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(Revision 1). 
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Abstract 

SCHTRAV is a FORTRAN program which interactively calculates 
and tabulates generalised Schlumberger array apparent resistivity 
values without approximating the geometrical factor. An automatic 
position facility (for equal interval traverses) is available during 
interactive data reduction. On line record editing and display 
options are also available. 

INTRODUCTION 

SCHTRAV is written in FORTRAN 77 and runs interactively through a 
.CSS on the Tasmania Department of Mines Perkin-Elmer 8/32 mini-computer. 
Field data from a generalised Schlumberger array are input and the program 
calculates the apparent resistivities. Previously the resultant file of 
apparent resistivities had to be edited later, if necessary, through the 
Perkin-Elmer edit facilities (Hudspeth, 1984) but editing may now be done 
interactively through the program while reducing data. 

THE APPARENT RESISTIVITY FORMULA 

Parasnis (1973) gives the apparent resistivity of the generalised 
Schlumberger resistivity array as 

~ (L' - x')' ~V 
pa = 21· L' + x' I 

provided that the potential probes are sufficiently far from either current 
electrode, say at least 10 times the distance 21. ~V is the voltage between 
the potential electrodes, I is the current in the ground, L, 1 and x are as 
shown in Figure 1. 

As programmable pocket calculators and computing facilities are now 
ubiquitous it seems unnecessary to use the above approximate formula. The 
apparent resistivity of any four electrode resistivity array is as follows 

~V pa =­
I 

1 
1 1 +--) 

COIP l 

where PI 1 P2 are the potential electrodes; ell C2 are the current electrodes; 
CIPI is the distance between CI and PI, etc. The expression in this form 
is used by SCHTRAV to calculate the apparent resistivity. As a matter of 
interest, we shall now transform the expression, without approximation, so 
that it resembles the approximate formula. 

t1V = Ip {(_1 ___ 1_) _ (_1 ___ 1_) 
2~ ClPl C.Pl ClP. C.p. } 

111 1 
(L-l-x - L+l+x - L+l-x + L-l+) for L>x 

... p = 2~t1V __ -:-___ --::-_..::1'-_-:-___ --::-_ 

I(1 1 1 + 1) 
L-(l+x) L+(1+x) L-(x-l) L+(x-l) 
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= 2.t,v 1 
I -::;2-;(-;"17+:::x";"") 7( L:"7, _-;-( x--"""'1;-;)"":'''')-':+'-::2-;(-;"1---x";"") 7( L:"7'--;'"(l::-+'""x"":)"":':-:)-

( (L'-(1+x)") (L'-(x-1)') ) 

.'. p = 2.aV L4 -L'[(1+x)" + (1-x)'] + (1+x)'(1-x)' 
I ~2~1-;(~L~'~-~(~1~-~x~)~'~+~L~'~-~(~1~+-x~)~'~)~+~2~x~(~(~1~+~x~)~':;----(~1:;---x"""')~':;-)~ 

".p = 2.aV L4 -2(P+X')L' + 1 4 _2x'P+x 4 

I 41(L'-1'-x'+2x") 

.·.P • av (L"-x"l" 1 - 21"L"+1 4 -2x"1' 
21 I L'+x' -1" 

which reduces to the approximate formula when (L-x»>21. 

INTERACTIVE RUNNING 

To start the program type 'SCHTRAV X.Y', where X.Y is the name you 
give to the file which will contain the reduced data. The screen will 
respond with 

"THIS IS AN ASYMMETRICAL SClILUMBERGER ARRAY PROGRAM. 
IF YOUR ARRAY IS NOT SCHLUMBERGER THEN YOU HAVE THE 
WRONG PROGRAM. 
ENTER NAME AND NUMBER OF TRAVERSE (80 CHARACTERS MAXIMUM)" 

Enter name and number of traverse (80 characters maximum), then enter 
title/number etc. of traverse and this will be written as the first line 
of your file, followed by the line: 

"ASYMMETRICAL SClILUMBERGER ARRAY" 

and the screen will then respond with: 

"DO YOU WISH TO ENTER FURTHER INFORMATION? 
(E.G. DATE, LOCATION, COMMENT)" 

If your reply is nyu for yes the response is: 

"ENTER A LINE OF INFO., 80 CHARS.MAX." 

and you should then enter up to 80 characters of information. The screen 
will continue to request a line (80 characters) of header information 
while you continue to respond with "Y" to "DO YOU WISH TC ENTER FURTHER 
INFORMATION? II In response to "N", the screen will ask for field data, 
beginning with: 

"ENTER HALF CURRENT ELECTRODE SPACING" 

followed by: 

"ENTER HALF POTENTIAL ELECTRODE SPACING" 

The required values should be in metres, and will be written into the file 
header information. 

The next screen response is: 

"DO YOU WISH TO ENTER DATA IN AUTOMATIC OR MANUAL MODE?" (A/M) 
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If you answer A (for AUTOMATIC) the computer will display successive 
potential electrode positions and you will only have to enter 6V/I. If 
you answer M (for MANUAL) the computer will require you to enter both the 
mean position of the potential electrodes and 6v/I. 

The screen response to A is: 

"ENTER FIRST (CENTRE) POSITION OF POTENTIAL ELECTRODES 
AND POSITION INCREMENT, IN METRES 
POSITIVE FOR N OR E, NEGATIVE FOR S OR W 
INCREMENT MUST HAVE APPROPRIATE SIGN 
.•.•.•• POSITIVE IF MOVING TO MORE POSITIVE POSITION 
AND NEGATIVE IF MOVING TO MORE NEGATIVE POSITION" 

After entering these values the screen response is: 

"ENTER RESISTANCE VALUE FOR ELECTRODE POSITIONS 
xl AND x2 TYPE 0.0 TO QUIT OR EDIT", 

where xl and x2 appear as the appropriate numbers. 

Entering the resistance value will cause the screen to display the 
calculated apparent resistivity, the potential probes centre position, 
the positions of the potential probes, and the resistance value (6V/I). 

The program will continue to type the next potential probe positions 
and prompt for the resistance value unless the user suspends the automatic 
mode by typing "0.0 11

• 

If you answer M (for MANUAL) then the screen response will be: 

"ENTER POTENTIAL PROBE POSITION FROM CENTRE, RESISTANCE 
TYPE 0.0, 0.0 TO QUIT OR EDIT". 

"Centre" is the midpoint of the current electrodes. 

In response to these values the request will be repeated until 
"0.0,0.0" is entered, upon which the manual mode will be suspended. 

The user is protected throughout the program against failure to 
supply an answer known to the computer. For example, failure to respond 
with A or M to the query about automatic or manual mode will invoke the 
response: 

"ANSWER A or Mil 

INTERACTIVE RUNNING - EDITING 

When either mode (automatic or manual) is suspended the screen 
response is 

"DISPLAY, EDIT OR QUIT? (D/E/Q) ". 

Responding with "Q" will terminate the program. Responding with liD" will 
cause the screen response 

"ENTER START AND FINISH NUMBERS FOR DISPLAY" 

to which you should respond with the start and finish record numbers 
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defining the range you wish to see, e.g. 3,22. It should be noted that 
the number of records contained in the header will be seven plus however 
many "further information" records you have written. The requested records 
will be displayed on the screen. If the finish number you have entered 
does not exist, then the message 

"ATTEMPT TO READ PAST END OF FILE" 

will be displayed but program execution will not be affected. Responding 
with "Ell will cause the screen to ask 

"CHANGE, REPEAT, DISPLAY OR EXIT-EDIT? 
(C R D OR X )" 

The "0" option here is the same as the "Oil option already describec" 
Responding with "X" will cause the data entry mode (manual or automatic) 
to resume where it left off when it was suspended. Respond with "e" if 
you wish to change a record and the screen prompt will be 

"ENTER POTENTIAL PROBE POSITION FROM CENTRE, RESISTANCE 
OF ENTRY TO BE CHANGED". 

(If you are not sure of the incorrect values currently residing in the record 
to be corrected, then you should use the display option to find out before 
using the change option. If you select "c" and then realise you do not know 
the required values, enter any pair of values which are not on a record and 
you "ill then be able to select "0" immediately after the search is complete). 

Upon entry of these values the records will be searched from the last 
entry backwards until either the specified record is found or illegal 
characters are encountered (e.g. the search examines the last header 
record). If illegal characters are encountered the screen message is 

"ILLEGAL CHARACTERS OR VALUES NOT FOUND" 

which in the vast majority of cases will mean that the record required was 
not fO',md and the search terminated when the "illegal" characters of the 
last header record were found. During the search the record number, 
potential probes centre position and the resistance of each record examined 
is displayed, together with the target position and resistance. When the 
record for correction is located it is displayed together with the message 

"THIS IS THE LINE TO BE CHANGED ..•• ENTER CORRECT 
VALUES FOR POSITION AND RESISTANCE". 

When this has been done, the option "R" may be selected, in which case 
the record following the record just corrected is now displayed for 
correction together with the correction prompt used for "C". URn may only 
be selected following selection of either URI! or "C". 
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(Xl ... 
I 

'" 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

PROGRAM SCHTRAV 
A PROGR~ TO CALCULATE APPARENT RESISTIUITIES 
fOR THE GEN£~ALISED SCHLUK~ERGER ARRAY 
POTSPH IS THE HALf POTENTIAL ELECTRODE SPACING. 
CURS PH IS THE HALfCURREHT ELECTRODE SPACINQ. YEURES IS 
OELTA-V ON I <SUPPLIED DIRECTLY AS 'RESISTANCE' READING 
fRO" YEU RESISTIVITY HErER. THE A'PARENT RESISTIVITY 
AND THE CORRESPONDING HALF CURRENT ELECTRODE SPACING 
ARE \.IRITYEN TO A FILE ASSIONED TO LUl. JUH.7-83. 
CHARACTER_1 ANs."aDE.EDIT 
CHARACTER_ao HEADER.ALINE 
PI-J.141 
IREe-1 
EDIT-'X ' 
I'"AC1 - 1'1/4.0 

\,IRIlE HEADER INfORMATION TO LUJ 

\.IRIlE (5.10) 
20 fOR"AT(tX.II. ' THIS IS AN ASYHHETRICAL 6CHLUH8ERGER ARftAY ', 

I' ,.RODIC'II",,',t l . 
2 • If YOUR ARRAY IS NOT SCHLUHBEROF.R. THEN YOU HAVE THE', 
3' URONG I'ROGRAN.',///,' ENTER NANE AND NUNBER OF " 
.·TRAVERSE (80 CHARACTERS NAXINUN)') 

READ (~,22) HEADER 
22 FDR"AT (A80) 

URITE (3.23) HEADER 
IREC-3 

23 FORKAT(lX.A80. /.' ASYKNETRICAL SCHLUKBERGER ARRAY') 
2 .. URITE <5.2S) 
2~ FORKAT ( tX.·DO YOU UISH TO ENTER FURTHER INFORKATION1' ./, 

l' ( E.G.DATE,LOCATION,COKKENT)') 
READ(~.24) ANS 

26 FORI1AT (Al) 
27 If" (ANS.NE.'N'.AND.ANS.NE.'Y') THEN 

URITE <5,28) 
28 FORI1ATC1X.'ANSUER N OR Y') 

READC5.26) ANS 
GO TO 27 
ELSE 
IF(ANS.EO.'Y') THEH 
URlTE <5.29) 

29 FORKAT(lX,'EHTER A LIHE OF INFO., 80 CHARS HAX .') 
READ(~,31) HEADER 

31 FORHAT (A80) 
URITE (3,33) HEADER 
IREC"IREC"'l 

33 FORHATC1X,ABO) 
GO TO 2A 
EHDIF 
ENDIF 

C ENTER ELECTRODE CONFIGURATION VALUES, ALSO ENTERED IN OUT rUT DATA 
C FILE AS HEADER INFORI1ATIOH. 
C 

:i0 URlTE (:1,100) 
100 FORI1AT(lX , 'ENTER HALF CURRENT ELECTRODE SPACING') 

READ(:I, •• ERR-:iO) CURsrH 
URJ1E ( J,101) CURSPH 

101 FORI1ATC' HALF CURRENT ELECTRODE SPACING IS'.F8.1,' "ETRES') 
103 UP.ITE (:S,IO .. ) 

C 
C 
C 
C 
C 
C 
C 
C 

104 

10' 

,. 

37 

FaRHAT (lX,'ENTER ',/,7X.'HALF POTENTIAL ELECTRODE SPACINO') 
READ(:S,.,ERR-I03) POTS PH 
URITE(3.10:i) POTSPH 
FORHATC' HALF POTENTIAL ELECTRODE SPACING IS',F8.1,' HETRES') 
URITE(3,36) 
FOR~T(3X,'APPARENT',9X.'PGSITION'.16X.'POTENTIAL',17X,'YEU', 

1/ .2X.' RESISTIVI TY' .31X,' POSlTIONS ' .1:iX,· READINGS ' ) 
URITE (3,37> 
IREC-IREC ... :S 
FDRHATC1X.'XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX' ) 

END OF HEADER INFORI1ATION 
IN AUTO"ATIC NODE THE POTENTIAL PRoaES' CENTRE POSITION II AUTOMATICALLY 
INCRENENTED AND DISPLAYED TOGETHER UITH A PROHPT TO ENTER THE 
CORRESPONDINO RESISTANCE VALUE. 
IN HAHUAL HODE 10TH RESISTANCE AND THE POTENTIAL PROIES' CENTRE POSITION 
HUST IE ENTERED FOR EACH CALCULATION. 

URlTE(S.110) 
110 FURHATC' DO YOU UISH TO ENTER DATA IN ~UTOH~TIC OR H~NUAL'. 

I' HODE? (A/H)' ) 
112 READ(~.llJ) ANB 
113 FORHAHAt> 

IFCAMS.EO.'H') 00 TO 140 
IF(~NS.NE.'A ') THEN 
URITE(:i.11S) 

11S FORHAT(' ANSUER A OR H') 
00 TO 112 
END IF 

118 URITE(:5.119) 
119 FORHATC' EHTER FIRST (CENTRE) POIITION OF POTENTIAL', 

I' ELECTRODES',/.' ~HD POSITION IHCREKENT. IN KETRES ', 
2/,' POSITIVE FOR N OR E. NEGATIVE FOR I OR U.'.I.' INCREKfNT ' , 
3' NUST HAVE ~PPROrRIATE SION.',/,' • ••• POSITIVE IF HOVING TO', 
.' HORE POSITIVE 'OliTION',/,' AND NEOATIVE IF HOVING' , 
:I ' TO HORE NEGATIVE POSITION.') 

READ(S, •• ERR-118) XINIT.XINC 
HODE-'~' 

.-0 
12S XDIIT-XINIT.N.XINC 
12' URITECS.127) XDIST-POTS'H,XDIST.'OTSPH 
127 FORHATC' ENTER YEU RESISTANCE V~UE FOR ELECTRODE rOSITIONS', 

1/,F8.2, ' AND'. F8.2,9X,' TYPE 0.0 TO QUIT OR EDIT') 
READ(S, •• ERR-12') YEURE8 
00 TO 1:10 

tAO URITE(:i,1.1) 
lAl FORHATC1X,'ENTER ·. /.7X.'POTENTIAL 'ROlE POSITION FROH ' 

1 • CENTRE, RESISTANCE',/,' TYPE 0.0,0.0 TO OUIT OR EDIT ' ) 
READ(S ••• ERR-140) XDI&T.YEUREI 

t:iO IFCY£UR£S.EO.O.O) 00 TO '00 
~_CUR8PH_'OT8rH_~al(XDI8T) 

'_CURI~H""OTI'H.~"(XDIIT) 
C_CURIPH""OTI'H-AaS(XDIIT) 
D_CUR&PH_'OTS'H.~aSCXDI&T) 

RltOAPP_2 . 0·'I.YEURES.l/(1/A-l/'-1/C.l/D) 
URITECS,200) RHOArp.XDlST,XDIST-'OTSPH.XDIIT.,OTSPH.Y[UREI 
URITECJ.220,REC-IREC) RHOAPP.XDI8T.XDIST-POTS'H.XDJST"'POTSPH 

1.YEURES 
IREC-IREC.1 

200 FORHAT(lX.F:I.0.:lX.Ft2 ••• 5X.F:I.1.'-·.FS . I,:SX,F12 ... ) 
220 FORHATCF12.A,.X.F12 ••• JCAX,F12.A» 

IFCHODE.EO.'A') TltEN 
N-H+l 
GO TO 12:1 
ENDIF 
GO TO 140 



(Xl .... 
I .... 

c 
c 
c 

c 

.. 

TERH(HATION OF RUN OR EDITING OF DATA UR(TTEN TO LUl 

••• ... .. , 
.Il 

UfUT(Z.UO) 
FORHATC' DISPLAY. EDIT OR QUIT? 
RfAD':~'''13.ERR''400) ANS 
FORHAHAl) 
[F(IIINS.EO,'O') OOTO 900 
If(ANS.EO,'O') GO TO ~~O 
GO TO '510 
u'UTE<S.'5'5.U 

(O/E/O)', 

... ... FORHATC1X,'ENTER START AND fINISH RECORD NUH8ERS FOR DISPLAY') 
R£1II0(5,.) {SToiFIN 
00 540 IOREe-IST.IFfN 
IF(lOREC .aT. IREC-ll THEN 
IoIRITE('5.U9) 
GO TO 566 
ENOIF 
READ(l.4'50.REC-IDREC) ALINE 
URITECZ.4'52) ALINE 

560 CONT (HUE 
566 tFeEOIl.EO,'O') GO TO 419 

GO TO 400 
570 11'(""'5.N£,'£') THEN 

URJTE(Z.415) 
415 FORNAIC' ANSUER Q OR EO) 

GO TO 412 
ENOIF 

C EDITING OF DATA 
C 

419 UR1TE(5 •• ~O) 
420 FORHAT(lX,'CHANO£. REPEAT, DISPLAY OR EXIT-EDIT?', 

l/OlX,' (C R 0 OR X )0) 

421 READ(5.412.ERR-4t9) ANi 
422 FO~I1ATUt) 

IF(ANS.EO.'D') THEN 
EDIT-'D' 
00 TO SSO 
ENDIF 
IF<ANS.EO.'C') THEN 
EDIT-'C' 

429 URlfE(:5,430) 
430 FORI1AT(lX,'ENTER ',7X,"OTENTIAL 'ROBE POSITION FRO~·. 

I' CENT~E. RESISTANCE',/.' OF ENTRV TO 8E CHANGED') 
READ(S._.ERR_.29) SDIST.SRES 
ISREC-IREC-l 

•• 2 READ(3,.4 •• REC-lSREC.ERR-•• ]) RDIST.RRES 
GO TO •• 7 

•• 3 URITE(S •• ") 
••• F'OR"AT(IX,'ILLEGAL CHARACTERS OR VALUES NOT FOUND') 

GO TO 419 '.6 F'OR"AT(16X.FI2 ••• 36X.FI2.') 
C_ •• 7 IF«RDIST.EQ.SDIST).AND.(RRES.EQ.SRES» THEN 

•• 7 IF«AIS(RDIST-SDIST).LT.I.0E-6).AND.(AIS(RR[S-SRES).LT.1.0E-6» 
ITHEN 
READ(l":50,REC-ISREC) ALINE 
UR(TE(:5":52) ALINE 

••• FOR"AT(IX,'ATTEI1'T TO READ 'AST CURRENT END OF FILE') 
.:50 FORI1AT(A80) 
':52 FOR"~T(lX.A80) 
':5l URlfE(:5":5') 
.:5. FORI1AT(lX,'THJS IS LINE TO IE CHANGED •• • • ENTER'./, 

I' CORRECT VALUES fOR 'OSITION AND RESISTANCE') 
READ(:s._.ERR_4:53) XD,VR 
A-CURS'H-'OTSPH-ABS(XD) 

c 

... 
••• 

., 

I-CURS'H+'OTa'H+A8S(XD) 
C -CURS'"+ 'Ol5'H-A8S (XD) 
D-CUR5'H-,OTS'H+AIS(XD) 
RHQA"-2.0_'I·YR_l/(1/A_1/8_1/C+1/D) 
URIT[(:5.'60) RHOA".XD.XD-PQTS'H.XD+POTSPH.YR 
URITE(l ••••• REC-ISREC) RHOAPP,XD,XD-POTS'H.XD+'DTSPH.YR 
FORMT( lX.F5.0, :5X,F10 ••• 5X,F".0.' -' ,F,. o.:sx .Fl0.,) 
FORKAT(F12 •••• (4X.F12 •• » 
00 TO ... 
ELSE 
URITE(S •• ) ISREC.RDIST,RRES.SDIST.SRES 
ISREC-ISREC-l 
00 TO •• 2 
ENDIF 
ELSE 
IF(AH8.EO.'R') THEN 
IF(EDIT .NE. 'C') TltEN 
URJTE(S.470) 

470 FORKAT(lX.·R HAY ONLY FOLLOU C OR R.') 
00 TO • ., 
EHDIf' 
ISREC-ISREC+' 
IFtISR[C.OE.IREC) THEN 
URITE(5 ..... ) 
GO TO ... 
ENDIf' 
READ(l.'7S.REC-ISREC) ALINE 

475 FORKAT(A80) 
URITE(5 •• 77) ALINE 

.77 FQRKAT(lX,A.O) 
47. URITE(5.'79) 
47. f'ORKAT(lx.·THla II THE LINE TO IE CHANGED ••••• ENTER·./. 

I' CORItECT YALUEI FOR POIITION AND RE818TI\HCE') 
REA.(S._IEAR_47.) XD,YR 
A-CUR8PH-.OTIPH-AII(XD) 
8-CUR8'H+,QT8PH+Ala(XD) 
C_CURI'H+'OTIPH-A.a(XD) 
._CUR8'H-roTIPH+A.a(XD) 
RHOAP'_2.0_'I.YR_1/(1/A-1/8-1/C+I/D) 
URITE(5.4Il) RHOAP,.XD.XD-'OTSPH.XD+'OT8PH.YR 
URITE(l.4.4.REC-ISREC) RHOAP',XD,XD-'OTSPH.XD+POTS'H.YR 

"3 FORHAT(lX,F5.0.~X.FIO ••• ~X.F4.0,'-·.f".0.~X.f'10.') 
48. FORKAT(F12 •••• X.F12 ••• 3('X.f'12.'» 

GO TO 419 
ELSE 
1f'(AHS.NE.'X') THEN 
"HITUS •• 'O) 

4.0 f'ORKAT(lX.·AN$UER C (CHANGE) OR ~ (RE,£AT) OR D (DIS'LAY)' • 
l' OR X <EXIT-EDIT)') 

EDI T-' X' 
GO TO .21 
~LlE 
tDIT··X· 
IF("ODE.EO.'"·) GOTO 140 
00 TO 12 • 
ENDIF 
ENDIF 
ENDIF 

C RETURN FR~ EDITING ,ROCEDURE 
C 
C 

.00 CONTINUE 
EN. 

" 



APPENDIX 2 

Sample SCHTRAV output 

RAILTON. ANR SINKHOLES. ASYMMETRICAL SCHLUMBERGER TRAVERSE NO.4 
ASYMMETRICAL SCHLUMBERGER ARRAY 
N CURRENT ELECTRODE ABOUT 5 METRES SOUTH OF LOADING RAMP 
TRAVERSE N TO S 
TRAVERSE LINE EAST OF TRACKS. ABOUT 5 METRES EAST OF EASTERNMOST TRACK 

~EDNESDAY 24TH. AUGUST 1983 
HALF CURRENT ELECTRODE SPACING IS 
HALF POTENTIAL ELECTRODE SPACING IS 

APPARENT POSITION 
RESISTIVITY 

%~4Z4%%%%%4%X%7.4'%7.'%%7.%X%7.7.X4 
183.1872 92.5000 
148.2506 87.5000 
164.3641 82.5000 
222.6183 77.5000 
229.7823 72.5000 
302.6450 67.5000 
339.0869 62.5000 
453.3242 57.5000 
474.2542 52.5000 
567.4478 47.5000 
531.3879 42.5000 
458.9839 37"5000 
576.5383 32.5000 
543.4099 27.5000 
608.4578 22.5000 
612.3967 17.5000 

1173.9240 12.5000 
790.1130 7.5000 
921.1458 2.5000 

1021.4070 -2.5000 
950.6047 ~·7.5000 

850.4956 -12.5000 
915.7327 -17.5000 
608.4578 -22.5000 
593.2642 -27.5000 
985.1096 -32.5000 
438.6750 -37.-5000 
781.0334 -42.5000 
417.1509 -47.5000 
600.5503 -52.5000 
461.7563 -57.5000 
534.5212 -62.5000 
445.0662 -67.5000 
473.3513 -72.5000 
556.5457 -77.5000 
508.0342 -82.5000 
480.4067 -87.5000 
432.B740 -92.5000 

100.0 METRES 
2 .. ~ METRES 

POTENTIAL 
POSITIONS 

90.0000 
85.0000 
90.0000 
75.0000 
70.0000 
65.0000 
60.0000 
55.0000 
50.0000 
45.0000 
40.0000 
35.0000 
30.0000 
25.0000 
20.0000 
15.0000 
10.0000 
5.0000 
0.0000 

-5.0000 
-10.0000 
-15.0000 
-20.0000 
-25.0000 
-30.0000 
-35.0000 
-40.0000 
-45.0000 
-50.0000 
-55.0000 
-60.0000 
-65.0000 
-70.0000 
-75.0000 
-BO.OOOO 
-85.0000 
-90.0000 
-95.0000 
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95.0000 
90.0000 
95.0000 
BO.OOOO 
75.0000 
70.0000 
65.0000 
60.0000 
55.0000 
50~OOOO 

45.0000 
40.0000 
35.0000 
30.0000 
25.0000 
20.0000 
15.0000 
10.0000 
5.0000 
0.0000 

-5.0000 
-10.0000 
-15.0000 
-20.0000 
-25.0000 
-30.0000 
-35.0000 
-40.0000 
-45.0000 
-50.0000 
-55.0000 
-60.0000 
-65.0000 
-70.0000 
-75.0000 
-BO.OOOO 
-85.0000 
-90.0000 

YE~ 

READINGS 

2.9200 
0.7900 
0.4400 
0.3600 
0.2500 
0.23BO 
0.2030 
0.2150 
0.1840 
0.1850 
0.1490 
0.1130 
0.1270 
0.1090 
0.1130 
0.1070 
0.1960 
0.1280 
0.1470 
0.1630 
0.1540 
0.1420 
0.1600 
0.1130 
0.1190 
0.2170 
0.1080 
Od2190 
C .1360 
0,,2330 
0.2190 
0.3200 
0.3500 
0.5150 
0.9000 
1.3600 
2.5600 
6.9000 


