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DATA AND REPORTS. 

GEOLOGY 

Title 

Hydrothermal Geology of the Valles Caldera, 
New Mexico by R.F. Dondanville - 1971. 

Airborne Infrared Geothermal Exploration-­
Valles Caldera, New Mexico Earth Resources 
Operations, North American Rockwell Corp.-1972. 

Electrical Resistivity Survey in Valles Caldera, 
New Mexico by Group Seven, Inc. - 1972. 

Additional Data--Electrical Resistivity Survey 
in the Valles Caldera, New Mexico by Group 
Seven, Inc. ~ 1972. 

Reconnaissance Resistivity Survey Baca 
Property, Mcphar - 1973. 

Supplemental Report--Reconnaissance Resistivity 
and Schlumberger Depth Sounding Surveys Baca 
Property - McPhar - 1973. 

Quantitative Gravity Interpretation Valles 
Caldera Area, New Mexico by R.L. Segar - 1974~ 

Mercury Soil Gas Survey BacaProspect by 
Alfied Geophy~ics Inc. - 1974. . 

I, 

Mercury analysis - 1974 gradient holes. 

Geothermal Geology of the Redondo Creek· Area , 
Baca: Location by T.R.'Slodowski - 1976. ! 

Magnetotelluric--Telluric Profile Survey, 
Valles Caldera Prospect by Geonomics- 1976 
as reprocessed by QEB Inc. - 1978. 
Geological Resume of the Valles Caldera by . 
T.R. Slodowski 1977. 
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GEOTHERMAL GEOLOGY OF THE REDONDO CREEK AREA 
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FIGURES 

Pig. 1 Geologic Map 

2 Structure Section B-12 to B-16 
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3 " " B-12 .to B-13 

4 400 0 p Isotherm Map 

( 5 4S0 op " " 

) .... 

6 SOOop 11 " 

7 Structure Map -Base Bandelier Tuff 

8 Isopach Map - 406°p to Base/Bandelier 
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'The two Ina i.·n prereguisi tes for success J.n developing a ~ 

geothermal field are: sufficiently hiqh temperatures and permeable 

reservoir rocks. Success in the Baca pr·ojo.ct, to (late, has been 

marginal because of the lack of sufficient p.riInary interstitial 

porosity and permeability and the necessity to encounter fracture 

porosity and permeability. 

'l'EBPERl\.TURE 

Temperature has been a problem in only one well, 

Baca 5, which has a large temperature reversal~ Reference to 

Figures 4-6 (400°F, 1150°1", and 500 0 P isothermal maps) shows the 

isothermal surfaces to dip steeply toward and roughly parallel 

the northwest slope of Redondo Peak. This i~ probably caused by 

most of the large amount of rainfall and snow melt on this slope 

'infiltrating deeply into the subsurface instead of being carried 

off in surface streams. The reason for the infiltration is pro-

bably the large vertical movement which occurred along several 

large faults in thi~ 'slope, causing intense fracturing (as eviden~ed 

by the numerous rock glaciers which are almost entirely restric'ted 

to th.i.s slope) which tr,.lps the Wi1tCl: b(~ron~ .i I: C(lll become runoff. 

The temperature 'J:C~vers111 at Baca' 5 'mny be! l1lon~ extensive than 

shown and may extend further to the south and to the northeast 
.. 

(where the gradient has to' again become. nO.rnia.1. before reaching 

Baca 4. (See Fig. 3). 
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ereel (llong Hc(1ol1do nonl(~r \V.ith it .Lob(~ (~xL(~lld.i.Il~1 CL1~>t i"lJ1d L;OUU1Ci.1St 

of D-II und D-lS. This urea undoubtedly extends west und northwest 

. of the Redondo CJ~eek portion of: i<edolldo Il()rd(~l- 1.:(>Wilrd~; Sulfur 

Springs und l\lamo Cunyon. 

STIWCTUW~ 

The structure map on the base of the Dandelier tuff 

(Fig. 7) und tile structure section through the wells on the west 

side of Redondo Creek (Fig. 2) suggest that the high temperature 

area may be controlled by both stratigraphy and structure. D-lO, 

D-6, D-IS and B-ll ellcountered Tertiary.~ands ben6ath the Paliza 

Canyon andesite. These sands have sufficient PGr~sities and per-

meabilities to serve as' aquifers and permit deeper hot watei to 

the \Vest to convect up-dip towards Redondo Border. (These sands 

may be absent on the east side of Redondo Creek as suggested by 

their absence in B-13). Fairly closely spaced cross-faulting 

and associated fractures in the area of the ubove mentioned wells 

could ulso ullow convection of hotter deeper waters in this area. 

The structurully high areas, although somewhat complicated by 

fuulting, coincide rather well with the isothermal surface highs. , 
" The structural high is readily appurent on the structure section-

(Fig .. 2), where 13-15 .is on the highesl: purl: or· the structural high. 

'1'he presence of steam in D-IS and a· probable steam zone 

in B-II, (as it produces 40% s team) suggests Iligher' zon'es of 

permeability (predominantly fractures and faults?) in this area -

above the wa ter t(lb.le - and the exis to.nc(~ 0[' a s I:eam cap over this 
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( ) this urcu shoVJ un <Ill01lli1.l.0US nor.LhvIC~; l: l:n~nd il1<J J 0\'" conc1ucL()llcc 7.one 

cxtC!Jl<Jing [r01l1 13-15/11-11 tolJ-3/B-n c.l11d 1J0nk~rcdoll Lhe norLh(~L\st 

by Lhc l\1~lIno Cunyon Creck (s ec F i9. 7). TIl.i.~; 1l1,ly be the uppro:d.mute 

extent of thc stcum cap if it is largcly conl:rol.lecl by Llldting and 

[ rue t u d. l1CJ • lIowcvcr-, the structure 1Il.1p on LIl(~ basc of thc Bandelier. 

tuf[ indicates the buse to be structurally highest along the central 

part of Redondo Bo::der and,if stratigraphically controlled, the 

steam cap would be located here (Wi~l [aulting connecting it to 

B-ll and 13-15?) 

The above assumes that the steam encountered in 8-15 is 

from the same reservoir as the water in the surrounding weils. 

( 
Admittedly, this requires Some p~culiar ~luniliing in the reservoir 

) as the casing in B-15 VIaS set' at +6608' whereas the vapor-liquid 

interface in the field is believed to be at about +7600'. 

HESEI\VOIH HOCI,S 

The greater majority of producing zones thus far . ..' ~ -- '. - . . - . 

encountered in wells in the Redondo Creek area have been in the 

Bandelier tuff. Th~ Paliza Canyon andesite appears to contain 
". 

l:l1[r~) or opell rl-l1ctlln~;" locally, which il((' r:<lp;d.Jl0. or PJ"Oclllcillq 

fluid. 

clays and most fractures may be closed. The Tertiary ~ands wllich 
. ... -' ' .. 

occur beneath t.lle untIes i tc! arc probably Uw zones most c(lp(lbl(~ 

of producing fluids, but their extremely fine grain size and 

('- ) unconsolidated clwructer Ciluse Uw sand to flow with the fluids. 
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dependent upon encollnCCI:il19 open [ri\cl""urc~; ill U10 ll<1nd(~l.i.cr. curr. 

Fructures <1re obviously mQS C <1bun(lul1l: a I: lite :1.nl:ersecl:.ion of cwo 

. fuults und·, for a \.J(~lcer fucure Sllcces~;; ri1t.i.o, ,,:,n:"ll~; ~~~~g.l be locuce(l 

u t f uuI t in tersec tions ·ul1c1 no t m0.!'e ly at 10cCl tions which urc cheuper 

to build (<1t tile cxp(!n~;c o[ the well). 

Figures 4-6" show that the urea approximutely outlined 
j 

by 13- 6, 13- 4, 13-13, and 13-16 con cains the maximum temperu turc:!s . 

It is expected that m6st of Redondo 130rder and its northwest flunk 

may Jlave similar temperatures and future exploratory wells should 

be. located west and northwest of B-ll, 13-15, and B-16. Figure 8 

shows this area to huve 2jOOO' - 4000' o~ 13andelier tuff below the 

400 0 p isotherm. 
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