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I. INTRODUCTION

This report describes the results of a combined magneto-
telluric (MT)-telluric profile (TP) survey performed by
Geonomics, Inc. of Berkeley for the Union 0il Company of
California. The survey took place at Baca Location No. 1 in
Sandoval County, New Mexico during June and July, 1976. Its
purpose was to determine the thickness and structure of the
volcanic sediments and underlying formations, and to interpret
the results in terms of local geothermal potential.

Description of the Prospect

Baca Location No. 1, a 96 sq. mi. privately-owned
ranch, encompasses most of the area known as the Valles or
Jemez Caldera in the Jemez Mountains (see Figure 1). The
Baca is a mountainous arca lying between an elevation of
8,000' to 11,000', and has densely forested slopes and
grassy elongate valleys that roughly outline the caldera
rim. The prospect is accessible via Highway 4 through
Bernalille or Los Alamos.

Data Acquisition and Reduction

Telluric profile data was recorded using Geonomics'

Mark II telluric receiver and a Brush 2-channel chart recorder.

Stations were spaced 1,000' apart on lines A-G and 500'
apart on line H; locations are shown on Plate I. Telluric |
profile (TP) data was reduced according to the procedure
described in Appendix III.

Magnetotelluric data was recorded on the Geonomics
Mark IT system which utilizes a cryogenic magnetometer and a
4-channel FM tape recorder. Results were computer-processed
as described in Appendix III, Sections III and IV. Layered
resistivity models were obtained from MT data by matching
input data to 2 and 3-layer model curves. These curves must
be viewed as merely an aid in defining the local resistivity
structure. Since the area does not even grossly approximate
horizontal layering, the curves are given as a best fit set
for each station. Several MT profiles were also drawn from °
raw apparent resistivity data. These offer the advantage of
a direct qualitative interpretation of data that has not been

subjected to the prejudices of the interpreter.
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Figure 1. Prospect location map of
the Valles Caldera prospect, New Mexico.
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Our recordings and the daily reports of the Space
Environment Services Center of the Department of Commerce
show the geomagnetic field during June and July was quiet to
unsettled. Although such conditions provide fair to good
signal for MT and TP surveying, the daily lightning storms
in this part of New Mexico interfered considerably with data
acquisition in the early afternoon when natural signals are
strongest. '
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I1. GEOLOGY AND GEOPHYSICS

The general geological setting of the Valles Caldera
and Jemez Mountains has been described by Smith and others (1970)
of the USGS, and West (1973) of the Los Alamos Scientific
Laboratory (LLASL). Review articles covering the regional

_ geophysical data and the geophysical detailing of the LASL

Hot Dry Rock Project site just west of the Valles Caldera

have been published by Jiracek (1974), West (1974) and

others. We will assume herein that the reader has familiarized
himself with. the geological and geophysical setting of the
prospect.,

Pertinent Features

Of primary interest to this survey are the north to
northeast trending normal faults associated with the Rio

Grande rift which are thought to be concealed beneath the

Tertiary and Quaternary volcanics of the Jemez Mountains. On
the geologic map of New Mexico (1961) fault '"'swarms' can be
seen trending toward the Valles Caldera from the northeast
and southwest, mainly in pre-Tertiary sediments. If these
faults continue beneath the volcanic section they might form
the root zone of the hydrothermal plumbing system associated
with the Valles Caldera. Geologically recent faulting

#includes the caldera ring fracture zone which is almost

totally concealed by later volcanic and clastic sediments,
the Redondo dome radial fracture system, and the Redondo
Creek graben faulting. The latter is possibly a surface
expression of one of the Rio Grande faults.

Resistivity work by Jiracek. (1974) indicates that the
Jemez volcanic suite has an average resistivity of 50 to
1,000 ohm-meters, and is underlain by 10 to 50 ohm-meter
pre-Jemez aquifers; these sediments lie on a Pre-Cambrian
basement that has a resistivity in excess of 800 ohm-meters.
We infer from Ross (1961) that the total thickness of the
volcanic pile is between 800 meters and 1,600 meters (2,500'-
5,000') in the caldera area.

The geothermal system in the Valles Caldera is known to
be a water-dominated system (Dondanville, personal communica-
tion, August, 1974) which will tend to lower the resistivity .
fracture zones anywhere from 5% for pure water to several

orders of magnitude for brines. Results of the present
telluric profile survey indicate that the water-saturated
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fractures are two to five times more conductive (less resistive)
than their host rock.

Effect of the Geologic Structure on the Present Survey

The complex sequence of volcanic sediments beneath the
survey area and the multiple fracture patterns have a profound
effect on the electric currents measured by the telluric
profile and magnetotelluric methods. These effects can be
enumerated as follows:

1. Elongate conductive fracture zones tend to channel
telluric currents and polarize the incoming electric
field signal. These features can yield misleading
MT results.

2. There is significant evidence that such features
cause incoherency and phase shifting of incoming
signal. This effect is herein called telluric
"noise'" for convenience. This is not meant to
imply that geologic features generate noise;
rather, the features affect incoming signal so as
to make it incoherent or 'moisy'". One aspect of
this '"noise' is that it lessens data quality at
stations ncar noisy structures. Other aspects of
noise are more thoroughly discussed in sections
ITI and IV.

e
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III, TELLURIC PROFILE RESULTS
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A total of eight telluric profiles was” measured across
the Baca Prospect; locations of profile lines are given in
Plate I. The lines varied in length from 1-13 km; seven
lines were measured with stations spaced 1,000' apart while
the eighth profile, H, utilized 500' stations for greater
detail. Data quality throughout the time of the survey was
generally good with signals much stronger on the north-south
lines than the east-west. (This phenomenon is explained
with the magnetotelluric results, Section IV). Data was
taken in four discrete frequency bands for all profiles.
These bands (8 Hz, .5-2 Hz, .03-.06 Hz, and .008-.045 Hz)

provide variable depth recordings beneath each site. Data , ./ Ll
reduction procedures are outlined in Appendix III. LTI

Plates II-VII show the results of telluric profiles.
On each is indicated all the necessary data for qualitative
interpretation, including a topographic profile, a J-value
profile and an interpreted subsurface pseudo-section. Faults
are noted by their telluric signature as o (conductive) or
p (resistive). The scale of these plates is the same as the
base map. Topographic corrections were not taken except for a
mathematical correction of line lengths; in most cases this is
no setback since the correlation between high frequency tellurics
and topography is usually apparent, while low frequency telluric-

"topography corrections are not significant.

A general description of the theory of telluric profiling
is given in Appendix 1V. Readers unfamiliar with telluric method
should study this appendix before reading the interpretation

section.
Profile A (Plate II)

Profile A is an east-west line approximately 2 miles
long beginning .5 mile south of the Union 0il office near
Deer Canyon and ending at the base of Redondo Peak. The
profile crosses the southern end of Redondo Border and the
flatlands of Banco Bonito, Topographic effects were minimal
and data quality was excellent with the exception that 8 Hz
data was unobtainable because nearby power lines buried the
incoming signal with 60 Hz noise.

The profile (Plate II) gives a good view of structural
features along the line. The high frequency data (.5 to 2 Hz)
does not correlate with lower frequency data, indicating
that it is exclusively sampling shallow, sedimgﬂggﬁxufggggﬁes,

6
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and implying that basement is probably deeper than 1 km.
The dip in the J values profile seen between Stations 4 and
6 is probably indicative of thickening sediments in Redondo
Creek Valley and the abrupt rise near Station 11 is more
likely topographic than structural. ﬂ*i‘%;x.. gL
ek abarbre g i

The low frequency bands probably give a good cross-
section of the basement structure along the profile line.
The close correlation between the two low bands implies that
the basement itself is fairly homogeneous. One exception to
the close correlation occurs at Station 6 where a deep-
seated graben fault is encountered. A J value high between
Stations 4 and 7 is an indication of the southernmost extension
of Redondo Border beneath the sediments, and the striking
discontinuity near Station 7 forms the beginning of the
Redondo Canyon graben. Profile A suggests that this graben
is bordered by steeply-dipping normal faults to the west and
a more gradual eastern border near Redondo Peak. Telluric
data suggests that basement depth is 3 to 4 times greater in
the graben than outside. ey

%
Profile B (Plate III) e biaebe Lan el i

Profile B is a north-south telluric line 7.5 miles long
measured up Redondo Creek Canyon., It begins in Banco Bonito,
crosses Redondo Border, and terminates in Valle Seco. The
profile was measured up a long, gradual uphill slope where a
maximum of 1,500 ft in elevation difference was seen; the
effect of this topography on high frequency data is significant.

“Data quality was gencrally good though 8 Hz signal was

obtainable only after Station 10 because of power line
interference. At some stations, the telluric signal contained
a large amount of incoherency; this phenomenon causes problems
in data reduction but may also be a source of geologic
information (see Telluric Noise Analysis).

The interpretation of Profile B data is organized into
the following list of observations:

L A J value low that correlates with the Redondo Lbhkfj*‘f

Canyon graben is evident between Stations 13 and
27 on the three lowest frequency bands. The
maximum resistivity contrast is greater than 4 to
1 and the source depth for the low lies between 1
and 4 km., Analyses of low frequency data (.008-
.045 Hz) suggests that resistivities increase
beneath 4 km. 8 Hz data do not show the graben
feature but more or less reflect topogLaphy in
this region.
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Profile C (Plate IV)

the length of Valle Seco into the Sulfur Creek area. Data
was obtained on all four frequency bands and though signals
were low, there were no unusual noise problems. Topographic
relief was low and corrections are minimal.

along their length and no major change in J value from east
to west., This implies that near surface sediments are conduc-
tive and uniform in composition, : (

each other. The .03-.06 band in general reflects features

_yw«;ow(mucs, INC.

8
2. Several intragraben structures are
apparent. Fault or contact zones are

likely near Stations 14, 22 and 25 and
possibly near Station 16. These faults
might be high permeability zones and
worthwhile drilling targets.

3. The resistive volcanic structure beneath
Redondo Border is seen between Stations
27 and 31. J values here increase to
pre-graben values. Additional faulting
is- seen after Station 31. A low frequency
J ‘value anomaly after Station 32 occurs
in the topographic high of Redondo
Border, implying that this region could
have geothermal promise. This possibility
needs to be confirmed by additional
geophysical detailing and drilling.

e

4, Between Stations 3 and 10 the telluric 31gnal is
distorted by geology on all bands. It is likely
that this region either crosses several
perpendicular faults or lies in the
strike of a parallel NE trending fault

" zone, Additional evidence of this last
possibility is manifest in the abundance
of NE trending faults encountered through-
out the survey on E-W lines.

5. Quantitati#e telluric mode]ing (computer modeling)
might be very helpful in delineating the source
depths and resistivity contrasts. These models

could also be compared with the MT models for a
more accurate picture of the structure,

Profile C is a 16-station east-west line that traverses

The high frequency data bands show little structure

The low frequency bands are different in character from
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that the higher bands show which suggests that basement 1sf”@r¥$J,
either quite deep (greater than 3 km) or that near-surface a
sediments are very conductive., The .008-.045 band, however,
probably does give a rough idea of basement structure along
Profile C. It shows that basement rises to the west in

several distinct steps located between Stations 4 and 7.

These step faults, which have no surface expression, are

also evident on profile B, Stations 32-39, and the general

strike is probably northeast, parallel to Redondo Border.

After Station 7 the .008-.045 profile shows that the depth

- to basement gradually lessens till the Sulfur Creek area is

reached. This basement rise might occur in several distinct
steps or as a gradual slope.

The area traversed by this profile shows some geothermal
promise. Between Stations 4 and 7 there appears to be a

- thick blanket of insulatin 'sedlments .overlying a fractured

basement. One interpretation 1is that this Underlying Tayér of higher

‘conduct1v1ty is associated with a higher subsurface temperature.

Profiles D and H (Plate V)

Profiles D and H were measured up Alamo Canyon from the
Sulfur Creek area to Redondo Border. Both profiles are 12
stations long but profile H is a line with 500 ft-station
spacing over the last 6,000 ft of line D. Data quality was
generally good though 51gnals were very low. A zone of high

"noise'" was encountered near Station 8 of profile D (also
Stations 3 and 4 of profile H) where data recording times

“were necessarily long to extract consistent J values. (The

nature or character of this 'moise' was not quantitatively
analyzed.) The topography was not severe until the easternmost
extent of each profile where Redondo Border is encountered;

the effect of this topography on the data is not obvious.

A quick glance at Plate V shows that over much of the r“ﬂ”
intersected region the profiles do not match. . For example,
Profile D shows a 51ngle large downdrop structure near
Station B while profile H shows a series of fault structures
over the same region. The complexity of the region and the
large amount of "noise'" in the signal make it difficult to
distinguish between these two. It is possible that different
telluric field polarizations are manifest on the profile
data, allowing each to see a different 'profile" of a three-

‘dimensional geometry. It is clear that under such complex

geologic conditions where multiple fracture patterns may exist,
the two-dimensional assumption by which relluric data is rpdncad
breaks down. Under such conditions the quantitative value of
telluric data is suspect. Qualitatively the data is useful because

e
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jg‘ F does not indicate a series of discontinuities near Station 8,
o ) profile D, and Stations 3-5, profile H; also, it does show
ﬁi the faulted region as a low reSLSt1v1ty zone at depth., In

these major areas both proflles agree,

Evidence of strike-slip..faulting is seen near Stations
2 and 5 of profile D: These faults may act as hot water or
steam conduits as is probably the case at Station 5, which
lies near the Westgate geothermal well. The depth to basement
in this area is unknown but telluric profile D suggests that
it is no deeper than basement in the Sulfur Creek area and :
would therefore probaby not contain sufficient thickness ofhhjxﬁﬁ'*”
reservolr rock to hold large amounts of geothermal fluid. ’

3 Both telluric profiles D and H show faults as abrupt
structures that affect only small areas. This implies that
these faults trend normal to the profile in an approximately
NE direction. To verify this it is necessary to measure
another line parallel to line D, which suggests that llne E
be continued for eight or nine statlons

Profiles F and E (Plate VI)

: Line F is a 25 station profile measured up Sulfur Creek

ﬁ”“ beginning riear the Highway 4 road cutoff and terminating at

R the base of Cerro San Antonio. The line crosses over several
known hydrothermal zones and hot springs. Profile E is a three-
station line measured up Short Canyon; this line was-curtailed

_ because of lack of access. Data quality was in general

. ‘excellent for both lines with all four bands producing good

b data. Topographic effects were small.

A o

T R g

Qualltatlve interpretation is organized into the

‘ following:
1. Profile F trends subparallel to a series of northeast-
trending faults. These faults were -probably
crossed several times and are likely responsible
for the Sulfur Springs thermal area.
2. A resistivity low which correlates with the Sulfur

Springs hydrothermal area shows up between Stations
10 and 12. The zone is clearly defined and probably
extends one or more kilometers in depth with a
telluric J value contrast of about 3 to 1. The

high frequency data show the greatest J value
contrast which implies thaL much of the hydrothermal
phenomenon encountered along this line is near
surface.

~
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"gradually become more conductive or thicker westward, an

11

o Low frequency data implies that basement depth is
shallow, probably fairly level after Station 3 and
- slightly deeper before 3. There appears to be a
resistive plug-like feature between Stations 19
and 22 that might be the substructure of Cerro San

Antonio.

& Profile E is too short to show any significant
trends. The profile crosses a fault near Station 2
and it is possible that the same fault is
encountered beneath Station 2 of profile D, but
with only three stations, this is unclear. This
important profile might hold the key for solving
the structural puzzle of profile D and should be
finished in the future. :

Profile G (Plate VII)

Profile G is an 18-station east-west line measured
through Jaramillo Creek Canyon beginning just west of Valle
Grande and ending near Redondo Border. Signal was good but
fairly low in amplitude for all four data bands. The
topography is gentle and its effects on any recorded bands
are probably insignificant.

The J value plot, Plate VII, shows radically different
characteristics for high and low data bands. High frequency
data shows resistivities decreasing gradually westward with
little interfering structure. This implies that sediments

unexpected phenomenon since the canyon here slopes uphill
and sediments are expected to be more resistive.

The low frequency bands exhibit more complex behavior;
they might give a rough basement profile, A low resistivity
zone encountered between Stations 3 and 6 appears to be
fault-controlled and might represent a crushed zone from a
normal fault. A resistivity contrast of about 4 to 1
exists here and deserves careful study by other survey
methods to determine if the area has significant geothermal

potential. '

There.is also a J value peak between Stations 10 and 12
that might represent a dike-like feature in the basement.
But since it is unusual for such a structure to leave high L(
frequency band data undisturbed, alternatively it might Qroka ¢
represent a basement horst starting with Stations 16 and 17. \ i
Near Station 17, all frequencies dip considerably, indicating
that the profile has crossed into the Redondo Canyon Graben.
This point is significant as it places an eastern geographic
border to the graben structure.
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IV, TELLURIC NOISE ANALYSIS

A plot of natural incoherent noise measured along
profile B for the .03-.06 frequency band is given in Plate
VIII. The plot is a qualitative analysis of natural noise

~that interferes with telluric signals.

The source for such noise is not clearly defined. High
noise could be the result of geologic structures that act as
barriers to telluric currents; it could also be directly
related to an active hydrothermal system. This short study
focusses only on the amplitudes of relative noise affectlng
telluric profile B of this project.

Noise analysis was performed in the following manner:
, v
1. System noise, including both instrumentation and
electrode noise, is assumed constant., A much
longer study is necessary to confirm this assumption
since instruments may drift, electrodes change
-~potential with temperature, and changing atmospheric
conditions may also induce noise. These effects
are assumed small, however, and field experience
to some degree justifies this assumption.

2. Noise is defined as incoherency of telluric signal
(Figure 2). In other words, when telluric signals
are high but still incoherent the noise level must
also be high. Conversely, when signal levels are
low but coherent, then noise levels are also low.
Noise levels are determined by measuring signal
levels and qualitatively evaluating the amount
of contained noise. The evaluation .results from
retracing a characteristic normalized segment of
signal from the Ex onto the Ey channel and measuring
the amount of discrepancy between corresponding

waveforms. The noise levels were then ranked as
follows:
high noise N > 1. mvolt
medium noise .1 mvolt < N > .05 mvolt
low ﬁoise i.OS mvolt < N > .02 mvolt
quiet N < .02 mvolt
12
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These divisions are more or less arbitrary and the need
for quantitative analysis of noise data is obvious. The
purpose of this study, however, is simply to identify the
noise and attempt to isolate some possible sources.

In most cases high noise was found to correlate with
rapid phase changes of telluric signal between the two
channels. This suggests that noise highs may be correlated
with interfering geologic structures since such structures
(i.e., faults or contacts) can phase shift the signal when
the source field direction changes because they act as

" barriers to ithe flow of current and may reflect or refract

incoming signal. This same phenomenon may also be responsible
for the hlghly incoherent 31gnals hence responsible for

* high '"moise"

A block histogram of noise levels along profile B is
shown in Plate VIII. This plot shows several distinct noise
highs between Stations 4-8, 18-25, and 30-34. Between
Stations 4 and 8 the noise high correlates with a region of
complicated structure. The area is severely faulted and
also might be the site of a hidden subsurface intrusive (see
MT profile B, page 23). This area, located near telluric

. station #6, was the highest noise reading encountered.

Station 6 required 1.5 hours to obtain consistent J-values;
this is three times longer than the normal recording time.

Between Stations 18 and 25, telluric data was also very

Fnoisy, suggesting that the complicated geologic structure of

Redondo Creek Graben significantly disturbs telluric current
flow. A noise high between Stations 30 and 34 correlates

well with a J-value low and location of probable NE trending
faults (see page 8).
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“ down the canyons. This is expected behavior since many of

suggesting a ring faulting system there. In Redondo Canyon,.
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V. MAGNETOTELLURIC RESULTS

Twenty-five magnetotelluric sites were occupied in the
Baca Prospect in July, 1976. Four additional sites planned
will be occupied in December, 1976. - Data quality was generally
good but signals were low. Interpretable data was extracted
from all but three stations (#10, 11, and 13). It was computer
analyzed (Appendix III) and evaluated by polarization,
apparent resistivity and modeled resistivity values.

Figure 3 is a map of the rotated X-axis for all stations
occupied. For stations where the rotated data ensemble was
incomplete for modeling (i.e., skewness values were too °
high), the angle for tensors that did rotate was taken (see
Appendix III). Note that there is a 90° ambiguity in evaluating ~rie
these results. 1In other words, the rotation separates two :
orthogonal resistivity curves, ‘strike and dip, but does not
say which is which. This may be resolved by comparing
curves for adjacent stations that have approximately the
same rotated orientations.

In many cases the rotated angle will show fault zones
and other lineaments; this has also proven true in the
present survey. In general, the X-axes are rotated to
follow the canyons, i.e., the rotated X arrow points up or

these canyons are probably either collapse structures or
strike-slip fault zones. The best examples of this behavior
are up Sulfur Creek Canyon, Alamo Canyon and Valle Seco. The
X arrows for stations near the perimeters of the Caldera
(MT Stations #25, 24 and 1) tend to follow the boundary,

there appears to be at least two sets of faults or lineaments.
One set trends approx1mate1y N25E and anothcr N6OE This
dual fault pattern is especiallv™evident near MT Stations 4,

5 and 6, and it is significant that this fault intersection
lies in Redonco Creek Graben. Also, at the north side of
Redondo Border there apparently lies an intersection of

EW and NE trending faults near MT Stations” 7 SJ 9. and 10.
Because of the thick alluvial cover in this reglon much of

this faulting is not obvious from surface features.

3N
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% $ Model Curves

* Two and three-layer model resistivity curves were fit
to all apparent resistivity data (Table 1). Rotated data
was used to fit most curves but when skewness values were too
high (see Appendix III) non-rotated resistivities were used
‘instead.

Since the Valles Caldera is a geologically complex

area, layered models are of limited use since the true
structure does not even grossly approximate them. The

: layered interpretations can at best provide a framework,
'i.e., a range of models where characteristics of the rocks
can be inferred:the resistivities must therefore be considered
approximate.. Examples of the obvious deviations from layering
are observed on data plots from several MI stations (#17, 20,
24) . On these graphs any possible curve fitting the data points
would have a slope exceeding 45°. This is an impossible
situation in a layered medium even if the resistivity contrast
between layers is infinite.

Sl QG

RS il it

The curves are most useful in this area when used as a
qualitative tool for evaluating resistivity. In other
gLQ words, they will accurately identify resistors or conductors
4 in a section but the layered interpretation on depths,
thicknesses or resistivities of units is not to be trusted.
For this reason, a range of models is given for each curve
and for the maJorlty of these, only two and three-layer
b models are given. ' ‘
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VI. TELLURIC-MAGNETOTELLURIC RESULTS

To correlate with telluric profiles B, D, H and G,
three magnetotelluric apparent resistivity profiles were
drafted from stations located along telluric profile lines.
MT data is given in palallel and perpendicular profiles

,,,,,

the proflle line, and perpendicular resistivities are orthogonal to

the profile 1line. The parallel profl]es are probably more indica- 4

4,1 L’(

profiles are more sensitive to interfering structure (see .
Appendix III). The MT profiles are given in Plates VII-XI.
Apparent resistivities are derived from the field data
(Appendlx I) and profiles are contoured from ten frequency
points per station. Geographic correlation of MT and telluric
stations along measured lines is shown in Plate I; A
combined interpretation is given to T-MT data by area,

below.

tive of actual apparent resistivities while perpendicular Z
‘.1
/

/\
‘ n
{ &

MT Profile B (Plate IX)

Magnetotelluric profile B, plate IX, consists of seven
stations measured up Redondo Canyon MT data is correlated
with telluric data, Plate III, in this interpretation.

Several significant anomalous zones are defined along
T-MT profile B. The MT data indicates a resistivity high F(
near Station 3 whereas telluric data shows an abundance of
faulting without indicating the resistivity high. The area

is severely contorted by faulting as shown in telluric

profile B and much of this high might be local channeling -L“A’
but a resistive dike-body is dalso possible since MT #3 was[({4b 7
not measured exactly along the profile line. /

A large resistivity low lies between telluric stations
13 and 27 and is covered between MT stations #3 and 7. This

.region is characterized by anomalous deep and shallow resistivities

and an abundance of faulting. MT profile B suggests that

much of this structure is controlled by collapse or normal

faulting that occurs on several subparallel strikes crossing

near MT #4, 7, and 19. The basement offset caused by these
structures is unknown and the masking effect of the hydrothermal
structures makes it very difficult to be accurately determined. ;
The MT profile also pinpoints locations of several intragraben
faults which may serve as plumbing conduits for deep fluid.
Locationsof 1nr1aoraben faults probably 119 near telluric

P
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stations 17, 22, 24. The nature and offset of these structures
is undetermined. Modeled resistivites for deep rocks within
the graben are from 2 to 10 ohm-meters which is an accepted
value for geothermal reservoir formations. The thickness of
this anomalous zone is probably at least 1 km.

MI Profile D (Plate X)

MT profile D (Plate X) is measured up Alamo Canyon
parallel with telluric lines D and H. H consists of three
widely-spaced MT stations (#12, 14 and 16) and gives a good
reconnaissance look at a complicated area. From the combined
telluric-MT profiles we can draw the following conclusions
on resistivity and structure in Alamo Canyon:

1. The MT and telluric profiles show that structure is ** ’Z:lJ‘HT
very inhomogeneous, especially east of telluric station D8. A | .rlertt
number of faults cross profile D here and many of them
appear to be northeast-trending structures, Near MT #l4 .
there apparently lies an intersection of a NE and EW trending %/
fault pair that could provide a drilling target.

2. Between telluric stations H2-H12 there lies a low
resistivity zone; this is also seen on MT profile D. MT
data suggests a 3 to 1 resistivity drop in the ‘area but this
should be further investigated since only one MT station
(#14) is diagnostic.

- A GET

3. MT Station #7 shows a low resistivity zone at a Goop 17
fairly shallow depth. 1In this zone apparent resistivities drop to
one ohm-meter but it is unclear whether this effect is 7

stratigraphic er structural.

MT Profile G (Plate XI)

Magnetotelluric line G was measured up Jaramillo Canyon
and consists of four MT soundings (Plate XI).. The apparent
resistivity profile trends parallel to telluric profile G
and major features correlate well between the two.

Canyon are moderate to low while perpendicular resistivities
are high, This pattern dlso is shown on MI profile D,
indicating that the strike direction is parallel with the
valley and that many structures Lrend perpendicular to the
axis of the valley., ~—

The disparity between high and low frequency bands
noted on the telluric profile G interpretation (page 11)
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is also seen on MT profile G. If near surface sediments_are 1) dhe
fairly resistive and basement depth is fairly deep, then g xac f& <
high and low bands should” be expected to yield different 7,puﬂ{
results. MT profile G shows that this is most likely the “/

case,

The perpendicular MT profile (Plate XI) probably outlines
most of the structure up Jaramillo -Canyon and some interesting

features are observed. Near MI station 19 resistivities "'/u /% »
abruptly decrease westward on high and low frequency data L L. S
implying that a major discontinuity has been crossed. gaed 4)‘J %

Telluric data agrees with this assertion and furthermore tv,
suggests that this boundary is likely to be a high-angle normal

 fault that could mark the eastern boundary of Redondo Creek

Graben.
\ 'AA
The resistive body seen near MI' #18 on the profile is ¢74'"" 7}
also shown on telluric profile G. The earlier explanatlon / /1%
that this body is a basement horst or a volcanLCfdlke is -

further supported by the obseTved high apparent resistivities,

(.t“




3

N

- Woodward, L.A., Callender, J.F., and Zilinski, R.E., 1975.

Y )
“gl\{r«:owormcs, INC.

VII. REFERENCES

Jiracek, G.R., 1974, Geophysical Studies in the Jemez
Mountains Region, New Mexico. New Mexico Geological
Society 1974 Annual Fall Field Conference.

Ross, C.S., Smith, P.L., and Bailey, R.P., 1961. Outline
of Geology of the Jemez Mountains, New Mexico. .
- New Mexico Geol. Soc. Twelfth Field Conf., Albuquerque
County, pp. 139-143.

Smith, P.L., Bailey, R.A., and Ross, C.S., 1970. Geological
Map of the Jemez Mountains, New Mexico. U.S.G.S. Misc.
Inv. Map I-571.
[ : .
West, F.G., 1973. Regional Geology and Geophysics of the Jemez
Mountains. Los Alamos Scientific Laboratory, report LA-5362-
MS,

West, F.G., 1974. Dry Hot Rock Project, New Mexico Geological
Society Guidebook, 25th Field Conference, Ghost Ranch
(Central Northern New Mexico). ‘

Tectonic Map of the Rio Grande Rift, New Mexico, Geological
Society of America Map MC-11.




: _y\{h:owomws, INC.
1 =8

APPENDIX I
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APPENDIX II

MAGNETOTELLURIC APPARENT RESISTIVITY CURVES
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