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ABSTRACT

The Jemez lineament (N52°E) is one of several northeast-trending lin~a-

ments that traverse the southwestern lJnited States. It is d~finecl by a 50fI-

km-long alignment of late Cenozoic volcanic fields ext.enrlinqsouthwest frcv-!at

least the Jemez Mountains in north-central New Mexico to the San Carlos-

Peridot volcanic field in east-centr:i Arizona. Other volcanic fi~lds, hn’h

to the northeast and southwest, may lie on extensions of th~ linea~on!. Thv

dlStrlblJflOn of volcanic centers indicates the linea~ent has a wirt*.h n:

approximatel-y 50 km. G~nchronoloqic data from Precambrian basw!ent roc.s

indicate that the lineament is approkimatel.y coincirl~n! with a Imurfld”v

betwet?nPrecambrian crustal provinces.

Cnaracterlstics of the llneam~nt are high heat flow (>104.5 clK!m7), a’

attenuated seismic velocity zone from 25 to 140 km depth, and an uDwarfIof th(]

CrUStFil t?leCtr~Cal conductor Inferred frOm macln~totelluric StlJfflPS. Th~ hinh

electrical conductivity is probably caused by the presence of interstitial

maqma in the rockz 01 the mid-to-upper crust. The averaa~ elf?ctrical strik~

within the Precambrian basement is N60UL, supporting a relationship b~tw~(l

the Precambrian structural grain and the Jem~z llneament.

Th~ qt?oloqfcal and qeoph,ysical data suqqest that the linpament Is a stru~-

tural zone that extends deep Into the llthosph~re and that its location wa%



controlled by an ancient zone of weakness in the Precambrian basement. Ages

of late Cenozoic volcanic rocks along the lineament show no systematic geo-

graphic progression, thus indicating that a mantle plume was not responsible

for the alignment, of the volcanic fields.

flost of the faults, dikes, and cinder cone alignments along the lineament

t;end approximately N25°E and N5’W. These trends may represent Riedrl shears

formed by left-lateral transcurrent movement along the Structui-e. Less common

trends of cinder cone alignments and dikes are approximately N65”N and N85”W.

The diversity in orientatiorl tndicates that the magnitud?~ of the two

horizontal principal stresse~ within the lineament have been approximately

equal for at least the last 5 my.

lNTRODuCTION

The Jem~z lineament is one of several larqp nortt’east-trpnding linf?ampn?s

that transect the southwestern united States. As originally d~fir,eciby Mayo

(1958) the Jemez zone (Iineament) is delineated by a northeast- trendinq trouqh

In southern ColoraclD, the Jemez Mountains (Vanes Cald~ra), Mount Taylor, and

the northwest~rn border of th~ Datil volcanic field. Mayo suqqesteri that

aligned post-Nevadan intrusions and other structural featurez In the Glche-

Miami rnininq district are part of the zone. Between Glotw and Ajo, Arizona,

he thought the zon~ was conceal~d by overprinting of the Texas lln~amen!.

MayQ also sugqested that the ~in~cate volcanic field of northern Sonora, And a

small group of volcanic cones in Baja, California may lie on an ●xtension of

the Ilneament (Figure 1).

Brookins, and Damon (1976),

almost exclusively on the

More recently, Suppe nnd other% (1975),

and Chapin &nd others (1978) defined the

basis of the aliqmnenr of ouate~ilary

Laughlin,

llneament

volcanic
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centers. Suppe and others (1975) proposed that the younq volcanic fields from

the Gredt plains (Raton-Clayton) to the Hhite Mountains of east-central

‘izor,~ are part of one volcanic chain formed by a mantle hot spot that

migrated northeasttiard. They suggested that the chain may extend to the head

of th’ Gulf of California. They referred to the alignment of volcanic fields

as the “Raton-Trans-New Mexico volcanic chain,” failing to point out that this

is the Jemez zone of Mayo (1958). Laughlin and others (1976) demonstrated

that there is no progression in age ot the volcanic rocks along the lineament

and interpreted the feature as a line,lrzone that. “leaked” basaltic macynas for

at least 3 my. Chapin and others (1S78) Include the young volcanic fields of

northeastern New Mexico and southeastern Colorado as part of the Jemez lin~a-

ment, but place a kink in the lineament where it crosses the Rio Grande rift.

Lipman and Mennert (;1”70 also stressed the lack of a progression in th~ aa~

of volcanic r~ckz. The,y correlated the lineament with a lithosph~ric zo~IYof

weakness.

This paper brings toge?t,er the results of sever~l onqoina sr~di~s nr the

lineanent, particularly that seqmnt that crosses the Coloraco pla’~aii fro””

the San Carlos-Peridot volcanic fi~ld to the Jemez Mountains (Fiqurp 1).

DESCRIPTION ArKIGEi3LOGY

Since the Jemez Iineament was first described by Mayo (195$), vouna

(Pllocene-Quaternar.y) volcanic fields have been the princ!pal f~ature used ti,

determine Its location. UP believe that thi!; criterion 1S useful becau~~ it

fs simple and straightforward and b~,~refore accept It aS the pest means fOr

dellneatlnq the l~neament.



Ue include the San Carlos-Peridot volcanic field, Springerville-5how

Low-St. Johns field, Catron County field, Zuni-Bandera field, Mount Taylor-

Mesa Chivato, and the Jemez Hountains (Figure 1) as part of the lineament,

giving it a minimum length of 500 km. The volcanic fields of the Great Plains

east of the RIIUGrande rift (Chapin and others, 1978) and the Pinacate field

and cones on Baja California (Mayo, 1952) may lie on extensions of the linea-

ment to the northeast and southwest. The addition of the northeast extensiorl

would give the lineament a length of 900 km, and if the southwest extension is

added the total length is 1500 km. In the part of the lineament where we con-

centrated our efforts, the lineament width can be defined by two parallel

lines 50 km apart between which most of th~ volcanic centers are included.

Four of the sik volcanic fields on the Colorado Plateau portion of t.h?

Jemez lineament consist exclusively ot basalt. In the Jemez Mountains and Mt.

Taylor-Mesa Chivato fields, intermediate to silicic mqgmas were also erupt~c!.

The compositional ranqe of the basalts is larqe, with silica contents from 44

to 53% and total alkali contents from 3 to 6.5% (Figure 2). Both petrographic

and strontium isotopic widence indicates trat many basalts were cortamin~:cc!

by crustal rocks (L~ughlin and oth~rs, 1972; Carden and Lauqhl in, 1974;

Brookins and others, 1975). Crystal -derived xpnoliths and xenncr,ysts arp

corwnon, and
87

Sr/86Sr ratios are variable and cumcml,y high.

Ultramaric xenolit.hs have been found in alkalic basalts from the San

Carlos-Peridot, Zuni-Dandera, and Mt. Taylor-Mesa Chivato fields (Lauqhl~n and

others , 1971; Kudo and others, 1972; Ander and others, ]98]). These

inclusions of dunites, websterltes, lherzolites, and clfnopyroxenites provide

samples of the source region of the basalts.

The styl~ of volcanism Is also diverse a’

of the llneament. Large fissure, cinder

ong the Color&do Plateau portion

cone, maar, and ~tratovolcan~



eruptions have all occurred. The typical erupti~e sequence is large,

tholei itic eruptions followed by smaller, alkalic cinder cone eruptions. The

tholeiitic flows spread over large areas and traveled distances of tens of

kiluneters.

A large number of K-Ar dates for the late Cenozoic volcanic rocks of the

Jemez lineament, are summarized in Table 1 and are shown graphically in Figure

3. There is no simple progression of ages alonq the lineament which contra-

dicts the suggestion of Suppe and others (1975) that the lineament is th~

trace of a mantle plume. A more p“l.usible model correlates known qenlcav and

geophysics to show that th~ volcanic centers Mere locdliz~ribv a major crustal

break or zone of weakness. Stress conditions hav~ apparently been suitable

for the zone to have served as a conduit for intennittpnt magna rise fo” at

least the last four my.

Nunprou5 Workprs (Sl~wson and Austin, 1962; Schmitt, 196(; Lan:!wn~r.

1967; Hertz, 1968; Gay, 1S72; Laiiqhlin and Wst, 1976; Corde!l, 19)r; Lip-~”

and Mehner?, 1979; and Ander, !,91?O)have emphasized that lineampnts such as

the Jemez formed above zon~s of weakness in Precambrian haswnen?

Landwehr (1967) not~d that the Globe belt (J~m~z lin~am~nt) in the vic

Glob~-Miami, Arizona strikes parallel with fold axes in th~ Precamhrii

schist, and parallel with an aliqnm~nt of Precambrian griinitic int.rus~ons.

At. the Copper Cities porphyry copper min~ near Miami, Arizona th~ Lost

Gulch quartz monzonite, the host rock for the ore body, was f!mpldced alon~ a

northeast-trending zon~ that separ~tes Paleozoic and younqpr Precambrian rnrks

to the north fran older Precambrian Plnal schist and intrusivp rocks to th~



south (Sinunons and Fowells, 1966). They cite Peterson’s (1962) suggestion

that the intrusive contact between the Ruin Granite (Precambrian) to the north

and Pinal Schist to the south is the fundamental control for this zone.

Along the Jemez lineament, within the Zuni Mountains, New Mexico, Pre-

cambrian rocks are strongly foliated (Goddard, 1966). In general, the folia-

tion strikes northeast to east-northeast and dips steeply to the southeast or

northwest. Precambrian por~hyritic granite dikes trend parallel with the

strike of the foliation. Other Precambrian dikes ranging from hornblendite to

granite invade the qneisses at right angles to the foliation.

Geochronological investigations of the Precambrian rocks of the south-

western United States suqqest that the Jemez lineament may reflect the loca-

tion of a suture in the Precambrian basement. Silver (unpublished data, cit~d

in Cordell , 19i8) draws a boundary between Precambrian-aqe provinces that is

essentially coincid~ct with the lineam~nt. More recently, Van Schmus and

Pickford (in press) show a similar province boundary, which is th~ cc)rtact

bc’tween rocks of 1690 to 17:0 my. ag~s and those of 1610 to 16C0 my. ag~s.

Lipmdn dnci MPhnert (1979) and Chapin and Cather (15!71) hav~ also r~coqniz~d

the ap~ar~n’. coincidence of the Jernez lineampnt with a Precamhri~,l provinc~

b~unddr.y.

C@ophvsical lnv~stiqa$ions

Recent studies indicate that th~ Iinpammt has greater than normal heat

flow (Fiqure 4) ranginq from 63 to 105 mW/m2, with a few measurements ahnve

105 mU/m7 (Reiter and others, 1975; Edwards and others, 1978). One area of

particularly hiqh heat flow is the reqion to the west of Grarlts and so~lth of



Gallup, New Mexico. The highest value measured in this region is 125.4 mW/m2

which is located south of the town of Zuni on the Zuni Indian Reservation.

A regional deep magnetotelluric (MT) sounding survey and a detailed

magnetotelluric/audiomagnetotel luric (MT/AMT) survey of a 161 km2 area were

~>erfotmed in this region (Ander and others, 1980a, b). The detailed survey

was located in the area of highest heat flow to determine if a detail~ri

electrical evaluation could recognize the presence of a deep-seated bod,y of

high-temperature basement rock. The regional survey was designed to det~rmi~e

the geometry of the pervasive deep electrical conductor in this region and to

prcvide a regional background for the detailed site investigation. Within this

ared, the regional survey consisted of three roughly east-west profiles

(Figure 5).

The estimate of the depth to a deep electrical conductor, based on o’;e-

dinensiunal inversion, is shown in each profile for the MT compnn~nts parallel

to strike and perpendicular to strike (Figllr~ 6). The 50 ohn-m contour w~s

arbltraril,y chosen to represent the depth to th~ de~p electrical conductor.

On the northern and central profiles the conductiv~ zon~ becomes shallow{lr ,

beneath the Jemez lineam[’nt for both the parallel and perpendicular

~Pl,le on the southern profil~ the conduc+.ivpelectri~dl-strike components, ,,

zone becomes shallow for only the parallel-to-strike cGmponer!t. It is thus

ap~zrent that the Jemez lineament is marked b,y an anomalously s+allow

electrical conductor, probably associated with partial melting of the crust..

The result~ of the detailed MT/AMT surve,y support, th~s~ conclusions.

The detailed MT/AMT survey consisted of 119 scalar AMT stations and 25

tensor MT stations (Fiqure 7). Althouqh the \MT study was performed to search

for any near-surface electrical structures or lateral contacts, nrm~ w~rc

found.



The detailed MT survey shows that at shallow depths the electrical strike

approximately aligns with the axes of N30°U-trending broad anticlines and

synclines (Figure 81 in sedimentary rocks. At greater depths the strike

rotates about 90° to a distinct and consistent N60°E orientation. This rota-

tion is commonly abrupt and almost certainly reflects a different trend within

the Precambrian metamorphic basement. The n~ar-parallelism between the Jemez

lineament (N52=E) and tipper strike in the bdsement (N60=E) stronqly sugqes?s

the lineament is structurally controlled by the fabric of the deeper Pre-

cambrian recks.

A two-dimel,sional electrical model was developed for a line across the

detailed survey area oriented perpendicular to the deep electrical strike.

The resulting model (Figure 9) qives an excel l~nt fit to the apparent resis-

tivity sounding curves. Tlv top 800 m is very conductive and overlies resis-

tive electrical basement. A well located at sec. 5, T.9!i., R.11%’. in th~

northern portion of the study area show~d that depth to basern?~t is 767 m.

From a depth of 800 m to 15 km the rocks are resistive. Belo\: 15 km the rocks

become much more conductive. This deep conductive zone is less conductive in

the northwest and becomes more conductive to t?e southeast in the direction of

the Jemez lineament.

Our MT results agree with the preliminary results of a teles~ismic P-wav~

delay study that indicate that this portion of the Jemez lineament is asso-

ciated with a zone of low seismic velocity from 25 to 140 km deep (Spence and

others, 1979; Spence, U.S. Geological Survey, personal written communication,

1980). This zone varies from 50 to 120 km in width and has low P-wave

velocities.

Regional geophysical studies, indicate that the Jemez lineament is

associated with: 1) greater than normal heat flow (Edwards ?~ldothers, 1978);



2) a low seismic velocity zone from 25 to 140 km deep inferred from teleseis -

mic P-wave delay studies (Spence and others, 1979); and 3) ananalousl.y high

electrical conductivity at shallow depths inferred from a regional deep MT

sounding survey and a detailed MT/AMT survey (Ander, 1980; Ander and others,

1980a, b).

STATE OF STRESS

Orientations of principal stress in areas along the Jemez lineament were

determined from several different stress indicators includinq (1) the trends

of young (Pliocene-Quaternary) dtkes, (2) alignments of young cinder cones,

(3) directions of oblique S1ip on norm~l faults that show displacement within

the last 5 my., (4) earthquake focal mechanism solutions, and (5) in situ.—

stress measurements from strain relief determinations and h,ydrofract,urinq.

Zoback and Zoback (1980, p. 6114-6115, and 61?8) discuss the assumptions

associated with each indicator.

Our data show that the segment of the Iineament between the Jemez f%)Lln-

tains and San Carlos-Peridot volcanic field is characterized by least-

principal horizontal stresses that have widely different orientations. T,,p

stress is criented west-northwest (approximatel.v N65”!4) in many arpas alonq

the lineament. Other orientations occur however; one to the north-n~rthwpst

(approximately N25” H), another due north, antione east-northeast (approximate-

ly N85°E). At a few places the stress is oriented northeast (see Figure 10).

The wide variation in orientation of the least principal horizontal stress

indicates that the two principal horizontal stresses are approximately equal

in magnitude within this se~er,t of the lineam~nt. This relationship is

consistent with stress measurements made at Fenton Hill in the Jemez Mountains



where S1 is vertical and S1 >> S2 = S~ (D. Brown, Los Alainos National Labora-

tory, personal communication, 1981).

The must commonly used stress indicators are dikes and cinder cone a~’:a-

ments. Most of these features trend north-northeast and north-northwest

(Figure 11) approximately parallel to the two main fault trends along the

lineament that Bartov (personal communication, 1981) found from LANDSAT,

SEASAT, and other imagery. The 74 vents forming the Zuni-Bandera volcanic

field follow the no~th-northeast trunk. The emplacement of the vents may have

been influenced by the edstern edge of a shallow, 90 km lonq and 30 km wide

mafic intrusion alsc trending north-northeast (Ander and others 1981; Ander

and Huestis, in press,). One of the largest northeast-trending faults (Venrana

fault) is located on the east side of the Zuni-Bandera volcanic field south of

Grants, New Mexico. Th~ similarity in orientation of dikes and cirlder-conp

alignments with fault trends suqqests that prior fzlJits controlled the

emplacement of +?e dikes and cinder cones. Movement on sorIP of the faljlt,s

also created topographic barriers that blocked and channeled basaltic lavcs,

as for e~ample, the previously ment,oned Ventana fault.

The north-northeast structural trend (N25”E) is the best developed and

most persistent. The second most prominent tr~nd is oriented N5CW (Fjgljr~

11). These fracture trends may represent Riedel shears formed b-y left lateral

transcurrent movement along the lineam~nt. Failure directions predicted by

the Coulomb failure criterion for rock with an anqle of shearinq r~sist~nc~,

~, between 50” and 55” are consistent with the obs~rved fault trends on th~

lineament. A o value of 50” to 55” is reasonable for the Precambrian basem~nt

rocks that may have controlled the orimtation of the faults (cf. Handin,

1966). Observed fracture trends and predic:ed trends are shown in Figure 12.

Riedel shears with similar orientations with rpspcct tc the direction of



movement formed during the 1968 Dasht-e Ba~es earthquake in Iran (Tchalefiko

and lhnhraseys, 1970); their trends have been added to Figure 12 for comparison.

Supporting evidence for left-lateral movement is also present east of the

Rio Granc!e rift where the frontal fault zone of the Picuris Ranqe is parallel

to the trace of the Jemez lineament (cf. Lambert, 1966). Muehlberger (1978,

p. 44) suggested that the frontal fault is a transform betw~en the Espafiola

and San Luis basins and that it should show evidence of lett-lateral sli~.

Slickensides on the Ventana fault indicate older strike-sli~ mo!io~ a~d

younger oblique-slip motion chat is consistent with the :~terpretatiov thz’

the faults formed from compressional stresses durinq Lararid~ wr~~:h fall’lir:

and were later subjected to extension.

Olscust!orl

Our results support prior cnncluslons that the JeTPZ lln~a-~-n~ IS a “’:’””

lithospheric flaw th~t develooed alonq a Pr~cambriar provlnc~ hou~da’i (LIn-~-

and Mehnert, 1979 and Chapin and tath~r, lg~i). Unpre Frecalbria’ foci’) ~’f

exposed along the Jem~z lineanwt as in the Zuni Mountains. tne folla”lnn WFP’-

a:ly trends pat~llpl to th~ lin~m~l[. Our MT ddta show thdt the trenflO“ ‘~(

~l~ctrical conducti~ity to a depth of 4(! kml is Daral~el with this %rru{tl,”?l

grain. The Interpretation of th- lln~w~nt as a znnr? nf weaknp$s is fur?hvf

substantiated by t~lespismic data showlnu fi~ attenuation of P-wav~~ h~n~’a!~’

the lln~?ament (Spe~lce ami others, 1979). It is ac)parent that tbe lln~a-~nt

provid~s conduits for maqrna to rpach the surfar~, wni”h is prohahlv th~ ca’I%P

of the high electrical conductivity and P-wave attenuation associated wl~h the

llneament.



The geological and geophysical signatures of the Colorado Platea~ segment

of the Jemez lineament (frcm the Jemez Mountains to the San Carlos-Peridot

volcanic field) are different t’rom those of its possible ●xtensions to the

southwest or northeast. The most obvious difference i; a scarcity of

Pliocene-Quaternary volcanic rocks southwest of the San Carlos-Peridot fi~ld

and the broader distribution of volcanic centers northeast of the Rio Grande

rift. This broader cllstribution of centers may result :ro,i movement of the

Colorado platedu northward (60 to 120 km) rplatife to the crjntinental intericr

during the Idtest Paleocene and middle Eocene as suggested by Ctlal)lnan?

Cather (19PI). If this is true, then the Precambrian flaw fcninq the JP’SZ

llneament on the Cclorado Plateau is no Ionaer on s?rikt= ~:?h its orici~?l

northeast e~tension a~? m~y be aDnroximately alio~~q with ?I~ ec!irel~ dif-

ferent Preca-Prlar baselen’ fl aw. ThP ahsencf of VOUF’: volcari: actIJI~

Sf3L:hktt5!~f !hP San Ca-los-,’wrldnt flel ! may rpst,lt frw destruction of ?,h;

~)~’p,, ~ crus!al p@~tlqr n? th~ llned-pr: III so,.?h~rr L-lzc~a t’~ la~a~-”.:?’f

Larac:ldr thrus! fdultlrc of the crtis! ahtjvoa d@col!P-ien:.

(n~rlq~$ In thp nrier:a?lnr G’ the s!rps$ fl~!? e~ls” alorc) and a-rc)s< ?~i,.

1lnea.i~n!. StullfJs bv Zobd:k an~ Zohack (Igdq) and ~’r!:ich ar: Lauahllr (ir

j)rPS\J SUCCP$! thd? the S!rPSSPS a5socla:Pt with any alven S4M3~PP~ of thr

fed?ure are controlled by th~ reaional stesses. #long the llneampn? sPa-PnY

betwecr The Jwe: MOJn!.dl~S and th~ sap [dr]o$-~erl~o? volcarl: fl~ld stress~s

chdrdcterlstlf of ho:h the Colorado PlatP~u interior anti Rasln and Ran.le

PrOvlnce (Zoback and Zobdck, ]!WCI) are prpsent.

(hapin dnd C:cher (192]) prnpose thdt durlnq the Laramid~ oroae~y, 80 to

40 my. aqo (Con@v, ]972), thera wpre tun different orientations of thp str~ss

field. They suaqest that durlnr, th~ ●arly pdrt of the Orownv, Rf)to !’5m.v.

dye, the mdxlmln prlnclpal horl?ontal stress was orient~d ●asl-nnrth~dst d% a



result of the Colorado Plateau being crowded against the rigid craton to the

east. Because the Jemez lineament trends N52°E, this east-northeast compres-

sion favored right-lateral movanent along the lineament. At about 55 m.v.

(latest Paleocene) th( ‘tress orientation changed to northeast (N45”E) due to

an anticlockwise rotation of the North Iknerican plate (Chapin and Cafher,

1981 ). This N45’E orientation persisted until the compressive forces relaxed

during the middle Eocene (45 my. ago). A maximun principal compressive

stress direction of N45’E favored left-’ateral motion on tht=Jmez linpane~t.

Evidence of this later left-lateral motion is present as the Reidel shear

planes associated with the Colorado Plateau seqnlpnt of the Jemez lineanpn!.

Contemp~rary stress co~ditions on the Colorado Plateau seQment of ?hp

Jemez lineament are substantially different frcnn those existina durin(l the

Lara!nide orogeny. ~ situ stress measurpm~n?s and the presence of old~r

fdults, such as the Ventana, with HfilOCPn~, nOrmal, ObllQll~ 511P mOVW”l~r’ ShOW

:ha? the fidRII’Iu~ principal stress (51) is now vfrtical. Sev~ral large pfir?h-

QuakPS recoroefi near the JemPz llnr)ampnt northwest of MOUFT Tavlor were Pre-

dr.~rantly S’.rike-s!ip evpnts a+ d~pths of 3? to 40 km nfwr th~ hi,%~ Of thi

crt,st (tanfnrd and oth~rs, Iq?Y). The earthquake da!d sugQPs? thd? th~ nrien-

t~tion of th~ principal s?ress~s wl’mhin tho linesmen’ ma.vchanqp with dpr’~1.

This study grew out of the Hot Dry Rock exploration proqvam be~nu c~n-

ducted by the Los Alamos Nation~l Laboratory and supported by the Departm~l’

of Encrf Ivision of Gpothennal Enerqy.
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FIGURE CAPTIONS

Figure 1. Index of late Cenozic volcanic fielas along the Jemez llneament.

Exposures of Precambrian rocks near and on the lineament are shown

by lined pattern.

F gure 2. Variation in si’ica and alkali content in basaltic rocks of the

Jemez linealilent.

Figure 3. Rang@ of K/Ar dges in volcanic rocks alonq the J~m~z llneament.

S.C-P. ■ San Carlus-Perltidot; S.-S.-5.= Springerville-Stm

Johns-Show Law; (..C. = Catron Cljunty; EmZ. ❑ Bandera.Zuni:

M.T.-M.C. = Mount Taylor-Mesa Chlvato; J.M. = Jemez Mountains;

T.P. ~ Taos plateau, $1.C. = .!ora County; R.-C. - hcton Clayton.

Figure 4. Heat flow map of northern New M~xico and southprr, Color~do (mndi-

fied from Edwards and others, 197P).

Figure 5. Map of west-central New Mexico and part of Arlzcma showinq CPno-

Zolc volcanic rocks, Hi~ Grande rift, dnci locdtion of

magnetotelluric sites,



Flgur@ 6. Portions of three east-west magnetotelluric profiles (Figure 5)

Indicating the ●stimates of depth to deep electrical conductor for

both polarizations based 01 one-dimensional analysis, shrwinq

inferred 50 ohm-met!” contour interval; a, b, and c are the

northern, central . and southern profiles respectively. The

lineament is located between stations 40 and 42 on the northern

profile, between stations 32 and 33 on the central profile, and

between stations 46 and 47 on the southern profile.

F~yL.re 7.

Figure 8.

Figure 9.

Location of magnetote

detailed survey site.

luric/audiomagnetntel luric statiors in

Estimate of electrical strike directions for the short period iind

the long period port.irms of the maqnetot~lluric spectrum at. t.h~

detailed survpy site.

Two-dimensional electrical mod~l basal on ~jetailed site maaneto?*l-

Iuric survey.

Figure 10. Uriertation of 32 least-principal horizontal-str~ss indicators

along the Jemez lineam~nt from the v!cinity of the San

Carlos-Peridot volcanic field to the JemPz Mountains.

Figure 11. Orientatiorm of 26 dike trends and cinder cone allgnm~nts alonq

thr Jemcz lineammt.



Figure 12. Orientations of dike trends and cinder cone alignments along the

Jemez lineisnent (stippled pattern). Black areas are direction of

Riedel shears predicted by the Coulomb failure criterion for crys-

talline rock with 50° & 0 ~ 55° and left-lateral displacement. For

comparison, lined areas delineate Riedel shear directions in fault

zone associated with Dash-e-Ba~az earthquake of 4ugust 31, 1968

(Tchaenko and Ambraseys, 1970); data are rotated so that fault

zune parallels trend of Jemez lineament.
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