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APPENDIX II



LOCATED EVENTS

DECs 197€/0AN, 1977 wELKOM

NUMBER EVENT=TIMF (CAY=-SEC) X=COORD . Y=COORD. 2-COORD. MAG o
1 12 182 S3 00 7395, 7773, 2%51C.

2 13 09 13y 29 9872, 4992, S607.
3 12 03 05 18 7939, 10329, a47,
- 13 12 26 =3 a1CS. TATA. 2RAs,
5' 13 12 2¢ 97 82313, 7345, 3147,
6 13 14 32 20 6129, $9046. 2916.
7 13 17 20 M 12420 10347, "9a),
a 12 1§ o&C 30 126286, 1450, 3027,
° 13 20 29 1? 962S. eava, 1997,

ic 13 20 ¥ 02 10366, 7834, 2094,
1 13 2¢ ¥ 10 120973, 10028, 31941,
12 12 22 22 16 G626, 11302, 2193.
13 14 00 45 &0 12041, T031. 2321,
e 14 10 4% (7 12858, 1563, 4272,
s 14 1¢& S7 26 8l1a7, TTAT. 2869,
16 14 16 %8 ) BAESA. 752% 2034,
17 14 18 Q& 2% 6623, e8219%. 1497,
18 14 182 0S 0SS 10326, 64ARG, 3%,
19 14 20 01 2% ans, 6769, 1394,
20 14 20 7 4% 1211 3. 12183, 3720.
21 1« 21 01 8 1e2r, §%79. 4981,
22 15 16 45 11 9132, T028. 2714,
23 1S 19 01 %3 ARG, TA2H. 4360,
24 1S 21 16 Se 10712, 12614, 1852.
28 1¢ 0 & ;1 11079, 10749, a8,
26 1¢ 08 I8 00 TACS, 683s, 3174,
27 i1¢ 09 11 9%2 9060, Sall. 2631,
en 17 12 17 14 10282, 11099, 2%5C8.
29 17 12 &7 13 6338, G134, 4261,
3 18 00 S2 Ca 136286, eATA, 2172,
n 1¢ 12 9e 3 11107, 4519, aBsH,
32 18 17 s= 23 9228, €901 . 2570.
33 19 18 32 %) Gean. 1842, 2606,
Ia 20 03 2 S Gim, =34 %) 3141,
3= 20 09 a5 ce 7051« 7958, 2%17.
36 20 10 32 1s 12447, 520, 1664,
37 20 t7 2& 24 10502, T0CA. 2884,
38 20 17 S7 a0 12723 a1s8, 2456,
9 20 21 11 cs 13210. 2382, al163,
a0 21 0L S 18 & LEN 7775, 2214,
‘I| 21 04 ¢a =2 108 32, €970, 2773,
220 21 21 20 2e 10632, S136,. 1635,
[} ] 21 22 a7 a» TS, asSaz, 1601,
as 2R 23 A3 At 8822, 7143, 2775
(3] 29 04 23 asS 84513, 7836 2243,
s 29 13 17 18 75386, 7832, 2738,
ar 29 17 88 as 103913, arev. 1983,
a8 31 90 ¢7 17 11074, s2%2. 2749,
9 21 1a A7 s 6487, 4199, 2120,
50' 03 20 27 As 8700, T719. ELL N
S1 03 23 & 232 aaav, 7213, 2921,
g2 24 01 05 57 6748, 784 3. 3117,
2831 ca 02 180 02 8219, 7223, 3135,
Sa ca J& 87T 232 sS242, haun, TATY.
ss 24 18 17 S¢ 6A21. 6921 487,
Se 04 21 e s 11690, 2781, csr.
87 o8 01 11 33 7917, 591%. 2784,
“a 6T 7 0% S 8740, 954, 29338,
.9 s 27 3 28 81 T4, 7258, 20888,
[ 1] 06 1% S3 &2 65Pa, Al104., 1920.
L3} 06 21 Se 3¢ 8538, J222. 918,
62 76 22 3¢ 3¢ 11919, Jaan, 1887
e3 c? 0SS a7 03 8797, T080. J140.
ae 27 10 27 0©s TST7a,. .73, 287%,.

6 - 23 JULY 1377 wELKOM,

NUMBER EVENT-TIME (CAY-3EC) X=-CO0RD. ¥Y=-COORDe ¢-COCAD MAG .
i L] 14 aa a5 Tall. 92%59. 2833, 0«50
é LLIY | 50 1% 972%. BTaS, 1531 Qe 57
3 o4 17 456 %9 7279, THYS. 22813, Qe 30
. 26 18 12 06 14028, 6478, AL0L . Jdeol
S €? 02 e 19 ar 8. 9487, 1798 ~Je10
] Q7 931 a1 %o 777%. 7770, 1929 0e19
14 €Y 06 02 06 7547, 392 1343, 0e29
e 3? 07 19 &7 wnon. LLE A 1930, 150
v 0 08 9%. 2% 6950, 8A18. I571. -0« 30

10 07 1) 2¢8 12 4390, TART7, 4991 . ded0
i o 17 24 2% 14220, T6A9. 1a2a, 2.01
ldl L34 19 18 93 10396, TANS, 21264 Q.69
i3 ' 34 i3 w8 20 10132 71264 Iv2a,. 0«57
14 ca o0 b 19 6382, A9ST . 23404 Qet2
s 08 33 a8 0% 13448, To%Sa. 1986. lel)
16 c9 0 %0 29 $95%. 7148, 16aa, =Qe1l1
184 CA 0f 43 aa 22611, 2429. 6530, L«30
s L 10 21 12852, AB19. a5l2. 04 56
s Q8 12 %2 27 197036, A391. 264, Jdel
a0 08 18 M 13 LLEL 7721 . 3109 Das?
aa 0" 20 a0 22 S717. 75106 1872, “3e10
i 08 22 14 58 8740, THAS,. 2677, dels
a3 9 22 24 %» A746, 10292, 4980, Qe 38
8 a9 11 11 24 13018, s128. Al Osde
19' Q9 1e 0% 1% 39350, 9a79. AB26. le2)
26 99 14 4% 13 4698, 9384, 3199 Qa9
l" 09 17 88 ;s 7948, 7693 2881, e S1
8 a9 19 91 16 7900, 7808 . 27%0. Q.52
v 10 03 42 133 AAag, 10095, S5078. Je70
30 0 0% s 30 71616, T2 . 2766, Leda
3l 10 0% 2 18 9e4n2, 9169, Juel, Led2
32 10 Q7 00 113 13510. wsan., 3990 Led?”
33 10 12 a) 2¢ s3%8. 812%. S778. Dedts
JA' 10 14 27 %a vane. 7?73, 237%. leds
35 10 14 le 18 S0La,. 7386, 2748, Q79
:e’ 10 20 3l i3 8942, A8l 3. 1886, Je 80
a7 10 2% 49 a8 arna, THOT. 2587, LelS
14 i ca 22 10 12068l 5976, 3591 . 1.87
3y 11 9% se& 27 L2%oe, LLEA N 3901 . Lew®
«0 11 07 2¢ %0 1é131. S701. 4256, lean
nli 11 1Y 08 M 9875 5964, 1831, =~Je08
“2 i 12 o0& a1 7451 5902, 1964, Je 29
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& - 23 JULY 1577 wELKOM,. L CONTINUED

NUMAEN EVENT-TIME (CAY-SEC. X=C0QRD. ¥Y-COGRDe Z-COGACS MAG o
L] 11 18 & 22 Ti17. 2828,
s 11 18 4¢ a0 $911e $380.
45 11 I8 48 22 8011 3796,
“o i 16 33 11 46 34, 2840,
ar 11 1e& $3 &0 13173, 3109.
4o 11 17 02 31?7 L4591, 4166,
.y 1! i8 13 82 2ilba, 6733,
30 121 3a 3% 7% %48, 2531,
s1 11 23 a7 Sa 1i7356, 2271
82 12 02 00 =0 121 9)3. 3733
s3 12 ¢ o8 4 13639, 2567,
Sa 12 0E 8 ay 2797, 2514,
35 12 12 a2 14 90513, 392
36 12 15 S5e¢ 43 8930, 2400,
Sll 12 6 87 2a A60%. 2999
88 12 17 Q3 11 8e17. £H43,
39 12 17 0§ 00 ¥i87. 1793,
LX) 12 17 11 10 9il32. 3541,
sl 12 17 40 =3 14179, 2816
0l 12 20 a1l i 12411 13896,
63 12 Q0 it 6 Y023 2958,
1Y 17 02 Ss oS 12118, enle.
L1 13 16 18 &) 7107, 174l
(1] 13 16 50 4S8 Gela,. 5122
ar ¥3 21 2? 8= 4440, 2322
e 1Y% M 3e 97 €sdl. 2209
a9 1Y <3 21 05 16927, ?jeas,
70 i ot 8 27 102 4. 21 %4,
71 le 0L 28 32 yaan. 2118,
72 14 ie 4 01 7032, 2153.
73 is 8 8 39 f044d. 2629,
T4 14 19 12 32 laing, 22813,
75 1a i1s s& 27 9677, e7n2.
76 18 23 42 4 15029 1906,
77 15 0a J¢ 15 L0438, 2351,
78 18 (-4 02 b} 13518, 2516.
9 14 05 22 1% 12007 2302
a0 18 26 o 01 1awli7. “0dYe
8l 1S 14 22 s 7718. 2982,
8 19 1% 02 M 7749, EER
el 12 1£§ Q02 2 663l 3313,
Be 15 15 J09 2s 107353, Jin0.
0% 15 19 &8 - 14 8500, 4076,
45 18 12 88 &9 w003, 1584,
d?l s 1s 33 13 Fedn, 3”11
a8 18 1% P4 39 ANl b, 238l
6w 18 is a7 A LLELN FE T
3 19 18 A 13 10744, 1956,
il' 13 a3 32 03 9220. 1326,
9e 18 éy 12 11 $3.7. 3130,
¥ 19 23 A7 A0 7321 2289,
e 15 14 83 2% wlan, 244,
w5 1% s A 33 10748, 2547,
Ty 14 14 28 1t 10224, 3261,
? 1% 1 12 a5 labua, 2alde
8 14 19 02 232 10486, énsile
e 17 07 00 03 L4812, 2310.

189 | 4 CY % 27 12181. 31110,
a1 184 1 2% e 8013, 2adda
i02 17 20 48 12 YA 2556,
103 17 23 1% a2 ivoaa, 3bls.
fus 19 JY ag 18 7331, 3210
108 14 0% 55 aa La0Ha, 2082,
106 13 07 1% s 10609. 1419,
107 13 27 33 ao 9410, 2J)82.
iun 12 0y i¢ 24 L 209d .
109 19 1% i0 a3 A48 18, 3108,
‘10 19 19 14 21 v0%le 3Te2.
IR} 14 19 17 13 7847, 3T2%.
1ie 19 16 2y 23 15739, JB90.
113 13 17 17 3 S172. 2580,
1is 19 23 2 20 19301, 1084,
s 19 93 e 01 184256, 4375%.
iie 1?2 0% 36 2 Lisal. 3815,
e 19 Qe je s VLIV ‘D2de
lio 13 s 26 03 10378, 2605.
9 19 16 a¢ 25 3807, 1Ja9.
120 19 a9 23 112563 Jada.
121 13 21 26 0% 13238, Jol7.
12 29 10 ¢ %2 7543, 31 AS.
i3 20 10 26 M) 7224, 2228,
Lds 20 10 Se 1? 13718, 2018,
1258 20 18 a0 12 10358, 1260,
18 20 1) 40 22 LR 1056,
ie? 20 16 23 a8 9450, Vl26.
128 21 o1 a8 1} 13ia,. “laa,
idq 21 1 a2 30 4773, 10949, 4079
130 21 18 a5 &y 4120. 108248, 6083,
13 1 19 ag 98 92132, 45353,
132 22 19 3% 20 13036, 4a1ns.
133 a2 16 11 21 912 3NS5 .
1Je 22 40 10 " La719%,. 4319
138 217 0 1% =o 610 inld7.
136 2y N 58 32 7. 2740,
137 27 14 g4 s eena,. 2140,
149 23 19 59 12 5 2. PERLEY
139 2 17 i 9 121 71 6798,
140 2% {7 a7 1a A 15 1A99.,
sl 2% 19 18 36 LR Y 2779,
l.ll 29 19 18 14 41 9. 872,
Le) 23 0 12 99 83 % Idla
isa 2% 2) e 14 781 91,
l~5| 2% 2 20 91 L4914 2233,
1so 29 21 2% 89 Laanr, 1810,
La7 24 01 -5 21 6143, 6527
148 24 02 12 A7 13027, 4307,
Las 25 ay 13 3? 4379, 2826,
130 i% 17 25 1A 1034a, 2710,
ASII 2% 17 is 955, 19133,
192 25 19 LI | “d . 27135,
» 81 s 2 14 S4 13002, 3582,
154 25 23 18 1?7 11430, 2351
199 26 74 Q0 27 14Ada. 2538,
156 27 ua 53 19 11478, I524.
157 27 17 24 00 daib, INr7.
134 22 17 2% a8 14373, 2597,
(%11 27 17 34 aa 5550. 1200.
160 * Bd 19 4 € Al 10hal. 2712
161 27 20 1? 20 4)48, 1618,
1ue 27 20 24 17 13227, 4l ld.
13 2 20 7 Q7 314, 074,
164 29 00 1 M a¢ e Jaln.
16% 2n o4 12 94 4406, 28548,
its 289 9% 231 %8 da3?, 2618,




APPENDIX TT1

Programme descriptions. Listings are provided for the programmes
used in the analysis of the seismic records. All are written in
Fortran and plotting is achieved with Calcomp subroutines.

prog LOC4 (author S.M. Spottiswoode, modified by F.W. ARNOTT)

The hypocentre of a seiumic event is determined by minimizing the
square of the distance residuals found from P and/or S arrival
times, for a 2 layer crustal model. Subroutine TRAVEL provides
the theoretical travel times, the new hypocentre and then
calculates the distance derivatives of the residuals. Note for
stations directly above a. estimated hypocentre the solution is
unstable. Subroutine LEQLP (source I.M.S.L.) solves the linear
equations formed by the Seidels approximation for the distance
residuals.

prog LOCl (author F.W. Arnott)

Determines a hypocentre using the PS interval, the polarites and
amplitude ratios of the first arrival. The angle of incidence at
the free surface is interpolated from the Gutenberg relationship
for amplitude ratio (AMP) and incidence angle (ANG). Assumes a
two layer model. Subroutine COORD evaluates the cartesian
coordinates from the polar coordinates of a single point.
Subroutine INTRPL (source collected Algorithms from CACM)
interpolates the angle of incidence for a given first arrival
amplitude ratio, using values from the Gutenberg relationship.

prog MAG (author F.W. Arnott)

Input and driver programme for the following subroutines.
Subroutine MAG determines the magnitude of an event from its
maximum peak amplitude and period as recorded by an EV17 series
seismometer. The equipment response is corrected for by the
measured ClO value. Subroutine MSTAT finds the st-tistical
differences between the magnitude estimates at different
stations for a single event. Subroutine TABLE tabulates the
values determined by ‘MSTAT”

prog TRANF (authors S.M. Spottiswoode, and R.W. Green modified
by F.W. Arnott)

Transfers the useful data blocks and files from an unlabelled raw
data tape to a standard label archive tape. The renumbering of
blocks and files is indicated in the printout. Subroutine MAINS
is principlly designed to remove any 50 Hz noise. The filtering
sub. is optional. If evoked it selects a common frequency from
the first block of a data file and then removes this frequency
component from the remaining blocks of data by a cros.
correlation technique. Subroutine CROSS performs the cross
correlation filtering.
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prog SPLOT (authors S. Spottiswoode R. Green, modified by F.W.
Arnott)

Files of the archived type are each read and the blocks
containing the seismic events, are then plotted and/or 1lictcA.
Subroutine GRAPH plots the seismic trace perpendicular to the
plotter x axis and scales the plot so that the maximum peak 1is
not greater than 2.5 cms. Subroutine READT reads the archive
tape onc file or event at a time for processing. When completd
the next call to this subroutine will read the next file.

rog SPEC (author S. Spottiswoode modified by F.W. Arnott)
Prog ofkl

A selected time window of an event, presently set to 0.4 seconds,
is deconvolved in the frequency domain by the pre determined
system response. End effects are removed by applying a cosine
bell function to the ends of the rectangular time window. The
accumulative energy, velocity, displacement and log displacement
spectra are then determined, listed and plotted. An optional
facility is the applicaion of a digital filter, this was not used
in the present programme. Subroutine RRITE lists and plots the
various output data sets. Subroutine ORSN shifts the origin of
the plotter to a new position either above or alongside the
previovs plot. Subroutine PSPEC Scales and plots a log=log plot
of displacement spectra and frequency. Subroutine RHARl is not
listed. It is the one dimentional adaptation of the three
dimensional Fast Fourier Transform ‘HARM® (I.B.M. software
package) storec as HWBRHARI on the disc ACM.HXNOO6. Any standard
ID complex FFT can be used.

Calcomp subroutings used are PLOT, PLOTS, SYMBOL, NUMBER, LGAXS,
LINE, SCALE and AXIS.

The following group of programmes were used to digitize and plot
the maps and sections occuring in this project. They were
designed for general use and were written by the author in
Fortran IV using Calcomp software. Listings have not been
provided, however fully documeted versions have been stored on
the archive tape ARFWEL.

file DIGITIZE

An interactive programme designed to digitize both maps and
geological sections at any scale. The digitized data along with
format control was stored in a Wits System file (disc file, in
the IBM 370. The digitizer was a Summagraphics intertaced with
the IBM via a Hewlit Packard graphics terminal. The file, once
createa, could then be accessed and be used as input in the
following programme.
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file PLODIG

This programme plots the digitized data with various format
options which are specified during digitization (e.g. axis,
boundary, axis annotation, headings, map text, varied scales,
solid, smoothed, dashed lines and symbols).

The following files have been generated by the digitizer
programme from maps of varying scales and these form the input
data sets for the plotter programme.

GSEC6 BPISTN
GSEC8 WELKOM
GSEC10 SURDAM
PNDYKE MINACT
PNFALT MINBOU

file SPPLAN

Plots the located seismic events in plan at any scale. To
minimize error due to paper displacement the events are plotted
in sequential strips. Various options exist for boundary type
width of plotting strips and rotation of plot. The input data
is obtained from the file WELEVEN.

file SPSECT

Plots the located seismic events (file WLEVELN) onto sections.
All events in the region between two section lines are projected
onto the nearest section line. The sections can be at any
position and can be either parallel to the X or Y axis.
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PARAMETERS A -
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SUBROUTINE LEAQTIP (AsMgNsBsIBINGT«NLeD2¢ER? LElPOOLO
LEl1POO2O

-LEQT ‘ P--------s/o—-—---L I SPARY 1--------—------—-----------------------LE l P O 030
LE1POQ4O

FUNCTION - LINEAR EQUATION SOLUTION = SYMMETRIC STORAGE LEL1P0QSO
MODE = SPACE ECONOMIZER SOLUTION LELIPCO&D

USAGE = CALL LEQTIP(AsMaNIR«IMsIDGTHDLls0D2yvIER) LELIPQOT0

INPUT VECTOR OF LENGTH N(Ne1)/2 CONTAINING THELEIPDOZ0
N BY N COEFFICIENT MATRIX OF THE EQUATINN LELPNQ9O
AX = A, A IS A POSITIVE DEFIMNITE SYMMETKRIC LELIPOLOO
MATRIX STOREND IN SYMMETRIC STORAGE MODE. LEL1PQL10

ON QUTPUT. A IS REPLACED RY THE LOWER LELIPOL120
TRIANGULAR MATRIX L 4HERE A = LO_=TRANSPOSF,LFELIPOL130
L IS STORED IN SYMMETRIC STORAGE MODE wWITH LELIPO140Q
THE DIAGONAL ELEMENTS OF L IN RECIPROCAL LEIPQ1S0

FORM. LELlPOLl60O
NUMRER OF RIGHT HAND SIOCES (COLUMNS IN A} LELIPOLTO
(INPUT) LE1POL18O
ORDER OF A AND NUMRER QOF AOWS IN R (INPUT) LelPOL1SO
INPUT MATRIX NOF DIMENSION nN SY M CONTAINING LE1RP0OR20D
THE RIGHKT=HAMD SIDES OF THE EQUATIOM LELIPDZ2]O
AX = B, LELPOQR220
ON OUTPUT, THE N BY M SOLUTION MATRIX X LEL1RPQRCI0
REPLACES 8. LEL1POR4O
ROwWw DIMENSION OF K AS SPECIFIED IN THE MAIN LEL1PO2SO
PROGRAM (INPUT) LElPO260

THE ELEXENTS NF A ARE ASSUMED TO BE CORRECT LE1PQ2T0
TO I0GT DECIMAL DIGITS(CURRENTLY NOT USED) LELlPOR280

COMPONENTS OF THE DETEXMINANT OF A. LELIPGZSO
DETERMINANT(A) = QDle2,29n2. (OUTPUT) LELIPO3CO
ERROR PARAMETFER, LEIPO3]0
TERMINAL ERROR = 128+N, LELIPO320

N = | INDICATES THAT THF INPUT MATRI A LEIPO330

A IS ALGORITHMICALLY NOT POSITIVE LELIPN3%0
DEFINITE. (SEE THE CHAPTER L PRELUDE).. LELIFO3S0
SINGLE/ZDOUSLE LEIPO360
LUDECP+yLUELMP«LIERTST LEIPO370
FORTRAN LELIPQ380

--------o-----—----------------------0--—--—n-------—-------—----------LE 1P°390

CALL LEQTLP (A,M,N,B,IB,IDGT,D1,02,IER)

Purpose

To solve a set of linear equations AX=B for X, given tha N by N matrix A and the N by M matrix
B, where A is assumed to be a symmetric positive definire matrix.

Algorithm

First A is decomposed into LLT

using the Cholesky algorithm (IMSL routine LUDECP), then AX=3

is solved for X using IMSL routine LUELXP. The solution X is an N by M matrix in full storage
mode. X overwrites B. The decomposed natrix L 45 ia symmetric storage mode and replaces A.
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Pgm MAG-1 sub MAG  File smMaGEVI7

Qoct DINENSIOIN EVERNTIA) o DISIO) o AM (3,90, FP( 349 )41C(209),90(2,5),
eFVYILA,200)
ooc2 INTEGFR LST(24200) NSTINSURINEV, TARE(S)
500 COMMON NEVSTATIALG) IMI(3.9,500),00vI3,200) sEAVFI249.20010,
SAMYH(I 43,2000 ,3VUSI2:200) B8 TUSE 200),RyMUS(200) +LSTDEVIS,200)
SLAVEL(9,200)
0004 AFAL VS/ 34887 ,vP /8,97
ooace veS=1 /{1 /VS)=ltrve))
000& NSUR s
QoaQ7 NEys)
noce ﬂ!AO(S.*ovb((sYAV(J.np.Jn\.op.--l.q;
Qo009 sec FCRAMAT (A (A2,40a,02
0010 WRITE(ALRO0) ((%TAV|J.~'.J-1.al.--l.vl
o011 600 ‘f}ﬂnAvlﬂl.'svnVlﬂN NUMHERS ", 52, *NUNEFA AREA JIDE T 1CATIONG o/,
A2 IR IV 2K 008,420, 7)
0012 1.200
0013 S5004ENUISI) EVENT NST , [PS
0014 %00 BALOX TSR T1)
00158 .
c T ONUMBER OF STATICONS,
C I IF 92§ [NTERVALS READ INe (SECS.)
C I STATION NUMAFR
< = L I® OLD TYPE USED (AA8), CCARECTICN OF 0432 TO MAGe REQUIRED
(4 MAKE 1T EQUIVALENT wiTr GAIN OF TYDE A7],
001e 42,6
001”
do1e 20
2019
Q020 s03
0021
00z2 €02
0923
Qole IF(TAF “(M)oGTo0) WRITF (6,606 ) (STATINJLST(MNEV))uNu2, 2)
oors s CONT I~ 7
0Qne 804 FCRMAY ‘I.'flﬁ‘ TYPE ABA USED AT *,244, *( »0.32 CORRECTION) *)
0027 G T2 10
002n
oo0zin IFIDISIM)LECD.0Q) GO YO SO
0020 2 DIS(M)I=D(S(M)evPSe 000
00231 WEITF(B.A01)
0032 01 FORMAT(® DISTANCES CALCULATED FRCw FS |~'FIVALS.'. )
0023 10 CALL MAG (DIS,AM FD, IC QAP NST NSUR, TAPF
Q002s GC T2 1
0028 50 CEITE(B, SO08ILST(MNEV) OIS(~)}
00 2¢ eos FORMAT(SX,*DATA FapOR '(ﬂ STAYION *,12:* PS INTERVAL [9 *.,*"12.3)
0017 \ CONT INUF
0oge 8% CCAT INUF
001 CALL TABLEIEVTI, NSUR)
Q0a0 SYCR
oo En0
000} SUBROUTINE MAG (D15, A% .0, (C 6P AS " ,NSUR ,TADE)
0002 Ol“NSth AMUNL ) FP I3, 90 ICT 29 ), 13 OI-DI)-QI.GI)-O’-
BEWALETD)DISIID UMl
d00?* INTEGER TAPE( Q) JNJ(&)LSTIG,200)
00Ce CCWMON NEY STAT (8,9) OMT(34942000,0My( 3, 200) 4RAVH(2,5.2000,

o

SRAMVMI 2.94200) OVUSII200) +RMTUS(200) «HVMUSI200) +LST.DEVIS.200)
o, AVER(9, 200)
goc* REAL ALT) /710 ola 8800018 1R01A 88, 4177.7,455.7,C10711 JeE~b/
Q008 wRITE (6,13)
ooc? ECEMAT(/Z/7,20% " MAGNTITUDE DAY Aseeeee ANP PERLIDD GAINS *)

AMs MAK, AMOLITIOF [N MM, FP s PERIOD IN SECLNOS.

1C = RECORD GAINS. RC AEI LAY GAINS. ( 2 STATIONS ER CARD wHFRE NO

DATA LEAVE ALANKSG. ) won JEan CIO VALUE AT POSITICNS | OF REMLAY

A RECORD GAINS « NO AU LUTE

NGUR I NUNAER OF U1 FAC. slA'IUN!-
NUMBER OF STATIONS.

ST NF STAYIONS LIED o

alalalalalalaled

Ll
N
ZIISTATINGLSY (M WEV ) DN S o (AMIK M) Kol 3) (FR(K M) kn)
CaM) s kw43 ) O M) Gy L))
OANIX LIP30 2N IF I 2, 2R42720204 74000
D0 58 Mu | NST
1!!1‘)'0'!!')/1000
N0 8% xwe},3

ne 949 we| 8
FUAGIR M) 50
L L] Gix,u)20

DC %8 Jw) .0

SUME JI=0 .0

NJLJ) =0
C D!YFQIINA'!ON 2' MAGNT TUDE o

]

12
.5 CONTINUE
-

GO Y0 %o

M eEOQal) CONG®LLA0

1C'RaM)IoLFL0) GN TN A%
A(LICIx M) )oRPIx, ")
o

sHIRAN(K ¥} £GA
2D 1S(M)ea ), 7
MoM)sALOGLOC(L 0

-

( Ten MISFP(R M)A K, M) )/CLOI=-CONS
WAGE ¥ M) 46T a=04009 A

N x,

50 A

NO oE WAG (M) ol Te 0s00G) EMAGIR ) 20401
MIsFNAGIN, M) 0,2
CELIRTOTAL U/G A avEART, U/Ge

OE(¥)GT 0 ) EMAGH

¢ 1ev0 JHF ACE + 23VERT, SIRF

LSTIM NEV)GToaNSUR) FES}

(II=SUME SN eF MAG (K )
NJLIhaNICa) e
IFIXeGTal) GO YO
SUNML Je) ) 2SuMl ge |
NALJeLhaNJCas i) e
GC YN 40

an QBT (A, 18) W

18 FOEMAT(BOX,*“HAOR 1IN DATA CARND FCGU STATICN * ,124% COCMPOAENT $,12)

50 CONT INUF
I‘l"(‘\. SOINCSTATE I LSTIMINE YD) oW i) (NST)

Bl e e B B

-0
JEEMAGI L aM)
1

MPGN=OAINDPIP LUN=~CNTIRBewn= OIRINB P UN=O OB

BRAAS L8 BOPIIPLdiadisE B ERMRNUNNAMN AN N - OO0

SO0 DCOLOUL VU0V VOCLEUPU DOVOOCUOVOUOCOO OCOOLOOOLELL ©9
OO0 OCOOCOC VUUODOOTOEECY LUl oPLoo0O0UEe OoOoCLoOCLOO oo

3 02 FORMATIY MAX, AMP, AT UNITY GAIN'.'?S.!!S!.AQ-II.D

7 WEITF (RS0 (1 DI M) e¥u]|,9) 4xa]l,)

n s0e fﬁcu.'("';@’!.!-I.'?S..'0.)./.'2&-0’4.!'

9 WhITE(A, 508D (DIS(M) M NST)

(] soe FORMATL ' DLSYANCFS WT25,978.Y)

1 ARLITE(ALS0%) (LEMAGIY M) Mu| ,G)eKa),3)

e 0% ECRMAT(Y seseMAGNT TUNF . VERY [CAL *oT2%,2F 800 /e8K,

1 % NOHTH = SOUTH “(T25,9F /s WHe' EAST ~ wEEY 0 T25,9FR.2)

3 CALL M71 AT ltuhn.su-.uJ.usT.Nsun.co

A CLAIVEL
8 A
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MAG-2 suw MSTAT suw TABLE

00ct SUERNUTIAT MSTAT (FMAG, SUMINJ NS 3
0002 OIMENSION SDCA) JAVIA ) VARIA) JNJL 1.).!1.5(:.0..c|3.g|
000l INTEGFR L5T(9,200)
Q0Ce CCWNON uEv.SVlrlA.al.w~V(J.v.zo D)eCWVIF,200) RAVEF(2,94200),
SRWVHI2,94200)4PVUST34200)AMTUSI200),5EVMUS(200) JLST,NEV(54200)
S AVER(9,200)
N0 S )=t .8
SC(J) =20
Av(J)=0.0

IFINJ(INaFAeD) GN YO 5
AVIJIaSUMII)ZNIC D))
AVER( JuNEV)=AVLE )

L} CONT INUF
NC 2 M=l G NST

Je|
TRILSTIM NEV ) oGTeNSURY =)
02 x=1,3
IF(D(X M),
VAG(J)ny AR
l'(n.u'.ll
VAR(J®) ) my
2 CONTINUF
o0 3 Jsi
[FI(NJ(J)eEQel) GO T 3
SO(JI=SQRTIVARI J)ZINJILIY=1 )
IEVIJeNEV )=S0 )

0e0) GO TOD 2
'(IIV(J’-"AGII.‘DIQQQD

Jollo'lAV(lOll-GllGll.-lltuz,

COBINF P UumOCAB IR ABLN=THD SN

el e - e R - T
OCOLO0OOOC0UOOOCOCLUOUOoLUDLO
LR A3 10 0 3 A T B 3 A e e e et s 2 et e = 3 O ) D

3 CONTINUE
wRITELS, 500)
00 CFOARMAT(T 23,0 WEAN MAG STDWDEV . NOe')
GRITEIALHO1) (CAVEIN WSO U) NJCS) ) edn) o)
601 FORMAT(® TOTAL SUBFACE *,T20,F10.2,2X4FR42:95X413,7,
*' SURFACE VEOT[CALS '.VZO.FIO.J.2l0F4.2.5 sl 370 TATAL U/ZG *,T20,
AF100242K s FP4249%0 1Y, ' L/G VFRTICAL '-'20-'\3-2.2!.'9-2.!!-!3)
PHREDART S STORAGF IF ALL nncu:vuue Q@ATICS ANC DEVIATI

c
'~ DMT/y t DEVIATION FROM TOTAL WMEAN 7/ VERTICAL IEAN-

c RAZMY M § VERTICAL TO WNORIZONTAL GATIO FOR WMAX, AMPL ITUNE /7 MAGNI TUDE .
< RVUS : RATID OF U/G VFRTICALS TO WEAN SURFACE VERTICAL.

C AYMUS | RATIND 0OF U/G TO SURFACE MEAN VvERTICAL S,

c QuMTUS : RATIO OF U/G TO SURFACE PEAN TOTALS.

0031 00 | ™3] (NST
0022 20 10 122,
0033 TFIN(1,%)eEQe0a0) GD T 10
003a Jet=1
00 2% QAVHE S oL STUMNE V) JNE V) wOD (1 M) /D( (o¥)
Q003e IF(ENMAGIL +™)eFQ.040) GO TC 1O
832? AWV (S LST(™, \-v;.erv-!-nnc|.-»,!-nc||.-)
0028 10 CONT INUFE
00! =1
9040 tr(Lsr(-.~CVi.rv.~sun) FEE ]
0041 DC 1 1wl .3
0042 IF(EMAG( [ +4) +EQ4040) GO TO
0043 OMTEILLSTI(MNEY ) JNEV)TAVIJ)I=EMAGL i)
004s IF(1GTal) GO TO
0048 OMVILSTIMINEV I NEV)SAVI Jo | )=EMAGI L ™)
00ar 1 CONTINUF
Q0ar TF(AVI2) «EQe0e0) GO TO 21
ooan DO 20 M=l NST
004s IF(LSTIMNEV)JLELNSUR) GO TD 20
00%0 TF(EMAGE 1 M) 4F3a040) GO YO 20
00%1 BVUSILST (M NEV) NV ) 3@ MAG( 1 M)/ AVIEZ)
00%2 20 CONT [NUE
0083 QAVVMISINEVInAVIa ) Z7avVi2)
00%4 0 CONTINUE
0055 TF(AVIL ) oEGe0e0) GO TO 30
a0%e AWTUSINEV) sAV (T ) 7aViL)
00%? 10 RETURN
oose L 1o
09c!t SUBROUTINE TABLE(SVT ,NSUR)
H 0 Lue N31on e;;::.aoon!unu.:oon
- YeSTAT(B,9),0MT(3,9,200),0MV(G, 200) ,RAV*
SEEWI(240 42000 JAVIEIT1200) BMTUS (200 )y RVMUS (2001 oL 8T 080t s, 300)
SLAVEA(9, 200)
:g:; WRIT* (6,200}
€00  FORMAT(® IDIFFERENCE FAON TOTAL WEAN & VEGTICAL MEAN EOR
SOMBONENT S o UIG A SURFACE STATINNS TREATED sekennv:gv? DVEQY"‘L g
o00e WRITE(B, £0Y) STAT( JeM)oiu2 Ja)yWuy 49)
3::; 601 ;g‘f‘:'{'N;""°""“"“"""""'" ClOXLSUY TOTAL VERT *))
1. v
0008 | WRITE (A, A02) (EVT(
0ote - .C‘_."i'.‘\‘.,l";;::.l-l.nl-(lonV(l.-.al.a-vti.anl.--l.o)
@i e BN
- IDIFFERENCE FROM TOTAL MEAN FOR FOR NT A
SU/G A SURFACFE STATIONS TREATED § o-rer.-'lo L SCURGRENTY >
00113 WRITE(S, 8080 ((STAT(JuM)oin2 a) M
gg:; €0 ‘C':l:(:ﬂ~:'?l-°(?lofhlvllI-I'!l.‘!v!hV"Iﬂlq°(' H=5 E-w 1))
"l
0n1e 2 wkprE’
gg:; '“:"(:::?gzl!vvtl.;o.I-:.c)-(co-v(-.-.J).--lolv.--\.Oi
610 FCRMAT (" |BATIO OF wAXIwUM VERT e
STaL Oreel RaTag. e TCAM CISPL ACEMENT TO wAXIMUN HORIZON
0019 CEITE(B,A08) ((STAT( ) . M)eun2,8) Mul,9)
g;gr R 0 3 Jw) G NEY
CEITE(A,602) (FVT(I,
833; TairEisanos t CHad) o Io1 oM ) o CLRAVII T sMod) oI nl o 2)  Ma),5)
P 620 FORMAT(* IRATIO OF VERTICAL MAGNITUDE TO wmoe( Ta
0024 “EITE(8,604) (lSTA'(J.ll-Jll.!).IHISOIU AGHT Ak BB WO
0029 D0 & Ju) JNEV
gggg . :::;:::.:02!!!1'(!-1'.l-l'llulti VHET M J) ol ®la2) Mui,6)
.
002A a30 FCRAMAT(* LRATIO NF TOITAL MFAN FOR UZG TO TOTA
L MEAN FCR SURFA cA
::JS :: FACH U/G VERT, & MFAN OF U/G VERT TO WMEAN OF sunukr: s:ﬁvlc
.
ggz: NSRaNSUR )
3 CRITE(B ANV ((STAT( S M) Um2,4) MeNER,9)
003 LR 1] FORMAT (TR, TOTAL®, 8x,* BT
83;; : 12'3 AAEe TH AL®oBR,* VERT ., X 602X, 2A0,A2))
- FOLBI2)(EVTIT )b aluloA) AMT 50 J) JAVM
0034 €32 FORWAT(IN o2XeaAacaRoA(2RIFBIDeaN) ) ' TVRUSEINelRVUSINGI) mensR,9)
g::: wRITE(6, 480)
3 Aa0 FORMAT(* |AVERAGE MAGNITUDES (TOTAL AND VERTICA T
*F0R SURK ACE AND UsG STATIONS® ) RERECRLE i winsos v
:g!; "RITE(S, Aal)
2 cay CSORMATIS XL EVENT? (28X, * SURFACE STATIONS® JT70,°0U/C STAT IONS. 7,7
CRCITOTAL S 3n ara 2y 4 . et 7eT22,
ggi: . °s|: 4-|.§gv' STOWDEVS * 4 BX * VERTS® 4 IN ' STNDEVL® 48K) )
- EUBFA2)(EVTIL U)ol A) JLOAVER (K *
0cal say 'Ethl'lllndll-ﬁlo‘:'h:a.l;o’;oi.VID( S ADER R EXJarns 74 &
0ca? AF TURN
204t Ene
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TRANF -1 sub MAINS File TPTRAN

FZANFseur JUb DUOeoM Lo 0L EVEL®] sLlALSEY YHM
/ORLUIE ARANT ML)

FOSETUP TAPES (ARFHAR BUOBF Lo NL Livu MINGG ARFE BELeSLaYE )

IO IUUP AR 4 2970

7 EREC FORTALL GeNCuwlUNCLUELUOR s TIMZ s Cusg
FIFINTLaY5IN D0 0
TRANSFEMS "wF LLES' FROM NL TAPE (dU0uPL) Tu s TAK: (lbouePl).
Flibas wiTr Enmuds (PAKITY) AxE Ul THANSFLMWLO W
THE Ranut oF dLUCAS FUR EACH FILE TU bt TRANSFENRRED IS SPECIFILED oYy
NCHECR = Tre FiansT wLulAe. NUR & Tl LAST olllk,.
LF O ONCHECA 20 THE SUUKUUTINE MAIN I3 EVORED 1o REMUVE THE CUumMUN
FrEwueNLY IN THe NULSE FRUM THE STuNALNUTE THE FIRST JLULK (NCHECK)
MUl NUT CUNTALN ANY S1GNALS
I BLUGK LJZe SAMMLES (2040 oY T1ES Uw 2052 uYies ILwe )
LAST T we UF THE LAST FlLE TRANSFERRED TU ThEe SL TAPE
Jw A PHIVIGUS HUN.
REAL®S vAL (1024
RCAL®S (vt 20n)
IATCGERS2 JuT (1028
CuvlivALINGE (T ellbeuli L)
CALL ERnseT(2ldeddna~dobal)
LLESebAsT
)
>

nooooonoor

HCAO(S o 10U Y 1F

100 FuRAAT(iLuslLD
VU L JElunvFlLE
READUIS 200 NG HELK shUK
200 FIOnMATL2019))
WAl TE (02U L) J) MRICK INUR
201 FInMAT(/Z777 T2 "FILE NUs * ol 3o ORs "UNLY ULULKYS 4134 TC *silo
S0 INLLUBAVE P lLe bL TRANSPUIED Fruv TrE ULD VUL«

300 FURMATL/Z/ 070N " NURELK = ' 1)
diEJeiaLT
ey
Nes
3 Rendl) [, 20ENURY EnRES) IN
< FunmAT(uelaas))
NEee
IFladRecwed) Gu Tu »
1F e alanun) wu Tu 8
v IFINeLTaNLi®CR ) WU TO o
IFINCMEKstued ) uu Tu «00
NNE NS |
CALL SA NS (v VOHECK, OUT )
230 DU 3 Iaieldde
3 YALLLI=LUT (W)
el Te (uadVdddeinpn )
oA FLLE NU (ME® VULD =% 1055 "ULULK Nu TUN WL vOu )

20 FoasaaT
Se' = "o e GLOGK NU O (UN NEw VUL = 1
#ALTEC0e) VAL
w Tu o
. ekl TE(BaThdun
4 lJu:A'(laaA.'L-a.a In FICE s 1305 X 0L ul K NUMIER' 1 )
wis Ty o

3 wRlTcloddly

Sl FarMAlTl/eaxetend FILE NU'HLYS)
Evwe FilLe Lo
i LV EIPES
neslow 13
aTue

"%

SUdnJUT iNE MAL 45 (NBLUCK s NUHECK . EN)
DA€ eniun 3112000 ou 1500045202000 0@t 230):33(000)403(300)
LaTewensg Intt bemiia00)

MY R NdLUl A - e CA
(FUNY L Ta0 IRETUAN

IFINNewTeQ)au TU 50

CALL CRUSH (830 eiNemna)

CaLl CRUSS (aal viNeria)

Lo » (Slemilimnu=nKA)
IFlI5eC eV ls =

K3 2 K3 bl B0l

LAl & dAXOIARA KRG )

Juo b islala

CALL GRUBSIRGsiNLD)
IFlLieboonAnat lau Tu &

LAHGE » LI

Ky = KS5¢15

eHITE(0edDIRs sy LANGE

0 FUaMmal (*Omax[MyM OF CRUSS-COMMELATIUN SUT FUUND (' .218)
s 49
RETUAN
¢ IFluanublenEal) au Tu 61

£as A B OLYCLES UVEHR® ol PUINTS. ANE =% b8l
-
-
-
=
-
4 = 0
Ul F Jlsuwe/R s 6 CYGLES
JA2 = yaleg, ia»
PR RN ST B 1) ig =
04 3 i=mlens
£ FLuaT( L)
2000 = Bl W
Clti) = Cual
S201L) = Sin
Celi) = Lus
SHAY = sindt
C3el) = Cust
VAL = Indb
Al » Aules
Acl = ALl el
Asd = Aades
A2 = ALdele
A3l 2 ALdro
4 ALS = A del
TS 5 FLUAT
Asl = ALl/Y
ACh = ALl
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TRANF-2 suwMAINS suwCROSS

Ledli e AS2 = AL/ TKS

“edliln ACL = AL/ K

Leultls a3l = AN/ TR

v el ? Avd 3 AL/ TR

“edlly B L0 AL OASIPACLPAL I PASZRASZPALZPAL I ASISASICALI®ALY )
Ledlbly ) FLANDS AN

wev il CRETE LG v 2L IAS L e AL L WAL VAC 2 ASIACY WP

weQiad 22 FurmMaTid NUlSE AMPLITUUES s6FBale/y

wedlee 1 P OPERCENTALE NULSE REMUVED® JFH eu)

“edl el DU 4 1= lens

weldlde & NECED = ASI®L LTI *ACIOCT LI oA 20 1) Ac2oCity
Ledils AsJesi(L)eacso 3l

wedldd W IFE? s uew IRETURN

Lediar NM & AN®L0O2e~])

wedlln AU 5 I=isl02e

wsdidy B L 1) = INCE =l (MUO (el K a) L)

Cevidy HETURN

bostj’ SUBRJUTINE CHU3(NsINeAR)

Ledl il INTLwlm®g Jul )
Ledias NL = Nel

Ledidn NS = NN

Ledldo NG 3 N=s0

Ledi3? s = 0

wedlad W L le, a0

Ledidv ) AR = KKOIO CINCEIOINCT NI S ININL=TDI®ININE=§I)
Ledlau KA = AR/40

Ledlsi N

wediag 2 AK = AKeliiiInintien)
Ledlied RA = AK/Ne

Ledlas RETURN
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U eFTLAFIIL 00 UNITSTOOU DL A=(AELF # oy Lk S I LES2008 semUPTauRd 0L NE2)
VSl o HETAINGSCAS ANt 1 A0 ) 40 ISP = ULD HASS ) s AuEL=l 0wl et v s IN)

JaUeFTIAFQUL J0 LWITSTAPE JVUL=SEd2ARFREL DL IKECF eV sLRECL=20 32,

FOOMAS I e s O AL E (0800 s U T ) JUSNEFILEIED ISP (nEwePASS)

Zoder TAIFIUL D0 UnlTaT300400 F (HECFMIU BLAa e 2080 P TEaR ,0EN2),
A7 NOLE (R TAIN a2 ANF <A FUSP2LULO0 s PALGS T sl AGEL= UG NL e )
LEsEnsanfuELsian (HECFMEV LS sLnECL= IS,

i QA48 ) slAdE L2l 00 b soonul ) s DaN*FILEIBL OISR (NEasPASa)
FraueFT ] W3 DU UviTETd00s 0 e (RECHFMAULLLKS LZE2L08B ERUPTESAR JOENSL )
ComCTAT N IE 15 aRF HAR ) s DL SPSLLLODWPASS o ABEL=(0 e ik In)
F73)eFTLAFOUD DU uviToTAPL o VULESERSARFBEL s UL U= (RELCFNaVOSJLRECL®2052,
77 SUKSILL®2000) oL AUELS (00240 oUUT ) JUSASFILEDOZ U 2P= (HEWPASS!
FradeFTIIFU06 DU UNITATHO0 LU (RECHFMEYULARSILES2038 e ROPTaSKP ,UENSZ),
7 VOB o mETAINGSENT ar b wAe ) s 01SPs (LD PASS J oL Aol (Dws ety IN)
F750eFTLaF 08 DU UNITETARPE s VIL#SEASARFREL s UL U (HELFMavUS sLRELL®=2032,
I/ GAASILE=2048) s ADEL=( 00 AUUT ) USKHEFILEJQI 0 I5P= (NLCasPASS)
F73UsFTLIFI0S DU UNIT2TB00 0CI=(RECFMAU s LLAS I LE=2008EnuPTaSKR DENSZ)
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