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STATISTICAL TECHNIQUES APPLIED TO 

AERIAL RADIOMETRIC SURVEYS (STAARS): 

PRINCIPAL COMPONENTS ANALYSIS 

USER'S MANUAL 

ABSTRACT 

A Principal Components Analysis (PCA) program has been written to aid in the 

interpretation of multivariate aerial radiometric data collected by the U.S. 

Department of Energy (DOE) under the National Uranium Resource Evaluation 

(NURE) ·program. The variations exhibited by these da,ta have. been reduced and 

classified into a number of linear combinations by using the PCA program. The 

PCA program then generates histograms and outlier maps of the individual 

variates. Black and white plots can be made ·on a Calcomp plotter by the 

application of follow-up programs. All programs referred to in this guide 

were written for a DEC-10. 

From this analysis a geologist may begin to interpret the data structure. 

Insight into geological processes underlying the data may be obtained. 

5/6 



INTRODUCTION 

The U.~. Department of Energy (DOE), under the.National Uraniuw Resource 

~:valuation (NURE) program, has been conducting aerial radiometric surveys over 

various portions of the United States (Bendix ~ield Eng{neering Corporatio~, 

1979). The data collected in these surveys include multichannel observations 

of gamma-ray emissions from which the uranium (from 2141u), thorium (from 

208Tl), and potassium (from 40K) contributions to the total. activity can 

be determined. The multivariate structure of the data suggests that 

statistical techniques of multivariate nature are appropriate. 

Multivariate exploratory techniques can be used to suggest revealing projec­

tions and transformations of the data. Principal components analysis is one 

such technique. Its application is straightforward, providing a suitable 

starting point for such exploration. 

Principal components analysis is a technique which provides insigl1t into the 

stn1rt11rP. nf m11l t.i.vririate data. Many analyfJts consider it "strictly descrip­

tive, (having) an interesting deterministic geometrical interpretation ..... 

(Bargmann, 1969, p. 573). They view the principal components as possibly 

useful but strictly artificial constructs. However, it has been shown that 

when principal components analysis is applied to aerial·radiometric data it 

may shed light on the geologic history of an area and may aid in the 

identification of areas ·favorable for uranium deposition (Pirkle· et al., 

1980). 
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' Other workers have also found pri~cipal components analysis useful in analyz-

ing aerial radiometric data. For instance, Los Alamos Scientific Laboratory 

(1975), as part of a DOE/Grand Junction sponsored study, applied principal 

· Bi 
components analysis to the three variables Bi, Tl, and K and the ratios /K, 

Bi/Tl, and :T1 /K. This study indicated that 98 percent of the variation· could 

be explained using only Bi, Tl, and K Data. Duval (1976, 1977) applied factor 

analysis, a technique similar to princi~al components analysis (see section 

on Principal Components Analysis Versus Factor Analysis), to aerial data 

and concluded that the technique was useful in mapping geology. Pirkle 

et al., (1980) used principal components analysis to develop an inter-

pretation of aerial radiometric data suggestive of depositional processes. 

In addition to the Bi, Tl, and K data, the flight-line number, record number, 

latitude, longitude, and geology for each observation are recorded. This 

information enables principaJ- components to be calculated on subsets of the 

data or the total data set. Subset calculations may be accomplished as a 

function of the flight-line numbers or geologic labels, depending on the 

desires of the user. Maps of the locations of the desired component scores 

are tnade possilbl,e by using latitude and longitude information and a Mercator 

projection routine. The user may set these values so that the points plotted 

are outliers within the interpreter's 'context. 

PRINCIPAL 'COMPONENTS ANALYSIS THEORY 

The mathematical obJective of principal rcomponents analysis is to determine N 

uncorrelated components that <expr-ess lrlnear 'c·ombinati:ons nf .the original data. 
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To illustrate the principal components analysis theory, a three variable data 

set comprised of potassium (K), bismuth (Bi), and thallium (Tl) counts will be 

used. The determination of ·uncorrelated components is accomplished by first 

calculating the means, variances, and covariances of these data and setting 

these values into matrix form. The standard covariance equation is: 

M 

(l/M) j~l [(Xij - Xi) (~j - ~)] (1) 

where M is the total number of data points and X is the mean of the re-

spective vari.able. The integers i and k represent the K, Bi, or Tl values 

in the j th sample_ (Davis, 1973). 

Equation (2) is.derived from equation (1). This version was used initially 

within the program because the covariance calculation is accomplished with 

only one pass through the data. This equation proved to be slightly inaccurate 

as well as unstable. These two difficulties were overc.ome by implementing 

the West-Howell Algor~thm (Chan and Lewis, 1979; Howell, 1980) which calculates 

the covariance by means of equation (3) 

M M M 

cvik [ (l/M) (j~l xij ~.)] - [ (l/M) (.E, x .. j~l ~j )] (2) 
J J=J. :LJ 

M 
cvik [l/(M-1)] .E? 

J=-
(j-1) (Ai. j) (~) (3) 

. ' 

9 



where the subscripts are the same as in equations (1) and (2) and the values 

for variable A are: 

and where the integer i represents the variate, K, Bi, or Tl, and 1 is the 

first value for each. After A is initialized it then takes on the values given 

in equation (4): 

M 
Ai= jg2 (l/j) [ Xij -(Ai-1)] (4) 

The West-Howell Algorithm is an optimized version of the one-pass Hanson Algorithm 

(Hanson, 1975). Basically, the West-Howell Algorithm calculates the covariance 

matrix in a single pass through the data. The values of A tend to level out 

as the value.of j approaches M which in turn forces CV to approach the respective 

variances and covariances of the data. This method is not as accurate as 

equation (1), but equation (1) requires two passes. Equation (2) requires only 

one pass through the data but is less accurate than is the West. The West 

Algorithm is a good blend of speed and accuracy (West, 1979). 

The matrix CV is symmetrical and square with the respective variances on the 

diagonal. This satisfies the definition of a covariance matrix~ (See 

Subroutine COVAR in Appendix A program listing.) 
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. The next step in obtaining principal components is to calculate the eigenvalues 

and eigenvectors of the covariance matrix CV. Before the actual ·calculations of 

these values are discussed, the concept of eigenvalues ~nd eigenvectors will 

be explored. 

At this point variances and covariances of the K, Bi, and Tl data have been 

calculated and set into a matrix labeled CV. The elements of CV or any other 

N X N matrix may be thought of as defining coordinates in H-dimensional space. 

If the K and Bi variances and covariance are considered then these values may 

Ge exprca3cd in two dimcncional spac~ on papPr. Tf thP K variance is. plotted 

on -the X axis, then the Bi variance may be plotted on the Y axis and the K, Bi 

covariance may be plotted as shown in Figure ! . 

y 
K,Bi Covariance 

Bi Variance 

K,Bi Covariance 

K Variance 

Figure 1. A Plot Illustrating a Two-Dimensional Representation of a Covariance Diagram. 
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Figure l ~lso shows two additional lines or vectors, v1 and v2• T~~se._two 

vectors sl~~w the structure _or. relationship of the Kand Bi var:i,ance.s with 

respect to each other. The ~agnitudes of v1 and v2 define points in t~o 

dimensional space and may be regarded as lying on "the boundary of an ellipse. 

To define this ellipse the principal axes must first be determined. This is 

accomp.lished by calculating the eigenvalues and eigenvectors. The eigen: · 

vectors are the direction cosines of the principal axes. The eigenvalues, are 

_the magnitudes of these axes. Figure 2 shows these axes superimposed over the 

· covar·iance plot shown in Figure 1. 

' ~ 

Fig.~i:e· 2. EigenvectQr Pio.~. 
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Figure 2 sho~s the principal axes as.being per~endi~ular or orthogo~ally 

positioned to each other. It may also be seen that one axis is o.f a· greater 

magnitude than the other. Both effects are indicative of eigenvalues· and 

eigenvectors. 

The eigenvalues, A, are defined as a set of values that when multiplied by the 

identity matrix, I, and subtracted from the covariance matrix CV leaves the 

determinant of the covariance matrix equal to zero. 

T.P.t CV* be a new.matrix which accounts for the original matrix CV and the 

eigenvalues, A, and has a zero determinant. For example, in our three-parameter 

case of Bi, K, and Tl: 

Where: 

CV*ll 

CV*21 

CV*3l 

CV*12 

CV*zz 

CV*32 

CV*l3 

CV*z3 

CV*33. 

CV* = CV - ).I 

(CVll-A) 

CV21 

cv31 

CV12 CV13 

(cv22:--A) cv23 
(5) 

CV 32 . (CV 33-A) 

A is the unknown eig.envalue and I is the identity matrix. The identity 

matrix has ones on the diagonal elements and. zeroes on all of the off­

diagonal· elements. 
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The next step is to calculate the determinant of the matrix CV*. A deter-

·minant is a single number extracted from a square matrix by a series of opera-

tions of the form represented in eqtiation (6). The determinant is represented 

symbolicaliy by det CV* or I CV* l and is defined as the sum of N terms of the 

form: 

k k 
,, CV* I = E ( -1) CV* 

i=l li 
1 

• CV* 
2i 

2 

CV* 
ni 

n. 

where n is the number of rows '('or <e:olumns}, the subscripts i
1

, i
2

, •.. , 

in ta'ken in •ord·er:, and k is the m.unher :of 1exchang·es 'Of two :el·ement:s 

necessary to place tlhe ith ;s,ubscrip'ts in .the 1or·de·r 1of ii., 2, •.•• , n. Each 

(6) 

case ·of the 'matrix cCV*., .the d;eter:minan:t ;may lbe 1calLcul.ated in ,the f10.!ULo:wing 

way: 

TEMPI 

TEMP2 

TEMP3 

'· :cv* 
33 

. .....------­
•(-'-!) k •. cv* " CV* .. ~CV* 

11 23 32 

. ~ 
= .( -1) k. CV* " 'CV* ·CV* 

12 23 31 .----.. 
.( -1) k" CV* '· ·CV* • 'CV* . 12 31 23 

·k 
c-1) ·cv~1 •• .cvr2 ·• .cv~3 

'• . 

" '• 

No ;exchanges .ar-e inecessary ·so ·ik :is 
.even {and '.t'he ,si:gn ;of '['EMPl · ·ir:emal!ns 
unc'hang.ed .. 

One zexchange is necessary so ,k l:s .odd 
:and :the cs i$n .o·f TEMP.2 .is .changed . 

Two .exchanges are ·necessary so· .k is 
.even :and ·.the s:i,gn .of TEMP3 .i•s 
cunchartged • 

where TEMPl·, TEMP2, and TEMP3 ai>.e 'being .used .to demonstrate the sign .chanp,es 

necessary ih .calculating the .determinant .of .CV*. 
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There will be 3! (factorial) or 6 of these calculations for the matrix CV*. 

Once all the temporary values have been determined they must be s~mmed, 

resulting in the determinant of CV*. But because CV* has the unknown value of >. 

included in the temporary variables, the determinant of CV* will take the form 

as shown in equation (7). 

(7) 

The values al, az, a3, and a4 are known, leaving only the >. to be 

determined. The valuQll of ~ ::irP Pq11r1l to the roots, o:( equation (7). This 

satisfies the condition that the determinant of CV* be equal to zero. Also, 

bec_ause equation ( 7) is a cubic, there may be three real solutions of >.. The 

roots extracted from equation (7) arc: 

(>. + b1 ) • (>. + b 2) • (>. + b
3

) 0 

>.1 =-bl, >.2 = -b2, >.3 = ~b3 
(8) 

The eigenvectors are the ·principal components of the data set and they are 

calculated next. 

The eigenvectors are defined as a set of values that form a matrix µ such· 

that when the matrix CV* is multiplied by ii the result is zero. In mat-rix 

form; 

CV* • µ = 0 or {CV - >.I} µ = 0 (9) 
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·The determination of µ must be done in columns. To calculate the fir·s,t column 

of -µ , substitute the first value of ). into equation (9). Then using a 

~emporary vector, T , equation (9) becomes: 
~ 

cv11 .,... Xl cv12 cv13 

GV21 CV22 Al CV23 

cv3l cv32 cv33 .,... Al 

t1,ultielying ~qua.ti.on (10) g:i,ves: 

Solvh1g fo_i: T~ ir:i: ~ql!ation$ (ll) and (12) giv;ei~:;:: 

.-T2CV12 - T3CV13 
.. (CV1i. - . Al) 

'""T2 (CV22 - Al) - T3CVz3 T =~~~~~~~~~~~ 
1 CVz1 

16 

Tl 

T2 = 0 

T3 

0 

(10) 

(11) 

(12) 

(13) . 

(14) 

(15) 
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Because equations (14) and (15) are both equal to T1 it follows that they 

are equal to each other. Using this equality and solving for T2 gives: 

(16) 

Looking at equation (16) all values are known except T2 and T3• 

Substituting a constant "A" for the known values, equation (16) becomes: 

( 17) 

If the value "l" is assumed for T2 then T 3 becomes: 

l/A (18) 

Substituting the values of T2 and T3 into equation (14) ·gives: 

( 19 )· 
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All va luei:; are known so Tl is also known. At this point the fir~t;column 

of µ may be calculated by: 

. 2 T 2 
1 (20) µ11 = T/(Tl + + T 2)~ 

2 3 

T2/(Tl2 T 2 T 2)~ 
(21) 

µ21 + + 2 3 .· 

µ31 T/(T/ + T 2 + T 2)~ (22) 
2 3 

The calculations of the second and third columns of µ are accomplished in the 

same manner with the exception that >-2 is substituted into equation (10) 

·when solving for the second column of µ and >.3 is substituted into e4uaU.on 

( 10) when solving for the third column of lJ • 

The eigenvectors and principal components are the same and will now be 

referred to as PC. 

At this point a new, orthonormalized data set will be generated. from the 

original data using equation (23). The normalization pennits each of the 

three resulting orthogonalized distributions to be compared on a uniform basis. 

The orthonormalization is given by: 

Y •. 
1.J 

·Where: i is the i-th sample, j represents the K, Bi, or Tl data values, 

and k represents the principal component associated with K, Bi, and Tl 

respectively. This new data set repres~nts the variation of the variate 

explained by each principal component. The j-th variable of the new data 

will be uncorrelated, orthogonally positioned, to the other variables of 

the data set. 

18 
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The reader should understand that there are several methods in existence that . 

calculate the eigenvalue and eigenvectors from the covariance matrix. This 

paper has dealt with one of the more basic methods in an ,effort to make clear 

the concepts of eigenvalue and eigenvector calculations. The PCA program, on 

the other hand, utilizes the Jacobi Method of eigenvalue and eigenvector 

extraction. This method is much more efficient from a standpoint of program 

size and speed of execution than would be a program designed to rigidly 

follow the method put forth in this paper. The Jacobi Method (Van Nostrands, 

1967 and Carnahan et al., 1973) begins with the premise that eigenvectors are 

orthogonally positioned with respect to one another and, therefore, may be 

calculated using combinations of sine and cosine functions. It also assumes 

that the eigenvalues be considered when calculating the eigenvectors (equation 9). 

These assumptions enable the program to calculate the eigenvalues and 

eigenvectors simultaneously. This accounts for a significant savings in 

computer time and reduces the program size. 

At the start of the program the identity matrix is initialized, the object 

matrix is input (the matrix upon which the eigenvalues and eigenvectors are 

to be calculated), and a thresho~d value is determined. This threshold value 

-9 . 
(determined by the degree of accuracy desired, usually 10 ) is used to decide 

which elements in the object matrix are to be used in.the next set of cal-

culations and which are not. Should an element value be less than this threshold 

value it is bypassed and the next element is considered. This decision is 

made at the beginning of a series of iterations which, if the element value 

is greater than the .threshold, normalize that element and calculate the sine 

and cosine of it with respect to another factor. This factor is created from 

its neighboring diagonal elements. The sine and cosine values are then used 

to calculate a replacement value for that element in the object matrix as well 
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as a new value for the parallel elernent in the identity matrix. Once this 

iterative process is complete, all the elements of both matrices have been 

replaced. The matrix that had initially been the identity matrix contains 

the eigenvect?rs and the matrix that originally had been the object matrix 

now has the eigenvalues as its diagonal elements. The program then ranks 

the eigenvalues in descending order and ends execution. 

PRINCIPAL COMPONENTS ANALYSIS VERSUS FACTOR ANALYSIS 

Principal components analysis and factor analysis are of ten misunderstood in 

that the differences between them are not fully appreciated. , The following 

discussion leans heavily on the work of K. Campbe~l (written communication) 

and Joreskog et al. (1976). The fundamental differences between principal 

components analysis and factor analysis are (1) which factors are defined, 

and (2) the assumptions made in regards to the residuals. (Residuals are 

defined as the differences between actual structure of the data and the 

structure predicted by the calculated factors.) 

The principal components analysis determines factors that account for all the 

variance of all the observed variables. The factors determined in factor 

analysis account maximally for the intercorrelation of all the variables. 

Hence, it can be said principal components analysis is variance oriented 

whereas factor analysis is correlation oriented. 

The residual terms are assumed to be small in principal components'analysis, 

however, the converse is true in factor analysis. This implies that a large 

part of the total variance in a,variable is important in the principal com­

ponents analysis. On the.other hand, factor analysis uses only that part of a 
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variable that correlates with the other variables. In both methods the re­

siduals are assumed to be uncorrelated with the factors that are detennined. 

In the principal components analysis there are no assumptions made about the 

residuals with respect to themselves, whereas in factor analysis the residuals 

are assumed to be uncorrelated among themselv~s. 

Finally, the goal of principal components analysis is to reproduce, or fit 

both the diagonal and off-diagonal elements of the covariance matrix. The 

goal of factor analysis is to fit the off-rliagonal elements only, ·that is, the 

covariance elements and not the variance elements. 

PROGRAM OPERATION 

The PCA program is comprised of three sections. The first is named PCOMP 

and is the executive section where data file names are input, the covariance 

or correlation matrix is calculated, and where eigenvalues and eigenvectors 

are determined. The second section, HISPC, is the histogram routine that 

normalizes the original data (equation 23), determines the histograms to be 

printed and/or plotted, and creates the outlier data files. The third section 

called PIC3 creates the outlier maps. 

Outlier data selection is one function of the histogram routine, HISPC. 

Selection has been accomplished in two ways: 1) by stripping out the 

normalized data values that are equal to or exceed a user detennined sensitivity, 

and, 2) by sorting out normalized data values that fall in a user defined window. 

The window method proved to be more des~rable because ·of its nature. The user 

is able to map a specific range of data. For example, if the his_togram of a 
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data set shows it to be bimodal, the user could map only one of the modes with­

out having to consider the data that fell above the upper bound of the mode. 

Another option of the PCA program takes the square roots of the data before 

any.other calculations are performed. This method minimized the tendency 

of the variances to increase in proportion to the means of the data. The 

principal components experienced ~mall changes but tended to better represent 

inhomogeneiti~.s in ground concentrations. 

AN EXAMPLE FROM AERIAL RADI0METRIC DATA 

An example o'f a principal components analysis is presented using the three 

radiometric observations (Bi, Tl, and K) obtained from 20,051 data points. 

The data for this example were collected over a portion of the Texas Coastal· 

Plain by Geodata International, Inc. in 1974 (Geodata International, Inc., 

1975). In the Geodata report the area under investigation is referred to as 

Detail Area C. Figure 3 illustrates the flow of processing data with the 

principal components program presented in this user's guide. 

The first analytical decision facing the user is wh~ther to use the covariance 

matrix or correlation matrix. As _a general rule, a covariance matrix should 

be used when all variables are expressed in the same physical unit, ·for 

example, concentrations in parts per million (ppm). However, when the input 

variables are of different units, e.g., ppm and percentage, then the analyst 

is advised to use the correlation matrix. This choice of calculation 

techniques is required whether or not aerial radiometric data is under 

consideration. In the present example all of the variabl~s are expressed in 

terms of counts per second; thus, the cov.ariance matrix is utilized. 
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Begin Proc. 
Dialog 

Name File 
Holding 

Input Data 

Name File to 
Receivl'! Pr.'s 

Give Input 
Data Format 
Specification 

Nome Fi le to 
Receive Recolc 
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Name Fi le with 
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for Map 
Boundaries 

List 
YES Instructions 

Set Flag to 
Read PC's 
Don't Recolc 

( 

For n oomponontc) 
this is repeated 
n times 

Figure 3. Processing Flow Chart for Principal Components Analysis Program. 

23 



Select Type 
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Report Desired 

Give Min, Mox 
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Give a 
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Figure 3. (can't.) 
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vities for Doto 
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Figure 3. (con't.) 
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The. user. next decides whether or not to take the square root of each 

individual observation. If the variance of observations of an element ·has 

a tendency to increase in proportion to the mean, a· phenomenon characteristic 

of true count data, the square root of each observation should be taken to· 

reduce the artificial trend. Since aerial radiometric data, even after· · 

considerable reduction, exhibit this chara·cteristic of count rate data, the 

square.roo~ of each observation was taken prior to the principal components 

analysis. 

The remaining options depend on the end product desired by the user. One can 

analyze all available data, or in the case of the aerial data, only that data 

on certain flight lines. All geologies can be analyzed together or an 

individual geology may be analyzed. ·In this example all available data points 

were analyzed without considering individual formations. 

There are four output sections to .each analysis.. The output sections. for this 

example are listed at the end of this section. Output 1 (Figure 5\) lists 

pertinent statistics needed by the geologist performing the analysis. The 

mean vector, with the values in the order of parameter input, is listed. The 

covariance matrix appears next. The diagonal o.f this matrix equals the 

variance of the parameter. Examination of Output 1 reveals that the variance 

does not increase in proportion to the me~n;, thus,. the square root 

transformation has aided in correcting the count rate statistics problem. 

The eigenvalues are used to determine the amount .of variation explained by 

each principal component. The percent of variation explained is obtained by 

dividing each ~igenvalue· by the sum of the eigenvalues. 
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Next are the principal componenbs. The columnar loadings are in the same 

order as the parameters were input. These loadings are used to help the 

geologist interpret the structure of the data and are used in creating the 

histograms in Output 2 (Figure 6) and Output 3 (Figure 7). They are also 

instrumental in creating the displays of Output 4 (Figure 8). 

Finally the correlations between the principal components and the original 

variables are listed. 

With the given information the geologist may begin to interpret the data 

structure. There may be times when only the structure of a data set may be 

obtained. If geologic significance cannot be assigned to the analysis, the 

in~erpreter may always take the results obtained and compare them to results 

from 'similar analyses. Geometrics, Inc. uses this approach in their principal 

components analysis.of aerial data. (For an example see Geometrics, Inc., 

1918.) In their approach they perform a principal components analysis on a 

favorable formation for uranium resources in a quaqrangle and then do the same 

for other formations and look for results that are similar to the results 

uutained from favorable formation analysis. 

The histograms provided in Output 2 allow the interpreter to see the frequency 

of observations represented in class intervals of Output 3. Output 2 and 

Output 3 are generated for .each of the components, and as a program option 

either output can be displayed without the other. The histograms aid in 

revealing a data structure that may have geologic significance. For example, 

a bimodal histogram as seen in Figure 6 for principal component 1 may be 

indicating the mixing of geologies when an analysis is performed without regard 

to separating formations or it may reflect facies of mineralogical differences 
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when a single formation is being analyzed. A bimodal second principal. component 

histogram may be representing various degrees of radioelement mobility while 

the third principal component histogram may be depicting non-mobilized radio­

element distributions (Pirkle et al., 1980; Pirkle in preparation). Depending 

on the loadings of elements on the principal components other interpretations 

may be considered for the histograms. 

Output 4 (Figure 7) allows a spatial viewing of points comprising portions of 

the histograms that are of interest to the interpreter. All points greater 

than or less than some critical value (sensitivity p~rameters) may be plotted 

·to give an outlier map (Figure 7), or all points between two values may be 

plotted to help determine if a significant spatial clustering is observed. If 

significant clusterings occur than the investigator has a clue as to where 

additional data may be needed and the type of data needed to verify an 

interpretation. 

The following will illustrate how one may use Output 3 (Figure 6) and Output 4 

(Figure 7). Looking at the histogr;:i.m PC-1 in Figure 6 an investigator -may be_ 

interested in the interval 2-3. There appears to be a slight increase in the 

number of observations found in this interval. A plot of the geographic 

position of the points in this region (Figure 7, Principal Component 1) reveals 

two distinct groupings of data. If a generalized geologic map (Figure 8) 

is overlain, it appears that these points occl.lr in the alluvium and part of 

the undivided Jackson. Thus, it seems geology has influenced this histogram. 

Pirkle (in preparation) provides more details as to how t.he geologfat may 

develop an interpretation of aerial raqiometric data from a principal 

components analysis. 
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PIEAN VECTOR 

7.238 8.292 

COUARIArtCE ~ATRIX 

4.819 1.916 
1.916 2.415 
1.875 e.995 

EIGEHVALUES 

5.7'40 1.228 

PRINCIPAL CO"POl'tEHTS 

FIRST 
e.78789 
e.54173 
e.29499 

SECOND 
-e.61553 
e.72882 
e.31865 

5.848 

t.875 
8.995 
1. ... 5 

8.519 

THIRD 
-8.84Hl 
-8.43238 

0.98888 

COP.RELATION UITH ORIGINAL ELEf'EHTS 

e.9'4065 
0.8351'4 

·e.691'45 

-0.33986 
e.51220 
e.3'4427 

-0.01'438 
-0.2ee50 
e.63512 

Figure 4. Output 1. Statistics Derived from a Pri11ciP!)I Components Analysis.* 

*Order of variable output is the same as the order of the variable input. In this analysis the. 
order is K, Bi, Tl. 

HJSTOGAM FOR COfQ'OttENT 1 
CELL IHDTH • t.1 .. 

J START H<J>, ••• H(J+SI> 
.,._.BER of CELLS uu 
THE TOTAL HUft1£A OF POIHTS 2MS1 

l -5.ee e. e. I. •• •• • • •• •• e. e . 
11 -..... •• •• •• •• •• 1. 1. 2 . 1. •• 21 -3.ee 1. I. 1. • • •• •• IS • 9 • JI. 27. 
31 -2.11 .. ,. 92. 146. 175. 2S6. 395. Sl7. 611. 682. 739. ... -1.11 721. 61S. 67'4. '"· 537. ssv . S41. 623. 583. 688. 
Sl .... 743. 821. 826. 111. 8'46. 785. 7'9. 649. S46. 413. 
61 .... '4t7 • :mi. 321. 276. 17'4. 181'. 166. 125. 95 • .... 
71 2.ee 82. 61. SS. 351. 47. 46. 48. se. S7. &SI. 
81 3.M 45. 23. 17. .... 3 • s. •• •• •• •• Sil ..... •• •• •• • • •• •• I • •• •• •• 111 S.M •• 

HISTOQRM'I FOR CON"ONE"T 2 
CELL WIDTH • e.1te 

J START H<J>, ••• H(J+9> 
HU"IER OF CELLS lt1 
THC TOTAL "LmlEA OF POIHTS 2"61 

1 -s.te •• •• 3. •• J. • • 1. J. l. l. 
11 -4.91 l. •• •• .. •• 2 • J. 2. 7. 4. 
21 -3.H 6. 11. 14. 36. JS. 55. 62. 67. 516 • . 96. 
31 -2.M 1'42. 186. 163. 197. 214. 272. 356. 362. 411. 399. ... -1.ee '469. 521. 559 • 634. 643. 6S8. 731. 749. Ht. 785. 
51 8.11 n6. 826. 82'4. 76'4. 7111. 77'4. 7 .... 649. 591. 562. 
61 .... '461. 4te. 326. 313. 248. 219. 183. in. 131. us. 
71 2.M 111. 73. se. st. 39. 34. at. 11. 11. s... 
81 3.H 6. .. . 3 • 2. 2. e. 1. •• I. •• 91 ..... •• e. e. •• •• • • •• •• •• I . 

1'1 s.ee e. 
HISTOGRM FOR C°"POtlE"T 3 
CELL llIDTH • 1.1 .. 

J START H<J >, ••• H<J+9l 
"UftlER OF CELLS 181 
THE TOTAL NU"IEA OF POJ"TS 21851 

l -5.H •• e. I. •• •• •• •• • • 2. I • 
11 -4 ... 1. s. 2. 3. 1. 4. ... s . s. 9. 
21 -3.M 12. 7. 17. 1e. 27. 31. 4S. 47. 71. 64. 
31 -2.11 851. 122. 141. 194. 236. 217. 319. 361, 452. 478. 
41 -1.H 553. 592. 645. 692. ?ts. 747. 814. 811. 814. 861. 
51 .... 878 • 817. 7115. 739 •. ?al. 669. 619. "'· 496. 469. 
61 .... 4t3. 413. 298. 292. 264. 183 • 191. 144. 145. 125. 
71 2.ee 181. 84. 68. 71. se. 38. JS. 33. 28. 21. 
81 J.M is. is. 5. 8. 5. 1. 2. •• 1 • •• 91 ..... •• e. •• 2 • 5, 2. •• •• .. 1 • 

191 5.M •• 
Figure 5. Output 2. Frequency Distribution for the Principal Components. 
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Figure 6a. Output 3. Histograms of the Principal Component 1.* 

*Horizontal axis is standard deviation. Vertical axis is frequency. 

PC-2 

·!-~------------------------------

BM-+-~--------------r.....+-H---------------

&ee-+--~-----------#lf+H+l+l+Hf+H-.,------------~ 
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•t..+"-'"-:..-...~..--"1-'-...... ~1··1.LU.J..1.1,.LJ.,LU.U..LLLJ.J,LU..U..LLLU,l.l.J.ILJ..LJLU.l.A.ULJ..LJLU.l,LI.J.U.U"1:1.t;o-l~-1.------,l 

-5 . 04 -3 -i? -I •e c l ,.. 5 

'Figure 6b .. b~tj>u~ 3 ... Histogra'!'s of .the ·Principal 1Component 2.*. 

*Horizontal axi~ is standard deviation. Vertical axis is frequenc.v. 
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Figure 6c. Output 4. Histograms of the Principal Component 3. * 

*Horizontal axis is standard deviation. Vertical axis is frequency. 
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TEXAS CULF COAST DATA 
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Figure 7. Output 4. Plot of Points of Interest to lnter.preter for All Three Components.* 

*These plots.show points that fall between 2.00-3.00 standard deviations. Figures 7a. 7b. and 7c 
show the region begin plotted. 

(A geology overlay of Figure 8 may be found in the ja<;.~et at the end of this ·report.,) 
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EXPLANATION 

I. Alluvium 
2. Fluviat i le terrace deposits 

(higher gravels) 
3. Beaumont and Lissie Fms 
4. Willis Fm 
5. Fleming Fm 
6. Oakville Fm 
7. Catahoula Fm 
8. Jackson Group (undivided) 
9. Yegua Fm 

Figure 8. Generalized Geology of Detail Area C.* 

*A .clear film of this figure that may be overlain onto Figure 7 may be found in the jacket at the en.d 
of this report. 

35/36 



APPENDIX A 

Program Listing 

37/38 



Program Name 

N~WPC 

INST 

HEAD 

READ IT 

EI GEN 

HISPCl 

PIC3 

BASG 

MRCMAP 

NMERC 

NMERCP 

NMERCC 

TAN 

SGNF 

ANOTE 

APPENDIX A 

Program Listing 

Function 

Receives input and output data file names 
Calculates data means, variances, and covariances 
Prints output of calculated values 
Calls other subroutines 

Prints program execution instructions 

Receives outlier map information 

Inputs data from input data file 

Calculates eigenvalues and eigenvectors 

Calculates histogram printouts and bar graphs utilizing 
AG II (Advanced Graphics 2) plot functions 

Plots outlier data location on a Mercator projection 
Outputs map title information 

Determines map dimensions in latitude and longi_tude 
Initializes Mercator .projection subroutine 

Plots outaide border 
Calls NMERC, NMERCP, NMERCC, and ANOTE, all utilizing 
Plot 10 functions 

Receives initialization inforination for Mercator pro­
jection 
Selects calculation constants for Mercator projection 

Initializes the north-south and east-west physical 
scale factors 

Receives latitude and longitude information and returns 
X-Y information (Mercator projection subroutine) 

A function which returns the tangent of an argument 
in radians 

A function which returns a plus, minus, or zero deter­
mined for a cotangent calculation in the Mercator 
projection subroutine 

Plots annotation of map border 
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COVAR 

Program NEWPC 

Array 

CORR 

NSAVE 

TSXY 

CVARA 

s 

ITITL 

IFMT 

I FILE 

Labeled Conimon 

BL Kl XBAR 

CVAR. 

XI.AM 

PC 

BLK2 XL ONG 

XI.AT 

x 

CR.PA !CRT 

IP APER 

":' 

.. _ ., ;. i 

We.st Algorithm for covariance 
calculation 

Contents 

Correlation with original data 

Number of outliers for PC1-PC3 

Weighted mean values 

Working array for the subroutine 
EIGEN containing covariance initially. 
and eigenvalues finally 

Standard deviations for the three 
variates 

Passes to the subroutine HEAD and 
returns with the title printed across 
the top of each outlier map 

The input data format 

Device numbers for the qutlier map 
data 

·Variate mean values 

40 

Variate covariance values 

Eigenvalues 

Eigenvectors or principal components 

Data longitude values 

Data latitude values 
~· 

Data Values 

Plot 10 internal flag for outpu~ting 
to a tektronix terminal 

Plot 10 internal flag for outputting 
to a Calcomp plotter 
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Subroutine Eigen 

Array 

A 

B 

Subroutine HISPCl 

Array 

TIU 

TH2 

TH3 

z 

ITLl) 
ITL2 
ITL3 

All other arrays we·re previously 
described. 

Subroutine PIC3 

Array 

MTIT 

ITIT 

Labeled Common 

MPORG XO 

YO 

XORG 

YORG 
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Contents 

Initially covariance values and 
eigenvalues at completion 

Initially zeroes and eigenvectors or. 
principal components at completion. 

Contents 

The histogram for PCl 

The histogram for, PC2 

The histogram for PC3 

The base or X axis values for THI, 
TH2, and TH3 or Y axis values 

Contains the ADE characters for the 
PCl, PC2, and PC3 titles at the top 
of each histogram 

Contents 

Title printed across each outlier map 

Heading containing encoded 
information as to which PC was 
mapped, the sensitivity used, a~d the 
number of normalized data points 
exceeding the sensitivity 

X value in inches of the longitude 
from the central meridia~ 

Y value in inches of the latitude 
from the central meridian 

X value in inches of the origin 
(lower left corner of map) 

Y value in inches of the origin 
(lower left corner of map) 



•! 

Subroutine BASG 

Array 

XEW 

YEW 

XNS 

YNS 

Labeled Common 

DATA CMERID 

CLAT 

CLON 

SPA 

SCAL 

PSCEW 

PS CNS 

DEGEW 

Dl~GNS 

TICsz· · 

l. 

42 

Contents 

X measurements in inches of the··actual . 
east-west .·map dimension 

' Y measurements in inches of the actual 
east-west map dimension (usually_·. 
zero) 

X measurements in inches of the actual 
north-south map dimension (usually 
zero) 

Y measurements in inches of the actual 
north-south map dimension 

Central meridian longitude in decimal 
degrees 

Latitude of the southwest cornerof 
the map 

Longitude of the southwest corner· of 
the map 

Spheroid constants select.ion flag 

Map scale inch/inches 

Physical scale factor for the 
theoretical east-west distance 
produced by the mapping equation 
(actual d~stance/theoretical 
distance) 

Physical scale factor for the 
theoretical north-south distance 
produced_,,,bY the mapping equation 
(actua~ dlstance/theoretical 
distance) 

Map size east-west in decimal degrees 

Map size north-sou th in decimal 
degrees 

North-south annotation interval in 
decimal degrees 

l. 



.) 

TICWZ 

MT I TL 

MAP 

JDMA 

JDELS 

JOUO 

DOEV 

Subroutine MRCMAP 

All labeled common blocks have 
previously been described. 

Subroutine NMERC 

Array 

TANPHI 

COTPHI 

A and B 

AZ 

BZ 

Subroutine READIT 

All arrays have been previously 
described. 

Subroutine HEAD -----·- --~~--· 

Array 

JTITL 

ITITL 
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East-west annotation interval in 
decimal degrees 

The second map title 

-Not used 

Not used 

Not used 

Not used 

Not used 

Contents 

Stores intermediate values for each 
point plotted 

Reciprocal of TANPHI 

Stores intermediate values used in 
the calculations of TANPHI 

Stores the first of two UTM constants 

Stores the second UTM constant 

Contents 

Used in-subroutine BASG under the 
name of MTITL 

Described previously 



Subroutine :rNST 

Array. 

IT 

Subroutine COVAR 

Array 

x 

CVAR 

·AM and AMl 

44 

Contents 

Receives "docunientation file 
instructions 

Contents 

Described previously 

Described previously 

Stores intermediate values for 
covariance calculations 
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PROGRAM PCOMP 
Cl************ltlllllllalllllllllllllllllllllllllllllllltlllllllllllll 
c 
C PROGRAM PCOMP 
c 
C MODEL NUMBER• 3.0 
c 
c 
C PURPOSE• TO CALCULATE THE PRINCIPAL COMPONENTS OR EIGENVALUES 
C AND EIGENVECTORS FROM A MULTIVARIATE DATA SET 
c 
C PROGRAMMERS CHUCK KOCH 
c 
Clll•llllllllllllltlllllllltatltllatalllllllltllltlllllllllllllllllllll 
C REVISION LIST 
C REV DATE SRO I BV REASON FOR CHANGE 
c ------ ---------------------------------------------
c 01 3/1/79 0000 CK TO INCLUDE HISTOGRAMS AND OUTLIER MAPS 
C 02 S/1/79 0000 CK TO USE PLOT10 AND AGll INSTEAD OF DISTEK 
C 03 7/1/79 0000 CK DELETED THE SUBROUTINES• 
C SMHHTR 
C SMEUEU 
C PRODHK 
C DOT PRO 
C AHU H~~LACED THEH UITH THE 9UBROUTIHC 
C EIGEN TO INCREASE THE SPEED AND EFFICIENCY 
C OF THE PCA PROGRAM 
c 
c 
c 
Clllllllllll~llllltlllllllllllllltllllllllllllllllllttlltlltllllllllll 
Ctttttl*lllllllllllllllllllllllllllltlllttlllltlllllllllllllllllllttll 
c 
c 

t 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

c 
c 
c 
c 
c 

c 
c 
c 
c 

DIMENSION CORR<3,3>,HSAVE<3>,CVARA(J~J>,SENSE<2> 
DIMENSION S<3>,ITITL(10>,IFMT<16> 
DIMENSION XLONG(1000>,XLAT<10.00>,X<3,1000>,IFILE<J> 
COMMON /BLK1/XBAR<3>.CUARl3,3),XLAM<3),PCC3,3) 
COMMON /CRPA/ICRT,IPAPER 

INITIALIZE !FILE TO DEVICE NUMBERS 23,2~ AND 25 UHICH 
UILL CONTAIN THE OUTLIER MAP INFORMATION. 

DATA IFILE/23,2~.25/ 

INITIALIZE IFILEl TO DEVICE 20 UHICH CONTAINS THE 
DATA TO BEUSED FOR THE CALCULATIONS. 

DATA IFILEl/20/ 

INITIALIZE IFILE2 TO DEVICE 21 UHICH UILL CONTAIN 
THE CALCULATED VALUES. <XBAR,CVAR,ETC> 

DATA IFILE2/21/ 

INITIALIZE IFILE3 TO DEVICE 22 UHICH UJLL CONTAIN 
THE tlEADER INFOR~ATIUN FOR THE HISTOGRAMS AND OUTLIER MAPS~ 

. DATA. lflLEl,22/ 

INITIALIZE ICRT TO 1 AND !PAPER TO 0 UlllCH TELLS PLOT18 
THAT IT WILL ADDRESS A TEKTRONIX TERMINAL INSTEAD·OF A 
CALCOMP PLOTTER. 

DATA ICRT/1/ 
DATA IPAPER/0/ 

INITIALIZE ITE TO 5 UHICH IS THE DEVICE HUMBER OF THE 
TERMINAL. 

ITE • 5 
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c 
c 
c 

1112 

.C 
c 
c 
c 
C, 

c 
c­
c 

. C 
C· 
il1$ 

1117 c -
c 
c 
1.1. 8 

lfl' 
C. 
C;. 
C. 
19: 

INITIALIZE THE GRAPH~CS ~IBRARV PLOT-10 

CALL HUTT< 120 > 
~RITE< IT£,9{1i > 
READ<ITE,9Sa> JANS 
iF ~IAN$,£o:'N~~~ GOTO 983 

THE SUBROUTINE INST PRINTS TO THE TERftIHAL 
A·~ocbMENTAiOH ~ILt sijiiNG THE NECESSARY INPUT~ 
~g-~y~bi~$~0~LV R~H THi$ PROGR~"; .. 

. . 
CALL INST 
CALL ERASE 
CONTINUE --
K6lirir -~--~ 
HPTS<!0 

· rio s K"t.3 
x8AR<K>;e: 
ifo 5 J~1;3 
CVAR<J.K)~0. 
YRITE< JT~. H~~- ~ 
QPE~<UNIT~lFJLEl,DJALOG> 
URITE<ITE.1002> 
OPENi~~ii~iti~E2,DIA~QG> 
URlTE< ITE.1013 > 
READCITE~9S2).iFLG 
YRlfEiITE.g9:1&) . 

· READ<ITE.a012> IfMT 
I><) ilt2- JT~t~:} - . 
URITE<ITE,1020> JT 
O~EN~Diiit·l~i~~<JT).DIALOG> 
CONTHtUE 
C,ALL ERA$£ 

THE HEAD SUBROUTINE ENABLES THE INPUTS OF 
~LL THE INFQ~MATION NEEDED To G[NeRATE THE 
HISTOGRAM$ ANP 01,JTl,IER MAPS. 

CALL HEAD-< Ifll,,£3,NCELLS.Hl'IIN. HMAX.KPLOT. ITJTl. > 

INPUT THE SENSE UA~U£. T~IS VALUE 15 USED JN THE ~ISPC 
sl,l~ROTUrn£ AS THE; l;>Ec~PING FACTOR AS TO UHJCH DATA 
~QINTs ~RE TO ~E USEQ JN THE OUTLIER ftAPs • 

CONT-UtUE 
LiRITE( fiE,1113) 
READ(ItE,lil~j SEHSE(l) 
~RITE<ITE;1(1S>-- .. . 
~~A~tlTEcli(~i SENSE<~) 

CHECK TO MAK~ SURE THAT THE MAX SENSE IS 
G.REATER. THAN ntE ri I.N ~EtlSE .. 

IF<5ENS£<1>.LT.SENSE<2>> GQTQ lll7 
1.!R HE< ITE • 111 ~ > - - .. --
GOT 0 1118 
GOHTHIUE 

~fAD. TtlE: HAG TO CAU~Ul,ATE: CQVARIAHCE QR CORRELATfOH 

CONTI@£ 
UR ITE ( ITE. 2006 l 
~£AritIT£;~~07l lcQRR 
If<< ICORR .,f;:Q. 5HCORRE > .O,R. t IC,Qf:lR .,E.O. 5HCQ.UAR)) GOTO U7 
URITE(IH.2,~081 
G.OTO 118 . 
G,OHT I.HUE. 

READ l,.INE: H_UM~ER,LAT~LO,tt,.GEO,K:aU AHi> Tl:t QATA 

CALL READl'l'. (~LAT. X:l:.OHG. x.ttPTs ... IfILE1 # IFl'JT) 
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c 
C IF PRINCIPAL COMPONENTS HAUE ALREADY BEEN CALCULATED 
C DO HOT REREAD ~OR RECALCULATE THEM.HOWEVER ONE 
C CALL TO READIT MUST BE-MADE IN ORDER TO SET_ THE 
C OPTIONS. 
c 

c 

IF(lfLG.NE.2HNO> GOTO 1021 
'JF(HPTS.EQ.O>GOTO 100 

C COUNT THE TOTAL NUnBER OF POINTS READ AND STORE 
C IN KOUNT. 
c 

KOUNT•KOUNT+NPTS 
c 
c sun THE K.U AND T DATA AND STORE IH XBAR. 
C CALCULATE THE COVARIANCES OF THE K.U AHD T DATA 
C AND STORE IN THE ftATRJX CUAR.ALSO LOAD THE UORKIHG 
C ARRAV CVARA FROM CVAR. 
c 

DO 50 I· 1. tf PTS 
DO 40 K•1.3 
XBAR(K)•XBAR<K>+X<K.I> 

'40 CONTINUE 
50 CONTINUE 

CALL oovnR<X,HPTS,CVAR> 
GO TO 10 

100 XN•FLOAT<KOUNT> 
c 
C XBAR CONTAINS CALCULATED DATA MEANS 
c 

DO 120 K•1,3 
XBAR<K>•XBARCK)/XN 
DO 115 J·K.3 
CVAR<K,J>•CVAR<K,J)/(XN-1. > 

115 CVAR<J,K>•CUAR<K.J> 
120 S<K>•SQRT<CUAR<K,K>> 
c 
C IF COVARIANCE MATRIX IS TO BE USED GO TO 116 
c 

211 
116 

110 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

1331 
c 
c 
c 
c 
c 

IFCICORR.EQ.5HCOVAR> GOTO 116 
DO 211 1•1,3 
DO 211 J•I.:3 
CUAR(l,Jl•CUAR<l,J)/(S(JllS(J)) 
CUAR<J,ll•CUAR<J,J) 
CONTINUE 
DO 110 1•1.3 
DO 110 J·t.J 
CVARACI,J>•CVAR<I.J> 

STORE THE K.U AND T STANDARD DEVIATIONS IN THE VECTOR'S 

Pl • 3 

INITIALIZE M TO 3 
CALL EIGEH SUBROUTINE TO EXTRACT THE 
EIGENVALUES AND EIGENVECTORS FRO~ THE WORKING 
ARRAY CUARn. CUARA AND PC ARE 3X3 MATRICES 
SO PASS M.M TO EIGEH. 

LOAD THE VECTOR XLAM FROM THE DIAGONALS OF CUARA 
UHICH CONTAINS THE EIGENVALUES. 

DO 1331 L•l.3 
PRINT i.CVARA<L.L> 
XLAM(L)•CUARA<L,L> 

WRITE THE MEAN VECTOR,COVARIANCE ARRAY.EIGENVALUE 
VECTOR;PRINCIPAL COMPONENT ARRAV AND K.U ANO 
T STANDARD DEVIATIONS TO A FILE TllROUGH UNIT IFILE2. 
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c 
c 
c 
c 
c 
1021 

URITE<IFILE2.1808) XBAR 
URITE<IFILE2.1088) CVAR, 
URITE< IFILE2, 1808l XLAM. 
URITE<IFILE2,1008) PC .. 
URITE<IFILE2.1000) S 
GOTq 1031 

IF THE .. PRitlCIPAL COMPONENTS ETC. WERE PREVIOUSLY . 
CALCULATED THEN READ THEM FROM A FILE THROUGH UNIT 
IFILE2. 

><BAR 
CUAR 
XL Art 
PC 
s 

1031 -c . 

CALL ERASE 
READ<IFILE2.1000l 
READCIFILE2,1880) 
READCIFILE2,1000) 
READCIFILE2,1000) 
READCIFILE2,1000) 
CONTINUE 

c 
c 
c 

PRINT OUT TO THE TERMINAL ALL CALCULATED VALUES 
AHD MAKE A HARD COPV OF THEM. 

URITECITE,2000> XDAR 
IFCICOR·R.EQ.SHCORRE> GOTO 1090 
URITECITE,2001) CVAR 
GOTO 1091 

1090 URITECITE,2009> CVAR 
1091 CONTI HUE 

c 

URITE<ITE,2002) XLAM 
URITECITE,2003><<PCCJ,K>.K•1,3>,J•1,3> 

C COMPUTE CORRELATION OF EACH PRINCIPAL COMPONENT 
C UITH EACH ORIGINAL VARIATE. 
c 

DO 160 K•1,3 
DO 160 J•1,3 

1~0 CORRCJ,Kl•PCCJ,K>aSQRTCXLAMCK>l/SCJ> 

c 

URITECITE.2004> CCCORRCJ,K>,K•1,3),J•1,3> 
CALL HDCOPY 

C HISPC IS THE SUBROUTINE UHICH GENERATES THE 
C HISTOGRAMS OF PC1,PC2 AND PCJ AND IS RESPONSIBLE FOR 
C CREATING THE 3 FILES UHICH CONTAIN THE OUTLIER 
C MAP ItlfORMATIOtl. 
c 

c 
c 
c 
c 

1111 

981 

982 
1000 
'1001 
1002 

1013 

CALL HISPCCtlCELLS.IFILE1,SEHSE,NSAUE,IFMT 
1,HMIN,HMAX,KPLOT,IFILEl 

DO 1111 KAT•l,3 
IPRINC•KAT 
JF ILE• !FILE CICAT > 
MSAVE•HSAVECKAT> 

PICJ IS THE SUBROUTINE UHICH"CREATES THE OUTLIER ftAPS 
BY USING A MERCADOR PROJECTION CALCULATION. 

CALL PIC3<JFILE,IFILE3,IPRIHC,SENSE,rtSAUE,ITITL) 
CONTI HUE . · · 
CLOSE<UNIT•IFILE1> 
CLOSECUNIT•IFILE2> 
CLOSECUNIT•IFILE3> 
CLOSECUNIT•IFILE<l>> 
CLOSECUNIT•IFILE<2>> 
CLOSE<UNIT•IFILECJ>> 
FORMAT<42H DOES THE USER REQUIRE INSTRUCTIONS TO RUH 

1 28H THIS PROGRAM CVES OR tlO) ? ,I) 
FORMATCA2 > 
FORMAT< 3E15 .8 > 
FORMATC34H INPUT DATA FILE TO BE READ FROft ?> 
FORMAT C 34H INPUT DATA FILE T.O HOLD PRINCIPAL 

1 14H COMPONENTS ? > . • 

1 2~~R~~~ ( :~~ o~~u~ y~~. ~o ~~~fl, ~~J.C.ULATED .. FOR THI 5 D~TA 
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,. 

1020 

1113 

1114 
1115 

1116 

2000 
2001 
2002 
2003 

2004 
2006 

2887 
2888 
2889 

. 2811 
2812 

c 

FORMATC24H INPUT DATA FILE FOR PC ,I2, 
1 28H OUTLIERS USED IN THE MAP ? > 

FORMAT<34H INPUT THE LOUER LIMIT SENSITIVITY,/, 
1 24H FOR THE OUTLIER MAPS ? ,I> . 

. FORl'IAT(f4.2 > 
FORl'IAT(J4H INPUT THE UPPER Lil'llT SEHSITIUITV,/, 

1 24H FOR THE OUTLIER MAPS ? ,I) 
FORMATC37H THE MAX SEHSITIVITY IS LESS THAN THE 

l 41H MINIMUM SENSITIVITY RELOAD THESE VALUES > 
FORMATC/l2H MEAN VECTOR//3F12.J> 
FORMATC/l8H COVARIANCE MATRIX//(JF12.J)) 
FORMATC/l2H EIGENVALUES//JF12.3> 
FORMAT(/21H PRINCIPAL COMPONENTS//7X,SHFIRST,6X,6HSECOND, 

l 7X,SHTHIRD/C3F12.5>> 
FORMAT(1JSH CORRELATION UITH ORIGINAL ELE"EHTS//(JF12.5)) 
FORMATCJ6H DOES THE USER UlSH TO CALCULATE THE ,/, 

l 53H CORRELATION OR COUARIA~CE MATRIX <CORRE OR COVAR>~ ,I) 
FOR .. AT<AS> 
FOR .. AT<16H INCORRECT INPUT > 
FORl'IAT(/l9H CORRELATION ftATRIX//(3F12.l>> 
FORl'IATC43H IHPUT THE FORftAT OF THE DATA <88 CHARS> .? > 
FORl'IATC16AS> 
STOP 
EHD 

SUBROUTINE IHST 

C THIS SUBROUTINE PRIHTS THE DOCUl'IEHTAION 
C FILE CALLED PCOl'IP.DOC DURING PROGRAl'I EXECUTION 
C TO PRECLUDE HAVING TO STOP EXECUTION TO READ THE 
C DOCUMENTATION. IT ALSO l'IAKES A HARD COPY AS IT PRINTS. 
c 

Dl"EHSIOH ITC16) 
c 
C SET DEVICE 10 TO·FILEHAl'IE PCOMP.DOC 
c 

OPEN CUHIT•18,FILE•'PCO"P.DOC') 
CALL ERASE 

4 DO 1 1•1,68 
READ<18,2,END•J) IT 

1 l.IR ITE < 5, 2 ) IT 
CALL HDCOPY 
CALL ERASE 
GOTO 4 

3 CALL HDCOPY 
CLOSECUIHT• 10 > 

2 FORl'IAT<1X,16AS> 
RETURN 
END 

SUBROUTINE READIT <XLAT,XLOHG,X,HPTS,lFILEl,IFl'IT> 
Dil'IENSION XLAT<teee>.XLOHG<l888>,X<l,1888>.IFl'ITC16) 
DATA IFLAG/8/,lTE/S/ 

c 
c 
c 
c 
c 
c 
c 

.c 
c 
c 
c 
c 

THIS ROUTINE READS DATA FROl'I THE FILE ASSIGNED TO UHIT 
IFILE1. IFMT IS THE FORl'IAT OF THE DATA TO BE READ. 
THE DATA "UST BE ORDERED AS FOLLOUSa 

1> FLIGHT LINE NUP•BER - LINE 
2> LATITUDE - XLATT 
3) LONGITUDE - XLONGG 
4) GEOLOGY - NGEO 
5) DATA VALUE 1 - )( 1 
6) DATA VALUE 2 - X2 
7) DATA VALUE 3 - )(3 

C THJS ROUTINE ALSO HAS PROVISIONS TO SORT THE DATA OH A 
C FLIGHT LINE AND/OR GEOLOGIC LABEL 8ASIS AHD "AV OR "AV HOT 
C TAKE THE SQUARE ROOTS OF THE DATA. ANY CO"BIHATION OF THESE 
C .PROVISIONS l'IAV BE USED. 
c 
C lNlTlALIZ~ TH£ POl~T COUNTER 
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c 
HPTS•8 

c 
C IFLAG A0

LLOUS ONLY ONE READING OF OPTION.S 
c 

c 

IF<IFLAG.NE.8) GOTO 18 
URI TE< ITE, 188) 

C READ THE FLAG FOR FLIGHT LIHE SORT 
c 

c 

READ<ITE,1888> IFL 
IF<IFL.HE.2HVE> GOTO 288 
URITEC ITE, UH> 

C READ THE BEGIHING FLIGHT LINE HUMBER 
c 

c 
c 
c 
289 
c 
c 
c 

c 

READCITE,1881) IFLl 
IJRITE< ITE, 182) 

READ THE EHDIHG FLIGHT LIHE HU"BER 

READ<ITE,1881> IFL2 
l.IRITE < ITE, 183 > 

READ THE FLAG FOR GEOLOGICAL SORT 

READ<ITE,1808> IGL 
IF<IGL.HE.2HVE> GOTO 388 
IJRITE< ITE, 10"4 > 

C READ THE DESIRED GEOLOGIC CODE 
c 

READ<ITE,1882) IGSRT 
308 IJRITE<ITE,105) 
c 
C READ THE FLAG TO TAKE SQUARE ROOTS 
c 

18 
c 
c 
c 

READCITE,1888> ISQR 
IFLAG•1 
CALL ERASE 
CONTINUE 

READ INPUT FILE AHD TEST FOR EHD OF FILE. 

READ<IFILE1,IF"T,EHD•96S> LIHE,XLATT,XLOHGG,HGEO,Xl,X2,X3 
IF<IFL.NE.2HVE> GOTO "488 

c 
c 
c 
c 

"488 

"418 
c 
c 
c 
c 

"428 

ASSIGN IHPUT FILE DATA TO APPROPRIATE "ATRICES 
RETURN DATA TO CALLING ROUTINE UHEH "ARICES ARE FULL 

IF<LIHE.LT.IFLl> GOTO 18 
IF<LIHE.GT.JFL2> GOT~ 965 
IF<IGL.NE.2HVE> GOTO "418 
IF<NGEO.NE.IGSRT> GOTO 18 
IFCISOR.NE.2HVE> GOTO "428 

' 
CHECK TO SEE IF x1.x2 ~R X3 ARE HEGATIUE. IF s~ ZERO 
IT BEFORE TAKING THE SQUARE ROOT 

IF<X1.LT •• 8) X1•8. 
IF<X2.LT •• 8> X2•8. 
IF<X3.LT •• 8> X3•8. 
Xl•SQRT<Xl> 
X2 •SQRT( X2 > 
X3•SQRTCX3> 
CONTINUE 
HPTS•HPTS+l 
XLAT<HPTS>•XLATT 
XLONGCHPTS>•XLOHGG 
XC1,HPTS>•X1 
XC2,NPTS>•X2 
XCJ,NPTS>•XJ 
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c 
c LI"IT THE HU"BER OF DATA POINTS READ AT ONE TlnE TO 1999 
c 

c 

JFCHPTS.EQ.1990) GO TO 965 
GO TO 10 

965 CONTINUE 
190 FORMATC36H DOES THE USER UISH TO SORT THE DATA./, 

1 JBH ON A FLIGHT LIHE BASIS <YES OR HO> ? ,I> 
181 FORftAT<J7H INPUT BEGIHIHG FLIGHT LIHE HUnBER ? .t> 
102· FOR"AT<35H INPUT EHDIHG FLIGHT LIHE HUftBER ? .t> 
183 FORftAT<43H DOES THE USER UISH TO SORT OH A GEOLOGICAL 

1 21H BASIS <VES OR NO> ? ,I> 
104 FORMAT<32H INPUT THE GEOLOGY TO BE USED ? .I> 
105 FORMAT<39H DOES THE USER UISH TO UISH TO TAKE THE 

1 2BH SQUARE ROOTS Ot THE DATA ? ,I> 
1000 FORMATCA2> 
1001 FORMAT< IS> 
1002 FOR"AT<AS> 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

1 

2 

u 
c 
c 
c 

c 
c 
c 

23 
3 
c 
c 
c 
c 

c 
c 
c 
c 
c 

RETURH 
END 

SUBROUTINE EIGEN(A,B,H,Hl> 

THIS ROUTINE CALCULATES THE EIGENVALUES AND 
EIGENVECTORS OF THE OBJECT "ATRIX "A" UHICH 
IS AH N X N1 SV"METRIC MATRIX. 

UPON COMPLETION TliE EIGENVALUES ARE STORED ltl THE 
DIAGONAL ELEMENTS OF.A AND THE EIGENVECTORS ARE 
STORED IN THE MATRIX B BV COLUMNS. 

DIMENSION ACH1,Nl>,B<Nl,N1 l 
TS•l.E-09 
AN•0. 

CALCULATE THE INITIAL AND FINAL NORMS 
AND SET MATRIX B TO THE IDEHITV MATRIX. 

DO 10 I•l.N 
DO 10 J• 1.N 
lf(I-J) 2,1.2 
B< I ,J >•L 
COTO 10 
B<I,J>•0. 
AN•AN+A( L J >U2 
CONTIHUE 

INITIALIZE THE INDICATORS AND COMPUTE THE THRESHOLD. 

AH•SQRT<AN> 

CALCULATE THE THRESHOLD VALUE 

FN•CANtTSl/FLOAT<H> 
TliR .. l'IN 
THR•THR/FlOAT<N> 
IND•0 

BEGIN THE ITERATIUE PROCESS TO FIND THE EIGENVALUES 
AND EIGENVECTORS 

DO 20 I•2,N 
Il•I-1 
DO 30 J•1, I1 

If tHE DATA VALUE IS GREATER TltAH THE THRESHOLD 
VALUE THEN DO THE CALCULATIONS IF HOT CHECK THE 
NEXT VALUE 

IF<ABS<A<J, I l l-THR> .30,4.4 
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c 
c COMPUTE THE SIHES AHO THE: cosltt"E:s AHO SQUARES 
C EACH UHICH UILL·SET THE OFF-DIAGONALS AT 
C 90 DEGREES TO EACH OTHER. 
c 
4 rnD:.1 
c 
C NORMALlZE THE DATA VALUE. 
c 

AL·~A<J.I> 
AM•CA<J.J>-ACI,l>)/2. 
AO•AL/SQRTCAL•t2+AMtt2> 
IF< f\M > 5 • 6 • 6 

S AO•...,AO 
6 TM•SQRT<1.-AOt&2> 
c· 
C CALCULATE THE SINE AND ITS SQUARE 
c 

SINX•AO/SQRT<2.tC1.+T">> 
SINX2•SINXtl2 : 

c 
C CALCULATE THE COSINE AND ITS SQUARE 
c 

c 
c 
c 

7 
11 
c 
c 
c 
c 

8 
c 
c 
c 
c 

49 
c 
c 
c 
c 

c 
c 
c 

50 
39 
20 

60 
c 
c 
c 
70 

COSX•SQRTC1.-SINX21 
COSX2•COSXU2 

ROTATE COLUMNS I AND J 

DO 40 K•l.H 
IFCK-J> 7.8.7 
IF<K-I> 11.B.11 
ATT•A<K.J) 

CALCULATE NEU DATA VALUES IN THE OBJECT "ATRIX OSIHG THE 
SINES AND COSINES COMPUTED BEFORE 

A<K.J>•ATTiCOSX-ACK,I>~SlNX 
A<K.I>•ATTtSINX+ACK,l)lCOSX 
BTT•BCK.J > 

CALCULATE HEU VALUES IN THE IDENITY MATRIX USIN~THE 
SINES AND COSINES COMPUTED BEFORE 

B<K.J>•BTTtCOSX-BCK,I>tSINX 
B<K,I>•BTTtSINX+BCK.I>tCOSX 
CONTINUE · 

CALCULATE THE EIGENVALUES AND SET INTO THE DIAGONAL 
ELEMENTS OF THE OBJECT MATRIX 

XTT•2.tA(J,I>tSINXtCOSX 
ATT•ACJ,J > 
BTT•A<I.I> 
ACJ.J>•ATTtCOSX2+BTTtSIHX2-XTT 
ACI,I>•ATTISINX2+BTTtCOSX2+XTT . 
ACJ,I>•<ATT-BTT>tSINXtCOSX+A<J.I>ICCOSX2-SIH~2> 

· A<I.J>•A(J,I> 

SET OPPOSIT OFFDIAGOHAL ELEMENTS EQUAL <SQUARE MATRIX> 

DO 50 K•l,N 
A<J.K>•ACK,J> 
ACl,K>•A<K,I> 
CONTINUE 
CONTINUE 
IF C IND > 60 • 60, 3 
IF<THR-FN> 70,70,23 

SORT THE EIGENVALUES AND EfoEHUECTORS 

DO 80 I•2,N 
J•I 
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29 IF<ACJ-1,J-1)-A(J,J>> 90,80,80 
90 ATT•A(J-1,J-lJ 

A(J-1,J-1>•A<J,J) 
A<J,J)•ATT 
DO 100 K0 1,N 
ATT•B<K,J-1 > 
B<K,J-1 >·B<K,J > 

100 B<K,J>•ATT 
J•J-1 
IF<J-1> 80,80,29 

80 CONTINUE 
RETURN 
END 

SUBROUTINE HEAD<IFILE3,HCELLS.HMIN,HMAX,KPLOT,ITITt> 
c 
C THIS SUBROUTINE GENERATES TH~ IHFORMATIOH NECESSARY 
C FOR THE HISTOGRA~S AND OUTLIER MAPS 
c 

DIMENSION JTITLC16>,ITITL<10> 
c 
C ITE IS THE DEVICE NUMBER OF THE TERMINAL 
c 

c 

VH'i H nv·5.,· 
WRITE< ITE.21 > 

C ASSIGN A FILE~AME TO.UNIT IFILE3 
c 

OPEN<UNIT•IFILE3,DIALOG> 
c 
C DECIDE WHAT HISTOGRAM OUTPUTS UILL BE DONE 
c 

c 

URITE<ITE,25> 
READ<ITE,126> KPLOT 
URITE<ITE,23> 

C INPUT THE MINIMUM VALUE FOR ntE HISTOGRAMS TO 
.c BE GENERATED FROM 
c 

c 

READ<ITE,3>.HMIN 
URITE< ITE,'11 > 

C INPUT TH~ MAXIMUM VALUE FOR THE HISTOGRAMS TO 
C BE GENERATED FROM 
c 

READ<ITE,3> HM~X 
c 
C c~LCULATE THE NUHHiR OF CELL~ TO BE USED IH THE 
C HISTOGRAMS &UT LIMIT TO ~ R~XIMUM OF '101 
c 

c 

NCELLS•<HMAX-HMIN>*10. 
NCELLS•NCElLSt 1 
IF<HCELLS.GT.401> HCELLS•401 

C OUTPUT THE NUMBER OF CELLS 
c 

c 
c 
c 

c 

WRITE<ITE,31) HCELLS 
WRITE<ITE,30) 

INPUT INFORMATION ABOUT THE MAPS 

READCITE,32> ITITL 
WR I TE CITE, 42 > 
l~EADC ITE. 43 > ITL 

C IF OUTLIER MAP INFORMATION HAS BEEN STORED IN 
C JFILE3 PREVIOUSLY DO HOT REENTER IT 
c 

IFCITL.NE.2HNOl GOTO 24 
c 
C .INPUT NECESSARY MAP INFORMATION 
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c 
a WRitElLTErl~t 

c 

c: 

l~EAD<I'TE,6t:» XtAiT: 
WRITE< ITE. t2'> 
READClTE, 62 >· Xl!.ON.G: 

tlR'ITE.C: lTE 1 26.> 
R'EADfz:TE:,63')• CMER' 

c· M'AKE. SURE CEtfl:RAL ME.R:lDil.ANi 1.s: t.IEGA:TlUE f'OR 
C THE. u:. S~ 
c. 

CME~:•-A1BS·fCl'IER>: 
c 

C' 
'' 

c 
c 
c 
c 

.C 

21' 
25 

1.26 
23' 
3: 
4.t 
3.1. 

30 
32' 
4'2' 
4·3; 
1'.01 
.6:f 
1:2 
621 

'26 
6·3 
1'3' 
6'4 
66· 
14 
65 
rs 
16 
l!S 
22: 

IJR:ItE CltE,, t3i): 

READU'l'E, 6.4 )i EUSZ 
IJR:lTEC'.11iE, 66i)l 
READ(' ltE,.6.4: )1 NSSZ'. 

IJR:l'T:EC:lTE.,t4i): , 
READtltE,65·); EUTC:· 
lllRUHlTE,tS,), 
READHT:E',.65·» HS:tc· 
UR:I.TECITE, t6'> 
READ·<: ltE:, 1'.8 )' JT I.ti:. 

' . 

UR:lT:E ALL INfORMA1f,lON: PUJS 117.' .. 46, At.1D1 2.8:,9·4; t() 1FF,LE31~ 
THE 11."l'..46. AND: 2s:,.94: ARE THE l!l'AP S<IZE: IU l'NCHEs: NE'C::ESSAR·V.' 
FOR. T.HE ROU1i1NE P·IC.J. . 

I IJR'lTE< IF'I tEJ:,.22: »XtA:r·. Xl:.Ol!H~<,.NSSZ,EUSZ:, CMER:, EU1tC,, 
1 li.S.TC: 1.J1Tltl!. . .. 

FORl'IA:H40H FltE. NAME' HOtD·IHG. HEADER' rf'IFORl'IA1il0N' ?· ), 
FORMA·li ( 42ft: SEl!.ECt H11s:roGRAM: Ptots:. PR:l.N:TOU:T:,, ,, OR: BO·TiH,./, 

1'. 43H: Pl:.OY.S ONl!.Y.;·+ 1, BQ.'frH'•0:,. PR'Ht:rOU:T OHLV'•1-1'. ?' • I'>· 
FORMAt 02' )1 

FOR MM C:49H lNPUT: THE l:.OUER: li..IM•lli' lO BE USED' fN: T:HE: PtOJ5 ? ,.I·> 
FORMAt<:FS., a:» '. 

F ORMM (' 49H' ltlPUit' f.HE UP.PER li.lrtlT: tO' BE USED1 Ht: ntE Pt<);TS 'i'' _.s); 
FORMA.T f/, 51.H lHE tiWMBER' OF CH.ILS: 'F'().- BE USE.It Hf TUE H.1,S.TOGRMlS· ,;., 

t •·I 4' • ./')• 
f0RMATC35Hr Cl.VE SPEC:I:At.. DA:~A. TUE.E: FOR l!IAP' ?.' » 
FORMA<Tli10.A5;) , 
F.ORMA.THC!H' HAS HEADER flLE BEEH' lilRITTEH: CVES',HOl ?' .s.>: 
FORMAt<.A·C!".'» 
FORl'IA'H39H: EtttER' THE ttORTHIJEST CORNER LA.TlTU:DE ? .S» 
FORMAT: C·Fl'C!:.5:). 
FORl'IAn 30HI tiORTHUES,t CORNER: LONGITUDE. ? , I> 
FORf'IA,tlF9·. 3:l 
FORMAT< 20ftl €E.N!f.RAI!. l'!IERID•IAtf; ?' ,.I:> 
FORr!Atff7' .. 2'>1 
FORMA1TC:32H: E-u: M'AP s:r.zE C·:DECI.M'AL DEGS» ? .1:)1 

F'ORMAT ff?.. 2:» 
FORMA:Tf3•l'Hi f:i,-5. MAP. SIZE' <DECIMAL DE.GS>• ? .1> . 
FORMA'H 26H! E-Ui TI.C' Pl'ARK I.tfCREMEN!T ? ,.I): 
FORMAT ff6. 31). 
'FORM'AH26H! u:-s TtIC PIARIC: lNCREMEtrr ?· •• )' 

FORMA.liC29H: r'IAP 'HTLE c;se: CHARACTERS'» ·u 
FORMA~C16AS» . . 
FORMA!1'.'fF12: •. 3•, F.9·. 3:,./,.3F7 .2,.C!f6:. 3,1,16AS,.1' •· 

1. t0H: 1'.7' •. 4·6:, . .1,.l'.0H 28 •. 94). '· 
RETtlRN; 
EtlD• 

SlllDR0UlilNE C.Ol:.IF1R:cx.r.IP"J:S:,c1:.1~R) . 
l'Hl:IEt.iSION: Xl'J .• 1~00: > • CVARf3<,,3\>•;:tEr.t:.t3 », TEr.U 'c.3 )1 
D1ITA: IFLA.G/0o/' ' . . 

'l.'IHS ~S Tt:IE tJESli ALGORITHVMi FOR CAli.CULATi'lNG; THE. 
COVAR'lAl:iCE mATR'I X' 
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C IFLAG IS USED TO INITIALIZE THE TEMPORARY UARIABLES 
c 

c 

IVllFl.AG.NE.0> GOTO 100 
IFLAG~1 

C ZERO THE COUARIANCE MATRIX 
c 

DO 50 1•1,3 
DO 50 J•1,3 

50 CUARCI.J>.•0. 
c 
C INITIALIZE THE TEMPORAHV STORAGE VECTOR 
c 

TEM1C1l•X<t,1> 
TEM 1 c 2 >- X ( 2. 1 > 
Tt:M1C3i=X<3,l) 
L·2· 
LT•0 
GOTO 200 

100 L• 1 
200 CONTINUE 
c 
C BEG1N THE CALCULATIONS 
c 

c 

DO 10 1•1.3 
DO 20 .J" L 3 

C IF I AND J ~RE fHE SAME VALUE THEN A VARIANCE 
C CALCULATION 15 UND~RUAV OTHERUISE ITS A COUARIANCE 
C. CALCULATIOll 
c 

c 
c 
c 

c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

30 
20 
c 
c 
c 

10 

40 
c 
c 

TX•TEl'll <I> 
TV•TEMlCJ> 
DO 30 K•L,HPTS 

CALCULATE THE TOTAL HUMBER OF POINTS UNTIL HOU 

A•FLOAT<K+LT> 

CAl.CIJLATE THE DIFFERENCE BETUEEH THE DATA UALUE AHO 
TllE· AVERAGE SUMMED DIFFERENCE 

OX•X( I.K >-TX 

AUERAGE THE DIFFERENCE 

RX•QXIA 

SUMMATE THE AUERAGE DIFFERENCE 

TX•TX+RX 

DO TllE SMIE CALCULATIONS OH THE SECOND DATA VALUE 

QY•X<J,K >-TY 
RV•.QVIA. 
TV•TV+RV 

CALCULATE THE UARIANCE·- COVARIANCE "ATRJX 

CUAR<I.J>•CVARCI,J>+<A-1.)lQXlRV 
CONTINUE 
CONTINUE 

STORE TEMPORARY UALUES 

TEM<I>•TX 
CONTINUE 
DO '40 1•1.'3 
TEM1<I>•TE"<I> 

SUM TOTAL HUM8ER OF POIHTS UHIT HOW · 
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c 

·G 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

LT•'i:.T+NPTS 
RETURN 
END 

SUBROUTINE HISPC<NCELLS,IFILE1,SEN,HSAVE,IFAT 
1,HMIN,HMAX,KPLOT,IFILE) 

COMPUTE HISTOGRAMS FOR EACH OF THE THHEE PRINCIPA( 
COMPONE~TS, AND PRINT THEM OUT AND/OR PLOT THE" 
USING PLOT10 AND AGII. 

UECTORS:.TH1,TH2 AND TH3 CONTAIN THE HISTOGRAMS 
FOR THE THREE PRINCIPAL COMPONENTS. lFILE IS 
A UECTOR CONTAINING THE UNIT NUMBERS OF THE FILES 
UHICH UILL RECEIVE THE OUTLIER DATA. 

COMMON /BLK1/XBAR<3>,CVAR<3,J>,XLAA<3>,PC<3,J> 
DIMENSION TH1<402l,TH2(402>,TH3<402>,2<402> 
DIMENSION IFILE<3>.NSAVE<3>~1FMT<l6>,SENC2> 
DIMENSION XLONG<l000>,XLAT<1000l,X(3,1000) 
DIMENSION ITL1<4>,ITL2<4>,ITL3<4> 

C SET LABELS TO BE PLACED AT T~E TOP OF EACH PLOT 
c 

c 

DATA ITLl/80.67,45,49/ 
DATA ITL2/80,67,45,S0/. 
DATA ITL3/80,67,45,51/ 

C REUIND THE FILES TO.BE USED FOR THE OUTLIERS 
c 

c 

REUIND IFILE1 
REUitlD IF ILE< 1 > 
REUIND IFILE<2> 
REUIND IFILE<3> 

C INITIALIZE THE PLOT10 LIBRARY 
c 

CALL RESET 
CALL TERM<J,4096> 
CALL CHHSIZ<4> 

10 CONTHIUE 
20 'CONTINUE 
c 
C SET THE CELL UIDTH 
c 

DH•.1 
c 
C TAKE THE SQUARE ROOTS OF THE EIGENVALUES IH 
C PREPARATION FOR DATA NORMALIZATION 
c 

DO 30 K•l,3 
30 XLAM<K>•1./SQRT<XLAM<K>> 

Z<2 )•HMIN 
c 
C ZERO THE CELL COUNTERS TH1 • TH2 AND TH3 ALSO LOA

0

D' 
C THE X AXIS VECTOR 
c 

DO 31 J•2.HCELLS 
Z ( J + 1 > • Z ( J >+DH 
TH1<J>•0. 
TH2<J>•0. 

31 Ttl3(J)•0. 
c 
C INITIALIZE THE T-OTAL POINT COUNTER AND THE OUTLIER 
C COUNTERS 
c 

NTOTAL•0 
DO 17 I•1,3 

17 NSAVE<I>•0 
c 
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C SORT DATA INTO THREE HISTOGRAMS IN ONE PASS 
C THROUGH IFILEl. 
c 
50 CALL READIT(XLAT,XLONG,X,NPTS,IFILE1,IFftT> 

If(NPTS.EQ.0> GOTO 100 
c 
C CALCULATE THE TOTAL NUMBER OF POINTS 
c 

c 

NTOTAL•NTOTAL+NPTS 
DO 90 1•1,NPTS 
DO 88 K•l,J 
TEl1P•0. 

C CALCULATE THE NORl'IALIZED PC. VALUE AHD STORE IT IH TEftP 
c 

DO 60 J• 1. 3 
6~ TEMP•TEl'IP+PC(J,K>t(X(J,I>-XBARCJ)) 

TEMP•TEMPfXLAl'l<K> 
c 
c· DETERMINE THE CELL THAT THE TEMP VALUE BELONGS IN 
C 2 MUST BE ADDED TO THE CALCULATED BEH VALUE MAKING 
C THE SECOND ELEMENT OF EACH TH VECTOR EQUAL TO HMIN 
c 

~ 

NH•IFIXCCTEl'IP-HMIN>/DH>+2 
i~<HH.Cf.HCELLS•t> ~H•NC£LLS+1 
IFCNK.LT.1> NH•l 
GOTO <76,77,78>,K 

C ADD 1 TO THE NUMBER STORED IN THE CORRECT TH VECTOR 
c 
76 TH1(NH>•TH1CNH>+l. 

COTO 79 
77 TH2CNH>•TH2<NH>+1. 

GOTO 79 
78 TH3CNH>•TH3CNH>+1. 
79 CONTINUE 
c 
C SUBTRACT THE SENSITIVITY FROM THE NORMLIZED VALUE 
C AND CHECK TO SEE IF IT IS GREATER THE ZERO, If SO URITE LAT 
C ,LONG AND NORMALIZED VALUE TO THE CORRECT FILE. 
c 

IFCCTEMP.LT.SEN<1>>.0R.(TEMP.GT.SENC2>>> GOTO 80 
c 
C INCREMENT THEHE OUTLIER COUNTER BY l 
c 

NSAVECK>•HSAVECK)+l. 
c 
C OUTPUT TO THE APPROPIATE FILE 
c 

JFILE•IFILE<K> 
WRITE CJFILE,3000) XLAT<I>,XLOHG<I>,TEftP 

80 CONTINUE . 
90 CONTINUE 

GO TO 50 
100 CONTINUE 

c 

CALL ERASE 
ZC 1 l•NCl:'.LLS 
THI< l>•NCELLS 
Ttl2<1>•NCELLS 
TH3< l >•NCELLS 

C IF PLOTS ONLY UERE SELECTED GO TO 288 
c 

IF<KPLOT.GT.8> GOTO 288 
c 
C PRINT OUT HISTOGRAMS 
c 

tlf~OW• 10 
DPOW•10,fDH 
IJ<"i 150 K • l, 3 
C1)LL ERASE 
UklTE(5,280l> K,DH,NC(LL5jHTOTnL 
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c 

XP 0 lfMlN 
11•1:· 
I2•t:fROU 

' ... 

C PRIHT OUT THE COUHTS IH THE RESPECTIVE VECTORS' 
c , 
129 GOTO. <117,118,119),IC 
_117 UR ITE{5. 2002 > IL XP. C THU I>• I •H+l .12+U 

GOTO 116 
11S URIT(CS.2002> I1.XP.<TH2CI>,I•1!+1,12+1> 

GOT0'.116 
119 URITECS.2~02> Il,XP,CTHJCI>.1•11+1,12+1> 
116 CONT.INUE 

I1 -~?+1 
IF ( 11. GT .HCELLS > GO TO 168 
I2•MIN0<I2+NROU,NCELLS> 
XP•XP+DROU 
GOTO 120 

160 CONTINUE 
CALL HDCOPV 

150 CONTINUE 
c 
C DRAU THE PLOTS 
c 
200 IF CICPLOT.LT.0) GO TO 300 

DO 250 K• 1. 3 
c 
C INITIALIZE THE ADVANCED GRAPHICS II LIBRARY 
c 

c 

CALL BINITT 
CALL ERASE 
CALL CHRSIZ C 4 > 
CALL PLACECJHSTD> 
X1•600. 
X2•3600. 
SET•CX2-X1)/CNCELLS-1> 
ISET•SET 
IF< <SET-ISET>.GE. .S> ISET•ISET+l 
CALL XDEHC9> 
CALL XFRM< 2) 
CALL XLENC •rn > 

C PLOT THE RE$PECTIVE HISTO~RA~ 
c 

GOTOC12,13,14),IC 
12 CONTINUE 

CALL UBARSTC0.ISET,0) 
CALL XFRM< 1 > 
CALL CHECK<Z.TH1> 
CALL DSPLAV<Z.TH1> 
CALL MOUABSC2020,3120) 
CALL HLABELC4.ITL1> 
GOTO 15 

13 CONTINUE 
CALL VBARSTC0,ISET,0> 
CALL XFRMCl> 
CALL CHECKCZ,TH2> 
CALL DSPLAV<Z.TH2> 
CALL MOUABSC2020,3120> 
CALL HLABELC4.ITL2> 
GOTO 15 

14 COtlTitlUE 
CALL UBARSTC0.ISET,0> 
CALL . Xf'RM C 1 ) 
CALL CHECK<Z.TH3> 
CALL DSPLAV<Z.THJ> 
CttLL MOVABSC2020,3120) 
CALL HLABEL<4.ITL3> 

15 COtiTitlUE 
IVT•-450 
IXT•600-CIEST/c) 
ITTsISETi10 
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NT•<NCELLS-1)/10 
CALL MOVABS(600,450> 
DO 251 1•1,UT+l 
CALL DRUREL(0,50> 
IXT•IXT+ITT 

251 
CALL MOVABSCIXT,IVT> 
CONTINUE 
CALL HDCOPV 

250 CONTINUE 
c 
300 CONTINUE 
c 
hHJO FOkl'IAT<3E15.8> 
1001 FORMATC2011 llISTOGRr~M FOR P.C. ,I2> 

FORM AT <JF 10. 4 > 3000 
2Ut'1 FORNAT(/ 1 / 1 25H HISTOGRAM FOR COMPONENT ,I2,/,14H CELL UJDTH • 

F8.J,/,3X,101i J START ,4X,161t H<J>, ... HCJ+9> 1 / 1 1 
2 17H NUMBER OF CELLS ,I4,/,28H THE TOTAL NUMBER OF POINTS ,16) 

2002 FORMATCl4,F8.2,3X,10F6.8> 

t 
c 
c 
c 
c 

RETURN 
END 

SUBROUTINE PIC3<JFILE,IFILE3,IPRIHC,SEHSE, 
1 MSAVE,MTIT> 

BENDIX FlELD ENGINEERING CORPORATIOH 
UNDER U.S. DEPT. OF ENERGY CONTRACT 
EV-76-C-13-166'4 

ciiii:************************************************************* c 
C PROGRAMl PIC3 
c 
C MODEL NUMBER: 1.0 
c 
C PURPOSE& 
c 

PLOT QUAD OUTLINE AND LOCATIOHS OF OBSERVATIONS 

c 
Cttlttllltttltltttttl 
c 

REVISION LISJ •••••••••••••••••••••••••• 
c 
c 
c 
c 
c 

RU DATE SRO I BV REASON FOR CHANGE 

c 
CtltttllttttltltlttttStlSSISSSlSSSSSSSllllltltltlttlllltltlltttatl 
C*******************************************'*********''*'*'**•i•• c 
c 
c 

c 

c 
50 
c 
c 
12 

99 
c 

c 

DIMENSION MTIT<16>,ITITC13>,SEHSE<2> 
COMMON/MPORG/XO,VO,XORG,VORG 
,.[UltlD IFILE3 
kl:.UIND JFILE 

MAP INfTIALLIZATION ROUTINE 
~ALL ~AS~ll~lLlJ) 

READ TllE THREE VALUES TO BE PLOTTED 
READCJFILE,10,END•99> RLAT,RLON,XUAL 

GET THE X-Y COORDINATES OF THE POINT READ 
AND PLOT IT 

CALL NMERCC< RLAT.-ABS<RLOH>,X,V> 
CALL "OUEAC<X-XO>+XORG,<V-YO>+YORG> 
CALL ANCHOC'43> 
COTO 50 
CONTINUE 

SET THE PLOT TO ALPHA MODE 
CALL ANMODE 

ENCODE PERTINENT INFO IHTO ITIT 
ENCODE<65,30,ITIT> IPRIHC,SENSE<l>.SEHSE<2>,"SAVE 
CALL CHRSIZ<3> 
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c ~-~E ro lOUER LEFT CORNER 
CAL:L MOVA BS ( se .10.0) 

.C Ol,ITPUT MAP TITLE 
CALL AOUT,ST<88,l'ITIT) 

C !l'H>VE UNDER. THE l'IAP TIT.LE 
CALL l'IOVABS<1.0,10> 

C O.UTP.UT PERTINE'Nf INFO 

10 
30 

CAlt AOUTST<£5,ITJT1 
CALL HDCOPY 
FORMAT< JF 10. 3 > 
FORMAT< 11H PRHIC COMP • I2.14H SENSITIVITY ,fS,2,JH -

1,FS.2;18H NUM PNTS PLOTTED ,16,cH 
RET~RN 
END 

ctttuttttttniaahtauaatanuuatuaauutnnauaalnannnna 
c 
C PROGRAMi BASG 
c 
C PURPOSEi TO PLOT A 1 ~y c DEGREE QUADRANGLE OUTLiflE 
c . 
Ctltllttlttttt•tttttttttlttltttlttlllttttllllllSlltltl~ltltlllSSSS 
c 
c 
c 
c c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

BASG OVERVIEU 

BASE MAPS SHOUING THE .GEOGRAPHIC GRATICULE OF- SPECIFIED 
1 TO 250,000 SCALE l'IAPS PUBLISHED BY THE US GEOLOGICAL 
SURVEY UERE REQUIRED ~y BENDIX FIELD ENGINEERING GEOLOGY 
DIVISION. THE BASG PROGRAM UAS URITTEH TO PLOT 
THOSE GRATICULES· TO OVERLAY HEGATIVES OF THE· .USGS PLATES 
OF THE CULTURE A~D HYDROGRAPHV FOR EACH QUADRAHGLE. 

MAPS FOR AREAS NORTH OF 60 DEGREES LATITUDE UILL AUTOftATICALlY 
BE CHANGED TO 1 BY 3 DEGREES. 

SUBROUTINE BASGCIFILE31 

C PROGRAM TO GEliERATE GEOGRAPHIC BASE MAP OVERLAYS. FOR EtlTIRE UNITED STATES 
c 

c 
c 

COMMON /DATA/ CMERID,CLAT,CLON,SPH,SCAL, 
1 PSCEU,PSCNS,DEGEU,DECNS.TlCSZ.TICUZ. 
2 MTITL<16>.MAP<6>.JDMAC3> 
3 ,JDELS.<6>.JOUO<S>.DOEV 

common /crpa/ icrl,ipaper 

C-------- INPUT DATA FORMAT 5-CARDS/QUAD 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

1 VERSION C DOE · OR ~EOL J 
2 LOCATION, MAPNAME CARD 
3 SIZE,· TICMARKS. CENTRAL MERIDIAN 
4 TITLE <FOR UPPER LEFT OVER MAP> 
5 - LINE AB MEASUREMENTS 
6 LINE CD MEASUREMENTS 

COMPUTE THE THEORETICAL CENTRAL ftERIDIAH AND CEHTER E-U 
DISTANCES OF THE NURE QUADRANGLES ~ 

C-------- THIS INITIALIZES THE PLOT BLOCK COUNTER 
1paper•0 
tci-l· 1 

C OVERRIDE OPTION CARD 1 
DOEV• 1. 

c 
C INPUT THE NORTHUEST LAT.LON NTMS IDENT AND ftAP NAME 
C D~GREES N-S AND E-U, CE~TRAL MERIDIAN AND TIC MARK 
C INTERVAL N-S AND E-U. 
c 

c 

READCIFILE3,10,END•99JRNULA,RNULO,JDMA.ftAP, 
1 DECNS.DECEU,CMERID.TICU~.TICSZ 

C-P- BEGIN TO DETERMINE IF DEFAULT ftAP SIZE AND TIC~ ftARK 
· C INTERVALS UILL BE APPLIED OR IF THIS ftAP IS ABOVE 68 

C DEGREES NORTH LATITUDE. 
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c ~ 

c \". .... . .. -·~ ,! 

C------- READ TITLE CARO 
READCIFILEJ,14,END•99> MTITL 

c 
C SET DEFAULT TIC "ARK INTERVAL AND "AP SIZE IF NOT 
C DEFINED PREVIOUSLY. 
c 

c 

IFCDEGNS.EQ.0. >DEGNS•l.0 
IF<DEGEl.l.EQ.0. >DEGEU•2.e 

c 
IFCDEGEU,EQ.0 •• AND.RNULA.GE.60.>DEGEU•J.0 

IFCTICSZ.EQ.0. >TICSZ•0.25 
c 

IFCTICUZ.EQ.0 •• AND.RNl.ILA.LT.60.JTICUZ•0.25 
c 
c 
C SET PHYSICAL SCALE FACTORS TO 1. 

c 

PSNS•l. 
PSEU•l. 

C INITIALLIZE THE PLOTTING ROUTINES 
c 

l;Hi.L R£5ET 
CALL ERASE 

C TELL PLOT ROUTINES THAT YOU ARE AH ENHANCED GRAPHICS TER"IHAL 
CALL TERMCJ,4096> 

C SET CHARACTER SIZE TO THE SMALLEST 
CALL CllRSIZC4> 

C SET SCREEN UIHDOU LIMITS 
CALL SUINDOCi,4000,1,3000> 

C DETERMIN X AND Y MAX VALUES 
XRAN•CSJ.tDEGEU)/2. 
YRAN•31.tDEGNS 

C SET X AND Y "INIMUN VALUES 
XMIN•-8. 
Yl'IIN• 1. 

C. SET DATA VALUE UIHDOU . 
~ALL DUINDOCXMIN,XRAN,YMIN,YRAN> 

c 
C DHAU A BORDER AROUND THE AREA UHERE THE MAP.WILL BE 

CALL MOUEACXMIN,YRAN> 

c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 

c 

c 

CALL DRAUACXRAN,YRAN> 
CALL DRAUACXRAN,YMIN> 
CALL DRAUA<XMIN,YMIN> 
CALL DRAUACXMIN,YRAN) 
CALL MOUEACXMIN,YMIN> 

MOUE TO THE TOP OF THE BORDER ANb PRINTOUT THE TITLE 
AND SET CHARACTER SIZE TO 3 

CALL CHRSIZ<J> 
CALL MOVABS<800,2900) 
CALL AOUTSTC80,MTITL) 

RETURN CHARACTER SIZE TO 4 

CALL CHRSIZC4) 

SET MAP SCALE TO 250000. 

SCAL•250000. 
RCAL•SCAL/39.37008 

SPHEROID NUMBER 2 <CLARK 1866> 
SPH•2. 

·BE SURE LONGITUDES ARE NEGATIVE FOR U.S. 
RNULO•-ABSCRNULO> 
CLAT•RNULA-DEGNS 
CLON•RNULO 

FIND CENTRAL MERIDIAN 
AO•RNUl.O+cnFGEU/2.) 
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C-------- .USE GEOGRAPHICAL CENT·ER OF RAP AREA ;FOR CENTRAL ;ftERJ:OIAH 
£-------- UNLESS IT UAS SPECJFJCALLV REPORTED JH •HE,JHPUT DAIA SEJ 

IF<CM~RID.£Q.~.JCMERID•AO 
c 
c 
c 

IN.ITIALIZE MERCATOR PROJECT.ION T.O CO THROUGH THE ,CE:HT~R <OF 

CAL ~A~~E~~~ ( CMER ID, RCAL ~ .S.PH, Z) 
CAlL.~MERCP<0.,0.,PSNS,PSEU> 
CALL CHRSIZH J 

c 
CALL:MRCMAP<XRAN,YRAN> 

c 
· 99 CONT IilUE 
c 
10 FORMAT <.6X, Ff,. 3 ,'f9. 3, 1 X,2AS, A2, 1X,SAS,.A4,/ • 

1F7.2,F7.2,f7.2.1X,FS.3,1X,f5,J) 
14 FORMAT<1£A5l . 
12 FORMATC2f10.0l 

RETURN 
END , 
SUBROUTINE MRCMAP<XRAN~VRAN) 

c 
c 
c . . . . .. . . • . . rl 
c 

R c A p 

COMMON/MPORG/XO,VO~XORG.VORG 
COMMON/DATA/CMERID,CLAT,CLOH,SPH,SCAL,. 

1 PSCEU,PSCNS,DEGEU,DEGHS,TICSZ.TICUZ,. 
2 MTITL<16),MAP<6>,JDMAC31 
3 ,JDEL5<6J,JOUO<S>,DOEV 

c 
C---- ANNOTATION FLAG CNOTAT> 

NOTAT•0 
C S.ET AIHWTATIOtl F l.i1G TO VES 

CNULA•CLAT+DEGNS 
CNULO•CLON 

c 

0•VES •. AHHOTATE 

c ~ 
c .......... BEGIN TO FIND ORIGIN OFFSET TO CENTER Of HEU ftAP FROll 
C THE TRil'I LINE ORIGIN. DO THIS BY FINDING SE~ARATIOH 
C OF NORTHUEST CORNER FROft CENTRAL ftERIDIAN 
c 

CALL NMERCCCCLAT,C"ERJD,XO~VO> 
CALL NMERCCCCNULA,CNULO,XNU,VHU) 

c ..... ; ..•. FIND INCHES FROM NU CORNER TO Cft 
VNS•ABSCYHU-VO) 
XEU•ABS<XNt.1-XO> 

C .••••••••• THE OFFSET TO CENTER OF ftAP 
XORG•(XRAN-8.)/a. 
VORG•.alVRAN 
NTCNS•DEGNS/TICSZ 
NTCEU•DEGEU/TICUZ 

C-------- XTIC 15 THE SIZE OF THE EDGE TIC ~ARKS 
XTIC• .5 

.c 
C .•••...••• UE START PLOTTING AT THE 

BLAT•CLAT 
SOUTHUEST CORNEA' OF THE ftAP 

c 

BLON•CLON 
CALL NMERCCCCLAT,CLON,X,V> 
XXO•X-XO+XORG 
VYO•Y-YO+VORG 
CALL MOUEA<XXO,YYO> 

XYU•XORGS.02 
HGT•XVU:C:2. 
IF<NOTAT.EQ.0)CALL ANOTE<CLON,xxo.vvo.8> 

c 
C. • • • • • • • • • LOUER EDGE OF l'IAP 
c 

DO 1~ J•l,NTCEU 
BLRJ•BLONtFLOAT<J>STICUZ 
CALL ~MERCC<BLAT.BLRJ,X,Y> 
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XXO•X-XO+XORG 
VVO•V-VO+VORG 
CALL DRAUA<XXO,VVO> 
VZ•VYO+XTIC 
CALL DRAUA<XXO,YZ> 
CALL AOUEA(XXO,VVO> 

c-------ANNOTATE THE LOU EDGE OF "AP 
IFCNOTAT.EO.l>CALL ANOTE<BLRJ.XXO,YYO,t> 

18 CONTINUE 
c 
C •••••••••• RIGHT SIDE OF "AP 
c· 

c 

IFCNOTAT.E0.8>CALL ANOTECCLAT.XXO,VY0,5) 
BLON•BLON+DEGEU 
DO 20 J•l,NTCtiS 
BLRJ•BLAT+FLOATCJ>lTICSZ 
CALL NMERCC<BLRJ,BLON,X,Y> 
XXO•X-XO+XORG 
YVOaV-VO+VORG 
CALL DRAUACXXO,VVO> 
XZ • XXO-XTIC 
CALL DRAUACXZ,VYO> 
CALL MOUEACXXO,VVO> 
IFCNOTAT.(O.O>CnLL ANOTE<BLRJ.~MO,YY0,2) 

20 CONTINUE 

C •••••••••• TOP OF MAP 
c 

c 

IFCNOTAT.EO.l>CALL ANOTE(BLOH,XXO,YV0,6> 
BLAT•BLAT+DEGNS 
DO 30 ·J·l,NTCEU 
BLRJ•BLON-FLOATCJ)ITICUZ 
CALL NMERCC<BLAT,BLRJ,X,V> 
XXO•X-XO+XORG 
YVO•V-YO+VORG 
CALL DRAUACXXO,YVO> 

· YZ•VVO-XTIC 
CALL DRAUACXXO,YZ> 
CALL MOUEA<XXO,VVO> 
IF<NOTAT.EQ.8)CALL ANOTE<BLRJ.xxo.vvo.J> 

30 CONTINUE 

C •••••••••• LEFT SIDE OF MAP 
c 

c 

IFCNOTAT.EQ.l>CALL AHOTE<<CLAT+DEGHS>,XXO,YV0,7> 
BLOH•BLON-DEGEU 
DO <40 ·' D t I NTCNS 
BLRJ•BLAT-FLOATCJ>iTICSZ 
CALL HMERCC<BLRJ,BLON,X,Y> 
XXO•X-XO+XORG 
VVO•V-YO+VORG 
CALL DRAUACXXO,VVO>. 
XZ•XXO+XTIC 
CALL DRAUA<XZ,YVO> 
CALL MOUEACXXO,VVO> 
tFCNOTAT.EQ 0 8>CALL ANOTE<BLRJ~XXO,VV0,4) 

40 CONT~~UE . 

C •••••••• CENTRAL TIC MARKS INSIDE MAP AREA 
c 

NCNS•NTCNS-1 
HCEU•NTCEU-1 
DO 50 J•l,NCEU 
DO 50 K•l,NCHS 

'XZ•CLAT+FLOAT<K>tTICSZ 
YZ•CLON+FLOAT<J>lTICUZ 
CALL NMERCC<xz.vz.x.v~ 
XXO•X-XO+XORG 
VVO•V-VO+VORG 
CALL "OUEA<<xxo~xvu>,VVO> 
CALL DRAUAC<XXO+XVU>,VVO> 
CALL PIUVEA<XXO,<VVO-XYU>> 
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XZ•-XORG+XMAX 
CALL MOVEACXZ.-YORG> 

c 
RETURN 
END 
SUBROUTINE NMERCCAL.BL,X,V> 

c 
c----- TRANSVERSE MERCATOR PROJECTION 
c----- 5 SPHEROIDS 
C-----VEAR EQUATORIAL POLAR CO,.P- PRINCIPAL 
C-----NAME AXIS METERS AXIS "ETERS RESS I OH USER 
c 1 1909 
c HAYFORD 6378388. 6356912. 291.e U.S.A. --INTERHATIOHAL 
c 2 1866 
c CLARK 63782e6.4 6356583.8 295.e U.S.A. 
c 3 1880 
c CLARK 6378249.145 6356514.8696 293.S SOUTH AFRICA 
c 4 1830 
c EVEREST 6377276.345 6356075.4134 300.8 INDIA 
c 5 1841 
c BESSEL 6377397.155 6356078.9629 299.15 GER,.ANY,INDOHESIA.NETHERLAHDS 
c 6 1858 
c A IREY 6377563. 6356257. 299.3 GREAT BRITTAN 
c 7 1948 
c KRASSOVSKV6378245. 6356863. 298.3 RUSSIA, EASTERN COUNTRIES 
c 8 1967 
c I.U.G.G. 6378160. 6356775. 298.25 INTERNATIONALLY ADOPTED· 
c 
c 

DIMENSION TANPHI<S>,COTPHI<S>,A<5>,B<S>,AZ<S>,BZ<S> 
EXTERNAL TAN 
REAL ICO 

c 
C--- SPHEROID DEFINITIONS 
c 
c 
C------- INITIAL ENTRY DEFINES PROJECTION 

ENTRV NMERCPCAL.BL.X,Y> 

c 
c 

·psCEIJ•X 
PSCNS•V 
RETURN 

ENTRV NMERCICAL.BL,X.Y> 
·C AL• CENTRAL MERIDIAN BL• SCALE 
C X• SPHEROID HUMBER V• <IGNORED> 

c 

c 

IF<PSCEU.LE.0.>PSCEU•1. 
IF<PSCNS.LE.0.>PSCNS•1, 
AZ< 1 »6378388, 
AZ(2)c6378206.4 
AZC3>•6378249.145 
AZC4>•6377276.345. 
AZ<S>•6377397.155 

BZC1>•6356911.946 
BZ<2>•6356583.8 
BZC3)•6356514.B96 
BZ<4>•6356075,413 
BZCS>a6J56078.96 

K0•0,996 
PI•3.1415926 
ADJ•0,0174533 
ALT•AL 
SC•BL 
IX•X 
IFCIX.GT.5.0R.IX.LT.1>GOTO tee 
GOTO 101 

C--------CHOOSE THE CLARK 1866 SPHEROID BV DEFAULT 
100 IX•2 
101 AA•AZ<IX> 

llB .. BZ< IX) 
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c 
c 
c 

SINl•SIN<ADJ13600.> 
RETURN 

C------ NORMAL ENTRV FOR CONUERTIHG CLAT,LOH> TO CX.Y) 
c 

c 
c 
c 
c 
c 
c 

ENT RV N"ERCC<AL,BL,X,Y) 
Al• LATITUDE 

><• XCPIETERS) 
OR IGIH ( e .• e. ) IS 

SOUTH LATS ARE -
NORTH LATS ARE + 

Dl•BL-ALT 
IFCBL.GE.0. >GOTO 2 
Dl•ALT-Bl 
P•DU. 36 
Cl•PUS 
C2•CUP 
C3 .. SIN1U2 
C"4•C3:a.SitU 
CS•C.USIN1 
C6•C5JSIH1 
C7•C6:t5IN1 
AS•AAU2 
BS•BBU2 
AMB•AS-BS 
ES•AMB/AS 
E•SQRT.(ES>. 
EPS•A"B/BS 
All•ADJ:IAL 
Sl•SIHCALL> 
S2L•SUl2 
C9•52UES 
C10•52L:tEPS 
CL•COS<ALL> 
CSL•CL:U2 
C11•CSUEPS 
C12•C11U2 
Tl•TAN<ALL> 
T2L•TLU2 
T"1l•T2LU2 
RHO•AA:tC1.-ES)/C1.-C9)lll.S 
V•RHO*C1.+C11 > 
C13•V:tCL 
~t4•C13*KO 
C15•C14tSL 
INV•1 
IF<ALL>?,9,8 

BL• LONGITUDE 
V• Y<PIETERS) 
AT CEQUATOR,CEH.PIER.> 

I.JEST LOHS ARE -
EAST LOHS ARE + 

9 OtiE • 0. 
GOTO '40 

1 rnv .. -1 
8 TANPHIC1>•TAN<ABS<ALL>> 

A(l)al 
BC1>•SQRTC1.-E•:t2) 
DO 10 1•2,5 

.IMl•I-1 
AJl•A( 11'11 I 
BJ1•BCIM1l 
A<I l•CAJ1+BJ1 l/2, 
B<I> .. SORTCAJ1lBJ1l 
TANPHICll 0 <AJ1+BJ1>lTANPlflCIM1>/CAJ1-BJltTAHPHl<IPl1lll2> 
COTPlfl<I> .. 1./TANPHI<I> 

10 COtHINUE 
COTPHIC1l•1.ITAHPHIC1> 
PARTl•ATAN(TANPHICS>> 
PART2•0. 
DO 20 1•1,S 

20 PART2•PART2+2.*l<S-I>JC.S-SGHFCCOTPHI<I>>12.> 
PART2•PART2+C1.-SGNF<COTPHI<S>))/2, 
PHl"4•PA~T1+Plla.iPART~ 
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30 

40 

C. 

.. ,· 

PART·1~0. 
PART2•0. 
DO 3·0· I·l,4 
RA2·~'< I l.U2 
RB2•B< I >n2 
PART2•PART2+CRA2-RB2>•<1,/SQRT<1.+COTPHI<l+1fll2))/A(J+l) 
PARTi~PART1+2t*<I-4>•<RA2-RB2> . . .. 
ONE•KOiAAt((,25-PARTl)t~.tPHJ4/(A<J>+BCJ>>+P~RT2)/4. 
ONE•ONE*INV . . 
TWO•C15t1.E8/2,tC3 . . 
THRE£•C15t1.E16/24.tCSltC5tCS.-T2l+9.IC11+4.IC12> 
FOUR~C101.EOSltU . . . . .. 
FIVE~C14tCSLt1.E12/6,tC4t<1.-T2L+C11> 
A6·C~t1.E24tC7/720rtC1StCSLtt21<61.-S8.IT2L+ 

tT4L+21~.ic11~3j0.ic10> 
ZZ6•C1t1.E20tC6tC14tCSltt2/120. 
BS•<S.-18.tT2l+T4l+14.tC11-58.tC10> 
BS•BSlZZ6 
X•C-CFOURtP+FIUEtPlt3+85)/SC>tPSCEU 

V•CCONE+TWOlPti2+THREEtPtl4+A6>/SC>tPSCNS 
. RETURN 

END 
FUNCTION TANCARG> 

C ••••••.••• THIS JUST IN CASE THER IS NO TAN FUNCTION ~N COftPJLER 
. TAH•SIHCARG)/COSCARG> 

RETURN 
END 
FUNCTION SGNFCARG> 

c 
C ......... ,.SET THE SIGN OF ARC 
c 

IFCARG.GT.0.> SGNF•1. 
IF<ARG.LT.0.> SGNF•-1. 
IF<ARG.E0.0.> SGNF•0. 
RETURN 
END 
SUBROUTINE ANOTECANGL,XX,VV,KIND> . c 

c 
c 
c 
c 

ANOTE WILL PLACE EITHER THE MINUTES VALUE OR:T~E UHOLE 
DEGREE l•ALUE rn AN APPROPRIATE POSITION NEXT TO A TICIC. ftARIC 
LOCATED. ~T cx~v>~ 
KIHD TELLS UHI~H EDGE OF THE PIAP THE ANNOTATION JS TO BE ftADE. 

c 
c 
c 
c 
c· 

1 LOUER EDGE 
2 RIGHT EDGE 
3 TOP EDGE 
4 LEFT EDGE 

c-----------------------------
DIMENSION XNUM<S> 

c 
.C-------- CHECK FOR'A VALID EDGE DESIGNATOR 

. IF<KIND.GT.8.0R.KJND.LT.l>RETURN 
c 

c 

X•XX 
V•VV 
AN~ABSCANGLl10.> 
IAN .. AN 
REMM•FLOATCIAN)/10. 

GOTO<t0,20,30,40;50~60,70,80>,KJND 
C-------- BOTTOM OF MAP 
c 
10 

c 

CONTINUE 
ENCODECS,111,XNUM> REMM 
CALL MOVRELC-100,-50> 
CALL AOUTSTCS,XNUM> 
GO,.!O 100 

c-------- RIGHT EDGE OF MAP 
c 
20 CONTINUE 
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c 

ENCODECB,111,XNUM> REMM 
CALL MOUREL<50,0) 
CALL AOUTSTC6,XNUM> 
GOTO 100 

c-------- TOP OF MAP 
c 
30 

c 

CONTINUE 
ENCODEIB,111,XNUM> REMM 
CALL MOURELC-100,501 
CALL AOUTSTCB,XNUM> 
GOTO 100 

c-------- LEFT EDGE OF MAP 
c 
'40 

c 
c 

CONTINUE 
ENCODEIB,111,XNUM> REAM 
CALL MOUREL<-200,0) 
CALL AOUtST<B,XNUM>· 
GOTO 100 

C---- -'-- - SOUTllEAST CORllER, LATITUDE 
60 . C.OtHTNllE 

c 
c 

ENCODEIB,111,XNUM> REMM 
CALL MOURELC50,0J 
CALL AOUTST<B,XNUM> 
GOTO 100 

C-------- NORTHEAST CORNER, LONGITUDE 
60 COtlT IliUE 

ENCOOflB,111,XNUM> REMM 
CALL MOURELC-100,50> 
CALL AOUTST<B,XNUMl 
GOTO 100 

c 
c 
c~------- NORTHUEST CORNER, LATITUDE 
70 CONTINUE 

c 
c 

ENCODECB,111,XNUM> REMA 
CALL MOUREL<-200,0> 
CALL AOUTST<B,XtlUM> 
GOTO 100 

C------·-SOUTHUEST GORHFR, l.ONGITUDE 
80 COtH ItlUE 

ENCODEIB,111,XNUM> REMM 
CALL MOUREL<-100,-501 
CALL AOUTST<B,XNUM> 

100 CONTltlUE 
CALL MOUEACXX,YYl 

111 FORMATCFS.1> 
RETURN 
£ND 
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Sample Data 

I 4. 30.17920 96.92060 OHC 55.0 75.0 26.0 I 66. 39.15230 96.88620 ECA 50.9 54.0 37.0 

I 5. 30.17850 96.91968 OHC 51.0 64.e 25.0 I 67. 30.151110 96.88570 ECA 46.0 58.9 36.8 
I 6. 39.17810 96.91929 OHC 49.9 71.0 21.8 I 68. 30.15169 96.88520 ECA 45.9 60.0 37.8 
I 7. 38.17770 96.91870 QHC 53.9 68.0 27.9 1 69. 30.15120 96.88480 ECA 4J.9 66.0 37.8 
I 8. 39.17748 96.91820 OHG 47.0 75.9 25.8 1 70. 30.15880 96.88430 ECA 40.8 65.0 38.0 
1 9. 30.17700 96.91770 QHG 40.0 82.0 25.0 1 71. 30.15040 96.88380 ECA 39.0 68.0 37.0 
1 10. 30.17660 96.91720 QHG 37.0 91.0 27.0 1 72. 30.15010 96.88330 ECA 34.8 68.0 J9.8 
1 11. 30 .17620 96.91680 QHG 37.0 89.0 28.0 1 73. 30.14930 96.88240 ECA 34.0 71.0 41.0 
I 12. 30.17550 96.91589 QHG 37.0 95.0 28.0 1 74. 30.14909 96.88190 ECA 31.0 69.0 44.0 
1 13. 30.17510 96.91530 QHC 41.0 111.9 27.0 1 75. 30.14860 96.88140 ECA 30.0 77.0 44.0 
I 14. 30.17470 96.91490 QHG 43.0 89.0 28.0 1 76. 30.14820 96.88998 ECA 29.0 79.0 45.0 
1 is. 30.17440 96.91440 OHG 47.9 83.0 29.0 1 77. 30.14780 96.88050 ECA 26.0 82.0 48.0 
I 16. 30.17400 96.91390 OHG 49.0 81.0 30.0 1 78. 30.14750 96.88900 ECA 28.0 83.0 s0.0 
I 17. 30.17360 96.91340 OHG 50.0 79.0 28.0 1 79. 30.14710 96.87950 ECA 34.0 79.0 52.0 
1 18· 30.17320 96.91290 OHG 49.0 ee.9 26.0 1 80. 30.14630 96.87860 ECA 34.0 79.0 54.0 
1 19. 30.17250 96.91200 OHC 51.0 74.0 26.0 1 81. 30.14608 96.87810 ECA 28.0 96.0 52.0 
1 20. 30.17210 96 .91158 OHG 47.0 76.0 29.0 1 82. 30.14560 96.87760 ECA 33.0 89.0 ss.0 
1 21. 30.17180 96.91100 OHG 44.0 78.0 30.0 1 83. 30.14520 96.87710 ECA J3.0 82."0 59.0 
1 22. 30.17140 96.91868 QHG 43.0 79.0 30.0 1 84. 30.14488 96.87660 ECA 28.0 95.0 57.0 
1 23. 38.17100 96.91810 OHG 39.0 12.0 31.0 1 85. 30.14458 96.87628 ECA 30.0 96.0 55.0 
1 24. 38.17968 96.90968 QHG 42.8 66.0 34.8 1 86. 30.14378 96.87528 ECA 28.e 109.0 s2.a 
I 25. 38.17028 96.90910 QHC 40.0 69.0 36.0 I 87. 30.14338 96.87478 ECA JJ.0 183.0 49.e 
I 26. 30.16958 96.90828 OHG 36.0 71.0 37.0 1 88. 30.14308 96.87438 ECA 39.0 93.0 4(!.8 

1 27. 30.16910 96.90770 OHG 33.0 68.0 37.0 1 89. 30.14268 96.87388 ECA 43.8 89.0 44.e 
I 31. 38.16768 96.90580 QHC 26.0 72.0 34.0 1 90. 30.14220 96.87330 ECA 47.0 90.0 40.0 
I 33. 30.16650 96.90440 OHC 32.0 69.0 34.0 I 91. 30.14189 96.87280 ECA 57.0 76.0 39;0 
I ]4. 30.16610 96.90390 OHG 40.0 59.0 34.0 1 92. 30.14150 96.87230 ECA 53.0 ?~.a 39.0 
I JS. 30.16580 96.90340 OHG 45.0 47.0 35.0 I 93. 30.14070 96.87140 ECA ss.0 72.0 ::is.e 
1 36. 30 .16540 96.90290 OHG 45.0 48.0 35.0 I 94. 30.14040 96.87090 EUB 60.0 7 4.0 J9.0 

1 37. 30.16500 96.90240 QHG 48.0 48.0 35.0 1 95. 30. 14000 96.87048 EUB • 61.0 ?8.0 40.J 

1 38. 30.16460 96.90200 OHG 43.0 44.0 37.0 I 96. 30. 13968 96.87000 EUB 62.8 78.0 43.0 
I 39. 30. 16390 96.90100 QHG 43.0 43.0 36.0 1 97. 30.13928 96.86950 EUB 63.0 78.0 45.0 
1 40. 30.16350 96.90050 QHC 43.0 36.0 36.0 1 98. 30.13890 96.86908 EWB 63.0 88.0 45.0 
I 41. 30.16320 96.90010 OHG 36.0 4!1.0 34.0 1 99. 30.13850 96.86850 El.IB 72.0 93.0 47.0 
1 42. 30.16280 96.89968 OHG 36.0 56.0 32.0 1 100. 30:13810 96.86800 El.IB 73.0 91.0 49.0 
I 43. 30.16248 96.89910 OHC 38.0 62.0 30.8 I 101. 30.13770 96.86760 El.IB 77.0 98.0 47.0 

44. 38.16200 96.89868 OHG 35.0 61.0 30.0 1 102. 30.13740 96.86710 EUB 81.0 93.0 47.0 
I 45. 30.16170 96.89818 OHG 42.0 62.0 30.0 1 103. 30.13700 96.86668 EUB 82.0 100.0 4~.0 

1 46. 30.16090 96.89720 OHG 43.0 !i8.0 31.0 I 104. 30 .13660 96.86610 EUB · 83.0 118.0 42.0 
1 47. 38.16050 96.89678 OHC 45.0 61.0 32.0 l 105. 30.13638 96.86570 El.IB 86.8 106.0 42.0 
I 48. 38.16028 96.89620 OHG 48.0 60.0 32.8 I 106. 38.13558 96.86478 El.IB 87.0 102.0 39.0 
1 49. 30.15980 96.89580 OHG 48.0 63.0 33.0 I 107. 30.13518 96.86420 EUB 89.0 10s.e 36.0 
1 50. 30.15940 96.89530 OHG 53.0 58.0 35.8 
1 51. 30.15988 96.89480 QHG 56.0 54.0 32.0 
1 52. 30.15878 96.89430 OHG 51.0 53.0 32.0 
1 SJ. 30.15798 96.89340 OHG 55.0 53.0 31.0 
l 54. Je.15760 96.89298 OHG 54.0 51..0 31.0 
1 ss. 39.1571!9 96.89240 OHG 53.0 46.0 32.9 
1 56. 30.15680 96.89!g& QHG 56.0 35.e 34.0 
1 57. 30.15640 96.89140 QHG 49.0 43.0 34.0 
l 58. Je.15609 96.89190 QHG 52.0 43.0 34.t 
I 59. 30.15530 96.89980 OHG 55.e 44.e 34.0 
1 60. 38.15499 96.88958 OHC 53.0 46.e 35.0 
1 61. Je.15460 96.88910 QHC SJ.8 se.e 33.0 
1 62. 30.15429 116.88868 OHC 56.0 sa.e 34.I 
I 63. 31.1538t 96.888lt QHG 57.0 5s.1 33.0 
1 64. 31.15348 96.88761 QHC 57.e 51.e 34.e 
1 65. 3t.t531t 96.887lt ECA 56.e SJ.I 36.1 
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(' 

l'IEAN VECTOR 

'47.578 71.688 37.928 

COVARIANCE "ATRIX 

198.1'47 38.'473 -7.888 
. 38.'473 3C!'4.J84 63.169 
-7.888". 63.169 65.131 

EIGENVALUES 

347.543 191.394 '48.725 

PRINCIPAL COMPONENTS 

FIRST SECOND THIRD 
8.23383 8.96582 8.11185 
0.95021 -0.2026'4 -9.23674 
8.20598 -0.1616'4 0. 96511 

CORRELATION YITH ORIGINAL EtE"ENTS 

e.30968 e.9'492a 0.055'47 
e.9835'4 -8.15565 -8.09175 
e.'47582 -0.21109 0.83'476 

HISTOGRA" FOR COftPOHEHT 
CELL IJIDTH • t.1ee 

J START H<Jl, ••• H<J+9l 
IU'IBER OF CELLS 181 
THE TOTAL rtUftBER OF POIHTS 1M 

l -5.H •• •• •• •• •• •• •• •• •• •• 11 -4.ee •• •• e. e. e. e. e. ·•· •• e. 
21 -3.ee e. e. •• •• •• •• •• e . •• •• 31 -2.ee e. l. l. e. 1. 3. 3. 4. •• .J. 
41 -1.ee 4. ... ... 6. e. 3. s. 4. s. •• 51 e.ee 2. s. 3. 8. J. 4. 2. 2. •• 4 .• 
61 i.ee •• 4. l. •• 1. 2. l. •• 2. 1. 
71 2.98 1. •• 2. •• 1. •• •• e. e . e·. 
81 3.ee •• •• e. e. •• •• e. •• •• e . 

. 91 ..... •• •• e. •• •• •• •• •• e . ·~ 181 s.ee •• 
HISTOGRM FOR COftPOttEHT 2 
CELL YIDTH • I.Ht 

J START H(J >, ••• H<J+9> 
rtUftBER OF CELLS 111 
TifE TOTAL HU"IER OF POINTS 198 

1 -s.ee •• e. e. •• e. e. •• • • •• • • 11 -4.tt •• •• •• •• •• •• •• • • • • •• 21 -J.te •• •• •• •• •• •• •• ••• • • 1. 
31 -2.ee l. 1. 2. 2. •• 4. 1. 2. •• 2. 
41 -1.98 ... 2. 2. J. 4. s. J. J. 2. J . 
51 •••• ... s . s. J. 2. 6. •• s . 8. s . 
61 1.H •• 1. .1. l. e. 1. •• e. 2. l. 
71 2.ee •• l. l. ! •• l. •• •• •• e. •• 81 J.98 •• •• •• •• •• e • 8. 'I e. •• e. 
91 4.te •• •• •• e. •• e . •• •• e. •• 181 s.ee •• 

f. 
HISTOGRM FOR C~NT 3 
CELL YIDTH • 1.1 .. 

.J START H<J> •••• H<J+9> 
NUPIKR OF CELLS 1•1 
THE TOTAL fUfKR OF POINTS l .. 

l -&.ff •• •• •• •• •• •• •• •• • • •• 11 -4 ... •• •• •• •• •• •• •• •• • • •• 21 -] ... •• •• •• •• •• • • • •• l. 2. 2. 
31 -2.M l. •• e. •• 3. 1. 2. ... 1 • •• 41 -1 ... l. l. J. s. l. 1. 3. 3. s. s. 
St .... s. s. 7. 7. 3. & . 7. e. 4. ... 
61 1.et 2. 2. •• .1. 1. •• 3. . .. 1. •• 71 2.ee •• •• •• 1•· 1. •• •• •• • • . .. 
81 J.ee •• •• •• •• •• •• • • .. ' • • •• 91 ..... •• •• •• •• •• •• •• • • •• • • 

181 s.ee •• 
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6 

• -s 

PC-3 

-'• , I 
-] -2 -I • 

TEXAS QULF COAST 1 DETAILED AREA C 

111.e 
31.S 

39.2 -

Je .. e ,__ 

29.7 -

29.5 
97.1 

• 

T£Sf'DATA Sl:T 

INl.7 116.S 

I I 

+ + 

+ + 

I •• 
' 116. 7 11&.s 

l ~ i 

116.2 

I 

+ 

I 

~· 

96.1 
39.S 

- 39.2 

- lt.9 

- 29.7 

211.s •.. ' 

Plll!!C COl!P &· 51!!SITIYITV 2.tt - 3,lt ""' PlfTS PL9TI1p 
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TEXAS GULF COAST 1 DETAILED AREA C 

91.e 
3e.s 

38 ....... 

29.7 -

29.5 
sn.e 

+ 

TEST DATA SET 

96.7 

I 

+ 

+ 

l 
96.7 

96.5 

+ 

+ 

+ 

I 

96.2 

I 

+ 

+ 

I 
96.2 

96.e 
39.S 

- 38.2 

- 3e.e 

- 29.7 

av.s 
H.8 

PWIHC C0!1' a ID!SITlYlTY l.M - 3,H !Ill PnIS PLOilQ 3 

TEXAS GULF COAST 1 DETAILED AREA C 

111.0 
38.S 

38.8 ,....._ 

20.s 
97 •• 

TEST DATA SET 

96.7 

I 

+ 

+ 

·+ 

I 

96.S 

I 

+ 

+ 

I 

!16.S 

I 

+ 

+ 

I 

96.e 
J0.s 

- 'UL?. 

- Je.e 

- 29.7 

29.s 
llti •• . 

PRlf!C CO!!' 1 !jJ!!SJ_'fJh'IlY 2,ft - 3,ft_ !¥! Pf!TS PLOTTER l 
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.DOES THE USER REQUIRE INSTRUCTIONS TO RUN THIS PROCRA" <VES OR- NO> ? NO 
INPUT DATA FILE TO BE READ F'RO" ? 
Uni t•20 : /A"CCESS•SEQINQU.t,.ODE•ASCII 

Enter new fire .spec.s. Erid with 11n.i<ALT' 
STEXASC.DATI . 

INPUT DATA F'tlE TO HOLD PRINCIPAL CO"PONEHTS ? 
Unat•21 :.tACCESS•SEQINOU.t"ODE•ASCII 

Enter new Cite .specs. End with 11n l<ALT> 
lTEXAS.C. PCI · 

HAVE PC S BEEN CALCULATED F'OR THIS DATA SET BEFORE <YES.NO> ? NO 
INPUT THE FOR"AT OF THE DATA <89 CHARS> ? 
<I~.7X,2F19.S,AS,3F6.1l 
INPUT DATA FILE FOR PC 1 OUTLIERS USED IN THE "AP ? 
Unit•23 :.1ACCESS•SEQIHOU.1"0DE•ASCII 

Enter new file .spec.s. End w1th an l<ALT> 
tTEXASC .PC11 

INPUT DATA FILE FOR PC 2 OUTLIERS USED IN THE "AP ? 
Unit•24 :.1ACCESS•SEQINOU.1,.0DE•ASCII 

Enter new file .spec.s. End with an l<ALTl 
tTEXASC.PC21 

INPUT DATA FILE FOR PC 3 OUTLIERS USED IN THE MAP ? 
Unit•25 :.1ACCESS•SEQINOU.1MODE•ASCII 

Enter new file .specs. End with an l<ALT> 
ITEXASC.PC31 

FILE NA"E HOLDING HEADER I"FOA"ATION ? 
·unit•22 t.tACCESS•SEQIHOU.tPIOOE•ASCII 

Enter new file specs. End with an l<ALT> 
STEXASC.H£DI 

SELECT HISTOGRA" PLOTS, PRINTOUT. OR BOTH 
PLOTS ONLV•+l, BOTH•e, PRIHTOUT ·ONLY•-1 ? e 
INPUT THE LOUER LI,.IT TO 8£ USED IN THE PLOTS ? -5. 
INPUT THE UPPER Ll .. IT TO BE USED IH TH£ PLOTS ? S. 

THE NU,.BER OF CELLS TO ·BE USED IN THE HISTOGRA"S • 181 

CIVE -SPECIAL DATA TITLE FOR "AP ? 
TEXAS GULF COAST DATA 
.HAS HEADER FILE BEEN UR I TTEN C VES, HO > ? YES 
INPUT THE LOUER u .. n SENSITIVITY 
FOR THE OUTLIER "APS ? 2. 
IHPUT THE UPPER Ll"IT SENSITIVITY 
FOR THE OUTLIER "APS ? 3. 
DOES THE USER UISH TO CALCULATE THE 
CORRELATION OR COVARIANCE "ATRIX <CORRE OR COVAR> ? COVAR 
DOES THE USER IJISH TO SORT THE DATA 
ON A FLIGHT LINE BASIS ·(VES OR NO> ? NO 
DOES THE USER IJISH TO SORT ON A GEOLOGICAL BASIS <VES O~ NO> ? NO 
DOES THE USER IJISH TO UISH TO TAKE THE SQUARE ROOTS OF THE DATA ? YES 

. ' ..... ',.·. ~ 
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THIS PROGRAM WAS DESIGNED TO USE THE PLOT10 AND AG2 
GRAPHIC ROUTINES AND A TEKTRONIX 4015-1 TERMINAL 
WITH 4096 ADDRESSABLE POINTS AND A HARD COPY UNIT. 

THE INPUT PARAMETERS NECESSARY TO EXECUTE THE PRINCIPAL 
COMPONENT PROGRAM ARE AS FOLLOWS! 

1> THE NAME OF THE DATA FILE TO BE PROCESSED. 

NOTE 1 THIS DATA FILE MfiY BE IN ANY FORMAT WITH 
THE LATITUDE FIRST , THE LONGITU~E SECOND 
AND THE K,U & T DATA LAST. THE K,U & T DATA 
MAY BE IN ANY ORDER. 

2> THE NAME OF THE FILE WHICH UILL RECEIVE THE MEAN 
UECTOR, THE COUARTANCE MATRIX, THE EIGENVALUES, 
AND THE PRINCIPAL COMPONENT MATRIX. THIS IS NAMED 
XXXXXX.PC BY COHUENTION. 

3> THE PROGRAM WILL NOU ASK IF THE PRINCIPAL 
COMPONEtns llAUE BEEtf CA LC LI LATED BEFORE. IF THE ANSWER 
IS YES THEN THE FILENAME SUPPLIED Ill STEP 2 MUST· 
CORRESPOND TO THE FILENAME USED BEFORE. THIS CAN 
RESULT IN SIGNIFICANT SAVINGS IN TIME DEPENDING 
ON THE SIZF. OF THE DATA SET. 

4> INPUT THE DATA FORMAT. THIS INPUT IS LIMITED TO se 
CHARACTERS AND MUST BEGIN AND END UITH PARENTHESES. 

5) THREE FILENAMES MUST BE ENTERED NEXT. THESE FILES 
WILL RECIEVE TllE DATA USED IN THE MAPS. THE CONUENTION 
FOR NAMING THESE FILES IS1 
XXXXXX.PCl 
XXXXXX.PC2 
XXXXXX.PC3 

6 > THE PROGRAl1 WILL ERASE THE SCREEN AND ASK FOR THE FILENAME 
CONTAINING THE llEADER INFORMATION IF THE HEADER HAS BEEH 
CREATED PREUIOUSLV. IF NOT, THEN NAME THE FILE XXXXXX.HD. 

7> AT THIS POINT THE USER IS ASKED TO SELECT HISTOGRAM 
PLOTS, PRINTOUTS OR BOTH BV INPUTING A C+1> FOR PLOTS 
ONLY, A <0> FOR BOTH, OR A C-1> FOR PRINTOUTS ONLY. 

8 > THE PROGRAM NOW ASKS FOR TllE IHtUMUl'I VALUE TO BE 
USED IN THE HISTOGRAMS. THIS VALUE MAY BE + OR - SO 
LONG AS IT IS LESS THAN THE MAXIMUM VALUE FOR THE 
HI5TOGlrnMS. THIS NUMUER IS INPUT IN FLOATING POINT. 

9> THE MAXIMUM U~LUE FOR THE lilSTOGHAMS IS NOU LOADED. 
THIS NUMBER IS IttPUT IN FLOATING POINT. 

NOTE I THE USER MUST BEAR IN MIND THAT THE DATA PLOTTED IN THE 
HISTOGRAMS IS NOHMALIZED DATA AND THE MIN & MAX 
UALIJES ItiPUT IN STEPS 8 & 9 UILL BE REPRESEIHATIVE 
OF THE STANDARD DEUIATION OF THAT DATA. 

10 > TllE PROGRAM HOU CALCULATES AND PRINTS OUT THE fiUMBER OF 
BENS USED IN THE HISTOGRAMS. THE NUMBER OF BENS UILL NOT 
EXCEED 401, THE BENS UILL REPRESENT .1 SIGMA UNLESS THE 
NUMBER EXCEEDS 401. 

11) THE PROGRAM ASKS FOR A SPECIAL DATA TITLE FOR THE 
MAPS. ANY PERTINENT IMFORMATION ABOUT THE DATA AAY 
BE ENTERED HERE. 

12) THE PROGRAM NOU ASKS IF THE HEADER FILE HAS BEEN 
GErlfRATt;D PREVIOUSLY, IF HIE ANSUER IS VES. THE 
PROGRAM PHOCEEDS'TO STEP 20. IF THE ANSUER IS NO, 
THE PROGkMl UILL PROCEED Wint THE liEXT STEP. 

NOTEI IF TllE ANSWER TO 13 IS YES, THEN PROCEED IJITH IC!l. 
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13 > IT tlOU ASKS FOR TtlE NORTHUEST CORNER LATITUDE 
IN DECIHAL DEGRE~S. . 

14> IT NOLI AS~S FOR THE NORTHUEST CORNER LONGITUDE 
IN DECIMAL DEGREES. 

15> INPUT THE CENTRAL MERIDIAN IN DECI"AL DEGREES. 

16> INPUT THE H-S MAP SIZE IN DECI,,AL DEGREES. 

17 > HIPUT TliE E-U MAP SIZE IH DECI,,AL DEGREES. 

18> I~PUT THE E-U TIC INTERVAL IN DECIMAL DEGREES. 

19 > INPUT TllE N-S TIC INTERVAL IH DECIMAL DEGREES. 

20> INPUT THE TITLE FOR THE l'IAPS (88 CHARACTERS MAX>. 

21 > THE NE>n TWO itlPUTS ARE USED TO SET THE BOUNDS FOR 
OUTLIER 5£LECTION. INPUT TllE PIItUPIUl'I SEtlSETIVITY. 

22> .INPUT MAXIMUM SENSITIUITV. 

NOT~i THESE SENSITIVITIES ARE THE BASIS FOR GENERATING 
THE MAPS OF THE OUTLIERS. THEY PIAY BE ANY HUMBER 
t OR - SO LONG AS THE MAXIMUM VALUE IS·GREATER 
THAN THE MINIMUM VALUE. ALL THE NORMALIZED DATA 
POINTS THAT F~Lt UITHIN THIS RANGE UILL BE PLOTTED. 

23> THE PROGRAM HOU ASKS THE USER TO SELECT EITHER THE 
COVARIANCE MATRIX OR THE CORRELATION MATRIX. THE 
CORRHATION NATRIX IS USED UllEN CALCULATIHG PRINCIPAL 
COMPONENTS OH DATA OF DIFFERENT UIHTS. INPUT <COVAR) 
FOR A COVARIANCE MATRIX OR <CORRE> FOR THE CORRELATION 
MATRIX. 

24> THE PROGRAM HOU ASKS IF THE USER UISHES TO SORT 
TUE DATA ACCORDING TO FLIGHT LINES. A YES OR NO 
AtlSUER IS REQUIRI::D. 

25) IF THE ANSUER TO QUESTION 124 IS YES THEN INPUT 
STARTING FLIGHT LINE HUMBER. 

26) IF THE ANSUER TO QUESTION 124 IS YES THEN INPUT 
ENDING FLIGHT LINE NUMBER. 

27) THE PROGRAM ASKS UHETHER OR.HOT THE USER UISHES 
SORT THE DATA ACCORDING TO A CERTAIN GEOLOGY. A 
OR NO ANSUER IS REQUIRED. 

28) IF THE ANSLIER TO QUESTION 127 IS YES THEN INPUT 
DESIRED GEOLOGIC CODE <FORMAT AS>. 

THE 

THE 

TO 
YES 

THE 

29> THE PROGRA~ NOU ASKS IF THE USER UISHES iO TAKE THE 
SQUARE ROOTS OF THE bATA. TAKING THE SQUARE ROOTS OF 
THE DATA 15 A GOOD FIRST ORDER APPRO~I"ATION OF POISOH 
COUNTING STATISTICS. A YES OR 110 ANSUER JSfREQ.UIRED • 

. 30> AT THIS POINT ALL USER INTERACTION IS COMPLETED. THE 
PROGRAM UILL MAKE PRINTOUTS AND PLOTS AND MAKE COPIES 
OF EACH AUTOMATICALLY. 

. / 
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