US DEPARTMENT OF THE INTERIOR
US GEOLOGICAL SURVEY

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

1965 OFQ: 5%

NM-12%, Q'@'“\ A

. S : P\
I \

\\'b\
o J
().
\Jm\
7 e i - T A
, e Q; /\’\\’U"Z) AR

("" ‘ e ' ,.\ \ \
AN, 0L T
W Alance. ande Y3




United States
Department of the Interior
Geological Survey

Albuquerque, New Mexico

Southern High Plains

By

W. C. Ballance and Frank B. Titus, Jr.

(A contribution for incorporation in a
State Planning Report to be prepared
by the New Mexico State Engineer Office.)

Prepared in cooperation with
the New Mexico State Engineer

December 1964




Contents

Page
Descriplioneem e r e e s e ——— 1
Geography==e=~=-eccrcersnmrnenecnentancrcsasescnace e e n s ne" 3
GEOLOG Y = m o e o o o o ot o e 5
Soils and vegetations=e-smemcecmccccnccncccnmc e ccnea- T
Hydrology=esrermmr e ncecsnc s cnsnnncrcncen e e n s n e e n e a - --- 9
Climatology= e oo n e - 9
Surface waler-semeemmomaca e e e - K50
Ground Watere=-escamemcemmc e e ———— 14
References citede=ememrencacanmccnncncrcncrre e r e e 20

ii




Illustrations

Reference
page
Figure l.~--Drainage basins of New MexiCO=-emmcecmmccmcrcorccnana- &
2.--Status of topographic mapping in New Mexico=em==weeeeea >
3.~=50ils resources map of New MexicOs=rmmmmcmccmcccnmnamaa T
h.ecLife zones of New MeXiCOscsweeanrnmersncanncrsennnanee T
5.==Weather stations and climatologic divisions in
New MeXiCOmwmrmmmemmmccm e — - e e e 9
6.-=General quality of shallow ground water in New Mexico- 17
T.-=General availability of relatively fresh ground water
AN NEW MEXICOm mmmm o o m e e e LT
8.~=Areas of observation of water levels in New Mexicoe=-= 1T
9.-=Decline of ground-water level in Tatum~Lovington-Hobbs
area of the Southern High Plains, Lea County, New
Mexico, for the period 1940~60--smeemecececmcrncaaccea 17
10.-=Decline of ground-water level in Portales Valley,
Roosevelt County, New Mexico, for the period
1932260 === m e e e s s e e 17
ll.-=Areas in New Mexico in which ground-water studies
have Deen MAdem= === mm—mm o ———————————— 17

by iy |




Tables

Referenee-
page
=
Table 1l.-~Generalized stratigraphic section in the Southern
High Plaing, New MoxicOssemscesccanmnemsensnartnnsonas 6
2.-«~Mean temperature and precipitation at places in the
Southern High Plains, New MeXiCOmr=ememmcmanmememem——- I
3.-~Mean evaporation rates, in inches, 1960-«--cecssaccncnas 2
4.-<Analysits of water from selected wells in the Southern
Bigh Plains, New MexiCOme-ememrmmmscmenameeanneen-as 16

5.=-Estimated acres irrigated and ground-water pumped for
irrigation, in acre-feet by years, in the Portales
Valley and the Tatum-ILovington~Hobbs areas,

Southern High Plgins, Roosevelt County, New Mexico--- 19

iv




Southern High Plains
By
W. C. Ballance and Frank B. Titus, Jr.

Description

The Southern High Plains of New Mexico, 5,880 square miles in
extent, is in the eastern part of New Mexico and is bordered on the east

by Texas (fig. 1). Sub-areas within this major drainage area are the

Figure 1 (caption on next page) belongs near here.

Lea Plateau, Red River, and Brazos River.

Parts of counties included within the area are northern Lea, a
narrow strip of eastern Chaves, all but the northwestern portion of
Roosevelt, Curry, with the exception of the southwestern and extreme
northern portions, and southeastern Quay.

The principal towns in the area are Hobbs, Lovington, and Tatum

in Lea County; Portales in Roosevelt County; and Clovis in Curry County.




Figure l.--Drainage basins of New Mexico.




Geography

The Southern High Plains in New Mexico consist of three drainage
areas. The Red River drainage area, 2-1 on figure 1, is 685 square
miles; the Brazos River drainage area, 2-2, is 695 square miles; the
Lea Plateau area, 2-3, is 4,500 square miles.

The area has no permanent streams. A few intermittent streams may
flow following thunderstorms, which are common‘during July and August.
Most of the precipitation, however, soon infiltrates the soil or
¢évaporates.

The Southern High Plains is in the Great Plains physiographic
province which consists of broad intervalley remnants of smooth
fluviatile plains (Fenneman, 1931).

Only a small part of the Southern High Plains has been topographi-

cally mapped. Figure 2 indicates the areas where mapping is completed,

Figure 2 (caption on next page) belongs near here.

the aree in which mapping is progressing, and the areas in which no

mapping has been done.




%

Figure 2.~--5tatus of topographic‘mapping in New Mexico.




Geology

Rocks of Precambrian to Quaternary age underlie the Southern High
Plains of New Mexico. (See table 1.) The rocks of Precambrian age,
mostly of igneous and metamorphic origin, lie at depths considerably
more than 10,000 feet below the surface. Rocks of the Ordovician to
Permian Systems, having an aggregate thickness roughly estimated at
14,000 feet (Ash, 1963), overlie the Precambrian rocks but do not
cerop out in the area.

Red shales and sandstones of the Dockum Group of Triassic age
underlie the entire area and are exposed locally in outcrops, especially
in the central part of the area and around the perimeter of the High
Plains. The group has & maximum thickness of about 1,800 feet in Lea
County (Ash, 1963). Overlying the Triassic rocks unconformably are
yellow clay, blue shale, and sandstone of the Tucumcari Formation
of Cretaceous age. The Tucumcari Shale underlies the central part
of the area and crops out locally. It reaches a maximum thickness of
about 180 feet in Roosevelt County.

The Ogallala Formation of Tertiary (Pliocene) age crops out or is
covered only by thin alluviael deposits over the entire area of the Southern
High Plains except in Portales Valley. This formation has a maximum
thickness of about 400 feet. In the Portales Valley erosion during the
early Pleistocene removed the Ogallala, and the resulting valley was
subsequently refilled with a deposit of alluvium that attains a maximum
thickness of 200 feet or more. Elsewhere in the Southern High Plains the

alluvium covering the Ogallala Formation is thin.




Soils and vegetation

Loose sandy soils are widely developed on the flat to rolling

topography of the Southern High Plains (fig. 3). The soils develop

Figure 3.(caption on next page) belongs near here.

for the most part from weathering of sand and silt beds of the Cenozoic
deposits that blanket the area. The entire area of the Southern High :

Plains is in the Upper Sonoran life zone (fig. 4). The vegetation

Figure 4 (caption on next page) belongs near here.

consists mostly of grasses, mesquite, yucca, and cactus.




Figure 3.-~5So0ils resource map of New Mexico.

Figure 4.--Life zones of New Mexico.




Hydrology

Climatology

Weather stations are located at strategic points throughout the

Southern High Plains. See figure 5§ for weather station locations and

Figure 5 (caption on next page) belongs near here.

’

climatologic divisions. The Southern High Plains is included in the
Northeastern Plains climatic zone. Mean temperatures and pfecipitation

at the various weather stations are listed in table 2.




Figure 5.--Weather stations and climatologic divisions in New Mexico.
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Table 2.--Mean temperature and precipitation at places in the Southern High Plains, New Mexico

(U.S. Weather Bureau, 1959)
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LG .\" o? » . ’ . - . . - . . . . . . . . - . . - . .
. Btetion 3 3 8 v o s 8 ! Q
b $ : $
REVH YR N R R RN ORLENE E|\ K| E| Y| E || R\ N[ E| N R S\ E
A B >
. Clovis 37.4 | 0.53 | 41.6 | 0.37 | 47.6 | 0.42 '57.1 @ 0.97 65.7| 2.53 | 75.6 | 2.21 | 78.9|2.31 |77.7 | 2.75 | 70.4 | 1.94 | 59.7 |1.69 | 46.3 | 0.50 | 39.4 | 0.54 | 58.1 | 16.76
El“. - -39 b 033 - 0‘3 - 083 » 1086 - 1:59 - 2057 - z.sl - 2033 - 1035 » 061 - os‘ - 1501“
|
Floyd - .40 - .23 - by | - ? 33 | - 2,580 - 1.0 - | 2.47 - 2+13 - 1.85 - 1.43 - 33 - .56 - 14.59|
Portales 37.2 46 | 41.8 .34 48.2 S1 1318 % .81 | 65.5| 2.39 | 74,9 | 2,25 | 77.62.70 |76.4 | 2.93 | 69.4 | 1.96 | 58.9 | 1.39 | 45.7 .49 | 39.0 37 1:%7.7 | 16.80
| |
{ |
| B ik |
| | | |
.
| | |
] 1
| | |
‘ |
| e
| | |
| | |
1 f 1
f | |
| ! !
| | | |
| 1 } ‘
| | |
| fi |
| g 1 |
| |
1 | |
| | |
| %
| | A
| | |
, ; | |
| | { |
| | e
| | ; |
| | l
z | //




Mean evaporation rates for two stations are listed in the following

table (table 3). For more detailed information refer to the monthly

and annual summary climatologic reports of the U.S. Weather Bureau,

Department of Commerce.

Teble 3.--Mean evaporation rates, in inches, 1960.

(U.s. Weather Bureau, 1960)

Station Jan Febl Mar| Apr| May .|June [July |Aug [Sept| Oct | Nov|Dec|Annual
* Clovis 13N| - B.597.8900.78[13.34(13.59]11.93|10.677.81]5.88 |4.82] - -
Portales | -| - [7.389.09(10.69|12.57|12.14|12.594 - | - [~ | =| =
e 7
* Figures for 1960 only.
32




Surface weter

The Southern High Plains has only one gaging station. The station
is located on Running Water Draw near Clovie. The drainage area for
Running Water Draw is 109 square miles. The peak discharge recorded

at this station was on September 6, 1957, and amounted to 7,090 cfs

(cubic feet per second) which is 65.0 cfs per square mile of

drainage area.




Ground water

Only rocks of the Triassic, Cretaceous, Tertiary, and Quaternary
systems are known to contain potable ground water. Permeable rocks of
the Ordoviecian to Permian systems contain saline ground water. The
only water known to have been pumped from these rocks has been the saline
water produced alohg with oil.

Rocks of Triassic and Cretaceous age yield small to large quantities

of generally potable water to many wells on the Southern High Plains.
Small quantities of water are obtained by wells tapping the upper part
of the Dockum Group of Triaseic age in the central and northern parts of
the area. The water comes from lenticular sandstones interbedded with
the red shale constituting the major part of the stratigraphic
sequence. The Tucumcari Shale of Cretaceous age in the Causey-Lingo
area of Roosevelt County yields as much as 1,000 gpm (gallons per minute)
to irrigation wells from sand and gravel at its base (Cooper, 1960, p. 14).
The formation underlies the central part of the Southern High Plains
area, but elsewhere the coarse basal member is thin and the formation
generally yields only small quantities of water.

The Ogallala Formation and the overlying deposit of Quaternary
alluvium comprise the Cenozoic stratigraphic sequence in the aresa.
In most of the Southern High Plains area the two formations form a
hydrologic unit. They are similar lithélogically, and frequently it
is difficult to distinguish one formation from the other. In the
vieinity of Lovington, in the southern part of the area, yields as
great as 1,700 gpm have been pumped from this combined aquifer (Ash,
1963). Yields of 1,000 gpm are common in the vicinity of Clovis to
the north (Howard, 1954, table 1).

14
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In the Portales Valley, one of the more intensively irrigated
parts of the Southern High Plains, ground water for irrigation is derived
solely from a thick section of the Quaternary alluvium where the alluvium
fills the valley of an ancient stream that flowed east southeastward
across the High Plains (Galloway, 1956). The alluvium in the Portales
Valley yields more than 1,000 gpm to many wells.

The rock units constituting the important aquifers of the High
Plains have been cut off from surrounding areas by the Recent erosion of
the valleys of the Pecos and Canadian Rivers. Any recharge to the ground-
water body can come only from infiltration of precipitation that falls
on the High Plains (Theis, 1937).

Refer to the stratigraphic section in the Southern High Plains
(table 1) for generalized physical properties and water-bearing char-
acteristics of formations. Known and probable aquifers are designated
by asterisks in the stratigraphic-unit column.

The quality of ground water varies in accordance with the solubility
of the constituents of the various rocks through whiech the water flows.
For this reason the quality of water varies from aquifer tohaquifer
and also, to a lesser extent, from one locality to another in the
same aquifer. Table 4 indicates the general chemical quality of water
yielded by a few selected wells in the Southern High Plains in

New Mexico. : .

15




Table 4.--Analysis of water from selected wells

in the Southern High Plains, New Mexico.

Aquifer Sulfate Chloride  Conductance Total hardness

and (ppm) (ppm) (micromhos (as CaCoj)
location : at 25°C)
Cretaceous rocks _

near Rogers 317 84 1,730 66
Ogallale near Rogers 32 2k 564 316
Ogallala near Hobbs 83 845 4,070 , 1,400
Gravel near Lovington 69 33 716 281
Ogallala north of

Clovis b2 8 428 169
Ogallala southwest

of Clovis - 32 543 207
Valley £ill northwest

of Portales 675 168 1,920 955
Triassic red beds

southeast of Arch 1,860 3,290 12,700 395

16




Figures 6 and T indicate the distribution of quality of ground

Figure 6 (caption on next page) belongs near here.

Figure 7 (caption on next page) belongs near here.

water in New Mexico. Potable ground water is generally available through-
out the area of the Southern High Plains. At a few localities, however,
shallow ground water from Triassic or Cretaceous age rocks may contaln
somewhat more fhan the recommended maximum of 250 ppm (parts per million)
of either sulfate or chloride.

The U.S. Geological Survey measures water levels periodically in
a network of observation wells in areas where ground water is being used
in large quantity for irrigation, municipal,and industrial purposes.
These measurements, with water-level changes, are published each year in
the State Engineer Technical or Basic~Data reports. The areas in which

water levels are measured in New Mexico are indicated on figure 8.

Figure © (caption on next page) belongs near here.

Figure 9 indicates the change in water level for the period 1940-60

Figure O (caption on next page) belongs near here.

in the Tatum-ILovington-Hobbs area. Figure 10 indicates the change in

Figure 10 (caption on next page) belongs near here.

water level in Portales Valley for the period 1933-60.

Table 5 is an estimate of the acres irrigated and water pumped
on the Southern High Plains for the period 1936~55.

Ground-water studies are constantly being made in New Mexico by

State and Federal agencies. Figure 11 illustrates the areas in New

Figure 11 (caption on next page) belongs near here.

Mexico where ground-water investigations have been made.

17




Figure 6.-~General quality of shallow ground water in New Mexico.

Figure 7.--General availability of relatively f:tesh ground wate:;'
in New Mexico.

Figure 8.-=Areas of observation of water levels in New Mexico.

Figure 9.--Decline of ground-water level in Tatum-Lovington-Hobbs
area of the Southern High Plains, Lea County, New Mexico, for the
period 1940-60.

Figure 10.-~Decline of ground-water level in Portales Valley, Roosevelt
County, New Mexico, for the period 1932-60.

Flgure ll.~-Areas in New Mexico in which ground-water studies have been

made.

18




Table 5.-- Estimated acres irrigated and ground water pumped for
irrigation, in acre-feet by years, in the Portales Valley and the

Tatum-Lovington-Hobbs aress, Southern High Plains, Roosevelt County,

New Mexico.
Portales Valley Tatum-Lovington~Hobbs area
Roosevelt County Roosevelt County
Year y
Irrigated | Water pumped Irrigated Water pumped
area (acre-feet) area (acre-feet)
(acres) (acres)

1936 11,000 22,000 - -

1957 11,000 22,000 1,500 1,800
1938 11,000 16,500 1,850 1,700
1939 13,000 19,500 2,400 2,200
1940 13,700 25,800 2,950 3,200
1941 15,000 9,750 2,600 1,550
1942 15,700 23,500 3,000 3,500
1943 17,000 45,000 3,200 6,000
1944 20,500 23,500 3,400 3,500
1945 22,000 37,500 3,800 6,500
1946 24,500 37,000 5,000 3,500
1947 28,000 45,000 9,300 19,000
1948 32,000 37,000 25,000 39,000
1949 37,000 37,000 71,000 60,000
1950 43,000 52,000 89,000 95,000
1951 47,000 84,000 91,000 153,000
1952 48,000 82,000 92,000 166,000
1953 49,000 101,000 92,600 165,000
195k 50,000 108,000 93,000 163,000
1955 50,750 95,000 93,000 170,000

19
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Table 2.--Mean temperature and precipitation at places in the Southern High Plains, New Mexico
(U.S. Weather Bureau, 1959)
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Table l.s<Generalized stmtiwc section in 2 ggm m Plains, New )hxico_

(* Xnown or probable aquifer, regardless of ereal extent or production potential)

Rtratigraphic| Thickness . ;
System Unit (feet) -Distribution . Physical properties Water-bearing characteristics
Quaternary (* Alluvium | O to 200% | Attains greatest thicks 8and, snt, clay, with |In Portales Valley many wells produce more than
mess forly in Portales | gravel generally at - 1,000 gpm. Elsewhere yields small quantities of
Valley. Crops out base:. Mostly poorly. water where not above water table.
extensively on and at consolidated, but cone
edges of High Plains, tains one or more ..
where 1t ts up to ls9 _ealiche beda
feet thick. _
Tertiary = [* Ogallala | O to 400, | Crops out or underlies |Sand, silt, clay, with |Good aquifer vhere saturated thickmess is adequate.
’ 3 averages alluvium throughout fine gravel generally Has ylelded more than 1,000 gpm to wells in Curry
about 200 entire area except in near base. Mostly Co., up to 1,700 gpm to wells in Lea Co.
Portales Valley where poorly comsolidated.
removed by early Contains many tallche
Pleistocene erosion beds; caliche at pres-
preceding Quaternary ent land surface vnll
alluviation. developed. ¢ s
Cretaceous |* Tucumcari | O to 180 Crops out locally south | Upper member yollow elny jSand and gravel unit at base yields smell to
Shale s of Portales Valley; silt with thin sand~ locally large quantities of water; wells in
underlies Cenozoic - stone and limestone; Causey=-Lingo area, Roosevelt County tested as
strate in Roosevelt lower member blue shale high as 1,200 gpm.
Co. south of Portales thin sandstone and
Valley and in north- limestone; sand Qnd
east third of Lea Co. gravel rosion -
Thickest in south= 1&;
east Roosevelt Co. 100+ feet thick.
Triassic * Dockum 1,000(?) to | Underlies entire area. | Upper part red shu.e Su.H quantities of water pumped for stock,
Group 1,800 Crops out loctuy in ' with lenticular sand- | domestic use; not everywhere reliable aquifer.
High Plains and exe stone and limestone Lower unit might yield small quantities of.
tensively around edged. interbedded, up o potable water if tested.
i 1,200 £t thick; Low
part sandstone €h ‘
red shale, up to 600
't bhickL PR
Permian - 8,000% Underlies entire area. | 5,000 feet of predmi Permeable units contain only highly saline water.
3 nently dolomite and
limestone, overlain by
3,000 £t of salt and
aphydrite.- v
ormcm { - 5,m to d‘o mm’ delﬂte, Do.
Pennsylvanign 6,000 3 shale, sandstone
Precambrian| = . do. Granite and volcanic | Probably contains little or no water.

rocks.
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D3 Generally shallow soils in steeply rolling Fy Generally light to medium-textured, deep
and rough broken areas. Moderately deep and shallow soils with rolling topography,

and deep soils in valley bottoms and al- interspersed with low mountains. Domi=-
luvial fans. nantly shallow s(™ls and rock outcrops in

D), Largely moderately deep to deep, medium to mountaincus areas.
hgzvy-textured soils interspersed with F Large areas of light to medium-textured, |
p) |

gome areas of shallow solls; generally - shallow: to moderately deep $oils with ! |

gently rolling topography. . . gentle to moderate slopes.

D6 Dominantly moderately deep to deep, medium- F6 Mesas, benchlands, and mountain slopes.
textured soils with rolling topography, Largely light to medium-textured, shallow
interspersed with areas of shallow soils to moderately deep soils On mesas and
and deep sandy soils with dune-like topo- benchlands, and gravelly shallow soils on
graphy . mountain slopes and foothills.

D7 Generally loose sandy soils with dune-like F7 Largely mountain ranges and foothill slopes.
topography east of Pecos river, inter= Dominantly medium-textured soils on mouns=
spersed with areas of shallow to moder= ~ tain slopes, and moderately deep to deep
ately deep, medium to heavy~-textured sbils soils on foothill slopes. '
west of P:cos river. Rapt

D Similar to D=7, east of Pecos river, inter-

8 spersed with areas of shallow to moderately J, Dominantly medium-textured, shallow soils on
deep, medium-textured soils west of Pecos steep slopes. Medlum-textured moderately
rive; , : deep soils on sloping plains, and dissected
i mesas; and medium to heavy-textured deep
soils in valleys.
4
Ey Jj Largely mediumetextured, moderatelly deep to
E Largely shallow to moderately deep,  light to shallow soils interspersed with areas of light-
2 L medjum-textured soils with rolling to textured soils. Generally rolling topography
E3 mountainous topography. Generally shallow with steep slopes in mountainous areas.
Eh soils on escarpments and mountainous areas. Iy Generally mountainous shallow soils interspersed
J with rock outcrops and small areas of moderately

deep soils. Generally mountainous topography .
o ot B
Outline of river basins
2K ok
/€E%_,-—Soils resource map of New Mexico
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BASIN INDEX

ARKANSAS RIVER BASIN
-1, CANADIAN RIVER

| -2, PURGATOIRE RIVER

1 -3, CIMARRON RIVER

| - 4, CARRIZOZO CREEK

| -5, NORTH CANADIAN RIVER
1 - 6, CARRIZO CREEK

SOUTHERN HIGH PLAINS
2-1, RED RIVER

2-2, BRAZOS RIVER
2-3, LEA PLATEAU

PECOS RIVER BASIN
3-1, PECOS RIVER

CENTRAL CLOSED BASINS

4-), ESTANCIA BASIN

4-2, JORNADA DEL MUERTO BASIN
4-3, TULAROSA BASIN

4-4, SALT BASIN

£ 2

0 35

zoso‘oaooovolonm

RIO GRANDE BASIN
5-1, RIO GRANDE
5-2, COSTILLA CREEK
5-3, RIO SAN ANTONIO

WESTERN CLOSED BASINS
6-1, NORTH PLAINS
6-2, SAN AUGUSTIN PLAINS

SAN JUAN RIVER BASIN
7-1, SAN JUAN RIVER
7-2, NAVAJO RIVER

LOWER COLORADO RIVER BASIN
8 -1, LITTLE COLORADO RIVER
8-2, SAN FRANCISCO RIVER

8-3, GILA RIVER

8-4, SAN SIMON CREEK.

SOUTHWESTERN GLOSED BASINS
9- |, ANIMAS BASIN

9-2, MIMBRES BASIN

BASIN

BASIN
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T m MAPPING QUARTERLY EDITION

] \ Aerial photography completed. Information avail-
X l able from U.S. Geological Survey, Topographic
3 0 N Division, Federal Center, Bldg. 25, Denver,
Colorado, 80225, or Map Information Office, U.S.
Geological Survey, Washington, D.C., 20242,
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Basic horizontal and vertical control surveys com-
pleted. Descriptions and unadjusted coordinates
and/or elevations are available. Price 50 cents for
each 15-minute quadrangle horizontal or vertical
control list, See notes,
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Prints of manuscripts compiled from aerial photo-
graphs are available at 50 cents each. Contours
are shown in areas suitable for stereocontouring.
Letter *'P"* indicates quadrangles on which con-
touring is not complete and which will require
fieldwork to complete the contouring. (If shaded,
see explanation below.)

Field mapping and checking completed. One-color
advance prints (without names) available for 50
cents each. (If shaded, see explanation below.)
Final drafting completed. Partially-edited one-
color advance prints (with names) available for 50
cents each. (If shaded, see explanation below.)
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Topographic Mapping— May, 1964. See statement
below regarding published maps. (If shaded, see
explanation below.)

EXPLANATION OF SHADING

Maps of areas shaded will be (or have been) pub-
lished at 1:62,500 scale only. However, 1:24,000-
scale advance prints in 7)4-minute units (without
names) are and will remain available, with ac-
curacy and contour interval appropriate for that
scale, Each 7}4-minute print is 50 cents, or $2 for
prints covering a complete 15-minute quadrangle.
NOTES

1. Send requests for control lists and advance
prints to U.S. Geological Survey, Topographic
Division, Federal Center, Bldg. 25, Denver, Colo-
rado, 80225. Check, money order or draft in correct
amount made payable to U.S. Geological Survey
should accompany order. Please do not send
stamps. No discount allowed.
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2. In ordering materials or requesting information,
mark the area of interest on this index and forward

33° it with your order. A new copy of the index will be
returned to you for future use.
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Federal Center, Bldg. 25, Denver, Colorado, 80225,

- or U.S. Geological Survey, Washington, D.C.,

32 20242, On orders amounting to $10 or more a 20

106° ; 105° 104° 103* percent discount is allowed; on orders lamounting

to $60 or more a 40 percent discount is allowed.

— Remittance may be made by check, money order

107° or cash, Checks or money orders should be made
payable to the U.S. Geological Survey.
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Figure )0.--Areas in New Mexico in which grounde

water studies have been made.




