from the daily mean gage height.” Deec. 21, 1912, to
Jan. 17, 1913, estimated on account of ice.

Monthly discharge of Rio Grande at Embudo, N. Mex., for 1889-1903, 1912~13.

Discharge in second-feet. - Run-off N
Month. (fotal in ool
Maximum.| Minimum. | Mean. | 2Cre-feet). | 0%
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Monihly discharge of Rio Grande at Embudo, N. Mez., for 1889-1903, 1912-18— Contd.

Discharge in second-feet.

Run-off

Month. (total i[4S
Maximum.| Minimum. | Mean, | 2cre-feet).
606 523 562 34,600
699 550 616 36,700
660 636 648 40,000
666 550 586 , 000
1,000 550 616 34,200
1,450 735 917 56, 400
5,690 732 2,370 141,000
8,550 4,520| 5,960 | 367,000
6,340 4,060 5,040 300, 000
4,130 1,250 2,360 145,000
1,800 320 9 57,400
2,020 320 469 27,900
8,550 320 | 1,760 | 1,280,000
OCtober . .. e 3,350 195 1,680 103, 000
976 515 778 46, 300
880 340 553 34, 000
615 420 497 , 600
700 490 596 84,300
1,550 700 1,050 64, 600
4,910 860 | 2980 | 177,000
6 4,130 | - 4,890 | 301,000
4,720 1550 | 3,150 | 187,000
1,400 280 58| 33100
300 152 191 11,700
165 140 152 9,040
6, 660 140 1,420 | 1,030,000
October. ..o o 266 152 202 12,400
317 18,900
324 19,900
332 20,400
415 23,000
501 30,800
1,440 85,400
31201 192,000
2530 | 151,000
226 13,900
230 14,100
287 | 17100
827 | 599,000
363 22,300
2330 19,600
320 19]700
318 19,600
330 18,300
[ 70) o7 1,400 261 679 41,800
340 261 299 17,800
465 300 338 , 800
552 432 475 29,200
672 420 503 27,900
1,410 632 759 46,500
4290 502 | 2,540 | 151,000
4,290 1,570 2,680 165, 000
14,980 90| 3 180,000
20530 612 | . 1,340 82,100
2,020 652 1, 66,400
1,150 480 636 | 37,800
4,980 261 1,200 866, 000
572 460 494 30,400
700 540 611 36,400
580 420 534 32,800
700 460 532 32,700

e Estimated.
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Monthly discharge of Rio Grande at Embudo, N. Mez., for 1889-19083, 1912-18— Contd.

Discharge in second-feet.

Run-off
Month. total in fa‘éc}‘,l'
Maximum. | Minimum. | Mean, acre-feot).
660 460 551 31,700
2,100 580 957 8, 800
2720 1,240 1,800 107, 000
2,980 850 | 1,600 8, 300
1,020 210 367 21, 800
1,430 210 299 18,400
310 210 249 15,300
580 210 228 13,600
2,980 210 685 497,000
(0107 1,090 276 349 21,500
660 210 , 500
380 414 25, 500
435 375 394 24,200
480 375 408 22, 700
865 410 561 34, 500
3,180 700 1,700 101, 000
8,740 3,180 5,440 335,000
,600 2,270 , 62 275,000
2,460 375 1,270 78,300
1,020 285 8 , 800
460 285 344 ,
8,740 210 | 1,350 | 982,000
L0017 o7 2,150 495 1,540 , 600
NOVEIMDOT e . e e e e e e e 1,440 745 1,140 67,700
D TS 1 745 460 551 5 900
385 488 30, 000
660 425 471 , 200
912 537 695 42,700
3,540 660 | 2,240 | 133,000
3,470 1,520 ,150 132, 000
4410 2400 | 3,480 | 207,000
4,700 800 | 2,570 | 158,000
987 310 478 29,400
385 310 338 20,100
4,700 310 1,350 975,000
345 265 17,400
425 285 357 21,200
385 265 339 20, 800
560 375 470 28,900
560 420 481 26, 700
1,030 465 761 6, 800
1,550 660 | 1,090 > 900
1,400 610 58,800
560 | . 65 249 14,800
660 185 297 18,300
290 185 236 14, 500
685 185 309 18, 400
1,550 65 486 352,000
OCLODOL « e e veeee e e eaeanns 420 290 356 21,900
November.. 660 420 31, 800
610 420 478 29, 400
520 355 453 27,900
475 475 475 26, 400
74 475 628 38, 600
520 305 467 27,800
5,410 475 | 2,410 | 148,000
5,220 475 | 2440 | 145,000
180 281 17,300
210 150 173 10,600
395 150 248 14,800
5,410 150 7451 540,000
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Monthly discharge of Rio Grande at Embudo, N. Mezx., for 1889-1903, 1912-18—Contd.

Dischar; -feet.
ge in second-feet Runoff |, -
Month. (total in nfcy'
Maximum. | Minimum. | Mean, | 3Cre-feet).
280 245 252 15, 500
475 245 324 19,300
395 354 21,800
400 280 343 21, 100
650 350 466 25,900
680 350 518 31,900
2,110 350 652 38,800
5,410 1,880 3,130 192,000
3,530 532 1,720 102, 000
2,110 220 407 24,
1,040 300 451 27,700
500 300 359 21,400
5,410 220 748 542,000
480 300 331 20, 400
460 340 357 21,200
500 360 425 26,100
460 390 430 26, 400
585 462 25,700
630 410 532 32,700
800 450 661 39, 400
1,100 420 798 49,100
1,360 130 440 26,200
280 140 158 9,720
820 150 246 15,200
1,050 165 228 18,600
1,360 130 422 306,000 | -
October. . 260 215 231 14,200
310 220 231 13, 700
315 240 264 16,200
January. 375 270 317 19,500
Februar; 455 290 375 20, 800
1, 380 788 48, 400
2,010 610 987 58,700
4,080 1,680 2,570 158,000
15,900 2,490 8,970 534,000
5,450 670 1,510 92,600
672 170 334 20, 500
370 320 348 20,700
15,900 170 1,410 | 1,020,000
370 320 323 19, 900
590 320 434 25,800
535 35 283 17,400
September 8-30........... e eeeeassetaosasaaaannnan 434 309 373 17,000 | C.
1912-13.
October ... 562 420 484 29,800 | C.
620 428 564 , C.
562 390 440 27,100 | C.
432 342 387 23,800 | C.
497 416 450 25,000 | A.
787 452 661 ,600 | A.
L 1,840 803 1,350 80,300 | A.
1,950 931 ,420 87,300 | A.
2,040 525 1,310 5000 | A.
430 247 289 17,800 | A.
369 241 276 17,000 | A.
cereacecscenccnrreerasacnnn 649 254 307 18,300 | A.
2,040 241 662 479, 000

NoTE.—~With the exception of Dec. 21, 1912, to Jan. 17, 1913

computed as for open channel conditions. (See footnote to daiiy gage heights.)

the flow for the winter months has been
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RIO GRANDE NEAR BUCKMAN,1 N. MEX.

Location.—At the Denver & Rio Grande Railroad bridge, at the head of White Rock
Canyon, 4 miles above Buckman, 2 miles below the Indian village of San Ilde-
fonso, about sec. 18, T. 19 N., R. 8 E. The nearest stream is Tesuque Creek,
which enters near San Ildefonso. There is an arroyo just above the station,

Records available.—February 1, 1895, to December 31, 1905; June 23, 1909, to
September 30, 1913,

Drainage area.—Not measured.

Gage.—Automatic recording gage installed in June, 1910. The original gage was
located on the left bank, 180 feet above the bridge. On March 30, 1904, avertical
staff gage was established at the bridge at a datum 2.02 feet higher than the original
datam. The datum of the present gage is the same as that of the gage established
in 1904.

Channel.—Shifting, as a result of scour and fill of sand on lava bowlders.

Discharge measurements.—Made from car and cable originally located near the
gage, but moved 3 miles below the gage in 1910. No diversions or important
tributaries between the two points.

Winter flow.—Only slightly affected by ice.

Diversions.—Between Embudo and Buckman the bottom lands in Espanola Valley
are irrigated extensively. In 1896 W. W. Follett, of the International Water
Boundary Commission, reported that ditches having a capacity of 406 second-feet
diverted water from the Rio Grande between the two points.

Accuracy.—Prior to the flood in October, 1911, conditions were favorable for accurate
results, but the flood caused considerable change which was not fully covered by
field work. Thus the estimates from October, 1911, to May 1, 1912, can not be
considered better than fair. The records thereafter can be considered good.

Cooperation.—Station maintained in cooperation with the State engineer during
1912 and 1913.

Discharge measurements of Rio Grande near Buckman, N. Mex., in 1895-1905, 1909~1913.

Gnge Dis- Gage | Dis-
Date. Hydrographer. heig%xt. charge, Date. Hydrographer. height. | charge.
1895. Feet. | Sec.-ft. 1898. Sec.-ft.
Feb. 1 4.6 652 || May 19 2,670
Apr. 19 9.8 5,170 || Sept. 17 269
ay 11 8.0 4,250 || Oct. 7 258
June 5 9.1 6, 690 29 368
July 23 6.6 2,100
Aug. 21 5.5 933 1899.
Sept. 10 5.1 739 || Apr. 6 978
Oct. 24 4.9 620 || Sept. 2 110
Nov. 30 4.9 639 || Oct. 24 482
1896. 1900.
4.1 263 || Apr. 9 6.0 830
4.7 401 20 5.7 666
5.07 493 || May 22 9.8 4,730
5.1 594 29 10.2 6,180
10.0 6, 030
8.4 3,260
4.9 6.35| 1,100
5.83 5.5 663
10.5 4.1 158
8.8 5.0 356
7.2 5.1 464
5.9
5.2
4.8 57 934
4.2 5.4 670
5.7 7.4 2,380
5.2 4.7 233
6.1 6.0 1,250
7.0 6.1 1,250

a Approximate.

11In earlier reports this station was designated as near Rio Grande, San Ildefonso, and Watertank.
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Discharge measurements of Rio Grande ncar Buckman, N. Mex., in 1895-1905,
1909-1913—Continued.

Gage Dis- Gage Dis-
Date. Hydrographer. h eiz“ilt. charge, || Date: Hydrographer. height. | charge.
Feet. | Sec.-t. Feet. | Sec.~ft.
5.25 624 5.0 403
5.3 647 4.7 278
4.6 299 4.7 295
5.056 447 4.9 399
4.9 358 4.6 273
4.9 385 4.5 276
4.9 431 4.4 245
5.3 575 4.8 347
4.8 320
4.8 335
5.0 484 4.4 264
5.05 485 4.6 267
5.3 518 4.7 337
5.3 519 4.7 282
6.7 | 1,240
7.5 | 1740
7.9 2,250 4.7 337
7.5 1,950 4.8 362
7.6 2,190 4.8 335
6.5 | 1.330 48 346
6.6 | 1,400 48 368
6.5 1,160 4.8 371
6.6 1,270 4.8 361
63 | 1110 5.0 430
6.7 | 1200 49 364
6.7 | 1390 5.0 36
6.1 895 4.8 333
5.6 633 5.0 425
5.2 516 5.1 452
7.4 | 1,80 49 338
6.6 | 1560 5.4 636
6.6 1,450 5.2
5.8 857 5.0 382
5.5 672 7.9 2,630
5.0 421 5.9 929
4.7 332 7.4 | 1,02
43 180 7.3 | 1,78
4.0 123 6.3 1,090
3.0 85 5.9 844
3.6 71 6.0 854
3.5 62 6.3 T o34
3.6 78 6.4 | 1,230
3.8 125 6.4 | 1,260
3.8 93 11.4 9,270
38 110 70 | 1720
5.0 419 6.5 1,300
5.0 416 6.7 | 150
43 208 7.4 | 2200
4.0 112 7.1 1, 950
42 148 6.9 | 1,760
47 233 75 | 2130
6.15 2,010 7.0 1,770
4.6 241 7.9 | 27130
43 172 89 | 3770
3.9 106 0.1 | 440
81 | 2850 9.1 | 4650
6.0 848 8.9 4,370
4.5 232 9.6 5,620
4.1 150 10.3 6,740
4.1 139 1.0 8,570
3.8 85 1.2 8,650
4.0 117 10.8 6, 850
3.8 122 9.6 | 560
10.7 | 6,590 8.8 | 450
47 309 86 | 439
4.7 250 87 | 4540
4.6 255 87 | 4600
4.7 325 2 9.6 6,470
47 276 1 0.2 | 7110
4.7 265 6 10.5 7,790
a7 294 9 2.2 | 11700
47 276 12 12,0 ’ 64
4.7 268 16 12.6 15,400
46 266 18 |- 12.6 !
47 285 2| 125 | 15,100
47 289 23 L4 | 13900
4.7 264 25 10.8 12,300
4.7 261 27 10.5 11,500
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Discharge measurements of Rio Grande near Buckman, N. Mex., in 1895-1905,
. 1909-1913—Continued.

Gage Dis-
Date. Hydrographer. height. | charge.
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Hydrographer. hei
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e Gage height taken from automatic gage chart,

b Gage height affected by ice.

Nore.—Beginning with 1904, gage heights refer to a new datum. Measurements during 1909 were made

from the railroad bridge and are liable to error.

Daily gage height, in feet, of Rio Grande near Buckman, N. Mez., for 1895-1905,

1909-1913.

Day. Oct. | Nov. [ Dec. | Jan. Mar. | Apr. | May. | June. { July. Sept.
6.15]| 6.75| 8.8 | 875 595| 6.65| 58
5.9 6.5 8.6 9.0 5.95| 6,55} 5.8
5.9 6.35| 8.2 9.3 6.0 6.45 | 5.55
5.4 6.3 7.9 9.3 . 0 6.30 | 5.55
5.3 6.4 7.7 9.2 5.75 | 6.45| 5.45
5.4 6.35 | 7.4 9.0 5.7 6.45 | 5.35
585 6.4 7.25 | 8.9 5.6 6.7 5.35
57| 6.25| 7.25 | 8.9 5.7 6.65 | 5.30
575 | 6.9 7.5 1 9.2 5.65 | 6.9 5.25
5.8 7.4 7.65 | 9.3 6.3 6.3 5.15
5.8 8.0 8.0 9.3 6.8 6.0 5.1
5.85| 8.55{ 8.5 9.25 ) 7.6 6.55 | 5.0
5.45| 9.1 8.8 9.25 | 6.7 6.35 | 5.0
5.4 9.7 8.55 | 9.2 6.7 6.65 | 4.95
5.251. 9.45] 8.651 9.0 6.6 6.85-1 4.9
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1909-1913—Continued.
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RIO GRANDE,

1909-1913—Continued.

Daily gage height, in feet, of Rio Grande near Buckman, N. Mex., for 1895-1905,
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Daily gage height, in feet, of Rio Grande near Buckman, N. Mex., for 1895-1905,
1909-1913—Continued.
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, N. Mex., for 1895-1905,

RIO GRANDE.

Rio Grande near Buckman

1909-1918—Continued,

, in

feet, of

Daily gage height
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Jor 1895-1905,
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1909-1913—Continued.

WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913.
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Daily gage height, in feet, of Rio Grande mear Buckman, N. Mex
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1
, N. Mez., for 1895-1905,

RIO GRANDE.

Grande near Buckman

0
1909-1913—Continued.
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130

, N. Mezx., for 1895-1905,

inued.

Grande near Buckman,
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Daily discharge, in second-feel, of Rio Grande near Buckman, N. Mex., for 1895~1905

1909-1913.
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RIO Gl"\',ANDE. 131

Daily discharge, in second-feet, of Rio Grande near Buckman, N. Mex., for 1895-1905,
1909-1918—Continued.

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
5, 1,340 [ 1,800 | 880! 655
5,140 [ 1,120 1 1,670 | 940 655
5,030 | 1,200 | 1,670 | 1,040 | 630
4,720 | 1,250 | 1,490 | 1,200 | 630
5,360 | 1,160 | 3,330 | 1,200 { 630
6,060 ...--..] 4,430 | 1,200 |......
4,820 {1,680 | 200 | 280 | 310
4,250 {1,680 | 310 270 | 290
4,070 | 1,440 | 310 270 | 290
4,250 | 1,210 | 310 | 255! 270
4430 ] 1,010 200| 255| 270
46201 7651 310 2551 290
5,030 705) 270| 240 20
5,250 | 645 270 240 270
5,030 540| 270 240| 255
3,000 490| 255| 240| 330
3,410 400 255 240 375
3,000 3715] 255 2251 510
2,790 375 240 330
2,640] 350 590( 225| 330
2,490 350 310| 225 310
2,070 310 375| 225| 290
1,940 310 490| 225| 290
1,680 200 400( 225| 440
1,320 765 | 225 | 310
1,320f 200( 440 225| 350
1,210 270 540 225| 850
1,110 270 | 765| 210 330
1,110} 270 | 645| 210| 330
1,210 255 540 310 350
1,320 255| 400| 255 330
1,680] 310| 400 240 310
1,810 f 270 350 | 255| 290
1,810 270 310| 255 310
1,810 200 | 255 | 765
1,040 200 310| 255 590
1,680 J....... 310 | 270 |--....
1,300 | 8,500 {10,900 | 2,480 | 370 | 320
1,300 | 9,700 10,900 | 2,220 | 300 | 260
1,200 |10,500 {10,200 | 1,980 | 100 | 835
1,250 [11,900 {10,200 | 1,860 | 540 | 200
1,200 (11, 8,080 [ 1,860 | 370 | 260
375] 400 490} 290] 550 | 610]1,980 | 9,580 | 7,900 [ 1,860 | 540! 260
350 3757 540| 490| 550 610 3,320 9,220 | 7,300 | 1,740 | 420 | 460
540 | 375| 540 450 550 | 630 3,640 9,820 ) 7,060 | 1,740 | 420 | 350
490 | 400 590{ 430| 530 1,000 | 2,480 |10,700 | 6,820 | 1,620 | 420 | 575
540 | 400| 590 | 490} 550 2,380 [11,000 | 7,060 | 2,040 | 420 | 820
4401 400 590 | 5501 5500 790 | 3,010 {11,700 | 7,300 | 2,100 | 420| 745
400 540| 540] 5701 510 | 710 | 3,320 [11,100 | 7,540 | 2,100 [ 420 | 1,060
40! 590{ 5901 5501 550 710/ 3,640 |10, 7,780 1 1,920 | 840 | 1,320
490 | 590 | 590 510| 570 | 690 | 3,640 {10,900 | 7,900 | 1,860 | 300 | 2,360
540 | 500 | 540| 570| 510 630 [ 4,370 {10,800 | 7,780 | 1,980 [ 280 | 9
5401 500 540| 570| 470 | 820 5,500 [11,000 | 7,180 | 2,100 | 200 | 650
40| 590 590| 490| 510 ) 1,050 | 5,620 {10,700 | 6,340 | 3,190 | 1,260 | 525
400] 590 540f 430! 530| 860 | 6,580 {10,400 | 5,740 | 3,190 | 680 | 550
440!t 5900 490 410! 5501 8201 7,180 15,300 | 5,380 | 2,280 { 550 | 575
400 | 590 | 440 390| 570 | 860 | 7,660 |15,100 | 4,360 [ 1,800 | 420| 600
8,020 [13,780 | 3,910 | 1,440 | 380 | 600
7,900 {13,500 | 3,580 { 1,080 | 680 | 600
8,380 {12,700 | 3, 900 | 480| 650
7,660 |11,600 | 2,110 [ 900 | 440| 710
7,540 111,100 1 2,970 | 7801 400{ 710
7,780 {11,900 | 2,480 | 600{ 350 | 710
9,220 |11,900 | 2,600 | 395( 290] 45
9,220 |12,100 | 2,830 | 320 | 260
8,260 {12,100 | 2,620 | 260 | 260 | 780
8,260 (11,900 | 2,550 | 240 | 680 | 780
5 SRR ' S FOSUNORE SUDROIOL S-'t § IDRURLI 14 I T 12,600 |....... 2001 350 1......




132 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near Buckman, N. Mex., for 1895-1905,
1909-1913—Continued.

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May. | June. { July. | Aug. { Sept.
625 340 340 630 475 | 7,060 | 4,340 | 1,520 500 265
625| 340| 340| 560 | 425 5,380 4,340 1,090| 500| 290
575| 340 320| 500 425 5,140 4,100{.1,090 | 380 | 320
460 400 320 500 500 | 4,340 [ 4,100 930 305 750
460| 450 360| 560| 530| 4,100} 4,680 [ 1,040] 290| 670
460 380 360 595 630 1 3,440 | 5,140 835 290 630
215 400 400 790 | 3,110 | 4,220 | 3,000 270 235
650 400 425 560 790 | 3,110 | 3,880 | 2,800 | 2,070 230
650 360 450 595 930§ 3,110 | 3,880 | 3,830 | 2,450 230
710 360 400 630 1,330 3, 3,880 | 2,160 | 1,750 | 475
710 380 380 750 | 2,350 | 3,220 | 3,880 | 1,990 { 1,040 425
745 475 400 7 3,220 | 3,330 | 3,770 | 1,670 710 340
460 | 4251 425 | 750 | 4,220 | 3,330 | 2,660 | 5,020 | 560
460 320 400 750 | 4,220 | 3,660 | 3,660 | 5,500 475 270
420 | 320 425 59 5,020 (3,830 | 3,220 | 5,620 380 [ 270
460 290 450 530 | 5,140 | 3,440 | 2,250 | 6,5%0 255 270
650 | 200 | 475| 42516,700 | 3,220 | 2,560 | 5,980 [ 475 | 270
550 320 560 475 | 7,540 | 3,110 | 2,560 | 4,560 560 270
525 290 530 560 | 6,820 | 2,890 | 3,330 | 4,340 475 270
550 290 500 560 | 6,940 | 2,670 | 4,100 | 4,800 425 270
525 | 200| 530 500|6,940 | 2,350 | 4,450 | 3,990 | 380 [ 270
420 [ 290| 500| 475 6,820 2,070 | 4, 2,560 | 340 { 270
350 305 450 | 6,940 | 2,250 | 3,660 | 2,160 320 270

500
460 320 475 400 1 7,540 | 1,750 | 4,910 | 1,990 320 270 |
500 320 530 425 | 7,780 | 1,830 | 4,340 | 1,520 | 2,250 270

7,000 | 1,010 | 4,340 [ 1,210 | 450 | 270
7,780 [ 2,160 | 3,440 | os0| 320 | 270
300| 30| 630 | 450 8,020 | 2300 | 3440 | 8| 360 | 210
7

500| 400 |....... 4 7780 | 2,560 | 2,560 | 595] 320 260
550 | 450 |.--iooo 475 | 7,540 | 3,330 | 1,910 | 595 | 270 | 260
550 | 360 |--..- 500 {....--- 3770 |- oo 530 5 ...

320 500 440 | 610 | 935{%,110 [ 3,440 | 280 420 220 |8,260
360 | 500 | 560 | 420| 670|1,270 | 4,100 | 3,550 | 295 | 440 210 | 1,830

360| 500 | 595| 420| 640 1,590 | 5,260 | 3,000 | 255 |.4,450 | 180 | 935

360 | 500 630 420! 670|1,450 | 5,620 | 2,450 | 242 | 2,250 1 190 [ 640

340 | 500 560| 440 | 640 1,520 | 5620 2,160 | 230 | 1,450 | 180 | 535

340 | 500 | 670 | 440 | 670|1,450 | 4,800 | 2,160 | 210 | 810| 170 | 485

2 360 | 560 | 630| 420| 670|1,390|4,220|2,160| 190 | 560| 150 | 535
23 360 | 560 | 560 | 420 670| 1,330 |4,340 | 1,500 | 190 | 560 | 135 | 420
2 340 | 560 | 560 | 420| 705 1,270 | 4,450 | 1,3 560 | 485 | 115 | 440
25 360 | 630 | 560 440 890 1,330 4,680 (1,210 230 535 127 | 400
2 360 | 790| 560| 460 | 670|1,670|5,020|1,210| 295| 510 120 | 360
27 360 | 790 | 560 | 510| 670 1,990 | 4,800 [ 1,040 | 255| 60| 110| 360
28 360 | 1,000 | 560 ;910 5000 | 230 | 585 | 115{ 425
29 360 | 1,090 | 560 »830 190 | 420] 110| 425
30 1,150 | 475 ) 890 | 220 440 100| 295
31 360 [..oo... 450 810 |...-... 1,150 | 100 |-.....

U GO DI




RIO GRANDE, 133

Daily discharge, in second-feet, of Rio Grande near Buckman, N. Mex., for 1895-1905,
1909-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1899-1900.

[} 440 | 640 420 580 | 1,000 | 890 | 1,900 | 5,100 580 180 | 670
40| 670 | 53| 6256| 625 925 800 | 1,860 | 4,650 480 180 | 6,030
420 705 610 580 625 830 830 | 1,740 | 4,400 440 180 | 1,830
400 705 775 645 536 830 890 | 2,070 | 4,000 460 | 220 | 1,030
380 705 640 420 | 830 | 860 |2,350 3,930 390 260 7
360 740 535 | 600 500 | 830 745 | 2,700 | 3,850 330 370 | 530
360 705 485 520 600 | 1,000 720 | 3,170 | 3,550 315 200 610
360 705 610 625 580 | 1,070 695 | 3,350 | 3,150 300 180 690
340 705 | 610 600 600 | 1,240 | 7201 3,350 | 2,730 | 260 170 610
340 | 980 | 485 | 645| 600 1,430 | 800 |3,230 | 2,080 | 230 | 180 | 460
420 810 360 645 600 | 1,200 | 800 | 3,060 | 1,980 200 170 410
420 850 460 645 535 | 1,130 745 | 2,840 | 1,680 200 160 370
440 810 610 600 535 | 1,090 745 | 2,740 | 1,520 180 160 390
400 810 75 565 565 960 695 | 3,600 | 1,280 180 160 425
440 810 705 550 600 800 695 1 4,600 | 1,100 160 160 425
460 | 810 610 | 580 600 | 800 670 4,320 1,030 170 160 390
485 810 560 625 580 800 (1, 4,600 970 160 160 350
485 890 640 625 565 745 | 1,240 | 4,600 | 1,130 170 130 350
485 890 670 600 625 745 | 1,070 | 3,900 810 130 330
510 8% 640 625 720 | 1, 3,980 840 180 130 330
510 850 | 640 600 600 | 695 925 | 3,980 740 | 200 110 330
560 850 610 600 670 645 830 | 5,000 6 180 110 330
560 850 610 580 | 645 695 960 | 5,150 | 580 180 110 370
560 810 640 645 | 1,170 | 7,500 510 170 |, 110 370
535 810 670 600 | 1, 7,250 780 180 110 370
535 |oueonnn 755 ceveess]| 7,800 |.......] 180 110 |......
370 420 500 [ 330 420 850 420 | 6,000 | 4,650 675 | 1,100 745
370 380 500 | 255 490 890 450 | 7,080 | 4,210 640 505 480
410 380 500 255 490 450 | 6,380 | 3,650 710 480 380
410 380 520| 305| 420|1,150| 530 5,150 | 3,450 | 580 1,400
370 400 | 480 | 330 450 | 1, 530 | 4,490 | 3,260 580 | 1,530 745
370 400 480 330 490 | 1,020 530 | 4,140 | 3,000 530 | 1,320

380 | 520 420 490 530 | 4,220 | 2,870 | 530 | 1,190 | 610

350 400 540 490 570 890 490 | 4,220 | 2,640 505 | 1,910 455

350 | 380 | 520 490 | 570 | 1,020 | 610 | 4,140 | 2,640 | 430 2,000

330 | 380 | 570 330 490 | 8 570 | 4,140 | 2,750 | 430 710 | 2,130

330 400 570 360 | 49| 890 | 690 4,070 | 2,690 405 710 890

320 380 540 360 490 730 570 | 4,140 | 2,640 | 340 640 610

320 380 540 305 490 690 570 | 4,000 | 2,430 340 580 565

340 380 520 420 490 610 730 | 5,040 { 2,170 315 505

400 | 360 500 360 530 610 935 | 5,260 | 2,080 | 340 | 610 455

400 | 380 420| 530 | 5301,020|5,38 | 2,00| 610| 70| 405

420 360 440 360 | 490 | 850 ( 1,100 | 4,840 | 1,910 340 745 380

400 ( 360 | 380 420 490 | 810 "935| 4,840 | 1,780 320 610 360

400 380 460 360 570 850 936 | 5,040 | 1,570 280 | 1,870 380

400 440 440 330 | 1,060 | 690 890 | 5,150 | 1,440 [ 280 | 2, 360

380 | 480 | 480 | 330[1,150 | 690 1,100 | 6,500 | 1,440 | 300 | 710 | 360
4201 500 480 | 330 | 1,150 690 | 1,360 | 8,000 | 1,440 555 455

440 420 | 1,150 730 | 1,830 } 7,800 | 1,400 430 360 280

380 490 610 | 1,910 | 7,420 | 1,320 455 930 300

360 490 | 890 610 | 2,340 | 5,150 | 1,320 | 1,320 580 | 320

380 490 | 890 530 | 3,190 | 5,150 1 1,190 | 1,320 455 280

440 570 810 490 | 3,930 | 4,740 | 1,150 | 2, 580 300

420 530 | 935 490 4,740 | 1,100 | 1,020 280

420 L7 (VN 450 | 4,070 | 4,560 | 935 | 2,120 455 280

420 490 | ... 420 | 4,840 | 4,560 | 815 | 1,700 400 | 280

400 | 360 |....... 390 |.......] 4,650 |....... 1,700 | 1,230 {......

530 480 475 495 510 | 1,160 | 1,530 65 420 220

530 485 475 490 | 540 | 1,140 | 1,530 70 155 210

480 | 475 490 [ 610 | 1,160 | 1,340 65 135 190

480 490 470 490 610 | 1,200 | 1,120 60 125 150

530 490 475 490 1,200 | 1,010 60| 650 150

490 475 480 1,130 830 70 | 1,130 115

640 485 475 480 | 980 | 1,130 800 70| 235 155

555 485 485 485 | 1,370 | 1,150 740 70 | 280 150

480 485 485 485 | 1, 1,210 650 140 200 115

430 490 485 510 ! 2,100 ' 1,210 500 350 155 105




134 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913,

Daily discharge, in second-feet, of Rio Grande near Buckman, N. Mezx., for 1895-1905,
1909-1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
455 | 4s0| 80| 490| 485| e35(2,500|1,300| 450| s0|1,600| 85
455| 530 | 05| 480 | 485| 635|320 |1670| 400| 85| '940! 100
430 | 555| 3%0| 4s0| 485| 5602600 |1s20| 00| 95| 340 100
405| 505| 340| 485| 480| 560|230 |1)490| 400| 80| 30| 100
360 | 480| 260| 485| 480| 510|188 |1)350| 340| 75| 220| 110
380| 430| 260| 485| 4s0| 500|1,620 [1,190| 310 65| 180 120
380 300 | 480 500 | 2,050 [10020 | 260| 230 220| 115
405| 430| 360| 495| 495| 490 |2)280 | ‘g9s0| 200 170 | 120
45| 430| 580| 400 490| 585|228 | os0| 180[1,120| 145| 150
430 | 430| 530 [ 490| 495, 6602830 | 80| 150 |2, 120 955
a05| 430| 530| 490 485| 660 [2,600| s 40| 52| 105 6,460
455 | 405 430 495| 735|1,960| 770 | 125| 650| 360 1,830
430 | 405| 430| 45| 500| 6851460 | e10] 115| 220 64 0
30 380 | 530| 480 500 6351400 105 | 201,130 360
455 | 430 506| 475| 500| 560 |1,400| 530 115| 2502 230
430 430 | 505| 4s0| 540 501,400 s20| 95| 201,950 310
330 | 430 | 430 | 455| 540 560 1,360 2,230 | 80| 220 '970| 260
a55 | 05| 360| 460| 510 51011340 | 170! 70| 20| 70| 260
455 | 530 | 405 | 475[....... 540 [ 1,320 | 1) 70| 195| 520 250
480 | 530] 430| 480/ 03 520 {1,320 [ 1)500 | 70| 160| 440| 240
505 | 530 | 555| 475 |.111i% 520 ... 1,590 |.......| 130| 340/...0..
260 | 280 275| 200| 450 | 380|2,200| 4,375,800 7,20 500| 340
255 | 280 | 315| 3s5| 410| 410 | 9450 | 4,820 | 6,470 | 5,670 | 465 | 300
290 | 28| 25| 310| 410| 440 | 4,550 | 57440 | 6,840 | 4960 | 430 | 300
315| 250 | 245| 310| 320 | 650 | 1,720 | 5620 | 7,330 | 4,260 | 400 | 310
345| 260| 320| 335| 3052210 | 1460 | 6,020 | 7,000 | 3,730 | 725 | 300
25| 260 320| a40| 320 3,750 | 1,380 | 6,580 | 7,000 | 3,280 | 855 | 485
300 | 265| 335| 350| 200 | 1770 | 1,260 | 6,370 | 8,590 | 2,850 | 400 [ 500
280 | 265 | 335 335 | 335|1,080 | 1320 | 7,000 | 9630 | 2,420 | 430 | 645
275 | 265| 330| 360| 450 | 1,080 | 1670 | 7,910 [12,000 | 2,480 | 370 | 520
275 | 260 | 325| 385 | 500 1,110 | 2/110 | & 430 13,700 [ 2,160 | 370 | 400
275 | 260 | 320| 35| 450 | 1,080 | 2,110 | 8,960 [10,300 | 2,640 | 355 | 355
270 | 420 | 320 | 385 | 425|1,600 | 2,150 | 9090 | 9,640 | 2,050 | 415
260 | 400 | 360 | 370 | 440 | 1,780 | 1,860 | 9,000 [16,600 | 1,820 | 355 | 355
260 | 400 | 360 380 | 410 | 16401 1,530 | 9480 [19]300 | 1,750 | 600 | 370
275 | 360| 360 370 1,430 | 1,720 (10,000 [19,300 | 1,610 | 450 | 355
295 | 340 | 310| 400 300 |1,260 | 1,800 | 9,620 [16,200 | 1,580 | 355 | 370
200 | 280| 200| 400 | 365 | 1,090 | 1830 [10,100 [15,400 | 1,940 | 995 | 370
285 | 250 | 75| 400| 365 | 1,030 | 27060 | 9,060 [15,300 | 1,970 | 485 | 340
260 | 25| 440| 400| 390 | 1030 | 1,990 | 6,800 [15,900 | 1,660 | 400 | 340
275 200 | 380 | 480 | ‘870 | 1,660 | 6,120 [15,100 | 1,900 | 355 | 340
275 | 205| 285| 350 | 540 | 790 | 1,770 | 5,770 [14,700 | 1,980 | 415 | 355
270 | 345 | 280| 375 480 | 810 2140 | 5,230 [14/200 | 1/590 340
270 | 400 290 | 360| 540| 1800|2510 | 4'500 [13,000 | 1,380 | 370 | 340
270 | 400| 300| 375| 6r0| 870 | 3200 | 4'200 [13)100 | Y050 | 370 | 370
265| 400| 335| 30| si0! 06030670 ! 4300 [12)500 | 750 | 450 | 355
265 | 310| 350 | 470| 530 31,020 | 4,750 | 4,770 {12,800 | 700| 400| 340
265 | 310| 350 | 430 | 530 | 1,230 | 4,750 | 4850 [11,500 | 750 | 355 | 325
265 390 | 430 | 470 |1230 | 7,250 | 4550 | 9)910 | 750 | 340 | 355
275 | 25| 9280 | 420 1....... 1,590 | 7,250 | 4,580 | 8, 600 | 340 | 415
285 | 275 260 | 30| .ll1 1,420 | 3670 | 4780 | 8160 | 660 | 385 | 370
280 |.......| 260 | 410211130 1,500 ... £970 |, 630 | 370]..0. .
35| 370| 500 310| 310| 60| 300 40| 221 | 221 865 | 995
370 | 370| 485 | 340 | 325| 540 287 | 430| 221| 202 |1,600| 905
355 40| 310 340 54 370 183 | 2,060 | 865
340 | 370| 430 310 30| 50| 300| 370 202| 165|1,200| 7%
340 | 370| 485 340| 385| 465| 300| 370| 183| 165| '790| 950
355 | 370| 25| 340| 400| 30| 25| 355| 165| 165 1,100 | 1,340
35| 370 300 310| 415 20| 370| 183| 1201990 | 1540
355| 370| 310 310| 45| 415| 200 370 202| 042440 | 1470
355 | 370| 355 340| 385| 400| 210 430| 165| 941150 | 1400
340 | 370 | 415| 340! 340] 355| 210 45| 183| 04| '540 | 1100
35| 385| 430| 70| 370| 340| 19| 430 165| 94| 560| 950
340| 400 | 430| 385| 370| 340 19| 430| 18| e 825
355 | 400 400 35| 200| 415/ 221| 62| 3s5| 865
355 | 430 | 430 | 370| 385 | 325| 275| 400] 20| 62| 38| 755
355 4151 400! 325! 385! 3 7551 430! 2400 o94lno20! 785
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Daily discharge, in second-feet, of Rio Grande near Buckman, N. Mex., for 1895-1905,
1909-1918—Continued.

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

355 385 385 310 9056 430 208 419 | 1,800 725
355 385 415 310 865 430 377 129 | 1,860 670
340 385 450 275 825 430 419 129 | 3,740 600
385 385 465 250 825 462 357 129 | 3,740 620
400 370 465 250 865 419 398 278 | 2,440 | 3,620
400 340 450 275 600 398 462 183 | 1,660 | 3,290
370 310 450 287 725 419 530 259 1,150
400 340 430 540 419 440 693 725 | 1,990
370 70 465 310 500 419 337 870 725 | 4,140
385 310 500 300 450 419 278 755 | 1,800 | 4,200
355 310 540 287 450 377 221 560 | 2,700 | 7,640
340 | 300| 560| 275! 500| 337| 507 | 3002180 7,970
325 325 540 262 485 337 419 300 | 1,280 | 7,970
355 300 540 500 317 259 230 995 | 9,790
325 | 300)....... 250 485 259 208 220 7,000
300 325 |....... 287 |..nnne- 259 |....... 287 | 1,860 |......
759 687 750 | 2,100 | 1,810 | 8,880 (12,500 | 2,290 | 1,430 330
759 | 722 | 785 | 2,690 | 1,920 [10,300 (12,000 | 2,060 | 925
759 | 722 | 855 (2,630 ( 1,980 {11,600 (12,200 | 1,840 | 1,290 [ 330
759 | 656 | 1,040 | 2,810 | 1,920 |11,100 (13,000 | 1,680 | 1,040 | 330
693 | 656 | 855 | 8,470 | 1,760 | 8,320 [14,800 | 1,430 | 960 | 460
693 | 656 | 855)3,190 | 1,810 | 7,880 [15,700 | 1,240 | 1,040 | 510
554 | 656 | 750 | 3,330 | 1,980 | 7,660 |15,500 | 1,080 | 1,200
484 722 785 | 3,400 | 2,490 | 6,330 (16,200 925 | 1,120 410
554 722 785 | 2,930 | 2,730 | 8,320 {17,400 820 890 410
554 792 750 | 2,690 | 3,320 | 7,990 (15,400 785 750 410
554 | 7221 81312600 3,440 | 6,630 [14,400 | 650 | 890 | 410
507 | 792 | 813|2,750 | 3,440 | 7,140 [13,500 | 620 | 820 | 870
484 722 644 | 2,330 | 3,740 | 7,450 112,700 535 750 370
507 596 614 | 2,450 | 3,590 | 7,880 |11, 800 510 630 370
554 | 540 | 644 | 3,130 | 3,370 | 9,710 {10,300 | 510 | 620 | 370
554 | 687 3,000 | 3,300 |11,200 | 9,590 | 460 510 370
507 | 687 | 813 |2,030 3,440 (13,400 | 8,540 | 435 | 460 | 370
554 | 792 | 778 | 2,810 | 3,590 {15,700 | 8,100 | 410 410| 330
579 | 722| 778 |2,330 | 4,050 17,400 | 7,340 | 410 | 330 330
579 | 722 | 813 |2,270 | 4,210 {18,900 | 6,730 | 435 | 290 | 330
579 | 715 ( 848 (2,430 | 3,970 (18,600 | 5,940 | 560 | 210
579 750 848 | 2,430 | 5,140 (18,400 | 5,660 620 120 330
806 715 883 | 2,250 | 5,140 (18,600 | 5,030 620 40 330
606 | 715 | 1,030 | 2,140 | 5,680 |19, 4,600 | 560 40
606 | 750 | 1,240 | 2,030 | 4,050 |19,500 | 4,190 | 620 | 510 | 410
554 | 715 | 1,670 | 2,090 | 4,130 [18,600 { 3,720 | 620 | 410 | 510
530 | 680 | 1,830 | 2,370 | 4,450 {17,800 | 3,360 | 535 | 410 | 560
482 [ 680 [ 1,800 | 2,430 | 5,500 [16,800 | 3,160 | 620 | 870
419 715 |....... 1,980 | 6,650 (16,000 | 2,770 560 330 410
750 |....... 1,870 | 7,680 {15,700 { 2,530 | 1,000 330 410
507 | 750 |....... 760 feenn... 12,700 |....... 1,630 | 330 |......
Day. Oct. { Nov.| Dee. Day Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec.

g
BB28E 2E22R

&
g
83538% 222828
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Daily discharge, in second-feet, of Rio Grande near Buckman, N. Mex., for 1895-1905,
- 1909-1913—Continued,

Day. June. | July. { Aug. | Sept. Day. June, | July. | Aug. | Sept.
1909.
1.... 636 2,370 1,620 865 3,950
2. 500 | 2,600 1,420 950 | 3,810
3. 636 | 2,480 1,130 | 1,520 | 3,540
4, 747 2,370 0 | 2,100 3,280
5. 1,080 | 3,280 601 | 2,320 3,020
7 bre | §a 26| 2300 | 370
. ) s , 720
8. 672 5,060 785 1,880 2,600
9. 566 5,400 672 | 2,150 2,320
10. 500 5,310 865 | 2,040 2,210
b b vl gl b
, ,210 ,830
13. 785 4,720 785 | 2,100 1,720
4. 785 4,400 865 | 2,210 1,830
5o 865 | 4,100 672 | 2,100 | 1,780
601 | 2,540 {....... .
Day. Oct. [ Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
D
2,040 | 2,960 (12,500 | 4,320 440 295 386
2,480 | 2,840 (12,100 | 4,640 230 295 386
2,480 | 2,780 (11,100 | 4,720 180 278 362
3,020 | 2,900 {10,100 | 4,640 180 278 260
3,210 | 2,840 | 9,120 | 4,400 | 180 | 295| 230
3,340 | 2,840 | 9,120 | 4,100 169 295 218
3,020 [ 2,900 | 8,540 | 3,800 | 148 | 295| 205
2,960 {3,020 | 8,430 3,470 | 138| 205| 205
3,140 | 3,020 | 7,900 | 2,960 | 148 | 362 | 180
3,210 13,660 | 7,240 | 2,480 | 158 | 386 | 158
3,020 | 3,870 | 8,880 | 2,260 | 158 | 500| 158
2,720 | 3,660 { 7,560 | 2,150 158 865 158
2,840 | 3,940 | 8,100 | 1,930 | 180 | 566 | 158
2,720 | 4,240 | 8,770 | 1,830 | 218 | 636 | 158
2,960 | 4,560 | 9,470 | 1,720 | 169 | 500 | 158
3,020 | 4,400 | 9,470 | 1,620 192 440 158
3,020 | 4,100 | 8,540 | 1,420 169 440 158
3,210 | 3,940 | 7,880 [ 1,270 | 158 | 362 | 169
3,210 | 3,800 | 7,030 [ 1,220 | 138 | 362 | 260
3,400 | 4,320 | 5,950 | 1,130 138 362 413
3,660 | 4,800 | 4,400 | 995| 138| 38| 295
3,660 | 5,770 | 4,020 865 138 386
4,020 | 5,770 | 4,020 | 85| 120 25| 636
4,170 | 6,230 | 4,020 | 1,420 | 3138} 295 |......
4,480 | 7,240 | 3,540 | 1,470 | 148 2905 |..... .
4,240 | 8,770 | 3,280 | 1,320 | 205
4,100 [10,100 | 2,960 | 1,180 | 205
3,730 {10,300 | 2,660 636 158
3,660 11,700 | 2,320 413 138
3,140 12,300 | 2,420 566 205
2,900 |.......| 3,280 |....... 295
775 | 1,920 { 5,020 | 5,200 | 3,240 | 3,900 | 835
838 | 2,000 | 4,860 | 5,200 | 3,750 | 3,460 | 1,160
905 | 2,180 | 4,700 | 5,650 | 4,610 | 2,900 | 1,210
940 | 2,220 | 4,540 | 5,740 | 5,380 | 2,320 | 1,310
1,130 | 2,300 | 5,260 | 5,830 | 6,020 | 2,040 | 1,260
2,130 | 2,200 | 6,080 | 5,920 | 6,300 | 1,680 | 1,180
3,440 | 1,920 | 7,140 | 6,020 | 6,800 | 1,540 | 1,100
2,190 | 1,800 | &,630 | 5,920 | 6,790 | 1,240 | 1,040
1,760 | 1,750 | 9,990 | 6,110 | 6,020 | 1,040 | 1,020
1,960 | 1,460 {10,800 | 6,300 | 5,380 | 868
2,840 | 1,380 (10,200 | 6,890 | 5,200 | 710 | 956
2,300 | 1,430 [ 9,300 | 7,000 | 4,530 | 740 | 842
1,560 | 1,550 | 8,410 | 7,200 | 4,370 | 900 | 816
1,560 | 1,460 | 7,970 | 7,300 | 4,690 | 770 | 848
1,420 11,380 ! 8,300 | 7,000 | 4)600 ' 622! o914
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Daily discharge, in second-feet, of Rio Grande near Buckman, N. Mezx., for 1895-1905,
1909-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1o10-11. 500 | 601| 940 1,200 | 1,540 | 8,190 | 6,590 | 4,860 | 540 | 1,070
500 |- 500 | 1,020 | 715 | 1,200 | 1,700 | 7,440 | 6,020 | 6,200 | 540 | 1,010
500 | 533 | 1020 | 685 | 1,260 | 1,870 | 6,940 | 5,740 | 5,120 | 540 | 978
M| W\ G| i e ene) ) 8
td 'y el ¢ ¢
500 | 440 1,450 | 2,380 | 6,080 | 5,120 | 6,590 | 568 | 1,150
500 | 361 1,400 | 2,550 | 5,350 | 5,200 | 7,720 | 595 | 1,050
470 | 337 1,400 | 2,950 | 5,000 | 5,560 | 6,600 | 595 | 1,100
| i V|G e £ el 3|
y ¢ ] 2 3 td
500 | 601 1,160 | 4,150 | 5,000 | 5,560 | 6,020 | 710 | 1,040
500 | 601 1,160 | 4,550 | 5,530 | 4,940 | 5,740 | G50 | 1,010
500 | 566 1,050 | 4,950 | 5,620 | 4,210 | 5,380 | 650 | 1,240
0| 6 30 | 2130 | S | 550 |20 | 70| B
—eas 636 1,550 |...._..| 5,440 ... | 4370 | 7o l.l...
1911-12

3,010 | 1,510 | 900 | 760 | 760 | 1,840 | 4,200

3010 {1,510 | 900 | 760| 772} 1640 | 5,800

2,300 | 1,510 | 900 | 760 | 778]1,620 | 7,120

2,800 | 1,510 | 900 | 760 | 778 | 1,890 | 7,330

2,740 | 1,510 | 850 | 760 | 820 | 2,220 | 6,380

2,600 | 1,510 | 850 | 730 | 876 | 2,800 | 5,560

2550 [ 1,510 | 00 | 730 | 1,030 | 3,490 | 5,970

2,500 | 1,420 | 800 [ 730 | 1,060 | 3,570 | 6,600

R |vE| B R IR )

] 2 2 /) 7:660

2,500 | 1,420 | 800 | 760 | 1,600 | 3,260 | 7,230

2950 | 1,350 | 750 | 760 | 1,690 | 3,080 | 7,100

2,050 | 1,350 | 750 | 760 | 1,380 | 2,990 | 6,800

20050 | 1,350 | 760 | 760 | 1,280 | 2,400 | 7,080

2,050 | 1,260 | 760 | 760 | 1,100 | 2,040 | 6,740

2,050 | 1,260 | 760 | 760 | 960 | 2,060 | 6,800

2100 | 1160 | 760 | 760| 960 | 2120 | 7,380

20150 [ 1,160 | 760 | 760 | 960 | 2,210 | 8 970

20100 (1,160 | 760 | 760 | 1,060 | 2,060 [12,200

2,050 [ 1,050 | 760 | 772 | 3,080 | 1,880 [16] 400

2,050 | 1,00 | 760 | 760 | 4,960 | 1,080 |21, 200

2050 | 1,050 | 760 | 718 | 2,800 | 1,480 [23,500

20100 | 1,050 | 760 | 718 | 2,360 | 1,380 (23,800

2050 [ 1,100 | 760 | 748 | 2,100 | 1,430 [23)200

1020 { 1,100 | 780 | 760 | 1,720 | 1,060 [20]700

1,730 | 1,00 | 760 | 730 | 1,690 | 2,330 [15,700

1,630 | 1,100 | 760 1,790 | 2140 [15,000

1,630 | 1,100 | 760 | 670 | 1,600 | 2,360 [15,000

1,550 [ 1,100 | 760 | 760 | 1,600 | 2,460 [14,800

1,550 | 1,060 | 760 |........) 710 | 3,280 4, 800

ceseena LUVIU L OV Hoooenan y (U feaenn ..|14,800
578 | 578 | 530 | 646 | 08| 1,270 | 4,440 | 2,320 | 87| 359 | 202
664 | #90| 530 | 90| 630 1620 | 4440|2200 | 938| 343| 292
REEEE R REE
180 [ 1,900 7| 285
670 | 550 | 500| 630 | 685]2,040 20860 | 1,700 | 867| 261 | 282
T 650 | 640 | 530 | 00| e08] 685 ]2,160 3,260 1,560 | 847| 207| 282
7Ll 622| 60| 50| 00| 608| 729|220 |30640 | 1430 | 41| 177| 243
- S 628 490 | 480 | 614 776 (1,840 3,480 | 1,520 | 809 | 156 | 237
9.l 6281 78| 530 | 480 | e46| 7s2|1730|3,230 | 1,570 | 82| 139| 249
10,0 622| 718| 530 | 480| 641 | 7881740 |3,150 | 1,680 | 893 | 139 | 209
) VR 52| 439 | 630 | 836|1,600|3,670|3,600| 7o1| 162 274
1w 664 | 60| 520 439 641 1570 | 3,820 | 2020 71| 17| 264
1B 670 520| 444 | 602| 886 (1,570 3,820 | 2590 | 707| 335 | 2%
WL 60| 718| 540 | 490 | 592 1840 | 3,550 | 2460 | 656 | 264 | 292
ST 676 | 700 | 540 | 490 | 624 | 7522100 |3,230 |2600| 618 | 255 | 274
16, e eennannes 62| 6s2| 540 405 es2| 770 |2,360 | 2,990 [ 2,370 | seL( 22| 264
i 2 658 | 670 | 520 | 555 | 685 | 764 |2,670 | 2,860 | 2,120 | 545 | 1927 264
T S 640 | 640 | 510| b6s{ 707 | 794 | 2010 | 20740 | 2130 | 01| 234 | 264
19..II 63¢| 640| 520| 602| 696 | 8002960 (252 |2000| 55| 228| 261
200, 6281 os0! 5201 5921 690! so6!33r0!2zs0is0l 90 424! 264
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Daily discharge, in second-feel, of Rio Grande near Buckman, N. Mex., for 1895-1905,

1909-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
616 | 640 | 520 565 646 | 788 | 3,660 | 2,250 | 1,660 454 331 261

590 622 520 560 624 787 | 3,780 | 2,160 | 1,750 418 424 278

5 570 500| 570 | 658 | 840{3,760| 1,980 | 1,760 | 387 | 339 | 1,020

570 610 575 630 900 | 3,150 | 1,980 | 1,720 [ 355 327 | 1,120

562 590 510 597 680 918 | 2,600 | 1,940 | 1,500 334 319 87

562 610 | 510 894 | 2,400 | 1,880 | 1,290 | 320 | 311 817

562 590 510 858 | 2,440 | 1,910 | 1,100 371 311 836

562 590 510 846 | 2,790 | 2,160 | 1,000 363 303 805

538 522 510 858 | 3,490 | 2,340 | 1,050 315 299 817

562 | 498 | 520 .| 88214,140 {2,280 | 1,000 | 296 | 206 | &7
Bliviierinaneaans| B78 ... 530 976 |....... 2,360 |....... 288 296 |..ocae

NotE.—Daily discharge determined from rating curves which cover short periods and are for the most
part not very well defined, and by the indirect method for shifting channels, During 1895 the discharge
for days for Which gage heights are missing was obtained by interpolation. Discharge estimated Dec. 11,

1912, to Jan. 6, 1913, on account of ice.

Monthly discharge of Rio Grande near Buckman, N. Mex., for 1895-1905, 1909-1913.

Di i -feet.
ischarge in second-feet Run-off

Month. (total in *;cg;'
Maximum, | Minimum, | Mean, | 2cre-fect).
1,440 355 591 32,800
2]640 70| 1,370 84,300
8,630 1,610 5500 338000
6,060 2040 | 4620 284000
7,200 v120| 170 276,000
4130 1ooo| 1480 109,000
2,490 705 723 91,100
1,160 530 685 43,000

.................................. 1,260,000
685 42,100
834 49,600

1,320 ,
3,480 | 207,000
7700 | 166,
535 31,800
a2 25,300
243 14,900
209 17,800

461 28,300
498 29, 600
488 30,000
467 28,700
542 30,100
988 60,
5,000 | 303,000
11,400 | 702,000
) 366,000
1,580 97,300
446 27,400
680 40,500

2 136, 000
1,210 71,9
524 32,200
. 290 353 21,700
February. . - 449 24,900

o Estimated.
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Monithly discharge of Rio Grande near Buckman, N. Mex., for 1895-1905, 1909-1918—
Continued.

Discharge in second-feet.

Run-off
Month. (total in ﬁlgg‘l‘
.| Minimum. | Mean, | 8cte-feet). |T4CY.
400 544 33,400
425 4,470 266, 000
1,750 |  3,260| 200,000
1910| 3,760 224,000
530 | 2,630| 162,000
255 637 39200
230 324 19,300
215§ 1,700 | 1,230,000
250 356 21,900
360 508 35, 600
450 637 39,200
295 423 26, 000
485 641 35, 600
715 1,320 1, 200
935| 2,960 176,000
810| 1,910 118,000
190 309 700
1356 596 , 600
100 361 29,200
95 893 53,100
95 924 | 669,000
1899-1900.
[0 74 o S 560 310 432 26, 600
November........cooieemiiie i 980 535 756 , 000
December. .« o. et ieee e aaae et aeeaaaa.n 775 360 621 38,200
670 520 598 36, 800
670 420 582 32,300
1,430 600 8569 2,800
1,350 670 866 51, 500
7,500 1,070 | 3,840 212,000
7,500 510 2910 173,000
650 160 297 18,300
370 110 1656 10,100
6,030 130 716 X
7,500 1o| 1,020 739,000
460 320 387 23, 800
570 360 425 25,300
570 360 472 , 000
570 255 397 24,400
1,150 420 658 36, 500
1,150 390 742 45, 600
4,840 40| 1,400 83,400
s 4,000 519 | 319,000
4,660 816 2,200 131,000
2,120 280 729 > 800
2,000 200 827 50, 800
21120 280 580 34,500
8,000 200 1,170 848,000
1,700 320 491 30,200
555 380 462 ;
640 260 463 28,500
495 455 482 29, 600
540 475 489 27,200
735 480 548 33,700
3,200 510 1,640 97,600
2)230 520 [ 1,200 ” 600
1,530 70. 474 28,200
2,200 60 272 16,700
2,300 105 556 34,200
6, 85 484 Y
6,460 60 630 | 456,000
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Monthly discharge of Rio Grande near Buckman, N. Mezx., for 1895-1905, 1909-1918—

Continued.
Di in -feet.
ischarge in second-feet. Run-off
Month, (total in lmwy“'
Maximum, | Minimum. | Mean, | 2cre-feet).
. 345 255 279 17,200
420 250 309 18,400
440 200 313 .
470 200 376 23,100
810 290 445 24,700
3,750 380 1,220 75, 200
9,450 1,260 2, 172,000
10,900 4,290 6,610 407,000
19,300 5,870 | * 11,900 709, 000
7,260 630 , 220 137,000
995 340 432 26,600
645 300 375 22,300
19,300 200 2,280 | 1,650,000
370 340 355 21,800
520 355 423 )y
500 300 384 23,600
400 300 340 20, 900
560 310 421 24, 200
560 250 347 21,300
905 190 459 27,300
465 259 393 24, 200
530 165 286 17,000
870 62 246 15,100
3,740 385 1,500 92, 000
, 790 600 2,490 148, 000
9,700 62 637 461, 000
17,700 1,080 4,110 253,000
1,040 726 831 49, 400
759 419 576 , 400
792 540 707 43, 500
1,800 614 929 51,600
3,470 1,760 2,570 158, 000
,680 1,760 3, 219, 000
19, 500 6,330 12,800 785,000
17,400 2, , 620 573, 000
2,290 410 874 53,700
1,430 40 629 , 700
560 330 389 , 200
17,700 40 3,140 | 2,280,000
OCtODer. ... 560 370 422 26,000
November. . ...ttt e e eeaanas 1,200 638 38,000
December. .. ..o 680 460 617 37,900
6,330 3,400 4,750 75,400 | B.
3,210 533 1,540 94,700 | B.
4,800 500 1,460 89,800 | B.
5,670 1,720 3,410 ,000 | B.
2,100 709 1,320 81,200 | B.
709 337 489 29,100 | B.
865 413 578 35,500 | B.
LR 1T PN 995 413 608 37,400 %
ch B.
B.
B.
C.
C.
C.
C.
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Monthly discharge of Rio Grande near Buckman, N. Mex., for 1895-1905, 1909-1915—

Continued.
Discharge in second-feet.
see oo Run-offl |,
Month. (total in | 100
Maximum. | Minimum. | Mean. acre-feet). | OY-
1910-11.

8,710 | C.
,800 [ C
32,300 | C.
47,700 { B.
41,500 | B.
91,600 | B.
150,000 | C.
,000 | B.
340,000 | B.
,000 { B.
69,500 | B.
64,300 | B.

1,640,000
October. 15,600 3,030 5,470 336,000 | C.
November 3,010 1,550 2,220 132,000 | B
o 1,510 1,010 1,260 77,500 | C
January. . et .. 900 750 790 48,600 | C,
TS T 5 S R 772 640 744 42,800 | B,
March. ... s 4,960 760 1,540 94,700 | B.
3,570 1,380 | 2,330 139,000 | B.
23,800 4200 | 11,400 701,000 | B.
14,800 13,100 14,000 194,000 | B.
3,620 1,230 68,300 | B.
1,360 620 862 53, C.
1,000 350 644 38,300 | C.
760 538 622 38,200 | B.
718 498 643 38,300 | B.
590 490 528 32,500 | C.
674 439 549 33,800 | B.
707 592 |° 646 35,900 | B.
76 608 796 48,900 | B.
4,140 1,270 2,460 146,000 | B.
4,440 1,880 2,920 180,000 | B.
3,600 1,000 1,880 112,000 | B.
987 288 614 37,800 | B.
424 9 273 16, B.
1,120 237 434 25, B.

3,600 139 1,030 746,000

RIO GRANDE NEAR SAN MARCIAL, N. MEX.

Location.—At the Atchison, Topeka & Santa Fe Railway bridge, 1 mile south of San
Marcial, in sec. 19, T. 7 8., R. 1 W. No important tributaries enter in the imme-
diate vicinity of the station. )

Records available.—January 29, 1895, to September 30, 1913.

Gage.—Inclined staff gage established January 29, 1895, and carried away by flood
in 1896. A wire gage was established in its place at the same datum. This was
soon abandoned and the gage heights have since been measured with a graduated
rod from the bridge deck to the water surface. The gage datum of the inclined
staff and wire gages is still used.

Channel.—Sandy and very shifting; current broken by a number of bridge piers.

Discharge measurements.—Made from the downstream side of the bridge.

Diversions.—Between Buckman and San Marcial the bottom lands along the river
are extensively irrigated. In 1896 W. W. Follett, of the International Boundary
Commission, estimated that ditches having a capacity of 1,779 second-feet diverted
water from the Rio Grande between these points.

Cooperation.—Station maintained since 1901 by the American section of the Inter-
national Water Commission, by whom the records are furnished,
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Discharge measurements of Rio Grande near San Marcial, N. Mex., in 1895-1913.

Gage Dis- Gage Dis- Gage | Dis-
Date. heiag%t. charge. Date. height. | charge. Date. heiﬁxt. charge.
1895. Feet, | Sec.ft. 1901. Feet. | Sect. Feet, | Secft.
JAan gga....... g 40 . Sgg Feb. 24........ 7.35 97(21% June 18 7.88 1,136
.22, ..., ,805 ||~ 25........ 7.7 783
v 19, ... 7.60 | 3,458 26......n. 8.02| 1,115 7.60 498
June 1........ 8.60 | 4,714 26 .nnn- 8 , 7.30 356
July 16........ 6.60 | 1,503 b7 SO 7.65 1 7.20 210
Sept. 5........ 6.90 626 || Mar. 1........ 7.45 532 7.20 178
Oct. 1........ 5.30 15 TR 7.35 329 6.90 80
Nov. 17........ 7.20 674 Breaennn 7.16 321 || July 6.70
Dec. 14........ 7. 602 17 ........ y{gg igg g.gg 150
[ I . .
1896. Meeoions 7.41 425 || Aug. 10.85 | 9,112
Jan, 10........ 7.40 701 12........] 7.48 488 7.00 8
22,000 7.50 767l 12........ 7.40 503 6.20
Feb. 14........ 7.30 570 F7 S 7.40 390 6.10 219
May 28........ 7. 2031  15........ 7.32 350 6.40 284
Nov. 23b....... 7.10 364 18ccccnens 7.08 249 6.00 126
1897, S 687 129 || sept. > 550 %0
. 200 een.. . ept. .
Feb. 21........ 7.40 344 22...... 6.75 90| 2....... 6.30 186
ar. 24........ . 478 25......| 6.73 85 3riannn. 6.20 157
Apr. 9.1l 7.50 800 260 eunnn 6.63 63 E I 6.00 94
20...uenn. 8.50 | 3,165 2.t 6.52 50 dooennn. 6.20 159
May 5oocoon.o. 10.20 | 8,679 29 .cn..- 6.39 25 Bueennnn 7.70 | 1,463
19......0C 10.00 | 10,403 30......n. 6.33 25 Boennnnn 6.65 388
June 7........ 9.60 | 9,141 Apr. 1........ 6.30 23 22 .. 5.70 51
21 8.70 | 4,142 2 6.30 20| Oct. T..oeeni. 6.80 517
200100 8.10 2,811 2 et 6.30 22 8 enann 6.30 101
TJuly g ........ ;.;g Hgg fooenens 2.18 %é Nov. ;g ........ g.?g 53{7)'
................ . 4 R
30.... 7.00| 401 8 rennnnn 6.30 25 22 6.80 267
Aug. 1g ........ g 188 oo g.zo 1& gg ........ g. 70 ggg
........ 20 reveeees| 6.00
2600000 5.60 23 12, 6.05 9 27. ... 680 244
Sept. 4........ 5.10 7 13..cc.en. 5.90 4 29........ 6.80 247
19........0 800 4,276 150 cuenen- 6.00 10 || Dec. 2...0.... 6.80 273
Oct. 3 7.00 816 16........] 5. 5 4o, 6.90 310
1 8.10| 3,980 18, eens 5. 6 6ol 7.00 366
8.10| 3,796 19.0ienens 5. 5 9. .ol 7.00 282
A el o) B s o
%[ay 8.80 | 2,043 23 ennenn L 185 19........ 6.80 181
ept. 4.30 6 DY 7.00 145 % S 392
26 e 6.80 85 26........ 7.10 309
26 auenes 8.00 | 1,009
Apr. R & 27,0100 800l 9 1902,
780 1,600 28 ... 8.90 2,403 || Jan. % ........ ; % 389
May 7.60 | 1,403 28..nenne. 9.10 | 2,946 el 35 348
660 199 30...eanen 9.10 | 3,419 eeens 7. 469
Sept 530 119 || May  1........ 9.10 | 3,526 2eeeennn| T4 238
onr 190 H I 9.10 | 3,622 30........ 7.3 291
Dec: 6. £ 269 i ________ g 70 4,606 Feb. 3........ ; 2 ig
s e elom
Apr. 5. 200  Teeeeeen- . .
i 6. ?3 170 8oieeiat 8.90 7.4 358
; 3 s 0 5% 75 %0
Ma; 8.0 2,074  10........ . -
v 7.98 2,979 U........ 8.60 7.4 279
June 9. 6,855 12........ 8.80 7.4 294
8 3,166 | 13........ 9.00 7.4 298
7.70 | 1,410 Uo....... 9.10 7.4 222
T 605 15, ... 9.20 7.3 218
6.40 59 16........ 9. 7.3 195
8.05| 3,474 18........ 9.20 7.3 178
I e 0o
6.80 198 %2 """""" g. 38 gg gg
7.12 421 260cennnnn 9.70 7.1 132
7.25 368 28 ... 9.30 7.0 84
7.30 368 T 9.10 7.1 113
7.25 353 || June 1........ 9.40 7.2 113
7.47 563 2iinnnn 0.80 | 4,884 7.1 115
541 4o ... 8.90 | 3,795 || Apr. 2........ 7.0 99
o) e owe) e 48
........ . ! SURUORUN ) ;
7.30 344 10......-. 8.10 | 1,804 9. ... 5.8 2
7.30 329 1200000000 8.20 | 1,688 12..00000. 8.1 841
7.27 284 14....oo. 8.10 | 1,601 4.l 8.3 1,275
7.30 290 8. 8. 1,796 16........ 8.3 1,307

@ Measurement made by A. P, Davis, b Measurement made by C. C. Babb,
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Discharge measurements of Rio Grande near San Marcial, N. Mezx., in 1895-1918—Con.

Gage
height.

Dis-
charge.

Date.
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Discharge measurements of Rio Grande near Son Marcial, N. Mex., in 1895-19183—Con.

WATER RESOURCES OF RIO GRANDE BASIN, 1888-—1913.

Ga Dis- . Gage | Dis Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Secft 1905. Feet. | Sec.ft., 1906. Feet. | Secoft.
Jan. 8.0 686 | Aug. 24........ 5.8 6 || Apr. 27........1 9.8 | 5,691
7.9 543 || Sept. 7....il. 7.3 391 30 | 95 | 525
8.0 651 9.1l 6.7 150 || May 3.. 9.0 | 4149
mlos| o ) BT e ) e
7.9 500  25...0iii . . 81
8.0 675 27,0l 6.7 231 10.4 | 9,075
Feb. 7.9 830 202000000 63 163 10.3 | 10448
7.9 661 || Oct. 5.1l 59 157 0.1 | 9,649
&1| 1,019 6. 5.9 151 0.4 | 8951
I I e A ah |
8.1 61 || Meeeeeol . . ,
8.0 31 M., 5.7 97 10.6 9,211
81 796 el 57 80 9.55 | 6,513
8.0 740 200 .ccannn 5.7 84 || June 9.1 5,316
85| 2,97 23 5.8 95 9.3 | 5207
Mar $6] 288 26,2000 59 126 9.4 | 5435
9.0] 5073 28,0 00 59 147 9.8 | 6115
8.9 4,598 3lecenn... 6.2 173 10.3 8,353
a5 | 47es || Nov. 32202000 6.2 175 0.7 | 8476
86| 3,34 PR Tos| o va | 230
Bi| gwe| U opo g oa Lo |
50 6.8 481 88 | 272
7.0 607 8.4 | 2188
86 7.6 | 1,624 g4 | 1
.7 : , - ’
6.9 539 85 | 2971
Apr. 22 7.7 | 1,52 g9 | 3010
5 o e it | e
57 . . . 1170
7.2 508 7.9 | 1074
3"1‘ 7.2 603 8.4 1,429
% AN B R
10.2 : - 3
7.4 647 83 | 1,004
10.2 ,
6.9 230 7.9 627
May 10.7
6.5 177 7.7 5%
1.4
6.5 186 7.6 422
10.7.
7.6 222
10.0
7.3 156
{g-g & 22‘31 Jan. 6.5 125 7.7 295
103 | 10361 591 30|l sept. A
10.9 | 12,758 ; pe- .
1091 12, 7.2 283 7.0 70
=z 16,097 7.2 514 6.7 41
-5 | 17,607 7.9 1,249 6.2 10
12:8 | 26,810
12.7 | 24,142 ;? 1"2%% S-é 4o
- ) . ) 434
June 1.9 19973 ;j H 222 Oct. 3 ij s
11.6 | 16,780 || Feb. 7.3 623 7.8 1,177
12.7| 15,071 7.5 703 7.7 909
12.5 | 19,162 7.4 633 7.7 | 1,001
10.9| 11,702 7.7 794 7.8 877
R oA ¢ |
. , . . 1,387
87| 6345 7.7 791 8.2 1,070
84| 4211 7.6 658 83 | 1,405
0| Boi| m T o
. ar. . . 1617
July 7.6 | 1,508 7.6 692 85 | 1,546
7.4 10143 7.5 579 8.5 | 1488
7.2 78¢ 7.6 751 85 | 1423
6.8 466 7.8 980 84 | 123
I | R
. 8 8. 1,015
6.2 177 7.7 516 || Dec 85 | 1,38
6.3 158 7.9 742 &5 | 1,730
6.3 81 85 | 2,204 87 | 1se2
. A R i R
7.1 602 8.1 1,432 8.4 | 1,193
7.3 637 82 | L1 7.9 731
I o | ¢l o8
) ) -3 966
6.3 146 9.3 | 3,423 8.2 966
6.0 94 95 | 438 8.4 | 1,114

¢ Ice in river,
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Discharge measurements of Rio Grande near San Marcial, N. Mez., tn 1895-1913—Con.

Date G Dis- Gage | Di
d height. | ¢ X Date. i T ange. |
ﬁ harge. hﬁﬁt. charge. Date. height. | charge.
Feet. | Sec.ft.
Jan. et A 0{"3 I«S'est. Sec.-ft. Feet. | Sec.ft.
8.4 033 8.0 950 || Mar. 9.9 | 1,231
g. ? S o1 3, 410 || Apr. g ; 795
1 84| 1,139 ) . ) b
1 83 " 970 0h | P50 01| o
Jos7 | 1,428 10.6 | 57 03| tom
| 81| b 0.6 | 5701 102 | Uors
| 83 130 2.0 | 143 115 | 4695
1 83 860 oy P o3| P
Fob 1 86 970 9.3 | 1,921 s | 2%
eb. 187 | 1110 04 | 1476 03| ¥
187 1,350 9.4 1442 || M: 03 e
1 ose | 187 o6 | Zosall Y o9 | ¥as
1 87| 12 107 | 521 o1 | 3
1 ose | 1062 T IR 104 103
| oge | Low L7 | osn 10,4 | 2113
dosr ! 1190 o0 | T 06| 2
1 88| 1305 9.2 | 1,000 ny | P
1 oss | 1456 9.1 760 1| bow
. Jos7 | 140 9.2 794 s | 2%
- | 81| Lao 8.2 o 0.8 | 3263
| 88 29 9.3 & 103 | 2189
| 88 e 22 833 June 10.3 1,918
| ose | 9.4 894 104 | 1,813
| osT| b 9.5 o8 105 | 1,67
1 o84 713 9.9 | 1,501 o3 | T
1 86 | 1,13 93 | 14 0fl 2
4 oss| 2425 53 | 14e o4 | o
4 95 | 2est 9.2 | 118 00 | 1ie
1 os9 | 2 9.3 984 s |
N 4 90 | 2181 9.3 868 o5 i
pr. 1 90 | 1856 9.3 o0 oL
] 90| Tos 9.3 e R 07 P
1 90 | 2160 o2 | 1om o %%
] 90 | 18m 9.4 " 905 ol o
| 9.8 | 3754 9.6 998 oa i
| 10.7 5,810 9.5 0 e
| w7 | asw 9.5 948 10.2 | 1,366
| 01| s 9.8 0 10.2 | 1503
|87 doe 9.6 17 9.0 522
. | 97| ssn 9.5 824 o3 o5
ay 1 o7l Zra 9.6 831 o5 s
097 | 4339 9.5 A ot o
1 9| 3904 9.3 oo || 4 4 i
| S| s 9.3 602 1.4 | 3,462
do9.7 | 4,260 9.5 617 03 e
1 97| 400 9.6 738 %3 987
| 100 | 5164 9.5 599 B v
| 107 | 6,318 ) W ot}
J o114 | 9358 s baa
| | 1toer 9.7 854 103 | M
) | s | o 8.1 84 10.1 870
une | o10a | 706 9.8 723 06| 1o
1103 | 8804 9.7 64 09 | M
| 1009 | 9,660 9.7 ' o1 3%
o107 | 9344 9.8 o Sept. 2 09 5
1105 | 9508 9.8 736 o8 | s
1109 | 9342 9.7 663 o4 o
o1z | 10218 9.7 581 ol i
] e | 167 9.7 686 || Oct 03 5
1 ws | 9207 9.6 ol o o 1
1 w2 | 7es2 9.6 631 0.0 03
1 ey | 7ss 100 8l 0.0 P
July o100 | 7318 9.5 0 10 e
| 00| pas 9.5 620 || Nov. 10.2 431
1100 | 72 9.7 5 103 295
A er | 60 9.7 606 03 33
A 94| 5462 9.9 73 103 2%
A 95 | 5106 10,4 3 05 A
| 58| o 0.4 | 1,208 10.2 459
q 87| 33 10.2 %’ o1 100 yifs
1 89| 338 08 | Lo 1.9 679
A 91| 324 00 | 1 08 %%
| ool | a2 0.0 1321 105 757
Aug. ] 89| 2505 SRR ] et 100 08
1 ss | 2o s | Do 108 o
q ose | 212 0.4 g 104 e
1 83 1,698 10.0 Y ESZ %g' é e
1 82! 13 9.9 | 112 105 266

Y

41823°—wsp 358—15~——10
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WATER RESOURCES OF RI0 GRANDE BASIN, 1888—1913.

Discharge measurements of Rio Grande mear San Marcial, N. Mezx., in 1895-1918—Con.

Gage Dis- . Gage Dis- Gage | Dis-
Date. height. | charge. Date. heiit. charge. Date. height. | charge.
1908. Feet. | Sec.ft. 1909. Feet. Sec.iﬂ. 1919, Feet. | Sec.-ft.
Dec. 2L 10.5 %1 July 3-ene 8.8 12 || Mar. 27....... 1Ls | a0
........ . Ug. 3eeeaennn 5 cee-eeee| 11,6 3,006
27, ... 106 712 Bmoinns 8.8 146 || Apr. 3...0.i0 L2 | 205
300000000 10.3 498 e 8.9 1es 6| 13 | 2353
........ . 9. 1.4 | 2208
1909, 5.t 10.2 736 12l 5 | 2121
vl e I ) ml eoo ) b
8 ... 10.4 581 Booinn 1.1 2,688 L S ilz Z f’ %3
L RO 10.4 634 2., 0.4 | 1,708 26..0 00 12.5 | 464
14,0000 10.4 736 T 10.6 | 1,759 20.. 10000 12.8 | 7,129
1700000 10.5 723 || Sept. 2....oil. 10.3 1,086 || May "4.0000000 13.1 | 7989
200000000 10.4 747 5 10,6 | 1457 v 12.7 | 8,560
23,01l 10.5 774 1.3 | 2488 1000000 12.2 | 5366
26t 10.5 636 1.6 | 422 1300000 121 | 478
29,0000 10.3 634 120 | 4199 T 126 | 6571
E IO 105 753 4 | 3316 19,0000 12.7 | 5633
Feb. 3.oovnni. 10.4 591 4 | 3000 > N 1.7 | 3605
RO 0.5 607 1.2 | 2,876 %t 0.4 | 3032
9.1 10.5 666 10,8 | 1,832 - I 107 | 1ser
12,0077 105 688 10.7 | 1614 3.l 10,4 | 1312
B0 10.3 549 10.6 | 1,176 || June 3........ w2 | 2361
1800000 10.5 631 || Oct, 10.5 914 6o 1.4 | 29080
R 10.6 657 10.4 764 gl W0 | 1944
- 10.6 8ls 1 | 2,02 12200000 10.5 940
o 500 1) B eI B el A
6.1l 10.8 | 1,205 0.7 | 1138 2l ek r
9. 111l 0.6 942 10.6 806 2400000 9.1 69
120000000 i0.6 | 1,087 10.6 738 27,0 8.7 34
5000 10.5 836 10.6 689 30,0000 8.9 2
}}1; ........ igi 24;338 X }g‘g gég July 14..200070 903 183
........ . ov. o
4. ..., 10.2 708 10.5 590 é; """" 3’8 35
3(7) ........ 18.4 13313 %o.g 584 ... 85 4
________ . y 0. 539 || Aug. 3........] 9.5 5
Apr. 20007000 igg 152 10.6 ggg 6.0l 9.3 0
10.6 1,127 10.65 618 19 """" 59 i
10. 4 847 10.85 | 973 11 """" 103 -
10.6 867 || Dec. 10.9 883 ol ¥ gg
1.0 | 1,141 10,65 875 20,0000 &4 4
.9 | 4074 10,85 936 242000 o3 70
120 | 3,696 10.7 582 2800011 9.4 84
103 | 2904 10.7 515 31,0000 9.5 168
Aoy }}?5 2781 10.85 604 || Sept. 1......00 10.5 786
1 | 2834 IS 50 3
12.5 6,340 |l Jan. 1........ 114 1,627 20,2000 89 12
12.2 | 6,976 4. 1.5 1,527 2400 9.65 117
12.4 | 7,242 7ol 11.55 276 %, &7 9
121 | 6,503 1002000000 10.55 472 280111l 8.4 4
12,2 | 662 132000000 10.7 988 || Oet. 220070000 87 13
12.3 | 6,751 16,0000 .0 | 1,157 25,0100 87 19
7 | 502 1900000000 0.9 | 1,320 2800111 87 34
4 | 30928 2001000 10.9 | 1,204 31,000 8.7 23
June 1.5 4139 250 .. 10.7 833 || Nov. 3.... 8.8 53
3 | 317 28000000 108 6.l 9.0 62
2.1 | 4 31,0000 10.7 0.4 101
12.7 | 7,887 || Feb, 3....000- 10.8 9.4 1%
125 | 7,585 10.8 9.5 152
12.0 | 587 10.7 9.7 141
W7 | 4497 10.6 9.7 )
1.8 | 4346 0.7 9.8 194
s | 412 10,9 10,0 269
i1l | 3156 1 108 10.1 311
July 10,9 | 200 10.9 10.3 342
10,5 | 1,398 .1 10.4 387
10.2 | 1033 11 105 366
10,0 768 1 104 300
9.9 665 L 1105 10.5 376
9.9 431 1.3 10.6 465
9.4 238 1.4 10.5 339
9.7 01 114 10.5 337
o4 25 1.3 105 343
S 1000s 756 1.8 10.5 350

Nore.—River frozen over from Dec. 18 to Dec. 31, 1909.
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Discharge measuremenis of Rio Grande near San Marcial, N. Mex., in 1896-1915—Con.

RIO GRANDE.,

Gage Dis- Gage Dis- Gage | Dis-
Date. height. [ charge. Date. height. | charge. Date, height. | charge.
Sec.-ft 1 Feet. | Sec.ft. 1 Feet. | Sec.-ft.
Jan. 41 || Sept. 18 9.9 503 || May 12 12.7 5,646
542 10. 4 1,000 13.15 6,159
595 9.9 564 12.8 7,562
793 10.2 654 13.6 9,474
749 10. 1,285 14.1 13,153
643 |i Oct. 1.4 2,117 14.3 14,827
578 12.95 | 5,300 14.6 | 15,267
784 14.2 11,311 || June 14.2 13,494
Feb. 817 14.0 | 11,528 14.1 | 12,197
795 13.2 9,435 14.0 12,872
669 12.1 4,799 13.3 10,323
582 11.3 3,215 12.9 7,337
522 11.3 3,046 11.9 5,983
655 1.1 2,527 11.5 4,787
680 11.6 3,745 11.7 5,142
466 1.5 3,066 11.7 4,708
Mar. 468 || Nov. 3........| 1.6 2,670 11.8 4,918
626 Bueoennnn 1.5 2,361 || July 11.5 4,229
620 |+ DU 11.3 2,329 11.2 3,102
3,649 120....... 11.2 2,175 10.6 2,041
1,699 15........] 111 1,611 9.7 860
3,130 18, ... 1L1 1,536 9.5 810
1,245 21.......) 111 1,466 9.9 1,019
1,428 24 11.0 1,597 9.5 971
1.0 1,467 10.9 2,218
10.9 1,334 10.4 1,777
Apr. 10.5 818 9.9 1,002
11.0 1,278 9.4 558
11.1 1,403 || Aug. 9.0 230
11.1 1,276 8.9 195
10.9 1,028 8.9 182
10.9 968 8.7 111
11.0 945 8.5 81
10.8 781 12.2 4,060
10.6 428 9.2 463
10.6 204 9.0 266
May 8.8 193
8.5 173
10.7 374 3 10.2 1,253
10.9 689 || Sept. 9.5 512
1.0 756 8.9 117
10.9 969 8.5 52
11.1 1,232 8.4 23
11.2 1,159 8.6 36
1.1 1,057 8.2 14
10.9 843 || Oct. 7.9 5
June 4,067 11.1 996 8.7 117
4,517 10.9 957 8.9 86
4,290 || Feb. 11.0 949 9.0 153
5,218 11.0 765 9.2 208
5,817 10.8 793 9.3 262
4,574 11.0 754 9.5 268
4,217 10.9 746 9.5 267
3,068 11.0 713 9.4 237
4,163 11.0 742 || Nov. 9.6 322
3,267 11.1 877 9.7 384
July 8,420 10.9 776 9.9 436
5,702 10.9 755 10.1 434
5,750 || Mar. 10.9 626 10.1 402
6,000 11.0 629 18........| 10.1 599
10,200 11.1 749 2l..e.....| 10.1 561
5,997 1.4 1,495 2. eenn. 10.0 566
9,874 11.2 848 -y 10.2 568
7,456 10.8 785 30meaeo... 10.2 549
5,007 12.3 3,292 || Dec. 3........ 10.3 537
4,871 1.7 2,651 [ SR 10.2 502
Aug. 3,201 11.0 1,458 |t SR 10.1 487
1,290 10.9 1,227 12..0c...0 10.3 526
641 || Apr. iL.1 1,477 15....... 10. 4 501
283 11.2 1,483 18.uuo. . 10.2 567
28 12.1 3,284 2l..ue.... 10.1 473
381 12.0 3,318 24 0enn... 9.9 166
289 11.9 2,445 27........0 9.9 180
810 11.4 1,955 29........ 9.9 174
821 11.4 1,614 23 R, 9.9 167
673 11.4 1,742

Sept. 609 10.8 987 1913.
546 11.6 1,885 |} Jan. S........ 9.9 214
5566 || May 12.0 2,882 6.venenas] 10.1 175
609 |- 12.8 6,429 19........) 10.7 567
) F: PR, 479 12.5 4,251 eesnecen 10.6 717
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. WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Discharge measurements of Rio Grande near San Marcial, N. Mezx., in 1895-1913—Con,

Gage Dis- Gage Dis- Gage Dis-

Date. heiaézt charge. Date. height. | charge. Date. height. | charge.

1913, Feet Sec.(-)ét. 1913. Feet. | Sec.~ft. Feet, | Sec.-ft.

Jan. 25........ 10.6 4 |l Apr. 3........ 10.4 62 || June 9 11.0 905
28 ceaians 10.6 572 [ AP 11.1 953 10.9 681

[ 1 SRR 10.7 626 | I 11.65 2,072 12.6 5,027

Feb. 3........ 10.7 608 120....... 11.1 1,100 11.2 1,787
[T 10.6 576 15........ 10.8 1,015 11,2 1,509
| 10.7 704 18..c..... 11.0 1,225 11,2 1,458
12........ 10.8 811 22 12.3 3,352 11.2 1,295
15........ 10.7 723 25t 12.0 3,521 11,1 1,204
19........ 10.7 729 28 eunnn. 11.3 1,905 12.4 3,203

b7 R 10.7 730 b2 1 D 11.1 1,592 || July -10.0 371
25.caaen.. 10.6 670 || May 3........ 12.3 4,011 9.5 95
P2 10. 4 565 [T 11.6 2,449 || Aug. 9.3 24
Mar. 3........ 10.5 512 L I, 1.9 2,577 9.0 4
[ 10.5 624 120....... 11.7 2,793 9.5 17
Qevaenend| 10.7 647 5. 11.9 2,874 30 9.0 5
X R, 10.7 618 18........ 11.4 1.807 || Sept. 9.0 8
16........ 10.7 746 21........ 11.3 1,441 1 9.0 18
19........ 10.7 526 24, ..., 11.2 1,343 9.5 66
22 ceann.. 10.7 484 28 ... 1.2 1,022 9.0 9
250cea... 10.8 527 3l........ 11.1 936 10.5 442
28ccne.... 10.8 647 || June 3........ 11.3 1,044 1.1 747
3l........ 10.5 4291  6........ 11.2 1,135 10.2 262

Norg.—Measurements made by P. E. Harroun, C. W. Healey, W. D. Greet, W. W, Sentman, J. R.

Nisbet, G. B. Monk, C. E. Mead, J. W. Broyles, D. H. West, G. W. King, and

D. H. Armstrong.

Daily gage height, in feet, of Rio Grande near San Marcial, N. Mezx., for 1895-1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May. | June. | July. | Aug. |Sept.
58 1 68| 77| 90| 80| 70| 87| 80
5751 7.05| 7.45| 875| 83 7.0 9.0 7.5
6.25| 7.35| 7.5 8.5 8.4 6.45| 7.85| 7.35
6.4 7.351 7.4 835 8.5 6.4 845 7.0
6.2 7.35| 7.3 8.05| 8.5 6.35 | 855 6.9
6.2 715 7.4 7.6 8.7 6.3 7.4 6.8
6.25 | 7.0 7.5 7.5 8.9 6.3 7.551 6.8
6.25| 6.95| 7.5 7.35| 8.9 6.25| 7.3 6.7
6.25| 7.05| 7.1 7.15| 85 6.25| 8.1 6.5
6.3 6.8 7.0 6.95| 8.5 7.15| 815| 6.5
6.2 6.8 7.1 6.95| 8.6 9.35 | 7.4 6. 56
6.25 | 6.9 7.56 1 7.05| 87 9.2 7.35| 6.5
6.25 1 6.95| 7.8 7.25| 8.9 7.6 7.25| 6.75
5.2 6.95| 835| 7.6 8.6 7.0 7.8 6.45
515| 6.85| 88 7.85| 8.5 6.35| 7.75| 6.1
5.1 6.95| 895 7.9 825 6.55| 7.35| 6.0
515 | 6.9 9.0 7.8 8.2 6.3 7.0 5.7
595} 6.8 8.95| 7.65| 8.0 6.2 6.45| 5.6
6.0 6.7 9.0 7.6 8.0 6.35| 6.75| 5.45
6.25| 6.551 9.2 7.6 8.0 6.5 6.25 | 5.0
6.3 6.7 9.4 7,45 .3 6.5 6.5 5.0
6.45 | 6.85| 9.4 7.45 | 7.3 7.251 6.5 4.8
6.6 6,65 9.5 8.0 7.0 7.5 6.45 | 4.7
6.65| 6.6 9.45 | 7.8 | 7.0 835! 6.6 4.7
6.6 6.5 9.1 8.4 6.3 8.55 | 6.4 4.6

. & 6.75| 8.65] 8.0 6.7 8.0 6.651 4.5
.65 1 6.95( 8.5 8.4 6.75 | 7.2 6.5 4.5

7B L1 8.5 8.05| 7.1 7.5 7.05 | 4.25
....... 7.2 8.5 8.2 7.35| 7.1 7.0 5.8
....... 7.4 8.65| 8.35| 7.0 7.1 7.95| 5.7
....... 7.55 {ceeeeeo| 815 ce.....| 7.8 T.45 |......
451 7.2 8.6 9.0 7.3 5.6 6.0 5.6
.66 | 7.2 8.45| 9.0 7.3 5.6 6.0 5.5
.5 7.2 8.3 8.5 7.5 5.6 6.0 5.5

4 7.2 8.1 8.5 7.4 5.6 6.0 5.5

.4 7.2 7.9 8.5 7.4 7.0 6.0 5.5
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RIO GRANDE,

Continued.

Daily gage height, in feet, of Rio Grande near San Marcial, N. Mex., for 1895-1913—
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e near San Marcial, N. Mex., for 1895-1913

Continued.

Daily gage height, in feet, of Rio Gra
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retal, N. Mex., for 1895-1915—

RIO GRANDE.,
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., Jor 1895-1913—

10 Grande near San Marcial, N. Mex.
Continued.

in feet, of R

vght, in

Daily gage
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May. | June.
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Day.
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Rio Grande near San Marcial, N. Mex., for 1895-1918—

RIO GRANDE.

Continued.

Daily gage height, in feet, of

July. | Aug. | Sept

May. | June

Mar. | Apr.

Feb.
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Dec.
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Oct.

Day.
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RIO GRANDE. 155

Daily gage height, in feet, of Rio Grande near San Marcial, N. Mex., for 1895-1918—
Continued.

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

b
&

10.4 | 10.45 | 10.45 | 10.45 | 10.5 | 11.4 | 11.5 | 10.9 8.56 | 10.5
10.5 | 10.5 | 10.4 |10.5 [10.5 | 11.4 | 11.5 | 10.9 8.35 | 10.3
10.5 | 10.4 |{10.4 (10.5 |(10.5 | 11.4 | 11.55|10.75 | 8.65 | 10.65
10.6 | 10.4 | 10.4 | 10.55 | 10.55 | 11.0 | 11.6 | 10.6 9.0 | 10.5
10.5 | 10.4 [ 10.4 | 10.7 | 10.6 | 10.8 | 11.4 |} 10.5 9.05 | 10.6
10.6 |10.5 |10.45|10.8 | 10.6 | 10.95 11.2 | 10.4 8.8 |12.05
10.5 | 10.5 | 10.35 | 10.8 | 10.65 | 11.55 | 11.2 | 10.3 8.95 | 13.3
10.4 | 10.4 | 10.4 |10.7 | 10.7 |12.1 |11.6 | 10.2 9.0 | 12.5
10.5 | 10.4 | 10.45| 10.6 | 10.6 |12.5 | 12.4 | 10.5 8.95 | 11.6
10.5 | 10.55 | 10.55 | 10.55 | 10.5 | 12.65 | 12.65 | 10.2 8.95 | 11.95
. 10.4 | 10.45 | 10.5 | 10.55 | 10.4 | 12.5 | 12.65 | 10.0 9.05 | 12.2
. 10.4 | 10.4 |10.45|10.6 |10.4 |12.3 [12.7 |10.0 9.0 }12.05
. 10.4 | 10.4 |10.5 |10.6 |[10.5 |12.1 [12.7 [10.05] 895|118
. 10.5 | 10.35 | 10.4 {10.5 |10.6 |12.1 [12.6 9.95 9.75 | 11.7
0.3 |10.5 |10.4 |10.3 |10.5 |10.6 | 123 | 12.25| 9.9 9.9 |11.4
0.3 |10.45}10.35 | 10.3 | 10.5 | 10.6 | 12.25 | 12.0 9.9 9.4 |11.35
0.2 }10.55 ) 10.5 |10.4 ;10.4 |10.6 | 12.2 | 11.95} 9.9 9.45 1 11.35
0.2 |10.5 [10.4 |10.5 | 10.4 |10.9 | 12.05| 11.85 | 9.85| 9.1 | 11.4
0.2 |10.45 | 10.45 | 10.4 | 10.5 [ 11.15( 12.1 | 11.7 9.75| 9.2 [11.35
0.1 | 10.4 | 10.45 | 10.4 | 10.6 | 11.3 | 12.05 | 11.7 9.45| 9.1 | 11.3
0.1 |10.45 | 10.5 | 10.45 ] 10.45 | 11.85 | 12.15 | 11.9 9.4 |10.4 |11.2
0.2 |10.55 | 10.5 |10.5510.3 [ 12.0 [12.25|11.8 9.35 | 1.7 | 10.95
0.15 | 10.5 | 10.5 [10.55 | 10.2 | 11.95 | 12.3 | 11.8 9.55 | 11.25 | 10.8
0.05 | 10.4 | 10.4 110.6 |10.2 | 12.15|12.3 | 11.65| 9.4 | 10.55 | 10.8
10.05 | 10.4 | 10.45 | 10.6 | 10.35 | 11.8 | 12.25 | 11.45 | 9.05 | 10.1 | 10.85
10.1 |10.4 |10.45}10.5 | 10.4 | 11.45| 12.15|11.5 [ 10.1 | 10.3 | 10.65
10.35 | 10.55 | 10.5 [10.5 | 10.4 | 11.3 | 11.85 | 11.35[ 10.0 | 10.6 | 10.7
. . 10.9 | 11.7 |1L.2 9.6 | 10.4 | 10.6
10.7 | 11.3 | 111 9.1 |10.35]10.6
11.0 | 11.3 | 10.9 8.85 1 10.4 | 10.6
....... 1.5 |.......| 88 [10.5 [......

roree
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156  WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Daily gage height, in feet, of Rio Grande near San Marcial, N. Mex., for 1895-1915—

Continued.
Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1910-11.
8.95 12.2 1125 111.95 (10.45 | 9.9
9.0 12,3 112.35112.3 |10.3 9.95
9.25 . 12.7 [12.3 | 12.55 | 10.3 9.95
9.4 . 129 112.2 {12.3510.15| 9.95
9.4 0. 13.2 [12.35 | 12.55 | 9.95] 9.9
9.4 [10.55 |10.8 |10.75 ] 11.35  11.05 | 13.45 [ 12.4 | 12.25 | 9.75 | 10.05
9.4 |10.4 |10.9 |10.7 {11.4 |11.0 | 13.5 |12.45]12.2 9551 9.95
9.4 |10.45 {11.0 | 10.6 | 11.55(11.0513.45|12.6 |12.05| 9.4 9.95
9.5 1105 | 11.1 |10.6 {121 |11.0 | 13.2 {127 [12.45| 9.4 [ 10.0
9.55 | 10.55 | 11.2 | 10.75 | 11.25 | 11.05 | 12.9 | 12.85 | 12.85 | 9.25 | 10.0
9.6 [10.6 [11.15 | 10.8 | 10.75 | 11.15 [ 12,9 | 12.75 | 12.0 9.0 9.95
9.6 |10.6 |11.05 109 |10.8 |11.2 |12.65|12.6 | 11.7 89 {10.0
9.7 {10.6 [11.05(10.9 [ 10.8 [11.15(12.7 |12.9 |12.95| 875| 9.9
9.85(10.6 [11.0 [10.9 |[10.95|11.1 |12.55 |12.5 |12.4 9.15| 9.9
9.7 [10.55 [ 11.05 | 10.75 | 11.05 | 11.15 | 12.45 | 12.3 | 12.25 | 9.5 | 10.3
9.7 110.5 [10.95|10.75 { 11.05 [ 11.1 | 12.45 | 12.3 | 13.45| 9.4 | 10.4
.7 9.75110.5 [10.9 |10.75 | 11.15 | 11.05 | 12.4 | 12,3 | 13.15| 9.35 | 10.4
. 8 9.8 [10.5 110.8510.8 |11.3 [11.1 [121 1123 )13.45} 9.9 |10.05
.7 9.8 . 10.4 9.9
.7 9.9 10.05 | 10.05
8.8 | 9.95 10.15 | 9.95
8.85110.0 10.0 | 10.25
8.75 | 10.0 10.1 | 10.2
8.7 |10.0 10.1 | 10.4
8.7 {10.1 10.1 | 10.7
-2 A 10.1 |......
1.3 | 11.55 | 10.75 | 10.55 | 10.95 | 10.9 {10.95 | 11.7 | 14.5 | 11.65 | 9.2 9.9
10.7 [ 11.55 | 10.75 { 10.56 | 10.85 { 11,0 {11.0 (11.75 | 14.4511.65| 9.15| 9.65
1.3 |11.6 |10.6 | 10.6 |10.95}10.95{11.1 {121 {14.2 | 11.45] 9.0 9.5
1.7 [11.6 | 10.65{10.7 | 11.0 | 10.95 | 10.95 | 12.95 | 14.2 | 11.4 9.05| 9.55
11.95 | 11.6 | 10.85 | 10.65  10.95 | 11.0 | 11.05 | 13.0 | 14.2 | 11.3 9.95 | 9.4
[ S - 13.5 | 11.5 |10.95|10.8 |10.95 | 11.0 |11.2 [12.8 {14.05|11.2 | 89 | 8.95
[N 14.3 {11.4 [ 1.0 110.95)10.95{10.95]| 11.45 |1 12.75113.6 | 10.95 | 8.95| 8. 75
Bt 13.95 | 11.45 { 10.95 | 10.9 | 10.85 | 11,05 | 11.75 | 12,55 | 13.9 | 10.75 | 9.05| B.55
Qe 13.75 | 11.3 |11.05 | 10.95 | 10.8 |11.1 |12.0 [125 |14.0 |10.45| 8.95| 8.5
1 14.0 [11.3 | 11.05)10.95 ) 10.95 | 11.15 | 12.0 [12.7 | 13.55 | 10.05 | 8.8 | 8.4
) 5 P 13.55 [ 11.25 | 11.1 | 10.9 |11.0 |11l.4 |11.95|12.7 | 13.4 9.8 | 8.7 8.45
120 i 13.35 | 11.2 | 11.05 | 10.85 [ 11.0 |11.4 }12.0 | 12.7 |13.3 9.65 | 8.7 8.4
13 aneeaaann 13.3 [ 11.25 | 10.95 | 10.85 [ 10.9 | 11.4 |11.95|13.0 [13.3 | 9.6 | 87 | 8.4
S T 12.85 | 11,15 | 10.85 | 10.95 | 10.95 | 11.3 | 12.0 . 12.65 | 13.2 9.5 8.6 8.8
1 12.7 [11.1 | 10.9 |1l.1 |10.9 |11.2 |18.95 | 12.75 [ 12.95 | 9.5 8.75 | 8.65
L 12,3 [11.15 | 10.9 | 11.15 | 10.85 | 11.05 | 11.6 | 13.15 | 12.55 | 9.6 |11..0 8.45
b . 11.75 [ 11.05 | 11.95 | 11.1 |10 |1Lo0 |1L7 [128 [12.25| 9.75|10.1 8.35
18u e eaaaaeaannn 11.55 [ 11.1 | 10.9 [1L.2 [11.0 [10.95[11.45|12.7512.0 | 9.95[ 9.4 | 8.25
19, et 11.35 | 11.1 [ 10.85 [ 11.2 [10.9 |10.85 | 11.4 | 12.75 11,75 | 9.75| 9.25 8.05
. | 1.2 {11.15 | 10.85 | 11.1 [ 10.85 | 10.8 | 11.45 | 13.15 | 11.5 9.55 | 9.1 |... ...
11.15 | 11.1 [ 10.9 [11.1 |11.0 |10.8 |11.4 |13.2 | 115 9.5 9.0 f......
11,251 11.2 | 10.95 | 10.95 | 10.95 | 11.75 | 11.5 [ 13.5 | 11.5 9.65 1 9.0 |......
11,05 { 11.05 [ 11.0 | 10.85 | 1.0 | 12.4 [11.5 [13.7 [11.5 [10.55]| 9.0 |......
4111 111,051 10.85 | 10.8 | 11.05 | 11.9 |11.4 |13.85|11.7 | 1L3 8.9 |......
1.1 |11.1 [10.8 [10.75 [ 11.05 | 11.7 |11.4 | 14.15 | 11.6 | 10.4 8.8 |......
11.05 1 11.2 {10.75]10.8 |11.0 [11.5 [10.9 [143 [11.6 [1lL0 8.7 |oenun.
1.1 {11.05110.65 | 10.8 |10.9 [11.25|10.8 | 143 |11L7 |10.4 8.6 |......
112 [10.95110.55 {11.0 [10.9 |1L0 [10.9 | 143 |11.7 | 9.6 | 855).. ...
11.4 | 10.85 | 10.55 | 11.05 | 10.9 [ 11.0 |11.45 | 14.3 [ 117 9.85 87 |......
11.35 1 10.85 | 10.45 | 11.0 |....... 10.95 | 1.6 | 14.45 [ 11.75 | 9.55| 9.0 |......
15 ... 10.55 | 10.9 |....... 10.9 J.....-- 14.6 |....... 9.4 | 9.6 {......
9.45
9.5
9.6
9.6
9.6
9.65
9.7
9.8
9.85 . X X . . . X .
9.95°10.2 /.......0 10750 16.7 110750 1075 [ 11,15 ... .. ...... 9.15
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Daily gage height, in feet, of Rio Grande near San Marcial, N. Mez., for 1895-1913—

Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13.

8.75 | 10.0 11.35 9.05
8.8 |10.05 11.15 9.0
8.85 | 10.1 10.95 9.15
8.9 |10.05 10.8 9.15
9.0 |10.1 10.8 9.35
9.0 9.95 10.8 9.35
9.1 110.1 10.9 9.15
9.15 | 10.05 11.0 9.0
9.2 | 10.0 11.15 8.85
9.2 |10.1 11,66 | 11.4 [ 1L2 [L......foo.oooofiaaa.
9.2 [110.05[10.05 [10.7 }10.65]10.6 | 11.85 | 11.35 [ 11.25 | ... .| c.coii]oeanns
9.3 |10.05| 9.95|10.6 {10.7 |10.65 | 12.35 O,
9.3 |10.0 9.9 [10.6 |10.6 {10.65|12.45 |11.2 | 11.46 {._._....| 9.25 [...._.
9.35110.05| 9.8510.65 | 10.7 j10.7 |12.35|11.156 [ 11.5 |.......] 9.45 |_. ...
9.45110.05| 9.9 110.55110.65 | 10.75 | 12.05 | 11.2 [11.2 }._.....| 9.16 ... ..
9.5 |10.1 9.8 10.75 | 11.7 10.0
9.5 [10.15| 9.8 10.8 | 11.45 0.6
9.6 |10.2 9.9 10.8 | 11.3 1.2
9.5 10.15 | 9.85 10.75 | 11.2 0.4
9.4 (10.2 9.85 10.65 | 11.1 0.1
L A S PR, 9.9 L O N S e P

Daily discharge, in second-feet, of Rio Grande near San Marcial, N. Mex., for 1895-1913.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. ; June. | July. | Aug. | Sept.
1,840 | 3,370 | 6,260 | 4,710 | 2,180 { 5,500 |......

2,260 | 2,940 { 5,400 | 4,390 | 2,180 | 6,260 |......

2,770 | 3,030 | 4,730 (. 4,560 | 1,280 | 3,620 |......

2,770 | 2,860 | 4,470 | 4,730 | 1,210 | 4,640 |......

2,770 | 2,600 | 3,060 | 4,730 | 1,140 | 4,880 |.._...

2,430 | 2,860 | 3,200 | 5,340 | 1,080 | 4,560 |..... .

2,180 | 3,030 | 3,030 | 5,960 | 1,080 | 4,880 |......

2,090 | 3,030 | 2,770 | 5,960 | 1,020 | 2,600 |......

2,260 | 2,350 | 2,430 | 4,730 | 1,020 | 4,050 |......

11 SRR I IR, DR R 1,080 | 1,840 | 2,180 | 2,090 | 4,730 | 2,430 | 4,130 |......
R U A RN 960 | 1,840 1 2,350 | 2,090 | 5,040 | 7,340 | 2,860 |......
2,010 | 3,110 { 2,260 | 5,340 | 6,880 | 2,770 {......

2,000 | 3,540 | 2,940 | 5,960 | 3,200 [ 2,600 |......

2,000 | 4,470 | 3,200 | 5,040 | 2,180 | 3,540 |._....

1,920 | 5,650 | 3,620 | 4,730 | 1,140 | 3,450 |......

2,000 | 6,110 | 3,710 | 4,300 | 1,420 | 2,770 |......

2,010 | 6,260 | 3,540 | 4,220 | 1,080 [ 2,180 |......

1,840 | 6,110 | 3,280 | 3,880 960 | 1,280 |......

1,670 | 6,260 | 3,200 | 3,880 | 1,140 | 1,750 [-._...

1,420 | 6,880 | 3,200 | 3,880 | 1,350 | 1,020 |......

1,670 | 7,400 | 2,940 | 2,600 | 1,530 | 1,350 |...._.

1,920 | 7,470 | 2,940 } 2,690 | 2,600 | 1,350 {......

1,580 | 7,800 | 3,880 | 2,180 | 3,030 | 1,280 |......

1,500 | 7,650 | 3,620 | 2,180 | 4,470 | 1,500 |......

1,350 | 6,570 | 4,560 | 1,080 | 4,880 | 1,210 |......

1,750 | 5,190 | 3,880 | 1,670 | 3,880 | 1,580 |..... .

2,090 | 4,730 | 4,220 | 1,750 | 2,520 [ 1,350 |......

2,350 | 4,730 | 3,960 | 2,350 | 3,030 |.2,260 |._....

2,520 | 4,730 | 4,220 | 2,770 | 2,350 | 2,180 |..... .

.| 2,860 | 5,190 | 4,470 | 2,180 | 2,350 | 3,790 |......

3,120 |..-.... 4,130 |....... 3,540 | 2,940 |......

460 | 3,500 | 4,800 580 0 0 1]

460 | 3,010 | 4,800 [ 580 0 0 0

460 | 2,520 | 3,170 820 0 [} [1]

460 | 1,900 | 3,170 [ 700 0 0 [

| P JRUN PO PP A 700 | 460 1,400) 3,170 | 700 | 240 0 0



158 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near San Marcial, N. Mezx., for 1895-1913—

Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1895-96.
............................. ceeeeasloeeni..| 700 460 1,400| 3,170 | 820| 240| 240 0
644 | 460 [ 1,400 | 3,170 | 240 45 58 0
580 | 240 1,600 3,170 | 240 0 0 0
580 | 240 1,600| 3,820 | 240 0 0 0
580 350 | 1,900 | 3,820 0 (1] 0 0
580 350 | 2,200 | 3,820 1] 0 0 0
580 350 | 2,520 | 3,820 0 0 0 0
580 240 | 2,850 | 3,170 [!] 0 0 0
580 240 | 3,820 | 3,170 0 0 0 58
820 | 460 | 4,470 | 2,520 0 0 0 0
700 460 | 4,470 | 2,200 0 0 0 0
700 | 700 | 3,500 | 1,600 0 0 0 0
700 | 700 | 3,170 | 820 0 0 0 0
700 | 700 | 3,500 | 820 0 70 0 0
820 0] 820 0| 82
820 0] 4,800 0| 1,500
460 0| 2,363 0| 950
240 0 950 [1] 240
240 0| 240 0 240
240 0| 240 0 85
240 0 15| 820 0
240 0 150 820 0
240 01,600 820 0
240 01,600 760 0
195 0 820 150 0
350 |---en-- 240 [} P
600 | 350| 600/ 3,150 | 6,150 (11,100 | 1,150 | 170 5
600 350 600 | 2,400 | 6,150 [10,900 | 1,900 170 5
600 | 350 600| 9006150 (10,750 | 2,020 | 120 13
3501 350| 600( 900(7,200{9,620|1,200| 110 13
350 350| 600| 9008770 9,850 (1,200 195 | 2,900
350 [ 350| 600| 900[10,200 | 8,950 | 1,000 | 330 | 3,420
350 350 600 900 16,000 | 8,500 | 1,000 170 | 1,150
350 ] 350 600| 900(13,800 7,370 | 850! 365| 520
350 350 600 | 1,650 (12,500 | 6,470 | 1,200 155 270
350 350 600 | 1,900 12,500 | 6,250 | 1,400 105 520
3501 350 | 600 | 2,650 12,500 | 6,250 | 1,650 85| 290
295 | 350 | 600 | 2,650 (12,500 | 6,920 | 1,100 85| 58
295 350 | 600 | 2,650 (12,500 | 7,150 | 1,770 77 | 5,350
205 | 350} 475 | 8,400 |12,500 | 7,370 | 1,200 77 | 6,050
246 | 350 | 725 | 4,350 [12,500 | 7,150 | 1,100 73 | 3,420
200 350 975 | 3,150 (12,500 | 6,250 { 1,000 61 | 3,420
200 550 600 | 3,150 (12,500 | 6,250 | 1,000 53 | 2,550
200 | 475 | 350 | 3,150 (12,500 | 6,020 | 1,000 29 | 1,500
200 47571 350 | 3,150 [12,500 | 6,250 | 1,650 21 | 3,070
200 | 475 | 350 | 3,520 [17,800 | 3,800 | 1,400 73-[ 800
350 | 4,950 121,800 | 4,900 | 1,000 77 520
550 | 3, 21,800 | 4,220 | 850 73| 520
600 | 7,020 (18,500 | 3,600 | 850 6l | 520
600 | 6,150 (10,800 | 2,800 | 850 53 | 800
1,350 | 6,150 [10,800 | 2,620 [ 700 65 | 3,250
975 | 6,150 (10,800 | 2,150 | 700 61 | 5,180
850 | 6,150 (10,800 | 1,780 | 700 57 | 4,820
850 | 6,150 {10,800 | 3,600 | 700 57 | 3,070
850 | 6,150 [10,800 | 2,150 | 530 49 | 2,020
850 | 6,150 [12,600 [ 1,780 | 400 33| 975
1,100 |.......[12,100 |....... 270 5 oeeeen
3,100 | 1,000 | 1,090 | 1,090 775 (10,200 | 1,540 | 2,000 394 48
2,700 | 1,000 | 1,290 | 1,090 | 775 | 8,740 | 1,470 | 2,260 | 351 44
2,400 | 915 | 1,180 [ 1,180 | 775 | 7,285 | 2,000 [ 1,680 | 200 | 40
2,400 915 | 1,090 | 1,090 775 | 4,730 | 1,830 | 2,130 255 40
2,400 | 915 | 1,000 | 1,090 | 775 | 3,400 | 1,830 | 1,760 | 223 36
2,700 915 | 1,000 | 1,090 775 | 2,940 | 1,610 | 1,830 170 36
3,100 | 1,000 | 1,000 | 1,090 | 915 | 2,570 | 2,420 | 1,760 | 170 36
2,400 { 1,000 | 1,000 [ 1,000 | 915 | 2,260 | 2,000 | 1,340 | 372 36
2,400 | 1,000 | 1,090 | 1,000 | 915 | 2,260 | 1,680 | 1, 170 36
2,400 | 1,000 | 1,090 | 1,000 | 1,000 | 2, 2,040 1 1,570 | 840 79




RIO GRANDE. 159

Duily discharge, in second-feet, of Rio Grande near San Marcial, N. Mex., for 1895-1918—

Continued.

Day. Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1897-98.

1,000 | 1,180 | 1,090 | 1,410 | 2,570 | 2,260 | 958 | 1,040 | 878

1,000 | 1,180 | 1,000 | 1,610 | 2,260°f 2,760 [ 915 | "510 | 103

1,000 | 1,180 | 1,090 | 1,760 | 2,130 | 3,170 | 775 | 273 58

1,000 | 1,090 | 1,090 | 2,260 | 2,130 | 2,570 | 6,190 | 170 53

1,000 | 1,090 | 1,180 | 2, 2,415 | 2,420 | 2,420 | 143 46

1,000 | 1,000 | 1,180 | 2,940 | 2,940 | 2,260 (14,200 [ 118 40

1,000 | 1,000 | 1,090 | 4,000 | 2,760 | 1,920 |16,800 36

1,000 | 915 | 1,000 | 6,190 | 2,260 | 1,540 [13,100 90 36

1,000 | 615 | 1,000 | 6,190 | 2,000 | 1,830 | 1,7 170 32

1,000 | 1,000 | 1,000 (10,600 | 2,000 | 1,680 | 1,240 | 255 32

1,000 | 1,000 | 1,000 | 9,840 | 1,830 | 1,540 | 1,090 | 195 32

1,000 | 915 | 1,000 | 7,650 | 1,540 | 2,260 | 1,000 | 126 32

1,000 | 1,090 | 1,000 | 5,460 | 1,290 | 2,000 958 90 32

915 | 1,180 | 915 | 9,110 | 1,290 | 2,260 | 915 70 32

840 | 1,090 | 915 | 9,110 | 1,080 | 2,200 | 840 60 0

745 | 1,090 840 | 9,470 | 1,090 | 2,760 775 58 4]

462 | 1,090 8.740 | 1,000 | 2,760 | 715 56 0

560 | 1,000 840 | 9,110 | 1,000 | 2,420 662 65 0

808 [..nn--- 840 1 9,470 | 1,000 | 2,130 | 610 63 0

1,000 |oenn-. 775 [11,300 | 1,090 | 1,830 [ 5 54 0

1,000 |eeeeeecfoaceanc]enenans 1,180 [....... 462 50 |..... .

0 0| 462 560 540| 460| 580 |1,610 | 130 0 130 0

0 0| 560| 480} 445| 460| 6451, 104 0] 104 0

0 o 462| 400] 460 430| 720 1,190 91 0 78 0

0 851 | 430] 460 | 400 | 480 | 9 78 0 52 0

0 27| 330 | 415| 430| 400| 420 980 52 0 84 0

0 36 372 430 400 460 370 7 32 0 104 0

0 40 430 165 460 575 610 0 0 550 0

0 44 290 480 75 400 420 610 0 04,201 0

0 51| 255 | 415 75| 500 | 370 | 610 0 0| 38 46

0 57 255 400 560 400 490 0 0 182 84

0 61| 223 430 | 430| 400 295| 420 0 0| 143 0

0 79 255 580 460 400 240 295 0 0 a1 20

0| 18| 230| 460 | 285 430 =220| 250 0 0 39 65

0| 134| 33| 58| 670 58| 205| 220 0 0 0 6

o 152 540 | 460 | 620 183 | 195 0 0 0 0

0 170 330 520 580 160 182 0 1] ] 0

0 223 460 560 540 167 195 0 0 0 1]

0 290 372 415 500 540 370 220 0 0 0 0

0| 223| 439 415| 500 500 250 04,230 0| 690

0 223 560 415 500 400 | 1,870 | 1,080 0 | 4,660 0 198

b4 S, 0 255 915 430 500 375 | 2,220 980 0| 1,400 0 132

22 iiennn. 0| 20| 688| 400| 500| 3752220/ 770 0| 273 0 90

b2 0| 330 | 43| 430 500| 375{1,80 | 770 0| 162 0 72

P S 0| 255| 330 | 460| 460 | 875 |1,620| 610 0| 150 0 72

b 0; 372| 239; 460 500 375 1,620 420 01,400 0 0

- 0 330 170 430 500 350 | 1,620 385 011,190 0 1]

b OO 0| 33| 200| 430| 500| 350 1,620 295 0| 207 0 0

28 iiiieen Of 351 290 | 430| 500| 400/ 1,620 235 0| 169 0 0

29 i 0 330 330 430 |.evn... 460 | 1,860 207 0 156 0 1]

30 . ... 0 372 416 | 430 |....... 520 | 1,620 169 0 162 0 0

L) PO 0l...... 510 445 [....... 580 [..n-.-. 156 |....... 156 0..... .
1899-1900.

| SO, 0 72| 252 550| 610 490 | 110 90 | 4,930 40 0 0

2 eraaas 0 72| 252 70| 610| 610 7 110 | 6,860 20 0 0

S, 0 84| 252 770| 550 610 65| 110 | 7,460 10 0 0

4o, 0 84| 20| 610| 49 | 610 50| 170 | 6,560 0 0 0

[ 2 0 92 260 610 690 610 40 170 | 6,860 0 0 0

[, 0 260 420 980 610 30 170 | 6,000 0 0 0

Tt 0 108 260| 37| 770 610 20 170 | 4,680 0 0 0

- . 0| 108| 268| 420| 770| 610 20 [ 530 | 4,280 0 0] 1,000

[ 2, 0 268 | 455 770 | 610 740 | 3,820 0 0 [ 7,300

100 ciiiiieaannns 0 120 246| 825| 550 | 610 10| 740 (3,170 0 018,500

B 3 0 132 268 770 490 825 140 740 | 3,060 0 013,350

| 0 132 260 610 690 770 110 740 | 3,270 0 0| 1,550

13 it 0| 144 260| 490| 610 70| 110 1,720 | 3,820 0 0| 170

) R, O 144 260 49| 420| 770 110 {2,620 | 3,060 0 0 | 4,000

15 eereinianns 0] -156) 2681 610| 4201 490| 170 2,620 | 2,070 0 0] 1,650



160 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near San Marcial, N. Mezx., for 1895-1913—

Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0| 156 268 770 490 610 170 | 2,070 | 1,930 0 0 180
0 168 246 610 690 770 170 | 1,830 | 1,410 0 0 85
0 168 320 690 610 980 170 | 1,500 | 1,410 0 0] 70
0| 180| 370 | 610| 490 |1,300 | 155 |1,80 | 1,120 0 0 60
0 192 345 825 770 550 140 | 1,720 900 0 0 50
0 192 3,680 740 0 0 45
0| 204 6,250 | 610 0 0 45

12 216 4,120 610 0 0 40
24 216 3,820 540 0 0 35
24| 228 3,520 | 540 0 0 30
36| 228 3,210 | 400 0 0 2
36 240 2,960 230 0 0 35
48 240 2,750 130 0 0 30
48 252 3,270 90 0 0 20
60 252 3,820 65 0 0 15
60 |oeueen. 4,460 [-...... 0 (L0 S
15 10 3,530 | 4,190 50 | 2,100 | 120
10 15 3,620 | 4,740 30 900 140
5 15 4,600 | 4,240 40 670 120
1] 25 5,400 | 3,750 50 360 230
ol 2 5,570 | 3,390 20{ 300 | 400
0 25 3,700 | 3,150 10 230 810
0 30 3,230 | 3,100 0] 3,440 360
0 30 3,440 | 1,790 01,500 | 200
0 30 3,650 | 1,700 0| 2,000 660
0 35 2,880 | 1,800 0] 2,450 | 3,020
0 35 3,110 | 1,550 01,000 | 6,210
0 35 3,160 | 1,800 0 810 | 3,160
0 35 3,300 | 1,750 0| 670 |1,300
0 35 3,490 | 1,600 0 550 750
0 35 4,240 | 1,600 390 590 360
0 40 4,550 | 1,800 370 520 290
0 40 4,440 | 1,300 70| 360 | 190
0 40 4,370 930 40 460 140
0 40 4,410 900 30 770 100
0 45 4,240 | 790 20 | 5,865 80
0 45 4,240 650 10 | 3,520 60
0 45 4,350 450 011,140 50
0 50 4,870 380 60 720 40
0 50 5,380 230 880 360 30
0 60 5,560 220 | 6,600 300 20
0 60 5,370 | 190 | 2,450 | 230 20
0 70 5,080 150 | 2,000 360 10
0 70 4,420 150 | 3,450 300 0
5 80 3,400 | 140 | 4,430 | 130 0
5 80 3,530 60 | 3,950 | 140 0
10 [ooo.o.. 3,010 |....... 4,910 | 120 |......
1901-2.
0 280 270 420 320 210 130 480 560 0 0 80
30 250 270 350 300 250 100 340 450 0 0 90
10 300 310 420 360 240 80 310 450 0 0 40
0 280 310 500 480 220 70 285 400 0 0 30
0 260 370 500 420 220 55 200 360 0 0 20
30 240 340 470 380 200 40 240 270 0 0 10
860 220 300 470 330 190 25 220 190 0 0 0
2,320 200 330 470 330 180 15 220 170 0 0 0
900 190 230 350 320 170 5 295 140 0 0 0
460 160 280 310 340 160 0 265 110 0 0 0
100 160 380 320 300 120 0 250 70 0 0 0
370 160 280 320 360 80 900 280 40 0 80 0
320 200 310 360 300 70 920 300 20 0 80 0
280 260 310 380 270 1,380 300 0 0 640 0
270 | 1,460 260 380 270 50 | 1,400 330 0 0| 1,490 0
250 | 1,400 260 360 300 50 | 1,510 | 1,550 0 0 300 0
230 530 260 380 300 90 | 1,140 800 0 0 20 0
190 400 230 380 300 130 | 1,160 470 0 0 80 0
180 340 230 340 290 130 780 470 0 0 50 0
170 300 230 360 300 130 860 440 0 0 30 Q



RIO GRANDE. 161

Daily discharge, in second-feet, of Rio Grande near San Marcial, N. Mez., for 1895-1915—

Continued.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
2] 290 260 110 910 390 [} 0 0 0
22 270 390 1,200 350 0 0 0 80
23, 420 70 | 1,650 (1} 0 0| 2,460
24 240 460 60 | 1,440 210 0 0 100 | 1,890
25 230 420 60 | 1,150 125 0 0 | 3,760 850
26 240 340 60 760 80 0 0 10,500 450
27 240 300 130 730 70 0 0 | 2,660 360
28, 240 310 130 570 35 0 011,80 230
29 250 310 120 620 | 1,470 0 0] 1,38 100
30. 270 340 120 €20 | 1,710 0 011,320 40
31 ceames.] 390 120 [o.cee| 740 |e...... 0 380 |..... .
15 140 185 415 490 920 | 3,470 | 2,860 | 3,600 245 [
15 125 170 530 850 | 3,470 | 2,990 | 3,300 115 0
15 110 75 345 400 | 1,180 | 3,470 | 3,250 | 2,900 115 (i}
20 70 80 290 390 | 3,780 | 4,020 | 4,450 | 2,790 75 [}
20 80 75| 385| 37|35 4,530 | 5,320 | 2,630 60 ]
15 140 75 385 380 | 2,200 | 4,970 | 6,020 | 2,520 35 0
15 140 75 490 320 | 1,420 | 4,630 | 6,500 | 2,140 35 0
15 140 260 310 | 2,410 4,630 | 8,250 | 1,970 25 0
15| 145| 20| 3402 900 | 5,340 11,500 | 1,690 20 10
20 145 240 375 | 1,240 840 | 6,010 10,750 | 1,470 15 25
20 150 285 375 560 | 1,250 | 6,480 (10,500 | 1,360 15 40

20 150 270 385 610 1 1,720 | 6,480 (16,480 | 1,470 20
30 150 330 340 470 | 1 6,980 (15,280 | 1,360 15 15
150 310 330 660 | 1,720 | 7,300 {14,300 | 1,360 15 10
100 | 200| 300| 305 1,060 (1, 6,650 (14,350 | 1,360 25 10
180 300 320 330 | 1,060 840 | 6,650 116,850 | 1,020 10 5
160 245 310 330 810 | 1,000 | 6,650 (17,550 740 15 10
130 200 310 450 810 | 1,160 | 8,950 (18,300 475 10 5
120 120 330 410 980 | 1,000 [ 8,240 {15,280 375 15 0
120 80 350 410 730 | 1,380 | 8,240 {17,610 420 100 0
120 65| 330 410| 780 1,470 | 7,000 {17,740 | 620 50 0
120 65 360 385 680 9 6,100 [17,620 620 30 (1}
120 270 310 410 580 680 | 5,680 |17, 500 440 30 0
120 310 300 450 440 940 | 3,860 (18,880 415 75 60
120 310 | 420 | 400 | 1,160 | 3,380 |12,180 | 385 45 10
110 260 330 540 470 | 1,830 | 2,790 | 8,330 355 105 360
110 275 330 580 510 | 2,140 | 2,790 | 6, 355 145 75
125 290 435 580 750 | 3,470 | 3,030 | 5,380 340 45 30
160 350 435 |....... 750 | 3,320 | 3,150 | 5,370 240 20 20
160 | 275 | 475 [ceen-.. 3,470 | 2,850 | 5,370 | 255 15 20
....... 260 475 .eo...| 1,000 .ol 2,720 |......| 270 [ 3 P
0 300 300 270 330 [} 0 (1} 0 220 950
70 0 300 300 300 320 0 (1] 0 0| 150 970
0 330 300 330 310 (1} (1} 0 0 950 | 1,050
20 (i} 335 | @300 a300 0 0 [} 01 1,150 0
0 330 270 310 265 0 (1} 0 0 ja2,110 630
15 10 310 310 315 245 0 0 0 0| 1,360 380
15 10 320 315 | «200 0 0 0 0 ja1,320 200
15 20 315 270 | a315 200 (1} (1} (1} 0| 1,150 140
10 20| -310 280 360 180 0 0 [ 0 760 80
5 20 315 280 355 90 0 0 0 0| a760 40
0 30 320 290 375 110 0 0 0 0 680 0
0 50 315 | @300 | a365 95 0 0 0 0 560 0
0 80 310 260 350 a85 0 0 0 0] @330 0
0 100 320 250 350 75 0 0 0 0 240 0
0 90 310 250 350 70 0 0 0 0 110 0
0 80 285 | a250 350 a60 0 0 0 0 ab0 0
0 70 260 250 | a330 55 0 0 0 0 20 0
0- 75 260 260 320 40 0 0 0 V] 310 0
0 75 295 270 310 a25 0 0 0 0 830 (1]
0 75 290 310 300 0 0 0 0 01,220 0

e Date of measurement.
41823°—wsp 358—15——11



162 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near San Morcial, N. Mex., for 1895-1913—

Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. May. | June, | July. | Aug. | Sept.
0 90 300 370 | @315 0 0 0 0 0 600 300
V] 130 315 335 0 [ 0 0 0] 1,280 300
0 150 315 300 335 0 0 0 0 61,070 | 1,580 | @530
0 190 315 290 355 0 0 0 011,020 | 1,150 510
0 190 310 280 | @350 0 ] 0 0} @490 | 1,080 580
0 230 310 280 350 0 0 0 0 680 | 1,180 | ad50
0 230 310 260 320 0 0 0 0 990 | 1,730 950
0 250 315 115 305 0 0 0 0| a500 | 2,260 23,030
0 250 300 115 | 6295 0 0 0 0 230 | 1,080 | 3,280
0 275 300 270 |....... [ 0 0 0 150 870 | 7,550
Ol....... 315 |- 6305 |....... (1% PRI [ PPN a180 830 |......

4,000 | 2,910 | 7,500 | 19,360 | 2,770 | 405 0
3, 2,070 | 7,630 | 19, 1,990 | 495 0
03,190 | @3,210 | a7,790 [¢19,970 |a1,600 | 645 0
5,620 [ 2, 10,830 | 17,110 | 1,375 | 645 0
05,350 | 2,120 212,200 | 16,350 | 1,260 | 570 0
4,840 | a1,810 | 12,120 [016,480 |a1,145 | @645 | 180
4,600 | 1,730 [010,050 | 15,810 | 1,045 | 570 | 320
04,630 | 1,810 | 10,010 | 15,440 | 965 | 580 | 150
4,830 | 62,050 (010,560 (15,070 | o785 | 700 | 4150
24,920 | 2,720 | 9,630 | 15,930 665 670 195
3,050 | 3,600 | 08,690 | 17,390 | 545 a95
3,340 | a4,030 | 10,620 {018,460 | @465 | aV10 50
3,560 | 4,690 |210,040 | 16,370 | 465 | 620 10
3,500 | 4,090 | 10,700 | 13,570 370 590 b
23,340 | 3,900 610,160 [a12,170 | a275] 470 0
3,370 | 4,200 | 11,760 { 11,880 275 350 0
3,540 | 3,900 |012,560 | 12,800 [ 230 [ 2 .0
03,600 | 63,840 | 13,710 (@13,730 | @190 | al45 0
3,490 | 3,910 j¢15,380 | 10,950 185 125 0
3,490 | 4,140 | 16,550 | 10,170 | 180 | 110 0
02,720 | a4,290 |a17,350 | a8,810 [ @175 | a05 ]
2,600 | 4,840 480 60 0
2,660 | 5,950 25 0
62, 970 [210, 280 a5 0
780 V] a50
490 0 470
200 0| o400
280 0 145
560 0| 4230
840 0 210
720 (L PR,
790 | 1,260 | 4,970 | 5,980 | 1,950 | 1,940 | 170
760 | 1,110 | 5,380 | 5,590 |a1,710 | 1,675 [ 6175
a730 |a1,210 ' 65,320 | 1,810 [o1,470
620 | 1, 4430 | 5560 [ 2)110] 1,
610 | 1, 4,210 | 5,060 [a2,310 | 1,490 | a70
a690 | a1,450 | 64,300 | 5,050 | 2,110 21,360 50
750 | 1,380 5, 65,300 | 2,310 | 1,005
630 | 1,390 | 7,080 | 5,300 [a2, 1,005 | ad0
a580 | 61,430 | 27,080 | 5,300 | 2,450 |61,095 | 30
580 | 1,380 | 7,800 | 5,430 | 2,3% | 975 20
750 | 1,530 | 8,280 | 5,520 [a2,190 | 975| a10
a750 | o1,730 | 09,370 | 5,860 | 2,030 | @625
,690 | 10,080 | 26,240 | 2,010 600 [1]
700 | 1,770 | 10,340 1 6,820 1,030 | 575 0
920 | 2,020 [210,450 | 8,020 | 1,990 | o525 0
980 | 2,250 | 9,780 | 68,500 | 2,210 | 660 0
825 | 920 2,400 9,710 | 8,440 |a2,110| 615 0
780 |a1,030 | 02,660 | 09,650 | 8,530 | 2,180 | @420 0
85 480 645 | 1,390 710 [ 1,110 | 2,800 | 8,850 { 8,330 | 2,270 405 0
a85 | ad80 | 645 01,310 | 700 | 950 | 2,940 | @8,950 | 7,840 la2,640 | 290 0

a Date of measurement.



. RIO GRANDE. 163
Daily discharge, in secondfeet, of Rio Grande near San Marcial, N. Mez., for 1895-1918—
Continued.
Day. O¢t. | Nov. | Deé. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1905-6.
2..... weeeed] 85| 4801 0645 |1,130 | e720| 4790 (03,320 | 10,060 | 7,200 | 2,340 | @220 0
22.ceeeeeess.] @951 540| 5151 950 | 630) 680 3,910 | 210,800 | 26,880 | 2,050 | 220 0
Beeeeeaeeao) s 95) @6805( 445) a700{ "660] 690{ 4,100 | 10,700 | 6,200./a1,760 | 200 0
24....oce....l 90]38,720| o230 560 | 6601 4520 {04,380 ] 10,250 | 5,150 | 1,610 | 6155 0
25.cieeeese.| 105001,920| 175| 540 | 670] 630] 4,670 | 010,160 | 4,590 | 1,390 | 105 615
26.cceeeenene| 6125 11,620 160 a485| 680] 740]6,000| 0,80 | 4,330 la1,170 | 240 50
27 1,160 5 9,330 | 3,680 [ 1,170 [ @320 70
620 5 68,910 | 2,930 [¢1,070 | 295 9,070
620 4 7,630 | ¢2,710 | 1,070 | 270 | 1,790
4 7,130 | 2,310 [o1,280 | 185 | a1,060
6,380 [-....... 1,450 | 210 |.......
1,010 | 1,080 | 1,390 | 1,950 | 4,260 | 8,840 | 7,260 | 2,810 210,610
980 161,060 | 1,250 | 1,960 | 4,450 | 8,410 | 7,200 | 2,420 | 5,660
01,035 | 1,290 |e1,240 |a1,740 | o4,640 | 47,330 (27,320 (02,500 | 4,300
1,035 | 1,370 | 1,040 | 1,700 | 4,410 | 7,010 | 7,350 | 3,200 | 03,760
945 101,350 | 950 { 1,720 | 4,470 | 6,930 | 7,350 | 2,990 | 3,170
a685 | 1,180 | 2950 {al 920 | a4,340 | 6,770 (7,530 |22,780 | 3,180
. 765 (1,110 | 840 2,320 4,340 | 68,040 | 7 600 | 2,360 ; 42,590
795 |61,190 | 820 {2,320 4,190 [ 9,240 | 7,860 | 2,850 { 2,510
a900 | 1,230 | 2900 {52,000 | 4,050 | 29,660 a7, 530 |¢2,000 | 2,170
980 | 1,230 | 960 1,790 | 3,800 ( 9,340 | 7,060 | 1,920 | 1,920
1, 01,230 | 1,130 } 2,040 | 3,770 | 9,260 | 6,700 | 1,700 [ 1,710
01,140 | 1,100 e1,190 [21,810 | 43,850 { 29,140 (a6,030 |a1,700 [ 1,800
, 1,030 (1,030 | 2,350 1 3,850 | 9,430 | 6,030 { 1,560 | 21,480
1,000 |o1,060 | 1,140 1¢3,2%0 | 4,130 | 9,520 | 5,560 | 1,430 | 1,360
a970 | 1,020 4,210 | 04,270 | 9,510 la5,460 (01,140 | 1,650
05,580 | 4,410 | 9,190 | 5,460 { 1,090 | 61,340
5780 | 4,150| R,960 52801 99| 1
6,200 | 43,920 | 29,120 [e5,110 | 2950 | 1
05,710 | 4,000 | 9,560 | 4,770 | 1,350
6,450 | 5,160 [a10,110 | 4,610 | 1,680
7,500 | 5,340 |e11,680 la4,110 (02,280
7,500 | 46,320 | 11,000 | 4,110 | 3,840
5,800 | 7,620 | 10,100 | 3,940 [s3,670
04,950 | 8,920 | 9,430 (03,190 | 2,570
5,110 | 08,020 8,950 | 2,960 | 2,570
4,650 | 10,860 | 8,430 | 3,200 (42,170
43,840 | 10, 7,550 |a3,160 |s5,050
3,180 | a11,470 | 7,200 | 3,240 | 3,960
3,230 | 11,080 | 7,290 Ja3,400 | 3,380
163,770 | 11,090 | 7,190 | 2,690 24,600
e a9700 | .%ol a2, 490 (10,050
1,150 | 2,030| 2,100 67| 750 875
8251 1,900{ 2.220| 535| 690 875
1 @795 | 1,580 | 61,920 | 950 (02,540 | 585
1 820 2150 1,840 | 710 2,050 480
1 840} 3,570 1,800 | 770 |22,620 585
9351 705 21,010 | 6815 | 24,000 { 01,810 | 2650 | 1,860 | 375
1,010 3,001 1,720| 6501 1,000 270
a725( a770 [ 1,010 [ 750 | 2,540 | 1,630 [ 650 | 2540 165
650 | 690 | 1,010 | 2980 | @2,100 | 61,680 | 2820 |¢2,660 [ 220
650 | 600 01,240 | 1,340 | 2,110 | 1,550 | 610 | 2,410 190
a650 | @620 | 1,040 | 1,700 ,060 | 1,420 | 525 | 1,440 130
650 | 620 990 [¢1,650 | 02,040 | ¢1,280 | @270 | ¢960 | 105
5801 655 | 2945 1,490| 2,110 1,250] 230} 1,150 80
a655| a725 | 935 2,1901 1,230 230|1,020] = 80
710 | 695 | 1,000 [a1,980 { o2, 410 | 01,200 | a370 |02,140 | " a45
630 | 735 (01,100} 1,770 2,180} 1,4201 415 2,860 25
6685 | ¢600 | 1,170 | 1,980 | 2,110 | 1,870 je1,970 | 2,240 10
705 | 510 | 1,380 | 2,400 | e2,260 | 02,020 | 2,390 |el,690 0
. 720 | 520 (21,730 |a4,070 | 2,410] 2,250 | 1,160 | 1,710 0
a735 | 6605 | 1,800 | 3,960 | 2,410 | 2,020 |e1,750 | 1,370 0
735 | 730 | 2,010 | 3,790 | 2,530 | 1,940 | 1,000 | 2950 0
700 | 730 |a1,680 a3,570 | @3,620 | 1,940 | 845 | 1,060 0
a665 | 730 (1,620 | 3,160 | 3,760 | 1,530 | a600 | 1,190 0
.635 | 1,230 | 1,620 | 3,060 | 3,420 41,280 | 520 |al,440 ]
610 | 1,490 le1,500 3,250 ,800 | 1,080{ 550 | 1,570 | 0

. ¢ Date of measuremendt,




164 WATER RESOURCES OF RIO GRANDE BASIN, 1888-—1913.

Doaily discharge, in second-feet, of Rio Grande near San Marcial, N. Mez., for 1895-1913—

Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
645 { @580 [a1,600 | 1,850 | 3,180 | 3,780 890 | a690 | 1,550 0
@740 | 605 | 1,490 | 1,190 | 3,250 | 3,300 | «790 | 775 | 1,550 0
800§ 715 | 1,640 (1,190 {62,900 (a3,260 | 710 5 |21, 620 0
780 740 |a1,1 1,200 | 2,490 | 3,260 | 620 ja1,120 | 1,360 0
@640 [ @685 [..o.... 1,220 (a2,150 | 3,050 | @535 705 | 1,230 0
600 765 |..eeeel 1,230 [ooo..l] 2,300 [..ooo. 565 |a1,010 {......
685 | 555| 685 525 870 | 2,980 | 4,130 | 2,260 60 | 1,550
715 a565] 620 525 a7l 2,980 |a4,140 [a2, 010 a1, 090
@695 560 | @590 | @495 750 {a2,980 { 4,050 | 1,780 [ @145 | 1,520
770 | 605| 605 680| 800( 2,760 | 3,960 | 1,550 | 290 | 1,330
745 | a650] 620| 970| 855 2,610 {3,370 |a1,400 | 325 |a1,460
a820| 675| a665 |«1,200 | 855 |62,720 | 2,960 ] 1,280 | a145 la5,110
785 655 595 11,200 | 995 3,960 | 2,960 | 1,150 205 | 9,490
755 | 580 | 615 | 1,070 | 1,140 | 5,340 [03,840 ja1,080 | 225 | 7,010
a785| 580 | @635 | @940 Ja1,130 |26,340 | 6,220 | 1,420 | @205 ja4,320
735 670} 705 435 7,050 | 7,350 | 1,030 185 | 4,650
630 | a645 680 | 965 845 | 7,160 (27,740 | a770 ] 205 | 4,880
a 575 670 | 2660 [a1,040 | @845 (27,180 | 7,800 770 | @165 |a4,300
550 700 6901, 885'| 6,840 | 7,800 | 820 165 | 3,900
570 | e715| 620 870 | 925 6,8401a7,730 | a715| 515 | 3,760
@545 720 | 550 | 835 | «865 1a7,110 | 6,760 | 590 | 590 |a3,320
530 680 550 805 865 | 6,870 | 5,940 510 400 | 3,140 -
585 | a725 590 | 675 865 | 6,750 [a5,720 | @435 420 | 3,030
a570 705 | @630 | 645 |e1,070 |26,380 | 5,260 415 | @275 [e3,000
540 | 745| 605| 745|1,630( 6,500 4,660 | 375| 350 | 2,970
505 | 765 | 605 | 845 2,120 | 6,440 (24,500 | @255 | 290 [ 2,940
@525 775 620 | a735 |e3,910 |26,560 | 4,850 220 ja1,050 (a2, 880
590 ] 775| «645 4,080 | 6,600 | 4,480 | 200 ) 3,950 | 2,220
5801 775 615 3,790 | 6,750 |a4,350 | @315 (23,000 | 1,830
a545 705 630 | @710 |a4,000 26,750 | 4,230 | 280 | 1,920 |«1,830
565 | 695| @615 3,470 [ 6,610 | 4,080 | 140 | 1,290 | 1,940

SN 110 4701 590 ]| «665| 570 3,070 1 6,320 {a4,120 | « 800 {61,570 | 1,510
685 22,900 [a5,460 | 3,760 | @700 | 1,760 [al,610
645 2,500 | 4,860 [ 3,400 | 520 | 1,710 [ 1,380
@645 2,300 | 3,890 [23,160 | 260 | 1,700 | 1,260
665 la2, 540 a3,720 | 2,700 | «130 |o1,710 |e1,180
@755 .......] 1,080 |....... 4,120 |....... 110} 1,710 |......

2,310 | 8,130 | 1,310 20 851 a785
2,310 | 8,420 | 1,840 5 150 | 260
42,050 | 7,990 a2, 460 0| 150 65
1,900 (7,850 | 3,030 0 125 | e125

2,200 | 7,450 | 3,100 0 165
02,300 | 7,100 a2, 980 0] a125 45
2,230 |26,380 | 2,900 0 85 10
1,980 | 6,080 | 2,520 0 60 0
22,110 | 6,080 al, 940 0| ad45 0
2,360 |e5,370 | 1,840 0 25 0
2,490 | 4,950 | 1,440 0| a680 0
62,120 | 5,140 | 2940 01,220 0
2,120 |65,030 | 915 0f 295 0
2,440 | 5,280 900 a95 a75 0
3,380 | 5,640 | =880 160 30 0
63,220 106,390 | 605 160 25 0
3,380 | 6,190 515 e 40 e10 0
3,160 | 5,810 | 2335 5 10 0
2,310 (25,360 | 335 °. 0 5 0
2,230 {22,520 | 5,340 | 300 0| e5| el0
2,260 { 2,520 | 5,040 | @175 0 0 5
2,390 | 2,520 23,970 130 0 0 0
2,530 {a3,590 | 3,350 100 0 0 5
22,620 | 3,720 | 3,140 a70 0 a55 @45
2,90 | 4,410 |a3,030 55 0 15 55
3,100 [a4,640 | 2,530 40 0 0| e10
23,300 | 4,870 | 2,120 ] 35 0 0 5
3,200 | 6,300 lal1,870 40 0 a60 aj
3,100 |a6,830 | 1,5 40| 35 15 0
.|63,100 | 7,560 | 1, e40|. 10 15 0
2,710 ... 1,310 fe...... a5'! al70l.....5

a Date of measurement.
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Daily discharge, in second-feet, of Rio Grande near San Marcial, N. Mex., for 1895-1915—

Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Juné. | July. | Aug. | Sept.
1910-11.
) S 0 40 310 350 740 | @470 970 | 3,830 ! 3,950 | 3,040 | 4,560 545
2 .. 0 55 325 170 770 5701 1,150 | 3,730 | 4,390 | 2,820 | 3,830 575
Beiinns 0| e40] a340 0| 2850 | 670 |e1,200 | 3,670 | a4,520 28,430 (03,200 | 2610
deevnnnnnnn 0 55 365 0 895 [ 2625 | 1,470 | 3,420 ] 4,250 | 8,630 | 2,600 640
5t 0 55| 410 0| 985| 545|1,650| 3,360 | 4,520 | 6,440 | 2,000 | 545
[ T 0| 260 a385 ol 2795 01,560 | 03,610 | 24,520 |05,770 [a1,300 | o545
[ ST 0 60 390 0 795 | 2620 1,740 | 3,750 | 4, 5,010 | 1,150 5756
SR (1] 85 396 (1] 730 800 1,720 | 4,630 | 4,370 | 5,980 | 1,120 576
9.l 0| 2100} 2365 0| @730 |s3,380 |al,670 | 05,060 | 24,290 | 5,500 | 930 | 2575
0.0 0| 10| 470| 40| 670 | 1,870 | 1,430 | 6,340 | 4,600 5,600 | 3630 | 575
) ¥ 0 115 405 | a540 620 | 1,620 | 1,110 | 7,570 | 4,750 | 5,300 535 680
12, ol 0} al25 ] a300 570 | @580 (21,700 |a1,030 | @8,100 | 4,910 | 5, 390 | 2640
18, s 0 125 340 600 480 { 2,130 | 1,030 | 7,940 | @5,220 | 5,100 | @280 595
Mool 0 150 375 | 2625 440 [a3,700 925 | 7,150 | 5,520 |a5,580 280 585
5. 0| 2160 | a415| 760 | 2490 | 2,020 | 920 | 6,190 | 5,970 [a6,270 | 205 | a540
) U O 0 155 450 800 540 | 1,160 { 1,000 | 26,190 | ¢5,870 | 5,230 @80 515
| & O 0 140 460 | o820 1,240 | 1,030 | 5,910 | 5,720 | 4,780 555
18 el 0 al40 | a465 815 | a655 | 1,200 (21,000 ,000 | 6,120 | 7,720 15 | 6505
19 ... 0 185 450 795 680 | 1,380 @5,740 | e4,570 (25,850 | @185 506
20 0 180 395 815 585 |al, 480 975 ,480 | 4, 5,620 335 900
2.l 0| al80 | 2340 770 615 | 1,480 | @930 | 5,400 | 4,270 {11,000 290 |a1,000
220 el el5 190 340 | 2750 | 2640 | 1,570 @5,220 | e4,220 |29,650 | 2265 | 1,000
23 e 25 195 335 725 635 [a1,720 970 | 4,530 | 4, 10,870 725 695
. SO 20| a195 | 335 670 590 | 1,820 | 1,570 | 3,930 | 4,040 ( 8,030 | 1,160 | @565
b T a20 230 370 | 2670 | 2465 | 1,820 (22,330 | 3,640 | 23,990 | 8,040 | 2855 610
------------ 2 4 » 'y »
26 35 250 405 675 460 | 1,710 | 2,580 | 3,540 | 3,980 | 7,750 885 580
b1 (U 45 | a270 375 645 4 1,550 | 2,680 | 3,590 | 24,150 {7,160 780 | 2670
- T, e 40 270 | a345 | a6l0 440 | 1,390 |e2,940 | 3,720 | 3,690 | 5, a 820 655
20, i 30 270 380 545 1.......] 1,160 | 3,310 | 3,820 | 3,370 (25,010 770 905
.| I 30| a310 320 680 ....... 1, 3,830 | 4,010 | 23,190 | 4, 725 01,285
3 ¢30 |....... 2320 | a785|....... a835 |....... 4,140 |, ....... a4,870 | 2675 |......
1911-12.
eeesennaanan 2,000 | 2,980 | 1,140 195 970 710 | 1,200 | 2,150 | 14,820 | 4,570 395 955
2, 1,280 | 2,760 { 1,140 225 835 770 1 1,350 | 2,320 | 14,600 | 4,340 356 695
b TR 02,000 102,670 | 2950 [ @295 [ a900 | 2675 |o1,480 | 63,230 |a13,490 [a4,130 | @230 [ a510
L 730 | 2, 955 410 890 1,200 | 6,460 | 13,190 | 3,880 45 545
............. 3, 2,630 | 1,140 400 775 630 | 1,370 | 6,880 | 12,900 | 3,540 210 445
Beeerenacnnans 7,940 (02,360 101,230 | a590 | a715 ] 0630 |21,480 {a 6,430 (212,050 (03,190 | @195 [ a150
O, 11,780 | 2,340 } 1, 720 570 § 1,980 | 5,880 | 11,020 | 2,710 210 95
Beiianns 10,640 | 2,350 | 1,220 690| 765! 690 2,580 | 4,800 | 12,250 | 2,330 [ 240 60
| P 10,180 (22,330 (21,340 | 720 | 2795 | a750 23,080 | 4,250 |212,870 al,850 | @200 a 50
([ 11,530 | 2,330 | 1,300 | 810] 865 | 8253,160| 5,180 (11,230 | 1,320 | 145 25
b ) P 10,350 | 2, 1,320 865 835 | 1,410 | 3,140 | 5,410 | 10,690 | 1,060 110 35
12, ...l 9,830 122,170 (21,220 | 2920 | 2755 |al, 23,320 |2 5,650 (210,320 | 850 | @110 a25
8. 9,600 | 2,150 | 1,090 | 940 | 745| 1,410 (2,990 | 5,990 | 9,730 | 835| 110 25
) U 7,940 965 | 1,060 750 | 1,130 | 2,870 | 5,590 | 8,830 810 95 105
L S 7,050 |e1,610 [21,030 (21,230 | a745 | a850 a2, 5,700 |[27,490 | @810 | @180 | @55
------------- ] » 2 'y a6, d 22,
16, 5, 1,690 | 1,010 | 1,220 650 825 | 2,150 {26,160 | 6,860 860 |a2,380 30
) v SO 4,110 [ 1,460 | 1, 1,120 760 815 | 2,250 )y 6, 940 | 1,430 25
18l 3,710 |el,540 985 |a1,160 | 715 810 (22,000 { 6,840 {2 6,120 21,040 680 a20
) L SR, 3,310 | 1,510 | 920 | 1,160 625| 2790 | 1,840 |e7,490 | 5, 1,000 | o515 5
. | SO 2,910 | 1,590 87511, 585 7851 1,780 | 8, 4,790 975 365 0
-1 2,730 le1,470 885 121,060 | 4740 785 |e1,610 | 8,520 (24,790 | 6970 285 0
2 .. 02,020 | 1,780 | 2895 675 [62,370 | 1,760 |0 9,240 | 4, ,000 [ 2265 0
< S 2, 1,590 945 790 740 | 3,460 | 1 10,430 | 4,790 | 1,870 265 0
b S, 2,530 jel, 690 820§ 2735 { 2810 | 2,880 |el,740 | 11,590 |4 5,140 [a3,020 230 0
2Beeeannnns 02,530 | 1,700 | e780 | 730 02,650 | 1,740 13,350 | 4, 1,780 | o195 0
2. 2,410 { 1,810 675 765 825 1 2,310 | 1,110 | 14,240 | 4, 2, 600 185 [}
b (N 2,530 |el, 540 535 7651 @775 ] 1,800 | 2990 | 14,540 (2 4,710 (41,780 1 0
28l 2,770 | 1,400 | 6390 | 2920 | 765 ja1,460 | 1,100 jo14,830 | 4,710 a175 0
- F 1,270 315 985 | a755 | 1,440 | 1,710 | 14,830 | 4,710 |al,040 0
. | PO 2,910 le1,270 1 975 1....... 1,330 |e1,880 | 15,050 | e 4,810 325 0
3.l 03,070 |.......| 0165 a955 ] .. . 61,230 |....... 015,270 |........] 2560 | 8790 |..... .
1912-13.
) 0 260 535 510 645 535 360 1 1,690 965 | 1,670 0 1}
2, 0 285 535 275 615 525 290 | 3,010 | 1,020 665 0 [}
L. S 0| ¢320]| 2535 | 2215 | 2585 | 4490 | 2260 | 3,910 | ¢1,040 | @430 0 0
L S, 0 335 500 200 590 530 360 | 3,900 1,110 290 [1] 0
Bt ol 3451 535| 185| 575| 585| 560) 3,340 | 1,270 | 180 0 0

a D-ate of measurement.
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WATER RESOURCES OF RI0 GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near San Marcial, N. Mex., 1895-1918—

Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1912-13.
[ TP, 0} a370 | a500 170 | 2575 | 6625 | @900 |e2,560 21,190 | 2125 0 0
Teeeeaeeeeeaans aj 395 495 160 660 635 | 1,160 | 2,380 | 1,080 70 0 0
. T, 55 410 485 150 650 635 | 1,460 | 2,430 | 1,020 25 0 0
L 95| 2425 | a485 140 | @705 | a640 |a1,970 (a2,580 | 2905 5 0 al0
10 ceeiaannnns ell5| 430 | 505 130 750 | 640 2,250 | 2,520 980 0 0 25
| ) . 105 425 515 120 765 615 | 1,540 | 2,610 855 0 0 20
12.......... ool 90| e435| es25| 110 | e810| 625 |a1,190 |a2,710 |a3,230 0 0| o135
) & PR ea75 425 510 100 765 | 2600 | 1,060 | 2,790 |e6,230 0 1} 35
4. ..l 00| 395| 515 90| 765| 680 1,010/ 2830/ 2510 0 0 35
150 e, 140 | 400 | @500 80 | @725 | 725 21,010 |a2,870 | 1,880 0 5| a50
160 ceeceeaan a 155 425 525 | a160 725 1 745 | 1,010 | 2,660 |a1,740 0 a20 50
F. SRR, 180 | B545| 540] 305| 700| 551,120 2,230 | 1,690 0 10 25
L S 195 | a585 | @555 400 755 580 {e1,220 |e1,810 | 1,600 0 5 210
19, i 2210 555 530 | @565 | @730 | 8525 | 1,470 | 1,550 (e1,610 0 0 5
20, e 215 575 490 680 705 490 | 2,130 | 1,700 | 1,490 0 0 0
1 F 225 545 2,620 |al,540 | 1,520 0 0 0
22 eiiiinnn ...| @260 560 23,430 | 1,440 21,460 0 ab 0
P2 S, 260 5355 3,810 | 1,340 | 1,650 0 10 1}
P S, 265 580 3,860 21,290 | 1,650 0 als 0
b J vea.| @265 560 3,600 | 1,260 |e1,300 0 10 0
26, eiiaenanns 251 560 2,830 | 1,180 | 1,250 0 0| o200
-/ . eee| 265 | ab55 2,250 | 1,100 | 1,200 0 0 490
. S cevens..| @265 560 al,900 (21,020 |al,300 0 0| 2800
29 ... s 25| 540 1,750 | 1,020 | 1,280 0 0| a2
3 I 25 | a550 a1,590 | 980 |a1,900 0| a5 a2
3l...... cevnsees.] 6235 | .. .| @165 | @625 |.......| 2430 |....... a935 |....... 0 0]......
a Date of measurement.
Monthly discharge of Rio Grande near San Marcial, N. Mex., for 1895-19183.
Discharge in second- Dischm'%e in second-
feet. (Iéoutl;iog eet. (Iéoutl;].Oﬂ
. in
Mf)nth. W acTe- Month, - BCTO-
: mm, mum. | Mean. foet)- gﬁ mulﬂ. Mean. | foe0)-
1896-97.
1,760 280 986 53,760 || May........... 21,750 | 6,150 | 12,282 | 755,196
3,120 | 1,350 | 2,096 | 128,879 || June........... 11,088 | 1,775 | 6,158 | 366,426
7,800 { 2,180 | 4,689 | 279,014 || July........... 2,025 270 | 1,073 65,977
6,260 | 2,000 | 3,625 | 222 Augost........ 365 5 100 6,149
5,960 | 1,080 | 3,922 | 233,375 || September.....| 6,050 5| 1,019] 114188
7,340 960 | 2,431 | 149,476
6,260 | 1,020 | 2,913 179,113 The year. ...| 21,750 0| 2,340 | 1,700,000
The period. .|........)eiiii]oaaaas 1,246, 500 1897-98.
October....... 15, 500 650 | 4,581 281,677
1896. November.....} 3,500 | 2,100 | 2,953 175,715
January 22-31.] 950 580 749 14,856 || December.....| 3,100 | 2,400 | 2,484 2, 736
February...... 885 580 680 39,114 | January....... 1,090 462 938 57,675
March......... 2,200 240 679 41,750 || February...... 1,290 915 { 1,070 , 425
April.. .00 4,800 | 1,400 | 3,142 | 186,962 Ch..eennnn- 1,185 775 | 1,011 62,164
BYeeanennnns 4,800 195 ) 2,019 | 124,143 || April.......... 11,300 775 | 4,562 | 271,458
June........... 820 0 164 9.759 || May. ......... 10,205 | 1,000 { 2,697 | 165,832
July..oeeen.... 4,800 0 466 653 || June........... 3,170 | 1,475 | 2,122 | 126,268
Aungust..__..0. 820 0 118 7,255 || July. .. ........ 16,775 462 | 2,717 | 167,062
September.....| 1,500 0 130 7,735 || August........ 1,045 50 225 13,835
. September.... 878 0 62 3,689
Theperiod...|........fceeeeefoeenn.. 460,227 -
19607 The year. ...| 16,775 0} 2,120 | 1,540,000
October. . .....| 11,300 0 742 45,624 1898-99.
November..... 496 15 209 12,444 tober....... 0 0 0 0
December-. .... 820 460 619 38,060 || November..... 372 0 171 10,175
January....... 600 200 318 19,553 || December..... 915 170 380 23,365
Febrnary...... 600 350 438 24,325 {| January....... 580 400 453 27,854
ch......... 1,350 350 663 40,767 || February...... 670 75 443 24,603
April.......... 7,025 900 | 3,572 | 212,548 620 448 27,546
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Monthly discharge of Rio Grande near San Marcial, N. Mezx., for 1895-1913—Contd.

Discharge in second- Discharge in second-
feet. (R"tn*’g feet. (I:outg-loﬂ
total in
Month. Month.
Maxi | Mini- gore- Maxi- | Mini- o
mum. | mam, Mean. feet. mum. | mum. Mean. | feet).
2,20 | 160 270 | 3290| 18,902
1,610 | 156 0 99 6, 060
130 0 0 0 0
4,655 0 0 0 0
1,295 0 0 0 0
690 0 0| 17| 10,582
20 910 55,974
The year....| 4,653 0 0 752 4,727
1901000, | o o 25| 178,000
252 72
690 | 246 1,120 | 7,534 | 463,240
980 | 370 650 | 80| 51,769
950 | 420 355 | 69| 4172
1,300 | 140 370| 636| 397114
170 6 280 1,150 ,
6,250 %0 2,200 | 3,544 | 217,904
7,460 65 1,730 4605] 279392
40 0 7, 15,649 | 962221
0 0 - 2,640 | 12,004 | 714,268
8,500 0 6 gg 35,782
8,500 0 0 89 5,276
0| 3,980 | 2,800,000
15 0
0 10
280 30 80| 120 7,349
450 30 60| 73| 49307
1,000 200 60| 559| 34344
480 20 195| 5941 36,496
3,560 0 615 75| 39,699
5,570 | 2,880 520 925| 56,866
4,740 60 1,10 | 2,742 163,140
6,600 0 4210 | 8143 | 500 707
585 | 120 2,310 5, 345,
6,210 0 1,070 | 1,024 | 118314
105 03| 43210
6,600 ° of 420| 25527
0] 1,950 | 1,410,000
2,320 0
1,460 | 160
60| 230 880 | 1,152 70,830
50| 300 720 | 1,307 | 77,752
480 220 6851 1,401 | 86,142
250 50 685 | 986 ;
1,650 0 1,020| 1,219 | 67,69
1,710 35 710} 1,505 | 92549
560 0 1,700 | 3,745 1
0 0 3,770 | 6,001 Y
0,500 0 6,770 | 8,809 | 521,192
2,460 0 2,490 | 5,346 | 328,740
= 950 | 2,692 | 165,521
5 0 910 | 2,704 | 160,899
685 | 3,070 | 2,230,000
I
B0| 6 To| Voie| S
g 5451 71|  a4707
58] 710| 43636
L = 50| 834| 47970
HF AR 935 | 1,28 | 77,375
15,880 | 2,860 150 | 08| 1te 04
3,600} 240 ’535 | 1521 | 90,516
A : 230 '796{ 48,052
540 | 1,566 | 95,663
18,80 o 0| 163 9,709
0| 1,190 869,000
75 0
275 0 0 45 2,757
335| 260 355 | 503 931
3ol 115 50! 625! 38410
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Monthly discharge of Rio Grande near San Marciel, N. Mezx., for 1895-1918—Contd.

Discharge in second- Discharge in second-
feet. Iéugéi"g feet. (Run-loif;
(tof total
Month. ot | a0 ?"‘{3’ Month. , , acre)—
axi- ini- eet). axi- ini- feet).
mum. | mur, | Mean. mum, | mum. | Mean.
1908-9. 1910-11.
January....... 75| 55| 66| 41,654 | Fulg........... 11,000 | 2,820 | 6,382 | 392,300
February...... 05| 530 618| 34,334 || Augusio....... £, 560 15| 107 | 63,164
March......... 1,200 495 856 52,622 || September..... 1,285 505 658 39,164
April.......... 4,080 750 { 1,753 104, 340
AY eceeennnan 7,180 | 2,610 | 5,468 336,238 The year.| 11,000 01 1,850 | 1,350,000
June.......... 7,830 | 2,700 | 4,873 289,983
Joly........... 2,260 110 7! 48,080 1911-12.
August........ ,950 20 October. . y 312,754
Septembber...| 9,490 | 1,090 1,957 116, 469
9 56,975
Theyear.| 9,490 0 ?}{8 52, 3%6
2 4
1909-10. ?
October. ... 2,150 | 615 L2 T
1,1 510 ) ’
yiod 8161 | 501,779
a0 8438 ,
us 1850 | 113,772
L a71| 22830
Do | B g 128 7, 646
) 3;(2) > 8(15?7] 30’:; sa8 The year.| 15,270 0| 2,610 | 1,920,000
061\ 491913,
S| us| 1339l october. ...... 265 ol 16| 9,005
i November..... 585 260 463 27, 580
Theyear| 80| 0| La0| seLom | BTl TR S| s s
1910-11. February...... 810 565 686 38,102
October. ...... 45 0 9 575 || March......... 745 430 574 5,
November..... 310 40 150 8,915 || April.......... , 860 260 | 1,666 99,114
December. .... 465 310 377 23,157 (| May........... 3,910 935 | 2,103 129, 293
o| 401| 30198 || June.....2l2ll0 6,230 | 85| 1,57 , 058
642 35,663 || July...... 1,670 0 112 6,863
1,416 | 87,004 || August........ 2 0 3 169 °
1,554 | 92,450 || September..... 800 0 82 4,860
Loz | 303888
4,530 269, 554 The year.| 6,230 0 685 494, 000

RIO GRANDE NEAR EL PASO, TEX.

Location.—Original station located at Old Fort Bliss, about 1,500 feet above the
Mexican dam. Observations made from May 10, 1889, until end of June, 1893.
January 25, 1895, the station was reestablished at the pumping house of the
Smelter Co., 3 miles north of El Paso. On May 1, 1897, it was moved 1 mile
upstream to Courchesne’s limekiln, its present location.

Records available.—May 10, 1889, to June 30, 1893; January 25, 1895, to September
30, 1913,

Drainage area.—Not measured.

Gage.—A vertical staff was used originally, but at the present location a number of
inclined gages located at slightly different points but referred to the same datum
have been used.

Channel.—Extremely shifting and subject to overflow.

Discharge measurements.—Made from car and cable.

Winter flow.—Relation between gage height and discharge not affected by ice,

Diversions.—Between San Marcial and El Paso the bottom lands along the river,
chiefly in La Palomas and Mesilla valleys, are irrigated extensively. In 1896
W. W. Follett, of the International Water Commission, estimated that ditches
having a capacity of 97.4 second-feet diverted water from Rio Grande between
those points. The United States Reclamation Service is constructing a reservoir
at Elephant Butte, which will have a capacity of 2,627,000 acre-feet, to be used
in irrigating land in the Rio Grande valley.
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Accuracy.—Owing to the shifting channel, discharge measurements are made very
frequently, and the estimates of daily discharge based almost entirely on these.

Cooperation.—Since May 1, 1897, the station has been maintained by the United
States section of the International Water Commission, by whom the records are
furnished.

Discharge measuremenis of Rio Grande near El Paso, Tex., in 1889-1891, 1895-1913.

. Gage Dis- Gage Dis- G Dis-
Date. heigiit. | charge. Date. height. | charge. Date. height. | charge.
Feet. Feet. Feet, | Sec.ft.
May 6.85 6.20 8.80 | 1,463
6.75 7.30 8.80 | 1,406
6.65 7.10 8.90 | 1,654
June 6.95 7.70 8.60 1,493
7.2 6.31 8.40 | 1,332
7.50 8.30| 1,162
7.15 3,172 8.40 1,215
6.45 2,050 || Feb. 22........ 6.60 8.40 1,242
6.10 1,028 || Mar. 25... . 6.00 8.10 1,006
6.25 | 1,432 || Apr. 10... 7.00 7.90 883
6,60 | 1,926 || May. 4... 11,40 8.20| 1,248
July 6.05 928 P 11.35 8.10 1,034
5.80 662 7.0 11,45 8.00 | 1,033
5.55 489 e 11.95 8.00 1,049
5.25 305 1n... 12.50 7.90 999
4.90 101 12000 11.85 8.10 959
5.50 130 19... 12.20 8.10 886
4.75 69 21... 12.40 7.80 917
4.20 46 2] 12.80 7.60 645
4.10 30 23... 13.40 7.50 534
Dec. 5.25 131 A... 13.70 7.80 678
5.39 159 25... 14.10 7.30 503
4.90 179 . 14.35 7.40 582
5,21 153 || June 4... 12.60 7.80 687
7... 12.30 7.60 657
noll 10.70 7.00 467
Jan. 5.15 127 12... 10.30 7.30 541
5.20 168 14000 10.20 7.40 583
5.30 189 16... 10.10 7.50 616
5.35 212 18... 10.10
5.2 198 190 10.20
5.35 259 21... 10.00 7.00 458
5.15 180 230! 9.60 7.20 471
5.10 224 8.90 7.60 640
5.30 201 2. . 8.40 7.50 630
5.20 281 || July 1... 10.40 7.40 513
Feb. 5.30 308 9.60 7.60 676
5.65 424 6... 8.30 7.30 456
5.50 356 8... 7.60 7.30 474
5.70 483 10070 7.50 7.90 703
5.30 254 16... 7.90 7.30 440
5.40 170 17... 7.60 25........ 7.30 434
Mar. 5.40 163 19... 7.50 865 28,2200 710 100
6.25 | 1,002 Y 6.90 716 2.0 o0 361
6. 00 730 26... 6.70 508 . 6.70 207
Apr. 7.30 | 4,223 290! 6.40 388 || Feb. 1 710 404
ay 7.50| 4376 3100 6.20 302 1 &0 562
8.40 7,170 || Aug. 2... 6.10 229 || Mar. . 7.40 361
June 7.90 | 6,382 4.7 5.80 100 1 740 405
7.00 3,389 6... 5.70 68 . 7.10 280
7.10 3,920 9... 5.60 57 . 6.80 192
July 6. 60 2,482 ... 5.50 50 6.60 120
Aug. 2L .o.ifeeiaia.. 413 13... 5.90 178 6. 50 136
26 6.20°| 1,153 140 5.80 130 6.30 9%
17... 5.50 53 || Apr. 6.30 96
19... 7.00 495 6.10 63
Apr. 6.45 [ 1,204 2. 6.40 228 7.00 266
Dec. 5.50 369 || Sept.10... 6.50 261 8.80 1,693
12... 6.65 308 9.80 2,461
14,10 7.20 702 10.30 | 3,093
Jan. 6.40 230 16... 9.05 2,882 10.50 3,634
July 8.10 1,039 18... 8.60 1,892 10.70 4,443
Sept. 7.90 761 o 820 | 1042 || May .00 528
5.70 76 23... 7.20 555 11.40 , 059
Oct. 5.70 26 2. 6.60 317 1.00| 4,773
Nov. 6.90 392 - 6.65 347 10. 40 3,623
Dec. 7.50 423 2... 7.76 1,289 9.50 2,547
6.80 266 || Oct. 2... 7.50 599 9.00 1,184
7.42 386 20000 8551 1,403 17,070 g0l 1769
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Discharye measurements of Rio Grande near El Poso, Tex., in 1889-1891, 1895-1913—

Continued.
Gage Dis- Gage Dis- Gage | Dis-
Date. hefgit. charge. Date. height. | charge. Date. hef;;%t. charge.
Feet. | Sec.-ft, 1899, Feet. | Sec.-ft. 1901. Feet. ee.-ft.
9.10| 1,884 || Apr. 11........ 5.50 ]:18 May 21... 10. 60 5 ,2{)9
8.80 1,455 Moo, 5.20 31 23. 10. 50 3,076
8.40 1,071 || May 8....... . 6.90 336 29, 11. 00 3,966
8.30 958 il Dec. 14........ 5.40 94 || June 5. 10. 60 3’ 316
7.60 627 16........ 5. 70 . 10.20 ] 2585
7.50 522 180010 5.10 48 10, 910 1642
7.80 605 2,.......4 510 47 15. 8.30 ' 834
8.50 1,137 B...oo...] 520 56 18. 8.20 795
9.50 | 2,640 2%........ 5.30 72 || July 29 8 20 877
9. 1,961 28........] 5.50 101 || Aug, 1... 10. 20 3,074
10.10 3,080 30........ 5.40 LI | - S 9. 90 2’ 425
1,344 5.. 8.20 o4
8.70 | 1,288 1900. w00 0.2 1.7
8.80 | 1,484 || Jan. 3........ 5.40 90 2070 | Vs
9.80 | 2,674 801l 5.40 931 gyl 1010 | 296
9.60 | 2153 9. 5.40 89 || sept. 13,7771 1010 | 2646
9.60 [ 1,926 .l 5% 151 B 0.10| 1’880
10.40 3,629 183........]- 6.50 341  jp Tt 7'70 ’ 648
11.00 | 3,860 16, .. 6.20 i &0 Ses
9.50 | 1,965 18, uinne. 5.90 710 389
9.90 3,105 22 . nans 5.50 7' 10 303
20........ 13.60 9,791 24 ...... 5.60 6.00 65
23, 10.00 | 3,898 2. 5.60 00 pe
8.80 | 2,920 30. ... 5.50 7 -
840 | 1,891 || Feb. 1........ 5.50 T =
8.00 [ 1,366 3. n.. 5.40
;. % 813 g ........ g gg
. 637 P .
7.10 515 10,0000 5.60 5.3 s
7.60 803 1B 5.60 6.75 262
8.50 | 2,026 15,000 5.50 g 22
7.30 649 19........ 5.80 6.6 195
6.70 353 22....... 5.40 6.6 200
6.40 249 24........ 5.30 7' 3 165
6.00 160 27 .. 5.40 7' 3 441
5.90 122 {{ Mar. 3........ 4,50 6. 3 145
5.70 111 || May 17........ 6. 50 5' 35 64
6.30 253 18......tt 7.50
5.80 122 22, ..., 7.50 5.4 19
5.40 84 26 eeenn 9.30 5.2 5
5.30 41 280 eeennns 9.20 6.05 134
5.10 23 || June 1........ 9.60 5.4 17
5.20 25 10. 40 9.0 1,578
5.00 13 10.40 8.3 937
5.90 185 10.30 9.8 2.050
5.50 84 9. 50 9.0 1,190
5.30 46 8.30 7.5 645
5.10 30 7.10 6.2 160
4.70 9 6.20 5.6 73
5.40 79 5.90 5.4 23
5.50 96 5.40 5.1 5
5.40 75 8.40 7.9 653
5.40 67 9.40 7.1 369
6.10 196 8.70 6.4 171
5.80 125 6.20 g. g lg_%
. 5.6 52
6.40 290 5.70 5.5 47
6.10 226 5.60 5.35 37
6.00 173 5,50 5.3 29
5.90 126 5.70 4.9 8
5.90 126 6.20 4.85 4
6.40 244 6.00 - 5.9 117
6.30 249 5. 60 5.6 80
6.10 181 5. 50 5.2 34
6.40 261 6. 80 4.7 4
6.20 187 7.10
6.10 188 6.10
6.10 167 5.50 5.0 26
6.00 147 8.20 4.6 3
6.30 216 9. 10 5.2 33
6.00 144 10.10 5.0 24
5.80 112 10. 40 5.25 39.
5.70 86 9.90 5.0 25
5.60 69 9.70 5.7 106
5.70 78 9. 90 5.4 69
5.80 93 10. 20 5.2 26
5.60 66 10.55 5.3 46
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Discharge measurements of Rio Grande near EL Paso, Tex., in 1889-1891, 1895-1918—

Continued.
Gage | Dis- | Gage | Dis- Gage | Dis-
Date. height. | ‘¢harge. Date. height. | charge. Date. height. [charge.
Feet, Sec.-lft. 1903, Feet, | Sec.~ft. - 1905, Feet. Sec.-gt.
5.9 39 || Dee. 19........ 4.05 61 || Apr. 17........ 10.6 | 3,397
5.8 110 2t 41 77 20....... 10.3 | 2,071
5.4 57 I 41 67 24, 1 10.9 | 3,59
8.7 1,363 £ 41 73 29 1l 12275 | 7,014
A wr EI B £
6.9 - 423 . . P S 4
7.8 747 || Aug. 10........| 5.8 579 9. 1.5 | 9,755
7.3 554 2.0 5.2 311 12........ 1L5 5,847
70 275 14,0000 4.9 215 16........ 120 | 6,
6.2 203 160 cnennnn 4.4 12 20 ... 123 | 6,065
58 156 180 .. 3.9 34 Bl 13.9 | 9,77
5. 110 2...... ..| 3686 15 25........ 14.6 0,859
64 | * o267 2Bt 4.2 74 28 15.6 | 16,795
7.8 786 S 5.4 301 300 .o, 15.9 | 18,924
9.8 | 2,002 ., . 30........ 5.0 201 || June 2...00000 16.1 | 20,722
Sept. 3........ 5.2 204 6. ... 14. 15,993
8.45 ,
7.8 si7lf 00 12........ 4.2 37 L I, 14.8 17,
8.4 897 5o, 5.5 293 12........ 14.9 23,
a3 884 7. 4.4 47 5.0 14.9 | 23,591
75 338 Y 4.4 48 18,00 13.85 | 16,935
7.9 608 2. ...... 4.4 43 21, .. 12.4 7,312
I B e A ==
'8 | 56l o, 80--eeo-e- .9 | 41 27........ 4,565
281 L8N oet. 3l 10.95 | 5,577 30111000 9.5 | 3308
%1 Tos 5.0 122 | 6,965 July 3...0.00" 89 | 2388
wo | 29 S 12.7 296 7. 8.1 1,
'3 | P 100020000 1303 | 11,372 10....0000 7. 1,024
02 1l 4 | 12,010 1310000 74 | 6%
- ) Nov. Tuveeennn 7.4 16....... 7.1 471
10.45 | 2,563 ullll 7.0 774 9.0 6.8 415
10.75 | 2,989 2.0 7.0 901 2.0 67 386
10.9 | 3,200 14,000 7.0 718 2500000 6.8 435
%2 2’22; T e 739 8.1 68 410
, ... ... 6.6 554 31. ... 6.5 261
}{‘-; » 2572 24, 6.7 582 || Aug. 3...000. 6.3 198
Y 2 44 30.eennn.. 6.8 590 Toeennne 7.3 726
g 5 2 g7§ Dec. 3........ 68 622 1o.......0 7.0 572
o1 - 6ennnnnnn 7.65| 1,008 1200000 7.7 979
2,416 9..c.....| 7.5 918 B 6.8 488
9. g 1,698 120 7.2 837 18........ 6.4 300
9 2,544 15.cennnn. 6.8 620 2. ... 6.2 199
10.4 3,467 18........] 6.6 469 ... 6.0 146
11.75 | 5,503 21...0l 6.6 489 F SO 5.8 99
13.3 | 10,343 2...... .| 65 491 30........ 5. 56
13.5 | 12,157 8., 64 417 || Sept. 2...1.100 5.4 35
14.05 | 16,387 3. 6.4 432 Bremennn 5.4 31
13.7 17,408 8 . 5.4 32
2 | 10584 Jan. 3 6.4 367 B Y i
, an. 3........ 64 | 37|  12...0.000 2 140
12.75 | 12,530 8eeennnns 6.3 384 4. 5.9 112
1L4 9,831 L U 7.2 765 17 on... 5.7 77
1.3 | 6,87 4.0 7. Lol 20.....00 5.5 47
9.2 | 3,238 18,1, 7 769 2B 5.25 19
81 | 2533 21 ...l 7.0 625 9. ... 5.2 16
7.4 1,704 24 ... 6.4 461 29 ... 6.2 153
6.9 1,252 Booemnn.n 6.7 538 || Oct. 2...0 ... 6.45| - 199
6.4 942 31.... 6.5 458 5eeernnn 6.0 130
6.8 1,097 || Feb. 3........ 6.6 881  8........ 5.8
6.0 6L 7o...... 6.6 490 J§ DO 5. 59
5.85 497 10..000000 7.0 .. 5.5 44
6.45 | 1,107 12........ 7.6 1,017 17........ 5.4 24
5.8 472 5.0 6.8 587 20,10 5.3 2
5.4 401 19...00000 7.2 721 8., 5.35 31
B oEi e aml omI R w
.6 | 1561 95 1T7TC 4 | sst)l o  29...l.0 5.4 39
4.7 216 - 815 1,364 Nov. 1.... ... 5.5 36
4.4 120 || Mar. 300200000 9.2 5.65 73
4.4 128 8. ......] 9.9 5.85 114
4. 38 30 12........ 10,8 6.2
Sept.29........ 4.4 118 15........ 9.8 6.75 395
Oct. 4.7 217 18........] 98 6.7 342
4.6 202 ) SN 10.3 6.6 309
3.6 13 24000 9.7 6.6 335
3.4 16 3Ll 9.3 8.05 | 1,42
3.4 1314 Apr. 3........ 9.9 8.35 1,588
3.4 12 6oennns 9.9 8.2 | 1349
Dec. 3.9 47 9. .l 8.9 7.25 601
4.0 48 14,0000 10, 6.9 541




i72  WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913,

Discharge measurements of Rio Grande near El Paso, Tex., in 1889-1891, 1895-1913—

Continued.

Gage | Dis- Gage | Dis- Gage | Dis-
Date. height. | charge. Date. hei%%t, charge. Date. hmﬁa charge,
1905, Feet, | Secft. 1906, Feet, Feet, Sac.-gt.
Dec. 12........ 7.0 95 || July 21........| "8.8 8.0 51
1.0 o 572 24 8.8 7.85 824
1822070 7o 581 8.1 7.7 585
S D 6.95 550 8.0 7.6 597
24 L 6.9 454 7.9 7.9 827
27 0 6.9 . 486 8.6 7.85 882
30....000. 6.3 278 8.6 7.4 499
8.0 7.4 509
1906. 8.0 8.95| 2,058
Jan. 1.......| 6.2 235 7.7 9.15| 2,377
4. 5.95 163 7.0 8.9 | 1,875
7. 6.0 176 6.8 8.65{ 1,742
10...°70 80 177 6.8 8.451 1,437
13220007 6.3 240 6.0 8.4 | Lal4
16....007| 6.3 242 30 7.35 8.4 | 1,333
18....0.01 25 553 || Sept. 2........| 6.3 8.3 1,311
2,000 745 844 5.0 s 9.8 | 3351
24.2. 7 765 g il 8lllllll 5.4 .15 | 5,281
27,200 Tes 559 S TR 5.1 1.2 | 6,064
el e 516 4. 5.0 10.85 [ 5,481
Feb. 2......00| 7.0 526 17,0000 4.95 9.95| 3,747
5....00 6.9 435 20......0| 4.95 9.45 | 2,915
8. 7.0 495 240000000 5.0 10.55 | 4,140
m.ll 73 507 27 4.8 10.0 | 3,728
T T4 nz o s0llllll 6.0 10.0 | 3,748
7.0 7.8 823 || Oct. 1........ 8.3 9.4 | 2,800
200000 73 634 3. 7.3 9.2 | 2,468
23, e 555 6. 7.15 9.7 | 3,08
7.1 517 o0l 745 9.65 | 3,183
7.0 515 w20 T 1.05| 5,275
6.9 427 15000 7.15 121 | 7,423
6.9 394 18000000 7.05 126 | 8,993
6.9 403 21....00 7.15 523 |[ June 2....1000 12.55 | 9,781
6.7 270 24,0000 71 526 5., 14 | 713
6.8 280 27,0000 e 849 8.l 1.2 | 578
7.25 553 300,000 7.1 493 ulllll s | 89
7.1 497 || Nov. "2..00100 7.4 758 4.0 11.95] 7,515
6.8 355 5., 7.85| 1,178 17..2000 1195 6,957
6.6 237 8.l 8.1 1136 crenaan 12. 8,283
805 1,100 1.l 8.1 | 1,243 22 .0 12.45] 9021
8.2 | 1,983 4. 81 | 1150 24,0000 13. 10,753
7.5 752 180000 7o | 1om 27, 01! 11.051 7,866
.75 936 21,0110 81 1106 30...00000 11 5,503
7.5 742 24,0000 8.0 | 1013 | Juty 3.0000000 10.9 | 5262
8.2 | 1,148 27,2000 e 545 S... 1.3 | 765

8.55 | 1,468 29,1000 7.8 68| 120000 | o | e
8.05| 1,168 || Dec. 2.n...on. 8.1 999 5. 10.8 | 6,235
8.7 | 1706 5. 10.35 | 3,809 18,0000 10.3 | 5134
8.8 b 1,865 8.45| 1,507 2. 10.25 | 4917
9.5 | 2,855 8.5 | 1,565 25........ 9.85) 4,274
10.0 | 3475 83 | 1,108 B, 9.6 | 3,066
9.8 | 3,606 825 | 1,212 31,000 0.2 | 4,349
9.3 | 2,760 8.0 | 1,166 || Aug. 3........] 9.15| 3611
9.55 | 2,909 7.5 775 [ SO 9.0 2,478
10.6 | 4,832 7.2 598 9.l o0 | 2ou
11.45 [ 5,901 775 L 042 12,0000 8.65 | 2163
11.95 | 7,320 ! 812 15........] 83 | 1133
11.55 | 6,388 180000000 7.8 723
1.8 | 7135 21,0100 7.95 622
12.3 | 8312 | Jan. 7.9 941 2420000 9 2,117
12,451 8140 .7 837 27. 00 9.35 | 2,284
1.25 [ 5,848 7.5 718 290, 000 10.35 | 3,508
10.55 | 4,473 7.75 948 31... 10.95 | 4,622
100 | 4,357 8.0 | 1,253 || sept. 2........| 12.85| 8,036
1.0 | 3,701 8.4 3 13.5 | 10,562
10.25 | 3,733 8.1 10.55 | 4111
100 | 4843 7.8 9.55 | 2,605
.5 | 585 7.6 9.0 | 1,835
1.85 | 6,500 7.7 8.65 | 1,308
10.95 | 4,801 || Feb. 7.9 8.5 | 1123
9.9 | 3,060 7.95 8.8 | 1,360
9.3 | 212 8.1 1.1 | 3,565
8.75 | 1,450 8.05 9.35{ 2,398
8.65 | 1,334 7.9 8.4 | 1,303
9.0 | 1938 7.85 7.8 781
9.4 | 2632 7.7 7.6 560
87 | 1,58 ©T.8 7.65 531
8.85] 1,71 7.85 7.55 488
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Discharge measurements of Rio Grande near El Paso, Tex., in 1889-1891, 1895-1913—

Continued.
G [ Dis- Gage Dis- G Dis-
Date. heiﬁet. charge. Date. height. | charge. Date. height. | charge.
1907, Feet, | Sec.-ft. 1908, Feet, | Sec.-ft. 1909 Feet, | Sec.t.

Oct. 12........] 7.35| 8.65 | 1,1377 {f Apr. 12. 8.6 21
15. 7.45 8.35 898 i5 7.8 267
7.7 8.3 808 7.9 260
7.85 8.1 663 7.6 129
7.95 7.6 363 11.25 3,834
8.55 7.5 218 10.55 3,089
8.65 8.6 932 9.5 | 1,62
8.1 8.2 557 || May 10.2 | 2238
8.0 7.1 129 9.85 2,028
7.85 6.3 37 10.1 2,265
7.95 6.2 3 12.3 6,434
7.8 9.0 1,358 12.1 6,044
7.95 8.3 621 12.2 6,548
8.2 8.2 591 1.7 5,072
8.1 8.0 470 12.1 5,755
8.1 8.05 417 10.7 3,580
8.0 8.15 529 || June 10.6 3,194
7.8 8.7 924 10.0 2,461
8.0 9.4 1,395 10.1 2,710
7.9 7.7 273 11.9 5,531
7.9 9.5 1,504 12.1 | 6,168
7.9 8.7 872 17 5,118
7.85 10.2 1,977 10.7 3,670
7.95 9.1 1,280 10.9 3,599
7.7 8.65 822 10.4 3,175
7.65 10.3 2,038 9.9 2,170
7.6 8.7 627 || July 6.9 76
7.7 9.3 | 1,246 6.4 28
8.1 389 25 6.05 15
11.4 3,209 || Aug. 6.1 23
8.3 7.7 229 6.0 14
8.1 7.2 79 9.35 1,864
8.0 6.7 23 8.25 741
7.6 6.5 22 3 8.5 1,070
7.75 7.2 56 || Sept. 8.0 584
7.9 7.2 117 7.95 593
7.9 7.3 180 11.95 5,674
7.85 7.3 157 11.45 4,480
7.85 7.35 169 10.5 3,289
7.8 8.1 524 10.0 2,360
7.95 7.85 331 9.4 1,674
7.9 7.5 209 89 | 1107
8.2 8.1 516 8.75 1,059
7.9 7.7 256 8.2 690
8.0 7.5 202 || Oct. 8.4 869
7.95 7.6 224 7.9 431
7.85 7.5 205 7.8 342
7.9 8.0 498 9.2 1,573
8.0 8.2 557 8.3 754
8.3 8.4 604
8.2 8.4 705
8.2 7.9 443 8.2 516
8.2 7.9 418 &1 481
8.1 7.7 276 8.1 486
7.6 8.0 370 8.0 416
7.4 8.1 509 || Nov. 8.1 401
9.1 8.0 359 7.95 336
8.65 8.25 363 7.7 299
8.25 8.1 390 7.6 274
8.0 8.3 476 7.9 364
81 8.2 392 7.8 358
7.9 7.8 224 7.7 288
7.5 8.1 329 8.3 555
7.7 7.5 145 8.0 399
8.5 7.3 163 || Dec. 8.2 506
9.0 7.4 159 8.4 779
10.5 7.1 33 8.4 463
9.9 8.1 470 8.2 364
9.8 9.15| 1,084 7.8 233
9.6 8.8 858 8.3 475
8.9 7.6 230 7.5 | 191
87 8.1 433 7.2 146
9.1 8.05 358 6.95 101

8.6 7.8 186

9.7 7.8 200
10.2 7.4 113 || Jan. 7.45 236
9.4 6.85 49 8.5 669
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Discharge measurements of Rio Grande near El Paso, Tex., in 1889-1891, 1895-1918—

Continued.
Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height.| charge. . Date. height. | charge.
Feet. | Sec.ft. 1911, Feet. Sec.&"t. 1911, Feet. | Sec.-ft.
8.05 469 || Mar. 24........] "9.1 1,031 1 9.4 | 1,
8.2 496 b1 S 8.6 693 9.45. 1,306
8.7 8.5 622 9.3 1,120
8.8 8.0 93 9.15 841
8.95 9.2 9.05 698
8.5 8.3 9.15 829
8.4 7.6 - 8.95 710
8.4 7.5 :
8.6 7.9
9.1 0.0 8.35 240
8.4 1.1 8.3. 281
8.45 0.4 8.6 . 505
8.2 0.9 8.95 771
9.2 2.8 9.2 801
7.9 13.05 9.45| 1,126
8.5 12.0 9.6 1,081
9.7 1.0 9.3 983
10.5 0.15 9.2 862
10.5 10.0 9.2 785
10.4 10.4 8.8 614
10.3 0.2 8.9 622
10.5 0.9 8.95 555
10.4 11.1 8.8 395
10. 55 11. 8.8 502
10.9 11.8 8.6 306
10.4 11.5 9.0 . 487
10.15 11.35 8.95. 541
10.0 11.0 8.9. 440
10.2 10.8 8.4 253
10.35 10.5 10.75 2,273
10.9 | 11.9 9.3 1,042
10.4 13.9 9.0 802
10.8 1.9 8.6 . . 473
11.6 3.5 11.8 4,257
12.2 2.3 | 9.9 1,832
12.9 1.9 9.15 976
12.9 14 9.0 722
1.8 2.3 9.6 1,185
11,9 - 13.65 10.1 2,039
11.0 3.6 10.9 3,063
1.9 a7 10.5 2,529
11.5 0.2 10.3. 2,390
9.9 9.2 9.6 1,494
9.4 8.4 9.8 1,642
8.85 7.7 8.95 683
8.1 7.2 9.4, 1,000
9.8 8.7 12.5 5,529
9.1 6.5 11.45 4,087
8.0 6.5 12.5 | 5433
6.8 6.5 12.55 | 5,866
6.8 7.0 12.5 5,557
6.2 6.3 4.2 | 9577
6.8 7.0 14.7 10,132
7.1 7.4 15.05 | 12,050
6.6 7.15 |- 15.6 15,312
6.7 8.6 15.1 | 15,75
7.6 14.7 | 13,947
7.5 14.2 | 12,773
4 6.5 9.0 13.5 10, 208
481 11.95 13.8 | 11,180
] 87 13.8 12.9 9,297
Jd 7.8 13.7 11.9 6,544
N B 12.2° 11.3 5,293
41 7.4 10.6 11.05 4,276
g 7.2 10.4 11.0 4,321
4 83| '10.0 1.1 5,265
1 7o 102 .05 | 5171
-l 7.9 10.4 10.4 3,799
1 73 10.05 9.7 | 2,704
| 83 10.1 8.9 1,535
4 8.55 9.6 8.3 . 628
q 81 9.65 1 8.0 331
1 78 9.55 | 1,677 8.6 | 1,024
4 83 9.4 1,506 8.0 374
1 7.75 9.5 1,566 9.9 2,369
4097 9.4 1 1,35 8.2 764
-] 10.2 9.2 1,306 || Aug. 8.1 307
veseeesdd 8.5 8.8 1 722 7.7 227
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Discharge measurements of Rio Grande near El Paso, Tex , in 18891891, 1895-1913—

Continued.
Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. | Sec.+ft. 1912, Feet, | Sec.-ft.
Aug. 7.1 57 || Dec. 6........] 8.6 579
7.95 397 | PO, 8.6 589
9.15 1,301 12........ 8. 642
8.65 866 5. ....... 8.75 372
9.1 1,042 18 ccaenn. 8.75 377
8.7 830 2. ....... 8.9 396
8.1 282 24....... . 8.6 320 ) & PR 8.8 480
Sept. 3 10.05 2,099 by AP 8.4 269 18.cne.... 8.6 261
8.8 674 3le....... 7.8 130 21..ae.... .9 581
8.0 200 1 K @ A........ 10.5 2,553
8.05 254 1913. 27 e 11,05 8,412
7.7 127 || Jan. 3........ 7.6 94 30........ 9.5 1,436
7.25 60 6....... . 8.5 318 || May 3........ 9.0 868
6.8 13 12........ ST 50 eeee-..] 10.8 2,920
6.75 11 15........ 8.3 231 L B, 9.7 1,633
6.75 10 18........ 8.2 208 12........ 10.1 2,042
Oct. 6.75 9 2l.o...... 7.8 119 15........ 9.7 1,875
6.65 7 24........ 9.05 725 18....... 10.3 1,973
6.6 5 270eue.. 8.9 684 1)  21........ 9.6 1,413
6.6 5 3lecuaa... 8.7 661 24 ........ 9.4 1,122
6.6 5|l Feb. 3........ 8.9 503 27 ennnne. 9.0 621
6.75 9 [ A 87 336 3 8.5 321
6.5 7 b D 8.9 447 }| June 3........ 8.0 84
6.8 10 12........ 9.0 733 Geveceaend 7.8 58
7.0 25 15........ 9.1 8y 9. 8.65 354
7.6 100 18........ 9.0 768 1200...... 81 125
Nov. 7.8 95 21........ 8.6 742 15. cemeeoa 1221 4,512
7.8 108 24,00 8.8 552 )| @ 18........ 9.15 964
7.8 126 26..cna... 8.8 593 21 renvann 9.1 834
8.1 196 28.cuen-.. 89 681 240, 9.0 775
8.3 302 || Mar. 3........ 8.6 558 27 .. 9.3 1,010
8.7 512 [N 8.85 3651  80........ 8.9 596
8.6 500 ! T 8.6 268 || July 3........] 9.05 832
8.6 500 12........ 8.1 25711 Beenn... 7.9 124
8.4 461 15, ... 8.2 171 k! PR 6.95 9
8.7 463 2l.......] 86 295
Dec. 8.5 554 25........ 8.0 81

NoTE.—Measurements were made byW J. Dya. H. P. Croft, A. P Davns, P. E. Harroun C. Babb.
W. W. Follett, T. M. Courchesne, J. P. A T. Wilcox. W. Carpenter, 1. huggett E.
E. Winter, Valmore Courchesne, W. L. Follett,, 3. Smith, J. f)illatd T. A. Stiles, E. G. Piper, w.C.
Stewart, ¢ R. Folk, Carl Marquette, and W. K. Homan.’

Daily gage height, in feet, of Rio Grande near El Paso, Tex., for 1889-1893, 1895-1913,

Day. May. | June.| July. Day. May.|June.; July. Day. May.| June.| July.
1889,
1oiiieirene]oane..[ 6,95 ] 6.05 7.20 6.10,
7 5.90 7.25 5.95
5,82 7.15 5.80
5.80 7.00 6.25
5.57 6.70 6.73
5.55 6. 45 6. 60
5.45 6. 45 6.72
5,37 6.40 6, 45
5.32 6. 40 6.15
5.25 6:25 6.10

Mar. | Apr. | May. | June. | July. | Aug. |Sept.

Day. Oct. | Nov.
560 570 | 7.30.] 8.401.6.70] 5.90 |--6.20
5.50| 58| 7.25| 837| 6.60 6.05 | 5.75
550 590 7.10| 832 6.60| 6.10| 5.50
545 6.00| 7.10| 8.27 (. 6.55( 6.10 | 5.30
5.40| 6.00| 7.15]. 8.22}. 6.50| 6.05| 5.20
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913,
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; , Tex., for 1889-1893, 1895-1915—
Continued.
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WATER RESOURCES OF RIO GRANDE BASIN
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Teg., for 18891893, 1895-1915—
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WATER RESOURCES OF RIO GRANDE BASIN, 18881913,
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BIO GRANDE. 1847

Daily discharge, in second-feet, of Rio Grande near El Paso, Tex., for 1889-1893,
1897-1913—Continued.

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

0 0 0 156 174 390 470 | 4,080 | 7,200 | 2,360 660 560

0 0 o] 156] 163 320 560[3,920]7120(2070| 80| 515

0 0 0 174 224 320 660 | 3,500 | 6,970 | 2,070 890 320

0 0 1) 174 174 290 770 | 3,500 | 6,830 | 1,920 890 210

0 0 0| 156 184| 260| 770|3,640 6,690 | 1,780 | 830 | 170

0 0 0 224 328 260 770 | 3,920 | 6,490 | 1,500 830 320

0 0 0 280 438 290 770 | 4,350 | 6,340 | 1,500 890 128

0 0 0| 252| 438| 210| 770 4,400 |6,060 | 1,040| 965 | 140

0 0 0 199 418 235 890 | 4,640 | 5,770 890 830 190

0 0 0 174 442 260 830 | 4,920 | 5,770 830 715 660

0 0 0 199 358 155 890 | 5,200 | 5,350 890 660 320

0 0 0 156 340 80 | 1,040 | 5,350 | 5,060 890 830 170

0 0 0 199 340 57 1 1,140 | 5,780 | 4,400 660 560 106

0 13 0 224 384 45 | 1,140 | 6,200 ; 3,690 515 390 106

0 0 0| 280| 442 !1,040] 1,040 | 6,490 | 3,350 | 470 | 235 73

0 0 0 280 458 | 1,140 | 1,370 | 6,630 [ 3,210 390 210 66

0 0 0 252 1,140 | 2,380 | 6,480 | 2,920 170 66

0 0 0] 252 334 | "800 (3,490 | 6,480 | 2,920 [ 660 170 57

0 0 0| 224 328| 660(3,640|86,340]2,920| 515| 170| 50

20, 0 0 252 252 241 430 | 4,110 | 6,630 | 2,920 515 170 50

21, 0 0| 224 355 | 4,060 | 6,770 | 3,070 | 470§ 515 40

22, 0 0 213 260 | 4,060 | 6,770 | 3,490 515 290 40

2. 0 of 199 210 [ 3,920 | 6,770 | 3500 | 430 | 260 | 40

24, 0 0 247 190 | 3,920 | 6,630 | 3,210 470 770 40

25. 0 0 275 390 | 3,780 | 6,770 | 3,210 355 320 40

26. 0 of 1 830 | 3,640 | 6,770 | 3,070 | 260 | 1,040 73

27. 0 0 04 660 | 3,640 | 6,770 13,070 | 235 | 2,360 | 106

28. 0 0| o4 515 | 3,780 | 6,920 | 3,070 | 260 | 1,500 | 190

29. 0 0 124 430 | 3,640 | 7,200 | 3,210 320 | 2,500 260

30 0 0| 138 390 3,780 | 7,200 { 3,210 | 430 | 660 | 170

2 . Of.......] w7 430 |.eoenn. 7,200 |.......| 610 660 |......
1890-91.

............. .| 16| 96| 40| es0| 470 1,920 1,640 9,190 [ 8,340 | 6,340 | 1,370 0

6 80| 470| 610| 470 | 3,640 | 1,500 | 9,760 | 8,200 | 6,060 | 1,780 0

50 66 560 515 515 | 3,210 | 1,640 {10,050 | 7,610 | 5,350 | 1,370 0

50 50 610 515 515 | 2,210 | 1,500 (10,340 | 7,770 | 4,490 965 0

45 45| 616] 560 | 515 | 1,240 | 1,370 (10,620 | 7,480 | 4,060 | 1,140 0

45 40 610 610 560 | 1,500 | 1,140 (11,040 | 7,200 | 3,780 [ 1,140 0

45 40 470 660 515 {1,370 | 1,140 (11,920 | 7,060 | 3,780 | 1,370 0

45 40 715 | 430 | 2,210 | 1,040 (12,360 | 6,770 | 3,780 | 1,370 0

9 45 40| 39| 715| 3903,920 | 1,140 [12,800 | 6,340 | 3,780 | 1, 0

w. il el 40| ar0| 75| 470 | 3,350 | 1,140 (13,250 | 6,060 | 3,640 | 1,370 0

mo_....... 45 86 470 660 515 | 2,780 | 1,780 113,250 | 5,490 | 3,040 830 0

120 e, 40 86| 515| 470 560 | 2,070 | 3,060 |13,550 | 5,040 | 2,640 | 715 0

) & 40 86 515 390 515 | 1,500 | 3,920 (13,700 | 5,490 | 2,360 830 0

4., PR 40 117 610 355 470 | 1,240 | 3,920 114,300 | 5,920 | 2,070 890 0

15iceunen... 40 660 320 515 965 | 3,060 14,750 | 6,200 | 1,780 770 0

16...... casecsann 40 515 660 390 660 830 | 3,920 |15,670 | 6,480 | 1,500 | 1,040 0

) (O 40 515 610 320 560 660 | 5,780 (16,620 | 6,920 | 1,040 560 0

18 iiiaaens 40 610 560 210 430 610 | 6,630 15,520 | 7,480 830 290 0

1 R 40 515 190 430 470 | 6,920 (14,000 } 7,910 715 210 0

P | I, 40 470 515 170 590 470 | 7,200 (13,700 | 7,770 560 155 0

b3 R, PO 50 430 470 7,060 (12,070 | 7,770 660 190 0

22 eeiciinenns 60 390 470 6,770 {11,345 | 7,480 770 128 0

< 80 390 470 7,060 (10,620 | 8,770 965 80 0

pZ S ceaenne 106 390 610 6,920 10,620 | 5,630 770 80 0

25 i .eed| 118 470 6,060 (10,120 | 5,200 770 47 0

26. ... 116 610 5,920 (10,335 | 5,780 715 50 0

2 eaneannn o] 18| 515 3 6,630 | 9,765 | 6,200 | 560 43 0

b T 116 515 6,920 | 9, )y 965 32 { 6,630

29....... cencee.s| 116 470 470 7,620 { 9,055 | 6, 1,040 9,480

30 cieaeannnnnns 9 | 35| 470 8,620 | 8,765 | 6,480 [ 965 21 | 6,920

3 S 9 |.......] 610 deeeees| 8,340 |.......| 610 17 |.oeene
1891-92.

............... 3,540 515 260 170 320 390 560 | 5,630 | 6,480 560 140 0

2eeanieaaanan 2,920 4 260 155 390 515 6,200 | 6,340 660 140 [}]

T 1,780 515 260 170 470 610 560 | 6,920 | 6,060 660 73 0

[ vae-] 2,640 470 210 260 470 610 510 | 7,770 | 5,780 890 0 0

buverennaenee.. 1,240 430 210 260 610 610 8,620 | 5,490 560 0 0
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RIO GRANDE.

189

Daily discharge, in second-feet, of Rio Grande near El Paso, Ter., for 1889-1893,

1897-1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
140 | 220 50 | 250 | 7,240 | 7,170 | 2,000 50| 310

90 220 42 950 | 6,810 | 5,230 | 1,300 40 330

90 [ 210 48 | 1,560 | 6,600 | 5,100 | 1,300 | 130 | 600

90| 210| 120(1,440 6,700 | 4,980 | 1,300 | 130 | 830

90| 230 90 | 1,320 | 7,000 | 4,800 | 1,350 | 100 | 770

90 220 90 | 1,320 | 7,150 | 5,340 | 1,290 130 | 2,880

.| &80 210 5 | 1,560 | 7, 5,400 | 900 50 | 2,480

1,260 | 210 67| 1,680 | 7,600 | 5,420 | 860 | 400 | 1,890

1,000 60 | 1,680 | 7,410 | 5,450 860 600 | 2,100

660 190 1,940 | 7, 5,350 760 400 900

460 170 60 | 2,270 | 8,600 | 5,230 700 290 800

425 120 | 2,400 | 9, 4,500 760 | 230| 650

350 110 | 3,280 | 8,810 | 4,100 980 160 550

350 90 | 3,620 {10,100 | 3,550 720 110 430

350 60 | 3,750 |10,600 | 2,810 | 570 70| 350

300 47 | 3,800 (12,000 | 2,470 510 40 290

250 40 | 4,160 17,000 | 2,300 | 780 01 350

230 40 | 4,220 {15,000 | 2,000 400 0 530

200 30 | 4,160 |12, 2,000 [ 380 0| 1,400

210 |. 42 | 4,090 |11,500 | 4,200 340 01,90

210 604....... 11,200 |....... 300 0f-auenn

380 96 | 5,000 | 525 | 1,800 | 1,000 75

350 96 | 5,218 | 522 | 1,800 | 1,000 64

380 63 {5,800 | 530}1,700]| 813 64

350 55 15,800 | 680 | 1,750 | 500 52

450 45 | 4,630 820 | 1,600 660 41

300 35 | 4,150 | 1,350 | 3,700 575 25

330 30 | 3,500 | 2,425 | 3,700 | 515 33

285 30 | 3,000 | 1,285 | 2,125 5056 33

330 25 | 2,680 | 1,285 [ 2,075 | 1,175 25

330 25 | 2,350 | 2,850 | 2,700 | 750 23

400 25 | 2,850 | 3,080 { 2,200 | 750 25

460 20 | 2,200 | 2,980 | 3,250 | 515 17

400 15 | 2,000 | 2,750 | 2,300 | 1,550 12

400 15 | 1,100 | 2,600 | 1,800 | 1,080 9

410 201,180 | 2,600 | 1,700 | 780 | 170

400 | 185 |1,180 | 2,450 | 1,620 | 600 | 130

480 | 1,520 | 1, 2,325 | 4,050 | 485 0

1,650 | 1,800 | 2,200 | 4,260 330 70

570 | 1,930 | 1,884 | 2,110 | 9,700 | 300 50

420 | 2,270 | 1, 1,320 | 9,900 | 250 30

340 | 2,640 | 1,725 | 1,200 | 9,780 | 200 22

280 | 3,400 | 1,560 | 1,288 | 4,900 | 160 13

250 | 3,634 | 1,430 | 1,480 | 3,700 | 160 i1

220 | 4,750 | 1,300 | 1,650 | 3,200 | 160 9

220 | 4,500 | 1,110 | 2,480 { 3,125 | 122 8

180 | 4,000 | 960 | 2,675 | 3,025 ] 122 7

120 | 4,750 930 | 2,150 | 1,890 111 6

136 | 4,500 2,150 | 1,750 | 100 5

110 | 4,443 | 710 | 2,250 | 1,330 | 220 4

994,600 | 580 |2153|1,300] 145 3

99 |....... 530 [....... 1,210 100 |......

3 2 180 200 130 570 0 0 120 (1]
3 2 200 170 180 60 0 0 20 (1}
3 2 290 160 190 20 610 0 0 20 [1]
3 2 290 150 180 20 540 0 0 20 0
3 2 260 130 190 10 480 0 0 20 0
3 2 240 220 190 10 390 0 0 0 0
3 2 230 300{ 200 10 0 0 10 0
3 2 230 230 220 20 330 0 0 0 0
3 2 250 | 190 30| 260 0 0 0 0
3 2 210 250 160 40 210 0 0 0 1]
3 2 180 250 140 50 140 0 0 0 0
3 2 170 230 120 40 120 0 0 0 0
3 2 150 150 110 30 0 0 0 1]
3 2 130 ( 1900 | 100 30| 100 0 0 0 0
3 2 130 ' 160 90 2 60 0 0 0 0




WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

190

Jor 1889-1898,

b

1897-1913—Continued.

Daily discharge, in second-feet, of Rio Grande mnear El Paso, Tex.
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RIO GRANDE. 191
Daily discharge, in second-feet, of Rio Grande near El Paso, Tex., for 1889-1893,
1897-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0 0 0 0 70 30 0!3,140 | 440 0 250 12
0 0 2 0| 60 20 03,140 | 340 0| 730 70
0 0 45 0 60 0 03,100 27 0 2,90 40
0 0 45 0 60 0 03100 100 01,750 2
0 0 45 0 40 0 0} 3,100 80 0| '840 10
0 0 45 0 30 0 013,280 60 ol 750 0
0 0 45 0 20 0 0| 3,290 50 0| 530 0
0 0 45 o 2w 0 0 {3,700 40| 1,280 | 440 0
0 0 45 0 0 0] 3,9%0 30| 820 340 0
0 0 17 0 0 0| 3,980 20| 1,760 | 270 0
[ 17 0 [} 3,360 |....... 2,480 90 |......

80| 130 130| 160 20 10 7 0 0 0| 860

18| 130 130| 160 10 10 60 0 0 0| 645

810 130| 130| 140 10 10 55| 135 0 0| 460

200 130| 130| 140 10 10 25 15 0 0| 235

180| 130 130 140 10 10 15 5 0 o 160

80| 130| 10| 120 10 10 5 0 0 0| 130

40| 130] 130| 120 10 10 5 0 0 0| 100

40| 13| 130]| 12 10 10 5 0 0 0 75

70| 130| 130| 110 10 10 5 0 0 0 50

60| 130 130 100 10 10 5 0 0 0 25

50| 130 130| 100 10 10 5 0 0 0 15

50| 130| 130| 100 0| 10 5 0 10 0 10

30| 130| 130 100 10 10 0 0 0 0 5

50| 130| 130| 100 10 10 0 0 0 0 0

280 | 130| 10| 120 10 10 0 0 0 0 0

40| 130 130| 140 10 10 0 0 0 0 0

10| 130 10| 130 10 10 0 0 0 0 0

720 | 130} 140| 120 0] 270 0 0 0 0 0

720| 130 140 120 10| 285 0 0 0 0 0

550 130] 140 120 10] 285 0 0 0 0 0

510 | 130 10 20 0 0 0 0 0

270 | 130 10 210 0 0 0 0 0

220 | 130 10 200 0 0 0 0 0

200 | 130 10 185 0 0 0 0 0

140 | 130 10| 270 0 0 0 0 0

130 | 130 10| 465 0 0 0 0l 550

130 | 130 10| 540 0 0 0| 90| 635

10| 130 10| 42 0 0 01,400 | 370

10| 130 10| 245 0 0 02,140} 210

110 [ 130 10| 145 0 0 01,590 | 160
....... 130 100....... 0feenenn. 01,240 |......

0 45 5 0 40| 200/ 2,100 | 2,520 10,930 | 200 5

0 45 5 0| 50| 245/(2,250 | 2,300 |10,030 [ 165 5

0 40 5 0| 140| 245|2,270 | 2,000 | 9,020 | 155 5

0 35 5 10| 180 | 340 2,320 (1,700 | 7,540 | 140 5

0 45 5 20| 140 330 2,280 1,010 | 6,540 | 280 5

45 0 55 25 15| 150 940 | 2,300 | 2,590 | 4,860 | 200 5
40 0 50 15 15 125 1,980 | 2,350 | 2,820 | 3,540 | 150 5
40 0 40 5 20 90 | 1,930 | 2,380 | 3,100 | 3,050 | 120 5
35 0 35 5 25 85 | 1,460 | 2,450 | 3,730 | 2,730 90 5
30 0 2 0| 25| 110 1,020 2,480 | 4,080 | 2,530 80 5
30 0 15 0 511,360 | 830 2,480 | 4,780 [ 2,110 { 150 5
25 0 10 0 01,070 | 85026205630 |1,740|{ 110 5
20 0 5 0 0| '650 | 860|299 | 6,680 | 1,520 80 5
15 0 5 0 0| 530 | 890|3,190 8,540 | 1,250 30 5
10 0 5 5 0| 390 | 900 |3,450 |10,340 | 1,470 20 5
16l 10 0 o 30 0] 39| 89%0]3,85 (10,790 | 970 20 5
5 0 o 35 0| 500| 890]|4,650 13,310 970 20 5
5 0 of 30 0| 80| 740 | 5,060 16, 1,100 15 5
0 0 0 25 25| 750 | 490 | 5,200 16,170 | 820 15 5
0 0 0 30 25| 650 | 440 | 5,340 16,370 | 620 15 5
0 0 45 10 35| 570 | 550 | 5,040 18,070 | 540 15 5
0 o 1 0 60| 465| 690 | 4,930 {17,840 | 470 15 5
0 0 85 0| 105| 465| 760 | 5,070 |17,600 | 900 15 5
0 0 65 0 95| 405 660 5,170 17,670 | 1,000 15 5
0 0 50 0 751 265 | 490 ] 4,430 [16,940 | 950 10 25




192 WATER RESOURCES OF RI0 GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near El Paso, Ter., for 1889-1893,
. 1897-1913—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1902-3.
26.0reencnnnas 0 30 30 0 35 225 450 | 3,650 ) 16,660 | 700 10 25
27 0 30 20 25 25 205 560 | 2,910 | 16,300 520 10 40
0 30 15 15 35 185 750 ,530 | 15,300 430 10 20
0 30 5 I3 S 160 | 1,510 | 2,310 | 12,430 | 375 10| 145
0 30 5 5 lieeaeaf 130 12,050 1 2,270 | 11,730 | 320 10 145
[N O 5 204..... oo 120 |o.o....] 2,340 | ......] 215 10 |......
150 5 5 5 15 0 0 0 0 0 0| 38
220 5 5 75 15 0 0 0 0 0 0 280
200 5 5 70 15 0 0 0 0 0 0| 2205
90 5 5 45 15 0 0 0 0 0 0| 280
s T, 45 5 5 15 10 (1] 0 0 0 0 0| 455
Biennnnnens 30 5 5 15 10 0 0 0 0 0 0| 655
30 5 5 15 5 0 0 0 0 0 0] 38
20 5 5 15 5 0 0 0 0 0 0 140
20 5 10 10 5 0 0 0 0 0 105 120
15 5 25 5 5 0 0 0 0 0] a480| 100
15 5 35 5 5 0 0 0 0 0 390 55
15 5 45 5 5 0 0 0 0 0} a370| e35
15 5 45 5 5 0 0 0 0 0 290
15 5 45 5 5 0 0 0 0 0| a204 245
15 5 50 5 5 0 0 0 0 0] 165 a230
15 5 50 5 5 0 0 0 0 0} a105 65
15° 5 50 5 5 1] 0 0 0 0 65| a4b
10 5 55 5 5 0 0 0 0 0| @30 30
10 5 55 5 5 0 0 0 1] 0 20 25
10 5 60 5 5 0 0 0 0 0] e15 15
10 5 75 5 5 0 0| 0 0 0 10 10
10 5 5 5 5 0 0 0 0 0 5 10
10 5 60 5 5 0 0 0 0 0 5 40
5 5 60 5 5 0 0 0 0 0 15| a8
5 5 55 5 5 0 0 0 0 0| a9 50
5 5 50 5 5 0 0 0 0 0| 10| a50
5 5 45 10 5 0 0 0 0 0| 2285 110
5 5 50| 15 5 0 0 0 0 0l 200| o280
5 5 65 15 5 0 0 0 0 0| 200 500
eeveaenann 5 5 65 15 [eeennns 0 0 0 0 0| 225 | a620
21 DO, 5 leeeenns 65 15 |....... [+ 0] ..... .. 0| 285......

28235 BE833E
&,

]

=3

&

[~

o«

&

]

-

o
wpo R o

o

-

=

<

2

[

8
oo Srow

£S E8EER 28EEs
g
8

a800 | 340| 460 3,170 |a2,220 | a6, 430 [o15,630 | 1
980 | 370 o490 |3, 1,980 | 7,800 | 14,190 [al, a5 | 30
980 | 385 | 490 |a3; 1,700 | 9,100 | 14190 | I, 645| a35
a950 | 385 | 550 | 3,910 |a1,420 | e9,760 |s17,410 | 1; 545| 30
920| 620 a820 |4, 1,370 | 8,590 | 18,300 |o1 a505| a0
a7i0| 870 | o765 1,200 | 4,910 | 1,530 | 6,350 | 20,190 50| 825
770 | 6840 | 765 lo1,050 |a4,910 | 1,740 | 05,850 ja23,680 | 910 | 6 950 | & 110
7 1,200 | 860 2,310 | 5,960 | 23,050 | a735 | 810 | 115
a780 | 730 [s1,075 | 695 (3,810 {02,930 | 6,570 | 23,620 | 620 565 110
760 | o620 585 |03, 500 | 3,760 | 6,680 (23,270 | 545 | ¢ 490 [ 110
9,300 740| 550 800| 585 |3,370 3,850 6,200 | 2,270 | a 470 | 415
8,300 | a740 | 510 | 830 | 550 | 3,150 a3,400 | 5,740 | 20,100 | 450 | 345| @75
5050 | 740 | 470 | a770 | 460 [62)700 | 3,400 | 5,850 |+17,250 | 430 | o300
4,300 700{ 475| 630| a720] 2 '330 | 6,020 | 13,620 | 415 | 250| 50
3,550 | 640 | 480 | 625 1,200 | 3,020 3,040 | @6,180 | 9,970 | 400 | 200| a45
3,150 | 6570 | o490 | a 605 01,220 |23,170 | 2,970 | 6,980 | a7,310| 385|a200| 35
2,700 540 | 1,000 | 3,170 | 2,970 | 8,360 6,820 | ¢385| 160| 30
2,460 | 570 480 | 515|1,100| 2,810 | 3,380 | 09,720 | 6,640 | 485 145| @20
2,250 | 6580 | 2490 | « 460 | 1,035 |o2,380 |o3,780 | 9,800 | 6, 510 ala5| 15
2,460 | 620 480 | 460 | 2910 |2, 4,430 |010,210 | 05,720 | 6435 [ 130| 15
............ 2,000 | 660] 470| 500| 975 2,08 |5900| 12,640 | 4,950 | 38| 00| e15
............ 1,80 650! 475 555(1,070 | 2, 7,500 | 14,720 | 04,560 | 360 | 2100 | 1
............ 1,620 | 640 | o415 | o540 [61300 | 2,150 | 7,700 |s16,450 | 4,150 | 380 | 85| 110
............ 1, 630 | 475 500 7,300 | 17,860 | 3, 40| 55| al165
............ 1, a590 | 480 | 460 5,900 | 18,920 | 03,510 | 285 | a50| 140
....... 1,500 |.......1 a430) a460 L age i ......le2e0! a5l

e Date of measurement.



Daily discharge, in secmd-ﬂer,

RIO GRANDE.

193

of Rio Grande near El Paso, Tex., for 1889-1893,
1897-1913—Continued.

|

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

1,520 | 3,680 | @6,120 | 1,880 | 775 260

01,340 | 3,480 | 5,260 | 1,630 | 960 | 150

1,170 [a3,700 | 4,770 |al,390 |a1,430 115

1,280 | 3,420 | @4,470 | 1,040 | 2,400 90

01,210 | 3,040 | 4,580 | 1,220 | 3,080 | 65

750 [a2,760 | 4,600 [a1,280 |a1,610 55

750 | 2,740 | a4,360 | 1,160 | 1,390 50

2970 | 2,520 | 3,880 | 1,760 | 1,200 40

900 [02,810 | 3,740 [a2,030 a1, 230 36

820 | 3,640 | 63,610 | 2,120 | 1,440 30

a780 | 4,370 | 3,560 | 2,310 | 1,380 | @20

800 |ad,740 | 3,690 |a2,590 | & 805 20

1,060 | 4,830 | @3,730 | 2,370 | 705 25

1,150 | 5,330 { 4,320 | 1,740 | 665 &20

1,060 |a5,840 [ 4,550 | 1,660 | a 505 20

1,260 | 6,610 | 04,770 | 1,520 | 455 15

a1,470 | 7,190 | 5,250 | 1,650 | 415| @10

1,350 (27,330 | 5,560 |21,770 | a 355 10

1,200 | 6,630 | 25,770 | 2,280 | 245 10

1,170 |a6,390 | 5,960 [ 1,600 | 340 | a10

1,290 | 6,540 | 6,140 |e1,840 | a 250 10

1,630 | 6,600 | a6, 1,630 [ 290 10

1,710 (46,990 | 5,740 | 1,720 | 530 20

1,930 | 7,730 | 5,450 [a1,510 | a 240 | @15

1,850 | 8,080 ,720 | 1,2 220 10

1,870 |a8,460 | 4,220 | 1,120 | 165 10

2,430 | 8,700 | 3,560 |a1,060 | 2120 [ @15

92,850 | 8,490 | 2,910 | 1,060 | 130 15

3,350 [a8,140 | 2,440 | @ 990 495 125

03,470 | 8,040 | 02,210 ] 830 | a545| @140

PR 7,040 | .......] 2680 410 |.......

1,870 | 2,920 | 9,780 | 5,190 { 3,720 | 4,440

1,820 | 3,200 | 29,210 | 5,160 | 3,580 | @8,620

01,740 23,980 | 8,520 |a4, 980 23,560 [a10,370

1,570 | 4,030 i 5,520 | 3,090 [ 6,660

1,530 | 3,950 | 47,020 | 6,330 | 2,710 | 43,730

al,440 (d3,720 | 5,580 | 6,860 |a2,600 | 3,730

1,320 | 3,630 | 5,640 | 7,120 | 3,000 | %,200

1,290 | 3,690 | a5,780 |a7,650 | 2,480 | a2, 680

01,370 (43,650 | 6,350 | 7,650 (22,230 | 2,950

1,470 | 3,510 | 6,540 | 7,650 | 2,220 | 2,250

1,400 | 3,110 | 6,830 | 6,830 | 2,200 | 1,830

1,330 |22,960 | 6,540 |#6,560 |a2,080 | 1,520

1,240 | 2,880 | 7,320 | 6,660 | 1,710 | 1,330

1,220 | 2,390 | 27,220 | 6,130 | 1,380 [ 1,330

al,980 (02,470 | 7,070 |a6,230 |al,130 | 1,180

1,650 | 2,590 | 6,770 | 5,800 | 970 970

03,080 | 2,720 | 06,960 | 5,470 | 805 880

4,210 [a3,090 | 6,770 |a5,130 | @725 | 1,160

5,070 | 3,300 | 6,770 { 5,000 | 650 | 1,020

5, 3,350 | 28,040 | 5,070 | 855 | al,540

b1 U @505 [a1,110 | 1,010 | 1,240 | @ 785 | @540 |a6,060 23,260 | 8,280 | 5,240 | 2 620 | 1,650

22 425 | 1,060 | 930 [e1,210 | 715 | 470 | 5,810 | 3,560 | 49,170 {24,920 | 980 [ 3,640

23.. 460 960 | @810 | 1,125 645 445 | 6,460 | 4,010 | 9,170 | 4,680 | 1,400 | 4,150

24 490 | @980 | 685 | 1,045 | @750 | @510 (a5, 810 | 4,530 10,750 | 4,590 |e1,550 | 4,820

25 60 4,900 |a5,480 | 9,440 |24,270 | 2,590 | a2, 630

3,840 | 6,800 | 8,260 | 3,840 | 2,110 | 1,760

23,750 | 7,520 | 47,590 | 3,720 |a2, 280 | 1,360

3,660 127,740 | 6,890 143,970 | 1,740 [ 1,040

3,410 | 8,840 | 6,060 | 3,770 43,790 870

23,000 |29, 290 | 5,230 | 3,770 | 5,000 | @750

RAODRTLE: 1 R , 350 lad, 440 1., ...

a Date of measurement.
41823°—wsp 358—15——13




194 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near El Paso, Tex., for 1889-1893,
1897-1918—Continued.

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

75| 650 | 1,280

45 | « 400 745

a 30 295 { @ 355

0 460 [a1, 760

0] a460 | 1,720

0 925 535

0 [¢1,290 | e 215

85 |e1,290 200

35 835 125

a5 505 a75

80 | @240 55

35 | 1,160 40

35 |a1,360 | @20

35 830 10

25 910 5

0, a870 a2

011, 15

0 (1,910 10

01,820 5

510 | 1,500 0

01,260 |a1, 280 0

885 | 1,020 0

1,515 680 0

2605 | a 770 0

485 450 0

350 750 0

e 470 |al, 730 0

370 | 1,380 0

455 | © 850 0

a 440 625 0

............................ 395 21,300 |......

0 0 400 ) 425 425 [ 365 175 | 1,450 | 3,040 | 2,030 0 875

0 0 525 | @445 425 340 165 | 1,620 | 3,130 | 1,710 0 875

0 0| ab25 470 335 | 185 | @230 |a2,150 |23,160 | 1,170 0] a635

0 0| 445| 425| 365 95 | 200 | 2,300 | 3,070 [ 1,350 0| 535

0 0 370 | @420 | 2395 55 190 | 2,030 | 2, 930 0 520

0 0] 2330 420 305 a35 | alls |62, 000 (2,460 990 0] e625

0 0 260 420 265 25 115 | 1,790 | 2,280 890 0 780

0 0 315 380 250 10 90 11,790 | 1,980 530 01,840

0 0 280 | 2275 | @350 | a340 a 65 (a2, 640 |a2,420 440 0 |a5,140

0 0] 2185 195 390 645 545 | 4,160 | 3,500 415 05,140

0 0 185 75 435 590 810 [ 5,770 | 4,670 295 013,80

0 0 385 315 | 2455 915 | 680 [a8,240 {25, 530 250 0 |a4,880

0 0] a515 350 360 |al,110 410 | 6,850 | 6,110 265 03,98

0 a 50 515 | @370 365 985 295 | 6,830 | 6,190 220 013,29

0 75 485 620 | @390 985 | @320 |ag,250 |ab,270 160 0 (3,290

0 95 | @290 | @510 390 | 2890 255 | 5,640 | 6,300 310 012,80

0] ells 230 420 310 885 305 | 6,040 | 6,430 175 02,540

0 150 200 480 | @245 730 | @275 |a6,350 | 5,380 125 0 (a2, 250

0 180 | @200 | @420 205 465 370 | 6,090 |e4,970 a 80 02130

0 180 200 345 190 | @335 215 | 5,430 | 4,830 30 012,020

0} 2180 200 290 | @330 290 | @215 1a5,070 | 4,250 40 230 | 1,670

0 170 | a225 260 330 350 | 1,640 | 4, a3, 740 a35 25 21,670
0 160 215 260 300 395 | 2,880 | 4,900 | 3, 20 20

0| e155 | ©235 350 205 | 415 13,630 | 5, 3,440 15 @20 jal, 170

0 155 745 330 | 2160 735 | 3,780 | 5,750 (a3, 530 al5 122,680 | 1,090

0| 155 625 320( 155 600 3,780 (5,670 (3,470 10 {1,910 | 1,070

0 145 | 2530 330 165 465 13,300 | 5, 3,380 5 al, 060

0 135 365 330 | @165 | @395 | 2,460 | 4,670 |a3,210 0| 2540 790

0] al70 440 330 |....... 395 | 2,050 | 4, 2,670 01,420 725

0 290 785 320 fo...... 290 lal,460 |23,430 [a2,170 01,250 | 690

[ . ad95 | 355 | ...... 2185 [..0.... 3,120 [..o.... 0 [e1,010......

690 400 | @460 115 545 400 | 2,270 | 4,870 755 25 0 0

600 380 655 140 565 | @320 | 2,090 | 5,470 715 10 0 0

a 645 | @380 760 | @195 535 430 (a1, 880 }a6,370 385 0 0 50

735 340 630 340 | ¢500 725 1,610 | 6,870 | @420 0 0 10

560 310 | 2820 925 495 535 11,260 ' 7,670 ) 1,130 0 0 5

a Date of measurement.
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Daily discharge, in second-feet, of Rio Grande near El Paso, Tex., for 1889-1893,
1897-1918—Continued.

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

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

1} 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 1}

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 1}

0 0 [}

0 0 0

0 0 0

0 0 0

0 1} 0

0 0 0

0 0f..... .

350 | 4,390 60

70 | 4,240 50

10 | 3,630 35

3,410 [62,840 | @10

a5, 860 | 2,360 5

29,380 | 2,070 5

9,210 |a1, 780 5

6,270 | 1,380 5

,040 | 1,140 5

2720 35

29,300 | 570 | a65

475 130

27,060 | @350 145

6,010 | 265| 145

6,010 180 | o145

25,920 | ¢ 140 155

7,740 85| 115

9,060 65| 140

ad) 940 45 125

a20 | @295

28, 060 10| 645

6,870 10| 810

8,800 | 810 | 2675
a9, 660 5

10, 240 5| 460

9,270 | &5 460

29, 790 51 a250

5 95

7,210 | @10 70

05,670 | 125 | @105

4,770 | @80 |......

4,800 | 845 | 1,170

5170 | 575 | 1,210

04,750 | @295 |a2, 040

4,010 | 285 | 1,130

@ Date of measurement.



196 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily dwclmrge, in second-feet, of Rio Grande near El Paso, Tex., for 1889-1893,
1897—1913—-Contmued

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

1911-12.

200| @615 2550 1,190] 4,360/012,590|2 3,720 225! 6675

00, 1,240 5,530 11,670 3,410 185 530
355 620 a235 1420|5530 11,130, 3,100] 130| 385
. ) 1,730 4,780la10,050,22,480| @35| 2315
39,590] 2,220/ a1, a545| 6200 235a2,230| 4,300 10,370, 2,190 o 370

9,710| 2,080 1,310 sio| 00| 275 2,620a4,000 1,830 o 300
1,810{c U870l 1,310| 960 a555|a1, 640a3060 4,530 a 1,460 0| 4330
5100 1, 5, 1,160 o 9235

460 1,300 2530 5,560] 10,1 860 ol 180

445 1,210/ 2, 600| 4 5,430 6 8,880 & 630 0 4125

: 580 1,480 105

2490 5,750 7 380( @360 80

510| 1,160|a2,390|a 5,940/ a6, a330| 285 a60

565| @880| 1,600 6,010 6, 330(a1,410] 45

a565 555 1,600 5,560 5, 80| 1,300, 30

agr0| 825 al5

4
4
4
3
395| 2 3,970, 1 420/2 9,820 3.
3
4
4
4

485 2,980 1,080/ 9,860 3, 1,000 805\ ©
a4s5| 2,080 850(a10,130(a 4,420{a2,370] 620 O
485/a 1,890 a 685 11,0000 4, 2,320 o750, 0
440| 1,490  585/a12,050| 4, 1oo0| 495 0

....... 1,030  535| 12,380 1,660 ° 415 10

....... a1,030|......./614,910[......| 4765 4305......

355 0
205 0
@ 980) 0
0
0

~
COODR_ OO OO oS Lo

a
»-u: =y wg

(=]

e Date of measurement,

Norte.—Discharge estimated Sept. 19-25, Oct. 3-22, and Nov. 2-10, 1890. During 1896, there was no flow
during the following periods: June 21-27, fu]y 8-16, Aug. 24, Sept. 7-22.
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Monihly discharge of Rio Grande near El Paso, Tezx., for 1889-1898, 1897-1913.

Discharge in second- Discharge in second- .
eet. %){outgiqﬁ Teet. (Iﬁo“tﬁ?’ﬂ
in in
R PP 2ol IR Py g s
xi- - eet). axi- ni- eet).
mum. | mum, | Mean. mum., | mum. | Mean.
4,700 | 2,260 | 3,116 5,000 | 8,312 | 511,088
,460 | 660 | 2638 2,000 | 6,005 | 362,677
930 0| ’o37 300 [ 1,330 81,770
0 0 0 gus 0 132 8,116
0 0 0 September... .. 0 705 41,950
Theperiod.|........0........0........ 307, 000 Theperiod.|........[........]..eeeaen 1,140, 000
1889-90.
1897-98,
QOctober..... 0 0 0 0
- October....... 5,000 280 1,758 | 108,09
November..... 0 (1] 0 0 - ’ ’ 4
Dovomber 20" 259 o n 4,306 || November. 1,605 810 | 1,132 2{, gslg
January....... 280 114 196 30’ 129
February...... 458 108 290 ’ 655
March......... 1,140 45 424 20’044
ﬁm'il..... ..... 4,110 470 | 2,190 -97’944
AY e eeecncanan ) 3,500 | 5,771 140,192
June........... 7,200 | 2,920 | 4,404 111’ 570
July...oooooo. 2,360 235 854 196’ 269
August.._ ..., , 500 170 734 31,236
September. .. .. 660 40 176 262
The year.| 7,200 0| 1,260 | 914,000 The year.| 9,900 3| 1,210 881,000
1890-91. R
3,997 1898-99.
16,898 || October....... 3 2 3 160
02 2 2 2 119
200 2 9 5,718
290 130 210 12,912
300 130 204 11,330
220 40 115 7,011
730 10 148 8,807
690 10 168 10,330
0 0 0 0
1,900 0 318 19,553
120 0 7 430
[} 0 0 0
The year.| 16, 620 =
1891-92. 1,900 0 106 76, 400
-
560 o o & i
%0 110 0 46 2,828
9 330 90 132 8,110
070 1ol 75| 02| 5680
10,000 6 9 8 460
S 180 2,500 o| mo| 44,810
2780 3,500 101 1,565 | 93,100
0 0 0 0 0
10,000 1,690 o om 16,483
3,550 0 239 172,000
0
0
0 0 0 0 Q
190 0 0 0 0
355 45 0 12 738
128 30 0 5 278
3,500 270 0 81 4,503
6,630 410 0 60 3,669
660 0 0 0 0
3,980 10| 2,571 | 158,102
Theperiod.|........}........L........ 620 2| 1,295 77,038
2,480 0 205 12,576
1897, 3,070 90 986 60, 655
January....... 1,260 90 305 2,650 1] 353 21,
February.. 125 194
March..._.. 30 3,980 1] 464 339,000
April.. o000 401 1,740

a Estimated.




198 WATER RESOURCES OF RIO GRANDE BASIN,

1888—1913.

Monthly discharge of Rio Grande near El Paso, Tex., for 1889-1893, 1897-19183—Contd.

Discharge in second- Discharge in second-
feet. (le_loﬁ feet. F“i"g
total in tota
Month. ot | a0 a.cr%- Month, N N ?crs_
axi- ini- feet). axi- inj- eet).
mum, | mum, | Mean. mum. | mum, | Mean.
1906-7.
0 87 5,836 || October....... 1,245 425 621 38,192
30 215 12,813 {| November..... 1,250 470 997 59,326
130 130 7,998 || Degcember..... 3,670 600 [ 1,240 76,2556
130 136 8,291 anuary....... 1,970 59 983 60,436
30 104 5,772 || February...... 1,240 645 839 46,621
10 10 635 || March.. ...... 2,460 | 445 976 | 60,020
10 133 7,904 || April....ooo.. 6,460 | 1,220 | 2,951 | 175,577
0 9 52 || May......c.... 9,630 | 2,390 | 4,381 ] 269,355
0 5 307 || June...... l.. 10,750 | 5,230 | 7,438 442,612
0 0 20 Ju1y ........... 1650 | 3,720 | 5,487
0| 236 14,499 || August........ X 620 | 2,200 | 135,263
0 156 9,318 || September.....| 10,370 780 | 2,801 166 871
0 102 73,400 The year.| 10, 750 425 | 2,580 | 1,870,000
1907-8.
0 23 1,425 || October. .- ... 2,170 420 /13 50,003
0 5 298 || November..... 1,260 740 923 54,942
0 29 1,775 || December..... 750 435 612 37,636
0 10 615 || January....... 765 400 536 32,985
0 23 1,289 || February...... 756 395 542 31,170
40 368 22,602 || March......... 1,560 240 777 5752
200 831 49,468 || April..oo...... 3,420 265 | 1,347 80,132
2,100 | 3,312 | 203,623 |l May........... 3,230 | 1,130| 1,901 | 116,866
1,700 | 9,863 586,909 || June .......... 1,770 150 675 40,165
215 | 2,573 | 158,202 || July.....--.... 1,515 0 265 16,314
ugust 10 70 4,334 || August........ ,910 240 954 58,641
September... .. 145 5 17 1,031 || September.....| 1,760 0 240 14,261
Theyear.| 18,070 0] 1,430 | 1,030,000 The year.| 3,420 0 799 581, 000
1903-4. 1908-9
October....... 220 5 33 2,033 || October....... 0 0 0 0
November. .... 5 5 5 298 || November..... 290 0 85 5,078
December. ... 75 5 40 2,440 || December-..... 785 185 380 , 385
January....... 75 5 16 972 | January....... 620 75 363 22,324
February...... 15 5 7 387 || February...... 455 155 309 17,177
March......... 0 0 0 0 March......... 1,110 10 468 , 760
April. .ol 0 0 0 0 Aprile....oo... 3,780 65| 1,034 61,527
May...coeeann. 0 0 0 0fl May....c...... ,830 | 1,450 | 4,392 270, 050
June........... 0 0 0 0l June..ccuenn... 6,430 | 1,980 | 3,932 233,970
July.coovnennns 0 0 0 0l Julyeemeaann.s 2,030 0 403 24,803
August. ... 480 0 120 7,398 || August........ 2,680 o| 310f 19,031
September..... 655 10 184 10,959 || September.....[ 5,140 520 | 1,979 117,759
Theyear.| 655 0 34 24,500 The year.| 6,830 0| 1,140 824,000
19045 1909-10.
October....... 17,100 | 1,500 | 5,960 366,486 || October....... 1,160 255 575 35,345
November..... 1,4 550 813 48,397 || November..... 535 275 347 , 268
December. .... 415 621 38,182 || December..... 820 110 371 22,820
January....... 1,290 330 584 35,920 || January..-.... 1,430 1156 707 43,498
February...... 1,300 460 780 43,309 || February...... 5565 100 355 19,726
March..m ... 4,910 | 1,690 | 3,065 | 188,489 || March.._...... 2,320 3: 1,511 92,916
April.......... 7,700 | 1,370 | 3,326 | 197,911 || April....oo.o] 4620 | 1,240 | 1,966 | 116,985
S 18,920 [ 5,170 | 8,879 | 545,950 || May.......c... 7,720 7905 | 4,450 | 273,620
June........... ,680 | 3,510 | 14,304 [ 851,147 || Junme..2 11, 0. 1,600 5 557 | 33,124
July ........... 3,150 956 58,800 || July....cenennn 25 0 1 69
........ 451 322 19,785 || August.-...... 0 0 0 0
September... . 165 15 56 3,822 || September..... 50 0 2 129
The year.| 23,680 15 | 3,310 | 2,400,000 The year.| 7,720 0| 904 658,000
1910-11.
25 69 4,225 || October....... 0 0 0 0
35 428 25,458 || November..... 0 0 0 0
25 610 37,478 || December-.... 25 0 10 595
150 439 26,995 || January....... 595 0 151 9,263
440 571 31,686 || February...... 460 100 214 11 w 891
235 412 25,309 || March......... 2,220 75 708 43,537
750 | 1,480 88,046 || April.......... 1,720 80 535 31,855
2,520 | 5,676 | 348,992 || May........... 7,440 | 2,240 | 4,031 247 855
2,210 | 4,548 | 270,625 || June.._...2_. 5190 | 2,740 | 3,850 | 229,071
"880 | 1,571 96,575 || Julyemenonmnne- 10,240 | 3,270 | 7,081 | 435,372
August 120 799 49,150 || August........| 4,390 5 871 53 583
SeptEmber... - 10 47 2,817 || September..... 810 5 195 11, 593
Theyear.| 8,700 10| 1,380 | 1,010,000 The year-| 10,240 0| 1,470 | 1,070,000
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Monthly discharge of Rio Grande near El Paso, Tex., for 18891893, 1897-1918—Contd.

Dischar; %Ja second- (I;O‘%n'l‘) i » stcharg:e in second- Runio &
al in (total in
Month. et Mini- [ yroon | foots, Month. Moxi- | Mink- | yreon | ot
mum. | mum, . : mum. | mum. . .
1911-12., 1912-13.
October.......| 11,810 360 | 4,790 294,506 || October....... 105 5 20 1,
3,550 | 1,300 | 1,997 118,850 || November..... 510 80 309 18,377
560 | 1,014 62,370 || December..... 850 130 439 27,015
205 790 48,605 | January....... 920 50 306 18,823
335 562 32,301 || February...... 230 420 630 34,969
200 982 60,397 || March......... 600 30 254 15,630
535 | 1,613 95,960 || April.......... 3,160 5 852 50, 698
1,000 | 6,220 | 382,453 | May...._..000| 2,860 290 | 1,442 88,64
3,630 | 5643 | 514,274 || June........... 3,900 25 723 | 43.051
330 | 2,049 125,980 || July........... 980 0 92 5,683
0 1 30,813 || August........ 0 0 1}
0 341 20,271 || September..... 0 0 0 0
The year.| 15,980 0| 2,460 | 1,790,000 The year.| 3,200 0 422 | 304,000
el

RIO GRANDE NEAR FORT HANCOCK, TEX.

Location.—One and one-half miles east of Fort Hancock, in El Paso County. No
important tributary within many miles.

Records available.—May 21, 1900, to June 30, 1903.

Drainage area.—Not measured.

Gage.—No data.

Channel.—Shifting greatly.

Discharge measurements.—Made from car and cable.

Diversions.—No data.

Accuracy.—Owing to the shifting channel, discharge measurements were made very
frequently and the estimates of daily discharge are based almost directly on these.

Cooperation.—Station maintained by the United States section of the International
Water Commission, by whom the records were furnished.

Discharge measurements of Rio Grande near Fort Hancock, Tex., for 1900-1903.

Gage Dis- Gage Dis- . Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.-ft. Feet. | Secft. || ~ 1903. Feet. | Sec.ft.
4.00 217 || June 3.00 150 || Apr. 2........| 2.2 2
50| Lo B B 25| e
730 1 30 || Aug. gf 3| 1,208 }g L gf 3 78
8.00| 2,368 02| v 0 18Il .
6.30 971 5.60 | 1,469 21...000 5.2 202
1 g R R e o8
3. 186 ‘80| o84  eslllllll .
2.60 14 6.05| 1,701 30..000000 6.35 680
=10 13 5.55| 1,344 || May 2.....00. 7.8 | 1,363
30 2,20 100 5.0 80 | 1,720
Sept. 2.30 159 8.l 80 | 1687
5.65| 1,877 1 6.33| 1,783 )t S 8.05| 1,788
6.20| 2151 570 | 1,535 T 79 | 1
T . B e
5.40| 1708 || T 2- 2.2 3 B 83 2:63?’
25| oot 2.4 5 S £9| %510
6.00| 2233 | A& 63 | | 808 sune 211N 76 | Lot
6.10 | 2,287 || PP o8 ’ 5. 7.6 | 1,669
6.20 | 2,397 3 £ 8ein 7.9 | 1,856
6.60 | 2,663 e " u.llll 895 | 2430
G| 2 21 8 T o8 | s
6.30 | 2/281 | Oct 2.5 16 18000 97| 518
i ?3 Hgi M 5.3 362 AR 9 4
. ar. 14........] 9.0 | 2302} = Zo........ .
14,0000 oo Usee 46 174 25,0000 3.1 | 11188
17,2770 3ie0 469 42 170 27 132 | 11147
190000000 3.70 401 32 68 30,0200 12.7 | 110849

NorE.—Measurements made by T. M. Courchesne, J. Hague, C. W. Healey, A. L. Wilcox, F. W. Car-
penter, and E. E. Winter.
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RI0O GRANDE,

Daily gage height, in feet, of Rio Grande near Fort Hancock, Tez., for 1900-1 903—Con
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Daily discharge, in second-feet, of Rio Grande near Fort Hancock, Tex., for 1900—-1903—

Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. {Sept.
0 0 0 0 0 0 01,950 | 1,320 01,270 40
0 0 0 0 0 0 0| 1,550 | 1,100 0| 1,090
0 0 0 0 0 0 0| 1,580 730 0 | 1,400 160
0 0 0 0 0 0 0| 1,450 500 0 970 | 1,800
0 0 0 0 [\] 0 0| 1,500 430 0 670 | 1,530
0 0 0 0 0 0 01,630 390 0 380 | 1,300
740 0 0 0 0 0 01,700 470 0 260
400 0 9 0 0 0 01,920 420° 0 100 470
185 0 0 0 0 0 011,960 400 0 70 210
13 0 0 0 0 0 0 | 2,000 360 0 50 130
0 0 0 0 0 0 0| 2,060 140 0 40 80
0 0 0 0 0 0 012,100 110 0 30 70
0 0 0 0 0 0 0| 2,060 80 0 20 50
0 0 0 0 0 0 012,230 40 01,730 40
0 0 0 0 0 0 02180 40 0| 1,400 30
0 0 0 0 0 0 0| 2,200 20 0 880 30
0 0 0 0 0 0 0| 2,290 20 0 460 20
0 0 0 0 0 0 01 2,500 0 0 230 10
0 0 0 0 0 0 02,440 0 0 160 10
0 0 0 [1 18 DR 0 012,68 0 830 90 0
L1 15 PO 0 [ 15 PR [ 1 DR 2,650 |....... 1,250 70 |......
0 70 80 40 90 0 0 0 0 0 0 {1,000
[ 90 90 50 110 0 0 0 0 0 0 650
0 140 70 60 120 0 0 0 0 0 0 450
0 | 1,000 70 70 110 0 0 0 0 0 0 270
0 630 80 70 100 0 0 0 0 0 0 180
0 540 80 70 90 0 0 0 0 0 0 80
0 390 80 80 90 0 0 0 0 0 0 75
0 250 90 90 80 0 0 0 0 0 0 70
0 160 90 70 0 0 0 0 0 0 70
0 110 80 100 80 0 0 0 0 0 0 50
0 70 100 110 80 0 0 0 0 0 0 30
0 40 120 110 80 0 0 0 0 0 0 10
0 40 140 120 90 0 0 0 0 100 0 5
70 30 120 140 90 0 0 0 0 0 0 0
50 80 110 140 90 0 0 0 0 0 0 0
40 70 110 160 80 0 0 0 0 0 0 0
30 160 50 0 0 0 0 0 0 0
20 80 110 140 30 0 0 0 0 0 0 0
10 90 190 140 20 0 0 0 0 0 0 30
10 600| 300 110 20 0 0 0 0 460 0 30
50 500 450 160 10 0 0 0 0 5 0 10
90 320 390 150 10 0 0 0 0 120 0 0
210 260 250 160 0 0 0 0 0 50 0 0
510 130 160 140 0 0 0 0 0 5 0 0
110 100 120 120 0 0 0 0 0 0 0 0
280 70 90 120 0 0 0 0 0 0 0 0
630 90 70 120 0 0 0 0 0 50 0 0
420 110 50 120 0 1] 0 0 0 10 0 0
190 90 40 0 0 0 0 0 [} 450
110 70 40 0 0 0 0 0 380 190
(V) I, 40 0 feeann-- 0 feeanens 01,000 |......
80 0 0 0 0 .0
60 0 0 0 0 0
40 0 0 0 0 0
125 0 0 0 0 0
165 0 0 0 0 0
50 0 0 0 0 0
10 0 0 0 0 0
5 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 840
0 0 0 0 0 400
0 0 0 0 0 220
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Daily discharge, in second-feet, of Rio Grande near Fort Hancock, Tezx., for 1900-1903—-

Continued.

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

1902-3.
16, ceiciiieanaa. 0 0 0 0 ¢} 180 820
17 i, . 0 0 0 0 0 140 780
A8 i, e 0 0 0 0 0 120 830
) 3 T 0 0 0 0 0 540
) T 0 0 0 0 0 330 450
) S 0 0 0 0 0 300 340
b7 S 0 0 0 0 0 230 290
23, it (] 0 0 0 0 170
b S ¢} ] 0 0 0 170 410
b2 T 1] 4] 0 0 0 180 430
2. e 0 0 0 0 0 160 320
27, eiriaiananan ] 0 0 0 0 125 200
. S (] ] 0 0 0 105 360
P N ¢} 0 0 [+ N P, 85 320
30 et 0 0 0 [ R, 60 770
1 N, [ P 0 [N R, 35 feeennns

Monthly discharge of Rio Grande near Fort Hancock, Tezx., for 1900-1903.

Discharge in second- Discharge in second-
feet. Run-off feet. (R“tléfg
total in to
Month. - ( e Month, " — sore
axi- | Mini- e0t). axi- | Mini- eot).
mum, | mum. | Mean mum. | mum, | Mean.
1901-2.

0 || October....... 630 0 94 5,752
) 30 210 12,476
40 123 7,736

40 112 6,8
0 57 3154
0 0 0
0 (] 0
0 ¢} (]
0 [} 0
0 26 1,587
740 0 0 47 2,916

0 0 0 0 122 7,240

0 0 0

g g 0 The year....{ 1,090 0 66 47,700

0

(] 0 0 1902-3.

g 0 0 0 17 1,061
680 0 0 4] Q
780 ] 0 ] (1}
250 0 67 0 0 Q
770 0 622 0 0

1,800 0 241 0 133 8,152

0 436 25,964

The year....| 2,780 0 311 80 [ 2,182 134,142
500 | 5,450 | 324,833

The period. . [...oveefieeeeefonnnnnn 494,000

RIO GRANDE ABOVE PRESIDIO, TEX.

Location.—At the Haciendita, 9 miles above Presidio, and 8 miles above the mouth
of Rio Conchos, one of the principal tributaries of the Rio Grande. On September
26, 1905, the station was moved 8 miles farther upstream and maintained at that
point until July 6, 1909, when it was removed to the original site. As no tribu-
taries enter between the two points the flow is the same at both sites. .

Records available.—May 22, 1900, to September 30, 1913.

Drainage area.—Not measured.
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Gage.—Inclined staff. Relation between the gage readings at the two sites or
between the two gages used at the present site not determined.

Channel.—Shifting greatly.
Discharge measurements.—Made from car and cable.

Diversions.—No data.

Accuracy.—Owing to the shifting channel, discharge measurements are made very
frequently and the estimates of daily discharge based almost directly on these.

, Cooperation.—Station maintained by the United States section of the International

Water Commission, by whom the records are furnished.

Discharge measurements of Rio Grande above Presidio, Tex., in 1900-1913.

Gage Dis- Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | See.ft Feet. | Sec.t. 1903. Feet. | Sec.fi.
2. i01 || Aug. 17 3.30 Mar. 90........| 1.5 74
........ 0 2,60 2 1 13 52
2700 2 1.90 1.85 134
4.20 907 1.70 1.7 105
420 901 4.80 15 92
4.40 | 1,157 29 3.25 1.0 23
535 1,58 || Sept. 2.25 .9 16
8.50 | 2,376 6.45 4.0 711
4.60 | 1,170 2.70 2.85 347
3.60 692 1.60 3.4 442
3.00 100 6.25 2.9 363
2.30 192 2.20 2.15 179
1.50 110 3.55 2.85 330
1.80 116 2.60 2.1 173
1.70 59 1.90 3.65 699
2.30 218 1.70 49 | 1,218
2.20 193 170 4.95| 1280
1.50 54 || Oct. 2.15 6.7 | 212
2.70 305 2.85 5.0 | 1,274
1.70 46 2.00 5.0 | 1,300
2.10 80 1.90 5.0 | 1,23
475 970 || Nov. 2.75 5.0 | 1,199
5.10| 1,435 1.80 5.0 | 1,208
2.10 125 1.49 5.0 | 128
1.60 45 1.90 5.15| 1337
1.60 5.25 | 1,399
1.403 4.8 1%
. 6.0 1740
3.5 B 2.40 5.6 | 1551
. 2.29 5.6 | 1,560
4.19 936 ,
T e 2.00 6.2 | 1,68
- Dec 1.490 5.6 | 1,574
3.80 818
1.40 5.95| 1,615
4.30] 1,050 ’
) 1.30 6.0 | 1661
450 1112 )
2 ) 1.20 6.0 | 1614
47| 124 ,
) 1.39 6.5 | 1,784
480 | 1287 )
) 1.30 6.7 | Loz
4.80| 1313 )
) 140 6.7 | 1,953
4.95 | 1364 1
: 1.50 75 | 262
5.50 | 1620
) 1.49 7.5 | 2,518
5.30 | 1,521 »
530 | 1560 T8 mE
5.05 | 1,330 || July 1.4 S| 23 4
3.95 770 4.9 i e
3.15 447 41 - )
2.60| 269 255 LT | Sz
2.50 | 230 1.95 L5 nM
2.30| 178 1.55 2| LI%
5.3 | 1,234
2.10 141 7.3 52 b
1.80 72 5.6 5 e
1.40 14 2.15 W i
2.85 363 1.75 - 35
........ 9 || Aug 9 3.5 475
2.39 163 55 3.3 443
2.15 140 2.65 3.3 403
4.65 | 1,204 2.4 2.7 163
2.05 84 || Sept. 2.. 2.0 2.6 157
2.75 425 3.45 2.5 141
4.90| 1,274 2.1 2.0 48
4.45 | 1,042 2.0 2.6 162
3.55 615 || Oet. 1. 7 2.3 79
2.70 336 || Nov. 3.. 15 2.0 48
2.65 323 1.0 1.75 16
3.70 797 .8 1.7 15

e River rose 0.4 foot during measurement.
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Discharge measurements of Rio Grande above Presidio, Tex., in 1900-1913—Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height, | charge.
Feet, Feet, | Sec.-ft. Feet. | Sec.fi.
1.9 8.8 26,109 || Jan. 3.4 236
1.6 8.6 | 24,888 3.35 223
1.8 8.5 a4, 411 3.3 206
1.6 8.5 24,331 3.75 364
1.6 8.2 3,771 4.3 597
2.0 7.0 a 2,668 4. 45 660
2.0 6.2 | o1,774 || Feb. 4.2 505
2.1 5.0 1,432 4.1 437
1.7 4.2 1,226 4.1 426
5.6 1,830 4.2 530
6.05 | 52,285 4.3 586
2.6 5.5 1,814 4.2 538
1.5 5.2 1,537 4,15 504
8.75 3.65 932 4.3 510
1.8 3.6 912 || Mar. 4.1 434
6.1 3.7 903 4.1 437
4.6 3.7 929 3.95 338
5.2 2.6 469 3.9 321
7.3 2.7 555 3.8 280
7.6 2.6 416 3.7 239
7.65 3.0 549 3.8 278
8.2 3.0 565 3.9 347
8.0 2.8 528 || Apr. 3.9 269
8.2 2.4 426 4.3 583
7.5 2.15 323 4.4 685
7.3 2.2 339 4.2 484
7.0 18 200 4.1 480
6.1 2.3 302 4.2 557
5.9 5.4 1,712 4.5 738
5.7 3.15 620 4.5 779
4.9 3.0 590 4.8 1,047
4.6 L5 106 5.1 1,278
4.3 1.5 135 || May 8.2 2,676
4.2 L5 111 6.1 2,394
4.0 3.0 118 5.7 2,051
3.9 2.9 108 5.6 1,908
3.8 2,75 96 6.3 3,045
3.6 2.7 78 8.7 3,875
3.5 2.7 89 7.2 4,978
3.5 2.7 92 7.2 5,105
3.7 2.7 73 7.3 5,688
3.8 2.7 73 7.4 5,946
3.6 2.7 80 |[ June 7.75 7,294
3.6 2.7 76 7.3 5,854
3.5 2.6 52 8.5 3,994
3.6 453 || Nov. 1..._._... 2.6 51 6.2 3,203
3.9 616 2.5 36 6.1 2,935
3.8 446 2.85 59 6.25 3,380
3.8 398 3.4 226 6.65 3,722
3.8 386 3.5 260 7.2 4,998
3.75 369 3.4 232 7.5 6,334
3.1 143 29 6.95 [ 4,178
3.0 130 || July 6.05 2,248
3.55 323 3.0 128 5.5 1,734
3.4 295 2.9 116 4.6 878
3.4 280 3.8 441 4.5 718
3.3 267 4.4 813 5.1 1,169
3.6 346 4.3 728 4.9 995
4.2 634 4.4 875 51 1,136
3.95 554 4.0 571 4.6 850
3.8 489 3.8 478 4.35 695
3.7 392 4.2 581 4.3 651
3.55 371 4.15 567 || Aug. 4.3 616
3.55 354 4.15 551 4.4 645
3.7 401 4.0 494 5.2 1,213
3.5 320 5.4 1,527
3.5 335 5.0 943
3.55 349 3.9 423 4.6 827
3.9 541 3.8 398 4.2 441
3.6 381 3.6 286 3.9 348

e Channel only. Bottoms overflowed. The channel was carrying less than 50 per cent of the total dis-
charge at the station. The actual discharge was computed from daily gage heights, the flow at lower
Presidio station, and of Rio Conchos.

b Channel only. Bottoms overflowed. Overflow ceased at 5.5 feet on gage.

¢ Station moved 8 miles farther up Rio Grande and new gage established 1§ miles above mouth of
Rio Conchos. The new gage heights are not comparable with old.
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Discharge measurements of Rio Grande above Presidio, Tex., in 1900-1918—Continued.

Dis- Gage Dis- Gage | Dis-
Date. charge. Date. height. | charge. height. | charge.
Feet. Se_c.é/gf. 907. Feet. Sec.g. Feet, | Sec.ft.
Aug, 25 4.35 9 || Apr. 14 4.7 9 4.4 652
. 4.9 1,178 4.6 816 4.5 719
3.8 411 5.0 1,181 4.2 540
Sept. 3.7 337 6.3 2,815 4.2 540
3.6 296 6.9 4,073 4.1 445
3.3 201 7.1 4,353 4.2 519
3.1 143 || May 6.2 2,740 4.1 481
3.0 123 6.0 2,499 4.1 457
2.9 86 6.3 2,787
3.3 186 6.0 2,430
3.0 126 6.1 | 2,644 4.05 415
2.8 75 5.7 1,981 4.1 444
2.6 56 5.9 2,117 4.1 422
Oct. 2.6 59 6.1 2,656 4.4 647
2.4 36 6.1 2,720 4.2 529
3.65 317 6.4 3,257 4.35 604
3.5 241 || June 1. 7.1 4,535 4.2 500
4.0 428 7.6 5,667 4.1 469
3.7 364 8.0 8,261 4.1 466
3.6 327 7.5 | 5,552 4.2 496
3.6 322 7.5 5,421 4.0 404
3.5 291 7.65 | 5,993 4.0 402
3.5 287 7.85 6,789 4.0 401
Nov. 3.9 528 7.8 6,719 4.2 521
3.8 408 R0 8,222 4.15 480
3.9 487 8.2 9,124 4.2 535
4.3 680 || July 1.. 8.0 8,374 4.2 504
4.6 1,002 7.4 5,174 4.0 303
4.4 812 7.2 4,423 4.0 - 397
4.3 692 7.3 4,731 3.9 344
4.35 724 7.7 6,368 3.9 349
4.4 780 7.4 | 4,944 4.2 489
4.3 671 7.25 4,860 4.1 477
Dec 3.9 464 6.3 3,399 4.1 456
4.5 965 6.3 3,348 4.1 436
4.6 1,103 6.05| 3,086 4.2 466
5.4 1,576 6.15 | 3,269 4.1 393
5.3 1,431 || Aug. 5.7 2,682 4.1 345
5.0 | 1,067 5.4 | 2,39 3.9 242
4.8 904 5.3 2,103 3.9 235
4.7 863 5.1 1,525 4.3 596
4.5 696 5.0 1,348 4.7 853
4.3 547 4.7 876 5.7 2,515
4.7 842 5.3 1,964
4.4 682 5.0 1,538
Jan 4.3 559 4.8 1,018 4.5 1,472
4.5 639 4.7 904 4.9 1,665
4.5 669 7.3 5,361 5.15 | 1,525
4.6 819 6.9 3,758 4.6 1,386
4.4 643 7.7 6,826 4.8 1,454
4.3 592 6.2 2,540 4.85 | 1,008
4.8 913 5.5 1,689 4.4 1,129
5.3 1,384 5.0 1,477 5.4 1,960
5.0 1,150 5.35 | 1,621 5.95 | 2,486
4.8 855 5.4 1,734 5.15 1 1,739
4.5 682 6.4 3,341 4.55 | 1,303
Feb. 4.3 661 5.8 2,312 4.2 931
4.3 653 || Oct. 5.0 1,135 4.0 593
4.3 718 4.8 992 3.9 340
4.7 1,030 4.3 610 3.8 282
4.4 786 4.3 586 3.55 160
4.7 966 4.1 451 3.2 67
4.3 694 4.25 501 2.9 52
4.3 695 5.5 1,856 3.0 30
4.3 666 4.9 1,132 4.0 249
Mar. 4,25 591 4.8 1,070 3.0 103
4.3 648 5.9 2,459 2.85 8
4.6 829 || Nov. 5.4 1,613 2.8 5
4.3 649 5.0 1,170 4.0 243
4.2 565 4.8 1,053 4.6 642
4.1 452 4.7 965 4.6 393
4.2 554 4.6 819 4.0 186
4.2 556 4.6 866 3.6 99
4.0 359 4.5 728 4.6 844
4.2 547 4.4 689 4.0 362
Apr. 2 5.45 | 1,586 4.7 976 4.4 615
5.3 1,369 4.6 849 4.1 379
5.0 1,076 || Dec. 4.5 722 4.4 623
1.7 894 4.5 722 4.4 602
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Discharge measurements of Rio Grande above Presidio, Tex., in 1900—-1913—Continued.

Gage Dis- Ga Dis- Dis-
Date. height. | charge. Date. height. | charge. charge.
Feet. | Sec.-ft. Feet. | Sec.-ft. Sec.-ft.

4.7 730 || July 21 6.3 71 || Mar. 30 758

4.3 544 5.9 97 || Apr. 1,483

4.4 556 6.0 106 . 1,302

5.1 1,781 6.35 189 8.2 640

4.7 1,162 || Aug. 5.4 73 8.0 792

4.05 571 5. 69 7.8 683

3.95 511 5.2 36 7.8 604

3.6 224 4.5 8 8.1 888

3.4 175 7.2 325 9.1 1,900

3.1 74 4.4 8 8.5 1,180

3.0 68 || Sept. 5.5 41 8.9 1,432

2.7 43 6.5 162 || May 10.2 3,063

3.2 33 6.3 119 11.9 4,835

3.2 38 6.4 139 10.95 | 3,494

3.05 23 10.95 | 5,763 1.4 3,519

3.5 92 9.75 | 2,840 12.4 6,663

3.3 75 9.3 1,859 10. 4 3,839

3.3 80 8.8 1,138 4,199

P .

7.55 , 4

Jan. 3.7 163 || Oct. 7.2 258 1,460

3.5 105 6.9 191 || June 722

3.6 99 6.9 217 288

3.55 129 6.8 139 208

3.45 141 €.45 109 111

3.3 88 6.9 219 328

b2 S 3.6 169 7.1 284 883

... 3.6 195 7.1 268 . 118

20 3.45 139 7.3 340 5.35 49

30-eeenian 3.3 94 7.0 233 6.1 134

Feb. 3........ 3.2 86 || Nov. 7.1 187 || July 5.7 50

Bovnenien 3.2 4 7.0 180 515 6

LCERPRPEE 3.35 103 6.9 128 4.85 4

12........] 3.8 15 6.8 101 8.7 284

15..oonees 3.3 99 6.7 86 5.85 58

18.eenenn 3.3 96 6.6 79 5.4 2

2o 3.4 101 6.6 65 4,95 12

2. 3.3 95 6.8 91 || Sept. 6.0 22
e T B8 I
ar. J........ . X 109

Beenes 3.1 43}l Dec g g 135 || Feb- . z8

9 2.9 32 6.9 139 - 302

2.75 18 7.1 213 2 : 80

2.6 13 73 244 Mar. X 208

4.0 223 7.4 193 % - 62

3.7 116 7.4 155 - u

3.3 i 7.2 140 - 12

3.0 73 7.0 174 Apr. . 64

Apr, 2.6 28 7.2 204 : “

;.s [ 6.9 131 : 1:

.8 12 .

2.6 12 || Jan. 6.7 85 .9 160

5.7 2,308 6.4 55 .2 10

May 5.6 1,157 6.25 38 || May 7.0 291

4.6 547 8.1 730 8.9 1,353

5.2 992 7.6 345 8.1 563

4.5 493 7.3 222 9.3 1,203

5.8. | 2,58 7.4 328 10.4 2,596

6.3 3,474 7.5 373 10.6 2,871

6.9 5,158 8.0 721 10.9 4,537

7.0 4,399 7.7 467 10.9 4,847

6.4 4,076 || Feb, 7.4 343 10.7 3,420

6.5 3,815 7.4 290 || June 8.8 1,043

June 6.0 2,539 7.4 315 9.3 1,517

5.5 1,920 7.2 221 9.7 2,520

5.3 1,559 7.1 222 9.5 2,363

5.9 3,250 7.1 227 11.85 | 4,975

6.3 3,007 6.8 139 10.2 3,198

6.9 4,832 6.65 104 9.7 1,956

6.9 , 160 6.4 64 10.4 2,616

6.9 5,514 || Mar. 6.1 44 10.8 2,958

6.1 3,607 6.05 23 29 9.8 1,718

5.9 ,483 5.8 19 || July 11 4,772

TJuly 5.5 1,631 7.8 628 9.55 | 1,414

8.6 1,736 8.05 792 10.7 3,687

8.4 1,495 8.5 1,190 1.5 5,440

7.4 625 8.2 763 10.9 4,162

6.7 289 8.3 790 11.1 4,021

5.4 56 8.0 587 12.9 6,457

Nore.—Gage heights, after July 6, 1909, taken on new gage, whose readings are not comparable with old

gage.
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Discharge measurements of Rio Grande above Presidio, Tex., in 1900-1913—Continued.

Gage Dis- Gage Dis-~ Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. hei;%t. charge.
Feet. | Sec.-ft. Feet. | Sec.-ft. 1912, Feet. | Sec.-ft.
July 24 12.65 | 6,786 || Mar. 7.0 291 || Nov. 11........ 4.1 b 20
12.05 | 5,953 7.8 447. 4.0 b16
11.8 5,316 7.7 388 4,4 b 57
Aug. 12.15 | 6,495 7.6 355 4.8 b 89
9.65 | 2,371 7.5 428 4.6 b 88
8.3 1,059 9.3 1,531 5.0 b 164
7.3 622 || Apr. 8.05 848 5.0 b 164
6.8 284 7.7 783 5.4 b 209
6.2 175 7.5 625 5.5 b 336
5.7 105 8.05 992 5.3 b 280
5.8 145 8.55 | 1,453 5.85 | 158
6.2 229 9.2 1,088 6.0 b 513
6.1 193 9.3 2,205 5.5 b 337
Sept. 5.7 129 8.25 | 1,559 5.7 b 483
5.5 97 7.7 923 5.6 b 326
7.9 880 7.6 669 5.6 5313
5.45 100 || May 6.9 439 5.5 b 286
5.8 197 6.8 365
5.3 101 7.5 845
5.1 71 10.5 3,841 || Jan. 5.3 187
5.7 157 9.9 3,418 5.3 191
5.2 88 10.55 | 3,806 5.0 160
5.0 47 10.8 4,082 4.9 121
Oct. 5.6 102 10.75 | 4,259 4.9 106
5.3 72 10.75 | 4,138 4.9 95
5.1 42 10.65 | 3,947 4.5 93
9.85 | 1,940 || June 1.5 4,923 4.5 105
10.6 3,820 12.0 6,556 4.5 96
1.9 4,396 13.65 |2 10,008 4.5 89°
1.3 5,046 14.85 | 214,498 || Feb. 5.4 293
10.95 | 3,505 14.15 |@ 13,405 5.6 350
9.0 1,790 13.1 ja 10,249 5.4 366
8.9 1,752 12.0 , 501 5.6 510
Nov. 9.05 | 2,125 9.65| 6,533 5.9 196
8.9 1,693 9.3 5,576 5.8 429
8.5 1,241 9.6 5,895 5.5 294
8.8 1,500 || July 9.4 5,609 5.4 259
8.5 1,270 9.3 5,153 5.4 248
8.3 1,109 9.0 4,842 5.2 214
8.3 1,126 8.6 4,210 || Mar. 3........ 5.4 342
8.2 1,218 7.6 5.3 291
8.1 861 7.2 5.3 271
8.2 873 6.8 5.2 255
Dee. 8.2 1,093 7.0 5.2 210
7.9 926 6.6 5.0 134
7.7 843 6.6 4.9 106
7.6 705 || Aug. 7.6 4.7 90
7.8 711 7.0 4.6 78
7.9 794 6.7 4.3 43
8.0 951 6.4 4.4 50
7.9 1,072 6.4 4.3 36
7.6 872 9.0 4.3 27
7.6 939 7.05 4.1 18
6.6 3.8 8
6.1 3.6 6
Jan, 7.7 1,190 6.3 3.6 5
7.3 636 || Sept. 6.45 7.15 430
7.3 614 6.2 6.0 225
7.0 451 6.75 6.5 382
7.0 395 7.3 7.7 537
7.3 565 7.55 6.95 387
7.8 816 5.7 8.0 1,033
8.1 1,137 5.4 8.4 1,151
8.05 | 1,399 5.25 7.1 617
3 8.0 1,139 5.2 7.4 898
Feb. 7.9 836 5.0 7.8 1,406
7.6 622 || Oct. 5.8 7.4 1,052
7.6 607 5.2 6.8 530
7.6 540 5.1 6.6 340
7.4 423 4.8 6.6 341
7.4 446 4.6 6.6 328
7.35 385 4.5 6.8 411
7.4 304 4.4 6.5 283
7.3 325 4.3 7.35 499
7.3 278 4.3 6.2 234
Mar. 7.1 243 4.2 6.3 258
7.2 271 |} Nov. 2. 4.2 7.0 489
7.1 304 4.1 6.9 424
7.2 357 4.1 6.8 31

a Discharge obtained by subtracting the flow of Rio Conchos from that of the Rio Grande below Presidio.
b Measurement made 1 mile abiove Presidio,



9

20
1900-1913—Continued

RIO GRANDE

o, Tex., in

Discharge measurements of Rio Grande above Pr

@ sBERK
5 =
o) A
=} w
S n
+ Wm0
® s 0
%@ VoS
3 &
Gh
.
H
8 &""L“
o
=%
R
@0
& 1R OR MW
mwg am:@gll%%
RS | ¢
S n
o NOO=OW
0 | TSSwses
X
og | &
N
@
3 w
=] .
B
@
@0
ew I == Xr]
45 | H3RER"8
A | s
S wn
o OO~
W | ENSSEnS
X
] &
b
2
3
=]

T.

. Dougherty, W

X

. Hague, E. E, Winter, F.

de by S. D. Church, J. P

NotE.—Measurements ma
Millington, and C. L. Vasquez.

Daily gage height, in feet, of Rio Grande above Presidio, Tezx., for 1900-1913.

. ) o
3 =% 2
H & 3
ob .
=
: : 2
< 5 9
b e ..m
b %
. > "~
m B
g = 5
a3
+3 =
B 3
A £
b
B
e 2 5
A
A =
F)
3 [
o m i
M. @
E
auw <
< 5 g
) A A
= : 3
N m B %3%“0
L] = M el 04 od
< £ . R
g 3 B i
- &) 1o od
o 0
B 8 :
8 :
= . H
> .
. = :
. B a :
. B :
2 3 m
©

e e
o100 D

41823°—wsp 358—15——14




.

18881913

WATER RESOURCES OF RIO GRANDE BASIN,

210

Daily gage

ight, in feet, of Rio Grande ahove Presidio, Tex., for 1900-1918—Continued.

. . P
£ -4 . . .
B H o
@ 4 )
. H Vo
g : .
< H HE
=3
(=9
P H
= H
e :
N v
B H
] :
. H
m .
H
< N
= :
$ m
= H
S
8 CIHMMY HHHIDID  HH DO D
T e ] e Tt v ] vt e el et ] et
O R D e o ot o o
B CONOO oW
;“M i *teioied
\ ' H
] H naee
o ' redHedod
H '
v i 0
H B H
H H H
: H H
. H H :
3 H : :
A H H H
H H h
H H )
: ' H
= R




211

RIO GRANDE.

ight, in feet, of Rio Grande above Presidio, Tex., for 1900~1918—Continued.
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Daily gage height, in feet, of Rio Grande above Presidio, Tex., for 1900~1913—Continued.
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RIO GRANDE.

Daily gage height, in feet, of Rio Grande above Presidio, Tex., for 1900-1913—Continued
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216  WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande above Presidio, Tezx., for 1900-1918—Con.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1900-1901.

0 0 0 0 0 0 980 | 1,320 0 220

0 0 0 0 0 01,120 870 0 240 | 1,540
0 0 0 0 0 0] 1,080 740 830 230

0 0 0 0 0 0 920 610 360 420 90

0 0 0 0 0 0 910 450 70 600 50

0 0 0 0 0 0 930 370 011,070 30

0 0 0 0 0 0 860 310 0 530 580

0 0 0 0 0 0 900 280 0 480 | 1,440

0 0 0 0 0 0 930 240 0 340 680

0 0 0 0 0 0 980 240 0 390 360

0 0 0 0 0 011,040 230 280 120 300

0 0 0 0 0 0| 1,100 180 350 80 120

0 0 0 0 0 01,130 180 150 70 110

0 0 0 0 0 0 1,160 150 140 40 100

0 0 0 0 0 01,200 140 80 10 70

0 0 0 0 0 0| 1,290 00| 360 90

0 0 0 0 0 011,320 40| 810 1,070| 100

0 0 0 0 0 011,330 0 260 890 50

0 0 0l.c.c... 0 011,350 472 530 550

0 0 [ N P, 0 0| 1,360 0 80 350 850

....... 0 (| Ofceeol| 1,370 Lol 20f 240 (..._..

1,020 110 60 60 0 0 0 0 0 50 650

43 100 60 60 0 0 0 0 490 156 650

140 70 50 60 0 0 0 0 20 0| 1,050

70 40 50 0 0 0 0 145 01,080

110 70 50 50 0 0 0 60 55 0 620

90 70 70 60 0 0 0 0 0 0 960

40 70 110 70 0 0 0 0 0 0 720

130 60 100 70 0 0 0 20 0 0 200

220 60 100 60 0 0 0 0 0 0 130

190 60 70 60 0 0 0 0 900 25 80

150 60 70 0 0 0 012160 | 1,250 10

110 60 70 50 0 0 0 0 850 | 1,100 0

100 60 70 40 0 0 0 0 370 170 0

70 60 60 30 0 0 0 0 230 410 0

50 70 60 20 0 0 0 0 290 130 0

50 80 60 10 0 0 0 0 190 20 0

40 80 50 0 0 0 0 0 120 0 0

30 80 60 0 0 0 0 0 56 0 0

30 100 100 0 0 0 0 0 55 0 0

30 100 100 0 0 0 0 0 560 0 0

30 80 70 0 0 0 0 0 | 1,500 0 0

30 80 70 0 0 0 0 01,280 0 0

70 60 60 0 0 0 0 012,740 0 0

110 50 0 0 0 0 012,220 0 0

210 110 100 0 0 0 0 011,440 0 0

210 100 120 0 0 0 0 0 740 0 0

190 100 0 0 0 0 0 390 0 0

170 130 110 0 0 0 0 0 310 0 0

140 90 110 |....... 0 0 0 0 230 0 0

120 100 90 |....... 0 0 0 0 210 0 0

eeeenn 60 (LN N 0...... (11N PR, 60 [N P

0 10| 240 0 0 0 70| 140 | 1,520 | 2,520 | 455 75

0 670 10 0 0 0 45 170 § 1,220 | 3,200 425 80

0 85 0 0 0 0 25 460 | 1,120 | 4,550 405 50

0 30 0 0 0 0 15 940 | 1,120 | 5,200 660 30

70 15 0 0 0 0 15 | 1,170 | 1,740 | 5,950 755 15

[ 15 10 0 0 0 0 15| 1,430 | 1,720 | 6,400 | 380 15

0 15 0 0 0 0 10| 1,230 | 1,400 | 6,400 | 720 10

0 10 0 0 0 0 10 | 1,310 | 1,430 | 6,600 445 15

0 0 0 0 0 0 01,340 | 1,760 | 6,600 | 430 20

0 0 0 0 0 0 01,840 [ 1,530 | 6,200 | 560 25

0 0 0 0 0 0 01,420 | 1,730 | 4,550 480 40

12.. 15 0 0 0 0 0| 500(1,270 | 2,060 | 3,800 | 300 10

13.. . 0 0 0 0 0 0| 760|1,320|1,920 3350 | 260]| 200

14, 0 0 0 0 0 0 590 | 1,300 | 1,540 | 2,480 200 100

Bueeeeaaennns 0 0 0 0 0 o! 4107 1,690 ' 22001 165 25
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RIO GRANDE.
Daily discharge, in second-feet, of Rio Grande above Presidio, Tex., for 1900-1915—Con
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218  WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Daily discharge, in second-feet, of Rio Grande above Presidio, Tex., for 1900-19183—Con,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. |Aug. |Sept.
1904-5.

A...... 7,000 | 2605 | 2615 | a555 430 | 2,430 | 2,610 | 4,550 |a11,900 lal,540 530 | e110

2 08,550 | 605 | 675 2,220 4,800 | 12,500 | 1,070 | 2500 | 110

2 6,350 | @545 [ 585 2,320 4,750 | 11,900 | 1,410 | 475 | 100

MU 3, 545 | a520 2,580 4,700 |a11,500 (@1,810 | 410 | 110

25, 22,410 | 530 | 480 580 4,800 | 10,800 | 3, 2365 | 120

26 22,240 | @510 | 290 4,900 | 10,100 | 1,250 | 245 | @120

27 2,240 500 | @350 5,060 | 67,600 | 2930 | @325 120

28 22,010 | 490 | 365 5,200 | 6,100 | 930 210} 110

29 1,800 | @445 | 2385 5,200 | 5,500 | 910| 245| @110

30 3,540 445 385 5,400 | 6,000 | a910 | 2390 100

31 2,010 {-+eee.- a370 5,650 |.eeunnn. 910 | 230 |......

100 | @30 | 225 1,660 | 7,070 | 2,780 | @615 375

a95 50 | 205 2,170 | 67,280 [a2,250 | 600 | 930

85 50 | a440 02,610 | 7,680 | 3,550 | 630 | 2450

80 35| 755 2,640 | 6,950 | 1,860 | 2645 | 545

ag0| 40| 815 2,510 | 65,730 |a2,280 | 2,190 | 325

80 50 | 2815 02,390 | 5,400 | 2,880 | 860 | 2205

85 50 | 855 2,310 | 4,700 | 1,780 (01,370 | 250

a9 | a0 730 2,220 | 94,000 | 2880 | 2,150 | 250

9 | 270 | 2730 22,000 | 3,610 | 770 | 2,150 | @215

90| 2551 670 1,910 { 3,340 [ 790 {01,760 | 185

agy | @225 | 735 285 | 480 e415| 635! 1,910 | @3,200 | 6920 | 1,670 { 170

85| 205| a835| 270 | 540 | 365 535 [e1,910 | 3,200 | 2,650 a155

80| 280| 645 260| @555 355 2,230 | 3,070 | 1,420 |a1,190 | 145

a75| a245| 570 | a245| 555 | 350 | 495 2,720 | @3,070 Ja1,270 | 1, 145

75| 335| 610| 235| 530| 345| 440 23,120 3, 1,130 a125

75| 305 | a535| 245| @585 | @340 | 480 | 3,200 | @3,380 | 1,040 | @775 | 210

a75( 6245 | 480 | a225( 585 320 480 | 3,440 | @3,380 a1,040 | 775 | 115

75| 260 505| 225| 585 | 320 a555 |e3,810 | 38,510 | 1,740 agh

75| 230 | a480 | 240 | a540 [ a320| 705 4,330 | 3, 1,250 | @535 95

agp| al60 ) 570 | @225 | 535 800! 705 4,850 | @3,720 1al,250 | 440 ) 145

go| 1451 505 225| 510| 280 | @740 |o4,980 | 3,950 11,080 | 380 | @160

75| 145} a580 | 260 | a505| 260 | - 915 | 5,280 | 4,410 | 1,050 | @335 | 145

a75| al30{ 580 275| 555 240 850 {5,320 | 24,800 880 | 380 125

75| 130 a565| a345| 530 | 240 | 780 |a5,100 | 5, 790 | 350 | 2125

60| 130| 560 | 385| 490 | @240 | 740 | 5,210 | 5,890 | 665 | e540 | 175

55| a130| 585| 430| 490 | 260| 825]5,320 | 46,330 | 2695 | 580 ; 100

55| 130{ 610| 515| 470 | 280 |a1,000 | 5,560 | 6,310 | 520 | 3,580 | a75

50 | 130 | @550 280 5 21,000 70

a0 | @120 530 345 080 650 65

50| 115| 510 355 615 [ 260

50 foeue..| 2495 2410 |......

55| 470 | 570 | a560 | 680 | 620 | 1,460 | 3,350 | 4,380 [a8,640 | 2,810 | 4,270

60| a500| 490| 620| 670 | 635 [o1,520 122,830 | 5,100 | 9,440 | 2,490 |a5,090

B, a60 ( 520 410 | 620 | 2660 [ @620 | 1,410 [ 2,620 [ 5,550 | 7,040 (@2,780 | 3,360

Aol 50| 42| 450 | a620| 660| 6351, 2,500 | 5,990 (25,170 | 2,630 | 3,560

L 45| a410 | a850 655 | @680 |o1,370 22,450 | 6,970 | 4,800 | 2,440 (24,330

| a4Q 410 965 640 | a655 740 | 1,220 | 2,640 | 7,620 | 4,420 (02,340 | 4,710

Tl 35| 410|1,035| a670 | 675| 740 | 1,080 | 2,790 | a8, a4, 580 | 2,200 | 5,670

- I 295 | 560 (@1,035| 760 | 695 | 2830 |al,080 (22,790 | 8,260 | 4,880 | 2,150 126,830

,500 | 820 | a720 | 740 | 1,010 | 2,670 | 6,910 4,880 102,100 | 4,540

y a820 | 875| 710 |- 950 | 2,610 | @5,550 (05,140 | 2,400 | 3,540

800 | 1,070 | 2680 | 2800 |a2,400 | 5,210 | 5,340 | 2,140 |@2,680

720 @990 | 605 ) 855 2,500 | 5,310 | 5,140 |al,610 | 2,480

ag70 | 950 | 565| 855 [ 2,620 | 5,420 |a6,370 | 1,440 | 2,120

645 | 865 | o510 | 890 [a2,480 | 5,610 | 5, 1, al, 750

620 | a825| 450 | 890 | 2,150 | 5,610 | 5,180 |a1,270 | 1,580

a620 | 785| 510| 855 2,230 | 25,990 [a5,420 | 1,040 | 1,520

815 | 855 | a450 | 2815 |a1,980 | 6,990 | 4,640 | 960 |o1,480

850 | a960 | 450 [ 780 [ 1,830 | 6,790 | 4,040 [ 880 | 1,460

agl5{ 920 | 450 | 815 1,790 | 96,990 {a4,860 ( 760 [ 1,400

1,005 | 845 | 555 |o1,130 [02,060 | 6,990 | 3,780 | 800 |21,600

1,150 | a770 | 655 | 1,940 | 2,200 | 7,190 | 3,630 | 740 | 1,770

01,420 | 695 | 655 | 2,440 | 2,430 | a6,720 (63,400 { 740 | 1,510

1,310 | 695 | @555 [a2,920 | 2,500 | 7,150 | 3,530 | 680 |al,660

1,230 | @730 | 505 [ 3,340 | 2, 7,790 | 3,510 | @680 | 1,410

al,150 ! 685 ' 460 ' 3,760 ' 2,420 * a8, 23,350 | 640 | 2,700

e Date of measurement.
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Daily discharge, in second-feet, of Rio Grande above Presidio, Tex., for 1900-1913—Con.

ay. ct. ov. ec. | Jan. eb. ar. pr. ay. | June. y. | Aug. |Sept.
Day. Oct. | N D 3 Feb. | Mar. | Apr. | May. | J July. | Aug. |Sept.
22,720 | 8,220 | 3,300 | 600 [03,430
2,810 | 8,440 | 3,190 | 2980 | 3,
3,260 |28,900 (02,990 | 1,250 | 3,000
03,360 | 8,750 | 2,630 | 1,640 |o2,140
3,660 | 8,560 | 2,990 |a1,020 | 1,720
4060 |....... 43,180 | 6,570 ......
825 1,800 | 2,250 | 195 | 165 |a1,550
765 1,800 | 1,930 | 140 | 110 |1,
720 1,360 |a1,740 | 530 | @100 | 1,700
685 1,400 | 1,560 | @250 | 1,490 |a1,160
685 1,380 | 1,450 | 165 | 2,510 | 1,03
615 1,490 01,300 | 120 | a725
650 01,470 | 1,090 | 105 | 1,290 | 570
2650 1,470 | 985 | 85| 765| 885
620 1,470 | 0930 | 40| @300 | 800
620 1,430 | 830 | «10| 140 675
2685 e1,670 | 695| 20| 140 e510
570 1,820 | o505 | 20| 2650
570 01,530 | 530 | e5| 575 345
2540 1,470 | 405 0| 495| 2225
570 1,430 | 2340 0] 340 185
16eeneen... 600 | 2805 | 600 | 605 2430 | 440 200 |o1,390 | 340 o| 15| 6175
17 a500 | 805 | o570 | 2605 | 490 | 2435 | 260 | 1,400 | 310 0| 740| 140
1811 445 | 710| 445| 570 | 525 | 435| 0235 | 1,440 | o280 0] e585| 105
19011 500 | a730 | 445 | 500 | o535 | 465| 425 |o1,450 | 280 | 40| 575| a5
G 01,740 | 705 | @445 | 500 | 525 | o465 | 555 | 1,330 ] 210 o| 70| 70
P SO 1,370 | 85| 410| 480| 515| 465| 595 1,200 160 | 175| 0640 | 65
2N 1,310 | a730 | 520 | 410 | o475 | 420 | 820 |e1,100| 135| 0480 | 1,140 | @65
Bl 1,070 | 690 | @520 | a470 395{ 850 [1,110| 105| 38 |1,070| 50
o4 Il 1,010 | 785| 500| 470 | 475 350 | 2855 | 1,100 | @65 | 380 [a,000 | 45
2. 975 | 0930 | 480 | 465| @420 | 305 | 2,350 [o1,130 | 65| 245| 755 | a45
2. 21,040 | 975 | 2480 1,420 | 55| a745| 640 15
27 1,130 [ 1,230 | 535 1,590 | 50| 445| @500 0
= 2 880 | 1,010 | 530 1,060 | 40| o375 | 525 0
D AR 2,080 | 4905 | 520 2380 40| 425| o045 0
30 ... a2, 460 850 | 2485 2,340 30 250 | 2555 0
31 1,920 |....... 455 2490 |-...... a175| 510 |-.....
1908-9, g
Leweroooiinne, 0 0 0 3,370 | 2,060 | 105 30
9 LIl 0 0 0 a2, 480 a1, 580 a4
R 0 0 0 2930 | 1,330 | 75| 40
4.l 0 0 0 2100 { 1,180 | 110! 190
5. 0 0 0 01,080 | 1,130 | 80| @150
Bumenrnenannnns 0 0 0 1,920 (01,740 | 80| 265
7.l 0 0 0 1,740 | 2,440 | 55
8.l 0 0 0 010650 | 5,350 | 35| @110
9. .l 0 0 0 3110 | 4975 | 30| 75
1000000000 0 0 0 3,250 | 1,020 | 20| 135
50 DO 0 0| 2 23,250 | 1,280 | 10| 125
12,000l 0 0| 30 3,000 | ¢575 | a5 | 175
130l 0 0| @35 2,850 | 410 | 285 | 4,870
ML 0 0| 35 03,010 | 200 | 2925 |a5,830
15000 0 0] 30 3,770 | 2290 | 130 | 6,
1T F 0 0| ad0 4070 | 255 70| 4,450
17,000 0 ol 40 04,680 | 155 | 40 |a2,840
18I 0 ol 30 3580 | 45| @10 | 2,990
190l 0 0| a2 37200 170] 20 {2170
20,0l 0 o| 90 53,160 | 170 | 15 |o1,860
S P 0 o| 105 3,950 | 4160 5| 2,150
I 0 o| 100 4830 | 125 01,140
93 Il 0 o| ag0 05,510 | 105 0 Je1;140
o4l LT 0 ol ® 4880 | @95 0| ‘915
% 0 o} 3490 90 0| 800
T 0 0| o7 23,610 | 90 0| 2670
o7 I 0 0of 2,410 | 2105 0| 55
L S 0 0| 2,440 | 625 0| 440
20 1IN 0 o] %0 02480 | 725 0| 2390
300l 0 0| e80 2,060 | 5250 0] 360
3.l 0feeneen. 80 oeeeas] 140 0 feenenn

e Date of measurement,
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Daily discharge, in second-feet, of Rio Grande above Presidio, Tex., for 1900-1913—Con.

Oct.

Nov.

Dec.

Jan.

Feb.

Mar.

Apr.

June.

July.

Aug.

Sept.

o 2 a o ° a o 8 8 a
joe) [ (=3 —_o =00 ©
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e

2

55
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20
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O OOCOCO OO0 OO oooo

e
.
8

195
195
a230
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a Date of measurement.,
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@620
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a 170
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Daily discharge, in second-feet, of Rio Grande above Presidio, Tex., for 1900-1915—Con.

Day. Oct. | Nov. | Dec. | Jan. { Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1911-12
B a65 | 1,580 | @925 | ¢600 | 610 | a255 745 | @470 | 7,180 (a5,150 [ 4980
| RO, 40 | 1,410 | 905 490 | 605 245 ] 665 5701 8,020 | 4,950 845 | 1,570
| TR 40 (¢1,300 [ 865 410 585 300 | @590 570 | 9,380 | 4,890 760 21,040
L S a35 | 1,650 | @995 | a535 | 565 [ 4305 590 | 710 |e10,010 lad,840 | a545
L 975 | 1,710 580 535 | a540 340 725 | 3,400 | 11,260 | 4,570 485 785
) 1,590 01,640 | 615 450 510 | 350 | a990 | 4,090 | 13,130 | 4,340 | 430 |a1,470
120 iiall. 21,900 | 1,430 | @705 | 4390 480 | @355 | 1,130 (23,940 (214,500 (04,140 | @405 | 1,280
130 2,370 | 1,430 710 430 | a425 340 | 1,220 | 3,840 | 14,500 | 3,840 375 | 1,500
Moo 3,490 (01,270 1 710 445 430 | 325 1,540 | 3,490 | 13,950 | 3,880 | 350 |e1,790
5 3,750 | 1,110 710 | @340 440 | a280 | 1,940 (a3,450 (213,410 (3,480 | @345
16 3,680 | 1,030 795 395 | ad4d5 270 | 2,110 | 3,660 | 12,730 | 3,210 | 370 815
17 e ,040 1,110 595 435 290 101,990 | 3,750 | 11,430 | 2,840 { 345 | a460
18 y 1,1 a795 | @690 425 | 2430 | 1,750 |a3,840 |10, 250 |a2,570 |a1,840 410
19 L 4,400 | 1,160 825 715 | a385 445 | 1,980 | 3,760 , 9 5 3 3 380
20 e 4,500 1,130 | 860 | 865| 380 | 420 |a2,140 | 3,940 | 29,370 | 1,670 | 2,390 | @360
1 O, 25,250 [ 1,100 [ @950 | @815 340 [ @390 (1,780 [e3,980 | 8,180 (1,120 [a1,350 310
220 5,950 (1,120 | 830 |- 815 a305 | 390 | 1,630 | 4, 7,230 | 1,800 [ 1,510 [ 285
b TR Y 1,180 980 | 1,140 330 370 |al,560 | 4,220 | 26,590 | 1,3 a260
. 03,510 | 1, a970 21,140 300 | @340 | 1,330 jad, 6,230 |a1,150 lal,170 240
F L A, 3 905 | 1,290 | @325 | 360 | 1,100 | 4,220 | 5,870 | 1,090 | 1, 220
- 2,180 1,010 | 1,190 | 310 410 | a875 | 4,180 | a5,580 | 1,060 815 | @210
7 PO 01,830 | 1,100 | @900 [a1,400 | 265 | @400 | 670 (4,190 | 5,360 [a1,100 [ @850
28 1,990 | 870 | 895 1,380 | 250 870 | 4,160 | 5,420 | 1,260 [ 645 | 180
20 i 1,890 | @870 755 | 1,810 | 220 7 a630 | 4,230 | 05,890 | 1,170 | 850 [ @260
............... 01,720 | 790 | @940 (01,240 |.......[ 1,440 | 430 144,050 | 5,650 |a1,480 | 930 | 540
) P 1, ceee--d| 94011, e 1,170 |l 4,200 | Lol 3, 730 |......
1912-13.
............... 450 35| 200 240} 295 50 (1,330 340 | 450 0 0
I, 5 a35 | 285| 225 a305 340 | a50 | & a340 | 425 0 80
. a315 30 | @300 | @185 350 | @340 40 | a515 475 | a320 0 390
4oL 235 30 335 1851 350 340 40 | 435 375 295 0 210
- 195 a25 | 335 190 | @350 | 290 | @35 395 a330 270 0
[ a185 25| @335 | @190 | 375 | a200 351 a375 285 | a245 0 285
[ P 115 25| 350 180 400 | 280 30 335 240 195 0 455
- S 330 ( a25( 335 160 | @365 275| a25 0 | o410 145 0| a305
| S, a155 25 | 6295 | a160{ 455 @270 20 |e1,110 755 a95 0 240
1000l 120 20 420 | 150 | 465 265 20 | 1,380 475 85 5 165
B 120 a20 530 140 | @510 255 a20 | 1,150 a260 60 5| al05
120 i al25 20| @585 al20| 475| @255 20 |e1,090 270 a35 a60 65
. 1 20 470 115 485 240 15 720 35 20 55
M.l 115 al5 465 110 | @495 225 a0 580 @440 30 105 a85
15, e a105 15| @515 | @105 455 | @210 5 a705 280 | @20 ag0 35
6.l 1 15 425 105 440 | 210 5 975 245 5 60 30
i 90| a55 355 95 | ¢430 170 5 950 | @235 5 25 a25
18 L. a85 65 | @335 a95 385 | «l35 a5 | a900 280 0 a20 25
) K 80 65 420 95 340 135 5 855 295 0 20 25
20 i 70| @80 | 380 95 | @295 130 a5 930 | @375 0 15 a25
2l ab55 75 | @485 a95 295 | @105 25 (al,180 600 0 a20 0
22, 55 75 405 95 260 105 500 | 1,240 715 0 0 0
28 55 a80 365 100 | @260 90 { o420 200 a610 30 0 0
24 el a55 105 | @325 | 105 255 ag0 | 330 |o1,010 600 | 430 0 0
. T, 50 135 305 105 | a250 85 270 880 475 15 0 0
b S 45 | al65 305 100 80 | a210 575 | ad25 5 0 0
27 e a40 165 ] a300( @95 a215( @70 135 | a530 0 0 0
b R 40 165 300 95 215 60 7! 530 340 0 0 0
29 . 40 | al65 300 90 |....... 55 | a430 435 a3l0 0 0 0
30, e a40 165 | a270 [ @90 |._..... ad5 600 | @340 730 0 0 0
- DA 40 [....... 255 90 |.ooee-n 40 |....... 320 |.eeeennn 0 [V .

a Date of measurement.

Norte.—High-water discharge estimated by subtracting the flow of Rio Conchos from the discharge of
the Rio Grande below Presidio.

.
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Monthly discharge of Rio Grande above Presidio, Tezx., for 1900-1918.

Discharge in second- Discharge in second-
oet. (Run_loﬁ feet. g,ol,igioﬁ
total in in
Month. — — ?crg Month. . ?m;e-
axi- | Mini- eot). axi- - eet).
mum. | mum. | Mean. mum. | mum, | Mean )

1,500 0 0| 2,280 | 1,650,000
November..... 8 g
0 0 50 75 4,631
0 0 35| 160 9,511
0 0 225 | 595 | 36,605
0 0 25| 31 840
0 405 | 516| 286n
3 1R
2 6
10 1,660 | 3,701 | 227,564
30 3070 | 4657 | 277,001
0 3| Vil e
60| 210 12,516
X 35| 1,140 | 826,000
60
40 35| 51| 15461
0 1 410 0,
0 2 40| 1,018| 62,588
0 1 560 | ‘s34 | 51,208
0 1 65| 70| 42764
0 1 310| 58| 35980
0 4 780 | 1,904 | 113)306
3 i8R i) a8
9 2,630 | 4,674 | 287,365
The year.| 2,740 0 85, 600 gust . 6, ,| 1,685 103,577
1o02s September.....| 6, 1,400 2005 | 172,879
October. ......| 70 g 2 198 The year.| 9,440 35 | 2,070 | 1,500,000
0 8
0 0 M5 | 985| 60,575
0 0 60| 92| 57818
1 @ g &
5
140 | 1,217 380 | 454 | 26,112
b3 | 2700 | B8| o
2| 262 1100 | 1,544 | 94,949
0 79 30| ew| 37,219
0| 187 1,
o] 3 100 | 675 41,494
0| 42| 253m
S H 0| ess| 500,000
0 0
0 0 0 0 0
s 9 0 0 0
o b 0 2 2,559
H ; 80! 134 8,251
ol 198 75 94 5,246
H s 0 71 4344
0 1 50| om0 | e
Septembel'..._. 2,140 0 292 1,650 3; 146 1871200
Theyear.| 2,140 0 2 8l 8 43;478
1904-5. 30| 1,375 | 81,808
October. . ..... 9,360 0| 3,403 . ’
November..... 2,780 | 45| 810 0| 720| 528,000
December. . ... 675 290 471 ,
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Monthly discharge of Rio Grande abm;e Presidio, Tezx., for 1900-19153—Continued.

Discharge in second- Discharge in second-
feet. (Rutna.lOﬁ feet. Run-off
total in totalin
Month, ——— e Month, - (
axi- - eet). axi- | Mini- feet).
mum. | mum. | Mean. mum, | mum. | Meen. )
380 100 228 5,950 30 2,249 | 138,288
225 65 112 2,780 790 | 1,374 81,759
245 105 163 1,090 580 856 52,641
690 35 304 1,400 340 835 51,342
385 50 224 800 220 464 26,
1,320 15 550 1,440 195 402 24,694
2,030 625 [ 1,127 2,140 430 | 1,171 69,709
6, 1,340 | 3,619 | 4,260 330 | 2,941 180,823
1,110 75 368 .| 14,500 | 4,680 | 8,621 | 512,085
B 220 0 38 5,960 | 1,060 | 3,276 | 201,421
. 0 0 gu. | 2,39 3 1,001 61,567
September . 95 (1] 4 248 || September ....| 1,790 180 728 43,339
The year.| 6,590 0 561 410, 000 The year.| 14, 500 30 | 1,990 | 1,450,000
1910-11. 1912-13.
October....... 0 0 0 40 136 8,380
November.. 0 0 ] 15 65 3,848
December. . . 0 0 0 200 364 23,374
January....... 0 0 0 90 129 7,934
February...... 140 0 18 215 357 19,835
arch......... 205 0 22 40 183 11,266
April.......... 180 0 26 114 6,813
F: 2, 6,670 0] 2,268 320 788 48, 466
June.......... 6,950 | 1,000 | 2,631 235 409 24,347
July..ooooao.. 7,030 | 1,400 | 4,743 .0 20 5,544
August...... 6,830 93 | 1,450 Augus 0 14
September . . 30 152 ,045 || September .. 455 1] 97 5,772
The year.| 7,030 0 942 690, 000 The year.| 1,380 0 229 166,000

RIO GRANDE BELOW PRESIDIO, TEX.

Location.—At the west end of the canyon section of the Rio Grande, 6 miles below
Presidio, and 7 miles below the mouth of the Rio Conchos. The discharge at
this station minus the discharge at the station above Presidiois the discharge of
the Rio Conchos, except at rare intervals, when some rain water enters the Rio
Grande from the north.

Records available.—May 1, 1900, to September 30, 1913.

Drainage area.—Not measured.

Gage.—Inclined staff in main channel and vertical staff at the gravel hills to measure
the overflow.

Channel.—Shifting sand, and is affected by an intermittent stream called Alamos
Creek, which reaches the river one-fourth mile below the station. This creek
is subject to torrential floods which bring large quantities of bowlders and gravel
into the Rio Grande, fonmng a temporary dam that remains, throwing backwater
onto the gage, until a flood in the river scours it out. The channel overflows at
gage height 13 feet to an extreme width of 750 feet, where gravel hills are found.

Discharge measurements.—Made in main channel from car and cable and in over-
flow section from boat.

Floods.—Below the mouth of the Rio Conchos the Rio Grande is subject to severe
floods from this tributary. Since the records have been maintained the highest
flood occurred September 11, 1904, reaching a stage of 26.35feet and a discharge
of 149,200 second-feet. On the same day the discharge above the Rio Conchos was
only 2,600 second-feet.
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Diversions.—No data.
Accuracy.—Owing to the shifting channel, discharge measurements are made very
frequently and the estimated daily discharge is based almost directly on these
measurements.
Cooperation.—Station maintained by the United States section of the International
‘Water Commission, by whom the records are furnished.

Discharge measurements of Rio Grande below Presidio, Tex., in 1900~1913.

WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Gage Dis- Gage Dis- Gage | Dis~
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Secft Feet. | Sec.-ft.
May 5.00 256 || July 29 8.30 | 2,004
5.00 255 || Aug. 8.35 | 2488
5.00 248 5 8.80 | 2 994
5.00 248 7.30 | 1,427
Jupe L0l = 7% | T
4,90 214 8.15| 2218
4.90 211 7.15 | 1,372
490 213 6.2 994
. 791
8.05 | 2,076
4.90 202 || Sept. 6. 40 754
4,90 195 8.45 | 2,660
480 196 6.50 804
July 4.80 190 8.00 | 1,800
4.80 179 9.05 | 2,948
4.80 178 8.65 | 2,870
4.80 175 9.70 | 4,754
470 172 9.95 | 5,304
4.70 171 8.65 | 2903
470 162 7.55 | 1,617
470 175 7.00 | 1083
4.70 157 6.55 872
4,60 147 || Oct. 6.50 881
4.60 135 5.70 431
Aug. 4,50 124 7.90 707
440 109 6.40 474
4.00 86 5.80 337
420 75 6. 60 388
4.10 74 6.20 493
4.10 57 5.90 301
4.00 58 5.80 332
4.00 57 9.95 | 4,864
3.90 42 8.35| 2,042
3.80 33 || Nov 7.10 | 1,107
3.70 29 6.50 771
3.70 27 6.30 641
Sopt. ol B ool Bt
. . 00
3.60 26 5.70 451
3.60 24 5,50 411
6.60 | 1,041 5.50 383
6.50 837 550 | 353
6.30 748 5.85 5065
6.50 938 5.70 504
28 6.70 | 1,054 || Dec 5.50 367
Oct. 6.80 | 1,119 5.40 347
7.00 | 1,252 5.40 346
7.40 | 1,530 5.30 203
7.30 | 1516 5.20 282
7.30 | 1444 5.10 266
6.65 | 1,104 5.20 280
6.05| a743
6.95 545
5.30 281 || Mar. 4.2 08
5.20 255 42 85
490 166 41 77
4.80 139 4.0 58
Nov. 4,20 47 3.9 52
3.90 24 3.9 51
4.00 2 3.9 48
5.25 261 3.8 4
5.00 193 3.8 35
5.80 458 3.7 30
5.70 412 3.7 32
7.25 908 || Apr. 3.7 32
6.95 940 007 s 32
6.85 943 Tovenoeidd 87 2

@ Back water from Rio Alamos retarded flow.
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Discharge measurements of Rio Grande below Presidio, Tex., in 1900-1918—Continued.

Gage Dis- Gage Dis- L G Dis.
Date. height. | charge. Date. height. | charge. Date. heiﬁ‘g?t. charge.
Feet, Feet. | Sec.ft. Feet. | Sec.ft,
Apr. 3.6 5.15 85 || June 18 7.8 2,565
11 3.8 5.1 451 7.7 2,487
3.6 5.05 446 7.7 ’ 364
3.6 5.0 420 7.7 2,472
3.6 5.0 413 7.7 2, 081
3.5 6.5 974 7.9 2 627
3.5 5.4 542 7.9 2’ 493
25 3.5 5.2 498 || July 2.. 8.2 3 062
May 3.4 5.2 492 9.2 5964
3.4 5.35 574 9.5 | g8
3.4 5.3 530 9.8 7904
3.4 5.25 481 9.5 6 340
3.5 5.05 401 25 37 669
June 3.9 5.05 415 7.4 1’879
6.85 5.05 404 7.1 1’ 673
53 645 934
47 4.9 375 62 | VoE
4.5 4.8 314 60 72
July 8.56 4. § 306 Aug. 7.. 6.5 972
5.0 4.7 293 7.1 1,331
7.3 4.7 312 6.2 s
8.9 4.7 303 69 1,108
e 7 30 8.55 | 3937
2 : 7.5 | 3,13
7.65 5.2 513 79 138
1%.4 5.25 497 845 . 300
.0 5.2 481 20 oy
12.15 5.0 438 |l gort o 35 R
12.2 7.65 | 2,622 % 30 3945
1L 4 7.55 | 2,506 77 Yooy
9.6 6.9 1,398 77 o
Aug. 8.9 6.9 1,352 7' 3 9 013
7.6 6.65 | 1,057 &3 208
8.3 6.2 911 e oy
7.7 5.85 721 gl ERH
8.3 6.9 1,382 . ,2
10.8 6.9 1,381 7.8 2,280
: ’ ' ’ 8.7 4,043
10.2 5,999 6.6 1,141 A P
10.25 | 6,082 || Mar. 6.2 903 521 ¥ 283
9.75 | 4,971 5.95 750 b 5,9 S
9.85| 5,426 5.55 586 || o0t onl b 13
9.8 5,416 5.4 532 . o1 5,953
11.3 8,831 5.25 409 73 2,098
10.0 5,776 5.15 379 ¥ 1,05
11.4 | 10,361 5.3 475 . , 176
1145 | 10,522 5.0 342 g? 1,393
Sept. 10.15| 5,781 5.3 471 iy 1,039
12.85 | 15,932 5.0 347 & 6 991
16.75 | 32,962 4.9 313 5~0 683
13.7 | 23,7711 || Apr. 4.6 225 -8 623
12.5 | 17,686 4.4 149 5.65 585
10.5 7,169 4.3 105 f o 5.5 503
8.3 3,669 4.3 109 § Nov. 5.5 502
8.2 3,396 5.8 628 5.4 462
7.7 2,652 5.35 463 5.4 437
7.5 2,125 5.3 457 5.3 397
7.5 2,125 53 450 5.2 385
7.5 2,157 6.5 953 5.2 373
7.3 1,933 5.1 366 5.0 335
7.16 | 1,742 || May 5.0 339 5.0 329
Oct. 7.1 1,617 6.8 1,191 5.0 334
6.85 | 1,438 6.9 1,299 5.0 317
6.65 | 1,245 6.9 1,359 || Dec 4.9 293
7.6 2,230 7.0 1,564 4.8 278
7.2 1,963 7.0 1,570 4.8 2711
, 6.8 1,758 7.15 | 1,637 4.8 271
6.6 ,080 7.2 1,643 4.8 259
6.4 1,010 6.95| 1,372 4.8 24
6.2 906 6.8 1,196 4.78 237
6.05 845 6.9 1,307 4.6 209
6.0 815 6.9 1,300 4.6 . 201
5.8 721 || June 6.9 1,343 4.6 216
N 57| 705
ov. N .
5.65 697 7.65 4.5 165
5.4 587 9.4 4.5 163
5.4 588 7.9 4.5 174
5.2 532 7.8 4.5 161

41823°—wsp 358—15——15 ‘
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WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913.

Discharge measurements of Rio Grande below Presidio, Tex., in 1900-1915—Continued.

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. Date. charge.
Feet. | Sec.-ft. Feet. 1905. Sec.-ft
Jan. 30 4.5 154 7.65 Oct. 24........ 1,857
Feb. 2 4.4 125 7.4 b2, T 1,501
4.4 120 7.3 3 PR, 1,347
4.4 117 7.3 Nov. 3.ecnn--. 1,295
4.4 114 7.2 S 5,501
4.4 116 7.1 10........ 10,940
4.4 120 7.1 T SO 7,319
4.4 126 8.1 16........ 6,568
4.4 113 7.9 19........ 7,143
4.4 106 8.0 2200 5,119
Mar. 4.3 103 7.95 25 , 008
4.3 86 7.9 28..ciinnnn 2,787
4.3 107 7.55 Dec. 2.cece--. 6,891
4.2 83 7.45 Beeenaann 5,306
4.15 82 7.05 |- 3,975
4.1 73 7.1 10........ 3,224
4.1 76 7.00 L R 2,558
3.9 51 | (R 6,318
3.9 50 20........ 6,974
3.85 44 6.9 - AR 7,760
Apr. 3.8 40 6.7 27t 5,430
3.8 39 6.65 30...... 3,677
3.7 31 6.55
3.6 20 6.5 1906.
3.6 20 6.55 Jan., 2........ . 2,730
3.6 19 7.05 R SO . 2,225
3.6 18 6.9 |t N B 1,838
3.5 14 6.8 } ;T 7.3 1,800
3.5 13 6.6 16........ 7.0 1,580
May 3.4 6 6.45 19.......0 7.0 1,583 .
3.4 5 6.4 220 ..ol 6.9 1,436
3.4 5 6.4 26.....an. 6.8 1,326
3.3 3 6.35 29........ 7.1 1,580
4.3 120 6.25 Feb. 2........ 6.9 1,410
4.0 64 6.1 [ P 7.85 2,845
4.8 239 6.9 8 8.4 4,423
4.5 138 7.5 m........ 8.9 5,750
4.3 120 || June 20........ 11.25 Moo 8.55 4,760
June 1........ 4.5 130 P~ A 11.2 17.0eeen. 9.0 , 834
4. 4.8 241 26.......- 10.45 20........ 8.9 5,776
Taeaeaes 4.5 137 20........ 9.3 P T, 8.75 5,163
9. ... 5.6 152 || July 3........| 83 Mar. 3........ 7.8 2,904
........ 7.05 512 Teeainnns 7.9 F CT 7.6 2,274
14 ..., 6.3 311 10...... 7.5 10........ 7.3 1,984
16........ 6.1 278 J & 7.2 14........ 7.0 1,611
18 ... 5.85 182 ) 1 P 7.65 17,0 7.0 1,647
20........ 7.85 1,695 b I SRR 8.85 20........ 6.6 1,207
23 ... 8.1 1,900 20........ 10.2 2 6.35 801
26 ....... 11.1 4,737 22 iienann 10.1 26.......n 6.3 842
29 ..., 6.5 385 25 .o 11.2 20. ... 6.35 899
July 2........ 6.5 441 28 e 11.65 Apr. 1........ 6.2 779
[ 5.4 220 || Aug. 1........ 10.3 [: 6.0 635
- . 5.5 239 8.6 Tevanans 7.0 1,169
10........ 5.5 245 8.6 10........] 6.6 1,042
B.......] 63 567 8.4 ) t: T 6.4 940
6. ...... 8.7 1,537 8.5 16........ 6.2 774
19........ 8.7 1,573 5., 10.0 19........ 6.7 1,006
22, i iiiann 7.4 917 18 ....... 11.7 22. ...t 7.0 1,223
25........] 7.35 903 21........ 10.0 25.. ... 6.7 1,032
2% e, 7.3 875 24....0... 9.7 28 it 7.2 1,572
3. ..., 7.6 1,149 P 9.75 May 1........ 7.45 1,867
Aug. 3........ 7.0 821 28, 8.9 [ TR 8.2 2,725
6. _..... 7.0 808 31........ 8.1 T 8.2 2,792
9eeeinnt 6.15 439 }l Sept.3......... 7.6 10........ 8.0 2,205
12........ 5.8 317 [ JRRR 7.6 1Bo....... 8.25 3,026
5. 6.2 438 ) § S 10.65 16........ 8.4 3,657
- 18........ 6.15 409 M. 10.55 9....... 8.7 4,367
21 ....... 7.5 1,003 17..eeo. 9.8 220 ... 9.0 4,759
24 8.95 2,156 20........ 8.55 25........ 9.2 5,039
27 .. 8.1 1,614 23cieun.-s 12.3 28....... 9.35 5,802
30........ 7.5 997 27 .. 10.95 31l 9.5 6,339
Sept. 3........ 7.3 933 | R 11,05 June 3........ 9.7 6,831
[ 11,95 9,936 || Oct. 3........ 11.45 [ 9.3 5,415
Nov. 9.0 5,319 [ S 11.1 [ DU 8.8 4,084
8.9 4,036 |- DR 8.95 12........ 8.6 3,491
8.4 3,016 12........ 8.6 50....... 8.6 3,417
8.35 3,000 15........ 7.9 18........ 9.0 4,248
7.9 2,602 18 ...l 7.7 21........ 9.1, 4,668
7.7 2,316 2licenn... 7.5 P T I X ) 5,189
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Discharge measurements of Rio Grande below Presidio, Tex., in 1900-1913—Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height, | charge.
1906. Feet. | Sec.-ft. Feet. Feet, | Sec.-ft.
June 27........| “9.7 | 5,716 || Feb. 13 7.8 7.9 | 1,694
30........] 95 | 5 7.6 7.8 | 1,310
July 3... 9.05 | 4,505 7.6 80 | 1787
6... 10.1 6,491 7.5 7.8 | 1,366
g... o | 992 7.4 9.3 | 5700
1200000000 9.9 | 7,872 7.4 8.4 | 2461
.45 | 8,892 || Mar. 7.4 83 | 2191
.45 | 17,568 7.4 8.5 | 2666
9 | 14468 7.5 8.35( 2,391
0 | 16,062 7.4 9.35 | 5,760
85| 16,802 7.4 11.85 | 13,849
4 | 10,849 7.2 9.45 | 6,429
55| 13,920 7.3 8.6 | 3,88
115 | 16,023 7.3 8.5 ) 965
4 | 18,709 7.0 8.2 | 25l
95 | 16,828 7.5 8.1 | 2187
1. i }3,372 Apr. ;3 8.2 | 2656
. 1 . 12.2 | 1484
0.9 | 12,700 7.7 10.3 | 8 843
1.75 | 13,815 7.6 9.65| 6875
13.3 | 16,000 7.5 9.5 | 552
14.85 |2 25,887 7,4 8.9 | 4,640
12,5 | 15,386 81 8.6 | 3,300
11.9 | 14,489 8.6 84 | 2,739
10.25 | 11,966 8.8 8.2 | 2202
9.4 | 7441 8.7 81 | 2052
9.0 6 ;gg May 8.6 8.0 | 1,883
. , 8.5 7.8 | 1
8.8 | 5,861 8.5 57
53 2o% 53
. , 8.3 7.7 | 1,34
8.8 | 5646 8.2 7.7 | 1 433
85 | 4,428 8.2 7.6 | 1,185
8.1 2,719 8.3 7.7 1,306
7.65 | 2,337 8.6 7.65 | 1,239
8.6 | 4604 8.9 7.5 | 1,085
7.6 | 1,694 || June 9.1 7.4 7908
7.6 1,643 9.2 7.4 979
7.6 1,711 9.7 7.3 903
7.4 1,300 9.4 7.3 361
7.5 1,283 9.3 7.2 798
7.5 1,284 9.5 7.9 765
7.45 | 1,252 10.3 7.2 773
7.5 | 1,317 10.0 7.2 761
7.5 1,329 9.7 7'5 1,060
7.5 | 1,303 10.1 71 " 950
7.6 | 1,596 || July 10.05 ‘%5 | 1,02
7.7 1,680 9.3 7.3 ’ 880
7.55 1,434 9.2 v 3 870
7.6 | 1,477 9.4 7% 817
7.65 | 1,598 9.4 765 854
7.6 | 1,483 9.3 79 23
7.6 | 1,485 9.1 H 620
7.4 | 1147 9.1 70 beyt
7.6 | 1,48 9.1 & 631
8.2 | 2518 9.95 6o 567
7.95 2,279 || Aug. 9.3 7.0 593
7.9 | 2,004 9.25 o s
7.8 1,889 8.75 o 57;
7.7 1,789 9.05 8 s
7.7 1,724 8.75 7-2 o
7.6 | 1,347 8.3 -0 b
7.5 | 1M 8.5 6.8 508
3 I
9.45 -
7.5 1,152 9.3 7.1 420
7.5 | 1,097 10.45 7.0 394
7.5 | 1,066 || Sept. 1.5 7.4 592
7.6 | 1,359 1.3 8.7 | 2,548
7.4 | 1,004 1.7 8.4 | L7
7.5 | 1,129 1.2 8.15| 1,589
7.5 | 1,203 10.1 7.7 | L2t
7.75 | 1,587 11.95 8.3 i,
8.1 | 2,336 1.75 8.15| 1,147
7.8 | 1,900 10.4 7.7 | 1,103
7.7 | 1,368 10.2 7.9 | 1,092
7.6 | 1,218 9.2 7.85 | 1,038
1 7.6 | 1,18 || Oct 8.4 7.65| 1,187
7.5 | 1,086 8.1 8.75 1 2,407

a Includes overflow section. b Measurement too small; rejected,



228

WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913,

Discharge measurements of Rio Grande below Presidio, Tex., in 1900—;913—Continued.

Date Dis- Gage Dis- Gage | Dis-
g charge. height. | charge. height. { charge,
1 Sec.-gt. Fect. | Sec.-ft. Fect. | Sec.-t.
June 2.....-.. . 1,629 6.8 50 || Sept. 24 9.8 5,298
3 1,132 6.8 665 9.2 3, 564
. 933 6.8 501 8.6 2,480
7. 882 6.6 491 || Oct. 8.2 1,702
. 806 6.8 900 8.1 1,411
7.1 352 8.7 616 7.9 1,065
6.85 285 6.8 617 7.8 981
6.55 270 6.75 591 7.6 911
6.3 165 6.7 569 7.8 1,072
6.1 43 6.6 481 7.7 1,084
July 8.15 1,822 6.55 446 7.7 935
6.35 221 6.6 358 7.7 1,094
6.1 126 6.6 357 7.5 702
6.1 89 6.5 272 || Nov. 7.4 755
5.95 78 6.5 238 7.3 644
7.1 184 6.45 208 7.3 625
6.15 35 6.35 143 7.2 595
7.2 207 6.3 158 7.2 580
13.1 12,791 6.2 174 7.1 529
9.6 2,138 6.85 474 7.1 462
11.2 5,989 6.6 349 7.1 506
9.5 2,928 6.4 280 7.1 466
Aug. i1.3 5,140 6.25 312 7.0 478
10.9 3,910 6.3 393 || Dec. 7.1 584
11.5 4,826 6.35 405 7.0 512
10.1 3,045 6.2 307 7.2 639
9.7 2,436 6.1 351 7.3 539
9.9 3,408 6.0 320 7.2 468
10.1 3,182 5.95 276 7.2 506
10.2 2,597 5.9 197 7.1 486
X 10, 676 5.9 190 71 500
Sept. . 18,655 5.9 202 10.85 8,492
. . , 553 7.4 1,128 9.0 3,
. 4,942 8.0 2,740
. 9,192 7.7 2,054
10.6 6,453 7.8 2,548 || Jan. 8.3 2,056
8.8 3,894 7.7 2,085 8.1 1,140
8.5 3,435 7.9 1,470 79 208
8.1 1,522 8.6 3,719, 8.3 2,429
7.8 1,175 8.9 5,983 7.9 1,552
7.5 917 9.05 5,452 7.7 1,166
Oct. 7.4 730 9.1 5,338 7.7 1,375
7.3 633 9.1 4,509 7.7 1,040
7.1 629 8.6 1,500 7.8 1,352
7.0 554 8.4 1,286 7.6 1,106
6.9 501 8.3 1,036 || Feb. 7.4 1,087
6.9 601 8.0 719 7.3 1,192
6.8 419 10.7 6,958 7.2 1,000
6.8 454 10.2 5,242 7.1 977
6.8 458 10.1 4,361 7.0 826
6.8 405 10.35 6, 059 7.0 674
Nov. 6.8 458 9.5 3, 565 7.0 549
6.8 395 9.7 4,327 6.9 516
6.8 383 11.9 10,407 6.8 449
6.8 381 12.8 14,819 || Mar. 6.6 315
6.8 389 12.15 | 10,396 6.6 262
6.8 418 10.7 5,945 6.5 184
6.8 423 9.5 2,467 7.4 729
6.8 497 9.4 2, 530 7.7 766
6.7 454 9.0 1,993 8.3 1,671
6.7 374 10.15 | 4,030 7.9 1,147
Dec. 6.7 387 10.3 4,466 8.0 1,077
6.7 402 10.4 6,089 7.9 1,323
6.7 407 9.75 5,001 8.0 1,513
6.7 430 10.4 7,110 {| Apr. 8.3 1,993
6.9 494 10.3 5,735 8.1 1,539
6.8 614 10.75 | 8,114 7.9 1,202
6.75 628 11.8 12,157 7.6 973
6.85 650 10.2 7,619 7.7 946
6.75 705 9.65 4,215 7.8 949
6.75 625 9.6 4,965 8.0 1,613
8.6 2,360 8.3 2,215
........ 12.7 , 222 8.0 1,524
Jan. 6.8 802, = 6........ 9.9 6,380 8.3 1,893
6.8 o4 9. 9.0 4,011 || May 8.9 3,085
6.8 Ll 120 9.8 7,578 9.1 3,530
6.8 603 ||  15...c.... 1.2 | 10,79 9.1 3,485
6.8 652 = 18........ 11.4 12,633 9.4 4,312
8.7 564 1 RN 10.5 7,534 9.5 5,
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Discharge measurements of Rio Grande below Presidio, Tex., in 1900-1918—Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. |charge.
Feetl. | Sec.-ft. Feet. Feet, | Sec.-ft.
9.1 4,051 || Jan. 13 6.2 12.9 13,
9.2 4,249 6.2 12.45 9,184
9.35 4,946 6.2 12.05 8, 360
8.8 2,329 6.1 11.0 6,494
8.2 1,367 6.2 10.0 4,159
7.7 1,023 6.3 10.6 5,538
7.2 325 6.4 9.5 2,933
6.8 243 || Feb. 6.3 10.3 4,371
7.3 389 - 6.4 9.5 2,708
7.3 337 6.5 95 |« Oct. 9.1 2,042
7.9 1,272 6.4 a 120 10.35 5,067
6.2 191 6.6 191 9.55 3,538
8.6 2,540 8.05 823 12,6 8,038
11.4 6,999 7.5 359 13.05 | 10,391
9.5 3,980 6.9 243 12.8 8,463
9.3 3,023 6.7 173 12.4 7,793
8.4 2,349 6.6 151 11.5 6,083
8.1 1,904 | Mar. 6.5 , 118 11.0 4,623
8.0 1,370 6.4 89 10. 4 4,177
7.8 1,184 6.3 82 {| Nov, 10.6 3,641
7.2 825 6.2 74 10.6 3,434
6.9 248 6.4 92 10.5 2,984
7.0 200 6.2 73 10.1 2,768
7.0 248 6.2 - 64 10.7 4,062
6.7 162 7.0 239 10.3 3,616
6.9 192 6.7 130 10.0 2,787
7.0 292 6.4 9.7 2,278
6.7 187 || Apr. 6.9 9.6 2,205
8.1 1,556 6.7 9.4 2,415
8.3 1,989 6.2 9.4 3,206
8.6 2, 806 6.1 9.3 3,196
9.2 4,576 5.9 9.2 3,339
8.3 1,848 5.9 8.9 3,247
7.8 1,226 5.9 9.3 4,139
7.6 572 6.6 9.5 4,288
7.6 684 8.7 9.6 4,719
9.9 3,609 6.7 9.2 3,290
9.7 3,135 || May 6.4 9.0 3,046
8.7 1,688 8.2 8.8 2,560
8.1 1,261 9.1
1.1 5,210 8.8
9.2 2,960 13.8 9,801 || Jan. 10.0 4,171
8.4 1,544 9.1 1,674 9.5 3,011
8.0 1,158 10.9 3,234 9.1 2,572
7.8 863 10.9 4,195 8.9 2,528
7.4 649 10.8 3,505 8.8 2,305
7.3 560 12.9 8,888 9.0 2, 854
7.1 493 11.05 5,971 9.0 2,777
7.1 448 || June 9.4 2,517 9.2 3,453
6.9 365 9.4 2,376 9.1 2, 896
7.0 407 9.7 3,403 9.0 2,678
6.9 370 1.1 6,344 || Feb. 8.9 2,497
6.8 296 16.6 30,875 8.7 2,414
7.0 380 1.6 8,166 8.6 2,351
7.0 324 11.8 8,903 8.6 1,490
7.0 325 10.8 4,875 -8.5 1,118
7.0 317 10.6 4,104 8.3 901
6.9 283 10.5 4,651 8.2 862
6.9 264 (| July 10.4 4,693 8.1 793
6.9 259 11.4 6,200 8.0 754
6.8 209 1.8 8,561 8.0 741
6.7 168 14.6 17,046 || Mar 7.9 640
6.6 129 12.0 9,968 7.9 625
6.6 130 14.7 16,585 7.9 612
6.5 126 13.75 | 14,306 7.9 631
6.5 108 14.7 18,720 7.8 455
6.5 93 11.9 10, 445 8.4 985
6.5 83 13.4 13,582 8.6 1,002
6.4 80 || Aug. 12.9 11,551 8.2 573
6.4 7 11.35 7,324 7.9 462
6.4 73 10.35 5,362 9.1 1,350
6.4 57 9.8 4,033 || Apr. 8.6 829
6.3 51 9.2 3,005 8.6 920
6.3 53 8.6 2,193 8.4 611
8.3 1,572 8.8 1,652
9.1 2,494 9.0 1,566
6.2 48 9.4 2,803 9.35 1,959
6.2 39 9.1 2,603 9.4 2,083
6.2 34 || Sept. 3 10.2 4,174 9.0 1,658

a Heavy wind downstream.
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Discharge measurements of Rio Grande below Presidio, Tex., in 1900-1913—~Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. height. |charge.
Feet, | Sec.-ft 1912, Feet. | Sec.-ft. Feet. | Sec.-ft.
Apr. 8.6 1,157 || Oct. 22 8.7 1,795 7. 184
30 8.5 797 25 8.55 1,684 7.2 139
May 8.1 437 28 8.3 1,208 7.1 130
8.0 557 31 8.3 1,228 7.45 258
9.5 1,991 || Nov. 3 8.2 1,214 7.6° 310
10.5 3,813 6 8.1 94 7.3 215
10. 35 3,476 9 8.0 816 8.55 773
10.6 7.9 715 8.6 537
10.8 7.8 503 7.9 383
10.9 8.0 693 9.1 1,483
1.0 8.0 629 8.7 1,042
11.1 8.0 596 8.55 939
June 11.35 8.2 751 8.6 1,242
11.7 8.2 753 9.0 1,524
13.35 8.2 732 8.8 1,162
14.2 8.2 641 8.0 627
14.0 8.4 923 7.7 446
13.45 8.3 740 7.6 587
12.75 8.2 646 7.7 620
11.65 8.8 1,298 10.0 2,969
10.9 8.7 1,123 7.7 303
10.9 8.6 1,028 85 630
July 10.7 8.5 869 8.5 702
; 10.5 8.3 762 8.6 813
10.0 10.1 1,878
9.4 9.3 1,146
8.7 8.2 672 8.6 825
9.65 8.0 633 8.7 840
8.7 7.9 454 8.6 703
9.3 7.8 370 8.0 481
8.9 7.8 350 .7 322
10.0 7.8 324 7.5 240
Aug. 9.55 7.7 298 7.3 162
9.1 7.7 288 7.2 147
8.6 7.7 289 7.6 412
8.2 .7 205 7.6 471
8.4 7.9 450 9.0 1,182
13.5 7.9 483 8.3 595
15.3 7.9 482 8.3 562
12.55 8.0 514 8.2 536
14.65 11,5 4,905 8.7 874
Sept. 13.6 10.2 3,110 9.0 1,335
6 12.15 9.6 2,499 i1.0 3,956
14.7 9.15 2,008 10.1 2, 467
12.4 8.9 1,716 9.3 1,231
16.4 10.1 3,717 8.5 559
16.8 9.6 2,934 8.4 471
14.9 9.5 2,470 8.7 789
10.7 9.1 2,210 10.8 3,322
9.8 8.9 1,737 14.2 11,483
9.4 8.6 1,131 1.1 4,167
9.1 8.3 884 9.7 1,947
Oct. 11.2 8.2 693 9.5 1,384
10.5 7.9 534 9.1 1,201
10.0 .7 452 8.6 787
9.5 7.6 328 9.6 1,928
9.1 7.5 228 8.7 950
9.0 7.4

NoTE.—Measurements were made by S. D. Church, J. P. Hague, E. E. Winter, F. X, Dougherty, W. T.
Millington, and C. S. Vasquez.

Daily gage height, in feet, of Rio Grande below Presidio, Tez., for 1900~1913.

Day. May. | June.| July. | Aug.| Sept. Day. .| July. | Aug. | Sept.
1900.
Lo 3.7 |84 [6.75 [11.7 7.1 3.6|7.05( 515 (12.6 6.85
2 ieeeeaaaa. 3.7 ({82 |62 ll0.6 | 7.2 36|70 (6.4 [11.75| 7.85
b 3.65|7.4 |7.07(12.05 | 11.85 3.5(7.15 | 8.75 [12.2 8.15
L 3.6 | 7.0 |8.7510.65( 7.3 3.5 (7.5 |8.25[11.4 8.6
L S 3.6 |7.05)58 j11.2 7.05 3.5]7.6 |15 [10.95] 8.8
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Daily gage height, in feet, of Rio Grande below Presidio, Tex., for .1900—1913—Continued
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Daily gage height, in feet, of Rio Grande below Presidio, Tex., for 1900-1915—Continued.
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Daily gage height, in feet, of Rio Grande below Presidio, Tezx., for 1900—1913—Continued.
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ight, in feet, of Rio Grande below Presidio, Tex., for 1900~1913—Continued.

Daily gage

3 BR.188 BRomwoe RVoro? «l~o Lo 55m et
g SSeeir nSSS FBd FRBBN NENNN L SN S
47} e | e ] | ot ] “ T T
g
R WUy W 0 uy
] BaBmea CHWSH~ SR LOoRm FoNmm~ B8
aaea e Camas TR TRRae A e iteid
- SReR® SE3EE So00c oooeg gggssn  gZsss
. uy w0 01 w w0
W B8 88 ErBw 8BRS BaSBw0ld B8saxn
....... Bod BrSos meames ZOSERS Lenan
X ) 0 H w0
1 B-88m wonlinm ~mScoB »RiBS 3%ml4m SR %w
B R el HRRRS SOE0E SEBEE | dedd
!
. 0 uy uy 1010
W 8888w r-onen— Brdoo coBrwo Reooll BoBBin
s 96 0 06 o6 b oS00 INDSISESIS  fe00feiete I 2m050800 00 oSS
. 0 0 w1 . w0
5 EX- Y- oBeer® 8o +wSeni ~03BH 1 Saowe
< ) SIS NN SNININ G aododades ; SSSSS
. © 0101
SSSSS
ID. 77%88
ﬁ SESSS
n- L~ b= O 00 00
d SSSSS
% e S T
=] SESSS
B 0 60 00 00 00
m dhSSeS
. 0
a D 0N
1<) P TN
IR
: o FERERE
3 & @ i
S S i
a = R
2 S
HER
HE A
I
- O 0D WD




235

RIO GRANDE.

ht, in feet, of Rio Grande below Presidio, Tex., for 1900-1918—Continued.

Daily gage
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WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913.
Daily gage height, in feet, of Rio Grande below Presidio, Tex., for 1900-1913—Continued.
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RIO GRANDE. 287

Daily gage height, in feet, of Rio Grande below Presidio, Tex., for 1900-1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1912-13.

............... 9.1 7.8 8.3 7.8 110.85 | 8.9 7.15| 8.65| 825| 7.5 8.9 9.7
i O 9.1 7.9 9.0 7.8 | 10.5 8.85| 7.1 8751 82 7.4 9.3 9.65
18 iiiiiians 9.1 8.0 8.9 7.8 |10.15| 87 7.1 8.6 8.4 7.3 | 11.45| 9.5
190 i 9.0 8.1 8.8 7.8 9.9 8.6 7.1 855¢ 835! 7.3 |10.7 9.35
............... 8.9 8.0 8.8 7.7 | 9.75| 85 7.4 8.4 8.8 7.2 |110.15| 9.2

b D 8.85| 8.0 8.7 7.7 9.6 8.4 7.55 | 8.7 855( 7.2 {10.1 9.1
22t 8.7 8.0 8.7 7.7 | 9.55| 8.3 8.95| 9.0 9.6 7.2 110.05 | 8.9
2 8.7 8.0 8.6 .7 9.35| 8.3 8.1 9.0510.35 | 7.75] 9.5 8.8
24l 8.6 8.0 8.6 7.7 9.15 ! 82 7.55 | 8.95110.2 7.851 9.4 8.6
b S 8.55| 81 8.6 7.7 9.1 8.2 7.3 8.6 |10.1 7.551 9.2 &5
b TR 8.45| 8.2 8.5 7.7 9.0 8.0 7.2 82 | 9.9 7.3 8.95| 9.0
.7 (S 8.4 8.2 8.5 7.7 8.9 8.0 7.3 8.1 9.2 7.2 8.65( 9.7
b SN 8.3 8.2 | 85 7.7 8.8 | 7.9 7.0 7.95| 8.9 7.55| 85 | 9.1
29, i iaae 8.3 8.2 8.4 7.7 7.8 8.35| 7.8 875 | T.4 8.5 8.65
B0ueeeeeiianns 8.35| 8.2 8.3 7.7 7.8 8.6 7.7 9.55 | 7.55( 8.5 8.65
F:3 8.8 |eeeensn 8.3 7.7 (A S R 77 |eeeennn 9.0 | 9.65|......

Daily discharge, in second-feet, of Rio Grande below Presidio, Tex., for 1900-1913.

Pay. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
1900,

1., 10 | 2,000 950 | 11,950 | 1,500 20 |- 1,090 | 2,040 | 3,900 [ 2,080

2. 40| 1,860 620 | 7,770 | 1,660 20 940 [ 2,800 | 3,690 | 1,720

3.. 35| 1,280 | 1,220 | 13,150 | 12,510 15 770 | 2,000 3,040 | 1,100

4., 30 980 | 3,050 | 7,940 1,770 J 15 730 | 2,340 § 3,200 1,100

5.. 30 | 1,000 9, 1,490 960 | 2,800 | 2,570 | 1,250

6. 30 | 1,000 300 | 14,920 1,250 730 | 3,050 | 2,460 1,250

7 30 700 | 12,180 | 2,430 510 | 2,800 | 2,880 | 2,760

8 251 1,080 | 1,550 } 13,640 | 3,180 340 | 5,080 | 4,350 | 2,470

9 25| 1,360 | 1,380 | 10,570 { 4,310 300 | 7,800 | 5,170 1,840

10. 25| 1,420 | 9,200 | 8,970 | 4,800 180 | 7,200 | 4,950 | 1,250

.. 20 | 1,610 | 12,000 | 8,440 | 6,250 170 | 5,600 | 3,760 | 1,640

12 20| 2,300 | 9,380 | 6,360 | 3,440 110 | 8,070 | 3,120 | 3,380

13 201 3, 9,100 | 5,400 3,440 110 | 7,660 | 2,520 4,000

14 20| 1,700 { 6,500 | 4,020 | 2,730 7,580 | 2,290 | 4,140

15 20| 1,240 | 3,270 | 5,320 | 2,310 7,200 | 2,050 { 4,420

7,970 | 1,830 ).... ...

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

560! 320] 200 170 440, 80, 20| 1,320 40 3,120 960

520 320 200 170 400, 70 20 1,460 40| 2,910 800

520 2500 200, 170 400 70, 20 1,530 50, 3,080 640

52y 250) 160 370] 70 30| 1,530 201 3,020: 1,920

480 250 160 330, 60 30| 1,480 20, 2,910 1,960

480] 250 160 320 60 20/ 1,480 70| 2,840 1,080

480 250 160 300 60) 200 1,440 50| 2,590 1,810

480 250 160, 290 60,  120| 1,440 30| 1,620/ 2,600

480 250 160/ 260 60| 110 1,440 20| 1,400/ 1,740

440{ 250 160, 210 60| 110/ 1,530, 260 1,620, 1,640

440 250 160) 210 50 1,230 230, 1,640 3,820

440 250| 160j 40| 1,040{ 1,070 220 1,540, 5,200

440| 250 160, 200] 40| 9 840 820 1,520 2,750

400] 250 160 170 30| 900 730| 1,100 1,170 1,950

400 250, 160 1 30 840] 550 410 1,660; 1,780

400) 250 160 160) 30] 770 540/ 3301 1,820 4,600

400} 220 170 150| 304 710] 820 330, 2,660\ 4,820

370 3200 150 30 550,  400| 1,640 5,410

370 420 150] 30| 800 270| 400| 1,720{ 4,150

370 780 140! 30| 940/ 4801 1,620{ 2,920

370) 730| 130 30, 1,000 260 2,950, 1,170 2,580

370) 600 120, 30; 1,070 210 850 980 1,800

3201 570 120 30[ 1,120 170 1,100 920 1,710

320 570, 110] 1,150 170, 990 820 1,280

2Beeerennnnnnn 950, 320 560, 110 20, 1,170 160, 2,820 860 1,060




238 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande below Presidio; Tex., for 1900-1913—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20| 1,250 130 1,860 900 970
20| 1,300 110/ 3,000{ 1,680 870
20 1,300 80 2,820 2,080, 750
20| 1,300 60| 2,660 1,600 700
20| 1,300 50| 3,120 1,410 1,910
....... 1,300{..-...| 3,470, 1,060|.......
30 15 10 40] 3,290 7,400
30) 15 10, 1,710| 2,570 5,960
30 15 10 240/ 2,200; 9,340
30 15 10 1701 1,910 15,930
30| 15 10| 1700 1,970] 22,200
30 15 10 410/ 2,100 31,000
30| 10 10 760 1,360( 45,000
30 10} 155/ 2,280, 1,530 32,000
25 10 625 3,630{ 1,300{ 25,300
25| 10 95/ 11,200 1,930{ 19, 700
25 10 25| 14,000] 8,800( 18,440
25 10 250 7,500] 8,500| 17,420
25| 10 75| 4,300( 6, 15,840
25 10j 65 2,160| 6,150 10,060
25 10j 45 1,550 5,800 7,430
25 10 301 2,260, 6,000 5,360
25 10| 401 1,720| 4,800 4,000
25 10 200 1,470 5, 3,670
20 10 20| 1,100f 5,600{ 3,320
20 10 500 6,000 5,430 2730
20| 10, 15 4,880 5, 2,380
20 10| 10| 14,600 5, 2,125
20 10 10| 16,3000 7, 2,380
20) 10 10| 13,450 9, 2,125
20 10 10! 13,4500 9, 2,100
20| 10 10 17,100{ 6,280 2,150
20] 10 10 13,000 8,100/ 1,990
20) 10 10 10,900| 10,700{ 1,870
20 10 10| 8,000] 10, 1,740
10 10[ 5,310 10,360 1,680
....... 10|.......| 3,800] 10, ceeenen

!

270, 340| 1,500, 2,740 700} 5,620
240 360 1,460, 3,390 650/ 3,240
190 270) 1,340/ 3,940 600| 2,480

170 900, 1,380 4,930 600( 2,
150, 1,140, 3,230 6,030 950, 2,400
150 1,500 3,830 6,550  800| 2,400
140/ 1,300 2,110, 7,070, 870/ 2,010
105 1,330 1,520/ 7,130 5 1,780
105| 1,300{ 2,530 7,200, 1,030 2,070
110 1,720| 2,700, 6,480 1,330 1,700
560 495 460 110{ 1,670{ 2,780 6,210 1,090 1,970
560 490] 420 420, 1,570\ 5,700/ 5,540 830, 1,790
510, 470 395 840 1,570 3,630, 4,200] 830 1,340
530f 490 395 7000 1,510 2,760/ 3,370/ 1,050 2,150
530) 570] 395 550, 1,510/ 2,660/ 2,690( 1,020 2,650
490 600, 380 465/ 1,640 2,530 2,060 1,200 2,320
460) 530 365 465 1,600| 2,550| 2,000{ 1,600 2,290
450| 530 350} 450 1,6401 2,610{ 1,750{ 4,100 2,210
450, 530 400|  540] 1,480 2,490/ 1,630/ 3,800/ 2,060
4500 460 300{ 4750 1,370 2,490 1,750 3,640, 2,060
1 F 905 450 480) 365 525 1,310 2,430 1,380 3,330 2,380
22, il 8650 440 420 340 490 1,260 2,410/ 1,020 3,210| 8,960
P SR 8450 430 420 325| 415 1,260 2,420  930| 2,230| 4,040
b7 . 815 425 400| 410 345| 1,310 2,520 970{ 1,380{ 3,540
25 815 4 405, 470 310| 1,310] 2,330, 1,060; 1,380; 4,240
i 76 420 410 405 1,270 1,310( 2,210[ 1,150; 3,920 3,930
27 e, 7200 415 415 3850 1,020 1,360 2,350, 930 2,610/ 3,980
28 i 720 415 415 345 440] 1,360 2,480 810! 3,300 4,480
29, et 720 415 410 345 365 1,420| 2,520 780 38,300/ 8,100
30, .l 810 415] 405 315 330] 1,420 2,420 750/ 3,500 5,640
2 P . 740....... 380 5. a0l 7200 8,100.......




RIO GRANDE. 239

Daily discharge, in second-feet, of Rio Grande below Presidio, Tex., for 1900-1913—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
295 210 105, 45| 10| @185 4201 1,070 950
295 210 al2 105 45 10| 445 a 430 960 920
295 210 95| @40 10 370 390/ @850/ @890
2900 210 90| 40| 5 a280 380 820 1,170
280| 210 @120 a 85 40] 5 240 320 815/ 1,050
275 200 90, 40| 5 155| @240/ a810(el0,340
275 200/ 95| a40 ahl al20 220 720| 15,600
270 2000 allsl @95 40 5| 900 @ 250] 545 30,600
270 85| 40, 5 @150 2301 a425{ 75,100
270 190 85 a 30 5 330] @240 385(115, 500
270, 190] allj 85 30| abl @445 220 365(149, 200
270| 170| a 85| 20| 5 405 220 & 315106, 700
270) 170] 85 @ 20| 5 460 @400 315 45,000
270, 170{ all}) 80) 20| ah a350 420 425 22,000
265 170 80) 20, 55| 335 1,280| a425| 18,900
260| 170] a 80| @ 20) 120 @285 a 1,660 440| 16,100
255 165 80 95| 220 1,560} 420 12,320
250, 165 @120 80 20| 55 @180 1,050 @585 13,040
245! @165 80, a20 2205 1,900ia1,720 735| 15,020
230) 165 @75 20, 120| @ 2, 800 920 1,000| 15,900
230, 165 75| a65 595 5/ @ 1,100 12,320

230, @165 a 125 75 @20 65) 460| <945 1,140

230 165 a70 20 85@1,340| 1,080 1,100/ 9,870
230 170 55) 15 470} 745 905/ 2,160 8,650
230\ a175 5 <15 @290 745, @905 2,200 7,600
210| 170 a1l5 a 50 15 240| @ 4,960 875 2,000{ 6,900
205 165] 50, 15| o150, 3,660 875/a1/710| 6,720
2000 4160 a50 15| 150| 1,575 @875 1,470, 7,420
205 160| @105 50 alo| 140f 585  970( 1,360 6,720
210i al55(....... 45| 10] @125 385 1,060/ a1 100 5,670
215 155....... ad5l....... 120[....... al,150{ 1,000{.......
a1,6400 1,360 2,050{ 2,630, 2,970 6,400| 6,830ja10,430| 3,000

1,600| & 1, 330, 1,980 2,410/ 3,270| 6,580] 5,220 8 440 2,
@1,560 1,250 900 2,050 2,380 3,650 6,770 4,230 6,100(a2,450
2,520 1,220 1,750 2,230 3,270| 7,510/ 3,980 25,020 2,510
3,740/ a 1,130 2,1300 2,140| 3,390 8,450| 3,790| 4,840 2,810
23,300 1,100 =850, 2,840 2,350 3,650| 9,210/ 3,600 4,300 a2,870
3,220 1,120 3,000 2,390/ 3,800 10,330 @ 3,220|2 4,190 7,680
23,070/ 21,1 3,250 2,200, 3,040f 10,800 2,360 4,070/ 8,100
3,000 1,000 as800{ 3,330| 2,260 3,800/ 11,400, 2,500|a3,670| 13,140
23,100, 1,080 3,250 2,260 4,230; 12,360/ 22,210| 4,070 13,000
2,860( 3,100/ 21,070 3,330| 2,200 4,090| 13,410 2,070| 4,300e11,440
2,650 3,100 1,010| 770 3,500 2,020 3,940| 13,880 1,810(a 4,140| 11,300
2,600(|a 3,070 990 3,420( 1,960, 4,090| 15,410/ 1,680| 5,930( 10,500
2,530( 2,960 a970 3,500 1,960| 4,380, 16,940{ 1,680( 7,900/al0, 500
2,300| 2,960, 970| a720| 3,760 1,960 4,670[ 16,000{ 6,080[a10,100( 10,500
2,320 2,960, 970 3,500 1,900, 4,670 14,900{a 2,650, 9,320 9,080
22,260| 2,840(a1,000| 1, 4,110 1,960, 4,980 12,850 10,730| 11,100|a 8, 010
2,060 2,720 1,150 1, 4,110| 2,330 5,140 12,340 @ 4,910/e16,300( 5,750
1,860/22,540] 1,300 1, 3,840 2,460 5,140} 12, 7,830( 12,600{ 5,100
21,770, 2,610/¢1,500 1, 3,840 2,600/ 5,310/a12, 660/a11,930] 10,900 a 4,130
1,770 2,470) 1,410(al, 3,670| 2,800 5,140| 12,810] 10,130|28,010| 4,610
a1,740(a 2,400, 1,410( 1, 3,330| 2,800 5,310] 13,100/29,160 7,920 8, 790
1,740 2,280/a1,410| 1, 3,250 2,530 6,210/a12,600| 12,080| 8,200(a19,140
1,740 2,160 .1,360] 1, 3,160| 2,460 5,490 12,120| 12,080| « 8,340 23,870
a1,740] 1,800/ 1,220{ 1, 3,420] 2,460) 4,980 11, 510214,900{ 9,700 27,170
1,720{ @ 1,440/ a 1,180 1,9 3,330 2, 4,980(a10, 770| 15,440| & 8,160 22,130
1,6400 1,480 1,130 2,070| 3,330 2, 5,490| 8, 470{ 15,990, 7,520(e12,300
a1,620(¢1,480 1,080 2,040 3,250 2,970 6,030, 6,810/a16,750 6,250 9,540
1,540] 1,480 a980f....... 2,920| 2,890| 5,670) a6, 460( 13,960, 4,800 9,770
1,5402 1,360,  950|.. 2,760 2,970| 5,310\ 6,460| 11,960 4,120| 14,130
....... 1,360 @930, 2,600(.......[ 5850/.......| 10,960 a3,430(... ...
1,320| 2,880/ 3,450 2,010 3,280 a780|al,870| 6,590 4,970| 11,480/a16,080
1,300(a7,160{ 2 2,890/ a 1,410| 3,000 745 2,270/ 6,460, 4,810f 13,920a17,310
21,200 7,420 2,560 1,340, 2,000 710| 2,670 a 6,590 a 4,970 13,020; 16,080
1,270 5,560 2,470 2,090, 2, @670/ @ 2,8200 6,480| 4,600/ 13,170la14, 410
1,710 ¢ 5,150 2 2,220l 2,8500 2,670l 670 3,850 5,9501 5,260lal5,870 13,950

a Date of measurement.



240

WATER RESOURCES OF RIO GRANDE BASIN,

1888—1913.

Daily discharge, in second-feet, of Rio Grande below Presidio, Tez., for 1900~1918—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
a14,530) 3,300 4,810 2,100 3,710/ 2,510/ 1,620| 4,870 e 5,150|a 6,300 17,970| 13,720
R 13 400a5 640] 4,140 2,080 4,420a2,270ja1,370|a 3,490| 4,480 3,520 21 340012 730

9,280 8,3600 , 850 2,060| e 4,550 2,120] 1,155 2,630 4,220'111 0001119 700) 10 420
|6 070 9,720 3,480|a1840] 5,210 2,020 1,125 2,370|a 4,080/a10,880| 26,980 8,740
6370a10 810/ @ 3,110 1,830 6,790|a1,920|a 1,060 2,090, 4,080( 10,010f 23,230 07 440
5830 13,500 3,000 1,820|a6,140{ 1,860 965 1,920{ 3,780| 8,610/018,500 7,320
.55 700 10940 2,800) 1,810{ 6,140, 1,740 940| 1,880 e 3,490(a 7,870( 20, 030| 6940
2)780|a 1,760, 5,610 1,730 970|a 3,030 3,340 9,080 16,770 6,820
1,690|a4,900{a1,610|  970| 3,120 3,320 8, 800/e13;370f 6 6, 570

1620 4,760 1,620 970 3,330 3,420|a9,320 22,670 5,
a1,580| 5,240 1,580 a810/a3,660 3,420 14,530 20,650 a 4,720
1,580 a 5,830| a 1, 590] 865 3,770 4460 16260013 970| 6080
1,580 6,030 1,370 1,005 3,770 a4 350416 980 14 570) 6760
a1)580 5,430 1,260|a1,005 54,490 4,430 15,770| 14,100/ 8,010

1,580 @ 5,780/ ¢ 1,150( 1,040 4,750] 4870 16 470013,170 7,

5,9001 8,400 1,580 7,190 1,090( 1,005/ 5,130 a 4,800/¢14,570| 12,900 3,
a4, 840( 9,080/ a1,520| 6,310(a1,020/a1,220|a 5,010 4,880) 13,520 13,350| @ 3,070

4,000|a7,6300 1,440(a5,200] 890| 1,220| 4,930, 5,230 15,770/a13,810f 6,
3850 6,520| 1,440 5.420| 840 1,120/ 5,120, a 5,190(al6, 210 14,730 6,470
a3,430] 5,830 1,330 4, 840/ a 1,060/ ¢ 5,180 5,320| 19, 160| 15,440] & 5, 630
2,920{ 5,560/a¢ 1,330 4,380 &840/ 1,060, 5,710 5,850 20,400/a18, 550\ 5,520
2,880 a 5,430| 1,370 3,860  840| 1,460! 5,830| a5,720/617,100| 36,700| 4,460
a2,790| 4,900 1,540 3,470| 900|a 1,620 a 5,800 5,720| 11,940f 37,400| a 5,800
2,690| 4,550(a1,670|....... a900| 1,720 6,280|ab5,360( 11,090/a26,240( 4,750
2,880/6:3,850| 1,540|....... 860 1,620 6,310 5,120(a10,850( 23,190/ 5,500
....... 3,530 1,540|.......] 820[.......[a6,340.......]| 11,210 20,440].......
1,250 1,400| 1,160/a1,540 950, 1,560 3, 4,2900 7,500 5,530| 9,480
1,250| 1,310¢1,150, 1,350 935 “1,640| 3,610/ 4,940/ 7,650( 5,300 10,080
a1,250/a1,230| 1,130 1,330 920{¢1,560/a3, 4,770 8,100| 5,370(211,710
1,180 1,150 1,190/a1,270| @900| 1,600 2, 4,770/ 8,550(a 5,430 11,890
1,250 1,370/e1,100{~ 1,210 870| 1,570 2, a 5,640 5,980 5,120( 12,270
1,320(¢ 1,450] 1,090 1,200{ e 875|al,450{a2, 6,020| a 5,850! 4,780a11,330
a1,330| 1,640 1,080{e1,190{ 905 1,200 3, 6,390/ 5,800 4,440 11,400
1,3200 1,540(e1,070, 1,190| 1,060 1,210/ 3,140/47,130 5,880/ a3,760| 15,840
21,380\ @2,480| 1,260/ 1,140{a1,050|a 1,060 62, 7,290| 6 5,360| 4,040/a13, 880
1,500 2,520 1,310/¢1,090| 1,000, 1,000 2, 6,520 5,700 a4,330| 10,420
1,550| 2,340/a1,360] 1,360 950 940 2,650|46,060 a6,200] 4,190| 10,150
a1,600/ 22,280 1,270/ 1,360 @900 @915/a2, 5,530/ 6,310] 4,190/10,480
1,680 2,310 1,180/6¢1,250, 900 835 2, 5,450/ 6,120/ 23,360 8,300
1,680 2,270 1,160{ 1,190 895 915 2,600/ ¢5,510(26,000( 3,170 7,920
01,680(22,160(a1 000{ 1,170 890| a915/c2, 5, 6,730 2,720{a 7,660
1,500 2,140 1,130/@1,130] «855| 915 2, 6,230 7,050 2,010/ 8,540
1,510] 1,98021,210] 1,140 705 915 2,260|a6,650a6,570/a1,680| 9,420
a1,430|¢1,800| 1,450/ 1,130, o585 @870 2,230| 7,660 5,470 1,680/c14,360
1,480 1,890| 1,450(@1,110 585  820|a1,950| 7,890/ 5,030/ a 2,000 13,030
1,480; 1,890|a1,330; 1,120 625 900| 1,970] ¢ 8,000| 2 4,280{ 1,760 10,900
a 1,480 1,540(a 2,140 7,600 4,170 1,840(a12,580
1,490 22,040 2,310{ 7,440 4,060{a1,840| 10,680
1,510 2,900 2,630/67,440| 4,250( 1,680 9,840
a1,600 a3,530{a2,500| 7,110{¢4,290 8,750|a9,520
1,590 3,860/ 2,510 6,930 4,260|a6,570{ 8,600
1,500 4,080] 2,660] 6,990/ a4,230| 5,840| 8,120
1,490, a4,080 3,130, 7,220 4,180 5,340/a8,250
a 1,480 4,480! 3,410| 7,220\ 5,390|a 5,280 6,520
1,480 4,550] 3,680|a7,220/6 5,250/ 5,430 5,650
a1, 490 @ 4,400; 3,810\ 7,600| 6,000 5,980 44,930
......... vee.-j@4,2001. 0. | 5,550(a8 600].......
2, 390 830] 1,810! 2,670,  680| 3,200( 21,900
3 2,850 7000 1,730/21,630|  360| 3,500|a18,650
a2,600| a 2, 570| @610 1,670/ 1,440/21,820| 5,140| 18,950
2,440 2,730) 6101a 1,500, 1,320, 1,060|a 5,240 20,750
2,330| @ 6,410) 560 1,490/21,130, 620 4,990/a20, 550
22,380 18, 880) a 535 1,420 1,050 @220| 3,760| 14,050
2,330| 20, 500/ 495 1,310; 1,020 185 3,910/ 6,850
2,170/a12, 920 480(a 1,270, @935 125 4,800(a4,940
a1,850( 7,820 465 1,270) 805 @125 6,400 6,740
1,690 6,430 a450' 1,200 9200 115 15,1000 9,190

a Date of measurement. .



RIO GRANDE. 241

Daily discharge, in second-feet, of Rio Grande below Presidio, Tex., for 1900-1913—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1200 4,9300 1,170/ 765 645 480 1,270/ @ 880 100( 34,000/ 8,820
800/ 2 4,640/ 1,240, @ 760| o645  660{ 1,630, 820 @ 90| 25,600/ 7,080
430/ 4,190/ 1,310/ 760 615 620 1,630 820 90| 15,640| o 6, 450
130| 3,750 1,240] 960|  650] «620{c1, 500 o 805 854,760 6,030
630{@3,300]@ 1,170, 950| @650 505 1,320 640, @80 3,110{ 5,030
850| 3,160| 1,240 950! 620 «420] 1,140} 490 8012 2,970| 4,530
820, 3,020/ 1,240/ @950 620, 420/¢1,100| @350/ @185 2,810 a3, 800
74012 2,740| 1,140; 1,030 o 595 10| 1,030 340 @35 2,590 3,740
660| 2,610/ 1,090 565 @305 1,140[ 325 30| ¢ 2,440 3,590
520) 2,340, 1,090{«1,030; 580} 570/ 1,080, <285 75 2,640| @ 3,330
520/22,130| 1,090 955 a 580 595 1,090; 280 «230| 2,840 2,660
520 2,130 a 1,000, 595 @620 1, 280  230{a3,400| 1,990
3500 2,0500 990 @880 6201 770{¢ 1,040 o 270|08,980| 3,210(a 1,520
230/22,050] =980 880{ 565 770| 1,040]  250|¢1,980 3,110/ 1,410
270| 1,970 905 875 510 1,440/ 1,070  230| 1,220/¢3,540 1,230

,010/ 1,880 905| 875 495/a2, 5502 1,190 o 165 3,820/ 3,560/ 21,130
'360|21,8%0] 905 o870 510| 2,600 1,300 135/¢5,990| 3,390/ 1,000
,1100 1,700 @905 845 a 645 2 140| 1,910 75| 4,640/22,600, 960
270 1,700 890 @815 895 1,680 2,240 a 45 3,560 2,980 915
6 1, 530 875[cecnnnn 860{a1, 630 2, 440 225/2¢2,930! 3,180, ¢ 915

PO @1,530] @860|....... a790|....... 2,410 ....... 3,200/e11,880).......
430 % 640( 635 355  200|a2,340( 3,610f

4
675, 605 310| 330 2,740| 2,400 4
440 o385 815 795 270 <305 2,400[a 1,450 3,220
420  390| 800 a900| 270 420/e1,900| 1,340 2

o395 395 770 830 260 305 1,450 1,200 2,950, 6,260 7,360

305 a400| 735| 685| 250| 305 1,450{@ 1,200 7,920| 6,260|a 6,510
605  300| 405 a705| @615 o240 335/a2,700 1,240a9,440/a5 000 5,200
575 o385 405 755 600 210 320 2,850 1,090 13,840 5,970 4,280
1,040| 13,350| 6,130| e 4,270
630| 380 415 a780| a590] «180] 33502090 9850148204 7,260 6,200 -

180 325 1,380| 875 11,420 6,450/ 7,990
175 «350| 980| a720| 14,820 6,090/ a7,810
o165  350{21,320] 950 a9,940|a 5,880 9, 530
175 3500 2,110| 1,530 7,330 7,730| 10,570
165 @320 2,910{a6,610] 5,020\ 6,720/a10,800

a160| 310/ 3,400| 3,190|a5,790(a8,310| 12,410
160|  300/a3,720| 4,560 5,220| 11,770 12,220
160| @300 4,620|a5,540 3,770| 12,160/012, 630

a175| 275 5,380 4,900fa2)470(a11,730| 10,370
475  255|06,130| 4,550, 2,780 9,320| 10,090

4
5
6

475 o195 6,040|a 4,510 2,700| 8,320|a7,530
@450 195 5,940| 5,580|a2,460|a 7,320 7,210
450, 190 5,700| 6,640 2,130 5,680 6,100
400| @190\ 5,450/a 5,910 1,990 5,700| a5, 440
a3500 195 5,510 4,300/¢1,990 a 4,210 4,570

330  200| 5,430 4,010 3,320 2,950( 3,710
315 @ 200|a 5,340/ 3,460 3,410| 5,190|a3,560
a280| 200 4,980 3,160|a4,180/a 4,960 3,380
3100 1,130, 5,070 3,740, 5,050 4,960 2,660
300 1,130 4,720a4,330| 4,900 2,750¢2,480

4, 510)... ... 4,610 2,360|...~...

415 1,7500 2,590 1,190 5,650 220 1,120
3g5| 1,090 2,500 1,000 5,010 190 765
385 1,990 2,890 955 5,650 160 @570
«315| 1,900|a3,090] 6055010, <160 610
295 1,880 3,530 465 4,940 155 465

280/ a 1,540| 4,200| @325 3,740 170| @750
a225 1, ;370 a3 430 205|22,980, <240 1,140
185 1 370 3 51 275 2,720 640 4 610
185 01,200 3,50 a230| 2,460 490| 03 6820
@155/ 1,130} a3, 490, 185 ¢2 270, @290 3 320

1250 1,130 3,6 155 2,6400  240] 4,040
a 595 595 2, 975 400 @975 4,18 @390 3,390 150/ ¢ 2,990
590| @505 a2,32 a975] 735 975

a4)460]  400|a1,900| ¢165 2,410
585 470 960, 740] 980 4,760 385 1,700 165 2,050
a580l 435 1, 945 760 . «985 53700 o320/ 1,330/ 45501760

@ Date of measurem ent,
41823°—wsp 358—15——16



242

WATER RESOURCES OF RIO GRANDE BASIN,

1888—-1913.

Daily discharge, in second-feet, of Rio Grande below Presidio, Tex., for 1900-1913—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
@470/@ 1,660 @825 a765 920| @ 4, 810 275/ 1,320 1,610 1,510
430 1,550 775 1,200 895 4 180e1,150| 1,180, 1,510| 1,330
By bl T Lo a0 S0 L10 LIS Ladel om0
2595 1,080, 630, 1,410 1,020 4,150 350 1,000 2,360, 3,480
595 1,150 1,210{¢1,710] 4,050] 305! 915 1,930/ 5,210
1,150 245 a825/a2,910| 3,910
7190 215 635 3,510 3,200
1,130 6190|440 5,010{a 2,780
1,80 @270|¢4,330| 2,340
2,350 355 3,200 1,810
@3,100, 310 2,380|a1,500
2,140 @200/¢1,850| 1,350
6,010 230| 1,660 1,250
6,670 245 1410a1,160
....... a250a123
5,240 4,510 13,880/ 5,800
2,940 5970 11,610 6,700
22,320 6,630( 11,430/ a 4,990
2,670| @ 4, 690(a11,550| 8,670
90| 2,420 5,370| 9,500 12,850
Beemerennnns 2325 115 40 60 90| 85 110/@2,380 5,670 8,1401013,810
20 o0 o el ey T asl) B gen o it
0

e315 1000 35 80| 90 55 1,4200a3,200] 7,640 6,150/a9,080
315| a95 o35 @05 80|  50¢1,370| 2,770/29,320|a5,000 8,460
— I W e

a 3 1 a , a a
275 agy| @35 al200 - a75|  30|e1,150| 16,800/216,090| 23,960 8,720
210, 80| 30| 155 80| 30| 7,380 22,390 12,970 3,640|. 7,560
a265 S0l 30 190] 90| @25 3,320/a30,190] 10,790 3,330/ 6,380
P B+ B - B R i e I o
0 75 30 & 20| 9,970 0) 0
a260] 75 30| o940| 75 @20 3.700/¢7,920! 11,440 2)430|e 4,040
220 70, a25 360 «75  20/a3.070| 6,0401917,060/22,000 3,930
2158 70| 200 350 70| 15 2,500, 6,860] 15,140 1,990| 4,620
a210| 75 200 310 65| @15 3,150/27,000 14,900 1,680|6,010
fmoem e ea ety Neblg jomelslendly i

5 o 30 210 3 1200 3,730

a170 65 30| 190| 240 120 3,670\ 4,680 12,870/ 1,110e3,530
165 a5 e30| o175 o240, 84535000 4,110/219,280/ a2,550| 6,330
160 50| 300 175 300] 1,380 3,500 4,110} 16,650 2,130/ 5,020
a130| 50, 30| 175 320]a1.445 3,380 24,000 12,5200 2 910/25)200
130 50, o420 o175 o130 470[8]180| 3,850(210,600|a3,250| 3,640
130 50  50|....... 125 170 6,990 4,100, 12,740 3,030| 3,220
a130| 85  50/....... 110] =105 5,800| 24,650 12,850 2,760|a 2,810
....... a55| a50......0| e95.......|la5970[...... .|e13)480| 2 2;600|... ...
. 4,050] 2,610, 2,600 2,540] 685 1,250 615 4,670 5,660 6,300 14,280
N 3,770, 2,710| 2,830|@2,500] 670| 985 615 5, 5,450, 4,560| 13,200
. 3,720 3,110| 2,830] 2,460] 655 @780 5255, 5,230| 3,760/al1,610
. 3,870(23,210{a4,170] 2,410 agd0| 660 395 5,890 a5, 350(a2,950 11,610
3,730 3, 3,740 @2,410] 635 790, 385 6, 5,310 2,650] 10,730
4,000103,510 3,200 3,440 2,410 630| 2920 330/a7,000 5,270 2,320 8,970
3,830 3,710[03,200{ 2,060 2,350 @625 785 a555| 7,620 @5,080 a2 070ald, 530
e4,970 3,310 3,180 2,790|a2,350] = 620| 700| 555 8,950| 4,800 1,830| 10,380
1400{2,080] 3,410 2,880 2,060| = 615 610  890|210,440| 4,580 1,350 a9,450

3,760 2,930{03,340]a 2570 1,780 -2610]  910|a 2,140 12,430{<4,960{ 21,200 7,
5,520 2,880 3,290| 2,550/a1,490| 620] 1,510 3,070/ 13,670 5,030/ 1,010| 15, 190
6,180(a2,770| 3,280 2.550| 1,270| 625/ 1 650] 3,480|214,760, 4,480 830|“16,0
8,040 3,310/3,300{¢2,530| 1,190 @630 1,410|a3,810| 15,0704 4,340 @735 19,410
4600 3,610 2,490 1)120| 540 1,620 3,630 14,5200 4,070|  735| 21,000
8,730 4,060 3,870| 2,350 1,060] 495(c1680 3,440la13,660| 3,800  810/°22, 400
010,220( 3,900 4,140{¢2,360 995 455 2,010{¢3,480| 12,410[23,460 <795 21,950
9,600 3,780 4,070 2,720 @900 365 2,130 3,710| 11,480 3,650 1,790| 20,830
8,810/a3,620| 4,180 2,840 900|  765/21,960 3,760/010,510 4,650 6,260la12,170
8,460 3,340/ a4,290]a 2, 850) 2985 2,040] @3, 790| 10,140 2 4,890| @ 8,240] 8,350
3,060 4,400 2,930 a000' 9950 2,170' 4,030 9,860l 3,700 11,590 7,200

a Date of measurement,
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Daily discharge, in second-feet, of Rio Grande below Presidio, Tex., for 1900-1913—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1911-12.
a2,790( 4,510, 2,900 850|  990|22,080| 4,190/ 8,580 3,390 13,950| 6,520
2,620)6:4,720/42,780|  840a1,000] 1,920/ 4,280 7,550/ a3,210all, 5,940
2,990 @830] 965| 1,770\ 4,360 6,740, 3,450 17850 5,430
3,200, 795  650(¢1,600 4,370{ 6,220, 3,070 12,9004 4, 620
43,4500  775| 555 1,410:¢4,220| 5,800| 23,770 16,950 4,290
3,300 @755 500, 1,280| 4,220( 5,510 3,940| 10,430, 3,970
3,050 750,  500(a1,160, 4,220(a5, 230 3,090| 10,6703, 640
a2,900| 745 460, 1,200,44,360 5,450 42,910/ 7,740l 3,400
2,860] <740, 4200 1,000 4,390 5,660, 3,970| 8050 3,240
2,720|....... 1,630 745 4,420/a5,880( 4,120] 9,740(a3;240
a2,680|....... a1,350|....... a4,610.... ... 2 5,560011,530] .. .....
1,930 625 1,690 1,330
1,710,  600| 1,320 755
;1200 @635 990 a 860
a 525 800 @815 670
460 670, 735 2,900
425 @620 755) 2 3,560
a385| 6200 @685 7,760
365 2,070) 595 5,480
880(a2,410] 520  620/29,830
21,590 955! a580) 5,110
1,700 560 455 5,940
1,540, 395 350 a4, 090
a 1,010, 575) 320 3,530
865 485) 280 2,740
690| @610 240, a1,950
21,0100 555 @240 1,840
1,170 5600 200 1,670
1,130 @660 160 1,380
21,2100 665 @160 1,310
1,100 870] 145 1,250
1,310, a780| 145 1,200
21,5200 1,520 2145 1,030
,480( 2,060 510 40 950
1,340(21,970|  575| 1,300, @785
21,030 1,830 2390|1150 675
760 1,700 310] 935 1,
695(21,100] 290|  685|@2,040
@ 595 960f 44500 @560 1,390
505 895) 390| 560 900
445/@1,490| 450 560 @900
agdsl... . 21,180 a1,570(.......
@ Date of measurement.
Monthly discharge of Rio Grande below Presidio, Tex., for 1900-1913.
Discharge in second- Discharge in second-
feet. Run-off feet. Run-off
(total in (total in
Month, ot | o f:te) Month. tont. | e ?mg_
axi- mi- eel). axi- ni- eet).
mum, | mum, | Mean. mum. | mum, | Mean.
1900. 1900-1901.
MaY.euenanannn 3,100 15| 274 16,850 || January.......| 200 160 | 181 11,107
Juge. 3,060 110 | 1,057 62,900 || February......| 780 160 314 17,434
July.. 12, 000 300 | 4,576 | 281,330 || March... 440 80 198 1
Augus 14,920 | 1,830 | 6,201 | 381,285 || April.. 80 20 41 2, 420
September..... 12,510 | 1,100 | 2,916 | 173,514 y. 1,300 20 720 44,291
June. 1,530 50 763 )
Theperiod.|....eeefeeeeneu]oennnn.. 916,000 || July. 3,470 20 999 ,
August........ 3,120 820 | 1,793 | 110,241
1900-1601, Sepgtgfnber ..... 5,410 640 | -2,206 | 131,266
510 | 1,720 | 105,760
320 410 24,397 Theyear.| 5,410 20 798 581,000
210 237 14,573
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Monthly discharge of Rio Grande below Presidio, Tezx., for 1900-1913—Continued.

Discharge in second- Discharge in second-
feet. Run-off fest. Run-off
Month. (totalin || Month. ot
Maxi- | Mini- feet). Maxi- | Mini- feet).
mum, | mum, | Mean. ) myum, | mum, | Mean. )

00| 14 1835
30 50 3,610

20 24 1,448

10 1 674

10 43 2,866

10 | 5,918 | 363,888
1,300 [ 5,74 350,618
1,680 | 10,755 | 639,947

720 | 1,305 | 80,212
90

35,008
380 | 493 | 30,317
205 | 357 | 21,967
315| 489 30,069

105 405 24,109
270 | 1,305 80 251

720 | 3,134 | 192,714
530 | 2/048 | 125,011
1,340 | 3,203 | 190,572

105 | 1,420 | 1,030,000 The year.| 34,000 30| 2,710 | 1,970,000

500 | 2,028 | 124,721 33,590
320 | 391 123 24,774
200| 251 15, 461 32, 440
155 176 10,998 39,065
105 118 6,813 ) 992
5| . 4,671 16,850
10 25 1,517 20, 787
5 85 5,227 295,243
120 853 50,787 188,033
220 | 749 | 46,02 361,329
2,9 315] 928| 57,085 406, 810
149,200 | 890 | 24,894 | 1,481,296 448,740
.|149,200 5| 2,550 | 1,830,000 1,830, 000
18,900 | 3,750 | 9,903 | 608,906 72,239
6,000 | 1,540 | 2,636 | 156,883 33,858
3,740 | 1,360 | 2,433 | 149,574 70,016
1,500 70, 949 91,379
69,739 46, 641
193, 50,916
143,127 87,640
283,319 223804
658, 433 68, 955
461,772 122,386
446, 420 83, 861
587, 445 126,169
3,830,000 Theyear.| 6,010 | 125| 1,480 | 1,080,000
1910-11.

342,744 || October.......| 1,140 295 520 31,94
322, 750 30| 248| 14,757
325,031 50 84 5,137

111,868 20 36 2,23
259, 954 45| 190 10,572
101,217 65| 126 7775
64, 562 151 200 11,960
246,526 90 | 2,98 | 183,263
, 834 2,320 | 7,120 | 423,689
697,845 4,510 | 11,290 | 694,215

1,144,919 ) 110 | 4,762 | 292,
7492,059 || Beptember.....| 13,810 | 2,810 | 6,634 | 394,731
The year..{ 37,400 | 670 6,050 4,400,000 The year.| 30,190 15| 2,850 | 2,070,000
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Monthly discharge of Rio Grande below Presidio, Tezx., for 1900-1918—Continued.

Discharge in second- Discharge in second-
feet. Rutla;:lOﬁ feet. Rm;.log
(total in (tot:
N vy 250 I vy g s
axi- ini- eet). - ini- eet).
mum. | mum. | Mean. ) mum, | mum, | Mean.
1911-12. 1912-13.
October....... 10,220 | 2,040 | 5,840 | 359,107 1,230 | 2,067 | 182,420
4,600 | 2,260 | 3,168 | 188,509 505 772 45,926
4,720 | 2,560 | 3,456 | 212,509 600 899 55,279
170 | 2,350 | 2,896 , 290 426 26,221
740 | 1,416 81,471 390 | 1,582 87,868
365 706 43,308 450 | 1,740 1 106,998
610 | 1,358 , 797 130 294 17,484
330 | 2,930 180,188 365 998 61,369
4,670 | 8,73 520, 026 395 | 1,040 61,874
.. 2,910 | 4,330 | 266,261 145 518 31,874
August........| 17,850 735 | 6,245 384,010 410 | 1,261 77,544
September.....[ 22,400 | 3,240 10 718 | 637,765 September ...| 9,80 670 | 2,502 148,909,
The year.| 22,400 | 330 | 4,320 | 3,130,000 The year.| 9,830 130 | 1,250 | 904,000

RIO GRANDE NEAR LANGTRY, TEX.

Location.—At the east end of the canyon section, half a mile south of Langtry, and
a few miles above the mouth of the Pecos.
Records available.—May 1, 1900, to September 30, 1913.

Drainage area.—Not measured.

Gage.—Vertical staff.
Channel.—Very shifting and subject to overflow at stage of 29.5 feet
extends 110 feet back of the main bank.

Discharge measurements.—Made from car and cable.

The overflow

Floods.—Below the Rio Conchos the Rio Grande is subject to severe floods from that

source.

Since the records have been maintained the highest flood occurred Sep-

tember 13, 1904, reaching a stage of 34.25 feet and a discharge of 132,000 second-

feet.

This is somewhat less than the maximum stage of 149,200 at the station

below Presido, showing the slight retarding effect of the channel upon flood flow.
Diversions.—No data.
Accuracy.—Owing to the shifting of the channel very frequent discharge measure-
ments are made and the estimates of daily discharge based almost directly on

these.

Cooperation.—Station maintained by the United States section of the Intefnational
Water Commission, by whom the records are furnished.

Discharge measurements of Rio Grande near Langtry, Tex., in 1900-1913.

Gage Dis- Gage Dis- G Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.t. Feet. | Sec.t. Feet. | Secft
1.60 51. 2.60 1,701 6.30 | 10,100
1.60 1.70 811 11.25 | 24,401
1.50 2.20 1,348 5. 90 8,561
1.60 5.45| 8287 £35| 5258
1.60 2.35 1,428 5.80 9,394
3.90 3.65 3,499 3.40 3,693
1.80 6.90 | 11,836 3.70 4,153
2.85 4.70 5,617 2.90 2,515
2. 80 3.20 2, 751 3.30 3,427
2.10 520 7671 340 3313
3.30 5. 45 8, 330 3.40 3,712
325 570 | 8236 24| 1
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Discharge measurements of Rio Grande near Langtry, Tex., in 1900-1913—Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date.  [neight. | charge. Date. height. | charge. Date. height: | charge.
1900. Feet. Sec.;/t. 1901, Feet. Sec.;ﬂ. 1902, Feet, | Sec.t.
Sept. 26. . -.... 3.25 | 3,441 (| Oct. Benen.onn 1.90 | “1,704 || Aug.” 4........ 3.4 | 3,002
oct. 2........ 3.90| 4,688 Toeinn 165) 1,282 8oLl 2.95| 3,060
8l 2.90| 2,674 TR 2.20| 2018 1320000 23| 2083
12000000 260 2,32 1900000000 1.40] 1,158 18,0000 395 ) 5066
Lo e im0 g iR He) 2o ) o
........ . LI 2 519 s 9,328
%l 2.00| 1,630 280 .11 49| 8118 30,0000 5.45| 8,268
3100000 170 | 10124 || Nov. 4....0000 2.05| 1,987 || Sept. 3....1..C 5.15| 7,843
Nov. 4.minn. 165 Lo 7. 190 1,708 7.0 7es | 14919
gLl 1.55 992 100000000 160 | 1,358 1,227 10065 | 23,471
12,0000 1.45 888 5., 155| 1,207 2000000 3.8 | “4,749
po) U8l B) won) he) o w oo m
26,2000 130 772 272000700 130 928 30..100000 2.7 | 2,532
o, 20 130 761 || Dee. 7.0l 1.25 808 || Oct. 3.l 213 25m
‘Dec. 5o-.oi... . 726 10000000 1 g7 T . ,
10..e..... 1.20 685 5. 1.15 827 Ho.......] 28 2,661
e I i e
........ . 680 3 eeeee| 2 ,
24, ... 1.15 644 || Jan. .9 806 P R 1.8 1,317
.9 684 27 eeaennn 1.7 1,202
1 BT )
.9 649 ov. 4........ .
Jan. 110 2 10 589 8.l 1.8 | 1,32
110 1.0 651 12........ 15 1,032
LY 618 9 554 16........] 14 939
105 ggg 1.0 636 2 eenees 1.35 868
1.05 583 || pep o % w1 &3
Feb. 1.05 572 || *OP : 1.3 779
e HH 1.0 563 .
1~ 0 ey .05 550 1.9 1,434
1~00 va7 .05 542 1.35 839
100 e 1.0 577 1.35 &1
150 019 -2 512 135 o
Mar 1.45 893 +-3 o '
1.30 764 || war R per
1.20 677 . Jan. 1.3 783
1.10 616 -8 piad L2 4
.05 528 . 1.2 720
» 5 '8 454 12 719
Apr. 5 B 8 447 115 680
3 ™ 75 409 11 658
- i 75 424 || Feb. 1.35 839
May -2 o 7 301 1.3 795
. e 7 403 2.2 | 1,80
- . .65 370 1.9 | 1,39
ol L0 Apr. .65 362 16 | 1,009
R v 165 373 || Mar. 2.0 | 1,519
¥ | 1hes 65 361 175 1,240
June 2.00 | 1614 Loy 38 Ll w
2101 1,842 R 378 12 724
210 | 1,868 : -
He| b &) vy om
1.30 954 : -
July "90 579 May .8 283 || Apr. 1.1 611
X 135 845 1.0 544
R gﬁ .gs 310 .95 503
Bl L 11 85 13 a1
1O Lm 2.2 | 1,809 2.6 | 2,395
L¥| pus 15 362 || May 13 814
2.50 | 2448 177 1,18 5 5:52?
z gg g, ggg June . ;5 ggg 2.1 [ 1,736
Aug. 2.80 [ 3,404 135|797 Tos| T
2.40 | 20684 1.0 01 . )
24| 2, . 5 1.95 | 1,509
200 % 2663 1.5 1, gelsg June 3.7 4,329
190 1,360 || July 19 | 1,360 3 P
Sept. 2 220 | 1,834 85| 382 6.2 | 11611
310 | 3,500 c2.35| 212 X 5
5.0 g,:ls;g 8.0 | 297 July 5. 30 | 3148
. ! ; 4.8 | 649
200 1,795 5.45 | 7,599 42 | 525
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Discharge measurements of Rio Grande near Langtry, Tezx., in 1900-1918—Continued.

Gage | Dis- Gage Dis- Gage | Dis-

Date. height. | charge. Date. height. | charge. Date. height. | charge.

1903. Fect. Feet. | Sec.-ft. 1905, Feet. | Sec.-ft.

July 17........] "3.05 35 | 3972 || Tuly ... 61|78 07
250070 20 . . )

31... 2.3 29 543 || OF 3.2 | 4002

1.l 1.8 1.8 981 4.; 6,788

7. 1.8 16 880 4 6,864

22.0: 3.1 1.3 722 || Sept. 2.7 | 3,597

3.0 23 13| e 56| 7

Sept. 3... 455 L0 g2 1.4 51;;32

7. 3.6 . 4 ) 3

1000 2.8 1.6 980 5.65 | 7,98

1.l 2.3 2.4 | 1,82 1085 | 23,694

18... 2.8 2.0 | 1,358 || Oct. 6.35 | 8,731

290! 2.7 9.4 | 22,657 50 | 6,609

. 3.45 5.0 | 90,467 4.65 | 6,169

oct. 5. 5.3 41 | 585 3.25| 3,840

10. 3.0 3.5 | 4,245 2.5 | 3,453

15 2.25 2.7 | 3,253 2.0 | 2

19000000 2.0 2.6 | 2,007 17 | 2983

F 1.9 2.3 | 92,827 || Nov. 1.6 | 2012

7.l 1.7 2.2 | 2,166 1.3 | 1,407

31,00 15 1o | 1904 1.3 | 1,320

Nov. 3...0.101 1.4 L7 ?l’,gg 27 | 31
9.1l 1.35 . 2 .

13 1.3 2.5 | 2,435 41 | 4,888

18,0000 1.15 2.6 | 2,329 2.4 | 3523

b I 1.15 2.7 | 2,755 2.0 | 2902

2600100 11 1.8 | 1,247 || Dec 2.1 | 3248

30,000 1.05 2.85 | 4,008

Deo. §------- R 16 | 1,552 50 5o
........ . . , )

- 1300l 1.0 155 | 1,474 4.2 | 8434
17,2200 Tles 14 | 1,248 4.6 | 9,209
2 95 L3 | L 53; 2.7 | 4144

........ .95 . 3
9 14 | 1,206

L5 | 1,234 || Jan. 21 | 2,804
13 | 1,045 1.8 | 2406
Jan. 9 L2 922 Le | 222
9 2, . 2,031
9 L1 | 1,00 12 | 1614
-85 1.0 | 1,012 1.2 | 1,580
8 19 | 1,032 L1 | 1,489
8 2.2 | 2,091 || Feb. 13 | 1817
Feb. 8 3.1 | 3810 13 | 1,766
9.1l 8 3.3 | 3,810 2.9 | 41,98
14220000 8 3.0 | 2,831 2.9 | 3867
190000000 8 3.0 | 2,976 3.9 | 6053
24000000 75 2.7 | 2,49 3.3 | 4011
220000 s 2.3 | 1,80 || Mar 2.6 | 3,299
Mar. 5........ 7 2.0 | 2,068 2.0 | 2,855
10,0000 7 19 | 2200 16 | 2185
5., e 19 | 2283 1.3 | 1,843
2.0l 6 17 | 2,365 10 | 1,473
200000 55 2.4 | 2,860 9 | 1,410
31000000 .55 2.4 | 92,640 8 | 1301
Apr. 5.0 5 2.6 | 3,005 || Apr. 7| 1,35
9.1l 5 27 | 3728 1.1 | Lewd
15,2000 1.8 3.4 | 2,486 7| L3
20,0000 5 3.3 | 3881 75| 1,335
925001000 -5 3.4 | 4763 7| 1243
1 45 3.5 | 4,500 95| 1,488
May 5........ 245 34| 4 10 || May L2 | L6

4 ) 1759 05| 2
5 52 | 7nen L9 | 2m
45 6.8 | 13,278 1.9 | 2839
2.6 8.5 | 18,887 2.7 | 3,440
3.1 7.1 | 12,925 2.85 | 4,110
2.1 7.3 | 13,105 3.1 | 4,271
1.0 5.9 | 7,52 || June 220171010 3.4 | 6130
15 41 | 4,58 7. 3.4 | 6,016
4.8 2.8 | 3,518 u... 29 | 3045
2.0 2.0 | 24712 .. 2.4 | 2,091
1.0 32 | 350 2.0 23 | 2092
........ 1.95 48 | 652 2.0 27| sm
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Discharge measurements of Rio Grande near Langtry, Tezx., in 1900-1913—Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
1906. Feet. Feet. | Sec.-ft. Feet, | Sec.-ft.
June 28........ 3.0 2.65 2,929 || Apr. 20 1.2 1,014
July 1........ 2.9 2.6 2,949 2 .8 796
[ R 3.95 2.4 2,838 .9 928
LN S 5.65 2.3 2,577 || May 2.0 2,329
W........ 4.8 6,406 2.35 | 2,731 1.8 1,668
| S 4.65 5,876 || June 3.7 5,703 L7 1,530
20........ 9.0 17,815 4.3 6,301 1.7 1,623
25........ 8.55 ) 3.7 5,662 15 1,626
20........ 12.3 29,261 4.8 6,606 1.4 1,503
Aug. 2........ 5.1 8,362 5.65 7,264 1.3 1,361
8........| 12.7 | 29,087 4.2 5,809 || June 2.0 2,213
120,000 16.5 | 43,637 || July 4.4 6,690 L9 | 1,78
... 1.5 25,516 3.7 5,670 1.2 1,451
7. ... 8.3 16,640 3.7 5,554 1.0 1,181
2l.... ... 5.45 9,722 3.7 5,845 .8 756
b JR 9.3 18,726 3.4 5,571 ] 676
30........ 15.35 | 35,002 3.6 5,750 .9 1,120
Sept. 3........ 10.45 , 588 || Aug. 3.6 5,45 July .5 621
Tocemennn 7.0 | 11,790 3.2 4,612 5.25 | 10,010
... 4.7 ,683 3.0 4,287 .8 911
17 ... 3.5 4,771 3.0 4,255 .5 603
20 . ..., 3.0 3,783 19 2,108 .4 682
2Beeeannnn 3.0 3,907 L9 2,153 4.0 6,070
28....o... 3.1 4,246 3.6 6,359 4.4 8,683
Oct. 2........ 3.1 4,107 || Sept. 5.. 5.2 9,053 || Aug. 3.0 4,800
Beernnnan 3.0 3,949 5.8 10,475 6.95 | 15,986
10..... .. 2.4 , 772 5.25 >323 8.5 | 19,318
15..... .. 2.3 2,608 7.5 15,307 9.2b | 23,100
18........] 2.4 2,454 5.75 | 12,176 3.95 6,253
22, ... 2.0 2,101 4.8 9,221 3.95 6,424
25. ..., 19 2,015 || Oct. 3.6 5, 4.25 7,617
P 1.85 1,907 3.2 4,243 || Sept. 9.0 21,867
Nov. 2........ 1.7 1,862 2.1 2,425 8.85 | 19,402
Teveeeead| 1.7 1,837 1.8 1,971 5.0 ,280
0., L7 1,849 1.7 1,872 5.0 9,449
... L7 1,850 2.9 3,823 3.4 4,796
19....0000 L9 2,193 2.0 2,597 2.55 | 2,879
23,0000 1.85 | 2,111 || Nev. 3.0 | 4,001 2.0 | 2224
28........ 1.95 2,095 2.4 2,825 || Oct. 1.6 1,563
Dec. 2......0. 1.9 2,169 6.1 | 12,235 1.65] 1,589
[ T 1.8 2,029 3.8 5,681 1.0 1,143
10........ 1.75 1,860 3.06 4, .9 1,071
4........ 2.3 2,767 2.7 3,359 .8 990
17 ..., 2.3 2,592 2.3 2,799 .7 826
29.......] L9 2,240 || Dec. 2.5 , 923 .6 806
43 6,556 || Nov. .5 760
1907. 3.8 5,685 .5 766
Jan. 3........ 1.65 1,013 3.2 4,162 .5 753
Toveennn 1.55 1,834 2.7 3,287 .45 748
o .. 1.55 1,891 2.5 2,849 .45 748
15..a. ... 1.56 1,931 2.3 2,461 .45 711
9.0 15 | 1,880 .45 7
24..... ... 1.5 1,954 1908. Dec. - .4 675
28 ... 1.6 2,015 (| JTan. 2........| 2.1 2,233 4 669
Feb., 3........ 1.9 1,839 Tooraaann 19 1,936 .4 702
Teaeannn 1.6 1,600 ... 18 1,838 .4 667
| LU L6 1,573 ool 1.8 1,810 .35 668
4.0 L6 1,582 19....0.00 L7 1,684 4 716
170 ... 1.55 1,548 23........ 1.65 1,623
2l........ 1.55 1,489 28 ..., 1.5 1,416
25 ... 1.55| 1,577 || Feb. 1..-+:%7| L4 1,327 || Jan. .35 661
Mar, 2......__ 1.4 1,390 | J, 14 1,302 .5 770
Teeeilll 1.3 1,438 10,2000 L4 1,339 .35 655
... L3 1,317 H4........ 1.25 1,214 .4 671
5.0, .. 1.3 1,390 20....._.. 15 1,454 4 694
19 ..., .. 1.4 1,476 27 ... 1.3 1,277 . 4 723
23 ... 12 1,178 || Mar. 1....000° 1.25 | 1,207 || Feb. 4 684
28........ 1.1 1,006 | P 11 1,059 .3 630
Apr. 2........ .9 1,024 10........ 1.0 953 .3 626
6evnnnnn| LT 1,537 ... 1.1 996 '3 628
L 1.7 1,595 2. ....... 1.0 915 .35 655
... 16 1,429 24...... .. .95 938 .3 631
18........ 1.3 1,293 29........ .9 897 || Mar. .3 565
23 ... 13 1,241 || Apr. 3......00 125 | 1,276 3 573
28........ 2.8 2,760 | 11 1,128 .25 546
May 2........ 3.0 3,396 12........ 10 1,033 .25 © 549
Teieneead) 2.6 2,944 16........ 1.7 1,675 .1 443

a Measurement too large; rejected.
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Discharge measurements of Rio Grande near Langtry, Tex., in 1900-1913—Continued.
|

Gage | Dis- Gage | Dis- Gage | Dis-
Date. heigat. | charge. Date. height. | charge. Date. height, | charge.
1909. Feet. | Sec.ft. 1910, Feet, | Sec.-t. 1911, Feet. | Sec.ft.
Mar. 28........] 0.05 416 || Mar. 11........ 0.2 82 || Feb. 19........] 0.8 1,058
Apr. 2........ .15 511 15.eeenn.. .2 658 22.ennenn W 1,001
ORI .15 503 19........ N 1,060 25 e .5 840
12, 00uee.. .05 466 24........ 1.35| 1,537 || Mar. 2........ .1 608
ceseenas| 0 420 28.eennnnn 1.25 | 1,486 Bocencne .0 557
2.eeenn| = .05 379 || Apr. 2........ 1.2 1,472 10 ... - .05 530
2 eannnn — .05 387 Teamenann- 1.6 1,757 5. -1 505
May 2........ — .05 380 Moo, 1.3 1,527 20...enne —.1 510
coneaes 1.6 1,596 || 15........ 1.0 1,228 DY S —-.1 488
10........ .95 1,088 20........ .9 1,186 28, - .1 511
MH........ 15 1,379 P .9 1,203 || Apr. 2........ .3 654
ceeeeenl| 1.8 2,132 27eeennnn 1.5 1,829 6 .0 570
cemeannn 2.8 3,991 || May 3........ 1.45 1,728 .0 566
veeenen.| 315 4,763 Teeeennnn 2.75 | 4,194 .0 562
June 2........ 3.0 4,486 12........ 2.6 3,973 —-.1 457
6oeen.n. 2.3 2,929 16..cc....[ 3. 4,943 -1 462
10........ 2.3 3,027 20........] 3.25| 5,212 1.9 2,329
15.00e.... 1.8 2, 24.. .. 2.65 | 4,040 2.8 4,136
19........| 3.2 4,919 30a.uen... 2.5 3,631 .4 788
2B..ce....| 3.1 4,548 || Jume 1........ 2.0 2,438 .0 557
eenan 3.2 4,761 Bueennnnnn 1.3 1,533 .4 779
July 2........ 2.7 3,858 10........ .75 ,029 13.8 | 34,500
3.5 5,316 15.eeennn. 769 6.65 | 16,349
7.5 | 16,369 20.0meeen .6 922 2.7 3,750
5.1 , 501 28euene..| 45 8,003 2.9 4,259
3.9 6,472 || July 2........ 3.2 5,566 5.1 9,936
3.5 3.2 5,430 2.9 4,259
3.7 1.65 | 1,946 1.9 2,348
Aug. 4,45 1.45 | 1,602 2.0 2,485
4.7 .75 1,100 6.8 | 12,900
4,05 .35 771 4.7 8,083
4.7 .15 656 3.1 4,292
5.8 a1 636 3.0 4,020
3.9 .05 546 2.95| 3,75
3.1 .05 533 4.1 6,362
Sept. 2.5 - .05 512 5.9 | 12,610
5.35 1.25| 1,534 5.4 | 10,720
3.3 2.0 2,638 6.6 | 13,482
5.15 1.0 1,263 5.65 | 11,693
5.4 1.95 | 2,705 5.7 | 11,288
4.0 .9 1,194 4.45 | 7,574
3.4 2,35 | 3,231 3.2 4,636
Oct. 2.45 2.0 2, 694 .26 3,635
1.9 3.0 4,877 1.9 2,261
1.7 2.0 2,752 1.2 1,449
1.6 1.1 1,358 4,15 | 6,806
1.0 7 1,042 1.7 1,088
1.0 .7 1,005 3.1 4,376
1.0 .5 842 4.35 | 7,411
Nov. .9 .3 775 4.0 6,197
.85 .3 786 2:4 3,076
.8 .2 641 2.85 | 4,216
.8 .15 602 3.05 | 4,801
.7 .15 591 2.0 2,645
.7 .15 570 1.7 2,236
.6 .15 575 2.85 | 4,264
Dec. .55 .1 580 2.95 4,473
.8 . 573 4.35 | 7,538
.8 15 596 4.3 7,367
.5 . 557 3.4 5,324
.8 .1 573 2.8 4,208
.5 .1 581 2.9 4,416
.0 560 2.85 | 4,219
.0 563 2.9 4,467
Jan. 3.2 5,569 .0 537 2.5 3,274
1.9 2,097 — .05 519 2.2 2,734
1.7 1,844 2.0 2,421
L5 1,686 1.95 | 3,333
15 1,702 || Jan. 2........ —.1 478 1.95| 2,339
1.05| 1,373 Toevenenen - .05 478 1.95| 2,307
28.eeeme.| 1.0 1,354 1200, —.05|. 48 1.6 1,920
Feb. 2........ 1.1 1,302 16.cuen-.. — .05 490 1.6 1,946
Teeanrann .9 1,178 20........ -1 482 1.6 1,041
11........ .8 1,138 2. ... —.1 465 1.6 1,885
150 cae... .7 1,019 28.oennn- —.1 466
19........] .6 926 || Feb. 1........ —-.1 462
vemneead] o5 833 6oeennnn - .1 458 1.25 | 1,547
Mar. 2........ 4 813 10.cccnee. — .15 455 1.3 1,578
Teveeenedd 03 768 15..ee... =015 442 1 2,125
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Discharge measurements of Rio Grande near Langtry, Tex., in 1900-1915—Continued.

Gage | Dis- Gage | Dis-

Date. height. | charge. Date. Date. hei%ght charge.

eet, | Sec.ft. A et. | Sec.ft

Fe 8 1913 Feet. | Sec.i
Jan, 16 1,808 2.2 2,168
1,622 2.2 2454
1,565 1.7 ] Lo
1,527 1.3 1,531
Feb. 1,607 L05 1,319
1,349 .8 | 1,083
1,290 7| 102
1,270 .5 844
1,081 .35 738
954 .35 638
Mar. 836 .3 623
863 295 1,215
801 .4 786
748 3.05 | 4,157
667 135 1591
73 .9 1,172
998 2, 16 1,832
Apr. 1,379 1, 10 1,191
5,237 1, 1.0 1,932
1,004 1, 1.2 1,381
6 [ . 933 1 1.0 1,239
6 1,861 1 1.0 1,244
.6 1,889 1 3.25 | 4,73
4 1,620 .9 1 .8 1 1002
May 0 1,219 8| 1 4.95 | 8,844
6 964 0 1, 2.6 3,462
.0 662 .95 1, 2.2 2,761
2.5 3,497 1.2 1, 1.2 1,389
2.7 3,775 1.1 1, L2 1,386
2.75 | 8,941 1.4 1, .9 1,163
3.0 4,715 1.4 1, .5 843
June 2... 3.0 4,601 1.3 1, .5 828
3,0 4,668 4 788
4,85 8,960 1.1 1,356
5.7 10,995 11 1.95 2,532
5.3 10, 409 1.0 11 1,304
4.3 7,049 .9 L1 1,220
3.25 4,881 .8 .4 741
July 2. 3.0 | 3,988 N 1.0 1,203
2.8 3,342 7 2.3 2,819
2.3 | 2701 .6 15 1,653
1.9 2,048 .6 3.95| 4,633
18 | 2030 .6 3.35 | 5,020
1.4 1,536 7 5.7 | 11,533
1.9 1,945 .65 3.35 | 4,912
Aug. 4. 2.3 2,943 2.7 2.3 3,062
1.85| 2,288 2.2 1.6 1,882
L4 1,635 1.6 1.3 1,549
1.9 2,286 3.1
NorE.—Measurements made by D. G J. D. Dillard. W. D. Greet, J. P. Hague, E. E, Winter,
H. F. Collins, D. J. Smith, I. P. Whitis, an . H. Dodd.
Daily gage height, in feet, of Rio Grande near Langiry, Tex., for 1900-1913.

Day. | May. | June. | July. | Aug. | Sept. June. | July. | Aug. | Sept.
L7 1.75 2.7 5.55 2.85 L7 4.15 4.4 4.4 3.35

2.3 3.95 2.8 5.6 2.9 1.5 3.15 4.05 4.25 3.1
1.8 2.75 3.05 6.25 2.9 L5 2.85 4.6 3.8 2.75

1.7 2.1 .3.08 6.25 4.7 1.45 2.56 3.95 3.8 2.7

1.85 2.85 4.65 8.3 7.35 1.65 . 4 3.7 5.75 2.6

175 3.05 3.45 6.0 4.75 1.95 2. 65 3.4 5.8 2.5
L7 2.6 3.1 6.3 3.15 4.1 2.9 3.2 5.1 2.45
1.95 2.45( "2.75} 10.3 2.8 3.65 2.95 4.9 4.3 3.45
19 2.25 2.25 9.25 2.7 3.7 2.55 3.5 3.45 2.85
1.75 2.3 2.1 7.5 2.95 2.9 2.2 3.25 3.3 3.35
1.6 2.3 3.35 6.9 3.2 2.35 1.95 5.4 3.35 3.15

L5 2.3 3.4 6.3 3.55 2.25 1.8 5.3 3.4 2.9
1.55 3.25 7.5 5.8 4.25 1.95 17 4.95 3.4 3.85

1.55 3.45 6.8 5.2 4.0 1.85 3.05 5.5 3.55 4.8

1.55 3.4 6.7 4.8 3.65 1.6 2.55 5.35 3.5 3.2
. L5 [o....... 5.6 3.0 ...,




.

251
d
Sept.

ue

“aBBo ~rnFlo BBl ~Bro8 wwr-& wvm~oo 1 owndvwo Buvwod BBERe ~B8RE88 RKR8BEE oR8e~ T w888«
omobuLLL —Heidwed aiaicdeded oSeiciadid doddeded oiedeioiad ! B S et Huoo‘Oth.M mm&nl.& Biddidod Sdededad elaiciaiad ! oSed i
: H

s s s s s s s s s PR N N N A R N S R R PP AR Rrar Sl e e eae e

Dy 0w
Z Smediel it ccidciel domde ceNdN dedeadd Yoosn dodNa NavEs Besnd o
. wy w0y W
El e N B P I S RO R N D S DN R PRV DD o Bl |
: - :
.m PEOSPEPR P JEDA PRTN DU TP PR e D S i i T B o i e B o ST P D M D B
. Pred w w0
g S A4 e B R P I A N T B A R A
- A
B BRXXD QAWM mNN e b 2NEE 9NNEY €92gn Juexw annEs
: w u w

Feb.

. . . o s e e P . .

RIO GRANDE.

Dee. | Jan.

Nov.

Oct.

ight, wn feet, of Rio Grande near Langtry, Tex., for 1900~1913—Contin

g 0wy w0 W
%6 ML) MMM HWD
cicicicicd PTG

Day.

Daily gage

1901-2.

Oy WD

/2 P

Mo
16eeeiiannnnnn...

Mol



4 W wrmom SBwnl BBen® oRowe ! REBRe omwrnB BWBERE 1 PoBo 8o RA2BR © B8BoE B8R
2 doddeded ciciciainl icdoiciad ciciciciad dodcded o ” el WSS M%Mﬂw unznn w.&»l.&ﬁ. © &S Siudad m cicicicicd clcicieicd
& Boowe oBaw8 0wwlm Rronld woBBwen oo ~9R0mn o8rro oBBww orReB ornweBo comol wSBao
M e il A cideicdel cdeicdcdodad e e e e R e P R R R L . i N A I | wWiteded Sedededed
B 5%3%8 %%%19 3%9%7 %%%2% %8929.10 %8%%4 3%231 10%91 OI%Sm 5918% 287532 2%27-& %88 -
m Beldds Fddeod Sedciaiad clolicicis S-Scicdad B R R Eoo T T R R U T T R .U . O J L L. LN RS UL . RN m&ﬁ&& deiciaiod
@ onolo =888n macos oBwwr rrmen ! wl-ce B8oBo wroBl Racow BB Buwell ! wBwoo BBRLE
.m Bedcdded BB SSE Sededoded oiciaicial ciciciciad . P T i e e A et o) : Bedcdeded b
W R 0088e oo wolrem RoooB mrwa$D
S el et Pl Mol daied cicicicicd cietcided

Apr.

Jan. | Feh. | Mar.

Dec.

Nov.

%2221 Tttt 111%%

el b L R T e P T T PR P I

Oct.

0

1
05
0
0
9
9
9
85
8
7

oo m -

WATER RESOURCES OF RI0O GRANDE BASIN, 1888-1913.

Day.

1902-3.

Daily gage height, in feet, of Rio Grande near Langtry, Tex., for 1900-1913—Continued.

252

) (N
16.cceeenaiaan.
-
b7 I
P S,
b S
25t iiciaaiaans




258

RIO GRANDE,

ight, in feet, of Rio Grande near Langtry, Tex., for 1900~1913—Continued.

Daily gage

. . w0 w 0
- W W 4%8%5 %9776 4436% m 36%%5 4051.& 640%% 65%10 OO 2%%11 B 3.&894 1%81% 6.7.%76
o Sl e e oo &mm&&“ ==t NS FdRoded dedededed edededoded ededededed e didid S Sn N
w H .

| H

B w0 b]

& o8B BoBi~ S83888 284,880 Y8-ar BB00% wlown B8olvo +88%x acwoBBw Jﬁﬁ34 54%%9 B8 eoooco
< Mo HSidSE bt Wddwed e Vi SN SN T SIS GBI S1d 1WEdNGS SO echne dedededed cdededeiad cacicieiad

e = Lk kol ol oy e

: w v w
B Barol o388E 8888 wowSel BBunla BooBE E8v¥n ~wv8oc ~aoBo mamnail @ a8 olRrovo o~
B Neioicim moicdeded Mvdwis WSS S ciciciciod cicicdcded MWididudid woiNoS SHLBLL LRSS S TSl Hedmeded ededededed
- —

s ' ' v Py
=3 8%07wm %31%m 32%%1 03%5“ . 34.&%5 ﬁ31ﬁ9 %%nmﬁd. %3%23 4%7%% WRHOWN %1014 WO 3%777
M BORNG BONNN NENEN NSErA wodedised cdedededed ofciciciod odcicieial cicdeicicd cieicdeded edededed edededed . Wedededed

. 0 w0 ) w1
B o8B BonBw wwnde~ wnwoSne anwilo BEfcoco cocos BB« BrBBe coRaal B0l rowdd ~folBo
o Meddieded odedededed dededed dedodededed i el e NN Mioiciciol dededededed doicicin cicicicied ciciciedod
. : . 0
rn..._ %9999 OO~k 77%44 44%%4 : %ﬁ777 7777% %$m77 7%%%7 777%8 8%%5% ' wgglum Do 00ODISIS DeleDveOud
< e R e R R R e R 1o 10 R B RN R R Ct i R T Lo b D T P P L
% 8899.%.. 1000% %109% I o o N A ] 76%.&2 %0998 ~ 4%3 3%111 %0009 00 00 00 b~ I I 4444% MMM MMMMmMm
E icicicied odedededed ededeiod ciciciciaied il M M e e T R e T L o o L B - Pt

T T

. ] » .

2 - 00000 ®WORB wwm : i  cowmwn nnowid oB-vwe Boonn ookl Rex il cocow woidifo voocold
N R I e e e e e L e R I T L A A e A ciciededed edoicieded odedededed edeiel b oy e e e R R e e e e e e T
HIE HR

. 0
= HHON® RN N—m QB oownFw weoaBl oBowr~ Boowold wwewn® Baaan arenme ~ooold 3881818 Bovod
.M e e e i e e e ol irmirdeir e et e et B R T L L C B B P R R
. 0 © Iy
g cwwar B8rrn8 oBBE8 cwnolrr ooBaB BBBE «+8a-n collo® aonBo 0ol88x oBRENE BuBomm
a daiciaial ciciciaedial oicicicied N-A-AS —eoicded Mededeiad cledaioied aidivwd wewhide ededededoicd e eoioiod o

v

B 4%%07 6%55% %%222 2”098 ". 66..%5“ MMM WNOMO e od Pefebabv b= Debofebers

M Wedededed oicicicicd cioicicicd oiaicim— B L o T I P P o P R R A R R ] cledeicim R e T
:

. e
S @ BE 08 Boomd ~ o8 wlwwe onBBc BELEE Bowdl O~ ©©© W wmmm,m
S WSS HGADS 6 s < wadid WA i Fodhmedel dededoiod R ] cleiciciod oicieiaiod

Day.

1904-5.

b ) P

1 T

[
100cccaemanaaa.s

1
2
3
4

O

) ) P
16.cccccnniaaaes

1 D
26. e

]



WATER RESOURCES OF RIO GRANDE BASIN, 18881913

254

Daily gage height, in feet, of Rio Grande near Langtry, Tex., for 1900-1913—Continued,
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RIO GRANDE. 257

Daily discharge, in second-feet, of Rio Grande near Langtry, Tex., for 1900-1913.

Day. | May. | June. | July. | Aug. | Sept. Day. | May. | June. | July. | Aug. | Sept.
- 800.] 1,950 5,360 | 3,600
890 | 2,100 5,040 | 3,080
900 | 2,500 4,00 | 2,470
260 | 2,500 4000 | 2,430
,40 | 5,500 9,260 | 2,350
590 | 3,150 9,390 | 2,170
700 | 2,570 7,730 | 2,070
570 | 2,020 -5,830 | 3,820
440 | 1,370 3,800 | 2,560
470 | 1,200 3,510 | 3,600
1,470 | 3,000 3,610 | 3,180
1,470 | 3,080 3,710 | 2,640
2,890 | 13,300 3,710 | 4,570
180 | 11,600 3,970 | 6,920
3,110 | 11,330 3,010 | 3,290
2,860 [....o...
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1900-1901.
) R 3,710( 1,070 770 610 570) 890 440, 520 1,610 580! 3,450/ 2,080
2 4,600 1,030 770| 610, 560] 890] 440 520 1,610 560, 3,670, 1,830
Baeeennnnn —...] 4,940 1,030 790| 620 560 880| 440] 520/ 1,610, 540, 3,920 1,470
§eoonl 3,980 1,030 770 620 550 870| 440 520, 1,740  530| 3,730 1,340
[ 3PS ve-..| 2,560 990 680 620  550) 4300 520 1,900, 530 3,360 1,280
[ T 3,600 940 680 620 540| 760| 420{ 490 2,000 530/ 3,300 1,210
T eeaaaean 2,750 940 680 540 750 410| 610] 2,120 540 3,250 2,600
| P, , 560) 990 680 540 740 400 580{ 2,210 540/ 3,120( 14,700
L 2,510 1,200, 680 730]  390| 520} 2,350 540 3,080, 5,700
) L1 2,510{ 1,120 680] 720) 390 450 2,190 540 2,920| 3,450
560 940) 680 700 380 4501 2,100 520 2,800 2,420
890, 680 680 380 450/ 1, 500, 2,320 3,280
850, 680 660/ 380! 450 1,840 500 1,910 4,540
850, 680 640] 380| 4500 1,610 890 1,860 4,350
850 680 620, 380| 450 1,870, 1,480 1,860 3,930
8500 680 610 380 450/ 1,790 2,090 1,430 3,600
850/ 680 600/ 330/ 1,200, 1,600, 1,660 1,280 3,240
850 680 580 380/ 1,380| 1,680 1,290/ 1,160/ 2,990
850 680 570 370 1,380 1,300 1,250 1,860, 2810
850] 680, 370 1,3%0{ 1,180 1,190 2,640 5,100
850 530 370 1,380 1,060  700| 2,470 5,170
850/ 680 510/ 370| 1,250 1,060 1,460 2,120 4,430
850] 680) 480, 370 1,400 950/ 1,590 1,840( 3,600
8501 650 470 370 1,500, 860/ 1,6901 2,000 3,600
770 650 460 3700 3,200 680 2,400 1,860 3,380
770 620 460| 370 3,500, 660 2,400 1,360 2,620
770 620 4601 7200 3,160  660| 3,440 1,310 2,280
770) 620) 460 460{ 1,890 660 2,140, 1,140} 1,940
770( 620 460 9200 1,800 600 3,510 1,060{ 1,800
770] 620) 460] 460| 1,860 610, 2,140 820 1,800
....... 620 450(.......| 1,740.......| 2,450 2,600[.......
1,750 2,6100 1,120,  810| 530/ 370| 300 560 1,100| 6,800, 9,600
1,700 2,320 1,120 &10| 570! 480 360 285 440! " 420| 4,750 9,400
1, 1,990 810/ 570] 480 365| 285 4oo| 510/ 3,900/ 8,570
1,460 1,990 970 770 570 480 370 350, 400, 420 3,600 10,860
1,600 1,890 960, 730| 560 470| 370| 1,020, 360 380| 2,970 12,420
1,280 1,710, 950 700] 560 460 370 420, 360! 4201 4,540] 14,700
1,280| 1,710 900) 680 560) 460 365 310 305 600] 4,540| 15,400
1,400 1,530 000 640 560] 460| 360 310] 305 700| 2,810( 22,650
4,5200 1,470 900 590 560 460| 360 310 305 1,870/ 2,550 38,200
2,000| 1,410] 900 610, 560, 460] 365 310, 540 3,180 2 340| 31,650
2,420, 1,300 890 630 550 460 370 310 800 2,340] 23,470
1,700| 1,250| 880 650| 550| 450| 370{ 285 1,160 2,970 2,250| 21,490
[ 1,400( 1,300, 870{ 650] 540 450/ 3,380 285| . 840 10, 6,570 17,650
1,400 1,360 860] 820 540 450 620 380 710 6,300| 10, 13,070
1,130 1,300 830 820 540 450! 2,1201 655 660l 4,550 8,750l 10,

41823°—wsp 358—156——17



258 WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Daily discharge, in second-feet, of Rio Grande near Langtry, Tex., for 1900-1913—Contd,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
830, 80| 530 450 1,990 540 580/ 3,850 7,860] 9,140
830 590| 530 450| 1,090 420 580| 2,430 6,050{ 7,660
0| 610 580 410| 450/ 2,250 900, 2,270 5,070| 6,040
820, 630 530 410] 450 700| 1,270 2,850 5,070 5,350
820 650 520 420| 450 440 1,270| 2,470] 5,310 5,110
820 510 420] 440  400| 1,270 3,300/ 5,110] 10,500
820 610 510 410 410 360 2,870\ 5,050 7,660
820 590 5100 390 360| 360| 520] 5,440 4,690 4,180
820, 570] 50| 390| 320 830| 420 4,750 6,180, 3,170
820 550 520 390 320] 400|  350| 20,800 7,530 2,980
s20| 590 520 39| 315 60|  315| 12,130 9,330, 2,890
820, 640 530 400] 310| 360{ 315 11,810 7,640 2,620
810 400, 305 360 315 12,450 6, 2,440
810 400 305\ 1,090 31513170 6,360 2,530
800 370| 305 1,090 5,170 8,450, 8,630 2,530
800 370|....... 1,090|-- - 7,600] 10,550 ...
TR0l 7% 7% io| Lt 6% Lisol 3000 2300 1360 3380
17200 1,110 7s0] 840 1,410 610, 1,870 2,550 1,620| 5,860
1,480 1, 780 795 1,410] 6lo|  810| 1,730 2,750, 2,600| 4,750
2,740 1,330 770| 795| 1,350 550  730| 1,800 3,340| 2340| 4,590
2,300 1,110] 740 795 1,240 550| 960 3,100 4,080 1,420| 3,250
‘ol D08 713| 78 Dis S0 odo 2s0| 500 Uil £oro
1,170] 1,010, 715| 760| 1,130 540 1,360 3,460 6,030 1,370| 1,780
1070 ’ss0| 720 780 1,080 540| 1,680 2,910/ 6,500 1,130 1,820
1,030 840 720] 660 1,030 540 1,740/ 4,170| 6,600/ 1,130 1,920
1,030 720  660] 980 540 2,920 18,000{ 6,160 1,070 1,880
985| 790 720 2,380| 930 530 1,610 12,500{ 5,530 1,880 1,820
790, 720( 2,340, 90| 530 1,610( 11,160 5,030 2,140/ 1,720
790 780| 2,270 90| 530 1,670 6,100 4,630 1,680 1,820
900 750| 1,970 890  530| 2,530| 3,700 3,430 1,490 2,150
%00 720 1, 845 530| 2,000 3,500 2,080 1,370, 2,520
900, 680 1,570 800 720| 1,730| 3,110 2,780| .1,370| 2,209
900| 680 1,480 500, 90| 1,840| 3,110 2,710| 1,440| 2,180
890| 680l 1,400, 800| 730 1,950\ 2,910 2,520 1,770| 2,230
8900 680] 1,400 730, 1,820 2,910| 2,450 2,630 2,230
g90|  6s0| 1,400 725| 730| 1,820| 2,810| 2,450| 3,090 2,030
sool 680 1,250 725 730 1,690 2,710| 2,450 2,800 1,880
s90| 680 1,200 720| 810| 1,430 2,710| 1,870 2,650| 1,780
880|660 1,100 720 810 1,430 2, 1,540| 2,280 2,460
ss0|  660| 1,100 15| slo| 1,430 2,560 1,410 1,920] 4,260
80| 660 2,200 680l 810\ 1,440 2,560 1,350 1,920| 3,020
850/  660| 1,970 575 850 1,440\ 2,560 1,480 4,750| 3,300
850(  660]-...... 610{ 2,320( 1,450 2,560{ 1,870 4,000\ 3,490
840,  660|....... 720 1,580 1,510 2,560! 2,780 2,310! 5,460
840  660|-...... 720)...%. .. 1,510[... ... 1,800 2,310|-......
040 700| 590 490 450 37| 300 1,200 705 720 1,540
S EEERERENRE
950] 700 575 adss| 440| 375|. 205| aed0| 705| 940 1,540
950|  650| a575| 485 a435| 37| <205 560] 67| 1,070 3,040
900l 650 575| 485|420 340 205 2,320 645 1,070 9,25
S0 i3 5| is| im| si| 20| 560 o3 oraessom
a a,
850 645 aBb65| @480| 495| 4340] a270| 4 950| 645 750| 12,110
850, 645 480 @425 340, 270\a5,940| 595 750 14,950
850  645] 565| 4s0| 425|340 270 4,020 505  750| 47,100
S0 oio 563 4| 40| oio| 20| Laso| ece0| - es0nao00
6 a
810] 640 @565 2480 420| 340] @330/e1,750] 545| 650 96,600
810| 640 565| 480| a405{a1,200] 330 1,190 =630|  600| 56,200
7 640] 565 30| 810 2
~7$ 640| 565  475| 400 3% aggg a 630, 1,070 ggg gzﬁg;g
7 640| a565 ad75| 400 3 630| @700 0
7200 6350 540! 4751 385l a3200 300! 2,860 640! 500 30,170

@ Date of measurement,



RIO GRANDE. 259

Duaily discharge, in second-feet, of Ric"Grande near Langtry, Tex., for 1900-1918—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
635 540 475] @385 320 300| 2,160 790 500| 26,570
635 540 47 385 320/ 300| 2,390 1 a 640 20
620) 540 475 375 320/ 2,400| 2,090, 1,160 740/ 18,170
620 515 @465 375 300] 1,310/a1,600 <980 840| 15,170
620 @515 465 375 @300| 3,840] 1,480 80| 1,02) 13,820
620, 515 460| @375 300 840 6,000 730 980/ 13,2
620/ 510 460 375 300| @ 3,050| 14,200| 980| 1,090 13,520
620 505 455 375 300| 8,460] 14,000, 1,850( 12,920
620  500] @455 375 300| 5,840| 6,400 «820|a1,850| 11,120
620| @495).._ ... 375! 300] 2,350 3,410 760, 1,800{ 10,520
595 495 .. ... a375....... @1,930....... 720] 1,7500__.....
10,000f 1,710/ 1,350, 1,130 1, 7,700 2,700 4,370 25,700 7,520 4,000
9,000 1,640/¢1,550] a 1,930/ 2,100( 3,000(a4,860 6,420 7,050|a 3,540
8,200 1,640 1,550/ - 930] 1,930)¢1,900) 3,130 4,760 4,690 6,230 3,420
6,600(a 1,720 1,550 870{ 1,960 1,890 3,260 4, 4,260 ¢ 6,000, 3,360
6,200{ 1,720{ 1,550] 760 2,190| 1,930| 3,490[ 4,960| 4,220 5,600, 3,420
a5,660] 2,900/¢1,470] a880/a2,190 1,920|¢3,730 5,270, 4,140 5,000 2,940
5,500{ 4,090 1,400 8200 2,280{«2,070| 3,730 6,310 3,520 4,800/ 2,940
5,350143, 750 1,400 850 2,660, 2,130 3,930|¢7,770| 3,520 4,500| 3,600
5,080 3,280 1,400 910 6,690 2,220/ 6, 9,42!# 3,320 4,100 3,850
a4,240( 2,720 1,320 <880|a3,710[ 2,280{22,590| 9,250/ 3,000 4,000|a 9,530
4,110 2,720 1,250 910/ 3,130/@2,240| 2,410, 9,770, 2,800 3,800 22,500
4,050162,440/ @ 1,250) ~9601 3,050| 3,220 3,730/e13,770| 2,730| .3,400 8,150
3,920] 2,2401 1,2101 1,020; 3,170{ 2,240| 4,650| 13,040) 2,600 9,240 7,320
3,6100 2,320(¢1,2101¢1,070; 3,090( 2,260 4,870 16,250 a2,470) ¢ 7,540| 5,640
3,250 2,540 1,210{ 1,070|a3,910f{« 2,280 @ 3,980| 17,730| 2,420 8,050, 5,360
3,030/ 22,4100 1,180/ 1,010; 3,310{ 2,340] 3,950/219,380; 2,380 8,870|a5,360
2,470; 1,150( 1,010( 3,020 2,300 4,220| 18,040/ 2,600 9,980 6,900
2,620 1,150)¢1,010] 2,930 2,250] 4,390 12,930: 3,620, 8,480 6,480
2,690/ ¢1,100, 1,010/a2,830( 2,300|@4,660| 14,000/ @ 3,640/ ¢9,880] 5,21
%2,680] 1,100 1,010 2,960| 22,360 4,670/e12,970| 4,570/ 10,780 4,
2,600, 1,1001 1,210, 3,400 2,360 4,780] 13,100 - 4,850 11,480| 3,
2,5201 1,100/ 1,420 3,140 2,370| 4,690 13,010\ 6,240| *9,530 ¢ 3,670
2,180/ ¢1,200] 2,03042,980] 2,820 4,600| 13,050, 7,540| 7,230 3,450
1,840 1,5 1,930f 2,820fa 2,860| a 5,810[e13, 050| @ 6, 600| = 6, 700 3, 450
1,670 a1,880 2,580 2,780 4,880 12,300 14,700 9,300 « 7,900
1,590 1,830 2,500, 2,710 4,450| 11,910{ 7,460 8,230/ 16,280
1,250/ 1,830| 2,500/22,640] 4,420 9,120 7,300/ 7,800 22,340
a1,250) 1,830122,500] 2,990| 4,190|@7,020| 7,620|a6,3860a22, 030
1,180 1,230|....... 2, 2,790| @ 4,570| 14,600/ a 8,6850| 5,960 10,830
1,110 2,500, 2,640 4,270{ 29,300/ 9,170, 5,160{ 7,980
1,110 1,130)....... 2,180|....... 4,370]....... 8,670] 4,460.......
2,760 3,700| 1,750| 3,650} 1,180 3,670 9,100] 29,680
2,760 3,250 1,820;a3,300f 1,200 3,430| @ 8,260( 25,450
@3,1300 3,030 1,810 3,260 1,270 3,250 8,360,221, 960
4,350 2,920) 1,800| 3,110/ 1,300 3,070; 11,360/ 18,520
5,000/ ¢2,740, 1,790, 3,000, 1,320 2,900 15,460 16,480
4,700, 2,670) 1,780 2,800! 1,340 3,390| 17,770| 13,040
4,550 2,6001 1,770« 2,850| a1, 360| 3,330| 24,310|a11,790
4,300 2,5401 1,770| 2, 1,360 3,760 429,360 10, 680
@4,010{¢2,4101 2,080| 2,680 1,360 a 4,680/ 35,220 9,790
3,770/ 2,310{ 2,160{ 2,510/ 2,160 4,570/ 39,620 8,130
3,650 2,270} 2,860] 2,340|a1,580 a8,460; 57,890| @ 6,520
a3,530| 2,220{ 4,200{a2,130] 1,430 8,250 ¢46, 640/ 6,200
,490/¢2,220| 4,680 1,960 1,350 7,710| 37,470, 5,560
3,210 2,220{ 5,280 1,900] 1,310 090| & 7, 820 @25, 540| 5, 480
3,210, 2,170 5,480f 1,840{a1,310 7,500 19,410, 5,160
2,940 2,030 4,540/e1,840| 1,310 5,100 16,500 4,920
2,940 2,030 3,870/ 1,780 1,340 6, 290,016, 640| @ 4,770
4,3101 1,980/ 3,870| 1,600 1,340 13,410/ 14,330/ 4,280
7,940 1,840] 4,300) 1,590}a 1,340 15,750| 12,020 3,980
a8,540] 1,750/ 5,620{ 1,590 1,300 630| o 2, 950|a17, 810( 10,080/ ¢ 3, 780
8,430, 1,700; 6,050 1,530 1,280 320] 3,080| 18,260; 9,600 3,800
8,000{¢1,610{ 6,050\ 1 470| 1,260 710 3,270| 18,700/ 9,960 3,830
9,080 1,600f 6,050| 1,470/ a1,240) 110 @ 3,470} 17,050, 13,930] 4,010
10,700| 1,590} 5,760 1,470 1,290 ,800| 16, 450 19,080| 4,040
@9,300/21,580! 5,380'a1,410' 1,340 070" 3, 540'a17,350'al18, 730l 6 3,910

a Date of measurement,



260 WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913.

Daily discharge, in second-feet, of Rio Grande near Langtry, Tex., for 1900~1913—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1905-6.
1,580 650 20,340, 4,290
1,490 150| 22,220, 4,590
1,490 040 25, 450| @ 4, 490
a 1,490 040( 26,930, 4,250
1, 490) 050(a34, 460 4, 250
1,580 800| 32,170|.......
2,600 2,010 2,370 1,430 1,080 3,480, 3,740 6,450 5,790 4,930
2,170 1,880] 2,040| 21,390/ 21,020 3,340 4,320/ 6,760 a5,550| 6,
2,170/ 21,860 a 1,840 1,420 1,020 3,170 4,090 6,760 5,140 8, 160
2,170| 1,870 1,840 1,440| 1,150 3,170 4,430, 6,400 4,820/ 8 390
2,030{ 1,840 1,760 1,430 1,440, 3,110, 5,010 6,030 5,030 9,530
2,030 1,830 1,760 1,420/21,540| 3,060 5,240 5,960| 5,240/ 11,300
1,930( 2 1,830/ 1,600{ 1,440 1,620 2,940 5,470( 5,740 5,030| 10,590
1,910{ 1,850 1,550 1,410{ 1,630, 2,800a5,750fa 5,670 a 4,720(¢10, 430
1,810] 1,860 1,550 1,330 1,610{ 2,720| 5,950 5,560 4,200 11,330
a1,860] 1,8%0| 1,580 1,350, 1,580 2,700 6,350| 5,540 4,120| 14,020
2,190 1,890/ 1,570/ @ 1,320| @ 1,590! 2 3,000| 2 6,300/ 5,520| 4,040 15,610
3,080 1,940 1,580 1,330 1,600] 3,070/ 5,930 5,680|a4,040| 12,830
2,840 1,950 1,580 1,350 1,600| 2,950/ 5,660 5,770 3,970|=8,320
@2,760( 1,960/1,580] 1,370{ 1,510{ 2,910/ 5,660|5,550| 3,970 7,320
2,700| 1,930, 1,550/ 1,390|a1,430] 2,950(a5,660 5,630 3,970|a7,020
2,650 1,930 1,550| 1,390 1,390|=2,900| 5,660 5,704,260 6,820
22,550 1,930|a1550] 1,390 1,290, 2,650 5,790 5,700| 3,470 7,670
2,590 1,900 1,530] 1,430/e1,290| 2,550{ 26,760/ a5,750) 3,180 7,240
2,550| @ 1,880 1,520{ 1,430, 1,280 2,550/, 6,530] 5,750/ 2,800/ 8,240
2,420 1,890 1,500 1,360 1,270/2 3,030 6,450| 5,660 2,700/a16,060
2,330| 1,850/¢1,400] 1,210 1,290 3,080| 6,410 5,620|¢2,210f 13,610
2,330{ 1,860, 1,510 1,2101 1,250 2,740/47,150 5,530 2,220/ 13,700
2,280| 1,870 1,530 1,140{a 1,240, 2,660 6,260 5,390 2,140|all,400
2,240/ e 1,950 1,550, 1,140 1,340|*2,580| &,860, 5,570|22,150| 9,540
2,240 2,050/ e1,570] 1,100 1,750/ 2,740 5,610/45,570| 2,150 9,690
2,240| 2,080 2,200 2,900, 5,660 5,660\ 6,080/ 9,060
2,240/ 2,010 2,500| 2,780/ @5,860{ 5,390, 5,240/ a8,910
2,240/ 2 2,010 2,810/ 22,730 5,860/ 6,250/ 5,030 9,120
22,240/ 2,080 3,180 2,810 5,810/ 5,570 4,820 8,820
2,140 2,850 3,330/ 2,970/ 5,810(a5,750| 4,820 8,120
2,090| 2,780 00f....... 3,050|....... 5,790 4,820.......
3,040| 2,1701,330(a 1,210 895/ 2,210 650/ 7,010/ 9,740
«8,150| e 2,110; 1,320 1,210 950 22,330/ 22,150 @620, 5,530} 17,920
17,360f 2,100{ 1,320{ 1,160/1,280 2,3 2,540 620{ @ 4, 700,021, 870
10,610{ 2,090 1,310 1,160/ 1,280| 2,330 2,370/  620| 4,000f 20,940
3 1,960/ ¢1,300{a1,060{ 1,230] 2,080 2,100 570, 3,800| 18,200
7,670| 1,950 1,310 1,050 1,230 1,920e1,730|  470| 11,060 20,570
7,110{a1,940| 1,280 1,050 1,080l 670 1,690]@9,290/al4, 870 ¢18, 560
6,690] 1,940] 1,280 1,040(c1,080| 1,460 1,670/ 2,000 10,250 15,780
a6,560 1,800 1,330| 1,040, 1,080 1,390| 1,610 1,620 8,570/ 11,140
6,560 1,830{a1,340] 990, 985 1,320 1,530 1,510{ 8,150, 9,680
22,350 10,100| 6,260(@1,840| 1,460| 940  985|c1,460/a 1,450/ 1,400{ 8,150( 49,730
. 7,680 5,880| 1,830 1,420/ 1,050(21,030] 1,220 1,250| @ 970/e17,520 13,630
2,1201 6,390/ 25,680 1,820/ 1,340 1,090 985 1,040 1,123 860| 27,570 12,770
2,050/ a 5,820 5,230 1,820(a1,210{21,000] 1,260 930 1,1 755| 30,700| 11,/
2,120| 5,150 4,760/¢1,810/ 1,210| 1,000 1,120) 820/ 1,180  655/a21,990] & 9,300
4,400 1,810 1,210{ 960 1,450,@1,700| 1,080 «605| 13,080 7,560
4,300/ 24,160, 1,680 1,210{ 1,000{ 1,540f 1,940 970) 565 10,540{ 6,390
2,350/ 4,080 3,090 1,680 1,260 960 2,200 1,860 800] 600 9,270' 5,380
2,420 3,980, 3,720/@1,680 1,450 920 1,810/¢1,630 a 755 640| 7,840 @ 4,570
2,2100 3,770, 3,640 1,680(21450] a910{a1,340 1,530| 745 @680/ a 6,410 4,010
21,0400 3,670,23,200| 1,680 1,370 970 960 1,520 730 4,130 6,290 3,560
2,120 23,460, 3,290 1,680 1,370 945 875 1,510 700 1,970 6,320, 3,110
3,220] 2,8501e1,620| 1,450] 965| 875/« 1,500/ 675 1,120] 6,350 2,880
3,150 2,850, 1,560 1,450( ©940| a820| 1,490 3,060, 4,870 6,390 2,700
080{=2,850 1,550 1,450{ 940  780| 1,480 2,400 @ 7,450\ 7,770 2,520
3,010 2,660f 1,550( 1,370 940/ 760/ 1,470/ 1,950{ 5,070 9,120 2,280
2,940 ‘2,660 1,480 «1,280] 895 @790 1,360|@1,170| 4,020a7,860|a 2,220
,800 2,460[e1,420 1,280 895  930|21,360, 1,230\ 4,320( 7,860| 2,100
3,150(22 460 1,420 1,280 @895 1,140 1,360| ~ 955/a8,800| 8,460 1,980
3,290| 2,280 1,420....... 895 2,100{ 1,360 7,680 8,740| 1,860
2,6600.... ... 2,1000 1,320i....... 895...0 ... 1,410l ... 7,3100 9,440l.. ... .

a Date of measurement. -
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Daily discharge, in second-feet, of Rio Grande near Langtry, Tex., for 1900-1918—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1908-9.
| S 1,710 710 695 710 695 575 540 380 4,780{ 3,580 6,950 3,360
2ot al,560| a760| @675 @660 @685 adBs| a510) 380| a4, 490| 23,860, 7,060 a3,340
| O , 540 760 675 660 685 565 510, 380| 4,710 3,950| 7,700 3,480
4o 1,490 760 675 695 685 570) 510 990| 4,260 3,860 9,420f 15,800
Boeeeeeanan 1,430 765 675 695| 685{- 570 510 1,790 3,710| 3,580| 8,470 15,240
6.l 1,410 765 670 730 655 570 505| a1,600| @3,150| 3,490 8,660lall,030
R al. 490 765 @670 a770| a630| @575 a505| 1,480| 2,950{ 3,680| a8,860{ 7,900
8 i 1, 760 670 730 630 550 485| 1,320| 2,880| 24,950 8,210 6,620
9 1,310 760 670) 655 630 550 485 1,170{ 3,000( 11,530/ 7,320f 5,900
100 ceiiaann.. 1,240, @755 670 655 625 550 485| a1,090| 3,030 13,750, 5,990 5,330
L5 R 1,170] 750 670| 655 625 545 465 1,060 2,930| 14.170( 6,140{ 4,330
120 ... a1, 140 750( @670| @655 a625 545 465 1,140 2,930(al6,510| a7,190 3,620
18 , 140 750] 660) 670 625] ab45) 465 1,410 3,120( 15,800 7, 690f a4, 760
b L S, 1,110] @750, 660) 670, 650 545 430| ¢1,380| 2,640| 15 520 7,520 6,410
5. i 1,110} 750 660 670 630 545 425{ 1,180| ¢1,960| 12,790 6,700 6,810
160, a1,070, 750, 665| 670 630] 550 525 1,030 1,410| a9,650| a8,680| 9,060
17 1,070 7451 a665 670] a630| @550 a420{ 1,710 2,090, 9,500 8,800[10,380
18 i, 1,070 745 665] @670 655 545 415| a2,220; 4,830 7,990 9,320| 12,880
FT R 1,070{ e745| 670  675|  655| 535|  410| 2,600| a4,920( 6,600 12,160( 12,880
200, a1,030] 740] 670] 680 655 530|  405| 3,060| 4,880| a6,200| 12,410 H,850
2l 970 730! 670 485 @635 500 385! 38,4300 5,230 5,790(a12,030/e10,840
220 950) 720{ @670 690 630| o445 @380] 3,710| 4,490 5,650, 9,310 9,500
- SO 885 @710 670 @695 630] 445 380 a4,100| a4, 550 5,920/ 7,540| 7,750
2 a825 710] 670 700 630 440 380 4,210{ 4,970 6,060| @6,150| 7,350
25 e, 825 710] 670) 705 @630, 435 385| 4, 5,400| ¢5,370) 5,150| a7, 090
T S s25 715  670]  710| 620 430  385| 4,540| 5,290| 4,990 4,580| 6,440
Y 815 a715 670 715 605 430 @385 4, 24,670 5,520| 4,580 a5, 780
b T o805 715 a715 a4l5|  385| a4, 760| 4,490| @6,300| e4,720{ 5,410
20, ... 785| 7200 715 420 390 4,760 4,220/ 5,760] 4,080 4,780
30 e 765 7200 670 425 390 4,660, 3,680{ 6,080 3, 4,280
Bloiiciiiaiaiis aB75(. - 670 4301....... 4,560|- ... 6,190 3,380[.......
1909-10, -
| SO, 3,850/ 1,400 810! a5,850| 1,380|  795| 1,440 1,680| ¢2,8370)
2 a3,280| al,3 a850| 5,030 ¢1,300| e815] e1,470] 1,680 2,240
B, 2,040 1,280 900 3,830 1,300] 815/ 1,540| a1,730| 2,110]
4o 2,680 1,270] 900 2,770/ 1,240 790, 1,580 2,110/ 1,850
Bt 2,510, 1,200] 905 2,230 1,240 790| 1,650 2,490/ 1,660)
Beeeneannnn. 2,510, 1,180  905| @2,100{ 1,240 790 1,760 2,870| 2,099
SO @2,330] @1,170| @910] 2,030| @1,180 a770| al,760| a4,000 1,670
8 e ,140] 1,100 905 1,970] 1,180 760| 1,880{ 4,050 1,490
L T 2,140 1,090 900 1,840] 1,180 750 1,940, 4,190] 1,400
0.l 1,960, 1,080 805 21,840} 1,160 2,360, 3,900 ¢1,030!
1) S a1,960| ¢1,070] 890| 1,710| a1,140| a680| a1,580( 3, 990
12, . 1,850/ 1,060, 890| 1, 1,140 - 680 1,530 @3,970| 990
S F R, 1,740 1,050| 890| 1,610| 1,140 670| 1,330 4,170] 845
Mool 1,710| 1,040 890 21,690 1,080, 670| 1,330| 4,360 805
Wi, 1,650 41,0301  865| 1,730] al,020| @660 a1,230] 4,460 770
16 e 1,600 1,010 a840| 1,810( 1,020 620| 1,230f a4,750| 605
i SO 1,560, 985| 855 1,780 1,020 580/ 1,190 5, 960|
18 , 540 985, 870 1,700 1,020 660| 1,190 4, 995/
9. 1, 500, 985| 870 @1,700 a975| e1,100( " 1,190] 4,670 920)
200 ieianns a1,440 <985! 870 1,560 925 1,240 1,190| a5,020| ¢1,510
21 .. 1, 440] 975 870 1,190{ 3,950{ 1,730
22 e, 1,440 965 @870, 1,200, 3,950, 1,210
230, 1,440 950 870 21,200 4,140 1,090
Ul al,440( @940, 870 1,200 a4,140! 930
25 . 1,440, 875 870 1,520 4,140, 890
26 1,430 835 850 1,620 4,240, 1,440;
7S 1,430 825 850 @1,830 4,340/ 5,210
b O @1,420, 0820 835 1,880 4,220 7,540
29 et 1,420, 830 835 1,730 3,870| 4,240
E IR 1,410 805/ 835 1,680( ¢3,630| 4,240
Bliieiieaiannns 1,400{-...... 7,100 1,350(....... 1,400{....... ;1300 ...
1910-11. )
) D 2,210 610 585 500, @460 - 655 1,270{ 4,790
2 a],440] a600| @555 @480 460 e610] @655/ 1,000 a4, 130
. T ,320 600 555 490 460, 610) 655| . o760 4,930 3
[ T 1,240 600 575 485| 460/  610] 625 700| 4,160 3
[ P 1, 200! 620) 575 495 460 610 585 645! 3,020! 3

@ Date of measurement.
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Daily discharge, in second-feet, of Rio Grande near Langtry, Tez., for 1900-1918—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. }&pr. May. | June. | July. | Aug. | Sept.

1010-11.

a590 575 490| ad60| @555 a570) 585 2,350| 3,360| 9,120( 24,860
610i @575 480 455 555 585 555| a2,350, 113 610| 27,570] 4,740
610] 575 4 455 530, 600( a555 2,280 5 100| 6,660, 6,320
580 575 480 455 505 580) 555 2,280 6 4801 5,950 9,840

a570) 580) 480 o455 ab30] ab65 555 2 350 8 430| 5,340{ 8,510

570 @580 485 455 530) 565 550{ 2,350] a6, 880| a4, 470! a7,530
571 580 ad85 450 505 530| a780| a2,700| 7,920 4,220{ 6,370
575 5801 485 450) 505 545 690( 2,810\ 8,790 3,970] 5,460
a575 5801 485 445 480 @560 2,310 4,760| 15,560 3,890| 5,550
600] @570 490 @440; @505 515| 16,720| 6,610| 12,780 a3, 630| a5, 830

500| 570] a400] 440|  485|  515/a33,1000a12,900( 10,510 3,330 5,710
580, 580] 490, 440| 485 500 17,100| 12,340| 7,510 2,870 4,730
a580] 565| 490 85| 510|  470e15,230| 9.810| 9,110 2,570{ 3,940
500 565  480| a1,060|  530| @455 9,490 7,570| 8,580( 22,200\ 3,470
50|  555| 80| 975 a510| 460 6,300 6,540 9,240 1,970| a2,980

s75| 50|  480| 1,000{ 465| 460 4,540 6,820[a10,950| 1,910 2,380
575 545|475 a960| 460,  460| 3,750 6,820| 10,140 1,910 2,180
a575| a535| 470|880 475 ad60| 4,640| a8, 400| 13,130 1,740 3,310
575|  535| ad65|  880| @d90] 460 4,510 6200013, 200| a1, 450| a4, 220
500 535| 465 a810| 405  490| 4,510 5,610 10,380| 1,450

590 525 465 810|. 500 a1,970| a4,260| 4,880 11,410| 1,750 2,720
a595 520 465| 755 505| 2,150| 5,940| e4,290| 11,9801 1,930} e5, 000
585 a520| @465 725 a510] a4,140{ 6,840 4,160/ell,590] 27,100 4,140

)

5850 520 510| 2,600, 6,190/ 3,880 9, 3,950| 3
585 520 600| 1,600 9,160/ 3,610{ 9,800/ 3,160 3,710
....... 520 655...-...| o1,960]......| 11,990 3,750[..." ..
4,280 2,330| 1,730 1,610{ 890 865 1,220{ 4,510|" 3,970 1,070| 12,070
4,210| o2, 330| al, 50| ol,610| a885| 1,120 el,220| a4, 600 03,890 1,070/a17,520

»640| a4 210| 2,960/ 1,580 1,570| 880| 1,450 1,150\ 5,020| 3,750 2,010

2,5%0| 4,2200 2,260 1,580 1,670, 875| 1,450, 1,120 4,830, 3,710|2,570| 18,190
2,380 4,330 2,260 1, 1,570 87| 1, 1,060] 4,850 3,670 2,730e13, 650
02,2400 4,240 2,340(a1,580] 1,500 870| 1,270, @965 64,780 3,520 2,650| 15600
2,150 4,330 2,340 1,910(a1,350| a865a7,600 5,360 3,480 2, 440| 19,500
2590/ ad.a20| 2,270, 1,990 1,310| 860 1,210] 890, b5,360| a3, 280| 22, 580| 11,940
| 6,110 4,380 2,150| 2, 73000 835|a1,090] 865 5,830 3,020 2,290/a13,650
a4 260 4,350 2,140 2,150| 1,300] 30| 1,090, 790 6,760 2890 1,640 8,550
| 3,430 4,320 2,190{a2,130| 1,300] 825" 1,090| a660| 8,260 2,700 1,710] 6,750
: a2]310| 2,010{a1,200| 2800\ 1,050 1,460|a9,080|a2,700(a1,640| 7,400

2,200 1,960| 1,200 790| @930, 1,790| 10,160, 3,430 1,480|a19,
2,030 1,900| 1,280 775| 930 2,970 11,110{ 2,540 1,190| 23,970
1,920{«1,900| 1,280 760/ 1,030 3,040 11,350| 2,290 2,400| 16,720
1,920 1,740{a1,270] a750| 1,160/ 2,820| 11,470| 1,970|2,190[a21,490
1,980 1,700 1,230 750 1,440 3,120/a11,350|1,930| 2,040{ 20,710
1,990, 1,730| 1,230  715|a 1,820/ 3,500| 10,990| 1,770| 2,240| 18,520
1,990 1,680 1,190 700/ 1,820 3,360| 10,700| 1,850, 2, 340|a24, 620
21,950/a1,620{ 1,160, 685 1,880, 3,570/a10,200f 2,050|a 5,520 21,400
1,950 1,610/ 01,080 @665 1,930 a3,770| 9,690 1,770 8,380] 12,460
1,940 1,650 1,080  720| a1,960| 3,650 9,210|a2,030| 12,600, 8,940
1,940 1,500 1,110 720 2,020 3,690| 8,130 2;210/a14,920{a 7,080

820ja1,940| 1,580 1,080 a775 2,020 e3,6940/a6,950 2,210/ 12,980 6,110
1,870;a 1,530 1,020 775 1,960f 4,210| 5,910|a 1,540 19,320 5 570

1,860| 1,560 @955 845| 1,600 4,480| 5,390| 1,660 14,850 4,820
1,840/ 1,560 955 1,050|a1,620| 4,650|a 4,880 1 660 619 000) '14 180
580| @ 1,890| a1, 560 925 aI 000] 1,370|a4,710| 4,700 1 780} 11,860 3 880
1,830/ 1,570 895 970 1,270| 4,510 4,320 al 950 11 3501 3 580
1,780 1,570[....... 970 1,220 4,510| 4,040 I 820 lO 840 3 280
1,780 1,570|....... 940]....... 4,510|....... l 750 10 160

1,2000 1,470] 865 2,200| 1,180| e810[ 1,130{ 2,020 1,450/ 1,130
21)350{a1,350| o875{al,860{a1,080|  780|a1,240|a 1,300 a1, 230| a 4,530
1,260 1,310| 900 1,780| 1,050| 740 1,130 1,470 1,110/ 2,080
1,210 1,3100 850 1,700 1,020/25,160 1,740 2,230 885 3,630

1,020

1

1

1,200 1,300( 875 1,700 2,190| 1,040 1,620 940, 1,580
21,270|a1,260| 2900]a 4,210
1,270( 1,260 985 3,890j
1,200 1,260 985 3,690 1 L Y

1,320 1,2200 985| 3,280 935 1,310 2,020 1,200 810, 10,710
1,350'a1,170! a985la2)570! «845'a1170! 1,480' 1,160 740 11,810

a Date of measurement,

020( 1,970/¢1,320| 1,620/ 1,310|a4,730
,32001 590] 2,56001 390'11 150 4730
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Daily discharge, in. second-feet, of Rio Grande near Langtry, Tex., for 1900-1918—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13.
R a7,100{¢1,280|¢1,400| 1,170, 970 2,560 810 1,270\ 3,720|¢1,160|  740|all,530
2. 5, 1,270| 1,400 1,120, 985 2,560 775 1,500/ 3,130/ 1,160, 705/ 6,740
FE I 4,350 1,230{ 1,420 1,120  985| 2,550|  705| 1,270 2,070/ 1,120 @740| 6,320
oo, 3,910| 1,220] 1,420 1,120 ©970|a2,400| «740| 1,740/ 1,610( 1,040 820 5,890
1., a3,250{¢1,200| 1,400{c1,060] 970| 2,350 700/a1,830| 1,230 965 1,360|a 4,740
16, ccieicanaa.s 3,290| 1,200{¢1,350| 1,060| 1,010\ 2,140 675 1,720(¢1,000( «845 1,660| 4,200
[ AR, 2,990 1,140| 1,300 1,060| 1,210] 2,090| 665 1,460 1,760  840| 1,400 3,760
180 iieiiiaennn 2,760/ 1,140| 1,300 1,060 5,280 1,040| @640 1,350 2,420|  835|a1,200 3,140
19, ... 22,530 1,390 1,300| 1,030|a4,180(c1,940] 625/21,190| 4,120 a830| 1,450 a 2,800
L SO 2,380| a1,750{ ¢ 1,490|a 1,000 3,780| 1,840 670 1,240/e8,410|  830| 1,510 2,640
1 U 2,350 1,440 1,960 - 90| 3,780 1,740 670 1,370 2,300,  830] 1,200 2,300
2. 2,250] 1,240/ 2,020 980| 3,490 1,690, 625 1,340/ 2,200|  830|¢2,820 1,960
B 2,100{ 1,230| 2,030| 970/ 3,190| 1,580| 850/a1,230| 2,100, 830| 2,380 1,880
TR ...|21,950{a1)230| 2,030 2960 2,800/a1,530| 1,215 1,160 2,910( @770| 2,060{al 880
25 ieaains 1,900 1,200( 1,880 960|22,700| 1,490 1,170 1,310[=3,370| 70| 2,230, 2,020
1,220(a1,720  960| 2,520( 1,400| 1,080 1,450 3,280| 1,390 1,80¢| 2,440
1,220 1,740 910| 2,460/ 1,320(a1,260 1,480/ 3,450, &30 1,600|e 1,550
1,180{¢ 1,600 @875 2,280{a1,320 990« 1,380{a2,590| ¢ 1,310| 1,56¢| 1,620
1,180 1,550|  875|...-... 280 900| 1,280 2,590, 850| 1,330 1,270
1,240( 1,470  875|....... 1,200 855/ 1,170 4,380  810| 1,200| 2,390
- 1,470  875(....... 1,200|....... 1,100]..."...|«2,480] 1,060]..."...
~ e Date of measurement.
Monthly discharge of Rio Grande near Langtry, Tex., for 1900-1913.
Discharge in second- Discharge in second-
feet. Run-off feet. Run-off
Month. (tg(t,ari in Month. (tg(t;(le in
Maxi- | Mini- feet). Maxi- | Mini- feet).
mum. | mum, | Mean. mum. | mum, | Mean
1900. 1902-3.
May........... 4,100 320 | 1,008 61,970 || October....... 3,900 | 1,080 | 1,948 | 119,782
June._-_....... 2160 800 | 1,994 | 118,640 || November. .... 2,740 815 | 1,190 0, 800
July. ...l 13,300 | 1,200 [ 5,033 | 309,390 || December.....| 1,330 780 | 917 | 56,370
August.._..... 21,680 | 2,860 | 7,976 490,425 || January....... 780 660 711 , 696
September.....| 13,200 | 2,070 | 3,867 230,102 || February. 2,340 660 | 1,277 70, 939
arch.. .4 1,700 575 960 59,038
Theperiod.|........[-.cccoceloennenn. 1,210,000 || April.. | 2320 530 738 43,014
ay. 2,920 650 | 1,507 92, 688

1900-1901. June. 18,000 | 1,510 | 3,993 237,600
October.......| 7,780 | 1,190 | 2,915 | 179,936 || July... 6,600 | 1,350 | 3,383 | 207,987
November. ... 1,290 770 903 53,732 || August_.......| 4,750 [ 1,070 | 1,983 | 121,004
December.....| 770 620 678 41,690 || September.....| 5,860 | 1,720 | 2,922 | 173,871
January....... 620 570 600 36, 893
February...... 920 520 599 33,263 The year.| 18,000 530 | 1,790 | 1,300,000
March......... 890 450 627 38,559
April.......... 920 370 425 ,309 1903-4.

Feeinnnnnnn 3,500 450 | 1,163 71,524 || October....... 960 | 3,134 | 192,674
June........... 2,350 600 | 1,465 87,174 || November. 700 811 48,278
July......o.... 3,510 500 | 1,314 , 767 || December. 595 642 39,501
Auvgust........ 3,920 820 | 2,306 495 550 33,798
Seplember..... 14,700 | 1,210 | 3,418 ggg 3(7}2 : 2, g&lag

The year.| 14,700 370 | 1,370 300 | 369 21,047
270 | 1,182 72,654
1901-2, 560 | 2,805 | 166,889
October.......| 51201 1,100 | 1, 545 744 45,729
November.....| 2,610 930 | 1,367 81,322 || August,. 1,850 500 887 54,565
December . 1,120 800 875 53,772 || September.....[132,000 | 1,180 | 27,304 | 1,624,700
550 663 40, 760
510 542 30,089 The year.|132, 000 270 | 3,280 | 2,350,000
370 435 26,717
3056 611 36,367 1904-5. -
285 544 33,451 || October....... 5, 13,194 | 811,239
305 745 44,301 || November 1,810 | 4,056 | 241,369
380 | 4,964 305,216 || December 1,110 | 2,213 136,066

gus 2,250 | 5,672 | 348,734 || January... 1,100 | 1,296 79,716

September. .. .. 2,440 | 11,160 | 664,046 || February.. 760 | 1,181 65,574
March. . 3 1,030 | 2,854 | 175,477

The year.| 38,200 285 | 2,460 | 1,780,000 || April.. )| 7,700 | 1,800 | 2,530 | 150,526
May...........| 6,530 2,410} 4,150 | 255,174
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Monthly discharge of Rio Grande near Langtry, Tex., for 1900-1913—Continued.

Discharge in second- Discharge in second-
feet. (Run_loﬁ eet. (Runioﬁ
total in total in
Month. - ) ‘acre- Month. - i ‘acTe-
| M | 5 | k|| 5
1904-5.
June....... ...l 29,300 | 4,370 {11,572 | 638,602 1,400 | 1,890 | 116,931
July. .. 200 25,700 | 2,380 | 5,852 | 359,841 805 | 1,086 , 666
August, 1100 11,480 | 3,400 | 7,017 | 431,464 810 | 1,073 ;930
September.....| 22,500 | 2,940 | 7,337 | 436,007 1,350 | 1,091 | 122,420
795 | 1,055 | 58,572
The year .| 29,300 | 760 | 5,270 | 3,830,000 580 | 1,024 62,965
1,190 | 1,514 | - 90,089
1905-6. : ) )
October. .. .... 11,580 | 2,200 | 4,806 | 295,517 1:232 ?1*: 8723 ﬁg: ;gg
November..... ,880 | 1,260 | 3,545 210,942 10 980 140,
December-. . ... 10,700 | 2,760 | 5,227 | 321,382 610 | 2, = 40,172
January.......| 3,700 | 1,490 | 2,132 | 131,107 1 510 59 52,700
Febrgary ...... 6, ggg }, :74(5)8 3,763 %2508, ggg ,080 | 2,741 | 163,081
ch....... . 3 2,044
April.. 102700 30350 | 1,180 | 1,455 | 86,558 510 | 1,760 | 1,280,000
ay........ 0 5320 | L0 3 203,187
e | 2 | ) o
Yenaieaennns October. ... 2,210 6| 923| 56,727
Augast 1 57,800 | 8200 | 22)200 | 1,305,044 || Nowembor. 2| T610| 00| 58| of o6
September.....| 29,680 | 3,780 | R,588 | 511,002 igg 34,264
4
The year .| 57,890 | 1,180 | 6,010 | 4,380,000 622 ?,3;5%
1906-7. 533 | 32,767
October........ 5,000 | 1,770 | 2,762 | 169,845 869 | 51,709
November. ... 2,190 | 1,830 | 1,081 | 117,878 5,579 | 343,041
December..... 3,080 | LRI0| 2,310 142,056 5,190 308,
January.......| 2,850 | 1,830 | 1077 | 121,587 8613 | 529,587
February. ... 2,370 | 1,490 | 1,631 ) 585 4,810 | 205,735
March 1,100 | 1,312 | 80,668 4,567 | 271,735
1,020 | 1,628 , 853
2,550 | 2,908 | 178,790 2,780 | 2,020,000
3,740 | 5,701 9,
2930 | o706 | 582902 || Qctober. ... 7,780 | 2,150 | 5,028 | 309,183
November. 4,470 %v‘;,% g, "I)'g'; 2%,602
126, 506
The year .| 16,060 | 1,020 { 3,4¢0 | 2,530,000 1; 530 1:732 1061 473
1907-8. 895 | 1,252 ) 020
1,80 | 3,106 665 82| 50,866
2,800 | 5,401 865 | 1,624 | 96,664
2,100 | 5,162 660 | 2,682 | 164,906
1,320 | 1,753 4,000 | 7,320 | 436125
1,210 | 1,332 1,540 | 2j542 136,278
895 1,070 | 6,131 | 376,978
’ggg },ég; 3,280 | 13,052 | 776,668
675 | 1,449 660 | 4,000 | 2,590,000
470 | 2,659 2 LA
10,1
Do | 0% | s | .
? 4 4 October. ......| 8,730 | 1,560 | 3,944 | 242,499
The year .| 30,700 470 ,(7;358 i’éi‘)g Hg giliggsl’
omlég?r& o 470 | 875 | 1,095 | 67,320
------- 280 | 850 | 1,884 | 104,658
Desember- 0 0| L0 BT 1mee
January ., 632 '160 | 740 | 1,483 | 01,180
ﬁg‘;ﬁ%ﬁry 21 5 410 | 1,000 | 2,525 [ 150,
ch. .. 2,480 | 770 | 1,184 | 72,823
April.. 0 '820 | 705 | 1,336 | 82,165
X 1;'“5; | BT 310 11,810 | 1,130 | 4,257 | 247,378
July. .. 116,510 | 3,490 | 7,567 | 465,302
ugust. 1240 | eso| 74 456,714 The year.| 11,810 625 | 1,950 | 1,410,000
September.....| 15,800 | 3,340 | 7,673 | 456,505
The year....| 16,510 | 380 | .2,810 | 2,050,000
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RIO GRANDE NEAR DEVILS RIVER, TEX.

Location.—One mile below the mouth of Devils River and the town of the same
name.

Records available.—May 1, 1900, to September 30, 1913.

Drainage area.—Not measured.

Gage.—Inclined staff.

Channel.—Shifting greatly and subject to overflow for a distance of 500 feet.

Discharge measurements.—Made from car and cable. .

Floods.—The lower Rio Grande is subject to severe floods. The highest on record

. occurred April 6, 1900, and reached a stage of 36.5 feet.

Diversions.—No data.

Accuracy.—Owing to the shifting channel, discharge measurements are made very
frequently and the estimates of daily discharge based almost directly on these
meagurements.

Cooperation.—Station maintained by the United States section of the International
Water Commission, by whom the records are furnished.

Discharge measurements of Rio Grande near Devils River, Tex., in 1900-1913.

Gage Dis- Gage Dis- G Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet, | Sec.-ft. Feet.. | Seec.-ft. Feet. | Sec.ft.
4.90 5,586 || Jan. 3.65 2,309 || Oct. 3.95 2,787
300| 3,303 3.65| 232 || £20 | 3,600
4,45 5,062 3.60 2,287 3.70 2,550
42| 4058 360 | 2,260 3.80 | 2,628
3.90 | 3,543 3.60 | 2228 4.00| 3009
4.60 5,101 3.50 2,161 || Nov. 4.45 4,237
4.10 3,930 || Feb. 3.50 2,120 4.20 3,674
4.10 3,725 3.50 2,116 4.35 3,902
370 | 2,8% 3.60 | 2,241 460 | 4,630
£70| 298 3.60 | 2,230 £70| 4995
£20| 3848 3.60 | 2,212 £40| 4188
440 | 5009 3.85 | 2,673 410 | 3,541
6.40 | 10,478 || Mar. 3.75| 2,487 390 | 2,958
4,90 3.70 2,373 || Dec. 4,00 3,351
5.55 | 7,602 3.60 | 2,205 3.8 | 2,885
5.90 9,151 3. 50 2,071 3.70 2,598
6.70 | 10,917 3.45 2,000
6.45 | 10 340 | 1,916
7.75 | 140735 3.20 | 1616 || Jan. 3.5 | 2,15
6.10 8,854 3.20 1,640 3.9 2,944
6.00 8,971 3.30 1,766 3.8 2, 591
5.25 6,653 3.30 1,755 3.7 2,147
5.20 6, 205 3.40 1,955 3.5 2,107
4.75 5,277 3.35 1,805 3.5 1,955
8.50 { 18,012 3.70 2,065 3.5 1,865
4,30 4,26 3.70 2,016 || Feb. 3.5 1,943
5.30 6,643 3.95 2,630 3.5 2,034
4,50 4.05 2,987 3.5 2,048
7.60 { 13,457 4.25 3,402 3.5 2,071
5.80 552 4,00 2,980 3.5 2,172
5.00 3.50 2,352 3.5 2,037
4.70 330 | 17947 || Mar. 34 | 18%
5,00 3.20 1,769 3.3 1,697
5.00 3.30 | 208 33 | 1,502
470 320 | 71804 33 | 17186,
4.50 5.00 5,593 3.3 1,672
4.25 4. 50 4,817 3.2 1,579
2 470 5403 325 | 1622
4,05 450 | 5102 31 | 1,496
4,00 400 2858 | Apr. 31 | 1438
3.95 4.55 | 4187 3.1 | 1,405
3.85 3.80 2,612 3.1 1,379
3.80 3.80 2,615 4.6 4,393
3.75 4,80 4,716 3.25 1,488
3.75 5.20 6,157 3.1 1,253
3.75 6.15| 9,113 || May 31 | 1243
3.70 4.20 3,425 3.4 1,671
3.65 2,348 || Oct. 4........ 4.00 3,075 3.2 1,379
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Discharge measurements of Rio Grande near Devils River, Tex., in 1900-1913—Contd.

Gage Dis- Gage Dis- Gage | Dis-
Date. heig%lt. charge. Date. height. | charge. Date. height. | charge.
Feet. | Secft. 1903, Feet. | Sec.ft. 1904, Feet. Sec.%’{t’.
3.3 1,558 || May 11 4. 2,574 | May 17 3.4 1,308
3.95 2,654 .l 425 2,723 21 3.3 1,189
3.4 1,600 4,65 3,380 4.4 2, 885
3.3 1,426 4.3 2,744 4.8 3,803
3.4 1,620 || June 4.2 2,482 || June 4.05 2,389
3.3 1,398 4.3 2,661 6.2 7,899
3.3 1,471 5.05 | 4,376 5.0 4,792
3.5 1,807 7.5 12,011 4.1 2,489
3.4 1,662 5.2 | 4,917 3.7 1,798
3.35 1, 556 25 5.4 5,522 13.0 32,87
3.4 1,502 || July 5.4 5,072 [| July 4.2 3,031
3.4 1,497 5.6 5,961 3.7 2.147
3.55 1,765 6.3 8,160 3.6 1,939
4.3 3,204 5.7 6,117 4.2 2,579
5.75 6,495 5.1 4,692 4.0 2,461
4.7 3,875 4.6 3,400 3.9 2,209
6.8 9,735 4.5 3,011 || Aug. 3.7 1,845
9.1 15,560 || Aug. 4.1 2, 3.9 2,203
6.5 8,779 4.05 2,175 3.7 1,894
5.3 4,998 3.9 2,171 3.6 1,577
4,85 4,106 4.4 2,858 3.6 1,527
6.85 , 000 4.2 2,613 4.0 1,869
5.6 6,038 4.75 3,422 4.4 | 2,638
5.7 8,357 29 5.8 6,762 || Sept. 5.7 6,795
6.3 8,205 || Sept. 5.9 6,923 8.3 15,842
7.15 | 10,467 5.0 5,019 24.3 | 115,750
8.7 14,587 4.7 3,921 10.5 27,578
11.75 | 29,431 4.7 3,600 9.0 21,986
9.65 | 19,549 4.7 3,266 7.5 16,957
6.35 | 10,064 4.5 3,143 || Oct. 7.4 15,657
6.1 8,864 5.3 5,404 7.3 14,523
5.35 5,602 || Oct. 6.3 8,116 7.4 13,539
4.85| 4,133 5.4 | 5,499 10.5 | 25,676
4.7 3,748 4.5 3,399 10.2 16,323
5.0 4,497 4.35 2,997 (| Nov. 6.9 8,307
4.4 2, 889 4,25 2,796 6.7 7,333
4,65 3,393 4.1 2,417 5.8 5,225
4.35 2, 856 4.0 2,271 5.4 4,171
4.2 2,491 || Nov. 3.9 2,141 5.0 3,649
4,15 2,451 3.8 2,024 4.7 3,423
4,05 2,226 3.8 2,007 4.5 3,034
4.75 3,795 © 3.8 1,989 || Dec. 4.5 2,935
4.85 3,847 3.75 1,896 5.7 4,370
4.1 2,353 3.75 1,856 5.3 3,886
3.95 2,117 3.7 1,820 5.1 3,733
3.9 2,025 || Dec 3.7 1,766 5.3 4,284
3.9 2,027 3.7 1,761 4.7 3,694
3.9 2,095 3.7 1,759 4.3 2,814
3.9 2,052 3.7 1,748
4.0 2,168 3.7
3.95 2,112 3.65 3.9 2,524
3.9 2,074 3.8 2,439
3.9 2,051 3.7 2,264
3.9 2,041 {i Tan, 3.65 3.6 1 2,187
3.6 3.6 2,104
3.6 3.9 2,411
Jan, 3.85 | 1,057 3.55 3.7 2,
3.9 2,007 3.5 3.6 2,060
4.1 2,306 3.5 3.7 2,123
3.95 2,096 || Feb. 3.5 3.6 2,005
3.95 2,069 3.5 3.6 2,197
3.9 1,980 3.5 3.85 2,401
Feb. 4.0 2,141 3.5 4.4 3, 4
3.95| 2102 3.5 4.6 | 3,487
4.4 2,850 3.5 5.3 4,378
4.2 2,483 || Mar. 3.4 6.0 6,715
Mar. 4.5 3,196 3.45 6.2 7,193
4.3 2,730 3.4 5.6 4,494
4.1 2,319 3.4 5.1 3,671
4.0 2,195 3.4 4.7 4,060
4.0 2,196 3.35 4.5 4,400
3.75| 1,051 || Apr. 3.4 4.4 4,167
Apr. 2........ 3.7 1,714 3.35 4.0 3,152
3.6 1,579 3.3 4.25 3,382
3.5 1,479 3.3 5.5 5,078
3.45| 1,326 3.4 6.7 7,024
3.7 1,687 3.25 5.7 5,274
3.7 1,716 || May 3.35 5.9 6,086
May 4.0 2,147 3.4 5.7 5,387
3.95 2,114 3.25 6.0 6,

[
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Discharge measurements of Rio Grande near Devils River,

267

Tezx., in 1900-1918—Contd.

Gage Dis- Gage Dis- Gage | Dis-

Date. helght. | charge. Date. height. | charge. Date. height. | charge.
1 Feet. | Sec.-ft. 1906. Feet. | Sec.-ft. Feet. | Sec.ft.
May 22 5.9 6,603 || May 17........ 4.05 3,523 || Apr. 4.75 4,018
6.2 7,214 4.65 | 4,534 || May 4.5 3,506
6.4 8,306 5.2 5,117 4.2 3,375
June 6.6 8,202 5.3 5,559 4.2 3,340
7.5 | 12,475 || June 6.6 8,597 4.2 3,142
9.4 | 15,764 5.4 5,622 4.1 3,313
9.5 , 879 4.7 4,500 4.3 3,366
9.0 | 20,564 4.8 4,755 4.35| 3,614
8.4 | 15,628 4.8 5,119 || June 5.4 6, 657
2 21.9 | 85,148 5.0 5,112 5.8 8, 308
July 6.7 9,144 5.6 5,704 5.4 7,278
5.9 6,343 || July 5.05 | 5,102 6.1 9,022
4.7 3,844 7.7 | 11,302 6.0 7,430
6.5 | 8,179 7.4 | 10,179 5.9 7,356
7.05 [ 9,344 0.15 | 14,831 || July 5.9 8,800
8.6 | 15,796 9.2 | 15,803 5.4 7,844
Aug. 6.9 | 10,525 9.85 | 17,609 5.7 8,418
7.0 | 11,210 8.25 | 13,835 5.4 7,709
8.6 | 15,746 || Aug. 8.65| 16,206 5.1 6,030
7.5 | 12,660 13.15 | 31,760 5.8 8,337
7.3 | 12,419 1283 | 27,543 || Aug. 5.2 6,335
6.2 9,287 8.65 | 18,228 5.0 6,119
Sept. 5. 5.2 5,254 9.8 | 20, 4.4 4,256
8.15 | 13,060 1.2 | 33,982 4.3 4,028
6.9 9,282 || Sept. 9.0 3 4.4 3,349
5.4 6,022 1 7.5 | 13,123 4.4 3,309
9.95 | 20,000 6.05 | 8,168 5.0 4,473
7.95 | 13,619 5.8 6,944 || Sept. 6.8 | 13,300
Oct. 7.55 | 11,785 6.1 8,374 7.6 | 18,679
7.25 1 11,027 5.9 8,452 7.6 | 17,482
6.5 8,807 5.5 6,549 6.0 9,190
5.1 5,770 || Oct. 5.2 5,495 || Oct. 5.4 6,715
4.8 4,426 4.7 4,386 4.7 4,203
4.4 3,875 4.5 4,258 4.5 3,326
4.1 3,366 4.5 4,296 4.4 3,201
Nov. 4.0 2,951 4.3 3,707 4.5 3,334
3.95 | 2,659 4.2 3,946 5.0 4,969
1.0 3,013 4.1 3,721 4.9 4,475
8.45 [ 15,664 4.0 3,384 || Nov. 5.5 7,053
6.8 | 10,397 [ Nov, 3.95| 8,030 8.8 | 21,852
5.8 8,265 3.95| 3,023 6.1 9,160
4.9 5,489 4.0 3,171 5.4 6,683
Dec. 6.3 9,728 4.0 3,194 5.1 5,241
6.1 6,371 3.95 | 3,081 4.9 4,656
5.2 5,543 4.0 3,162 5.0 5,047
5.3 5,371 4,051 3,247 | Dec. 7.4 | 15,963
7.45 | 13,442 || Dee. 4.1 3,631 6.0 8,312
6.2 9,027 4.2 3,610 5.5 6,818
4.6 4,196 5.2 5,457
4.8 4,258 4.9 4,679
Jan. 5.0 4,998 1.6 4,279 4.8 4,372
4.7 4,004 4.1 3,793 4.7 4,002

4.4 3,413 -

s

. 3 Jan, 4.0 3,416 | Jan. 4.6 3,751
4.0 3,068 3.9 3,043 4.6 3,539
4.0 3,049 3.9 3,066 4.5 3,432
4.0 3,072 4.0 3,354 4.4 3,366
Feb. 4.1 3,109 4.0 3,359 4.4 3,244
4.0 3,300 4.0 3,363 4.35| 3,105
5.7 6,889 4.05 | 3,460 4.3 3,002
6.3 8,315 || Feb. 3.9 2,898 (I Feb, 4.2 2,689
6.0 7,900 3.8 2,742 4.2 2,678
5.6 7,157 3.7 2,718 4.2 2,861
Mar 4.65 5 066 3.8 2,778 4.05| 2,553
9eenennnd| 42 4,076 3.8 2,660 4.1 2,755
5. ... 3.95| 3,342 3.7 2,626 4.0 2,485
20 3.8 2,995 || Mar. 3.6 2,620 || Mar. 4.0 2,325
3.65 | 2,739 3.7 2,511 3.9 2,214
3.5 2, 600 3.7 2,506 3.9 2,266
3.3 2,505 3.5 2,441 3.85 | 2,044
Apr. 3,25 | 2,49 3.4 2,481 3.8 2,054
3.4 2,597 3.4 2,149 3.75| 1,098
3.3 2,520 3.4 2,179 3.75| 1,909
3.2 2,459 || Apr, 3.1 2,072 || Apr. 3.85( 2,167
3.3 2,548 1 3.7 2,502 3.95( 2,374
5.7 6,337 3.5 2,284 3.95 , 263
May 4.0 3,477 3.55 | 2,332 7.1 | 15,018
Qoenen] 445 4,525 3.4 2,428 4.0 2,362
12,000 43 4,061 3.2 2,108 . 3.8 2,131

@ Measurement too small; rejected.




268

WATER RESOURCES OF RIO GRANDE BASIN, 18881913,

Discharge measurements of Rio Grande near Devils River, Tezx., in 1900-1918—Contd.

Gage Dis- Dis- Gage | Dis-
Date. heiaé%). charge. Date. charge. Date. height. | charge.
Feet, Sec.-sﬂ. 1909. Feet. | Sec.Hft. 1910, Feet. Sec.-gt.
42 | 2,58 Apr. 3.4 | " 1,175 || Apr. 10 48 |72,
. 3,129 3.5 | 1,302 .
.42 | 2,678 | May 3.55 1,393 3.85| 2,154
i3 ih £ | 2% 55| %o
3.9 | 2967 3.9 | 2008 $1 | 2,379
11| 3012 48 | 425 || May 435 | 3149
| s | im i) i
41 | 3,318 || June 185 | 4,547 50 | 4912
39 | 2306 4.65| 3,767 49 | 4695
37 | s 4.8 1289 , 49 | 482
k| e AR =R
37 | 2186 53 | 6166 14200000 3es| 1,631
July 3.6 | 2,091 49 | 4694 18000000 3.65| 1,633
50 | 5158 || July 4.8 | 4607 2300 3.85| 2038
3.9 | 2459 7.8 | 16,693 30,01 4.85| 4717
3.7 | 2006 7.5 | 16,198 || July 6.-11100 4.7 | 3988
HE: R I A
N ?Zg 18:;37 5Ig sjggs giiiﬁiili gigs %12‘1)2
ug. . 1,812 6. 9476 = 26........ .
6.1 | 9,747 || Aug. 6.0 | 8885 31,0000 3.5 | 1,363
9.4 | 22)408 56 | 7,115 Aug. 5.0.00000 3.45| 1,23
5.95 | “9,465 5.7 | 7.8 100200000 3.4 | 1,268
S0 ] 100 80 | Bem fo T4 | D30
31 6.25 | 10,872 5.3 931 23000 37| umss
Sept, 8.6 ) 667 4.8 | 4574 o701l 4.35| 2,990
10..20000 7.0 | 12,931 |[ Sept. 51 | 5763 3.l 445 | 3077
il 7.0 | 12,658 57 | 7,771 || Sept. 5...10000 40 | 2165
180 57 | 781 6.05| 9,588 10,2000 45 | 3658
220000 50 | 5138 6.55 | 12,012 14000000 45 | 3346
2 47 | 3659 59 | 8453 18 45 | 3328
oct il ¥R aPl A 50 | 4%
) £1 | 2464 | Oct. 45 | 3602 3000000 44 | 3Sloe2
3.95| 2485 43 | 20983 | oet. 5.010000 4£5 | 3,292
3.8 | 2179 43 | 2039 9.1l £0 | 2210
3.8 | 202 40 | 2322 130 3.8 | 1,889
3.8 | 1992 £0 | 2355 18000000 A 371 1668
w30 88| RS A A
TN 3ims| 1lses || Nov. 3.8 | 1992 31,0000 306 | 148t
1Bl s | 1ses 3.8 | 1,08 | Nov. 5....0.0. 3.6 | 1,424
st B e 1| D Bl 56| T
260000 37| 1810 3.7 | 1832 7.7 36| Lam
Dec. 301 57| LS 7 TS Er A 56 | 13%
ec. 5..uniin. . 13 ] s | onsssf 0 28oilllll . 355
100,000 307 | 0847 || Dee. 4Ll 3.7 | 1,694 30.-...... 3.55 | 1,350
ool ) R G 4| e e g B8 b
LU 37| usis 180100 37 | 1es7 1o 35 | 10382
sl s | e . 38| 1,709 1800000 3.5 | 1,330
1000 30...... %7 | 1,716 29010000 35 | 13
. 3. 1291
Jan. 5........| 3.7 | 1,502 35 | 1287
100000 37 | e | Jan. 43 | 2,009
B s | U 43 | 281 1911
a0 37 | 1se 42| 2640| Jan. 6........] 35| 1,2:1
%o, 37| 1m0 41 | 2518 .0 35 | 1es7
o ) B i i e
ORI 3.6 | 1,600 3.9 | 2219 3.5 | 1,233
15,0200 3.6 | 1,655 || Feb. 38 | 1961 35 | 1293
L se | vess 1 3.8 | 1,02 3.5 | 1a17
i s | 1604 3.7 | 1,776 || Feb. 3.5 | 1,160
Moy, o] 3780 1819 3.7 | 1,746 3.45| 1,140
gl 38| i 50| vew $05| 3o
15,0000 3.55| 1,433 || Mar 3.5 | 1432 5.45 | 6,486
psoonent I 9 3 R 33| 130 £9 | %oa
1o 345 1ome 3.6 | 1,644 || Mar. 3.7 | 157
Apr. 28| U 59 | %o 38| LI
3.4 | 1193 31,000 4o | 2321 3.5 | 1,196
3.4 | 10156 Apr. 6....ll0 40 1 2,306 3.6 | 1,351
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Discharge measurements of Rio Grande near Devils River, Tex., in 1900-1913—Contd.

Gage Dis- Gage Dis- Gage | Dis-~
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.-ft. Feet. Feet. | Sec.t.
Mar. 3.8 1,371 4.0 3.9 2,014
3.7 1,544 3.95 3.9 2,020
Apr. 5.55 | 17,188 3.9 4.0 2,206
3.9 2,081 3.85 3.9 1,994
3.7. 1,543 3.8 4.25 | 2,840
3.8 ,889 3.7 4.1 2,341
3.65| 1,453 3.7 3.9 2,062
4,35 | 2,924 3.8
4.35 | 2,978 3.6
May 3.9 2,120 3.8 3.9 1,983
3.6 1,439 3.55 3.8 ,880
9.5 | 28,363 3.7 3.8 1,827
5.5 6,874 3.7 3.7 1,762
5.1 5,004 || Apr. 5........ 4.0 3.7 1,686
5.25| 5805 8........ 4.5 3.7 1,618
June 4.5 3,659 12........ 4.0 3.7 1,624
4.3 3,126 17 e 3.9 3.8 1,534
45 3,709 20........ 4.25 3.7 1,589
7.25 | 18,359 25 .. 4.4 3.7 1,682
5.85 | 5,552 30 ....... 4.0 3.7 1,663
5.0 4,743 | May 5........ 3.85 4.8 4,266
July 5.0 4,856 10........ 3.6 4.4 2,969
5.15 ,040 B 4.45 4.1 2,350
6.5 | 10,054 20........ 4.8 4.9 4,283
6.2 9,392 28 ... 4.8 4.6 3,621
6.9 | 11,917 27..eenn 5.0 4.25 | 2,674
6.3 9,447 8l........ 4.9 4.1 2,352
6.5 | 11,204 || June 5........ 4.07| 5,5 3.9 1,884
yug. 6.95 | 11,501 4.80| 7,546 3.76 | 1,757
5.8 7,134 5.53 | 11,652 Apr. 5........ 3.6 1,564
5.1 4,79 5.76 | 11,501 [ JOPPR 3.6 1,519
4.7 4,123 5 - 10,002 120 0nnet 3.85 | 1,475
4.95 | 2,566 4.4 6,573 17eeennn.. 3.5 1,390
4.0 2,161 3 4,712 by 2 3.55 | 1,442
5.2 5,116 {| July 4.85| 407  2B........ 4.9 4,278
Sept. 5 5.75| 7,452 4 3,521 30 ...... 3.75 | 1,938
5.9 7,172 4.55| 8,313 | May 3........ 3.6 1,511
5.5 6,357 4.1 2,009 [ S 10.85 | 28,185
4.9 4,538 4.4 2,543 PO 4.15 | 2,372
4.6 3,657 4.1 2,233 4. ... 3.8 2,010
4.6 3,628 4.15| 2,236 18 cee.ns 4. 2,487
438 4,260 || Aug. 4.4 3,166 T92 ... 4.1 2,848
Oct. 4.4 3,090 4.3 2,790 .7 S 4.0 2,160
5.15| 6,878 3.9 ,938 £ DO 3.8 1,876
4.6 3,660 4.3 2,872 |[ June 5........ 4.4 3,170
5.8 7,901 6.25 9,263 10........ 4.1 2,472
6.0 8,264 7.8 | 16,270 4. 4.1 2,614
5.75| 7,577 7.9 | 17,188 18 ceenns 4.5 ,
5.1 5,258 6.4 | 11,139 28, iennnn 5.0 4,981
Nov. 5.05]| 5,121 || Sept. 4........ 8.0 | 18,290 26, ... 5.2 5,617
5.0 5082 = 8........ 7.35 | 15,708 30 . ccnonn 6.55 | 11,324
4.75| 4,311 12........ 6.0 9,349 || July 5........ 4.45] 3,174
4.8 4,318 4., 8.4 | 20,871 - D 4.2 2,671
4.65 | 3,701 18, ...... 8.2 | 20,002 B 3.8 1,942
4.5 3,404 2o 7.1 | 14,997 18 ... 3.6
4.5 3,194 26........ 5.4 6,440 28..cennnn 3 1,491
Dec 4.45| 3,021  30........ 5.35| 6,240 b SO 4 4,761
4.4 2,995 || Oct. 5........ 5.5 6,662 30........ 3.95 A
435 2,829 10........ 6.15| 9,384 || Aug. 6...... | 87 1,771
4.3 2,710 ..., 5.3 6,132 120 ceenes 3.65 | 1,552
4.3 2,674 18........ 4.5 3,647 e 3.65 | 1,582
4.3 2,679 23...eee. 4.3 2,827 20, ceuenn 4.0 2,118
4.25 | 2,534 27l 4.0 2,355 26, e 4.4 ,002
8l.......| 4.0 2,301 30........ 4.05| 2,226
Nov. 6........ 3.9 1,976 || Sept. 5........ 4.75 | 4,307
Jan. 4.0 2,287 10........ 3.8 1,884 10........ 7.0 | 12,057
4.45| 2,975 4. 3.8 1,863 13........ 5.65 | 7,104
4.8 2,653 19...c..e. 3.8 1,855 18 .eenee. 4.8 4,346
4.1 2,207 23 ennns 3.9 2,040 23 cenen. 4.3 2,866
4.15| 2,463 26..cenonn 3.85| 1,896 26 .enn.. 4.25 | 2,703
4.1 2,425 30........ 3.8 1,865 30........] 4.05| 2,205
4.1 2,357

NoTE.—Measurements made b%VI D. Dillard, W. D Greet, J. P. Hague, A. L. Wilcox, E. E. Winter,
H. F. Collins, D. J. Smith, I. P, Whitis, and W. H. Dodd.
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Daily gage height, in feet, of Rio Grande near Devils River, Tex., for 1900-1913.
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2
Daily gage height, in feet, of Rio Grande near Devils River, Tex., for 1900-1915—Contd

RIO GRANDE.
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ight, in feet, of Rio Grande near Devils River, Tex., for 1900-1918—Contd.

WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913.
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ight, in feet, of Rio Grande near Devils River, Tex., for 19060-1913—Contd

RIO GRANDE.

Daily gage
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Daily gage height, in feet, of Rio Grande near Devils River, Tex., for 1900-1915—Contd.
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Daily gage height, in feet, of Rio Grande near Devils River, Tezx., for 1900-1913—Contd.
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e Flood occurred on Sept. 22-24, 1900; no estimate of discharge has been made,
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Tezx., for 1900-1918—

'RIO GRANDE.

Tver,

10 Grrande near Devils R

Continued.

Daily discharge, in second-feet, of R
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second-feet, of Rio Grande near Devils River, Tex., for 1900-1918—

Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,060 1,690 3,380 4,620| 3,780 2,610/ 3,270
2,060 1,690 2,740| 5,670| 3,780 4,170| 3,370
2,050 1,6901 2,920\ 5,670| 3,280 4,170] 3,040
2,050 1,630 2,740 5,520 3,160 3,720| 3,850
2,050 1,570] 2,920| 5,520 2,920 3,420| 4,130
2,050, 1,720] 2,650, 5,670/ 2,680{ 3,100 6,390
2,050 1,720 2,740 5,820 2,560| 2, 5,960
2,040 ,720{ 2,740 5,520, 2,440 3,820| 5,250
2,040 1,720| 2,650 5,670 2,890 7,880 5,100
2,040 2,800] 2,560 5,970| 2,770 7,400/ 4,950
2,040/ 1,980[-......| 1,900|....... 2,650]....... 3,260] 5,640].......
1,800 1,720 1,540 1,490| 1,330| 1,220| 3,020 5,150 1,990 2,350
1,790/ @ 1,750/ @ 1,540 1,480{ 1,330| 1,220(a2,300| 4,110] 1,890/ 2,250
1,780 1,700 1,530\ 1,470| 1,330|a 1,280 1,970| 3,500| 1,870 1,870
1,770, 1,690 1,520 1,430{=1,330| 1,280 1,730| 3,450 1,850 2,450
1,770 1,690 1,510 1,430 1,330 1,460 3, 3,140 2,020| 2,450
1,770{ 1,680 1,500| 1,390 1,280 1,400/ 3,160(=2,940] 2,200{a 6,800
1,760/« 1,680 1,490{ 1,390 1,280|a1,280ja7,250 2,850| 1,850/ 9,440
1,760 1,680 1,480/« 1,380/a1,280 1,180 5,180 2,760|a 2,200 16,240
1,760 1,670| 1,470| 1,380 1,220 1,180| 2,620\ 2,670 2,200 19,900
1,760[ 1,660 1,460| 1,380 1,220 1,170| 4,790| 2,410{ 2,040/216,440
1,760 1,650/ 1,450| 1,420 1,220 1,170/ 5,700| 2,320| 1,970 26,
1,760/ 1,6400 1,460| 1,420| 1,220j¢1,120|a5,310|¢2,150| 1,8%0| 54,100
1,760, 1,640 1,470e1,380(c 1,220, 1,190| 3, 2,150| @ 1, 8902102, 30
,760| 1,630| 1,480 1,380{ 1,220{ 1,370| 3,640 1,940/ 1,670/138,800
1,750, 1,630 1,490 1,370| 1,220 1,490 3,000|a 1,940 1,640{109,100
1,750| 1,620/a 1,490/ 1,370| 1,900 1,310/e¢2400 1,990 1,610| 46,300
1,750 1,590/ 1,490{ 1,360 1,300{¢1,310| 2,050 1,990|c 1,580 27,600
1,750/ ¢ 1,590| 1,490/ 1,360{¢ 1,240/ 1,310/ 1,880 2,100, 1,580| 30,200
1,740, 1,590 1,500/ 1,360 1,240/ 1,310 1 80| 2,420 1,570¢25,980
1,740, 1,580 1,500 1,350| 1,240 1,310 1,800{ 2,210/ 1,560, 28,740
1,730/ 1,580 1,500 1,350 1,240{¢1,190/¢1,970 2,260| 1,550/ 36,640
1,730, 1,570(a 1,500 1,340| 2,420 1,190 3,900{a2,580 1,840| 36,180
1,730/61,540| 1,500 1,340/a1,340| 2,000 3,390 2,910 1,870 27,000
1,730 1,540, 1,510/ 1,330, 1,290/« 2,800 3,130, 3,130 1,530/e21,990
1,730 1,540 1,5100 1,330] 1,240 2,490 2,620/ 2,630/ 1,700| 19,800
1,730 1,530 1,510 1,330 1,240/ 3,000{ 2,060|a 2,520 a2,350| 18,630
1,690 1,530/e 1,510 1,290 1,240| 4,140 15,070, 2,210 2,450|¢16,960
1,690{a 1,530 1,520 1,280(a1,240|a3,640a27,500 2,460| 2,640 16,960
1,690 1,530| 1,520{a1,280 1,240 10,900 11,000 2,460 2,640] 16,510
1,690 1,530 1,270 1,240\ 5,280 6,090 2,210| @ 2,540] 16,360
1,690, 1,530 1,270]... ... 3,130|--..... ,100|  2,450|- .- ...
3,000 2,730] 2,220, 3,240| 10,900/ 6,230| 8,040] 29,140| 13,470{ 7,060
2,970, 2,590, 2,140{ 3,340| 8,200{ 5,530 8,970 29140 12,700 6,460
2,940l 2,550| 2,0600 3,370 5,400 5,360 8, 250! 26,140 12,700 6,460
2,940/a2, 5201 2,030| 3,330 4,630| 5,270 8,280 11,890| 11,920] 6,050

12,560 3,120 2,520 2,000 3380 4,290|a5,270| 8,310] 11,300] 10,840] a 5,650
12,810 3,600 2,520 2,030 3,740|23,950] 5,600 «8,430/c9,390| 10,680 4,950
049500 2,480 2,090(e3, 630 3,040 5,800 9,380 7,010| 10,530 4,750

471300 24800 2,000 4,700 4,030 6,010| 10,570 7,740/¢10,830 5,150

4,190/ 2,440/22,120| 5,300 4,220/206,090 12,710, 7390 11,130 595{)

3,800 2,440| 2,120 5,000/ 4,400 9,010/e12, 470 6,130 11,730 9,450

3,750| 2,350| 2,120{ 4,000 4,400| 5,640 12,550| 5,080 12,330 20,600

3,610 2,350 21200 3,870| 4,400, 5,390 13,500fa 5500210, 790[a13, 860
3,560| ¢ 2,260| 2,120 4,380 4,400| 5,390 14,460 4,350 17,150 11,400

3,550 2260 2110&4 500{@4,170| 6,120 15,060/ 4,250 15,950, 12,450

03,610 2260 2160 6940 3,920 66101115960 3940 12,770, 10, 800

3,730 2,220/ 2,2100 6,870| 3,920/ 6,600 18,140 3,730| 13,330/ 10,200

4,140 219002200 6310 3,790| 6,460 19,720038404115 9 280

4,200 412,190 2,200 06,600 3,540| e 6, 570| 20, 100 5530 14, 770, ‘19280

4,230 2,160 2,200 6,480/¢3,1 6,600[a21, 080, 5170 14 910 9,430

4030 2,130 2,200 6,480 3,150 6,600 22,100, 8.180| 16,350 8,960

3,830,¢2,100, 2,240{ 6,720/ 3,150/a6, 22,520] 7,460( 17,750, 7,000

3780 2,100| e 2, 690} & 7,080| & 3,380{ 6, 20an a 8,180 15,330] 6,240

43,690 2,250| 3 490 6,520 3.650| 6,700ja19,760| 9,030/a12,100] 6,240

- 3360 2,350 3,490, 5,720 10,000 7,110 18330 9,240 11, 42045 920
a16320 3230 3,140 2410 3490 4930 5,980 9,860 17 700! 12 740 1185 9,870

a Date of measurement.
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Daily discharge, in second- feet of Rio Grande near Devils River, Tex., for 1900-1915—

Continued.
Day. Oct. | Nov. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1904-5.
26 ceranenn 16,020 3,130/ 2,920, a9,550/a12, 850 16,340
27, eieaeans 15,870 3,040, 2,810 11,220/ 13,560(a21, 000
28, e 14,970(2 3,030, 2,810) 12,460 12, 560| 23,500
R 14,370 3,030, 2,810] 15,380 11,280| 16,020
30 et ) 3,030| 2,81 16,210 9,720(a13,140
k3 R 13,920|- . -....| 2 2,700 015,390/ 9,000, ...
1905-6.

| T 10,900 3,320 4,730 6,170 3,440 6,020 2, 3,480 6,030 5,650( 10,180 31,030
2 12,700] 3,280 4,580 5,670 3,420 5,540 2,470 3,150 6,270 5,180 9,130 207110
B e 18,450( 3,330 4,280/ 4,830/ 3,190/ 4,800 2,520 3,310 8,370 5,050 9,130 24980
. SRR 15,020 3,190 4,280 4,500 3,260 4,560, 2,560] 3,480 9,310/ 4,600 12,440| 23 500
LR 012,180/ 02,050 8,670\ 4,330| 3,130 4,400 2,600{a3 400 8,840 4, 330lal6,210| 19,90
| 10,280 2,990la10, 030! @4,170| @ 3,110| a3,920| 2,570| 3,480| a7,850 a4,660| 18, 450(a18, 630
Teeeeeaan 10,400 2,630] 10,230] 3,910 3,110 3,920[ 2,570 3,950/ 6,730 6,620] 27,440| 18,270
SO, 12,380 2,660 9,530 3,710 3,110| 4,070 2,620 4,420 6,110 9,660 25,370 17,100
. 211,030| 2,720 7,630 3,510| 3,200]a 4,220 2,580 4680 a5,620| 11,420| 30,550 14,770
0. 10,440) 2,880 7,080 3,410|23,300 3,930{a2,700| 4990 5,380  10,250/234, 460013, 120
L S 10,200 3,04016,220/¢ 3,410/ 3,820 3,780 2,860 4,520 5,140 11,890 74,860 12,270
12 . 9,700(23,010| 5,190 3,380 5410 3,630 2,720(a4,000] 5,140/ 11, 420121, 660 11,070
18 s a8 500] 3,210/ 5,90 3,350 6,250 3,490 2,640 3,950 4,750/a1l,100] 7S, 010| 10,040
)1 SR ,720] 6'960 5530 3,2000 6,780 3)490/a2,600 3,850|e4,510 9,540| 34,400 9,020
6 7,510115,210/ ¢ 5,600 3,290, 7,310/a 3,340 2,520, 3,740 4,420(a10, 580{a28,000|a 8] 170
6. s 6,200 11,340 6,170/63,290/26,7901 3,220/ 2,420 3,630 4,830 8,580 22,950| 7,430
P SO 5,770 9,960/ 7,400/ 3,430 6,490 37110l 2,520|a3, 520 4,840 8,580 21,300 6,940
18 I a5,670| 10,180 6,380 3,580| 6,390 3,110/22,520] 3,790 4,550 11,780 22,190 a 6,640
19 230! 19, 7,250/ ¢ 3,520 6,490 3,000, 2,520 5,050|a4,760|a14,700(a15,720| 6,490
200l 4,980/a10,290| 13,060 3,450 7,670/ 23,0000 2,520] 5,430| 5,480 16,230 8, 7,120
21 .. a 4,530/ 10,070] 12,680 3,390/38,310| 2,820 2,490 4,490 5,000( 17,030 10,320 8,170
22 i . 9,860| 11,750 3,230 8,520 2 820|@ 2,460 4,64065,120 20,280 13,250|a 9. 570
28 . 4, /900 10,4502 3,070| 8,290 2,820 2,460 4,820/ 4,980|018,720/018,080| 9,300
24 8,060 a 2,690 2,460\ 4,880 5,000| 15,520| 23,100 6. 810
060 7,900 2,690 2,550 4,830, 5,080| 16,490 23,410 6,630
050/ 7,530 2,600 22, 5,120| 5,020 17,470 20,640| @ 8,690
7 2,600 2, 5,170/ @ 5,110|a18, 200| 27,400 8, 690.
2,570 2, 5,340 5,110| 18, 450( 29,700| 8,930
2,520 2, 5,300 5,210| 28, 450| 28,610 7,500
4 2,500/ @ 6, 5,560| @ 5,710| 16,730| 31,840 ¢ 6,310
E2 O a3,370....... @3,070|....... @2,500|....... 5,800 - -.... a13, 680|033, 980)|. . .. ...
2,620 2,050, 3,920 4,480 7, 6,840| 6,150
2,620 2,020, 3,920{ 5,350 8, 7,350/ 7,620
2,620 2,060 3,920/ 5,500 8, 7,180( 12,470
,630 2,620 2,100/ a3 510/ 5,640/ 8, 6,340 10,570

3,070 3,590 a2,620(22,070( 3,570 5,790/ 9,090(a6,280| 11,
43,0300 3,560 3,080 3,440/ 2,590 2,070 3,550 5,930 7, 6,220 13,100
3,030 3,520 3,150/ 3,150/ 2,560 2,500 3,260/ 6,220 7, 6,330(a13, 100
3,020 3,490 3,110 3,100, 2,530 2,500 3,330 6,370 8, 6,390 12,630
3,020 3,610 2,980(¢ 2,900 2,520, 2,500/ 3,400/ c 6,860 8, 6,120 12,630
3,030 3,970{02,940 2,900| 2,510 a 2,500\ a 3,370 7,690|a 7,840 a6,120| 13,970
3,040 4,270 2,950, 2,900 2,510 2,500 3,370 7,900 7, 5,4801a18, 680
3,050/ @ 4,400| 3,050 2,740 2,510, 2,500 3,520 8,310 7, ,480| 15, 360
3,100 4,800 3,060{a2,740 2,510 2,280 3,350|¢8 310 8, 5,860 12,300
43,1700 4,900/03,070/ 2,740(a2 510 2,330 3,350 7,670 8,420/ a4,260| 11,540

3,170 4,580 3,090| 2,740, 2, 2,380/ 3,340| 7,280/c 8, 4,030 7,
3,180/ @ 4,260| 3,210/¢2,720 2, 2, 3,130 7,530| 8, 4,140| 6,700
a3,1 3, 3,040 2, 2, 3,140/ 8,400 8, 3,910 11,060
4,150, 3,070 4,370(a3,350 2,990/a2; 2,390/ ¢ 3,140 12,000 7, 3,690 10,370
3,060 3,350/02,780, 2, 2,320 3,140 9,620/a7,710|a4,030| 9,910
3,850 3,050|a 4,280 3,3 3 2, 2,370 3,000| 10,220 7, 3,830 17,030
43,710/ 3,040 3,850| 2,790/ 2, 2,430| 3,600/ 8,820/ 7,400 8,640|a17,260
3,650{ 2 3,030 3,360 2,690 2, 2, 3,700, 10,5200 6,940 23,350 15,380
3,800a3040 4,040 2 3,360(a 2,660, 2, 2,360 ¢ 3,310, 8030/ €,940| 3,340 13,020
43,950 3,050 3,910 3,360 2,680 2, 2, 3,100 7,730|26,180 3,320] 10,920
3,950 3,150 3,360 2,630 2, 2,140 3,0301a 7,280 6,080 3,310l 10,140

a Date of measurement,



280 WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913.

Daily discharge, in second-feet, of Rio Grande near Devils River, Tex., for 1900-1918—

Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,960 3,190 2,830 2,190 6,940 11,620
2,730| 3,250 3,220 2,000 6,220 13,120
2,690 3,220 3,610( 2,230, 5,120( 18,170
2,690 2,090, 3, 2,140| 5,440| 20,040
2,6%0) 3,060{a 3,980 2,000| 6,240/a20, 420
2,680 2,2100 2,150/ 3,130 3,980|a 2,040/a11,340 18,190
2,680] 2,210/02,170 2,850 3,680| 17,200| 12,700| 19,040
2,520/02,210| 2,140 2,760 3,470/ 9,240| 10,550, 17,560
2,750 2,220 2,040|@ 2,680 @ 3,320 5,160 8, 590| 14,620
2,790 2,220(62,370| 2,480, 3,200|@ 5,160 9, 550/a12,630
2,830 2,170| 2,140 2,48 2,970, 4,300 9,160( 11,280
2,860{@2,230| 2,190 2,380 2,550/ 3,440 11,470( 12,660
2,660 2,200, 2,240 2,280 2,630/ 2,950 18,830 13,410
2,660 2,180 2,430/a2,270{a 2,310 2,700i222, 750(e12 470
2,550] 2,150{ 2,260 2,130| 2,310|a2,460| 24,500| 11,370
5,270, 6,360(23,370(¢ 2,550| 2,070 2,470| 1,990 2,090 2,230, 15,900 9,710
6, 440 3,340| 2,570{¢2,040| 2,540 1,990, 2,090 2,230f 12,000 8,980
6, 200 3,300 2,580| 2,010]a 6,520(@3,140{ 1,870 2,010| 10,250|a 7,680
6,200/ 5, 3,270 2,600 2,020 6,520, 3,290 1,870/¢ 2,010/ 9,270| 6,900
5,720, 3,240 2,710| 2,040 4,440| 2,950 1,870 2,060 8,540/ 6,310
.
3,200 05,240, 5, 3,230| 2,730{@2 050 3 640 2,910( 1,870] 2,230 8,180 5,920
3,200 5,100 4, 3,220 2,7400 2,050] 2,570/2,970{a1,710, 2,510 8,020|a 5,140
63,270 4,950/ a4, 3,210( 2,760 2,050|a 2,360 3,090 1,710| 3,220/ a 8,040 4,990
3,2000 4,950| 4,680{23,200 2,640 2,050| 2,300 6,310 3,01062,810 8 4,400
5,130, 4,950 4, 3,100| 2,830/ 2,000 2,300 4,420 3,440 5,360 10,170 3,800
4,970 @ 4,660/ 0 4, 3,000 2,720] 2,040/ 42,130 3,350|23,030 8,960f 11,420|a 3,660
04,970 4,850 4, 3,000 2,710| 2,020 2,230|23,210| 2,840|a5,360a10,020| 3,740
4,970 4,850 4, 3,000, 2,600 2,010 2,230 3,090| 2,640 3,540 9,450| 3,720
14'350 4°660| 4, 3,000, 2,480 1,990 2,370 2, 2,380 5,550| 9,260| 3,410
4,720/ 5,050 4,000{a3,000._. ... 1,920 2,570 2,740| 2,190 8,740| 10,380 3,390
....... a4,000].......1.......|a1,010.......|2,740|.......| ¢ 8,900/011,470].. .. ...
1,920 1,810 1,730 1,600 1,320 1,300| 4,850] 4,270| 9,880 3,910
1,860{ 1,720| 1,730| 1,650 1,320 1,300| 4,950 4,450( 9,680| 4,040
1,840 1,680/ 1,730 1,620] 1,320 1,300 4,850] 4,780 9,480 4,040
1,830 1,640 1,730| 1,530 1,320 1,300| 4,650| 5,560 10,880| 4,180
a1,810{a1,590/a 1,700| = 1,490 1,320|c 1,980|a 4,550 5,590 10,280| ¢ 8,510
1,820] 1,600 1,700 1,490/¢1,320| 2,860 3,960 4,580|a9,330( 16,200
1,830 1,600 1,600, 1,440 1,320/ 2,670| 3,960(c4,810{ 9,330| 10,35
1,830 1,610/ 1,690 1,430 1,310] 2,470 3,570 7,030| 9,330 9,880
1,840/ 1,610 1,690 1,430 1,310|a2,270|a 3,590| 10,860| 9,110|a 7,600
a1,850a 1,620/ 1,600(a1,420] 1,300] 2,260 3,590 12,470| 7,560 6,550
1,850 1,640) 1,690| 1,420(a1,2401 2,050/ 3,590(a16,690|a 7,120| 5,500
1,850/ 1,6600 1,680] 1,460 1,2300 2,240 3,590( 17,070 6,930, 4,800
1,850 1,680| 1,670| 1,410 1,220|a2,450(a4,290( 15,450 7,670| 4,270
1,850 1,700| 1,660] 1,440 1,210/ 2,670] 3,840( 15,820 8,600] 7,420
1,850/¢ 1,730 2 1,660/ 1,430] 1,200 2,560, 3,840/c15,730[e7,490| 7,420
a1,8500 1,740( 1,660] 1,380/a1,190( 2,230| 3,950 12,000| 7,910/ 9,500
1,840 1,750 1,650{ 1,380| 1,190(a2,010| 3,950 10,370] 10,700| 11,530
1,830f 1,760 1,700{ 1,370 1,180 2,380/a5,040( 9,910] 8,130( 13,220
1,820 1,770 1, 1,370| 1,170| 3,150] 4,780|a9,210] 10,700| 15,400
1,810/ 1,780|a 1,640/ 1,360{@ 1,160, 3,870| 3,770 8,240/13,050/e11,790
21,790|@1,790| 1,630| 1,360 1,160{4,250| 5,310 7,080/ 11,380| 13,590
1,800] 1,780 1,620| 1,350| 1,160 4,250{a5,050| 6,500 8,670 11,540
1,800{ 1,780; 1,610[ 1,350 1,170} 4,390( 5,740(a34,260|a 8,870 11,540
1,300{ 1,770(a1,600 1,340| 1,170{ 4,800 6,170 9,980 7,9381a8,450
1,860 1,770l 1,600l 1,310la1,180 4,800 6,800 8 4000 7,170 $;450

e Date of measurement.



RIO GRANDE. 281

Daily discharge, in second-feet, of Rio Grande near Devils River, Tex., for 1900-1918—
] Continued.

Day. Oct. | Noy. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
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1,230/a 1,140/ a 1,370 2, 080)
1230 1,160 1,360] 1,810
a1,240| 1,160| 1,280 1,680|a

1,980, 1,540

e

e

, 3,130a10, 450| a 4, 790( 6,360
e1,200] 1,160 1,200] 1,580| 9,250j5,110( 11,850, 4,630 6,510

Salatatad
SR B R  B 8O

i

21,330 1,270]a 2, 680]a 1,200
1,330/21,260| 4,000 1,650 7
1,340 1,250/a,630| 1,35 6
1,350 1,250 3,820| 1,150 1,480|26,400| 6,
a1,350] 1,240| 2,600 1,450\a1450 4,770, 6,
1,35 6,

6

6

,660 7,
1,530] 11,180
1,510 9,030

1
%2:460 2,740 3,570

=)
Gl
-
3

1,340/ 1,230 2)690|a 1,350 990(e11,920| a 2, 570{ e 3,960
1,330, 1,230|a2,410| 1,360 780( 12,740 2,480 4,850
1,320{ 1,230| 2,380 14,600 2,320 4,540

1,300] 1,230 2,240| 1,530] 1,450| 4,700\ 5,550| 9,860|a2,160|a 3,630
21,2002 1,220| 2,100|a1,370(22,920| 4,700| 520010850/ 2,860 3,150
1,200] 1,220{e1]960{ 1,370 3,000( 7,050| 4 970f 13,250 2,160 5,050
1,200 1,220(.... ..| 1,370 3,860 6,050 4,860 9,000{ 10,260 4,260
1,200 12202000 1,370 a2,980| 6,300{a 4,740 9,000| 7,860|a 4,200
e1)200l 1)220) 00000 16301 ... 7,800.........1a12,000] ¢ 5, 120

a Date of measurement.
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Daily discharge, in second-feet, of Rio

WATER RESOURCES OF RIO GRANDE BASIN, 18838-1913.

Grande near Devils River, Tex., for 1900-1913—

Continued.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1911-12.

4,080 3,180 2,430| 2,350] 1,710 1,530 2,050 5,630] 4,760, 2,240| 12,
4,080 3,170| 2,390| 2,350 1,700 1,490 2,050, 5,100 4,600 2,470| 15,610
4,980 3,160( 2,390/ 2,340 1,690, 1,820 1,990 5,180 4,540/ 2,550; 16,500
4,700 3,050 2,390, 2,330 1,620 2,080| 1,990| 5,260{ 4,480 2,630218,290
4,980 3,030/22,290| 2,180 1,610/a2,180|41,990|a5,540 4,230 3,460 15,310
24,980/ 23,020 2,440 ¢2,170/a 1,600 2,180 1,880| 5,770|a4,070| 3,160| 14,720
5,3000 3,020 2,440 1,490 9,720 1,700| 6,010{ 4,220{«3,090( 17,100
5,210 3,000 2,980 1,490{ 2 3,680] 1,590 5,740 4,070 2,880/el5,510
5,210, 3,000 3, 1,490 2,910{ 1,480 6,480 4,020 3,200 15,410
5, 2,990 a 2,980 1,490 2,570|¢1,450| 7,010{ 3,870/ 3,000( 12,030
a5,030/22,990| 2,876 21,490 2,480 1,350 27,540/23,520(¢ 2,710 9,990
4,740 3,080, 2,690, 1,490{ ¢ 2,480} 1,350{ 8,870 3,450 2,200|29,350
4,740 3,260} a 2,650 1,490( 2,230| 1,350 9,900 3,380| 2,140| 14,870
4,460 2,950 2,490 1,480 2,130{ 1,350 10,320! 3,520 2,000/¢20,870
a4,310(22,830 2,410 01,480 2,100]a3,230/a11,900 3,100| 1,840 16,780
5,790 4,310{ 2,710 2,320 1,480 2,080 3,680| 12,150/ 23,160 2,370| 19,700
7,900 4,310 2,590 2,310 1,470(a 2,200 3,740| 11,8001 2,780 2,600! 20,290
7,900 4,940 2,710| e 2,300 1,470, 2,380 3,590f 12,2801 2,620/ 3,130(a20,320
8,260{ 4,630{¢ 2,710 2,310, 1,460 2,550 3,650]e11,500( 2,540(¢2,770( 21,940
,990| 2 4,320] 2,700 2,330 a1,460| 2 2,630| 2 3,710| 11,130/ 22,010 2,770| 23,330
1,460] 2,920\ 4,080| 10,760 2,190 7,960(a14,800
1,460] 2,950 4,240[a10,000| 2,100|29,490f 11,250
a1,450| 2,980|a4,310| 9,510( 2,190| 13,560 9,290
1,450| 3,180 4,530 8,930 2,490 14,460{ 7,740
1,580/ 23,210, 4,750| 8,200[ 2,340{ 14,010 7,390
a1,580] 3,060 5,070/a6,470 2,340/s16,500] ¢ 6,270
1,580 2,910{5,190| 5,960] 2,340 15,150( 5,760
1,580| 2,670| 5,630 5,440|a2,230(¢16,990| 4,640
1,570| 2,340| 4,870 5,130 2,220( 13,360} 13,240
1,570|22,190| 4,810(a4,710| 2,200{ 12,150(a 5,840
..................... a1,570|.......[a4,750. ... ...| ¢ 2,240/210,940). . . ...
1,860{ 2,170 2,760 1,690 1,790| 1,750 5,700{ 3,000{ 1,790
1,940; 2,090 2,550; 1,600/ 1,720{ 1,750| 2,980 2,480 1,650
,940( 2,010 2,450 1,690/1,510] 1,620; 2,580 2,300{ 5,750
2,010 2,000 2,350 1,560/ 31,600/ 1,010/ 2,980 2,120/ 5,800
22,010 21,980 @2,240| a1, 560026, 070| ¢ 3,170 € 3,170 1,600 a 3,960
1,980 1,950 1,930 3,080 1,550 11,420| 2,590/ 3,070/21,970! 2,760
1,930{ 1,950 1,880 4,430 1,540{ 5,060{ 2,240t 2,770, 2,250 3,620
1,930) 1,880 1,880 4,280| 1,530{ 3,910{ 7,520{ 2,870 2,030 5,340
1,880( 1,950(a1,880| 4,170 1,520{«2,320 2,700{e2,770| 1,910| 8,620
e1,880| 22,020, 1,870 3,840 1,520 2,160|¢2,470 2,490| 1,690|e11,540
1,880 2,100 1,860 3,620 1,480 2,110{ 2,210 2,310| 1,570| 10,410
1,870 2,180| 1,850 3,620|21,470 2,220] 4,940[ 2,220{e1,550! 10,770
1,870, 2,200 1,840 23,620 1,420 2,160 3,320, 2,030 1,560 6,780
21,860 ¢2,210| a1, 830 3,490| 1,410/62,010/¢2,480; 1,940} 1,570{ 5,810
1,8100 2,190 1,820 3,490 1,400 2,410 2,210{«1,940!e 1,580 5,640
1,810, 2,180| 1,820 3,490 1,400| 2,490 2,210{ 1,790/ 3,080 5,160
1,810 2,160{ 1,770 2,940/ ¢ 1,390 2,330] 2,210| 1,790/ 2,590 4,830
1,860{ 2,150/a1,760 2,670 1,390/ 22,490{¢3,570/a1,640| 2,350/ 4,350
al1,860| 22, 1,700 2,570| 1,390 2,240{ 4,600{ 1,620 2,120| 3,900
2,050 2,060{ 1,680 2,460 1,390 2,140, 5,880 1,610/¢2,120| 3,460
2,310 2,140| 1,670 2,350 1,390 2,170 4,720 1,520( 2,010{ 3,160
2,140/ 2,280 1,650 22,350/ 1,390/ 22,350 2,930 1, 2,800( 3,160
2,040 2,840| 1,640 2,1200 2,280 2,340|a4,820|a1,490| 3,670|42,870
2,010(a2,840| 1,630 2,120( 11,880 2,190 4,350, 1,370 3,000{ 2,870
; 2,670| 1,720 2,120\ a4,070| 2,180 5,460{ 1,370 3,000 2,540
1,900 2,510 1,620 2,650 2,170te5,460{ 2,310/ a 3,000« 6,220
1,900/ ¢ 2, 270| o 1, 620 2,340, ¢ 2,230| 5,620|a4,360| 2,670| 3,660
1,860 2,200| 1,620 2,140{ 2,300 4,570 2,870 2,220| 3,180
1,8600 2,200 1,620 2,140\ 2,160 4,420 2,600 2,110| 2,580
21,860 2,130| 1,620 1 2,020e11,950| ¢ 1,960 a 2, 230| & 2, 200
....... 22,060| ¢ 1,620 a1,880[.......| 1, ,930(-.--...

a Date of measurement.
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Monthly discharge of Rio Grande near Devils River, Tex., for 1900-1913.

Discha in second- Disch,atge in second-
eet. (Run-loﬂ feet. Run-off
total in (total in
Month, et | 3o ?crs_ Month. ot | a0 fact;e—
axi- ini- eet). i- ini- eet).
mum. | mum, Mean. mum. | mum. Mean. )
3,563 | 218,430 2,730 | 2,100 | 2,349 | 144,436
4451 | 264,770 37490 | 2,060 | 2,443 | 135,689
6,506 | 399,930 7,080 | 3,240 | 4,888 300,575
10,545 | 648,420 10,900 | 3,150 | 4,790 | 285,045
CRIR J8| el 2| i
1900-1901. 20,140 | 3,730 | 10,400 | 640,
October........| 9,000 3,610 5217 | 320,781 17,750 | 9000 | 12,835 | 789,223
4880 | 2,560 | 3,171 | 188,688 231500 | 4750 | 10,115 | 601,904
2,560 | 2,350 | 2,472 | 151,990
2330 | 2,160 2,277 | 140,033 Theyear.| 80,350 | 2,000 | 8,200 | 6,000,000
2,870 | 2,120 | 2,260 | 125,497 1005-6.
Lo000 Loz | 2180| 135,94 | October........| 18,450 | 3,370 | 7,722 | 474,823
) ’ , ) November.....| 15,210 | 2,630 | 6,216 | 369,858
3610 | 1,750 | 2,180 | 134,588 201 LU0 88
3,770 | 1,950 , ) )
S T e 3050 | 3,625 | 222,883
bR | e sip| s | e
e pia) Lo
Theyear.| 34,280 | 1,620 Li0]| 5675 | 33772
s bBe | el
October. .......| 11,500 | 2,630 ) ) ) 748,
November.....{ 5,180 2:960 6,310 | 12,547 746,508
2,560 2,460 | 8,400 | 6,110,000
1,880
1,500 3,380 | 4,442 273,104
1250 3020 | 3,112 185157
e bR el
, 2 .
2 h i Ee
3, 2080 | 2
3,700 2020 | 2,487 | 147,987
Th 35,500 | 1,240 ] 3’?1;? 3%’41)(1)2
eyear.| 35, , f
: 6,030 | 7,664 | 471,212
3310 | 5925 321,263
470|210 6,150 | 11,637 | 602, 469
3, 2,030 | 2,400
2,250 | 1,930 | 2,080 2,020 | 4,850 | 3,510,000
e e o
. 980 | 2,544
8,200 | 1900 | 2202 2i0| 75| Brbe
2,800 | 1,330 | 1,640 : Tos| B3
7,000 | 1,610 2,745. 37000 | 3,361 206,658
28,180 | 2,480 | 6,214 )
8160 | 2,440 | 4,829 2 2,688 1 154,611
P T 4 bio| ) iz
k y y
7,220 | 2,850 | 4,302 om0 | 5014 &
28,180 | 1,330 | 3,120 | 2, 260,000 yao| 2l| Nven
5,120 | 10, 649 ’
LR | 20| sl e e s
Yaoo | Tow| | lo7om Theyear.| 24,500 | 1,710 | 5,000 | 3,700,000
1750 | 1,530 | 1,614 | 99,233 1908-0.
1,540 | 1,450 | 1,498 | 86,162 148,939
1,400 | 1,270 | 1,368 | 84,099 111,015
20420 | 1220 | 1,323 | 78704 112)522
10,000 | 1,120 | 2,107 | 129]560 105,322
20,560 | 1,730 | 4,784 | 284,648 92,787
5150 | 1,940 | 2,636 | 162,089 86,995
2,640 | 1,530 | 1,956 | 120,258 74,737
138,800 | 1,870 | 20,803 | 1,778,777 275500
138,800 | 1,120 | 4,590 | 3,300,000 g(l)gjgﬁ
498,942
29,500 | 10,640 | 17,544 | 1,078,750
12,680 | 3,030 | 5,412 | 322,016 2,830,000
4250 | 2700 | 3,487 ! 214)303

a Flood occurred Sept. 22-24, 1900; no estimate of discharge has been made.



984 . WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Monthly discharge of Rio Grande near Devils River, Tezx., for 1900~1913—Continued.

Discharge in second- Discharge in second-
feet. Run-off feet. ?un—lOﬁ
total in total in
Month, ( acre Month. M - ?mig_
Maxi- | Mini- feet). axi- inj eet).
mum, | mum, | Mean. ) mum. | mum, | Mean.
1909-19. 191112,
October 2,806 | 178,006 (| October....... 8,260 | 2,600 | 5,733 | 352,502
November 1,041 115,478 || November..... 5,300-| 3,190 | 4,431 263,643
ecember 1,703 | 104,707 || December..... 3,260 | 2,440 | 2,830 [ 174,010
January 2,723 167,425 || January......- 3,050 | 2,290 | 2,488 152,
February 1,836 101,990 || February...... 2,350 | 1,660 | 1,971 113,355
Mareh......... 1,740 | 107,008 || March......... 1,710 | 1,450 | 1,533 94,
April.......... 2,380 141,620 ﬁprﬂ .......... A 1,490 | 2,728 162,307
ng ........... 4,518 | 277,825 Y ceeeennnnn 3 1,350 | 3,142 193,190
June........... 2,751 163,676 || June........... 12,280 | 4,710 | 8,013 476, 826
July...... 2,983
Augusb........ 1,727
September..... 4,744
The year.| 27,440 | 1,210 | 2,660
1910-11.
October....... 3,870 | 1,480 | 2,045
November..... 1,470 | 1,350 | 1,404
December. . . .. 1,370 | 1,290 | 1,332
January......: 1,290 | 1,220 | 1,243
February...... 6,630 | 1,140 | 1,906
arch_........ 1,650 | 1,150 | 1,398
April. ... ..... 11,690 | 1,350 | 2,727
Y eenaanns 21,380 | 1,440 | 5,704
June........... 13,150 [ 3,130 | 5,615
July........... 4, 4,140 | 8,515 y
August. ....... 12,350 | 2,160 , 262 385, . R - X 1,550 8
September..... 8,750 | 3,150 | 5,242 311,940 || September.....| 11,540 | 1,650 | 4,816 | 286,552
The year.| 21,380 | 1,140 | 3,620 | 2,630,000 Theyear.| 31,600 | 1,370 | 2,960 | 2,150,000

RIO GRANDE AT EAGLE PASS, TEX.

Location.—Half a mile above the highway bridge between Eagle Pass, Tex., and
Ciudad Porfirio Diaz, Mexico.

Records available.—May 1, 1900, to September 30, 1913.

Drainage area.—Not measured.

Gage.—Vertical and inclined staff.

Channel.—Very shifting and subject to overflow for a width of 1,500 feet, beginning
at a stage of 22 feet. '

Discharge measurements.—Made from car and cable.

Floods.—The maximum recorded flood occurred at midnight June 29, 1905, and
reached a stage of 34.6 feet. The flood of September, 1904, reached a maximum
24-hour stage of 23.1 feet with a corresponding discharge of 172,300 second-feet.

Diversions.—No data.

Accuracy.—Owing to the shifting channel, discharge measurements are made very
frequently and the estimates of daily discharge based almost directly on these
measurements,

Cooperation.—This station is maintained by the United States section of the Inter-
national Water Commission, by whom the records are furnished.
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RIO GRANDE.

Discharge measurements of Rio Grande at Eagle Pass, Tex., in 1900-1913
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286 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Discharge measurements of Rio Grande at Eagle Pass, Tex., in 1900-1915—Continued.

Dis- Gage | Dis-

Date. charge. Date. height. | charge.
1902, Feet. | Sec.ft. Feet, | Sec.-ft.
Nov. 26........ 3.2 4,571 1.95 1 2,074
Dec. 4eeen.... 2.9 3,976 1.8 1,916
[ O 2.7 3,457 1.6 1,604
[ JO 2.7 3,501 1.6 1,555
| A 2.6 3,327 1.6 1,553
13 eeeeen 3.0 4,234 1.5 1,378
160enenn-- 2.6 3,274 1.6 1,498
18, ceunnn- 2.3 2.585 1.5 1,340
P I 2.7 3,663 1.4 1,282
28eonnn 2.5 3,029 1.4 1,283
2600nncnnn 3.0 4,231 1.7 1,798
... 2.7 3,672 14 ,323
3leeeennnn 3.4 4,885 1.3 1,248
4.2 7,883 1.6 1,691

3.9 6,671 1.4 1,303

2.1 3.7 6,407 2.5 2,651

2.1 5.0 | 10,291 2.7 3,496

2.1 2.8 3,511 1.9 2,365

2.0 3.55| 5,011 4.05 | 7,643

2.0 3.3 4,316 2.8 3,577

2.55 3.1 4,581 2.95 | 3,723
2.4 3.25| 5,081 2.4 3,220

2.3 2, 4.05 | 7,427 2.0 2,277
2.3 2, 4.35| 8,286 3.0 4,427
2.3 2, 4.9 | 11,784 2.6 3,260

2.3 2, 3.95| 7,421 7.4 | 81122
2.25 | 2, 3.5 5,404 8.75 | 34/928

2.2 2, 3.1 4,456 2.9 5,555

2.2 2, 2.8 3,808 2.15| 2,809
2.3 2, 2.7 3,487 1.9 2,238

2.3 2, 2.6 3,227 1.6 1,923
2.4 2,3 2.6 3,230 1.5 1,812
2.2 2, 2.4 3,052 1.9 2,130
2.2 2, 2.4 3,017 3.75 | 6,100

2.8 3,598 2.3 2,632 2.1 2,393
2.6 2,936 2.2 2,524 2.1 2,348
2.5 2,689 2.2 2,513 1.8 1,866

2.6 2,935 2.2 2,547 1.8 11883

2.6 2,805 2.2 2, 565 2.0 2,035

2.8 3,203 2.0 2,353 15 1,726

2.7 2,931 2.0 2,330 15 1,658

2.6. | 2,889 2.0 2,335 .7 1,755

2.5 2,769 2.0 2,414 1.4 1,664

2.4 2,622 2.0 2,223 1.9 1,961
2.2 2,322 2.0 2,387 2.0 1,948
2.0 2,087 2.0 2,243 2.4 2,249
1.9 1,882 2.0 2,250 2.1 2,715
1.9 2,008 2.0 2,202 6.4 | 14,534
1.9 1,799 2.0 2,416 7.95 | 37,852
1.8 1,714 2.0 2,263 19.0 |a106,697
1.8 1,696 2.0 2,063 22.0 [0153,568
1.7 1,763 2.0 2,072 10.2 |a32,056

1.7 1,604 8.85 | 29,753
1.6 1,656 11.1 | 39,349

1.8 1,856 2.0 2,147 6.2 | 19,025
1.8 1,946 1.9 2,027 6.6 | 19,520
1.8 1,703 1.9 1,973 6.2 | 13,900
2.7 3,614 1.9 2,088 5.75| 10,596
2.0 2,142 1.9 2,061 5.2 8,802
2.1 2.278 1.9 1,963 5.3 , 403
3.0 4,400 1.8 1,914 9.0 [ 82,435

2.3 2,274 1.8 1,007 9.2 [ 31,417

3.3 4,694 1.8 1,882 8.4 , 383

2.6 3,250 1.8 1,821 81 | 25912

2.6 3.516 L8 1,834 6.5 | 17,035
2.6 3,170 1.8 1,875 6.2 | 15,628

3.0 4,191 1.8 1,862 5.65 | 12,516

2.6 3,037 1.8 1,844 5.35 | 11,047

3.45| 5,339 1.8 1,843 4.9 | 10,521

7.35 | 20,203 1.8 1,824 4.6 8,136

4.55 | 8,053 L8 1,854 4.3 7,357

4,05 7,02 1.8 1,836 4.1 6,729

415 7,462 1.8 1,731 3.9 5,580

3.9 7,101 1.8 1,738 3.8 4,785

3.9 6,630 L8 1,700 3.6 4,467

4.4 8,795 1.7 1,660 3.6 4,338

4.5 8,149 1.6 1,633 4.45| 8207

4.1 7,175 1.6 1,625 4.05| 5,929

3.65 | 5,064 1.6 1,618 3.8 5,191

a Float measurement.
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Discharge measurements of Rio Grande at Eagle Pass, Tex., in 1900-1918—Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date. hetght. | charge. Date. height. | charge. Date. height. | charge.
Feet, Feet. | Sec.-ft. Feet, | Sec.-ft.
Dec. 4.0 3.8 2.8 4,005
3.9 5.9 31 | 5216
3.3 5.7 3.4 | 5805
3.4 5.55 | 12,683 3.6 | 5933
33 4.55 | 9,008 3.8 | 6,862
40 | 7991 39 | 761l
£8| e 55 | Vel
Jan. 53 59 | 14515 3.7 | 699
1 6.35 | 18172 3.2 | 5745
b 6.3 | 15798 3.2 | 520
50 3.9 | 6973 3.2 | 525
=9 3.5 | 5344 31 | 4049
a8 33 | 472 3.35 | 6,088
395 32 | 4484 34 | 638
e 3.0 | 4472 3.4 | 6,839
¥Feb 3 3.3 | 552 £0 | 835
- 57 29 | 4622 6.15 | 16,725
X 27 | a1z 6.5 | 19)380
23 50 | 12,039 6.1 | 16,960
78 4.85 | 12,041 6.9 023
38 49 | 1475% 7.8 | 27782
25 4.2 | 6,768 7.3 | 21642
>3 37 | 6216 7.85 | 26,671
Mar >3 3.6 | 5419 6.2 | 15372
. o2 3.3 | 5438 57 | 15,93
e 43 | 7498 9.4 | 35310
o 38 | 6273 18.5 [0160,852
o 3.7 | 5785 10.6 |e57,445
ol 36 | 558 8.4 | 28179
i 18 | 12817 6.8 | 19,100
o 4.95| 16,242 6.25 | 16,150
tis 44 | 7718 8.2 | 30,007
o 385 | 6,327 10.2 |a53,527
N - 110 |e57,830
pr. 65 §5 10.2 |a52734
3.8 3.6 | 5,5 815 | Fo08
3.6 3.4 | 4,966 Bl Do
3.7 3.3 | 5333 8.35) 120
3.5 3.0 | 520 2| Doy
3.35 3.0 | 4785 e BT
6.4 29 | 4809 27| i
10 28 | 4692 23| e
4,25 28 | 4618 +8 34
May 44 28 | 47 $0 ] o
45 27 | 402 59| ol
45 28 | 409 200 BN
49 28 | 398t &8 5
44 28 | 42 231 o
45 37 | 75 240 W4
5.05 £1 | 7o 82 2%
5.5 37 | 7Tea 3| I
1.8 14 | 100023 2] ¥
June 5.1 4.1 9, 087 31 4337
5.05 3.0 854 s1 i
5.95 3.45 | 7317 30| i
6.35 31 | 5355 o | ¥
7.4 3.0 | 4458 291 i
7.2 28 | 4,228 301 P8I
7.1 2.6 | 3,826 9| P
69 |. 2.3 | 3137 20 vhe
July 48 2.2 | 2982 20| o8
4.0 2.0 | 2,680 1 ¥
4.0 2.0 | 2403 220 9%
5.0 20 | 27 31 bo
43 2.0' | 2,620 2] o
5,25 2.0 | 2410 ¥ v
6.7 2.0 | 2,297 351 St
Aug. 8.0 20 | 222 3550 64z
5.4 2.0 | 2,28 i i
5.6 2.0 | 2ou 31 e
5.7 21| 2,33 25| 2
50 35| 2 29 | 5148
5.5 2.7 | 4538
5.4 3.0 | 4830 2.8 | 4,97
48 3.0 | 4,615 27 | 437
Sept. ‘4 44 29 | 4213 27 | 4104

« Float measurement.

.
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WATER RESOURCES OF RIO GRANDE BASIN, 1833-1913,

0

Discharge measurements of Rio Grande at Eagle Pass, Tex., in 1900-1913—Continued.

o Float measurement.

Gage Dis- Dis- Gage | Dis-

Date. height. | charge. Date. charge. Date. height. { charge.

Feet. | Sec.ft. . Sec.-ft 1908, Feet. | See.-ft.

Jan. 2.7 4, Sept. 12. . 15,802 || May 2.3 3,424
2.7 4,284 4.5 | 11,296 2.2 3,675
3.0 4,789 4.2 9,189 2.0 3,430

2.9 4,569 6.05 | 16,792 2.3 2,041

2.9 4,443 5.05 , 001 2.1 2,778

2.9 4,422 4.4 9,621 9.8 |a57,214
3.2 5,021 4.3 9,206 4.5 , 909
Feb. 3.0 4,556 || Oct. 3.9 7,906 2,65 | 3,522
3.1 4,619 4.55 | 10,6905 2.3 4,374
2.8 4,119 3.2 4,882 || June 2.3 3,989
2.7 3,787 2.9 4,704 2.5 3,809
2.6 3,760 2.7 4,078 2.5 4,119

2.6 3,763 2.7 3,961 2.2 2,974
2.7 3,907 2.7 3,847 2.2 2,718
2.6 3,616 2.6 3,188 1.8 2,486
2.5 3,563 3.35 | 5,724 1.7 2,517
Mar. 2.5 3,128 3.5 5,842 15 2,112
2.4 3,054 || Nov. 3.8 6,770 2.15| 3,508

2.5 3,446 4.0 8,066 1.7 2,641
2.5 3,435 6.45 | 22,559 || July 15 2,736
2.4 3,215 5.55 | 12,440 1.4 2,538

2.3 2,968 4.3 9,400 3.3 4,774

2.2 2,838 3.9 9,957 2.1 2,351

2.1 2,873 3.6 6,619 L7 2,081
2.1 2,642 3.4 6,311 1.7 2,052

2.1 2,640 3.2 5,056 1.6 1,854

Apr. 2.0 2,565 3.4 6,564 165 2,024
, 2.0 2,526 || Dec 3.5 5,783 3.0 4,663
2.4 3,231 5.5 | 13,656 4.1 9,067
2.3 3,007 4.8 | 12,564 || Aug. 3.0 4,446
2.2 2,920 4.4 8,400 6.7 | 17,104

2.2 2,661 4.1 8,433 4.5 8,633

2.2 2,579 3.6 7,618 5.25 [ 12,951
2.2 2,721 3.5 5,895 7.4 | 25,803

2.45 | 3,475 3.3 5,967 4.6 | 11,921

3.3 5,552 3.2 5,453 4.0 8,071
May 3.4 5,512 . 3.1 4,751 3.9 7,564
3.1 4,799 4.2 8,500

2.9 4,708 4.3 8,375
3.0 4,369 || Jan. 3.0 4,753 || Sept. 6.15 [ 17,510
2.9 4,617 2.9 4,366 6.7 | 21,680
2.8 4,314 2.8 4,267 6.35 | 18,968

2.8 4,228 2.7 4,320 4.8 | 10,783
2.7 3,838 2.6 4,024 5.3 | 13,38
2.9 5,048 2.6 3,838 4.0 8,260

2.9 5,081 2.5 3,616 3.3 5,345
June 3.1 5,406 2.5 3,757 2.85 [ 4,584
3.3 5,701 2.5 3,663 2.5 4,069
3.6 6,893 2.5 , 275 2.3 3,379
3.9 8,066 || Feb. 2.3 3,066 || Oct. 2.2 3,252
3.7 6,942 2.3 2,604 2.1 3,090
3.8 7,728 2.5 3,728 2.3 3,567
4.2 8,511 2.4 3,510 1.9 3,314
4.4 { 10,190 2.3 3,153 1.7 , 828
4.1 8,280 2.2 2,799 1.6 2,652
3 4.1 8,045 2.2 2,836 1.6 2,738
July 4.4 9,721 2.2 3,025 1.6 2,412
4.3 9,629 2.1 2,792 1.6 2,418

3.8 7,354 2.1 2,710 16 2,311
3.9 7,683 || Mar, 2.1 2,751 || Nov. 1.5 2,239
4.0 7,416 2.1 2,618 15 2,228
3.9 8,170 1.9 2,568 L5 2,234
3.6 7,404 1.8 2,406 1.5 2,381
3.4 6,375 1.7 2,261 1.5 2,269
3.3 5,643 1.7 2,232 1.5 2,355
3.5 6,873 1.7 2,172 1.5 2,316
Aug. 3.7 7,248 1.7 2,120 1.5 2,313
3.3 5,657 || Apr. 1.7 2,121 1.5 2,291
3.45| 5,523 1.8 2,195 L5 2,276
3.0 4,882 1.8 2,202 || Dec. 1.5 2,229
3.0 4,922 2.3 3,340 1.5 2,199
3.0 4,853 2.0 2,843 1.5 2,156
2.6 4,304 4.4 9,511 1.5 2,153
2.5 4,183 2.75 | 3,691 1.4 2,205
2.4 3,880 2.1 3,273 1.4 2,251

3.3 5,527 2.0 3,107 1.4 2,175
Sept. 3.. 3.7 7,668 2.0 2,874 1.4 2,212
4.7 | 11,869 || May 2.7 3,435 1.4 2,212
4.9 ' 12,639 2.5 3,284 1.4 2,169
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Discharge measurements of Rio Grande at Eagle Pass, Tex., tn 1900-1918—Continued.

Gage Dis- Gage Dis- Gage | Dis-

Date.  Iheight. | charge. Date. height, | charge. Date. height, | charge.
Feet. Feet. | Sec.-ft, Fect. | Secft.

Jan. 1.4 2.7 5,781 1.5 2,201
14 2.7 4,650 25 4,043
1.4 4.5 | 11,873 2.5 3,990

1.4 3.6 7,836 27 4,867
1.4 2.8 6,122 3.1 5,798
1.4 3.4 7,121 3.1 6,140
1.4 4.3 8,571 2.7 5,389
1.4 5.05 | 14,533 25 4,817
L4 4.0 8,872 26 5,092
1.4 3.5 8,469 2.3 3,870

Feb. 1.4 3.0 6,414 2.0 3,625
1.4 2.6 800 1.5 [. 3,166

13 2.4 5,179 1.2 2,621
1.3 2.0 2,861 11 1,913
1.4 2.0 2,745 1.0 2,152
1.2 2.0 2,678 1.0 1,888
1.2 L7 2,608 1.0 2,124
1.2 1.6 2,571 2.4 5,814
1.2 15 2,644 3.0 6,254
Mar. 1.2 1.5 2,594 2.4 5,044
L1 L5 2,592 2.6 5,449
L1 L5 ) 493 2.3 3,877
14 1.4 2,393 1.65 | 2,324
11 13 2,321 1.5 2,276
1.0 1.3 2344 1.5 2,910
1.0 13 2,378 15 2,148
1.1 L4 2,340 1.2 2,098
.9 1.4 2,327 1.2 1,964
.9 1.4 2,188 1.0 1,669
Apr. .9 14 2,089 7 1,314
.9 1.4 1,913 .6 1,234
.9 1.4 1,964 .6 1,140
.8 13 1,747 .6 1,089
.8 1.2 1,862 .6 1,169
.8 1.2 1,981 6 1,258
| g s
18 12 | 262 95| 2,879
May .; . s ‘4 1; 203
6 85 | 14,701
1.6 2.8 | 5,054 g grgig
1.5 2.0 3,034 . o

L5 1.9 2,934 g i3
2.7 1.8 2,684 -8 g4

5o ts | 2 5 | 5364
3‘0 . : 30 0 4,519
.9 15 2,436 || oot 9 ey
June 3.15 1.5 2 457 " 05 | 4207
.3 - ) 5 2,951
2.2 13 1,978 3 217
2.55 1.2 i,gss it 2245
2.2 1.2 1942 0 2268

2.85 1.2 1,917 9 2174
3.1 1.2 1,924 ‘9 2076
3.2 Lo | 1,435 8 | 1878

.0 ) 1,454 || Nov. 31010 '8 1,701
July 2.8 .9 1,347 6. .8 1,760
3.0 .8 1,145 9.l 7 1,653

3.15 .8 1,076 12000000 7 1,625
5.3 .8 1,076 15,000 7 1,720

5.4 15 1,874 19,0000 .7 | L6l

4.4 1.5 1,901 i T 1,659

3.7 1.5 1,741 241 7 1,661
8.35 2.05| 297t 200NN I )602
3.4 1.7 2,922 3000 ... 7 1,606

4.0 L7 2,481 || Dec. 3........] .7 | 1,659

Aug. 4.4 8.7 | 8,502 [ ST N i’ ggi
Y 18| e ISR 7| 160

37 L5 | 253 7| 168

3.8 1.4 2,361 7 %, gég
3‘ H %32' %’ gég . ; 1,646
575 125 Lo 7| 1sse

. . "
3.3 1.5 , 263 Blecewennd 07 1,575

41823°—wsp 358—15 19
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Discharge measurements of Rio Grande at Eagle Pass, Tex., in 1900-1913—Continued.

WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge, Date. height. | charge.
Feet. | Sec.ft. Feet. | Sec.-fi. Feet. | Sec.~ft.
Jan. .7 1,476 || Sept. 3 1.9 3,468 || Apr. 1.8 2,310
7| 14 3.7 | 6752 L4.| 1,796
7| nas 3.6 | 6,677 || May 10 | 1669
7| 1383 34 | 6204 1.0 | 1705
7| 1,338 33 | 581 9| 1474
7 L% 53 | &7 5| T
7| 1E0 21 | 4431 2.4 | 3583
T nE %8 | ol 7o | 593
Feb. ‘7| 1,807 || Oct. 2.2 | 4,845 2.8 | 4040
7| 1404 1.9 | 407 2.6 | 4,819
7| 1L 3.6 | 8963 || June 3.0 | 5216
3 i 20 | e 50 %
7| 1,38 3.3 | 7,003 3.8 | 8700
21 | 3192 3.7 | 836 45 | 153
17 2 35 | 0o 54 | 105
. . \ 0
Mer. L7 | o
1.4 | 1,99 || Nov. 3.0 | 6,193 |[ July 2.9 | 5136
HE R | i
10 | 1,742 2.5 | 4,691 2.4 | 3815
> 2 £
L5 | 2187 2.4 | 4,403 2.45 | 4,102
15 | 2303 2.3 | 5114 19 | 300
| i HE: i) b
Apr. }I 0 1 728 gi 0 ;Z 052 %2 7| 2 3
: . . 2,8
2.3 | 289 {| Dec 2.0 | 4,165 || Aug. 1 5 2,745
1.0 1,800 19 3,844 2.4 3,980
1.0 1,689 1.8 3,550 L9 2,773
10 | 1,700 18 | 3,38 1.7 | 2490
1.0 1,604 17 3,263 _ 1.4 1,977
1.0 1,611 1.6 3,042 1.6 2,445
17| 2o 08| % 2% | 2%
May 2.0 | 20904 14 | 272 58 | 16,323
1.0 1,789 1.3 2,653 3 4.5 | 11,336
I e B B
7 | 1312 | Jan. L3 | 2,42 P 13,149
3.3 | 6431 1.3 | 2,30 45 | 12,010
4.8 | 9,822 2.1 | 3,063 6.6 | 28534
45 | 7750 L9 | 2705 6.0 | 21,706
3.0 5,706 L7 2,483 6.0 | 20,641
HE: i) o i
Tune 2.9 | 5,35 18 | 2712 48 12; 785
%. g g, ggg % ; ;’ 2882;) Oct. 3.85| 8,555
. £, .
1.6 | 3,276 || Feb. 1.8 | 269 %5 27;:?%
1.4 2,995 1.6 2,233 3.95| 9,517
3.5 | 748 16 | 2,574 2.7 | 5036
5.0 | 11,506 L5 | 2003 2.4 | 3,95
3.5 7,082 1.4 2,024 2.2 3,597
2.5 | 4,566 L4 | 2068 2.05| 3,075
HE 1R e i
July 2.3 | 451 1.2 | 1,714 | Nov L5 | %19
| i) | o | L
4.9 | 11402 11| 1,480 135] 2 08
i- % 18, gg; i 0 i,gg 1.3 1,802
. 0 17 | 2Zean
a | Lo | Lem L) B
6.0 | 18191 9 | 1406 L
4.5 | 11,107 9 | 1,324 1 o
Aug. 51 | 14217 11 | 1634 || Dec }I 54'2 %i (1)%5
t | i) i) i
3.7 | 8102 ' 14 | 1847 1.65| 2,52
33 | T2 17 | 2666 1.65| 2,444
31| 6218 10 | 2003 1.65| 2,378
L7 | 38 10 | 1,632 1.65| 2,339
. \715 13 | 1768 17 | 2214
21 | 4687 16| 2103 1.7 2,302
3.8 | 865 17 1 2354 1.8 | 242
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Jeet, of Rio Grande at Eagle Pass, Tezx., for 1900-1918—Continued
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RIO GRANDE.

Daily guge height, in feet, of Rio Grande at Eagle Pass, Tezx., for 1900-1913—Continued.

0 0 0 0 Ty .
< wIFoo waBw ~r+8o® RBEse %10%4. COORN NOOI- FhBE HRwBin —omem %%7%%n
m Bididw e S FFE SPGB SdFded Sededdw ol cicicicied odededed il coiciciol dedoimed o
.. I 0 )

g vooor &rndB« voool 8888 cwniBwnd «oiBie SQwww Baido oreile weBdo ©wdSwi
< NN e - NS Bid s el e e - e NN NN
. 0 Iy
= [T Fee? Brool Bowww mennile 0801 BoRos BWONIE WHM®M® NS~ -3
...m.. cicicdoiod NN NOmme s i - BeoNN N NI A e - e e
5 1 01 ) ; ) ) H
] oo8cc BuBRE ©8088 cwww® ~niloo ! 8Scoco wel8e 8+808 novofSo S8c%w aRwn~3 !
M cdededed ool Ahﬁ.,ﬂ..ao.ﬁ., e WAoo o e S e Heeieied fodedd cdedededed 3
: )
] SoBos cooos onaeer worBod RwwReldl Arond Boowd oolRow BBow WKW wHHNDOD
= - ool cioieNeied N N e ed D CONNN mrmrr e e e -
. 011 w o Iy . 0 w0, g
m. %4 RO MOOOC OOMIT® CROMWD %8%64 : 3%22M [ SOCOD SOOOS 99%%% r=be o0 m
< B L R e L I R P B e e e P e e e e A e R R e ke L ] :
. :
. 0 win 19 ) o)
rB8ce coooo coons ohoos SHe~Soo connn SNFo BewBon ~ooRw nBold WEFTeBe
e R E e R P R P e e L e 7t et N i NN N e e
. 1w H win ) 0 w W .
2 COOOIB WoWY VITTE FHHFWE DEEN MENENN AENEENN AROMN NAANS SBWmA Qe oL
= el e R P R R B L R P e e i L e L e L B e il i il ool cieied b
. )
o WO ©OOOID IDDIOIOW HHHH N HHHQW MR HAWN
o i il mdrdedieird el e e et e
. n
$ HIDIVIVIW VDGO OB CVCOD OOBIE  HOVWWD
a R B P e o e e B B e L L L T T T e e e L
4 B0y wwaww wnmnon oBROR ©wmon wwwww
Z i el e o e
w o0 Mm N
s Seiciol o
. . H
B 5 g ;
3 = m 4
[=] - = B
- - .
i
:
<
-




298 WATER RESOURCES OF RIO GRANDE BASIN, 1888—1413.

Darly discharge, in second-feet, of Rio Grande at Eagle Pass, Tex., for 1900-1913.

Day. | May. | June. | July. | Aug. | Sept. Day. - | May. | June. | July. | Aug. | Sept.
4,740 6,250 16,730 11,630 " 9,330
4, 450 7,500 13,700 10,160 9,050
4,740 6,800 13,350 9,920 8,480
5,600 5,700] 10,000/ 8, 7,070
6,220| 5,000 8,230 8,190 7,360
8,000 5,330] 6,540 10,340 6,510
6,830, 4,800 5,850{ 10,510 17,150
6,220) 4,700 5,760 9,850 50,090
4,450 4,700/ 5,650 9,570] 45,090
3,430 4,850| 5, 7,220 40,360
3,430 4,250| 6,830 6,560 22,800
5,300 3,500 9,780| 6,990 19,160
7, 400 6,100 11,2000 8,090 16,090
16, 100 4,250| 10,360 7,650, 14,700
17,000 18,500{ 10,180 6,990 17,770
........ 12,6000  6,370|........
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.
4,860 3,420 2,740 2,550/ 2,020 3,680 3,680 1,770| 4,100 2,940
4,860, 3,420] 2,730 2,610 2,020/ 3,000 5,430 1,770| 5,030 3,950
4,860 3,420| 2,720| 2,550| 2,020| 3,000 4,270 1,770| 4,570| 3,
4,460{ 3,420 2,710 2,530 2,020 3,000 4,520 1,700 4,570 3,360
4,460 3,420 2,700 2,510/ 2,020 2,670 4,750 1,650 5,240, 2,930
4,460 3,420| 2,690| 2,490 2,020| 2,330 4,410/ 1,600 4,920 2,840
4,460 3,420 2, 2,470 1,930| 2,330| 4,410, 1,600 4,850 2,850
4,460| 3,400 2,670| 2,450| 1,930 2,330| 4,410, 1,840| 5,180 2,840
4,460 3,320 2, 2,420| 1,930\ 4,270/ 4,520| 1,820, 5,180 21,460
4,460| 3,240| 2,660{ 2,390 2,020| 3,350 4,630, 1,780 5,080 7,840
4,460| 3,160 2,660, .2,360| 2,080, 2,670| 4,410 1,670, 4,850, 6,580
4,460| 3,080| 2,650 2,340 2,020 2,330| 4,175 1,840 4,580 5,
4,460 3,000 2,640 2,310 2,020 2,330| 3,680| 1,800| 4,300 5,060
4,460] 2,910| 2,630 2,280 1,930] 2,250| 3,680] 1,650 4,300/ 8, 450
4,460 2,920 2,610, 2,260 1,930 .2,250| 3,730 2,140 4,120 5,
2,2 930 2,250{ 3,960 1,980| 3,850 7,640
2 8801 2,250 3,730 1,900{ 3,600| -5,720
840 2,200 3,680 2,750| 3,390| 4,420
840] 2,330 3,430| 3,360 3,080 4,280
840] 3,680| 3,135 2,300 3,050 5,720
840 3,680| 2,850| 2,580 4,190 7,900
840 3,000 2,850 2,520 4,800 8,040
830] 3,680| 2,850 2,6%0| 4,780| 6,970
810/ 3,340] 2,850] 2,460, 4,780 6,020
3,950 2,760 2,760 4,750, 5,540
3,680| 2,470| 3,440| 4,540 4,570
3,680| 2,470| 3,440| 3,960| 4,180
4,070 1,840| 3,300 3,500 3,950
4,410) 1,800/ 3,700 2,920 3,650
4,410! 1,770| 3,8001 2,850 3,480
_______ 3,050|-......] 3,800| 2,800]-......
2,520 2,020| 1,830 1,440 1,310| 1,900 1,370 12,140( 11,300
,5200 2,030 1,870 1,390 1,290| 1,840/ 4,160{ 10,020| 13,500
2,570 2,040 1,920 1, 1,350( 1,260/ 1,780 2,040/ 8,770 9,
2,620 2,020{ 1,970| 1,900/ 1,310 6,220 1,670 1,540, 7,570, 8,300
2,670( 2,000{ 1,990 1,830 1,300 8,920 1,610{ 1,420 7,400 10,800
2,600, 1,980 2,000 1,830 1,200| 3,150| 1,500 1,360/ 6,380| 15,000
2,600 1,950 2,010, 1,830 1,280| 2,270| 1,500 1,310| 5,160 15,200
2,530( 1,950/ 2,020{ 1,830| 1,270 1,880 1,500| 1,270/ 6,040/ 18,000
2,460 2,170\ 2,030| 1,750| 1,200| 1,770| 1,410| 1,540/ 5,720| 26,360
2,380 2,250\ 2,040| 1,670 1,310{ 1,500{ 1,330 1,540 4,760| 30,400
b5 DU 4,59| 4,180| 2,260 2,270 2,050/ 1,600 1,330| 1,510( 1,330 2,080| 4,040/ 32,000
120 ,600( 4,1800 2,260 2,290/ 2,030| 1,590 1,350 1,500 1,330| 3,030| 3,920( 27,
.............. , 2300 4,180 2,260( 2,300/ 2,010/ 1,580 1,360 1,490 1,590 2,790 3, 25,100
Mo 2,910/ 4,180 2,260, 2,300 1,990| 1,570] 1,430 1,480 2,020| 7,050 4,450( 21,600
15 2,7800 4,3100 2,220! 2,300/ 1,960/ 1,550! 2,170l 1,450/ 1,740/ 7,480l 9,500! 16,460
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RIO GRANDE,

Daily discharge, in second-feet, of Rio Grande at Eagle Pass, Tex., for 1900-1913—Contd
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a Date of measurement.



300 WATER RESOURCES OF RIO GRANDE BASIN, 1888—1913,

Daily discharge, in second-feet, of Rio Grande at Eugle Pass, Tex., for 1900-1913—Contd.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
2,350, 2,410/a1,960| 1,840 1,640 1,280{1,300| 1,800/¢2,130] 1,660/ 31,220
2,340/ 2,360| 1,960 1,840 1,630 1,280| 1,300 2,780| 2,090 1,660( 37,550
2,330 2,310 1,960|e1,830{ 1,630{41,980 1,300(s4,300f{ 2,730| a1,800(e36,920
2,330| 2,260 1,910| 1,830| 1,630| 1,420| 1,300( 3,600 6,940| 1,770| 28,450
2,330 2,210{41,910| 1,840|a1,630 1,350|a2,570|a3,12055,260| 1,770 21,680
2,340 2,160{ 1,910(41,850| 1,630{ 1,340{ 2,300( 2,990{ 2,910/ &1,800|e18, 520
2,360 2,110/ 1,910 1,850| 1,630{41,310; 2, 2,810{52,390f 1,830( 22,
2,380| 2,060{¢1,910| 1,840|a1,630f 1,280 4,900(=30,600{ 2,070/ 1,950(al9, 520
2,400 2,060| 1,900|a1,840 1,620| 1,280| 6,220(a34,180 2,410/ &2,020| 16,950
2,410| 2,070| 1,890)....... 1,620/ a 1,280 10,300 12,930|62,280| 2,170(s13,650
s 2,070{1,880]....... a1,620]....... 4,640)........ 2,130| a2,250|.......
16,100 4,430 4,200 3,230| 4,1300015,200 9,450| 11,650| 75,500 16,460| 8,640
16,570 4,400 4,330 3,230/ 4,130229,100 8,850( 11,120| 66,500 14,680 7,880
16,570, 4,370 a4,370,43,230| 3,950, 9, 8,450,210, 590f 50,500] 14,460, 8,330
212,770( ¢ 4,340, 4,210 3,160{a4,140; 6,390|a 8, 250| 10, 440| 44,900| 14, 210| & 8,190
11,800 4,340 4,210| 3,160 4,500{ 5,790 8,690 10,200 25,100, 13,390, 7,210
Beeaeaenn 9,280( 11,060/ 4,340| 4,050 3,140|a4,500{a5,790] 8,930| 10,740f 21,500f 13,570 6,930
7eeeeianeees a8, 640| 12,770 76404 4,050/ 43,130 4,750 5,790 8,160a11,650| 20,900 al4,000| a6, 510
I 8,470(211,300; = 8, 210 3,840 3,130 6,530 5,790j4 8,190 12,680( 20,600 13,660 6,510
O 8,800 10,990 7,920 3,630 3,450|2 6,930 5,500 8,490| 15,240 19,400] 13,330| 8,080
0. 8,800 10,700 7,920| 3,420/ 3,450al6,050| & 5,210/ 12, 500|616, 320(612, 830| 213,740 9,310
210, 000a10,320{ 7,070 @3, 220] & 3,450| 10,400| 5,600| 38,300 15,410/ 10,930, 13,390a15, 230
13,900 9,420\ @6,210( 3,200 3,450 8,0000 5,700| 7,500( 16,010| 9,970 12,800( 21,700
15,4000 8,780 5,480 3,180| 3,450 7,400/@5,250| 7,100(a1S,450| 8,370 14,450 14,120
7| 20,800 o 7,960| 5,480 a3, 160{a3, 250 57,400 5,250, 7,500| 20,300|a7,170| 18, 610/al4,840
231,000 7,570 5,190 3,160{ 3,250| 8,000 5,130/49,990 21,620 6,480 17,510| 15,400
) [ J 29,6000 7,700(e 5,190 3,260/ 3,240[¢16,550( 5,070{ 9,330( 22,930 5,710| &14,910( 12,720
i S 28,560|:e 7,360 5,620 a3,370{a3,240| 8,900|45,010 8, 340/a23,980ia7,210( 15,640/ 11,540
18 i 28,4200 7,360 5,620 3,330/ 3,240 8,900 4,650|a8,340 23,980 7,210( 1 7,250/ 11,610
19 20,170 7,050| a5, 770 3,390 3,230/58,900 4,300[ 8,330( 23,980| 7,020| 416,000(a12,180
20 231,420( @ 6,730 5,620 3,350 3,220 8,580/44,300| 9, 421, 830| 10,300 17,000( 12,130
28,420/ 6,250 5,440|23,420(3,210| 9,070 4,480 49,900 23,690/a11,080| 19,750| 10,110
--|e26,580| 5,770(a5,270, 3,360 3,210/ 9,230 5,280| 10,440{ 21,830| 9,870| 21,750|49,010
_| 26,780/ a 5,440, 5,270 3,310 3,570{39,010| 5,080 10,310/321,090| 12,280| 416,660, 8,550
25,090] 5,120| a 4,960 3,260 53,840 8,360/e12, 100 11,770( 20,320 9,060[. 13,510 8,370
225,640 4,960{ 4,850] 3;210| 4,320 7,930 9,570(al4,500( 20,320|¢10,500| 12,760]4a 7,990
4,750 3,160 4,320 7,500 8,570| 20,900/ 19,940 17,600| 13, 760( 15,500
4,600 3,160 4 220|e6,850| e 6,370| 12,900/a19, 560| 14,200| " 15, 210| 25,100
a4 550| 63,460 4,130 6,970| 7,970(al4, 17,300/e11,810{ 15, 160(a30, 400
4,520 3,460|....... 6,840 6,570| 11,830|166,600| 13,400| 813, 380a33, 000
4,490( 3,470(....... 6,780( 59, 900| 11,580(238,300| 15,980| 11,480| 17,200
a 4,260 63,340|....... a6,720|-......1011,780|. ...... 217, 580| 410, 540|.......
) P 14,010| 4,470| 5,350 5,860| 4,290{ 7,730/ 2,590/ 6,860{ 7,170/ 7,880 16,430} 63,530
2 eeeanns al4,5100 4,470| 5,280 5,710 4,350 7,610 2,5000 3,780 7,480 7,360| 15,680l 59,030
16,980 5,700 5,210/ a 5,710 a 4,200/ ¢ 7,320/ 62,400 3,270| a7, 610| a 6,840/ 415,940(a50, 230
45,530/ 65,540 5,550 4,060 6,700 2,510|a3,270| 12,340 6,840 15,410 40,210
5,190 5,850 5,550| 4,020 5,980, 2,620 4,050f 15,340| 6,340] 18,030(a27,060
4,7400 8,120 a3,980| 45,660 @ 2,720/ a 4, 540( 10,540 6,340] 21,440| 26,250
04,500 7,810|a4,970| 4,070| 5,720 2,690, 4,440|a9,140(a8 750\ 31,120/19,020
4,500/ 27,5000 4,960| 4,170 4,800 2,660 4,940/ 8 800| 14,210 32,700| 19,680
4,370 7,250 5,150 a4,270|a 4, 410| @ 2,620 a 4,830, 7,960] 19,130| 436, 60| 18,040
4,130 6,390 5,330, 4,070 4,370 2,550 4,760|a 7,790,618, 930| 43,860617,040
24,130/46,270! 5,200 4,070 4,290 2,480 4,690 7,420 17,510 49,930/ 15,530
4, 6,080, 5,200 b5,280|a 4,200 a2, 410|a4,620] 7,060| 18,900 93,150| 14,010
4,620 6,080 5,270/ 47,180 4,000 2,370 4,440| & 7,00019, 080(3178, 650/a12, 800
7,170{ 5,790/ @ 5,210 7,630 4,000, 2,330, 4,270 6,750] 18,780| 114,920/ 12, 160
210,240 5,590| 5,070 7,940 4,090| 22,300/ 44,210 6,000/ 17,570( e58,750| 11,920
13,840/ 5,590 4,930 28,000 4,090 2,280 3,900|45,750/c16,360| 42, 150,612,090
12,2400 5,580/ 64,790 7,830 3,800 2,250/ 3,800{ 5,700| 17,590 27,330| 11,280
11,640/ ¢ 5,480 4,860 7,750 3,870/42,230/44,000( 5,520; 16,060{ 27,610 11,070
5,750 13,070/ 5,280| 4,840 7,710/ 3,650, 2,230, 4,970|a5,210a22 660/ 22,510, 10,660
a 5,550 13,700 11,610/ 4,810/« 7,670 3,430] 2,240 5,930 5,720; 24,260; 519,110|a10, 650

a Date of measurement.
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Daily discharge, in second-feet, of Rio Grande at Eogle Pass, Tex., for 1900-1918—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
13,930a13,020| 4,810 7,670/ 3,310/ 2, 6,530 5,730 26,8201 17,230| 11,660
a14,760| 12,820] 4,810| 10,360 3,190 2,170|a 5,220| a5, 230{28, 180| 16, 150/ 12, 870
12,130| 12,4201 & 4, 600(e10,020| 8,170] 2,090 5,410 5,220| 29,380/e17, 570/a15, 670
,100| 12,220 4,660| 9,400 3,150a2,010{ 5,740 4,960 22,740 27,880| 12,020
a6,720| 17,300 4,640 9,400(0 3,140 2,060 o 5,800| @ 4,950¢20, 590] 30,010| 11,170
6,550(016,240{ 2 4,620] 9,240| 3,140| 2,110 6,220 5,660 24,480e28, 590| 11,720
6,280( 11,500 4,480] 8,320| 2,980/ @2,270| 5,940 5,810| 25,220 29,300/a11,670
06,220|4 7,600 4,350 7,850a2,980| 2,700}a 5,930| ¢ 6,000a27,070/a54,130] 11,760
5,670 7,220/@4,220...0... 2,900 2,930 6,040 6,290| 33,070 48,530 11,040
@5,270| 7,470 4,030(....... 2,830/ 22,860 6,300] & 6,340, 31,070| 52, 460|910, 130
....... 96,330 4,030|--.....] 2,680!.......|@6,560..._...] 16,270/a55,680|.......
4,420 4,970, 4,980 4,600\ 3,760| 2,640 5,580 5,080 8,600 7,060 5,530
4,290( . 5,110] 4,980} 4,580| 3,440 2,640 5,600 5,240 8§ 760 7,150 5,790
a4,370/ a5, 2401 @ 4,980( ¢ 4, 560( @ 3, 130| @ 2, 560/ @ 5, 510 & 5, 490( a 9, 720f @ 7, 250| 0.9, 140
4,450 5310] 4,640 4,560/ 3,050 2,550 5,270 5,550 9, 6,280| 11,870
4,540 5,370 4,510| 4,560, 3,050 2,540 5,040 5,700 9, 5,920| 10,190
4,630| @ 5,240| 2 4,370 ¢ 4,620 3,050 a 2,530| 2 4, 800] a 5, 700| ¢ 9, 630| & 5, 660/¢12, 060
4,710 4,970| 4,330{ 4,450(43,050| 3,110/ 4,660 5,400 8,490\ 5,610] 12,640
4,800 4,900 4,280 4,280 3,140 3,170, 5,000 6,600\ 8,040 5,670 12,250
4,690 4,840 4,240104,120| 3350 3,230 4,730/a7, 7,350f @ 5, 5201013, 130
4,610/ 5,070(¢4,190| 4,250/ @3,450, 3,230/ ¢ 4,710| 7,670{¢ 7,190 5,240 14,340
4,530 5,680 4,230| 4,110, 3,320 3,230 4,640 8,070 7,030 5,170 16,050
@ 4,450\ 5,980 4,270/ 3,700| 3,380/ 3,160 4,570/ 8,270, 7,360,¢4, ,
4,350/ 6,190/ @ 4,310 3,840 3,430| 3,040/ 4,370 8,760{a 8,080 4,
8,950 6,030/ 4,300, 3,890 3,400 3,040 4,290 7,850 9,680 5,
a4,360| 6,480| 4,290(03,760] 3,310/¢2,920| 4,450|¢ 6,940 8,550/ a4,
4,270/ 0 6,420/ 2 4,280 3,760 3,220| 2,950/ 24,620 6,660(c 7,220 4,
4,390 6,130 4,280 3,920 3,170 2,870 4,620(- 7,110 7,400{ 4,980 9,
a4,510 5,940 4,790(a3,760| 3,010/a 2,660, 4,620|@7,840 7,990| 4,800(a10,240
4,600 o 5,850/ @ 4,790| 3,830(¢ 2,970 2,570 24,310/ 10,310(#8,370| 4, 8
4, 5,720 4,570 3,910 2,900, 2,610, 4,750 8,710 8,170 4,
.............. ad, 5,590| 4,570/¢3,910] 2,840/ 2,580 4,750(a 8,710 7,660/a4,
.............. 4,600| a 5,460 4,570| 3,870( 2,840 2,630| ¢4,230| 10,000( 7,400 4,
.............. 4, 5,340 4,530 3,830{ 2,830/ 2,670 3,960] 10,900 7,120 4,
.............. ad, 5,340 4,480] 3,720 2,820|@2,720| 3,900,¢9,990| 7,180a4,
.............. 4, 5,270( @ 4,440} ¢ 3,620/ ¢ 2,870, 2,660/ 3,840 9,160(26,370] 4,
.............. 4,710(¢5,210( 4,440 8,640/ 2,800 2,600 4,320 8,510, 6,770] 3,
.............. a4, 5,230( 4,430\ 3,670 2,720/ 43,600 4,680(a8,290 7,000/¢3,
.............. 4, 5,440| @ 4,320/ @ 3,560 ¢ 2, 640 4,330/ @ 5,050 8,210(a 5,640 6,
.............. 4,970(a 5,450, 4,220.......| 2,820 5,180 5,060 8,130, 6,520 6,
.............. a5, 5,400 4,220(_......| 2,640 5,550 5,070|a8,040( 6,870 5,
..................... 5,150{5,020|.......{¢2,640.......| 5,080|.......|a6,870/a5 430
.............. 5,840/ 6,640] 4,820] 3,140| 2,730 2,120 4,130 2,650] 7,390 10,100
.............. 5,530 5,910( 4,8800 3,100{ 2,740/ 2,120 , 2,700 6,550 9,
.............. @ 6,970(a11, 760{ 4, 750! @ 3, 070| @ 2, 750 @ 2, 160} a4 0501 @ 2,740 ¢ 4, 620017, 020
.............. 7,000| 22,560 4,690 2,940| 2,710| 2,230 3,850] 2,740| 4,620 20,540
.............. 7,220/013,500( 4,630 2,820( 2, 2,270 3,710] 2,740| 13,340
.............. 7,940 12,950( @ 4,470| @ 2,690 @ 2,620| 2,230 a 4,210| @ 2, 510\a17, 10021, 680
.............. 82012 8,070, 12,640| 4,370 2,890, 2,590 & 2,190 4,110 2,420/ 12,290
.............. ,380] 8,070e12,390] 4,320] 3,090 2,590 2,230 4,010( 10, 800f 13, 640| 23, 230
Qe 5,950(a22, 270| 11,180} a 4,270/ & 3,620 2,570 2,260 a4,120{ @ 4,670] 10,370/018, 180
b1 a4,730| 28,260 9,800 4,350 3,510|a 2,570] ¢ 2,400 3,930 4,870(a 8,
) D 4,220| 17,5700 8,760 4,430| 3,510 2,550 2,400) 3,170 4,570 7,750| 11,310
120 i, 4,460(112, 40| 0 8, 250| @ 4, 420/ @ 3, 510| 2,530 3,970 a2,970( ¢ 2,350 6,200
13l -.|®4,700| 11,100 8,410 4,290 3,360|e 2,460 a 3,550 2,800] 2,650/215,660( 15,470
S PO 4,550| 10,130] 8,420] 4,260] 3,210/ 2,400/ 3,010 2, 2,390| 24,690| 14,430
15, e, 4,390| ¢ 9, 400, @ 8,430| @ 4,120 ¢ 3,150/ 2,390 2,920 02,720 2,180 28,600,
16.ceeeenan. a4,080 9,900, 8,110 3,960 3,100 2,390|¢ 2,840 2,660| a 2,080(226, 200| 11,410
F A 4,040 9,810 7,940 3,900 2,950 2,380| 2,840 2,570 2,150/ 24,
18 iiennn.. 4,000| ¢ 9, 950{ @ 7, 620( a 3,840| @ 2, 800| 2,280 3,240 02,460 2,100| 15 400| a 8, 260
19 ciieanan... 3,960 8,600 6,910 3,730| 2,810 2,270 9,700 2,460| @ 1,950a11, 280 7,
D I 3,9200 7,4%| 6,400] 3,620 2,820| 2,270 9,510, 2,850 2,490 1,850 9,670 6,170

e Date of measurement.




302 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

. Daily discharge, in second-feet, of Rio Grande at Eagle Pass, Tex., for 1900-1918—Contd.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,880(a 6,620 a 5,600 3,620 42,840 ¢ 2,260( 6,060 2,870/42,520 1,850 10,000 5,550
3,700 6,620 5,850|43, 620 2,900 2,250( 3,660 a2 780 2 420 a1 850/ a9,100( 5,180
3,430 6,460 5,810 3, 2,240| 3,310 12 180 2, 219 5 060 9,100 4,840
3,310, ¢ 6,310, a 5,970 3,710| e 2,910(¢ 2, 230| 3, 270a49 560( @ 2,110 2 810| 8,580{a 4, 580
3,190 6, 5,760|6 3,7 , 790 2,210 a3,270012 630) 7,060 a2,020 7,560 4,220
5,720| 5,960 5,570 3,730, 2, 2,190| 3,270| 6,190 4,260 7,840/ 9,060 4,140
5,220{ @ 6,110| @ 5, 450| 3,700| @ 2,790{ 62,170 3,190 4,120/a3,510, 6,830/ 11,310 4,070
5,720| 6,870/ 5,130/a3,660! 2,750 160| @ 3,110/ @ 3,420 2,930/ a 4, 560{a 8, 500{ 3,770
6,4701 6,560{ 5,000 3,530|¢2,710, 2, 3,440| 2,740 3,960, 8,000 3,470
7,220 @ 6,560 4,880 3,410{....... 2,130/ 2,870 3,850/ 42,540, 6,950 11 000} @ 3,380
5,840|....... 24,750/ ¢3,280....... 02 1204 ...... @ 4,270....... a 8,540 48 020|.......

2,190| 2,160 1,880 1,710{ 1,640| 5,260 6,360 12,070} 4,780
2,210 2,170 1,880 1,690 1,490| 5,330 6,100 11,860 4,580
@ 2,230/ ¢ 2,180 ¢ 1,8%0| & 1,670| @ 1,490} ¢ 5, 350| @ 6, 100(a12, 340 a 4, 450
2,240] 2,170] 1,880f 1,690/ 1,460| 4,850 6,040( 12,340] 4,350
2,240( 2,160f 1,780] 1,720| 1,440 4,950 5,790 13,840 10 900
62,250/ 62,150{ ¢ 1,780|a 1,740'a 1,760| @ 4, 650| a 5, 740210, 860( 15,700
2 250} 2 1500 1,780 1,710} 2,470 4 500 8,6201011 420
2 250] 2 1201 1,770 1,680 2,340| 4,650 5 610| 9,630( 9,630
a2 240] a2 100ja 1,770/ @ 1,650| @ 2, 160| a4 890) 05,780 48 490| 7,380
2,260 2,090 1,840 1,640| - 2,070 4,890 11,520 7 860| 2 7,620
2,290 2,080 2,060; 1,630| 2,090| 4,870{ 15,440 7,820; 7,090
a2,320|0 2,070/« 2,270/ ¢ 1,540| 2,110|a 4,870/a14,830| 7,790; 6,120
2,330] 2,040] 2,190 1,540{@2,290| 4,870 15,030(¢9,260|a 5,920
2,3401 2,100 2,110f 1,540{ 2,290{ 5,680| 14,830( 9,410{ 5,920
2,350 2,070 2,020 1,540 2,210 a5 300 16 030] 9,410] 16,500
a2,350|@ 1,190/ 1,840( a 1,540/ ¢ 2,130| 3,940/a14,980{ « 8, 660] a 6, 640
2,290 2,010 1,750( 1,540/ 2,200| 3,680 12,4801 9,730| 8,250
@2,240(@2,020] 1,750| 1,540| 2,220(a 3,420/a11,400] 9,320} 8,890
2,220] a2 040} ¢ 1,750/ 6 1,540/ & 2,430{ 5,410( 10,790f 29,320 ¢ 9,370
2,210 2,040 1,770 1,540 3,190 5,610 8,950} 12,230| 13,160
@2,190) 2,030 1,600 1,530 3,940)c6,420|¢ 7,120 13,330 10,740
, 180) rz2 030 @ 1,660| 2 1,530 @ 4,510 6,010{ 5, 790a13 330 a14 260
2,170} 1 990] 1,660 1,510( 4,490| 6,420( 16, 830f 10, 390 13 180
2 2,170] l 950] 2,060 1,480 4,640]|a7,040/a26,100] 8,920 10 220
2,170| a1,910 1,910 a1,460| a 4,440] 8,200| 10,430 a8,100 a8,870
2,180} 1,900; 1,820| 1,460\ 4,870} 7,620, 8,200 7,100; 8,750
@2,190f 1,890} 1,720/ 2,280 4,940ia7,430|a5,520] 6 100 8,550
2,180( @ 1,880| @ 1,680 & 2,390| @ 5,200| 6,630 6,210(a 6, 1260 a 8,260
2,170] 1,690 1,640 5,260| 6,830 6, 440] 6 100{ 7,850
2,160) 1,710/ 1,640 5,280{a¢ 6,490 5,980} 5 910| & 6,410
2,150 a1,730|....... a5,260f....... a9,780 05 700|.......
4,770 2,280 1,620 2,950 2,260 4,830 5,940} 1,370 2,950
5,360 2,360{ 1,530] 2,920| 2,260} 4,430 5,940{ 1,310( 2,560
@ 5,150| @ 2,440| a 1,430| @ 2,920| @ 2,260} @ 3,870 @ 5,940 e 1,310 a 2,260
5,050{ 2,440) 1,440{ 2,780 2,240{ 3,710 6,140 1,270 2,110
3,790| 2,450 1,450 2,630{ 2,220| 3,620{ 7,040f 1,230| 2,110
a3,030|a 2,460| @ 1,450 @ 2,480| a 2,200| a 3,620| 5,900} a 1,230| a 1,800
3,030] 2,360] 1,450] 2,480| 2,660| 3,580)a 5,450 1 210 53 000
3,030{ 2,270/ 1,450( 2,600/ 3,760 3,350; 5,850 1 190| 313 340
2,940 2,230(e1,350 14 800 a 4,040/ 3,120{ 5,460 1 160 8950‘
2,930 a2 110{ 1,32 7200 4030 2,830{ e 8,830 al 140 8190

3

0|

00| 3,790] 4,020 2,700 3,830 1,120 6,980
170 3 120{ 4,000|a 2, 620 2 680) 1 110 '14 860
150] 43 120 a3 990 2,420 02 320 al 090 5 690
s 120] 3 620 4 080 2 110] 2 280] 1 1200 6,080
112 380 2,020 2,600 01,980 100] 3 020] 4 470, al 860 2,280 1 140 16 690

11
%!
1
1
2,380 2 2,040{ 2,590 1,9800i080a2500a4870 1,930/ 2,280 1,170 5,700
1
a4

2,380 2,040| 2,790| 1,970 080f 2,510[ 6,520 2 040 2 250) 1 200 4 860
02,340 2,050; 2,990}a 1,960 080) 2 520 5 800, a2 150 2 230 1 230 a4 020
2,3400 2,050; 2,900| 1,950 430 12 530 '15 800] 2 060) 02,210 al 260 4 160
2,430 2,060 a2 750| 1,950, 1 650) 2 520} 10 790 1 980} 2,190 1 230 3 390

22,3301 2,060, 2,680|21,940 1,650 2,380} 12,120{«1,890| 2,170{ 1,200 3,600
2,280 a 2, 070 2680 1,930 al%?() a2 360«16 140 1970 02 150 01180 3800
2 230y 2 060) 2 620 1,930 1 880] 2,240 5,390 2,050 2 150 1 190 4 010

02 190 2 060) 2 560] a 1,920 1 940| 2,240} 5,190/ 2,120 2,100 1 210 64 220
2 150 02 050! 2 5601 1,920] ﬂl 900 02 240) 5 390! 2,120 22,100 01,410 6,470

o Date of measurem ent.




RIO GRANDE.

- 308,

Daily discharge, in second-feet, of Rio Grande ot Eagle Pass, Tez., for 1900-1918—Contd.

Day.

Oct.

Nov.

Dec.

Jan. | Feb. | Mar. | Apr. | May. | June.

July. | Aug. | Sept.

6 920
4 6,570
213,110

9,280
7,990

7,990
8,110
{28,270
950
9,880
210, 060
1190
9,510
29,240
8,930

8,870
a8, 050
7,420
7,290
7,160
7,030

(=23
=
(=3

5 370)

5,150
6,240
6,240

25,810
5,810

5,810)

04400

4,710
4,910)
a 5,110
5,040
4, 960]
a 4, 680)
4 630

431

a1,610
1,600
1,590
al,580
1,610

1,630
a 1,650
1,650
1,650
a1,650

40
3,900
3,840
3,720
3,600
3,550
3,490
3,440

a3 260

3,220
3,080]
a 3,040
2,990
2,940

a 2,890
2 890]

4 590f 2 850
a4 340 a2 850

2 790

4,280 2,740
a4,050{2 2, 720
3,950 2,680
3,840 2,650
a3,740| 2,650

@ 2,650

1,730]
1 730]

3820 2290
a4 360, 2180

4 460) 14 340

6,
5
al 730) ﬂ2 900j@ 5
5
4
4

21,430
1,420]
1,420]

a 1,420
1,400}

2,070
1,480| 2,040

2,000
a1,960| 2,640
1,930 2,510 1,450

1,870]

21,790

a 4,420/al4, 980]
4,420} 14,430( 5,390
4,420 11,380 5

@ 6,650| 2 9,59
5,650 8,980

5,160 8,360

2

a1,820)
1,770
1,770
e1,770

1,760

01 340

1,430
1,520
a1,610
1,600
1,590

1,420
1,410 -

21,400
1,400
4,690

3,110
3,020
2,860)

2,530
2, 510

2,190| a 1, 600)

22,190 1,610
2/230 1,610
2,260 a1, 610

22,300| 1,800
2,300 1,910

a1,580 7,750
7,750
5, 440

a5,710)
5,410 4,570

11, ,490 08 100
11 130| - 7 690
10 900 7 380/

010 660 a 7 280[a

8,410/ 6,850
7,960 6, 640)
29,950 a 6,130{ a
9,580 6,050
9,340 4,870

@ 8,970| a 3,860
8,840 3,840
8,700 3 830

u8 570) a3 820
8 570 3430

Q
Seeos S

Q

=)
L - Y-

<

2,140

2,020)
2,610

5,110
235,010
4,730
5,640
6,340
6,340

1,800
1,720
1,670
1,710
1,800

1,560, 1,400

1,480 21,800 a 1,820
0| 1,480 1,900 1,710 5,310

1,410( 8,800 1,500| 5,320
a1,340 2,810/ 1,470|a 5,120
1;420{ 2,570, 1,360 5,120

1,500 2,480 1,250/ 5,500
al, 580 u2 000, dl 140 a8 700
1510 1880 1170 9200
1 ,450) 1 760 1 210 10 570
al 380, al 630 al 240a11 720
11,870
13,220)
66,200

a 5,300

¢2 480 a2 020]

22,5200 2,140 1,430 1,630 1,310
2,560] 2,100 1,470 1,610 1,620

2,070 o 1,400| a 1,770] @ 3,260
2,020] 1,400] 1,940, 3,730| 17,700
1,060 1,400 2,100| 3,880| 14,660

@1,910|a 1,410( e 2,180} a 4,030|a12, 540
1890 143 24:00 4030 12060

60 135 2700 4140 11 080
a2 71001 830a132 ﬂ2 350 4480(110590
2710 1830 1360 24;1() 46{}0 9840

2,710f 1,770{ 1,450 2,410{ 4,830, 8,600
02 680) al 710, al 5804 a2 310 a4 940 66 970)
2 730) 1 750, 1 6304 2 250 4 940 6 540
2, 680{ a1, 790) 1 620 2 050 4 910 5 160
2 160041800 4820'15280

8,870( 3,430
217, 000| @ 4,690
13,000 4,450
11,350
10 170
all 110

)
Rl ety

SSEEE E8828 288¥% 28335 58

o
-
ot
(=]
=)

a2,770/613, 150
3,130| 12,720

2,840( 12,440
¢I3 920{a 2, 490612 010
3 880 2 410 11,110
3 940 2 230] 21,640
u4 100] al 980!!27080

3,900 2,020| 28,660
3,410, 2,230| 25,580
a3, 010{ ¢ 2,450/a22, 100
2/940) 2,450 20,850
2,580] 2;700] 20,250

a 2,510 @ 4, 230/a21, 890
2 620 5 110] 18,400
2 630) 8,250 13 410

a2 640|e15, 890 a8 670
2 630 16 230 7 510

3,210 17,180| 6,340
2 2,400(216, 320( e 5,840
? 400) 15 370] 5 540
2,400 14 790) 6 150
2 510 14 400je11,370

1,600f....... a 4,790}
2 Date of measurement,

a2 820 a11 910f.....o



304 WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily discharge, in second feet, of Rio Grande at Eagle Pass, Tex., for 1900-19183—Contd.

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. Aug.
1912-13, -
. 2,010 2,430 1,640 3,190 1,880 1,710 1,480 2,380 2,440
. 2,080 2,280 1,660{ 2,810{ 1,710} 1,710f 1,430 2,860 2,390
) 22,0802 2,280 1, 670| & 2,420| @ 1,530| a 7,450, @ 1,360 a2,530(¢ 2,340
X 2,080| 2,190 1,660 2,390 1,530a29,750 1,350) 2,460 4,220
2,030| 2,230] 1,640 2,360 1,470 22,030 1,350 2,340| a 5,080
2,080| @ 2,270| 2 1,630| @ 2, 340| 2 1, 400(217, 940} & 2, 280 22,140/ a 3,360
2,100 2,200] 1,630 2,980| 1,400 9,200 2,090 2,140 3,030
2,260 2,140 1,620 3,500 1,460/ 6,180 2,030 2,320| 3,030
2,280] @ 2,080 @ 1,610| @ 4,020| @ 1, 410| a 4,850} & 5,160 @2,320/¢ 3,920
2,340 1,940| 1,610] 4,330 1,370 2,960 3,460 2,280 4,960
,390|. 1,940| 1,670| 4,150 1,200 2,200 3,140 2,250| 6,010
1520/ @ 1,940] o 1,790| @ 3, 730| 21, 200| 22, 290 | 22,820 a2,230|a6, 800
, 570 1,940' 1,720| 3,640( 1,180 2,170( 3,460 2,190 7,120
1540 1,940 1,710( 3,540 1,150 2,040 3,050 2,110| 6,630
7510/ 1,800| @ 1,700{ 2 3, 360! & 1, 030| @ 1, 960} & 2,420 a 2,060 a 5,970
,3500 1,880 1,730] 3,130 1,060 1,090 2,350 2,060 5,220
1350] 2,330 1,870 1,670| 2,910 1,080 2,260| 2,670 2,160 4,750
’ ,310/a1,850( 2 1, 700{ ¢ 2,680} 2 1,110] & 2, 240( @ 3,110 a2,700| @ 4,400
3,770{ 3,220, 2,300, 1,830} 2,700 2,610 1,140; 2,180 3,0 2,590 4,090
3,600 2,760, 2,280, 1,810la5,740| 2,540| 1,170| 2,430, 5,020 2,470| 3,770
23,600/22,510/2¢2,270(a1,790| 5,390|a2,390|a1,200| & 2,050| @ 9, 640 a2,420| 2 3,270
3, ,3200 2,200 1,820| 4,820] 2,390 1,200 2,000 7,240 2,200 3,110
3,250| 2,260 2,210 1,860( 4,480 2,300 1 1,940 6,490 2,880, 2,870
a2,990|¢2,210{¢2,210) ¢ 1,820 ¢ 4,020| ¢ 2,220] & 1,410{ a 1, 89033, ag,%agigg
b

22,430 1,630,

2,920| 2,210( 2,650| 1,770/ 3,920

f

Q

19,65 19 RO B2 1O

e Date of measurement.

Monthly discharge of Rio Grande at Eagle Pass, Tex., for 1900-1913.

Discharge in second-
feet.

Rin-off
(total in

Month.

Mean.

acro-
feet).

Sepgtl;?nber .

The period.

1900~1901.
October. ......
November.

,..
2
8

ESEEE

=
(=]

Eg@ﬂh
2¥SEREE

<

~3
=3
=)

9,100 565,071
5,500 327,808
4121 253,
3,054 187,795
2,616 145,360
2,277 )

P RO RO b b b = DD DD RO GO H O

BE | 8288

December. ...

=
=
(=]

3,444 211,775
3,644 216,833

2, 2451 138,089

Discharge in second-
fee Run-off
Month. (totalin
Maxi- | Mini-
mum. | mum, | Mean.
1,830 2,052
1,830 1,973
1,420, 1,606
12700 1,448
1,260 3,382
1,330 1,648
. 22,400 1,270, 094
August........ 12,140 3,800| 6,539
September. ...| 32,000 3,800/ 12,868]
The year.| 32,0000 1,260 3,910 2,840,000
1902-3. 0]
October.......| 4,920[ 2,080 3,07
1,930 2,385
2,260 2,904
2,050 2,385
2,000, 2,761
1,880 2508
1,640 174
1,700 3,880
2,670 9,225
3, 350 156
gus; ,190] 2, 590f , 630
September. ...} 10,750 ,480[ 5, 408]
Theyear.| 47,400 1,640 3,870 2,800,000
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Monthly discharge of Rio Grande at Eagle Pass, Tezx., for 1900-19183—Continued.

Discharge in second- Discharge in second-
feet. (Run.loﬁ feef Run-oft
total in total in
Month. - M.‘. ‘acTe- Month. - - ¢ acre-
ot | o, | Mean. | 10D x| ant | Mean, | fo00)-
1908-9.
3,020 | 5,248 322,691 4,160 | 2,260 | 2,959 | 181,924
2,330 | 2,490 | 148,165 2,320 | 2,20 | 2210 135,074
2,060 | 2,256 | 138,744 2,260 | 2,150 | 2,199 | 135,193
1,880 | 2,002 | 123,094 2,350 | 2,150 | 2,233 | 137,276
1,820 | 1,844 | 106,096 2180 | 1,830 | 2 114,030
1,620 | 1,673 | 102,843 2,270 | 1,660 | 1,841 | 113,217
1,280 | 1,577 | 93,838 2,390 | 1,460 | 1,644 | 97,805
1,250 | 2,167 | 133269 5280 | 1,440 | 3,042 187,061
1,800 | 5,86 | 350,261 8,200 | 3,420 | 5,535 | 329,375
1,840 | 3,088 | 189,858 26,100 | 5,520 | 10,001 | 614,955
1,600 | 1,843 113 13,840 | 5,700 | 9,4 579,372
2,480 | 35,622 | 2,119,636 16,500 | 4,350 | 8,850 | 527,127
The year. (172,300 | 1,250 | 5,470 | 3,940,000 The year.| 26,100 | 1,440 | 4,340 | 3,150,000
1909-10.
1904-5. October-......... 6,410 | 2,570 | 3,392 | 208,542
1,151,960
518’ o8 137,137
, 121,349
333, 461 185, 911
190;§?§ 116, 628
| 471,868 187,795
38 )
623, 445 1,
1,781,474 190,770
) 206, 757
1,153,309
918,387 91, 517
762,295 391,379
8, 560, 000 1,090 | 3,090 | 2,240,000
October .. ... s op1| : 1,880 | 3,033 | 186,466
tober 19,950 | 4,350 [ 9,64 592, 820 Te| v | B
1,570 | 1.630 | 100,225
1,340 | 1,483 | 91,200
1,400 | 1,918 | 106,512
1,740 | 2024 | 124,463
1,600 | 2,212 | 131,623
1,310 | 4,847 | 298,017
3,000 | 5,311 | 316,02
s )
3,470 | 5,514 | 328,086
2,010 | 11,200 | 8,150,000 The year.| 23,050 | 1,310 | 3,830 | 2,790,000
1911-12.
4, 4,080 | 7,515 | 462,049
3950 3,740 | 5,038 299,782
4: 840 2,650 | 3,220 197,990
4100 2,390 | 2,622 | 161,197
3 560 1,710 | 2,132 | 122,618
3 1,140 | 2,805 | 172,502
5 5,120 | 10,346 | 615,649
5 2,400 | 3,644 | 224,073
3, 1,080 | 6,239 | 383,603
5, 5,540 | 14,943 | 889,190
2, 1,140 | 5,190 | 3,750,000
3, 2,470 | 5,304 | 331,636
5, 1,890 | 2,188 | 130,195
4 2010 | 2,314 | 142,274
2 2,000 | 2,795 | 171,828
2, 1,030 | 1,975 | 117,540
2) 1,510 | 4,677 7, 564
2, 1,350 | 5,449 | 324,218
41 t el t
3, 2,310 | 4,237 | 252,119
The year..| 49,560 (1,850 | 5,970 | 4,3404000 The year.{ 33,000 | 1,030 |* 3,230 | 2,340,000
' -
¥

41823°—wsp 358—15——20
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Location.—At Fort McIntosh, 2 miles above Laredo.

many miles.
Records available.—May 1, 1900, to September 30, 1913.
Drainage area.—Not measuted.

Gage.

RIO GRANDE NEAR LAREDO, TEX.

WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Noimportant tributary within

Inclined staff. The original gage was located near the bridge connecting

Laredo with Nuevo Laredo, but was moved to its present location August 1, 1903.
Channel.—Very shifting.

Discharge measurements.—Made from car and cable.

Floods.—The highest flood recorded is 32.2 feet and occurred on the night of June 30,

1905.

Accuracy.—Although frequent discharge measurements have been obtained, no esti-
mates of daily discharge have been made by the commission.
Cooperation.—This station is maintained by the Mexican section of the Internatienal
Water Commission, by whom the base data are furnished.

Discharge measurements of Rio Grande near Laredo, Tex., in 1900, 1903-1913.

[By E. Zayas and Luis Varela.]

Gage Dis- Gage Dis- Gage | Dis-

Date. height. | charge. Date. height.| charge. Date. height. | charge.
1900. Feet, | Secft. 1903. Feet. | Secft. 1 Feet. | Sec.ft
May 7........ 0.8 5,253 || Aug. 11........ 2.3 3,270 || Feb. 2t........ L5 2,309
8iiannnn .7 4,951 5. ..., 2.3 2,965 b TR, 1.5 2,345

IR 1.2 6,437 20, ...... 2.2 2,625 29......-. 1.5 2,
15........ 12.0 75,141 25 ... 3.1 4,755 || Mar. 1........ L5 2,374
P2 T, 3.0 13,377 30........ 2.9 4,446 5........] L5 2,340
28, 22 | 9,710 || Sept. 4....11 3.0 | 4,665 8.l 15 | 23%
3l........ 1.5 6,483 [ S, 3.8 7,476 M........ L3 2,166
June 1........ 8.0 31,544 0........ 12.55 |b 34,201 9.0 1.3 2,147
Teeeaenan 1.7 9,161 2.0 9.45 | 50,702 23........ 1.3 2,077
L IR, 1.6 7,311 18........ 3.7 7,817 b . L3 2,069
) 5 PO 1.5 5,852 22........ 2.8 5,631 || Apr. 3........ 4.0 9,780
5.0 1.3 | 6333 2.0 3.9 | 752 I 2.55 | 5,146
2........ 1.6 7,134 {| Oct. 3........ 4.2 9,966 12........ 1.3 2,304
220 et 13 8,445 [ O 3.8 8,053 ... 1.3 2,269
P TR, L2 5,576 Moo, 2.9 5,256 b2 I 1.3 2,230
Jaly 200011l 21 | 8142 19010000 26 | 5,00 2. il 1.3 | 2212
6. 1.4 6,672 2.5 4,292 28........ 1.6 2,674
9.1l 15 | 6950 2.45 | 3,322 || May 1..0.0... 16 | 2203
4. ... .8 4,719 2.4 3,084 [ P 1.55 2,145
16,000 3.5 | 18,607 || Nov. 21 | 2m@ 10000000 L5 | 2016
200000000 2.6 | 10,039 2.0 | 2,556 100000000 L4 | 1859
4.l 15 | 6,178 2.0 | 244 2.0 Lo | 125
2. 2.2 | 9,26 20 | 2504 2400000 10 | 1214
280010 16 | 7129 1.9 | 2360 28 19 | 2lau
30........ 2.5 9,728 1.9 2,365 31........ 4.2 8,298
Aug. 3.0 3.0 | 13,328 19 | 2461 || Jume 4220000 230 3033
7.0 3.7 | 16,279 || Dec. 19 | 2308 8.0 240 332
10000000 6.85 | 46,528 L8 | 2103 4. 3.50 | 6,106
130000000 4.0 | 17,533 18 | 2357 20,100 190 | 2456
160000000 3.1 | 11688 L7 | 1sa¢ 2301100 2.00 | 2507
2.1 2.35 | 9,236 17 | L8 28l 210 | 2,663
22 .e.o. 3.3 15,059 L7 2,002 300 . c.enn 8.10 | 21,047
25000000 2.5 | 12,060 L7 | 2067 || July 5..00100 25 | 4067
31,0000 2.05] 8858 9. .l 1.9 | 2,746
Sept. 3........ 2.1 | 10,669 12,0000 18 | 261
6..l 2.0 | 10,254 || Jan. L7 | 2,208 ST I 1.3 | 2389
7. 3.8 |e17,872 L7 | 2317 2. 12 | 1ost
12........ 1.25 6,079 1.6 2,213 26. ... 3.9 7,944
5.0 1.9 | 9174 16 | 2170 31,0000 1.6 | 2,448
18........ 2.0 8,626 1.6 2,332 || Aug. 5........ 1.4 1,840
21,0000 L6 | 7248 L5 | 2,316 9.1l 14 | 2218
24........] 855} 48,715 L5 2,260 Boo...... 1.5 1,948
Feb. 15 | 2216 200000000 L2 | 1500
1903, 1.5 2,277 |} . 24........ 11 1,592
Aug. 1......... 3.55 | 6,303 155 | 2,305 a7, Ll 12 | 1448
5.l 2.6 | 3680 145 2981 31..0 ia ! 187

@ Observations made on September 7 and 8, 1900

b Extreme high water September 10, 1903, due to backwater from floods in streams below Laredo.

®
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Discharge measurements of Rio Grande near Laredo, Tezx., tn 1900, 1903-1918—Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. Sec.;ft. 1905. Feet. | Sec.-ft. 1906. Feet. | Sec.ft.
Sept. 3 L9 2,718 || Oct. 4 7.0 15,998 || Sept. 25 5.9 10,616
6.5 | 19,008 7.25 | 17,534 5.75 | 12,838
17.7 | 48,235 4.85| 7,456 | Oct 5.0 9,036
6.5 | 18,548 4.8 7,101 4.7 7,576
5.8 | 15,508 4.3 5,574 4.3 6,183
Oct. 4.8 ) 3.9 ;627 4.2 4,993
4.0 8,454 || Nov. 3.8 4,438 4.1 4,840
4.2 8,779 3.1 3,671 4.0 4,636
8.5 28, 841 3.9 4,760 3.9 4,930
7.0 | 21,438 6.65 | 13,855 || Nov. 3.8 4,452
5.2 ,236 5.5 9,823 3.9 4,991
Nov. 5.8 | 12,750 4.4 5,221 3.7 4,484
4.6 8,384 || Dec. 4.3 5,201 3.9 4,745
4.3 7,368 5.3 6,807 4.0 5,267
3.2 6,460 4.7 6,823 || Dec. 4.0 | 4,746
2.7 5,437 4.5 5,549 3.9 5,288
2.6 5,051 5.8 |+ 9,812 4.0 5,003
Dec. 2.4 4,838 6.2 | 11,703 4.5 6,489
3.4 6,715 4.4 5,814
3.1 6,093 4.1 5,432
3.1 6,144 || Jan. 4.1 5,269 3.9 4,732
2.9 5,162 3.9 4,735
2.4 4,216 3.9 4,467
3-8 4,213 || Jan. 3.9 4,388
3.7 | 3,671 3.9 | 4,92
Jan. 2.3 4,023 3.6 3,593 3.8 4,862
2.2 3,453 || Feb. 3.6 3,550 3.8 4,835
2.2 3,339 4.3 4,044 3.8 5,102
1.8 3,006 4.8 6,345 3.8 4,647
1.7 3,036 5.2 7,837 || Feb. 3.8 4,814
1.65 [ 3,140 5.4 8,460 4.0 4,638
L6 2,956 4.85 | 7,030 3.7 4,325
Feb. L6 3,064 || Mar. 4.0 4,100 3.6 3,770
1.5 2,797 3.8 3,986 3.6 t
L5 2,851 3.2 2,967 3.6 3,816
1.5 2,944 3.25 | 3,353 || Mar 3.4 3,246
1.5 2,876 3.15 | 2,968 3.3 3,238
15 2,927 3.0 2,489 3.3 3,410
Mar. L5 2,870 {| Apr. 2.9 2,479 3.3 3,226
2.2 3,404 3.0 2,613 3.1 2,877
3.1 5,169 3.2 3,102 3.0 2,672
3.2 4,909 3.0 2,559 || Apr. 3.0 2,674
4.95 | 11,642 3.0 2,696 3.2 3,202
3.9 4 3.0 2,764 3.3 , 274
3.0 4,889 || May 3.3 3,077 3.1 2,870
May 3.2 5,329 4.65 | 6,897 3.0 2,848
3.3 5,066 4.8 | 4,344 3.45 | 3,570
3.5 5,551 4.8 6,863 || May 4.25| 5,642
3.6 5,208 6.35 | 12,888 4.3 5,557
. 3.0 4,416 4.7 6,730 4,1 5,051
3.3 5,516 || June 6.8 9,851 3.9 4,801
4.2 6,049 7.1 | 11,377 4.1 5,426
7.55 | 17,256 4.3 5,114 4.4 5,739
TJune 5.8 | 13,646 4.3 6,364 || June 4.3 6,114
5.0 | 10,710 4.2 4,768 4.8 8,001
6.0 | 13,867 4.4 5,153 4.8 8,189
7.0 | 14,760 || July 4.8 | - 7,063 4.95 | 8,518
7.75 | 17,407 5.95 [ 11,050 5.45 | 11,795
6.6 | 14,005 7.3 | 18514 5.3 | 10,320
July 12.2 30, 749 7.5 17,069 5.0 8,950
1.9 ) 044 8.3 | 17,298 || July 5.6 | 10,814
6.3 8,369 9.6 , 5.85 | 11,952
5.8 6,603 8.8 | 18,983 5.05 | 8791
5.5 6,025 8.9 | 19,399 4.7 7,270
5.4 5,751 11.0 5,903 4.4 6,481
7.2 9,854 || Aug. 6.65 | 15,476 4.2 5,698
Ang. 5.0 6,426 10.25 | 21,564 || Aug. 4.4 6,305
8.2 | 21,602 12.8 | 32,529 4.4 6,165
6.45 | 12,318 18.0 | 49,288 4.0 4,890
6.6 14,001 22.0 53,648 3.7 3,815
5.4 | 11,993 15.8 | 40,070 3.4 3,159
6.2 | 11,893 8.8 , 043 4.5 6,554
6.5 | 12,777 7.5 | 18,215 || Sept. 5 5.8 | 11,506
Sept. 2.. 5.1 8,867 9.9 , 964 6.1 | 12,239
4.2 8,627 3 11.5 | 31,219 6.55 | 15,528
8.35 | 23,416 || Sept. 12.8 35,547 7.25 | 17,317
7.0 16,227 9.4 18,373 5.5 10, 545
5.8 10, 256 6.0 10,974 7.65 | 18,577
6.55 | 11,981 5.6 9, 247 5.4 9,452
2........0 9.9 23,270 5.5~ 11,219 I Qet, 4,65 6,808
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Discharge measurements of Rio Grande near Laredo, Tex.,tn 1900, 1903-1918—Continued.

Gage Dis- Gage Dis- Gage | Dis-

Date. height, | charge. Date. height. | charge. Date. height. | charge.
1907. Feet. Sec.(-)/t. Feet. | Sec.—ft. Feet. Sw.-{é
Oct. 4.8 7,010 || Oct. 3.6 3,330 || Oct. 15 3.2 2,951
4.0 4,496 3.9 4,310 3.0 2,584
4.0 4,216 3.2 3,023 2.8 2,271
4.0 4,177 3.3 3,112 2.8 2,286
4.7 7,648 2.9 2,769 || Nov. 2.7 2,036
5.1 8,260 2.7 2,440 2.6 1,083
Nov. 5.0 7.823 || Nov. 2.5 2,336 2.5 | 2,024
7.85 | 14,267 2.3 2,196 2.4 2,151
9.7 | 20,511 2.5 2,384 2.4 2,055
5.0 8,730 2.1 2,040 2,35 | 2,028
4.4 6,636 2.3 2,170 || Dec. 2.4 1,992
4.4 6,889 2.6 2,311 2.3 1,836
Dec. 8.0 | 18,181 {| Dec. 2.5 2,330 2.3 1,745
g. g 18, ?73 2.5 2,342 g g 2, %

X , 19 2.7 2,636 g 2,
4.5 | 7,044 2.9 | 3010 2.5 | 2005

d ¢l o 'y

2.4 2| Jan. 45 | 6,04
£ i

Jan. 5........ 4.0 5,123 || Jan. 3 2,333 . )
B 30 | 4056 30| i 1) 201
18.....o. 3.8 | 4,300 2.8 | 2,865 29| 2,28
2. 3.7 | 4180 2.4 | 2,328 27| %%
25,0000 38 | 500 20 | 1oz || Feb- 27| 2306
CY PRI 3.2 | 3,431 25 | 222 2.5 1,862
Feb. 5........ 3.3 | 3,478 || Feb. 2.3 | 2,167 2.3 | L717
10.....o. 3.2 | 3,282 2.5 2,349 2.3 1,608
T IOON 31| 208 25 | 2308 22 | L8
200000000 31 | 3,030 22 | 229 || 22| L
25010 3.0 | 2819 2.1 | 2232 | Mar 201 L8
290000000 30 | 282 | Mar. 20 | 1850 20| b2
Mar. 5....-...| 3.1 | 2,90 24 | 2316 3'25 37699

10........ 31 3,087 2.2 2,284 : ;
. , 2.6 | 2,167
15, ... 2.9 | 2,665 4.4 | 6,598 2.55 | 1,99
20..nann. 2.9 2,578 2.0 1,731 || . 27 2’104
25l 2.7 | 20915 22 | 28| P 74 | 16 %02
3., 2.6 | 2,065 21 | u817 31 | 2645
Apr. 5....... 2.6 | 2,060 || Apr, 2.2 | 2001 2.6 | Lo
oo 2.8 2,254 2.3 2,258 2.4 1,892
13eeenis 5.5 | 9,119 2.1 1,857 26 | 2083
16.enn-... 7.3 | 17,356 2.1 1,887 || M 2.7 2272
19,2070 35 | 360 20 | 1| 3.0 | 2818
21,0000 1.0 | 34536 2.3 | 2148 3.8 |- 49299
25 3.5 | 4,402 || May 2.0 | 1,83 6.6 | 13,130
30........ 3.0, 3,082 2.3 2,065 3.8 " 336
May 6........ 3.5 3,478 2.5 2,144 11 4760
)5 DO 3.3 3,161 4.6 6,752 || June 35 3’452
5.0 5.0 | 6762 5.6 | 9,601 2.7 | 2313
20,0000 3.3 872 a5 | 5007 22 | yar
260, 6.25 | 127206 || June 4.0 | 3,756 1.9 | 1azm
300,11 3.9 | 4,302 3.4 | 3281 28 | 2408
June 5........ 3.5 | sm17 25 | 2,116 495 | 5040
... 3.2 | 3202 2.6 | 2,212 47 7,241
16,0000 2.9 | 2,630 3.5 | 3,266 yuly 7. 4,05 | 4,139
20.ceennns 2.7 | 2,334 3.0 | 2,620 4.15 ) 298
25 eanin. 2.5 | 2,263 || July 7.ono.. | 42 | 3,602 2.9 | 2,370
297 ..o. 3.0 | 22| 7l 6.5 | 13,373 2.5 | 1,868
July 4.....0 2.3 | 2130 120000000 47 | 4,403 2.2 | 1,460
9.l 8.5 | 27,439 16,010 | 7.0 | 18433 1.0 | 122
14000000 3.5 | "3,902 ceveeend| 40 | 3,789 |[ Aug. 5.1l 18 | Tou
190,000 2.6 | 2,354 240100000 8.8 | 29,931 Hollll L6 | 1108
24.. 10 2.4 | 2219 25, .t 8.1 i8 ’ 967
2Bt 5.4 | 9127 31l 3.0 L7 | 1,02
31.....0 45 | 6110 | Aug. 3.....000 4.4 6 | 1,210
Aug. 1....000 6.3 | 11,556 DN 4.3 3.8 | 417
6ueennnns 7.55 | 14,561 14200000 4.3 3.95 | 4301
6ucncnens 10.7 | 37,745 9. ... 3.5 2.7 | 2,343
.. 5.8 | 10,971 220,000 5.1 10.75 | 26,160
...l 87 197 20011l 5.6 41 | 5,259

6....... 10.4 | 32,961 || Sept. 3........ 3.3 3.6 | 4,050 -

2300100 50 | sos2f 7.l 8.5 2.9 | 2,619
30...0 5.5 | 8780 14200000 3.7 3.7 | 3,890
Sept. 4.....000 8.2 | 22,491 6., 6.7 7.4 | 14240
10....... 7.7 | 20,511 ... 6.3 2.7 | 2459
15,0000 6.2 | 14,007 o7l 5.8 2.6 | 2103
21| 44| ess3fl 0 300110 4.9 2.4 | 1,880
4.0 | 471 | oet. 5200000 40 2.3 | 1881
....... J 3.8 3,986 ceanesenl 87 3,349 Bleveseaaal 21 1,545
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Discharge measurements of Rio Grande near Laredo, Tex., in 1900, 1908-1918—Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date height. | charge. Date. height. | charge. Date. height. | charge.
1910, Feet. | Sec.ft. 1911, Feet. | Sec.t. 1912, Feet. | Sec.-ft
NOV. 5ueeenn... 2.1| 1,685 || Oct. 15........ 50| 9, oct.  5........ 3.5| 4,803
10.ea.... 2.1 1,579 b2 IR 5.5 9,572 | 5.6 9,537
2leaa..... 2.1 1.559 b7 (R 5.3 9,408 L S 4.2 6,801
260eunnn.. 2.1| 1,417 Nov. 1........ 49| 7,038 19........ 3.7| 5,561
300eunn--. 2.1| 1,507 Tevenennn 4.6| 6,040 25..nn... 3.1| 2,807
Dec. 6Geeen.-.. 2.0 1,541 Beeoan--- 4.5 5,588 30........ 2.7 2,813
Maeen.nn 2.0 1,573 18.cenncnn 41| 4,787 || Nov. 4........ 2.5| 2,578
1600emn-n- 2.1 1,887 Uannn.. 41| 4,645 Qeennnn 2.4 | 2403
2........ 2.1 1,335 Pt T 4.0 4,089 ) T; 2.3 2,051
2600ac.... 2.0 1,295 || Dee, 5........ 3.9 3,364 20........ 2.5 2,571
30eeen..n. 2.0 1,536 9iiannns 3.8 372 P A 2.5| 2,682
160 0aa... 3.8 3, 599 30........ 2.3 2,184
1911. b J 3.7 3,715 || Dec. 5........ 2.4 2,585
Jan, 6uee..... 2.0 1,228 Beennn. 3.5 3,204 13:emnn. 2.8 2,043
) ¥ P 2.1 1,406 PR 3.5 3,178 18........ 2.5 3,016
16.eac.... 2.0 1,379 P 2.7 2,903
2liaaa.... 2.0 1,293 1912, 27 e 2.9 3,301
26.0n..... 2.0 1,360 || Jan, 5..e..... 3.4| 2,845 3l....... 27| 3,035
3.......| 20| 1,23 Qeeennnn. 3.3 2741
Feb. 4........| L9| 1,220 1Buuenn-n. 3.8| 3,374 1913.
12,0000 2.0 1,302 b1 D 3.4| 3,132 || Jan. 10........ 24| 2,636
16.an.... 20| 1,319 26.e0ennn.. 3.5| 3,086 Y. ..o 2.3 2,152
19........ 4.2 5,598 k| P 3.4 2,926 18........ 2.3 2,240
2.l 3.0| 2,565 || Feb, 3..... .. 3.6| 3102 u. 22| 2,009
280 0eennn. 2.5 1,990 | B 3.3 2, 866 30.cceennn 2.2 2,125
Mar, 5.ee..... 2.4 1,776 15, 0ecnn.s 3.1 2,504 || Feb. 4........ 1.9 1,614
10..0.0000 21| 1,567 2oeeni il 2.1( 2,204 120000000 2.0 1,903
16,4 ...... 1.9 1,271 b2 P 1.9 2,184 b1 4,2 6,095
b DO 2.1 1,572 280eeinnnn 1.8 2134 25 ..o... 3.5| 5,019
22, e, 5.0 V518 || Mar. 6........ n7| 1,90 28, . .lll 3.4 4,338
.1 S 1.9 1,616 ) i 1.6 1,713 || Mar. 5........ 2.8 3,035
Apr. Beee..... 5.0 7,129 160can.... 15 1,550 12........ 3.7 4,613
6uennnnn 6.4| 12,771 2. .l 1.6| 1,604 o4, 10 2.6 | 2,607
U.ae.e..... 2.8 2,138 26...nnn.. 1.6 1,776 b7 SR 2.4 2416
1500e..... 2.6 1,994 30iaennnn. 1.8 1,918 3l........ 2.2 , 273
20..eil 2.6 1,990 || Apr. 4........| 1.6| 1,708 | Apr. 5........ Le| 1,780
29.eennn.. 2.2 1,689 Quvanannn 6.7 14,523 2.0 L8] 1,719
May lee......| 3.9| 4,003 15ecunnnn. 2.3 2,38 17 1.6 1,601
Taveanenn 2.7 2,302 2eee..... 2.0 2,187 2l........ 1.6 1,580
12.0...... 2.1 1,418 2600acn... 2.6 2,844 b T 1.6 1,448
Booo.oo. 6.4| 11,046 300.ecnn. 2.6 2615 26........ 6.4 | 13,690
ET: 9.7] 24,786 || May 5........ 21| %258 I 2.6 2,465
20.een.... 5.0 8232 Beeumennn 421 6,327 | May 6........ 8.6 | 17,082
26.cu..... 4.4| 5,357 1200eeinn. L7 17 100 3.5 4,522
30..c..... 4.1 5,133 17 eecnnns 1.4 1,394 | S 3.6 4,614
June 2........ 5.1 7,589 b1 P, 3.2 3,760 2l.cae.... 3.0 3,278
8evernonn 3.6| 3,585 2Beeennnns 3.5| 4,355 26 ennn. 25| 2,62
13eeene... 3.1 2, 846 Blececan.. 3.9 4,881 [ 3 P, 2.4 2,493
1700ec.... 4.6 6,300 || June 3........ 5.4 9,048 || June 6........ 2.0 1,801
19....0. 6.8 41| 568 no.l 3.5| 4,587
P PO 4.3 5.5 9, 608 16........ 3.1 3,549
4.4 16.0 | 40,923 2oL 3.5| 4,559
July 4.4 9.0 | 16,509 25 .ot 12,9 | 37,459
4.5 58| 8134 30..o.as 411 5561
5.2 3.9 3,078 || July 5........ 3.5 4,478
6.5 3.9| 5,278 U 2.9 3,221
5.4 3.7 , 304 16..ceuaen 2.6 2, 561
8.0 3.2 | 4,587 22........ 22| 223
5.5 2.7 3,042 26........ 2.0 1,767
Aug. 6.5 2.5 2,801 31l........ 2.8 2,920
6.9 2.4 3,115 || Aug. 6........ 2.7 2,375
4.6 3.3 | 258 0., 21| 1,876
4.0 2.9| 3,817 16.. ... .. 1.9| 1,564
3.5 2.4 2,789 > J 2.5 2,365
2.9 2.4| 2806 26.nnnnnn 3.3 3,747
Sept. 4.7 6.2 | 10,654 300 ... 2.8 2,803
4.7 7.2 | 15,079 || Sept. 3........ 2.4 2,139
5.5 6.9 | 14,145 Toeeamennn 4.0 4,664
4.6 7.9 | 18,459 n.o....... 5.4 8,944
4.0 7.2 16,385 ) ¥ SO, 5.5 9,111
4.2 7.4 | 18,888 20 ... 3.81 4,957
Oct. 3.6 8.6 | 22,604 27 ... 2.9 3,198
11 3.8 6.2 9,608 30...n.... 3.1 3,615
18.0 40| 647
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RIO GRANDE.

Daily gage height, in feet, of Rio Grande near Laredo, Tex., for 1900-19183—Continued

Aug. | Sept.

July.

May. | June.

Apr.

Mar.

Jan. | Feb.

Dec.

Nov.

Oct.

Day.

1901-2.
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.
Daily gage height, in feet, of Rio Grande near Laredo, Tex., for 1900-1913—Continued.
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WATER RESOURCES OF RIO GRANDE BASIN, 1888-1913.

Daily gage height, in feet, of Rio Grande near Laredo, Tezx., for 1900-19183—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13. .

5.7 2.35| 2.65( 2.35| 2.1 3.8 1.8 3.05| 3.35| 2.9 2.2 5.75
5.1 2.3 2.75 | 2.3 2.0 3.7 1.8 2.8 2.9 2.9 2.15| 6.65
4.7 2.3 2.8 2.3 2.0 3.5 1.8 2.5 2.75| 2.8 2.1 5.95
4.35| 2.3 2.8 2.3 2.0 3.5 1.8 2.6 3.3 2.7 2.05| 5.36
4.2 2.3 2.7 2.3 2.0 3.45| 1.7 2.7 | 3.1 2.6 1.9 4.65
415 2.3 2.65 | 2.25 | 2.0 3.3 1.8 2.8 3.06 2.55| 1.9 4.4
4.05| 2.35| 2.55 | 2.3 2.0 3.3 1.6 3.7 2.75| 2.5 1.9 4.3
3.9 2.4 2.5 2.3 2.0 3.2 1.6 3.1 3.0 2.4 2.0 4.35
3.7 2.45 | 2.5 2.25| 2.0 3.151 1.6 2.85| 4.15] 2.4 2.4 3.9
3.6 2.5 2.4 2.2 2.15| 2.9 1.6 2.7 3.65| 2.3 2.35| 3.76
3.5 2.5 2.55 | 2.2 4.05| 2.9 1.6 2.8 3.45| 2.25| 2.45| 3.55
3.45 | 25 2.55 | 2.2 4.0 2.8 1.6 2.9 4,05 2.2 2.5 3.35
3.3 2.5 2.7 2.2 3.9 2.7 1.6 2.45| 3.8 2.2 2.45 | 3.15
3.2 2.5 2.75 | 2.2 3.5 2.6 1.6 2.4 3.45| 2.15| 2.4 3.2
3.15| 2.5 2.8 2.1 3.5 2.5 1.6 2.5 | 12.3 2.0 2.65 | 4.55
3.1 2.5 2.9 2.2 3.4 2.45| 6.65| 2.45| 5.9 2.0 3.25| 3.5
295 2.4 2.9 2.25 | 3.4 2.4 3.7 2,251 4.8 1.9 2.95| 2.8
2.8 2.4 2.8 2.3 . 2.2 2,95 2.2 4.55 | 1.8 2.9 4.45
2.7 2.35 | 2.75| 2.25 2.2 2.65| 2.2 4,45 | 2.3 2.85| 3.45
27 2.3 2.7 2.2 2.2 2.6 2.35( 4.1 2.65| 2.756{ 3.05
2.7 feeeo... 2.7 2.2 2.2 |ooo..o. 2.35 [....... 2.7 | 2.7 [......

RIO GRANDE NEAR ROMA, TEX.

Location.—Near Roma.
Records available.—August 14, 1900, to September 30, 1913.
Drainage area.—Not measured.
Gage.—Inclined staff.
Channel.—Shifting; subject to overflow to a width of 250 feet.
Discharge measurements.—Made from car and cable.
Accuracy.—Although frequent discharge measurements have been obtained, no
estimates of daily discharge have been made by the commission.
Cooperation.—This station is maintained by the Mexican section of the International
Water Commission, by whom the base data are furnished.

Discharge measurements of Rio Grande near Roma, Tex., in 1900-1913.
[By 8. P. Vale, A. Argénder, and H. P. Guerra.]

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | SecHt. 1900. Feet. | Sec.-ft. Feet. | Secft.
Sept. 6.45 | 16,489 41| 4,03 3.8 | 3,080
46 | 6661 1] 3092 36 | 2,620
56 | 894 41| 41 3.5 | 2,57
4,95 7,209 4.0 3,895 3.4 2,413
12,0 | 43,626 39| 358 33 | 2150
5.85 | 12,443 39| 3420 31| 2098
Oct. 6.2 10, 026 3.0 1,908
58 '1 28 | Lor
51 | 7,515 | Jan. a0 3011 29 | 2062
5.0 7,177 3.9 3,218 2.8 2,123
5.7 | o744 39| 334 2.7 | 201
54 | 8oL 3.8| 3920 26 | 1,8
6.3 | 12,021 37| 3011 26 | 1,729
Nov. 4.9 6, 554 3.8 3,062 2.5 1,761
47 | 6040 40| 3298 58 | 11080
4.5 5,262 3.9 3,131 5.35 8,778
4.4 5,097 || Feb. 3.9 2,901 3.8 3,348
44 | 5101 39| 2989 36 | 2807
44 | 5100 38| 283 36 | 302
44 198 37| 2859 6.6 | 10/206
42 | 452 37| 2792 3.8 | 34719
Dec. £1 | 395 36| 2,600 £2 | 2010
€1 | o 35| 251 £0 ] 374
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Discharge measurements of Rio Grande near Roma, Tezx., in 1900-1918—Continued.

Gage Dis-~ Gage Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.-ft. Feet. | Sec.ft. Feet. | Sec.-ft.

June 12 . 3,861 || May 4 1.8 1,162 || May 15. 5.5 | 13,121

4, 3,177 8.4 [a19,833 5.4 | 10,750

4.0 3,010 3.95 | 4,378 3.4 3,915

3.3 | 2290 . 2.5 1,573 3.7 | 4,723

5.9 10,044 8.5 |221,184 || June 3.85 4,109

July 3.2 2,275 3.2 2,283 4.1 6,293

2.9 1,828 2.9 1,764 3.2 3,198

2.9 1,556 || June 2.5 1,411 11.6 | 33,972

2.7 1,435 3.0 1,982 8.4 19,099

2.8 1,521 2.3 1,339 7.1 12,600

3.3 2,049 2.3 1,453 6.8 13,329

4.0 2,779 2.0 1,118 || July 5.8 10,263

Aug. 3. 4.2 3,095 2.5 1,459 8.6 | 27,358

4.6 3,707 2.8 1,776 5.3 10,966

4.7 4,048 2.4 1,429 5.9 12,415

4.6 3,916 || July 4.0 3,717 5.1 9,799

3.9 2,898 2.4 1,408 4.1 6,915

4.4 3,691 2.1 1,231 || Aug. 5.3 10,104

4.3 3,513 5.4 ¢ 7,113 3.3 4,124

Sept. 3.5 2,532 3.45 | 3,681 3.4 4,164

3.7 3,576 3.85 3,831 3.2 3,668

8.35 | 2,734 10.1 | 529,847 4.3 5,432

7.6 14,332 || Aug. 5.8 9,511 4.0 5,077

4.1 3,225 4.9 6,667 3.5 3,766

4.15| 4,186 4.0 3,823 || Sept. 4.2 ,964

5,25 8,075 4.0 3,198 5.6 8,077

4,55 5,575 4.0 3,301 7.55 | 15,731

Oct. 3.8 3,520 4.7 6,034 3.8 5,606

3.6 2,816 4.8 5,745 3.7 5,304

3.6 2,919 || Sept. 6.2 10,788 3.5 4,665

5.25 7,834 5.4 9,108 3.9 4,831

3.8 3, 568 8.75 | 21,363 || Oct. 5.9 11,151

3.5 2,441 10.1 28,188 3.8 , 704

3.5 2,977 7.0 14,155 3.6 5,942

4.0 3,866 7.5 15,435 2.7 4,189

Nov. 4,45 5,392 5.8 7,390 2.5 3,901

4,05 4,481 4.2 3,995 2.4 , 808

3.9 4,243 [} Oct. 7.75 1 15,055 2.3 3,601

4.2 4,602 4.4 4,746 (| Nov, 2.0 3,108

4.2 4,616 3.6 2,512 1.9 3,006

3.7 3,570 7.0 | 13,161 1.7 2,650

5.0 6, 564 9.1 21,161 1.7 2,691

Dec. 3.8 3,143 4.2 4,394 1.7 2,648

3.7 3,044 3.3 2,666 1.6 2,605

3.585 2,732 3.1 2,280 1.5 2,568

3.4 2,524 || Nov. 3.8 3,943 || Dec. 1.5 | 2,593

3.85 2,432 || - 3.3 3,679 1.5 2,586

3.25 | 2,427 2.9 3,379 1.4 2,398

3.2 | 2,058 2.6 | 2,700 1.4 | 2384

3.8 4,125 1.4 2,488

8.1 3,379 1.4 2,352

Jan. 3.1 2,190 || Dec 5.8 7,135 1.4 2,291
3.1 2,156 4.3
3.4 2,401 2.9

3.5 2,540 2.9 1.4 2,263

3.2 2,218 2.8 1.4 2,081

3.0 2,095 2.8 1.4 2,137

2.9 1,922 2.8 1.5 2,283

Feb. 2.9 2,100 1.4 2,269

3.0 2,139 1.4 2,211

2.95 2,071 || Jan. 2.7 1.3 2,171

2.9 1,951 2.7 1.5 2,020

2.8 1,820 3.0 1.5 2,016

2.7 1,888 2.9 1.4 1,915

Mar. 2.6 1,743 2.9 1.9 2,201

2.3 1,565 2.7 1.4 1,939

2.2 1,509 2.7 1.5 1,972

2.2 1,460 (| Feb. 2.7 1.4 1,931

2.1 1,370 2.8 1.3 1,839

2.0 1,304 2.6 1.2 1,626

2.1 1,385 2.4 11 1,564

1.9 1,324 2.7 11 1,574

Apr. 1.8 1,308 3.2 1.0 1,483

1.9 1,339 3.0 1.0 1,678

1.8 1,243 3.1 .9 1,461

4.3 @ 4,932 | May 3.2 3.9 7,767

2.8 1,941 2.7 2.3 2,552

2.0 1,380 2.9 1.4 1,581

o Measurements April 15, May 6 and 21, July 17, 1902, made by floats.
& Measurement July 29, 1902, made by floats.  Maximum gage height 11,5 feet,
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Discharge measurements of Rio Grande near Roma, Tex., in 1900-1918—Continued.

Gage Dis- Gage Dis- Gage | Dis-
Date. height. | charge. Date. height, | charge. Data, height. | charge.
Feet. Feet. | Sec.Ht. 1906. Feet., | Sec.~ft.
Apr. 1.2 5.4 | 12,331 || Mar. 16........] = 3.5| 4,01
1.0 4.6 | 8066 2 3.1| 3489
i2 6.7 | 14,308 2.8| 3,028
9 41 | a8l 25| 2,678
May L2 3.8 5,260 2.3 | 2,463
5.65 3.9 27| 2,055
15 4.4 3.0 3400
6.95 5.6 32| 3,735
2.8 4.8 21| 21
i8 46 30| 3188
1.6 5.0 45| 5435
June 5.0 6.1 3.3 3,941
8.6 | 23287 5.6 55| 9,52
41 | 585 5.55 6.3 | 13,275
43 | 5969 7.4 49| 7,32
3.3 | 3569 6.9 53| 8,443
3.2 | 3,266 || June 7.3 6.7 14,293
2.9 | 2,68 5.6 48! 6
July 9.7 | 24299 6.2 45| 6303
3.3 | 4,186 6.9 41| 5305
3.2 | 2897 7.8 57| 9,281
2.6 | 2,28 8.3 46| 6179
2.0 | 1651 9.0 69| 14276
1.9 | 1517 || July 17.0 13.3 | 28,812
2.9 | 2878 115 15.6 | 34,009
Aug. 2.4 | 1738 8.7 9.0 | 19,277
2.4 | s 7.3 10,1 21,550
Lo | 1665 6.1 1.3 | 26,698
21 | 1850 5.7 8.2 | 16,
2.2 | 2,058 5.3 7.6 | 15,821
17 | 1655 || Aug. 6.2 10.8 | 24,953
15 | 1566 6.6 13.9 | 30,012
Sept. 3.0 | 3492 7.7 17.6 | 47,12
7.6 | 18414 7.2 10.5 | 23,337
15.8 | 46,893 6.9 9.0 17,717
140 | 20,100 7.9 12.1| 28,608
15.3 | 34369 || Sept. 5.2 12| 27,321
10,7 | 23,203 49 112 | 25,440
9.1 | 20,304 7.8 10,0 | 22,197
7.3 | 18912 12,7 8.4 | 18,231
6.2 | 15235 9.7 7.5 | 14,770
6.9 | 17,081 7.1 7.0 | 13,671
9.4 | 26,139 8.1 8.8 10,72
9.7 | 28)661 || Oct. 8.5 7.2 | 14,457
8.4 | 22373 7.2 6.8 | 12115
7.1 | 17,163 6.8 6.6 | 11,630
7.4 | 18132 6.1 6.3 | 10,682
6.3 | 12,944 5.5 581 9,564
5.3 | 11,136 5.1 6.0| 10,118
5.0 | 10,159 45 571 9,423
4.7 8,561 || Nov. 4.4 5.5 8,
4.5 7,743 4.0 55| 8,426
4.6 | 797 6.0 53| 7.n2
4.1 | 6,786 6.6 541 7975
4.5 | 7,702 5.5 52| 7,603
4.4 | 7,338 5.0 57| 917
4.6 8,036 || Dec. 5.3 5.6 9,08
4.8 | 9,063 49 5.8 | 10,247
4.5 | 8,434 47 56| 9,607
4.4 | 7,508 4.4 62| 11,343
5.8 6.4 12222
55 6.0 | 10,887
Jan. 3.8 | 6452 55| 9,02
3.5 | 5614
3.1 | 4,193 || Jan. 4.5
2.9 | 3740 4.3 5.4| 5,605
3.0 | 3,959 41 50| 4827
2.8 | 3,532 46 19| 4,550
2.7 | 322 4.0 4.8| 4,304
Feb. 2.5 | 3089 39 51| 4,961
2.6 | 3,205 || Feb. 3.9 5.0 4,956
26 | 3512 3.7 53| 5648
2.5 | 3,100 5.7 4.8| 4,5%
2.7 | 3642 5.3 46| 4165
2.5 | 3,957 5.0 4.4| 3820
Mar, 3.2 | 423 - 5.5 42| 3107
40 | 5680 || Mar. 4.8 40| 3,000
7.05 | 15,600 4.1 37| 2998
4.5 1 7,716 3.7 3.5 2,648
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Discharge measurements of Rio Grande near Roma, Tezx., in 1900-1913—Continued.
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Oct.

Nov.

Gage Dis- . Gage Dis- Gage | Dis-
Date. height. | charge. Date. height | charge. Date. hei&t. charge.
Feet. | Secft. 1908. Feet. | Sec.ft. . Feet, | Sec.ft.
Mar. 3. 4 1 M 3. 3,020 || Dec. 26.. 2.8 2,085
Apr. 2. 2. 2,791 2.8 2,063
2. 2, 2,524
3. 2. 2,380
2. 2. 2,372 || Jan. . 2,286
2.85 2. 2,920 2,101
2, 2. 2,041 X 2,068
May 4. 2. 1,766 2,007
5. 2. 1,723 . 2,008
1. 2. 1,769 X 2,010
4. 5. 5,074 2,021
4. Y 7. 14,439 2,020
10. 3 5. 7,347 || Feb. 1,954
4. 13.0| 31)249 1,862
June 4. 6. 8,185 1,851
4. 3. 2,761 1,857
5. 3. 2,470 X 1,721
5. 3. 2,502 1,729
5. 3. 2,916 X 1,726
5. 11.8 | 20,812 || Mar. . 1,600
5. 4. 4,074 1,605
July 5. 3. 3,253 . 1,608
1L 21,054 10.8 | 20,616 3,372
0. 12,315 4. 3,144 1,701
5. 4. 3,217 1,707
6. 3 2,030 X 1,918
5. 4. 3,160 . 1,618
5. 3. 2,505 || Apr. 1,600
4. 2. 2,293 1,444
Aug. 5. 2, 2,096 3,400
5. 2. 2,000 1,934
3. 3. 2,732 1,458
3. 3. 2,364 1,184
5. 5. 4,795 1,177
Sept. 4 6. 9,761 1,186,
6. 11,201 6. 7,878 || May 1,924
6. 10,279 3. 2,186 . 1,215
7 2,
3.
5.
8.
0.
7.
8.
7.
7.
[
8.
6.
1.

S0P 000 00 1D ST T the 00 €9 £ 18 €O 2T S bt DD P DD B = D et et et DDy bt 1= DO DO DD g = = 1= PO DO DD RO DD DD D D DO RO DO DO DO 10 1
BOORBERNOGONGRIRNBEROIHNN TR W T B BRI RO TOWNORNTROCCUNOODTNWTODOIOORDDDOOD O M i U1 Tl =11 0000 00 O
-

T b 14

NN OOOOUROOCOWOOWHRNMIOWNTROORONMIOWROCAOWHIAINNOOOIOOOUMONAIN~IONHRORWRTTNIROURWRTOONNNODONWW L LD
3
-
8
=

1 21,033 2,698

17,336 8.6 | 18,717 3,605

10, 588 7.3 | 15,070 6,604

7.0 | 13,443 . 6,929

5. 7,085 || July 1 32,157

4. 4,820 1 53,442

Dec. 4. 3,493 18,380
15,328 4. 3,205 19,390

10,305 3. 3114 18,841

4. 4,885 17,394

3. 3,007 1 22,162

3. 2,540 6.6 | 11,482

1.0 | 21,092 || Aug. 6.6 | 11,493

3. 2, 6.8 | 12,435

3. 2, 7.6 | 16,066

Jan. 5.0 3. 2,760 9.4 | 19,870
5.0 3. 2,498 7.6 | 16,198

4.8 3. 2,209 6.6 | 11,840

4.6 4. 3,372 6.6 | 11,854

4.4 3. 2,463 13