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1983/45. A FORTRAN program for plotting straight-line cross-sections
(Revision 1)

R.G. Richardson

Abstract

This program plots arbitrarily oriented straight-line cross-
sections through areally distributed data on a rectangular (metric)
grid. Both the horizontal and vertical section scales are specified
at run time.

THE PROGRAM

XSECTN (Appendix 1)

This program was written for plotting cross-sections of gravity data,
but any data in a suitable format can be plotted. The program reads the
section parameters from logical unit 5. The data is read from logical
unit 4.

The program reads the start and finish co-ordinates of the section
and the maximum perpendicular distance from the section line for which
data points will be accepted. A new co-ordinate system is set up with
the section line as the X-axis. The data points are transformed to the new
co-ordinate system and points having an X co-ordinate along the section
line and a sufficiently small Y co-ordinate are accepted. The section
labelling is chosen to suit the plotting scale.

Non-standard subroutines used for plotting are described in
Richardson (1983).

Control data read from logical unit 5 is:

Xpr ¥ - the starting co-ordinates of the section line (km)
X, Y2 - the finishing co-ordinates of the section line (km)
D%ST - the maximum acceptable perpendicular distance from the
section line {(metres)
BAMIN - the minimum value for the vertical axis (in data units)
BAMAX - the maximum value for the vertical axis (in data units)
AINC - the vertical axis increment per centimetre (in data units)
NPLC - the number of decimal places to be used when labelling the
vertical axis
SCALE = the horizontal scale, e.g. 50 000
The labelling used depends on the value of SCALE
(a) SCALE >100 000
label each multiple of 10 km
(b) 25 000 <SCALE =100 000
label each 1 km
{(c}) 5 000 <SCALE =25 000
label each 250 m
{d) 2 000 <SCALE £5 000
label each 100 m
(e) BSCALE =2 Q00
label each 100 m and mark each 10 m
ACK - Y if more plots to follow, N otherwise

Data input from logical unit 4 is:
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X, ¥, BA - format (10X, 2F9.1, 36X, FB8.2)
X, Y - the east and north co-ordinates of the data point

{X, ¥ in the range 0.0 to 700 000.)

(in metres)
BA - the data wvalue
REFERENCE
RICHARDSON, R.G. 1983. Hard copy plotting on the Geoleogical Survey mini-
computer. Unpubl.Rep.Dep.Mines Tasm. 1983/38.
[12 September 1983]
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APPENDIX 2
Program XSECTN

FTLTL  XSECTH - FLOT STRAIGHT LINE CROSS-SECTYXOND

L

)

¥

1

[

FR OPLOTTING CROSS-SECTIONS IN ARBLITRARY DIRCETIONT
THE SECTIONS RARE SPECIFIED BY THE ZTHART AND END COORDINARTES
CONTROL DATAR RERD FROM LU S
DATAH YALUES RERE FROM LU 4 AS KRBRW DATHA
REAL X{ibBB), YVAR{iBwa)
THTEGER=*Z AHOK. YES, NO, THDEX (16885, ASE, RS0, TOFT
INTEGER*4 DY, THSP. 3PCE. DFACT
DOUBLE PRECISION XX4i. XXE, ¥YY¥i. ¥ve
LOGECAL TER, LRBEL. METRES, HORTH.: EAGT, LIKE
DAETA YESALHYAZ, NOALHNA, ASCAZHED 7, ASE /A 2HRE
OPENCUNIT=%, FILE="CUON: 7%
OFEM THE CONSOLE
YHMKXPLT=82.
WIisTH OF PLOTTERER USED
L WRITECS, 1680
1363 FORMATCY COORDS. OF STARTCKM 27 ERASTTTTTT MORTHHHHH
READ CROSS SECTION STRARTING POINY
REARD(S, #3 K¥d, YY1

Hi=KH1 :
IKKL=¥¥1xl096. abag
Yi=¥Y¥1

Ivvi=YYi=i008 6DBA

WRITECS, 141> .
13l FORMATY S COORDS. OF FINISHCKM> /7 ERSTTTTITT HORTHHHHH O
MERD CROSS SECTION ENDING FOINT

READ (S, %) KX2, ¥Y2

HE=XKa

IXKZ=KXe*1bB88, abod

Ye=ve

Ivyye=YYa+1889. 0DO1

NORTH=X1. £EQ. K2
IF ¢. NOT. MNORTH . OR. (HORTH .AND. ¥& . GT. vYid:x GOGTO &
TEMF=Y1
Yi=Ye
Ye=TEMP

MLUST BE S-N SECTION

2 EAST=Y1 . E@Q Y2

IF <. HOT. EAST .0OR. C(ERAST . AND. ¥z . GT. =wi:x» G070 12
TEMP=X1
Hi=x
Xeg=TEMP

MUST BE W-E SECTICN

1t WRITECS, 1625

LR FORMATCS MAXIMUM DISTAWCE FROM SECTION LINE <METRES>?7
READCS, %3 DIST
DIAT=DIST#E. B8l

COHNMERT TO KM
XD=¥a-x¥1
YD=Y-Y1

DIFERERCES ALONG MAP HAXES
THETAH=ATANZ (YD, 80>

BAMT ANGLE TO ROTATE TO MAKE LINE BEVWEEN ¥1.Y1 Alix A2, Y2 AS MEW W-AKIS
CTHETR=LCOSCTHETHD
STHETH=SINCTHETH)

USE FOR COORD TRANSFORM
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PR CH-YBASE Y THETA+ Y~ YEBASE s+« S THETA+3 l
YR (Y -=PRASE ) UTHETH=-C B —-SEBRASE Y& STHE TR YA
HEHASE=%
YEESE=Y4
A, Yasa L8
AHUM=—N1#CTHETA-Y1%*STHETH
YHUM==Yi1«{THETA+X4+«STHETH
HGED TO MAKE FORMULA LATER
HR=ERCTHETA+Y*STHETAH+XHURN
VYR ITHETR-¥+STHETAR+YRHUM
CRLL EROTSC(HEDIST, ¥2, Wi CTHETA. sTHETH, ¥HLIM>
GET DISTANCE OF X&. %2 FROM H4.vl ALONG NEW R-fAxIs

BAMAX=—-9 SEZD
BAMIN=—BAMAX
H5ET RANGES FOR LRTER TESTS
NFT=8
COUNTER FOR HUMBER OF POINTS NOMINALLY ALONG SECTIOM LINE
REMIND 4
17 READcC4, 2089, END=18) X¥.¥Y, BA
SEE FORMATCA@K, 2F9. 1. 36K, F&, 2
Ar=Kr+d, DAl
Yy =YYxia, gud
T KM
CRLL ROTSCKNEW, XX, Y%, CTHETFA. STHETR, XNHLUM)
NEW ¥ COORD
IF {¥NEMW .LT. & 8 . 0OR, XNEW .GT. HEDIST) GOITO 47
HOT BETHWEEN THE ENDS _
CALL ROTECYNEW. ¥Y, —HK, CTHETA, STHETRA. YHUM)
LET NEW ¥ COGRD
IF CABSC(YHEW) . GT. DIST» GOTO 47
TUE FAR AWAY
NPT=HPT+41
IF <HPT . EQ. 1861> STOF 3993
KINPT 3 =x¥NENW
BRAMAX=AMFAKL (BAMAK, BA>
BAMIN=AMINL (BAMIN, BFH)
YARCHPT >=BA
STORE HWAY
GOTO 47

18 CONTIHUE
HOW HAWE RLL FOINTS ALONG SECTION
URITEC(S, 261 BAMIN. BAMAX
F3Ll FORMATCY RANGE IS FROMZ, F4@. 4, 7 TO7, Fi@ 47
WRITE(D, 282
2 FORMATCY PLOTTING RANGE? /7 MINNNMMNMN MAXNAKSAHY )
READCS, #) BAMINN, BAMAKXK
IF <BAMAXX . LE. BAMINK . OR. BAMIN . LT. BRAMLINN
COR. BAMAK L GT. BAMAXX) LOTO 15
BAMIN=BAMINN
BAMAX=BRAMAXXK
MUST HAYE THE BIGGEST FIRST
1 WRITECS, 263
2653 FORMATCY INCREMENTAZCM 77/¢ TNCCC
READ (S, #> RINC
ITHCREMENTACHM
NOW CHECK SIZE
IF (CCBAMAX-BAMINO AHINCY | LE. 328 > G270 26

45-4



S LESS THAM 38 CM HIGH
WRITE S, 2657

SEGOFORMATCY YERTICAL SCARLE TOO LARGE "
GOTO 13

2 WREITECS, 204

B4 FORMATC HOW MANY DECIMAL PLACES? 7 I72
FREAD (S, #> NPLC
IF {NPLC .GT. &> GUTC zo
IF {HPLL . LE. 8> HWPLC=-1

. Nt DECTIMAL PLACES AFTER DECIMAL FOINT

&t WRITECS, 26632

26 FORMATCY SCALE? <E. G 5090@. )
READCS. %> SCALE
FARCT=1. E+5/¢2. S4%SCAHLE?

. THE FACTOR TO CONWERT FROM GRID KM, TO PLOTTER IMGHES

LABEL=. TRUE.

METRES=. TRUE.

IF (SCALE . LE. 201i. > GOTO &54

IF (CRLE . LE. SoBi > GOTO =52

IF (SCALE .LE. 25885 > G070 553

IF ¢SCALE . LE. 18811@ > GOTQO £54

1

LR

L

(R

s

<

COFE WITH SCALE GREATER THAN 108889,

METRES=. FALSE.
DFACT=186G9
SPCE=1Ba8Bue
THEP=1B8860%
GOTO 855

HCALE L LE. 1890660, SCALE . GT. 25809

4%4 METRES=. FALSE.
DFACT=418690
THEP=1883
SPCE=18806&
GOTO 853

SLALE | LE. 25608, SCALE . GT.
GU3 DFACT=2354

T¥gP=25a

SFCE=1866

GOTO 353

SCRLE . LE. S@ee, SCALE . GT.
8% DFACT=196

THSP=188

SPCE=S88

GQT0 e5%

SCALE (LE. zagd

4t DFACT=1@4d
LAREL=. FALSE.
THsP=18
SFCE=188

855 CONTINUE
IXMIN=3.
IXMAR=XEDISTx1088. @

S8

=gzl

HERE

PEFAULT DISTAMCES ALONG SKEWED SECTION

IF (NORTH>» IXMIN=IYY1
IF C(ERST) IT¥MIN=IXKL
IF (HORTHY> IRAMAX=IYYE
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IF {ERST)Y IAMAX=IKKZ

. CHIMISE THE RIGHT RANGE

BMIN=IXMIN-12846, 9
KMAk=IXMAN /18688, 8
IFRMIN=C(IEMIN+L ) /DFACT ) #DFICT

IFXMARK={ {IXMAR+DFACT~1 ) /DFACT »«DFACT

FEMIN=IFXMIN/1066. @
FRMAXK=IFXMAL /1486 @
GET THE RANGES
YTHP=FXMAA
CALL HFORMIYTMP, FXKMIN, FACT)
GET THE WIDTH IN PLOTTER UNITS
YTMP=YTMP +2.
GET TOTHL WIDTH INCLUDING LABELS
IF (YTMP . LLE. 3% 8> GOTO 27
WILL FIT OM PRFPER
WRITEC(S, @872
Sl37 FORMATCY PLOT WILL NOT FIT /¢ DO
.7 REBCY OR SEARCH RGAIN (SEX* >
21 READCS. 26%) IOPT
2 FORMAT (RS
IF <IOPT . EQ@ ASEY GOTO 1@
IF <XIOPT .E& ASC> GOTO 21

]

)
ke

GOTO 31

GOTC 24
2 CONTINUE
WILL FIY

BARFAHCT=1. /(2. S4xATINC)

YO WESH TO CHANGE SCHRLES

FRCTOR TO COMVERT FROM INCREMENTACM TO PLOTTER IHCHES

IF (YMAFPLT+YTMP . LE. 35 9 . AND.

FITS ON PAPER FOLLOWING A PRE-ERISTING PLOT

IF C¥MXPLT . GT. 8. > CALL RSTR{4D
IHREX TO HEXT FLOT

PHXPLT

. HE.

G, s GOTO

IF (YMXPLT . EG ©. 2 CALL INITALCS9, 288, 3.1, 9, G

THE FIRST PLOT
CALL PLOTC(®. 5.82.,-3)
MOWE TO 8. 5,2, AND CALL IT 9. &,G. @
YMXFLT=YTHMP
YMXELST=YTMP
GOTC 24

MW FOR A PLOT THAT FITS
=3 CALL PLOTCG. @, YMRLST, -3»

MOYE TGO RBOYE LAST PLOT ANMD CARLL IT & 3, 8 &

YHAPLT=YMEPLT+YTMP
YMELET=YTMP
UFLATE YMKPLT
24 CONTINUE
HOW FOR THE BA AXIS
D¥=BRMRAX+AINC
% DR=DX-AINC
ATMP:=D¥
AX=XTHP
CALL XFORM(XTMP, BAMAK, —-BRFACT
CALL PLOTCXTHMP. @, . 2>
MOVE TGO START OF PIF

CALL NUMBERCKTMP+@. 8345, -8, 45, —3. BF. AKX, 90, . NPT

LABEL IT
CALL PLOTC(XTMP. -8, 1, 1>
CALL PLOTC(XTHP, @. ., 25
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DRAW PIF
IF ¢D¥-BAMNIN . GT. AINC*d. 4> GOTO 29
LAPEL THE PROFILE AKIS

MO FOR THE COORDINATE AXIS
DY=IFAMIN--THSP
&6 DY=DY+TXSH
YTMP=DY+0. 031
CRLL XFORMOCYTHME. FEXMIN. FACT?
CALL PLOTCXTHP., YTHMPE. 2>
LINE=MOD<DY, SFCE> .EX @
CHECK 70 SEE TF MNEED FULL LRBEL 9N LIMNE

CHLL YLABEL DY, XTHP, ¥THP, LAREL. LINE, METRES., EAST, NORTH)

IF (IFXMEX . GT. DY¥> GOTOD 26
GOME ALOMG AXIS
YTMP=xMEX
CALL XFURMIYTHMP, FXMIN, FRACT?
CARLL PLOTOXTMP+A. 8, YTHP, 3>
CALL FLOTCXTHMP+1. 4, YTHMP, 22
DRAW A LINE AT THE END OF THE SECTION
CHLL PTHNEBN(XTMP+1. 2, YTHP, IKX2, METRES, &)
CALL PTHENCXTMP+4. 3, YTHMP, I¥YY2, METRES, 1)
YTHMP=KMIN
CALL XFORMCYTMP, FEMIN. FACT
CALL FLOTXTHP+@, 8. YTHP, 15
CALL PLOTOATMP+A. 4, YTHP. 20
DRHAKW LINE AT START OF SECTION
CALL PTNBNC{RTMP+41. 2, YTHP, IXX1, METRES, 22
CHLL PTHBHCETWMP+1. 3, YTHMP, I¥Yi, METRES, 1)
LABELLED BOTH EMDS OF SECTION

MW SORT DISTANCES FROM ¥i, Y4
PO &7 I=1., NPT
INDEXCI>=T

@7 CONTINUE
CALL BUBSTR{INDEX, ¥, 1, NPT)

C FLOT POINTS

L)

.

J=3
DO 28 I=1, NFT
INDX=IMDEX(I>
YTMP=XCINDK
ATMP=VRR (INDX)
YTMP=YTHMF+<MIN

OFFSET IF NEEDRED FOR NON~ZERO BHSE FOINT
CRLIL. KFORMCYTHMP, FXMIN, FACT)

DLET ALONG AXILS
CALL XFORMCXTMP, BAMAX, -BRAFACT »
CALL PLOTC(XTHMP. YTHP. J2
CALL MARKERC(1:

I MRREKER
J=z

28 CONTINUE

PLOT POINTS A JOIN BY A LINE

29 WRITECS, g

@i FORMATCS MORE PLOTS? )
READCS. 484> AQOK

Lizd FORMATCAL)
IF (AOK . kG YE3)> GOTO 18
IF CROK | HE. NG> GOTO 29
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CARLL RSTROED
STOGP
END
SUBROUTIRE HFORMCK., ¥BASE, FECT)
K= W=HBHSE i xFACT
RETLIRMN
EKD
SUBROUTTINHE PTHEBNCH. ¥, TWAR, METRES, ISELD
LOGICAL METRES
REAL CHAR, RLABLACEY, ALARBLZ(E)
DATAH BLARLIL/4HKM N 4HKM E/ RLABLEA4HM N L 466 £ .
CHAR=RLARL2Z<ISEL>
IX={VARE
HN=3
IF (METRES) GGTO 14
CHAR=ALARBLLCISELD
IX=1X/ 16604
N=4
15 CALL HUMPRT (XK. ¥Y-8. 3, IX, 9@ @3

CALL WHERE<XX, ¥Y. AX)
CALL. MOVYREL
CRLL SYMBOL (XK. ¥YY, 8. 67, CHRR, 93, . H»
CALL MOYVAERS
RETLURN
END
SUBROUTINE YLABELYXIVAL. K, Y, LABEL, LIMNE, METRES, ERST, NORTH >
LOGICAL LHBEL. LINE. METRES, ERST., NORTH
REfiL. CHAR, ALRBL1<2), ALABLEZY, BLABL 3 (2D
DATH ALABLLA4HKM M. 4HM N /.
ALABLZ2/4HKM E. 4HM E /.
ALABL3/d4HKM  , 4HM ’
CALL PLOT<H+9. 1.Y, 1>
IF ¢. MNOT. ILABEL . AMD. . MOT. LINE) GOTO 1@

€ UMLY WANT TICK
IX=1IVAL
IF ¢ NOT. METRES) IX=IXK /41606
CHLL MUMPRT (X+0. 415, Y-0. B35, IX, 4. )
IF < HOT. LINE> GOTO 10
ISEL=1
IF (METRES> ISEL=2
H=4
IF (METRES»> HN=3
CHAR=ALABL.ICIZELD
IF (ERST)Y CHAR=ALABLEC(ISEL?
IF (NORTHY CHAR=ALABLL<ISEL>

£ GET LARELLING
CALL MWHERE (KK, ¥¥. AX>
CALL MOVYREL
CARLL SYMBOL. (XX, ¥Y, 8. 67, CHAR., B. . N
CALL MOYARS

16 CRlLL PLOTOX, Y. 1)

RETURN
END
SUBRULITINE BUEBSTRIIR, A: IBASE, N1
REAL AN
INTEGER+E TR(N>; I, .J, IRL, IRIP4, NML, IP1
LOGICHL NSMWAP
IF W . LE. 1> RETUEN

C HOTHING 7O SORT
NMi=p=-1
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T WRITE THE INTEGER IVAR WITH NO LEADING BLAMES

DO Z8 J=IBASE, NM1

HSUWAP=. TRUE.

IRI=1IRCA>

PO 4@ I=IEBASE., NMi

IFi=J+1

IRIPA=IRIYF4iD

IF (R{IRIS (O LE. ACIRIPLYY GOTO 46
NIWAP=, FILZE.

IRCI>=IRIIL

IR(IPL=IRY

IRIPA=IRI

IRI=IRIFL

IF (HNSMRF) RETURN

CONTIMUE

RETIHN

ERD

SUBHOUTINE ROTS(KR. ¥, V. CTHETH: STHETR, XNUM
AR=R*CTHETA+YR*STHE TR+ KHNUN
RETURN

EHD

SUBROUTINE NUMPRTCK. V. IVAR, NG

STHRTING AT X. ¥ AT AN ANGLE ANG
A HEIGHT OF 6. 37 IS ASSUMED

RRE]E]

INTEGER*4 BUFF(3)

ENCODE (BUFF, 1@8> IVHAR
FORMAT(IAG, “&7)

K=@

DO 16 I=1., 14

CALL ILBYTEC(IB., BUFF,I-1>
IF (IB .EG 32> GOTO 1@

SKIF SPACES

14

CARLL ISBYTECIB, BUFF,K)

K=K+1

CONTINUE

CARLL. PHRITECK: Y, 8. 67, ANG, BUFF >
RETLIRN

END
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APPENDIX 2

Examples of plots

45-10

IO/I' 2



ettt S eyt Wi —ilibin e L s e 1

3
Yy -
<15
* L s | 9 | B L 1 1 1 | 1 i {
o o s a3 o -4 - @0 t tn ¢ tn o tn
2 2 8 2 a @ ] a =) = Y] @ = A
£ n
e
m
SDIRM E
3J0KH N

E-W section from 501000,
Scale 1:50 000

1T-S¥%

310000 to 515000, 310000

SISKH £
JI0RH N

€




A s

e tliSAl Lt Sntat 1. S0

5cm

~13 —

-1y —

~15 -~

16 —

~17 =4

~18

-18

hEZ
562 —
362 —
162 —
862 —
662 —
105 —
z0e —
€08 —

N WY00E —

SO6EKM F,
294KH N

N-S section from 506000, 294000 to 506000, 312000
Scale 1:100 000

h0g —

S0E —

90¢ —

LOE —

80€ —

60E —

N WNQIE —

HE>

cig~

SO6KM E
312KM N

2




ET-S¥

10
=33 =
.-]2 —
-Ja—]
-1y —
=15
-16 —
~17 —
-18 —
-19 —

~20 ~

WYOT —

SOJKH E
295KM N

Diagonal section from 501000, 295000 to 514000, 312000
Scale 1:100 000

[t —

21 =

£l =

hi =

S ==

5 cm

Sl —

Ll =

81 =

61 —

Wi0Z —

L ==
ge -

SIUKH E
312KH N




