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INTRODUCTION Geologic formations and their water-ll?ea(;in(,ig. pi[r'olfetr:ties.—f
105°55' R.10 E. ! g s : i i istribution o
- /\,jy . SYSTEM STRATIGRAPHIC UNIT TTLC'EEETSS DESCRIPTION Purpose and scope.—Qrazmg is a primary land use op.the The geologic map 1ltl}111straters gt?cl,lgra Lllztt‘i1 Povespomn-uehon
BN Mescalero Apache Indian Reservation, bu'F .fgrage utiliza- roc}<s that crop out in the reservation. g whes
s x.,Q?é'/ﬁ'\\ i P . Sand, silt, and gravel, fine to coarse grained; generally drained. Nota tion is hampered by a lack of watering facilities. In 1960, !oglc properties qf the rocks discussed here are summarize
- 'q == QUATERNARY : Alluvium 0-200 g:?:ozglgl::ar:ear Mescalero, but is very good in Three Rivers an the U.S. Geological SurYey began a ground-water reconnais- in the straggraphlc ::olumnl.lic Ll
ﬁ‘;} Yo - 0y ‘ | Terrace deposit 0-30 Coarse sand to large boulders. Not known to yield water. sance as part of the Soil and Moisture Conservation BTO- Pre.cam r1'an metamorp hg h don sed
¥y ; gram to determine the availability of water for use by live- Permian scdlénertltgry r0cksdthff:jl;%itgultlltosnrtzsiflrvaTll(l)e e
—_— . me an .
R stock on the reservation. crop out on Bent Do )
N // ";"{4 3 After the reconnaissance, the Survey evaluated well sites ronltllat.lortlhoverhtcs the I:re(t:‘ir}?b::::r \::tcil((; argieccz:l(:slls tﬁ:;
L7 s inareas selected by the Bureau of Indian Affairs. These eval- ocally 1n the western part ol the .
T.11S S o TS, GENERALIZED GEOLOGIC MAP AND SECTION Mocc:xlr’\tt)ain . e e » uations were based on geologic and hydrologic information are deeply buried throughout most of the area, the above
: 1 o © le; " a . Lower sands _ b o . 5 5
b £EC TERTIARY Formation § pp— mtrz;t;e;gf:;?:gls‘t;q& ;r:f: ;2:; purple, red, and yellow. Lo obtained during the reconnaissance. As a result of thes.e units are not cons1de.re:d sources of ground »\l;atéalr sglpplt),':
: _Sé.ﬁ!” i Of(lB;:é;‘e evaluations, 18 wells were drilled during 1964 and 196§. This hqwever, Smé}ll quantities of water could probably be o
‘ . X ol atlas summarizes the data gathered in the reconnaissance tam;d f\r(om e;:ther un‘xt. i _ G SRl
3320 oR and from the wells subsequently drilled. The Yeso Formation of Permian age is the most exten-
& : = Acknowledgments.—Personnel in the Branch of Land sive aqqifer in the reservation. Thlg formation is saturated,
e SR Operations, Bureau of Indian Affairs, Mescalero Apache at least in part, wherever it occurs. Yields to wells in the Yeso
: Indian Reservation, provided much valuable assistance and vary from less than 1 gpm (gallen pgr }Tull(me) to r(rilore than
° 20" Sandstone, yellowish brown, interbedded; with dark gray shale, lignite, : i i = m, depending on the saturated thickness and permea-
R.13 E. 40’ R.15 E.{ zis' . e io = Me(;:'ra::;de 500+ S coas. T Umper Senie Sn Sanl hete tnay okt ol uamiies of ll'lfOI'IItl‘atIOIl. The authors gratefully acknowledge their co g(i)l(i)tilz; - bedls) s tgrated Satin aemtics that Kave i
i % 4 water. operation. S - 5.
L’Q/ﬁ:' % j/[( :m N \gé I ”j ¢ ¢ Location and extent of area.—The Mescalero Apache enlarged alolr:g JOlﬂtSfO}r1 other fl‘;lCtUiCS in 111?13\5;0116 FOT :11?:
i s > : Indian R ion lies b 33°00’ and 33°23' N. Lati- omite furnish most of the ground water in the Yeso Forma-
3 N “ RETACEOUS ndian Reservation lies between an § : - ; -
[ éJ /\? i £ > [' ? 2 ith thi i in li tude and between 105°18’ and 105°56’ W. Longitude (see tion. Sandstone yields minor amounts of water. Total dis-
; £ el o g L ?7&\' S Mancos 400+ Shale, b_lack. soft, with thin bentqmte seams at base and thin limestone A : . ¥ ved Sids i t mbples from the formation range
._ Yo il !&/ Psh- @~ S ‘<_\ Shale - beds in lower part. Poor aquifer. location map) in the Sierra Blanca and Sacramento Moun- io ve35s80 i ; ;;Owa 71 (sa_“p el
: A5 Ao Pa | AR e s , . tains of south-central New Mexico. rom 358 to 2,210 mg/1 (milligrams per liter).
P : [. z &l 7 A - i - N
Doy Ty i Dakota 125-175 Basal conglomerate and sandstone with shale, siltstone and upper sand- The San Al:ldl‘CS Limestone of I?ermlan age, overlying the
L ;\ \\ 5 2 oy Sandstone = stone, silica cementation, iron stained. Fairly good aquifer. 106° Yeso Formation, crops out extensively over the eastern two-
“ » s onss : R8E[ "o [ 10 ] 1 [ 13 14 [ 15[ 16 17 [RIBE[ 1 i i nd locally elsewhere. Although
T ‘ \at : g AT 128. Dockum 300+ Redbeds, shale, siltstone and sandstone (Santa Rosa Sandstone and !%a'}:::ﬁ’:“z % s g thll‘d's of t}llle resergatlo,n and loca y. the S g Ug.
T.12 5 e e 5> e TRIASSIC Group = Chinle Formation). Poor aquifer. _ e P50 27790 FINRRN (ARNANI (AP relatively hard and resistant to erosion, the San Andres is
fior / 't O Tuesgns | \1111,|, Capitan Mountains |- a readily soluble and contains numerous caverns and solution
N.gZ /\ e T o Ty e Fo?;’:;;ﬂ 0-165 Siltstone and gypsum, reddish orange. Poor aquifer. ;,2 = i B = openings. Sinkholes formed by solution and collapse occur
2 v AU A R il Lidiis on the surface of the San Andres in many parts of the reser-
15'f 4 ] . T W : .
: » . m B S i
3 =P, e y T T h— vation. : )
= : / ( - Limestone, thin to thick b_edded, gray, fossilifero_us dolomite in the e _\’/J Owing to topographic rehef, the San Andres generally is
- : San Andres lower part; generally drained but is the best aquifer in areas where B cannen = Eb?’ 10 g g : ; ”
S 2 . M Limestone 300-1,000 saturated. A few wells on the reservation yield water from lower part e o (é’_w Creel Riuidoso \ drained. The lower part of the formatlon, lncludlng the
' : S E— . = : Hondo Sandstone Member, is locally saturated along the
- BT - ondo Sa , Uly ¢ .
all,~ S e 1l 3 A : Three;i‘,g’;g @ 2 \\JRpidoso w% i Mescalero Arch. The entire formation is saturated in those
: L V N% {g“m ?. 2 sl o 7 A ® Hondo Sandstone| ;1,5 ;75 Limestone, massive to thick bedded; with well-sorted, upper zone of o/ T e localities where it has been downfaulted below the local
105°55' 50 4 \5_545-\ i * / :\ ,—T\ e 7 7 Member i fine- to medium-grained sandstone. Good aquifer if saturated. - 3 | 5 Mpv.ﬂf. 12 level of saturation. These local areas occur west of the Mes-
S - o | tain S|~ ; - ; ;
i i = ot —MESC ‘t—m"ﬂl_zno APACHE calero Arch and in the faulted basin surrounding Sierra
EXPLANATION 7] N % ; o ¥ PERNIAN 1 5 mieten RES!.RWIE - R Blanca.
SEDIMENTARY ROCKS Gl e e s - 5 —A— = . aare o Eight wells qbtam water from the San Andres Limestone
S< > P ' g Yeso g § . SR IR, WAL, S WA S ‘C, MT:" N 14 on the reservation. None of these wells penetrate the forma-
: s 2 . 1ts . oe arosa -8 o ) . T A . .
Qal E i } e B i - . 1,000-1,500 :ﬁaonsczsvt‘:“:.oyner:s\:ravr;ﬁ S Venauie. e g a 74?» o s "‘?‘3 Vor tion where it is entirely saturated. Yields of the wells r?nﬁe
i i { =l I AL 3 154 33¢ from less than 10 gpm to more than 200 gpm. Most of the
Alluvium Z E & | ‘ ol = - 33 : gpm |
& » i . { . ink RoEp | 10 | ‘25)“01;3 ft“‘ 15 1163%2 17 IRIBE = springs on the reservation issue from the lower part of the
o < T.13S. SA ps ol B - z S \Tdm\\_f : &ZE%J 16 San Andres along the margins of the Sacramento crest. Dis-
= : 2 = s 4
Terrace deposits 2 . = = ___\7\_~/ solved solids in water from the San Andres generally is less
& 10’ : <4 . § 0-800 §A':gtj;,f;‘;ﬁ":,:;z?v;zj:"dm"°- . - AN r than 1,000 mg/1. At the Iron Rock well in the northwestern
s = . = R I t of the reservation, however, the San Andres contains
= 2 al " = = 2 part o s » U ares
Cub Mountain Formation }E ) RN sz ) =i / |, i et large amounts of gypsum and the dissolved solids in the wa-
of Badine (300 B PR ' sl V4 i ter and the sulfate content exceed 3,000 mg/1 and 1,600 mg/1,
' )2 e 3= ¥ i E respectively. Water in the San Andres is generally hard.
=5 z = 4 ' The Bernal Formation of Permian age overlies the San
F— EXPLANATION o l : : .
Mesaverde Group and & 0 o TS Andres Limestone locally in the Rinconada area south of
Mancos Shale undivided %0 [T fFre-vae. | [== [—==<| D¢ x e o R8E| 9,] 10 | n | 12| 137JrR1ag Sierra Blanca. For mapping purposes, it is included with
- 2 o B ; l L [ I I 1 st =] = [ * X e e 0 10 20 MILES the overlying Triassic redbeds of the Dockum Group. This
Lu 5 . . . . 1 . .
220 / Limestone  Dolomite = Sandstone Conglomerate Lignite Shale Siltstone  Bentonite = Quartzite Granodiorite group c_on51sts of the San.ta Rosa Sandstone and Chinle
Dakota Sandstone and E<'§ D LOCATION MAP Formation. These formations have not been explored for
divided L — : :
S g S s GENERALIZED STRATIGRAPHIC COLUMN water on the reservation, but they probably would yield
Pe2psh ) v Physiography.—The reservation is in the Sacramento small quantities of poor quality water. .
1} - section of the Basin-and-Range physiographic province The Dakota Sandstone of Cretaceous age forms promi-
g::'%;uinSandgoszs;do:;ber % . ) If / 5 ; (Fenneman, 1931, p. 394). Altitudes range from 12,003 feet nhe nt ridges in manfyﬂllocalltles.t-lts ogtz:vri(r)lp ?;e;atrlzc}g?rl;leg;g
: E: : - ; - T.148. onSierra Blanca Peak to about 5,500 feet where Indian Creek the western part of the reservation. g :
- LE T.145.8 " Ly leaves the reservation near Three Rivers in the Tularosa topographic relief, the Dakota is generally draqud; but lo-
= '-" ‘ ¢ “? 33°05' TABLE OF SELECTED SPRINGS Basin. Thi 6,500 feet in altitud urs within a dis- cally, where it is saturated, the Dakota is sufficiently frac-
i 3305/ asin. This range, 6, eet in altitude, occ . "
Yeus Feormmon o ~f, 7P . 1 tance of about 7 miles. The igneous complex of Sierra Blanca tured to yield moderate quantities of water to wells.
- : { | = Laention ey Esu-d BERDI | et di:‘s(:)tl?red Suite | otue: | Wt Bae Peak in the northwestern part of the reservation overshad- TheCretaceous Mancos Shale overlying the Dakota Sand-
¥4 * e [T > N Tk Name of spring of land |mated unit. (See map| (micromhos i /1) | (@8 CaCoy)| temp.| of ows the mountainous terrain which characterizes the reser- stone yields no water to wells on the reservation.
Abo Formation J : 4 o No surface | yield i ° solids | (me/1) /1 °C) | collecti X : - " e M de F tion, which consists
S AND METAMORPHIC ROCKS : Ly Q}/_{_ﬁ ) Section T | R o) [gpmy| TV | WO . () ) | (5 et vation. This peak is the highest point in southern New Mex- l Thle C;et.aceoglsdd gsavel:j e; ormlall 1lon, . i lc -
M o 2 2 i : : : of interbedded sandstone, shale, and coal, yields
. ico and is the most southerly area of known Pleistocene gla- argely n ) s
\ Tiu = ¢ SN 1 | NEUSEY 12S | 12E | Andy Little 7000 | 10 Tiu ot B ciation in the continental United States (Smith, H. T. U., and small quantities of potable water from all beds but the Shalg-
) \ e ) Ser] ar /}' f /\7 2 | SESEY 10 | 128 | 12E | Jose 2nd 7,200 | %-1 Tiu -- --- - =i Jropnyay Ray, L. L., 1941). South and southeast of Sierra Blanca, the The Mesaverde crops out in a rather- broad zone surround-
Tertiary igneous complex 7 e et % ( v(f 3 NEVNWY, 128 | 18E | Carrizo 6,795 . 1.3 isa 1,330 954 453 & - Sacrimento Mountains. uplified aloeg the Tulsross Biasin ing Sierra Blanca. A profusion of igneous dllll(cs a_nd illlls
AT AR ) N 4 | NE%SWY% 14 | 12S | 13E | Snow 7,095 5 88 & i o e =2 5t e : : lated to the adjacent Sierra Blanca intrusive have invade
< : -29- rd to the Pecos Valley, which re )
- 5 T i \ \ ‘ < § | NEXSWY, 9 | 128 | ME | Turkey - * o - i - i analf Wi oo Siber e eas;wa = The 8 . t the Mesaverde and other formations. Locally, they act as
B e sl vl / z > \ 3 i T . 6 SEY,SW1Y; 18 128 | 14E Bear 7,591 0-1 Psa ———- i) il TR =k el lleS about 25 mlles ea§t Oft P I'CpOI't . C ST b : d t d 1 d h ] to preserve sha]-
uamiée:ﬁgl r:z;diorite }SL \ f ‘ g G & 7o P ' i, o ] o e 7 | SWYSEY; 28 | 128 | 14E | Whitetail 7,680 10 Psa 839 554 131 436 128 | 9-29-60 Mountains and the Sierra Blanca form a continuous north- arriers to ground-water ram?ge lan' le ph_ hp +
’ ya T.155S ) J| i ] = # { e o %{ i 8 | SWNEY 27 | 13S | 12E | North KNe. | W ¥ e b - a el south barrier on the eastern side of the Tularosa Basin. Pa- low ground water in areas of relatively high topographic
o | 158, T i) -y ; -7 - ~ Al S P T — ey o 9 SEY 27 | 138 | 12E | South \ gg?lg e g’a s e s jarita Mountain, in the eastern part of the reservation, is an relief. in F . f Bodine (1956) of T
Dashed where approximately located ) % o : 7 7 : \\ g . c).g:}v Sl ) Z N s \':'.' ,i - . = 10 SEYSW1; 10 | 14S | 12E | Cirhuelas ’ gt s it o =T Al T ey igneous intrusive that rises above the gentle eastward slope { The Cub I}:’!Ol:lntaln orn'latl(l)ln ’(I)‘h o llzne 0. tel:"
U '\ L J b i :' y i \\__ i : \)‘\’ \ “’\__\ Ai /\/*? 11 SWYSWy; 12 14S | I2E Peso 0 SRS Psa e o Bt ) AR S e of the Sacramento Mountains. tlal'y age, which Crops out in t e_ ree' IVErS area 1n €
5 Pault, S e W S e HeSeml | Ny LU S ey ! 12 | NEYNEY 12 | 148 | 12E | Head 7,040 | 200 Psa 883 590 % 459 Hi | Wt Drainage.—Dissection of the Sacramento Mountains northwestern part of the reservation, yields small ttzl ‘mod-
Dashed where approzimately located. R.12E. 45/ R.13 E. 40’ 35 R.I4E. ki RASE. }i NE%I:IVV?I/Z ;Z i:g gg ]F)gzpégfings ;’;gg 1}2 ga oy o i s IR s o oo Steel;l-wa“eg Canyonsdthm l-l?lreriained :2:12 gﬁ?ﬁ:;lzif lf;ev:;?lt:;:lgfgg fqo:owf:tlerr%l:latlig rt:llsea;‘vjaat(i:gﬁt
Al ki iz B, dowilroses: wide ; ! . eastward to the Pecos Valley and westward to the Tularosa ut ha ) ' A an.
at Base from U.S. Bureau of Indian Affairs 120 » :gié 233 }:g gg gﬁﬁﬁ g::;: gz; ;g 13 isa i S o e Sanini Tertiary igneous rocks of intrusive and extrusive origin
- ; L “~ 4 A R 'sa, s = i P o | cememe—— . 5 . .
* Anticline mzzz:zr,z 'Rf;f,"Mi‘i?ﬁ{,Yafi‘é"z,soo, 1965 g4 16 | NEYNEY 36 | 148 | 12E | Eight Canyons No.1 | 8,032 5 Psa . i e s Rl Prpaimne Perennial streamflow is restricted to a few streams that form Sierra ll3llanc:a. There ;resr}o wel}sslm the igneous ?ths’
Shomng'tmg? Of(m?l - ' ’ § /5 NEYNEY, 36 | 148 | 12E | Eight Canyons No.2 | 8,082 8 Psa sse — REE m——— flow from the high western part of the reservation. The Rio but the small springs In the Sierra Blanca freglon 1nf ica :1:
irection of plunge o 17 | SWYSEY% 20 | 148 | 13E | Firman 7740 | 23 Psa s o g ey Tularosa, which flows west to the Tularosa Basin, and the that these rocks can yield small quantities of water of goo
|/g A’ 18 | NWSWi4 18 | 148 142 glkl ;’g zg ﬁ:: ™ - - - s R Rio Ruidoso, which flows east to the Pecos Valley, are the quality. g )
4 gty o [~ 9000 ;g g;lvlj//ﬁgvv}j 3(25 igz gE H?r:: 8:028 5 Psa iUk . s - TR e main streams that issue from the reservation. Eagle Creek, Terrace and pedlme.nt ;glravsels of "l("lertla;y hor’l%uatcl{l_lary
9000'— OECLINATION. 1971 il gl Cedar Creek, and Cienegita Creek flow from the northeast age veneer the surfacq in the Rinconada and the Three Rivers
4SEY, L -—— --- --- --- EEET EEEEE. . B ) ’
KX or B S e e B s oo : o and southeast flanks of Sierra Blanca, respectively, and In areas. Owing to their elevated positions, these gravels are
MESCALERO ARCH 22 | SWYSWi; 12 | 158 | 1BE | Cienega 7,760 |18-50 g = e R dian Creek flows from the west side of Sierra Blanca. Nogal generally drained and are not water-bearing. Quaternary
Psa i 8 | NEGBWL 17| W8 | ME | Twier Pen pogess o = T g . [ 4| : he Rio Tul f th soutliwestern alluvium occurs more or less continuously in the stream val-
8000 - ‘| 24 | NEWSEY% 18 | 158 | 14E | Poison 7,760 8 Psa el R - Creek flows into the Rio Tularosa from the sc S i ey g e il
) . 25 | NE\4ANWY; 8 | 158 | 12E | Capulin 7,650 0-15 Psa oy --- --- = wen | wmesdnas part of the reservation. Perennial flow is maintained a short cys throughout the reservation butisa w q only
Qal ; B , 26 SEY 18 | 158 | 12E | Maruche 6860 | -c--- Psa SE A s s = TR [ distance into the reservation in Silver Springs Canyon at the a few places, owing to its lack of Saturatlon.or permeablllty,
7000' 7 al Psa e 27 | NEYNEY 10 | 158 | 4E | Cherry 7,440 0-5 Psa - S P southern boundary. or both. The areas where water can be obtained from alluvi-
Tiu 28 | NWYSEl 6 | 1558 | 15E | La Paz 7,140 3 Psa --- Sl EEEE e The many ephemeral streams in the reservation flow in um include the stream valleys near the Three Rivers area,
, response to runoff from high intensity summer thunder- Ruidoso and Mescalero.
6000 Qal oo storms. Although the frequency of discharge from these Chemical quality of ground water.—Analyses of water
- Qa Z A i _ ; p
ephemeral streams is low, the magnitude of discharge can from wells apd springs on the_Mescalero _Reservatlon (see
DR (R ETON AUT RIRNEN 5 L. SEdLE TR0 be high well and spring tables) show dissolved solids content rang-
2 0 2 4 6 8 10 MILES Climate.—The climate of most of the reservation is semi- ;gg frolm. 358 mg/1 e lr;lgt/ L T}ll:’ wa;el;llst egetn er:llv):’i:)}f
=L =2 . £ - . - arid, although it is subhumid in the higher parts of the Sac- h - dca c1um-ma1g1ne51un} suf e 3?):) ¢ 133608 " 7 yp
2 0 2 4 6 8 10 KILOMETERS ramento Mountains and the Sierra Blanca. Precipitation a;'{'n;ss glinfra ytrantg(mg rotrLl 258 * /l)mgin;:' dos ‘with
el . . ; ; occurs mainly as high-intensity summer thunderstorms and 12 fsg i eg rr;ore. ar; i mgb cc;) tl . o
DATUM IS MEAN SEA LEVEL TABLE OF WELLS as winter snowfall. Spring and fall are usually dry. Greatest grrl?safi dit;cp Sg;:ilrig ;V‘Z?c:rccgrrlct::iﬁsl?el\’v:r l:irilss?)?ve%iygoli d;
: X ; monthly precipitation occurs during July and August. Win- :
: Altitude | Altitude |Depth| ; Aquifer Total G il i om the same
' R Index Mon- of land | of water | of |“*Umaled|(gee mayy Conductance | giugyiyeq | Suifate | Fariness) Water | - Date ter precipitation is not so great as summer precipitation, and ?:fmci?jilderably AR T L 2
‘ 45 RI2E. row Name of well i | s | ooan | M expla- (mxcror:nhos solids | (mg/1) |2 a/l 3 t?gp- HO - snow accumulation is significant only in the higher parts of : 3
b ’ Section T | R (feet) | (feet) |(feet) ®P™ | nation)| 2¢2°C) | (mgsn) (mg/l) | (°C) | coller Sierra Blanca. Average annual precipitation at stations in Surface storage of water.—Many of the springs on the
and near the reservation ranges from 9.49 inches at Tularosa reservation discharge perched ground water which is dissi-
1 | NWYNWY 5 | 118 | 10E | BIA 5600 | 5569 | 67 65 Qai s | o e to 25.78 inches at Cloudcroft. The precipitation map shows pated very rapidly downstream by seepage. Spring impound-
2 NEYNEY, 9 | 118 | 10E | Three Rivers 5,950 5890 | 127 Qa -——-- 178 | ....l.. the approximate distribution of precipitation within the ments, such as those at Cleneg.a Springs, Cooley Sprlpg, _and
3 | NWY%SWY 16 | 11S | 10E | Shanta 5,655 5548 | 522 2-3 Kmmv 3,820 3909 | 1,230 | 1,700 16.7 | 10-18-60 t Meun Saneu WMOIrEieit GItates s08 ats Maruche Spring, conserve this water for use in irrigation,
4 | SEUNEY 32 | 118 | 10E | Kline Kole 5,925 580¢ | 121 s T ogrsnd 148 osd - WS | 1A e g . : as a source of livestock water, and as fishing ponds.
5 NEYNEY 10 | 128 | 11E | Penna 6,710 6,521 | 200 4 Kmmv 1,020 697 313 458 128 | 10-19-60 annual precipitation increases with increasing altitude on _ ’
\PeRn 6 SWYNW1; 26 | 12S | 11E | Campbell 5,950 5,941 53 o Qal 1,090 760 304 480 144 | 5-4-66 the reservation. This climatic difference is clearly marked by Large reservoirs have not been ponstrl{cted on the }'e:serva-
B 7 | NWYSEY 13 | 128 | 11E | Morris 6,500 6,297 | 268 75 KRd 1,500 960 420 670 133 | ... vegetation zonation and is also reflected in the hydrology of tion because of the absence of suitable sites. Runoff is gen-
s T.18. MAP S H OWI N G WATE R LEVE LS AN D LO CAT[ O N O F WE LLS AN D S P R l N G S 8 SEI/‘4 16 128 | 11E | Black Mountain 6,850 6,055 Y55 3 KRd 3,430 2,195 1,107 2,075 26 | e the reservation. Crally IOW, whereas water losses from seepage outﬂow and
T \ 9 | SWY4SW1; 28 | 128 | 11E | Iron Rock 6,095 5445 | 671 Psa 8,350 8,230 1413 1233 i?g 448 evaporation are high. Local areas in the western part of the
\ 10 | SE%SEY 17 | 128 | 12E | Bernard S0 B b 1 i e 1 s - il B i 105°45" reservation appear feasible for the development of large-
Ll 11 SEYSEY;, 13 | 128 | 12E | Blake 7,352 6,904 | 480 —— Kmmv ---- el ettt scale ground water supplies that coul.d be used to fill and to
33° 20 oY el 12 SW1SEl 32 | 128 | 12E | Dry Canyon 6,745 6,155 | 604 9 Py 1,730 ---- AR S 156 | ------- maintain water levels in large reservoirs.
R 13 | NEMSEM & 138 | 1E | Seekt 3’9;‘; g'fgg llif p ﬁgﬁ: o The collapse of underground solution caverns has formed
s Nwll/‘swll/‘ 1; g: i?,g ls):;tns 7§m 6922 | 500 Y Kmmv = i U B 125 30 many sinkhole depressions on the San Andres Limestone
ey 13 gg;‘:xé‘ 30 | 128 | 13E | Peter Gaines 7,510 679 | 750 1 Psa il i 1] st \ surface in the eastern part of the reservation. Water accumu
i - 17 SWIZNWQ 33 | 128 | 13E | Summit 7,610 7,060 | 710 12 Py 1,290 938 385 616 122 | 10-19-60 - lates in these sinkholesfrom runoff,but only to shallow depth
i o P 49{,‘ 18 | SE4SEY 34 | 128 | 13E | Fence Canyon 7,640 7,309 | 390 3 Py 955 663 230 :;: 111 g-ﬁg 33715 bcc.ause they are generally'ﬁlled with fine-grained sediment
TN A 7 | sk, i : 19 | SWYSWi; 23 | 12S | 14E | Chihuahua 7,600 7,274 | 499 12 Py o 978 = e B derived from the surrounding uplands. Charcos or pits with
: :\‘F\ ol 7 3 $ 20 | NWYSEY 24 | 128 | 14E | Encino 7,670 6,981 | 725 4 ty st adll Bl B S S o a large ratio of depth to surface area seem feasible as water-
ot AT P A 21 | SEYSEY: 28 | 128 | 14E | Whitetail Springs 7,560 | Dry hole | 554 0 Py = e gl 15 collecting and storage features in the sinkholes. A few char-
e [ond| 7] ‘,” ) 22 | SEYNWY; 31 | 128 | 14E | Whitetail 7,885 | 7,695 | 230 10 Psa 1,010 651 73: 975 e | o cos have been constructed on the reservation, but they have
el IR / 23 23 | SEWSEY 8 | 128 | 16E | No.5 ear | G4 |66 ¥ Py 1,;23 1’2::3 o i 123 been generally unsuccessful because they were placed in
2 AT = Z\ 3| SRREE 5 | 1 | MR Pa"l‘:’ta Zlﬁg g’,slg; ﬁ ap g:; 360 550 168 | 395 128 | 4-25-66 sinkholes with extremely small drainage basins.
Y - i ; \ ;Z ggvéssl‘ig/ 3: E: igg (S):)o:n 6407 5912 | 495+ | . Py 830 560 210 350 156 | 4-26-66 Use of the atlas.—This atlas can be used to plan the devel-
C : § A 4 2 5’ y ——— . . .
Y Y oSN - T.128. 27 | NWYNW1; 9 | 128 | 16E | Whitehorse 6374 | 5864 | 560 Py 1,490 1,021 646 825 172 | 4-26-66 opment of new ground water supplies. Altitude of a site can
T.128 ; vh - i F X 28 | NWI4NEY 11 | 128 | 16E | Lower 6,100 5745 | 622 8 Py 2,340 2,210 1,380 | 1,560 16.7 | 10-13-60 be determined from available topographic maps. The water-
T 3 82 T A X 29 | SEUSEY 15 | 128 | 16E | No.2 6190 | 5805 |397 —-e= | Py - ---- el B 150 | oo : level contour map can be used to determine the altitude of
LA AN A S X / i — 15 30 | NWYNEY; 29 | 128 | 16E | Antelope 6380 | 5918 | 540 12 Py 1LEme L - - L R s Data from U.S. Weather Bureau—ESSA the water surface at the site. The difference between the alti-
15'K% AT Y Eop\ 31 | SE4NWY, 35 | 128 | 16E | Deadman 6,255 5651 | 640 275 Py 1,150 736 338 615 172 | 2-18-65 S T tudes gives the approximate minimum drilling depth. The
P 3 AT A\ 32 | NEYNEY 1 | 13S | 11E | Joyce 6,400 .. | 650 5 Py 2,530 2,030 1,120 1,450 16.7 | 10-19-60 EXPLANATION geologic map and section sl_low fo.rmations that v_vill .be pene-
H i 5 i 33 SEYNWY; 24 | 138 | 12E | Chino 6,960 6,797 | 175 32 Psa -—-- ———- el B trated and the stratigraphic section shows their lithologic
; (L X~ 34 | NEWSWY4 27 | 13S | 12E | Irrigation Test 6,590 ---- | 200 50 Qal 1,060 ™ el B bl . o and hydrologic properties. Data for nearby wells indicates
o L A ¥ P A 35 | NWINW1, 28 | 138 | 19E | Old Folks Village 6,300 | 6,190 3;6350 156 gy =S Il S wral S the yield and quality of ground water that can be expected.
A : } - g‘; gzgg\?{; g igg igg ;V‘nd‘;‘ﬁn ;ﬁig ;‘g; s : e e Rl Sies S B e <16 16-20 20-24 24-28 28-32 >32 The proposed use of the atlas can best be applied to the
S I - 4 4 W 4 s e T = Pyl e Hey Average annual precipitation in inches _thi s :
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\ ' /( o 39 | SEYSWY;, 27 | 138S | 14E | Pine Tree 7,470 7,333 | 210 680 Py 780 499 91 400 T | owetle-n MAP SHOWING APPROXIMATE not complex and the water-level contours are reasonably ac-
/,?)( Q —_ e 40 | SWysSwiy, 1 | 13S | 15E | Yellow 6,820 6,260 | 631 10 Py 1,750 1,500 81 965 156 | 10-13-60 DISTRIBUTION OF PRECIPITATION curate. Users should exercise considerable caution in appli-
wnr 4 \ - 41 | NEYNWY; 19 | 138 | 15E | Bull 7,070 6,908 | 206 5+ | Py g:llg 483 :gl 402 i?l,; ioéigg catlonoff Lhe atlas t<:'s1tes in thet w:;telr-n a.rtldt.the no;‘thwlesterg
. : £ 42 NWYNEY, 22 | 18S | 15E | No. 1 6,780 6,405 454 R Py 1, 766 6 360 2 x - » . parts of the reservation owing to the limitations of scale an
r/\,’ hut’ 43 | NWYNEY; 24 | 13S | 15E | Remuda 6,630 | 6232 | 420 4+ | Py 890 572 183 469 133 | 10-3-60 The prevailing southwesterly winds are str o(;lg dcllllilng the generalized structural relationships depicted on the geo-
o 44 | SESEY 32 | 13S | 15E | Sago 7,470 6,692 | 846 130 Py 860 550 173 415 139 | aiie-. spring 'and early summer. Owing to.the h1g1} winds and low logicmap. As sapericuced hydeologist should sxamine cach
45 | NWYNW1; 5 | 138 | 16E | Rock House 6,530 5960 | 710 305 Py 560 358 230 270 ;; 3 12-3-64 humidity, evaporation rates are high clllurmg thlS. perlto)d. will site in thie westurs mart of the ressrvation.
46 NEYNWY; 10 | 13S | 16E | Red Lake 6,291 5859 | 525 15 Py m—— ---- —--- | wwkgene There are no evaporation stations on the reser_vatlon,. l}t
T.135 47 | SEYNEY, 22 | 13S | 16E | Deep Lake 6,450 5854 | 650 w Py " » - o ig'g g extrapolation from several stations at lower altitudes indi- . SELECTED REFERENCE$ _
EXPLANATION 48 | NEyNE!; 34 | 138 | 16E | Spur 6,251 5849 | 427 6 Py e ol e S5 cates an average evaporation rate of about 50 inches per Bod.me, M. W, Jr., 1956, Gpology of Capitan Cga] Field,
49 SEYSEY 3 | 14S | 13E | Telephone 7,809 7,640 | 184 Py SRR == il B ear. Seasonal temperatures on the reservation range gen- Lincoln County, New Mexico: N. Mex. Inst. Mining and
L 148 | 13E | Oscars 7,720 7,634 | 118 a2 o Py s ---- e i el IR s ° Technol S B Mi d Min. R Ci
o ol Bt i erally from 32°C to about -20°C. The lower mean annual echnology, State Bur. Mines and Min. Resources Circ.
Well and number 51 | SWYNEY% 13 | 148 | 13E | Otero Mills 7400 | 7580 | 3% i i s e i - i, § FEEE temperature largely accounts for the lower evaporation rate 35,25 p., 3 illus. : ‘
52| NWINWYi 32 | 148 | 13E | 8-Canyon—Job Corps | 7,660 | 7,206 | 507 e i - e i s B E than that indicated for adjacent stations where the annual Fenneman, N. M., 1931, Physiography of western United
3 53 Y 8,550 8,077 | 562 8 Psa 690 448 122 318 111 | 8-8-66 Er IR ! ‘ >
d ) NE%NWY; 3 | 158 | 13E | Morgan : : evaporation is about 70 inches per year States: New York, McGraw Hill Book Co.
Spring and number ) "5’; NEYSEY: 9 | 48 | ME D°la;‘ ;;‘;’g ;’i;j 3233 13 gyy ;1;; :ﬁ 13: 3325 ﬁ; o il . ' Hood, J. W, and Herrick, E. H., 1965, Water resources of
NEYSE 4S | 14E | Char! / 4 ol B e 3 s “
7500 56 NEQSWX‘/‘ ﬁ 145 15E Turk:: 7,058 6,683 | 442 Py 748 465 121 396 128 | 10-11-60 GEOLOGY AND HYDROLOGY the Three Rivers area, Otero and Lincoln Counties, New
Water-level contour 57 | SEY4,NW1; 25 | 14S | 15E | Upper Indian 6,835 6,402 | 500+ 15 Py 651 393 81 314 144 | 10-4-60 Occurrence of ground water.—Depth to ground water on Mexico: U.S. Geol. Survey Hydrol. Inv. Atlas HA-192.
Wikntes wititte o/ iy webeeIrvats td“"l"'io’g'}"f 58 | NWYSW1Y 6 | 148 | 16E | No.3 6,635 | 6354 | 468 9 Py 1,780 1,360 742 918 139 | 10-3-60 the reservation ranges from a fow feet to as much as 900 feet. Mourant, W. A., 1963, Water resources and geology of the
aDg;gt);':::rsm:’f:‘lJil:ec:Zvel ontour interva eet. 59 NWYNEY, 11 | 14S | 16E | Wash Pan 6,580 6,205 410 120 Py ggg :;g ig:; --4-2; }gg i:r;_-s};- Water-level altitudes range from about 5’400 to 8,000 feet, Rio Hpndo dramage })a51n, Chaves, .LlnCOIIl, and thro
60 | SEYNWY 20 | 148 | 16E | Anderson cannll B 2l £ - i ' as shown on the contour map. The blue overprint on this Counties, New Mexico: New Mexico State Engineer
61 | NWYNEl; 22 | 148 | 16E | Lower Indian 6,240 e Bt R Py SHEE Faa e e W | wanpes map indicates areas where springs discharge and where Tech. Report 28. )
62 | NWYSEY, 4 | 15S | 14E | School 7,310 6,910 ;33 15 gy e e o ey - ground water occurs at shallow depths owing to lack of Pray, L. C., 1961, Geology of the Sacrarpento Mounta}ns
Area where perched water may occur .| NENNWY 3 | M8 | MR | Towumy Jones e | S . Ry i o drainage. The highest water-level altitudes occur in the cen- Escarpment, Otero County, New Mexico: New Mexico
64 NW3SEY 10 | 158 | 15E | Lower Elk s - e 3 Py e e e e ] 4-29-66 tral part of the reservation along a trend alined with the Bur. Mines Bull. 35.
| BRI, 5 ) W | W | N opand o B “EE g b oo - = 144 2-15 P Ruidoso Country, 1964, New Mexico Geological Societ
66 | SEY4NE; 6 | 158 | 16E | Felix 6,880 6,258 | 850 5.5 Py 710 454 198 350 144 | 12-15-64 Mescalero Arch. Most of the grounq water on the reserva- ) y, ) g y
T.145. 67 | SWYSEY 9 | 158 | 16E | Panther 6462 | ... | .| ... | Py 1,020 701 304 535 16.7 | 4-29-66 tion occurs under water table conditions. Ground-water 15th Field Conference. '
T.14 5. drainage is facilitated by a combination of high topographic Smith, H.T. U., and Ray, L. L., 1941, Southernmost Glaci-
33°05" i el relief and abundant faults and other fractures. ated Peak in the United States: Science, v. 93, p. 209.
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