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.‘,gridded data and computer—plotted map" s

INTRODUCTION

Ihis report describes the Data Processing Procedure carried

out on the airborne gamma spectrometric datadfrom origtnal tape to final

d profiles._ Eight Fortran

- programs are described which are supplied on disc file and ‘as a 'source.

deck together with typical test.data;and test results. - The flow chart

.relating the programs is shown in Figure 1, and:their'location on permanent

file is .shown in Figure 5.

-
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2.1

f?ROGRAM MAGLIST e

Description of program and tape layouts

‘" 'This program will list and format all original data tapes and

computer created tapes from programs COPYCRI COUNTER, and SURVEY

{ Original tapes are created by a D’gr~Data magnetic tape
recorder at 200 BPI- and are always 68 characters long followed by an
inter-record. gap.v These 68 - characters .are divided up into 17 separate,
parameters of information each of four characters._ The tape is produced
as shown in Figure 2. The integral or total count, average height, thorium,
uranium and potassium are each in the form of a three digit number and an
exponent which‘has a~poweruof‘tenr For: example, a four digit number

1

written on the tape as 3451 is interpreted as 345 X 10 = 3, 450.V The

remaining eight parameters are conventional four-digit numbers.p The

long—and cross—track doppler values are not used in the compilation :

~_procedure and the cross-track'value is replaced by a counter record number

for easy identification in a 1ater program called COUNTER.

The date, time, line number and operating code are manually
operated. The last three digits of the line parameters are normally used
for the line number , one false start being indicated by a 1 in the first

digit. In the case of the operating code, the last two digitS‘are used to

indicate to the program whether the data is on line (code 10) or background

(code of 30). Only 1nformation with codes of ten and thirty is normally

.retrieved. Fiducials are manually inserted into the first two digits of

~ the operating code by the operator when the aircraft passes over an

as a use for track recovery.

obvious feature, normally every five miles or so,

They normally run consecutively from 1 upwards along the line andjserve

as a check on the direction the line was flown.




R

<

" On completion of a survey, all raw data tapes.aretlisted u;iﬁg

this program ;o make sure they éan be éopiedléﬁtisfactorili;_ Ahy

bad tapes are normaily copied at SDL at 200 bpi using the -copying routine
_available there. All subsequent computer-created tapes are written at 800‘
bpi.ag SCOPE standard tapes. The following two sections give a'compiled

and source deck run of the program with typical output, showing each

- : record . formatted in the order it is written on the tape.




2.2

2.3

Control cards for Maglist source deck
JOB CARD ‘

. ACCOUNT CARD

FIN.

LABEL (TAPE2, R, L=INPUTTAPE, T=999, D=HY, X=SV) TAPE NO.
(TO USE FOR LABELLED SCOPE TAPES AT 800 BPI)

OR REQUEST (TAPE2, MT, LO, S) TAPE NO.
(TO USE FOR STRANGER TAPES AT 200 BPI)

1GO.

7/
8
/q |
SOURCE DECK (SEE LISTING WHICH FOLLOWS)

7/8/9

6/7/8/
9

Control cards for compiled disc file vérsion of Maglist
JOB CARD '
ACCOUNT CARD”

ATTACH (LGO, COPYCRT, SD=005, CY=2)

LABEL (TAPE2, R, L=INPUTTAPE, T=999, D=HY, X=SV) TAPE NO.
OR REQUEST (TAPE2, MT, LO, S) TAPE NO.

LGO.

7/8/9

6/7/8/9
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3.1

PROGRAM COPYGRT '

Description of Program e

‘This program will copy all raw data tapes for any particular

survey onto one.master tape, as one job. Any non-inte ger numbers are

converted to zero .and only codes of 10 and 30 are copied, ie. background

“or "om line". 'Foreany records ocourring with parity errors, the previous

good record is copied. In order to establish a system of labelling, any
tape created by this progranm is indicated by a one in the label. A

typical 1abel for a survey, e.g. Mt. Laurier, carried out in 1971 would

~be MILAURIER171.




3.2

. JOB CARD

 FIN. R s st N ,
‘LABEL (TAPEl R LPINPUTTAPE T—999 D=HY, X=5V) TAPE No.

Control cards for Copycrt source deck

ACCOUNT CARD E

(TO USE FOR LABELLED SCOPE TAPES AT 800 BPI)

v,;‘.OR REQUEST (TAPEl, MT, 1O, S) TAPE NO.

~{TO "USE FOR STRANGER TAPES AT 200 BPI)

- LABEL (TAPE2, W, L=OUTPUTTAPE, T=999, D=HY, X=SV)

- L8o,

‘ 7’3/

SOURCE DECK (SEE LISTING WHICH FOLLOWS)

7,8/

-‘Control cards for cbmpiled disd file version. of Copyert

JOB CARD

ACCOUNT CARD

ATTACH (LGO, COPYCRT, SD=005, CY=1)

LABEL (TAPE1l, R, L=INPUTTAPE, T=999, D=HY, X=SV) TAPE NO.
OR REQUEST (TAPE1l, MT, LO, S) TAPE NO.

LABEL (TAPE2, W, L=OUTPUTTAPE, T=999, D=HY, X=SV)

1GO.

7/8/;

6/
7/8/9




3.3B I more than one tape is to be copied onto one . scope tape, use the
permanent file for copycrt. : SR

" JOB CARD

ACCOUNT CARD "
ATTACH(LGO, COPYCRT, SD= 005,CY = 1)
LABEL(TAPE2,W, L=OUTPUITAPE, T=999, D=HY, X=SV)
REQUEST( TAPEl, MT, 10, S) TAPE NO. '
LGO. .

RFL, 45000.

UNLOAD, TAPEL. .

REQUEST( TAPEL; MT, 10, S) TAPE NO.

LGO. | :

RFL, 45000.

UNLOAD, TAPEL.

REQUEST( TAPE1, MT, LO S) TAPE NO. .

LGO.

gy, o

6/7/ o,
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R3.4 Output from Copycrt program.

This program lists the lines on which illegal data was found

and each parity error it finds.

i TR




4. PROGRAM COUNTER
4.1 Description otAPrograu’
This program dnplicates the previous tape as‘a safety precaution.
. It also replaces the cross-track doppler position (see Fig. 2), ‘the
seventh parameter on the tape, by a counter value for identification

of each record. In order that the created"tape has the same format as

the previous ones, the counter value is reset after reaching the maximum
four digit number of 9999, A typical label for a tape created by this
program‘would be MTLAURIER271, the ‘two indicating that it was created

by the program counter.




4.2 CONTROL CARDS FOR COUNTER SOURCE DECK
'~ JOB CARD o |
~ ACCOUNT CARD
FIN. N
LABEL (TAPEl, R, L=INPUTTAPE, TG99, D=HY, X=SV) TAPE NO.
(TO USE FOR LABELLED SCOPE TAPES AT 800 BPI)
LABEL (TAPE 2, W, L=OUT PUTTAPE, T=999, D=HY, X=SV)
4 LGO. '

7/8/9

“SOURCE DECK (SEE LISTING WHICH FOLLOWS)

7/
8/9

6/7/8/
9

4.3 CONTROL CARDS FOR COMPILED DISC FILE VERSION OF COUNTER
JOB CARD | 8
ACCOUNT CARD
ATTACH (LGO, COPYCRT, SD=005, CY=3)"
LABEL (TAPE1l, R, L=INPUTTAPE, T=999, D=HY, X=SV) TAPE NO.
LABEL (TAPE 2, W, L=OUTPUTTAPE, T=999, D=HY, X=SV)
LGO,

g,

-

6/
7
8/,
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5. PROGRAM SURVEY

5.1 Description of program:

This program produces a final corrected data tape with X
and Y coordinates. To be compatible with previous programs, all tapes
cre;ted using this program are labelled with a three, e.g..MILAURIExgjl.
All distances are measured in the direction of the flight lines and at
right angles to the flight lines as in Figure 3. These distances are
worked out in the subroutine DOPDIST from data read in from cards for
each line. To be compatible with the grid program all line numbers must
be in consecutive order starting at 1, and increasing in the plotter Y
direction, if ﬁot they can be renumbered in the progfam.

The Program Survey éonsiéts of a main program, nine sub-
routines and one function sub-program. A briéf description offeach‘
routine is given‘as;follows: |

a) Main program

The necessary information on the tape for each line is
read into arrayé by the use of the record counter value. For each line
there should be a data card with the original line number as written on
the tape (LINE), the start and end value of the counter for that particular
line (ISTART and IEND). The direction of the line (IDIR) indicates to the
program whether the line should be reversed or not, so that thé co-ordinate
values are im increasing X values (see Fig. 3), 2 means reverse the line
and 1, stay the same directién. NLINE is the renumbered line number.

The main program runs through the‘tape until the couﬁter
value ISTARi»iS located. The 1ine.number ngg_as-written on the tape must
correspond to the value written on the card otherwise a diagnostic message

is returned and the job aborts. All appropriate information is then stored

into arrays until the counter end value (IEND) for that particular line as




S e

w:ittén;oh,the input card is reached. From then onwards all subroutines
are callggiand thé"final corrected and co-ordinated data is written |
on an ‘output tape by means of the subroutine TOTAPE.

'A, The‘program then returns to the next.daté card for the next line

and carries on in a similar fashion until a blank card is reached.

b) Subroutine BACKGRD

Whenever an operating code of 30 is encountered in the main
program, indicating an over—water‘backgrouhdfmeasurement, this subroutine

is célled and the backgrbund values are averaged and listed.

c) Subroutine RAWDATA

This subroutine converts all original numbers on the tape to
the actual count values by means of function subprogram NEXPON. Subroutine
HTFIX is called in this RAWDATA routiné and;éliminates any spurious jumps

in the altitude of thé.aircraft.

d) Function subroutine NEXPON

.

This function multiplies the_first_threéidigits of a number
by a factor tem to the powef A, where A is the last digit of the number.

The new value is returned to the calling routine.

e)  Subroutine BAKBEST

This routine will monitor the potassium value and if a value
‘of 140 counts is not reached, over-water is assumed and a new value of the

background is determined provided that there are more than six such occurrences.




f) Subroutine CORRECT

This routine will ‘use the hackground values:determined by
’-BAKBEST and carry out a background correction.‘ Corrections are also - '
carried out dependent on the height of the aircraft and exponentially‘
corrected té a fixed height of 400 feet. For- cross—country surveys this
-value of 400 feet should be changed to 500 feet. A Compton scattering

 eorrection is-also carried out.v

g) Subroutine DOPDIST

This subroutine works out the X and f values of all data
Vpoints. A data card is punched for every‘fiducial and the start and end
rof:the line. This cardvcontains the .counter yalue.corresponding to that
fiducial on the magnetic tape, its_deviation from.the original flight line
iin the positive‘Y,direction'and the distance-of_the fiducial as measured
in the positive X direction from the Y-axis (see figure 3). Distances
are normally measured in hundredths of an inch. In figure (3), fiducial 9
of line 10 has a deviation of -.2 of an inch and would be punched in as
-020, its distance in the X direction is approximately 2.12'1ﬁcheshfrom the
arbitrary base line selected and would be punched in as +212 or 0212.
- The data cards corresponding to each fiducial and the start and end of
the respective line mggt_be in the order they occur on the tape, otherwise
a diagnostic‘will be returned. In order to determine'the Y distances
of the deviations from the original grid.line, it is necessary to know
the distance apart of the lines. A card is normally changed in the
routine to allow for this and is the card -

NY(I) = CD x (..A.‘) + 0.5 + (A/B) x cross + IX1

where A is the distance apart of the flight lines as measured on the map

in the same units.




- main program

The array IFID keepa a recond of the fiducial number corresponding '

to the data card number starting at the second data card

h) ‘Subroutine REVERSE

If the line is flown in the‘negative X direction, the data cards;

are in decreasing X co-ordinate- value aifln order that all lines are in

increasing X value, such lines have to be reversed This is carried out

using this routine when a value of 2 is punched for IDIR read in by the -

LT

i) Subroutine TOLIST

This routine is used to test the running of the program and formats

and lists the data before it is put on. the final output tape.i‘ o

j) Subroutine TOTAPE

This routine will copy the final corrected and co-ordinated data
onto an output tape. The co-ordinates are written on the tape as the .
sixth and seventh parameters; the cross-track (plotter Y co-ordinate)

followed by the long-track (plotter X direction), see Fig. (3).




5.2

5.3

\

CONTROL CARDS tQk SURVEY SOURCE DECK -
JOB CARD
ACCOUNT CARD

- FIN,

LABEL (TAPEl, R, L=INPUTTAPE, T=999, D= HY, X=SV) TAPE No.
LABEL (TAPE2, W, L=OUTPUTTAPE, T=999, D=HY, X=SV)
LGO,

9
SOURCE DECK (SEE LISTING WHICH FOLLOWS) ‘;
7/ o

DATA

: 7/8/ _ : o

6/7/8/
9

CONTROL CARDS FOR UPDATE DISC FILE VERSION OF SURVEY
JOB CARD ' '
ACCOUNT CARD

"ATTACH (OLDPL , CONTOUR, SD=001, CY=3)

LABEL (TAPE1, R, L=INPUTTAPE, T=999, D=HY, X=SV) TAPE NO.
LABEL (TAPE2, W, L=OUTPUTTAPE, T=999, D=HY, X=SV)

UPDATE (F) | E

FIN (I = COMPILE)

LGO.

Ty,

*TDENT NAME
7/
8/ 9
DATA - . ;
7/ .
8/9

_6/7./8/9
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5.4 Input data for survey

rl-m-llzl ITI- -lmlllIIIII,IIllllllIIIIlII[lHIIIIIIIIIIHlIIII

Format: 314, I1l, T4

1. LINE- 1line number recorded on tape

2. ISTART-counter number at the beginning of that line

3. IEND - counter number at the end of that line

4, IDIR - diréction line was flown. 1 if away from baseline, 2 if. towards baseline

5. NLINE -new line number-corresponds with the line number on the flight map

ﬁ:mlzl.‘-l::ﬂllllllllllllllIII“IIIllIIllllllllllllllllllllll

Format: 3I4

1. IC1 - counter number at the start of each fiducial point, including zero

and the end of the line

2. IX1l - long track

fiducial point along the fliéht line from the

: distance of

baseline, in hundredths of inches,
3. IVl |- cross-track: distance of fiducial point from the straight line, in

i hundredths of inches

l
§
|
|
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(Insert.blank card at end of data) \\
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P A Pt ¥ o]
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5.5 Output from‘Survey‘pndgfam,

LINE 69 65=START AND  523=END VALUE OF COUNTER NEW LINE NUMBER 69
65 553 0 . - :
123 1262 =0

181 1962 -0
240 2590 -0

289 3285 =0
328 3767 =0

384 4428 -0
441 5088 1

477 5441 =0
523 6081 =0

LINE 57 524=5TART AND 993=END VALUE OF COUNTER NEW CINE NUMBER 57
- 524 6108 -0 o

584 5368 =0 — , : -
620 4352 =0 |

659 4508 -0
705 39338 -0

The program survey prints out the ‘data read from cards.



INTEGRAL COUNTS

K BACK U BACK LINE ' FIPD

3.

- X=POS H “TH. INY TH
- ‘ X-P0S X wom HEIGHT qa u K nunx ! pacK -
558 GR6 542  4B1 423 2113 553 393 50 -8 220 276 116 55 69 0 _36 v
416 382 357 329 321 2113 565 436 26 6 133 S00VIMEOEPATE SgTH 69 0  459pESORDS
391 456 S06 508 554 2113 577 393 44 -5 144 900 106 36 69 0 459 A ,
566 &07 507 . 521 533 2113 590 349 36 -1 211 500 105 36 69 ) 459
561521 663 ___ 513 . 457 . _ . 2113 602 343 27 17 168 900 106 36 69 0 459
513 467 423 647 - 445 2113 614 380 45 -5 174 900 106 36 69 0 459 7T
47T1.__.499 . 569 __.6l0 _ S89 . 2113 626 384 40 20 222 900 106 36 69 0 459
732 779 703 0 738 729 2113 639 423 68 1 301 900 106 36 69 0 459
918 ___alA __ 740 4T  AT7 2113 651 487 72 -7 336 900 106 36 69 0 459
713 © &70 . ART 615 688 2113 A63 459 53 3 258 900 106 36 ) U %59
767....723.._..714 __A3T___6R9 2113 675 429 39 2e 351 900 106 36 69 0 459
565 &99 A58 663 673 2113 ART 439 41 =0 29a 900 108 36 69 0 459
746 . 716 725 __ 690 _ 701 2113 700 435 57 0 331 900 106 36 69 0 459
728 . 475 - 695 711 733 2113 ne 420 58 16 301 500 106 38 69 0 459
542 ' 720 621 641 473 21113 124 364 64 12~ 262 900 106 36 69 0 459
548 = 705 6T4 632 AKTD 2113 736 380 61 =18 327 500 106 36 69 0 459"
728 756____ 162 ___T05 __ 776 2113 749 482 84 18 314 900 106 36 69 0 459
783 738 7R7T R30 823 2113 761 498 63 1% 350 300 108 36 69 0459
712703729 .. 690  AT7 . 2113 7713 403 69 10 322 900 106 -36 69 0 459
759 479 704 719 703 2113 785 357 66 2 303 900 106 36 69 0 459
7117 778 734 817 239 2113 /197 447 52 1 326 900 106 36 69 0 459
754 . 722 7”4 734 194 2113 A10 400 68 10 315 . 900 . 106 36 - 69 0 459
765 783_..765.....810 . 7383____ 2113 822 351 78 15 340 900 106" 36 69 0 459
667 650 625 539 590 2113 834 313 53 0 246 900 106 36 69 0 459
572 70578 __&71 . A00 2113 R4A 313 40 13 243 900 106 36 69 0 459
593 464 603 K29 &85 2113 RS9 337 49 7 271 500 106 35 69 0 459
538 - &25. 5948 855 624 2113 HT1 371 60 -0 243 900 106 36 69 0 459
647 728 663 A3 661 2111 CER) 423 50 -3 213 500 106 36 &9 0 559
$63_. 679663 __.702__ 659 2113 895 449" 58 =1 . .305 900 106 36 69 0 459 .
581 469 654 641 €07 2113 908 406 58 2 2737900 108 36 69 0 459 «
508 . &07.__633__ 630 _ 642 ..2113 920 371 50 5 26l 900 106 36 69 0 459
607 . 3G K04 567 60D 2113 932 369 30 8 261 900 166 36 &9 0 459
559 _ e46 573 _ §Aa2 _ &l] 2113 946 434 56 -9 282 900 106 36 69 0 459
471 723 KA3  A40 2113 956 455 41 14 238 900 106 36 69 0 459
' &T2__ 644 63 _ K59 2113' 949 481 59 8 292 900 106 36 69 0 459
MM  «32 633 RAD 709 2113 9R1 500 59 16 296 900 106 36 69 0 459
96 754 - 725 701 ___ 741 2113 993 500 76 25 269 900 106 36 69 0 459
562 ‘703 712 693 734 2113 1005 431 75 27 256 500 106 36 69 — 0 459
983 882 K75 599 607 2113 1018 420 68 31 219 900 106 36 69 0 459
577 575 S97 532 5§97, 2113 1030 461 51 17 204 900 106 36 €9 U %59
570 _. 578....6)9.___ 692 692 __2113 1042 439 40 11 256 900 106 36 69 0 459
587 744 - 744 753 A0 2113 1054 374 69 47 289 900 106 38 69 U 459
T54.._ 745 745 727 __ 134 2113 1066 344 64 20 319 900 106 36 69 0 459
786 777 AA8 8”31 813 2113 1079 353 54 45 32a 900 106 36 69 0 459"
822 -~ 771 771 734 753 2113 1091 326 64 30 . 329" 900 106 36 69 -0 459
751 751 733 ANy 403 2113 1103 330 A5 12 297 500 106 36 &9 U %59
781763 737 712 4% 2113 1115 327 70 37 255 900 106 36 69 0 459
786 RIS 706  6R4 . 643 2113 1124 395 48 5 259 500 106 36 69 0 %59
810 __687._ 632___613 675 __ 2113 _ 1140 508 64 12 258 900 106 36 69 0 459
731 - 764 764 A97 909 ° 2113 1152 487 46 52 355 900 106 36 (L] 0 459

Listing of magnetic tape created by the program Survey




6.2

6.3

CONTROL CARDS FOR FLIGHT SOURCE DECK

JOB CARD

ACCOUNT CARD

REQUEST, PLOTER,

ATTACH, LIB, EMRLIB, MR=1,

FIN, .

LABEL (TAPEl, R, L=INPUTTAPE, T=999, D=HY, X=SV) TAPE NO.
LIBLOAD, LGO, LIB, NEWGLO.

NEWGLO. "NAME, ADDRESS, PENSIZE, INK TYPE"

7/
8/9

'SOURCE DECK (SEE LISTING WHICH FOLLOWS)

7/8/9

DATA
7/
8/g

CONTROL CARDS FOR COMPILED DISC FILE VERSION OF FLIGHT
JOB CARD
ACCOUNT CARD

'REQUEST, PLOTER.

ATTACK, LIB, EMRLIB, MR=1l, _
ATTACH (LGO, COPYCRT, SD=005, CY"S)

LABEL (TAPEL, R, L=INPUTTAPE, T=099, D=HY, X=SV) TAPE NO.

LIBLOAD, LGO, LIB, NEWGLO,
NEWGLO, "NAME, ADDRESS, PENSIZE, INK COLOR"

7/8,9

DATA

: 7/8,9



6.

6.1

PROGRAM FLIGHT

|

Description of Program A

This program is intended to check'thebfiducial co-ordinates com-

puted from the data cards using the SURVEY program. The inputs to this

‘ program are the number of units per mile on the survey created tape and

" the miles per,incﬁ for the flight line plot. A label and the area of

the contoured map can also be plotted. Normally the computor plotted .
map is drawn up to the same scale as the original flight line map so that -
the two can be checked accurately against each other. In some cases the
map may be too big to be plotted in one attempt. There is a facility

for plotting any dlstance range in the plotter Y direction. Normally

0.0 to 24.0 1nches or 24.0 to 48.0 inches is used. A typical comPutor

plot is shown in Fig. 3.



6.2 A ProcrRAM

FLIGHT TRACE CDC 6400 FTN V3,0-P265 OPT=0 21/03/72 15,.05.38,

PROGRAM FLIGHT (INPUT+OUTPUT s TAPEAO=INPUTsTAPE61=0UTPUTsTAPEL»
1TAPE=AZ2)

PAGE

1

C Rel. «GRASTY s -R00M 534+ 601 800TH ST,
P PROGRAM FLIGAT T0 P OT UP FLIGHT LINE MAP
5 DIMENSION _mcm__ooo..zxmn._~,‘_>aﬁm,
LUNIN=0]
REWIND LUVIN
READ(A09)l) FUMFIMeX)aX29Y19Y2s YMAXsYMIN
1 FORMAT (AF1045)
10 c FUM = UNTTS/MILE QN TAPE NORMALLY 128.7
Cc FIM = INCHES/MILE FOR PLOTTING NOMALLY 1.267%
c X1eX2aY1leY2 SHOW AREA OF MAP
c YMAX ANO YMIN ARE MAXIMUM AND zuzuxcx AREA FOR vroqqmzm IN Y DIRE
REAN(AN2) (LAB(T)2I=1+3)
15 2 FORMAT(#A10) !
catl, PLOTS(13UF(1)+1000)
CALL PLOT(D.002.04=3)
10 READ(LUNTN3) (NREC(I)»1I=1917)
IF(EOF (LUNINY) 10044 : :
20 3 FORMAT(1714) :
4 LINE=NREC(15)
Y=HREC ()
Y=(Y/FUM) #F 1M
IF(Y.GI.¥YMAXx) GO IO 10
25 IF(Y.LT.YMIN) GO TO 10
Y=Y=Y4IN
X=NREC(7)
XS (X/ZF M) #F I
CALL PLOT(XsYe3)
10 CALL SYMBDL(XeY¥90,1401390,09=1)
) a8 READ (LUNINy3) (NREC(I)oI=1917)
IF(SOF (LUNIN)) 1004119
119 IF(RREC(15).EQ.LINE) GO TO 6
CALL SYMADL (XeYe0,1913¢0,0e~1)
35 X=X+0,14
: VAL UE=L INF
CALL NUMBER(XeY90,21sVALUE$0404~1)
Gu 10 &
6 X=MREC(T)
40 X=A{X/Fi)m) #FIM
Y=aREC (6)
Y= (Y/FUM)#FIM
IF (Y GT.YUAX) GO TO 10
IF(Y LT, YMIN) GO TO 10
45 Y=Y=-YMIN
CAl] PIOT(XeYe?) _
IF(HIREC(15) .EQ.0) GO TO 8
FID=AREC(15)
Y=Y+0,.07 .
50 CALL NUMBER(X9Y40,]149F1Ds0.09=1)
Y=Y=0.07

CALl PLOT{(XeYe3)

CALL SYMBOL(X9Y90,14913904090~1)
CALL PLOT(XeYs3)

GO To 8
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‘Input for Flight program

T I_}ill.lHlthlllll‘l}lII|:IIII!—Ij:ll_ll!vl'llI]’l"lliml’l»mll mimi -

kszérmat (8 F 10;5);T'?fjﬁf

FUM - units per mile on tape - normally 126 7 (for 1 50 000)

;FlM —_1nches per mlle on plot - normally 1 267 (for 1 50, 000)

X1l - start of map in X direction given in 1/100 of inches.
X2 - end of map in X direction given in 1/100 of inches.

Y1 - start of map in Y direction given in 1/100 of inches. .

Y2 -~ end of map in Y direction given in 1/100 of inches. L
YMAX ~ distance in inches along ¥-axis from the beginning of the‘ )
total flight map area to the last flight line in the desired area.:

- YMIN - distance in inches along Y-axis from the beginning of the

total flight map area to the first. £light llne 1n the de51red area"- "

_normally 0,0 to. 24 ) and 24 O to 48 0

{i!lllllllllllilllllllllIlllllllllll!llll!!lllllllllIll!!iilll!i!ll!l!!ii

Format (8 A 10) )

1. (LAB(I),i=l.8) - label fqr plot‘"~’



' PROGRAM PROFILE

Description of program

This program will. plot up the profiles as shown in Figure 4. 'lt‘
is stored in UPDAIE form for easy modification. Normally the profiles
would be plotted us1ng the data cards supplied with the source deck.
The first four digits on the profile line-number card must correspond
to the line number as written on the tape created by SURVEY, otherwise |

‘the profile will not ‘be 1ocated and a diagnostic is returned. ‘The

comment cards in the program give details of the'data input for .“”J

varying the scale, size and character of the profiles. The integral

'profiles is always considered as the average count in 0 5 seconds for

the 2.5 second counting period.-

The subroutine AXPLOT and AYPLOT which plot the X and‘Y axis
at the appropriate scales and the profile plotting routine PRDF are
normally used w1thout any alteration. By the use of the smoothing
routine AVER the profiles can be smoothed over a fixed number of data
points. Theilast parameter in the calling routine indicates the

number of data wvalues either side of a data point which are considered

in the smoothing, a zero indicates no values either side and. consequent— "

ly an unsmoothed profile. If a 1 is used one data value either side
of a data point is also considered, so that including the data point
itself, the smoothing is over three values.

The last two parameters in the routine RATIO allow a varying
smoothing to be carried out onvthe ratio plot, normally values of
100 are used. This indicates that unless both the uranium,and thorium
values exceed'IOO the ratio is not determined and an extra data value

either side of the data point is considered until 100 is exceeded.



e
.

~ -

For typical unsmoothed data, values of 100 are used and for additional
smoothing its value is increased. Section 7.3 shows how the UPDATE

file can be used to increase the smoothing.




7.2 .CONTROL CARDS FOR PROFILE SOURCE DECK
JOB CARD ' '
ACCOUNT CARD
"REQUEST, PLOTER.
ATTACH, LIB, EMRLIB, MR=1,
FIN, -
LABEL (TAPE2, R, L=INPUTTAPE, T=999, D=HY, X=SV) TAPE NO.
LIBLOAD, LGO, LIB, NEWGLO. |
NEWGLO,"NAME ADDRESS, PEN SIZE, INK TYPE"

7/
8/9
SOURCE DECK (SEE LISTING WHICH FOLLOWS)
7/
8/9
DATA

7/“"’9/

7/8/9

7.3 CONTROL CARDS FOR UPDATE DISC FILE VERSION OF PROFILE
JOB CARD | |
ACCOUNT CARD
REQUEST, PLOTER,
ATTACH, LIB, EMRLIB, MR=1.
ATTACH, OLDPL , CONTQUR, SD=001, CY=é.
UPDATE (F)
FIN (I=COMPILE)
LABEL (TAPE2, R, L=INPUTTAPE, T=999, D=HY, X=SV) TAPE NO.
LIBLOAD, LGO, LIB, NEWGLO. -
NEWGLO, "NAME, ADDRESS, PEN SIZE, INK TYPE"

XIDENT GRASTY



7.3A Control cards for disc file version of profile with smoothed curves.

JOB CARD

ACCOUNT CARD

'REQUEST, PLOTER.

ATTACH, LIB, EMRLIB, MR=1.

ATTACH, OLDPL, CONTOUR, SD=001, CY=4.

FTN(I=COMPILE)

UPDATE (F) 3

LABEL, TAPEl, R, L= INPUTTAPE, T=999, D=HY, X=SV. TAPE NO.
LIBLOAD, LGO, LIB, NEWGLO. '

NEWGLO. "NAME,ADDRESS,PENSIZE, INKTYPE"

7/8/9

*TIDENT NAME
*DELETE PROFILE. 34
CALL AVER(INT,N,2)
#DELETE PROFILE.38
CALL AVER(XPOT,N,2)
*DELETE PROFILE.42 '
CALL AVER (IURAN,N,2)
*DELETE PROFILE.46
CALL AVER(ITHOR,N,2)
*DELETE PROFILE.48
CALL RATIO (INT,IURAN,ITHOR,KPOT, 1000 N 150,400,400)
*DELETE PROFILE.52
CALL RATIO(INT,IURAN,KPOT,KPOT,1000, N 150 400 400)
*DELETE PROFILE .56
CALL RATIO(INT,ITHOR,KPOT,KPOT, 1000 N, 150 400,400)

7/
8/9

DATA

7/
8/q

-6/7/8/9

The third parameter in the "call aver" statement and the last two
parameters in the '"call ratio" statement are arbitrary. They control
the amount of smoothing. See the description of Profile for further
explanation.
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7.4 1Input Data for Profile

illll:llllllllllzllllhlIl::lll.l|lllII‘;I-I-I-I-mmIIIIIIIIIHIIIII

Format: 4 F 10.5, 212, I 1

.- . e e b e e

1. YDIST: distance in inches along the Y-axis of one plot
2, GAP: vertical &istance in inches between each profile.

3. FUM: number of units per mile. 1 unit -— inch; normally 126.7 for 1:50,00

100 . map.
4. FIM: number of inches per mile on profiles, normally 1.267 for 1:50,000
. map.

5. NTICK; distance in miles between tick marks on X-axis
6. NPLOT: distance in miles between number labels on X-axis.

7. NF; zero if there are no fiducials; one if there are fiducials.

- I v
hlllllllllllllllllllllIIIIIIIllIlll|IIIlIllIIII'I,IIHl\IIIIII

Format: 8A 10

1, NTITLE: 1location of survey

1 2 —— -
E]l HI g

Format: I4, 8A 10 » . et

1. maximum value of Y-axis for each profile St

2. label on Y-axis for each profile



1—2 ;
"ElllllllllllllllllIIIIIIIIIIIIIIHIIIlllll'lllllllllllllllll

Format: I4, 8A 10

l. line number
2. label-line number and name

example:



SOLTHE 57 RURTR-HEST (Insert blank card at end of data) i:
OO0 (HE &% MURTH-WHEST |

voulnc taniCh

T ]

(rTUUU\THEK)KIUUU

G0 AR }(1!_)‘_!*!

I UJ'TH YA1000

i
!;”E.G _ 0.2% 124.0 « 2492 T0s1

T2345678 30 NNBUBIETIBWANRI3N255627282930NI73I3M 5363738940471 4243 44454647 484350 51 525354 5556 57 5659 60 61 62 B3I G4 65E6 67 68BN 2 M M TS %6 77 36 18 6

|

t BDDBGHDUDOUUUUDOUOBDUDBODDOUUDUDDOO00000DUODU0000000000000000000ﬂUUUDUDUUO00000
; IR R R R R R R R R R R R R R R R R R AR AR R R R R R R AR R R R AR AR EREE
E 2222222222272222222222222222222222222222222222222222222222227222222222222222222
; 33333333333333333333333333333333333333333333333333333333333333333333333333333313°
44444ﬁ44444444444444444444444444444444444444444444444444444444444444444444444441
555555555555555555555555555555555555555555855555585555555555555555555555555555565¢
66656666666666606666666666666666666666666060666666666666666666666666666666666668626 1
‘7777777777777777777777777777777777777777777777777777777777777777?7777757777777]

"3888888888888888888889888888888888888888888888888888888888888888888888888888885

- g——

R

903 3998999¢ SS 999999999999999999959999599939999999948999999499
PRV v S9N IZU MG U WIS AT M T 262530 3 3230 3 35 3557 35 3340 41 42 4344 45 4 47 6845 50 51 52 53 54 55 56 5 50 53 60 61 62 63 64 45 66 67 63

99899
- %3
o, e

IRERER




7.5 OUTPUT FROM PROFILE

- -——— y (SRR e A4

FI0= NFID(I)
CALL NUMBER (X,-D-Zi,
i1 .CONTINUE
12 RETURN
50 END
S7LINE 57 NORTH‘NEST : ~
45LINE 45 NORTH=WEST
21LINE - 21 NORTH=WEST
9LINE 9 NORTH=HWEST
6LINE & NORTH=-WEST
-0

\

The line numbers read into the program from cards .are

printed at- the end of the program.



8.  GRIDDING and CONTOURING -

8 1 Description of program

For any contouring package it is necessary to determine
the map values over a. regular network of grid points and for this purpose '
an interpolation procedure ‘has to be carried out.

In this gridding program the grid points are located -
.along the original flight 1lines and hence a .,mnimmn of interpolation is
used and the nap willrrepresent'the profiles as closely as possible. -In
,order that the gridoing program will workvsuccessfully it is essential
that.the X and Y coordinates for all data points are written on the‘tape
as described in 5.1 g and demonstrated in Fig. 3. Each profile must-haye
,a.line number associated with it,.that‘increases in the Y direction as
shown, though the lines can be.in any orderﬁon the tape.

Suppose it ie;required;to'contour'the’map area -as shown
in Fig. 3 over the lines 1 to 7. The startfand end coordinates.in:units
as written on- the tape give the map boundaries, NXST, NXEND and NYST and
NYEND. The units are normally in 1/100ths_of inches as the eoordinate
data is fed into the survey program that way. The number of Y grid lines
NY parallel to the X axis is the number of lines used, 'i.e. seven. iThe

~grid lines parallel to the Y axis, NX is 5 and consequently the number
of grid points to be determined is 5 x 7 = 35. The arrays GP and P must
be dimensional as NX'times NY i.e. 5 x7. If it is reouired for the map to
represent the profiles as closely as possible, the KX grid lines should be
spaced at least as closely-as the data points otherwise some data pointsi
will not be used' * |
There is a facility in. the program for smoothing the

data over any number of points by a running average technique, the para-



<,

‘meter is JDATA which smooths the data over JDAIA points -either side of
the original data point. For unsmoothed profiles JDATA equals zero._

| In some cases, because of limited storage availab le it may
‘be necessary to divide the map into more than'one part. " NLINE can be used,
which gives the starting line number for the map.

The start and end Y eeordinates for the map are. normally located
just inside the first and last line in order that an interpolation ‘can be
carried out for those lines, otherwise the grid valueS‘will remain at zero.

Each line is read in the order it is written on the tape
-and either accepted or rejected.dependingron‘the'1ine-nuuber.f Thatlliue
would then be smoothed depending on the value of JDAIA. var liue 6, .for
example, the closest data points, A and B (Fig’ 3) are used to 1nterpolate
a height and Y position on X grid line 2 and put into array GP (2 6) and
P (2,6) respectively using the subroutine INTERP.. A similar procedure
is then carried out for all five X-grid values of position and height
to interpolate a height at every seven 4Y—grid 1ntersections. The grid
values are then written on the tape in the format reouired for the Calcomp .
General Purpose Contouring Package-GPCP.

A sample contour map is shown in Fig. 6 and typical input

data to produce that map as required by GPCP is indicated in section 8.6.
‘This map has most features normally required but for more detailed.informa—
‘tion the user should refer to the GPCP manual. |

" As it is quite often necessary to run the contouring
a second time at different levels, section 8.3 shows how the GPCP»oan '

. be run on the gridded data tape alone.



|
-,

8.2 CONTROL CARDS FOR USING GRID AND GPCP PROGRAMS IN ONE RUN

~ JOB CARD

ACCOUNT CARD

ATTACH (OLDPL, CONTOUR, CY=5)
UPDATE (F)

FIN (I=COMPILE) | {é

LABEL (TAPE9, R,L=INPUTTAPE, T=999, D=HY, X = §y)§ TAPE NO.
LABEL (TAPE 99, W, L = OUTPUTTAPE, T = 999, D=gg§’x‘=»sV)

LGO.

RFL, 140000.

REWIND, TAPE 99.

ATTACH, GPCP, GPCP, MR=1.

REQUEST, PLOTER.

NREDUCE.

GPCP."NAME, ADDRESS, PENSIZE, INK TYPE"
9

. *IDENT NAME
7/8/9

DATA FOR GRID
4/8/9

DATA FOR CONTOUR

7
/8/9

6
17
/8/,9



8.3 CONTROL CARDS FOR GENERAL PURPOSE CONTOURING PROGRAM (GPCP)

JOB CARD
ACCOUNT CARD
ATTACH, GPCP, GPCP, MR=1.
REQUEST, PLOTER.
| NREDUCE.
LABEL (TAPE99, L=INPUTTAPE, T=999, D=HY, X=SV) TAPE NO.

GPCP. "NAME, ADDRESS, PENSIZE, INKTYPE"
-7

/8/9

DATA

-7
/849

6
17
/
8,9



8.4 INPUT DATA FOR GRID

. TﬂifﬁﬁTﬁfﬁ?ﬂifﬂ]ﬁ iﬁ Hl]?ﬂ?ﬁ?hfﬁ?ﬂl"l"ll"l”l”lHIHIIHIF

10.

11.

12..

Format: 1214

NY - Number of grid lines in Y direction

NYST - start of map in Y direction given in 1/100 of inches

NYEND - end of map ip Y direction given in 1/100 of inéhes

NX - number of grid lines in X direction

NXST - start of map in X direction given in 1/100 of inches

NXEND - en& of map in X direction given in 1/100 of inches

JMAP ~ indicates map required | |
1 for integral, 2’for/potassium, 3 for'ufanium,

4 for thorium, 5 for uranium/thorium ratio,

6 for uranium/potassium ratio, 7 for thorium/potassium ratio

2
JDATA - number of points on either side of point that data is
smoothed over
NLINE - first flight line that map is to use
MK - minimum level for which ratios are detérmined - normally O
MU ~ uranium count rate which has~to_be éxceeﬁed before ratios
are .determined - normally 100 for unsmoothed, 1000 for smoothed

MI - thorium count rate which has to be exceeded before ratios are

determined - normally 100 for unsmoothed, 1000 for smoothed



8.5 INPUT DATA FOR CONTOUR PACKAGE

8.5a TITLE CARD

rhrllll"lllIIIIIHlIlIIll||IllllllllllllllllllllllIIIIIIIIIHIIIIIIIIIII

Format: A3,2X, 18A4,A3

1. JOB (must be punched in first 3 columns)

2, Any alphanumeric identification-

8.5b SIZE CARD

ﬁ?ﬂﬁﬁmﬁﬂ]ﬂﬂnsnhm?n_;|h|7|ﬂ|‘|n7mlﬁmfuﬁﬁllm-l-um—\unu

Format: A4, 1X,4F5.0, F10.0, F5.0, 2F10.0, F5.0, F10.0

1. SIZE (must be punched in first 4 columms)
2. Always punched as 1.0

3. always punched as 1.0

4. always punched as 0.0

5. always punchéd as 0.0

6. XMIN - Minimum.X co-ordinate as used for start of map in X directibn in

grid program, except punched in inches.



7.
8.

10.

11.

Vo

’XINC - size of grid in X direction ' o fﬁ‘- - /

XMAX - maximum X co-—ordinate, as used for end of map in X direction in
grid program, -except punched in inches ,

YMIN -~ minlmmn Y coordinate, as used for start of map in Y direction
in grid program, except punched in :i.nches.'

YINC - size of grid in Y direction |

YMAX - maximum Y coordinate, as used -fvor end of map in Y direction in

grid program, except punched in inches.: -



8.5 ¢ EDIT CARD

ﬁllﬂﬁﬁﬂmu:l|nn|uiun|_n||u:_n‘l»l’l‘i‘lin.l|"|4,||| |‘|-.|'m|"|;,|:"|||ui|_u.u|‘|u.u_‘

Format: A4, 1X, F5.0

1. EDIT

2, FORTRAN logical unit number of input devise, in this case 99.

©* 8.5d ARAY CARD

Format: A4, 16X, I5

1. ARAY

2. Always set equal to 2.

8.5e LEVS CARDS
These cards control the plotting of the contouring levels.
For information refer to GPCP manual. The LEVS cards must be followed

‘by END' Card .and STOP card.



8.6 Sample input data for GPCP.
2
STOP
END
1TEWS 0.0 20.0 0.5 .06 » 01 1 4 0 1066, 100, o0 1
TEYs ™ &0.0 &0 0 0.5 .08 . 01 1 4 4 100, 100, 2 1
Q LEW: 40.6 40.0 0.5 .ie . . 01 i 4 o 1au. 1oao, =0 1
A TLEVET 24,0 20,0 0.s .ﬂé .01 1 4 0oica, 100, 2 1
LEYS - . 01 1] 4 0 16U, 100, ch 1
. HRAT P
i~ ¢ EDIT 9%,
ot - “RICE 1.G001. U006, 0000, 0008, 750 BT A Log JPS000e. 85 -
0 TJ0F FT. EMITH THORIGM EOTTOA 3 X 50 21 PDINT SHMDOTHING
7] .

§00000G00000000C000000000000C0000000000000006000000000E0000000000000000000000008
23456 T UNURRBETHREI DB U BT A BRANNASE BT BBHO DU GG AR DU FTASHARBRGEHOAONIRIUEET N ND
SRR RR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R RA R R R ER RN |
222222222222222222222222222222222222222222222222222222222222222222222222222221212
‘3333333333333333333333333331333333333333333333333333333332333333333333333333333
14444444444444444444444444444444#4444444444444444444444444444444444444444444444‘
§5555555555595555555559555555555555555555555555555555555559556555556555555556555579
2 BEE6666666666666666666666656666666666666666666666666666666666666666666666666666.56
d .77771711717177177771117717711]7777711711177177177711!71771117777717711177711171
. 888088888328888388883¢885308888888¢63868888884%83088388888883838888888888888888888888838
_9998
1348

06 &

9989899998893 93 299890999009999998690998999999559%94599999999Y999399988999¢9
TN N SR N B B RN AABI NP EBETABCN LGNS EN RGNS EETHADAQBASEOBIN IR B R ST INR

98
113
K

2..

S

l



PROGRAM

GRID . TRACE CDC 6400 FTN V3,0-P265 OPT=0" 18704772 U9¢37+21%

D»oﬁED LISTING

PROGRAM GRID(INPUT=200,0UTPUT=200+TAPE1=INPUT«TAPE3=0UTPUTY GRID 2

1 TAPE9=200+TAPE99=200) . . - GRID 3

C . PROGRAM GRID GRID 4

C ReL «GRASTYy ROOM S344 601 BOOTH mq. GRID 5

DIMENSTON GP(150933)s P({150+33)y 'INT( J-OR1U (-]

1) s ITHOR(500) yKPOT (500) 4 IURAN(500) GRID 7

DIMENSION NAM{T) GRID 8

COMMON GP,P . GRID 9

DATA z»x\mx~zqmwnmﬂdonvoq>mwaG;l#mcnvzudxﬂqqucnndz. GRID 10

10 14HY/THe 3HU/K 4 GHTH/K / GRI1D 11
C INPUT AND VARTABLES F GRID 12

) . C NY AND NX - NO GRID LINES IN Y >zo X DIRECTION GRID 13
2o C NYST AND NXST =~ START OF AP "IN Y AND X DIRNS IN IZ7I00 OF INCHES ~—— GRID 1%
C__NYEND AND NXEND ~ END OF MAP IN Y AND X DIRNS IN 1/100 OF INCHES GRID 15

15 € JMAP - WHICH MAP REQUIRED GRID 16
[ 1=INTEGRAL GRID 17

[} 2=POTASSIUM GRID I8

C _ 3=URANIUM GRID 19

Cc 4=THORIUM GRID 20

20 C_ 5=U/TH_ . - GRID 21
o GRID 22

i GRID 23

E “GRID™ 25

C_ NLINE = START FLIGHT LINE FOR MAP GRID 25

25 C MK, ~ MIN K LEVEL FOR WHICH RATIOS >mMIlmqmnxﬁzmalzanrnﬂﬂ<ld. GRID 26
C MU' - U COUNT TO HE EXCEEDED BEFORE RATIO DETERMINED GRID 27

Cc - NGZMALLY TO00 FORUNSMOOTHEDYy 1000 FOR SMOOTHED GRID 28

C MT =-TH COUNT TO BE EXCEEDED BEFORE RATIO DETERMINED GRID 29

C = NORKMALLY 100 FOR UNSMOOTHEDy 100U FOR SMOUTHED GR1D 30

30 C _TAPE 9 IS INPUT TAPE GRID 31
C T TAPE 99 1S OUTPUT TAPETINT ﬂom:»q|nmucunmctﬂdn:dozqccmﬂzmlvndxﬂmmllllllaxnc, 32

LUNIN=9 GRID 33

REWIND "LUNIN GRID 34

WRITE(3,22) GRID 35

35 ’ T GRID 36
;,zm~qmaummpwmw|z>z.;z>v, GRID 37

1020 FORMAT (1HI+1Xs#MAP GRIDDED #9eA10/77) GRID 38
zx_qm.uJ_muowtz«.zx,z<wq.z<mza.zxmq.zxmzo.go>q>.zx.zc.zq GRID 39

1030 FORMAT(1X+#NO GRID LNS Y DIRN= o T671X+#N0 GRID LNS X DIRN= #9167 GRID 40

60 1 1X+#START Y GRID #916/71Xs#END Y GRID #4167/ GRID 41
2 1Xs#START X GRIN #3167/ 1XH%END X GRID %9167 GRID 42

3 1X9#PTS EACH SIDE SMOOTHED® 516/ GRID 43

4 11X #POINTS POTASSIUM  #516/7% vo~z~m35m>z~cz #1167 GRID 44

5  1Xe#POINTS THORIUM #9167/ ) GRID 45

45 X=NYEND-NYST , . GRID 46
Y=NY-1 : i 1 GRID 47

YGRTID=X/Y 4 GRID 4B

X= zxmzc NXST ’ GRID 49

Y=NX=1" . GRID S0

50 ‘XGRIND=X/Y : . : GRID 51
WRITE (3+20) XGRIDsYGRID : GRID 52

ISuB=0 GRID 83

DO 2 J=1.NX GR1D 5%

DO 1 I=14NY GRID 55

55 GP(J51)=0,0 GRID 56
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INTER RECORD GAP

0.5 SEC.
T INTEGRAL .0 SEC.
INTEGRAL ° | 1.5 SEC
INTEGRAL - 2.0 SEC.
INTEGRAL 2.5 SEC.
LONG-TRACK |
CRC33<TRACK.
HEIGHT |
THORIUM

URANIUM

POTASSIUM

L] Z»._Q,%r..

TIME
DATE
LINE
- ORPCODE

V7777

FIGURE 2.
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Program File Type File Name SD no,  Cycle no, wmmusouam
COPYCRT COMPILE COPYCRT 005 1 CN=COPY2
MAGLIST COMPILE COPYCRT 005 2 MD=COPY1
COUNTER COMPILE COPYCRT | 005 3

FLIGHT COMPILE COPYORT 005 5

BURYE: UPDATE - " CONTOUR 001 3

PROFTLE UPDATE CONTOUR 001 ) PH=CONTOUR
GRID UPDATE CONTOUR . | 001 s

~ Figure 5,

Programs on Permanent File
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FIGURE 6. Sample Contour Map




