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Gran Quivira ITa.tion-al Monument, a site of extensive Indian mid 

Spanish ruins, is near ths gec^raphical center of Ifew J5e::ico on: th3 

Torrsiics-Sccorro County line 65 airline miles southeast of Albuquerque 

and 50 miles northeast of Sccorro (fig. l). At the request of the 

National Park Service a 2-day field study in tbs vicinity of the monu­ 

ment WE.S made in order tor dstersiine the possibility of developing an 

adequate supply of ground -water for usa at tha monument bsadouartars, 

vhich is in tha £.Jtf£ sec. 3, T. 1 S., 3. 8 B. v '

According to l£r. Chacning S. Kcr^ll. Superintendent of the menu- 

sient, the number of visitors has increased steadily in racsnt years and 

tr.2 present T-rater supply is to "be cugssntsd as the first stcsp in a plan 

to enlargs; the facili^los at ths asonumaat. Plar.s cell for the construction 

of t:ro additional houses for full-time ?ar!i Service employees, two scall 

houses for sixmnar employees, a visitor scnter. crid a cainp^rrouiid vith 

drlnlrijox; vater and toilet facilities. Additional water is n<=eded ncu fco 

provide GdQguate fire protection. It is estimated that the total nusibsr of 

visitors vill be 25,000 per year by 19:55.
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supplies vat ~tf /=_LC JL *-!

:per million (ircz;} r < -so"1 - ; solids, -: * _t i: w ly r' - 

end similar usss. Vifb rrv ^.Y egr'i^at the vrsl! y:.-elt?.s '-:  --illcas 

minute (gpra), but ^uryos >$:  f f: pr oul> £«  ..cu.fi cf pur: ' 

storage tc^nk into -* 1 l-irV- t' w r - ^:r ^ "^ ^ ^ii^e3 

Interval c^ cTocu^. ^ ^cars. A ruE^£-r.i    ->- - o' c^" 2 jprtx* is 

Thinking vs-t^r is c^ul; d "by --rrck from l-fcunt^aixiir, 26 miles .c-'-.^y, at B 

t-otal cost of sfoout $12 j^- t^ious^nd gallons. "JS«? *^* :T ccsts $2 p*x 

thousand' gaUxsis -Bt Ifount ixinaiT t tl?e reEzic&sr of xh^ cost 5s In xir* "ha 

At present al*out 5OO gallons is hauled ev?ry tvo ve?lis, Oliis eaiount 

supplies the n^eds of tbs one resident femily at .'die noa-aSierst std tv-e s.:.L- 

of visitors. It Is estlffiE-t-A t^at E «ell capable of -a sustain L 5 yi<.\d cf 

10 gpci (15,000 gallons per fir.y) wovl,cl meet the' curr^at il^sLsad ^snite a? 

c.rid trould el so meet tlie deii^nd ct £ substtintialJly Iscrecsel n1u=o*r of ~-l?

Previous and Present .Jav-.f

T of the e.T-3. In -.'-JM-  wi-ij^.ty" of f**e- fflsn«n*at j? tiacu 

in several published report s^ (Bates and oJ-hars7 19^7,? Kilpol*^..aoa ***i*Pl 

175--? ^nd Uilpolt Bc.d otbcrSf 19^6}   ^Tbese stad^s laid "er-.pb^sls oa art
V '', ";.

to iba north*Jj»?r^ vest^ 8^i-sou^bsras^ wh"re e greater tMeJaae'ss^r irocl 

is exposed . The geology and grouncL-vstsr re3ource3 of Torranc"6* GoiuilrK: J: 

^trn Investieated ."by th& U. S. Geological S.ur.^- (S^ithf 1-5?)- ^. "" * 

r port, togfetraer vj;*th unpiibli'^bsc . d~iu. co'-^ccr --." "C; 3j - :i n S   ?TM : 

jtircvicad "basic information for the TTreses*.



IVo cUiyr .-7,3 s.- it in t-h« fi^ld "by the writer in company 

Mr, Eowell, end I-Jr. J. L. Kit?, local rancher and part-time employee of 

the Park Service* A cursory esaaJ nation "was made of rocks exposed at the 

surf ace j data on existing veils (including driller's logs on several veils) 

 were obtained; ssmples of water were collected from a few vsllsj and alti­ 

tudes of a number of veils vere determined by an aneroid barccsster* !The 

cordial assistance of Kr. Eowell, Mr. Kite, and Mr. K. A, Euey, driller, 

of Claunch, K. Mex., is gratefully acknowledged.

In the course of altimeter traverses between ths monument and points 

of Imovn altitude at !&>untairair and at the end of tbs pavement in sec. 6^ 

T. IK., R. 8E., it -was noted that the datum used for the park Service map 

of the monument grounds {. ..^^) is liiO-5 feet higher than true, s&a level

datum. This fact should be considered if the map accompanying this report 

is used in conjunction with saps based on that assumed

Wsll -Numbering System

The veil-numbering system used by the Geological Survey in this and 

other reports on areas in ICev Ksxico is bas^d on the common subdivision of 

surveyed land into townships, range, s, and sections. The v^H number consists

of k sRgnents, (ses fig. 2) each separated by periods .' Tt&" tfjc&t $ segments*>

dsnote. succGSsivelrf. tha tovnshi.r, range, an6 section. Ihe letter t!S" is 

used as a suffix to t*3£ first segm-r-t to denote tovKishlps south of ths N£*.r 

Mexico base lins {ccincl^isnt vixh" th^ Torra-jLOC-Scccrro County lina in the 

vicinity of Gran (£iivira) .
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Common system of numbering 
sections within a township

R. 7 E.

System of numbering 
tracts within a section 

Sec. 12

_ __ __ __ "2 __ __ _ _        O i

H

Well 7.7.12.342

c

Figure 2 --System of numbering wells in New Mexico
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The fourth secant contains 3 digits and locates the well -within 

the section. The four l60-acre tracts within a section are numbered 1, 2, 

3, and Ij- in the nonnal reading order. Each iKD-acre tract within the 

quarter-section is designated in the same manner, and each 10-acre tract
V.

: within each iiO-acre tract is similarly numbered. If a well cannot be

' . ^ located more accurately then to the nearest 40 acres, a zero is used in

'; place of the last digit.

; TOPOSRAPEI A1H3 DS3AIHAG3
  X" .

.* The land surface la tha vicinity of the monument is a typical

! rolling to hilly karst topography, vhsreon the surface features are con-

! r:, trolled Icrgoly by the solution of limastone, which underlies the entire
!J "~ -.
 ;< ' area. Surface drainage is poorly developed. Tbsro sjre no perennial
 *  -- *
i
! streams. The courses of most of the intermittent streams are short,
,!

j 0 and runoff from tha junlpsr- and pinon-coversd rocky slopes drains into

! closed depressions (see fig. 3)* where the water evaporates or disappears
!
j beneath the surface. Gentle slopes are covered with a moderately thicli
4

1 f- sandy soil that has been cultivated extensively in past years by dry 

; fermins rr^tliods. Ac present littis lar.u ia unu^x- cultivation, but many 

of the old fields show the effects of cultivation; drift sand is common 

C ar^<i *fcfcs natural vegetation has not returned even to fields that have lain

fallow fcr many years, 
i
j   Tb.e average annual precipitation at Gran Quivlra is about 1^.62
(

 C inches, but for the past several years precipitation has been below average



Figure 3. Broad opes valley QQrt&vest of Graa 
Quivira Katicoal Monument. Ruios 
of San Buenave&fcuxa Mission are 
visible os the skyline is left back­ 
ground* Village of Gran Quivira is 
tesr the vseishirg p^iat of State 
Higbvay 10   She Burthens esd of 
Moate Prieto is ic ri^it backgrousd. 
Camera in wj sec, 23> T. 1 H., Ro 
8 2. View s&utb. Marda 15,



ROCK FORMATIONS AJ3D EESZR V7A23R-23ARnS

Most or tha rocks exposed at the surface and to a depth of c.t 

least 1,500 feet fc^lov the surface iu the vicinity of Graa Quivira are 

Permian in age. Tb£ San Andres limestone is exposed at the surface and 

is underlain "by tha Gloricta sandstone, which in turn is underlain "by 

the Yeso formation. All 12.233 formations are cut by diorite dikes of 

Tertiary age. Recent ellv-viuia covers th-3 older recks in tha broador 

valleys. The geology of tbs area is shown on plate 1.

Although slusiping of the limestone exposed at ths surface gives 

the impression that every hill is an anticline, actually the sedimentary 

  rocks in ths Grsa Quivira. area dip gently to the southeast. Because of 

the intensity of solution and subsidence activity., it is impossible to 

nessure the degree of dip by surface methods, end subsurface data are 

inadequate for reliable determination. 

0
i^»5^

c
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- Permian Rocks

; The Yeso formation is the principal water-bearing formation in the 

vicinity of Gran Quivira; it is not exposed in the immediate area,, "but
. V,

crops out in the western escarpment of Chupadera Mesa about 10 miles west-(

.,.>-$ southwest of the monument. Outcrops of the Yeso were not examined in the 

  field during this investigation; therefore, the following description if

adapted largely from Bates and others (19^6). The Yeso is made up of silt- 

; , stone, fine-grained sandstone, gypsum, and some limestone. The pink, gray, 

. :^ buff, or tan sandstones and siltstones are generally gypsiferous. The 

..\ gypsum beds range in color froa white to gray and are commonly impure,»

containing some shale, siltstone, or fine-grained sandstone. The limestones 

^Q are gray, buff, or brown. In ths northern half o.f the Gran Quivira quad­ 

rangle a composite section shows the Yeso to be about 680 feet thick. The 

formation thickens markedly to the south and in the vicinity of the monument

; .-'..JC ** mav "to as rauck as 1*000 feet thick.

All the wells listed in table 1 except the shallow wells in sec. 33* 

T. 1 N.> R. 8 E. obtain water from the Yeso. The permeability of the sand-

; stones and siltstones in the Yeso is generally low, but the limestones are
.-.  "'''   

highly permeable in soma places. The great depth to water ana poor chemical

quality of water in the Yeso in many areas has apparently discouraged pro- 

~ specting for large quantities of water; however, yields of more than ICO gpia 

have been obtained in the vicinity of Mountainair and at a site about ^0 

miles south of Gran Quivira.

12



Sis Glcrlet- c-jiditooft, 7~l~:i o;'^rlj.es ther : -   <, /- 
>- exposed in the northern end vest&m escarpoent of Chupadera Mesa. It is .. 

veil cementsd, crocs -"bedded buff to brovn, medium-grained quarts sandstone
*

which ranges in thickness from 275 feet on the northern edge of the mesa, 

about lk mil? s north -northwest of the monucjsnt, to about 175 feet in sections 

exposed about I1* miles scuthvsst of the monument, An interpretation of the 

driller^ logs of veils indicates that the Glorieta sandstone is about 

100 feet thick in the vicinity of the monuni3nt.

No v&lis in th£ area obtain v&ier from the Gloi-ieta sandstone. Ebs 

fcmaticn lier entirely above the main rone of saturation and the possibility 

of obtaining perched waver in tfcs? Glories appears rather slight ,. because of 

the lilrelihocd tae-T- solution of cypsun arid lisie stone ~n the Yeeo, vith sub- 

seGiisct colls-ps* or Er:/D£lcenoe of overlying beds into the caverns thus forced, 

VGulc rupture esy laipsrES-ablp beds in the upper Ye so snd pei^ait water to per-

2 elate to T.b* m£.in sonc of sc-vjic.ticn.
-"''"' 

The Sen Andrss lir-. stone- c-"rl: er tl-.c Gloriets. sane stone rui- extends

freer. t»<.t surface to e fispth cf ncre thar ^'-00 feet in the Gr&n Qjiivira area."" ,
*-'":' 

- - Ths 5sn Andres is & light gray to blaci: fine-grained/ thlclt-bedded to slabby
' - " \-"-.: .   ,.

lin^ztont that contains gray to whita gyj.-siaa beds, and seme ssc.5 stone. A
~ 

"brown, to black shale bed 3 to 12 feet thick vas reported at a depth of 200
- . 

to 5--C fset in 3 cf tve t Iocs cf veils -cable ;>) in the vicinity of

tbr zLcn-.:irrr.t. The San Andres i£ intensely Jointed, and veatharec surfaces 

havs. e blocky apDsarance. C&vitiss ars reported in the Isgs cf veils T>=^e-- rv-^ . " :"^
'"trating the San Andres, and the joints and crevices might cause difficulty'^' V--' " : "' v " ^'  '" ''£' -* : -'*--$^.'--" -'"  : - : ' : "-
in keeping a drill hole straight. The Sas Andres is" not Iziown to b6 vater 

bearing in the Gran Qaivira ares although there may be local zones of perched 

ve-'i-.ar in the formation, iaasimch as "sears" are reported in tbs Sea /indres on

13



tertiary Rocks

Ign-.-ous roc -is of Tertiary age (Bat as and others, 19J46) crop out at 
i

;-~ many places iii ths area. I. hay are dikes and sills of diorits, the dark.

minerals of vbich weather to a greenish-gray. Most exposures have a salt- 

and-pe/j>3r tippearcncs because of ths combination of light feldspar crystals

 . ; - and t?.a dark minerals. ITo i'r^-sh reck was observed in, out crops s nor in s-n

8-fc(-t prospact pit in which th? diorite has bssn exposed. One exposure 

1 was noted in which the diorite completely enclosed a tabular mass of lizas-

.. -' stcie less than 2 inches thick and more than k feet long. Exposures of the
.1

di'ae rotjk shown on plate 1 are those chown on published geologic naps plus

 '-. r. fev sinall exposures noted that were not previously mapped. There are 
/
   - ' undoubtedly nuicerous othsr exposures tbr.t have not 'been mapped. A nuraber 

of the* dikes strike in an east -northeast direction in the vicinity cf the 

1 - monuv.ent and a distinct "grain" that appears on photo mosaics of tha area . 

lead to the speculation that the dikes are continuous for long dis-

  ' te'/.ces, but this cannot be verified in the fisld^ possibly bacause of ths

h.lgh degree of weathering and locally thick soil cover, or possibly because 

ths dikes do not persist. Diorite was reported in two of th3 four irell 

logs obtained. The dikes give the eppsarance of having been eaplaced into 

the San Andres after many joint cracks had been developed. The diorit-s is 

not known to bs water bearing end it appears very unlikely that it vould bej 

however, it appears possible that perched uater might accumulate en top of

a sill of th2 diorite, friven a favorable structural situation, though no
C

such occurrence vas found. An unsuccessful attempt vao made to find exposures

of cJ.crits in ths northern part of sec. h y 1\ 1 S.> R. 8 E. Several places

uei-o found in vhich '.itoGthci'ed fra^i-'jnts of tha rock were more ccrcmon thsn elso-

vh-^re, "but tbor:e higher conceatrCiiicnG r?ay have, brien the rseul't of st-rensi acticn



Recant ailui'ium occupies broad valleys end most of the undrainei 

depressions in the crec.. V?hero exposed in some of ths deeper collies on 

the upper reaches of tha valleys., the alluvium is poorly sorted and ranges 

; . in texture from silt to moderately coarse gravel. Material in tfce broad

  - undrained depressions is probably fins-grained sand or silt-y sand . Little 

: f information is available on the thickness of the alluvium, except- in ssc. 

T. 1 H., R. 8 E. At Isast 70 fast of alluvium vas penetrated in the dug

: Q wells in this section^ but ths total thicknsss may be significantly greater.
 >

. The alluvium is knov/n to be water bearing only in this one area, therefore,
}
\ general statements on its water-bearing characteristics cannot be nade: in

 ? O this area the dug veils usually yield 2 to 3 6P&5 -but the yield of son^ cf 

' ,' the \^3jJ.s decreases to a reported five quarts per day after prolonged dry 

periods.

ic
; ' . GROU3SD-WASSR OCCUERSECS AND MOVE^Ia?
i

! The depth to water in veils and th^ rc-gi^onel trend of the main, water 

C table are sho\m on plato 1. Contours indicate t^s shaps of the water tabl,^.? 

Eovement of v/ater is perpendicular to tho contours. Although the grr^.:L^nt 

indicated may differ from the actual grcclisat in dstcil^ "bsccuss cf iaaccu-

; O racies in r«iported water levels, artesian and us.ter-ts.ble ooaditicns, end in 

altitudes determined, th-2 map is probably c.? fair accuracy.
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In general ground vatsr moves from nortlfwest to southeast. All the 

recharge to the ground-vater "body is derived from local precipitation and 

runoff. Precipitation is probably greatest on the range of hills extending 

northward from Monte Prieto near the vest em edge of the snap area and 

recharge is probably also greatest along the east slopes of the hills as a 

result of runoff. The pronounced troughs in the vcter table extending from 

near the center of T. 1 IT., H. 8 S. southeastward and from sec. *r, T. IS., 

R. 8 3. southeastward may indicate relatively permeable sones in the Yeso 

formation.

The effect of the diorite dikes on ground-vater movement can only be 

inferred. Inasmuch as the diorite is a dense rock of apparently lov pants-
r

ability, it is assumed that diorite dikes and sills serve to restrict or 

inhibit ground-vater flov and might under particular conditions result in 

parched vater bodies.

There are several aouifers vithia the Ye so formation. The first water 

encountered by veils is apparently under -water-table conditions; veils that

penetrate deeper strata in the Yeso encountar water under artesian head, vhich
' . ».

rises in the hole to an elevation higher than tha first vater encountered.
t

This is indicated by the fact that in veil IS.8.11.322 the first vater was . 

encountered at a depth of about 660 feet; yet the static level of vater in 

the veil -was 6*5-2 fctst after completion to a depth of SkO feet.

16



r
A cioss section though veils 1.8.15.111, 1.8.22.121, 1S.8.3.121, 

and IS.8.12 .322 is shovn en. plate 1. Stratigraphic correlation is based 

on driller's logs (table ?). Although no information is available on the 

rate of production and adequacy of the veils shorn on the cross section, 

except the well at the aonunent, the Kite deep veil (IS.8.11.322) is

reported to be strong, er^jd the principal vat£.r-bea^ing unit is reported
*" 

to be the 30-foot ssnd between 8lO and 8^0 feet. Apparently ncne of the

other veils penetrctec tc this lover sand.
^

The only knsvn bocy of perched vcter in the area is tapped by four 

producing veils in the SZ~ sec. 33* £  1 K.^ E. 8 E. This body of vater is 

of very limited extent. A reported 250-fcot dry hole vas crilled near the 

southeast corner of sec. 33* and veil 1.8.33-210 apparently lid not encounter 

the perched vater. Tfc& body of perched tratar is recharged la.-3ely by runoff 

from seas. 19, 20, 28, 29. and 30, T. 1 TC., R. 8 E. Tbs ffiechan. sx of natural
 -,r .;

^Ischarge from this parched T.*at*r body cannot c? determined frcm >J;hs data 

available. The amount cf vster in st-orags is-undoubtedly very limted. 

Similar bodies of perched vatsr nay exist elsewhere In the area, buj no simple 

criteria for recogLizinr the field ccnditicns requisite for such occurrence
j

vas apparent. Several veils in the ares have been drilled in similar topo­ 

graphic situations, such ar vans IS.8.21.431^ IS.9.^.1^0, and 1 9-28-3J3,

and it is treicumsd 1;hat little or nobut they are all dee} 

vs,ter existed. If other parched bodies of ground vater exist in the ai=a/ it 

appears probable that they contain limited storage, *as the general conditions 

favorable to the occurrants of torched vater in the area are Door.

17
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CEsBOCAL

Ground vatsr frcs- the Gran Quivira ares, shows a vide range in 

chemical caality (see facie 2). Water from the Yeso formation is highly 

mineralized; that fros the alltnrlua is of relatively good chemical quality

The principal dissolved constituents in u&tsr. from the Yeso are calcium
v '-  ' ' ' ^>v- 

and nagneeiuni sulfate, vhf c? cause the water to be hard, and give it a

very hitter tEE^s. Such \jater say Lave a Isxative effect, particularly 

on pec~le vrbo art not usid to it. Sr-scific conductance (vhich pro>~idx?£ a

ne:: o of dissolved riineral natter) of vater from the

Tc-sc ranged free: 9?2 cicrcihos in the Connsll veil (15,8-9.310) to 3,BCO 

in the ?K> S&rvJ cs veil (l3.So.12l). Watsr from the ICLte shallow veil 

(l»8o; -feOf v:hic.b, is :Tims^£»d-in sJiuviisi, had a specific conductance 

of only kff! m:.crciT:os. vT-^e cuj.fs.te content, irhich \n:s fietsraumed in ell 

serrples ccllectedc e,lso r^.,v;£ indica-r.'cn of the relative qus-lity of ths, 

vat-s-r. Sulfats content of i^-;er ssqples Srca. veils finished in the lfeso 

formation ranged from 33l rpn ir tbt Council veil (lS.8,9olO) to 2,4^0 ptm 

in the ?E>:I Service -well v IS -Go- 121). By contrast, the rulfate c"-n*-?nt 

of va.tctr i'ran tat- Kite sLallov veil (ieO.33^^-21) was ordy 2*5 PP^i*

Cbenicel cr-ility of all the -'ster sanipl^s collected in^the Gran 

Quiviri crsa I^LS Inferior to t-bc.Tc of & sample laksn frou one of the 

Moun-tsinair prJblrc suppljT ^^llr (table 2), hut vater from the Kit* shallov

V2ll J1.8.3JA21; is only slightly nore mineralised than the Mountainair
/

vatar .

IS
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Standards E.E to ches-'c:! characteristics racosmeaded by the U, S-

Public Health Service (19^) Tor drinking water used en interstate carriers 

and for ptfhl'.c supplies £.ave "bean adopted by th3 New Mexico Bspart:n8nt; of 

Publf.c EcrJLth ::or driGhinr; -r?,tvr- listed "below are.jths'r recoaasenOd con­ 

centration liidLtE, tte rang** in concentration in ssoples from the Yoso 

formation in ths 3ran Quivira erea, and the scmcentratlons in the Kite 

shallow veil for cosnica ions on which obere are limits. These limits are 

set intentionally low and &re exsc-sfted in Eany dcsestlc and public water 

supplies 5_n Now !-jK£ico. A sample of vater collected in December 19?6 

a Carriscro puirlic supply  fc^ll contained din solved solids and sulfcte.in 

concentrations of 1 ? 250 rja and 620 ppm, respectivsly. *"v

Recommended tf£.ter from Kite sbsllcy i.^ 
Zinits Yeso formation (l.8.33,

(pin)

Sulfate 2>0 ^1 to 2,490 ^5

Ciilorice 250 ^.^ to ^7 k

Mn-S^csium 125 57 to 233 13
*

Fl-aoride 1.5 0.2 to 1,9

Ilssclv2d solids (siin) 500* 7-3 to 3,550 233 

*i,OOG pjsi parEissilLLe ^hcn v&ter of better quality is r:ot available.

Meximum fi^rares for -she sj^rples frcn tbe Yeso are all iCrosi the r?rk 

veil'. ISiriisnja fi£uit.s for siilfr.tej sa^iesiun, and dissolved solli3 

are froa the Ccnraive2J. (IS. 8. 9.510). XLa-ab^ve data show t'^at the only
 i

vater vithin the roccraafin'Scd staa^ards for dissol-.-^i slrsral natter is 

frc^i tha Kits shallow isll (1.8.33.^21). However, vater frcia ths Connell 

wsll (13.8.9.310) end tbs ^.olzscsa veil (l,8.33.21O) exceed only ths rt^cr- 

.licits'for ralftt* and <?J.ssolv*d soli-ic, baf/ag within th3 poraissiTMa li.- 

for dissolve! solids.

»9



I E-stari clerical -analyses cf the vicars were not rmdej and the 

uico.1 arnicas do net indicate "bacterlclogic~.il quality of the vite: 

It is urJjLkely that s. properly constructed deep veil vould yielc "bsc- 

terieJLl;' pclLj.* 3d vster, but a bactericlo^ical-analysis should be raact 

cf any rater «. "be ii£3d for himi£Ln consunpticn. Presence of decayed 

crganic ir^-Dter ^n vater rcay cosise the nitrate ccntent cf vater to be 

higher ihan narral, in vl-icL cas^ thsre Fay be danger cf cysnosis in

~    «- -i-ol 1
.^_ ^r I* »l v«

.quifer "

V" V "
Jf V ^

t a ietsr tins
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POSSIBILITY FCK ADDmC

Altbougll th3 problem Is principally cue of obtaining an adequate 

quantity of potable vater for uss at the monument, consldsration has also 

"been given to the possibility of increasing the yield of the present well 

"by cleaning, rehabilitating, . or deepening it, because l-ir^er numbers of

visitors vill undoubtedly increase the ceed for water for use in sanitary 

facilities .

Although it vas reported that ths existing ivsll at the sonirrent had 

basn V22.li fro- ths tine It -JELS drilled, the possibility that the yield of 

the well has dscreasecl cannot b~ ruled out. iThe excessive dravdowns noted 

in racant years say have caussd seals to be precipitated at the casing slots 

as a, resiJLt of prolor^ed e:rposure to air, thus decreasing the size and 

eff^2ti.vene£s cf i:>2 cpeningc. if ta." s is th? c£^2, the ci^ntity rrcbien: 

mir'^t be pa: tidily solve J "by cl* ̂ 111,3 ths veil   scabbing and possib-lj: 

£.2ldlcinr cr trec-cin^- v-ith disptrsLn^ aT-^nts. Hovsvsr, "the lev yielc prcs-

cbly results fron lov r-er^oability of the acuifer or failure to penetrate
  -v

ar alsc'jate ti:-j2kii9~£ of the c.G'L.lfer. The V3li is bstussn two dikes. Tb.5 

leg cf the usll (table 3) indiaates that dike rock «?s.s psnetrated only beb- 

veen 22; and 2>6 fc^t; however, it is possible that the ^lask lin^stDns" 

reports d jat'-re^n £-~^ 3rd c^5 fca- -u-ss a2rually clllie rock. ^T:iis vcuic htlp 

to ei^l&in the lov ̂ 'isld and ~oor ch£3:icc.l quality. Another possibility is 

that the "black limestone ""is not *ws.t3r Tassrins, and that v^ater can enter 

the vail only tbro-irh the cotton cf ths hole, ^his is borne cut by "the s't&ts- 

nent on ths log that --ater T^IS encountered at a depth of B^O feet.

21



itwen BlO as.a 3,-G

fec*t vz-s ret penetrated In the veil at the ncnusent {IS-B.^-l^l} but it 

xcay 'be present a* greater d-=pth. - Deepening the present veH "by 50 to 75 

feet 52cr2"ily VCA.IO. "be.- ert adequate test- for the presence of ths s^i, but 

thJs possibility is also subset to limitaticns isposed "ny ths possible 

occuresce of ths, diorite.

-He prese^ee- of p^rch^S -water cf good cheiiical ^usCJLty in the S^^- sec. 

53 I- 1 B.j P. 8 S..'raises *hs questICJQ as to Its l&t&r&l extent, l&e 

reported dr^T belt DCSJ- toe Gout>rE3~ coriir-r cf section ;53 suggests thai: the

 ^ir2-vr>^>£i»^ ~,"Z~^ C-~** ~ t? f~i^* trc "'^r T -i  »!"%  "/  <3 f^f *ST- -* '-t O =*~i* , J *lCet» O^* »T T1-/^ rl"? '*'<a'»*° <* r^^  A7*-/^ ' 
jj*~* «o-t «_ ^CAL-CA   ~ Oju, V^«>A U_-i=-ii«L > t w», t-v ^ X-.«_ L - »-i u. t=UtJ V«i^;£U2't»»et'*i U w-A.«- G u. u-^. vU. «i»* k_'i^

i~t? >ncvs ^re= crf Q22u-»- ;r.ce. las aljurfnm ^s probably ^tin in the scuth- 

rsi -t ccmer of sf at:,on p?- ^he elluviun in which tbe perched "wat-sr is 

fo,na. is coirtirmcus ir^o ths Dorfch^ns pan. cf s^c., ^-^ 5*. 1 S.j H, S B..<. but 

:* . r"v be thin ^r the ~rlcinit'5 cf the sc-c-tlon Ixne common uo stcs* 5:
' - " : r  *

;-.. \*~l'z? tc 2 :>rr'?:l'ble sub^u^face ezrtrnsic;^ of ths. diorite dike ir se-r: 

;.'  /.ll'j-'ivni ^5 prdbsbly thiclssst Ctong v^c «-r-cyo that enters sectica 

nc£^ tl'e norttwe.si scsmer of tr;^ section £n2- ends in the"-"intennittfeal 

n9£-r Vr? cents"" cf sect-ion ^.- lac norttei-n extent of ;fche parched vatrr jv.3 

2Llrio?t certetclj" south of veil 1.8.*3«21Q. She western limit is dstsrmiaal 

by the aHuviirr Sao Aadres contsct, -which trends north-south thrcugh the v^st

kte sites t ct tltg. j«rcli?'d v&ier prcbs-'MLy could bs c£line&?ed f airly. -- 

cc-jrsLtely by £ to 10 shell ow t^oi holes arillfed to e cjepth of 50 to 100 feet, 

u-J If the irDveilying confining bsd vese psastrsted^'.pr-ovlsion to plus tbg

test holes \Tcul.d lisve to te made to insure that the aruifer vcizld not be 
drfdn,e3. Sv'en if the lateral fcxt^nt of tbe parched vaicr were known £.ccjjratelj*j 
a cor.* rolled puqpiag t«-ot vauld "bs- Decess£r}r to determ2r.3 the "cydr&*ilic charss- ; 
teriPTics of tbs squiffer before ths £dsqus.cy of the. a^ulf&r cculd b3 tstlnat^d,. 
Al.ro, if a veil \«re devsloped in this ptrchol acae t>bs a^a5J.&bility of va-v»r 
to T-be existin foi_r welJls  irovid tta aecre&sc-d.



< 
It sppssrs that «vs& tho;t£k th2 btst vsfcer to ba- detained *rc35. tfce

main aniiftr u^ b* cf nirginc.2 ^h^sical quality vf th rr-epect to potability,^ 

the probability of c'Dtcitilnc; en 'sdegtittd £^a pcrsansnt yield is co

greater ircsi E 'ds^p v&il' dri'iieA'to th* mis . soiie of s^tursMc-a th&n from a 

shallow we31 in th«- ^--:-c. ^d --atfer. Tb^ fts^ thst water ftroc velis 1*8-35-210 

and IS. 8-9- 310 is c" muc-. fcet-tsr ' csfc«35ic &l quell ty 'thsai that from "otter vills
.-'"'''',- . - .4    -   ,   ~  '

tapping the y«.-£:o f.ji'ac.riaa prot*>Dly indicates s loa^l acurce of r 

tba; hss p^rcoliiti.-^ vy T-S-; naiTi *u.tvr i£^;^ vith r. . IB -ciysly -little 

"ill cr mcve^cr."; :-c,z .j^-pri^-beL .-ir- b^LP Tiit source cf tbis

cennoi "bs d*s7trri^*^ 'viTh t-hs cc.*^i £t =r.na ? *^.:1 It cay b? .infiltration of^
* - '    - ""

r-uj2cff frcx onr. r.r r,or£ cf the. c^nycnfc 'Ipviug ei«r.-,'ara off Koiste Prieto.

nc- craa, between the center ;-qf s&3. ^, T. 1 S , R..8E. 5 end -well IS .8.0. 310
. . li 

f 57,pcs2i-j= tc b: IVs aost f£.vcralrle for - ^ rriii^ t'rs E'.in r;r_-s cf Eiturctioit.

 - ' * sarifcce in tj-e central

17 suffV-3t- * ^ar tbc siuifer ir r^l^-ively . -t , irrr &-blc in this area
- ' A  *,  ' :   '  - '' '  

1'eter noTinp fr-o.s the vsist Jcsy'Tse cf gcnc-reO !y better qualitgr than

3ov..ng tcvsri. '^.^ Tr-^-j^:- fTc&i the eEst; tht-re'fcre, a risll' jco tfct*

flaak of tlit rrcjr^ ^ppt-are nore likely to er counter ^.«ter of acccpfabit
' - T^ v -'-

/YisLity ths-i so-ilc. be- producefi i^ j?de .-/uat
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Inasmuch as the existing veil at the monument may be finished in 

diorite, rehabilitation or deepening of the veil does not appear to bs a 

feasible solution to the problem of increasing the quantity end improving 

the Quality of the monument uater supply. It is doubtful that the yield 

of -che well could bs increased. The quality of the water probably would 

not be significantly improved. However, there is a possibility that the 

uater sand encountered in wall IS.8.11.522 might b3 penetrated in the monument 

well by deepening it to about 950 feet.

Because of the limited arcal extent and probable limited thickness 

of the parched aquifer in sac. 33> T. 1 N., JR. 8 E., additionsl veils in it 

might lower the vatar table to the extent that existing wells would go dry. 

However, a veil less than 100 feet deap in the NIv^HlvJ- sec. k, T. 1 S., E. 8 E., 

might encounter perched watsr, which should be of good quality. This area 

is not considered the best place in izhich to test tbe main sons of satura­ 

tion; however, because of possible subsurface westward extensions of ths two 

dikes that cross monument land to the east.

The most favorable areas for drilling a deep veil to the main water 

table are the central and southwestern part of sec. 4, T. 1 S., R. 8 S., the 

southeastern part of section 5> the eastern part of section 8, and the north­ 

western part of section 9- A properly constructed and developed well about 

6CO to 650 feet deep would probably produce c minimum of 5 to 10 gjra (7,500 

to 15,000 gallons per day). Sections 5 snd 8 are apparently State-owned land. 

Chemical quality to be expected is open to some question; tha water can fcs 

expected to contain dissolved mineral matter in concentrations that ore nsar 

or exceed th.e concentrations in the standcrdc raccsEiendcd by the U. S. Public 

Health Service (p. 1»>).
Oil
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A possible compromise location, at vhieh ths occurrence of perched. 

water might "be tested, and, if insufficient water or no water is encountered,
 

drilling could "be continued to the main water table, is in the north-central 

part of sec. ^, T. I S., R. 8 E. This location is considered lees favorable 

for developing parefcci water.

If tba concsr.trations of dissolved mineral siattsr exceed those re com- 

mended in tfcs stardards by 20 to ;50 percent, the watsr could still b-3 us.Tsdv 

probably without- haraful effects. The concentrations cot'ld exceed those in

the standards l/y substantial amounts and still be comparable in quality to
,

"bbe ira-ter of many of the towns and cities in Ifev Mexico. If the vatsr does not 

meet Park Service re^uirensirts for drinl^ing-vater jfu-?JJLty, consideration 

could still be given to using the vatsr in ss-nitary facilities^ inasarach as 

the prospects are good for a yield substantially giv:-s,ter than that from the 

present well.
»

If a deep veil is drilled, it would be desirable to plfin for occa- 

slonol sampling of the vatftr for chemical enslysis as drilling progresses, 

so that if zones yielding very highly mineralised water are encountered 

they could be eassd off. Pennaability of ths Yeso formation varies from 

place to place and nay be low. TJherefore 5 a veil sbo^old not be cbtmdonsd 

as inadequate until intensive efforts have been made to develop the well by 

surging, acidizing, and treating with clay -dispersing agents such as scdlum 

hexsmetaphosphate .



Consideration rnig-it bs given also to the possibility of perforating 

the casing opposite any bodies of psrchsd water, even though they are very

  C thin, and to perforating above any beds of shale, diorite, or other irnper- 

. t Enable reck. This i/ould permit perched water to drain into ths wall and

 I might, mats available to the well seasonally occurring perched water that 

 '}"' > collected en impsrnicablG beds. Such a procedure would reouire- a detailed

driller's log, including rock description, drilling time, and notations of 

J the presence of any seeps or crevices, and should be based on a careful

  j w analysis of drill cuttings, sampled every 10 feet and at changes in formation,

"^ O

'C
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Table 3. Logs of veils, Grau Quivira area, New Mexico. 
Stratigraphic correlation is by ths writer. 
Other terminology is that of the driller.

Well numbers 1.8.15.111 
Use: Stock
Casing record: 8-5/8" 101 ft. 
Driller: K. A. Euey

Owner: C. H. Fulfer

Drilled: December 1955

r

C

c

G

G

Material

Quaternary alluvitan:
Soil
Clay

Permian;
San Andres limestones

Caliche \
Boulders *
Clay
Caliche
Sandy clay
Red clay
Green shale
Cave space
Cavy (?) Red
Gyp
Yellow sandstone
Gyp end shells
Bard lima
Gyp
Broken
Line
Broli^n
Gyp cmd shells
Clay fill
Lime
Broken
Black ehale
Broken
Yellow clay
Yellow sandstone
Hard line
Caves and chslls

HMcfcness 
(f«:et)

2
5

6
3

10
8
6
8
12
2
28
18
4

16
61
7
9
lA
<*x^
£<.*.

h6
25
6

16
3

16
28
38
k
8

]Depth 
(feet)

2
T

13
16
26
&
ko
US
60
62
90

1C3
112
128
189
196
205
219
2*40
286
309
315
331
354
350
378
4i6
420
428



Table 3« Logs of v^Mc, Gran Quivira area, Nev Mexico. continued 
Stratigi^vpaic correlation is by the writer. 
Ctac-r t-rnlnclecy is that of ths driller. 
Well 1.8.15.111   Continued

Material
J.'apth 
(jfeet)

dorieba sandstone: 
Hard line 
Hard san(3.stott2 
Gray sandsvc^.e 
Ysllcv sandstone, soft 
Hard gray sandstona 
Soft yellow sindst.ons 
Hard gray sandstone

YeGO formations
Soft yellow scadstone 
Eard fpr^y sandstoa-a 
Yellow sandstone, 
G-ray sandstone 
Yellov sandstone 
Hard gray sandstorm 
Yellow sandstone

8
7

IT 
5 
9

9
20
11
19
10
20

470

502
507
516

621 
630 
650 
661 
6SO 
690 
710

O



Table 3- Logs of wells, Gran Quivira area, Eew Mexico. continued 
Stratigraphic correlation is by the writer. 
Other teminology is that of the driller.

Well numoer: 1.8.22.121 
Use: Stock
Casing record: 7"--23 ft. 
Driller: 1C. A. Euey

Owner: James A. Connell 

Drilled: November 1950

Material
Thickne 
(feat)

ss
(feet)

  r

O

Quaternary allumtea; 
 Fop soil 
Cl&y

Permian:
San Andres limestone: 

Caliche
Clay and "boulders 
Clay
Lime and cracks 
Yellow clay 
Shelly cracks 
Yellow clay 
Shelly cracks 
Yellow clay 
Gray lime 
Yellow sandstone 
Lime
Clay sandstone 
Lime 
Gyp
Blue shale 
Broken lime cracks 
Lime
Gray sandstone 
Red clay 
Brown shale 
Lime
Shells and cav^s 
Yellow sandstone 
Red clay 
Hard lime 
Eard sandstone 
Esrd lime 
Shell and caves

Glcrieta sandstone:
Sandstone and cr.vos 
Yellow sandstone 
Gray sandstone

1
7

8
12
27
30
5

12

11
13

17
19
11
26
5

12
10
8

12
10.

6
3
6
7

23

16

1
8

16
28
55
85
90
102
106
117
130
170
176
190
207
226
237
263
263
280
290
293
310
320
378
T? O 1**jr\li,

387 
393 
4co 
423 
463

482
535
552



r-

.--Logs of veils, Gran Quivira area, New Mexico.  continued 
Stratigraphic correlation is "by the writer. 
Other terminology is that of tho driller. 
Well 1.8.22.121   Continued

Material
Thickness 
(feet)

Depth 
(fest)

Yest forauti^nr, 
Yellow sandstone 
Gray sandstone 
Yellow sandstone 
Gray sandstone 
Yellow sandstone 
Gray sandstone 
Yellow sandstone 
Water sandstone

18
14
61
15
18
5

26
1

570

660
678
683
709
710

Yield: 5



roble 5- Loss of "all-., Graa Quivirii area., lie-.' l-x-:::oo. co:rii.:r.e.-;. 
Strctiri-c-palc correlation is "by thrj uritsr. 
Othsr terminology is that of tha driller.

Well number: IS.8.3.123. Owner; ITational Farlt Service 
Uae: D.nsstic
Caste record:- &,V'   0-92 ft. 

5" ~ 0-875 ft.
1 1

^

rij.^.2r: A. :i. r.UL-y, U-GVAJ ic.. 
H. M. Sh=;-ts and lions,

tet-rj-ol

Sandy soil

i;riju.up ; 
600-875 ft.

ih(S?r
3

J-V-7- ^"3 -i->V-'

 - -'---  '^ :Tnr4Trr*'~**"~~"~*
<< v'Go'-l

3

Permian:
San Andres limestone?

Gypsur. cr?d lisi-st-ina
Boulder o and gra\^l
Gypsuiu
Boulders
Black lirue
llhltc* liLse
Yellov ss.£id
Li^e
Gypsum
Yellow sand
Lima
Quarts
Lias
Yellov sand
Gypsira
Line
Gypsua
White lime
Sandstone

5
4
4

19
25
8

17 '
5

22
5

18
8
k
5

13
15
23
12
8

8
12
16
55
60
63
85
90

112
117
155
I'ls5
147
152
165
180
203
215
223

Tsrtlnry di!:a roc;:;

*
I-Sslpais

San Andres 1 invest one:-;
Broken sc-nd
C-j-psun
Lil-2

27

5
15

7

*50

255
270
277

l*o record 1 ;-3 ''20



Sable 3. Logs of woJ-is, Grcui Quivira arec.^ Kev Mexico. continued 
Stratigrqphic correlation is by the writer. 
Other tenninolccy is that of the driller. 
Well 13.8.3.121  Continued

'lliickness 
_________Material________________(feet?_________(feet)

Gloriata sandstones
Lime 10 4*0 
Yellow sandstone . ^5 ^55

Yeso formation;
Red sandstone 5 *i60
Yellow sandstone 25 li-Bfj
Sharp sandy lime 10 ':95
Hard yellow sandstone . 8$ 5'SO

^ Scft white sandstone 20 600
Yellov sandstone 102 "C2
Red sandstone 69 771
Red elf.y 18 789
Lime r^ck 4 795
Red clay £ 79?

^- Liins rock 5 800
VJhite lime rock 9 809
R?d clay ^ 8ii
White lime rock 20 8^0
Bla<;k lime rock (watsr "bearing)* 35 875

Q
* A note on the log states that vater v'as struck at 875.5 feet.

Casing perforated from 8^5 to 875 feet.- Water stands 175 feet deep in well



Table 3« Lo.:;s of rolls, Gran Qnivira area, lieu Mexico. continued
Stratipriphic correlation is "by tb-2 writer.
Other terminology is that of the driller.

Well numbers IS.8.11.322 Owner: J. L. Kite
Use: Stock
Casing record; 8-|>/8"   bb ft.
Driller; K. A. Huey " Drilled: AugaryK 1952

'iiiiciaaess i 
Matsri^l. (fect} ff- 2t)

Quate2 n^ry allu. v Lura $
Saady soil -* 5 
Yellov soft sand k 1

Permian;
San Andres linestone:

Caliche 6 - 13
Boulders 6 19
Caliche 9 28
Gyp 2 30
Boulders 5 35
Shell 2 37
Yellow clay and lims "boulder clay 13 50
Sandstone 10 60
Liine, hard 3 63
Gyp 9 72
Sandy and shslly 12 8^
Gray sandstone 12 9&*
Gyp and vater 8 . 104
Lime 16 120

t Gray sandstone ^3 163
1 Blue shale Ij. 167

Linis 8 175

lertiary dike rock:
3 lt&

Ferroian:
San. Audits limestono;

Lisis 21 20.=? 
Shelly 13 2,25 
Line 13 256 
Black sholo 7 2^-3 
Yollov sandstc^i^ I"-7 
Shelly 10 
Lime 30 
Creel-is and caves in line 36



Table 3- Logs of wells, Gran Quivira area, New Msxico. continued 
Stratigrapaic correlation is by the writer. 
Other terminology is that of the driller. 
V/ell IS.8.11.322   Continued

C

I^aterial

Glorieta saixlstone:
Yellow sandstone
Lime
Yellow sandstone
Hard gray sandstone

Ye so formation;
Red sandstone
Yellow sandstone
Red sandstone
Gi*ay sandstone
Yellow sandstone
Gray sandstone
Yellow sandstone
Blue limestone
Yellow sandstone
Gray sandstone
Brown sandstone
Gray sandstone
Yellow sandstone
Gray sandstone
Red shale
Lime
Gray sandstone. Water
Red sandstcne
Rad shale
Limestone
Gyp
Red shale
V?ater- sand

Thickness 
(.feet)

14
1

20
53

6
52
8
22
12
22

.18
18
15
10
8
5

12
9
6
7

10
68
14
7
33
18
30

Depth 
(feet)

350
35T
3T7
430

436
1*88
496
518
53Q
552
570
588
603
613
621
626
638
647
653
660
670
738
752
759
792
8lO
840


