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- FOREWORD
The era of cheap and plentiful fuels is over; alternate sources of energy

and fuel to take the place of 0il and gas must be developed if the standard of
living and quality of lifeareto be maintained. New Mexico's once large reserves

- of hydrocarbon resources will not last forever, and while the state is blessed-
- with €normous quantities of solar energy, geothermal energy, wind energy and .
~uranium ore, the technology to tap many of these sources is still being perfected

These must be wisely developed and invested if the state is to earn a fair,
equltable and .permanent return on its resources. New Mexico's economic future

-may well rest with the Jud1c1ous development of its alternative energy resources.

'+ The overall goal of ‘the state energy research and development program is

ito develop solutions to the fuel and energy. problems of the citizens of New

Mexico. The program is designed to respond to state needs.and to fill in the
gaps where -the national program is not responsive to unique state needs, to -
work with other programs when its aims coincide with state needs, to develop
1nformatlon and technology to the point that industry -and commerc1allzatlon
are attracted to New Mexico and to continually review New Mexico work so state.
efforts can be directed to. the best effect. ‘

., Creation ofxthe[three New Mexico Energy Institutes signalled a beginning

-at eocelerating energy research and development in a programmatic way while still
“leaving the door open for innovative, individually initiated and developed

projects. Funded by the State of New Mexico through the Energy Resources Board,
the Institutes are responsible for working toward the development and conduct
of state wide programs. 'As planning and coordinating agencies, the Institutes
represent all the university,: nonproflt entities and citizens of the State of
New Mexico. To organize the reséarch efforts, each Instj*ute 1s a531gned dif-
ferent areas of technical responsibility.

The New Mex1co Energy Instltute at New Mexico State University is reson81ble

" for the areas of solar energy, wind energy, geothermal energy and energy from
‘waste conversion. Within each of these four areas, the Institute attempts to
-develop and promote projects which confront such aspects as assessment and
resource availability, research, conceptual system analysis, component and sub-

component development, testing, complete system development, demonstrations, .
environmental and institutional problems, performance analysis of complete systems
and commercialization, among others.” In all developments, the needs of low

- income c1tlzens, the publlc sector. and regional problems are spec1f1cally con- .

51dered

Dr. Robert L. San Martin, Director
New ‘Mexico Energy Institute
New Mexico State Unlver51ty

. Las Cruces,ANM
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INTRODUCTION

AProblem and Pﬁrpose'

Much work‘has been done on’ the geothermalAresodrCeS'
,of New_Mexico4but much more needs td‘bé done'béfore' 
significant devéiopment can begih. Resuits.of this
._prgﬁibus worklhave been published in various places and
ino.sihgle compfehensive docuﬁen# exiéts which summarizes.
the 1oca£ion-énd naturalAsetting of tatgéﬁ areas as well
as the status of exploration, ieasing, and driliingvin
léhe sﬁate; This report wasAprepaxed in the bélief'that.
~ such a-document would be valuable in'plénning.future work;
>‘Th¢.Spe¢ific purposes éf this feport'are: l).to‘define
the,afeéélof géothefmalvenergy potential invtheistateh
‘2) to survey the“variousfpublishéa informati§n7relating
'tO thése‘potentia1 geoﬁherﬁal resource areas, 3) to
suhmarizé the vafiéué development efforts to date, and
 4) to identify and describe éurrent research'projects on

‘the geothermal resources of New Mexico.

ApprbaCh and Methods

| » Oﬁp app:oach was twofold consisting Of.a search bf
the sciehﬁifié literature and a survey;bf current résea:ch'
brojects.inrthe state. 'It'wés decidéd‘that‘because_of'thei'
proprietafy nature 6fusome-data only thosé_pubiished;gr
releésed'to‘the épen files,of state or federal agencies
:woﬁld'be used; In many areas where considgrable previous’

qurk had'béen done, ronly works published since:lgso were“
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cited and thus the referenc* list  accompanying this

'report is not to be taken as exhaustive. Works published

prior to 1950 may-be located'in the bibliography by Burks

and Schilling (1955). Other bibliographies to which

- the readef is referred include: Schilling andtschiiling.:~

(1956 and 1961), Cash (1971) and, Koehn and Koehn (1973)
és well as the 2 annual.summaries of geoscience research

in New Mex1co by Foster and Meyer (1972) and Olsen and

Foster (1973). Two particular works by Summers (1972 and

el976) were invaluable in locating thermal'sorlngs,:wells,

and diechafge sites. The geologlc map- of New Mex1co by

Dane and Bachman'(l965) and the tectonlc map of the Rio

Grande Rift by Woodward and others (1975) were also usefuld

inAthe'completion of this broject:

To learn'of_on—going work in the state we sent a -

: one—pége questiqnnaire to aillpersons known to beeactiveiy_

engegeddin research‘on New Mexico'sAgeothermal resources. .

"_fhirtyfthreedquestiOnnaires Were sent out fo New Mexico

and.other uhiversities,'various state. and. federal agencies{

', ahd>reseerch labdraferiee based id the state.(Appendix);
“Results of thisfeurvey.arevdiseussed at the.eﬁd_of this
' repbrﬁ'under "On—Goiné Research." | |

An'explanatory note is in order regarding the computer

ploté“ef leasing ahd drilling activity presehted herein.

. These plots are‘purelY'schematic for two reasons. First,
'it_will be noted that the location of leases or wells

~1s given only to the nearest 1/4 section. Where multiple.



ri g locations exist within a 1/4 section: the symbol on the
v plot >ivs shown ag solid or filléd in. Second, it will be

‘noted that the computer—-generated land grids are always -

r

““_-' o ~ perfect (no off‘Sets, tru_n-catibns of sections, etc.);

ﬁ © in réa-l'ity_ this grid is rarely perfect. As no attempt

q was made to -duplicéte actual imperfections, the plots are

schematic ‘in this regard as well.

"~ Using Th»i‘s Report

The material on New Mexico's geothermal resources

ﬁ _ . contéined in this report is drganized .fvirst‘ by geographic .
ﬁ . or’ target' area, then -‘by topic. Ge_:.nvérlal‘ ‘targe't afeas" :
2 digcuﬁssed'_are li‘st‘e'd- in .t'he table of c'ontent.s and are
.’ shown on. Fig. 1. To‘dete‘rvminfe” .what specific tvhvermalA

springs, wells, and discharge sites are included in a

‘given target-area, see £h'e :.geo_g:raphic;al index (Table l)
.. -To determine what taf‘get area a specific th'e:c.mavl.spri'_ng,'
,‘;_wél'l, or discharge site' is described under, see the |
‘.alpha_bet'ical index (Table 2).

The text for each target area includes an introductory .

indicia; a survey of available geologic, geophysical,
hydrogeologic{ and ‘hydrochemical data; and a summary of
leasing and drilling activiﬁy; ;The target areas are’

discussed in the order that they would be encountered if

ﬁ statement giving location,. geologic setting} and geothermal '

e
et

the state were scanned from west to east by means: of

- adjoining north—south'stfips approximately 75'miles wide. -

et e S T T I L d - > L e
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FIGURE l——Locatlon of target areas discussed in this report
and townships in which geothermal resource lands have
been leased. Solid areas = townshlps in which only
State land leased, blank areas = townships in:which
only Federal land leased, stippled areas = townships
in which both State and Federal lands leased.
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Starting at the northwest corner of the state;'theifirst
such. strip includes‘the San Juan'Basin in the'north_through )
the Animas Valley and Playas Basin 1n the south. The seCdnd

strlp corresponds roughly to the Rio Grande Rift and tne

-thlrd'lncludes the 1 remaining target area east‘of.the

'rift:‘ Gallinas'Creek,

‘Numberlng of Wells and Sprlngs

The system of numberlng used in. thlS report is that

used by the New Mexico State Engineer and is based on the

“~township}-range} and section 1and grid'(Fig; 2). ‘In this

system each well or spring has a unlque locatlon number

“icon51st1ngiof‘four_parts separated: by periods: 5N.10E;24.213.
- The first part‘(on,the left) refers .to the township, the
“second designateshthe.range and the third part.identifies
the section (Fig; Za);_{The fqurthblocates the'welllor‘
»'spring within the sectionvto_the'nearest l0-acre tract,E

o astfollows (Fig. 2b): each section is divided7into'quartersj

which are assigned numbers such that the northwest quarter‘

‘is number 1, theinortheast_quarter is number.2,'the southwest

guarter is number:3, and the southeast guarter is number
4. Each quarter section is then divided into quarters

which. are numbered in the same manner. Each quarter-quarter .

‘section is similarly diVided.and numbered. If the location

of a well or sprlng cannot be determined to quarter quarter
section orrquarter—quarter—quarter section, a zero 1s

used-in_the_appropriate position in the right hand;or-_-‘
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' FIGURE 2--Method of numbering wells and springs:
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 SECTION 24

4a) subdivision

" of a township into. sections, b) subdivision of a section
into quarter-quarter-quarter section blocks (dot
indicates location of a well numbered 5N.10E. 24.213).

-

1 ¥ t 7 i VII
A e | 121 E 122 | 21 |2|2 ‘221 L 222
- (110)-=|-=-(120)--- | =~ (210)==-1-~ (220) -
TERNIE: v123; 124 2:3'2|4 223'224
00— :—[200]—-
Fas a3z |4 142 23| 232} 241! 242
f-- (130} -= [----(140) --- --.-(2'30)--1---(240)---
1334 134 .143': 194 | 2331 234 2431 244
t N ) '
! IR : R
| 3n i 323211 322 | 411 1412 | 4211 q22
-+=~(310)-*|--+{ 320)--- | --(410)--- | --{420)+--
313,314 | 3231324 | 413, 414 | 423} 424
L [300]— [400]—=
pob : . :

3311 332|341 342 | 4311 432 441 442
~—~{330)---|--~ (3'40)"' --{430)-- "‘(4'40)""
333 334 3431 344 4331 434 4431 444
| . | )

——' 1 mile P
~ (b)



féurth'part of the number. A Well»designated‘SN.lOE;Zﬁ;ZiBgZ
is located in ,tr;é éwa, NWY%, NE%, Sec. 24, T5N, RLOE (Fig. 2).
A spriné'loqated in the‘ng, SeCu_31, T2S, RlW woﬁld bé 
-nUmbérédv2S.lW.31.lOO.r In unsurveyédjafeés 1ocations ’

were approximated by constructing'a’township»grid on the~}

. best available map.
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be tapped. According to White (1965,

 GEOTHERMAL RE! OURCTS OVERVIEW

' Nature of Geothermal ReSources

Much energy in the form of heat is stored wrthln

‘the earth, however, most of this heat is a55001ated w1th .

the earth's. core and mantle and thus is too deep to ever

.'2f approximately
24 | “

- 10 :BTU'S (British Thermel Units; 1 BTU is the heat
_reouired to raise'the temperatUre of i 1b. of water 1°F
at 39.2° F) of heat are stored within the upper 6 miles of
-‘the earth s crust; although thls zone 1s acce551ble to
‘ drilling; most of’this heat is probably toordiffﬁse to'be

: utilized. Only local concentrations of thrs energy in

"hot spots" or geothermal reserv01rs" are economlcally

signifiCant, Godw1n,and others (1971, 6) defined

"geothermal resérvoir" as -a zone in porous rock containing

" water and/or steam of'high temperature (>150°F).

Such reservoirs are a55001ated w1th one of three

general types of'geothermal systems: l) hydrothermal

‘convection'Systems, 2)- hot 1gneous systems,-or 3) reglonal
cohductiv¢.sYstems. Whlte and Wllllams (1975) descrlbed
. these in detail; therfollow1ng general,statements concernlng‘

~ ‘them are drawn from their report. Hydrothermal convective -

systems occur to depths of about 2 mi and include:
vapor-dominated systems with temperatures of about 470°F
or hot-water-dominated systems with high (>300°F),

intermediate (i95~300°F)} or low (2195°F) temperatures.
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Hot igneous syStems-oqcur at depths between 0 and .5 mi‘.
‘and consist of moltén material with temperatures >1200°F

', or nonmolten but'very-hot“material‘with-températures

<1200°F. Regional conductive sYstéms occur at depths

between O‘énd' 6 mi and have temperatures generally -

‘ranging from 60°F to about 575°F.

Thermal springs are a useful preliminary exploration

kool "in locating.potential,geothermal resource areas as’

they may be surface manifestations of underlying hot

- spots or geothermal reservoirs. Thermal springs are

merely those'yielding thermalfwatet;and.thermal water is
simbly that'haVing a temperature appreciably above the
mean annual air temperature (Gary and others, 1974, p. 735).

Ihvexploration the gquestion aris S,'what'conStitutes.’

iy

""anomaldusly thermal water-or how hot is "hot"? The

boﬁndary between the¥mal and ‘anomalously thermal water

ﬁtempefatures (or warm and hot springs) may be selected

vsomewhaﬁ,afbitrarily. For example; Meinzer (1923} p. 54)

. used the tempetature of. the human body'(9836°F) to distinguish...

'-betweenfwarm-and hot springs.. Summers (1965b, p. 3)

‘prefe:red-a'dividing'point‘of 90°Fvbecause'it'was ndted -

wto coincide with the approximate breaking point'on a

plot of-ffeqﬁency of New Mexico thermal springs versus

temperature. -

'Ih view of ‘the fact that the temperature of the- earth’
-ihcfeases regularly with depth, a less arbitrary approach

to defining anomalously thermal water temperatures is.based
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on'ﬁhe'relationship between originating'dépth.Of water

» '

versus observed water temperature. The normal rate of -
‘temperature increase with depth, or the average geothermal -

.gradient, is about 1.5°F/100 ft of depth. Normal or .

warm thermal water may therefore be defined as that

- having a temperature'which would be expécted on the basis

of the local mean annual air temperature and a normal

géothermal gradient. Conversely, anomalously thermal

'water may'be defined as that having (or'suspectéd to have

cooled from) a.temperature surpassingtsuch,expécted’_

‘_valuéSu Summers (1976, p. 9) suggested‘that.anomalously

thermal water temperatureé’be defined as those eqdal to

or greater. than the temperature calculated as follows:

A+ 4.0 +-0.027 2,

where A

mean annual air~temperature.(about 50°F for

New MeXico), - |

4.0 = a constant based 6n the observation by Collins
(1925) that ground water témpefatures'withiﬁ
upper 100 ft of éarfh are warmer than mean

.‘annuél aif teméerature by about 4°F,

°F/ft for a geothermal gradient of 1.5 times

o
o
oo
\’ .
il

hqrmal‘(assgmés normal gfqdient'is 1{8@F/100 ft;.
| vaiue.bf 0.025 would be used for usﬁaiiy-ciﬁed-
:normai gradient‘bf 1.5°F/100 ft);
Z = average_dépth of_céhtfibuting"interval-in>well

(also ‘probable maximum depth of_cirCulationvof

flow‘syStem discharging»at a spring).
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Exploitation Factors

The follow1ng requlremeﬁts, presented. by Godwin and

:ethers (1971, p. 6) must generally be met by a geothermal_
'reservoir to'warrant its exploitatlon for generatlng

1electricity- 1) temperatures in the range. 150-400°F,

-,2) depth not greater “than about 10, 000 ft, 3) sufflclent”
.permeablllty to permlt the heat transfer fluid(s) (water,
'steam) to flow continuously to a well at a high rate, and
-4) sufficient fluid recharge_to the reserv01r‘to ma;ntaln'

: production over many years. Kruger and Otte (1973)

pointed out that an. adequate reservoir volume is also
essential'(>3-mi3). In addition to these physical factors,
the feasibility of exploiting a geothermal reservoir also

has economic constraints. Geothermal resources are

~defined as stored heat reécoverable by current or near-current

"technology and may be-aiViaed into 3 categoriesfonrthe'

basis of_reeovery'cost‘(White and Williams, 1975, p. 1):

1) submarginal geothermal resources - those recoverable’

~only at a cost which is more than twice the current price

of eompetitive energy, 2) paramarginal geothermal- resources -

pthOse recoVerable at .a cost between 1 and 2 times*the'

current price of Competitive energy, and 3) geothermal

ruserves - those resources recoverable at a cost competitive

now with the current price of other energy. sources. .

Classification‘of Public Lands
_ The Geothermal Steam Act of 1970, expanded the

authorlty and respon51blllty of the U.S. Geologlcal Survey




1

in'classifying public lands for the development of natural

resources to include'Classification-of.lands'as valuable

FITTYy
-

for development of geothermal steam and assoc1ated resources.

o Bl B, T

L

Godw1n and others (1971) outlined criteria used ‘in this new

1g o classification; the following brief summary is based.on

!l?» T their report. For purposes of retention of Federal rights

= L* - to geothermal resources, public lands must be defined as

|24 .
K a geothermal resource province- (GRP) One or more of the

,Yi o follow1ng conditions are necessary for: the ClaSSlflcathn
,? '

-of lands as a GRP: 1) evidence of'volcanism of late

ll - jd’ Tertiary or Quaternarj age (about 10- million years old)

ﬁi ‘ - 2) presence of'geysers, fumaroles (volcanic vents from which

gases and vapors are emitted), mud volcanoes, or;thermal

'\7 {?T/’“\_‘, ' springs producing water'with;temperatures at least.

‘}y ;‘ - 9°F hotter than the average ambient temperature, and 3)
E@ .;:a subsurface geothermal gradient exceeding twice the normal
= gradient. | |
o

Lands are classified as a known geothermal resource
N . : i g

area (KGRA) when the indications of potential geothermal
resources in the area are strong'enoughxto warrant
“expéand tureS‘of money for that purpose. Thefdesignation,

of an area as a KGRA iz based on evaluation.of:all available .

:ceOlogic, et DTS
M ' £ leage
' of competitive interests in the area (filing o
cent)
applicatlons which overlap by at least 50 per
er. ti,u_f
relationship.to other discoveries, and any oth P cn

g i economic data. L
engineering or economic . T
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"History-of Development: United States

Numerous hot'springsrin the United States have long:

>‘beeaneveloped as mineral-bath resorts;'_The.first geothermaI
test wells, however, were drilled in the 1920's at the
'Geysere'(aboutf75 miles north of San Francisco) and

. Niland‘(about'1004miles east of San Diego), California,

Although low pressure steam was found no market ex1sted
for this resource at that time. In the 1920 's and l930 s
other fumaroles were drllled in the United States, notably_,

in'the-Yellowstone area, Wyoming. From 1933—1954, carbon.

-dioxide'assooiated:witﬁ{geothermal‘fields in:the Imperial
”}Valley, California, was produced.for dry ice. »Aleo in’
"the Imperial Valley mlneral recovery from brlnes _was
;attempted for several years but- the process proved
"uneconomlcal and was terminated.: Geothermal.flulds»arei

.preeently.being'utillZed for Spaee'heatlng by means'of

'Aheat,exchangers at Klamath‘Falls,,Oregon.

The flrst major electrlcal -power generatlon plant

.utlllzlng geothermal resources in the’ Unlted States was'
coa 1205 mw (megawatt) ‘pilot plant constructed'at the

Geysers, Californla in 1960. In 1975 the Geysers had a

:cumulative'plant capacity (11 generating units) of

'approximately 502 mw; the anticipated 1977 capacity,is

- 908 mw (l5 generating‘nnitsj. The U.S. Bureau of

Reclamation~hae sponsored fabrication of a geothermally—

'1ppowered desalinization pilot plant,atytheir'East Mesa .

testréite in the Imperial_Valley,_California.
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NEW MEXICO'S POTENTIAL FOR UTILIZATION OF GEOTIII‘RNAL ENERGY
Regiona; Setﬁing !
| lGeneral‘discussions‘of New Mexicofs potential'fof
'utilizatign‘of géothermalvresoﬁrcesbhave been given by:'
‘Summets (1968a, b), Reiter and Stone (1976), and Hatton
(1977)}_ The éeélogic‘setting of,the.étate ig.the'kéy ta
its geothermal resources. New'Mexico iﬁcludes parﬁg of 4
‘geolpgic'provinces:_ Thé Basin and Range in.the_SOUthwest
énd central part,. the ColéradovPlateau in‘theanrthwest
coiﬁer,'the Rocky Mountaiﬁs in the_norfh central part; 
and.the1Greét Plains in the ééstern,hélf (Fig..3). The .
geothermal ﬁoteﬁtial differé'from province to provihgé.*
._Qne‘way of qomparing'the potential of the provinces is
heat flow. ‘Heat‘is.constahtly escaping_from the earth
‘aﬁd.héatvflow'is.simﬁiy tﬂéiféte.of.e56ape. The worldwide
average heét‘fléw isvl.5 HFU (heat flow units; 1 HFU =
1 UCéi/sz—‘Sec) and the "normal" rangé Qf heat flow
vélues may beAéonsiderea‘£§?be 0.87£o,2.b HFU (White,
1973) .  The Colorado Piateaﬁ aﬂd.Great Plains genefaliy
have heat flow values i=l?52HFU;;the Baéin'anleangé.and
. Rocky Mountains>provinces génerally have heat flow values
of 2-2.5 HFU of . greater (Fiéé. 3 and 4). |
The north-south tréndiﬁg-belt of high heat flow
ﬁaiues shown on Fig. 4 isfas%ociated generally with
-the'gediogic_strucfure'knoﬁnzas_the RiC‘Grange.Rift (Fig;‘S).
'It:is interestiné to note‘th%t this étrudtufé spans 2 "
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geologlc provrnces the Rocky Mountains province in the

north and the Ba51n and Range prov1nce 1n the south.

TwO other'areas of hlgh heat flow lie to the west of the

rift'along the Arizona_border,(Fig. 4).‘ The southernmost-

of these is clearly within the Basin and Range.prOVince
“but the northern one may coincide with the tran51tlon zone
between the Bas1n and Range province and the Colorado'

-aPlateau prov1nce (Relter and ‘others, 1975 p 811).

‘Known Geothermal Resource Areas and Lea51ng
| To date, the U.s. Geologlcal Survey has de31gnated

vx_8 KGRA's'in'New4Mexico:‘ Baca Locatlon No. 1 (168 761 ac),_

‘Radium Sprlngs (9l812 ac)< Kilbourne:Hole (25 133 ac),
‘:~L1ghtn1ng Dock (23,552 ac), Gila Hot Sprlngs (3 201 ac),

Lower Frlsco Hot' Sorlngs (5 760 ac), Socorro,Peak (89,715:81 ac),.}
'faand San Y51dro (1,915. ac) (Fig. '6). These were-designated; B

llargely on the-basis_of-COmpetitive interestm -i‘dﬁf ddﬂff

;Within New Mexico, leases for-geothermal,deyelopment )

- I M . -
l.ll'!"“'liii; RN S s mhS S e e .
- e v R ool e ’ ST e Do .. . - . .

;are.cnrrentlytbeing'granted on state (Table 3{, fedefal.sf' s
'1(fable:4), and private lands. The'state‘of New'Mexicoj; |
AconduCteddgeOthermal lease sales in Augustf1974, March 1975,
:IOcto-b_er 1975, and July 1975. As of January. 3L, 1977, . S
i‘903,773.92:ac‘had heen 1eased. hFederal'geotherﬁal leaseSy.

‘were granted in May 1975, June 1975, and May 1976. rAs_of

‘—”Jandary 31, 1977, there were»74}noncompetitive leases
totalling 135,846 ac and 18 competitive leases covering

nu,32,564.45 ac. Geothermal-resource lands haye~been leased
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“inrthe‘following couﬁties: ‘Dofla Ana, Grant, Hidalgo,

" Rio Arriba, Sandoval, Sierra, and Socorro. No information

i
of

is available on geothermal leaSing;of private lands. .Thé
locations of specific leases are given with the‘discussipns‘
;'of target areas. Townéhips in which geothérmal resqurcel'

" lands have been 1éased arelshown in Fig. 17

‘Hisﬁory'of'DeVelopment:. NewrMexico
‘Nuﬁerous thermal spfings 6c¢ur-in Néw.Mexicq,.primarily
 along'the ﬁio Gfande fift (Plate I). These have been | |
‘utilized as hot baths since their diécovery by some of ..
-fthe.earliést inhabitants of thé_staté. No commercial
powef generation from gebthermal energy.has yet been._
" undertaken in New Mexico.. |
'A_'Thevmost éignificant industfial‘activity to aate
‘ is.that being_cdnducﬁgd bx_ﬁnion 0il Company in the_
Valles:Caldéra, an ancient volcand in tﬁe Jemez.Mountéins-‘: 
'1fﬁéca Locatién;No. 1 KGRA). The wells dfilled.by Union

 Qil'ranqe in depth from 6,000 to 9,000 ft. and COStlfrom

' $500,000 to l,COO)OOO per well. Of the.16 test$ drilléd'
vto;date,‘6-aré reported:td Have prodﬁced‘hotIWater'and/or'
'HWet steam with temperatures-of.ébout 195°F. _The water
.hﬁs a brine content. of about 1/4 that of sea Water, and‘
.contains much éilica_as‘well as_éarbonates ana'sglfates.

‘Union would néed to prove a 30-year production capacity

2
-

from théir_wells'in order to attract a 55-mw electric- .

1
e

- generating complex.
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Other drllllng act1v1ty in thh state 1ncludes that
by Sunoco DeVﬂlopment Company in the Jemez Mountalns
and on fee lands west of Albuquerque and that by Amax

Exploration and Chevron Oil in the vicinity of the Lightning |

Dock KGRA south of Lordsburg. Other companies known to be
involved with geothermal-resource exploration in New

Mexico are: _Aminoil'U.S.A;, Anadarko.Production, Burmah

0il, Calvert Geothermal Resources, Cherokee and Pittsburg

' Coal, Deuterium Geothermal, Earth Power, Gulf 0il, Phillips'

Petroleum, Southern Union Production, and Thermal Resources

(Tables 3, 4, and 5).

Target Areas
. As. indicated above, two regions in New Mexico have

high potential for the development Ofpgeothermal resources::

_the Rio Grande Rift ‘and the region.encompassing the =

lwestfcentral and southwestern»partS'of the state (Fig.-4).

For purposes of descrlblng these and other reglons in detail,

“the . state has been subd1v1ded into snaller target areas.
1Although only some of these areas are presently recognized -
‘as targets for development of geothermal'resources,”all

,maypbefconsidered targets for further exploration and

research.

'Thebtarget areas have natural boundaries, that is;

they are structural ba81ns,Adra1nage ba31ns, or convenlent

portlons or oomblnatlons thereof. - Ind1v1dually, each

target area represents a somewhat unaque set of geologic,A




hydrogeologic, or geomorphic conditions. Collectively,

the tafget areas coverrand_characterizé the regions of
khown.geothermal éctivity in‘New'Mexibo. Thenlbcation éfj.
_allitarget_areas within the-statéﬁis éhown in Fig. 1.°
‘The_rélationship:of a giﬁen thermal spring, well, or-

discharge .area to local landmarks is shown on the location

#

map (Piate.I) in the pocket at the back ofvthis‘report.J':'

.":,
i

bl
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SAN JUAN BASIN

"'Intrpduction

The San Juan Basin is a structu;al'depfession at the
éastefnfedge of the Cdlorado Plateau coVering about'lO;OOO

sq‘miﬁof‘northWeétern New Mexico and Southeastern Colorado

(Figs. 1 and 3). The bulk of the basin lies in New Mexigo;

 and includes all of San Juan County, most of~McKinléy

County, the northeastern part of Valencia County,.and the

- western parts of Bernalillo, Sandoval, and Rio Arriba

Counties (Fig. 1). - Although the Colorado Plateau is |

' generally cool geothermally, numerous thermal springs

" are known in the San Juan Basin (Téble 1, Plate I).

Three wells_in.the~San;Juah BaSin‘have'also,reportedly

(Summers, 1976) yielded thefmal waters (Plate I): the

 Ft..Wingate Army‘Depbt-Wéll’(lSN.l6W.30.3443), Pure
'HOil“Combany's Névajo.No. i‘(19N.17W.29;060),1and-the'
" pure 0il No. 3 '(191‘\1.17WA."22.OOO)‘. In a_dditi_on to these

‘o¢curren¢esnof thermal{water,‘the présencelbf.Tertiary
 volcanic:necks togethefjwith'igneous plugS»aﬁd dikes

- at vafioué-places_in the Basin are aiso_indications’

. of at léast-local geothermal activity.

Data Availa®le

Because of . the important Qcéurrences of.Cdal, petroleum,'
andvuraniﬁm in northwestern New Mexico, much has been
written“about the geology of the-San Juan Basin.. The

following publications addréss only specific aspecﬁs.df the . -
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geologic Settinngf the Basin but alSo~makeEréferénce‘to

the more signifiéant-generél erks as well: ~Kelley (1963),

Shomaker and others (1971), and O'Sullivan-and others

(1972) . The guidebooks of the lst, 2nd, and 18th field

conferences of the New Mexico Geological Society also

contain important papers on this.target area; the 28th
guidebook“will also be devoted to the San Juan Basin,“

‘Various types of geophysical data have undbubtedly

‘been collected by industry but because of their confidential

ﬁaturévfew have‘been publiShed.  Réitér and others (1975)
repofted heaﬁQflow.measurementé'from the San.juan Basiﬁ.A

.‘”RegionalVhydrogeologic Studies of the Basin include
those by Berry.(l959),ﬂCoopef'and Trauger (1967), Cooley

and others (1969), and -Brimhall (1973). A study_Of the

: hfdrogeology and_wéter ;esource$ of,the-San'Juan Basin

. is preséﬁtiy being éénduc£ea by the New Mexiqo'Burééu'

of Miﬁés-andvmihéral Resources in cooperétion with the
U.S. Geoiogicai'SurveyQ Preliminary results of that Study
" have been'pfeéénted by Stone an& KeilY(l975)j.StOne (1976),

Waﬁd‘Shomaker and Stone (1976).

Two chemical analyses of water from the Pure 0il

Navéjo No. 1 well (l9N.l7W.29.0QO)'Wére'given'by_Summers

;(1976); Chémical.data for nonthermél waters are included

in most of the hydrogeologic reports cited above.

- Leasing and Drilling

No geothermal résource leasing or drilling is known

for this area. .
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'SAN FRANCISCO RIVER BASIN

‘The San Franc1sco Rlver Basln'lies within the Datil

sectlon of the Colorado Plateau in an area known as the

Mogollon Plateau (Figs. l\and 3)._1This target_area'mainly

'occuples western~Catron County but extends across the

extreme northwestern part of Grant County as well. Summers . t:w*

(l976)-reported 3'thermal springs in“this area (Plate I):

'upper Frisco Hot Springs (55 19w 35 lOO), Frelborn Canyon'

h Sprlng (75.21w.8.442), and lower Frlsco Hot Sprlngs

(128.20W.23.120). Although 1t lies some dlstance to. the

north (Plate I);‘Zunl‘Salt Lake (35;18W.l8.000) is 1ncluded

in thlS target The large volumes of Tertiary volcanic
~rock covering the surface in thlS reqlon also attest to
lcon51derable thermal act1v1ty there in falrly recent

-geologic time and,thus the potentlal for geothermaluresources.

Data Available

Two ‘30-minute geologic quadrangle maps by Weber ‘and

{Willard'(l959a b) cover'the areashof geothermal intereSt.
.‘, Elston-<l965) publlshed results of. studies of the Volcanlc
irocks,of'this reglon. ‘The geology of the Zunl Salt Lake
'areahwas.mapped.by Cummings (l968). eTrauger (1960) reported
lon the aVailability'of ground water and ma?ped the water* |

‘table inAthe southern half of this target area. Summers

(1976) gave chemical‘dataﬂfor‘thermal‘waters'in the San

Francisco River Basin. Reiter and others (1975) included

. this arca on their heatflow map of New Mexico.
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Léasing and‘Drilling'

"No geothermal resource leasing or drilling is known

for this target area even though it contains the Lower

Frisco Hot”Springs KGRA.
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GILA RIVER BASIN

a |
|

T

Introduction

Tﬁéiéetting.of this target areé‘is similaf‘to thét

of the:San FranciSco RiQer Basin) that is, it ié-locatéd

on:fhe Mogbllon Platéag within the Datil Section‘of.#he
| Célérado-flatéau. It covers parts of Qrant,and Catron
.CountieS'(Eigs. 1 and 3). Thérméilwatérs.dischargé=at I

numerous sites along thé middle and east forks'of tﬁe

Gila River as well as invadjagent'areas kTablé 1 and Platé

I). Geothérmai aétivity isialso indicéted by'the large

3

. volume of volcanic rock at the surface in the area..

*

. Daté Available
The géblogy\of theiGila'River Basin'is-shown‘oﬁ
"maps-by Eistpn (1960) and wiliard and others (1961);
;Héwitt (1959).discuséed.fhe”geqlogy bfithe,Big Burro
Mouhtains—Redroqk area. Othéf‘geologic'data on the drea.
’_Awere>givén by Gillerman (1964); Elston (1965) and Rétte"‘
.ana 6thérs (1972). B |
Réiter»and-o£heré (1975) gave heat'flow_déta for this
area. - The'invéntbry.of miﬁeréi reSCurcés'df the Giia
- Wilderhésé.area by Rattefahavdthers-(l972)~included“
aéromagneﬁic'and'grévity snrveys. |
Trauge: and‘Doty:(l965) discﬁssed the occurrence of |
g;ound watér in southWestern,Neﬁ Mexico. . Hydrogéélogié |
data for the 'Gila River Basin are included in a watér—resourcei.-J

4report of‘Grant-County by‘Trauger (1972). Summers (1976)
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compiled chemical data for the thermal waters of this

'target'area;

Leaeing and Drilling

: Only - state geothermel resource lands have:been leased

"1n thlS target area (Flg. 7; Table 3). . It is intereéting.

to note that lea51ng to date has been concentrated near .

Cllff rather than the, Glla Hot Springs KGRA to the northwest,
(Figs. 1, 6} and 7), No drllllng act1v1ty»1s known 1n,the

Gila River basin target area.
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MIMBRES. RIVER BASIN

T

fflntroduction'
| This target_area occurs at the border'between the
‘ Colorado'Plateau and Basin and Range.provinces.(Figs.'li
'”and 3). It'includes parts‘of Grant;-Luna, and'Sierra |
facounties. Thermal waters dlscharge naturally at four
‘r»places in the Mlmbres Rlver Ba51n-' Apache Tejo Warm
‘Sprlng (l9S.12W,l9.300), Faywood Hot Spr1ngs,(208.11W.20}243),,
~ Kennecott Warm Springs (ZOS.llW;18.3lO), anddMimbres Hot'A
*5‘springs-(18st10w'13 113). Two wells (195 12W.12.000; |
“:248 7W 5. lOO) also yleld thermal waters (Plate 1).

Although not as dominant a part of the landscape in thlS

tarqet area as 1n the San‘Franc1sco and Glla Rlver Ba51ns,

Tertlary volcanic rocks are present at the surface,

(

L 1nd1cat1ng that the tremendous outpourlng of molten

o materlal that characterlzed those 2 areas extended 1nto‘
o the Mimbres River Basin area as well.

“Data Available

Geologic-and‘mineralFresource infOrmation‘was'presented B

N (e .

by nlston (1957 "and 1965) and Schilling (1967) . "dones-and,

others (1964) publlshed an aeromagnetlc map of the Sllver

:Citf‘mlnlng area. Ground water data for the area were’
l,given byaBushman‘(1955) and.Trauger and Doty (1965).

'Hydrochemlcal data were presented by Bushman (1955), Elston

[.-l (A (.

(1957) and Summers (1976)

!u
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Leasing ahd Drilling

Only state geothermal resource lands have been

‘leased in the Mimbres River Basin (Fig. 8; Table 3).

"drilling is known for this area.

31

"No -~



.'32

-}-‘

I - e
+ L

L ; — et +
i ! .
1'- S S - : <4 -+ Foo+ o+ + + T+ + +  + +
i H L.
S S T S ST S S S + o+ +
; ] .
i | : '
T i o
IXSDT A S S R R SR S S S S SR S+ + +
l : : '
4+ a - + + “ i " - . [ \ o s 4 4
l T - A - 4 +A T FoFF + +  +
i. a4 o+ L 1}_ R AA +> + o4 + 4+ o+ L
: ! : : ATa A T el & i
" ) N EY oA )
- i i e ; - — + T
; o ' ’ ) -
t A A
4 o SR SR L TS SR + o+ +
l | .
(I - -2 + - R R T + o+ T
o ) ! N
fioz v =~ = =+ =4 s + 4+ s+ 1o+ + + +
: ! ; '
¥ R + N T T+ o+ +
; : L * Faywood
.1. . . -~ - - .l. “ o : - + o+ + + RO . + + + +
i i ’ : :
+ + T + -""—*-V——'"," - T + - T T + F : ~ -+ +
; _
+ + + + t+ i t r i + + + t T r + + ne W
T L, + +A“ + T - s -+ + r -+ + + -+ 4
: - . s t, g et
1205 | & Foywood ruins S
_ -t— taat ta t ot + o+ ot o+ + o+ o+ 0+ 4+
+ T +»., -+ S o - + + T -+ T T+ T + o
2 T + !_'i"" T - s + + T . Tt | o + +
: K K
S S -+ e .

FIGURE 8--State geothermal resource lands leased in MimbreS.RiVer
Basin target area (triangles give location to % section;
solid triangle indicates multiple leasing in

4

section).




—,
I

-

Tibid
-

s
RJ.

<

]
-

-

e

- CED
L
Lt

33

ANIMAS -VALLEY -
Intrdduction
The Animas Valley target area lies wholly Within the

Basin and Raﬁge‘pfovince and central Hidalgo County (Figs.

1 and 3). Hot water has been produced from wells in

228.21W.3;3l2 and 255.19W.7.000 (Plate I).v In the absence

of natural hot springs, the only evidences that geothermal

anomalies might be ericountered in this region include the

Tertiary volcanic rocks in the adjacent mountain ranges

-and a Quafernéry baséit flow reSting difeétly on the

{

valley fill in the southern part of the.valley,

‘Data- Available

The geology.of this region. has béen éompiled by-'

SChwénnesen (1918) , Reeder (1957),4Gillefman'(1958),

(and Flage (1959). - A master's thesis in progress (New

‘Mexico Tech) by Louis H. Fleischhauer deals.with the

Quaternary geology of the Lower Animas Valley. Preliminéry,

resulté of this study were given by Fléischhader;(l976

-and 1977).

.Strangway and Holmes (1966) reporfed_on'an airbofne

infrared 'survey they made of T25S,R19W. Kintzinger (1955 .

and 1956) presented‘a'temperature profilé for thé hot

 wells in T255,19W. Detailed gravity data were reportedly’

obtained in the vicinity'of weils ét 255.19W,7,l33 and

255.19W.7.234 (Summers, 1976). Jiracek and Smith (1976)

' gave deep résistivity.data for the Lightning Dock KGRA. -



I ,‘ ) _ -Réi.te-:z:_a_nd others (1975) made .'héat-flo‘w me,asur.ementsl»in o
: l{‘u " the Animas- Vailey.
- ‘ Hydrogeologic data‘on'the~target aréa.were given by

Schwennesen' (1918) and Reeder (1957). .Summers (1976)

tabulated existing chemical data for the Animas Valley

hot wells inciuding radioactiVity measurements by Scott

and Barker (1962) for a well in”253.19w.7.234.'

Leasing and'Drilliﬁg

' In terms of leasing and drilling, this target area -
has perhaps received more attention than any otheér in the

}_state. ‘This is based on the fact that both federal and

LI

State lands have been leased and considerable drilling:has o
been conducted- (Fig. 9; Tables 3, 4, and 5). This activity

is closely associated with the Lightning bDock KGRA (Fig. 6).
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PLAYAS BASTIN

Intrdduction
The Playas Basin lies wholly within the Basin and

Range proVince'(Figs.”l and 3). It is situated lafgély'l

in Hida1go‘County but extends northward into Grant Céunty o

as well. As was fhe casérwith'the Animaé Vailéy targeti”
afea,.there is-little indication thét a~geothérmél anomély
‘exists in the Playaé'BaSin, Hdwever,'accordithto SUmméfs
(1976), an énomalbuslgeothermal graaieﬁt"was recordéa in

an oil well there (Plate I): Humble ‘No. 1 state AB

(325.16W.25.210).

Data Available
- Geologic informatiOn onﬁthe PléYas Basin area has
been given by zeller (1958a,b,c, 1962, 1965, 1970, 1975),

andeellér'and Alper (1965) . No.SOutées.Of geophysical

data are knoWn. 'Hydrbgeologic data were presented by

,‘Schwennesén:(1918).andlboty (1960).  Hydrochemical data

" are available for nonthermal waters only.

Leasing and Drilling

'_ No geothermal resource leasing or drilling is.known

for this area.


http://32S.16W.25.210
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 SAN LUIS BASIN

" Introduction

‘The target area herein called the San Luis Basin is

1actually the ‘New Mexico portion: of a larger ba51n by that
lname ‘that spans the Colorado-New Mex1co Border. ’It consis ts
of a complexly faulted graben located at the northern’

'extremlty of the New Mexico portlon of the Rio Frande Rift.

in the Rocky Mountains’ prov1nce (Flgs. 3 and 5); The target

area covers western Taos County and part of eastern Rio
Arriba County (Fig. 1). It is bounded on the east by a

major fault'system at the edge of*the-Sangre'de Cristo

 Mounta1ns and on the west by the OjO Callente Upllft

Four.thermal springs occur 1h.th}s_target area (Plate )«
No Name Sprihc'(27N 12E. 36.411),.Mambyls~(American) Hot
Springs (26N 1lE 1. 120), Ponce de Leon Hot Springs

(24N.13E,7.000),and Ojo Caliente or Joseph's Hot Sprlngs

" {24N.8E.24.110).

Data Available

4'-Geologic data on this regibnvhave'been given by Atwood

and Mather (1932), Kelley (1956), McKlnley (1956 and 1957){.

Baltz (l965)} Bihgler (1968), Llpman (1969), Llpman and

" Mehnert (1969), and Belcher.(l975).

Selsmlc data are 1ncluded in a report on the entire

’_'Rlo Grande Rift by Sanford and otherq (1972) Cordell "
(1970 and 1976) gave gravity and aeromagnetlc data -on

this area. . Results of an aeromagnetic survey flown by the
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' U.S.G.S. are on open-file at the New Mexico Bureah_of
‘Mines and Mineral Resources (Map No. 129U). Heat-flow

‘data for this target area are among those published by

Reiter and others (1975).

‘McKinley (1956 and 1957i made genefél-staﬁements
édhcerning the'hydrogéology of adjaceht=§reas to the
north.’ Summeré tl976)ﬂtabula£ed ¢hemical-data’fof,the-‘

thermal waters of the target area.

‘Leasing and Drilling

‘Leasing within the San Luis Basin target area has

been confined to‘state geothermal resource lands north of

- 0jo Caliente (Fig. 10; Table 3). No drilling is known in °

this area. e



L R
e R S DU R Y
. =3
-+ L + L . v + I " L [Son
!
T N w T
r Pk N R LI A F
- : o | .
.?ltTiLTilﬁ%xrl!r!:+;¢+|l+il+11+|l+!IJ
FooES e T
2
£ +O

[} L T -

B R ! ., v L ok L

: M

f IO S - % —— S T W
I3 _A l 1 T

i

.
et e
-
e et e g =
. T

BT .

.

FIGURE 10--State geothermal resource lands leased in San Luis -

y

Basin target area (triangle gives location to

L section).




- N

44

JEMEZ MOUNTATINS .

Introduction

‘The Jemez Mountains lie within the Rocky,Mountains

:Province west of the Rio Grande Rift (Figs; 1, 3; and 5)..

it'covers northern Sandoval County and most of Los Alamos
County. Numerous hot springs occur within'this target

area (Table 1 and Plate I). Four wells have also yielaed 

‘ thérmal~waterSr..thé 2 Los Alamos Scientific Laboratory

(LASL) Fenton Hill or Granite Test:Wells_and'fhe 2 Kaseman

- 01l wells 1isted in Table 1. Valies Caldera, réemnant Qf‘
'a large volcano which is the dominant feature of the.

~landscape in this area, is also evidence of intense . °’

géothermal activity in this area about 40,000 vears ago.

‘Data AVailébie

Varioué aspects of the geologY-of.Ehis_area have‘
been presented by Smith and others (1961), Ross and others

(l96l),IBailéy and othersA(l969)) Smith and others (1970),'

 West (1973a), Kudo (1974), Woodward (1974),; Woodward and

'Ruetschilling (1976), and Bridwell (1976). 1In conjunction

with. the Dry-Hot-Rock Project conducted by LASL, Perkins' .

(1973), Purtyman (1973), and Purtyman; West, and Pettit (1974)

- have extensively studied the geology of the test site.

north of La Cueva, New Mexico.

Seismic data for this target area have been given"by

Sanford (1965){ Sanford and Cash‘(1969),-Toppbzada and

sanford (1972 and 1973), and Sanford and others (1972).
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Jiracek (1974) presentéd the rééults-bf fesistiVity'Stuaiés
,in'thé Jémez Mountains. :COrdell (1970 énd 1973)‘presented‘
:resﬁlts of grévity and aefomagnetic suiVe?s of‘this_fegioﬁ.
Potter (1973) and Reiter and dthéré'(l?76) ga&e héat?flow
'aata'er the.target area. .Kelly:ahd Anspach'(l913); |
Harriﬁgton (1948);_Tit§s (1961), Cbnovef‘and othefs (1963),
.Griggs (1964),,Cu$hman (1965), Purtyman’and»Cboper k1969)f 
West'(1973bf}'Pﬁrtyman”ana JQhanSen (1974), Purtymén,WeSt; and
. Adams '(1.'974) , and Trainer (1974a, b, and 1975) ‘havev all |
given hYdrogeologiC information for vdriousvparts of this
'target‘area. Hydrochemical data are aQéilable in Summers

' (1976) as well as most of the hydrogeologic féports.

Leasing ana_Drilling - -ﬂ»«g' ' ‘ B
Leasiﬁgvand drilling aétivity in the'Jemez‘Mouﬁtaihs

target aréa is centéred afbund the Baéé'iocétion.No, 1 KGRA

' and the San Ysidro’KGRA-(Figsi 1, 6, 11; Tables 3 and 5).

‘ P?eSéﬁt;y only state géothermél fesoUrcé laﬁdé.havé Been'

“ leased but'Fedefal lands ére'available for léasing. Driiling

" :'has been coﬁfined to private or feé lénds. Union 0il
‘ términéted its ;ecént drilling-proé:am in 1975;.SUnocd'haS

‘jusﬁ begun drilling.
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ALBUQUERQUE BASIN

‘Inﬁroduction

. The Albuquerque Basin is the largest structural basin

~within the Rio Grande Rift (Fig. 5). . It lies fully within.
<V'the Basin and-Range'provinde covering - parts of‘Valencia and .

'Berhalillo Counties (Figs. 1 and 3);' Aside from the

Quaternary basalt flows cappihg~mésas along the Rio Grande
near Albuquerque, the:mainAevidence of geothefmal activity[

in this part of the rift has come. from three wellé which -

‘feportedly-yield-thermal water located at 9N.4E.24.1,

6N.3E.5.234, and 10N.2W.21,343 (Plate I).

Daté Available

Geologic information on this target area has‘beén-

published by Kelley (1952, 1970, 1974, and in press),

Anonymous (1961), Joesting and others (1961), Kelléy and

5 Northrop (1975),.Black and Hiss (l974),}énd Belcher’(l§75):
‘Gravity and aeromégnetic data wefe'presentéd'by'Cordell |

] (1970 énd 1976) .  Heat—fiow data for the Alﬁuquerque Bésin

- have been given by EdWards and otheré (l973),énd Reiter-

i and othefs (1975). ,Hydrogéolbgic daté‘include those

..presented by ijfklund_and MaxWeli (1961), RéedérAand
Vétﬁers (1967), Hiss and others (1975), aﬁdees£ and

, BrOadﬁursﬁ (1975). Hydrochémical data froﬁ'the.aréa.’

‘wére presenfed by Hiss and otherss(l975),"
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" Leasing and Drilling

”No,federal or state geothermal'resourcetlands have -

'been-leased in.the Albuquérque Basin. Drilling activity '
ﬁ.shown'on Fig. 12 and listed in Table § is associated onlyfi

'with private or fee lands.
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 'SOCORRO - LA JENCIA BASIN'
Introductlon

"This target area cons1sts of two semlparallel ba51ns

separated by the Socorro Lemltar Chupadera Mountalns

u(Frgs. 1 and 5). They may actually be remnants of a- largcrﬂ

. _51ngle ba51n Spllt by a northwest trendlng 1ntrar1ft horst

-(Chapln; 1971). '~ The Socorro-La Jencia Basin straddles the-

- boundary between the Basin and Range Province and the

Coldrado Plateau proyince as shown‘on_ﬁigs. 1 and 3.

- Vioodward and_others (1975) would plaee the western_edge

of the Basin‘and Range Prdvince and:the ﬁio Qrandeleft
farther Qest'than shown in Fig.f3.

A~ Thermal waters discharge atf3»springs in'this.target
area (Plate I) 1nflltratlon gallerles have been constructed

at‘each:_ Cook. Gallery (3S lW 15. 313), Evergreen Gallery

(35.1W.22.131), and Socorro Gallery-(BS 1W.22.113) .  Hot -

H'water has also been encountered in a well 1n Blue Canyon
(3S iw. l6 323). In addition to these dlscharges of thermal "
*waters, Tertiary volcanic rocks occur in the v1c1n1ty

further_attestlng to the geothermal act1v1ty.locallzed

~ here.

Data.AvailableV'

Gteogic data for this target area haveﬂbeen’given by

. DeBrine and others (1963), Smith (1963), Weber (1963), -

Chapin (1971), Bruning (1973), Belcher (1976), Seimers

(1976), and Mott'(1976), Work on the. geology of-this'area


http://3S.1W.22.131
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- is continuing by Chapin and his students (New Mexico Tech) .

Results of a Bouger grévity'investigétion.of thé:-'

_ target areé was pﬁblished«by‘Sanford (1968) . . Several
“aeromagnetic maps coVering this area, pfeparéd by ﬁhe USGS{A'
are on open-file with the NMBMEMR (No's 247, 248, 93U,
_2?1;‘272, 273, 255, 296;k319y:321, 76ﬁ—i,;76U¥2)} A
detailed‘magnetic study of the_sou£hern Socorfo-Mdﬁntgins
_was conaucted,by.Ramananénté—Andro (1965);‘ Reiter ahd

o otherst(1975) includea reﬁulté of heaﬁfflowbstudies in this
- area in their regiqnal fepbrﬁ; Seismic data for the
-Socorro-La'Jénéia Bésin-haﬁe been given'by.Sanford and

Holmes (1962), Budding and others (1971), Sanford and

C

others (1972, 1973, and 1976a,b), Sihgh and Sanford (1972),
Sathrd,(l963);VSanford aﬁd.Lon§”(1965), Caravella (1976),

- and Schuleski (1976).

:

- - .

Hydrogeologic ihférmation on the area‘has been .
f pubiished by Bushman (1963), Ha111(1963);.Hoimes (1963) ,
"Ciark and Summers (1968), Summérs.aﬁd Q£hers (1972); and -
\ Suﬁmers (1976) . Most of these répérﬁs.cbntain_hyd?ochemiéal

'":data as well.

Leésing and Drilling<

In_anticipatioh of the designation of the Socorro

L
<

Peak KGRA, considerable state lands haVe'beén leased (Fig._

13; Table 12). No drilling is known in this target area.

-
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TRUTH OR CONSEQUENCES - RINCON BASIN

Intréducfion
This'target area'is‘sitﬁated atiﬁhe wéstern edge'éf

”.’the'Basin-and‘Rangé Proviﬁée and'includes'theAéortion of"
the Rio Grande Rifﬁ éxteﬁdihg south&afd:frém Truthlor
’COnsequences in ﬁhe Ehgle Basin;'through,the'eaétérnApart_.
of the Palomas Basin to Rincohlin the central partiof the
Jofnéda del Mﬁertolﬁasin (Figs. l,'3,.and 5);_ Thé‘éfea 
lies within Sierra County. | |

. Thermal springs in the areé (Plate 1) iﬁclﬁde; " those
within the town of Truth or Conseéﬁences,:(formerly calledk
"Hot Springs), and Derry4Wafm SpriﬁgS ii7S,4W;29w34é)."TwO
- wells in the area yield'thermal;wéters aléo (Summers, 1976) :
. the Barney Iorio No. 1 Fee (14S;5W.25.4ibf,and Rincon Wélly

(195.2W.9.120)-.

‘ Data.AvailéBle

' Geologic défa'onvthisiarea-have_beeh cémpiledjcﬁiefi?An
:by Kelley énd Silver (1952), Hawley and others,(i969),
>Chapin (1971), Seager and Héwleyf(l973i,'and'Béicher (1975).
Geologic informaﬁion is'aléo giyen-iﬁ'the hydroéeologic
reports 1isted'bele. Gfavity Studies-haQe been condUctgdiv
in aajaéent pérts.of the Rio Grande;Rift;"Sanford-K19685 |
énd‘Decker'and otheré_(l975). .Heat—flowlaata fbr-this
afea.were pfesented by Reiter ahd others (1975). Hydrogeolégic‘
-”and hyerchemicél data'wefevgivén'by:  Minton (19415,

Theis and others (1941), Conover and_othérs (1955); Mufry.
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S (1959), Cox and Reeder (1962)7 Summers (1965a, b; 1976);

and>King and others (1971).

 Leasing and Drilling
The Truth or ConsequenCeS—Rinéon Basinvtarget area

has been the focus of considerablé leasing of state

geothérmal resource lands (Figs. 14 and lS;‘Table‘B)},

‘No drilling for geothermal resources is known for this.

area.
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SOUTHERN JORNADA DEL MUERTO - MESILLA BASIN. - -

Introduction
This target area lies within the Basin and Range

Province and coincides with the southernmost extension of.

- the Rio Grande Rift in New'Mexiéo (Figs. 1, 3,‘and'5)._

" It also lies within Dofia Ana County (Plate'I). 

'Thermal waters originally flowed at Radium Spfings

: (ZlS;lW.lO.213) but are now obtained from a wéli. Other.
'weils in the area yielding’thermal waters according to-
Summers (1976) include: Berino Well (25S.3E.11.111),

Federal "H" No. 1 (285.2W.24.213), Grimm Well (25S.1E.32.114),

Kilbourne Hole (275.1W.8.000), Las Alturas EstatesAWell

(235.2E.34.000), Victoria Land and Cattle Co. No. 1
(10S.1W.25.100) , Weaver-Federal No. 1 (26S.1E.35.333),

. and unnamed wells at 235.27.35.411 and 265.8E.33.200.

Geologic evidence of gedthéimal activity in this area

includes the associated Tertiary volcanic rock and the

- volcanic features in the vicinity of Kilbourne Hole.

Data Available -

‘Geologic information is available in reports. by

Reiche (1940), DeHon (1965), Reeves and DeHon (1965) .

'Ruhe (1967), Hawley and Kottlowski (1969), Hawley and

others (1969), James (1971), Hoffer (1971 and 1976),

,Seager_and othersv(l97l, 1975, and 1976), Chapin (1971),

Hoffer and Hoffer (1973), Seager (1973 and 1975),

" Seager and Clemons (1974), Belcher (1975), Hawley (1975),
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. King and Hawley. (1975), Chapin and Seager (1975).

Gravity studies of the area include ‘those by : |

Smithson and Decker (1973), Ramberg and others'(1974);

.and. Decker and others (1975)f The only héat’fldw_measﬁreméntf

' made by Reiter.and:othérs (1975) in the southern part of

the rift falls outside this target area.{‘Seismic data

‘were given by'Sanford and others (1972), Johnson and

_Coﬁbs (1976), 'and Quillin and Combs (1976). Géophjsical :

studies of the Kilbourne Hole KGRA inclﬂdéﬁv total magnetic‘

intensity by.Cordell (1975) , geomagnetic variations by

- ‘Towle and Fitterman (1975), a direct_cﬁrrent‘survey by

Jackson and Bisdorf (1975), a Telluric survey by 0'Donnell

and others (1975), and an audio—magnetotelluric reconnéissanceﬁ'

by,HooVer and TippensA(1975). .Jiracekvahd Smith (1976);
and Jiracek and otﬁérs (1976) gave results of deep -
electrical reéiStivity soundings in this,target'area.'

Hydrogeologic and hydrochemicél‘data.on this tafget.

area have been presented by COhover,(1954)L‘Conover-and ‘

others (1955), Dinwiddie (1967), King and others (1971),

and King and Hawley (1975), Stone and Brown (1975),

Swanberg (1975), Seager-and others (1975), and Summers,

(1976) .

- Leasing and Drilling

Both Federal and State geothermal resource lands

~have been leased in the northern paft of this target aréa

near the Radium-Springs:KGRA (Fig.:16; Table5'3 and 4).
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Il‘}‘. o In the southern part of the area, however, in the vicinity
l;,'-l"“ } " of the Kilbourne ‘Hole KGRA, oﬁly F‘ede'rail lands have been
leased to date (Fig. 17; Table 4). No drilling is known

in this_targét area.
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'TULAROSA BASIN

IntroauctiOn

The Tularosa Basin'lies within thé Basin and‘Ranqe

_' : P'j:o'\vf.i'nc'e and covers'partis of Dona Ana, (.)t‘er"o‘, an'c.i'Sii'e'rra
!! ‘ Counties ' (Figs. 1 “almd 3). | Thé only. .bcgﬁrrencﬁe' of :thérmal

'>Water in this target area (Fig. 29)‘is;atlénftoh Well "
!j .(.lBS.BE.5.1.44) .. In addition to ,-thiS, ;che young (about

10,000 yrs 6ld) ana,extensive lava flow on the baSin'floof'-
l near Carrizozo (the Maipais) together with its volcanic:
! S source to the northeast attest fo,con’sider_ablé geothermal-

activity here in véry recent geologic time.

Data Available

Geologic information has been included in various

hydrogéologic.reports on'this.target area: Meinzer and.

G

.Hare (1915}, Meeks.(l950), Conbverwand bthers (1955) ,

Herrick and Davis (1965), and McLean (1970) . Decker

“and others'(l975) pfesented results of a gravity survey
Ain>this'region. sSummers (l976)'fep0rtéd~resuits of,a

chemical analysis of thefmal waters from the Garton Well.

R B

Leasing and Drilling

[

No geothermal resourcé leasing or drilling‘is known

for this target area.

T

(-
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GALLINAS CREEK

Introduction

The Gallinas Creek target area liés on;ﬁhe boundary .

.betWeeﬁ.the Great Plains and the Rocky Mountains Provinces

in western San Miguel County (Figs._l athB). The major -

indication of geothermal éctiVity‘in this area is MontezuméV

' Hot Springs (17N.15E.36.400), about 10 miles west of the

town of Las Vegas (Plate I). Summers (1976) referred to
‘this area as the Pecos River Basin; the SPrings-OCCur'

‘along Gallinas Creek, the headwaters,of-Gallinaé River,

a tributary of thévPecos River. = Because the thermal

_springs are restricted to such a small'part of the Pecos’

River Basin, the local'name was:deemed to be more appropriate.

Data Available
Geologic information on this area has been given by

Griggs and Hendrickson (1951), and‘Baltz'(1972){"No

geophysical data have been published for this area. The

hydrogeology of San Miguel County was given by Gfiggs'and

Hendrickson (1951). Chemical data for theAMonteZUma Hbt

"Spfings have been compiled by Summers (1976).

Leasing and Drilling
'No geothermal resource leasing or drilling is kniown

for this area.
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ON-GOING RESEARCH

] : : . : .
I’ “The New VI\'leAxivc‘:'o;'Energy Reéearch -‘R'eéo.urcé. Registry, ‘
1 _undéfithé‘di:ec£i§n~of tHé New'MeXiCQAEnergy'Reédurces_”
.IP ‘jiu ' ‘*Bdard,-has gompiled compfehensive iistsvof ”éesearchérsp,
i} | .F_a'icil_:.it-ieé, and Projééts"_ iﬁvdivecﬁ f‘,v.ith all »f-irelcils of
enefgy reSéarch_inéludinglgeotﬁermél résourcés KKrééer;
1975 and 1976a, bj. These‘listings ére voluminous and
" no aﬁtempt'wiil be made fo reproduce them heré.: As an
additional:SOUrce of information concerning'oﬂ—gding
'_reSearéh, 33 one-page queétionnaires weréndiétribUted :

(Appendig). The responses to this questionnaire are

.summarized in Table 6. As seen in this table, sciéntists 

of various affiliations are quite active in the area of

j'geqthermal resources and are presently Stuinng many - -

‘—\.4

aspects of numerous geographic areas in the state.

Most of the oh—going as well as previousfwork'haé

A

‘been devoted to explofation for, or further under$tanding,

kond
=

Vof! areas of geothermal potential. A uniquely different
';type of research has béen under way aﬁ LASL, namely-fhat
associated with their Dry-Hot—Rock praject; Much has
.béeh published on this wbrk but space permits mén£ibn of
only é féw éﬁmmaryﬁpapers: ,Aamodt‘(1973),'Brbwn-(1973),
West (1974), Smitﬁ and thers (1975), Blair and otﬁers
..(i976), Eiéhelberéer'(l976), and Pettitt (1976). Basically

- this project has involved the attempt'tb capture heat

B S N
- I L

from the earth by circulating water through‘a'dry, artificially.'

-l
CFAE{ 'v |
n ﬂ. . Lo e
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fractured, hot rock zone in,the Jemez Mountains,~-0thei

potential dry—hot—tdck targets have_also beén’investigated

M(Laughlin'and West, 1976). . Another,unique'approach to

geothermal energy recovery has involved scientists at

Sandia Laboratories'who.have been investigating the

feasibility of tapping underg;ound_moiten~materiél directly

' (Young, 1973).
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SUMMARY AND '‘CONCLUSIONS

oz

)—J

Based oﬁ heét%fldw détd,'fhe odgﬁrrehée/df'thermal
waters, andlbthér‘gedphysical and geologic evidencé,
the highest potential for developing gégtﬁermai engrgy‘
'in-NeW,Mexiéo’is'associated‘with the Rio Grandé Rift”
~and the Basin'and Range gebldgic pdeinée~in the'
.centféi and southwéstern.parts of tﬁe.stafe (Figs;

3, 4, 5 and Plate 1).

- 2. TFor ease in evaluatihg the state's geothermal resOﬁréé

potential, ste_l47target’areas have been recognized:

the San Juan Basin, San Francisco River Basin, Gila

River Basin, Mimbres River Basin, Animas valley,

é?r'

Playas Basin, San Luis Basin, Jemez Mountains}
Aibdquerque.BaSin, Sbcorrq—La Jencia Basih, frﬁth or
'Consequencés—Rincoh_Baéin, Southern JornédaAdel MuertOf'
Mésillé'Basiﬁ, Tularosa Basin, and Gallinas Creek

'(Eig.‘l),

3. The U.S. Geological Survey has designated 8.KGRA's

A S O

in New Mexico covering'Some 327,849 acres: the

Baca Location No. 1, Radium Spfings, Kilbburne-Hole,

(-

Lightning Dock, Gila Hot Springs, Lower Frisco Hot

springs, Socorro Peak, and San Ysidro (Fig. 6).

(-

‘Except for the Lower Frisco Hot Springs KGRA and

(.

the. Gila Hdt.Springs KGRA, leasing and dfilling activity
has fairly well coincidedVWith designated KGRA's

(Figs. 1, 7 through 17).

(.
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4. More than 1 million acres of state and federal geothermal -

05

resource lands have been leased in New Mexico and at

least 38 geothermal wells are known to have been drilled

Ain the state.:

_ 5; Thé mést Significant developmen£ to'daté has Centered '-
on the Jemez Mountains tafget area“(BaCa;LOCation No. 1
"KGRA) . This has included drilling of'steam wells by -
Union OilAand work asﬁociated with the Dry—Hot—Rock L

project conducted by LASL:

6. The next most developed area is the Animas_Valley

(Lightning Dock KGRA) where both state and federal

q

geothermal'resourcé lands héve been leased and

considerablé drilling has been done (Figs. 1, 6, 9).

The Soborro—La Jencia Basin target area (Socorro Peak

-
-~J

" KGRA) is second in potential»for'development only to-

(L

- the Baca Location. Considerable geological and geophysical_
work has been done. in the Soéorro area and both shallow

- and deep magma bodies have been located. However,; no

£ B

development work has been done (Figs. 1, 6, 13).'

8. Significant work has been done on the geothermal

L

setting of New Mexico (see References Cited). -
Especially conspicuous are the efforts of the following
ihVestigators: Chapin.(Socorfo area,'Rio_Grande Rift),"

Clemons and Seager (regional geology of'Rio Grande
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Rift)} Cordell (geophysics of Rio Grande Rift), Elston

' (voléanology of southwestern New Mexico), Jiracek

(resistivity.of'Rio-Grande Rift),AKelley (tectonicé
of Rio Grande Rift); Réiter (terrestriél heat ' flow
of region), Sanford (seismicity of Rio Grande Rift),

Sunimers (hydrochemistry of thermal_waters),'and Trainer'

(hydrogeology of Jemez Mountains area)..

Exploration for geothermal resources is far from

A complete in the state. As shown in Table 7, some

target areas have not yet been studied in terms of
one or more of the basic exploration data categdries
(gtequ,lgeOphysics, hydrogeology,'and hydrochemistry) .

No attempt has vet been made to outline in detail

‘the extent of geothermal resources (recoverable earth

heat) in New Mexico. This together with detailed on-site

testing are ﬁecessary to define the state's geothermal .-

reserves (geothermal rescurces competitive with

- existing energy sources).
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TABLE 1 - Geographical list of thermal springs, wells, and
" . discharge sites in New Mexico grouped by target

area (compiled from Summers, 1972 and 1976).

- Less commnon names are given .in parentheses;.

numbers indicate location as shown in Fig. 2.

San Juan Basin . , ,
" Ft. Wingate Well 15N.16W.30.3443

Navajo.No. 1 19N.17W.29.000

No Name Spring 16N.18W.35.000

No Name Spring 24N.18W.30.000

- No Name Spring 25N.18W.34.000

- No Name Spring 25N.18W.00.000

No Name Spring 28N.18W.10.000

‘Pure Oil No. 3 19N.17W.22.000
Togay Spring 19N.15W.33.000

San Franc1sco Rlver Basin

Freiborn . Canyon. Sprlng 75.21W.8.422
Lower Frisco Hot Springs 12S.20W.23.120

- Upper Frisco Hot Springs 5S5.19W.35.100
Zuni Salt Lake 35.18W.18.000

Gila River Basin -

Cliff-Gila-Riverside Area  15,165.17W.
Gila Hot Springs 135.13W.5.241 .

. Lyons Hunting Lodge Hot Springs . 13S.13W.10.121
'The Meadows (Warm Spring) 115.14W.30.200
No Name Seep, Middle Fork Gila River 11S.14W.35. 400
No Name Spring, East Fork Gila River 13S.13W.10.200°
No Name Spring, ‘East Fork ‘Gila River 13S.13W.20.430
No Name Spring, Middle Fork Gila River 12S.13W,7.340
No Name Spring, Mlddle Fork Gila River 12S 13wW.31. lOO
Test.Well 125.13W.30. 231 ,

Mlmbres Rlver Basin -

Apache Tejo Warm Spring 19S. 12W 19. 300
Carne Well 24S5.7W.5.100

- Faywood Hot Springs 20S.11W.20. 243
Kennecott Warm Springs 20S.11W.18.310
Mimbres Hot Springs 18S.10W.13.110

" Well 195.12W.12.000 ' o

‘Animas Valley

Animas Valley Hot Wells 258.19W.7.000; .
Animzas Valley Well 30S8.19W.7.000- o
Steins Peak Well 235.21wW.3.312
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Table lﬁ(cont‘d.5~
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‘Playas‘Basin , , -
" Humble No. 1 State AB 32S.16W.25.210
‘San Luis Basin .
‘Mamby's (American) Hot Springs 26N.11E.1.120
No Name Spring, south of John Dunn's bridge
27N.12E.36.411 4 .
Ojo Caliente (Joseph's Hot Sprlng) 24N.8E.24.110
- - Arsenic Spring .
_ Iron Spring
~Lithia Spring
.. Soda. Spring

Sodium Sulfate Sprlng .
Ponce de Leon Hot Sprlng 24N.13E.7.000

(NI (NN (W (.

Jemez Mountains

19N.2E.1.400;13.200
Indian Springs "16N.2E.29.142
Jemez Hot Springs 18N.2E.23.000
McCauley- Spring 19N.3E.32.000"
Phillips Spring 16N.1E.00.000
Salado-Jemsz River Area
Kaseman No. 1 16N.1E.7.100
Kaseman No. 2 (Warm Springs) 16N.1W.1.410
San Ysidro Springs 15N.2E.6.000
San Antonio (Murray) Hot Spring  20N.3E.29.120
San Antonio Warm ‘Spring 20N.4E.7.000 :
Soda Dam Springs 18N.2E.14.000
Spence Spring 19N.3E.28.310 ' :
- Sulphur Springs (The Sulphurs) 19N.3E.4.000:.
' Alum Spring '
‘Electric Spring oo '
. Pootbath Spring (Mudbath Spring, Mud Geyser)
‘Laxative Sprina ' o
" Lemonade Spring
Seltzer (Stomach hldney) Sprlng

(I [ Rlll(ffll [

v -

Albuquerque Ba31n

Isleta Well ON.4E.24.100

- Mesita Well. 9N.5W.1.000
Tome” Well 6N.3E.5.234
West Mesa Well 10N.2W.21.343

(A (AN (.

. Socorro - La Jencia Basin

~ Blue Canyon Well 3S5.11W.16.323:
- Cook Gallery (Spring) 3S.1W.15.313

E‘,!
\N _

Co

Fenton Hill (LASL ”Gfahite" or "Hot—Dry'Rbckf) Wells

[
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-Teble iv(Conf'd.)

T

. Socorro - La Jencia Basin (cont'd.)

Evergreen (Sedillo) Gallery 3S.1W.22.131
- Socorro Gallery:(Spring) 35.1w.22.113

I

Truth or Consequences -°Rincon Basin.

Derry Warm Sprlngs 17S.4W.29.340
Federal "M"™ No. 1° 15S5.2W.23.000
~ Barney Jorio No. 1 Fee - 145.5W.25.410
 Rincon Well 19S.2W.9.120 . S
-Truth or Consequences Area 135.4W.33.400;145.4W.4.100
Caballo Hot Sprinags o : -
Geronimo Hot Springs
Hot Springs
Palomas Hot Springs
. Yucca Lodge o : o R
Victoria Land and Cattle Co No. 1- 10S.1W.25.100
, Vlctorla Land and Cattle Co. No 2 105.1W.26.000

Southern Jornada del Muerto - Me51lla Ba51n

Berino Well 26S5.3E. 11 l]l
Federal "H" No. 1 28S.2W.24.213
Grimm Well 25S.1E.32.114
Kilbourne Hole 27S.1W.8.000
Las Alturas Estates Wells 238.2E.34.000
Radium (Selden) Springs 21S.1W.10.213
‘Bailey's Bathhouse . '

' Radium Springs Hotel Well. _

. Weaver - Federal No. 1 26S.1E.35.333
Well 23S.2W.35.411 R
Well 26S.8E.33.200

|

C

(ENE PN e

‘TUlarosa'Basin

. Garton Well 18S.8E.5.144

- -

Galllnas Creek L , N
_ Montezuma (Las Vegas) Hot Springsi 17N.15E.36.440

4]

(-

- .

¥

C



http://3S.1W.22.131
http://3S.1W.22.113
http://23S.2VJ.35.411

90

TABLV 2 = Alphabetlcal llSt of thermal Sprlngs, wclls,.and
discharge sites (compiled from Summers 1972 and
1976) . Less common names are given in parentheses,
numbers indicate location as shown in Fig. 2.
lLetters in parentheses. give: locatlon as to target
-area; see explanation at end of -table and Fig. 1.

(Alum_Spring)_see Sulphur Sprlngs (JM)
(American) Mamby's Hot Springs 26N.11E.1.120 (SL)

‘Animas Valley Hot Wells 25S5.19W.7.000 (AN)
‘Animas Valley Well 30S.19W.7.000 (AN)

Apache Tejo Warm Spring 19S5.12W.19.300 (M)
(Arsenic Spring) see 0Ojo Caliente (SL)
Bailey's Bathhouse see Radium (Selden) Springs. (SJM)

- Berino Well 25S.3E.11.111 (SJM)

Blue Canyon Well 3S.1W.16.323 (SLJ)
Caballoc Hot Springs see Truth or Consequences area (TCR)
Carne Well 24S.7W.5.100 (M)

Cliff-Gila-Riverside Area 15,16S. l7w.;(GR) C

Cook Gallery 3S.1wW.15.313 (SLJ)

Derry Warm Springs 17S5.4W.29.340 (TCR) 4
(Electric Spring) see Sulphur Springs (JM)
Evergreen (Sedillo) Gallery 3S.1W.22.131 (SLJ)

"Faywood Hot Springs 20S.11W.20.243 (M)

Federal "H" No. 1 28S5.2W.24.213 (SJIM)
Federal "M" No. 1 15S5,2W.23.000 (TCR)

Fenton Hill (LASL "Granite" or "Dry-Hot Rock") Wells

19N.2E.1.400;13.200 (JM)
(Footbath Spring) see Sulphur Sprlngs (JM)
Ft. Wingate Well 15M.16W.30.3443 (SJ)
Freiborn Canyon Spring 7S.21W.8.422 (SF)
Garton Well 18S.8E.5.144 (T) -

. Geronimo Hot Spring . see Truth or Consequences Area (TCR)
. Gila Hot Springs 135.13W.5.241 (GR) - :

Grimm Well 25S.1E.32.114 (SJM)

Hot Springs see Truth or Consequences Area (TCR)
. Humble No. 1 State AB 32S.16W.25.210 (P)
. Indian Springs 16N.2E.29.142 (JM)

(Iron Spring) see 0Ojo Caliente (SL)

Isleta Well 9N.4E.24.100 (AB)

Barney Iorio No. 1 Fee  14S.5W.25. 410 (TCR)

~ Jemez Hot Springs 18N.2E.23.000 (JM)
(Joseph's Hot Spring) Ojo Caliente 24N.8E.24. 110 (SL)
Kaseman No. 1 16N.1E.7.100 (JM)

Kaseman No. -2 (Warm Springs) 16N.1W.1.410 (JM)
Kennecott Warm Springs 20S5.11W.18.310 (M)
{Kidney Spring) see Sulphur Springs (JM)
Kilbourne Hole 27S.1W.8.000 (SJIM) _

Las Alturas Estates 23S.2E.34.000 (SJM)

- (Las Vegas) Montezuma Hot Svrings 17N.15E.36.440 (GC)

(Laxative Spring) see Sulphur Springs (JM)
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(Lemenade Spring)  see Sulphur Springs (JM)

(Lithia Spring) see 0Ojo Caliente (SL) -

(Los Alamos "Dry-Hot- Rock") Granite Test Wells'

13.200 (JM)
Lower Frisco Hot Qprlngs 12s. 20W;23.l20

Lyons Hunting Lodge Hot Sprlngs l3S.l3W.lO,12l

(SF)"

19N.2E.1.400;

(GR)

Mamby's (American) Hot Spring 26N.11E.1.120 (SL) -

McCauley Spring 19N.3E.32.000. (JM)

The Meadows (Warm Spring) ~11S.14W.30.200 (GR)
‘Mesita Well 9N.5W.1.000 (AL)

Mimbres Hot Spring 18S.10W.13.110 (M)

Montezuma (Las Vegas) Hot Springs 17N. 15E.36.4

(Mudbath Spring) see Sulphur Springs (JM)
(Mud Geyser) see Sulphur Springs (JM)

“(Murray) San Antonio Hot Spring.- 20N,BE.29.120

Navajo No. 1 19N.17W.29.000 (SJ)

No Name Seep, middle Fork, Gila River 115.14W.
No Name Spring, south of John Dunn's bridge 27
No Name Spring, 'east Fork, Gila River 13S.13W.
.~ No Name Spring, east Fork, Gila River 13S.13W.

No Name Spring, middle Fork, Gila River
No NMame Spring, middle Fork, Gila River

Arsenic Spring
- Iron Spring.
- Lithia Spring
Soda . Spring
Sodium Sulfate Spring

Palomas Hot Springs ~ see Truth or Consequences

Phillip's Spring 16N.1E.00.000 (JM)

Ponce de Leon Hot Spring 24N.13E.7.000 (SL)

Pure Oil No. 3 19N.17wW.22.000 (SJ)

Radium (Selden) Springs 21S.1W.10. 213.(SJM)

Bailey's Bathhouse
- Radium Springs Hotel Well

- Radium Springs Hotel see Radium (Selden)

Rincon Well 19S.2W.9.120 (TCR)

San Antonio (Murray)- Hot Sprlngv 20N. 3E. 29 120
San Antonio Warm Spring ~20N.4E.7.000 (JM)

San Ysidro Springs 15N.2E.6.000 (JIM)

(Sedillo) Evergreen Gallery 3S.1W.22.131 (SLJ)
(Sselden) Radium Springs 21S5.1W.10.213 (TCR)
(Seltzer Spring) see Sulphur Springs. (JM)

Socorro Gallery 3S.1W.22.113 (SLJ)

 Soda Dam Springs 18N.2E.14.000 (JM)

(Soda Spring) see Ojo Caliente (SL)

" (Sodium Sulfate Spring) see 0jo Caliente
‘Spence Spring.  19N.3E.28.310 (J)

Steins .Peak Well 235.19W.7.000 (AN)

. 125.13
0jo Caliente (Joseph's Hot Spring) 24N.8E.24.1

125.13

Sprlnc

(SL)

10

(M)

35.400 (GR) o
N.12E.36.411. (SL)
10.200 (GR)

20.430 (GR)
W.7.340  (GR)
W.31.100 (GR)

10 (SL)

Area (TCR)

s (sam)

(IM)
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“Tome” Well

- (Warm Sprlng) The Meadows

. Weaver-Federal No. 1

Well 6N.3E.5.234 (SLJ)
"Well 19S.12W.12.000 (M)
"Well 23S.1W.31:432 (SJM)
Well 23S.2W.35.411 (SIM)
- Well 26S.8E.33.200 (SJM)

" Yucca Lodge Well

-Jemez Mountadins;

(SIM),
‘Basin;

{

(eontfd.)

g2

Sulphur Springs (The Sulphurs)
Alum Spring
Electric Spring

lQNf3E.4.000-(JD

‘Footbath Spring (Mudbath Sprlng, Mud Geyser

'Laxatlve Spring

Lemonade Spring’

Seltzer (Stomach, Kldney) Sprlng
Test Well 125.13wW.30.231 (GR)
6N.3E.5.234 (AB)
Truth or Conseguences Area

. Caballo Hot Springs

‘Hot. Springs

Palomas Hot Sprlngs
» Yucca Lodge
Upper Frisco Hot Springs
Victoria Land and Cattle Co. No. 1.
Victoria Land and Cattle Co. No. 2
11S.14W.30.200 (GR)
(Warm Springs) Kaseman No. -2 16S.1wW.1. 410 (JM)
26S.1E.35.333 (SJM) - ‘

'135.4W.33.400;

55.19W.35.100 (SF)

West Mesa Well 10N.2W.21.343 (AB)

zuni Salt Lake 3S.18W. 18 000 (SF)
San Jdan_Basin; (SF), San Francisco River
Gila River Basin; (M), Mimbres River Basin; (AN)
valley; (P), Playas Basin; (SL),
(AL) , Albuquerque Basin; (SLJ)
(TCR) ;, Truth or Consequences -

La Jencia Basin;

and (GC) Gallinas Creek.

San Luis Basinj;

Southern Jornada del Muerto - Me51lla Basin;

D:

14S.4W.4.100 (TCR)

105.1W.25.100 (TCR) -
10S.1W.26.000 (TCR) -

see Truth or Consequences Area (TCR)

Ba51n°'(GR),
’ Anlmas
(ITM) A
, - Socorro -
Rincon Basin;
(T), Tularosa
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State geothermal resource lands leased in New |

" (cont'd.)

2 northeast; 3 southwest; and 4 southeast.

3-12-75

Mexico as of January 31, '1977. Schematic’
computer plots of these lands are given in Figs.
7, 8, 9, 10, 1lb, 13, 14, 15, 16b. '
: - Lease Location Date
Leasee " No. T R S % Sec. Issued
GILA RIVER BASIN TARGET AREA , »
. Hodges, L.A. Trustee  GTR164 148 17w 29 1 . 3-12-75
. Southern Union Pro- , o
duction GTR165 158 17w 2 1 =~ 3-12=75
: GTR166 158 17w 8 1 3-12-75.
GTR167 155 17w 17 3~ 3-12-=75
GTR168 155 17w 18 1,3 3-12-75
GTR169 15s 17w 25 4 - 3-12-75
GTR170 158 17w. 32 2 3-12-75"
GTR171 ~ 158 18W -2 4 3-12-~75
GTR172 155 18w 10 3 ° 3-12-75
‘GTR173 155 18W 10 4 - 3-12-75
GTR174 155 18wW. 11 3 $3-12-75
GTR175 155 18W 13 1 3-12-75 -
GTR176 155 18W 13 3 . 3-12-75
~ GTR177 158 18W 142 3-12-75"
o ' S GTR178 155 18w 24 2 3-12-75
- Hodges, L.A. Trustee GTR179 165 17w 7 4 - 3-12-75
: GTR180 16S 17W 17 3. - 3-12-75
' GTR181 ~ 16S 18W 24 1 3-12-75
.MIMBRES RIVER BASIN TARGET AREA
Southern Union Pro- ' ; S
duction - GTR182 185 9W 31 1 3-12-75
Burmah 0il & Gas ~ GTR183 185 10W 28 2 3-12-~75
’ GTR184 - 18S 10w 29 2,3 3-12~75
- GTR185 18S 10W 30 4. 3-12-75
GTR186 18s 10w 31 1 ' 3-12~-75
GTR187 =~ 185 10w 32.1,2,3,4 S 3=12-75
_ GTR188 . 18S 10W 33 3° ' 3-12-75
Southern Union Pro- ' o :
. duction GTR189 185 10W 36 1,2,3,4 3-12-75
GTR190 19 9w 6 1 3-12-75
T _ - GTR191 19s 9w 7 1 3-12-75
Burmah 0il & Gas - .GTR192 198 10w 4 3 - 3-12~-75
‘ ' ' GTR193 195 10W 53 -3-12-75"
: - GTR194 -~ 19S 10w 5 3 3-12-75
: ~ GTR195 19S 10w 5 3

“*Quarter sections designated as shown in Fig.'i: 1 northwest;
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l -~ - Table 3 (cont'd.)
! ' : Lease Location Date
' Leasee No. T R S k% Sec. Issuad
!- GTR084 20S 11w 1 4 - 8-14-74
GTR085 20S 11w 12 3- 8-14-74
GTR086 208 ‘11w 22 1 '8-14-74
; GTR087 205 11w 23 4 8-14-74
' " GTR088 . 20S 11w 24 3 " 8-14-74
GTR089 208 11w 25°'1,2 - ' 8-14-74
‘ - GTR090 208 11w 263 | '8~14-74"
! . -~ GTRO91 .20S 11w 36 1,2,1,4 8-14-74
Gulf 0il ‘GTR196 20S 12w 15 2 3-12-75"
GTR197 208 12w 17 2 3-12-75
' " GTR198 . 20S 12w 18 1 - 3-12-75
= GTR199 20S 12w 20 1 - 3-12-75-
‘ GTR200 20S 12w 21 2 3-12-75
l ‘GTR201° 20S 12W 22 2 3-12-75
- GTR202 205 12w 23 1 3-12-75"
GTR203 20S 12w 26 1 3-12-75
I : GTR204  20S 12w 27 3 3-12-75
‘ GTR205 20S 12w 28 2 . 3-12-75
- GTR206 208 12w 33 1 | 3-12=75
I . GTR207 - 20S 12W 36 1,2,?,4 S3-12-7%
—-\_ _/ ANIMAS VALLEY TARGET AREA = ) ,
Wolter, Ermmet E. GTR092- 23S 19w 32 1,2,3,4 -8-14-74
I Burmah 0il & Gas GTR208 23S 19W 36 1 © 3-12-75
i S ‘ GTR209 23s 20w 36 1,2,3,4 . 3-12-75
Calvert Geothermal - E '
! Resources GTR040 ~ 24s 20W 36 1,2,3,4 9-18-73".
‘ Burmah 0il & Gas - GTR215 248 20W 2 1 3+12-75
‘GTR216 =~ 248 20W 7 1. 3-12-75
4 . GTR217 245°20W 8 1. |- 3-12-75
- GTR218 . 245 20W 8.1 . 3-12-75
GTR219 = 248 20@W 9 1,2,3,4 3-12-75
GTR220 = 24S 20W 10 2 3-12-75
GTR221  24S 20W 12 4 K 3-12-75
£ GTR222 24S 20W 16 1,2,3,4 3-12-75
GTR223 © 24S 20W 17 1,2,3,4 ' 3-12-75. .
I . GTR224 248 20W 20°1,2,3,4 3-12-75
- . GTR225- 24S 20W 28 1,2,3,4  3-12-75
GTR226  24S 20w 32 1,2,3,4  3-12-75
l : GTR227 248 20W 33 1,2,3,4 - 3-12-75
-] Amax Exploration GTRO06 24s 19w 31 4 ' 12-29-75
: Wolter, Emmet E. GTR093 245 19W 6 1 8-14~74.
I ‘ . - GTR094 248 19w 7 1 o 8-14-74
‘ ~'Burmah 0il & Gas GTR095 248 19W 15 1,2,3,4 8-14-74
- ‘ : - GTRO96 245 19¥W 16 1,2,3,4 8~-14-74
I\J (cont'd.) R )
-
!
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! S ‘Table 3 (cont'd.)
! , Lease Location Date -
. . Leasee No. T R .S % Sec. Issued
GTRO97  24S 19W 21 1,4 . 8-14-74
GTRO98  24S 19w 22 1,2,3,4 8-14-74
- GTR099  24S 19W 23 3 - . 8-14~-74
; GTR1INO ~ 248 19w 25 1,2,3,4 8-14-74
: "~ GTR101 -24S 19w 26 1,2 . 8-14-71
| "GTR102 245 19W 27 1,2,3,4 8-14-74
| GTR103  24S 19w 36 1,2,3,4 8-14-74
.l GTR210 2458 19w 1 1 "3-12-75 .
=~ GTR211  24S 19w 2 1 . 3-12-75
‘ GTR212  24S. 19w 11 1 3-12-75
l GTR213 245 19w 12 1 3-12-75
| GTR214  24S 19W 14 1 3-12-75
o " GTR139 275 19w 2 1,2,3,4  8-14-74
B ~ GTR140  27S 19W '3 2 8-14-74
‘ GTR141 275 19w 4 1,2 - 8-14-74
. - GTR142 278 19w 5°1,2,3,4 8-14-74
: Chevron 0il GTR143 275 . 19W 6 2 . 8-14-74
l o GTR144 - 275 19W 7 2 , 8-14--74
- . Burmah 0il & Gas GTR229 275 19w 8 2 ;7 3-12-75
' - | GTR230 .27 19w 9 1,2,3,4 . 3~12-75
I‘ ’ - . GTR231 275 19w 16 1,2,3,4 3-12-75
~ A Amax Exploration ' GTR232 275 19W 29 3,4 3-12-75
, x ~ GTR233  27S 19w 33 1 3-12-75
I . GTR234  27S 19W 33 2 3-12-75
_ . , GTR225 . 27S 19W 36 1. : 3-12-75
o Chevron 0il’ GTR145 - 275 20¢¥ 1 1,2,3,4 8-14-74
L GTR146  278°20W 2 1,2,3,4. 8-14-74
l GTR147 278 20W 3 1 ' 8-14-74
- ~ GTR148 275 20W 11 4 8-14-74
- GTR149  27S 20W 13 2 8-14-74 .
I : GTR150  27S 20W 14 3 . 8-14-74
! . GTRL51 27S 20W 16 '1,2,3,4 8-14-74"
‘ . , GTR152  27S 20W 23 2. © 8-14-74
Amax Exploration GTR236  27S 20W 32 2 .3-12-75.
ot ' E GTR237 - 27S 20W 36 .1 3-12-75
B : _ GTR238 .27S 20W 36 1,2,3,4 3-12-75
Calvert Geothermal ' ' : '
J Resources GTR010  25S 19w 15 1 11-15-72 -
- ‘ ‘ GTRO12 255 19w 19 1 . 11-15-72
, , GTRO13 - 25S 19W 36 1 . 11-15-72
B Burmah 0il & Gas - GTR104 258 19W 2 4 8-14-74
— Amax Exploration GTR105  25S 19W 10 1,4 8-14-74
_ | ' : GTR106  25S 19w 13 4 8-14-74
I GTR107 ~ 255 199 14 1 8-14-74
- - GTR108 255 19W 15 1,4 8-14-74
"Wolter, Emmet E. GTR109 258 19w 24 1,4

8-14-74
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. Table 3 (cont'd.)
. Lease "Location . Date
Leasee No. T R S % Sec. - Issued
Amax Exploration GTR110 255 19w 32 1,2,3,4 8-14-74
- GTR11l1 ~ 25S 19W 35 3 . ' 8-14--74
_ o . GTR112 255 19W 36.1,2,3.,4 8-14-74
Calvert Geothermal ‘ o : : o
Resources ) GTR0O41 255 20W 2 4 9-18-73
Amax Exploration GTR113 255 20W 4 4 - 8-14~74
o : GTR114  25S 20W 5 4 8-14-74
GTR115 255 20W 9 1,2,3,4 8-14~74
GTR116  25S 20W 16 1 , 8-14-74 . -
: GTR228- 258 20w 32°1,2,3,4 3-12-75
Calvert Geothermal } , ' - :
Resources GTRO14  26S 19W 18 1 11-15-72
C o GTRO16 26S 19W o6 1 11-15-72
‘Amax Exploration. GTR117 26S 19w 1 4 8-14-74
: : ' GTR118. 26S 19w 2.2 8-14-74 -
GTR119 - 26S 19w 10 1,4 8-14-74
GTR120 26S 19w 12 2 8-14-74
GTR121 - 26S 19¥W 13 1 8-14-74
GTR122° 26S 19w 15 4. _ 8-14-74
GTR123 265 19w 16 1,2,3,4 8-14-74
GTR124 ~26S 19W 21 2 8-14-74
: GTR125 268 19W 22 4 - 8-14-74
-Burmah 0il & Gas " GTR126 265 19w 23 4 | 8-14-74
‘ : GTR127 265 19W 24 1 - 8-14-74
Amax Exploration GTR128 = 26S 19W 27 1 8-14-74
Burmah Oil & Gas GTR129 26S 19w 29 3 8-14-74
- GTR130 265 19W 30 1 8-14-74
GTR131 ~ 26S 19w 31 1 8-14-74
- GTR132 265 19w 31 4 8-14-74
GTR133 268 19w 32 1,2,3,4 8~14-74
GTR134° 26S 19W 33 1,4 8-14-74
. : - GTR135 268 19w .36 1,2,3,4 8~-14-74
Calvert Geothermal o . ' ' : ‘
" Resources GTRO15 26S 19W 36 .4 11-15-72
Chevron 0il GTR136 26S 20W 16 1,2,3,4 8~14-74
' : ' GTR137 26S 20W 32 2 . 8-14-74
- GTR138 265 20w 36 1,2,3,4 8-14-74
SAN LUIS BASIN TARGET AREA .
Antweil, A.J.. GTR153 24N  8E 2 3 8-14~74
~ JEMEZ MOUNTAINS TARGET AREA o ,
Fogelson, E.E. GTR246 15N 4W 16 1,2,3,4  3-12-75
- o GTR247 15N 4W-32 1,2,3,4 . 3-12-75
Amax Exploration GTROO5 15N 1w 2 1 . ©.12-29-75
Cherokee & Pittsburg c Co '
Coal & Mining GTR241 138 1w

1 3-12-75

PR S
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Location

a_'Chevron 0il
. Deuterium Geothermal

TRUTH 'OR CONSEQUENCES

Fogelson, E.E.

Deuterium Geothermal
Fogelson, E.E.

Deuterium Geothermal

. GTR074

Fogelsdn, E.E.
Deuterium Geothermal

SOUTHERN JORNADA DEL

‘Deuterium Geothermal

-Fogelson, E.E.
"Deuterium Geothermal

- GTRO83

GTR162
GTR163
GTR154

- GTR155

GTRO72

* GTR158

GTR159
GTR156

- GTR157

GTRO73

GTR160
GTR161
GTRO75

MUERTO -

GTRO76
GTRO077

© GTRO78

GTRO79
GTRO8O0
GTRO81
GTR082

$ 228 -

1E

8S 3w
9s 3W
128 1W
13S . 4w
188 3W
17S 1w
17s 2w
158 5W
16S 5W
185 4w
©18S  4W
185 5W
18S . 5W
- 198 3"
MESILLA
208 1w
208 2W
208 2w
21s 1w
21Ss 1w
21S 1w
21S 1B
1E.

16

32

12
16
36

17
11

2
2
2
36

2

17

2

AP

N -

Lease Date
Leasee No. T R S % Sec. Issued
GTR242 13N 1w 16 1,2,3,4" 3-12-75
GTR243 13N 1w 32 1 3-12-75
GTR244 14N 1w 16 1,2,3,4 3-12-75"
GTR245 14N 1w 32 1,2,3,4 3-12-75
SOCORRO ~ LA JENCIA BASIN TARGET AREA .
Kelly, John M GTR248 28 1w 16 1,2,3,4 -3-12-75
: S GTR249 28 1w 32 1,2,3,4 3-12-75
o ‘ GTR250 2S 1w 34 1 3-12=75
Covello, J.W. GTR251 25 2W 16 1 3-12-75
" Gulf 0il GTR252 28 2W 32 1 . - 3-12-75
Kelly, John M. GTR253 2S 2W 36 1,2,3,4 3-12-75
Gulf 0il. GTR254 25 3w 36 1,2,3,4 3-12-75
, S GTR255 - 3. 2w 2 3,4 - 3-12-75
. GTR256 38 2w 16 1,2,3,4 3=-12-75
Kelly, John M. GTR257 3 2W 36 1,2,3,4 ' 3-12-75
‘Deuterium Geothermal - GTR258 -1s 1 194 - - - 3-12-75
s ' " GTR259 1s 1 30 1 3-12-75
GTR260 35 32 1

3-12-75

="*RINCON BASIN TARGET AREA
- 8-14-74

8-14-74
8-14-74
8~14-74"

-8-14-74
- .8-14-74

8-~14-74

8-14-74 -

8-14-74"
8-14-74

8-14~-74 -

8-14-74
8-14-74
8-14-74

BASIN TARGET. AREA

31

25

36

16
36
36
32

32°

-
N

-
W

-
S

R RN

~
[N
w
=N

8-14-74

. .8-14-74 "
- 8-14-74
8-14-74

8-14-74

8-14-74

8-14-74 .
8~14-74
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-LABLE 4 —Arederal geothermal resource landq leased in New

southwest;

and 4 southeast.

Mexico as of January 31, 1977. Schematic computer
plots of these lands are glven in Figs. 1l6a,
and 17. o
: - Lease Location Date
Leasee No. T R S % Sec.* Issued
o ANIMAS VALLEY TARGET AREA o
- Aminoil USA - 26316 235 19w 36 1 11-30-76
‘Antweil, Mary F. 20700 235 19w 31 1,2,3,4 12-28-76
K : 20700 248 19w 5 1,2,3,4 12-28-76
o 20700 245 19w 8 1,2,3,4  12-28-76
Aminoil USA 26316 245 19w 1 3 ©11-30-76"
. 26316 245 19w . 2 2. -11-30-76"
- 26316 245 19W 11 2 ©11-30-75"
26316 248 19w 13 1 11-30-76
26317 248 19W 3 1 ‘ 11-30-76
26317 245 19w 4 1 11-30-76
26317 24s 19w 10 1,2,3,4 11-30-76
, 26317 245 '19%W 11 1 ’ 11-30-76
Earth Power 28213 245 19w 8 1,2,3,4 10-01-7%
' 28213 245 19W 19 3 : 10-01-76"
28213 #2245 19W 20 1 10~-01-70
28213 . 24s 19w 29 2 10-01-76
I 28213 248 19W 30 1 10-01-76 -
Aminoil USA 29085 258 19w 3 3,4 1-01-77
29085 258 19w 10 2,3 1=01-77
29085 258 19w 15 2 1-01-77"
29086 - 255 19W 4 3,4 1-01-77
. o - 29086 256 19w 9 1,2,3,4 1-01-77
Thermal Resources 21388 258 19% 24 3,4 11-30-76
' ‘ 20727 255 19w 13 1 12-28-76
20727 255 19W 14 3,4 12-28-76.
20727 . 255 19W 22 3 - 12-28-76
120727 - 258 19w 23 1,2,3,4 =~ 12-28-76
: _ 20727 . 258 19W 24 2 12-28-76
Earth Power 20735 ‘258 19W 30 .1,4 12-28-76
S - 20735 255 19w 31 1,4 - ©12-28-76
" Phillips Petroleum: 28215 255 19w 27 1,2,3,4- 10-01-76
S 28215 258 19W 28°1,2,3,4°  10-01~76
28215 . 258 19w 33 1,2,3,4 .. 10-01-76
28215 255 19w 34 1,2,3,4 10-01-76
28216 258 19w 29 1,2,3,4 ‘10-01~76
28216 © 258 19W 30 1,4 10-01-76
L 28216 255 19w 31 1,4 10-01-76
Amax Exploration 28214 255 19w 17 3,4 9-01-76 .
(cont'd.) ' , .
*Quarter sections designated as shown in Fig. 2: 1 northwest;
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Table 4 (cont'd.)
Lease _ Location Date
Leasee No. T. R S % Sec. Issued
28214 255 19w 20 1,2,3,4 9-01-76
" 28214 258 19w 21 1,2,3,4 '9-01~76
28214 255-19W 18 1,4 . 9+01-76
‘ : 28214 255 19W 19 1,4 7 9-01-76
Earth Power 21963 258 20w '8 1,2,3,4 10-01-76
: ' ' © 21963+ 258 20W 17 1,2 10-01-76
21963 -~ 255 20W 20°2,3 -10-01-76
21963 258 20W 29 1,2 - 10-01-76
21963 258 20W 33 1 ' "10~-01-76
: . . 21963 258 20w 34 1,2 10-01-76
Amax Exploration- - 23197 0 26S 19W 33°2,3 - 12-28-76
Earth Power - 20735 26S 19W 5 3 .12-28-76
: 20735 26S 19W 6 3 12-28-76
Thermal Resources 20723 26S 19w -9 1,2,3,4 12-28-76 -
: : g 20723 265 19w 17 1,2,3,4 12-28-76
20723 265 19W 18 1 o 12-28-76
© 21388 . 26S 19w 12 3 11-30-76"
21388 26S 19w 13 1,4 . 11-30-74
21388 . - 265 19w 14 1,2,3,4 11-30-7¢
21388 268 19w 15 2 ‘ 11-30-76
21389 - 26S 19w 20 1,2,3,4 .11-30-75%
21339  26S 19w 21 1,2 ll—30%76
21389 26S. 19W 22 2 o 11-30-76
21389 26S 19w 23 1,2 -11-30=76"
- 21389 26S 19w 24.1,2 11-30-76"
: 21389 26S 19w 29 1,2 11-30-76
Earth Power 20733 265 19w 3 3 10-01-76
" 20733 26S 19W. 4 3 . 10-01-76
. 20733 © 26S 19w 10 2,3 10-01-76
L R 20733. - 26S 19w 11 1,2,3,4  10-01-76
"Phillips Petroleum 28216 265 19w 6 3,4 -10-01-76
. Thermal Resources. 21966 . . 26S 20W 8.1,2,3,4 11~-30-76
o - ' 21966 268 20w 17 1,2 - 11-30-76
21966 = .26S 20W 33 1,2,3,4 11-30-76
- 21966 - 268 20W 34 1,2,3,4 . 11-79-76
- Amax Exploration 24890 285 19w 11 1,2,3,4 12-51-76 .
o : 24890 28S 19W 13 1,2,3,4. 12~-71-76
24890 285 19w 23 1,4 12-01-76
24890 28s 19w 24 1,2,3,4 12-01-76 -
24882 285 19w 17 2.3 ' 12-01-76
24882 285 19w 29 1 12-01-76 .
24882 285 19w 19 1 - 12-01-76.
24882 285 19w 31 1 12-01-76
24882 . 28s 19w 21 3. - 12-01-756
24883 288 19w 8 2 - 12-01-76
: : 288 19w 28 2,3

- (cont'd.)

(-

24883

12-01-7%
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~ Hunt, Norma. K.
-, Grimm, Jack F.-

3

(A (Em (Em .

(cont'd.)

[

‘=

20566
20566

20566
24879
124879

20565
20565
20564
20565
20565

20564
20564

SOUTHERN J.ORNA'DA DEL MUERTO - _MESILLA
20692 . 20S
255

258

258 .

2585

255

258

255

258

26S

268
268
26S

2w 1
1E 19
1E 21
1E 29
1E 20
1E 30
1E 28
1E 33
C1E 31
18

1E
1E

1B

~

- w o~

NBR NN

N NYT I
S e

L T . T T R

(NN CHNECE R CENE
LI T T . . T

LW WWWWWw W W

w
N

14 L4

-
w
- -
i

L N T T

AR s R B R D

!5' : Table. 4 (cont'd.)
! : - Lease Location . bate.
: Leasee No. T R 'S % Sec.. Issuad
, 24883 285°19W 18 1,4 - 12-01-76
4 24883 28S 19W 33 2,3 12-01-76
) 24883 285-19W 20 1,2,3,4 12-01-76
. ‘ 24881 285 19w 3 3,4 11-01-76
! 24881 . 285 19W 4 4 11-01-76
24881 285 19w 9 1 11-01-76 .
24880 285 19w 14 1,2,3,4 11-01~76
l 24888 288 20W 5.1 ' 12-01-76
— 24888 285 20w 24 1,2,3,4 . 12-01-76
' . 24889 285 20W 8 ‘ -12-01-76
' 24889 285 20W 21-1,2 - 12-01-76
= 124889 28S 20W 22 2,3 - 12-01-76 .
: 24889 28S 20W 26-3 ©12-01-76.
: 24884 2278 19w 15 1,2,3,4  12-01-76
! 24884 278 -19W 22 1,2,3,4 12-01-76
24884 - 275 19w 34 1,2 12~01-76
‘ 24884 27S 19W 35 1,3 - 12-01-76
l» . Chevron 0il 123192 278 19w 18 1 11-01-76
o Amax Exploration 24880 275 19w.26 1,2,;3,4° 11-01-76
. I . 24880 . ,27S 19w 27 1,4 . 11-01-76
I Chevron 0il. 23195 275 20W 8 1,2,3,4 12-28-76
— ' : S 23195 278 20W 10 1,2,3,4 ~12-28-76.
23195 27S 20W 9 1 12-28-76
I o 23195 278 20W 17 1,2,3,4 - 12-28-76.
. Amax Exploration 24886 278 20W 26 1° -~ 12-01-76
e ' o 24886 27S 20W 32 1,2 12-0)-76
- 24886 °  27S 20W 34 2 12-01-76
l . Chevron 0il . 23192 ©278-20W 13 1,4 - 11-01-76
~ ‘ 23192 275 20W 14 1 11-01-76
23192 275 20W 15 1,2. 11-01-76
23193 278 20W 3 1

11-01-76

BASIN. TARGET AREA

6-01-75.

" 7-01-75
*7~01-75
7-01-75

. 7-01-75

7-01-7%
7-01-75

. 7-01-75

7-01-75
7-01-75
7-01-75
7-01=735
7-01-75
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- (cont'd.)

!
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20832

lﬁ - Table 4 (cont'd.) .
(, .
l\J : o " Lease . Location ‘ iDate
: Leasee. ‘No. T R S % Sec. Issued
- 20564 26s 1g.19 1,2 . . 7-01-75
‘ 20563 26S 1E 8'1,2,3,4 - 7-01-75.
20563 26s 1E 9 1,2,3,4 7-01-75
20563 26S 1k 20°1,2,3,4 7-01-75
l ‘ : 20563 26 “1E 21 1,2,3,4 7-01-75
- Hunt, W.H. 20756  26s- 1w 17 1,2,3,4  6-01-75
- 20756 26S 1w 18 1,4 . 6-01~75
! 20756 26S 1w. 20 1,2,3,4 6-01-7%"
l 20756 265 - 1w 21 1,2,3,4 6-01-75
‘ . 20757 265 1W'19 1 . 6-01-75
' . 20757 - 26S 1w 29 1,2,3,4 . - 6-01-75
I: 20757 265 1w 30 1,4 6-01-75
: 20757 . 26S 1w 31 1,4 6-01-75
20758, .26S 1w 1 3,4 6-01-75
I 20758 . 26S 1w 10 2,3 6-01-75
E 20758 265 1w 11 1,2,3,4 6~01-75
: ' 20758 26S 1w 12 1,2,3,4 6-01-75
: _ 20758 . 268 1w 13 3 -~ 6-01-75
I - Hunt, Nelson B. 20662 268 1w 3 4 - 6-01-75
20662 26S 1w 4 4 ' 6-01-75
- » 20662 - .26S 1W 5 3 6~01-75
l 20662 268, 1W 8 2,3 6-01-75
\_/ . . 20662 265 1W 9 2,3 6-01~75
.  Hunt, W.H. 20761 26S . 1w 24 .2,3 - 6-01-75
l - 20761 265 1W 25 3,4 6-01-75
L 20761 265 1W 26 3 6-01-75
- 20761 26S 1w 36 2,3 6-01-73
| 20762  26S 1W 27 1,2,3,4 6-01=75
! o 20762 26S 1w 28 1,2,3,4 6-01-75
20762 26S 1w 33 1,2,3,4 6-01-75
, © 20762 265 1w 34 1,2,3,4 6-01-75
l : 20763 265 1w 14 1,2,3,4 6-01-75.
- 20763 265 1W 15 1,2,3,4 6-01-75
' 20763 265 1w 22 1,2,3,4 6-01-75
I - 20763 265 1w 23 1,2,3,4 6-01-75
- - Hunt, Nelson B. 20832 - 265 1w 6 4 6-01-75
- , - 20832  .26S 1w 7 4 6-01-75
- 20772 26S 2W 25 1,2,3;4 . 6-01-75
! ‘ 20772 26S 2W 26 1,2,3,4 . 6-01-75
A 20772 26S 2w 34.1,2,3,4 6-01-75
S 20772 26S 2W 35 1,2 6-01-75
! _ Hunt, W.H. - 20760 26 2w 3 3,4 6-01-75
: 20760 26S 2w 10 1,2,3,4 6-01-75
o 120760 26S 2w 11 1,2,3,4 -6-01-75
l . - . 20760 268 2w 15 1,2,3,4  6-01-75
_ Hunt, Nelson B. . 265 2w 1 3,4 :

6-01-75
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‘Table 4 (cont'd.) - ;
Lease. Location Date
Leasee No. T R & % Seéc. Issued
120832 26S 2W 12 1,2,3,4 6-01-75
20827 '7 26S . 2W 4 3,4 - . 6-01-75 -
20827 268 2W 5 3,4 - 6-01-75 -
20827 265 2w 8 1,2,3,4 6-01-75 .
20827.. 26S 2w 9 1,2,3,4 6-01-75
20828 - 268 2w 17.1,2,3,4 6-01-75
20828 '26S 2w 19 1,4 - - 6-01-75"
20828 26S 2w 20 1,2,3,4 6-01-75
20828 26s 2w 21 1,2,3,4  6-01-75
20829 26S 2W 29 1,2,3,4 6-01-75
20829 26S 2W 30 1,4 : 6-01-75
20829 26S 2w 31 1,4 6-01-75 "
20829 . 26S 2w 33 1,2,3,4 6-01-75
20830 26S° 2w 22 1,2,3,4  6-01-75
20830 - 26S 2W 23 1,2,3,4 6-01-75
20830 26S 2w 27 1,2 ‘ 6-01-75
120830 26S 2W 28 1,2 6~01-75
20831 26s 2w 13 1,2,3,4 6-01-75
. 20831. 26S 2w 14 1,2 6-01-75
- .. 20831 26S 2w 24 1,2,3,4 6-01-75
Schoellkopf, H.W. 20801 278 2W 34 1,2,3,4 4-01-76
: ‘ . 20801 278 2W 35.1,2,3,4  4-01-76
20795 278 2w 11 1,2,3,4 4-01-76
20795 278 2w 13 1,2,3,4 4-01-76 .
20795 . 278 2w 14 1,2,3,4 . 4-01-76
20795 27 2w 15 1,2,3,4 4-01-76.
20796 . 275 2W -3 3,4 4-01-76
20796 27s 2W 4 3,4 4-01-76
20796 278" 2w 9 1,2,3,4 .  4-01-76
20796 .- 27 2w 10 1,2,3,4 4-01-76
20797 - 278 2W 5 3,4 - 4-01-76
20797 278 2W 6 4 4-01-76
20797 278 2w 7 1,4 4-01-76
.20797. 278 2w 8 1,2,3;4 4-01-76
.. 20798 27s 2w 21 1,2,3,4 4-01-76 :
. 20798 27s 2w 22 1,2,3,4 4-01-76
20798 27s 2w 27 1,2,3,4 - 4-01-76
20798 = 27 2W 28 2,3 © 4-01-76
20799 278 2w .17 1,2,3,4 4-01-76
20799 278 2W 18 1,4 4-01-76
20799 278 2w 19 1,4 - 4-01-76
S o 20799  .27s - 2w 20 1,2,3,4 4-01-76
Hunt, Caroline 20663 278 2w 1 3,4 6-01-75
' o 20663 27s 2w 12 1,2,3,4  6-01-75.
20664 278 2w 23 1,2,3,4. - 6-01-75
20664 2W 24 1,2,3,4

6-01-75
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Table 4 (cont'd.)
‘Lease Location Date
Leasee No. T R S % Sec. " Issued
20664 278 2w 25 1,2,3,4 6-01-75 -
: - 20664 27S 2w 26 1,2,3,4 6-01-75"
- Phillips Petroleum 29082 27S- 1w 35 1,2,3,4 1-01-77
Anadarko Production 25718 278 1w 4 3,4 7-01-75
' ’ ‘ 25718 278 1w 9 1,2,3,4 7-01-75
25718 - 27s 1w 10 1,2,3,4 - 7-01-75
© 25719 278 1w 51 - 7-01-75 -
25719 - 278 1w 6 1 - 7-01-75
5719 278 1w 7 1,4 7-01-75
25719 278 1w 8 4 7-01~-75
25720 - 278 1w 17 1,2,3,4 7-01-75
25720 278 1w 18 1,4. - 7-01-75
25720 278 1w 19 1,4 . .7-01-75
25721 278 1w 20.1,2,3,4 7-01-75
25721 278 1w 21 1,2,3,4 " 7-01-75
25722 .278 1w 27 1,2,3,4 7-01-75
25722 278 1w 28.1,2,3,4 7-01-75
25722 278 1w 33 1,2,3,4 7-01-75 .-
25722 278 1w 34 1,2,3,4 7-01-75
25723 278 1w 29 1,2,3,4 . 7-01-75
. 25723 27S 1w 30 1,4 - 7-91-75
25723  27s 1w 31 1,4 7-01-75
Hunt, Caroline 20775 - 278 - 1w 24 1,2,3,4 6-01-75
: 20775 278 1w 25 1,2,3,4 6-01-75
E - 20775 278 1w 26 1,2 ' 6-01-75
-~ Hunt, W.H. 20761 278 1w 13,4 . 6-01-75
- 20759 278 1w 11 1,2,3,4 6-01-75
20759 278 1w 12 1,2,3,4 6-01-75
. 20759 278 1w 13 1,2,3,4 - 6-01-75
. , o 20759 278, 1w 14 1,2,3,4 6-01-75
Hunt, Caroline - . 20663 278 1w 7 1,4 ‘ 6-01-75
-Schoellkopf, H.W. 20801 285 2w 1 3,4 4-01~76 .
. { 20801 285 2W 3 3,4 4-01-76
‘Hunt, Lamar 20744 285 2W 28 1,2,3,4 - 6-01=75
: © 20744 28S 2w 29 1,2,3,4 6-01-75
20744 - 285 2w 33 1,2,3,4 "6-01-75
' 20655 285 2wW 10 1,2,3,4: 6-01-75
20655 28s 2w 11 1,2,3,4  .6-01-75
20655 285 2w 14 1,2,3,4  .6-01-75
20655 28S 2w 15 1,2,3,4 6-01-75 -
20656 285 2w 22 1,2,3,4 6-01-75
20656 285 2W 23 1,2,3,4 6-01-75
20656 288 2wW 24 1,2,3,4  6-01-75
20656 288 2w 25 1,2,3,4 6-01-75
20657 . 285 2w 19 1,4 " 6-01~75"
20657 28S .2y 20 1,2,3,4

(éont'd:)

6-01-75
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n. . ‘Table 4 (cont'd.) ;
, . . . . ¢
w ' Lease Location Date.
‘Leasec ‘No. T R S Y4 Sec.- Issued -
? 20657 28s 2w 21 1,2,3,4  6-01-75
l 20657 28s 2w 30 1,4 - 6-01-75
. 20658. 285 2W 7 1,4 6-01-75
- ..20658 285 2w .8 1,2,3,4 6-01-75
lf! 20658 28s 2w 17 1,2,3,4 6-01-75
20658 285 2W 18 1,4 6-01-75
- 20659 28S - 2W-261,2,3,4 6-01-75 .
l 20659 285 2w 27 1,2,3,4 - 6-01-75
20659 28S  2W 34°1,2,3,4 6-01-75
» - : 20659 . 28S 2W 35 1,2,3,4 6~-01-75
l © - Hunt, Nancy B. - 20819 288 2w. 12 1,2,3,4 -.6-01-75
: ‘ ‘ o . 20819 28s 2W 13 1,2,3,4 6-01-75"
. - ' 24053 285 2W 36 1,2 : 7<01-75
- ; Phillips Petroleum 29083 28s- 1w 1 3,4 . 1-01-77
l : . - ' 129083 28s 1w 12 1,2,3,4 ~ 1-01-77
S o ' 29084 28s 1w 11 1,2,3,4 = 1-01-77
- . Anadarko. Production 25724 28s 1w 3 3,4 : 7-01-75
' - 25724 285 1w 4 3,4 7-01-75
. 25724 - 28S 1w 9.1,2,3,4 7-01-75 "
- : . 25725 288 1w ‘5 3,4 - 7-01-75"
l, , ' 25725 288 1w 6 3,4 - 7-01=75
N\ 25725 285 1w 7 1,4 7-01-75
. 25725 288 1w 8 1,2,3,4 7-01-75
25726 28s 1w 17 1,2,3,4 7-01-75
l , 25726 28s 1w 18 1,4 - 7-01-75
| 25726 288 1w 19 1,4 7-01-75
T o 25726 285 1W-20 1,2° 7-01-75
l" © Hunt, Nancy B. 20820 . 28s 1w 27 1,2,3,4 6-01-75
o ' 20820 - 285 1w 28 1,2,3,4 . 6-01-75
20820 285 1w 33 1,2,3,4 . 6-01-75
I». © 20820 .- 285 1w 34 1,2,3,4 - 6-01-75 -
20822 ' 28s 1w 13 1,2,3,4 -6~01-75
20822 285 . 1w 14 1,2,3,4 6-01-75
20822 28s 1w 23 1,2,3,4  6-01-75
l 20822 285 1w 24 1,2,3,4 6-01-75.
20824 285 1w 10 1,2,3,4 6-01-75"
20824 28s 1w 15 1,2,3,4 6-01-75
l 20824 288 1w 21 1,2,3,4 . 6-01-75
20824 285 1w 22 1,2,3,4 . 6-01-75
20819 285 2w 7 4 . 6-01-75
I- . o 20819 285 2W 18 4 6-01-75
4 " Hunt, Norma K. . 20690 298, 2w 3 1,2,3,4 - 6=01-75
o : 20690 295 2W-10 1,2,3,4 6-01-75
: 20690 . 29s 2w 11 1,2,3,4 | 6-01-75"
l 20690 298 2w 14 1,2 - .6-01-75
T 20695 298 .29 1,2

- 6-01-75
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‘Table 4 (cont'd.) .
A " Lease Location Date
TLeasee No. T R S Y% Sec.. Issued -
- 20695 298 2W 6 1,4 6-01-75.
- 20695 298 2w 7 1,4 . .6-01-75
20695 295 2W 31 4 . .6-01-~75
"Hunt, Lamar’ 20744 298 .2Ww 41,2,3,4 6-01-75
Hunt, Norma K. 20691 29S8 2w 13'1,2 '5-29-75
’ 20692 298 1w 5 1,2,3,4 6-01-75
20692 29 1W o 1 - 6-01-75
20608 298 1w 4 1,2,3,4 6-01--75
20688 298 . 1w. 9 1,2,3,4 6-01-=75
20688 295 1w 15 1,2 S 6-01-75
20688 .29 1w 17 1,2 6-01-75
20688 . 298 1w 18-1,2 6~01-75
20693 29s 1w 1 1,2,3,4  6-01-75
20693 2985 1w - 3 1,2,3,4  6-01-75
20693 29 1w 10 1,2,3,4 6-01-75
20694 . 298 1w 11.1,2,3,4 6-01-75
20694 298 1w 12-1,2,3,4 6-01-75
20694 29s 1w 14 1,2 6-01-75
20691 - 29s 1w .7 1,4 5-29-75 .
20691 .lW 8 1,2,3,4

5-29-75




l,’ . TABLE 5 - Drilling for geothérmal resources in New Mexic¢o as
:l T ‘ of January 31, 1977. Schematic computer plots of
l‘\ / . . - these locations are given in Figs. 9c¢, 1lla, and
, : ' 12, ‘ o L
l' v Lease . - Location Date
Leasee - NO. T R S 4% Sec.*’ ‘Issued -
m , o o ANIMAS VALLEY TARGET.AREA =
, - Amax Exploration 1 245 19w 31 2 9-20-76
l , - 2 245 19W 32 4 9-20~76
3 258 19W 6 3 9~20-76
: 4 258 19w 8 2~ 9-20-76
l ‘ 5. 255 19W 8 1 19-20-76
Lo 6 258 '19W 18 4 9-20-76
o L 12 - 255 19W 19 3. 9-20-76
o o : ' 13+ 255 19W 19 4 9-20-76
l o ‘ : o L - 14 - 258 19W 20 1 - 9=20-76
: ‘16 258 19W 29 2 | - 9-20-76
o ‘ ' 19 258 19%W 29 1 9-20-76
!- " . Chevron 0il L-3 27s 20W 11 5-1-76
| ' L-5 275 20W 1 3 5-1-76
S L-4 278 20W 9 1 5-1-76
c L-2 - 275 20wW 11 2 5-1-76
: / L-1- © 275 20W 16 2 5-1-76
~" - : L-6" 275 20W 21 2 5-1-76
m Amax Exploration 11 275 20W 23 1. 9-20-76
' 17 278 20W 36 1 9-20-76
= 22 285 20W 14 2 10-18-76
l JEMEZ MOUNTAINS TARGET AREA
Sunoco Energy Devel- v ' ' o : )
opment . 9-76-1A 18N 2w 12 3 1-24-717
! Union 0il of Cali- _ o ‘ :
fornia . Baca-16 19N 3W 1 3 7-17-75
: . Baca-6 S1ow 3w 11 3 - - 5-29-75
I 'Baca-15 19N 3w 11 3 12-27-74
. Baca-15 19N 3W 12 2 3-24-75
_ Baca-15 19N 3W 12 4 5-9-75
, Baca-13 19N 3W 12 2 6-13-74
! Baca-14 19N 3W 14 2 - 10-15-74
Baca-14 19N 3W 14 -4 5-29-75
| ' ALBUQUERQUE BASIN TARGET AREA -
. Sunoco Energy Devel- . : ‘ N '
.opment ' 10-76-6 11N 1E 133 -~ . 1-1-76
l (cont'd.) ’ ' : E L
\;//‘ *Quarter sections designated as shown in Fig. 2: 1 northwest;

2 northeast; 3 southwest; and 4 southeast. .

/-
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!\ Table 5 (cont'd.)
X | A ‘
l ' _  Lease. Location - " Date
’ Leasee . No. T R S % Sec. ~Issued -
' | 10-76-7 11N 1E 36°4 7-1-76
] 10-76-8. 10N 1W 10 2 7-1-76
_ 10-76-~8 ~ 10N - 1W 13 1 ° 7-1-76
4 . 10~-76-2 10N 1w 15 4 7-1-7¢6
-10-76-9 - 10N 1W 27 1 7-1-76
. 10-76-5 11N 1W. 9 1 7-1-7
= - 10-76-3 1IN 1W 26 2 7-1-7
I 10-76-4 11N 24 9 3 7-1-7
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TABLE 6 - Rééults of survey of on-going research on geothermal resources of New Mexico.

_ Principal
‘Investigator .

‘Co-Investigators

On-Going Research

Cordell,ALindreth

Fitterman, D.V.

Hoover, D.B.
- Jackson, D.B. and
Bisdorf, R.J.

Lipman, P.W.-

. Martinez, R.

 Address Specialty
U.S. Geol. Survey Gedphysics-
Federal Center (magnetism;

P.0. Box 25046- gravity)
Denver, CO 80225 .

Same. as above = : -

Same as above Geophysiés
- (electrical)
'Same as above  Geophysics

(electrical)’

U.S. Geol. Survey . Volcanology
Hawaiian Volcano o
Observatory

‘Hawaii Natl._Park'

P.0., Hawaii 96718 .

U.S. Geol. Survey - -
Federal Center.

P.O. Box 25046

Denver, CO 80225

C.L. Long.
R.M. .Senterfit

(both were sent
gquesticonnaires;
the 1 response
received did not
identify the-
sender.)

Regional geophvsics
and tectonics of the.
Rio Grande graben

No response

Electrical technigues

for shallow to medium
depth exploraticn for
geothermal systems

“None in New Mexicc at .

present

Cenozoic volcanism
around margins of the.
Colorado Plateau:
reiation to geothermal

anomalies

No response
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Table 6 (cont'd.)

Principal A : : . S - S _
Investigator Address - Specialty Co-Investigators - On-Going Research .
O'Dennell, J.E. ' U.S. Geol. Survey - - . No response
- Federal Center : o o S :
P.0O. Box 25046 -
- Denver, CO 80225
Tippins, C.L. Same as above"i‘l‘ - ’ - ~ No response-.’
Towle, J.N. °  Same as above = N - : No reSponsé{_"
.Trainer, Frank ~Same as above o - - B - _ No'fesponse*"“"'
Williams, J.  Same as above | - - S - No response
Biair, A.B. " Los Alamos Sci. Lab. Géothefmal . J.W. Tester "Hot—Dry-Rock‘geo-
oo ' ' P.O. Box 1663 - .energy --.- B.R. Dennis * ° ' thermal project
Los Alamos, NM o L J. Landt = ' .
87545 . R = _ A.W. Laughlin
Eridwell,wJoe ' Same as above .. Geology and - 1) Thermal modeling
geophysics o : of the magmatic
- _ ' : setting of the Rio
.Grande Rift S
2) Radiometric dating,
intrarift volcanics-
Brown, D.W. . Same as abo?e- _ - .  - 'No response
Laughlin;'A}W; Same as above . Gebchemistfy»A.C; Eddy ' Petrology and. geo-
: ST - : : ' - F.G. West . Chemistry of Precam-
B a o prian rocks from the
S LASL I’ -iton Hill
S drill site

60T
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A TableA63(éontfd.)*_

Principal - . , o : ‘ . ' e
Investigator - Address Specialty Co-Investigators On-Going Research
Los Alamos Sci. Lab. .= : o - No response -

pettitt, R.A.

potter; R.M.
Smith, Morton

West, F.

Chavin, C.E. ..

Reiter, M.A.

Sanforad, A.R.

P.O. Box 1663

. Los Alamos, NM

87545
,Saﬁe as_ébovéﬁ - o | -
Same as above - -
Same as ébove ) Ceoséienée, o | -

- hydrology -

New Mexico Bureau Volcanology,b R.M. Chamberlain

Mines Mineral D. White
Resources
Socorro, NM 87801
Same as above .  -Geophysics A. Mansure
SRR (terrestrial '
heat flow)
N. Mexico Inst. - Geophysics S =

~of Technology ~ (seismicity)
Socorro, NM 87801 . -

No response '

No response

Various geothermal
resources research
projects

l)_Gelegy»and mineral

resources of the
Socorro-Magdalena
area ‘

2) Origin and evolu-
. tion of the Rio

Grande Rift

‘Deep terrestrial heat

flow studies in New. =
Mexico and neighbor-

_ing

Seismic exploration

for

the,

Rio
the
NM

areas .

0TI

magma bodies in
crust beneath the
.Grande Rift in | ,
-vicinity of Socorro,
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Table 6 (cont'd.)

(WS GO (W (W

Principal o - o _ . , S -
Investigator Address - Specialty  Co-Investigators .~ On-Going Reseéarch
Clemons, R.E. Dept. Earth Sci. Volcanology, - Geologic and mineral-
N.M.S.U. ‘ - petrography, resource study of the
Las Cruces, 'NM economic Goodsight Mtns., NM
88003 ' geology - '
. Seager, W.R. Same as above Tectonics Clemons, R.E. "1l) Geology of Organ
- ' : ' J.W. Hawley - . 'Mtns., NM .. .
F.E. Kottlowski ~2) Geology of Las
"~ Cruces, NM 2 degree
" . sheet e
3) Geology of Rcbledo
Mtns., NM ‘
Elston, W.E. Dept. Geology ~ Volcanology = D.G. Brookins - Evaluation of geo-
' Univ. New Mexico : o J.F. Callender thermal potential of
‘Albuquerque, NM G.R. Jiracek the Basin and Range
87131 A.M. Kudo Province of NM
- G.P. Landis S »
C.A. Swanberg.
L.A. Woodward
Jiracek, G:.R. Same as above Geophysics D.G. Brookins: 1) Deep electrical:
C S o (resistivity) J.F. Callender resistivity inves-
‘W.E. Elston tigations coupled
A.M. Kudo with dry geothermal -
G.P. Landis reservoir experi-
C.A. Swanberg ments in NM -
L.A. 2) Evaluation of geo-

Woodward -

thermal potential

~of the Basin and

Range Province of

NM
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‘Table 6 (cont'd.)’

Quillian, Robert

Same as above

No response

. Principal L _ . _ C s
'~ Investigator . = Address Specialty .Co-Investigators On-Going Rescarch
, Pecker, LEdward R., Dcpt Geology ‘Geophysics - ; | - Geophysical studies
-. Smithson, S.B. University Wyoming- L E in the southern Rio
S . Laramle, WY 82071 : Grande Rift
Ramber§; I.R. Same as above: 5y - “No-reépohse “
Combs, Jim ‘ . Center for Energy - - ‘No response
' - Studies- ‘ S
Univ. of Texas
Dallas, TX 75080
Johnson, D.M. Same as above - - '}No response-
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BLE 7 - Summary of work to date on geothermal resources in MNew Mexico by target area. and.

topic. . Numbers refer to references c1ted at end of report. (*HF, heat fhwu M, ‘mag-
nétism; S, seismicity; E/R, electrlcal/re51st1v1ty, G, gravity) :
Target Area/ - , : Geophysics* } S . .
Cateqory - Geology - HF M . S E/R G Hydrogeology . Hydrochem. Other -
'~ San Juan 3,11,14;31 30,31,161,170. 8
Basin 85,116,160 172
San Francisco 37,194,195 190
‘River Basin
“Gila River 48,49,56 - 191,192
Basin 67,128,202 : :
Mimbres River 47,82,150 82 19,192
‘Basin : - ' _
Animas Valley 50,51,52 94 129,151
' 55,129,151 95
Playas Basin' 44,207,208 44
209,210,211 '
212,213,214
San Luis 5,9,84,104 32
Basin o111,112 ‘
Jemez Moun- 4,29;58,101 76 76 76 76 33 29,38,58[61,917- 61,911,123 1112}15,n
‘tains 117,120,124 119 77 76 121,122,188,197 189 - 46,102
' 136,167,168 ' : ' ' B 118,166

183,185,187
196,203,205

135

198
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Table,?.(cont'd.)
Target Aréa/ : : , .. Geophysics : ' - _
Category : " Geology HF M S E/Ri G_' Hydrogeology . Hydrochem. - Other
Albuquerque ~ 2,80,87,88 35 . 10,87 68,130
© Rasin 89 ’ R _ ' ' : ' :
Socorro - La  16,24,40 126 17,27 140 20,180 .+ 25,60,72
Jencia Basin 163,165,193 ~ -109,138 ' ' - :
: . _ . 144,146
147,162
164.-
Truth or Con- 63,64,65,90 . S 27,28,36,108 108,182
sequences - 152,153,154 ' - v 110 - , “ '
'RinconbArea_T 155,156,157 ' : '
 Southern 42,63,64,65 34 34 34 31 34 92,93,181 - .18l
Jornada del  69,70,71,75 78 81 . 74 a1 -
 Muerto - 92,93,131 = - - 186 -125 78
 #esilla Basin 132,137,152 - 114
S . 153,154,155
156,157,158
159
Tularosa - 105,107 . o o 66,105,107 113
Basin L ' ‘ T 171 : -
Gailimas © = 6,59 S o 59

Creek
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Table 7 (cont'd.)
Target Area/ o Geophysics. . : : R
Category ..Geology HFF M 8 E/R G Hydrogeology Hydrochem. Other
Rio Grande .  7,13,23,24 23 169 141,142 79 127 23,43,199 o 45,86
"Rift 43,83,103 133 215 169 - 169 169 » s ,
' B 169 - 217
- - 216 ' _' : _
General . 18,39,54 139,143 106 - . 26,175,176 . 22,53,57.
' 148,149 . 145,184 _ 179 62,97,98
173 - - - ' - : 99,100 - .
115,134
174,177
178,200

201,206

S{T
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GEOTHERMAL—RESQURCE RESEARCH SURVEY )
N-GOING RESEARCH
Project Title
Source, Amount, Duration of Funding
Principal Investigator/Specialty
. Address of Principal Iﬁvestigatdr
General Research Interests of Prinéipal Investigator i
_ Co—investigators/Specialties
‘Address of Co-investigators
(if different than that of P.I.)
'PREVIOUS RESEARCH (only if published)
. Research Complete Bibliographic Information_(Co—éﬁthors, Year,
Field* . ' Title, Where Published) ‘ B
,;I,s
i
;
;
7
f
f
(continue on back.if necessary)
Return to: = S o : f
Dr. William J. Stone v ' :
New Mexico Bureau of Mines & ‘Mineral Resources ;
!

Socorro, New Mexico 87801

*  Geology, Geophysics, Hyd;bgeology, Hydrochemistry, PhysicsL Other (specify)
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