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Abstract (cont'd)

length anomalies, and isolating geomagnetic field removal problems.
Thus, these techniques are useful in comsidering regional data
acquired by satellites.



PREFACE

Correlation of gravity and magnetic anomaly data is useful in
improving the interpretation of the common geological source of these
anomalies and in isolating and identifying specific anomalies. The
objectives of this study were: 1) to develop analytical techniques
which can be used in combined analysis of these anomalies and to
prepare computer codes for implementing these techniques and 2) to
determine the range of validity, methods of implementation, application,
and limitations of these procedures by applying them to both theoretical
and observed anomaly data.

Two correlation techniques were selected for study on the basis
of their potential to fulfill the requirements of the correlation
analysis. Principal attention was given to a modification of a
statistical correlation method known as internal correspondence. This
method utilizes Poisson's theorem in a moving-window linear regression
analysis performed between the anomalous magnetic data reduced to the
pole and the first vertical derivative of the gravity ancmaly. The
regression parameters of the linear regression, correlatiom coefficient,
slope and intercept provide information on the nature of the relation
between gravity and magnetic anomalies that significantly contributes
to geological and geophysical interpretation. Clustering is the other
correlation technique studied in this investigation. Cluster analysis
is a general pattern recognition scheme involving the classification of
a data set into groups of similarity. The similarity is based on
quantitative comparison of measured or derived gravity and magnetic
variables. The dinternal correspondence and clustering methods have been
investigated by application of the methods to theoretical test cases
where the results could be checked against known anomaly source
characteristies. These studies have been extended to several sets of
observed regional gravity and magnetic anomaly data. Particular emphasis
has been placed upon investigations and applications of the internal

correspondence method.
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Analysis of the internal correspondence results is an extremely
useful quantitative- method of correlating gravity and magnetic anomalies
and the applicability of Poisson's theorem can be dramatically extended
using this technique. Specifically, studies to date show that internal
correspondence can be useful in identifying cxrustal provinces, providing
information on horizontal and vertical variations of physical properties
of the crust over province size areas, validating the presence of long-
wavelength anomalies, and isolating problems of geomagnetic field
removal from magnetic observations. The results of the clustering studies
are encouraging, but not definitive. The method appears to have
considerable potential in performing combined magnetic and gravity
interpretation employing a large number of attributes of extensive data
sets with a minimum of subjectivity. However, much work remains to be
dene in clustering. Determination of significant variables, subarea
sizes and geological resolution must be further investigated utilizing
both model studies and observed data over known geological terrains.

The application of advanced pattern recognition techniques such as
supervised learning and discrimination techniques should prove very
helpful in these studies. Future studies in internal correspondence are
needed to incorporate the signs of anomalies into the regression para-
meters, study the effects of remanent magnetizations, develop schemes

for recognition of valid internal correspondence parameters, and correlate
AJ/Ac ratio to geologic properties and lithology.

Both internal correspondence and clustering should be applied to
a large two-dimensional data set where the geological sources of gravity
and magnetic data are relatively well known. This step has been initiated
by the synthesis and digitization of gravity and magnetic anomaly data
centered around the state of Michigan. Additional studies are warranted
on the application of these techniques to geophysical data acquired at
satellite elevations by using data observed, projected, or modeled at

these elevations. The interpretation of large data sets acquired by



satellites sl}ould be particularly enhanced by correlation techniques.
Computer codes unigue to the techniques discussed in this report are

available upon request from the Geophysics Branch, National Aeronautics

and Space Administration, Goddard Space Flight Center, Greenbelt, Maryland

20771.
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CHAPTER T
INTRODUCTION

The geologic interpretation of magnetic and gravity anomaly data
is ambiguous and subjective. It can be shown through an extension of
Green's Theorem of Equivalent Layer that observed anomaly values can be
reproduced by an infinite number of surface distributions shallower than
the maximum possible source of ithe anomaly. Additional ambiguity is
derived from interference of anomalies and inadequate isolation of
anomalies. An important method of reducing this ambiguity is the
correlation of magnetic and gravity anomalies. The basis of correla-
tion techniques is the hypothesis, commonly validated by obsexvation,
that variations in lithology and physical properties of the crystalline
crust are reflected in both their gross mineralogy which controls rock
density, and thus gravity anomalieg, and their minor mineral content,

specifically magnetite, which is the primary cause of magnetic anomalies.

Despite the complex, non-linear, and non-universal relationship
between the rock properties which cause magnetic and gravity anomalies,
the correlation of these ancmalies has become a standard aid to geological
and geophysical interpretation., An imporitant use of combined magnetic
and gravity analysis is the identification of anomaly source lithology.
Hinze et al. (1975) have reviewed literature showing the problems of
specific source lithology didentification, but many generalizations are
possible, particularly within specific geologic terrains. These
generalizations are based upon physical property studies and correlation
of anomalies with direct geologic dinformation. A related use of correla-
tion of gravity and magnetic anomalies is the mapping and characterizing,
both horizontally and vertically, of geoleogic provinces that reflect
units of relatively homogeneous lithologic suite, tectonics, and
geophysical parameters. An additional potential use of correlation of
gravity and magnetic ancmalies is in the iselation and identification
of these anomalies. The separation and recognition of individual

anomalies is difficult under even optimum conditions. The problem
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becomes particularly troublesome where the signal to noise ratio is low
or multiple processing stages which may alter the anomalies have been
used- in. the analysis-.of the .data. Such is the .case in dealing with most
long wavelength anomalies and particularly magnetic anomalies observed
at satellite elevations. One procedure which can be used to validate
the isolated anomalies is to correlate them with geological data or
gravity data. A corollary of this latter application is the use of
correlation of gravity and magnetic anomalies to isclate problems of
elimination of the geomagnetic field from observed magnetic data. All
of these potential applications of combined magnetic and gravity
analysis take on particular importance with the need for interpretation
of large geophysical data sets covering extensive areas that are
rapidly becoming available from satellite and similar regional suiveys.

Magnetic and gravity correlation analysis has been effected by a
wide range of methodologies. A combined analysis flow chart shown in
Figure 1 specifies these techniques and c¢lassifies them in terms of
decreasing subjectivity from qualitative to quantitative methods.
Correlation of these potential field anomalies has been accomplished
largely by qualitative wvisual-spatial correlation over regional areas
or by inverse modeling and quantitative Poisson's theorem methods
restricted to one or at most a few well-isolated anomalies.

A study has been performed to investigate those methods which
are capable of analyzing regional areas, like visual-spatial correlation,
but yield a form of objective, quantitative information like Poisson's
theorem. Two methods have been investigated and are illustrated by
application to theoretical models and observed data. The internal
correspondence method has been modified to incorporate Poisson's theorem.
This method, which received primary attention, involves a moving-window
linear regression analysis between the anomalous first vertical derivative
of gravity and total magnetic intensity reduced to the pole. Cluster
analysis was also studied as an approach to magnetic and gravity

correlation. Cluster analysis is a pattern recognition technique that

14
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involves clasgification of a data set into groups of similarity based

on correlation of measured or derived attributes.
The literature of combined magnetic and gravity analysis is
reviewed by Hinze et al. (1975) and an annotated bibliography on the

subject is presented.
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CHAPTER TII
PRINCIPLES OF INTERNAL CORRESPONDENCE

Effective correlation of gravity and magnetic data can ‘be achieved
by a method called internal correspondence analysis (ICA). A simplified
form of the method was initially proposed by Robimson (1962) as a means
of correlating two sets of contoured geographic data. Hinze et al.
(1975) and Chandler et al. (1975) demonstrated the use of an improved
method of ICA on gravity and magnetic data. This approach involved
a moving-window linear regression analysis between sets of standardized
gravity and magnetic profiles. Recent studies have indicated a more
effective approach of ICA isbetween the first vertical derivative of
gra%ity and the magnetics reduced to the pole, The advantage to this

approach lies in consideration of Poisson's theoren.

The Incorporation of Poisson's Thecorem into Internal Correspondence
Analysis

The relationship between the gravitational and magnetic potentials
arising from a common source was shown by Poisson (1826) to be

J_ au
oG 3i

vV =
where V = the magnetic potential
U = the gravitational potential
J = the source magnetization
i = the direction of source magnetization
0 = the source density
G = the universal gravitational constant.
In order for this relationship to be theoretically valid, it must be
assumed that the source has a uniform distribution of density, magnetiza-—
tion, and direction of magnetization. Because of these assumptions, the
geophysical applications of Poisson's theorem have been usually restricted
to simple, well-isolated anomalies. -
Recent studies, however, indicate that a more generalized form of

Poisson's theorem, when used in conjunction with ICA, can often yield

17



significant results - even when the theoretical assumptions are clearly
violated. Lf vertical magnetic polarization -can be- assumed., Poisson's.

theorem may be differentiated along the vertical direction z to yield

I
z oG az
where TZ = the total magnetic field reduced to wertical polarization
gz = the vertical component of gravity acceleration (gquantity

measured in most surveys).
When dealing with gravity and magnetic anomalies a more useful

equation is

og
- AJ Z
Tz =Aat AoG 0z

where AJ and Ao are magnetization density contrasts, respectively and
A is an intercept term to account for constant anomaly base level.
When an anomaly of interest is found to interfere with anomalies from
nearby, dissimilar sources; the above relationship is incorrect.
However, as further discussions will demonstrate, the relationship is
often approximately correct withinm a small spatial segment of the

anomaly of interest.

Preprocessing of Data

The methodology of ICA is summarized on the flow chart in Figure 2.
Some of the steps presented imn this illustration are optional and shall
be discussed in the next chapter. The gravity and magnetic data, in
either map or profile form, must be digitized at a constant interval and
registered. All data must be observed at a common level. 1If this is
not the case initially, reduction to a common level is accomplished by
upward continuation. The first vertical derivative of gravity and magnetics
reduced to the pole are calculated and it will be on these data that
ICA will be conducted.

In this study the reduction to the pole as well as differentiation

18
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and continuation of gravity and magnetic data (Baranov, 1957;
Bhattacharyya, 1965, 1972) are accomplished in the frequency domain.
For simplicity of illustration, examples of the ICA method employ
profile data associated with strike infinite sources. However, the
ICA method can be easily applied to gridded map data by using a square

moving window and two-dimensional preprocessing.

Internal Correspondence

Internal correspondence involves performing a least squares linear
regression using reduced to pole magnetic anomaly values versus vertical
gradient of gravity anomaly values within a moving data window.

The procedure carried out by internal correspondence analysis is
demonstrated in Figure 3. A window size is specified by the user and
initlally positiocmed at the left margin of the data set. Guidelines
for selecting a window size shall be discussed in the next chapter.
Least squares linear regression is performed between data podints within
the window. The vertical derivative of gravity has been arbitrarily
assigned as the independent variable for the regression. This choice
is not ecritical because interpretation is limited to areas of high
correlation coefficients. The regression yields three coefficients:
correlation, slope, and intercept. The slope coefficient is corrected
for the gravitational constant and converted into cgs units in order to
yield an apparent AJ/Ac estimate. All three regression coefficients
are assigned the spatial coordinate of the center of the window. The
window is then shifted one digital position to the right and the process
is repeated. This operation is carried out until the entire data set

is analyzed and three regression coefficient profiles have been generated.

Significance of the Internal Correspondence Coefficients

The significance of the three ICA coefficients is clarified by

20
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considering the modified form of Poisson's theoxem in Figure 4. This
form--.0f the theorem states--that the vertical derivative -of .gravity and
the magnetics reduced to the pole are linearly related by a slope AJ/ACG
and an intercept A. Similarly, the three ICA parameters represent a
fitted linear relationship between the first vertical derivative of
gravity and the magnetics reduced to the pole. Thus, several important
analogies between the ICA coefficients and Poisson's theorem are readily
apparent.

Each slope coefficient from ICA is corrected for the universal
gravitational constant and converted into egs units. In this form
the slope coefficient is equivalent. to the AJ/Ac ratio of the anomalous
source considered in Figure 4. It will be demonstrated in the next
chapter that this AJ/A¢g estimate can be reasonably accurate, even when
the assumptions inherent to Poisson's theorem are not strictly upheld.

An accurate estimate of AJ/Ac 1s not uniquely definitive of lithology
and is a function of the country rock with which the anomalous source
contrasts (Hinze et al., 1975). In addition, different combinations
of density and magnetization contrasts yield the same ratio value.
However, if the AJ/Ac estimate is considered along with the original
anomalies, as well as with any other geophysical or geologic information,
it can serve as a useful constraint on interpretation. Two extremes of
source AJ/Ac are possible; a value of zero for a gravity anomaly with no
magnetic expression and a value of infinity for a magnetic anomaly with
no gravity expression.

The correlation coefficient generated by ICA expresses the
significance of the linear fit for a given window position. The most
significant linear regressions will have an asscciated correlation co-
efficient value near either -1.0 or 1.0. A negative correlation co-
effiecient indicates an inverse relationmship. A positive correlation co-
efficient indicates a direct relationship; either both anomalies are

positive or negative. As a result, it is helpful to refer to the
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Tigure 4. The generalized form of Poisson's theorem used in
internal correspondence analysis.
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original data in the interpretation process. The correlation coefficient

also aids in the evaluatiom of the associated AJ/Ac -estimates; ‘a meaning=—

ful AJ/As estimate is not likely to occur if the regression indicates
a poor linear correlation.

The intercept coefficient should be zero or at a constant base
level value if the assumptions inherent to Poisson'’s theorem are
upheld. Therefore, the presence of fluctuating ICA intercept co-—
efficients reflect viclations to these assumptions. Accordingly, the
behavior of the intercept profile serves as another evaluation criteria
for associated AJ/Av estimates; regions of erratic intercept behavior
are generally not associated with valid AJ/Ac estimates.

In order to demonstrate the method, internal correépondenee
analysis was performed on the theoretical gravity and magnetic profiles
due to an isolated source (Figure 5). For simplicity all models
illustrated in this study assume that individual anomaly-producing
sources possess uniform properties., It is also assumed that all sources
are polarized by a vertical magnetic field with an intensity of 58,000
gammas .

The internal correspondence results of the isolated anomaly profiles
in Figure 6 have a correlation coefficient of essentially 1.0, or nearly
perfect positive correlation and a correct estimate of AJ/Ac over the
source. The intercept is less than one part im one thousand of the
amplitude of the magnetic anomaly, and can be considered zero for
practical purposes. The linearity of the magnetics wversus vertical

gradient of gravity relation is illustrated in Figure 7.
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CHAPTER III
IMPLEMENTING INTERWAL CORRESPONDENCE ANALYSIS

Poisson's theorem and internal correspondence analysis (ICA),
as described in the previous chapter, are independent of the wavelength
of the anomaly and thus, theoretically, the analysis may be applied to
long or short wavelength anomalies, at any elevation, and over the
flanks of anomalies as well as over the central areas. The validity
of the ICA results is limited only by the assumptions dmplicit in the
application of Poisson’s theorem and the accuracy of the mecessary
processing steps of reduction to the magnetic pole and taking the
first wvertical derivative of gravity data. It will be assumed that
these preprocessing steps can be performed satisfactorily, and in this
chapter we will study the effects of various types and amounts of
anomaly interference which are violations of the conditions implied
in Poisson's theorem, Model studies will be used to analyze the
validity‘of AJ/Ac estimates derived from ICA. The enhancement of
results by preprocessing of the data and effects of window length will

be investigated.

Anomaly Superposition

Significant results can be.obtained from internal correspondence
analysis in certain cases of superimposed anomalies despite violatiomn
of the assumptions of Poisson's theorem. The combined gravity and
magnetic anomalies resulting from two sources are shown in Figure 8.
The lower source at a depth of 13 km has a AJ/Ac one-half that of the
upper source which is at a depth of 3 km. The internal correspondence
results shown In Figure 9 have a high ceorrelation over the main portion
of the anomalies. The nonzero intercept and the spikes in the slope
and intercept plots indicate that interference of anomalies is present.
These spikes occcur in the transition zone between the guter limits of
the anomalies where the amplitude effect of the anomaly due to the
upper source gives way to the effect of the lower sources. The slope
parameter over the central portion of the anomaly yields a AJ/Ac estimate

which is not representative of either source, but is a weighted average

28 ORIGINAL PAGE IS
OF POOR QUALITY



ANOMALY SUPERPOSITION

30
.
[
=% - A
& E °
0]
-30 ] T T T T T T 3 T
;J 1.0 - _
o
<
=, . L
LE=
as=
< b
308
suwk
<
T . L
>
»
- _I.O T T T T T T T T ]
2000 _
v i 3
Cw E
e
W= K
Z3 o —— —
<t s
e BODY | I AJ/AG = 0.0928
7] BOODY 2 E ANJ/AT =0.0464 L
~2000 : , , : : ' i . .
0.0 - 100 200
- DISTANCE IN KM

Figure 8, Gravity, first vertical derivative of gravity and
magnetic anomaly profiles due to two superlmposed sources
with different AJ/Ac values,

29



I.C. ON SUPERIMPOSED ANOMALIES

1.0 r
=
ot 1 \[ \f -
EE
_l:—)_ o]
Wy
0
o
o8 : R
O
)
g
w4
a
o
d =
0w
t
=1 i L
0
o
<
had _O'[ T T T T T T [] ] T
009~ r
=~
ow
EI -
c
2a
ee ©
. M WINDOW= 15 KM
"IOO T T T T T T T

0.0 ' 100 200
DISTANGE IN KM

Figure 9. Superimposed anomaly sources: internal corre -
spondence results. The level of the fine stippled bar

equals the AJ/Ac of the upper source, 0.0928, the bold
_of the lower source, 0.0464.

ORIGINAL. PAGE IS
OF POOR QUALITY

30



of the effects of the two sources. The AJ/Ac estimate in this case is
most heavily weighted by the shallower source.

- The AJ{fAc estimate of interfering anomalies. is..a. resultant .of the-. .
vector sum of magnetic versus vertical gradient of gravity values due
to the two sources as illustrated in Figure 10. Magnetic versus first
vertical derivative of gravity values due to the two sources are shown
individually as well as combined. ©Note that the superposition of two
ideal sources with individual linear magnetic versus first vertical
derivative of gravity correlations yields a relation that is in this
case almost linear and has a nomnzero intercept. The slope of the
resultant is most heavily weighted by the source producing the largest
range of values within a given window, in this case the shallower
source. Thus, in areas where anomaly interference is present or
suspected, apparent AJ/Ac values may not be representative of any
single source body and must be interpreted with caution. However, the
nonzero intercept and the spike patterns in the three coefficients
(Figure 9) are indications of the presence of interference. Further-
more, since the apparent AJ/Ac value is the resultant of the true AJ/Ac
values of the individual sources it may be possible to minimize
interference effects and reliably estimate AJ/Ac for a given source.
Methods for minimizing interference effects by varying window size and

by filtering are discussed below.

Effgct of Window Size

The choice of a data window size for internal correspondence
analysis depends on the wavelength of anomalies of interest, sampling
interval, and the reselution desired. Experience indicates that a
window of approximately Q.5 to 1.0 times the half-maximum width of
anomalies of interest is desirable. The change of internal correspondence
results utilizing diﬁferent sized windows provides information on the

wavelengths of interfering anomalies and acts as one aceceptance criteriom
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for apparent AJ/Ag values. ‘

Magnetic and first vertical derxivative of gravity anomalies of
-differing dominant wavelengths. are represented schematically in
Figure 11. Assuming both sets are sampled at the same interval, the
indicated five data point window samples a wider range of values on
the narrow wavelength magnetic and first vertical derivative of gravity
anomaly set than on the broad wavelength set at the top of the diagram.
The five point window is approximately the half-maximum width of the
narrow wavelength anomalies, and is better ''tuned" to yield significant
internal correspondence results for these anomaiies.

Observed gravity and magnetic data will always contain effects of
interfering anomalies. From the standpoint of resolution, an internal
correspondence window should include a minimum number of data points
from neighboring anomalies.

Figure 12 shows the gravity and magnetic data calculated for four
pairs of equivalent sources, with decreasing distances of separation.
The right hand source of each pair has a AJ/Ac one-half of that of the
left. The extreme case is at the right of the diagram where the sources
are in contact and the anomalies produced appear to have a single source,

A window size of five data points (5 km) was chosen for internal
correspondence analysis of the ancomalies shown in Figure 12. This
corresponds in length to approximately one-half of the half-maximum
width of the magnetic or vertical gradient of gravity anomalies produced
by the combined sources at the right of the diagram.

The internal correspondence results shown in Figure 13 demonstrate
that even for the case where two sources are in contact, two approximately
correct apparent values of AJ/Ac are obtained. The spikes on the slope and
intercept profiles indicate interference at the transition zone from a
region of one dominant AJ/Ac influence to another. They aid in
recognizing boundaries between these regions. The magnetics versus
first vertical derivative of gravity plot of the data of Figure 12 is

gshown 4in Figure 14. 7Two sets of slopes, corresponding to the two different

r
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AJ/Ac wvalues, are present. The erratic zones on the slope and intercept
plots of Figure 13 correspond spatially to the values indicated between
the two different slope sets.

One method of resolving the internal correspondence parameters due
to anomalies of wvarying spectral characteristics is to perform ICA
using several window sizes. Large correlation coefficients corresponding
to areas of constant slope and intercept parameters that do not vary
with changing window size indicate a high degree of confidence in the
apparent AJ/A¢ estimate. The variation of these parameters with changing

window size is an indication of anomaly interference.

Enhancement of Internal Correspondence Results Through Preprocessing

Interference caused by the superposition of anomalies can lead
to confusing ar erroneous internal correspondence results. Upward
continuation and wavelength filters can be used as preprocessing steps
to enhance data components of interest, resulting in improved internal
correspondence results.

A theoretical example of gravity and magnetic data made up of
anomalies of two different wavelengths 1s shown in Figure 13. The
longer wavelength components of the data are due to two 5 by 20 km
two—dimensional sources at a depth of 20 km. Above the long wavelength
source on the left are three 1.0 by 1.0 km two—dimensional bodies at
a depth of 1.0 km which is the principal scurce of the short wavelength
component of the data.

Assuming that the shart wavelength components are of interest,
internal correspondence analysis was performed with results shown in
Figure 16. A five point data window was used, 2.5 km in width, which
is approximately the half-maximum width of the narrow magnetic and
first vertical derivative of gravity anomalies. The erratic character
of the internal correspondence parameters over the superimposed region

on the left is the effect of interference. The apparent AJ/Ac values
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for the marrow anomaly sources are obscured by this interference. The
slope plot over the broad wavelength data at the right is noisy because
the window size 1is.-tuned .to narrow anomalies:

In" order to enhance the short wavelength data the original gravity
and magnetic data were filtered to pass wavelengths less than 4 km.

The filtered datain Figure 17 demonstrate that the long wavelength
energy has been greatly attenuated. The internal correspondence results
for the high pass filtered data (Figure 18) show that significant’
results are obtained only for the region over the narrow anomalies.

Over the short wavelength sources, a high correlation coefficient and
accurate estimates of the true AJ/Ac values are obtained.

Assuming that the broad wavelength components are of interest the
original gravity magnetic data were analyzed using an internal
correspondence window of 35 data points, approximately the half-maximum
width of these anomalies. The slope plot in Figure 19 shows that the
apparent AJ/Ac values obtained for the amomaly at the right is correct
for the source body. The interference caused by superposition of
anonalies at the left leads to erratic internal correspondence results,

The original gravity and magnetic data were upward continued 15 km
to enhance the long wavelength components. Upward continuation is a
form of wavelength filtering with very smooth filtering characteristics.
High frequencies are attenuated, emphasizing the long wavelength
components of the data. In effect the level of observation of the data
is increased. The upward continued gravity and magnetie profiles
(Figure 20) demonstrate that the narrow anomalies have been attenuated.

The internal correspondence analysis of the upward continued data
(Figure 21) show that the apparent AJ/Ac values for the region of
interfering anomalies on the left is most heavily influenced by the
broad wavelength source. Values over the body are approximatelv 10 to
12 peréent lower than the correct AJ/Ac, a much improved estimate
considering that no values were acceptable when analyzing the raw data.

These examples illustrate the important use of wavelength filters
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and upward continuation in enhancing components of gravity and

magnetic anomaly data Tor internal corfesSpondence analysis.

Interpretation of Internal Correspondence Results

The determination of apparent AJ/Ac values is the principal
objective of internal correspondence analysis. However, information
is also present on regional relationships of the gravity and magnetic
data, including indication of zones of interference and the presence
of a regional base level.

A number of criteria can be established for selecting acceptable
apparent AJ/Ac values. Constant slope and intercept parameters and a
correlation coefficient approaching + 1 are necessary conditioms. A
low correlation coefficient may be due to interference of several
sources, inaccurate preprocessing, inappropriate window size in the
ICA, or violation of the assumptions impliecit in Poisson's theorem,
particularly the presence of a significant remanent magnetization or
the absence of "homogeneous" sources.

Perhaps the most useful criterion for evaluating the reliability
of AJ/Ac values from ICA is the consistency of the apparent AJ/Ac value
when derived from different dominant wavelength data. A consistent
AJ/A¢ value from a given anomaly determined from several levels of
elevation or wavelength filter ranges is a direct indication of homo-
geneity of the source and therefore suggests an accurate AJ/Ac.

Interanomaly areas yield apparent AJ/Ac subject to the same averaging
process as the maln portion of anomalies. Zones of good correlation can
result in these areas. For example, the eight body profile gravity
and magnetic data of Figure 12 have internal correspondence results
shown in Figure 13 that exhibit large correlation coefficients, with
level slope and intercept behavipor over regions between anomalies.

The apparent AJ/A¢ values vary in a stepwise fashion between the
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approximately correct value obtained over the anomalous sources,
This potential source af error should be considered when analyzing
observed data for acceptable apparent AJ/A¢ values.

The geologie interpretation of acceptable AJ/Ac values is subject
to a certain degree of ambiguity. Values of AJ/Ag deal with anomalous,
not absolute, contrasts in magnetization and demsity. Sources
exhibiting different absolute characteristics may yield similar AJ/Ac
values in different regional settings. The fact that it is a ratio
indicates that different combinations of magnetization and density
contrasts can yvield similar results.

Regional base levels or gradients will be apparent on intercept
plots. The intercept 1s most sensitive to magnetic base levels since
long wavelength gravity features are attemuated by the first wvertical
derivative process. A magnetic regional may have a geologic source or
may indicate a problem involving geomagnetic field removal.

The character of all three regression parameter plots, when
considered together, is useful in establishing regional patterns of
correlation. Spike—like patterns in the internal correspondence
parameters of the eight body profile of Figure 13 indicate regions of
interference an