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* Microearthquake siiismogranis recorded by stations located in or bordering the 
'Sio Grande ril't near Socorro, New Mexico, frequently have two sharp impulsive 
jlijsts following direct S. These phases have been identified as .S^P and S^S rcHec-

s,&iis from a sharp discontinuity that iras a depth beneath Socorro of 18 km and 
ii^SAps northward at an angle near 6" for a distance of 30 km. Farther north, the dip 

l''ĵ il«pcns so that at a distance of 60 km from Socorro the depth is about 30 km. 
•*•« Salios of S^F to S^S amplitudes in conjunction with plane-wave reflection theory 
'iSsfedicate a zone of very low rigidity beneath the discontinuity. Large .V .̂S' amplitudes 
^™ire btlieved to be the result of the large velocity contrast across the discontinuity 
jf§*iiid a fault mechanism that radiates more 5-\vave energy downward than outward 

sj^pl^ftoiii the focus. 

'If 
iN'i'KonucnoN 

gSipipLr describes tlie use of rellcction,phases on niicrocarthquake seismograms-lo 
iiiii. Ihe depth and characteristics of a velocity discoiuiiuiity beneath llie Rio 

^^S}^4crili near Socorro, New Mexico. In an earlier.paper on.this subjecl, Sanford and 
'•Sj!i«»(196i) interpreted these rellected phases as S^P and .S,.5 rellections from a dis-
- ^ ^ ^ u i u It a depth of 18 km. Data presented here remove any uncertainly about this. 

4^^fetclUion. In addition, the discontinuity is shown to dip northward froiii Socoiro 
_ĵ ĝp|& be underlain by material of" very low rigidity.- The large amplitudes o'! the re-

^ 4 , ^ M 1 pluses are explained by a large 5-pliase velocity contrast across the discontinuity 
S|kCti.rcntial downward radiation of 5-wave energy from the earthquake foci. 

l^v-«-y- i^ '^*- '^ 

T u t RIO GRANDL R U T 

|%«rro New' Mexico is located within a. major tectonic structure known as the Rio 
Ml nil In detail, the rift is a series oi: linked structural depressions, with raised 
fcs extendinii from southern New Mexico into central Colorado (Kelley, 1952, 

J|i||«.C!upin, 1971). In southern Colorado aiid northern New Mexico, the rift penetrates 
J^p«'<Jtliern Rocky Mountains, and in southern New iMexico it merges in a complex 

'•'"^Afiaknown way with the Basin and Range Province (index map. Figure 1). The rift 
' • ^ ' ' ' S ' ^^ i-onsidei-ed a lone narrow northward extension ofthe Basin and Raiisje Province. 
g M ' i , - - -
^^pwgr jbcn structures that comprise the rift began forming about 20 m.y. ago. In the 

llSuirque-Socorro sesiment ofthe rift, diflerential vertical moyemenls between basins 
'•^t^pVJcnng highlands computed from gravity anomalies range from 3 km at Socorro 

Mini ni Albuquerque (Joeslinu, Case, and Cordell, 1961 ; Geddes, 1963; Sanford, 
. '»'fS*"l'^''''"^'8'^ ''•''^''' ''•''''V'^nient at Socorro is much less tliaii at Albuquerque, Denny 
''f'^«|b(.licved'that the mountains immediately west of Socorro are intergraben horsts 
^^ f̂fi«s<ii young age, perhaps post-Pliocene. This would indicate rates of vertical move-

II^-^^RJnihc Socorro area of I to 3 mm/year. Evidence that this dilTerential vertical move-

•SuSl-i' 
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l-iG. 1. Map showing location oFscisniogrtiph stations and cpiccnicr.s for inici"ocarthqual<c 3 CUMM' 
from July 1. 1969 through June ,10, 1970. The solid circles and rectangle indicate good earthqiiiUI >̂ «̂  
tions; the open circles indicate fair locations. Numbers are used when more than one event o tutu 
given location. 
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ment continues to the present comes from observed fault scarps in alluvial surl n.« 
relatively high seismicity (Sanford c'/rt/., 1972). ^ i w i NMT 

Extensive volcanic activity, both inside and bordering the ritl, has accompinitnJ t!'^\ '''^^' LKSM 
formation of the structural depressions. In the Socorro area, many ofthe volcinin '̂. 
associated intrusives of rhyolitic to andesitic composition are about 10 m.y. old (\̂ c*; 
1971).' However, outpourings of basalt have continued up lo very recent limci t r 
compositions of recent flows in the Aibuquerque-Socorro segment of the rift l i n ' t t 
been studied. However, in thenor thern part o f the rift in New Mexico, Lipmiii (I'JJij 
identified oliviiie iholeiites, a niagma type that is believed to fractionate at sW * 
depths (15 tp 20 krn). 

Numerous thermal springs along the entire length ofthe rift in New Mexico (Sumr8?5-
1965) are. indicative of an abnormally high heat-llow beneath this structure Kctt? 
heat-flow measurements along five profiles that cross the rift in New Mexico I --i,-^ 
have the highest value near the rift (Edwards, Reiter, and Weidman, 1973). Thi hj\» 
heat-flow measurement to date in New Mexico, 11.5 HFU, was.made in the nu u lU*' 
few miles vvest of Socorro. 

A structure of the length and character of the Rio Grande rift should ha\i. 

NMT 
NOAA . 
ASC-^I 
.NOAA, 
ASC-1 
\VWS.SN 

sealed origin and, thus, anomalous upper mantle and crustal structure. Several ohsir̂ .-
tions, in addition to high heat-llow and tiiermal springs, indicate unusual comitw?;; 
beneath the rift. In southern New Mexico,-Warren er al. (1969) found thermal inonf^j 
that could be correlated w-ith the earlier discovery of a zone of high electrical conduf 4''|-1 
underlying the rift. Lee and Borchcrdt (1968) compared velocity spectraof the/ , , !% 
at several distances and directions from the G ASBUGG Y underground nuclear L\|VI SI^ ' 
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•J 18S km north of Albuquerque, They found that the P„ phtise was abnormally 
. i irsi i t ions located in the rift. In an eai:.l,ier paper, .lordah ct al. (1965) reached a 

conclusion on the basis of measured aViipiitutle lo period ratios, 
IK other hand, some observations indicate nothing unusual about the rifi strucluie. 
vcisurcd P„ velocity between Socorro and Alb'u'querque is 8,1 kni/sec, a value 

<l\picil o f t h e Rocky Moufitain Stales (Herrin, 1969). Phinney (1964). using.a 
vdbised on the ratio of spectra of vertical and horizontal ground motion recorded 
'lg period insirumerils at Albuquerque (ALQ), obtained a crustal model wiih the 

31 1 depth of 35 to 40 km arid an intcrniediaie discontinuity al 18 to 26 km. This 
1 ntodel is not-greatly diifercnt froni the one established in eastern New Mexico 
hsisof Project G N O M E d a l a (Stewartand Pakiser, 1962), 

Sl-:iSMOGRAI'IJ SrATIONS AND RlX'OKDS . ' 

* jrc 1 shows the locations ofslal ions providing data for this study, except for the 
^ * n i \lbuquerque'(ALQ) which is 106 km N24E of SNM, Table 1 lists for each 
# 1(1) type of seismograph, (2) components recorded, (3) nominal .magnification' at 

1 and (4) period of opcralioii. Figure 2 shows ihe response curves for ail seisiiio-
' moririalized to a magnification of I,Oat 10 Hz, 

'Iters for tnicrocarthciiiakt\ \ 
,uiglc indicate good eartlun A4 v 
lien more than one eveni i^M 

TABLE I 

ClIAHACTl-KlSllCS A M ) P t R l O l ) Ol" QPUKATION Ol ShlS.-vlOOKAPI I.S U.SF.D IN.Till ; S'HJD"i' 
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p!t 1 .shows niicrocarthquake seismograms recorded at stations SNM (NMT and 
yjvsiems), CC (-N0AA-A.SC-1 system), and ALQ (WWSSN system). The laic 

-&!> phases used in this study arc labeled 1 and 2, Phase 1 is iiencrtillv not a well-
ijplKise except on seismograms produced, by the NMT system at station SNM 
4!h 3 a and b, and 9a). About 25 per cent of the close events { S - P <, 2,5 sec) 
i l l by this vertical-component high-frequency response system (Figure 2) have an 
jshic phase 1 as well as phase 2, Phase 2 is clearly defined on about 40 per ceni of 
iaiKarthquake seismograms al station SNM (NM'f sysieni). over 50 per cent oi' 
SjO'onliil-componenrs'cismograms ;it sialion BB, and over 90 per cent of the hoii-

wmponcnt seismogiams ;\l station CC, Piuise 2 is vciy weak or nonexistent on 
n ,4componenl seismograms al sltilioii SRM, which,is located on a very thick seciidii 
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FIG. 2. Response curves for all seismographs used in the stiidv. The curves have been nornializcd tf J | 
value of l ,0al 10,0 Hz. 

of low-velocity Tertiary alluvial fill (Santa Fe formation). Seismographs with liif' 
frequency response appear to record phase 2 better than those with low-frcqu-wi 
response (compare tlie Z-component seismograms of the NMT. system shown in Fi Jtt® 
3, a to f. with theZ-componcnt records ofthe LRSM system shown in Figure 3, k and I) 

iDliNTll-lCATlON OP PllASPS 

Some conclusions about the nature of phase 2 can be obtained from an exaniiiiiiu'j 
o f the seismograms shown in Figure 3, First, this phtisc cannot result from pecLiliaiii*! 
of station location or instrumentation, because it is well recorded at widely scpar.!'t,I 
locations with seismographs of dilTcrcnt inslriimenlal characteristics. Second, plu'^'i 
cannot be a surface wave because it Jias a sharp impulsive beginning and il i s ^ ' j 
recorded when the path between epicenter and station crosses a mountain range (Fif t ' 
3i). The elevation of the mountain range-is many times greater llian any reasomiO' 
estimate of waveleimlhs in phase 2, Third, the fiici that phase 2 is slroimest and net' „ , . 

, , , , , , ,"" , , - ,., ., , , , ,, S l!i;,.l. MicroeartlKiii 
clearly denned on horizontal conipotienl iiislruments (Figtire 3—i, k, and I) siiL'Crl''yt j»,j,i^|;,,.|)^eie lecorvU 

..filial by the VVWS.S 
„ , . , . ,, , , , ., ,, ,, ,1 , 1, SB," - -s.'iiion CC. Seismogi, 
Graphs of travel times ol phases I and 2 versus distance (.S-r interval) suggest ll' 

these phases arc rellections. Such a graph for daia recorded by the NMT system at SSli'l is shown in Figure 4. In this figure, travel times for the two phases from each carlluiu'UC 
are plotted with the same symbol. Note that the absolute arrival limes of phases 1 an^' gi 
\a ry considerably for small changes in S-P. but the lime dilVerence between il'rai|t^ 



R. TOPt'OZADA USn OF RliFLPCl'ION PHASES ON MICROPARTIIQUARP SPIS.MOGRAMS 2025 

Hi 
m 

8 0 

-.es have been normalizcii i^ 'm 

m 

Seismographs with lu \̂ 
ihose .with low-freqik iftS 
T system shown in Fiwis'l 
iwn in Figure 3, k and Ij '-i 

- S - . 2 . 
. • . i ^ f * » . 

. . — 0 5 10s-S ^ 2 * « * . . J • 

~ — S - 2 . 

-'*>4^!''ii'|i'*:^ -,|i:!v'i.v»i'iw»<yw-

1 I 

z 

f ' ts*;- ;?' 
MS , ' W 

s 
EW ; 

)"«feat8«»i»toi 

IMO •ff ls : ;?: ; , ; .? ' : w ; . - f l l J i f i B n I 

, NS -' 

i. -^^hB - '• '-..i '^-:. SX ' * k. 
NS 

E\v 

9 fc 

ned from an exaniiniiM|^ 
,( result from peculianPr* 
•vded at widely sepaii.fs^S -!!'•'?>'(''!'!•' „.',••'.•'','/'''™'̂ <'«(il 
•eristics. Second, pha«.t 5S) 
beginning and it is ^'r!l« 
, mountain range (Fii.J(t'l»^ 
tier than any reasoinKifgi'" 

is strongest and nHV.,i 
> I 1. ' ' .1 ,-. . -,,|'^J i*' ' Microearthquake seismograms showing refleetions S^P (phase I) and S,S (phase 2), Seismo-
J I, K, a n u 1) sULun,«Aj.jl fj^veie recorded by the NMT system at station SNM. Seismogiams shown in (g) and (h) were 

T»di.l by the WVVSS at ALQ. Seismogranis show'ii in (i) and (j) were recorded by tlie ASC-I system 
• -/-* interval') SU" '^ I thl*''^f'*"'"*"''' S'^'smograms shown in (k) and (I) were recorded by tlie LRSM system at station SNM. 
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GS 

'•f m\ lis Within the distance range 1,2 ^ S~P £ 3,0, the dillerences are remarkably 
pjll ll appears unlikely that such close agreement could be obtained unless phases I and 

"̂"crc letually Sj-jP and 5',,S arrivals from the same discontinuity, 
\ddilional evidence in support of idchfifying pha's'e 2 a's an .Sv5 rellcction is obtained 
1) inexamiiiation of amplitudes. Figure 6 shows the observed ratios ofthe amplitudes 

fpliise 2 to• direct f as a function of S-P. The data are from verlical-component 
fimciains (NMT system) at SNM. On the basis of the large values of these ratios. 
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i i r 6 Ritio ofthe amplitudes of phase 2 (5,5) to direct P versus 5 - / ' interval. Data are from a vertical 
. J component instriiment(NMT system) at SNM, ' 

uion can be explained g,} 
event to event, 
als arc observed thai iri Ij^asc 2 cannot be a PJ^ or a /•'.S refiection. No reasonable combination of source 
he niost promising cant'*-
•''ossible reflections. Pin t 
cs that indicate it shoi',* 
arrival. In Figure 5. d' 
/' are'plotted versus S I' 

Isahinism, geometry of source relative to station, or conditions at a velocity discon-
hauily could produce a P.,P (or P.-S") phase 5 to 10 limes stronger than the direct P phase. 
[Uorrcetion for angle of incidence will not improve'lhe situation. Al station SNM, the 
ffoul wave also arrives at a steep angle, generally 1 5' lo 20° with respect lo the vertical, 
fjiMusc of low-velocity rock directly beneath the station. 

11 me 7 shows the observed ratios of the amplitudes of phase 2 to direct 5. Data are 
'vSrnin liom vertical-component seismograms (NMT system) taken at station SNM, The 

2,7 

iinerval. Theoretical value* 
Irom station SNM (N.Mr 
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fiT 7 R itio of the amplitudes of phase 2 (5,5) to diiect S versus S~P interval. Data arc from a vertical 
cohiponent instrument (NMT system) at SNM, 
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' DEPTH OF THE DISCONTINUITY 
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* I)q th ofthe discontinuity. Lising data from station SNM only. Basic data used were (I) S~P 
be 10 times arcilfti a»«^'s4jii n of P-0 and distance to focus and (2) SxS-O for calculation of the depth of the dis-

.- 5 wa ve 1 o 11 OW I up UJi ,#i«S-** 
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a. 
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are biased ''''̂ "'-'>*T*®^m^,j,T,f,g|-Mnis of microearthquakes with a depth of focus near zero (a) and an epicentral distance 
respect lo ihi' •^Mi.Mi^mM'^ ' "" near zero (b). 

Mt 
j^^&at ! ) beneath station SNM is 17,8 km, Seismograms for earthquakes nearly having 

-̂ •*M't0'i'l̂ »S!»iti-l conditions, i,e., /; = 0 or A = 0. are shown in Figure 9. 
- r ' S ^ ^ p f i i s to the reflecting discontinuity at points near Socorro were obtained by 

lill!.; discoiitiii«Jl|pj^^*m^^^l'^"' ' '^''''2 generated' by some of the earthquakes located in Figure 1. Depth 
I materi il itH>\« ^̂ ?" ^ ^ ^ ^ " ^ '''•'"^ restricted loshocks that produced clearly defined 5,-5 phases and that 

iicd orii,iii»l!) ft^%l 
piakes iccutaJdjfe^if'' 
ihe tra\(,l limi?«^#*|f|^^ 

•'om si mon S N ^ 
were scirchr«i i ^ ,.^^ 
•lectedcscnt. ti«^#*|'g 
depth of l ( V n H « l t o i ^ 
-Milts ol the «kw^^ i | 5 | 
.• obtainciJ h)* S ^ ^ | ^ | | 
-IC. the dej7!h ^ | | i # | 

s^ t 
i 10 have accurate hypoccnters. Results are shown in Figure 10, where depth' 

,lr( plotted at the reflection points (circles) and depths of focus are given at the 
"'(squares). The most consistent results appear to be southwest of SNM where 

j\ing quite diflerent focal depths yield very nearly the same depths to tlie 
feuily. Elsewhere, the scatter in depths is believed to be the result of errors in the 
Mfocus, 

I'^Jfplhs,.given in Figure 10, indicate that the di.scontinuity is dipping northward 
'̂̂ OJrro. Other'data appear to confirm this observation. On.Figure. 11 are plotted 

I limes at SNM out to an .S-P distance of 6.4 sec. Shocks known to have very 
4fpilis of focus have been deleted from this graph, A good theoretical fil to the 

5j.S' rellection times requires that the discontinuity dip approximately 6^ 
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'inuity dipping-
from a depth 
ll S-P =1,08. 

.Sjiion of epicenters shown in Figure I' indicates that most of the reflection 
vances of S-P ^ 2.0 are from shocks located north of Socorro'. Therefore, 
«sof dip required to match the observations must be northward. The depth of 

.''for the theoretical curve in Figure 11, A =.8 km, is the average depth calcu-
• "5 the Ŝ S arrival times (for events with S-P ^ 2.0) assuming a depth to the 

aicrfaceof 17.8 km. 
"sections are observed on ALQ seismograms of earthquakes occurring near 
clgiire 3, g and h). The reflection times from these records were used to map 
.tinutty northward along the Rio Grande rift. Results of these calculations are 
Figure 12. Only shocks whose epicentral distances and-depths of focus were 
'0 be known within 2 and 4 km, respectively, were used in these cal.culations. 
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ItO these parameters, the calculated depths at large distances depend critically 
ôc of velocity. For example, a change in .S'-phase velocity from 3.34 to 3.42 
i per cent) changes the calculated depth of the discontinuity by 2.3 to 4.5 km 
Sra! distances ranging from 80 to 120 km. No measurements made during this 
'4 be used to determine the 5. velocity along the reflection path with a precision 
xtcenl. Therefore, a constant velocity was selected that produced the smoothest 
in depths.from the Socorro area northward. This velocity, 3.38 km/sec, -was 
!»s than that measured for the direct S, 3.48 km/sec. Ffowever, the standard 

• ca the latter measurements was 0.07, and, therefore, little significance should 
"iiothe difference in velocities. 
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' PROPERTIES OF THE DISCONTINUITY 

'Imdecp discontinuity beneath Socorro must be sharp because 5-phase 
fining high-frequency oscillations are readily and apparently preferentially 
"̂ mit (Figure 3). Also, the generally large amplitude of 5'^5 reflections suggests 
tloilTcrence in 5-phase velocity across the discontinuity. 
f| ihIt plane-wave reflection theory is applicable, the ratio of S^P to 5^5 
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amplitudes as a function of distance can be used to estimate the velocity con ti.v,uir-. 
the discontinuity. S^P and S^S are generated by S-phase energy travclmji «/ 
separated ray paths from the focus, and, thus, their amplitude ratio is ul''«t! 
affected by differences in radiated energy from the focus. Table 2 lists five ^ /^ '^"^ 
amplitude ratios, each obtained by averaging many observed ratios narros l̂) p ^ ^ ^ " ' 
about the tabulated angles of incidence. The data for these ratios were obtamr^lfi^^ 
vertical component instrument (NMT system) at SNM. The measured aniplitu^«'^™^|^t incUkncc 
have been corrected by multiplying by the sine of the angle of incidence fo -.'ŝ -̂t̂  
wave and dividing by the cosine ofthe angle of incidence for the S^P phase. 

OBSERVEI3 A 

Observea 

Ti.'J' S y S 

Mcasuii,--
SxI'IS..:-

Ave.iS.I 

17.3 

21.1 

23.3 

30.5 

0.11 ±0,( 

0,15±0,C 

0.24 ± 0 . 

,0.27 + 0. 

0.58 ±0 , 

Theoretical amplitude ratios of 5^,/''to S^S, based on plane-wave theory, arc,'?rj!-*^ 
in Table 2 for the same angles of incidence as the observed -ratios. For a 1 l£f*»vSv!'.r̂  '̂ 
km/sec 5-wave velocity contrast, across the discontinuity, the theoretical rtUfeiSlj,*' 
greatly different from the observed ratios, particularly when the angle of innv*i5$.Jif-̂ ĵ 
S^S is near 20°. Theoretical ratios more in agreement with observed raiir-, fir*!'^''^^ 
obtained by postulating a 50 per cent decrease in S'-wave velocity from tlie ijsiif"'^^j*" 
the discontinuity. However, theoretical ratios as high as 1.27 are still obisatr;!? '̂̂ * »!~—-— -
addition, the velocity calculated for 5-wave reflections from Socorro to Alba<,u*/S2''^'°''^'^*^^'^^*'°''^''^ 
doesnot appear to supportthis crustal model. ' ^ ? 

Another way to make theoretical values agree more closely with observed s-a'^^Jt^r' 
have a discontinuity across which the S-wave velocity drops to zero and ihrf^^-'^J'-.*discontinuity coul 
velocity remains the same. This approximates the boundary between rigid and»'>'4wt§ ĵ»jj,ni[y of Socorri 
layers having different compositions. The theoretical values for this case, lisicdjilil'^t^^Tiicsc horsts arc 
2, still exceed the observed values, but the discrepancy is greatly reduced. In BAifts-̂ ^ jfui ince of aboui 
the steady increase in the observed ratios with increase in angle of incidence isdufl̂ jĝ tK̂ ŝ,* ja^ndropping ar 
with this type of discontinuity. ' "î IiJ a The fact that i; 

Slightly better agreement between theoretical and observed values of llic B"(;^>\^.A ^ related to the 
ratio S^PjS^S is obtained when the P-wave velocity increases from 6.0 to SX»)'T4̂ ^̂ ;jj!̂ ,g)||iuity underlai' 
and the S-wave velocity decreases from 3.46 to 0.0 km/sec across the disc-ifji-̂ foif̂ jjî ĵiiic mountain's: 
However, this model appears unsuitable because nonrigid material of pctir^iY^ii^ 
reasonable composition will have a velocity much less than 8.0 km/sec. This co.Twfo'-s ,! 
tion, as well as the observed amplitude ratios, indicates that the discontiniiii\ M <'ii5'•f'r»' 
lain by low-rigidity material having a /"-wave velocity little different from llic c>»e'it((*̂  
material. 'If this interpretation is correct, the 18-km discontinuity could not bcinc|.'«t)4i 
because the P velocity below this discontinuity would be far smaller than t ic r̂  '"f- "'̂ s cvtareh describe 
P„ velocity. The position of the Moho could be anywhere from a fraction of t '^ f«C\-30767. We w-
to many kilometers deeper than the 18-km discontinuity. The fact that no p'-> '' 
observed later than the S^S reflection from the 18-kni discontinuity (Figure 3)(i •{ , •* 
rule out the possibility of a much deeper first-order discontinuity. Strong icHeviitEisî aĵ  
than S^S would not exist because almost all of the S-pbase energy would be rf"o '̂t.-'t-,̂  
the 18-km discontinuity. Reflections of a totally /"-wave character from i d-rj 7^ ,̂̂  
continuity would probably be too weak to be identified. 

-I!nice in the fo'' 

CONCLUSIONS 

''•9(,i,C. E. (1971).Th 
^.^1 t^ U'^jok. 21st F id 
\ i . - " C S. (1941). Qua 
i%^T-\ C. L., M.A. R 

The important characteristics of the crustal discontinuity beneath the Rio 0 \7% ^ ' <^dci(ahsiract) 
-r, c - - j u i 5!Vyri«.K. W. (1963). 

rift nea r S inrnr rnarpc i .mnia r i7pH h p l n w *- . , , A/ 

f i^.J'.rJc trough, M 
VW'i:o. 

/ . 1 ne aiscontinuity flips nortnwara ana oDtains a deptn near M Km at a M î rtji' W i 1 (1969), Regi:-60 km from Socorro. 
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TABLE 2 

OBSERVED AND THEORETICAL RATIOS OF S ^ P TO S ^ S AMPLITUDES 

ik'-

S?' 

W ' 
Sogf Anfleof 
1 ^ ^ !ac ^cnce 

Bi " 
& 1 7 3 

?4!'" 
i 23 3 

m 305 

Observed 

Measured 

A v e . i S . D , 

0.11 ±0.023 

0.15 ±0.057 

0.24 ±0.20 

0.27±0.22 

0.58 ±0.10 

Corrected 
S^cPIS.xS 

A v e , ± S , D , 

0.017±0.0035 

6.046 ±0.017 

0.088 ±0.074 

0,111 ±0.086 

0.314±0.056 

a, = 6,00 
3 , = ,3 ,46 

a ; = 
02 = 

. Reflection Reflection 
Coefficient CoetTicient 

P ' • S ' 

0.05 

0.09 

0.10 

O.ll 

0.12 

0.18 

0.09 

0,03 

0,04 . 

0,18 

, Theorelical 

8,00 
4,60 

Ratio 

0.28 

1.0 

3.3 

2.7 

0.67, 

a, = 5,80 
3 , = 3,35 

02 = 

3i = 

Reflection Reflection 
Coefficient Coefficient 

P S 

0.12 

0.22 

0.25 

0.27 

0.32 

0.94 

0.82 

0.75 

0.72 

0.67 

5,80 
0,00 

Rat io 

0.13 

0.27 

0.33 

0.38 

0.48 

'ym 

with observed •*;„. 
• to zero and tks v -
etween rigid ao4 «yy 
•' Ibis ca.sc. Iiu<^w f̂  
ily reduced. I» ^ | | ^ 
of incidence n»^^4^ | 

values of tlic _,.„ 
• from 6.0 \o -k^u , 
-'Cross the rJiMSi,̂ ^̂ ^̂  
latcrial of JVM?ii|̂ ^>| 
km/sec. Thu<tc|s.^ 

c discontinuity ^»)j 
-rent from lh»-gtj^li^^ 
y could not lx{l4>| " 
uallcr than li^t$;'J^ 
'• fraction ofayifi.,, 
f'lct thai no js%( '̂i^ 

"iiy (Figure 3 | i ^}4 t e 
- Strong rc/k«i^K%^ 
•y would be l i M i ^ i i ' 
icter from a ' ' "̂  

"<. 

eaih the Uji0 
-M v^t^ 

7 ' ^ ^ % 
- I 

'^OkrnaJ.iajlt^ 

"rveryl i^ '^^t ,*-

' : ' • ' - • ? ' ^ p v * 

tifcCamy era/. (1962). 

ontinuity could be related to some unusual features of the Rio Grande rift in 
HI) of Socorro. A characteristic of rift structure near Socorro, is intergraben 

|.1bcsc horsts are narrow fault block mountains that extend northward from Socorro 
ance of about 20 km. They formed relatively late in the history ofthe rift, i.e., 

sndropping and sedimentary filling of a relatively large graben structure (Denny, 
lllitfact that intergraben horsts exist near Socorro but not northward in the rift 
î pAilcd to the shallow depth of the crustal discontinuity at Socorro. A shallow 

aity underlain by hot material of low rigidity could also explain the high heat-
t mountains a few kilometers west of Socorro. 
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Resources, Circ. 120, 19 p, . ' M.-

Savage, J. C. (1965). The cITect of rupture velocity upon seismic first- motions, Bull. Seism. Soc. '^''•M 
263-275, % 

Stewart, S. W. and L. C, Pakiser (1962). Crustal structure in eastern New Mexico interpreted fwp*^-
Gnomecxplosion,/?»//. SmHi. Soc./Im. 52, 1017-1030. S; 

Summers, \V. K. (1965). A preliminary report on New Mexico's geothermal energy resources, A'fwAks^ 
Stale Bur. Mines and Mineral Resources, Circ. 80, 41 p, ' m 

Warren, R, E,, J, G, Schlater, 'V, Vacquier, and R, F, Roy (1969), A comparison of terrestrial hoal^;, 
and transient geomagnetic fluctuations in the southwestern U,S., Geophysics 34,463^78. . % 

Weber, R. H. (1971), K-Ar ages of Tertiary igneous rocks in central and western New Mexico: lUKkB^ 
IVest 71-1,7,2^5. .f. ' 

.DEPARTMENT OE GEOSCIENCE WT 

NEW MEXICO INSTITUTE OF MINING AND TECHNOLOGY • f|;ii 

SocoRRG, NEW MEXICO 87801 


