











APPENDIX 1
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IF(LeEQe15)85¢66
IF(LeEQel6)BHEET
IF(LeEQe17)874+68
IF(LeEQe18)884+69
IF(LeEQe19)894+90
WRITE(24171)
FORMAT (20X *MAP
GO TO 320
WRITE(2+172)
FORMAT (20X +«*MAP
GO TO 320
WRITE(2¢173)
FORMAT (20X +*MAP
GO TO 320
WRITE(24+s174)
FORMAT (20X +*MAP
GO TO 320
WRITE(2+179)
FORMAT (20X e+*¥MAP
GO TO 320
WRITE(24:176)
FORMAT (20X s+ *MAP
GO TO 320
WRITE(24177)
FORMAT (20X +*MAP
GO TO 320
WRITE(24+.178)
FORMAT (20X +*MAP
GO TO 320
WRITE(24179)
FORMAT (20X +#MAP
GO TO 320
WRITE(2+180)
FORMAT (20X +*MAP
GO TO 320
WRITE(24181)
FORMAT (20X«*MAP
GO TO 320
WRITE(2.182)
FORMAT (20X+*MAP
GO TO 320
WRITE(2+183)
FORMAT (20X +*MAP
GO TO 320
WRITE(24.184)
FORMAT (20X +*MAP
GO TO 320
WRITE(2+185)
FORMAT (20X +*MAP
GO TO 320
WRITE(2+.186)
FORMAT (20X« *MAP
GO TO 320
WRITE(2+187)
FORMAT (20X +*MAP
GO TO 320

CONTINUED UPWARD 1 GRID UNIT*//)

CONTINUED UPWARD 2 GRID UNIT*//)

CONTINUED UPWARD 3 GRID UNIT*//)

CONTINUED UPWARD 4 GRID UNIT¥//)

CONTINUED UPWARD S GRID UNIT*//)

CONTINUED DOWNWARD 1 GRID UNIT*//)

CONTINUED DOWNWARD 2 GRID UNIT*//)

CONTINUED DOWNWARD 3 GRID UNIT*//)

CONTINUED DOWNWARD 4 GRID UNIT*//)

CONTINUED DOWNWARD 5 GRID UNIT*//)

oF

OF

OF

oF

OF

OF

OF

FIRST DERIVATIVE ON SURFACE*//)

FIRST DERIVATIVE DOWN 1 GRID UNIT*//)

FIRST DERIVATIVE DOWN 2 GRID UNIT*//)

FIRST DERIVATIVE DOWN 3 GRID UNIT*//)

FIRST DERIVATIVE DOWN 4 GRID UNIT*//)

SECOND DERIVATIVE ON SURFACE*//)

SECOND DERIVATIVE DOWN 1 GRID UNIT*//)
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GEOPHYSICAL COMPUTER PROGRAM 1

WRITE(2+.188)

FORMAT (20X+*MAP OF SECOND DERIVATIVE DOWN 2 GRID UNIT*//)
GO TO 320

WRITE(2+189)

FORMAT (20X+*¥MAP OF SECOND DERIVATIVE DOWN 3 GRID UNIT*//)
GO TO 320

DO 33 1=26+IMAX

CO 34 U=26+JIMAX

P(l1¢J)=0e0

DO 35 K=1+411

Pl eJ)=CIKsLI¥R(I=25¢J-25¢K)+P (1)

CONT INUE

CONT INUE

P33 F I I I I N I I I I I I NI T I I I NI I T I KN R
NEXT SECTION PRINTS ALL MAPS IN SAME FORMAT AS

INPUT MAP (SEE PREVIOUS COMMENTS) e
IR T R R R R e R R S S S S Y

DO 36 JU=26+JIMAX

WRITE(2+223)

FORMAT (4X +24(1H*¢4X) 1H¥* )
WRITE(2¢37)(P(TeJ) s I=26+1IMAX )
FORMAT (2X e25(F4e041X)/)
IF(IMAXeLTeS0) 7C0. 36
WRITE(2+4701)

FORMAT(1H )

CONT I NUE

IF(JUMAXLTeS50) 7024 705
LMAX=(50-JUMAX)

DO 703 LL=1+LMAX

WRITE(2+704)

FORMAT (4Xe24( 1H*e4X) s 1H*//)
CONT INUE

CONT INUE

CALL EXIT

WRITE(2+91)

FORMAT (1 X+« *ERRORs TOO LARGE L VALUE¥*)
CALL EXIT

RS2 2 S L e e R R R e R R e T SRR R A
JULYes 1974
ANY QUESTIONS REGARDING THIS PROGRAM SHOULD BE DIRECTED TO
GEOPHYSICS SECTION
INDIANA GEOLOGICAL SURVEY
BLOOMINGTONe INDIANA 47401

NO RESPONSIBILITY 1S ASSUMED BY THE INDIANA GEOLOGICAL SURVEY

NOR THE INDIANA UNIVERSITY DEPARTMENT OF GEOLOGY FOR ANY ERRORS,
MISTAKES OR MISREPRESENTATIONS THAT MAY OCCUR WHEN USING THIS
PROGRAM, NOR IS RESPONSIBILITY ASSUMED BY THE INDIANA UNIVERSITY
RESEARCH COMPUTING CENTER FOR ITS CORRECT REPRODUCTIONS

W2 I K I I I K 3 K I I W K 36 I H K I I I I I I I I I I I NN K

END
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Appendix 2. Input Cards for Test Case

Card 1. 80-column identification card. Information
from this card is printed as a heading for
each of the maps.

Card 2. Codes to select certain map data as output.
Cols. 1-19 are either punched with 1 or
zero (Format 19 11). Codes are described
in the program comment cards; for exam-
ple, if col. 1 is punched with a 1, a map

continued upward one grid unit (a = .5 km)

is printed. For the test case, cols. 7 and
16 were punched to yield two maps:
(1) input map continued down two grid
units and (2) second derivative of input
map (appendices 4 and 5).

Card 3. Gives coordinates of maximum I and J values
(I and J begin at 26). For a maximum x

coordinate of 25 data points, a value of 50
isentered. For a 25 X 25 map input IMAX
and JMAX are read in as 50, SO (Format
212). A base value (F6.2) is also read in
on this card. The base value is subtracted
from the original data input.

Card 4. A scale value is read in to multiply the output

data. In this test case, the output gravity
values are expected to be small and a scale
value of 10.0 is used (F10.4).

Card 5. Input data for the maps, one item of data per

card with Format (17X, F7.2), are in row
and column sequence; for example, for a
25 X 25 data array, 625 cards are now read
in.

Card | — 25X25 GRAVITY FIELD OF VERTICAL CYLINDER,2 KM RADIUS,TOP 2 KM DOWN,BOTTOM SO KM

Card2—= 0000001000000001000

Card3—= 5050 0.0

Card4—= 10,

Card § —= 2.14

Card 6 —= 2.25

. 2.35

2.46
2.57
2.68
2.79
2.88
2.97
3.04
3,10

3.13 First 25 data cards are stored as first row

3.14

3.13 in 25 X 25 map array (Appendix 3)

3.10
3.04
2.97
2.88
2.79
2.68
2.57
2.46
2.35
2.24
2.14
2.25
2.36
2.49
2.62

I\

2.75 r Beginning of second row

e o o © o o o

Card 627 —= 2.35
Card 628 —= 2.24
Card 629 — 2014

Final data values of last row
. of 25 X 25 map array
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Appendices 3-5. Selected Output Maps for Test Case

A gravitational field over a vertical prism was digi-
tized at a grid interval of 0.5 km and used as a test case
for program HNDRSN2. The input data were generated
from a program following an algorithm from Talwani
and Ewing (1960) and is displayed in appendix 3 as a
25 X 25 map. Map values are in milligals multiplied by
a scale factor of 10 and then rounded off. For exam-
ple, the first input value of 2.14 (appendix 2) is printed
on the map in the northwest corner as 21. The solid
heavy line outlines the prism. Contours show that the
input field is a smooth function with a maximum value
of 8.8 milligals.

In this test case only two computed maps were
specified. The first was a map continued downward
two grid units toward the source of the anomaly (appen-

dix 4). The maximum value of the field is greater than
the original map data (13.1 milligals), with an overall
increase in contour gradient. Contours along the edges
of the map are no longer a smooth function, a phenome-
non associated with a field as it is continued close to the
source and with the inherent limitations imposed on all
edge values as discussed previously.

The final map is the second derivative of the input
gravity data (appendix 5). Note that the contours dis-
play an increased gradient over the center of the anomaly,
thus effectively isolating a local source from a regional
gradient. In the case of a magnetic field over a vertical
prism, the zero contour closely approximates the edges
of the source.
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Appendix 3. Input Data
[Contours in milligals X 10]

[Gravity field calculated over vertical prism, vertically sided with outline shown by 12-sided figure in center
of map]

25 X 25 GRAVITY FIELD OF VERTICAL CYLINDER, 2 KM RADIUS, TOP 2 KM DOWN, BOTTOM 50 KM
INPUT DATA LESS BASE OF 0.00 MULTIPLIED BY SCALE OF 10.00

* *
3l1.  31.

* *
34. 34,




22 GEOPHYSICAL COMPUTER PROGRAM 1
Appendix 4. Input Data Continued Down Two Grid Units
[Contours in milligals X 10]

25 X 25 GRAVITY FIELD OF VERTICAL CYLINDER, 2 KM RADIUS, TOP 2 KM DOWN, BOTTOM 50 KM
MAP CONTINUED DOWNWARD 2 GRID UNIT

;;. 21,
*

*
36. 35,

*
1. 15. 16. 17. 18. 19. 19. 20. 21. 2l. 20. 22. 2l. 22. 20. 2l. 2l. 20. 19. 19. 18. 17. 16. 15. 11.
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Appendix 5. Second Derivative of Input Data

[Contours in milligals/.Skm/.Skm]

[Note additional significant figures can be printed out if the “scale” factor is increased]
25 X 25 GRAVITY FIELD OF VERTICAL CYLINDER, 2 KM RADIUS, TOP 2 KM DOWN, BOTTOM 50 KM

MAP OF SECOND DERIVATIVE ON SURFACE

=1l.

-0. -~ 0. =-0. =0. =-0. -0.

-0.

*

« =C.
.

-C

.

-0
.

-0,

.
-0.

.
-0.

-0. =0.

.
(-]
'

* .
-0. =0. =0.

.

L]
-0.

-0.
-0e

-0. =0.
-0. =-0.

=-0.
-0.

. * . *
-0, =-0. =0. =0.

.
-0.

. . *
=0. 0. -0.

.
-0.

-0. -0. =0. =-0. =-0. -0

=0.

0. =-0. <-0. <-0. =-0. -0.

0. =0

-0.

0.

-0. =0.

-l ~-l.

-1.

-le

=2. =2, =2. =2. =2.

2.

Summary

points) was 46,000 octal or 20,000 words. Running

time required 26 seconds on a C.D.C. 6600. Single

Program HNDRSN2 implements Henderson’s (1960)
algorithm to calculate derivative and continued fields.

precision arithmetic (14 significant digits) was used

in the program.

The space required to create 19 derivative and continua-
tion maps from an input array of 25 X 25 (625 data








