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Summary 

Magneto-telluric rotated tensor apparent resistivity

and phase data are often scattered. A process of screening that

employs statistical measures of central tendency (for a skewed

frequency distribution) has been incorporated in a program that

will remove 'outliers from these data. This program (SCREE) is

described here. Examples of screening are given. Experience has

shown that the median is the best of the four statistical

measures Calculated.

Before a screened data set can be interpreted u s ing the

1-dimensional inversion program SMW, it has to be averaged and

formatted in a form suitable for input. A computer program

(SCRAV) was written to do this, and this program is also

described here.



1. Introduction

The processing of magneto-telluric (MT) dataacquired

in the field yields (see Kerr, in prep.):

^

i.^Cagniard (scalar) apparent resistivity and phase data

(with coherency),

unrotated impedance tensor data (with predictability

and tensor skew),

rotated impedance tensor data (with rotation angles,

rotated coherency and tensor skew), and

^

iv.^tipping vector data.

Only the rotated tensor data, however, undergo further process-

ing. These data are screened and averaged prior to being input

into the 1-dimensional MT inversion program SMW. Two programs

have been written to perform screening and averaging; these

programs will be described in this report.

The first (SCREE) screens the data using statistical
measures of central tendency. The second (SCRAV) screens (Using

the MT parameters rotated-coherency and tensor skew) and averages

those data output from either SCREE or from the MT processing

program. The averaged data output can then be input to the

1-dimensional inversion program.

2. Program SCREE

2.1 Introduction 

Rotated tensor apparent resistivity and phase data are

normally scattered. This is thought to be caused by instrumental

noise and unfavourable local source-field conditions at -the time .

the data are acquired. To remove outliers, a screening process

Using statistical measures of central tendency was developed.

ThiS process was incorporated in the program SCREE.
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2.2 Program description

"SCREE".is a computer program written for BMR's

Hewlett-Packard (HP) 2100/21MX computer system. It was written

by the author in Fortran IV and runs under the .Real Time

Executive (RTE) system as a background, disc-resident program.

As the program uses both the system communication routine EXEC

and the file manager's FMP routines, it can only be run on an HP

machine under a disc-based (DOS or RTE) system with FMGR. A

listing of SCREE is given in Appendix 1.

The program is logically split up into two phases.

Phase 1 divides the period axis into a user-defined number of

bands (default = 10.0 per decade). The rotated tensor data are

then read-in and each of the apparent resistivity data values is
used to progressively build up a frequency distribution for both

the tensor components for each period band. When all the data

have been read-in, the following statistical measures are calcul-

ated for each period band:

1) arithmetic mean,

2) geometric mean,

3) median, and

4) mode.

Using one of these four measures (again user-defined), limits for

apparent resistivity are calculated for each period -band:

Upper Limit = ANTILOG (LOG (central measure) + PCUT)

Lower Limit = ANTILOG (LOG (central measure) - PCUT)

where PCUT (user defined) is some multiple of an apparent resis-

tivity decade (default = 0.5).

Phase 2 screens the data previously used to build, the

frequency distributions. The input data are read again. For

each two-component tensor, the period band is determined. If
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there are less than a user-defined number of values in this band

(default =-3) then the current tensor data are screened out. A

tensor value that is screened out has its rotated coherency set

to 0.0. The program will now screen the data using coherency and

skew if the user specified he wants to (default = this screening

not performed); it may be desirable to apply tighter limits on

coherency and skew than those used by theprocessing programs

(COH = 0.6, SKEW unbounded). These limits are normally applied,

however, at a later time in either the plotting programs (see

Moore, 1976) or in program SCRAV.

Finally, the two tensor apparent resistivity values are

used for screening. If a value is within its respective limits,

then its coherency is not altered. Data are thus read in,

screened, and output; the new data set, except for those values

whose coherency was set equal to 0.0, is identical to the input'

data set. This allows the user to screen a data set more than

once by using the output from one run as input to a subsequent

run. This is desirable because the central measure's are gener-

ally not meaningful on the first run since outliers cause the

frequency distribution to be skewed.

2.3 Running SCREE

SCREE is scheduled with parameters by the "ON" request

at the Operator's console of the 2100 or 21MX. All of the 5

allowable program parameters are used. The program scheduling

request is

ON,SCREE,P1,P2,P3,P4,P5

where P1-5 are the program parameters Used for program option

cdntrol. If the-user wishes to schedule SCREE from a terminal,

he' must type

*LG,SCREE



on the terminal keyboard and type in the five parameters (separ-

ated by commas) in response to the message

P1,P2,P3,P4,P5:

typed on the terminal printer. The significance of each of the

five parameters is described below:

P1 (default = 1).

All communication between SCREE and the user is via the

logical unit number (LU1) specified by Pl. If P1 = 0,.LU1 is set

equal tO 1. If P1 is less than 0, the data will be screened

using tensor skew; LU1 is set equal to the absolute value of Pl.

P2 (default = 2)

The logical unit number (LU2) of the rotated tensor

input data is set equal to P2. The data input format is

described in Moore (1976). If P2 = 0, LU2 is set equal to 2. If

LU2 = 2, input will be from a FMGR disc file; the alternative is

normally a magnetic tape unit. If the basic input option (BIO)

is true (only if LU1 is the operator's console or a terminal),

the user is expected to respond to the message.

NAME OF INPUT DISC FILE:

typed on LU1._ If- P2 is less than 0, the data will be screened

using rotated coherency; LU2 is set equal to the absolute value

of P2..

P3 (default - 2)

The logical unit number (LU3) of the screened rotated

tensor data to be output is set equal to P3. If P3 = 0, LU3-is

set equal to 2. If LU2 = 2, SCREE will create a new - disc file to

which it can output the screened data. If a file with the same
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name already exists, it will be purged (only if its security code

is 56).. If BIO is true, the user is expected to respond to the

message

NAME OF OUTPUT DISC FILE:

typed on Lill. If 13 3 - is less than 0, the program will print (on

LU = 6) all the statistical data calculated for each of the

period bands together with the frequency distributions; LU3 is

set equal to the absolute value of P3.

P4

This parameter specifies which statistical measure is

be used (TYPE) to calculate the apparent resistivity limits.:

^

24^ TYPE^ Measure used

^

0^ 0^ median

^

1.^ 1^ mode

^

2^ 2^ arithmetic mean

^

3^ 3^ geometric mean

^

>3^ 0^ median

P5 (default = 0)

^

If^P5^0, the user, depending upon what Pb is, can

specify one or all of the screening parameters normally set by

the program. If BIO is true, the user is expected to respond to

the message(s) typed on LU1, otherwise the parameters are read in

immediately from Ma. Each of the possible options i8 discussed

If P5<0, the user may specify the number of bands/
decade to be used when dividing up the period and apparent resis-

tivity axes. The maximum allowable values are 50.0 and 18.0

respectively. Jf P5 was negative, it is: made positive.
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If P5 = 0,- all parameters are set by the program.

If P5 = 1 or if P5>6, no further input is expected on

This condition allows theuser to make Pb negative and only.have

to input the number of bands/decade parameters.

If P5 = 2, coherency and skew limits may be input on

LUl. Two coherencies and two skews are input together with a

centre period (CT). If the period of a given data point is less

than TC, the first coherency and skew limits are used; other-

wise, the second pair of values is used. Hence, different

coherency and skew cutoffs may be used at short and at long

periods; this form of screening must, however, have been

specified (see P1 and P2).

If P5 = 3, limits on the range of acceptable period

values may be set. The user must specify the log (base 10) of

the minimum and maximum periods allowable (integer numbers). For

example, if LTMIN = -2, then the minimum period is 0.01 seconds.

If the period of any rotated tensor data is outside the specified

range, then that data is screened out.

If Pb = 4, PCUT may be specified.

If P5 = 5, NIBSIG may be specified. If when the data

is being screened a data point occurs in a band with fewer than

NIBSIG values then the point is screened out.

If P5'= 6, all of the above parameters are to be input

on LUl. The default values (set internally) 19r each of these

parameters are;

TNPD, RNPD^= 10.0, 10.0 bands per decade

CT^= 10.0 seconds

COH. CUTOFFS^= 0.70, 0.70
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SKEW CUTOFFS^= 1.00, 1.00

LTMIN, LTMAX = -2, 4

PCUT^= 0.5 decades

NIBSIG^= 3 points

2.4 Examples 

The rotated tensor data for site 2 of the Eastern

Officer Basin magneto-telluric survey, 1976, was screened twice

-using the median to calculate resistivity limits with no coher-

ency or, skew screening. PCUT was set equal to 6.5 and 0.2

respectively and all other parameters were set by the program.

Plots of apparent resistivity for the three cases

1) before screening,

2) after screening once, and

3) after screening twice

are shown in Figures 1.-3. The effects of screening can be easily

seen.
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3.. Program 8C1AV

3.1 Introduction

-Before a rotated tensor data set (screened or unsCreen-

ed) can be interpreted using inversion techniques, in particular

the 1-dimensional program SMN i it must be averaged. A program

was written to average rotated tensor data and format it for SMW.

The program. iscalled SCRAV and it. is described here.

3.2 Program description

SCRAV is a computer program written for HMR's Hewlett-

Packard (HP) 2100/21MX computer system. It was written by the

author in Fortran IV and runs under the ATE system as a back,-

ground, disc-resident program. As with SCREE, the program uses

both the system communication routine EXEC and the file manager's

FMP rOutines and hence can. onlybe run on an HP machine under a

disc-based (DOS or RTE) system with. 'MGR. A listing of KAAV can
be found in Appendix 2.

SCRAV operates in 3 modes. In the first mode, the

program will process a:rotated tensor data set and output an

averaged data set only. In the second mode, a rotated tensor

data set is input and an averaged data set is output but this

time the data output can be input directly to SMW.. In the third

mode, the program will convert an averaged data set previously

output from SCAV to an SMW input deck; no averaging is done in

this mode. Hence, new SMW input data sets can be readily gener,"

ated from an averaged data set produced by SCRAV under mode 1

operatiOn.

The actual process of averaging is relatively simple.
As with SCREE, period is divided up into a user-defined number of

bands. All those data with acceptable coherency and skew values

are summed in their respective period bands. The data is then

averaged using the geometric mean for apparent resistivity and
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the arithmetic mean for phase. Thus, average yalueS Or both -

tensor components for each of.the period bands are calculated.

3.3 Running SCRAM

SCRAV is scheduled with parameters by the "UN" request

at the operator's console of the 2100 or the 21MX. All of the 5 -
allowable program parameters are used. The program scheduling

request is

,p5

Where 131,5 are the 'program parameters used for program option

control. If the user wishes to schedule KRAV from 4 terminal q

he must type

*LG,SCRAV

on the terminal keyboard and type in the five parameters (SePar-
ated by.commas) in response to the message

Pl,P2,P3,p4,P5:

typed on the terminal printer. The significance of each of these

Xive parameters is described below;

II P1 (default

All communication between SCRAV and the user is via the

logical unit number ( .1_,U1) specified by Pl. If pl , 0 ? IAA is set

equal to 1. T.g1 is less than 0 ? the prdgram will Iun Undex'

mode .3;• LU1 is
. set equal to the AbOlUte yalue of pl,

P2 (default^2)

For modes of. operation 1 or 2, the logical unit number
(LU2) of the rotated tensor data is set equal to P2. The data

input format is described in Moore (1976). For mode 3, the
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logical.unit number (LU2) of the averaged data output from a'

previous SCRAV run (mode =^is set to P2. If P2 = 0, LU2 is

set equal to 2, If LU2 = 2, input will be from an FMGR disc

file; the alternative is normally a magnetic tape unit. If the

basic input option (BIO) is true (only if LU1 is the operator's

console or a terminal), the user is expected to respond to the

message

NAME OF INPUT DISC FILE 1:

typed on LUl. If P2 is less than 0, the mode of operation is 1.

If P1 was also less than 0, the sign of P2 is ignored and the

mode of operation remains 3; LU2 is set equal to the absolute

value of P2.

P3 (default = 2)

If the mode of the operation is 2 or 3, then SCRAV

expects to find SMN input data on the logical unit number (L.U3)

specified by P3. If the mode of operation is 1, this logical

unit is never referenced. Appendix 3 describes the information

and formats of information expected in this file. If P3 = 0, LU3

is set equal to 2. If LU3 = 2, input will be from an FMGR disc

file; the alternative is normally a paper tape reader. If BIO

is true, the user is expected to respond to the message

NAME OF INPUT DISC FILE 2:

typed on LUl. If P3 is less than 0, only the first tensor com-

ponent is output (if P4 is less than 0 also, both components'are

output as normal); LU3 is set equal to the absolute value of P3.

P4 (default = 2)

The logical unit number (LU4)-of the averaged data to

be output is set equal to P4. If P4 = 0, LU4 is set equal to 2.

If LU4 = 2, SCRAV will create a new disc file to which it can

output the averaged data. If a file with the same name already
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exists, it will be purged (only if its security code is 56). If

BIO is true, -the user is expected to respond to the message

NAME OF OUTPUT DISC FILE:

typed on LU1. If P4 is less than 0, only the second component is

output (if P3 is less than 0, both components are output as

normal); LU4 is set equal to the absolute value of P4.

P5 (default = 0

If P5^0, the user, depending upon what Pb is, can

specify one or all of the parameters normally set by the program.

If BIO is true, the user is expected to respond to the message(s)

typed on LU1; otherwise the parameters are read in immediately

from LUl. Each of the possible options is discussed below:

If P5<0, the user may specify the number of bands/

decade to be. used when dividing up period. The maximum number

allowable is 90.0. If Pb was negative, it is made positive.

If P5 = 0, all parameters are set by the program.

If Pb = 1 or P5,4, no further input is expected on Mil.

This condition allows the user to make Pb negative and only input

the number of bands/decade parameter.

If Pb = 2, coherency and skew -limits may be input on

LU1 (see Pb = 2 for SCREE);- this screening is unavoidable.

If Pb = 3, limits on the range of acceptable period

values may be set (see Pb = 3 for SCREE).

If P5 = 4, all of the above parameters are to be input

on LUl. The default values (set internally) for each of these

Parameters are:
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• NPD^= 3.0 bands per decade

CT^= 10.0 seconds

COH. CUTOFFS^= 0.70, 0.70

SKEW CUTOFFS^= 1.00, 1.00

LTMIN, LTMAX = -2, 4

3.4 Examples 

. Those data shown in Figure 3 were averaged using SCHAV.

The printer output for this run is shown in Table 1. A listing

of the output disc file created (mode of operation 1) is shown in

Table 2.^ •



air es es we ow ow as we sus ow low we wig ow -out ITN, IN. -ail Oa ONO

• SCRAV : EASTERN OFFICER BASIN '76 SITE 02
TMIN 7 1.000E-02 TMAN = 1.000E+04 - -
cr.= le.op^cc = .700 -^...no^sc = 1.00^1.00
NUMEER OF FILES PROCESSED :125 •

SOME OR ALL OF' THE FOLLOWING DATA HAS BEEN WRITTEN TO LUN : 2
FILENAME : Ecacea

'EASTERN OFFICER BASIN

COMPONENT^:..^1

BAND P3INT^PERIOD

^

3^1^6212E-01
^4^2^.14E1
^- 5^3^.3162

• .6^4^.6213
^7.^5^1.462

^

8^6^3.162
9-^7 -^6.313

^10^a^14.83^•
11^9.^31.62

^

12^10^62.13
•13^11^146.3

^. 15^12^621.3
^la^13^1432.

COMPON'aiT

BAND POINT^PERIOD

'76

N
11
31
30
99 -
110
20
71..
El
35
23
13
5
2.

N

ITE 02

•AP.RES:
9247-

•1.0E0
1.055•
2.123 .

2.417
4.366
4.23E.
3:340
1.300
.8115
.5622

' .3326
-6E90 .

^' ^AP.RES.

C:**

SD •
1.353
1.349
1.374

. 1.343
1.299
1.219
-1.193

- 1.191
1:326
1.409
1.317
1.537
1.276

SD

3.00 -2^4

PHASE
-43.00
.44.39
-40.62
-39.34
-43.44
-51.91
-61:97
-70.75
-52.77
-67.13
-59.00
-53.40
-49.00

PHASE

1.0^.70

SD

7.133
11
12 . 2

14.00
10.72
7.e32
13.22
27.20
as.,- _.

17.9
22.E1
22.00

.„..

.70 1.00 1.00

3 1' 6312E01 13 3.8.746 1.32e -43.47 4.477
a , .1462^•.67. 5.203. 1.7-7: -42.51 6..443
5 3 . 3132 32 5.036 1.241 -43.44 2.737
6 4 .6212 132 6.457 • 1.19E -41.26 9.540
7 5 1.462 129 7.791 1.220 -32.79 4'7^=7.J.(-.,-,J

8 6 3.162^. 02 11:49 1.247 -74.57 13^-7-.7

9 7 6.213 93 12_16 1.276 -13.46 6.244
10 2 14.68 ,a.7.,, 22.78 1.263 -22.19 1-7.7,-....,.c_..,
11 9 31.62 32 46_64 1.155 -21.71 10.52
12 10 62.13 --x7.,,..,,_. 69.71 1:136 -20.76 -7^-.7.,•

13 11 146.8 31 100.9^• 1.217 -23.09 6.723
14 17- 316.2 12 151. .0 1.191 -27.54 3.127

15 13 621.3 7 212.8 1.097 -34.00 5.297
16 14 1462. 4 241.1 1.193 -37.03 9122

Taut_



Oil Ile
EOEPO2

0001
ema
0003
ee04
0005
0006
0007
0008
0009
0010
oell
0012
09,13
00 1 4
0015
eels
e017
eels
-0019
0020
0021-
0022
0023
0024

ONO OD Oa NO WO
T=eeee3 Is ON CR00009 USING 00032 BLKS

13
EASTERN OFFICER BASIN '76 SITE 02
.6213E-01^.1468^..3162^.6813
31.62^68.13^146.8^681.3
.2947^1.0E0 -^• 1.055^211E3
1.800^..8115^.5622^.3326

-43.00^-.-44.39^-40.63^-39.84
.-59.00

11.00^.^31.00^30.00^99.00
35.00^23.00^12.00^5.eee
11.00^31..00^.30.00^99.00
35.ee^18.00^5.000

14
EASTERN OFFICER BASIN '76 SITE 02
.6313E701^.146E'^.3152^.6213
31.62^68.13^146.3^316.2

MO
R=0000^-

C:^1 3.00
1 . .468
1463.
3.d17
_6290

-43.44
-49.00
110.0
2.000
110.0
2.000.

C: 2 3 00
11.4E3
681.3

. 7:791
212.8

.734.00
129.0

. 7.000
. 129.0
7.000

010

^-2 ^.4
3.162

4.266

-51.91

20.00

20.00

^

-2^4
3.162
1=63.
11.49
241.1
-24.57

22.00
4.300.
22.00
4.000

0111 Oil SS Oa SO MIR IMO Oa Oa On

^1,0 ^.70^:70 1.00 1.00

^

6.213^14.68

^

4.725^3.340

^

-61.97^-^-70.75

^

73.00^61.00

^

73.00^61.00^•

^

1.0^:70^.70 . 1.00 1.00

^

6.813^14.63

^

18.16^28.73

-22.19

^

93.00^88.00

^93.00^88.00

^

3.895^5.203^5.036^6.457

^

46.64^.69.71-^100.9^151.0

^

-43.47^-42.51^43.44^- -41.25

^

-21.71^-20.75^-27.54

^

13.00^67.00^32..00^132.0
32.00: -^32.00^31.00^.8_000

^

13.00^67;ep^22.00^132.0

^

38.00^3200^.31.00^8.000
eeas^-1
0026

c&LC).-._ 2
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Appendix 1

Program Listing - SCREE



PROGRAM SCREE

I C .C^LAST REVISION 14/02/77
C

I/^
./SCREE/ CALCULATES, FOR A USER-DEFINED NUMBER OF

PERIOD BANDS, THE FOLLOWING 4 .MEASURES
C^.^OF CENTRAL TENDENCY FOR A:GIVEN SET OF
C^ROTATED TENSOR DATA OUTPUT FROM THE MTII C^ PROCESSING PROGRm I TENSC'l
C^ 1) ARITHMETIC MEAN.;
C^ 2) GEOMETRIC MEAN;

I/
3) MEDIAN AND

 4) MODE.^
.

C .^SCREE THEN USES . 1 OF THESE 4 (USER SPECIFIED) TO

I

C

 (7^
SCREEN THE DATA IN AN ATTEMPT TO REMOVE .OUTLIERS.

C^ALL 5 OF THE 'UTE' PARAMETERS ARE USED
C^TO SPECIFY OPTIONS ;THEIR SIGNIFICANCE

11^C^IS DEFINED.BELOw
,^C

C^-Pi = LUN BASIC INPUT (I.1.11)

I C .
^< 0^ALL DATA TO BE SCREENED USING TENSOR SKEW':

C^HTHERwiSE NOT.
C^LU1=7P1II C^= 0^LUI=1
C^> 0^but=pI^(NoRmALNY 1,5,TERMINAh LUN, NOT 2)
C

II C^
P2 = LON OF TENSC-OUTPIIT DATA (1.102)

C^< 0^AU, DATA To BE SCREENED USING COHERENCY;I

. 11^(.-^
OTHERWISE NOT.
I112-P2,111

C •^= 0^hU2=2
C^> 0^112=I-'2 (No^LRmALY 13, 7 OR 2 )

11 C
C^P3 = LUN OF SCREENED DATA OUTPUT FROM SCREE (LU3)
C
C^< 0^PRINT Am,Gm,mED AND MODE DATA;

I/^C^HTHERWISY SKIP.
C^UU3=-P3

111 TC^
= 0^1.113=2

^

> 0^LU3=P3 (NORMALLY 5 OR 2)
C
C^P4 = THE SCREENING PARAMETER OPTION (TYPE)^II < 0^TYPE=0
C^= 0^OSE MEDIAN FOR SCREENING

^

I= 1^USE MODE FOR SCREENING
^= 2^USE ARITHMETIC MEAN FOR SCREENING

C^= 3^USE GEOmETRIC MEAN FOR SCREENING

11

^

^C
C^

> 3^TYPE=0..

C^P5 = OPT (ON FoR SCREENING DATA . :C
II c^< 0^INPUT NUMBER: HE BANDS / DECADE UN LUC^ 1
^= p^ALL PARAMETERS SET INTERNALLY

C^/P5/= 1 OR

I,^
C^> 6^.SKIP FURTUER INPUT



= 20N
= 6^INPUT CENTRE PERIOD, 2 CON. CUToFFS AND

2 SKEW CUTOFFS
= 30H
= 6^INPUT 1FIX(ALOGT(TMIN AND TMAX)) ON LU1

= 4 OR
= 6^INPUT CUTnEE PARAMETER (PCuT);

IF TYPE=0, RES DATA WITHIN +/- PCUT DECADES OF MEDIAN
ARE ACCEPTED.

=50k
= 6^INPUT No. POINTS REDulRED•/ T BAND FOR

STATISTICAL SIGNIFICANCE

C
C^DEFAULTS

NUMBER BANDS/DECADE = 10. FOR PERIOD AND RESISTIVITY.
CENTRE PERIOD (CT) = 10.0 SECONDS
CON. CUTOFFS^= .70,.70
SKEW CUTOFFS^= 1.00,1.00
LOG(l0) TMIN, TMAX = -2,4
PCUT^ = 0.5 DECADES
NIBSIG^ = 3

SUBROUTINES

EmP ROUTINES USED :

OPEN

wRITE
CLOSE
CREAr
PURGE

LOGICAL BiO,FLAGF,ELAG2,FLAG3,FtAG4,FLAG5,FLAGO
INTEGER ENAm1(3),FNAm2(3),TYPE,STRK,SLASH(2)
INTEGER DCB(144),DCB1(144),SECTR,TRACK,wORD',HtoCK(256)
INTEGER OPT,BUFF(40),AEm1(6)
-REAL LM
DIMENSION LUN(5),ISIZE(2),CC(2),SC(2),.NAME(40),RmIN(2,300),

T1(99),NAv(2),COH(2),REs(2),PuZ(2),RmAX(2,300),
RESB(300).,SuM(4)4N1B(300),MODEP(126)

EQUIVALENCE (IJU1,LUN(1)),(LU2,LUN(2)),(LU3,LUN(3)),
(TYPE,LUN(4)1,-(DPT,LUN(5)),(NAm21,NAME(21)),
(NAm2.2.0AmE(22))

DATA B10,FLAG1,FLAG2,FLA.G3,FLAG4,FLAG5,FLAGO/7*.FAtSE./
DATA 1512,E,RMIN/32,0,0.01/
DATA RNPD,TNPD,FLRmIN,RmAX/I0.,10., 2,,100000./
DATA CT,CC,SC/10.,2*.7,241.1
DATA IaMIN,LTmAX/-2,4/
DATA NIB,PCUT/10040,0.50/
DATA hSCTR,EMI,AFm1J-1,-1.,211. ,211-.,2.111-0 # 2110k,20+0,201 /

DAFA BLOCK/6040/

DAT/LNINSIG/3/

DATA SLASH/211(/,'0) /



C *** GET PARAMETERS AND SET FLAGS ACCORDINGLY

CALL RMPAR(hUN)

IF(TYPE.LT.10013) GU TO
SCREE INITIATED FRom'A :TERMINAL -

C^PICK UP . NEW PARAMETERS
wRITE(LU1,30.0)

300 FORMAT( uP1,13 2,P3,P4,R5 :_")
READ(L01,*) LUN
B10 IS SET TRUE IF hUl. IS EITHER THE SYSTEM
CONSOLE OR A TERMINAL ON THE 2100
IF TRUE, THE USER. IS PROMPTED FOR . INPUT

C-

^

^ON L01 ONLY; OTHERNISE NO PROMPTING
Hior..TRUE.

IF(1411.E0 -.5.011.L01.E.0.7.0R.LUT.E0.13) BIO=.FALSE.
1 IF(hUl.GE.0) GO TO 5

SCRREENING TO BE DONE USING SKEW
FLAG3=.TRUE.
LU1=-LU1

5 IF(LUI.E0.0) LU1=1
IF(1 , (.11.ED.1)
IF(h1J2.GT.0) GO TU 15
FF(I,02 ,.E0.0) GO TO 10
SCREENING - TO BE DONE USING COHERENCY
FLAG4=.TRUE.
hU2=-LO2
Go TO 15

10 LU2=2
-15 IF(L1J3.(;1'.0) GO-To 20

IF(L03.E0.(1) GO TO 11 .
SCREE PRINTS T HAND „STATISTICS
FLAGO=.TRUE.
1)03=-LIA3
GO TO 20 ,

17 h113=2
IF FLAG1 IS TRUE, 1.02 IS A nr5c FILE

20 If(h(12.F(3.2) FIJAG1=.TRUF.
IF FLAG2 IS TRUE, h113 IS A DISC FILE

IF(1.03.E0.2) FLAG2=.1'RUE.
C

***. GET DISC FILE NAmES IF REOUIRED-

IF(.NOT.FLAG1) GO TO 31
GET FILENAME OF TENSC (OR SCREENED) DATA
IF(BIO) 0JRI1E(h111,310)

310 FORmAT("NAmE OF INPUT DISC FILE
14EAD(hU1,320) FNAM1

320 FORMAT(40A2)
31 IF(.-NOT.FLAG21 (;u 'I'll 35

GET FILENAME TO BE CREATED FOR OUTPUT
IF TT AS A DUPLICATE NAME, THE OLD FILE
WILL BE PURGED AND A NEW FILE CREATED IF
THE SEC. CODE WAS 56
IF(B10) WRITEW11,3401

340 FoRmAT("NAME OF ouTPuT DISC FILE :_")
READ(hU1,320) FNAm2^•
CHECK 'TYPE'

35 IF(TYPE.LT.0.OR.TYPE.GT .3) TYPE=0
IF OPT=0 , No SCREENING PARAMETERS ARE INPUT
IF(OPT.E0.0) GO TO 60



.1E(OPT.GT.0) GO TO 40
INPUT THE NUMBER OF BANDS PER DECADE TO BE USED ;
IF NPD=3.0 AND TMIN=.01, TMAI=10000. THEN THERE
WILL BE 3.0 . *6 (DECADES) = 18 AVERAGING HANDS

3 8 IF(B10) wRITE(L(J1050).
350 FORMAT("NUMBER OF POINTS/DECADE (FUR PERIOD,",-

* 9 RESIST1V1TY (REAL)):-")
READ(LU1,*) TNPD,RNP.D.

OPT=-OPT
- 1F(RNPD.LE.18L) GO TO 40
WRITE(1,352)

352 FORMAT("SCREE^RNPD MUST BF .LE. 18.0")
IFI.NOT.B10) GO TO 81
GO TO 38
IF OPT 'NOT 2,3,4 -,5 GO TO SCREENING

40 GO TO (60,50,57,58 f 59,50,60), OPT
INPUT CENTRE PERIOD AND COH., SKEW CUTOFFS

50 IF(E310) WRITE(Lt)1,35S)
355 FORMAT("CT,CC(2),SC(2) :-")

READ(LU1,*) CT F CC,SC
IF(OPT.E0.2) GO TO 60

- INPUT THE LOG (BASE 10) OF TMIN, TMAX (INTEGERS)
ONLY DATA IN (TMIN,TMAX) WILLS BE USED FOR SCREENING

• C^WHERE TM IN, TMAX ARE MINIMUM AND MAXIMUM PERIOD VALUES
57 IF(BIO) WHITE(LU1,60)
360 FORMAT("LOG TMJN, LOG TMAX (INTEGER) . :-")

READ(LUI,*) LTMIN,LTMAI
IF(OPT.E0.3) GO II.). 60
INPUT SCREENING LIMIT PARAMETER,
DATA OUTSIDE +/- PCUT DECADES (if' •CHOSEN CENTRAL MEASURE
WILL BE SCREENED MIT,

58 IF(B10) wRITE(L01,362)
362 F0RMAT("N(J. OF DECADES FOR SCREENING LIMITS :_") •

READ(L01,4) PCUT^.
IE(OPT.E0.4) GO TO 60

. INPUT MINIMUM NUMBER OF POINTS / T BAND vrIR
SIGNIFICANCE - DATA WITHIN A T BAND WITH FEWER
THAN NIBSIG VALUES Wihh BE SCREENED OUT.

59 IF(1310) wRITE(LU1,363)-
363 FORMAT("MINIMUM NO. POINTS/ T BAND FOR SIGNIFICANT STATS. :-")

READ(UU1,*) NIBSIG
60 TMIN=10.**LTM1N

TMAX=10. 4 *LTMAX
N1'HS=(1_,TMAX-LTMIN)*IFIX(TNPD+0 - .001)
IK(NFOS.LE.300) GO Ti) 62
WRITE(I,365) .NIBS

365 FORMAWSCREE^NTBS=",I4," > 300")
GH TO Al

62 ELTmIN=LTM1N - ,

C *** GET DISC SPACE (USED FUR STORING CUMULATIVE FREQ. 01ST' NS)

CALL EXEC(4,13,STRK,I,NSPT)

*** ZERO DISC TABLE AREA

63 DO 600 1=0,12
TRACK=STRK+I
DO 600 J=1,NSPT.
NXSCT=J-1
CALL EXEC(2,102h,BLOCK,64,TRACK,NISCT)

600 CONTINUE



C *** BUILD DIST , N OH SCREEN DATA

1234 HtiFF=L02
GET THE DATA .TITLE
IF(.NOT.FLAG1) GO TO 65
CALL 1)PEN(DCH,IERR,FNAm1,1)
CALL ERROR(1 . ,IERR,FNAM1,999)
Do SOO 1=t,40^.

500 BUFF(I)=2H
CALL READF(DCB,IEHR,B(IFF,40,LEN)
CALL ERHOH(3,IERR,FNAml,LEN)
CALL CODE

65 READ(HUFF,320) NAME
IF(FLAGS) GO TO 70
OUTPUT THE SCREENING PARAMETERS ETC
wpfTE(6,400) (NA1E(I),1=1 .,:20),1MIN,TMAX,RMIN(1).',RMAX(1),
*CT,CC,SC,TNPD,RNPD,PCUT,NIBSIG,TYPE .

400 FORMAT(1H1/ ./25X"SCHEE' : 11 ,21)A2///
*10X"TMIN,TMAX ='',2F1-2.4/10x"RMIN,HMAX = 11 ,2E12.4/
*10X"CT,CC,SC :",5E14-.4/10X"TNPD,RNPD =",2F11.4/
*10X"PCOT,NIH8'IG,TYPE =",E11.4,215/1

'70 . NBAND=0
NFlhE=0

75 NFIbE=NFILE+I
GET A NEW TO (NEXT FILE)
BUFF=LU2
1E(.NOT.FLAG1) GO TO 80
CALL READE(DCH,IERROUFF,30,LEN)
CALL ERROR(3,1ERR,FNAM1,1,JEN)
CAW , CODE

Ho READ(BUFF,'200) TO ,

200 FORmAT(5(E11.3,1x))
C.^ IF TO.LT..0 END OF DATA

EF(T0.GT.0.) Go To 82
NFILE=NrILE-1
IF FLAGS .TRUE. PASSES 1-2 COMPLETE
IF(.NOT.FLAG5) 'Go TO 125
IF(FLAG1) CALL CLOSE(l)CB)
IF(hU2.ED.7.0H.1,U2.E0.13) REWIND LU2
IF(.NOT.FLAG2) GO TO 77
CALI, WHITF(DCB1,JERk,AFM1,6)
CALL ERROR(5,IERR,ENAm2,6)
1E(FLAG2) CALL CLOSEIDCB1)
GO TO 81

77 wp)TE(LU3,200) Fm1
HI wRITE(1,370).

370 EORmAT("SCHEE oFF")
RELEASE TRACKS ASSIGNED JO SCREE
CALL EXEC(5,-1)
END
CALL EXEC(6)
OUTPUT TO IF PASS 2

82 IF(.N(1T.FLAGS) Go TO 84
WIFF=LUI
IF(FLAG21 CAtJh corn,:
wHITE(HuFF,2001 To
IF(.NOT.FLAG2) Go TO 84
CALL wRIFFIDCHI,IERP,BUFF,..(,)'
CALL EHROR(5,IERR,FNAM2,0)
'.WHICH HAND'?

84 IFINHAND.NE.0) Go TO 85



NBAND=1
T1(1)=T0

I/1BAND=1
GE) TO 92

85 DO 510 I=1,NBAND
IF .(T0.E0.T1(I)) GO TO 90

510 CONTINUE
NHAND=NBAND+1.
T=NBAND
Tl(NHAND)=TO

90 IBANO=I
92 CONTINUE

SUM DATA FROM THIS FILE
19=0^.
NnB0
NAV(1)=0^ 11

=

NAV(2)=0
GET THE T,COH AND SKEIN , FoR
THE CURRENT TENSOR VALUE

9 .5 BUFF=T42
IFC.NOT.FLAG1) GO TO 100

CALL ERROR(34IERR,ENAm1,1J,EN) :

CALL READF(DCB,IERR,BUEF,30,LEN)

CALL CODE

11

100 READ(RUFF,200) T,COH,SKF
IF(T.GT.0.) Go TO 103

w

IF(FLAG5) GO TO 96
CURRENT FILE EXHAUSTED - OUTPUT OUT-OF-HOUNDS
DATAIE ANY THEN GET NEW VILE
IF(N0H.GT.0)

*WRITE(6,420) NFILE,TO,N,NOB
420 FORMAT(5X," SCHEE^EILE=",I4," T0=",G10.4,

.*" N=",14," NUMBER OUT OE BOUNDS=",I5)
GO TO 15
OUTPUT END-OF-FILE MARKER

96 BuFF=LU3
IF(.NOT.FLA(2) GO TO 97
CALL CODE

97 WRITE(BUEF,200)(FM1,I=1,4)
I/1F(.NOT -.ELAG2) Go TO 75

CALL WRITF(DCH1,1FRR,BHFE,24)
CALL ERROR(5,IERR,FNAM2 4 24)
GO To 75 
GET TENSOR APP-RES., PHASE AND ROTATION ANGLE

103 IF(.NOT.ELAG1)..G0 To 105
CALL READEADCB,TERR,BUFF,30,LEN)
CALL FRRuR(3,1ERR,FNAMI,LEN1
CALL CODE

105 READ(BOFE,200) PES,pHZ,ROT
N=N+1
IF(FLAG5) GO JO 111
PASS 1 -
CHECK THE CURRENT TENSOR VALUE IS WITHIN LImITS
NOH=N0H+1
IE(T.LT.TMI.N.O .R.T.GT.TmAX) GO TO 95
IE(RES(1).LT.RMTN.OR.RE5(1).GT.RMAX) Go,Tn 95
iF(RFS(2).hT.R.MIN.oR.RFS(2).GT.RMAX) :GO TO 95
NOH=NOH-1
IF A CoH. VALUE = 0, THIS DATA FILE MUST BE OUTPUT FROM

11A PREVIOUS SCREE RHN. ANY PnINT wITH CoH=0. WILL
BE ExCIHIDED FROM EHRTHER AVERAGING •

IF(COH(1).0.0..014.COH(2)..E0.0.) GO To 95



INCLUDE CURRENT TENSOR APP.RES. IN APPOPR1ATE -

FREOUENCY DIST'N By UPDATING DISC TABLE
TLOG=ALOGT(T)
NTH=IFIX((TLoG-E1,Tm1M)21, TNPDti.001)
NIB(NT13)=NIB(NT13)+1^-
SECTR=4*NTK-3
TRACK=STRK+SECTR/N.SPT
SECTR=m0D(SECTR,NSPT)-1
DO 520 IC=1,2
TEmP=ALOGT(RES(1C))
41PH=IFIX((TEMP-FLRmIN)*. RNPD+1.001)
-WORD=2*NRH
IF(IC.E0.1) wORD=wORD-1
NXSCT=SECTR+woRD/64
wORD=MODIwORD,64)
1E(wORD.NE.0) GO TO 119
NXSCT=NXSCT-1
woRD=64
DISC OPERATIONS ARE MINImSED BY CHECKING WHETHER OR NOT
THE CURRENT DISC AREA TO HE UPDATED IS THE SAME AS THE
ONE IMMEDIATELY BEFORE AND HENCE PERFORMING DISC I/O
ONLY WHEN NECCESSARY.

119 IF(IC.E0.1) GO TO 120
IF(NXSCT.E.Q.LSCTR) GO TO 121
CAUL EXEC(2,102H,BLOCK,64,TRACK,LSCTR)

120 'CALL EXEC(1,10214,BLOCK,64,TRACK,NXSCT)
121 BLOCK(wORD)=. BLOCK(wORD)f1

LSCTR=NXSCT^-
1E(IC.E0.2) CALL EXEC(2,102B,BLOCK,64,TRACK,LSCTR)

NAv(Ic)=NAV(IC)+1
520 CONTINUE

Go GET ANOTHER VALUE .

GO TO 95
PASS 2 - .
W.B. VALUES SCREENED OUT HAVE THEIR CON SET To 0.00

•
WHICH T BAND ?

111- NTH=4E1X((ALoCT(T)-r -FLTMIN)*TNPD+1.001)^-
C^IF . NUMBER OF VALUES IN THIS HAND < NIHSIG, SCREEN THIS

THIS POINT OUT. -

IF(NIB(NTR).LT.N1BSIG) GO TO 116
J=1
IF(T,;GT.TC) I=2
IF OPTED, SCREEN USING SKEW
1E(.NOT.ELA(;3) GO TO 112.
IF(SKEW.LE.SC (I)) . G0 TO 112

116 COH(1)=0.
COH(2)=0.
GO TO 117
IF OPTED, SCREEN usING COHERENCY

112 IF(.NOT.FLAG4) . Go TO 114
IF(COH(1).LT.CC(1)) COH(1) - =0.
SCREEN DATA BY CHECKING APP..RES VALUES ARE w1THIN
THE LIMITS PREVIORSLY.DFFINED'
IE(C011(2).LT.CCIII) Co-H(2)=0.

II4 Do 525 IC=1,2
IF(RES(IC).LT.RMIN(IC,NTH).41B.RESJIC).GT.RMAX(IC,NTH))

525 CoNTINUE

OUTPUT DATA



117 BOFF=LU3
TF(1'11AG2) CALL CODE
wRITE(BUFF,200) T,COW,SKEw
1.1.J.NOT.FLAG2) GO TO 113
CALL wRITF(DCBI,IERR,BUFE,24)
CALL ERROR(5,JERR,ENAM2,30)

113 1F(ELA(;2) CALL CoDE^-
wRITE(BUFF,200.) R .ES,PHZ,ROT

•^ 1F(.NOT.FLAG2) Go TO 95
CALL wRITF(DCH1,IERR,BUFF,30)
CALL ERRoR(5,1ERR,ENAM2,3.0)'
GO TM 95

- C^ALLANRoT DATA HAS BEEN 1NCLuDED IN THE FRED. 01ST. 'TABLES.
Now CALCULATE, .6S1NG ONE OF THE CENTRAL MEASURES, FOR EACH
T BAND , AN UPPER AND LOWER LIMIT THAT WILL BE USED
FOR SCREENING THE DATA IN PASS 2.

**4 CALCULATE BAND PERIODS, MEAN RESISTIVITY
C *** AND PHASE DATA AND STANDARD DEVIATIONS

125 IF(1,02..EU..7.0R.L02.E0.43) REWIND 1,113
IF(FLAG1) CALL CLOSF(DCB)
IF(.NOT.F1,AG2) GO TO 128
CREAT OUTPUT FILE

t26 CALL CREAT(DCB1,1ERR',FNAm2,1stzE,3,56I
1E(IERR.NE.-2) Gm To 127
CALL RORGE(DCBI,IERE,FNAm2,56)
CALL ERPOR(0,IEPR,FNAm2,999) -

wRITE(1,382) FNAm2
382 FORmAT("SCREE^FILE-: ",3A2," PURGED")

GO TO 126
127 CATA, ERROR(2,1ERP,FNAm2,888)
128 CT=AWGT(CT)

IF SKEW AND CoHERENCY 1S NOT USED FOR SCREENING,
ASTERISKS^APPEAR IN THE HEADER RECORD OF THE
OUTPUT FILE INSTEAD OE THE LIMITING VALUES.
IE(FLAG3) GO TI) 129
SC(1)=1.E+ -05
SC(2)=SC(1)

129 IF(F(AG4) GO Tu 131
CC(1)=1.E+05
CC(2)=CC(1)
-INCLUDE SCREENING PARAMETERS IN HEADER RECORD

131 CALL CODE
wRITE(NAm21,425) LTmIN,1,TmAX,CT,CC,SC,TNPD,RNPWv

*PCUT',NIBSIG,TYPE
425 FORMAT(213,F4.1,2E3.2,2E4.2,E4.1,E5.1',F3.1,212)

WRITE(6,427) NETLE
421 FORMAT(//10X"NUmBER OF FILES - PROCESSED :",I3)

wRITE(6,430) LH)
430 FORmAT(//10X"THosE DATA SCREENEDHAVE KEEN",

*fl WRITTEN TO LUN_:",13)
IF(FIA(;2) WRITE(6, - 432) ENAM2

432 FORMAT(41X"FILENAME^",3A?)
wRiTE(6,433) NANF^2

433 F1IRMAT(//10X"HEADER RECORD :"440A2)
NTHS=( L,TMAX-LTmIN)_*IFIX(TNPD+0.001)
NpHS=7*IFIX(RNPO40.0.01)
SET DP A TABLE oF HAND-CENTRE RESISTIvITIES
TEmP=1./RNPD
RFSB(1)=E144MiNt0,5*TEmp



DO 530 I=2,NRHS
RESB(1)=RESD((-1)+TEMP
RESH(I-1)=10.**RESB((-1)

530 CONTINUE
RESB(NRBS)=10.**RESB(NRBS)
IF(FLAGO) wRITE(6,434)

434 FORMAT(1H1///30X"APPARENT RESISTIVITY STATS FOR THIS RUN",
*" FOLLOW :"//
*u PERIOD CENTRE^N ARITHMETIC COEFF. OF GEOMETRIC",
*" COEFF. OF^mEDIAN MEDIAN•^MODAL MODE^".
*u RESISTIVITY-LIMITS"/
*" BAND^PERIOD^MEAN^VARIATION^MEAN
*u^vARIATIoN^MAND",t3X"BAND",13X"LowFR^UPPER"/

*5SX"(1 ,0G.MEAN)"/
41X,126(1H-)/" APPARENT RESISTIVITY FREOUENCY DISTRIBUTION "//)

CALCULATE FOR. EACH T BAND THE 4 CENTRAL MEASURES AND:.
ESTABLISH THE UPPER AND LOWER LIMITS FOR EACH OF THESE
BANDS USING 1 UFTHESE MEASURES AND TCUT.

DO 560 I=1,NTHS
IF NO VALUES iN THIS BAND, SKIP
IF(NIR(I).E0.0) GO TO 560
GET^FREQ. DIST'N FROM DISC
SFCTR=4*1-3
TPACK=STRK+SECTR/NSPT
SECTR=M00(SECTR,NSPT)-1
DU 535 J=0,3
WORD=64*J+1
CALL EXEC(1,102B,BLOCK(wOR)),64,TRACK,SECTR+J)

535 CONTINUE
pn 550 . IC=1,2
CALCULATE 4 MEASURES AND DATA LIMITS FOR COMPONENT 'IC'
DO 540 J=1,4
SUM(J)=0.

540 CONTINUE
MODE=0
mODET=0
MED=N16(4)/2
MEDT=0
MEDG=0
FNIB=0.
DO 545 J=1,NRBS
wORD=J*2,
IF(IC.K0.1) wORD=w1)RD-1

^

N=HLUCK(NORD)
^ .11

IF . (N.E(4.0) GO TO 545
IF.(N.LT.M(1DET) GO TO 122
IF(N-.GT.mODET) mODEN=0
mODEN=MO1)EN+1
mODEP(MODEN)=J
MODE=J
mODET=N

122 IF(MEDG.NE .0) GO TO 123
MEDT=MEDT+N -
IF(MEDT.GT.MED) MEDG=J

123 FN=EhOAT(N) -
FNIH=FNIB+VN
sur .4(1)=spM(1)+RESH(J).*FN
SUM(2)=S1Jm(2)+RESB(J)*RESB(j)*EN
PLoC=ALOGT(RESB(J))
SOM(3)=SOM(3)+RboG*FN



SUM(4)=SUM(4)+RLOG*RLOG*FN
545 CONTINUE

IF THE MODAL FREQuENCY IS SHARED BY 2 OR mORE BANDS THEN
THE BAND NEAREST BUT GREATER THAN THE MEDIAN WITH THAT
FREQUENCY IS SET TO HE THE MODAL BAND .
IFO(JDEN.E0,1) GO To 135
DO 543 J=1,MODEN
tF(MoDEF(J).GE.MEDG) GO TO 134

543 CONTINUE
N.B. STANDARD DEVINs CAN BE CALCULATED FOR THE ARITH„MEAN AND
THE LOG. MEAN BUT NOT FOR THE GEOM, MEAN
J=MODEN

134 mODE=MODEP(J)
135 AM=SUM(1)/FN1B

LM=Sum(3)/FNIB
• •m=10**LM
SDA=SORT(SUM(2)/FNIB-AM*Am)
SDL=SORT(SUM(4)/FN3B-Lm*fm)
CVA=SDA/AM
CVL=SDL/LM
DEPENDING ON 'TYPE , CALCULATE THE DATA LIMITS

•GO TO (140,145,150,155), TYRE.41
140 RLOG=ALOGT(RESB(MEDG))

GO TO 160
145 RLOG=ALOGT(RESO(MoDE))

GO TO 160
150 RLOG=A1,0GT(Am)

GO TO 160^•
155 RL0G=1,M
160 Hallau(',t)=Io.**(RimG-PcilT)

RmAX(TC,1)=10.**(R1,oG+PC).IT)
T=10.**(FLTm)NtFLOAT(1)/TNPD-1./(2.*TNPD))
IF OPTED PRINT OUT VALUES

• IF(.)OT.ELAGO) GO TO 550
WRITE(6,450) .

*1,T,N1B(1),AM,CVA,Gm,CVL,mEDG,RESB(MEDG) MODE,RESB(MODE) . ,
*RmIN(IC,1),RmAX(IC,I)

450 FoRmAT(15,2XG10.4,14,4(1xG10.4),4X14,3XG10 . . 4,
*14,2XG10.4,2(1XG10.4))

550 CONTINUE
IF(.NOT.FLAGO) GO TO 560
IF OPTED OUTPUT FREQ. - DISTiNS ..
N=NRBS42
wRITE(6,451)

451 FoRmAT(1X,12.6(1H_)/1X,12("1234567890"),"123456").
DO 551 IC=1,2
CALL CoDE

• WRITE(m(oEp,452)(BLOCK(J),J=1C,N,2)
452 FoRMAT(12612)

wRITE(6,453)(mODED(J),J=IiNHHs)
453 FoRmAT(1X,126A1)

WR4TE(6,454)(MODEP(J),J=1,NRBS)
454 FoRmAT(IX,126R1)
551 CONTINHJE

WRITE(6,SLASH)
560 CONTINUE

SET FLAGS .TRuE. AND GO TO PASS 2 AFTER OUTPUTTING
THE NEW DATA FILE HEADER TI)
HUFF=LD3
FLAG5= - .TRUE.
IF(FLAG2) CALL.CODE-
WRITE(BUFF,320) NAME



1F(.NOY.FLA(;2) GO TO 1234
CALL wRITE(DCB1,1ER -P,NAME,40)
CALL ERROR(5,1ERR,ENAM2,40) •
GO - To 1234 •
END
SUBROUTINE ERROR(1C,IERR,FNAME LEN)

ERROR DETECTS 'HIP' CALL ERRORS OR EOF/SOF ERRORS
ON 'READF' CALLS .WHERE
IC IS THE USER DEFINED CODE
IERR IS THE ERROR CODE RETURNED BY THE FMP CALL,
FNAME IS THE FILE BEING ACCESSED AND
LEN IS THE LENGTH OF THE RECORD READ

(< 0 ImPtIES READ THROUGH KrIF)

IF IERR<U OR LEN<O,,THEN SCREE IS ABORTED AFTER
A MESSAGE'. IS SENT TO:LU 1: THE FOLLOWING DATA IS
OUTPUT :

FILENAME
FMP ERROR CODE
THE NUMBER OF THE CALL TO ERROR
THE PROGRAM CODE PASSED TO ERROR AND
THE LENGTH OF THE DISC . RECORD READ (READF ONLY)

THE PROGRAM CODES ARE

0^ERRoR ON PURGE REDHEsT
1 - ERROR ON .OPEN REQUEST
2 - ERROR ON CHEAT REQUEST
3 - ERROR ON READF REQUEST IN 'SCREE' FROM INPUT FILE
4— UNDEFINED
5 - ERROR ON WRITE REQUEST IN 'SCREE'

INTEGER FNAmE(3)
DATA ICAIHJ/0/
ICALL=ICALL+1
1F(IERR.GE,O.AND.hEN.GE.0) RETURN
WRITE(I,300) FNAME,IERR,ICALL,IC,LEN

300 FoRMAT("SCREE FMP ERROR : FILE '",3A2,"' ERROR =",16/
• *^"CALL =",I3," CODE =",I3," LENGTH =",i6/

"SCREE ABORTED")
CALL EXEC(6)
END
ENDS



-** 7000 SCOPE 2.1.3-205 MOD 17/08/77 18.34.40 ** 01/09/77
^

77244

. SYSTEM BULLETIN 23
^

1/ .6/76. USE -SYSBULL,LFN. OR -SYSBULL. 3333333

HH. MM.SS

15.59.57

15.59.57
15.59.57

15.59.57
15.59.59

15.59.59
15.5 9 .59

15.59.59

15.59.59
15.59.59
15.59.59

15.59.59
15.59.59
15.59.59
15.59.59
15.59.59
15.59.59
15.59.59
15.59.59
15.59.59
15.59.59

15.59.59

CPU SECOND ORIGIN

15.57.24 CYI.
00000018 CYB.

00000.021 JOB.
00000.022 JOB.

00000.022 : LOU.
00000.174 USR.

00000.175 USR.
00000.176 CYH.

00000.176 CYB.
00000.177 CYB..
00000.177 CYB.

0000 0.1 77
 
CY84

00000.177

00000.178 CY6.

000 0 0.178 CYB.
00000.178 CYB.
00000.178 CYH.
00000.179 CYB.
00000.174 CY6.
00000.179 CYS.

00000.179 CY8.
00000.179 CYB.

000 0 0.180 CYB.

ED VERSION 06/07/77
-m013,P3000,
-DfSPOSE,OUTRUT,ST=R1OCP,*PR=CZR.
-COMMENT.^BOB^MOORE^X228
-COPY.

UT()31 - EAU ENCOUNTERED

UT034^EOR - 664
^

EOS -
^

EOP - 1

8.000 BLOCKS

0.143 BLOCKS
7..036 BLOCKS

SC/1_,C SWAPS

0.179 SEC 0.089 $
0.058 SEC
0.893 SS 0.446

0.324 KWSEC
0.002 •WSEC 0.000
0.007 MW 0.012

1.103 SS 0.551
3.000 K
0.500 $/SEC

0.55

m0MRAPE

OFILEPK

OUTPUT

SCO50 7 000007
JOB
uSR .

URC
SCM.
RmS
J/0
TOTAL
PRI
RATE

CHARGE

MI OM Mt^11 ON^111111 lot OM moll SO fila^INS WO Alla IND



Appendix 2

Program Listing SCRAV

I.



1.

FTN4
C

PROGRAM SCRAV

LAST REVISION In/02/7 . 1

'SCRAV I SCREENS AND AVERAGES MAGNETO-TELLURIC
APPARENT RESISTIVITY AND PHASE DATA
OUTPUT FROM THE MT PROCESSING PROGRAM

- ',TENSC' OR FROM THE SCREENING PROGRAM
'SCREE' PRIOR To.INPOT TO THE
MT:INVEPSI(JN PROGRAM 'SMNs.

S OF THE '14T,E 1 PARAMETERS ARE us:!)
TO SPECIFY opri .Dpis :THEIR SIGNIFICANCE
IS DEVINED BEhOw

PI = LON BASIC INPUT (h111)

C^< 0^PRODUCE INVERSION RON LNPOT FROM. pRKvinus •
I SCRAN ° OUTPUT ((IN 1.02) ANO INVERSION MODEL
DATA INPIIT (ON 1.031: OTHERWISE NORMAL HUN
1,01=-PA

^

= 0^I.01=1
C'^> 0^LOI=PI^(NokMADDY 1...S.W.RmINAL LON. NOT 21

P2 = LON OF 1Kwsc-nuTpuT DATA (.1,1121 1P1.011T.<01 OR
DON OV PREVIoUSLY SCREENED DATA (P1<01

C
^< 0^NO INVERSION DATA TO 44E INCLUDED

C .^NITH OOTPUT . :11TUERWISE INVERSION DATA INCLUDED
(N. (4. IGNORED . 1E Pj<0)
1,11)=7P2

^

= 0^1:1.12=2^•

^

> 0^h112=2 (NORMALLY 14. .1 UN) 1.11k p1.wilT.<0.
^IINDY• 14. 1. S OR 2^VON PI<0

P3 = LUk OF INVERSION DATA TO BE INCLUDED IN.
OUTPUT IP2.NOT.I.T.01 (DU31
(THIS FILE . MIISF CONSIST OE 'SMW' CARD
TYPES 2-6 HR . AIME 1
N.B. AN SMw INPUT DECK CAN BE USED FOR THIS.

^

< 0^COMPONENT 1 ONLY OOTP01 (P4.NOT,LT.01
h113=-P4

^

= 0^hU3=2

^

> 0^h113=P4 (NORMALLY 5 ok

C'^P4 = LION OV 111111 ) (1T:FROA SCRAV (1.041

^< 0^C1lMPONENT-2 oNLY,OUTPOT (P3. - NOT.LT -.'01
(JE BOTH P3.P4 < O. flOTPOT BOTH COMPONENTS)
1.04=-P4

^= 0^h114=2
^o^.1.114=1.4 (HoRMALLY 4 oR 21

,C
P5 = OPTION FOR SCREENING pARAMETER DMA :

(SIGNIFICANT ONLY IF P1.NOT.<01

^< 0^INPUT NUMBER OF HANDS / DECADE OW 1.111
^= U^ADD.PARAMETERS



/P52= I HP
C^> 4^SKIP FURTHER INPII:L

= 2 OR
4^INPUT CE .NTRI. PERIM). 2 CHH.,'CUTHFFS AND

2 SKEW CUTOFFS
= 3 HR

= 4^INPUT IFixfAhOGT(TMIN•AND INAX)I ON HUI

• D•FAUHTS

NUMHER BANDS/DECADE =
CENTRE PERLUID IfT1^= 10.0 SECHNDS
CHU. CUTOFFS^=^

.

C^SKEW CUTHFFS^= I-00.I.00
HOG.(101 TM I. ^IM AX^=

SIIHROUTINE'S

ERROR - A ROUTINE TO CHECK FOR 'EMP . rAhl, ER .RURS
DISC - - A Roll I' ^TH READ HO.CHARArFER. FIIRMATTED

R•ECORDS^ HI IM^1)ISC.1NTO
OR HUT HE ARRAYS. (H EhFENTS•PER RECIWH)

GDAr^A ROUTINE FHR G -KTFING PREV . IOUSHY SCREENED -

DATA FRIPA•A SPECIFIED DISC^ii: iii Ill

- KMP ROUTINES USED :

(WEN -

C^E ADP'
Ri TV

• CHEAT

hoGICAh h10.1-1,AGI.PhAGi.hhAGi.FLAH4.PhAGS

FNAM1(4).PHAH2(41.1NAN14(3)
INIPGEk 0C1.3(I-141

UP1.1.1,AG.Hill.1.(4H1.FLAGG
HEAr NPD

DIMI.NSIHN HUH( 11).ISI/p(1).Cr(1).:-)C(2).NANM(40).
11(991.HAV(2).CHH()).RFNI21.PHY(7).
NGRP(1.901.0GWP(2.90.21.W4PS(2.90.2I.

PFR(90.21.ROH(q).21.PHI(90.11.AwIS(40.21.NGkO(40).

NP(2).H(10).RH(11).11HI.D(7I).M.G1(S)
(hH1.1.11N(I)).(hH).1HIA()I).(1,114.1,11N(i1).

*^ (1.114.1.HN(41).(0p1.1.0N()1.(NAN21.NANI-(21I).
(AIGHH(1.1).NGRO(111.(NAM2).NAMP(22)I

DAIA BIO.FhAGI.I.HAG2.1.hAGI.I.LAW).FIAG42 ,1*.JAHNF...1RMI../
DATA ISIZE.NPD.1.1,AGG.IPHAZ/31.0.3.0.0.I/
DATA IOPN.IWIS/2.0/

DAIA CI.CC.SC/10..14.7.)*1.2
DA1A

DAIA NGUP.SG1 .SGRP02IH0*0.120*()./

0A1A NPGI/211^.)H -.2111 .2H^.20-1/
- C

C *** GET PARAMETERS AND :1 I' •HAGS ACCHRHINGhl
C

CAM. RMPAP(1.11N1



C
11.11.114.hT.1001-11 GD co 1
SCPAV^FkOM A IIlMINAL

PICK UP Nrni PARAM.IEPS
wP11hILI11.3001

300 FORMAIT"PI.P2.P4.1, 4.1) 9 :_n1
RFAD(601.*) LON
BM IS SIT TRW: Ir LUI IS Fir m-14 rm. SYSTrm
CONSOLr HP A TrkAINAL OH rHE 2100
IF TRUE. TIlE USrk IS PplimPirD•roR INPHI
ON 1,1_11 AND hUi DNIA: 01111-PISE NO PRoMPTING
BID=.IRUI.
11.(1,01.1.0.5.0R.1.111.E0./.H14.1.111.1,0.111 1111z—FALSr.

I tr(LUI.G1 .01 GH HI 9
THIS PUN IH CHNCAIPNAIF PHrs/THSLY SChFroIrD
DAIA AND A STARTING MHDI.0
PLAG9=.TRUF.
LU1=-1.01

^

9^Th(LUI.I 0.0) LII1=1
Ir(hU1.1-0.11
Ir(kU2.G1.01 GD ID 19
11.(1.111.1.0.01 GH ID 10
IF NORMAL PHU. NH INVrh,loN DAIA TH

WIIH SCPPI, Hr0 NAIA
II (.NO1.1 LAG91 PNAGI=.rAkSI..
hIl9=-1,112
GH ID 19

10 1,112=-)

^

19^I•1hI13.G1.0)^Gil^Hi 2( 1 '

 0.0) GH III I/
DWIPUT CO4PONENI I DAIA DIANN'
FLAGG=I
LIIi=-1014

^

I/^I Iii=)
20 II 11,H4.G1.01 GH HI iD

II (1.114.1.0.01^Gil^IH
(HmPwii.N1 2 DAIA

Ir(rLAGG.E0.0) FLAGG=)
Ir(rIAGG.r0.11 rhAGG=0
1.114=-1,114
GH lo 30

2') 1,04=2
IF FLAG1 IS PROF. LUI Is A DISC rILI

30 TFI1.02.I 0.21 rLAG1=.1kUr.
Ir rLAG2 IS^INVI-1-011111, DAIA IS IO^INCIUDID

THr SCI-IrrNrD 001PUI AND 1,114 IS A DIsC r1Lr
Ir(1.03.r0.2.AND.PLAG41 rNAG2=.1P111.
Ir rhA(A IS^L04 Ts A DISC rIhr
Ir(1.04.1-0.2) FLAGT=.1140r.

C^GET. DISC FILE NAMES tr PEDUIPED AND'
C *44 OPEN THE FIRST FILE

TEI.NOT.FLAG1) Grl TO 39
GET FILENAMF . HE TENSC.THR SCREENED.) DATA
IF(HIO) WRITE(1.111.1101

110 FHPMATI -"NAME iir INPuT DISC^.)

PEAD(L01.3201 FNAmI
320 FUPMAT(40A21

. CALL . OPEN(DCD.IEPR.FHAm1.11
CALL EPRHR11.1EPP.FNAN1.99.01

35 IF( ..NOT.FLAG21 CD TD 40



FILENAMI• UP INVPSIHN DATA
IF(BIO) wRIFF(h11).ii0)

330 F ' l .U MA1( ''NAMV OF INP0I DISC FlhF 2 :_"1
RFADILUI.320) FNAm)

40 I F I.N01.FhAGil GH IM 4 1)
GF1 FlhINAMP lu RE •CHPAI•O FOR 00IP01
IF It IS A DOPhICAIF NAME. rHv UhD
WIhh BF PURGFD AN1) A FiFol VI ^CPFAIFD iF
THE SEC. COW.^AS '16

WRIIF(1.111.340)
340 FORMA1("NAMF OF imipor piNc FihF :_")

RFADthU1.3101
IF 1.14165 IS tROF. GM GEI :WHFE0F0 DA 1A

49 IF(FhA(^) Gil Im 110
C^IF OPl=u • NH SCIIII.NIN(.^ INPUT

IFIMP1.1.0.01 GM IM 60^.
IFIOP1.(,T.01 GM IM 50

C^INP0I 10F NUMBFR OF HANDS PER DECAOF 10 BF ()SI))
C^IF NP0=3.0 AND rmiN=.ol. roiAx=10000. ' I HEN 111FRI
C^wi Id. BE 3.0 *f  (DFCADFS) = 18 AVFRAGING BANDS

IF(B10) WRIff (1111.350)
i, so FMkMA1("NUM)FR (IF POINIs/DFCAOF IkFAhl^fl)

NFAD(h01.*) NP))
0P1=-OPI

C^IF HPI WI 2.3.4 Cl) Iu .-,CPFENI4G
II (oPI.F0.1.104.uP1.G1.» Gu lu 60

50 IF(mPI.NE.2.AND.mpl.N1 .11 Gm III 51
Ihl 01 C10110. PFRIoD AND^SKI,^COIHIFS
IF(B1M)^NH 111.(h1)1.i551
FMI,MAII"CI.CCI11.sC111 :_")
RFAD(1,01.4) ci.cr.sc

55 II IHP1.1.0.11 GM lu 60
10101^1111.^1,11G tHASF^10) HI^ImAX
oN1 r DAIA IN IIMIN.IMAX1^ SCREENING

101110,^IAAX APN niiiim0■1 AND MAX MOD PER (iii ^VAIHFS
L)/^li-(H111)

560 PflliMAII"1.11(;^IAIN.^1HG^INIAX^(INII (;IP)^:_")
HI fi(LUt..) hIm(N.1 INAX

60 IMIN=10.**hImIk
IMAX=10.**hr4AX

C

C 44*^SCIiI4':EN I NC^Aril) Avl.:14ACANG

BlIEF=1,02 .

C .^(4,-_.T THE DATA TIThF:
11-'f_NHT.FhAGI) Gm 10 bn
pi) 500 1=1.40

500 BUFE(1)=211
CAkh PFAIIF4H('M.11.:kk,k0KV.i0;1,1.1N)

E.PBUR(i.IFIth . .FAAMI.hEN)^-
CAL), (:clor .

65 READIHUVE,32H) NAME
IMTPHT . THE sCREENING 'PAPANKTERS ETC
WRilEJ6.4001 (NAME(1).1=1.201.T)IN.TMAX.CT.CC.SC

400 VUHMATI1H1/PIX"SCPAV : ".20A2/5X"TIIIN =".C10.3. .
*" TMAX =".G10-3P1X"CT. ='!.GIO.A." CC =".2G10.1." SC

40 NRAMD=0
NVII,E=0

75'NVIEK=NEEI,E+I
C^. GET A NEU TH (NEXT

IEI.NUT.FLAIl GM TM HO
CAIJ, HEADFIDC .B.IERP.MWK.40.1,EN)

.2G10.31



CAhh EPPOP(I.IFHP.hNAm1.hhN)
CALI. Cool,

Ho pPAD(H0hh.200) 10
200 h1JPmAtf(E11.4.IX)1

ih 10.hT.0 hND oh DAIA
ti-(ro.hr.o.) Go To 125
wHICH BAND TS THIS
IFINHAND.NE.0) Go 10 HS
NhAWD=1
TI (1)=10
IhAND=1
GO In 92

HS Dn SIO 1=1.WHAND
Ih(10.E0.11(11) G0 10 90

510 CHNIINUI
NhAND=NHAND+1
1=NHAND
1'l(N13AND1=r0

90 IHAND=I
92 CONTINDh

DATA hkom 1 , 11IS
N=0
NOH=0
NAV(l)=0
NAV(2)=0
ICH IS A CD10Ph IHAI h)(ChIlDhS^1.11.SI I I.LN MINIS oh A PI M..
1Co=10/2.1
Ghl IHE I. CnH.^COMPHN.) AND Snhw HIP
110. CUPP! Nr rhNsnpVAlUE

95 11.(.NUI.I.LAG11 (.0 10 100
CAhl. HPADF(DCB.IMPH.Phl.F.10.hVN)
CAhh KHPOR(i.IMNHJNAMI.heN)
CAhh CHOI

100 PI AD(110141..200)^I.CHH.:11\FW
I1(1.G1.0.1 GH ro 104
CUPPPNI vii,: ^— 0011, 01 001 Hh—v0HINDS
DAIA lh ANY.^Ii0.0 h0 (.1 I NJFIN hi LE
IhINOH.o1.01

Ii. ^OhIhh.I0.0.(00i
470 FlIPMA1(" SCHAV — F1hh=".14." 10=".G10.4.

*fl N=".1.4." NDM10-1( 001 Oh h0IINDS=".151
GO 1'0 75
GE1 ILNSHI4 APP.PPS. • PHASE AND klIf'0 ANGhh

101 11.I.N01.1LAGI) (,(1 in 105
CAhh HEAhh(DCB.11.PP.001.1...10.1.1.14)
CAhh EPHOH(1.11.1,14.1.NA01.hhN)
CAM. CHDI

105 RhAD(H111-1.2001 10S.PIIV.1201
0=N+1
SCRUN Phh CHNHI.Nr IhNSHH VAh01.
11.11.CI.TC01 GO 10 95
hhAG=I
11.(I.G1.C1) P'hAG=2
11.1SKI.W.GE.SC (FhAGI.0k.

#(COH(1).h1.CC(VhA(;).AND.CHH(11.hl.CCIPIAG111^10 45
DU 520 IC.7.1.)
11.(COMIC).hh.CCIIC11^HI 520
NoH=NoRf1
II 11.1,1.1MIN.HP.I.G1.1 1 4X) GO 1 H 1 70
140h=N00-1
SUM rni. PI SISIIVIIY VALHI.
1=1h1X(C4linG1(1)-hh0A1(hrmIN114NPDfl.001)



NGHP(IC.()=NGHPIIC.11+1
IFMP=ALOGI(RFSIIC))
SGkP(1C.1,1)=sGkP(IC.1.11+1F.MP
SGkPS(1C.1.1)=SGRPS(1C.1.11+11-mP4FFMP
1.01XF iHI PHASk INIO rm. RANGE -q0. 10 0.0
Ti.mp=pHZ(IC)

110 IFITHAP.hr.0.01 GO TO 11S
1PMP=TEmP-90.
GO TO 110
SUM THE PHASE

115 TFM1) =-(11.MPf00.1
SGHP(1C.1.2)=SGNP(IC.I.2)+,rFmP
SGkPs(1C.1.)1=SGRPS(IC.1.11+FFMPtrFMIJ
NAV(1C)=NAV(IC)+1

520 CONTINUF
GO GFT ANON! k VAI.OF
GO rn YS

C *44 CAI,CDhATI HAND PFHIODs. MFAN RVSISTIVIIY
C **4 AND PHASE DATA AND SIAJDAND DPV1AFIONS

12S IF(1.01.1.0./.0k.1.01.1.0.1() klwIND (.113
11-(1.1,AG1I CA1.1. Ch0sF(DCH)
11.(1.1.AG4.111(.(.N0r.PhAGill GO^1214
CRFA1 HuIP01

126 CAI'D CHI Al(OCH.IFkli,FdArli.IS17.1..1.S61
11.(11...kR.NF..-)1 Go^10 11/
CAIJ. P0PGI..(DCD.11.kk.PNAmi.S61
CAI I F,Hkok(0.IFUR,FNA04.99q1
Wk111.(1.382) FNAMI
GO TH 12h

127 CALI. F.R1:01((2.1F.Hk.VNAM3.H11H)
I113 C1=AhOGI(CI)

INCLUDF, SCHFENING PAHAm1.11.1(S IN DFADFk PFC0k0
C1\1.1. COI*
W1211F(NAH11.41',) NP0.1,111N.I.rmAA.CF.CC .sC

42S 1.01 , MAI("C:W.F').).1(.1X11.1-').1.4FS.))
41.111.(6.41/)

427 F(lkMAT(SX 9 1411mHFk OF FILFS PpoCFssFD :".11)
w1(111.(6.4301 1.04

430 FOkMA1(//" SHAV fIN All oF rvik F01.1.0(.41NG DAIA HAS BFFN".
4" Wk1111-N Vt 0 h0N : 1!. 131

IF(FhAui) vokIFF(h.4411 FNAH.1
431 VOPMA1(SOX"FII,FNAmF :^".1/1))

WEI1F(H.433) NAME^
V

433 VIII , MAI(//1X4oA)1
NUAND=(1,TMAX-LIMIN)*IF)X(NPD+0.0011+1
FACTH=1./(2.41WD1
ni , cipt- WHICH CHI4PONFt.lb 111^0011,01
N1=1
N1=2
IF(FLAGG.F.U.01 GO 10 130
IF(ILAG(;.F0.1) N1=1
IF(FhAGG.E0.2) N1=2

110 DO SiO 1C=NI.N1
M(111.10.41 1 )1^IC
FOHMAI(//"^ComPHi1FNI :".14//

43)("RAN)^PHI NI^PV till)^N^AP.H1 0.^s01.1,1^PHASF
J=0
Do Si0 1=1.NHAND
IFINGIWIIC.11=0) No PHINC:; vvVIO SlImMF0 IN THIs HAND
IF(NG10 , (1C.11.1-0.01^Ill Si0

SO"1



d=d41
Nr.N(J(P(1C.II
I, N=FLHAI(I)
CALCHhAll M/FHAGI. APP. 1-0-s.
1-011-AN=bGkP(IC.1.1)/1.N
CALCUkAli.^SIAHD.
N.h. SD IS Nor DFFINFO I.H1( GM. 0NhY^hHC.MhAN
SDP=SUR1(S(,kPSIIC.I.1)/MN-(661-IP(1.C.I.I1*

*SGPPIIC.I.1))/(1.N*MN))
CALCHLA11-^Pkkill0 AT IHP CI.N1k1^11-D. RAND
PI.P(1I.I(:)=10.**(1-WAi(hIm111)+PhuAl()41-11*PACTR)
1010(J.IC)=10.41 , (PMFAN)^.

C.^CAICHLAII-^AVI.PA(d. PHA5i.
14ME.AN=SGI(1'(IC.1.2111.14
CAhalhAlt^SIAND. 01.11'.11
spir.S0141(SGRPS(IC.1.21/I , N-(SGI(P(IC.1.)14

SSC,HP(1C.1.)))/(1.1441.N))
WEIGHI = HUM R : PUIN1S IN BAWD
10,1S(d.fC)=1.N
PH1(J.I(')=PWAN
PRINT TINE AVFNAGFD DA IA
WRIIP(6.440) 1.J.PhR(J.IC).N.HHH(J.IC).SDP.PHI(d.IC).51)1'

440 1•HkMAI(IX)15.JXGIO.4.11.4)(4G10.11
540 CHN1INUI

NP(IC)=d
II (FhAG4)^hi 540

C 4** HUIPOI 1HF SCR, PNI.,I) AND AVI..kAGI.D DATA INIIHHU1
C 44-4 ANY INVFI(SHIN DATA

111I CHMPONF.NI NUM10.14 HIM) iiIE 11•AHI.1(
('A hi CHM
L,,H111.(NAM2).4451^IC

445 FUF , MA1(12)
IF(.1)H1.IhAG31^t I^IH^135

HHIPUI IH DISC 1.1L).
CAkk CUM

J
44/ 1.IIPMA1(5X15)

CAI I^Mi(lIb(DCIA.IFIZP,hUI.I .5)
CAhl. EI-04 , 1((5.11.1-(H.I.NAM3.40)
('All , WHIII(DC6.1VRII.NAMF.401
CAI I. I kkhk(5.11.1,k.MNAH3.)01
CAhh DISC (.F , Ahs1-..P1-1((1.IC).J.i.NAMi.0(h)
CAhh U! SC
CALI, D1 0C (.1.AhsF..PHI(1.1C).J.I.NAM3.1)C1i)
CALh h1S(^(.f, AkSP..AwIS(1.1C).J.I.NAMI.D(h)
CAkh DIM* (.1.Ahsh..AlvIS(1.1C).J.PWAMI.DCh)
(;o t •o 540
WHIIM HHIPUI HN hU4

135 41-(11F(h04.44/1 d
NAND.

WHIII-(1,1)4.450)(Pf.P(I.IC).
450 FIJI,MAl(HGIO.4)

WHIII.(1,04.490)(PHH(I.IC).1=1.d)
wpIlh(h)14.4501(PHIII.IC).1=1.j)
wk111.(1,114.4501(An10(1.1CI.I=1.d)
tld-(IIP(1,04.4501(AwrS(1.IC).I=1.J)

540 CHNIINOF ,

II^l'hA(;el^I•HO
Ih(.1401.I•hA64) GU HI 999
IP I-LA(', mop.^PVIVIHUShY S(1(1.1.NI.) OAtA



140 IF(KkAG51 CAW, GOAr(0).N2.NP.NAME.PER,PHO.PHI.AwIS.110KV.11,AG1.
*1,02.FNAM1.-Dth1

C *** 1NP01 INVF.1-1SION DAIA 1.1001 1.03 I04 DISC

14Psl I HIO FUR 1,04 INPUI
010=.1HUE.
1F(4,03.10.2.014.1.04.F.U.').OH.L04.EU./.(04.1,041F0.14) 010z.FAkSF.
AUFF=1,01
IF(PkAG21 GO m 14')

1.113 IS NOI A DIsC
II (HID) lemIrpilim.p.ityl)

36') FOkMAII"Hk.IFkAG.ItNIS.IPIIA/.1HIIk0
GO TO 147
OPEN 'FDAM2' AND HEAD ISI 1-01COPD

145 CALk DPFNIOCH.11-1-414.1.0A 44/.11
CAhh F114104(1.1FHP.MNAH2.W191
CA II. 01-.A0F(DC11.1FRP.H0FM.11.I.LFNI
CAlh FHP014(4.11-1444.1.14A02.1,FN)
CALI, CODE

NL.11.1.AG.1W1S.IPHAA.INIIk0
147 RFAU(60FF.)101 Nk.IFLAG.IINIS.IPHA7.1HOID
210 FOKMAI(P),')X15.',Xil')1

141.PI=Nk+1
COLIKECI IF NFCCFSSAPY IFkAG. Iv416. IPHA/ AND IHUI,D
11.111.1,AG.NE.1.AND.IFkAG.NF.21 IFLAC=)
11.11W16.01...0.AND.INIS.NF .11^IWIS=I
IFIIPHAV.NF.O.AND.IPHA7.NI .11 IPHA/=1
IP(IHOI.D.NM.O.ANI).111Oho.WP.11 IHohp=0
IM(.NOI.FLAG11 GO h) Po)
GVI 0,PO DATA FluDI DISC APIFH SKIPPING NAP.F PFCH1411
CALk 14FADF(DCB.IFI4N.H1IFF.1.LF0)
CAhh MkPOR(4.11.kk,MNAM).1,M,11
CAhh DISC (.11401...Hoh.FNAml.DCB1
CAI k^(.IIOIM.,H0.ohP1.1.NA41,DCH)

GO III 160
SKIP IIMAO•Ic PmC1041) hf uNkmY 11-A1)

1')O^lh(h10)^(1O11.1-.3h/1
3h/ FORMA1("MIMADMP IWC(iHI)^USM.D1 :")

HMAO((UIM.3)0)^I

GM1 H.NO DArA 1.14110 1,113

1M(HIO) VO41IP(15111.1.-3/01 NI,

3/0 POHMA1("H(1).I=1.".12." I8G10.4) :")
RFAD(h0FF.))01(0(11,1=1.0k1

220 POPHAIING10.41
IFIRIOI Uk111.1141IFF,1121^HkIJI

371 FOPMAI("NO(11.1=1,".I)." (H610.4) :")
.2)0)(kMII).I=1.'41.11)

GI I INVM14:311IN PAPAmIlMI4 PMCOHD (MAXIM MIC)

1h0^IMI.M( II.MLA(;)) Go^III 1h")
FKOA DISC
CAI k HM.ADM(OC11.11 , i4k,m,H0.14.hMN)

CAkk LRI.ON(4.1MkIi.MWAI4l.hiN)

GO III 16/4
FkOM hOi

1W1^IF(13101^wkIrF(1+111.1..4/ 1)1
3/ 11 r011mAlt"IrS.IPRNr.INH.IkA.IPI HI^1'11'11 :"I

14FAD(BIIFF,320)ING140(i).1=1.131
1614^II• (1001,D.FO.01 GO'III 11')

N=NkPI
11.(11L/1G-1.0.2) N=Ntpil,

GF1 HUH) DATA



11:(.00T.FLAG21 Go Ti) 1 . 10
FRUM DISC
CALI. DISC (.TRHF—HUTO.N.F0AM2.0CH)
GO TO 175

C^FROM LU3
170 IFTUE0) 'WRI . TEINIIVF.3801 N
380 EORMAT("HUhD(I1.1=1.."..12." (8G10.11 :II)

HEAD(BUFE,2201(HHI,D(11.1=I.N1
175 IF(FLAG21 CAhh ChoSI.ADC111

IFth11.3.F.0.7_104.hHA.F.0.131 HKWIND hH3

C *** OUTPUT INVERSION AND AVERAGED DATA VOR SMW

ii

11 (.NOI.PhAGi) Go lu I/k
nuipur TO DISC - CRFAI

176 CAhh CHI , AF(DC14.1E1414.1-NAM.3.1SIZE.3.5h)
IH 1/7

CALL PUkGE(DC0.11.Rk.FNAMI.561
CAhh I.RROR(0.11-14R.FNAM3.0991
WRI1'E(1.012) FNAmi

382 FORMAWSCHAV -^: ".iA2." P014J-mn)
G0 10 176

17/ CALL EkR0k(2.11.RR.I , NAM4.88/1)
ouiPur ONLY COMPONPNIS

I/8 DO 550 IC=(J1.N)
M=NP(IC)
13111.1.=h114
Ih(hhAG3) CAhh CHOF
WRI11.(1301-1-.)301 wh.M.11 hAG.1UPw.1111S.IPHAY.1110hD

230 FUHMAI(1h1.51
CAhh CUM.
WP111.(kAN21.1451 IC
II I.NU1.1, hAG41 GO 10 180

11111 P11 ^TO DISC vihr
CAhh WHI11.1DCli.11.PP.hUFi..181
CAhh MPROk(6.IFRR.PNAmi.161
CALL WkIle(OCH.11-Pk.NAMI-.401
CAkh EPPOk(6.11.Hk.IAMI.40)
CAhh DISC (.FAhS1...0.N1J.I.NAM3.DCH1
CA)) DLL& (.1. AhS1- ..k0.0h11.1. HA03.DC01
CAhh Wk111.(DC13.11.1-114.06140.131
CAhh FRIOlk(0.11.RR.I.NAM3.13)
CAIL DISC (.FALSH..P1H(1.IC).M.I.NAM3.)Ch1
CAM, DISC (.FAhsV..kHH(1.1C).11.1.14AMI.DCPI

*CALI, IASI^(.FAhS1...PIIIII.IC) .M.I.NAoi.DIMI
IF(1w16.1D.01 CH 10 I/9
CALL DISC (.FALS1...Aw1S(1.1C).M.PNAMi.DCI'k1
11.(IPHAZ.E0.1) CAhh DISC (.1.AhSE..AWIS(1.1C).M.MNAMi.DC1-11

1/9 IFIIHULD.IO.1)
*CAhh DISC (.1.AhS1...H0h0.0.1.NAMi.DCB)
GU 10 550
OUIRDI 10 1U4

180 WkIFF(hUFF,320) NAME
WP111-(hUhi..7201(k(I).1=1.141.)
WRITh(hUI F.2)01(1:0(1 I .1=1.NhPI1
wk111.(hUl.k..3)01(AhP0 I 1).1=1.131
WkIll (HUI 1.,))011RI , H(I .1C1.I=I.M1
wRITE(H111.1..720)(RHOI I .1C).1=1,m)
IM(IPHAA.1-0.11

*NRIMIUM.F.7i0111 , H1( .1C1.1=1.M)
IF(1141:.).1 0.01 Go hi I NI

1I1
I

I



W1:41TE(BUFF.2"20)INNTS(1.1C1.1=1.m)
IFAIPHAZ.E0•.11 wktTE(HHEE.220)(Aw1S41.1C1.

181 Ii.(1)101.D.E0.11
*WHITFAHDFF.220)1H(1h0111.1.7.10)

550 CONTINUE
END NOW

999 1F(.1\IHT.1 LAG1I GR TO 1000
WHITE END-OF-DATA PIARKEH RN fl1SC AND CLOSE
CALL wRITE(DCB.IERP.NEGI.51
CALL KRHORCh.I.ERR.K0Am.4.'il
CALI, CLOSE(DCBI
GO To 1001
wRITE END-OF-DATA mAIIKER RN 1,11.4
FINISH^.^•

1000 WRITE11.04,3201 NEG1
4001 WRITE(1.385) -

.045 FORMAT("SCRAV OYE")
CALL EXEC(6
END
SUBROUTINE EHRORIIC . . IEHR. - ENAmE.LENI

ERROR DETECTS^CALL ERRORS OR EOF/SOF ERRORS
ON 'READF' CALLS 'WHERE
1C 15 THE DSEk DEVINED CODE
'ERR IS THE ERRoR CoDE RETURNED HY 111K FI4P
VNAME IN THE 1I lE HEING ACCESKO AND
kFN IS THE^HM THE NKCHRH HEAD

(^0 ImPLIES RKAO THROUGH EHFI

L• IERR<0 OR I,12 ..N<0. Tlirw SCHAV IS AHORTKO Alt EN
A MESSAGE IS SI...NT TO 1,0 I: -THE. FokhOwING DATA Is
OUTPUT :

FILKNAMK
Et1P ERROR Co OK
THE NIPAHER OF THE CALL To ERNoR
THE pkOGHAR CODE PASSED To ERROR AND
jio...1,ENGTH oK THE OISC RECORD RKAO^ONkY)

THE PROGRAM COOKS ARV^:

0 - 1.:kNOV OW PURGE PE00EST
1^- EHROk ON OPEN REDDEST

C. 2 ERROR ON CRVAI PFAMEST
3^- KI4161k oN REAM. REOUEST iN 'SCRAV' FRoM INPUT^FILE^1
4^- ERRoR RN READ)'' PFuOKST I N 'SCRAV' FRom INPUT^FILE^2
5^- EPHOH ON viNITV P,FOO•ST IN 'SCRAv' No 'INVERSION^OUITHT
h^- KhkOR oN '1N^Iii'' REDDEST IN I SCRAV' -^INvEkSIRN^DATA^IS^OH1PHI'
7^- ERROR ON HEADE RkRUEST IA '01-S±W
8^- ERHoR oN wHITE iwoui.::-3r IN '1)tsc'

!N .H.:GU-4 1.NAME(3) -
DATA ICALL/0/
1CA1.1.,=1CA1ihr.I
IVIIERH.6E.O.AND.LEN.GE .01 RETURN
WHITI-11.3001 FNAME.IkRH.ICALL.IC.DEN

300 FORMAT("SCHAV Pm), ERPoR : FILE '".1A2."' FRRoR = 11 .16/
$TALk.r.u.) 4. ^COOK =".Ii." J,KNt1H =",I6/
"SCRAV AHHRFED")

CALL EXEC (6)
ENO
SU14R1i0IINE DISCIREAD,A.N.ENAJIE.DCol



1

'DI SC' PEAOS FROm OP wRITES TO IHE DISC
. 40 WORD Pl.:CORDS IN 1HG10.41
INTO OR 1)111 01 A SPECIFIED APPAY

THE . FULLUWING VAHAABhES ARE USED

READ =.TRHE. THEN HPERATIoN IS HEAD: HTHEkwISE WRITE
A^- ARRAY- FOR 110

. (7^N^- NUmilEk 01. ELEMENTS HE A
ENAMF NAME oF FMGR FIhE TO HE READ PPOM 014 WHITTEN TO
DCb^DATA CONTPOL HLOCK OE DISC FILE

hUGICAh HEAD
INIFGEk 1-0AMEI11.DCH(1).KHFII40)
DIMENSION A(N1
M=N/H
II.IM.EU .01 GU rn 10
po iou I=1 .m
M2=H*I
M1=M)-/
IF(PI.AD) GO 10 SO
CAhL COM
WHI1F(hHFh.10011A1,11.J=1.M)1

300 1.111MAI(8610.41
CAj h wp;IF(DCH,IFPP.H111i .40)
CAhl, EkTu03(H.I1.14R.P0A01 .40)
GO 10 100

50 CAL!, READI.(DC11.11-PP.HHP1-.40,b1o1
CAkh THkok(7.II.PP.INAMF.40)
CAhh CODI
PI.AD(1101.1 .3001(A(J1,1=M1.111)

100 CH1\111[1111-
10 MN-83-M

11(M).LU.0)^IIIPN
hIN=M24S
M1=8*/1+1
m2=m1+M)-1
11, (13FADI GO 10 60
CAIAll C001.
whIlT(R01-1..100IIAIJ).J=1.1 ,111
CALI, WHIII(DC11.11-103.11Hhh.hl-N1
CALL ERPUP(8.1FRP.1-NAME.LENI
1q1U104

60 CALL PPA01-10CH.11-PH.THJEF.40.1,1.0)
CALL I kpOk(1.11• PR.' NAM .40)
CALI, CUM_
RPAD(bUi1-.3001(AIJI.J=)1.M11
REIHPN
END
SUPPOHTIHP GDAIIN1.N1.11P.NAMP.PhP.RH0.PHI.AWIS.1301.F.

41 LAG.h0.1NAMF.DC111

'(FAT' GETS PREVIOUSLY.SCPRENED MT DATA AND PASSES PP^.
BACK NI^INPHT IS FROM A DISC VI IV UN EPOM
A hU. THE FOhhOwING VARIAHhES APE USED .:
NI.N2 - CUMPUNT

- 1 N VAh0ES VOP 6MWNP
- PECORD

PER. - PERIOD DATA
RHO^- PESISTIVITY DATA
PHI^PHASI;-. DATA
HUFF - HUFFER AIWA



FLAG - TRUE. INPUT FRoM pisc
hO^- hoGICAb UNIT VOR INPUT

- DISC ElhENAME IF USED
DCIs^- DATA CONTROL bhOCK FOR DISC 1- - 1hE

C.
hOGICAh !LAG
INTEGER BUF1.(401.1.NAMI.(1).DCH(1441
01MHJSInN NP(1).NAME(40).PH-((90.21.10H(90.2).PHI(00.21.

*AJAIS(90.21.N(11
1=0
BUFI.=LU

5^1=1.41
Il.(.1.01.1-1,AG1 GO ro 10
CAI,
CALL LPROR(9.LE1R,FNAME.1,1 N1
CALL CODE

10 READIBUFF.1001 M
200 FORMAIPIXIL)1

IF(M.LL.0) GO lO
NP(I)=M
IFI.NO1.1.6AG1 Go RI 20
CALh REAltADC11,1FRR,NAml , ./.10.hEN1
CAhh I kRORt9,11-14R.PNANE.h1.N1
GU lO 30

20 HI.ADINDhl .110) NAM(
)10 PORMAI(40A2)
30 NAM22=NAmE(121

CAhh CUM.
RI ADINAm)),1)01 N(I)

210 FONMA1(121
K=II(1)

1(1^40
CAhh
CAhh DI:1C(.1R111 , ..Rlio(1.1%I.O.PNA01.DCH1
CAhh^ .ncH)
(Aid,
CALh
GO II)

40 HE AD(bUI.1-,2301(P1 k(d,K).0=1.M1
230 huRMAIt8G10.4)

PPADIBUIF.,2301(PHO(d.K1.d=1,M)
HI , AD(HUH',)301(1-011(J.Kl.J=1.1
10.AD(BUI.P.2101(A0/16(d,r).J=1,11)
10, AD(BUFe.2(0)(ANIS(J.K).,1=1.'1)
GU EU ')

50 N1=N(1)
N)=N(1)
11.(1.1,1 .2)^02=N111
II.(FhAG) CAhh ChoSI.(DCui
11.(hU.1.0./.OR.1,11.E0.13) REovIND
RFIURN
END
ENDS



**^7000^SCOPe.^2.1.3-205^MOD

SYSTEM BULLETIN^23•

HH.MM.SS CPu SECOwL ORIGIN

26/08/77^18.53.37^**^05/09/77^17248

---^1/^6/7h.^USE'^-SYSBULL.LFN.^OR^-SYSRULL.^33^33 .33

12.08.47 CU. ED^vERS10N^06/07/77
12.06.47^00000.009 CYb. -mUSH.P3000.
12.08.47^00000.012 JOB. -DISPOSE.OUTPUT.ST =RIOCB.*^R=CZR.
12.08.41^00000.013 LUu. -RANHER.S^S.
12.08.4/^00000.017 1JSR. FORCRAN^LLBRAkr^401^18/12/75
12.08.47^00000.033 LUD. -BA.HeR.S^BOBS/s^omRs/AIRBOR'JE.
12.08.4/^Ouou0.037 USR. FORTRAN^LIBRARY^401^18/12/75
12.08.4/^000u0.060 JUB. -COP,AENI.^BoB^NOURE^bmR^AIRBORNE^A228
12.06.4/^0u0.0.0n1 JUn. -Al1ACH.E..SCP44S.I1)=0ilkAPF.
12.08.41^00000.062 Cto. DE.FA0L1^1.1'4=1.^hEAD^ACCESS^0".L1

12.08.4/^000J0 .0o4 Clb. Pr254^-^C(Cht.^i^All- ACHFD^FtWil^Shr-SYS1mt ,

12.08.41^00„)0.0o5 Lill). -COWt.F.OUFF-011.
12.08.48^00)00.181 061-. 01.031^-^Fill^r^CuOIATEkeD
12.08.48^00010.182 068. 01334^-^rOP^-^/ib
12.08.48^60000.184 Clb.
12.08.48^00ou0.184 Circ. 1.i0114APD^ n.120^NCRAR
12.08.48^00090.184 Clh. [)1.11,EPU^ 1.330^KCHAR
12.08.48^00000.185 CYb. UUIPUI^ 55.510^KCBAR
12.08.48^0ouJu.185 Cib. oCo50^-^000000^SC/IC^SAPS
12.08.48^000J0.185 Cih.
12.08.18^00000.185 Clo. CPU-11%1E^ 0.187^SEX^ 0.098
12.08.48^00oJJ.185 CU. 0311-Hill--^ 0.035^SEC
12.08.48^00000.18b CYb. 1-'111E-[O^ 84.180^KCHAP^0.018
12.08.48^00-'0.186 Lib. .)1A10-10^ 02.020^hChi',8^0.195^S
12.08.48^001,..10.186 COI. SCN.ifiE^ 0.363^hoStC^0.004

12.08.48^000u0.186 C1B. di.6.1141-^ 0.002^M:.6FC^0.000

11.08.18^00000.18/ Clb. turAl^ 0.000^RH^ 0.315

12.08.48^00000.187 CYn. PR1o8lft^ 3.u00^N

12.08.48^000u0.187 Cll5. 'OM_^ 0.525^S/P0
12.0d.46.00000.187 CYn. CdAPUE^ 0.47

mi els ON Om MI NMI OM Ow Mb Mit al SW al NO OM^Oil NO^MIN



. Appendix 3

Table Al shows those data records that Must be included

in an SMW input file. If the user specified modes of operation 2

or 3, SCRAV will produce an SMW input file; he musttherefore

supply on LU3 records 1-5 (and 11 if required) of Table Al, A

pre-existing SMW input file may be used but only.if record 1 .1 is

not required (HOLD = 0), All.the information given in Table Al

will be read but the following data will be changed by SCRAV:

(set equal to number of averaged data)

IFLAG^(only if equal to 0, then set equal to 2).

IOPW^(always set equal. to 2)

TITLE^(taken from LU2)

Note that IWTS, IPHAZ and IHOLD affect the execution of

SCRAV. If IPHAZ = 1, phase data is also output (with apparent

resistivity values). If IWTS = 1, weights for apparent resistiv-

ity and phase (if included in output) will be set equal to the

number of points in the period band in which the averaged

apparent resistivity and phase values were calculated. If IHOLD

= 1, parameters fixing information is read in also (to be includ-

ed with output); records 6-10 must NOT appear on LU3 if IHOLD

= 1.

I



--imp-- as ^No ow^I. ow -ruiR es MI^.111^OM^MO^ION^MIN WM 1111 111111

***** HP 2130/21MX *****
***** PROGRAM SMW *****

*** USER DEFINED DATA RECORDS ***
.*.

RECORD(i)^NL,M,IFLAG.I0PW,IWTS.IPHAZAHOLD^(715)
NL= NO. OF LAYERS ABOVE 1/2 SPACE
THAT IS,THE NUMBER OF LAYERS IS (NL+1)
ZERO.LT.NL.LE. 7 (.LEO PROGRAM EXITS)
M= NO. OF DATA VALUES (0<M:22).
IFLAG=0 .^FORWARD CASE ONLY

=1^RES1STIVITIES ONLY TO CHANGE
RESISTIVITIES AND LAYER THICKNESSES

10PW=0^FREQ. SCALE SET INTERNALLY (SEE.RECORD(5))
=1^FREQUENCIES READ IN.

* =2^PERIOD VALUES READ IN
* SPECIAL CODE FOR DATA OFF TAPF1

IWTS=0^WE ^SET INTERNALLY TO 1.0
* • =1^WEIGHTS READ IN^•
* . IPHAZ=0^INVERT ON APP. RES. ALONE

=1^PHASE DATA USED IN 'INVERSION
NOTE ... IF IOPW.NE.3 AND IPHAZ=0 RECORDS
8 AND 10 ARE ABSENT.(I.E. NO PHASE READ IN)

IHOLD=0^NO PARAMETERS FIXED
=1^PARAMETERS IND. ON RECORD 10 FIXED

.* RECORD(2) (TITLE(I),I=1,40)^(40A2)
* TITLE RECORD - FULL 20 COLUMNS AVAILABLE.

RECORD(3) (H(I),I=1,NL)^(8E10.0).
* LAYER THICKNESSES READ IN

RECORD(4) (R0(1),I=1,NL+1)^(8E10.0).
•LAYER RESISTIvITIES READ IN

RECORD(5) 1TS,IPRNT,IWH,IWZ,IFLOT^ (515)
• ITS=MAXIMUM NO. OF ITERATIONS FOR INVERSION

(USUALLY ITS=10,11,12)
IPRNT=0 NO PRINT OUT DURING INVERSION .

=1,2 MORE PRINT OUT
(USUALLY IFRNT=1)
IWH,IWZ INDICATE THICKNESS AND/OR DEPTH ANALYSIS
IWH/Z=0 NO STATS OUTFUT

=1 SINGULAR VALUE ANALYSIS
=2 INFLUENCE MATRIX AS WELL
=3 DATA SPACE EIGENVECTORS

(USUALLY IWH/Z=1)

TABLE Al^(FPRT 1 OF 2)



NM MI^am^1•11^IPM^NB In IPS NML^MR up au ma ^MI OM

IPLOT=0 NO PLOT
=1 APP. RES. DATA AND MODEL PLOTTED

*.
•:*^•

RECORD(6)

=2 PHASE DATA AND MODEL AS WELL
BOTH DATA AND MODELS PLOTTED

• IF(I0PW,EQ.0)^(F(1),F(M))^•^(SF10.0)
IF(ICIPW.E0..1)^(F(I),I=1,M)
IF(I0PW.GE.2)^(T(I),I=1,M)
DATA POINTS READ IN EITHER AS FREQUENCIES
(I0PW.EQ.1)^OR PERIODS(I0PW.E0.2).IF^IOPW.E 10.0,
F(I) ARE SET AS M . LOG EQUALLY SPACED POINTS•
BETWEEN F(1) AND F(M) . .

*-. RECORD(7) (ONLY IF IFLAG.GT .0)
(Y(J),I=1,M)^ (8F10.0)

*^• APPARENT RESISTIVITY DATA AT PREVIOUSLY READ POINTS
NOTE^Y(I).GT.0.0

*. IF(Y(•).LE.0.0) DATA VALUE IGNORED

*.^• .RECORD(S) (ONLY IF IFLAG.GT.0.ANDAPHAZ.E0.1)^(8F10.0)
(P(I),J=1,M)^PHASE IN DEGREES
NOTE^...^-90.LT.P(I).LT.0

* IF OUTSIDE RANGE DATA IGNORED

RECORD(9) (ONLY IF^IFLAG.GT.O.AND.IWTS.E0.1)
• (AWTS(I),I=1,M)^(2F10.0)

z^• WEIGHTS FOR APPARENT RESISTIVITY DATA
AWTS(I).GE.0.0
IF pars(i)=0.0 DATA POINT IS ELIMINATED

-
* RECORD(10) (ONLY IF IFLAG.GT.O.AND.IWTS.E0.1.ANDAPHAZ.GT .0)

. (PWTS(I),I=1.M)^.^(SF10.0)
WEIGHTS FOR PHASE DATA
FUTS(I).GE.0.0
IF PWTS(I)=0.0 DATA POINT IS ELIMINATED

.*

RECORD(11)^(ONLY IF. IHOLD.GT .0)
(HOLD(I),I=1,NN1)^(a-le.e)
.(NN1=NL+1•IF IFLAG=1

=2*NL+1 OTHERWISE)

^

*^ IF HOLD(I)=0.0 PARAMETER IS. FIXED AT INITIAL VALUE.
IF HOLD(I)=1.0 PARAMETER IS FREE -.
PARAMETERS ARE ORDERED IN THE FOLLOWING WAY

^

. *^ (R0(1),R0(2).....,H(1).H(2),....,H(NL))

.TABLE Al^(PART 2 OF 2)
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