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wiance 1n the analysis of satellite magnetic data,
i ransformation of the data to a commaon oean
natie fietd direction restores the harmonic char-
“the data, it {s essential first to find an optimum
zr which such an approximation will hold. To do
wihod has been developed to approximate the
[ spherical observation surface by polygons over
lie geomagnelic ficld directions are held constant.
{ditional convern i3 the itclination of the magne-
vector of the crusial causative body. Given the
# of the magnetizatinn vector of the buried body,
transform the magnetic data with common (neli-
obtained above 1o derive a Newtonian porential
searrespending retal ficld over each polyeon.

methad s essentialty a modification of the
of reduction to the pole described by Baranov.
4 generated by the Newtonian potential is free
ay distorfious due to varying directions of the
netic field as well as the dip of the magnetiza-
xor. Iiomay be compared readily with a theoreti-
setic field and to some extent the surface pravity
estimate the physical dimensions of the buried
of the crusi.

imal Digital Filter for PM-21
ititude Magnetic Survey Data §
1 D. Browat Robert [, Regan, and M. Kim
isol, Phoenic Corp.

primal cligital filter has been designed and tested
acting the anomalons magnetic field associated
> crust fronn magoetico survey daty at high lab-
such data are usually contaminated by fields
ch external sources as jonosphoric and magne
¢ curresis, The filter makes vse of the difference
cter ot the antocerrelation fuections far external
1d crustal ficlds, The crusial field autacorrela-
iction modet is derived from 2 limited set af
etic smvey data in cential Canada. The filter
autncorrelalion of the jopit signat and exiracts
srew data, a signal whaose autocarre lation funce-
ey most closely (in g least sguares sense) with
he crustal astocorrelation modsl,

ffectivencss of the Tilter is tested using POGO
dita . Sinee he esternad Neld 5 time-varying
¢ crustal field s stetic in carth-Nixed coords-
e crossroreelation of data from satellite passes
of externa! fickd contamination. Crosscarrela-
rearvd gfter filtming show a macked increase in
o fung-

and the sharpness af the crosseo:e
T filresing. This indicates @ reduction in the
i external
esult that helds oot only for quiet-time doa

fleld costaminazian in she saeihte

it iz ¥omavneic stern e i
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with upward-continued acromagnetic data also improves
after filering.

This fitiering concept is cquaily applicable to asromag-
netie, ground, or marine magnetic survey data process-
ing. Since it is not exphicitly based on spectral differences,
it is nseful For separasting signals whese spectra overlap.
It can be especially useful tn processing survey data ob-
served during mapactic storms or exieroal field varia-
rions for which no adequaste exterazal fHeld madel exists,

The invastigation of Anomalous PM-22
Magnetization in the Raft River Valley, {daho
Lennart A, Anderson* e Don R Mubey, (1.8, Geolo-
eleal Survey

As part of the extensive U8, Geological Survey inves-
tigation of the geothermal potential of the southern Ratt
River Valley, ldeho, total field magnetic ground sue-
veys were made o define the details of some magnetic
anomalies produced by Tertiary voleanic racks and Pre-
camhbrian basement rack, Surveyiog hy truck-mounted
magnetameter produced a number of zupmalies as high
as several thousand gammas in amplitede in an area of
Cuaternary fan gravels. The steep gradients and the
small arcal extent of these anomalies suggesied the
spurces were localized and very near the surtface. To
detersnine the nature of the anomaly-causing rock, a de-
taited magnetic survey was mude in the area of one of
these high amplitude anomaties. Following the survey, a
trench was dug at the location ol the peak magnetic in-
rensity uncovering rhyalitic bouklers strnilar to the type
found strewn over the surface of the region. Osented
samyptes were obrained {romn =1 boulders cermented in
place within the trench and the samples analyzed for
their magnatic properties. Magoeric susceptibitity values
for all samples were found to be mall that the caleu-
fated induged mapnetization is neghgible relative 1o the
remanent companent. Demagnetization curves obiained
for all samples indicated a predominant isothernal
reanent slaghetizanen (IRM) component. Typically,
less than § percent of the original magneiization re-
mained following a 200 Oz degaussing oycle. U1 con-
chuded that the local high-amplitude maenctic anomalics
gver the fan vels in the southern Rafi River Valley
are produced by locad cells of 1RM in the near-surface
rhyolitic boulders induced by a high-current densicy
associated with lightning strokes at the surface of the

Interpretation of Three-Component PM-23

Drili Hole Magnetic Data §

Soao B8O Sitvat and Gergled W Holmann, University
ot Litah )
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vicinity of a drill hole. The study shows that a three-
component borchaole magnetometer can he very useful
irr expioration for decp magnetic targets, which are
difficult to intersect by dridling,

Assuming the hody is a prism, 9 parameters are to
beestimated from the data: the x, y, and = positions of
the center of the prisay, lenpth, width and depth extent;
and the 3 parameters delining the magnetization vec-
tor. The parameters are estimated by minimizing the
sum of squared differences between the predicted and
observed data, Since the probiem is nonlincar, it must
be solved iteratively. At each ueration, a singular
value analyvsis of the sensitivity matrix is performed,
and a particalar solution is chosen fram a set of mini-
maul length solutions; each selution corresponds te a
different rank of the sensitivity matrix,

The main ditficully is un ambignity involving posi-
tien parameters and parameters defining the magneti-
7ation vector, Tn order 1o mimimisze this obstacle, a
parameter scaling matrix is introduced, The offects of
noise, wrong mandel, probe orientation errors,
borchole length, and data density are analyred. We
have found that the position and depth oxtent of the
bady can be estimated with reasonable accuracy.

Deep Resistivities Under Tucson, Arizona PM-24

from a Magnetolelluric Sounding
Wavne S, Woiniak* and Join 5. Sumner, University af
Arizong

A magnetotellurie {MT} sounding was made over
periods of 20 to 10,240 sec at Tucsen, Arizona during
November 1978, The resulting anisotropic arthogonal
gapparcht resistivities and their principle strike diree-
tion were interpreted as being due to the contact of
[evwe resistivity Tucson basin Tertlary sediments with
surrounding high-: esistivity mountaio ranges, The uni-
sotropic apparen! resistivities were then grometrically
averaged, and the resulting apparent Tesistivity curve
was modeled as a 1-D fayered case. The registivity maodel
consists of four layers: (1} warer-saturated rocks of 20
Qo resistivity above 4 + 2 km depth; (2) low-porasity
crust of greater than FYH S-m resistivity between 4 + 2
and 30 + 10 km; (3) a low-resistivity zone of 10:30 £2-m
in the upper mantle between 30 + 1 aad 75 = 30 km;
and (4) upper mantle resistivitics of F) 1000 £2-m helow
75 + 30 km.

The low-resistivity zone is probably the seismic low.
velocity zone, and may be duc 1o partial meliing in the
upper mantle associated with the extensional fectonics
of the Basin and Range. The top of the fow-resistivity
zane, at 30 = 10 km depth, 15 prohably the lithosphere-
athenosphere houndary., Mher available graphysical
evidence for southern Arizana indicates the ithosphere-
athenospliere boundary becomes shaliower 1o the south-
west, and deeper 1o the norikeast from Tueson.

The MT data were analyzed by the inpedance tensar

*apeake fFrearing gvailable
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method, Twa 3-lour data sets, tsken during magnetic
substorms, were fast IFourier transformed, and the auto-
spectra and crosspectea of their horizoatal arthogenal
magnetic and efeetric fields were computed in the fre-
guency domairn.,

Further magnetotellaric soundings in soathern Ari-
zana could determine whether the nwpper crustal tem-
peratures are favarabie for hydrocarbon secumulation
in the speculative *'deep overthrust belt™ of southwestern
Arizona, or defing the shallow Jow resistivities asso-
ciated with geothermal systems.,

Calculation of the Distribution of the [niensity of
Magnetization and Delineation of the Haorizontal
Extent of Highly Magnetic Bodies in the Underground

Chy Lien® Wang, and i, Institnie of Geoplipsics,
Acirdemia Sinica, People’s Republic of Ching

Poster Paper

PM-34

Display of Features on the U.S. Geological
i

Survey’'s Logging Truck Built Especially
for Borehole Gravity Surveys
Sigphen 1. Robbins, 1.8, Geological Survey

The U.5. Gealogical Susvey has developed 4 logeing
truek designed specifically far the aperation of borehole
gravity meters, The truck is self-comtained for mast fog-
ging operations and can accommodate mMost conventionat
wireline tooks. The divsel truck is capable of sustained
highway specds while havling an equipment trailer con-
taining a support vehicte, The truck contains the follow-
ing features: (1) a Jarge work area inside the contral van
which also serves as a mobile clectronics laboratory; {2)
a hydraulically operated tower that extends to a height
of 25 ft; (3} a hydraulically operated draw-works with
ahout 12,000 Feet of 15732 inch T-conducior cahle; (4) 4
hydranlic-outrigger cylinders for stabilization; (5) two 6
KW H0-valt ac gencrators —— one driven directly by a
diese] cugine, the other driven hydreulically, (6) 2
independent cable-depth measuring systems; {(7) a mag-
netie gahle-marker systern; (8) & built-in cable-clamp/-
ling- wiper control systen operated from inside the
control van: (9) built-in air-compressor and high-
pressure liguid cleaning systems; and (10) a speeial
damped’ carrying system for transporting a harehole
gravity meter vestically in its pressure sande while on
"heat,

Dyetajled descriptions of these featuies are given in
15,08, Upen-file report 79-1511 (Robhbins, 5.1,
1974},




