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TOWARD ASSESSING THE GEOTHERMAL FOTENTIAL OF THE 
JEMEZ MOUNTAINS VOLCANIC COMPLEX: A TELLURIC-MAGNETOTELLURIC SURVEY 

John F. Hermance 
Brown U n i v e r s i t y  

ABSTRACT 

Telluric-magnetotelluric s t u d i e s  were performed i n  t h e  
Jemez Mountains c f  n o r t h - c e n t r a l  New Mexico t o  c h a r a c t e r i z e  
t h e  t o t a l  geothermal system o f  t h e  V a l l e s  Caldera and t o  be 
i n t e g r a t e d  w i t h  an east-west r e g i o n a l  survey supported by 
t h e  Un i ted  S ta tes  Geo log ica l  Survey. The da ta  from t h e  r e -  
g i o n a l  survey i n d i c a t e  t h a t  e l e c t r i c a l l y  t h e  San Juan Bas in  
t o  t h e  west o f  t h e  Jemez Mountains i s  r a t h e r  homogeneous 
i n  c o n t r a s t  t o  t h e  eas te rn  s i d e  near Las Vegas where t h e  
presence o f  a broad heterogeneous s t r u c t u r e  i s  c l e a r l y  sensed 
The da ta  from t h e  Jemez Mountain area a r e  s t r i k i n g l y  s i m i l a r  
t o  o t h e r  R io  Grande r i ft da ta  and suggest a conduct ing  l a y e r  
a t  a depth  o f  approx imate ly  1 5  km. 
c a t e  t h a t  t h e  hydrothermal system i n  t h e  area i s  o f  a l o c a l -  
i z e d  na ture .  

The t e l l u r i c  data i n d i -  

I .  INTRODUCTION 

The c e n t r a l  o b j e c t i v e  o f  t h i s  telluric-magnetotelluric research  program 
funded by t h e  Lcls Alamos S c i e n t i f i c  Labora to ry  (LASL) was t o  p r o v i d e  c o n s t r a i n t s  
on t h e  c h a r a c t e r i z a t i o n  o f  t h e  t o t a l  geothermal system assoc ia ted  w i t h  t h e  evo lu -  
t i o n  of t h e  Jemez Mountains i n  n o r t h - c e n t r a l  New Mexico and was c l o s e l y  i n t e g r a t e d  
w i t h  a r e g i o n a l  survey i n i t i a t e d  by ou r  group and supported by the  Un i ted  Sta tes  
Geo log ica l  Survey (USGS) . 

For those s i t e s  where reasonable da ta  were e v a i l a b l e ,  convent iona l  magneto- 
t e l l u r i c  parameters were c a l c u l a t e d  l e a d i n g  t o  standard es t imates  o f  t h e  tenso r  
impedance,which a r e  i n c l u d e d  as an appendix t o  t h i s  r e p o r t .  Moreover, i n  many 
cases, two s i t e s  were opera ted  s imu l taneous ly  and t e l l  u r i c  t r a n s f e r  tensors  were 
c a l c u l a t e d  as w e l l .  

For those s i t e s  t h a t  e x h i b i t  a c o n s i s t e n t  two-dimensional qual i ty, model s 
o f  i n t e r p r e t e d  r e s i s t i v i t y  versus depth  were c a l c u l a t e d  u s i n g  a "cont inuous"  
i n v e r s i o n  scheme f o r  t h e  r e s i s t i v i t y  determined from t h e  e l e c t r i c  f i e l d  p o l a r i -  
zed p a r a l l e l  t o  geo log i c  s t r i k e .  I n  some cases, da ta  f rom severa l  s i t e s  c l o s e  
t o  each o t h e r  can i n  f a c t  be o v e r l a i d  and l e a d  t o  c o n s i s t e n t ,  though somewhat 
genera l i zed  models o f  t h e  a c t u a l  r e s i s t i v i t y  as a f u n c t i o n  o f  depth.  
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A .  The Regional Survey 
Maps of north-central New Mexico on which normalized t e l l u r i c  e l l i p ses  a t  

each s i t e  a r e  shown represent the local polar izat ion of the horizontal e l e c t r i c  
f i e l d  when referred t o  a c i r cu la r ly  polarized e l e c t r i c  f ie ld  of u n i t  amplitude. 

The t e l l u r i c  e l l i p s e  a t  a s i t e  on the Colorado Plateau near Farmington has 
p rac t i ca l ly  a c i r c u l a r l y  polarized t e l l u r i c  f i e l d .  Apparently, this s i t e  situ- 
ated i n  the  broad San Juan Basin i s  not affected by local inhomogeneities. In 
cont ras t ,  s i t e s  on the eastern s ide  of the Sangre de Cris to  Mountains near 
Las Vegas a r e  c l e a r l y  sensing the presence of a broad heterogeneous s t ruc ture .  
Te l lur ic  e l l i p s e s  a t  s i t e s  located i n  the  Rio Grande r i f t  near Santa Fe have 
s imilar  q u a l i t i e s  t o  those from some s i t e s  i n  the Jemez Mountains (JE-B, Baca-4, 
JE-1 0, JE-11 ) . 
remarkably s imi la r .  

Moreover , broadband magnetotell u r ic  data from these si tes-are 

B .  The Baca Grant Survey 
Throuah the cooDeration of the Geothermal Division of Union Oil and person- 

nel a t  LASi, seventeen short-period (10-100 s )  t e l l u r i c  s i t e s  were occupied i n  
the Baca Grant w i t h i n  the  Valles Caldera. Maps have been plotted showing r,or- 
malized t e l l u r i c  e l l i p s e s  calculated a t  20 seconds fo r  these si tes.  
l a rge  t e l l u r i c  e l l i p s e s  a t  two s i t e s  i n  Valle Grande (southeastern par t  of the 
caldera)  apparently represent  a local perturbation due t o  a r e s i s t i v e  resurgent 
dome. 
anomalously - low amplitudes w h i c h  may be associated w i t h  l oca l ly  enhanced elec- 
t r i c a l  conduct ivi t ies  i n  the  shallow c rus t  as  a result of local hydrothermal 
a c t i v i t y  . 

On the  other  hand, one i s  impressed w i t h  the  s imi l a r i t y  of the t e l l u r i c  
f i e l d  polar izat ion a t  many s i t e s .  
one to  discriminate between those s i t e s  representat ive of regional features  and 
those s i t e s  influenced by local perturbations.  

Anomalously 

In sharp cont ras t ,  s i t e s  i n  the  north-western par t  of the caldera have 

In  general ,  the t e l l u r i c  f i e l d  pattern allows 

C. Deep Structure  of the  Jemez Mountains 
Maanetotelluric data from the  Jemez base s i t e  has an inf lec t ion  i n  the 

magnetotell u r ic  response between 100 and 1000 seconds s t r i k i n g l y  simil a r  t o  the 
data from the southern Rio Grande r i f t  reported by pedersen and Hermancel and 
the north-central r i f t  reported by Hermance and Pedersen.2 
suggest the  presence of a conducting layer  a t  a depth of approximately 15 km 
beneath the Jemez Mountains. 

Mountains show a s imilar  fea ture  and suggest t h a t  the conducting layer ,  present 
beneath the Rio Grande r i f t  and perhaps representing a magma accumulation, 
extends l a t e r a l l y  beneath the Jemez Mountains and the Val 1 es Caldera. 

mil l ion years ago was associated w i t h  the  creat ion of this zone a t  t ha t  time. 
Since then, the thermal imprint of this event has declined i n  in tens i ty  a t  
shallow l eve l s ,  although molten magma, probably of a t h o l e i i t i c  composition, 
s t i l l  pe r s i s t s  a t 1 5  km depth. The t e l l u r i c  data i n  the Jemez Mountains do not 
suggest a major conducting anomaly a t  shallow depth such as m i g h t  be associated 
w i t h  a major magma body Gr even a widespread hydrothermal system. 
s ign i f i can t  concentrations of crustal  hydrothermal a c t i v i t y  appear t o  be 
local ized i n  nature and controlled more by shallow s t ruc ture  than by a regional 
convective system associated w i t h  an ac t ive  magma body. 

The Jemez data 

Magnetotelluric data recorded a t  a number of s a t e l l i t e  s i t e s  i n  the  Jemez 

Perhaps the resurgence of volcanic a c t i v i t y  i n  the Valles Caldera several 

A t  present,  
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11. OVERVIEW OF THE EESEARCH PROGRAM 

The c e n t r a l  o b j e c t i v e  o f  t h e  telluric-magnetotelluric research  program des- 
c r i b e d  below was t o  p rov ide  c o n s t r a i n t s  on the  c h a r a c t e r i z a t i o n  o f  t he  t o t a l  
geothermal system assoc ia ted  w i t h  t h e  e v o l u t i o n  o f  t he  Jemez Mountains i n  Rorth- 
c e n t r a l  New Mexico. C lea r l y ,  t h e  most v igorous  geothermal systems a r e  those f o r  
which the  hydrothermal, t h e  h o t  dry rock ,  and t h e  magmatic source r o c k  a r e  i n t i -  
ma te l y  coupled t o  one o t h e r .  Therefore,  our  goal was t o  a s s i s t  i n  e v a l u a t i n g  the  
c o u p l i n g  o f  these t h r e e  geothermal regimes beneath t h i s  area. 

Th is  research  was c l o s e l y  i n t e g r a t e d  w i t h  a p a r a l l e l  program o f  our group 
supported by  t h e  USGS. Th i s  i n v o l v e d  a r e g i o n a l  t e l l u r i c - m a g n e t o t e l  l u r i c  t r a v e r s e  
beg inn ing  i n  t h e  Great P la ins ,  c r o s s i n g  t h e  R io  Grande r i f t  i n  the  v i c i n i t y  o f  
t h e  Jemez Mountains and t e r m i n a t i n g  on t h e  Colorado Plateau. The two research  
programs were designed t o  complement each o t h e r  i n  bo th  a p r a c t i c a l  and a p h i l o -  
soph ica l  way. I n  a p r a c t i c a l  sense, assembling equipment, per fo rming  t,he f i e l d  
programs, reduc ing  t h e  data,  and i n t e r p r e t i n g  t h e  da ta  were op t im ized i n  t h a t  
redundant a c t i v i t i e s  and c o s t s  were t r in imized. 

I n  a p h i l o s o p h i c a l  sense, t h e  USGS program prov ided r e g i o n a l  c o n s t r a i n t s  on 
thermal processes i n  t h e  deep c r u s t  and upper mant le,  whereas the  LASL program 
was a s i t e - s p e c i f i c  c h a r a c t e r i z a t i o n  o f  n o t  o n l y  t h e  geothermal p o t e n t i a l  o f  t he  
Jemez Mountains and t h e  V a l l e s  Caldera, b u t  t h e  r e l a t i o n  o f  t h i s  geothermal 
a c t i v i t y  t o  deeper processes i n  t h e  c r u s t  and mant le  as w e l l .  

Upon comple t ion  o f  t h e  survey  t h e  s i t e s  shown i n  Table I had been cccupied. 
However, good da ta  were n o t  r e t r i e v e d  f rom a l l  t h e  s i t e s .  Th is  was due t o  a 
number o f  f a c t o r s ,  such as  l o c a l  l i g h t n i n g  storms d e s t r o y i n g  data q u a l i t y ,  t he  
i n a b i l i t y  t o  t r a n s f e r  da ta  f rom tapes, and i n  some cases inexper ience cn  the  
p a r t  o f  t h e  f i e l d  crew i n  d i s c r i m i n a t i n g  hetween good and bad da ta  se ts  w h i l e  
on -s i  t e .  

m a g n e t o t e l l u r i c  
t enso r  impedanceg,' f o r  computer codes.5 Moreover, i n  many cases, two s i t e s  
were operated simul taneous ly  and t e l l u r i c  t r a n s f e r  tensors  were c a l c u l a t e d  as 
we1 1,6,7 

Attached as an appendix t o  t h i s  r e p o r t  a r e  t h e  va r ious  t e l l u r i c  and r a g -  
n e t o t e l l u r i c  parameters f o r  each s i t e .  I n  p a r t i c u l a r ,  p r i n c i p a l  r e s i s t i v i t y  
va lues  as a f u n c t i o n  o f  p e r i o d  a r e  t a b u l a t e d  and p l o t t e d  i n  graph form. 

For those s i t e s  t h a t  e x h i b i t  a c o n s i s t e n t  two-dimensional qual i t y ,  models 
o f  t r u e  r e s i s t i v i t y  versus depth  were c a l c u l a t e d  u s i n g  the  i n v e r s i o n  scheme o f  
F ranc i s  Bos t i ck3  f o r  t h e  r e s i s t i v i t y  determined from t h e  e l e c t r i c  f i e l d  p o l a r i -  
zed p a r a l l e l  t o  geo log ic  s t r i k e .  As i s  well-known, apparent r e s i s t i v i t i e s  de- 
termined from t h i s  component (as opposed t o  t h e  pe rpend icu la r  component) a r e  
t h e  l e a s t  a f f e c t e d  by near -sur face  s t r u c t u r a l  he te rogene i t i es .  O f ten  t h e  
p a r a l l  e l  apparent r e s i s t i v i t y  1 eads t o  reasonable es t imates  o f  t he  r e g i o n a l  ve r -  
t i c a l  e l e c t r i c a l  s t r u c t u r e .  I n  ou r  case, da ta  from severa l  s i t e s  c l o s e  t o  each 
o t h e r  can i n  f a c t  be o v e r l a i d  and l e a d  t o  c o n s i s t e n t ,  though somewhat genera l i zed  
models o f  t h e  a c t u a l  r e s i s t i v i t y  as a f u n c t i o n  o f  depth. On t h e  o t h e r  hand, a 
number o f  da ta  s e t s  show t h e  contaminat ing  e f f e c t s  o f  geo log ic  s t r u c t u r e  l o c a l  
t o  t h e  s p e c i f i c  s i t e ;  hence these da ta  cannot be d i r e c t l y  used i n  d e l i n e a t i n g  
t h e  l a t e r a l  cha rac te r  o f  deep coherent  s t r u c t u r e s  w i t h i n  a g iven area. Never- 
t he less ,  our  s tudy  has suggested t h e  r e s u l t s  summarized i n  t h e  f o l l o w i n g  sec t i on .  

However, f o r  those c i t e s  where reasonable da ta  were a v a i l a b l e ,  convent iona l  
a ameters were c a l c u l a t e d  l e a d i n g  t o  standard est imates o f  t he  
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TABLE I 

TELLURIC-MAGNETOTELLURIC SITES OCCUPIED BY BROWN UNIVERSITY 
IN NORTH-CENTRAL NEW MEXICO 

AREA 

Farmi ngton 

Jemez Mtns. 

TYPE OF SITE 

2 base 

1 base 
12 s a t e l l i t e  
17 remote 
(Baca Grant) 

Las Vegas, NM 1 base 
2 s a t e l l  i t e s  

Santa Fe 1 base 
2 s a t e l l i t e s  
2 remote 

PERIOD RANGE 

10-10 000 s 
w/short period 
data from indus-  
t r i a l  source 

10-10 000 s 
10-4 000 s 

10-10 000 s 
10-3 000 s 

10-10 000 s 
10-4 000 s 
10- 100 s 

111. SCIENTIFIC RESULTS 

A.  The Regional Survey 

which our  telluric-magnetotelluric s i t e s  a r e  located.  A t  each s i t e  a normalized 
t e l l u r i c  e l l i p s e  i s  shown, which represents the local polarization of the hori- 
zontal e l e c t r i c  f ie ld ,  when referred t o  a c i r cu la r ly  polarized e l e c t r i c  f i e ld  of 
u n i t  amplitude induced i n  a homogeneous ear th  having a r e s i s t i v i t y  of 20 ohm-m 
(Hermance and Pedersen, manuscript i n  preparation).  For this presentation, we 
assume t h a t  local d i s to r t ion  of the t e l l u r i c  f i e ld  i s  of su r f i c i a l  o r ig in  so 
t h a t  the  t e l l u r i c  t r ans fe r  matrix has only real  elements. 
presenting data i n  th i s  way i s  t h a t  one circumvents the question of two-dimen- 
s iona l i t y  o r  three-dimensionality o f  geologic s t ruc tures  a t  a f i e l d  s i te .  The 
t e l l u r i c  e l l i p ses  represent basic information concerning the d i s to r t ion  of . -  re- 

Included i n  this report  i s  a map ( F i g .  1 )  of north-central New Mexico on 

The advantage of 

gional t e l l u r i c  f i e l d s  above and beyond any 
sional i t y .  

For example, s i t e  F-2, on t he  Colorado 
almost c i r cu la r ly  polarized t e l l u r i c  f i e l d .  
the  broad San Juan Basin i s  not affected by 
'the s i tes  LV-Base and LV-2 on the  eastern s 
a r e  c l ea r ly  sensing the presence of  a broad 

Other heterogeneous features  appear on 

consideration of two o r  th ree  dimen- 

Plateau near Farmington has an 
Apparently, this s i t e  s i tua ted  i n  

1 oca1 i nhomogenei t i  es . In con t r a s t ,  
de o f  the Sangre de Cris to  Mountains 
heterogeneous s t ruc ture .  
the  map. For example, i n  t he  Jemez 

Mountains, JE-6 shows a strong east-west polar izat ion,  whereas JE-5, although 
nearby, has a r e l a t ive ly  uniform polar izat ion.  
by JE-6 being located above a basement horst  block, whereas JE-5 is  located z t  
t he  edge of the  block. 

4 

Such an e f f ec t  could be explained 



5 



Sites JE-2 and JE-3 were located on top c f  a sharp-walled mesa and appar- 
en t ly  a r e  disturbed by local topographic e f f ec t s .  

In the Baca Grant, B-1 i s  decidedly l a rge r  t ha t  JE-Base,while B-3 is only 
moderately enhanced. B-1 i s  apparently seeing a local perturbation due t o  the 
resurgent dome on whose flank i t  i s  located. 

We feel t ha t  i t  i s  s igni f icant  t ha t  the t e l l u r i c  e l l i p ses  a t  sites located 
i n  the Rio Grande r i f t  have s imilar  qua l i t i e s  t o  those i n  the Jemez Mountains. 
We will see tha t  the broadband magnetotelluric data from these s ix  s i t e s  (seven, 
including B-3) a r e  remarkably s imilar .  

B .  The Baca Grant Survey 
T h r o u g h  the cooperation of  the  Geothermal Division o f  Union Oil and per- 

sonnel a t  LASL, seventeen short-period (10-100 s )  t e l l u r i c  s i t e s  were occupied 
i n  the Baca Grant w i t h i n  the Valles Caldera. Included as  par t  of  this report  
i s  a map ( F i g .  2 )  showing normalized t e l l u r i c  e l l i p ses  calculated a t  20 s for  
these s i t e s ,  

I06 
36.C 

I! 

52'30 

sa 

3s- 
470 so, .. 

106'31'30' 106'30' 27'30.  2 3' '106*22'30'  

F i g .  2 .  

Normal ized t e l l  ur ic  el 1 i pses - Baca Grant, 
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I nspec t i on  o f  t h e  map revea ls  anomalously l a r g e  t e l l u r i c  e l l i p s e s  a t  s i t e s  
1 and 10, apparen t l y  rep resen t ing  a l o c a l  p e r t u r b a t i o n  due t o  t h e  resurgent  dome. 
I n  sharp con t ras t ,  s i t e s  13-16 have anomalously low ampl i tudes.  
must be caut ioned t h a t  s i t e s  14-16 a l s o  have low t e l l u r i c  f i e l d  p r e d i c t a b i l i t i e s  
(on t h e  o rde r  o f  0.3) whereas s i t e  13 has p r e d i c t a b i l i t i e s  on the  o rde r  o f  0.75. 
A l though we have n o t  evaluated any poss ib le  b i a s  i n  t h e  t e l l u r i c  t r a n s f e r  tensor  
due t o  these low p r e d i c t a b i l i t i e s ,  we never the less  f e e l  t h a t  these f o u r  s i t e s  
(13-16) may indeed be assoc ia ted  w i th  l o c a l l y  enhanced e l e c t r i c a l  c o n d u c t i v i t i e s  
i n  the  sha l low crust ,perhaps a r e s u l t  o f  l o c a l  hydrothermal a c t i v i t y .  
a more d e t a i l e d  survey should be considered f o r  t h i s  area. 

A somewhat d i f f e r e n t  impress ion emerges when t h e  e l l i p s e s  a t  s i t e s  5, 8, 9, 
11, (B-3) ,  12, and 17 (8-5) a r e  compared. 
l a r i t y  o f  t h e  t e l l u r i c  f i e l d  p o l a r i z a t i o n  o f  these s i t e s .  

I n  general ,  we fee l  the  t e l l u r i c  f i e l d  p a t t e r n  a l l ows  one t o  d i s c r i m i n a t e  
between those s i t e s  r e p r e s e n t a t i v e  o f  r e g i o n a l  f ea tu res  and those s i t e s  i n f l u -  
enced by l o c a l  pe r tu rba t i ons .  

However, one 

C l e a r l y ,  

Here one i s  impressed w i t h  t h e  s i m i -  

C. 

F ig .  3, where data a r e  shown i n  which t h e  e l e c t r i c  f i e l d  p r e d i c t a b i l i t y  f o r  
e i t h e r  component i s  g rea te r  than 0.8. 
d i c t a b i l i t i e s  a r e  g r e a t e r  than 0.9. 
d i t i o n .  

be l a r g e r  than 0.9 and where t h e  skewness c o e f f i c i e n t s  a r e  l e s s  than 0.4. 
c i r c l e d  p o i n t s  rep resen t  data f o r  which the  maximum e l e c t r i c  f i e l d  component 
has a p r e d i c t a b i l i t y  l e s s  than 0.85 (0.82 t o  0.84). 
downward somewhat from t h e i r  t r u e  va lues by no ise  on the  magnetic component. 
Nevertheless,  t h e  i n f l e c t i o n  i n  the  m a g n e t o t e l l u r i c  response between 100 and 
1000 s i s  s t r i k i n g l y  s i m i l a r  t o  t h e  data from the  southern Rio Grande r i f t  r e -  
po r ted  by Pedersen and Hermancel and t h e  n o r t h - c e n t r a l  r i f t  repor ted  by Hermance 
and Pedersen2. 

The i n t e r p r e t a t i o n  o f  m a g n e t o t e l l u r i c  data f rom those two areas i n d i c a t e d  
a zone o f  m e l t  accumulat ion a t  a depth o f  15 km beneath the  no r th -cen t ra l  r i f t  
(Santa Fe) and a t  a depth o f  27 km beneath t h e  southern r i f t  (E l  Paso). Since 
t h e  bes t - reso lved parameter of t h i s  l a y e r  was i t s  sect ion-conductance ( t h i c k -  
ness -conduc t i v i t y  p roduc t ) ,  a layer 750 rn t h i c k  c o n s i s t i n g  o f  100% m e l t  
(T=1200°C; 
l a y e r  6 km t h i c k  c o n s i s t i n g  o f  15% m e l t  i s  a lower  l i m i t  on the  m e l t  concentra-  
t i o n .  

It i s  i n s t r u c t i v e  t o  cons ider  t h e  da ta  f rom t h e  Jemez base s i t e  i n  the  
l i g h t  o f  these o t h e r  r e s u l t s .  I n  F ig .  6, we show a range o f  curves which m igh t  
f i t  t h e  p r i n c i p a l  apparent  r e s i s t i v i t y  data p a r a l l e l  t o  geo log ic  s t r i k e .  Using 
Franc is  B o s t i c k ' s  cont inuous i n v e r s i o n  scheme3, we have considered s i x  models 
t h a t  f a l l  w i t h i n  t h i s  range and have t h e  responses i n d i c a t e d  i n  F igs .  7 and 8. 
The i n t e r p r e t e d  r e s i s t i v i t y  i n  ohm-m as a f u n c t i o n  o f  depth i n  k i l omete rs  f o r  
each model i s  shown i s  F igs .  9-14, w i t h  a composite o f  a l l  models shown i n  
F ig .  15. 

The degree t o  which apparent  r e s i s t i v i t y  data i n  t h e  p e r i o d  range 100-1000 s 
i s  b iased downward by magnetic no i se  s i g n i f i c a n t l y  a f f e c t s  t h e  i n t e r p r e t a t i o n .  

One does however o b t a i n  t h e  impress ion from bo th  the  m a g n e t o t e l l u r i c  data 
i n  F ig .  5 as w e l l  as t h e  composite o f  t h e  i n t e r p r e t a t e d  r e s i s t i v i t i e s  i n  F i g .  15, 
t h a t  t h e  data do suggest t h e  presence o f  a conduct ing l a y e r  a t  a depth o f  ap- 
p rox ima te l y  15 km beneath t h e  Jemez Mountains. 

Deep S t r u c t u r e  o f  t he  Jemez Mountains 
M a g n e t o t e l l u r i c  data from t h e  Jemez base s i t e  (JE-B) a r e  presented i n  

I n  F ig .  4, we show data where p both  pre-  
Th is  appears t o  be a ve ry  r e s t r i c t i v e  con- 

I n  F ig .  5, we show data where e i t h e r  p r e d i c t a b i l i t y  ( u s u a l l y  E-Max) has t o  
The 

These data may be biased 

= 2 S/m) i s  an upper l i m i t  on t h e  m e l t  concent ra t ion ,  whereas a 
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Fig. 5. 
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frequency. 
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I n terpreted res  i s ti v i  t y  prof i 1 e ,  

In F i g s .  16-17, the responses c f  Models 1-6 a r e  compared w i t h  magnetotel- 
l u r i c  data recorded a t  a number o f  s a t e l l i t e  s i t e s  i n  the  Jemez Mountains. A t  
t h i s  F o i n t  we feel  t h a t  the s i m i l a r i t i e s  between these s i t e s  dominate over the 
differences and t h a t  the  conducting l aye r ,  present beneath the Rio Grande r i f t  
and perhaps representing a magma accumulation, extends l a t e r a l l y  beneath the 
Jemez Mountains and the  Valles Caldera. 

We m i g h t  speculate  t ha t  the resurgence of volcanic a c t i v i t y  i n  the Valles 
Caldera several mil l ion years ago was associated w i t h  the  creat ion of this zone 
a t  t h a t  time. Since then, the thermal i m p r i n t  of this event has declined i n  
i n t ens i ty  a t  shallow l eve l s ,  although molten magma s t i l l  persists a t  15 km. 

The t e l l u r i c  data i n  the Jemez Mountains do not suggest a major conducting 
anomaly a t  shallow depth such a s  m i g h t  be associated w i t h  a major magma body or  
even a widespread hydrothermal system. Although Fresent manifestations of 
geothermal a c t i v i t y  i n  the Valles Caldera a r e  ul t imately re la ted  to  volcanism, 
we see the present a c t i v i t y  as  a product o f  much more intensive a c t i v i t y  over 
the l a s t  several mi l l i on  years .  A t  present,  s ign i f i can t  concentrations of 
c rus ta l  hydrothermal a c t i v i t y  appear t o  be local ized i n  nature and control led 
more by shallow s t ruc tu re  than by a regional convective system zssociated w i t h  
an  ac t ive  magma body. 
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APPENDIX 

NORMALIZED TELLURIC FLLIPSES 

LOCATION - BACA GRANT: VALLES CALDERA, NEW MEXICO 

These data were acquired i n  cooperation w i t h  the  Union Geothermal D i v i s i o n .  

Section A .  
Normalized t e l l u r i c  ellipses f o r  a complex t e l l u r i c  t ransfer  tensor driven 

by a u n i t  amplitude t e l l u r i c  f i e l d  having clockwise and counterclockwise c i r cu la r  
polarizations.  

Section B. 

u n i t  amp1 i t u d e  c i r cu la r ly  polarized e l e c t r i c  f ie ld  induced i n  a homogeneous 
medium having a r e s i s t i v i t y  of  20 ohm-m. 

Normalized te l lur ic  e l l i p s e s  for a real  t e l l u r i c  t ransfer  tensor driven by a 

Part 1 .  20 seconds 
Part 2. 30 seconds 
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Section C .  

determined a t  50 sec. and 65 sec. 
Normalized and compensated t e l l u r i c  ellipses fo r  Baca S a t e l l i t e  1 (B-1) 

11. LOCATION - REGIONAL DISTRIBUTION OF SITES ACROSS NORTHERN NEW MEXICO 

These data were acquired through a j o i n t  research program supported by the 
Los Alamos Sc ien t i f i c  Laboratory and the U .  S .  Geological Survey. The coopera- 
t i o n  of t he  Union  Geothermal Div is ion  was extended by way of allowing access t o  
Union's leased properties i n  the Baca Grant, Valles Caldera. 

The following data i s  arranged alphabet ical ly  by s i te :  
Farmington Las Vegas 
Jemez Mounta i ns Santa Fe 

and cons is t s  of  two f igures  from each location representing the t e l l u r i c  e l l i p s e  
referred t o  a u n i t  amplitude c i r cu la r ly  polarized e l e c t r i c  f i e l d  induced i n  a 
homogeneous medium having a r e s i s t i v i t y  of 20 ohm-in. One figure represents the 
transformation generated by applying only the  real  elements of t he  t e l l u r i c  
t r ans fe r  tensor, and r e s u l t s  i n  a single e l l i p s e .  The other  figure represents 
the  transformation generated by applying a clockwise and counterclockwise elec- 
t r i c  f i e l d  t o  the complex elements of the t e l l u r i c  t r ans fe r  tensor ,  and r e s u l t s  
i n  a n  e l l  ipse f o r  b o t h  polar izat ions .7 

II!FUT I l lPElsAtK~ TEHSOR: 
-0.8OC.S O.Qda3 8.1934 0.125; 
-0.11d6 -9.1237 -8.9110 -0.0472 

CrJIiPEHSATEl? TELLURIC TkkNSFER TENSOR: 
G.6911 -8.1290 -@.€a74 -0.0662 

-e. 1303 -0.0804 8.5338 0 .  o,so3 
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INPUT IMFEGAIKE TENSOR: 
Q.Q46@ 8.0871 0.2974 0.3322 

-6.2631 -8.2386 -0.9566 -9.0544 

COMPENjATEt TEI-LUP IC TRkNSFEP TENSOR: 
:.XGir 0.2792 -0.2992 -8.8901 

-0.3152 8.8728 1.1240 -8.CS569 

IHPUT IMPEDANCE TEHSOR NORHCILIZED TELLURIC TRANSFER TEHSOR 
0.8468 0 .  8871 0.2074 8.3322 1.2966 8.2792 -8.2992 -8.8381 
-0.2641 -8.2386 -8.0866 -8.0544 -0.3152 0.8728 1.1240 -9.8569 

F - 1  

FARHIHGTOIi CEASE) 

PERIOD: 1080 

A:xIs: 1.5 

FA-e-1 (#4285 

PHUSE-CORRECTED 
I:.FJMPENSATEti TELLURIC 
ELL i P ,E PURiik1ETERS 

PlAJOR A X I S :  1.475 
I.1IHcJF: AXIS: 8.855 
UZ I PIU TH : -4 1.363 
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INPUT IMPEDANCE TENSOR NORMALIZED TELLURIC TRANSFER TENSOR 
-8.0398 8.0263 0.2166 0.2506 1.0446 0.0760 0.0301 -4 .1476 
-0.1943 -0.275s 0.0232 0.0032 0.0591 -0.0446 1.0512 0.1824 

F - 2  

FctRMltJGTON (EASE? 

PEPIOD: 1088 

A X I S :  1.5 

Fk-B-3 ( # 4 2 z j  

PHASE-COFPECTED 
C(i!lPEtiS~TEG TELLUPIC 
ELLIPSE PkkkHETERS 

IWFUT JIIPEDANCE TENSOR: 
4 . 0 3 1 5  -0.0993 8.2024 t3.2642 
-e.ziuz -e.25m -e.m3i e.eos2 

0.0837 0.018b 1.0444 0.1041 

COMPEHSATED TELLURIC TRAWSFEP TEHSOF: 
1.0335 8.138? e.0911 -0.0499 

1 
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IHFIJT IHPEPAHCE TENSOR: 
-O.B?PS e.8263 0.2166 9.2596 
-rJ.1943 -0.2758 0.8232 0.0032 

COVPEfJSsTED TELLURIC TRANSFER TENSOR: 
1.8446 8.8768 0.0381 -0.1476 
c1.0591 -0.8446 1.0512 0.1824 

A:C:S: 2 

COKE EWSkTEt TELLUPIC 
ELL!PSE EAPk!SETEPS 

CrIC;f iT~P-iLOC~UISE RGTATIOt4 
l l t 4 N t  M X I S :  1.199 
H!iIOF rrtiI5: 1.012 
6tZ I W T H : 

CLOCI'WISE POTfiTIOH 
1% JUP Sl!15: 1. 146 
H I H W  k!?IS: 0.867 
kZ 1111ITH: 71. b32 

-5.624 

INPUT IMPEDfiHCE TEHSOR HOFHAL I ZED TELLUPIC TRANSFER TENSOR 
-0.0619 -8.0085 8.1691 8.1972 0.8190 0.0629 0.1564 -9.1184 
-0.8503 -0 .089~  e . 0 1 ~  8.~16: 0 . ~ 6 0 4  0.0141 0.3340 0.0665 

JE - BASE 
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d 

IHFW INPEDAHCE TENSOP: 
-6.0615 -0.0085 0.1691 0.1972 
-0.0598 -0.0896 0.0104 0.0167 

4.8i90 8.8629 0.1564 -0.1184 
8.8504 0.ti141 0.3340 0.0665 

COMPENSFTED TELLURIC TRCIHSFEP TENSOF: 

1 )+PUT JHPEDAHCE TENOR: 
-0.47% -0.0717 0.21@6 9.1489 -o.o:io - ~ ) . i e a  e : m 7  0.0039 

0.8038 -@.1381 8.3383 -0.0176 
0.9215 -0.0640 0.3954 8.8733 

COWENS4fEt TELLURIC TRANSFER TENSOR: 
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It4PUT IMPEPANUE TEIISOR: 
- 0 . 1 2 ~  - 0 . 0 s ~  0.1361 ~1.1363 
-0.0803 -0.1139 -0.8034 0.8406 

COIlPEIWiTEO TELLURIC TRWSFER TEHSOR: 
0 .  G@?Q @. et305 0.4632 -0.0832 
0 . W 3  0.0985 0.4341 0.0751 

i5 I lFE l~3k~ErJ  TELLURIC 
ELL I Y E  PrttkNETEPS 

I t4F'VT INPEDfiHCE TEIISOP: 
- 0 . ~ 9 s  -0.o905 0.2361 0 . 1 6 ~  
-0.0836 -@.1122 -8.0042 -8.BO7J 

CI:II.lFEN%iTED TELLURIC TRhNSFER TEHSOR: 
0.8336 -0.!621 8.3809 0.0233 

-2 .  Q25S -0.0072 0.4378 8.  €1638 

I 
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INPUT IHPEEclNCE TEHSOR NOPMClLIZED TELLURIC TRMSFER TENSOR 
-0.1851 -9.1848 0.3048 9.2769 1.3005 -0.0623 0 .8271  -8.0097 
-0.0618 -0.0317 -0.0297 -0.0401 -0.1560 -9.0233 0.2090 -8.0672 

JE - 2 
JEflEt !SATELLITE) 
JE-ESZ-2 C W.388 :j 
PER1l)rJ: 1008 

wrs: 1.5 

PHASE-CORRECTED 
COMPENSGTED TELLURIC 
ELLIPSE PARktlETEliS 

1.lriJOR G X I S :  1.541 

AZ IIIUTH: -0.744 
r i r t m  AXIS: 0.260 

INPUT IWEDANCE TEIEOR: 
-6.1851 -0.1848 9.3848 0.2769 
-0.0618 -0.8317 -0.0297 -0.8401 

COWPE!.ISfiTED TELLURIC TRANSFER TENSOF!: 
!.ZOO5 -0.8623 0.82'71 -0.0007 
-0.15i3 -8.8233 0.2890 -0.8672 

C 0 11 F'E I.! 5 k T ED TELL ?I I? I C 
ELLIF'5E PkPAPlETEPS 
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1HFllT 1I.IPEDOHCE TENSOR: 
-0.2165 -8.3890 8.1975 -8.8125 
-0,1322 -0.2413 B.0020 0.0551 

COt:PEtWiTEt* TELLURIC TRANSFER TENSOP: 
8 .4131  -@.4783 1.3539 9.3556 
C.1276 0.1187 0.8352 0.2340 

INPUT IMPEDANCE TEHSOR NORHALIZED TELLURIC TRANSFER TEHSOR 
-0.2165 -0.3890 0.1975 -9.0128 8.4131 -8.4783 1.3539 0.3856 
-0.1322 -8.2413 0.0020 0.0551 0.12f6 8.1187 0.8352 8.2440 

JE - 3 

JENEZ (SATELLITE) 
JE-BS3-1 (U343i 
PERIOD: 1808 

fi:t'rs: 1.5 

PHASE-COEPECTED 
COWENSATED TELLURIC 
ELL IPSE PARAWETERS 

IJAJOF' fG!fS: 1.645 
#It.IOP GXIS:  8.185 
kZ!KUTH: 38.707 
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INPUT IMPEDkHCE TENSOR NORMALIZED TELLURIC TRANSFER TEt4SOR 
-8.1814 -0.1168 0.2,9?C 0.1781 0.8893 -8.1287 0.4879 0.0346 
-@.lJ?S -8.2580 -0.0919 -0.8330 -8.2793 6.1315 0.8715 0.2463 

J E  - 5 

INFUT I t lFEC+ME TENSOR: 
-0.1814 -8.1168 0.2276 0.1701 
-0.1393 -0 .2508 -0.8319 -0.8336 

COWEMS9TED TELLURIC TFkNSFER TEt-ISOR: 
Q.Ye?3 -6.IZgi 0.4879 8.9346 

- 0 . x 9 2  0.1315 0.8715 8.24G3 
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INPUT IMPEbANCE TENSOR NORMZtLIZED TELLURIC TRkHSFER TENSOR 
8.1272 0.2667 0.1973 0.1302 0.7323 -0.1499 -0.8806 -8.3119 

-0.5380 -0.8441 -0.2878 -0.2286 -8.9757 -0.0466 3.0904 0.6844 

J E  - 6 

JEIIEZ iSkTELLITE)  
J E - R S j - 1  C#358j 
PERIOP: 1000 

i+XIS: 1.5 

C:illlPEHC;ciTECi TELLUPIC 
E L L I t S E  P6RAPlETEPS 

IlitJrJF f i X I S :  3.413 
PlItKIF A X I S :  0.411 
i i Z  I PllJTH : -71.698 

PHASE-COCRECTED 

IHPUT IWEDiWCE TEt4SOR: 
0 .  1""- 21: 0.266; 8.1973 0.1382 
-0.5380 -P.8441 -8.2078 -0.ZZ.6 

COI*lFEt.l~iiTEF TELLURIC TPANSFER TENSOR: 
8 . 7 3 2 3  -0.14P9 -0.8886 -8.31 19 

- 9 . 5 7 5 i  -Q.O4C6 3.8904 6.6844 
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INPUT IllPEDkHCE TENSOR NORMfiLItED TELLURIC TRCINSFER TENSOR 
-0.8504 -0.8661 8.1583 0.1386 0.6461 -0.8263 8.2684 0.03Sl 
-0.0619 -0.8934 8.0279 0.0838 0.0691 -0.8556 0.3474 0.0704 

PRED-EX: 0.918 PRED-EY: 8.876 

JE-10 

JEHEZ (SATELLITE! 
JE-BSl0-1 (1368) 
PERIOG: 1808 

fi25IS: 1.5 

PHkSE-CORRECTED 
COFlPEHSGTED TELLURIC 
ELLIPSE PARAMETERS 

I.1AJOR A!?IS: 0.728 
HINOP GXIS: 0.284 
fiZIIWTH: 18.456 

INPUT IHPEDkNCE TENSOR NORHCILIZEG TELLURIC TRfiNSFER TEWSOR 
-0.8584 -8.0661 8.1583 8.1386 0.6461 -0.0263 0.2664 8.8351 
-8.0619 -8.0934 25.8279 0.0830 0.8691 -0.0556 8.3474 8.8704 

PRED-E:?: 0.918 PRED-E’;: 8.876 

26 

JE - 10 

JEflEZ !SATELLITE) 
JE-BSIB-1 0368) 
PERIOD: 1080 
AyIS: 3 

COPlPENSkTED TELLURIC 
ELL!PSE PfiRAPlETERS 

COUHTEP-CLOCKWISE ROTclTIOH 
MGJOP AXIS: 0.664 

kZIMUTH: to. 744 

CLCICtGJ I SE ROTkT ION 
tlGJOR RXIS: 8.802 

RZIMUTH: 24.572 

b 

MINOR axis: B . Z ~  

r i I tdoR GXIS: 13.293 



INPUT IMPEDANCE TEHSOR NORMALIZED TELLURIC TRllNSFER TENSOR 
-8.8392 0.0233 0.2045 0.0944 0.6683 -0.24€2 0.83% -0.1398 
-0.Ctt541 -0.0992 -0.1364 -0.0790 -8.4816 0.1282 0.3651 8.0784 

FHtiSE-COFFECTED 
I:. CWP E!4 Sk T ED T E L LUP I C 
ELL I F  5E PiiPA:ETEFS 

PlhJC'2 G:.:Is: 0.847 
I.; I tIOP x-! Is:  8.388 
HZIMIJTH: -41.188 

I W U T  IHPEDAHCE TENSOR: 
-8.0332 9.8233 0.2045 8.8944 
-8.@641 -U.@992 -0.1364 -0.0790 

iOMPE14SATED TELLURIC TRFtHSFEP TENSOR: 
8.Gi83 -@.24€2 0.0356 -0.139C 
-8.4816 8.1292 0.2651 0.0784 
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I H F U T  II.1FEGAHCE TENSOP: 
-@.c?36$ 8.8123 0.1845 8.1142 
-13.Bc.13 -8.1002 -0.1362 -8.8762 

CrJIlPEtISfiTEB TELLURIC TPANSFER TEHSCSP: 
Q.6679 -0.1571 8.0549 -0.109e 
-0.4749 8.1343 C.3612 0.0370 

It4PUT IMPEDIINCE TEt4SOR HOPMALIZED TELLURIC TRMSFER TEHSOR 
-0.1431 -0.0942 0.3233 0.2619 1 . m ~  -0.1372 0 . m ~  -0.1093 
-0.09ii -8.1754 0.8093 0.847s 8.1277 0.0860 8.6894 e . i m  

B -  I 

JEWEZ-PBCA CSQTELLITEi 

PEFIOD: 1OSrO 

+i:h!Is: 1.5 

P HA SE - C OPP EC T ED 
COM~ENSATED TELLURIC 
ELL IPSE PAPMETERS 

MAJOF MIS: 1.460 
I I IHUP f i X I S :  8.500 
i iZIPIIITH: 15.710 

JS-B.51- 1 (#336)  
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INF?IT IMPEDANCE TEIISOR: 
-0.1431 -0.@942 0.3233 8.2619 
-0.8971 -0.1754 0.0093 0.0478 

COfiPEt!Si+TED TELLURIC TRFIHSFER TEHSOR: 
1.3QS.1 -0.1372 8.5305 -0.1893 
C.1277 0.0860 0.66194 0.1750 

INPUT IMPEGANCE TENSOR NOPMllL I ZED TELLURIC TRRNSFER TENSOR 
0.1021 0.6741 8.2315 0.2465 1.0696 8.9341 -0.3948 8.8624 

-8.0581 -0.0602 0.0154 8.6176 0.8805 -8.8019 0.2644 0.8847 

B -  3 

.JE!lEZ-EACA (SATELLITE) 
JIj-BS3-1 c.#410, 
PERIUD: 1890 

Cix1s: 1.5 

PHQSE-COWECTEL 
CQilF EliSiiTEL TELLURIC 
ELLIPSE PARCiMETERS 

1.lA.JGP A X I S :  1. 140 
MItWii' A X I S :  0.276 
ir S I MU1 H : -8.845 
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COMPENSATED TELLUP IC TPANSFEF: TEHSOE: 
1.96?& 0.034 1 -0.f940 Cl. 0624 
Q.95’05 -8.0619 8.2614 6.8047 

a 
INPUT IMPEDANCE TENSOR HOkMAL IZED TELLUP IC TRANSFER TENSOR 
0.8046 0.8462 8.2339 8.lfQQ 0.9031 -0.1430 -8.1259 -0.9831 

-0.069: - 0 . 1 m  0.iaw 0.0434 0.33218 -0.1457 0.4365 0.1246 

E - 4  

JEMEZ-BkUli CSGTELLITE) 
JB-E!S4-1 <#412) 
PER I OD: 1098 

A X I S :  1.5 

PHASE-COPPECTED 
CO!IPEHSGTEG TELLIJR I C 
ELLIPSE PARAMETERS 
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INPUT IPlPEDfiHCE TEHSOR: 
0.08’76 8.8467 8.2339 8.1780 

-Q.r?697 -0.le5g 0.1086 0.8434 

LWIPEHSATED TELLURIC TPANSFER TEHSOR: e ,  9 O Z 1  -0.1420 -0.1259 -0.8831 
0.3338 -9.1457 8.4365 8.1246 

INPUT IMPEDANCE TENSOR HORMllLfZED TELLURIC TRCINSFER TENSOR 
8.5591 1.8882 8.5712 0.3043 1.9575 -0.5968 -3.6834 -1.1832 -0.4575 -1.5381 8.4905 -8.2798 0.4738 -1.7207 4.5963 2.5505 

L V - B  

PHASE-COFRECTED 

ELLIPSE PAPGMETERS 
COIlPEENSctTED TELLUPIC 
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IMcltT InPEGallCE TENSOR: 
0.5591 1.0882 0.5712 0 .  GI43 

-0.4575 -1.5951 8.4905 -0.2 90 

COPlPEHSkTED TELLUP IC TRClHSFER T G O R :  

6.4739 -1.7207 4.5963 2.5505 t 1 . 5 3 3  -0.5968 -3.6834 -1.1832 

INPUT IWPEDClNCE TENSOR HORNfiLIZED TELLURIC TTRMSFER TENSOR 
8.5557 8.4635 8.9998 8.6995 3.7978 -8.6697 -2.2791 8.2861 

-0.8428 -8.9479 -8.3311 -0.0757 -8.9096 8.5711 4.8022 0.2368 

L V - 2  

LAS IJECfiS CSfiTELLITE) 
LII-BS2-1 (a31 1 > 
PEF IOD: l8EtCJ 

& X I S :  3 

PHaSE-COPPECTED 
COMPEIISHTED 1 ELLUP I C  
ELLIPSE PHPAllETERS 

HM.JDF! OXIS: 5.557 
14IHOP AXIS:  2.362 
UZ I HlJTH: -4 1.855 
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CO!lFEl:SATEI' TELLURIC 
: . , 5 ( s  -8.E697 -2.2 -. -.--.- 

\\  I \ \  

INPUT IItFEBFINCE TENSOR NOFHFILIZED TELLURIC TRQHSFER TEHSOR 
8.80F7 0.8239 8.2111 0.1478 0.8007 -0.1434 -0.0728 -0.0339 

-0.8301 -0.1044 0.6649 -0.8394 -0.0772 -8.8989 8.423s 0.8657 

S F - J A S E  

SitNTE FE (EASE? 

PERIN!:  lBC(8 
fiXI.;. . 1.5 

PHkSE-CORPECTED 
COPlPEHSATED TELLURIC 
ELLIPSE F'ARG1.lETERS 

I1ii.JOR AKIS: 8.815 
H I t i O R  k!-:IS: 8.489 
A; IPIUTH: -10.942 

CjF- E :sc-- 4 !#350) 
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INPUT IMPEDfiNCE T E N S O R :  
-0 .0065  O.QZ32 0 . 3 6 3 3  0.1237 
-0 .1146  -0.1251 -0.0110 -0.0172 

C OM P EN S 4 7 ED T E L L L W  I C 1 F: kl4S F E J? T E t I  5 0 R : 
8 . 6 9 1  1 -0.1290 -6.0374 -C. 066.2 
-0.3303 -0.0809 0.5330 0.0203 

SGIJTE F E  (BASE) 
5F-8-2 ( # 3 2  i 
PERIOD: is00 ' 

A X I S :  I 

COM?ENS45ED TELLURIC 
ELL IPSE PFIRANETERS 

COUNTER-CLOCKWI SE ROTkTI'JI4 

CLOCKLJ15E R O T A T I  OH 
MCtJOi? AXIS: 0.638 
N l M O ~  A X I S :  0 .617 
A2 I ZUTH: -34 .212  
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INPUT I~lFEDANCE TENSOR NORMkLItEP TELLURIC TRANSFER TENSOR 
8.8104 0.0320 8.1849 0 .1444 0.7368 -0.8902 -8.8849 -8.0483 

-0.1?34 -0.1197 -0.8129 -8.8247 -0.0539 -0.0265 0.4958 0.6364 

S F - 1  

0x1s: 2 

COMpE!;SRiE?J TELLUR iC 
ELLIPSE PARAMETEFS 

COUNTER-CLOCKWISE ii:QTAT I DM 
MAJOR AXIS: cS.848 
#!NOR c)XIS: g.411 
AZ I #UTH: -28,722 

CLOCKI4ISE POTHTIOtl 
19f iNR AXIS: C.632 
t4Itl15R A X I S :  8.522 
F)ZIflUTH: -9.315 

35 



INFUT It4PEDaHCE TEHSOR NORMAL IZEO TELLURIC TRCINSFER TENSOR 
-0.0325 -8.0338 0.1485 9.1914 8.5587 -6.1053 8.1481 0.6928 
- P . O i ? s  -9.17731 -8.8149 -0.8171 -8.8715 -9.6051 0.3374 -8.8184 

SF-2 

It4FUT IIlPEDANCE TENSOR: 
-8.Q355 -8.0338 8.1485 8.1014 
- 0 . o x 8  -0.0731 -8.0149 -0.0171 

COIIPEHSfiTED TELLURIC TRiWSFER TENSOR: 
0.55E7 -8.1053 8.1481 e.0023 

-0.0715 -0.0051 8.3374 -0.0104 

S W T E  FE !SATELLITE) 

f 5;: 2 

C 0 t1P E t IS ii T ED T i L L Ut? I C 
ELL IPEE PtiPiiilETERS 
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SECTION A 

Part 1 

Normalized Telluric Ellipses (Unit Amplitude Circularly 

Polarized electric Field) 

T = 20 Seconds 

INPUT IMPEDCINCE TENSOR HORNALIZED TELLURIC TRAHSFER TENSOR 
-0.7814 8.1217 8.7029 8.6352 8.4232 -8.8214 8.2886 -8.2856 
-8.3824 -3.4264 -8.7648 0.9577 8.8610 8.5447 1.2044 9.9626 

BASE IMFEDGNCE TENSOP: REMOTE TELLURIC TEHSOR: 
PIZED-E!': 8.996 PRED-EY: 8.944 WED-EX: 8.623 PRED-EY: 8.722 

JEFEZ-BACA LOCCITION (REMOTE) 
.JR -B5- F 

F;:{II;: 1 

COMPENSATED TELLURIC 
ELLIPSE PAPGMETERS 

COUHTER-CLOCKUISE ROTCIT 
PIAJOP A X I S :  1.975 
MINOR GXIS: 8.713 
CiZ IMIJTH: -94.708 

CLOCKUISE F W A T I O N  

FEPIOD: 28 

I 

I 

O N r  
I 

MGJh? A!<IS: 1.241 
MIHOR AXIS:  6.117 
FIZ IHUTH: 78.739 

IHPUT IllFEDClNCE TENSOR NORHALIZED TELLURIC TRAHSFER TENSOR 
-0.8390 1.1812 8.5336 0.3164 8.2688 -0.8687 -8.1882 -8.6389 
-1.5619 -4.1~4 -1.3935 0.1726 -8.3861 8.4952 1 . m ~  0.8288 

BASE IPlPEDGNCE TENSOP: REMOTE TELLURIC TENSOR: 
F'PED-EX: 0.9QG FRED-EY: 8.944 PRED-EX: 0.757 PRED-EY: 0.83 

JEMEZ-BACA LOCkTION <REMOTE) 

COMPENSATED TELLURIC 
ELLIPSE PARGI.1ETERS 

COUNTER-CLOCKUISE POTGTION 
PIAJOF' kXIS: 2.669 
I.1INOR A!4IS: 8.703 
f iZ I WTH: -76.519 

CLOCt3dI SE ROTATION 
IIA.JOR k 4  I S: 1.393 
IIINOR A X I S :  0 . 3 3 7  
fiZIMUTH: -83.261 

l------ 
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INPUT IIIPEDANCE TENSOR NORMALIZED TELLURIC TRfiWSFER TENSOR 
-1.1419 0.3316 0.8351 1.0871 8.6078 0.0797 0.2563 -8.4660 
-1.2578 -2.8143 -0.1494 8.1886 0.0124 8.1069 1.2877 0.4922 

BGSE IMPEDANCE TEHSOR: 
PREP-EX: 8.906 PRED-EY: 8.944 PRED-EX: 0.94 PRED-EY: 0.989 

REHOTE TELLURIC TENSOR: 

JEMEZ-BACCI LOCATION (REHOTE? 

PERIOD: 20 - 
Je-ix-A 

AXIS: 1 

COHPEHSATED TELLURIC 
ELL IPSE PARAMETERS 

COVHTEP-CLOCKWISE ROTAT ION 
HAJOR AXIS :  1.476 
n I t m  AXIS: 1.124 
kZ ItlUTH: -87.065 

CLOCkUISE ROTATION 

MIWOR FtXIS: 0.068 
HC~JOR axis: 1.383 

i2IHUTH: 88.338 

INPUT INPEDANCE TEMSOR NORMkL I ZED TELLURIC TRfiWSFER TENSOR 
-1.8942 0.1818 0.4511 0.6022 0.3331 0.8478 0.3138 -0.3782 -1.1359 -2.2656 -0.2372 -0.0536 -0.0920 0.0581 1.8756 0.3572 

W S E  IMPEPAHCE TENSOR: REMOTE TELLURIC TENSOR: 
PPEP-EX: 6.906 FRED-EY: 0.944 PRED-EX: 0.829 PRED-EY: 8.956 

JEMEZ-BACA LOCATION cREtlOTE) 
J6-E9-G 
PEPfOG: 20 

AXIS: 1 

COMPEI4SATED TELLURIC 
ELL!PSE PkRfiMETERS 

COUHTER-CLOCKW I SE ROTATIOH 
MMJOR A X I S :  1.223 
WIHrJR AXIS: 0.792 
AZIMUTH: 83.997 

CLOCKWISE ROTAT I OH 
MfiJOR A X I S :  1.088 
NINOR AXIS: 0.1Fll 
fi2 I MUTH : 76.636 
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-0.966;o -2.5465 - 0 . 3 ~ 6 7  0.3539 
-3.1935 8.4992 2.6051 4.0566 

INPUT IMPEOANCE TENSOR 

BASE I~lPEBilNCE TENSOR: REMOTE TELLURIC TENSOR: 
PRED-EX: 8.986 PRED-EY: 8.944 

JEMEZ-BACfi LOCATION (REMOTE) 
JB-B 19-A 
PERIOD: 20 

k%IS: 1 

COMPEHSATEO TELLURIC 
ELL IPSE PliRkRETERS 

COUNTER-CLOCKW I SE ROTGT I ON 
MAJOR A X I S :  3.527 

AZIWTH: 8.513 

CLOCKUISE ROTATION 
NAJOR AXIS: 1.351 
t.1INOR AXIS:  0.467 
At I tlUTH: 44.500 

r i I t w  AXIS: 1.438 

\ 
INPUT IMPEDANCE TENSOR NORMRLIZED TELLURIC TRRNSFER TENSOR 
-8.3414 -0.3207 1.5814 1.3473 0.9261 -8.0748 8.2094 -8.0069 
-0.7814 -1.0377 0.1290 0.5101 8.2021 0.1205 0.5508 8.1063 

BASE IMPEDANCE TENSOR: REHOTE TELLURIC TENSOR: 
PRED-EX: 8.906 PRED-EY: 8.944 PRED-EX: 0.965 PREG-EY: 8.815 

JEMEZ-BclCh LOCGTION (REMOTE) 
JB-E 1 1 -fi 
PERIOD: 20 

A X I S :  1 

COMPENSATED TELLURfC 
ELLIPSE PARNIETERS 

COUWTER-CLOCKWISE ROTCIT ION 
HfiJOR AXIS: 0.977 
MIHOI!  AXIS: 0.627 
AZ IMUTH: 19.991 

CLOCKUISE ROTRTION 

MINOR AXIS: 0.299 
AZIHUTH: 25.715 

HAJOI! WIS: 1.859 

I 
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ItJPUT IMPEDfiNCE TENSOR NORMALIZED TELLURIC TRONSFER TENSOR 
-0.2914 -0.6041 1.182: 1.1066 0.7239 -8.0241 0.2832 8.6989 
-6.3383 -1.5337 0.2216 0.4783 8.2188 0.0756 0.7887 9.1513 

6ASE IMPEPFINCE TENSOR: REMOTE TELLURIC TENSOR: 
FRED-EX: 0.966 PRED-EY: 0.944 FRED-EX: 0.937 PRED-EY: 8.965 

JE1IEZ-BGCG LOCATION !REMOTE) 
?B-BlZ-A 
PEEIQD: 26 

A? I S :  1 

COPtPEN5ATEP TELLUR IC 
ELLIPSE PGFAIIETEPS 

COIItJTEF-CLDCYW I 5 E  FOTAT10t.I 
IlaJirF k#I 5: 0.946 
MIHOP k:-tIS: 8.563 
AZIklUTH: 64.399 

CLrJCVWIsE ROTAT IOH 
PIAJOF: 61x1s: 1.126 
MINUP AXIS: 8.410 
AZ I MUTH : 42. is5 

INPUT IMPEDANCE TENSOR NORMALIZED TELLURIC TRRHSFER TEWSOR 
0.9176 -0.0919 0.7550 -0.8840 0.2280 -8.2306 -0.2611 8.3192 

-0.3668 -0.9762 -0.0873 -0.2922 -0.1202 -0.0646 0.4241 0.1927 

BkSE IIlPEDAHCE TEHSOR: RENOTE TPLLURIC TENSOR: 
F~?E[PE:-:: 0.906 PPED-EY: 0.944 FRED-EX: 0.732 PRED-EY: 0.778 

JEt.tEZ-EGCk LOCATIOW (REMOTEi 
JB-B13-fi 
PERIOD: 29 

9x1s: 1 

COMPEt4SGTED TELLURIC 
ELLIPSE PAPGMETEPS 

COUHTEP-CLOCEW ISE POTATIOH 
#AJOR 61x15: 0.623 

AZIIWTH: -42. %38 

CLOCKWISE POT AT I ON 
IIAJOR AXIS: 0.557 
FlINOP A X I S :  0.485 
kZ I MUTH: 28.885 

n I w  61:m: c1.3~e 
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INPUT IMPEDANCE TENSOR 
-0.2473 0 . 4 ~ 2  0.1219 0.2403 
0.8133 -1.3397 0.0788 -0.1827 

BASE IMPEDANCE TENSOR: 
F'FEG-E>:: 8.986 PFED-EY: 0.944 

JEMEZ-BACA LOCATIOI4 !REMOTE) 
JE-El4-A 
PERIOD: 20 

HXIS:  1 

COHPENSATED TELLURIC 
ELL1 PSE PARWETERS 

COUNTER-CLOCKWISE ROTFlTI OH 
MAJOP HXIS: 8.653 
M I N O R  WIS:  0.158 
AZIIIUTH: -68.033 

CLOChWISE POTATION 
MAJOP WIS: 8 .€68  

fit I MUTH: -75.495 
k i I t w t ?  A X I S :  0.822 

NORMALIZE0 TELLURIC TRANSFER TEHSOR 
0.1145 8.8374 -0.0781 -0.2345 
-0.0329 -0.0827 0.4179 8.4294 

REPtOfE,TELLURIC TENSOR: 
PREP-EX: 0.206 PREP-EY: 0.304 

IHFUT IIIPEDGNCE TENSOP NORMALIZED TELLURIC TRANSFER TENSOR 
0.6279 8.1693 0.1780 0.8991 0.0877 -0.0250 -0.2521 0.1458 
-0.1371 -0.1875 -0.2288 -0.1005 -0.1014 0.6378 0.1627 0.8159 

GASE IIVEDANCE TEHSOR: REMOTE TELLURIC TENSOR: 
FPEt-EX: O.P& PPED-EY: 0.944 PREP-EX: 0.321 PREP-EY: 8.894 

JEfEZ-PACA LOCATf0t.I !RENOTE) 
JE-E 15-k 
PEEIOD: 20 

A X I S :  1 

COMPEHSATED TELLURIC 
ELLIPSE PARAMETERS 

COUNTER-CLOCKW ISE ROTATIOH 
MtiJO'i AXIS: 8.311 
MINOR W I S :  8.131 
AZ! WUTH: -27.065 

CLOCYUISE POTATI(S1.I 

IIIHOI! 61x1s: 0.013 
A Z I MU T H : 

NF~JOF: WIS: 8.342 

-18.151 
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INPUT IHPEDANCE TENSOR NORklALIZED TELLURIC TRCINSFER TEHSOR 
0.1886 -0.4112 0.0942 -0.036s 0.0182 - 0 . 0 ~  0 . ~ 0 4  0.1897 

-0.3208 -1.2652 -0.1126 -0.2324 -0.1281 -0.0569 8.5015 0.2987 

BFISE IMPEPkNCE TENSOR: REMOTE TELLURIC TENSOR: 
PPED-EX: 0.906 PRED-EY: 0.944 PHED-EX: 0.297 PREG-EY: 0.452 

JEHEZ-BGCA LOCATION <REMOTE> 
JB-B 16-9 
PERIOD: 28 

AXIS: 1 

COWEHSGTED TELLURIC 
ELLIPSE PAkkMETERS 

COUNTER-CLOCKW I S E  ROTGTIOH 
HAJOR GXIS: 0.632 
I.1IHOR f4xrs: 8.181 
kZIMUTH: 76.889 

CLOCKWISE ROTkTION 
MfiJOR fiXIS: 0.609 
MIHOR A X I S :  0.159 
fiZIMUTH: 72.771 

INPUT IHPEDANCE TEHSOR NORHALIZED TELLURIC TRCINSFER TEHSOR 
0.1981 -0.7852 0.6678 0.6098 0.4038 -0.8186 0.1603 0.2857 

-11.8463 -1.6440 0.4776 0.3331 0.2564 -0.8457 8.7875 0.2523 

BASE IllPEDFlHCE TEHSOR: REMOTE TELLURIC TENSOR: 
PPED-E:;: 0.906 PREP-EY: 0.944 PREP-EX: 8.849 PRED-EY: 0.831 

JEMEZ-BQCA LOCATION (REMOTE) 
JE -b 1 7-A 
PER!@P: 20 

axis: i 

COtiPENSkTED TELLURIC 
ELLIPSE PGRGMETERS 

COUNTER-CLOCKWISE ROTATI OH 
MAJOR A X I S :  0.756 
l l I l 4 ~ 3 f ?  AXIS: 0. 115 
kZIP1UTH: 78.871 

CLOCKWISE ROTkTIOW 
MAJOR A X I S :  1.130 
MINOF! AXIS:  0.423 
fi2 I MUTH: 57.015 
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SECTION A (CON'T) 

Part 2 

Normalized Telluric Ellipses (Unit Amplitude Circularly 

Polarized Magnetic Field) 

T = 30 seconds 

I NPllT I NF'EDANCE TENSOR NORMALIZED TELLURIC TRWJSFER TENSOR 
-0.5122 0.4083 8.2989 8.2825 0.2251 -8.0863 0.0483 -8.3565 
-0.5352 -1.5022 -0.8519 8.2831 -8.2203 0.4336 0.7891 0.3745 

BG$E Il4FEDFItJCE TEHSOR: REMOTE TELLURIC TENSOR: 
FF'ELJ-EX: 8 . 3  PFED-EY: 8.915 PPED-EX: 8.585 PREG-EY: 8.781 

JEllEZ-BACA LOCfiTION (REMOTE) 
Jf+Bf-fi 
PEk!O@: 38 

axis: 1 

COMPEWiTED TELLUI? IC 
ELLIPSE PfiRAtlETERS 

COUNTER-CLOCKWISE FOTATIOH 
H A J O R  A X I S :  1.386 
IIIHOR kxIS: 9.530 
HZII.lUTH: -79.11: 

CLOCK:'GI IS€ POTfiT IOH 
HAJOR AXIS: 6.38 
MINOR AXIS: 8.139 
AZ I IlllTH: -88.198 

I 

I NFUT IMPEOANCE TENSOR NORHALIZED TELLURIC TPWSFER TEHSOR 
-8.5374 -8.WZl 6.7485 0.8199 0.6874 8.0277 8.2253 -9.1582 -1.1434 -2.0075 -0.6936 1.1314 0.1696 0.7068 1.2283 8.3347 

BASE IPIPEDWCE TENS@P: REHOTE TELLURIC TEHSOP: 
PPED-E'..: 0 . 9  PRED-EY: 8.915 PFED-EX: 0.8 PPED-EY: 0.821 

JE!IEZ-BHCH LOCATION !PEHOfE) 
.IF: -B5 - H 
PEUICiC*: 36 

Al;IS: 1 

COHPENSATED TELLIJF I C 
ELL I F  SE PAiFAI.IETEPS 

COUNTEF-CLOCCU IS€ POTAT IOt  
NHJOF AlXIS: 1.945 
MItiW AXIS: 0.802 
ct Z I MUT H : 
CLOWUISE POTFITION 
RAJOR kXIS:  8.849 
IIINrJP kX1S: 9.139 
kZlI1UTH: ~ r .  431 

83.312 

e- 
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INPUT IIIPEPAWCE TENSOR NORHALIZED TELLURIC TRANSFER TENSOR 
-1.8PS4 -0.1435 0.6465 1.1372 0.6908 0.1900 0.4818 -0.3698 
-0 .54 i2  -1.8747 -0.3645 0.2133 -0.0586 0.2238 0.9380 0.5142 

EASE 11.1PEDAHi:E TENSOP: REMOTE TELLURIC TENSOR: 
FRED-E::: 0.9 PRED-EY: 0.915 PRED-EX: 0.934 PRECI-EY: 0.985 

JEIIEZ-RGCk LOCATION (PEllOTE) je - E:.: - H 
PEFIrJD: 30 

).)',;I$: 1 

CONPENSATED TELLURIC 
ELL IP5E PAPAMETERS 

COUHTEP-CLOCKWISE FOTfiTION 
P l l r  J W  fi:: 15: 1 ,344 
I?IHOY tI:x15: 1.283 
AZIIlUTH: 53.292 

CLOCKUISE FOTRTIOH 
MGJISR kXIS: 0.446 

fiZII.1UTH: 63.486 
r i I t w  ~ 1 x 1 s :  0.102 

1I;F'UT II3lPEDAHCE TENSOR NOPMALIZED TELLURIC TRANSFER TENSOR 
- 1.O(;O.? - 0 . 0 3 5  O.4i77 0.9228 0.5489 0.1739 0.4245 -0.3972 
-0.6569 -1.4784 -0.5448 0.0775 -0.1810 0.2418 0.8270 0.3182 

E MSE I f1F EPAHC E TE NSOP : REMOTE TELLURIC TENSOR: 
FFED-E:.:: O . ?  PF'ECv-EY: (3.915 PRED-EX: 0.846 PFED-EY: 0.9 

JE#EZ-BfiC:A LFJCAT ION !REMOTE) 

COllPEtIScrTED TELLURIC 
ELLIFSE PFtF).)PlETEPF, 

CO!JIITEF-CLOT,Y'VII5E POTATION 

CLrJCt'WiSE POTkTION 
PltiJOP GXIS: 9.663 
MIHOR Ci:.:xs: 8.875 
kZ I MUTH : 64.965 
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INPUT IMF'EFRHCE TEHSOP 
-3.6958 -1.4509 2.6943 4.5653 
-8.6169 -1.6525 - 0 . 2 1 ~  8.0724 - 

EdSE II-IPEC*GHCE TENSOR: PI FF'EC~-E!~: 8.9 PPED-EY: 0.915 

JEIIEz-ehCA LOCkTION (PEHOTE) 

FEF1':lP: 30 

A X I S :  1 

COMPENSATED TELLUPIC 
ELL IPSE PC+FAI.!ETEFS 

COUHTEP-CLOCLH 15E POTkT I O N  
I.lv.lOP A X I S :  4.568 
11 I NrJP A:: I s: 1 ,064 
PZ!llUTH: 2.934 

-1E-E:1@-fi 

CLOWUISE POTGTIOH 
IlAJOP &XIS:  2.434 
IIINOD A X I S :  0.448 
AZIMIJTH: 17.517 

A L I t E @  TELLURIC TRI 
1 18 0.7248 1.9778 
136 0.1036 0.3789 

-E!(: 0.b27 

I 

I 
I 

IHPUT II?PEDAI4CE TEWSOR HOPIIALIZED TELLURIC TRRHSFER TENSOR 
-17.3351 -@.3118 1.4215 1.3354 1.0677 -0.0334 8.2517 -0.0102 
-C!.4GS5 -8.6179 0.0666 0.4049 8.1826 0.1318 8.4280 6.9586 

BASE I1:FEDANCE TENSOP: REMOTE TELLUPIC TEHSOP: 
FFECl-E:..: P.9 PFED-EI': 0.915 PPED-EX: 0.966 PPED-EY: 9.684 

-'EIlEZ-E*kCd LOCATION CFEHOTE 'j 
JE-B11-A 
F'ERIlX*: 38 

A X I S :  1 

COWEHSATED TELLUPIC 
ELL IPC E PAFAIIETEPS 

COLWTEF-CLOCYUISE FOTAT ION 
HHJTJF A X I S :  1.130 
IlItiTJF K-!15: 0.5Bi 
A INUTH: 14.549 

;FER TEHSOR 
B. 8540 
3.481 1 

9.718 

CLOCVWISE POTATION 
1.1AJOP A X I S :  1.139 
HItiOP A X I S :  0.208 
G Z  I HIJTH: 16.278 
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INPUT IMPEDANCE TENSOP NORMALIZED TELLURIC TRAHSFER TEHSOR 
-8.2441 -8.4964 0.0387 1.2619 0.8523 0.1251 0.2868 0.0977 
-0.5906 -1.1079 -6.0350 0.39668 0.1401 0.1672 0.6578 0.2903 

RASE IllPEPIlHCE TENSOR: REMOTE TELLURIC TENSOR: 
FEED-EX': 0.0 PRED-EY: 0.915 FRED-EX: 0.834 FRED-EY: 8.96 

JE1.1EZ-BACA LOCATION !REMOTE> 
JE-B 12-k 
PERIOD: 30 

AXIS: 1 

COMPEYSATED TELLURIC 
ELL IFSE PARGMETERS 

COUNTER-CLOCKWISE ROTATIOH 
HHJOP A:XIS: 1.804 
H I H D R  AXIS: 0.645 
AZI14UTH: 42 345 

CLOCKWISE ROTATION 
HkJOR AXIS: 1.066 
MINOR 63x1s: 0.386 
AZIMUTH: 27.318 

INFUT IMPEDANCE TEWSOR NORMALIZED TELLURIC TRANSFEP TEHSOR 
0.4931 -0.1114 0.8524 0.1?9! 0.3995 -0.2608 -0.1478 8.2341 

-8.2364 -8.7890 -0.5661 @.@OD6 -0.2190 0.2195 0.3971 8.2148 

RkSE IMPEDANCE TEWSOP: REMOTE TELLURIC TENSOR: 
PEEL-EX: 6.9 FRED-EY: 0.915 FRED-EX: 0.82 PRED-E'(: 0.859 

JEMEZ-BkCk LOCAT ION !REMOTE > 
JB-B12-A 
PERIOD: 38 

A X I S :  1 

COMPEMSATEO TELLURIC 
ELLIPSE PGRANETERS 

COUNTER-CLOCKWf SE ROTfiTION 
I.li4JrJR AXIS: 8.869 
MIHOI! MIS: 8.cJ86 
hi' 2 HUTH: -59.992 

CLOCKUISE ROTATIOH 
MfiJOF! AXIS: 8.644 
MINOR AXIS: 0.176 
CtZIMUTH: 2.525 
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INPUT ItiPEDriHCE TEWSOP NOPHALIZED TELLURIC TRANSFEI) TEHSOR 
-Q. 1410  0.7999 0.5195 0.9135 8.5550 8.1526 -8.2548 -0.3648 
O.lT2G -8.5463 -0.3630 -8.3628 -0.2808 0.6064 8.1447 0.2784 

B G g E  IMFEDAMCE TEMSOP: PEflOTE TELLURIC TENSOR: 
FFEP-EX: 0 .9  FREG-E'I': 8,919 PPED-EX: 0.554 PRED-EY: 0.256 

JE#EZ-BkCA LI?CATION CREHOTE) 
Jb-ti1.l-A 
PcFIrJc~:  28 

bi!<IS: 1 

CO1.lPENSfiTED TELLURIC 
ELLIPSE PARFIbiETERS 

COUNTER-CLOCKWISE ROTAT ION 
klriJ0F 17!415: 1.883 
N I N O R  A X I S :  6.079 
fiZIk1UfH: -31.557 

CLOCKUISE ROTATION 
MAJOP w s :  0.469 
tiridoR AXIS: 0.057 
kZ I MUTH: -16.584 

INPLlT I HPEDANCE TENSOR NORtlALItED TELLURIC TRANSFER TENSOR 
0.1968 0.5414 0.5437 0.0471 8.2288 -0.1923 -8.2859 -0.1334 

-8.2725 0.0451 -8.3727 0.0608 -0.121 1 8.1676 8.0888 -0.1230 
BASE IMPEDANCE TENSOR: REMOTE TELLURIC TENSOR: 
PREF-E!<: 8.9 PEED-EY: 0.915 PRED-EX: 0.362 PRED-EY: 0.lt6 

JEMEZ-BACA LOCATION (REMOTE) 
JP-e 15-a 
PERIOD: 30 

CIXIS: 1 

COMPENSaTED TELLURIC 
ELLIPSE PARAMETERS 

COIJHTEP-CLOCKWISE ROTATION 
MAJOR k>!IS: 0.635 
MINOR AXIS: 0.147 
kZIt4UTH: -19.766 

CLOCKWISE POTfiTION 

flItlOP AXIS: 0.114 
FtZ IMUTH: -73.309 
f l A J O k  CIXIS: 0.266 

1 
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INPUT ItlPEbANCE TEHSOR HORHALIZED TELLURIC TRCINSFER TENSOR 
0.3458 -0.4446 0.1680 -0.1102 -0.004; -0.1349 0.0383 0.3061 
-0.4862 -0.8633 -0.4316 -0.0984 -0.2053 0.1291 0.4917 0.1770 

BAEE IlIF.E@ANCE TENSOR: REMOTE TELLURIC TENSOR: 
FFED-E!.': 0 . 9  PPED-EY: 0.915 PPED-EX: 0.457 PRED-EY: 0.455 

JEMEZ-BACA LOCATION (PEI4OTE) 

t E R I O D :  34 
JE; - p 1 6 - A  

GI{IS: 1 

COI1PEHt;ATED TELLURIC 
ELLIFSE PARAMETERS 

COUHTEP-CLOCKCI I SE ROTAT I OH 
MAJOR A!-!XS: 0.734 
tIIt4OTi fi7.15: 4.313 
AZ I t.t U TH : 

CLOCKWISE POTRTION 
MAJOR A X I S :  0.426 
MIHOP k!?XS: 8.268 

82.265 

Ai! I MUTH: 4e.eio 

INPUT IHPEDAWCE TENSOR NOPHCILIZED TELLURIC TRAHSFER TENSOR 
0.1169 -8.2747 0.4040 0.2861 0.2673 -0.0457 0.0611 0.1517 
-u.s503 -1.1913 -0.6100 0.0426 -0.2197 e.2527 0.6758 0.2480 

EiiSE IMPE[wVlCE TENSOR: REMOTE TELLURIC TEWSOP: 
PPED-EX: 0.3 FRED-EY: 0.915 PPED-EX: 0.547 PRED-EY: 9.689 

JEMEZ-BACA LOCAT ION !PEktOTE) 
JE.4 17-A 
PERIOD: 38 

fx.:?s: 1 

COMPENSRTED TELLURIC 
ELLIPSE PARAMETERS 

COUNTEP-CLOCKWISE FOTATIOH 
MGJOP 14x1s: 1.040 
I.IIHOF H%15: 0.110 
fiZIt.tUTH: -87.866 

CLOGWISE POTkTIOtl 
MAJOR G X I S :  9.490 
MINOP MIS: 4.355 
AZIMUTH: 42.483 
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SECTION B 

Part 1 - 
Compensated Telluric Ellipses (20 ohm-m) 

T = 20 seconds 

INFUT IHPEDANCE TENSOR NORHCILIZEO TELLURIC TRCINSFER TENSOR 
-8.7813 8.11; 0.7829 0.6352 0.4232 -6.0214 0.2886 -8.2856 
-6.3224 -3.4264 -8.i648 8.9577 8.8610 8.5447 1.2644 8.9626 

BASE IIlPEtrAHCE TEHSOR: REMOTE TELLURIC TENSOR: 
FEEP-E!-:: 6.906 PPEP-EY: 8.944 PREG-EX: 8.623 PREG-EY: 8.722 

JENEZ-BACA LOCATION !REMOTE> 
jB-E5-A 
PEPIOD: 28 

AXIS: 1 

PHASE-CORRECTED 
CCJI.1FENSATED TELLURIC 
ELL IP5E PclPfit.1ETEliS 

MAJOF; AXIS: 1.238 
MIHW A:?IS: 8.494 
it Z I M IJ 1 H : 77.889 

INPUT INPEDANCE TENSOR 
-0.83~8 1.1812 0.5336 0.3164 
-1.;391 -4.4638 -1.37€4 8.2119 

BASE IHPEDGNCE TENSOR: 
PREP-EX: 8.906 PRED-EY: 0.944 

JEIIEZ-BCICA LOCATION (REflOTE) 
Jf.-E7-$i 
PERIOD: 20 

a m :  1 

HORflALIZED TELLUPIC TRANSFER TEHSOR 
8.2688 -0.8687 -8.1082 -8.6389 
-8.3682 0.5823 1.9613 0.8614 

REMOTE TKLLURIC TENSOR: 
PPEP-EX: 6.757 PREG-EY: 0.83 

ELLIPSE PiiRAt.lETEkS-- \I 

-95.424 I 
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INPUT IHPEbFlNCE TENSOR NORMALIZED TELLURIC TRANSFER TENSOR 
-1.1419 0.3316 0.8351 1.8871 8.6078 0.8797 8.2563 -0.4660 
-1.2579 -2.8144 -0.1494 0.1886 0.0124 8.1069 1.2878 0.4322 

BwSE 1HPEDF)HCE TENSOP: REMOTE TELLUR IC TENSOR: 
PRED-EX: 0.986 FRED-EY: 8.944 PFED-EX: 8.939 PRED-EY: 8.989 

JEMEZ-BACA LOCQTIOH !REMOTE) 
JB-W-G 
PERIOD: 28 

a m :  i 
PHASE-CORPECTED 
COMPENSATED TELLURIC 
ELL If SE PCIRAMETEPS 

HAJOR AXIS: 1.321 
MINOR AXIS:  pw= 
Ai! I lllJTH: 1 J s  J J J  

INPUT IMPEDANCE TENSOR NOPHALIZED TELLURIC TRRHSFER TENSOR 
-1.0942 0.1918 0.4511 0.6022 0.3331 0.0478 0.3138 -0.3782 
-1.1359 -2.2656 -6.2372 -0.0536 -0.0920 9.0581 1.0756 0.3572 

BASE IMPEDANCE TENSOR: REMOTE TELLURIC TENSOR: 
PREP-EX: 8.906 PREP-EY: 0.944 PRED-EX: 0.829 PREG-EY: 8.956 

JEPtEZ-BACA LOCATION !REMOTE'I 
JB-ES-A 
PERIOD: 20 

AXIS: 1 

PHASE-COPPECTED 
COI.IF'ENSC( TECI T ELLlJR I C 
ELLIPSE PAFFIIIETEFS 

MGJOP AXIS: 1.128 
IlIHOR A X I S :  8.345 
CiZ IPIUTH: 7 3 .  €49 
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INPUT IHPEPCINCE TENSOR HORHCILIZEP TELLURIC TRAHSFER TEHSOR 
-2.1935 8.4092 2.6851 4.8566 2.1666 8.4598 0.2520 -1.1677 
-8.9664 -2.5465 -0.3867 8.3539 -0.0104 0.2342 1.1167 8.4998 

BASE FFECr-E::: I HPEDkNCE 8.W6 TENSOR: PRED-EY: 0.944 
REMOTE P R E D :  T E U  C TE OR: 0.786 

JEPlEZ-BFICA LOCAT ION !RENOTE> 
JE-BlO-ii 
PERIOD: 20 

itxrs: 1 

PHASE-COPYECTED 
LOl.1PENSctTEG TELLURIC 
ELLIPSE PiiFkMETEPS 

1.1GJC)F A X I S :  2.317 
HIHOF A % I S :  1.014 
AZIPlIJTH: 12.539 

I 

INPUT IMPEPQNCE TENSOR NORHfiLIZED TELLURIC TRMSFER TENSOR 
-C1.2914 -0.6041 1.1827 1.1066 6 . 2 3 9  -8.0241 8.2832 0.0989 
-0.9605 -1.9337 8 . 2 1 6  8.4763 8.2188 8.0786 0.7887 0.1813 

E'kSE IWECiAI4CE TENSOF: REMOTE TELLURIC TENSOR: 
FFED-E:-:: 0.906 PRED-EY: 0.944 PPED-EX: 0.937 PPED-EY: 8.969 

JEI!EZ-EACA LOCGTION (REMOTE;# 
Jp-gl2-A 
FEIFIUG: ZQ 
ta!{IS: 1 

PHhSE-CORRECTED 
C.rJI.IFEIf SHTED TELLURIC 
ELL IF:-€ PctkGl!ETERS 

MkJCIP ri:?IS: 1.818 
rZIt4:X k:-:IS: 8.564 
HZIHUTH: 47. 457 
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ft4PUT IMPEDMCE TEHSOP NORMALIZED TELLURIC TRANSFER TENSOR 
-0.3414 -0.3207 1.5514 1.3473 4.9261 -0.0740 0.2094 -8.0065 
-0.7814 -1.0377 0.1290 0.5101 0.2021 0.1205 0.5500 8.1063 

BASE IMPEOAHCE TEHSOP: 
PFED-EX: 0.X6 PRED-EY: a. 944 PPED-EX: 0.965 PREP-EY: 0.815 

REMOTE TELLURIC TENSOR: 

JEMEZ-BACA LOCATION !REMOTE) 
JE-Bl 1 -A  
PERIOrJ: 20  

A:!IS: 1 

PHA8E-CORRECTED 
COlWEHSFtTED TELLURIC 
ELL IPSE P(iRGP1ETEkS 

MfiJClP WIS: 1.817 
MIt lOR A X I S :  4.459 
AZ I IIUTH: 2 3 . 6 4 2  

IHPUT IHPEDhtlCE TENSOR NORHALIZED TELLURIC TRANSFER TEWSOR 0.9176 -0.0419 0 . i250 -9.8840 8.2280 -8.2386 -0.2611 0.3192 
- 8 . 3 m  - c ) . m 2  - a . e m  -0.2922 -0.1202 -8.8646 8.4247 0. 1927 

ENSE INPEDGHCE TEHSOR: 
f+ED-E!C: 8 . W i  PRED-E)': 0.944 PFED-EX: 0.732 PPED-EY: 0.778 

REHOTE TELLURIC TENSOR: 

JEtlEZ-BBCA LOCATION !REHOTE) 
JB-E 13-G 
PEPIOD: 20 

fixrs: 1 

PHASE-COFRECTED 
COWENSATED TELLURIC 
ELL IPSE PhRAMETEPS 

MkJOF A X I S :  0 . 5 4 5  
PIIHOP k:?IS: 0.119 
kZIMUTH: -52.554 
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INPUT IUPEDANCE TENSOP 
- 0 . L J i 3  0.4932 0.1219 0.2403 

0.0193 -1.3397 0.0788 -0.1827 

BASE 11IPEDkHCE TENSOR: 
PPED-E!;: 0.906 PPEG-E‘:: 0.944 

PHASE-CORFECTED 

ELL IPFE PGPGl.lETEPS 
COllpEHSATEG TELLUPIC 

MirJOP AXIS: 8.429 
I l INOF A X I S :  8 .  106 
AZIIlIJTH: -77.528 

NOPHRLIZED TELLUPIC TRRNSFER TEHSOR 
0.1145 0.0374 -0.0781 -0.2345 

-0.8329 -0.0827 0.4179 0.4294 

PEPIOTE TELLURIC TENSOR: 
PRED-EX: 0.286 PPED-EY: 0.304 

INPUT 11.1PEDAHCE TENSOR NORPIRLIZED TELLURIC TRCIHSFER TEHSOfi 
Q . W S  o. 16-43 0 . 1 m  0.e99i e . m t 7  -0.e250 -0.2521 0 . 1 4 ~  

-@.1371 -8.1875 -@.22BU -0.1005 -0.1014 6.0378 0.1027 8.0159 

BGSE IMPEDAt4CE TENSOP: REMOTE TELLURIC TENSOR: 
PFEF-E::’: 0.306 PRED-EY: 8.444 PRED-EX: 0.321 PPED-EY: 0.094 

JEMEZ-E‘ACfi LOCfiTIOt4 !I;IEMOTE) 
JB-B15-A 
PEPIOP: ‘8 

0!4Is: 1 

PHGSE-COFFECTED 
LirPIPEl4FATED TELLURIC 
ELLIPSE PkFG#ETEFS 
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INPUT IHPEDGNCE TENSOR NORMAL I ZED TELLUR IC TRANSFER TENSOR 
0.1886 -0.4112 0.8342 -0.8365 0.0182 -0.8413 0.0704 8.1897 
-8.3288 -1,liSZ -9.1126 -8.2924 -0.1281 -0.8569 0.5015 8.2987 

BkSE INPEDANCE TENSOR: REMOTE TELLUPIC TENSOR: 
PF ED-E!<: 0.306 FRED-EY: 0.944 PPED-EX: 0.297 PREP-EY: 8.452 

JEIlEZ-BACA LOCrSTION (REMOTE) 
J&B 16-ti 
PERIOD: 28 

GYI5: 1 

PHASE-CORRECTED 
COt.1PEtISGTED TELLUPIC 
ELLIPSE FAFfXIETERS 

MAJOF k:-!IS: 0.522 
PlIHOF 64:;15: 0.835 
kZIHIITH: 82.952 

INPUT IMPEDANCE TENSOR NOPMALIZEO TELLURIC TRCIHSFER TENSOR 
0.1981 -0.7852 0.6678 8.6093 8.4038 -0.8186 8.1603 8.2657 

-0.8463 -1.6440 0.4776 0.3331 0.2564 -0.0457 8.7875 0.2523 

BASE IMPEDANCE TENSOR: REMOTE TELLURIC TENSOR: 
PREP-EX: 0.936 PRED-EY: 0.944 PFEG-EX: 0.849 PREG-EY: 8.831 

JEKEZ-BilCA LOCATION (REHOTE) 
JB-B 17-G 
PERIOD: 20 

A!?IS: 1 

PHASE-CORRECTED 
COtlPEHStiTEG TELLURIC 
ELLIPSE PGRAIIETERS 

MkJCrF! AXIS: 8.581 
HINOR AXIS: 0.314 
GZ I IIUTH: 68.625 
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SECTION B (CON'T) 

Part  2 

Compensated Telluric Ellipses ( 2 0  ohm-m) 

T = 30 seconds 

I HPUT 1 MPEDGNCE TENSOR NORMfiLIZED TELLURIC TRCINSFER TENSOR 
-0.5274 -0.0621 6.7485 8.8199 8.6074 0.0277 0.2283 -0.1882 
-1.1435 -2.9075 -8.6936 1.1314 0.1696 8.7068 1.2283 8.3347 

JEMEZ-BACA LOCFlTION !REflOTE) 
JE-E5-k 
PERIOD: 30 

A X I S :  1 

PHkSE-CORPECTED 
COHPEt4SATE@ TELLURIC 
ELL IP5E PAPGl?ETERS 

PHkSE-CORPECTED 
COHPEt4SATE@ TELLURIC 
ELL IP5E PAPGl?ETERS 

IHPUT IWPEDFINCE TENSOR 
-0.5122 8.4883 0.2988 0.2825 
-0.5352 -1.5022 -8.8519 0.2831 

6kSE IbiPEDAt4CE TENSOR: 
F-RED-E:4: 8.9 PREP-EY: 8.915 

JEPlEZ-BQCfi LOCATIOII (PEFIOTE) 
JE: - B 7 - A  
FERIOD: 30 
aXIS: 1 

PH9SE-COFPECTED 
COWEHSHTED TELLURIC 
ELL IPSE PfiPAHETEPS 

NORHGLfZED TELLURlC TRGNSFER TENSOR 
0.2251 -8.0063 0.0483 -0.3569 

-0.2203 8.4396 8.7891 8.3745 

REHOTE TELLURIC TENSOR: 
PREPEX: 0.585 PRED-E'{: 0.701 
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INPUT IHPEPCINCE TENSOR NORMALIZED TELLURIC TPCINSFER TEHSOR 
-1.8384 -0.1435 8.6465 1.1372 0.6908 0.1900 0.4819 -0.3698 
-8.5472 -1.8747 -8.3645 0.2133 -0.8586 8.2238 0.9380 0.5142 

BRSE IMPEbGNCE TENSOR: REMOTE TELLURIC TENSOR: 
PFED-EK: 0 .9  FRED-EY: 0.915 FRED-EX: 0.934 FRED-EY: 8.983 

JEMEZ-BGCCI LOCCITION (REMOTE) 
.JP-BS-A 
PERIOD: 30 

iiiX1s: 1 

PHOSE-CORRECTED 
COWEtWiTED TELLURIC 
ELL IPSE PGBGPlETEPS 

MAJOF WIS: 1,103 
MIHrJR A X I S :  8.613 
6iZ I IlUTH : 51.003 

I NPUT I HPEDCINGE TENSOR NORHCILIZED TELLURIC TRCINSFER TENSOR 
-1.0688 -0.0352 0.4737 0.9228 0.5409 0.1739 0.4245 -0.3972 
-8.6569 -1.4784 -0.5448 0.0775 -0.1810 0.2410 8.8278 8.3182 

BRSE IMPEDANCE TENSOR: REMOTE TetLURIC TENSOR: 
WED-EX: 8.9 PRED-EY: 8.915 PRED-EX: 0.846 FRED-E'C: 0.899 

JEMEZ-kFICA LOCATION (REMOTE) 
.JB-BS-A 
FEPIOD: 30 

M I S :  1 

PHOSE-CORRECTED 
COMPENSfiTED TELLURIC 
ELLIPSE PARAMETERS 

MQJOR fiX15: 0.936 
t1INOR ux15: 8.560 
AZ I MUTH: '57.864 



WRHALIZED TELLURIC 
-3.6558 -1.4509 2.6943 4.5658 2.8118 0 248 1.97 
-0.6169 -1.6525 -0.2107 0.0724 -0.0536 0 1096 0.87 P INPUT INPEDAWCE TENSOR 

BASE IMFEPANCE TENSOR: 
PPEb-E?:: 0.9 PREb-EY: 0.915 

JEMEZ-BfXA LOCATION (PEHOTE) 
JB-E 1 0 4  
PEl;I:?D: 30 

uxrs: 1 

PHASE-CORRECTED 
COHPENSUTEG TELLIJPIC 
ELLIPSE PFtRGIIETERS 

HAJOP AXIS: 3.479 
MIHOP kXIS: 8.743 
wZ I MUTH: 5.822 i 

IHPUT IMPEDANCE TEHSOR NORHALIZED TELLURIC TRAHSFER TEHSOR 
-8.3581 -6.3118 1.4215 1.3354 1.0677 -0.8334 0.2517 -8.0182 
-8.4665 -0.6179 0.0666 0.4049 0.1826 0.1310 0.4200 0.0586 

BASE IMPEDANCE TENSOR: REMOTE T R L U R I C  TENSOR: 
PRED-EX: 8.9 PRED-EY: 0.915 PREG-EX: 0.966 PRED-EY: 8.684 

JEFlEZ-BiiCG LOCAT1 OH !REMOTE) 
.Ji?-E 11 -A  
PEPICID: 30 

A!?'IS: 1 

PHQSE-CORRECTED 

ELL I F  SE PtiiRAI.1ETERS 
COMPEMSATED TELLURIC 

!hNSFER TENSOR 
I -0.8540 
1 0.4011 

': 0.718 
). .. 

- 
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INPUT IMPEDANCE TENSOR HORHALIZED TELLURIC TRMSFER TEHSOP 
-0.2441 -0.4964 0.9387 1.2619 0.81523 0.1251 0.2868 8.0977 
-0.5906 -1.1079 -0.8350 0.3968 0.1401 0.1672 0.6578 0.2083 

BCISE It-1FEDkHCE TENSOR: REMOTE TELLURIC TENSOP: 
PFED-E!<: 0.9 PPED-EY: 0.915 PRED-EX: 0.884 PRED-EY: 0.96 

JEMEZ-BACA LOCRTION (REMOTE) 
JE- 12-fi 
PERIOD: 30 

AXIS: 1 

PHASE-COPPECTED 
CirilPEtiSkTED TELLURIC 
ELLIPSE PARAllETERS 

14CIJOR AXIS: 0.993 
HIHOP 6x1s: 9.524 
kz I l1UTH: 29.982 

/h 
/ I  I 

ti?-- - 
INPUT IMFEbANCE TENSOR NORMALIZED TELLURIC TRANSFER TENSOR 

0.4931 -6.1114 0.8524 0.1798 0.3985 -0.2665 -8.147% 8.2341 
-0.2364 -6.7890 -0.5661 0.0086 -0.2190 8.2195 0.3971 0.2140 

BqSE IIlPEFriNCE TENSOR: REMOTE TELLURIC TENSOR: 
PFED-EX: 6.9 PRED-EY: 8.915 PREb-E%: 0.82 PREG-E'f: 0.86 

JEMEi-CALA LOCATION (PEMOTE) 
JE-E 13-P 
FEFIOtg: 30 

AXIS: 1 

PHASE-CORPECTED 
CDMPEHSATED TELLURIC 
ELLIPSE PGFAllETEFS 

MAJOP &XIS: 8.583 

RZ I HUTH: -47.371 
t i I t w  AXIS: 0.216 
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IHPUT II.1PEDFINCE TEHSOR NORMAL IZED TELLURIC TRANSFER TENSOR 
-0.1420 0.7339 0.5195 0.9135 0.5550 0.1526 -6.2548 -0.3648 
8.1726 -0.5463 -0.3630 -0.3628 -8.2808 8.0064 0.1447 0.2784 

BGSE IMPEDANCE TENSOR: REHOTE TELLURIC TENSOR: 
PRED-EX: 0 . 9  PRED-EY: 8.915 PPED-EX: 0.554 PRED-EY: 0.256 

JEklEZ-BiiCA LOCATION !REl'lOTE) 
JE-E'14-A 
PEEIOD: 30 

ii!<Is: 1 

PHRSE-COPPECTEG 
COMPENSHTED TELLURIC 
ELLIPSE PRPAIIETEFS 

IIAJOP AXIS:  0.687 

AZIMUTH: -27.335 
t q I t m i  w I s :  0.013 

IHPUT IMPEPANCE TENSOR NORMALIZED TELLURIC TRRNSFER TENSOR 
8.1968 0.5414 8.5437 0.0471 0.2288 -0.1923 -0.2859 -0.1334 

-0.2725 0.8451 -0.3727 0.0600 -0.1211 0.1676 0.8880 -0.1238 

PRSE IMPEDRHCE TENSOR: REMOTE TELLURIC TENSOR: 
FRED-EX: 0 .9  PRED-EYE 0.915 PRED-EX: 0.362 PRED-EY: 0.176 

JEtlEZ-EALA LOCATION (FEHOTE 1 
JB-BIS-A 
PEFIOCJ: 36 

A!CfS: 1 

PHGSE-CORRECTED 
COHPEHSATEG TELLURIC 
ELL IF SE PAPkHETEPS 

MCtJOP A X I S :  0.394 
I.1IHOP k:-iIS: 9.637 
6C IkVJTH: -21.723 
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INPUT IMPE@CINCE TENSOR NORHRLIZED TELLURIC TRRNSFER TEHSOR 
8.3458 -0.4446 0.1680 -0.1802 -0.0847 -0.1349 0.0383 0.3061 

-0.4062 -0.8633 -0.4316 -0.0984 -0.2853 0.1291 9.4917 9.1719 

eGsE IMPEP~~NCE TENSOR: REMOTE TELLURIC TENSOR: 
PPED-E:X: 0. P PRED-EY: 0.915 PRED-EX: 0.457 PRED-EY: 0.455 

JEMEZ-BPCA LOCATION (REMOTE) 
JB-B 16-A 
PEPIOD: 38 

A X I S :  1 

PHA5E-COFFECTED 
COIlPEH5ATE[~ TELLURIC 
ELLIPSE PARfiFlETEFS 

MAJOR A X I S :  0.534 
I.lIHOR fwrs: 0.010 
AZIMUTH: 86.812 

INPUT IMFEbCINCE TENSOR NORHRLIZED TELLURIC TRCINSFER TEHSOR 
0.1169 -0.2747 0.4049 el2861 0.2673 -9.9457 8.0611 0.1517 
-0.5509 -1.1913 -0.6100 0.0426 -0.2197 0.2527 0.6748 9.2488 

efiSE IMPEDANCE TENSOR: REMOTE TELLURIC TENSOR: 
PREP-EX: 0.9 FRED-EY: 0.915 FRED-EX: 0.547 PPED-EY: 9.689 

JEMEZ-BiiCA LOCCITION (REMOTE) 

PERIOD: 30 

A # I S :  1 

PHASE-CORRECTED 
COlIPEHSiiTED TELLURIC 
ELLIPSE PGPAMETERS 

JE-B 17-fi 

IIGJOR AXIS: 0.718 
I.lIt4OR GXIS: 0.273 
fiZIFlUTH: -87.667 
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SECTION C 

Wormalized and Compensated Telluric Ellipses 

(20 ohm-m) for Baca Satellite 1 (8-1) deter- 

mined at 50 sec. and 65 sec. 

1HFUT IIlPEbflNCE TENSOR 
-8.9538 -0.5754 1.0740 2.0088 
-0.4583 -1.5235 0.0331 0.3338 

NOPHCILIZED TELLURIC TRWSFER ENSOR 
1.5414 0.4674 8.7646 -0.1892 
0. 18313 e. 1500 e.we9 0.5326 

JEt1EZ-EACA !SATELLITE> 
?E-ES1-1 !1386) 
PEFIrJt: 58 

G"1S: 1 

CONtEl4SQTED TELLUP IC 
ELLIPSE PARAMETERS 

COlJtlTEk-CLOCKUI SE ROTQTIOH 
IIAJOR r i X I S :  2 . 1 7 9  
MIt4GP Iix1s: 1.188 
i i Z  I WJT ti : 

CLOCKU I SE RDTkT I OH 
IIk.JOR f i : K I S :  1 . 6 8 4  
MIl4OR fi:.Ixs: 9.549 
nZ I IIUTH: 37.087 

13.699 

-8.9538 -8.5754 1.8740 2.0888 1.5414 8.4674 0.7646 -8.1892 
-8.4593 -1.5235 0.8331 0.3338 8.1830 8.1500 0.9909 8.5326 
PRED-EX:  0 . 9 5  P R E D - E V :  0 . 9 4  

JEMEZ-EkCA !SATELLITE) 
JB-ESl-1 (13%) 
PEPIOP: 50 

fi:irs: 1 

PHASE-C9PPECTED 
COHPEHSATED TELLURIC 
ELLIPSE PtWNETEPS 

HGJOP MIS: 1.847 
HItIOR AXIS: 8.751 
GtIIlUTH: 2 3 . 4 5 5  

61 



JEMEZ-BACR (SATELLITE) 
JP-BS1-1 (13863 
PERIOD: 65 

A X I S :  1 

COtIPEtEATED TELLURIC 
ELLIPSE PGRAMETERS 

CrJUHTER-CLOCKWI SE ROTCITIOH 
1.lAJOR A X I S :  2.411 
MItdOR A X I S :  1.363 
rizl I WTH: 14.714 

CLOCKGl I SE ROTQT I OH 
tlrlJOR kXIS:  1.536 
HItIOf? FIXIS: 8.389 
A t  I MUTH: 39.113 

INPUT IMPEDFINC E TENSOR NORMALIZED TELLURIC TRCINSFER TENSOR 
-0.9208 -@.6908 1.1151 1.9728 1.7687 0.4886 8.9183 -8.1386 
-8.3':'85 -1.4533 -0.18s'b 9.4285 0.1402 0.3483 1.0158 8.6413 

PRE@-E%: 0.35585 PRED-EY: 0.9548 

I 

I 

INPUT INPEPANCE TENSOR NORHGLIZED TELLURIC TRANSFER TENSOR 
-8.9567 -0.2567 0.6455 1.5909 1.2750 0.5389 0.6234 -0.3386 
-9.3018 -1.1688 -0.1931 0.3335 8.8801 0.3002 0.8374 0.4543 

PEED-EX: 8.8715 PEED-EY: 0.83511 

JEMEZ-BQCA (SATELLITE) 
JB-PS1-1 (t3Y6) 
PERIOD: 65 

A K I S :  I 

COMPENSRTED TELLURIC 
ELLIPSE PfiRAfETERS 

COUWTER-CLUCKWISE ROTATION 

NItIClR AXIS:  1.141 
fiZIt1UTH: 14.944 

CLOCKUISE FOTAflDti 
MAJOR QXIS: 1.167 
MINOR A X I S :  0.393 
fiZ IHUTH: 38.252 

mJw AXIS: 2.023 
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INPUT IMPEDAHCE TENSOR 
-0.9280 -9.6988 1.1157 1.9728 
-0.3285 -1.4533 -0.1826 0.4285 

NORHFlLIZEO TELLURIC TRANSFER TENSOR 
1.7607 0.4886 0.9183 -0.1386 
0.1402 0.3483 1.0158 0.6413 

AXIS: 1 

PHASE-COFRECTED 
COMPEHSATED TELLURIC 
ELLIPSE PFtRAMETERS 

MAJOR AXIS: 2.989 
MINOR A X I S :  0.795 
AZIIIUTH: 13.684 

f NFUT IMPEDANCE TENSOR NORNALIZED TELLURIC TRAHSFER TENSOR -0.8367 -0.2567 0.6455 1.5989 1.2750 0.5389 0.6234 -4.3306 
-0.3010 -1.1690 -0.1931 8.3335 e . 9 m  9.3082 0.8374 8.4943 

JEMEZ-BFICCI (SATELL 1TE) 
3G-ESl-1 (1386) 
PEliIoD: 65 

A X I S :  1 

PHASE-CORRECTED 

ELL I FSE PARAMETERS 
C ONPE ti5 AT ED T E LLUP I C 

MAJOR AXIS:  1.505 
BINOR AXIS: 8.676 
RZI MUTH: 21. m a  
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MAGNETOTELLURIC PARAMETERS. JEMEZ BASE 

LOCATION: BURNT J4ESA, BANDALIER NATIONAL MONUMENT 

DATA SETS INCLUDED: 

1345  

1347  

1379  

1385  

1405  

1416  

8 
12 
9 

I[! 
24 
26 
57 
5: 

0.95 
8.98 
8.98 
0.96 
8.55 
0.89 
8. b4 
0.10 

8.46 
8.88 
0.98 
0.88 
0.88 
0.90 
0.86 
0.  dQ 

13.0 
8.4 
17.1 
15.4 
12.5 
19.1 
27.6 

14.97 
18.14 
18.39 
16.92 
14.22 
11.41 
10.47 

30.0 
37.8 
41.8 
43.9 
47.8 
39.6 
45.2 

2.99 
3.64 
2.92 
2.06 
2.89 
2.46 
2.88 

3s. 1 
39.1 
58.3 
E1.5 
66.9 
58.3 
52.2 

0.07 
8.84 
0.21 
0.28 
0.14 
8.25 
0.31 

II.!FEGt?IIC'E TENSOR 

PEFIOD PECtXX)  II.I!ZXX) RECZXY) I1.l(ZXY) RECZYX) IH(ZYX) RE(2YY) IPl(2YY) 

5068 -8.8187 -0.8144 8.1028 0.8576 -0.0345 -8.8383 8.0118 0.8836 

1509 -0.0617 -0.8369 0.1618 8.1583 -0.0488 -8.8792 0.8058. 0.0100 

758 -0.0851 -0.8520 0.1584 0.1655 -0.0814 -0.1193 8.0813 -8.8027 
500 -0.8919 -0.1191 8.2185 0.1790 -8.0956 -8.1624 -8.0854 0.6133 

3 m  -0.0026 -0.8241 e.1395 0.1632 -0.0597 -0.0537 e.oe4i 0.0144 m10 -0.0449 -0.0541 0.1579 e. 1266 -0.om -0.8798 - ( I . O Q O ~  0.0103 

i w o  -0.0615--0.0085 0.1641 0.1972 -e.e598 -0.0896 8.0104 8 . ~ 7  
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I I I 1 1 1 1 ~  I I I 1 1 1 1 1 ~  I 1 I I l l 1  I 1 I I l l l l i  I 

d, a:, @Q 
0.3 - SKEWNESS - 
8.2 - - 
0.1 t 3 l  - .* - 

8 .9  - PREG-EY: 0 ~ 0 0 0 0 0  

.e *.@ 

* e  

- 
PREDICTABILITY 

PRED-EX: e 0- 6D 

00 0 

1 -  - 
0.8 - - 

- PHGSES 

O . 0  
RHO-MAX: 6 68 - 

58 - RHO-MI1.I: 0 
48 - 

II 

JB - a - 
- 

20 - RHO-MAX: e 25 - fiZI14UTH 

15 - 
18 - 
0 -  
-5 - 

e* e - 
c J -  - - - 

I I I Illll I ! I I 1 1 1 1  t 1 1 1 1 1 1 1 1  I I I 1 1 1 1 l l  I 

I I I I 1 1 1 1  I I I I 1 1 1 1  1 I I 1 l r l q  I I I 1 1 1 1 1  3 - - - - - - - 
~ A A  A A 

- 
16 = - - - - - - - - - - - - A *  A - A A A  A - - 

JEISEZ t4OUHTAIHS(BfiSE> 
1 - 

KEY: RHO-MAX RHO-M I H - - - - - - JE-B-1(#345): b A - - - - - 
I I I I I l l 1  I I I I 1 1 1 1  I f I I 1 1 1 1  I I I I lllll I &  0.1 
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JE-8-2 (13472 JENEZ t*lOUNTAIHS (BASE) 

1 16 108 1008 18880 
PERIOD (SEC) 

PLOT OF APPkRENT RESISTIVITY VS PERIOD 
168 I I I I 1 1 1 1  I I 1 I I l l l l  I 1 I I llll I I 1 1 1 1 1 1 1  I 

10 E 
A 

A A A  i A A  A A  
JEMEZ MOUNTAINS!BASE> 

KEY: RHO -1IfiX RH 0- N I t i  
JE-E-2<#347>: A 



0.91 
8.31 
8.84 
0.03 
0.95 
8.95 
0.89 

8.89 
0.85 
0.71 
0.86 
8.77 
0.84 
0.79 

0.s3 6.73 
0.58 8.67 

33.0 
59.1 
22.8 
11.6 
10.5 
i6.5 le. 7 
15.3 

39.41 
7.61 
14.83 

4 

12 
18 
1 1  
12 
17 
33 

c 

I' 

4 - 

- -  JWO 53 0.45 0.60 
Xi0 90 9.54 0.60 

IIlPEDrlHCE TE14SOR 

PER I OD RE i ZXX> I M C Z X X ?  RE! ?Xi'? I t.l!ZXY) RECZYX) IHCZYXi  RE ZY Y )  Ill! ZYY > 
10090 -0.'0840 -0.8749 0.1065 8.0161 -0.0563 -0.0899 0.8117 -0.0214 
I JUW -0.8412 4.0852 0.8533 8.6304 -0.8536 8.8032 -8.0024 -8,8283 
5600 -0.9627 -0.0294 8.0945 0.0437 -8.0169 -0.0509 8.8152 -8.0126 
3000 -6.0356 -0.0271 0.  I430 0.1257 -0.0359 -8.8516 8.0195 -8.0063 
2080 -6.8455 -0.OCl4 0.1559 8.1443 -8.0341 -0.8766 0.0891 8.8093 
1560 -0.8721 -0.0346 0.1736 0.1454 -0.0397 -8.1008 8.0057 8.0173 

758 -0.0676 -Y.O312 0.2053 8.1669 -8.0755 -0.1146 0.0038 8.8126 

La 

-tc- - 

1800 - o . o m  -~.u717 0.2106 0.1489 -e.om -8.1048 0.o057 0.0039 

23.93 
19.73 
17.71 
15.48 
11.45 

15.4 
-7.3 
21.7 
39.4 
41.7 
40.6 
37.0 
33.1 

1.77 
3.9s 
1.92 
2.06 
2.69 
2.67 
2.22 
2.39 

-22.3 0.75 
44.5 0.45 
89.1 0.43 
59.7 8.15 
65.8 8.13 
71.9 0.21 
55.8 0.26 
58.2 8.17 

PERIOO NlI PRED PREO ANGLE PES-MAX PHCISE RES-HIM PHASE SKEW 
EX EY <CU) rlw n1t4 

5808 
3080 
2808 
1560 
1888 
750 
508 
380 
280 
150 
188 

75 
50 
38 

8 
13 
8 
20 
25 
27 
28 
78 
109 
138 
199 
323 

8.82 8.98 33.6 15.81 49.7 
0.82 0.93 68.6 9.59 47.9 
0.73 0.815 6.4 8.20 24.2 
0.89 0.95 26.3 11.81 23.7 
8.87 0.93 36.1 13.09 47.4 
8.87 0.95 51.3 9.17 51.3 
8.82 0.92 47.9 9.39 51.2 
0.85 8.92 36.4 13.08 50.4 
8.84 0.92 48.7 13.17 57.2 
8.84 0.91 50.9 11.16 55.4 
0.12 8.90 53.8 16.57 57.3 
0.79  0.88 55.2 9.74 58.3 

498 
822 

8.68 8.79 
0.57 9.73 

0.26 
6.48 
3.87 
2.51 
1.14 
0.42 
1.18 
2.98 
2.59 
2.8% 
8.99 
8.98 

81.8 0.34 
-13.4 8.61 
63.4 8.43 
68.6 0.46 
55.1 0.40 
79.9 8.65 
62.6 8.47 
57.5 0.33 
73.5 8.27 
83.4 8.40 
73.4 0.45 
72.5 9.45 
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IPlPEDANCE TENSOR 

5809 -8.8628 -0.8216 0.0449 8.0836 -0.0385 -8.0284 0.8203 8.0418 
3000 -0.0327 -0.1047 0.1288 -0.0644 -8.8571 -0.0748 0.0210 -0.0158 
2686 -0.8395 -0.9703 0.1274 0.0525 -0.0473 -0.0941 -0.0013 -0.0196 
1500 -0.1074 -0.0508 0.1549 0.0608 -0.8717 -0.8986 0.0913 -0.8228 
1908 -0.1222 -0.0850 8.1361 0.1363 -0.0803 -0.1139 -0.0834 8.0406 
750 -0.1591 -8.1077 0.8729 0.1000 -0.8910 -0.1453 -9.8143 0.0263 
500 -8.1484 -0.1295 0.1345 0.1409 -8.1076 -0.1952 -0.8629 8.0880 
380 -8.1758 -0.1478 0.2508 8.2816 -0.1651 -0.2637 -0.0137 0.0291 
E68 -0.22l9 -0.1638 0.1963 0.3940 -0.1856 -0.3325 0.8188 0.0677 

le0 -0.3483 -0.2899 8.1957 8.3375 -0.2683 -0.4877 -0.8236 0.0806 
75 -0.3944 -0.2956 0.2228 0.3530 -0.2736 -0.5662 -8.8497 0.1078 

158 -6.3866 -8.1957 8.1331 0.3876 -0.2441 -0.3759 -0.8866 0.0521 

A A  
AA 

JE-BS2-2((1379): A b A 
KEY: RHO-MAX RHO-MIH A 
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.... 

t .'. ..- 

PEPIUP NU PRED PRED (rNCLE RES-HCIX P H S E  RES-HIM PHASE SKEU 
EX EY (CU) HW HIH 

5800 
3008 
E000 
1508 
1800 
750 
508 
300 
200 
150 
i 08 

56 
30 
20 

7c I.! 

11 
17 
12 
13 
25 
36 
41 
89 

165 
171 
37 1 
588 
653 
940 

1608 

0. 99 
8.99 
0.99 
0.9% 
8.94 
8.98 
8.38 
0.81 
8.68 
8.66 
8.71 
0.86 
0.87 
8.68 
0.30 

0.96 
8.58 
8.96 
0.96 
0.52 
8.87 
0.82 
0.79 
8.73 
8.71 
0.81 
0.89 
8.91 
8.70 
0.34 

14.4 
14.2 
16.4 
18.9 
16.8 
14.8 
12.8 
28.5 

38.8 
32.5 
26.7 

25.79 
30.69 
27.13 
26.02 
18.58 
14.54 
13.84 
12.92 

14.86 

26.60 
22.82 

45.9 
38.8 
39.0 
38.4 
36.7 
40.1 
45.2 
58.8 

49.7 
51.1 
48.7 

1.94 
2.62 
2.46 
2.53 
2.88 
3.11 
2.96 
3.37 

3.19 
6.44 
7.57 

65.9 
61.7 
59.2 
58.1 
51.1 

54.8 
55.2 

74.7 
79.2 
73.6 

48.2 

8.25 
0. 18 
8.22 
0.28 1 
8.31 
0.19 
0. 12 
0.21 

8.42 
0.38 
0.29 

5889 
3008 
sea0 
1508 
1090 
I .J8 
508 
380 
199 

r J 

58 

7= 

-De 

-8.94 19 
-0.0364 
-8.9788 
-8.8794 
-9.0799 
-0.871 6 
-0.8613 
-8.1133 
-8.4585 
-0.6632 
-0.7B52 

-8.0337 
-0.0330 
-0.8485 
-8.0892 
-8.6905 
-0.8467 
-0.0464 
-0.8961 
-8.2573 
-8.1229 
-0.1380 

8.1078 
0.1674 
8.1885 
0. 21 79 
8.236 1 
0.2282 
0.2544 
0.2733 
0.3744 
8.5368 
0 8763 

8.1093 
8.1369 

8.1612 
8.1636 
0.1956 
8.2575 
0. 3398 
0.5686 
0.9694 
1.2131 

8.1576 

-0.8227 
-0.9402 
-8.0540 
-0.0614 
-0.8836 
-8.1059 
-0.1071 
-8.1550 
-0.2881 
-0.3682 
-e. 4446 

-0.8463 
-0.8632 
-0.0738 
-0.8996 
-8.1122 
-0.1124 
-8.1468 
-0.2145 
-0.4525 

-8.8479 
-8.6342 

-0,0887 
0.8128 
8.0124 
0.0164 

-0.0042 
8.0068 
0.0883 

-0.0088 
-0.0068 
-0.0313 
0.0086 

e. 8877 
0.0064 
8.0078 
0.0827 

-8.0074 
-8.0845 
0.0078 
8.8118 
0.8040 
0.8698 
0.0780 
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A A A A  

10 .A A - 
A A  

A b  
- 

PEPIOD NU PRED PRED FlNCLE RES-MCIX PHASE RES-WIN PHASE SKEW 
EX EY SCc(i MAX NfH 

158 11 0.95 
100 15 0.96 
75 21 0.94 
58 3.2 8.88 
36 81 0.90 
20 189 0.91 
15 148 0.74 
10 211 0.2: 
2 291 6.05 

IllPEDfiHCE TENSOR 

PEPIOD RECZXX? Ill! 

8.78 
0.76 
0.84 
0.80 
0.92 
0.94 
0.86 
0.37 
0.09 

t X X ?  RE 

-0.7213 -0.3269 
-9.6110 -0.0864 
-0.5180 -0.2583 
-0.4322 -0.3976 
-0.9212 8.8834 
-0.4718 0.2768 
-0.0907 6.2893 

31.4 
26.1 
27.8 
25.2 
21.2 
34.5 
63.5 

C t X Y )  IN !  

36.10 
29.17 
26.00 
21.36 
28.53 
22.66 
9.46 

:zxY? RE 

43.4 0.70 
34.8 3.76 
42.2 4.16 
48.7 2.57 
45.7 10.15 
41.8 13.21 
47. 8 2.33 

41.4 
88.2 
74.3 
74.7 
69.3 
69.5 
69.3 

: (ZYY 

0. 78 
0.29 
0.23 
0. 20 
0.33 
0.25 
6.43 

I M ( Z Y Y )  

0.6440 
6.7877 
0.7988 
0.8399 
1.3661 
1.4620 
8.61 13 

0.3434 -0.2682 
0.6978 -0.2175 
8.8192 -0.3286 
0.9507 -0.2578 
1.3735 -8.6180 
1.5531 -1.9066 
0.6470 -0.8929 

-0.3109 
-0.4254 
-0.5716 
-0.6362 
-1.2832 
-1.7364 
-1.4421 

-0.1469 
9.1838 
0.1648 
8.1640 

0.8968 
-0.8142 

-e. 1644 

0.2870 
0.0269 
0.0354 
8.1334 

0.2235 
8.3415 

e. 1370 
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A A A A A A A A  A 

PERIOD NU PRED PRED OHCLE RES-HAX PHOSE RES-HIH PHOSE SKEU 
E X  EY (CU) HkX HIM 

150 
1 os 

r J  
50 
30 
20 
15 
10 
8 

-e 

1 1  
17 
29 
43 
93 
lZ9 
147 
181 
275 

0.52 
8.78 
0.90 
0.89 
0.83 ~ . 

0.85 0.87 

0.15 0.25 
0.07 0.07 

0.68 0.75 

23.7 
12.8 
27.3 
24.9 

23.48 
19.49 
20.46 
23.75 

47.1 
40.3 
36.5 
31.3 

3.24 

6.36 
8.15 

2.24 
75.9 
64.4 
73.9 
60.3 

8.21 
8.10 
0.29 
0.28 

IMPEDfiNCE TENSOR 

PERIOD RECZXX) IHtZXX> RECZXY) IHtZXY) RE<ZYX) IH<ZYX) RECIZYY) I N < t Y Y )  

75 -0.4763 -0.1104 0.6970 8.8974 -0.2671 -8.4781 8.1387 0.1303 
50 -8.2657 -0.0338 0.8757 1.0329 -0.2569 -0.4371 0.1175 0.1470 
30 -0.8824 0.1285 1.2235 1.1709 -0.5458 -0.9179 0.1054 0.9832 
20 -0.9610 0.2321 1.8403 1.1948 -8.9469 -1.5115 0.0900 0.3604 
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PERIOD tIU PREI! PRED ANGLE PES-MCIX P)IQSE RES-HIM PHilSE SKEM 
E X  EY !CH) llkX H I N  

SO00 10 0.77 Q.63 
3OW 17 0.86 0 . 8 7  22.7 49.49 44.3 1.91 64.7 0.42 
3330 22 8 . 8 0  8.92 20.6 26.54 48.2 2.97 62.4 0.37 
1588 13 9 . : i  0 . 3 0  17.3 15.3: 47.8 2.55 57.8 0.38 __.. 

i m  IS 0.65 0.82 
756 28 0.69 0.87 
C i  - <JJu 58 8.68 8-36 
;GO 64 0.64 0.72 

150 187 9.54 0 .68  
204 96 8.58 0.68 

108 312 Q.68 0.72 
f J  463 0.66 0.72 
50 571 8.5' 8.62 
30 1155 6.29 8.37 
20 1?93 0.14 0.16 

-x 

72 

3000 -0.1559 -0.0130 0.1579 0.2036 -8.0719 -0.0490 0.8143 8.8433 

15PO -0.8736 -0.0548 0.1638 0.1747 -a.0600 -0.0884 -8.0132 0.0117 
io00 - 0 . 1 1 ; ~  -0.0375 0.1454 0.1892 -8.0662 -0.0793 -0.e081 0.0126 



HAGNETOTELLURIC PARAMETERS FROM 

J E M E Z  MOUNTAINS SATELLITE SITES 

NU FEED PRED 
EX EY 

8 (3.90 0.51 
13 0.59 0.51 
8 0.86 8.27 

20 0.94 8.54 
25 0.9; 0.47 
‘5: 0.9:  0.59 
2g 0.95 8.67 
78 0.96 0.82 

ANGLE RES-NCIX PHASE RES-HIM PHASE SKEU 
(CU) , PlAX H I  N 

173.9 278.19 -112.0 21.36 15.8 1.13 

33.6 1.09 5.0 0.44 
42.2 0.33 17.1 0.65 
44.4 8.12 -0.1 8.58 
39.3 0.05 9.6 0.67 
50.1 0.87 83.9 0.79 
54.2 6.14 129.0 8.84 

0.50 154.4 1.02 53.1 
52.8 8.59 -173.7 1.24 
52.4 8.41 -177.7 1.18 

IPlPEDANCE TENSOR 

PERIOD RECZXX) IHCZXX) RECZXY) I W C t X Y )  RECZYX) IM(ZYX) RECZYY) tHCZYY) 

5008 
1500 
1 sre0 
750 
5oe 
300 
200 
150 
1 fro 
-I= 
r J 

-0.3848 -0.1814 
-0.1431 -8.1734 
-0.1851 -8.1848 

-0.2493 -0.2888 
-8.3787 -9.3916 
-0.4543 -8.4932 
-0.6048 -0.5414 
-0.7201 -0.7137 
-6.7966 -8.7€17 

-0.2041 -0.208a 

-0.1731 -0.4962 -0.1164 -0.0469 -8.0443 -8.1908 
8.3387 0.1999 -8.8806 -0.0441 0.0123 0.0864 
8.3048 0.2769 -0.8618 -8.8317 -0.9297 -0.0401 
8.2676 0.2733 -0.0677 -8.8476 -6.8018 0.0282 

0.3343 0.3995 -0.0978 -8.1487 -0.0256 0.8161 
0.3283 0.5085 -0.1022 -0.1812 -0.9879 8.0654 
8.24S4 0.4940 -0.1258 -0.2153 -8.8851 -0.0957 
8.2355 0.4352 -8.1483 -8.2767 -0.8002 8.8196 
0.3083 8.4972 -0.1593 -0.3871 -8.8181 0.0336 

0.3648 0.2415 -8.0606 - e . m 7  -0.0061 0.0233 

7 3  



JE-BS2-2 (1388) JEMEt PlOUNTAINS (SATELL I T € >  
1 I . l l M  I I I I I 1 1 1 1  I I I  Ai I "I 

y A  
I 

A A  
A A A  A 

A A  ha 2 A 
A 

A~ A A 

C I A  

1 -  PREDICTABILITY 
0.9 PREG-EX: A 
8 . 8  PREG-E';: A A A 0 .7  

- - - - - - 
8.6.- - 

uA 
A A  A A  4 A A  

PHO-HAX: A A f i  A 

A 
A 

A A  

1 108 1000 
PERIOD (SEC)  

I 10000 J 
PLOT OF APPFIREKT R E S ! S T I U I T Y  U S  PERIOD 

74 



I4 11 

3 

10 
14 
14 
15 
3r3 
39 
J 4 
si1 

c .I 
7 

c 

FRED 
EX 

0.92 
0.84 
0.67 
0.91 
8.85 
0.82 
0.80  
8.89 
0 .  e6 
0.81 
0.68 

PRED 
EY 

0.94 
0.87 
0.91 
0.214 
0.50 
0.87 
0.31 
0.52 
0.85 
0.78 
8.70 

FINGLE 
(CWZ 

175.3 
1 i 8 . 5  
64.5 
68.3 
57.1 
44.7 
4:. 9 
58.4 
46.9 
54.1 
c 

RES-HAX 

326.26 
209.63 

70.05 
52.79 
39.83 
45.83 
36.65 
37.53 
24.50 
17.26 

PHASE 
t lAX 

125.5 
175.1 
61.3 
55.9 
55.7 
58.8 
51.6 
52.3 
57.7 
62.2 

RES-N I W 

112.45 
124.49 

10.76 
5.52 
5.17 
2.94 
5.25 

145.40 
0. 21 
8.30 

FHkSE 
N I t4 

-71.7 
36.5 

-151.0 
-152.1 
-618.9 

-0.6 
45.6 
48.3 
48.5 
64.5 

SKEU 

8.98 
2.28 
1.71 
1.77 e. 93 
0.47 
e. 32 

8.47 
0.51 

e. 52 

8.1546 -0.3231 0.4618 -0.6987 0.3151 -8.0276 9.8508 
-0.2965 -0.5883 0.0503 -8.3655 -0.2789 -0.3884 -0.2932 
-0.4675 -8.0650 -8.0881 -0.1227 -0.2926 0.0Szt; -0.0787 
-0.3778 -8.0367 -0.0122 -0.1685 -8.2763 0.8Wl -8.0580 
-8.3890 8.1975 -0.0128 -0.1322 -0.2413 0.0024 8.6551 
-0.3735 8.2864 0.2156 -0.1483 -0.2555 0.0245 0.0949 
-0.2792 0.2877 0.28'23 -0.2484 -0.3559 0.6671 0.0260 
-0.4172 8.2243 0.2133 -8.3428 -0.5054 0.0535 8.0387 
-6.4347 0.1771 0.2251 -0.2832 -8.4915 8.0545 0.1113 
-0.4068 0.8859 6.3243 -0.3107 -8.4377 -0.0581 u.1671 

JE-CS3-1 (1343) JEnEZ BOUI4ThlHS (Si.TELLITE> 

A A  A 
PYEDICTfiBILllY 

PRED-EX: A 
O.9 FRED-EY: A ' f: ff '4 P e. 8 
0.7 A 

a 
A 

A A f A  A A  A 

RHO-BIN: A A A 
A A  

A A  
150 . OZllUItl ::: 
90 . 
50 ?e - 

atto-nhx: A 

A A A +  4 A A  - 
I I111111  I I l 1 1 l l 1 1  I I 1 I I I I I 1 1 1 1 1 1  I 

1 10 180 1080 10008 
PERIOD ( S E C )  

PLOT OF IPPCIRENT RESISTIUITI US PERIOD 

JEHEZ BOUHT~lNS<SIlELLITE> 

ie 
A A  

KEY: RHO-BIX RHO-BIN 
.IE-853-1(1343): A 

ie me le06 I0000 
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HU FRED PPED ANGLE 
EX EY (CU) 

3 1.08 
3 0.87 
6 0 . 9 3  
8 0.39 

1 1  0.96 
15 0.79 
12 0.71 
3 6.66 
44 0.68 
70 0.59 
82 0.71 
?L 0.69 
124 0.53 
255 u.24 
427 0.10 

,- r 

0.98 49.7 
8.99 64.5 
0.37 66.1 
0.913 78.0 
0.91 75.2 
0.82 63.6 
0.79 
6.6s 
8.52 
0.53 
0.65 
0.65 
8.62 
8.28 
0.18 

RES-MRX PHASE RES-MIN PHASE SKEW 
' WAX t.1 I N 

168.96 98.2 128.31 -30.4 2.36 
275.65 68.8 13.73 151.6 1.12 
57.65 44.9 17.57 45.4 0.52 
39.83 515.3 lS.85 42.8 0.47 
18.47 60.9 11.42 35.2 0.44 
23.37 61.3 12.62 31.1 0.34 

IIWEDFIHCE TENSOR 

FEEIOD RE(Z:'.%) I l l c Z x X )  PECZXY) INCZXY) RE!ZY%) IHcZYX)  RECZYY) 1HCZYY> 

SBOQ 0.3298 -0.6623 0.0829 -0.0136 -0.2356 -0.2591 -0.0733 -8.1833 
3882 -8.3326 -0.5323 -0.8361 0.1580 -0.1566 -6.5426 -9.0513 -0.1274 
0000 -8.1064 -0.1921 e . i m  o . 1 ~ ~  -0.2664 - 0 . ~ 0 5  - ~ . 0 4 7 5  -8.~20 i ~ e e  - o m a 2  -0.1413 0 . 1 ~ 9  ~1.1750 -0.~013 -e.2974 - 8 . 0 ~ 0  - ~ . 0 8 7 6  
1008 -0.lOfJ -0.1169 8.2276 0.1701 -0.1398 -8.2500 -0.8919 -0.8338 
?r-. , J V  -8.0800 -0.1714 0.2516 0.1746 -0.1881 -0.3178 -8.0764 -6.0313 

76 



io  I ea 1eee ieaeo 
PERIOD ( S E C i  

PL07 OF LIPPCIREMT RESISTIUITY US PEPIOG 
I I 1 1 1 1 1 1 ~  I I 1 1 1 1 1 1 ~  I I 1 1 1 1 1 1 (  1 1 1 1 1 1 1 1  1 

A JEWZ IOUHlfiIHS(SLI1ELLITE) 

1 

KEY: RHo-nnx RHO-IIIW 
Jf-BS5-2<1354>: A A 1 A 

NU PREP PRED CINGLE 
EX EY (CId) 

8.53 115.9 
0.33 110.8 
8.35 187.6 
0.56 100.5 
0.94 109.1 
0.83 103.7 

10 
16 
12 
15 
17 
25 
50 
89 

25 0.93 6.93 107.1 

4 1  0.90 8.91 96.4 
1 1  0.84 0 , C O  115.7 

19 0.81 0.79  115.0 
147 0.52 0.55 

24: 9.75 0.t'fC 

0.95 109.9 0.86 
0.96 
0.91 
0.92 
0.90 
0.90 
6.81 
8.76 6.71 

RES-MCIX 

179.23 
149.77 
173.13 
266.52 
242.81 
240.15 
178.53 

PHASE 
PIRX 

98.3 
55. 0 
56.5 
54.8 
56.7 
56.7 
56.1 

RES-#IN 

6.17 
7.88 
8.65 
6.73 
3.92 
3.69 
2.47 

262.71 33.4 5.12 

378.29 50.3 7. 08 

330.52 47.8 0.47 
25.22 162.0 8.19 

PHASE SKEU 
I4 I Ii 

9.1 8.16 
31.2 8.16 
25.5 0.10 
21.1 8.89 
22.1 0.87 
25.2 0.94 
31.9 0.02 

72.1 0.21 

61.7 0.03 

71.6 0.28 
4 4 . 0  0.66 
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I NPEDQHCE TENSOR 

PERIOD RE(ZXX? I I I (ZXX)  RECZXY) Il l (ZI(Y) RE(ZYX) I#(ZYX) RE(2YY) f l t (ZYY)  

5086 0 . 8 3 7  9.8966 8.1065 0.8424 -8.1907 -8.3293 -0.1033 -0.0997 

2690 6.6562 9.1336 0.1883 0.1115 -8.3173 -6.5609 -0.1376 -6.1561 
1500 0.1137 9.1670 0.2658 0.1021 -8.4876 -0.7146 -0.2049 -0.1945 

3000 o.me4 8.1436 0.1616 8.1216 -0.2622 -8.4067 -8.1665 -0.1626 

icuo 8.127-9 6 . 2 6 ~ 7  0.1973 Q . ~ X Q  -0.5380 -0.8441 -8.2078 -0.2286 
750 0.2013 8.3282 0.2146 0.1540 -e.6107 -0.9643 -0.2094 - 0 . 2 6 ~  

78 

m e  0.2238 0.3291 0.2210' 0.1885 -8.6570 - 1 . 0 ~ ~ 1  -0.2887 -0.2953 
260 0.6843 8.4725 0.5019 0.3696 -1.4981 -1.2678 -8.8531 -0.0045 
100 0.78a5 0.7588 0.5220 0.7464 -2.4717 -3.1245 -8.6643 -9.7155 

SO 1.2835 0.7378 0.1510 0.3401 -3.8116 -4.2175 8.3143 -0.8453 
28 8.8291 B.5788 -0.48C3 (3.7763 -0.5452 -3.7263 2.5232 -C.7541 

- 

FFEDICTESILITY 

A 

i 



PEPIOD NU PRED PRED ANGLE RES-HCIX PHCISE RES-HIM PHQSE SKEW 
twx HIN EX EY <CW) 

0.99 
0.93 
0.92 
8.88 
0.9: 
8.54 
0.92 
8.93 

580 31 8.89 
3 0  58 0.83 
E O 0  94 0.75 
150 141 0.78 0.46 
180 285 0.51 8.32 

50 506 8.24 8.15 
30 1008 8.14 0.10 
20 1377 0.08 0.11 

T r  i d  348 0.36 0.29 

8.59 
0.84 
0.65 
8.36 
0.81 
0.89 
0.88 
8.87 
0.76 
8.62 
8.57 

33.5 
24.1 
26.5 

18.0 
19.3 
23.2 
21.0 
25.3 

45.11 
42.08 
34.27 

17.11 
11.71 
10.35 
8.47 
5.38 

-6.7 
11.4 

31.3 

43.5 
46.5 
45.5 

1.4 

32.8 

18.68 171.8 
9.68 -148.8 
1.67 -175.3 

2.08 59.8 
1.97 54.8 
1.59 57.9 

4.12 
1.35 
0.25 

0.26 
0.28 
8.21 

1.43 58;9 0.27 
1.29 55.5 0.25 

IMPEDkWCE TENSOR 

PERIOD REC2X.Y) IH<Z‘XX) RE<Z#Y) XW<ZXY) RE<ZYX) IH<ZYX) RE<ZYY) IH<ZYY) 

10000 
7500 
5800 
2908 
1508 
1008 
750 
580 

-8.6671 
-0.0626 
-0.0942 
-0.8619 
-0.0442 
-8.0504 
-0.0622 
-0.8560 

-8.0756 
-8. 0730 
-0.8202 
-0.0479 
-8.0477 
-0.0661 
-0.8717 
-8.0745 

0.0781 
0.1205 
0.1401 
0.1652 
0.1558 
0.1503 
0. 1550 
0.1595 

0.0244 
0.0245 

-8.0043 
-0.0486 
-0.0580 
-0.0619 
-0.0590 
-0.8675 

0.8236 
0.0454 
8.0821 

-0.0715 
-0.0775 
-0.0934 
-8.1024 
-8.1269 

0. 1551 
0.1194 
8.0861 
0,0151 
0.0234 
0.0279 
0.0004 

-8.0044 

-8.1279 
-0.8442 
-0.0143 
-0.8061 
-0.0033 

0.3030 
0.6045 
0.0142 
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t 1 I I I Illll I 1 I Illll I I I I I l l 1  I I I I lllll I +  

8.3 SKEWHESS 
0.2 - A A ~ A A  A . 

- - - - - - A 
JEMEZ NOUHTA I NS C SATELL I TE 3 

KEY: RHO-MAX RHO-MIN 
JE-BS18-1(#368) : A A 

I I 1 1 1 1 1 1 1  I I I I 1 1 1 1  I I 1 I I l d  1 I I I l l l l l  I 
18 lee i oee 16000 6.1 
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PERIOD 

5068 
3tN0 
3000 
2080 
2000 
1588 
1508 
1080 
1088 
750 
r J0 

5uo 
300 
360 
308 
208 
159 
100 
75 
50 
30 
20 

l e  

m a  

NU PRED 

10 0.87 
16 8.81 
1 1  0.95 

10 8.92 
15 0.89 
1 1  0.95 

EX 

16 0.98 

26 0.90 
24 0.82 
28 8.76 
24 0.86 
a0 0.87 
€6 0.84 
72, 0.78 
52 6.82 
15 8.92 

105 8.73 
140 0.76 

17 0.97 
zSs 8.69 

1233 a.10 

317 0.43 
842 0.17 

PRED 
EY 

8.88 
0.91 

0.95 
0.97 
0.99 
8.98 
0.96 

0.95 

0.83 
0.86 
0.96 

0.79 

0.76 
0.51 

e. 99 e. 99 

e. 94 e. 97 

e. 92 

e. 78 

e. 97 

e. 18 
e. 08 

RHCLE 
<cw> 
155.2 
156.6 
157.1 
165.2 
164.1 

160.6 
157.4 
156.3 
159.6 
159.0 
161.9 
160.8 
156.2 
15b.8 
48.3 

160.1 

159. e 

RES-MAX 

32.23 
16.17 
1 8 3 9  
26.88 
23.77 
17.28 
19.81 
12.98 
12.27 
10. 1 1  
11.72 
12.36 
11.37 
8.08 
7. b4 

16.18 

13.63 

PHASE RES-#IH 
t1RX 

47.6 1.69 

47.8 1.38 
35.9 1.25 
36.5 1.22 
38.4 1.54 
37.5 1.42 
31.8 1.28 

42.7 e. 49 

35.7 1.38 
31.7 2.87 
35.8 2.05 
48.5 1.88 
46.6 1.75 
47.6 1.23 
48.8 1.64 
42.8 4.72 

45.4 3.27 

PHFISE SKEW 
I1 I N 

45.6 8.66 
59.1 0.96 
54.6 0.63 
63.6 8.55 
62.9 0.61 

58.7 0.51 
51.9 0.56 
57.4 0.57 
62.7 0.56 
68.1 0.58 
65.3 0.47 
64.4 0.48 
64.2 0.58 
€3.8 0.54 
35.4 1.14 

61.4 8.54 

71.0 8.56 
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JE-BS11-1 <#37Bi JEPIEZ I4OUHTAINS (SATELLITE :, 

PREDI CTAB I L I  TY ., 
PRED-EX: A 1 -  

8.9 PRED-E':: A 
0.8 
0.7 A 

., 

A 
- 
- - - 

M S E S  1 RHO-MAX: A 
46 RHO-MIH: A 3b 

158 
135 
120 
195 
98 
75 
69 
:4 5 

1 10 

A 

Q 

A PIA A A  A A 

PLOT OF APPAREtiT RESIST IV ITY US PERIOD 
160 I I I I 1 1 1 1  I I I 1 1 1 1 1 ~  I I I I l l l l l  I I I I l l i l  I -: - 

1 
-! 

A 
A 

I 

1 

I: 
I I I I I t t l l  t I 1 1 1 1 1 1 l  I , r. r. c. . e.,-.,-.-. -J I l l !  4 n 8 7 .  

0.1,  I a 
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tW PRED PRED 

4 8.97 6.61 -, 6.99 0.95 
1b 1.80 0.98 
13 6.93 0.97 
10 0.98 0.95 
13 8.99 8.97 
1: 8.98  8.36 
28 0.88 0 .80  

EX E'i 

64 6.85 0.88 
: I  0.78 8.75 
186 0.69 0.66 
132 9.86 9.81 

-27 

172 0.78 0 . 6 b  
345 0.53 8.42 
657 0.22 0.18 
19 8.36 0.96 

168 8.87 o.SS 
21 0.96 0.95 
26 8.95 6.93 

FlNtLE 
(CIJ! 

47.8 
17.9 
18.2 
18.5 
20.2 
19.7 
22.2 
25.3 
29.5 

31.7 

27.3 
29.1 
27.8 
29.9 

RES-MAX 

4 f .  98 
38.19 
45.24 
41.46 
41.61 
36.83 
28.39 
16.11 
20.56 

35.52 

105.20 
48.56 
90.34 
78.18 

PHASE RES-MI11 
W;sX 

3.3 17.39 
42.9 5.51 
37.5 5.03 
38.9 3.74 
48. f 5.82 
38.1 5.55 
44.4 5.93 
38.9 5.32 
58.1 4.13 

64.1 13.13 

63.6 16.59 

61.7 16.35 
59.4 16.61 

64.3 13.€0 

PHkSE SKEU 
ti I I4 

66.6 0.48 
77.4 0.42 
57.6 8.28 
61.5 0.28 
61.9 6.23 
60.1 0.24 
59.8 0.20 
63.4 6.26 
69.8 9.23 

82.2 0.41 

80.1 0.31 
83.9 0.35 
80.8 0;30 el.€ 8.25 

-0.1555 

-0. ! 120 
-8.1149 
-0 .  $ 4 3 1  
-0.1402 
-8.llb2 
-8.  19w 
-0.1931 
-0.771' -8, i;333 
-0. 8367 
-0.9200 
-8.9538 

-0.1230 
0.0643 
0 .  a431 
-0.8686 
-0.8986 
-0.c1942 
-8.1257 

-u. 8975 
-0.2299 
-0.1834 
-0.3530 
-6.2567 
-8. 6905 
-0.5754 

-9.1554 

8.1435 
0.1593 
0.2487 
6.2731 
0.3233 
0.3672 
8.3714 
8.3563 
0.4848 
0.4616 
1.1274 
0 .  €455 
1.1157 
1.21749 

8.0369 
0.1859 
0.1901 
8.2870 
0.2619 
6.2562 
8.3861 

0.4498 
1.3290 
1.3718 
1.5903 
1.9728 
2 003e 

e. 2765 

-8,1275 
-0.04€6 
-0.0783 
-0.0697 
-0.0971 
-0,1144 
-0.1320 
-0.1567 
-0.1670 
-8.3373 
-0.2299 
-0.3810 
-9.3285 
-a. 4583 

-0.0368 
-0.6792 
-0.1692 
-0.1243 
-0.1754 
-8.2129 
-0.2769 
-8.3254 
-0.4614 
-0.9837 
-1.4363 
-1.liS6 
-1.4533 
-1.5235 

0.8133 - 
0.6013 e. 0054 
0.8076 
0.0693 
0.6891 
6.6062 
0.0171 
0.6722 
-0.225: 
-8.2540 
-8.1931 
-0. lbZi 
0.0331 

4.9388 
0.0286 
0.0669 

0.9478 
0,0350 
8.0471 
0.8057 
0.0386 
8.1553 
8.581 1 
8.3335 
0.4285 
0.3330 

e.0170 
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JB-SS1-1 <#386:J JEtlEZ-BACA LOCATION (SfiTELLITE) 
b I I I I I f l I  I 1 I f 1 1 1 1 1  I I p l l l r l  I 

rci 

JEPIEZ-BACk LOCATIOH!SIiTELLITE) 
KEY:  RHO-IIAX RliC)-i41!4 

JB-BS1-1!2386>: A A r 188 

10 

rh. 
k 

A 
A A  A A 

A A 
A A  A %i 

A A A A  A A  
A A 
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PFRIOD HU PREP PRED IIHGLE PES-HCIX PHhSE RES-HfN PHCISE SKEU EX EY !CW) MAX #It4 

5800 
3800 
2004 
1500 
1808 
i s 8  
500 
300 
280 
1158 
100 

50 
38 
28 

W t  I J  

7 
11 
17 
16 
16 
21 
4 1  
44 
51 

147 
246 
3'4 
356 
634 

1'86 

0.99 
0.98 
8.99 

0.93 
0.92 
0.90 
8.83 
0.76 
0.57 
0.61 
0.71 
0.68 
0.38 
0.23 

0.98 

8.87 
8.81 
0.67 
0.88 
8.75 
8.63 
0.63 
0.25 
8.29 
0.3: 
8.47 
8.58 
6.38 
0.16 
6.1' 

178.6 
0.7 
4.3 
2.0 

169.4 
174.3 
170.9 

27.17 
25.68 
22.52 
13.05 
24.17 
18.16 
12.95 

34.4 
35.8 
37.5 
40.8 
46.2 
47.1 
4'7.9 

1.94 
0.65 
0.96 
0.61 
1.11 
1.83 
2.71 

83.0 
47.0 
63.7 
66.5 
49.1 
66.8 
66.8 

8.87 
0.23 
8.26 
9.27 

8.33 
9.32 

e. 36 

IMPEDfWCE TENSOR 

PERIOD RECZXX) IMCZXX) RE(ZXY) I M ( Z X Y )  RECZYX) I H < t Y X >  RECZYY) IH<ZYY) 

5000 
mt70 
2008 
1580 
1 cloe 
759 
500 

0.8071 
8.0190 

-8.0141 
8.804S 
0.10z1 
0.0630 
8. @E92 

0.0894 
0.0169 
8.0419 
8.8333 
8.8741 
8.0748 
0.8738 

0.1360 
0.1675 
0.1861 
6.1906 
6.2315 
0.2358 
8.2407 

8.8928 
8.1208 

8.1644 

E.  3521 
0.2584 

8.1459 

8 2468 

-8.0847 
-0.0225 

-8.8182 
-8.858 1 
-8.0414 

-0. 8239 

-0.~1655 

-e. e394 
-0.8242 
-0.8424 
-0.8413 
-0.8682 
-8.0754 
-e. 1598 

0.0073 
0.8201 
0.0276 
0. 8172 
0.8184 
8.0351 
8.8575 

-0.8895 
0.8232 
8.8294 
0.8418 
0.0176 
e. 0273 
8.8826 
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PERIOD NU PRED PRED ANGLE RES-MAX PHASE RES-Iff14 PHASE SKEW 
EX EY (CW) MFlX W I N  

5808 10 0.57 0.66 
3088 16 0.90 0.36 

- 

- 

SBOQ 13 0.87 0.62 
1589 13 0.91 0.76 15.9 22.67 34.1 2.71 75.8 0.62 
1Et:W 21 0.94 0.69 14.8 17.79 33.9 3.97 66.6 0.35 

v r -  ~ J U  26 0.91 0.57 7.2 13.51 36.9 5.64 54.4 0.27 
586 48 0.54 0.65 
.7Cjg 70 0.6.3 0.49 
233 144 0.46 0.27 
150 261 0.39 8.41 
108 346 8.49 0.48 

r - r  430 8.46 8.38 
50 533 Q.31 6.33 
30 1183 0.17 0.14 
20 1823 6.87 0.07 

-?c 

J€-ES4-l 1#417) JEBEZ-BQCS LOCQTION (SQTELLITE)  

86 

1 6 ~ 1 ~ 1 1 1 , 1  , I 1 1 , 1 1 1 1  , , , l l ~ ~ A l  , 1 1 , , 1 , 1  , ]  

1 10 I ee ieee ieeee 
PERIOD (SEC) 

!e . RHO-MY: A 

-5 
e 

1 

le t KEY: RHO-MLX 
JB-BS4-1(#417): A 

RHO-MIW 
A 

A 
A A 

I I 1 1 1 1 1 1 1  I I 1 1 1 I 1 1 1  I 
9.1; I i e  ' g l l " ' l '  i ee ieee ieeee 
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