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Abstract

GEOSTAT is a menu-driven FORTRAN 77 computer system that
allows spherical semi-variogram modeling and kriging, either at a
point or in a block, on Prime minicomputers. GEOSTAT was
developed for use with coal data, but other data may be used if
they are in the required input format.

Intro tio

Kriging allows the user to obtain an unbiased linear
estimate of minimum variance of a spatially correlated variable.
This menu-driven FORTRAN 77 system, called GEOSTAT, allows semi-
variogram modeling and subsequent kriging either at a point or in
a block on the Prime computers of the National Coal Resources
Data System (NCRDS) in the Branch of Coal Geology (BCG), Geologic
Division (GD), U.S. Geological Survey (USGS). It may be run using
any terminal connected to one of the Prime computers of NCRDS.
GEOSTAT is a sophisticated tool; thus, the user should be
thoroughly familiar with the theory of kriging as explained in
Mining Geostatistics by A.G. Journel and C.J. Huijbregts, 1978

and Geostatistical Ore Reserve Estimation by M. David, 1977. In
addition, the user should also be familiar with the PACER and

GARNET systems of the NCRDS even though GEOSTAT may be used
without this knowledge. The purpose of this document is to
provide the information necessary to use GEOSTAT. This will be
done by providing general system information, detailing input
data requirements, briefly describing each subsystem, and
furnishing a sample run of the system. A later document will be
devoted to the practical aspects of kriging.

General System Information

By using Prime System commands, the user may record an
interactive session. The user would type the following and press
RETURN:

COMO FILENAME

where FILENAME is any name consisting of up to 32 letters or
numbers and periods (.) where the first character is alphabetic.
Generally, throughout this document, the user should press the
RETURN ( or ENTER) key after typing in a command. After the
interactive session is completed, the user may end the COMO
session by typing:

COMO -END.

GEOSTAT records the name of the current input data set
along with the column identifiers for data corresponding to the X
and Y coordinates and variable under analysis. Likewise, the
name, data set type, and number and name of the GEOSTAT step
which creates each data set are recorded. The REVIEW subsystem
can then be used to examine the data set status.



Input Data

GEOSTAT requires all input data to be in the STATPAC
(STATistical PACkage) format used within the USGS. This data
format was developed as a USGS standard for storing geochemical
data that requires qualifying codes to indicate the relative
reliability of the data.

. The major user of GEOSTAT is the BCG which uses the
PACER System of the National Coal Resources Data System (NCRDS)
to store coal information in a non-STATPAC format, and it is
assumed that the user is familiar with PACER.
A computer program exists to convert a PACER LIST data
set to a STATPAC data set; it is called PACR2STP. The PACER
format for an input record to this program follows:

POINTID 1 16 (4A4)
LATITUD 20 9 (I9)
LONGTUD 31 10 (I10)
SURFELV 42 9 (F9.3)
FROMFT 52 8 (F9.3)
TOFT 62 9 (F9.3)
THKFT 72 8 (F9.3)
BED 82 20 (5A4)
KEY 103 8 (I8)

The above record format may be stored in a disk data set that
Pacer can access by use of the .STORED instruction under the LIST
command when the prompt "ENTER THE LIST OF ITEM NAMES" appears.
PACR2STP sums multiple bench thicknesses within a bed within a
drillhole; this accumulated thickness may then be subsequently
kriged. SURFELV, FROMFT, and TOFT are names of variables which
the user prefers to view when kriging on thickness. Although it
does not make sense to perform kriging on these variables, other
variables with the same format and amenable to kriging may be
substituted in their place. Likewise, another variable may be
substituted for THKFT; however, any variable in this place will
be summed just as thicknesses are summed.

A required input to this program is the longitude of
the central meridian, in decimal degrees, of the data being used.
The user may average the beginning and ending longitudes and use
it as the central meridian. Also, the user must exclude headers
from the PACER LIST output file.

A representative PACER session showing how to produce
a PACER LIST data set for input to PACR2STP followed by an
execution of PACR2STP is shown in Appendix A. Note that the
DEFINE command of PACER must be used to convert the FROM, TO, and
THK variables to feet to create the new variables FROMFT, TOFT,
and THKFT. The BED and KEY fields are not processed by PACR2STP.
North and east coordinates in kilometers, based on the UTM
coordinate system are placed on the STATPAC file in place of the
non-processed fields.



Description of the System
The user may start a session in GEOSTAT by typing

GEOSTAT and pressing the RETURN key. The following welcome to the
system will appear:

KKK KAK KKK RAAAKKAKAK KKK KK A KKK KKK A KK KKK KA KA KKK KK KK KK
WELCOME TO THE MAGICAL WORLD OF GEOSTATISTICS
WHERE SEMI-VARIOGRAMS AND KRIGING ARE THE IN THINGS.

X X X

X
X

30K 3K oK K 3K 5K 5K 5K K 5K 3K oK 3K oK 3K ok 3 ok 3K 3K ok 3k oK 5 ok K 3K ok 3K ok 3 ok K ok ok 3K ok 5K oK 3K oK 5K oK ok ok 3 ok 5k ok ok 3K
x*% PAUSE -PLEASE TYPE START AND PRESS ENTER OR RETURN TO
CONTINUE.

After the user performs the above instruction, a menu will
appear:

GEOSTAT SUBSYSTEMS CURRENTLY AVAILABLE:

1) PREPARE STATPAC FILE FOR GEOSTAT SUBSYSTEMS.

2) TRANSFORM STATPAC FILE TO READABLE/EDITABLE FILE.
3) TRANSFORM READABLE/EDITABLE FILE TO STATPAC FILE.
4) CALCULATE BASIC STATISTICS.

5) PLOT A SYMBOL MAP AT THE TERMINAL.

6) CREATE CONTROL FILE OF SEMI-VARIOGRAM PARAMETERS.



7) COMPUTE SEMI-VARIOGRAM.

8) CROSS-VALIDATE SEMI-VARIOGRAM.

9) KRIG A GRID OF POINTS.

10) KRIG A SINGLE POLYGON AS A WHOLE.
li) KRIG MULTIPLE RECTANGULAR BLOCKS WITHIN A POLYGON.

12) TEST FOR NORMALITY OF A VARIABLE.

13) CREATE NEW STATPAC FILE BY SORTING STATPAC FILE.
14) REVIEW STATUS OF INPUT/OUTPUT FILES.

15) EXIT GEOSTAT SYSTEM.

ENTER A NUMBER 1-15 OR CARRIAGE RETURN.

*xxx IF INPUT STATPAC FILE NOT PREVIOUSLY PROCESSED BY
STEP 1, IT IS MANDATORY TO DO IT NOW.

CARRIAGE RETURN WILL CAUSE MENU TO REAPPEAR.

The user must then type in a number from one to fifteen and press
RETURN/ENTER. An actual session using all the subsystems with
representative options appears in Appendix B. If a readable data
set is produced by a subsystem, the data set will appear after
the subsystem execution even though the data set does not print
as the user executes GEOSTAT. This is done to present related
information without having to scramble through this document. The
individual subsystems will now be briefly described.

Prepare STATPAC File for GEOSTAT Subsystems

This subsystem (SS2DPREP) prepares a STATPAC file for
input to the kriging subsystems. It reads a STATPAC file and
sorts it by east coordinate of the hole within the north
coordinate. Subsequently, the records are checked for duplicate
locations, and duplicates are displayed on the terminal. The
duplicates must be resolved and removed from the input file
before the subsystem will produce the proper output. If the input
file has numeric fields with no data, each data field must be
preflagged with a qualifier or the user must tell the system via
interaction what unigue numeric value, such as -999, is used to
indicate missing data in a field. The subsystem will enter a
qualifier of B’ if it sees a unique numeric value such as -999.
This step is necessary to insure that the kriging subsystems do
not use invalid data.



Transform STATPAC File to Readable/Editable File

This subsystem (FILTER) transforms a STATPAC file into
a readable ASCII file that can be edited using the Prime Editor.
Each record requires two lines on the printed page. The first row
of headings applies to the first row of data and the second row
of headings applies to the second row of data per record.
Latitude and longitude may appear both in degrees, minutes, and
seconds and in decimal degrees.

" Iransform Readable/Editable File to STATPAC File

This subsystem (UNFILTER) transforms the readable ASCII
data set created by the subsystem FILTER to a STATPAC file.

Calculate Basic Statistics

This subsystem (BASTAT) calculates the following
statistics for data in a STATPAC data set: minimum, maximum,
mean, and standard deviation. Also, it optionally produces
correlations, histograms, and percentiles for the whole or a
selected portion of the input data set. This subsystem allo's
processing of several data sets without returning to the GEOSTAT
menu. If a statistic can not lggioally be computed, a value of
1.0000E+35, which means 1 x 10%%, will appear.

Plot a Symbol Map at the Terminal

This subsystem (MAPPLT) plots a scatter diagram which,
with the assist of a table, shows the range of the variable under
analysis for each sample location. Optionally, the user may also
create a supplementary plot which shows the number of samples per
location. The user may provide the boundaries in kilometers or
accept default boundaries. The range of the sample variable is
divided into ten equal classes where the symbols 0-9 are used to
represent these ten classes. If more than one sample occurs per
location, the symbol for the class representing the mean of the
samples is plotted. The user must furnish the direction in which
the sample location cooordinates increase: east or west, north or
south.

Create Control File of Semi-Variogram FParameters

This subsystem (SS2DVCTL) requires the user to furnish
the name for the control file, a title for the empirical semi-
variogram, the class interval which is used to group distances in
kilometers between holes, and the direction and the window for
the semi-variogram. The subsystem allows 20 class intervals for
grouping distances; thus, the range to be covered by the class
intervals should be no more than 20 times the class interval
chosen. The choice of a class interval is generally arrived at by
trial and error. This will be better understood after performing
this step and step 7 several times.



Compute Semi-Variogram

This subsystem (SS2DGAMH) computes an empirical semi-
variogram. Input to this subsystem is the STATPAC output file
produced by subsystem SS2DPREP. The user must also furnish the
name of the control file created by the subsystem SS2DVCTL, and
supply a name for the readable semi-variogram output file. The
output file provides a listing of the answers the user furnished
to create the control file; the number of samples, the mean, the
variance, and the standard deviation of the data being kriged;
and a table and graphic representation of the empirical spherical
semi-variogram created which contains the number of pairs, the
gamma value (semi-variogram value) and average distance for each
distance grouping.

Cross-Validate Semi-Variogram

This subsystem (SS2DXVAL) is a two-dimensional point
kriging system that performs cross-validation on the theoretical
spherical semi-variogram the user derives from the empirical
semi-variogram computed by subsystem SS2DGAMH. There are three
methods to accomplish cross-validation. One, the value for each
hole is suppressed and is estimated using values for all other
holes. Two, values for odd-numbered holes are estimated by using
the values at even-numbered holes. Three, the rows (or records)
from the specified row number to the last row in the input
STATPAC data set are estimated using data from the first row of
the file to the row just before the specified row number. This
last option may be used in predicting the values of hypothetical
data points which have not been sampled.

Input files to this subsystem are the STATPAC file
created by the subsystem SSZDPREP, and the control file created
by the subsystem SS2DVCTL. The user must have decided on the
nugget, C, and A values for the empirical semi-variogram computed
by subsystem SS2DGAMH and supply them to this subsystem. Also,
the user must decide the maximum distance in kilometers from
points to be kriged for a hole to be included for kriging (a
circular neighborhood), and the maximum number of holes to be
used within the circular neighborhood.

A character (readable) file and a STATPAC file will be
created. The STATPAC file contains the same tabular data which
apears in the character file. The tabular data in both files
contain the hole number, X and Y UTM cooordinates in kilometers,
the value of the variable (assay or Z value) being kriged, the
kriged value, the kriging error, and the kriging standard
deviation. The character file, in addition, contains the
information provided by the user; the kriged average error, the
root mean square error, and the reduced mean square error. The
STATPAC file can be analyzed by using the STATPAC statistical
subsystems included in GEOSTAT. The output at the terminal
consists of the kriged average error, kriged root mean square
error, and the kriged reduced mean square error in addition to
understandable messages.



Krig a Grid of Points

This subsystem (SS2DGRID) is a two-dimensional kriging
system which will krig a grid of points specified by the user.
Optionally, it will also produce GARNET grid data sets for the
kriged value and the kriging variance. The input data set 1is the
one created by the subsystem SSZDPREP. At the terminal, the user
must supply the nugget, the C value, and the A value of the
empirical semi-variogram computed by the subsystem SS2DGAMH; the
maximum distance in kilometers from a grid point for a drillhole
to be included for kriging; the maximum number of holes to be
used within a circular neighborhood of the grid point; the number
of points in each direction to form the grid; the distance in
kilometers between grid points in each direction; the column
numbers, which are given in a prompt by thils -ubsystem, for the
north coordinate, the east cooordinate, and the value to be
kriged; the northing and the easting of the southwest corner of
the grid; and the file names for input and output. Also, if the
user wishes to produce GARNET grid data sets for the kriged value
and kriging variance, the central meridian for the data must be
furnished. The user may average the beginning and ending
longitudes and use it as the central meridian.

The outputs on the terminal are understandable
messages. A character (readable) disk file and a STATPAC disk
file are always created when the subsystem successfully runs.
Each of these files contain X and Y coordinates in kilometers in
the UTM system, the kriged value, and the kriged variance for
each point on the grid. When there are not enough points within
the search radius to obtain a kriged value at a grid point, a
value of zero is assigned as the kriged value and to the kriging
variance. The character file also contains answers that the user
provided when executing this subsystem as well as headings for
the tabular data. Optional outputs are two GARNET (.GRD) files
which are readable by the user familiar with GARNET. The user may
employ GARNET to transform these files into contours of the
kriged value and the kriging variance. As was mentioned earlier,
it is assumed that the user is familiar with GARNET.

Krig a Single Polvgon As a Whole

This subsystem (SS2DBLOK) is a two-dimensional kriging
system which computes kriged mean value and the kriging variance
over a polygon. One of three inputs is the data set created by
the subsystem SS2DPREP (step 1). The corners or nodes of the
polygon must also be provided. If the sides of the polygon are
parallel to the coordinate axes, the corners of the polygon must
be entered at the terminal. Otherwise, the corners may be entered
at the terminal or from a disk file. If a disk file is used, the
format should be as follows:



Yqi,X
1°21
Y2,X2

Y. Xy

In all cases, data must be entered in a clockwise direction with
the northing, the y value, specified first in each pair of
coordinates. At the terminal, the user must supply the nugget,
the C value, and the A value of the empirical semi-variogram
computed by the subsystem SS2DGAMH; the maximum distance in
kilometers from the center of a the polygon for a drillhole to be
included for kriging; the maximum number of holes to be used
within a circular neighborhood of the center of the polygon; the
number of grid points in the north and east directions; the
column numbers, which are given in a prompt by this subsystem,
for the north coordinate, the east coordinate, and the variable
to be kriged; and the data set names for the input and output.
The outputs on the terminal are understandable messages. A
character (readable) disk data set is always created when the
system successfully executes. This file contains, in addition to
answers provided by the user, the area of the polygon, the number
of holes read from the input file, the block variance, the number
of grid points used, the number of holes used in kriging, the X
and Y coordinates of the center of the polygon, the kriging mean
for the polygon, the kriging variance, and a table showing hole
number, north coordinate, east coordinate, sample value, and
kriging weight for each drill hole.

Kriging Multiple Rectangular Blocks Within a Polysgon

This subsystem (MULTBLK) is a two-dimensional kriging
system which computes the kriging mean and the kriging variance
for user-defined rectangular blocks within a polygon. One of the
inputs is the data set created by the subsystem SS2DPREP.

At the terminal, the user must supply the names of the
input and output files; a description of the equal-sized
rectangles within the polygon; the nugget, C value, and A value
of the empirical semi-variogram computed by the subsystem
SS2DGAMH; the maximum distance from the center of a rectangle for
a drill hole to be included for kriging; the maximum number of
holes to be used within a circular neighborhood of the center of
a rectangle; and the column numbers, which are given in a prompt
by the subsystem, for the north coordinate, the east coordinate,
and the variable to be kriged.

Other inputs are the corners or nodes of the
encompassing polygon. If the sides of the polygon are parallel to
the coordinate axes, the corners of the polygon must be entered
at the terminal. Otherwise, the corners may be entered at the
terminal or from a disk file. If a disk file is used, the format
should be as follows:



Yqy,X
1°31
Y2) Xz

Y, X,

In all .cases, the data must be entered in a clockwise direction
with the northing specified first in each pair of coordinates.

The outputs on the terminal are understandable
messages. A character (readable) data set is always created when
the subsystem successfully runs. This file contains, in addition
to answers provided by the user, the area of the polygon, the
block variance, the number of holes read from the input file, the
average kriged value of the variable under study, and a table
giving the coordinates of the center of each rectangle, the
kriging mean and the kriging variance for each rectangle.

Test for Normality of a Variable

This subsystem (NORCHI) performs a Chi-Square test for
normality of a STATPAC variable. The user is required to specify
only the column number, which the subsystem provides for all
variables via a prompt, of the variable to be tested, and whether
the data are to be logarithmically transformed before testing.
The output provides summary statistics including mean, variance,
standard deviation, skewness, kurtosis, maximum value, minimum
value, and range. Also, class intervals for the tested variable
with observed and theoretical frequencies are provided. In
conclusion, the chi-square value, the degrees of freedom, and the
probability level are listed. In making use of this subsysten,
keep in mind that the variable being analyzed by kriging is
spatially correlated.

Create New STATPAC File by Sorting STATPAC File

This subsystem (STPSORT) sorts a STATPAC data set by
primary row identification, by secondary row identification, or
by one, two, or three STATPAC variables. If a sort on a STATPAC
variable is requested, the user may specify ascending or
descending order and whether the absolute value of the variable
should be used. The subsystem will currently deal with a file of
3000 rows and 100 columns. The user is required to supply the
name of the input and output files as well as the answers to the
prompts concerning how the file should be sorted.

Review Status of Input/Output Files

This program (REVIEW) will list the current input data
set and all output data sets. For the input, it will give the
column number for the north and east coordinates and the variable
being analyzed. It will list the name and type of each output
data set as well as that subsystem created it.



This option will allow the user to exit the GEOSTAT
System and return to normal use of the Prime computer.
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APPENDIX A

Representative PACER Session Showing How to Produce a PACER LIST

Data Set for Input to PACR2STP

OK PACER

S AL 2E s s st Rttt a2t X2 222
*

PACER

¥ % 4 » *

*
*
* Program to Analyze Coal Energy Resources
*
*

L3222 22222222232t 222 R 3222222232232 23R L LR R
Welcome to the NCRDS Data Retrieval System.

"Loading program...

Do you want BRIEF MODE [default: YES1? Y

ENTER A NAME OR A NUMBER FOR THE DESIRED DATA BASE.
= USCOAL

= USALYT

= USPEAT

= USCHEM

= USGEOL
BMALYT

= USTRAY

= WRKSTRAT
- BMRESBAS
= USPET

= ICHEM
WHICH? 7

S OVENOUVIITULWN=
]

—d b

DO YOU WISH TO SEE THE LIST OF MASTER FILE NAMES? N
P> COND

ENTER YOUR SEARCH CRITERIA,
A. BED EQ CIETZ

B. LITH EQ COAL

C.

P> LOGIC

12



ENTER YOUR LOGIC.
A.AND.B

P> SEARCH
jHHAT IS THZ NAME OF THE FILE TO BE SEARCHED? SCLOGS
WHAT IS YOUR OUTPUT FILE NAME? LEWSC

- SEARCH IN PROGRESS. PLEASE STANDBY...

ALL 112 RECORDS OF SCLOGS SEARCHED.

8 RECORDS FOUND WHICH SATISFY THE REQUEST.

THEY HAVE BEEN STORED IN LEWSC.
DO YOU WANT TO SEARCH ANOTHER INPUT FILE? N

P> DEFINE

ENTER LIST OF NEW VARIABLE DEFINITIONS.
1. FROMFT = FRCM/12.

2. TOGFT = YG/12.

3. THKFT = THK/12.

‘.

P> LIST
WHAT IS THE NAME OF THE FILE YOU WANT TO LIST? LEWSC
HOW MANY LINES DO YOU WISH TC PRINT/PAGE? 60

PRESS <RETURN> TO CONTINUE, <A> AND <RETURN> TO ABORT,
SELECT C, F, OR R. F

OUTPUT TO DISK? Y

DISK FILE NAME? LEWSCD

DO YOU WISH HEADINGS OUTPUTTED TO THE DISK FILE? N

13



ENTER THE LIST OF ITEM NAMES.
1. POINTID 1 16 (4A4)
2« LATITUD 20 9 (I
3« LONGTUD 31 10 (I10)
4. SURFELV 42 9 (F9.3)
5. FROMFT 52 9 (F9.3)
6. TOFYT 62 9 (F9.3)

7« THKFT 72 9 (F9.3)
8. BED 82 29 (5A4)

9. KEY 103 8 (I®)

10.

LISTING IN PROGRESS...

P> QUIT

THE FOLLOWING FILES HAVE BEEN ACCESSED
OR CREATED DURING THIS SESSION:

1 LEWSC

2 LEWSCD
USE PRIME”"S DELETE COMMAND TO DELETE
ANY UNWANTED FILES.

**xx STOP PACER

Execution of PACR2STP Which Converts a PACER LIST Data Set to a

STATPAC Data Set

OK PACRZSTP

THIS PROGRAM QUALIFIES ALL ZERO VALUES W€ITH A "g”
WHAT IS NAME OF PACER INPJT FILE 7:
LEWSCD
GIVE & NAME FOR THE STATPAC OQUTPUT FILE :
LEWSTP
WHAT IS THE LONGITUDE OF THE CENTRAL MERIDIAN
IN DECIMAL DEGREES ?:
107.
THE STATPAC FILE HAS B3EEN WRITTEN
THE FILE ID IS ALL BEDS N = 3 M= 8
RUN STATPAC FILZ THROUSH PROGRAM TO PREPAREZ STATPAC FILE
FOR KRIGIN3 TO FIND ANY DUPLICATED POSITIONS.
*xkk STOP NORMAL zZND QOF PROGRAM

14



APPENDIX B

Actual Session Using All the Subsystems of GEOSTAT System

OK GEOSTAT

Kk kKRR Rk Ak kkkkkkkkk kR k kkkkkkhkhkkkkk ke kkkkkkkkk k%
WELZOME TO THE THE MAGICAL WORLD OF GEJSTATISTILS

WHERE SEMI-VARIOGRAMS AND KRIGING ARE THE IN THINGS.

X X X

Ak khkkkkk kAR Rk kk kR ANk Rk kR kA A AR ARk kk ke k kA kokk k kk & & &
*k%kx PAUSE -PLEASE TYPE START AND PRESS ENTER OR RETURN TO CONTINUE.

OK START

KRISING STEPS CURRENTLY AVAILABLE:

1) PREPARE STATPAC FILE FOR KRIGINSG PROGRAMS,.

2) TRANSFORM STATPAC FILE TO READABLE/EDITABLE =ILE.
3) TRANSFORM READA3SLE/:ZDITABLE FILE TO STATPAC FILE,
4) CALCULATE BASIC STATISTICS.

5) PLOT A SYMBOL MAP AT THE T:ZRMINAL.

5) CREATE TONTROL FILZ JOF SEMI-VARIDGRAM PARAMETERS.
7) TOMPUTE SEMI-VARIOGRAM.

8) ZROSS-VALIDATE SEMI-VARIOGRAM.

9) <RI5 A SRID OF POINTS.

10) KRIG A SINGLE POLYSON AS A WHOLE.

11) KRIG MJLTIPLE RECTANGULAR BLOCKS WJITHIN A PCLYS3ON.
12) TEST FOR NORMALITY OF A VARIABLE,
13) CREATE NEW STATPAC FILE BY SORTINS STATPAC FILE.
14) REVIEW STATUS JF INPUT/OUTPUT FILES.

15) EXIT KRIGING SYSTEM,

ENTZR A NUMBER 1-15 OR CARRIAGE RETURN.

*x*xx& IF IN2UT STATPAC FILE NOT PREVIDJUSLY PROCESSED BY
STE? 1, IT IS MANDATORY TO DO IT NOW.

CARRIAGE RITURN WILL CAUSE MENU TO REAPPEAR.,

1
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WHAT IS THE NAME OF THZ STATPAC INPUT FILE - 32 CHARACTERS OR LESS?
CLARKFE.ST?

GIVE A NAME FOR THE STATPAC JUTPUT FILE - 32 CHARACTERS OJR LZSS:
CLARKFE.PR
|
; STATPAC INPUT FILE IS : CLARKFE.STP ; COLUMN ID”S ARE:

1) X-COOR £)Y-C00K 3)% Fe

[

ENTER STATPAC FILE DESCRIPTORS

WAAT IS COLUMN NUMBER OF NORTH COORDINATE
2
WHAAT IS CZOLUMN NUMBER OF EZAST COORDINATE?
1
DO ANY ROWS OF THE STATPAC FILE HAVE MISSING JATA?
ANSWER YES OR NO:
NO

N34 READING STATPAC INPUT FILE

NUM3ER OF RECORDS PROCESSED = 50
NOWN SEARCHING FOR DUPLICATES

RECORD OF DUPLICATED COORDINATES IN FILE CLARKFE.ST?

PRIMARY-IJ ROA-NUMBER MATCHES PRIMARY-ID ROW-NUM3ER
NO DUPLICATED LOCATIONS WERE FOUND

NIA WRITING STATPAC OJTPUT FILE

NUM3ER DOF REZCORDS PROCESSED = 50

T4Z PREPROCESSED STAT2AL FILE HAS BEEZN WRITTEN
T4z STATPAC INPUT FILE WAS CLARKFELSTP

T4 STATPAC OUTPUT FILE IS CLARKFE.PR

NORMAL END OF PROGRAM

KRISING STZPS CURRENTLY AVAILABLE:

1) PREPARE STATPAC FILE FOR KRIGING PROGRAMS.

2) TRANSFORM STATPAC FILE TO READABLE/EDITABLE FILE.
3) TRANSFORM READABLE/=DITA3LE FILE 7O STATPAC FILE.
4) TALCULATE BASIC STATISTICS.

5) 2LOT A SYM30JL MAP AT THE TZRMINAL.

5) CREATE CONTRCZL FILE JOF SEMI-VARIOGRAM PARAMETZRS.
7) COMPUTE SEMI-VARIOQGRAM,

3) ZROSS-VALIDATE SEMI-VARIOGRAM,

3) KRIG A GRID OF POINTS.

10) KRIG A SINGLE POLYGON AS A WHOLE.

11) KRIG MJLTIPLE RECTANGULAR BLOCKS WITHIN A POLYSON.
12) TEST FOR NORMALITY OF A VARIABLE.

13) CREATE NEW STATPAC FILZ B8Y SORTINS S5TATPAC FIL
14) REVIEW STATUS OF INPUT/OUTPUT FILES.

15) EXIT KRIGING SYSTEM,.

(A1)

16



ENTER A NUMBER 1-15 OR CARRIAGE RETURN.

kxx% IF INPUT STATPAC FILE NOT PREVIOUSLY PROCESSED BY

STEP 1, IT IS MANDATORY TO DO IT NOW.
CARRIAGE RETURN WILL CAUSE MENU TO REAPPEAR.
2

ENTER THE NAME OF STATPAC INPUT FILE:

| CLARKFE.STP

N = 50 M o= 3

X=-COJR Y-CJ0R % Fe

DO YOU WANT TO CONTINUE? Y/N:
Y
ENTER A NAME FOR THE PRINTER FILE:
CLARKFEW.FI
GIVE NUMBERS OF FIRST AND
1,52
50 ROWS WILL B8E WRITTEN
sescsseess READING

NUMBER OF REZCORDS WRITTEN =
TYPE PRINTER FILE CLARKFE.FI

LAST ROWS T3 BE TYPED

ON THE DJUTPUT FILE.
DATA
= 53

NORMAL END OF FILTER ROJUTINE.

Contents of Data Set CLARKFE.FI:

17

N = 50 Moo= 3
PRIM ID  SEC ID LAT(DMS) LONCDMS)
3 X=COJR Y-COOR . % Fe
| HOLE 1 0 0 ROW
; 0.203030 173.000200 34.300003
HOLE 2 0 0 ROW
10.000020 43.000300 35,500009
HOLE 3 ) 0 ROW
15.0000290 135.0C0000 28.599998
HOLE 4 0 0 ROW
55.200020 145.063200 23.599978
HOLE 5 ) i) ROW
125.2390020 23.0062200 41.520000
HOLE 6 0 0 ROW
175.200020 52.003900 36.800323
HOLE 7 0 0 ROW
120.000020 182.002200 33.400001
HOLE 3 ) 0 ROW
150.200020 175.000390 36.209930
HOLE 9 0 0 ROW
240.200020 185.002200 30.200321
HILE 10 0 0 ROW
250.20002C 115.000200 33.199997
HOLE 11 ) 0 ROW
235.300020 15.002200 33.699997

(XX/XXX):
NO: 1
NO: 2
NO: 3
NO: 4
NO: 5
NO: 5
NOD: 7
ND: 8
NO: 9
ND: 10
NO: 11



HO_E 12
355.3000J0
HOLE 13
285.020002J0
HOLE 14
345.000000
HOLE 15
334.999999
HOLE 16
325.000020
HIOLE 17
350.300030
HOLE 18
270.000020
HOLE 19
10.J300020
HOLE 20
35.000020
HOLE 21
50.0000020
HOLE 22
230.000020
HOLE 23
430.200920
HOLE 24
357.999939
HOLE 25
334.999999
HOLE 2%
5.200030
HOLE 27
20.200020
HI.E 23
25.000020
HOLE 29
50.300020
HOLE 30
155.200020
HOLE 31
145.2000030
HOLE 32
139.2000290
HOLE 33
175.00230230
HOLE 34
220.2000230
HO.Z 35
2)5.2J000230
HOLE 36
255.2000230
HOLE 37
330.0000239
HOLE 38
325.2000030
HO.E 39
310.90900230

$3.000000
110.003200
115.000300
173.003200
195.000000
235.000000
227.9999%7
390.000009
379.999999
272.003209
28J.000300
354999999
334.999999
31J3.003300
175.06023200
135.002392903
155.00902300
42.000000
15.0023380
125.000309
185.0002300
185.0002300
93.002200
0.0033C0
65.003300
65.003380
125.003309

150.900330

34.300003
35.3009223
31.0C00000
27.400001
33.900001
37.599798

39.900001

0
Q
0
0
0
0
0

0

27.200031
0

34.199997
30.200021
30.400001
39.900301
40.000000
40.599998
33.200001
32.530020
2%9.599998
30.599998
40.400021

30.099798
35.300333
41.400301

03239

o
wi

8.

42.099953

24,400001

31.57995%8

0
0
0
0
0
0
0
0
0

0

0
0

<

0
0
4

0

ROW

RIW

ROW

ROW

ROW

RIW

ROW

ROW

ROW

ROW

ROW

ROW

ROW

ROW

RIW

ROW

RIW

RIW

ROW

ROW !

ROW

ROW

ROW

ROW

RO#

ROwW

ROW

NO:

NO:

ND:

ND:

NO:

NO:

ND:

NO:

NO:

NO:

NOD:

NO:

NO:

ND:

NC:

ND:
NO:
NO:

ND:

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
27
33
31

32



HOLE 40 ROW
385.0000230 165.003300 29.730001

HOLE 41 RIW
325.000020 222.0032300 37.800933

HOLE 42 ROW
375.0000230 215.003200 29.799939

HOLE 43 ROW
230.000020 229.999999 37.4002201

HOLE 44 ROW
55.300030 375.000000 £7.400001

HOLE 45 ROW
245.000020 395.000000 36.500020

HOLE &6 ROW
165.000020 354.9999799 4C0.200023

HOLE 47 ROW
270.300030 285.003300 32.300001

HOLE 43 ROW
365.000020 343.002000 40.000000C

HOLE 49 ROW
330.000020 320.009000 44.099998

HOLE 50 ROW
330.000020 299.000000 41.400001

49

42
43
L4
45
46
47
43
49

50

KRISINS STEPS CURRENTLY AVAILABLE:

1) PREPARE STATPAC FILE FOR KRIGING PROGRAMS.

2) TRANSFORM STATPAC FILE TO REAJABLZ/EDITABLE FILE.
3) TRANSFORM READASLE/EDITABLE FILE TO STATPAC FILE.
- 4) TALZULATE SASIC STATISTICS.

5) PLOT A SYMBOL MAP AT THE TERMINAL.

6) TREATE CIONTROL FILE OF SEtMI-VARIOGRAM PARAMETERS.
7) COMPUTEZ SEMI-VARIOGRAM.

8) CROSS-VALIDATE SEMI-VARIOGRAM,.

$) KRIG 4 SRID OF POINTS.

10) KRIG A SINGLE POLYGON AS A WHOLE.

11) KRIG MJLTIPLE RECTANGULAR BLOCKS WITHIN A POLYGON.
12) TEST FOR NORMALITY OJF A VARIABLE.

13) CRZATE NEW STATPAC FILE BY SORTIMG STATPAC FILE,
14) REVIEW STATUS JF INPUT/OQUTPUT FILZS.

15) EXIT KRIGINS SYSTEM.

ENTER A NUMBER 1-15 OR CARRIAGE RETURN.

*%%x IE INPUT STATPAC FILE NOT PREVIOJUSLY PROCESSED 3Y
STE? 1, IT IS MANDATORY TO DO IT NOW.

CARRIAGE RZITURN WILL CAJSZ MENU TO REAPPEAR,

3

ENTER THAE FILTER JUTPUT FIL=Z:
CLARKFEZWFI

ENTZR A NAME FOR THE STATPAC OUTPUT
CLARKFELUN

READING DATA..aws

il
[
-
m
.

19



NUM3IER OF RECORDS ARITTEN = 53

STATPAC FILE = CLARKFE.UN HAS BEEN WRITTEN

¢ Id= ABCDEFG N= 50 M= 3
NORMAL END OF EDIT TO STATPAC ROUTINE.

KRISGING STZPS CURRENTLY AVAILASBLE:

1) PREPARE STATPAC FILE FOR KRIGING PROGRAMS.

2) TRANSFORM STATPAC FILE TO READABLES/EDITABSLE FILE.
3) TRANSFORM READABLE/EDITABLE FILE TO STATPAC FILE.
4) TALCULATE BASIC STATISTICS.

5) PLOT A SYMBOL MAP AT THE TERMINAL.

4) CZREATE CONTROL FILE OF SEMI-VARIOGRAM PARAMETERS.
7) TOMPUTE SEMI-VARIOGRAM,

83) ZROSS-VALIDATE SEMI-VARIOGRAM,

?) XRIG A 5RID OF POINTS.

10) KRIG A SINGLE POLYGON AS A WHOLE.

11) KRIG MJLTIPLE RECTANGULAR BLOCKS WITHIN 4 POLYGON.
12) TEST FIR NORMALITY JF A VARIABLE.

13) CREATE NEW STATPAC FILE BY SORTING STATPAC FILE.
14) REVIEW STATUS OF INPUT/QUTPUT FILES.

15) EXIT KRIGING SYSTEM.

ENTER A NUMBER 1-15 OR CARRIAGE RETURN.

*%xk JF INPUT STATPAC FILZ NOT PREVIOUSLY PROCESSED 3Y
STE? 1, IT IS MANDATORY TO DO IV NOwW.

CARRIAGE RETURN WILL CAUSE MENU TO REAPPEAR,
A
ENTER INPUJT STATPAC FILZT NAME =
CLARKFE.PR
NO QF ROWS =
NO OF COLJMNS=

50
3

D0 YOU WANT SELECTED ROWS ?
N

DO YOJU WANT SELECTED COLUMNS ?
N

WHAAT 00 YJU WANT INCLUDED IN BASIC STATISTICS ?
T=-ONLY UNQUALIFTIED DATA
2=ONLY QUALIFIZD DATA
3-4LL DATACISNORING QUALIFYING COJES)
TY2z 1, 2, OR 3 :
3
READING DATA,..
RECIRDS READ = 53

20



VAR
1 X-COOR
2 Y-COOR
3 X Fe

00 YOJ WANT 71O

Y

CORRELATIINS -

1

COLUMN

MINIMUM
0.002e-01
3.3023e-01
2.44JE+O1

SEE

2 3

1T 1.00 0.11 0.39

2 J.11 1

.00 C.15

3 0.30 0.15 1.30

D) YOU WANT HISTOGRAMS FOR ANY SELSCTED COLUMNS 7

Y

ENTER COL NO.

3

DO YOU WANT TO ENTER LWAR LIMIT &
IF NOT THE

THE

MAXIMUM

UNIVARIATE

CORRELATIONS 7

COMPUTE THE HISTOGRAM,.

NO

RZAJING DATA...

AISTOSRAM FOR COL NO.

LIMIT

N

L
2.44JE+D1-
2.69JE+01~-
2.94JE+01-
3.190E+01-
3.44JE+21-
3.67JE+01-
3.94JE+21-
4.190E+D01~-

3

3

DO YOJ WANT
N

00 YOJ WANT
Y

- UPPER

2.673E+31
2.940E+31
3.192E+D1
3.440E+01
3.693E+01
3.9402+01
4.190z+01
4.440E+01

3%

mo
W

_ D
QO=INNW~NOOLOO >0 0O D w

—

CUM
FRQ

17
27
24
37
49
59
53

50

Fe )

0
A
X

0
0
1
7

no - N —
QN PO~ 00NN OO
s 8 o 9 8 & ¢ 3 & 9 0
GO OLOOL
QOO OWNW N

-

ANOTHER HISTOGRAM ?

PERCENTILES

ME AN

cuM
FRQ

WO W AW &N O
* » - a 0 L[] . . [ ]
VO OOOOOO0OLOUO O

STATISTICS

COMPUTED USING ORIGINAL 24aTA

FOR WHICH HISTOSRAM IS DESIRED =

CLASS INTERVAL FOR THIS
MINIMUM VALUE FOR THIS COL AND STURGES®

=0R SELECTZD 2AT4A ?

21

DEVIATION
4.000E+22 2.119E+02 1.2728E+02
3.7502+02 1.3575+02 1.1218E+02
4.410E+01 3.449E+01 4.7704E+00

CLASS
MIDPOINT

2.5555401
2.3158+01
3.J55E+01
315£+01
5652+01
315e+01
J6
3

VALID 8B
50 0
50 0
50 0

ocooor

coL?

oo Z

RULE WILL BE USED TO

DISTRI3JTION

X

XXX
XXX XX
XXXXX

XXXX
XX
XXXXXX
X



varR I3 2543 $3.0 7540 80.2 85.2 9J.0 35.0
X=C00R 1111111 226.6667 331.6657 3403.02330 35J3.30C00 366.5667 3%6.66567
Y-COOR 100.7444 179.0667 263.3333 332.8333 329.1667 355.500) 381.8333
4 Fe 30.497% 34.,343% 28,9561 39.5033 40.03536 40.6853 41.342)
DO YOU WANT ANOTHER SET OF COMPUTATIONS ?

z v
DJ YOJ WANT TO PRJICESS DATA FROM ANOTHER FILE ?

N

KRISINS STZPS CURRENTLY AVAILASLE:

1) PREPARE STATPAC FILE FQOR KRIGING PRIGRAMS.

2) TRANSFORM STATPAC FILEZ TO READABLE/EZDITA3LE FILE.

3) TRANSFORM READABLE/EZOJITABLE FILE TO STATPAC FILE

4) CTALCULATE BASIC STATISTICS.

5) PLOT A SYM30L MAP AT THE TERMINAL.
CREATE CONTROL FILE JF SEMI-VARIDGRAM PARAMETERS.
COMPUTE SEMI-VARIOGRAM,
CROSS-VALIDATE SEMI-VARIOGRAM.
KRIS A SRID OF POINTS.
KRIG A SINGLE POLYSON AS A WHOLE.
KRIG MJLTIPLE RECTANGULAR 3LOCKS
TEST FOR NORMALITY JOF A VARIASBLE.
CREATE NEW STATPAC FILE BY SORTING STATPAC FILE.
REVIEW STATUS OF INPUT/JUTPUT FILES.
EXIT KRIGING SYSTEM.

AITHIN A POLYGSON.

ENTEZR A& NUMBER 1-15 0OR Ca
*xkx IF INPUT STATPAC FIL
STzZP 1, IT IS MANDATORY T
CARRIAGE RETURN WILL CAUSE
5

THE PLOTTZD MAP WILL 3% ON PLOTFILES
ENTER NAME OF STATPAC INPUT LE:
CLARKFE.PR

N= 50
M= 3
X-COOR

RIASEZ RETURN.

NOT PREVIOUSLY PROCESSED
30 IT NIW.

MZINU 7D REAPPEAR.

3Y

-
LAY
9
FI

Y-CO0R % Fe

WHICH VARIABLe IS BEING MAPPZOI? -
:w%ICH VARIAEBLE IS THE £AST-WEST CODORCINATE
DJ=S THIS COORJDINATE INCREASE TO
1HﬂICH VARTIABLE IS THE NORTH-SOUTH
2D’JES THIS COORDINATE
103 YOJ WANT T3 1) SEZLEIT THZ
2) ACCEPT DeFAULT BOUNDARIES?
)AﬁswER 1 JdRrR 2:

-

GIVE NUM3ER:

7:

THE 14EAST OR 2.WEST

COORDINATZ 7:

INCREASS TO THE T.NORTH OR 2.SCUTH

M&P 3QUNJARIES, OR

22

- TYPE 1 OR 2:

TY?Z 1 OR 2:

99.2
413.3333
428.1567

44.1200



ANJDTHER MAP ?2:
N

D0 YOU WANT A MA® SHOWING THE NUMBER OF SAMPLES PER CELL ?:
Y

MAPPLY - TYPE OUT PLOTFILZ ON PRINTER
NORMAL END OF PROGRAM

Zontents of Data Set PLOTFILE:

NORTH
MINIMUM X-COOR MAXIMUM X-COOR
MAXIMUM Y=COOR
XXXKXXXXKXXXKXXXXKXXRX XXX XXX XXX KXY XXX XXX XXX XXX XXX XX KX XXXKXXX XXX AKX XXXXX XX

D DK D DK D D DK > I D D DK D I D D D 3 D DK DX I M D 3 M MK I M M 3 I D I HK 3 DK X I I I 2

6 X

1 X
4 X

1 X

X

3 7X

X

7 X

7 X

9 X

X

8 X

X

3 X

3 4 X

X

2 X

X

X

X

b 7 6 X

X

. 5 2 X

X

X

4 4 X
5 2 2 X

4 5 X

5 1 2 X
X

2 5 X

2 X

2 X
2 X

4 3 X

5 X

4 7 X

X

2 X

X

X

0 5 3 X

5 X

X

5 3 X
X

8 X

3 4 X

7 X
XXXXXXXXXXXXXXXXXXEXKEXXXXKEXXXXXXXXXXYXXNXX XXX LXXYXXLXXXXX XXX RN XXX XXX XX

MINIMUM Y~ZOOR

23



X=-COOR

MINIMUM= 0.0000
MAXIMUM= 430.0000
Y=-CJ0R
MINIMUM= 0.00030
MAXIMUM= 335.0000
MAP SYMBCL

J

1

2

3

4

5

5

7

8

9
NUMBERS OF SAMPLES

* MEANS MORE THAN 9

RANGE OF

24.4000
2¢.3790
28.340)
30.3100
32.2800
34.2500
36.2¢200
38.1902
40.1630
42.1300

%

Fe

26.3700
28.3420

30.3100
32.2800

34.2500

35.2200
38.1900
40.1600
42.1300
44.1000

24



XXXXXXXXXXKXXXXXXXXX XXX XXXXX XXX XX XXX XX XXX XXX XXX XX XXX XKL XXX KL XXX XXX XXX XXX X

X 1 X
X 1 X
X 1 X
X 1 X
X X
'X 1 1X
X X
I X 1 . X
'x 1 X
X 1 X
; x
e 1 X
[x X
X 1 X
'X 1 1 X
X X
X 1 X
X X
X X
X X
. X 1 1 1 X
X X
X 1 1 X
X X
X X
X1 1 X
X 1 1 1 X
X 1 1 X
X1 1 1 X
X . X
X 1 1 X
X 1 X
X 1 X
X 1 X
X 1 1 X
X 1 X
X 1 ' 1 X
X X
X 1 X
X X
X X
X 1 1 1 X
X 1 X
X X
X 1 1 X
X X
X 1 X
X 1 1 X
X 1 X
XXXXXXXXXXXXXXXXXXXXXXXXYXXXXXXXLXXXXX XXX XXX XXX XXX XXX XXX XXX XX XXX
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KRISING STZPS CURREINTLY AVAILAZLE:

1) PREPARE STATPAC FILE FOR KRIGING PRIOGRAMS,

2) TRANSFQORM STATPAC FILE TO READABLE/EDITABLE FILE.
3) TRANSFORM READABLE/EDITABLE FILE TO STATPAC FILE.
4) CALCULATE BASIC STATISTICS.

5) PLOT A SYMBOL MAP AT THE TERMINAL.

%) CTREATE CONTROL SILE OF SEMI-VARIOGRAM PARAMETERS.
"7) TZOMPUTE SEMI-VARIOGRAM.

+3) CROSS~-VALIDATE SEMI-VARIOGRAM,

9) <RI5 A 5RID OF PDINTS.

10) KRIG A SINGLE POLYGON AS A WHOLE.

11) KRIG MJLTIPLE RECTANGULAR BLOCKS WITHIN A POLYGON.
12) TEST FJOR NORMALITY DF A VARIABLE.

13) CREATE NEW STATPAC FILE BY SORTING STATPAC FILE.
14) REVIEW STATUS OF INPUT/OUTPUT FILES.

15) EXIT KRIGING SYSTEM.

ENTER A WUMBER 1-15 OR CARRIAGE RETURN.

o kkxk IF INPUT STATPAC FILE NOT PREVIDUSLY PROCESSED 3Y
{ STEP 1, IT IS MANDATORY TO DO IT NOW.

., CARRIAGE RETURN WILL CAJSE MENU TO REAPPEAR.

5

m

ENTER A NA4ME FOR THE CONTROL FILE TO 3E CREATED:
CLARKFE.CT2

ENTER TITLE FOR VARIQGRAM RUN (72 CHARS COR LZSS):
TEST RUN

GIVE ZLASS INTERVAL TO GROUP DISTANCES

BETWWEN HOLES :

45

ENTER DIRECTION (DEC DJ8G) FOR VARIJOGRAM :
0. .

ENTER WINDOW (DEC D2Z3) FOR VARIOGRAM :
0.

THZ VARIOSRAM CONTROL =ILc HAS 3ESEN WRITTEN
CONTROL FILE NAME IS CLARKFE.CTZ

NORMAL END OF PROGRAM

Contents of Data Sat CLARKFE.CTZ:

TEST RUN
TEST RUN
J 20101 45.03) 0.00020
90.00 90.030
J J3.000 J2.003 3.2230 J.200

26



KRISING STEPS CURRENTLY AVAILABLE:

1) 2REPARE STATPAC FILE FOR KRIGING PROGRAMS.

2) TRANSFORM STATPAC FILE TD READABLE/EDITABLE FILE.
3) TRANSFORM READABLE/EDITABLE FILE TO STATPAC FILE.
. 4) TALCULATE BASIC STATISTICS.

5) PLOT A SYMBOL Map AT THE TERMINAL.

5) TREATE CTONTROL FILE JF SEMI-VARIOGRAM PARAMETEIRS.
7) ZOMPUTE SEMI-VARIOGRAM,

3) TROSS-VALIDATE SEMI-VARIOGRAM,

¥) <RI5 A GRID OF POINTS.

10) KRIG A SINGLE POLYGON AS A WHOLE.

11) KRIG MJLTIPLE RECTANGULAR BLOCKS WITHIN A PIOLYGSON.
12) TESY FOR NORMALITY JF A VARIABLE.

13) CREATE NEW STATPAC FILE 3Y SORTING STATPAC FILE.
14) REVIZW STATUS OJF INPUT/OUTPUT FILES.

15) EXIT KRIGING SYSTEM,

ENTZR A NUMBER 1-15 OR CARRIAGE RETURN.

kkk& JF INPUT STATPAC FILE NOT PREVIOQUSLY PROCESSED BY
STEP 1, IT IS MANDATORY 70O D0 IT NOW.

CARRIAGE RETURN WILL CAJSE MENU TO REAPPEAR.

7

 WHAT IS THE NAME OF THE STATPAC INPUT FILE?
CLARKFE.PR

WHAT IS THE NAME JOF THE VARIOGRAM CONTROL FILE?

CLARKFE.CTZ
GIVE A NAME FOR THE VARIOSRAM DJUTPUT FILE:

CLARKFE,.VAR

CCLUMN IC°S ARE:
1) X=-C00R 2)Y-COOR 3)% Fe

ENTER STATPAC FILZ DESIRIPTORS
WHAT IS COLUMN NUMB3ER OF THE NORTH CQORDINATE? :
WHAT IS COLUMN NUM3ER OF THE SAST COORDINATE?

WHAT I35 COLUMN NUMBER OF THE ASSAY VALUE?

NJA READING STATPAC INPUT FILE

NUM3ER OF JATA POINTS PROCESSED
+ 50 JUNQUALIFIED DATA PODINTS A
NOW COMPUTING VARIOJGRAM(S)

50
EZ

AVE BEEN STIRED
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NJYBER OF DATA POINTS PROCESSED
COMPUTING MEAN AND STANDARD DEVIATION

- NJA
" NOW

TH4E
THE
THE
THE

= 53

WRITING RESULTS ON OQUTPUT FILE(S)

QUTPUT FILE(S)

VARIOSRAM

VARIOSRAM QUTPUT FILE

HAVE 3EEN WRITTEN
STATPAC INPUT FILE WAS CLARKFE.PR
TONTRCL FILE WAS CLARKFE.CTZ2

NORMAL END OF PROGRAM

IS CLARKFE.VAR

Contents of Data Set CLARKFE.VAR:

TEST RUN

DIRECTION =
CLaSS SI1Zz =
MAX. DISTANCE

DISTANCE
J - 45
45 - 90
$3 - 135
135 - 180
183 - 225
225 = 273
270 - 315
315 - 360
367 - 405
405 - 459
450 - 495
495 - 540

?
4

J
5

0

PAIRS

37
106
157
187
1773

C R Y
N o0 N Ui N
NN NN O VE

VARIOGRAM

AINDOW ?0.

700.

VARIABLE

SaMMa (4) AVER DIST

J.
3-

J.13722+02"

J.
Je
J.
Je
2.
O.

797E+01
203E+02

2445+Q32
1946E+02
251E+32
2i4E+D2
241E+02
257e+02

30.74%

67.21
113.91
15%.15
202.39
246,10
290.33
337.1>
330.50
L24.73
404490
500457

28

Id:

%

Fe

DATA USED IN CACULATIONS

MEZAN = 0.345E+02
VARIANCE = J.228E+02
STD JEVIATION = D.477E+01
NO.OF SAMPLES = 50



VAIIABLE I2: X Fe
TEST RUN

0.234E+02
0.270E2+02
0.256z+02
0.2422+02
0.228E+02
0.213E+02
0a1992+02
0.1852+02
0.1712+02
0.1555+02
0.142E+02
0.128E5+02
0.114E+02
0.995E+01
* (0.8532+01

0.7112+01

0.569:5+01

0.427E+01

0.234E+01

0.142:2+01

P LI PO

v

% % % o * X % X X X X X % X X ¥ X X *

B Lk T T SyUR R TRt VPN RSP RpS RTINS Ry PN SN TSN Y (.

D 180. 362, 540. 720.

KRISINS ST:ZPS CURRENTLY AVAILABLE:

1) PREPARE STATPAC FILE FOR KRIGING PRI5RAMS.

2) TRANSFORM STATPAC FILE TO REACABLE/EZZITASRLE FILE.
3) TRANSFORM REZADABLE/EDITA3LE FILE TO STATP4LL FILE.
4) CALCULATE BASIC STATISTICS.

5) PLOT A SYMBOL MAP AT THZ TZIRMINAL.

4) ZREATZ ZONTROL FILE OF SEMI-VARIOGRAM PARAMETERS.
7) COMPUTE SEMI-VARIOGRAM,

3) TROSS-VALIDATE SEMI-VARIOGRAM,

9) XRIG 4 5RID OF POINTS.

13) KRIG A SINGLE POLYSON AS 4 wHOLE.

11) KRIG MJLTIPLE RECTANGULAR 2L0CKS AITHIN A POLYGON.
12) TEST FIOR NORMALITY OF A VARIABLE.

13) CREATE NZW STATPAC rFILZ 8Y SCRTINS STAT2AC FILE.
14) REVIEW STATUS OF INPUT/JUTPUT FILES.

15) EXIT KRIGING SYSTEM,

INTZR A NUMBER 1-15 0OR CARRIAGE RETURN,

x%xkx IF INPUT STATPAC =ILEg NOT PREZVIOUSLY PROCESSEzD 3Y
35722 1, IT IS MANDATORY TO D0 IT NOJw.

CARRIAGE RITURN WILL COJSE MENU TO REAPPEAR,

3
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WHAT IS THE PATH NAME JF THAE STATPAC INPU
CLARKFELPR

GIVE 4 PATH NAME FOR THE CHARACTER JUTPUT
CLARKFE.XVZ

GIVE A PATH NAME FOR THE STATPAC JUTPUT F
CLARKFE XVS

DO YOJ WANT 1) HOLE-BY=-HOLE SUPPRESSI
OR 3) SELECTE2-ROW VALIDATION?
ANSWER 1, 2, OR 3 =

ENTER PARAMETEIRS JF THE VARIOSRAM

ENTER THE NUSGET VALUZ - USE DECIMAL

ENTER C-VAaLUZ OF VARIOGRAM = USE DECIMAL

19.8

T FILE? (4AX. JDF 28 CHARS)
~ILE:

IlLe:

ON, 2) EVERY~DTHER-SAMPLE

ENTZR A-VALUE JF VARIOGRAM - USE DJECIMAL :

85.

ENTER THE MAXIMUM DISTANCE FROM POINT 70O
BE KRIGED = JR CENTZER OF BLOCK IF 3LOCK KRIGINS -

i FOR A HOLE TO BE INCLUDED FOR KRIGING
(THIS DEFINES CIRCULAR NEIGHBORAOCD -

200.
ENTZR THE MAXIMUM NUM3ZR 0OF HCLES 71O

USED WITHIN THE CIRCULAR NEIGHSORHDOID

16 .

CCLUMN IDS AR:z:

1) X-COOR 2) Y-COOR 3) % F=2
ENTER STATPAC FILE OESCRIPTORS
WHAT IS CCLUMN NUMBER OF THZ NORTH
WAAT IS COLUMN NUM3ER OF THE EAST

WAAT IS COLUMN NUM3ER OF THE aSSAY

READING JATA FROM STATP2AC INPUT

53 JNJUALIFIED DATA POINTS HAAVE =22
NIW KRISING DATA POINTS

NUM3ER OF POINTS CROSS VALIDATED = 33

30

JSE DECIMAL):

3E
- NO DECIMAL :

COORDINATE?

COJORDINATE?

YALUE?

=ILE
ZIN STORED IN RAM



KRIGED AVERAGE ERROR = -0.1753
KRIGED ROJT MEAN SQUARE ERROR = 3.474)

KRIGED REDUCED ROJT MEAN SQUARE ERROR = 0.7247

THE
THE
TH4E
THE

DISK FILES HAVE BEEN WRITTEN

INPUT FILE WAS CLARKFE.PR

STATPAC OQUTPUT FILE IS CLARKFE.XVS
CHARACTER DUTPUT FILE IS CLARKFE.XVC

"SS2DXVAL - NORMAL END OF PROGRAM.

Contents of Data Set CLARKFE.XVC:

-—

VARIOGRAM PARAMETERS :
C-VALUE =

NUGGET = 0.000 SILL = 19.800 19.800
A~-VALUE = 85.000
SEARCH RADIUS = 200.00
MAXIMUM NUMBER OF HOLES USED = 16
*%**OUTPUT OF MODEL VARIOGRAM TEST RESULTS*** °
HOLE X-COORD. Y-COORD. --ASSAY KRIGED ' KRIGING KRIGING - ERROR/
NO. VALUE VALUE ERROR STD.DEV STD.DEV
HOLE-35  205.000 0.000 40.10 35.20 4.90 3.91 1.25
HOLE 30 155.000 15.000 40.40 39.38 1.02 3.60 0.28
HOLE 11 235.000 15.000 33.70 35.10 -1.40 3.99 -0.35
HOLE 5 125.000 20.000 41.50  35.80 5.70 3.94 1.45
HOLE 2 10.000 40.000 35.50 33.10 2.40 4.27 0.56
HOLE 29 50.000 40.000 30.60 34.81 -4.21 4.28 <0.98
HOLE 6 175.000 50.000 36.80 35.50 1.30 4.20 -0.31
HOLE 12 365.000 60.000 34.30 32.60 1.70 3.67 .0.46
HOLE 36 265.000 65.000 24.40 32.04 -7.64 4.25  151.80
HOLE 37 390.000 65.000 31.60 32.93 -1.33 3.73  -0.36
HOLE 34 220.000 90.000 ~ 28.50 32.44 -3.94 4.26 -0.93
HOLE 27 20.000 105.000 - 32.50 31.07 1.43 3.88 0.37
HOLE 38 325,000 105.000 39.50  33.21° 6.29 3.24 1.94
HOLE 13 285.000 110.000 35.30 35.68 -0.38 3.27 -0.12
HOLE 10 260.000 115.000 33.20 31.87 1.33 3.51 0.38
HOLE 14 345.000 115.000 31.00 36.15 -5.15 3.42 -1.51
HOLE 31 145.000 125.000 30.10  33.23 -3.13 4.49 -0.70
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HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

KRIGED AVERAGE ERROR
KRIGED ROOT MEAN SQUARE ERROR
KRIGED REDUCED ROOT MEAN SQUARE ERROR

3

4
39
28
40

1
15

8

7
32
33

9
26
16
42
41
43
18
17
21
22
47
50
25
49
24
48
46
23
44
20
19
45

15.000
55.000
310.000
25.000
385.000
0.000
335.000
160.000
120.000
130.000
175.000
240.000
5.000
325.000
375.000
325.000
200.000
290.000
350.000
50.000
200.000
270.000
330.000
335.000
330.000
360.000
365.000
165.000
400.000
55.000
85.000
10.000
245.000

135.000 28.60 31.32 ~2.72
145.000 28.60 31.50 -2.90
150.000 34.80 31.72 3.08
155.000 29.60 30.20 -0.60
165.000 29.90 30.60 -0.70
170.000 34.30 32.08 2.22
170.000 27.40 31.83 ~4.43
175.000 36.00 38.23 -2.23
180.000 33.40 34.07 -0.67
185.000 35.30 34.11 1.19
185.000 41.40 35.93 5.47
185.000 30.20 35.55 -5.35
195.000 33.90 33.87 0.03
195.000 33.90 33.25 0.65
215.000 29.80 34.81 ~-5.01
220.000 37.80 37.32 0.48
230.000 37.40 35.06 2.34
230.000 39.90 35.96 3.94
235.000 37.60 35.19 2.41
270.000 30.20 33.55 -3.35
280.000 30.40 36.10 ~-5.70
285.000 32.90 36.70 -3.80
290.000 41.40 38.70 2.70
310.000 40.60 42.82 -2.22
320.000 44.10 39.58 4.52
335.000 40.00 40.29 -0.29
340.000 40.00 39.62 0.38
355.000 40.80 34.85 5.95
355.000 39.90 36.61 3.29
375.000 27.40 32.27 -4.87
380.000 34.20 30.85 3.35
390.000 27.20 31.62 ~4.42
395.000 36.50 36.91 -0.41
-0.1753
3.4740
= 0.9249
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3.05
3.94
3.72
2.97
4.33
3.23
3.26
2.90
2.64
2.48
3.12
4.55
3.69
3.08
3.86
3.02
4.26
4.06
3.42
4.69
4.47
4.51
3.31
2.29
2.60
2.03
2.06
4.66
4.25
3.77
4.00
4.62
4.70

-0.89
-0.73
0.83
-0.20
-0.16.
0.69
-1.36
-0.77
-0.25
0.48
1.75
-1.18
0.01
0.21
-1.30
0.16
0.55
0.97
0.70
-0.71
-1.27
-0.84
0.82
-0.97
1.74
-0.14
0.18
1.28
0.78
-1.29
0.84
-0.96
~0.09



KRISINS STZPS CJRREINTLY AVAILABLE:

1
2)
3)
4)
5)
5)
7)
3)
?)
10)
1M
12)
13)
14)
15)

Lo

PREPARE STATPAC FILE FOR KRIGINS PROGRAMS.
TRANSFORM STATPAC FILE TC READAALE/EDITABLE FILE.
TRANSFOIM REACA3BLE/cDITABLE FILE TO STATPAC FILE.
CALCULATE BASIC STATISTICS.
PLOT A SYMBOL MAP AT THE TERMINAL.
CREATE CONTROL FILE OF SEMI-VARIOGRAM PARAMETERS.
COMPUTE SEMI-VARIOGRAM.
CROSS-VALIDATE SEMI-VARIOGRAM,
KRIG A SRID OF POINTS.
KRIG A SINGLE POLYSON AS A WHOLE.
KRIG MJLTIPLE RECTANGULAR BLOCKS WITHIN A PCOLYGON.
TEST FOR NORMALITY OF A& VARIARZLE.
CREATE NEW STATPAC FILE BY SORTING STATPAC FILE.
REVIEW STATUS OJF INPUT/OUTPUT FILES.
EXIT KRIGING SYSTEM,

ENTER A NUMBER 1-15 OR CARRIAGE RETURN.

kxkk JF INPUT STATPAC FILE NOT PREVIOUSLY PROCESSED BY
STEP 1, IT IS MANDATORY TO DO IT NOW.

CARRIAGE RETURN WILL CAUSE MENU TO REAPPCAR,

WHAT IS THE PATH NAME OF THE STATPAC INPUT FILE? (vax. OJF
CLARKFE.PR

GIVE A PATH NAME FOR THE CHARACTER OQUTPUT FILE:
CLARKFE.GRZ

GIVE A PATH NAME FOR THE STATPAC JUTPUT FILE:
CLARKFEWLGRS

1v.

35.

35.

1%

ENTER PARAMETERS 2F THE VARIOGRAM

ENTER THE NUGSET VALUE = USEZ DECIMAL @

ENTEZR C-~VALUE OF VARIOJOGRAM =~ JSE D2ECIMAL
3
ENTER A-VALUEZ OF VARIOGRAM = USZ CzCIvaAL

.o

ENTER TAE MAXIMUM DISTANCE FROM POINT TO

BZ KRIGED = OR CENTER JOF 5LOCK IF B3LOCK KRIGING -
FOR A4 HOLE TO 8t INCLUDED FOR KRISING

(THIS DEFINES CIRIULAR NEIGHBORHY0JD = USE DJICIMAL):

ENTZR THE MAXIMUM NUM3ZR OF HOLES TC 32

USED WITHIN THE CIRCULAR NZIGHSORWIOD NO D2zCIMAL

tNTER GZSCRIPTORS JF GRIDC OF POINTS 7D 38 KRIGED

ENTER NUMBER O3F POINTS IN NORTH=-S0UTH DIRECZTION
NO DEZIMAL :

33
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100.

109.

~nN

4

Iy

[V
w C

1

)

ENTER DISTANCE BETWEEN POINTS IN NORTHA=SQUTH DIR

ENTER NUMBER JOF POINTS IN EAST=WEST DIRECTION
NO DECIMAL :

ECTION

ENTER DISTANCE BETWEEN POINTS IN EAST-WEST DIRECTION

USE DEZCIMAL :

ENTER NORTHINSG OF SQUTHWEST CORNER OF GRID OF PO
USE DECIMAL :

INTS

ENTER EASTING OF SOUTHWEST CORNER OJOF 5SRID OJF POINTS

USE DzCIMAL :

STATPAC INPUT FILE ID IS: ABCOIESGH » COLUMN IDS ARZ:

X=C30R 2) Y=-CO2R 3) % Fe

ENTER STATPAC FILE DESCRIPTORS

WHAT IS COLUMN NUM3ER OF THE NORTH COORDINATE?

WHAAT IS COLUMN NUM3ER OF THE E£A3T COORDINATE? :

WHAT IS COLUMN NUMBER OF THE ASSAY VALUE? :

READING 24TA =RIM STATPAL INPUT FILE
JNQUALIFISD JDATA POINTS HAAVE BEEN STORED IN

NOW KRIGING GRID POINTS
DISK =ILES HAVE BEEN WRITTEN
INPUT FILE WAS CLARKFE.PR
STATPAC QUTPUT FILE IS CLARKFE.GRS
CHARATTER QUTPUT FILE IS CLARKFE.GRC

CJ) YOJ WANT TO CREATE GARNET KRISEOD-VALUE AND
KRIG-VARIANCE 5RID FILES = ANSWER Y 2R ¥

1

3%
RAJIUS. FOR 5RID POINTS THAT COULD NOT R
AND THE KRIGING VARIANCE ARE SET TD ZERD SO TH

SRID POINTS COULD NOT £ KRIGED T00
=D,
T YOU

A
A COMPLETZ GRID. YOU MAY WISH TO RERUN THIS PRIGRAM
LAaRGER SZARCH RADIUS.

1

"
2

3
J

Gy m

K OF SRID POINTS = 16
RID NIRMAL ENJ OF ROUTINZ

34
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Contents of Data Sat CLAKKFE,.GRC

VARIOSRAM PARAMETERS

NJGGET = J.3232 SILL = 19.890

A-VALUE = 55.033
SEARCHA RADJIUS = 35.30
MAXIMUM NJMBER OF HOLES dJStD = 1%
NUMBER OF POINTS IN NORTH=-SOUTH DIRECTION = 4
DISTANCE SETWZEN POINTS IN NORTH-S0UTH DIRECTION =
NUMBER OF POINTS IN EAST-WEST DIRECTION = 4
i DISTANCE 3ETWEEN POINTS IN EAST-WEST DIRECTION =

NORTHING JF SOUTAWEST CORNER OF GRID JF PJINTS

EASTING OJF SOUTHWEST CTORNER OF GRID JF POINTS
SEARCH RADIUS = 85.00
MAXIMUM NJUMBER OF HCLES USED = 16

**%*QUTPUT OF XRIGED RESULTS*#*x

COLUMN ROW X=COJORJ. Y-COORD. VALUE
1 1 J2.000 0.300 33.97
1 2 3.030 100.230D 32.54
1 3 J.009 230.0200 32.74
1 4 J.033 33D.300 0.00
2 1 103.030 0.200 38.21
2 2 103.307 102.330 31.95%
2 3 102.000 233.333 33.51
2 4 1063.032 300,350 31.74
3 1 203.3500 0.000 40.33
3 2 202.03) 100.300 35451
3 3 200.033 2J0.390 37.77
3 4 203.003 300.200 32.27
4 1 302.093 0.229 29.25
4 2 303.932 100.2C0 36.19
4 3 392.333 220.3090 36454
4 4 300.022 330.329 33.59

35

C-VALUE

100.922

130.0)
0.00
0.00

KRS VAR,

24.2315
11.8343

L 7777
0.0039
17.533%
20.79238
15.0782
26.3587
3.2131
12.1448
10.3024
11.6955%
29.2253

7.7943
10.5059
11.5355

13.800



KRIGINS STZPS CURRENTLY AVAILA3LCE:

1) PREPARE STATPAC FILEZ FQR KRIGING PROGRAMS,

2) TRANSFQORM STATPAC FILZ TO READABLE/EDITABLE =ILE,
3) TRANSFORM READABLE/EDITABLE =ILZ TO STATPAC FILE.
4) CALCULATEZ BASIC STATISTICS.

5) 2LOT A SYMB3CL MAP AT THE TERMINAL.

$) CREATE CONTROL FILE JF SEMI-VARIODSRAM PARAMETERS.
7) TOMPUTE SEMI-VARIOGRAM,

8) TROSS-VALIDATE SEMI=-VARIDGRAM,

?) RIS A GRID DF POINTS.

10) XKRIG A SINGLE POLYGON AS A WHOLE,

11) KRIG MJULTIPLE RECTANGULAR BLOCKS WITHIN & POLYGON.
12) TEST FOR NORMALITY OF A VARIABLEZ.

13) CREATE NEW STATPAC FILE BY SORTING STATPAC FILc.
14) REVIEW STATUS OF INPUT/OUTPUT FILES.

15) EXIT KRIGING SYSTEM.

ENTZR A NUMBER 1-15 OR CARRIAGE RETURN.
*kxk TF INPUT STATPAC FILE NOT PREVIDUSLY PRQOCESSED BY
STE? 1, IT IS MANDATORY 7O DO IT NOW.
:CARQIASE REITURN WILL CAUJUSE MENU TO REAPPEAR.
i 10

WHAT IS THE PATH NAME DOF THE STATPAC INPUT FILE?
CLARKFELPR
: GIVE A PATH NAME FOR THE CHARACTER JUTPUT FILE:
CLARKFE.BLC

ENTER PARAMETERS OF THE VARIDGRAM

ENTER THE NUGSET VALUEZ = USE DECIVAL :
JI
ENTER C-VALU& OJF VARIOJOGRAM - UUSZ DJECIMAL
19.8
ENTER A=-VALUE OF VARIOGRAM = USE DEZCIMAL
35.
ENTER THE MAXIMUM DISTANCE FROM POINT TO
BZ KRIGED = QR CENTZR DF 3LOCK IF SLJITK KRIGING -
FOR A HOLE TO 3E INCLUDED FOR KRISING
(THIS DEFINES CIRCZULAR NEIGHB0ORHO00D = USE DJECIMAL):
202,
ENTER THE MAXIMUM NUMBER OF HOLZS TO 3&
USED WITHIN THE CIRCULAR NZIIGH30RA20D = NO DECIMAL
50

ENTER DESCRIPTORS FOR ZNCOMPASSING POLYGON TO B8 KRIGED:
IS POLYGON RECTANGULAR WITA SIDES PARALLEL T0O
COORDINATE AXEZS? ANSWER YES OR NO :

YES
ENTER MINIMUN NORTHING OF POLYGOWN = USE DECZIMAL

J.
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ENTER
403.
ENTER

ENTER
40)J.

ENTER

ENTER

ENTER

n
w

IS &

IS LI

COLUMN

1) X-C00
ENTER
WHAT
WHaT

WHAT

53

EXZCUTING

MAXIMUM NORTHING OF PCLYGON - USE CEZIMAL @

MINIMUM EASTING OF POLYGON - USEZ ODECIMAL :

MAXIMUM EASTING OF POJLYGON = USE DECIMAL

DESCRIPTORS 2% THE KRIGINGS GSRID

NUMB3ER JF GRID POINTS IN NORTH DJIRECTION

NUMBER OF GRID POINTS IN EAST DJDIRECTION

DRILL HOLE LIST WANTED? YES JOR NI :

STINS OF BOUNDARY NODEZS WANTED? YES OR NO

IDS ARE:
R 2) Y-COOR 3) % Fe
STATPAC FILE DESCRIPTORS

IS COLUMN NUMBER OF THE NORTH CCORDINATE?

IS CCLUMN NUMBER DF THE EAST COOJORDINATE?

IS COLUMN NUMBER OF THE ASSAY VALUE?

(X

READING 3ATA FROM STATPAL INPUT FILE
JNQUALIFIED DATA POINTS HAVE 3EZN STORED 1IN

SETTING UP GRID OF PIJINTS FOR COVARIANCE CALCULATION

CIOMPUTING
COMPUTING
TIVME JEPE

COORDJINATES O3F CENTROID OF 2LOCK
BLOCK VARIANCZ = THIS MAY TAGKE CONSIDERABLE
NDING ON NUM2:ER 3F NOCES FOR PCLYGON.

37

RAM

S



SEARCHING FOR DRILL HOLES WITHIN SEARIH RADIUS
SETTING UP SYSTEM OF SIMULTANEOUS EQUATIONS

SOLVING SYSTEM OF SIMJLTANEOQUS EQUATIONS
THIS MAY TAKE CONSIDERABLE TIME ~ IT IS DEPENDENT ON
NUMBER OF JATA POINTS AND RECTANGULAR 3LOCKS,
COMPUTING MEAN AND VARTIANCE

WRITING RESULTS TO OUTPUT FILE

COMPUTATIONS COMPLETE
THE STATPAC INPUT FILE WAS CLARKFZ.PR
THZ CHARAZTER JUTPUT FILE IS CLARKFE.2LC

NJORMAL END OF SS238LOK

Contents of Data Sat CLARKFE.BLC:

VARIOGRAM PARAMETERS

VARIOGRAM PARAMETERS
NJGGET = J.932 SILL = 19.802
A-VALUZ = 35.000 :

NJa OF Y=GRID FOINTS 25

NJ. OF X=35RID POINTS 25

GEFINITION OF 3LJCK = NCDES
NORTHING EASTING

( J.40003300E+33, 0.0000G20332+233)

( J.4J000J300E+D03, 2.43200223E+22)

( 2.00000J300E+20, J3.430003530E+4+33)

( 3.0J000300&8+30, 0.030303220:+32)

AREA OF BLOCK = 32.163J30030E+05%

SEaRCH RAJDIUS = 3,20300000¢5+33

NJMBER OF HCLES RZAD FROM J4TA FILE = 52
BLICK VARIANCE = D.5551%

NUMBER QF GRID POLNTS USED 525
NJUMBER OF HCLES USE?D 36

38
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*xxxGUTPUT

OF KRIGED RESULTS**xx*

X=-COORD. Y-COJRD. KRIGING KRIGING
MEAN VARIANCE
199.993 233.090 34,099 0.620
EAST SAMPLE KRIGINS
COORD. COORD. VALUE WEIGHT
1285.300 175.300 41.400 0.0260
230.230 200.220 37.430 0.2322
1%85.000 240.0900 30.230 0.36438
175.300 160.030 36.330 0.3075
135.2330 130.300 35.300 J.3149
280.030 200.090C 304402 0.0437
130.200 120.000 33.409 0.2277
125.300 145.030 30.100 0.2446
233.2390 290.230¢C 39.900 0.3339
115.300 260.020 33.239 0.3242
285.300 270.300 32.9%00 0.2419
90.330 220.9329 28.500 0.3345
150.300 310.2909 34.800 0.3239
110.300 235.0290 35.300 0.2130
195.300 325.020 33.700 0.2134
220.2330 325.0230 37.800 0.3323
170.0300 335.300 27.409 0.0143
65.330 2565.000 24.400 0.3315
$0.3J00 175.03C 556.800 0.33%0
235.300 350.330 37.53) 0.3253
145.320 55.23¢C 23.500 0.0402
195.300 3254339 39.590 J.2220
253.330 330.020 41.4390 0.2194
355.2330 145.02C 40.839 0.3509
2704239 50.330 30.239 0.23515
115.300 345.020 31.022 J.0265
31G6.203 335.33¢8 43.500 J«3132
21542303 375.033 ¢%9.309 J.J227
320.2300 330.520 44.100 C.J303
155.200 £5.030 29.509 0.0029
15.3990 235.C03¢C 33.723 0.03746
1654032 325.039 29.7290 0.2325
15.329 155.03C 40.400 0.0152
¢0.330 125.030 41.500 0.3334
172.200 54230 33.9979 0.2351
135.230 15.223 28.430 0.35251

SUM OF WEIGATS = 1.3200
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KRISINS STEPS CURRENTLY AVAILASLE:

FOR KRIGINS PRIOGRAMS.
READABLE/EDITABLE FILE.
FILE TO STATPAC FILE.

1)
2)
3)
4)
5)
5)
7)

PREPARE STATPAC FILE
TRANSFIRM STATPAC FILE TD
TRANSFORM READABLE/EDJITABLE
CALCULATE BASIC STATISTICS.
°LOT A SYMBCL MAP AT THE TERMINAL.

CREATE CONTROL FILE OF SEMI-VARIOQGRAM PARAMETERS.
SOMPUTE SEMI-VARIOGRAM.

3)
7)
100
1)

CROSS-VALIDATE
KRIG A 5RID OF
KRIG A SINGLE
KRIG MJLTIPLE

SEMI-VARIOGRAM.

POINTS.

POLYSON AS A WHOLE.

RECTANGULAR B3LOCKS WITHIN A POLYGON,

TEST FOR NORMALITY OF A VARIABZLE.

CREZATE NEW STATPAC FILE BY SORTING STATPAC FILE.
REVIEW STATUS DF INPUT/QUTPUT FILZS.

EXIT KRISING SYSTEM.

12)
13)
14)
15)

ENTER A NUM3ER 1-15 OR CARRIAGE RETURN.

**kxk IF INPUT STATPAC FILZ NOT PREVIOUSLY PROCESSED BY
STEP 1, IT IS MANDATORY 70O 20 IT NOW.

CARRIASE RETURN WILL CAUSE MENU TO REAPPEAR.

11

STATPAC INPUT FILE?

WHAAT IS THE PATH NAME OF THE

CLARKFE.PR

GIVE A PATH NAME FOR ThAte CHARACTER QUTPUT FILE:
CLARKFE.MUZ
SNTZR DJESCRIPTOXRS =0OR MJLTIPLT RECTANGUJLAR 8LOCKS

DESCRIPTORS FOR
ASKED FOR LATER.

WITIAIN ENCOMPASSING POLYGON.
ENCOMPASSING POLYGON WILL 3E

EINTER MINIMUM NORTHING FOR CQLCULATION 0% MULTIPLE
3LJZKS -USt DECIMAL:
9.
ENTER MINIMUM EASTING FOR CALCULATION OF MULTIPLE
BLIOCKS - JST DECIMVAL:
J.
ENTZR SIZg (IN Y-COORD. UNITS) OF RECTANGLE IN NORTH
JTR=ECTION = USE NECIMAL:
25.
ENTER SIZZ (IN X-COORO, UNITS) OF RECTANGLE IN ZAST
JIRECTION - USE DECIMAL:
25.
SNTZR TOTAL NUMBER OJF 3LOCKS (NJDRTH DIRECTION) 7O
3E CRIGED = NO DECIMAL:
16
SNTER TOTAL NUMBSR OF 3LOCKS (ZAST DIRECTION) T3
3E C(RIGED - NO DUESCIMAL:
16
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ENTER PARAMETZIRS JF THE VARIDSRAVM

ENTER THE NUGGET VALUE = USE DECIMAL :

J.
ENTER C-VALUZ OF VARIOGRAM - USE DJDECIMAL :
19.8
ENTER A-VALUE DF VARIOGRAM = USE 2ECIMAL
85.
ENTER THE MAXIMUM DISTANCE FROM POINT 71O
BE KRIGED = QR CENTZR DOF BLOCK IF BLOCK KRIGING -
FOR & HCLE TO BE INCLUDED FOR KRISING
(THIS DEFINES CIRCULAR NEIGH30RHAOOD - USE DECIMAL):
35.
ENTER THE MAXIMUM NUMBER OF HOLES TO 3E
USED WITHIN THE CIRCULAR NZISHABORHOO0D - NO DECZIMAL :
16

ENTER DESCRIPTORS FOR ENCOMPASSING POLYSON TO B8t KRIGED:

IS POLYGON REZCTANSULAR wITH SIDEZS PARALLEL TO
COORDINATE AXES? ANSWER YES OR NO :

'es ENTER MINIMQM NORTHING OF PCLYGCON - USE DEZIMAL
> ENTER MAXIMUM NORTHING OF POLYGON - USE DEZIMAL
0 ENTER MINIMUM EASTINSG OF POLYGON = USE DECIMAL :
4;3 ENTER MAXIMUM EASTING OF POLYGON = USE DECIMAL

(92}

COLUMN IDS ARE::
1) X=CO00R 2) Y=-COOR 3) % Fe

I

mn
Q

ENTER STATPAC FIL ESCRIPTORS

WHAT IS COLUMN NUMBZR OF THE NCRTH COORDINATE?

WHAT IS COLUMN NUMBER OF THE EAST COORDINATE?

mn

WHAT IS COLUMN NUMBEZR OF THEZ ASSAY VALUE?

READING DJATA FROM STATPAC INPUT FILE
53 JNQUALIFIED JA4TA POINTS +8VE B3EEN STOREZD IN
SETTING UP SYSTEM OF SIMULTANZOUS EQUATICNS
SILVING SYSTEM OF SIMJLTANZOUS EZQUATIONS
THIS MAY TAaKE CONSIDERABLZ TIME = IT IS DEPENDENT ON
NUM3ER OF JATA POINTS AND RECTANGULAR 2LOCKS.
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Contants of Data Set CLARKFE.MUC:

VARIOGRAM PARAMETERS

NJGGET = 3.032 SILL = 19.500 C-VvALJE = 19.520
A-VALUE = 35.000
AREA OF POLYGON = 140003.32203
DESCRIPTION OF RECTANGULAR 3LOCKS
MINIMUM NIORTHING = 0.0023 MINIMJM EASTING = 0.2000
gaCH BLOCZK IS: 100.2330 3y 1036.230C
THERE ARE & 3LOCKS IN THE N-=S NDIRECTION AND 4 IN THE t-W DIRECTION.
BLOCK VARIANCE = 5.33096
,NO. OF PREZSET Y-GRID POINTS PER RECTANGULAR 3LICK = 4
"NJ. OF PREZSET X-GRID POINTS PER RECTANGULAR BLICK = 4
| SEARCH RADIUS PER RECTANGULAR BLOCK = 85.03003

NJMBER OF AQOLES READ FROM DJATA FILE = 50

|
; **%xCUTPUT

OF «RIGED RESULTS**x*
! COLUMN ROW CENTZR 0% RECTANGLE KRIGING KRIGING
X=-CO2RD. Y=COODORD. MEAN VARIANCE
1 1 50.230 53.3C2 3%2.528 2.254
1 2 50.223 153.293 33.991 1.599
1 3 50.333 25J3.438) 31.535 5.249
1 4 50.330 353.C32 29.511 3.772
2 1 150.32C 53.902 25.741 1.916
2 2 150.23239 153.0293 344256 1.568
2 3 150.03323 250.3593 35.199 5.894
2 4 130.2320 353.9093 38.405 5.220
3 1 250.330 30.00°2 30.478 1.257
3 2 250.3530 153.359) 32.806 1.230
3 3 250.333 250.032 34.723 1.891
3 4 25904339 353.922 34.928 7.981
4 1 350.7230 50.003 34.556 4.216
4 2 350.320 152.000 31.538 J.538
4 3 350.2230 253.033 36,965 1.424
4 4 250.323 3534333 41.145 3.352
AVZRAGE KRIGED VALUE = 2.342403%+02
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KRISINS STEPS CURRENTLY AVAILABLE:

1) PREPARE STATPAC FILZ =Q0R KRISINS PROGRAMS.

2) TRANSFORM STATPAC FILE TO READABLE/EDITABLE FILE.
3) TRANSFORM READABLE/EZDITABLE FILE TOD STATPAC FILE.
4) CALCULATE BASIC STATISTICS.

5) PLOT A SYMBOL MAP AT THE TeERMINAL.

6) ZRcATE CONTROL FILE OF SEMI-VARIOGRAM PARAMETERS.
7) ZOMPUTE SEMI-VARIOGRAM.

3) TZROSS-VALIDATE SEMI-VARIODOGRAM,

9) KRIS> A SRID JOF PJINTS.

+10) KRIG A SINGLE POLYSON A4S A WHOLE.

11) KRIG MULTIPLE RECTANGULAR BLOCKS WITHIN A4 POLYSON.
12) TEST FJIR NORMALITY J3F A VARIASBLE.

13) CREATE NEW STATPAC FILE BY SORTING STATPAC FILE.
14) REVIEW STATJS OF INPUT/OUTPUT FILES.

115) EXIT KRIGING SYSTEM.

ENTER A NUMBER 1-15 OR CARRIAGEZ RETURN.
x*xk IF INPUT STATPAC FILE NOT PREVIODUSLY PROCESSED BY
STZ? 1, IT IS MANDATORY TO DO IT NOW.
. CARRIAGE RETURN WILL CAUSZ MENJ TO REZAPPEAR.
12
WA4AT IS NAME OF STATPAZ INPUT FILE?
;. CLARKFE.PR

CAI-SQUARZ TEST FOR NORMALITY OF STATPAC VARIABLE

COLUMN IDS ARE:

X-COOR Y-CO0R A Fe
WAAT IS COLUMN NUM3ER OF THE VARIABLE? :
3
LIOSARITAMIC TRANSFORMATION WANTED? YZS OR NI ?
NO

TEST VARIASBLE = §} Fe

SERV-UR-SELF CHI-SQJQUAR:Z PROSRAM

NIRMALITY TEST
SUMMARY STATISTICS

NC. POINTS 5C

MZAN 0.34487938E+02
VARIANCE 0.227390132+02
STJ.DEV. J.477006406E+01
SKEWNESS 0.24636749E-01
KURTOSIS 0.23352335¢5+21
MAX VALUE 0.44099%93:£+402
MIN VALUE 0.24423001=2+2¢
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Q1969995 7E+02

CLASS INTERVAL

LESS THAN
0.18983356E+C2
0.21363675E+02
0.23753994E+02
0.26139316E+02
0.28524635£+02
0<30909954E+02
0.33295273:2+02
0.35683595:+02
0.38065918E+02
0.40451233E+02
0.428356555E8+02
0.45221878E+02
0.4760719324+02

SREATER THAN

COMPUTED CHI-SQUARE
FREEDOM
PJIBABILITY LEVEL

DEGREES OF

0.18983356£402
0.21368675€+02
0.237539942+32
0.2061393162+02
0.285246352+02
0.30929954E+32
0.33295273=+02
0.35680595E+92
0.38065918c+02
0.404512332+02
0.42336555E+02
0.45221873E+C2
0.475J37193E+02
0.647772515E+02
0.499925155+02

JB8SERVED
FREQUENCY

—
COOVO N2V OWVODOOO O

0.54228620E+1

0.24551356£+20

30 YOU WANT TO TEST ANOTHER VARIABLE? Y/N :

PRJICESS DATA FROM ANOTHER

N

D3 YOJ WANT T2

N

NCRMAL END OF CHI-SQUARE

KRISINS 3TEPS CURRENTLY

1
2)
3)
4)
5)
5)
7)
3)
9)
10)
1)
12)
13)
14)
135)

CALCU
2L0T
CREAT

(RIS
KRIG

CRZA
REVI

SNTZR A

kxx% IF INPUT STATPAC FILE
IT IS MANDATORY 70O 30 IT
WILL CAUsSE

ST=? 1.,
CARRIASE
13

KRIG MJLTIPLE

LATE

E CONTROL FILE

TEST

AVAILABLE:

TO READABLE/

FILE TO

TEZRMINAL.
dr

COMPUTE SEMI-VARIOGRLM,
CROSS-VALIDATE SEMI-VARIJGRAM.

A 5RID JF POINTS.

A SINGLE

TZ NEW STATPAC
ZW STETUS DJF

NUM3ER 1-15 OR

RITURN

POLYSION AS A WHOLE.
RECTANGYLAR 3LOCKS
TEST IR NIRMALITY OF A VARIASBLE.

FILE BY SORTING

CARRIAGE RETURN

MW .
MENJ TO KERA
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PREPARE STATPFAL FILE FOR KRIGING PRIGRAMS.
TRANSFORM STATPAC FILE
TRANSFORM RZADASLE/EDITASLE
SASIC STATISTICS.
A SYMBOL MA° AT THE
SEMI-VARIOGRAM PARAMETERS.

ZDITABLE
STATPAC

STAT2AC

INPUT/OUTPUT FILES.
EXIT KRIGING SYSTEM,.

PPEAR.

nn

4 1

THEORETICAL
FREQUENCY

0.00000002JE+0)
0.0002J2000E+0)
0.0003302JE+0)
0.000000025+0)
0.52824993E+01
0.60489983=+01
0.573299%3E+01
0.9870292984E+01
0.87329993E+01
0.60439938€E+01
0.52224993E+01
0.30023202€+0)
0.J00000003€+02
0.003030N02JE+0)
J.0000000JE+C)

FILE? Y/N ¢

L ]

min

WITHIN A POLYSON.

EILE.

NOT PREVIOUSLY PROCESSED

3Y



WHAT IS NAME OF STATPAC INPUT FILE?
CLARKFE.PR

GIVE A NAME FOR THAEZ STATPAC QUTPUT FILS:
CLARKFE.SOS

DO YOJ WANT TO SEE THE COLUMN IDS? Y/N:
Y

N= 50 M= 3
COLUMN IDS ARE:

1)Xx=CO0R 2)Y-COO0R 3)% Fe

DO YOJ WANT TO SORT FILE CLARKFZ.PR
1) 8Y PRIMAKRY ROW ID
Z2) BY SZCONDARY ROW ID
3) BY A SELECTED STATPAC VARIABLE,
4) BY TWJ SELECTED STATPAC VARIABLES, OR
5) B8Y THREE SELECTED STATPAC VARIABLES?
ANSWER 1, 2, 3, 4, 0OR 5:

1
00 YOJ WANT TO SORT ROW IJS
1) IN ASCENDING ORDER, OR
2) IN DISCeNJING ORDER?
ANSWER 1 OJR 2:
1

NIW READING STATPAC INPUT FILE

REZCIRDS PRIOCESSED = 53 .
NJdW SORTING ARRAY OF PJIINTERS
NOAd WRITING STATPAC 0QUTPUT FILE

RECIRDS PR3JCESSED = 53
THZ SJRTED STATPAC FILE HAS 3EEN WRITTEN

THZ QUTPUT FILE IS CLARKFE.SOS
FI_EIJ= A3CDEFGH N= 52 M= 3

NORIMAL ENDJ OF STPSORT ROUTINE.
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KRISINS ST=ZPS CURRENTLY AVATILASBLE:

1) PREPARE STATPAC FILE FOR KRIGING PROGRAMS,.

2) TRANSFORM STATPACL FILE TO READABLE/EDITABLE =ILE.
3) TRANSFORM READASLE/EZDITASBLE FILE TO STATPAC FILE.
4) ZALCULATE BASIC STATISTICS.

5) PLOT A SYMBOL MAP AT THT TERMINAL.

%) ZREATE CZONTRCZCL =ILE OF SEMI-VARIOGRA4M PARAMETERS.
7) ZOMPUTE SEMI-VARIOGRAM.

8) TROSS-VALIDATE SEMI-VARIOGRAM.

?) (RIG A GSRID DF PUINTS.

10) KRIG A SINGLE POLYGON AS A WHOLE.

11) KRIG MJULTIPLE RECTANGULAR BLOCKS WITHIN 4 POLYGON.
12) TEST FOR NORMALITY OJOF A VARIABLE.

13) CREATE NEW STATPAC FILE BY SORTING STATPAC FILE.
14) REVIEW STATUS OF INPUT/OUTPUT FILES.

15) EXIT KRIGING SYSTEM.

INTER O NUM3ER 1-15 OR CARRIAGE RETURN.

*xkk IF INPUT STATPAC FILE NOT PREVIOUSLY PROCESSED BY
STE® 1, IT IS MANDATORY TO DO IT NOW.

CARRTIAGE RZITURN WILL CAUSE MENU TO REAPDEAR,

14

IN?YT FILENAME: CLARKFE.PR

NORTH COORDINATE COLUMN NO: 2 IJ: Y-COJOR
EAST COORJINATE COLJMN NO: 1 I0: X-COOR
ASSAY VALJE COLUMN NO: 3 ID: % Fe

OUTPUT FILES CREATED
FI_ENAME: FILE TYPZ:
CLARKFE.PR

CLARKFEW.FI

CREATED 3Y:
STATPAC 1) PREP STAT?AC =ILE

CHARACTER 2) STATPAC T3 EODIT

3) E0IT 7O STATPAL

6) CR CONTROL FILE

7) SEMI-VARIDGRAM

JR GRID
JR GRID
JR GRID
JR GRID
POLYS5ON
POLYSON

CLARKFELUN STATPAC

PLOTFILE CHARACTER 5) SYMBOL MAP
CLARKFEL.CTZ CHARACTER

CLARKFE,.CT2 CHARACTER 6) CONT. FILE
CLARKFE.VAR CHARACTER

CLARKFELXVC CH4ARACTER &), 3) XvaL
CLARKFELXVS STATPAC 8), ?) XvaL
CLARKFEL3RC CHARACTER 3), %) XVAL
CLARKFELGRS STAT®2AC 8), %) XvaL
CLARKFE.BLC CHAARLCTER 13-11) KRIG
CLARKFE.MUC CHARACTER 15-11) KRIG
CLARKFE.SJS STaveal 13) STATPAC
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KRISING ST=ZPS CTURREINTLY AVAILABLE:

1
2)
3)
&)
5)
5)
7)
8)
7)
10)
1)
12)
13)
14)
15)

PREPARE STATPAC FILE =0R KRIGING PROSRAMS.
TRANSFORM STATPAC FILE TO READABLE/EDITABLE FILE,
TRANSFORM REZADABLE/EDITABLE FILE TO STATPAC FILE.
CALCULATE BASIC STATISTICS.
PLOT A SYMBOL MAP AT THE TERVINAL,
CREATE CONTROL FILE OJF SEMI-VARIOGRAM PARAMETERS.
COMPUTE SEMI-VARIOGRAM.

CROSS-VALIDATE SEMI-VARIQOGRAM,

KRIS A 5RID OF POINTS.

KRIG A SINGLE POLYSON AS A WHOLE.

KRIG MULTIPLE RECTANGULAR 3LO0CKS WITHIN a4 POLYSON,
TEST FOR NORMALITY OF A VARIABLE,

CREATE NEW STATPAC FILE 3Y SORTING STATPAC FILE,
REVIEW STATUS OF INPUT/OUTPUT FILES.

EXIT KRIGING SYSTEM,

ENTER A NUMBER 1-15 OR CARRIAGE RETURN,

*xx% TF INPUT STATPAC FILE NOT PREVIOUSLY PROCESSED BY
STE® 1, IT IS MANDATORY TO DO IT NOW.

CARRIAGE RZITURN WILL CAUSE MENU TO REZAPPEAR.

15

*xkx STOP
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