
SECTION - A MICRO-COMPUTER PROGRAM 
(93, 94) 

By W. E. Kilby 

Cross-sect ional   displays of geologic   data   are  one of the  mainstays o:E 
geologica l   in te rpre ta ion ,   second  on ly   to  map (p lan)   d i sp lays .  
Unfortunately,  time in t ens ive  and error   prone manual techniques  requ.ired 

pro jec t ions   on to  a v e r t i c a l   s e c t i o n ,  have  l imited  the  usefulness of ,this 
t o  produce a l l   b u t   t h e   s i m p l e s t  form  of cross-sect ions,   hor izontal  

ho r i zon ta l ,   bu t   i nva l id  if t h e   s t r u c t u r e s  have  any  plunge. P r o f i l e s   a r e  
d isp lay  form. Hor i zon ta l   p ro j ec t ions   a r e   va l id  when the  fold-axes a'ce 

sec t ions   o r ien ted  normal to   t he   p ro j ec t ion   d i r ec t ion ;   t hey   o f f e r  one  of 
t h e   b e s t  ways of d i sp l ay ing   geo log ic   da t a   t o   a id   i n t e rp re t a t ion ;   t hey  
d isp lay   t rue   th ickness   versus   apparent   th ickness .  
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Figure 104. Cross-section  plots  of  data  projected  onto  tuo  dltterent  planes  of  section. 
( a )   p r o f i l e  A-A ' ,  constructed normal to the   p ro jec t ion   d i rec t ion   ( fo ld -ax is ) ,  

due to oblique angle between s t ruc ture   o r ien ta t ion  and sect ion  or ientat ion.  
( b )  vert lcal  east-west  section A+'. Note d istor t ion  of   s t ructure  i n  (b) 
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The program descr ibed  here ,  SECTION (Tab le   1 ) .   c a l cu la t e s   t he   pos i t i on  of 

p a r a l l e l   t o  any des i r ed   o r i en ta t ion :  and ca l cu la t e s   t he   app l r en t   d ip  of 
a da ta   po in t  on a sec t ion  of any o r i en ta t ion ,   a f t e r   be ing   p ro j ec t ed  

any o r i en ta t ion   da t a  on the  plane of t he   s ec t ion .  The prog:cam is w r i t t e n  
i n  BASIC with no machine s p e c i f i c   f e a t u r e s  so it can  be  entt?red  and  run 
on v i r t u a l l y  any  micro-computer. The use r   spec i f i e s  map lo(zation and 
e l eva t ion  of t he  map o r   d r i l l   h o l e   d a t a ,   t h e   o r i e n t a t i o n  an(9 pos i t i on  of 
t he   s ec t ion ,  and the   p ro j ec t ion   d i r ec t ion .  The program r e t ) I r n s   t h e  
r e su l t an t   s ec t ion   coord ina te s  and the   apparent   d ip  of  any p l ana r   f ea tu re s  
(Fig.  104 a and b ) .  

SECTION POSITION - It is n e c e s s a r y   t o   p o s i t i o n   t h e   s e c t i o n   r e l a t i v e   t o  
the   da ta   be ing   inves t iga ted .  The X,  Y,  Z (eas t ing ,   nor th ing ,   e leva t ion)  
coord ina te s   spec i f i ed   fo r   t he   s ec t ion   pos i t i on  become t h e   o r i g i n   p o s i t i o n  
on the   c ross -sec t ion   p lo t .  The spec i f i ed  X and Y map pos i t i on  becomes 
the   ze ro   ho r i zon ta l   pos i t i on  and t h e  Z map coordinate   value becomes t h e  
z e r o   v e r t i c a l   p o s i t i o n  on t h e   s e c t i o n   p l o t .  

SECTION  ORIENTATION - An i n f i n i t e   v a r i e t y  o f   s ec t ion   o r i en ta t ions  Carl be 
constructed  through any given  posi t ion.  The s e c t i o n   o r i e n t a t i o n  is  
speciEied by giving  the  t rend  and  plunge of t h e   d i r e c t i o n   i n  which t h e  
user  wishes t o  look a t   t h e   d a t a .  For  example, a viewing  direction of 0/0 

east-west. The viewing  direct ion is pe rpend icu la r   t o   t he   p l ane  of 
(nor th  and ho r i zon ta l )  would r e s u l t  i n  a v e r t i c a l   s e c t i o n   o r i e n t e d  

sec t ion .  

PROJECTION DIRECTION - A l l  da t a  is p r o j e c t e d   p a r a l l e l   t o  t h e  given 
o r i en ta t ion   on to   t he   p l ane  of sec t ion .  A v a r i e t y  of graphica l  and 
s t a t i s t i c a l   t e c h n i q u e s  have  been  described t o   a i d   i n   t h e   d e t e r m i n a t i o n  of 
the   bes t - f i t   fo ld-ax is   o r ien ta t ion   (Char leswor th ,  et a l . ,  1976). 

INPUT DATA - Pos i t iona l   da t a  is en te red   a s  X, Y,  Z map coordinates  (Fig.  
1 0 3 ) .  These coordinates  can  be i n  any map u n i t s  measured an any g r id   bu t  

P l ana r   o r i en ta t ion   da t a  is entered in t h e  form of dip-direct ion and dip; 
t h e  g r i d  must be  orthogonal  and  have  the same s c a l e   i n   a l l   d i r e c t i o n s .  

dip-direct ion is  the  clockwise  angle measured  from gr id   nor th .  Dip is 
t h e   v e r t i c a l  downward angle  from h o r i z o n t a l   t o   t h e   s u r f a c e  of t h e  
s t r u c t u r e  measured p a r a l l e l   t o   t h e   d i p - d i r e c t i o n   o r i e n t a t i o n ;  dip angles 

or ien ta t ions   should   be   en te red   as   t rend  and  plunge  measurements.  Enter a 
grea te r   than  90 degrees  denote  overturned  bedding.  Linear  feature 

negat ive ( - )  value  for   the  dip-direct ion  and  dip if no o r i e n t a t i o n  is 
ava i l ab le   fo r   an   en t ry ,  a p i t ch   va lue  of  999 w i l l  be   r e tu r r . ed   t o   i nd ica t e  
no or i en ta t ion   da t a  was ava i lab le .  

OUTPUT DATA - The pos i t i on  of da t a  on the   p lane   o f   sec t ion  i s  re turned  as 
X, Y ,  2 coord ina tes ,   tha t  is the   hor izonta l   and   ver t ica l   d i . s tances  from 
t h e   o r i g i n   i n   t h e   s e c t i o n ,  and the  normal d is tance  of t h e   p o i n t  from t h e  
plane of sec t ion .  The apparent   d ip   o f   o r ien ta t ion   da ta  on t h e   s e c t i o n  is 
reported as a clockwise  pi tch  angle .  
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To illustrate  the  use  of SECTION a  hypothetical  set of data is employed. 
Figure  103  contains  the  raw  data  and  a  map  representation of this  dat3. 
In this  example  the  aata  is  projected  parallel  to  the  hypothetical  fold- 
axis,  140/25  (trend/plunge). Two cross-sections  are  constructed;  the 
first, A-A' is  a  profile,  which  is  oriented  normal  to  the  fold-axis  (Fig. 
104a),  the  second A-B' is  oriented  vertical  and  east-west  (Fi3.  104h). 
The  results  in  graphic  and  numeric  form  for  these  two  section 

accuracy  of  program  entry.  Figure  105  is  a  representation  of  the  screen 
orientations  are  given on the  figure; t h i s  data  can  be  used  to  check  the 

display  during  program  execution. 

SECTION  VIEWING  DIRECTION.  TREND  AND  PLUNGE? 320.-25 
SECTION ORIGIN, X I Y , Z 7  !3i,fll!3 

INPUT  DATA X.Y,Z.DIP-DIR.,DIP? 6.3,f17-1,-1 
6.5 1.7 -1.4 999 
INPUT DATA X.Y,Z.DIP-DIR..DIP? ~,5,@,115,27 
7.8 8.0 8.0 11.0 

INPUT  DATA X,Y,Z,DIP-DIR.,DIP? 99939,9.9 

Flgure 105. Example of Screen d l s p l a y  durlng program executlon. User Input Is underl lned. 

The  program  as  given  is  short,  about 1 000 bytes  without  the REM 

allow  file  handling  and  plotter  output  turn  this  program  into a very 
statements,  hut  extremely  powerful.  Modifications  to  the  program  to 

sophisticated  geological  tool.  The  author  has  used  this  program  in 
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conjunction  with  larger  programs which  produce  such  varied  products a.s 
i somet r ic  n e t  diagrams  of g r id   su r f aces  (see Grieve  and  Kilby,  this 
volume),  borehole  deviation  diagrams from  dip-metre  surveys,  rotation. of 
map da ta  from one gr id   system  to   another ,  and var ied  forms  of cross-  
sec t ion   d i sp lays .  
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Figure 106. Sustut  coal  licences.  property  location map. 
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