
APPENDIX I V  

COMPUTER PROGRAMS 

When handling the  l a r g e  a r ray  of unfamil iar  pol len  

a n a l y t i c a l  da ta  from t r o p i c a l  lowland samples, t h e  u t i l i t y  of 

computer a s s i s t ance  becomes obvious. Di f fe ren t  base sums f o r  

r e l a t i v e  diagrams can be evaluated rapid ly ,  a s  can the  e f f e c t  on 

PDR values of applying a l t e r n a t i v e  sediment accumulation r a t e s .  

This accuracy and f l e x i b i l i t y  should, i n  theory,  allow f o r  

b e t t e r  i n t e r p r e t a t i o n  of the  ava i l ab le  evidence. 

Modified versions of two pre-exis t ing  FORTRAN V pro- 

grams f o r  manipulation of palynological  d a t a  (Raine, 1974), run 

on t h e  ANU UNIVAC 1100/42 computer, were used extensively i n  this 

study. The program sources a r e  l i s t e d  i n  f u l l  on following 

pages. 

Program POLGRP checks the  format of the  raw da ta  and 

produces t a b l e s  of  pol len  counts, such a s  those i n  Appendix 111. 

The program can a l s o  amalgamate any combination of samples and/or 

taxa  and t a b u l a t e  t h e  r e s u l t s ,  o r  s t o r e  them i n  the  same format 

a s  the  o r i g i n a l  da ta .  

Program PLOTABS is an expanded vers ion  of  Dodson's 

PLNSPRS and PLNGPS programs (Dodson, 1972) and incorporates many 

of t h e i r  f ea tu res .  I n  addi t ion ,  PLOTABS can handle ' absolute '  

pol len  a n a l y t i c a l  da ta ,  and, using ANU l i b r a r y  rout ine  ANUPLOT, 

wr i t e s  p l o t f i l e s  f o r  subsequent production on a CALCOMP 960 

p l o t t e r .  Using t h e  raw da ta ,  o r  the  output  from POLGRP, program 

PLOTABS allows f o r  amalgamation of taxa ,  ca lcu la t ion  of r e l a t i v e  

frequencies i n  r e l a t i o n  t o  any base sum, and mul t ip l i ca t ion  of 

counts by a f a c t o r  t o  produce values f o r  po l l en  concentrat ion o r  



PDR. With some manipulation, publ ica t ion  standard r e l a t i v e  

pol len  diagrams can be drawn v i a  the  program. The pol len  con- 

cen t ra t ion  o r  PDR diagrams a r e  o f t e n  l e s s  s a t i s f a c t o r y  due t o  

the  l imi ted  hor izonta l  sca l ing  ava i l ab le .  A l l  po l len  diagrams 

i n  t h i s  t h e s i s  have been re-drawn from computer-generated p l o t s .  

The PLOTABS program could be s u b s t a n t i a l l y  improved by addi t ion  

of  more soph i s t i ca ted  p lo t -sca l ing ,  and sub-routines f o r  t h e  

ca lcu la t ion  of confidence limits on percentage and 'absolute '  

values. 



Program POLGRP 

C P F O E d C P !  P3LCtkF V E n S I O R  L r  4 A U G  1 3 7 7  
C  T P ! '  P I O C 7 ? A M  T A K E ?  5 6 6  S P E C T H b  A h D  F u ? Y S  t 3 U h T S  F C R  b Q 3 g P  
C A F D  F O H  GFIUI IPS 3F S F t C T r ' A  ( L E V 5 L S  ^ f  P D L L E P  t ) I E G R A " f )  
r 

I I % P I I T  F:'h"AT I S  c : F f .  F O R  D A T F ,  U I * I T  I 
O I ' T P U T  F O ? b i P T  I S  : F ' o ,  FOR D A T A ,  U V I T  ' 6  

Y ( ' T & X  I C  Y O  U F  T A X &  ( , * A X  , C q 2 )  
N O S P E C  I S  P F  S ~ , . C T K A  ( Y A X  ',) 
rJ(  R P S  I S  YCI dF G i i 3 b F S  7C? c:C Y P . D i  
N l -EV I S  h O  O t  L E V X S  O F  S P E C T R k  T O  3 E  w . A D E  
tJ('UT I S  L O G I C C L  U r - I T  N 2  F O L  O L J T P U T  3 F  F I R f i i  T b h L F  
R r + d  o h l a  5;T CPRL)S  F L L L I J H  ( 2 c 1 3 T 7 Y r Z P 5 r  13) 
G;<d l !P  4 A P f '  C 4 c C S  F h E  5 ~ C h  F 3 L L O d i D  3 Y  T b X n N  ' < C .  C A R D S  
S F O U P  V & K F  C A E D  l F 3 h w P T  ( 3 X . 4 5 )  
T @ X O I :  h 0 .  C I \ h I )  F C ! r * ' & T  (13) 
i? C R r ? D  Y I T H  Y r $  r k  C O L ; .  1 - 3  T t R t % I S I @ T ? S  G C O L f P  C A F D  S C T  
LSV'L & A ? =  C H F C S  P K Z  F k C d  F3LLOgtD Z Y  S " E C T c U r  Q O .  C A R D S  
L I - V E L  !U?iXE CAbC F O R F A T  ( z X c 2 A 5 f  
S P E C T Q U ' f i  Y O .  $421 )  F 3 R Y r t T  ( 1 5 )  
A C A 2 b  U I T h  G C 9  IF! CCLL. 1-7 T E R v I N & T T S  L r V E L  C b k O  SCT 

D I Y F h S I n r b  & . A i ' $ C R P { j i i )  , L E V F L ( : ? ?  L C G U T ( 3 7 )  
I ~ I T F C F I ,  F D A T A ( L  : r : * $ ) , ~ ~ ~ ~ ( ~ . : ! i  7 , ~ ~ f i ~ l i ( :  
C ~ . U I V Q L r ! , C E  ( P l i T 1 4 ( ? ~ 1 ) , b D A T h ( 1 ~ 1  J )  
X C A b  C O N T 2 3 L  C 4 R 3  
R E A D  ( 7  , G , . , f ) N i ) T A X * h ! G S F I L  ~ l s G h P S T t G L t V , k l O C T  
F n R P A T O  . . 
? : A D  1"s D A T E  
Dl3 ' ' J - 1  ,t+n>r:c 
9 5 A 3 ( 1 , l a ? )  ( C 4 T A ( i r J ) , I = I , Y 3 T A X )  
F n R W A T ( ' g 4 I 5 )  
R P H P ( . ~  ' , 1 7 1 )  L E V k L ( J )  . i C ~ l t i T ( J )  
F P R t f i A T ( 6 T X  .. * 7 A T * 1 X )  



Program POLGRP (Cont . ) 

= N U T  
I T E  
d Y A T  
I T E  
R Y A T  

L 2 
I T l r  
R e A T  
(!':'ST 
= h ' S t  
= P i  F +  



P r o g r a m  POLGRP ( C o n t  . ) 
R E A P  L t V F L  
R ' A P (  1;2'31 
* I F I T E (  $ 7 2  
F P K F  A T ( 7 X , ~  
R ! A ~  ( ' 7 2 1  
I F ( I C 9 L t . ) 3 1  

C O P P C S I T I O ' v  C A K D S  b FnC" Gf<OuPS 
E L ( J ) , L C O A T ( J )  
E V ~ L ( J ) ~ L C O ~ T ( J )  

C  S r Y ?  D A T A  I V  ' . I 3  f 3 i t ~ t - 1 T  T C  L O G I C A L  U F L I T  - 4  
2 1  J F . I T ; ( Z $ r 2 G )  ( G D 4 T A ( I I J ) , I = K t C K )  , L t @ € L ( J l  , L C i ' ~ J T ( d )  " -  F c R M A T (  . , I ? . T X . Z A S .  3 X )  

I F ( Y G R P S . L ~ ; K K ~  G C - T O  - .  
K = K + Z -  
K K - K I C ~ L "  
G O  Tci  :I 
CiCIYTlbkJ: 

~i S T O P  
P "  
7 .  I J R I T E ( !  24. ' )  

2 L  F C R M A T ( ~ X , ' V U .  3F G C O ' J ? S  Oh L E V E L S  I h C O ? n c C T  I I  R E A D - l k ' )  
5'. 0 



Program PLOTABS 

F R U G R A R  P L O T A S S  V E R S I O N  2 ,  SEPT a1977 
C A L C U L A T L S  AND Ll S T S  P t R C E k T A S E S  A t u D  A d S O L U T E  V A L U E S  O F  
f l I C V O F O S S f L  T Y P E S  AWD U R l T E S  T H E S E  T O  A P L O T F I L F  ( L D E V  9)s 
I N C L U D E  L I B  E W * R I J U P L O T *  1 N  Y A P  

FLkST C A R D  : C Q N I R O L  C A R D  - 
C G L *  1 - 3  N O *  O F  D A T A  B A T C H E S  ( ? A X  = F 3 )  
C P L a  4 - 6  & n o  O F  M I C R O F O S S I L  T Y P E S  ( M A X  = 2 0 0 3  
C O L a  7 - 8  N O a  O F  G R O U P S  T O  B E  U S E D  4 s  B A S E  S U Y S  

( T H E S E  A R E  A R R A N G E D  F IRST)  
C O L D  9-70 T O T A L  r 4 O a  O F  G R O U P S  ( Y P X a  2 4 1  
C O L  11 P Q T  F O R  A  R E L A T I V E  ( P E R C E N T A G E )  D I A G F A P  

P J T  i F O R  4 t g  A ~ S O L ~ J T E  ( L I N E A S  S C A L F )  E T A G R A M  
P U T  F G R  AM ansoclsrE i c o c  S L A L E ~  - ~ L L A G R A E  

C o L . 1 2 - 1 5  T H E  S T A R T I G G  V A L U E  F O P :  T H E  D E P T H  A X I S  ( 1 4 1  
C O L a l f : - 2 4  D T V I S I O W  F A C T O R  ( F 9 . 0 )  F O R  P L O T  I F  C a t .  11 = 1 
C O L . Z > ? O  H F A D I N b  F O R  S I T €  

H E A D I N b S  F 0 9  G G O d P S  I Y  2 8 6  F O P R A T  ( C O L S . 1 - 1 2 ) .  

t : t B N k  C A R D  I F  L t S S  T Y A Q  2 4  G R O U P S  A R E  T 9  FE F d R M E D  

D A T A  D E C K  I N  ? ' 2 I J  F O  
( C O L S . b L ? 2 )  A N D  D E P  
C O L S .  7r-83 A R E  F O K  C A R D  S t Q U E N C E  
M U k S k R S  U H I C H  A R C  N O T  R E A D  BY  THE P Q O C R A 3 o  

C A R D S  C G N T A Z N I N G  L I S T  O F  Y f C t ? O F O S S I L  T Y P E S  FO i?  E A C H  G R O U P t  
F O R Y A T  P R Y X Y N N p 1 . k  @ H E R E  YYi*  I S  I S T  T A X O N  O R D I N A L  Y O *  

NNY I S  L&D. IAxab-aRalhBt .la, 
X = 1  I f  T A X A  % % m  R YluW TO P E  R D D E D  
X = ?  I F  T A X 4  f+'IMt* 10 k w h  T O  5 E  A D D E D  

F I I F t T H F R  G R O U P I N G S  MMMXNN?J,  I X  q A Y  F O L L O W  T H E  F I g S T ,  
UP T O  A R A X I R U Q  U f  1 U  PER C A R D .  A h i Y  hO. O F  A D U I ' I I O F I A L  
C D R D S ?  I N  T H E  S 4 I * l E  F O R M A T r  9 4 Y  F O L L O U o  
H n d E V E H ,  I F  THE L A S T  C A k D  F O R  P G R W P  C O h t T A I V S  
16 C t l O U P I M G 5 p  A GLAQK C A k D  Y U S T  F O L L O W *  



Program PLOTABS (Con t . ) 
C - .  

C  C 1 9 W D S  s I T H  P ~ S C L U T E  C O R R E C T I O V  F A C T O R S  I N  F 1 0 . 7  F ~ R Y A T - ~  
C Obt  PER C A R D  I N  C D L S . 1 - l C c  I &  O R D E R  O F  I % C R E A S I V E  D F P T b .  ,. 

0 I M E h S I O N  I S I T E C I Z I r  L E V ( S G )  r N E V ( b S ) r  P E R C  ( 2 5 v P O ) t C C R R ( $ O )  
D I M E N S I O N  N C P ( 2  ? 2 5 )  
C Q M 3 O N  ~:Pl.h L L O Q  1 I L K  
C O E M O q  L I S T ( 2 3 0  nO) 
n l n E t + s l n q  x ( 4 : o f  , Y ( ~ o o )  
C R L L  P L D T ( I . S ? I . k * - ? )  
K F U D  C O k ' T H O L  f h F O R H A T I O N  
K F A D ( f  ? C ) K l ! K r N P i h v K h T T M A N Y G P * J A B S ,  I S T A Q ~ F A C T O ~ T ~ ~ ~ ~ ~ ~ ( ~ ) v ~ = I  
F O H M A T ( ~ ~ . I ? ~ T Z * I Z ~ I J ~ I ~ ~ F ~ . G T I ~ A ~ )  
lrbAtiS=JA£!S 
k Q I T E ( 3  I l ) c ( I S I T E ( I )  I f 1  1 4 1  F O H Y A T ( T H ~ ,  H S I T  t , 1 4 i 4 * / / 1 )  
R E A D  I b  G R O U P  h A k E S  
D O  13  1 -1  M A k Y G P  
R E A D ( I ~ ~ ~ ~  ( Y G P ( J * I ) r  J - 1 . 2  ) 
I F ( Y A N Y G P . E R . 2 4 )  G O  T O  1 5  
R F A D C ~ , ? ~ )  ( N G P ( J T 2 S ) *  J - f  ~2 ) 
F O R * A T (  Z A O )  
R E A D  I N  C O R E  D A T A  
D O  1 2  I i - 3 A T C H = l  ,luiJfS 
YNF'LN=NFtN-2G 
M N P L h = h F P L N + ?  
H E / I D ( 1 * 2 3 ) ( L l S T ( f  p l Y P T C H > * I = I t M M P L h )  
F O t ? q A T ( ? Q I 3 )  
F i F U D ( l t G 9 9 )  ( L I S T ( I r 1 3 A T C H )  t f = ' N P L h J Z C ' P L N )  r L E V ( I ~ A T C H ) * N E V ( I . 8 A T C H )  
F 3 h Y A T ( 2 O I 3 . ? X , A j r I 5 . 3 X )  

JUFIP 
KOUN 

X r 2 I t t F  
(NGP CJ 
H T H E  F 

R C E Y T A G E  C  

OR N E X T  C A  
*KOUNTl r. J 
O t L O U I P l G  = 



Program PLOTABS ( C o n t  . ) 
60 T O  ( 5 6 , 1 0 3 ) ,  JUMP 

5 6  00 5 5  l N I T  = l , h U f i  
D O  5 5  2 T = 1 , 2 4  

5 5  P E R C ( I T * I N I T )  = u . 6  
D O  4 3  K P = l  , * h Y Y G P  
CALL U T L Y  (NPLV 1 
D O  6 0  K = l , Q l ! T  
Do 6 5  t='I S I L K  

- 

a o  4 3  K P = Y A N Y G P + L ~  
DO 4 3  K ' l r 2  

4 3  ~ G P ( K ~ K P )  = ~ G P ( K , L S )  
Y A N Y G P  = YAQYGP - 1 

6 C 3  IWARY = 1 
J M A h Y  = 6 

C P R l N T  G U T  P E B C t N T A h E  T A E L E S  
33 k R I T E ( 3 , t l O )  ( ( Y I I P ( J , I > ,  J = l  ,? 1 I = I M A N Y , J ~ A Y Y )  

1 1 0  F D R Y A T ( 1 H l  , ' ( / I  r ' ~ ~ I ~ ~ ~ ~ ~ ~ T ~ ~ 9 b ~ 2 ~ 6 t 7 ~ )  $1)  
w k I T E ( 3  1 1 1 )  

1 1 1  F O R H A T ~ T X  1 2 4 ( 1 ~ : = ) 1 )  
u o  1 1 5  L O ~ = ~ , Y U Y  

1 1 5  ~ R l T E ( 3 ~ 1 1 2 )  L E V C L O T )  , M E V ( L 3 T )  ( P F K C ( N T L O T > ,  Y = I " A N Y T J ~ 9 N Y )  
1 1 2  F O R ~ A T ( ~ X , A ~ ~ ~ X , ~ S ~ ~ ( Z X ~ F ~ C ~ Z T ~ X ~ I )  

IF(JAPS.EQ,C) E O  T O  9 0 3  
c RFhD I N  C O k P E C T I u h r  FACTORS & C O R R E C T  D P T 9  

H Y A D ( l . ' O O )  ( C o R ~ ( I ) + I = ~ T h u F " c )  
E I ! O  F O k M A T (  F 1 C m 7 )  



P r o g r a m  PLOTABS (Con t . ) 
D o  9 0 1  J = 1  , N U Y  
B o  9 0 1  I=I,NANYEP 
P E R C ( I , J I = P F R C ~ I , J ) * C ~ R R ( J )  

d f f l T F ( 3 , h G Z )  
F n 6 ' Q A T ( / / / , ? X C A d b O L L I T E  CGUNT F I G U R E S Z , / / / )  
JA;S=n 
G O  TO bCS 
SFT UP FERC F O R  L I ~ E A R  SCALE 4BSOLUTE COUKtTS 
N F = l O  

S I T  CJP-F)LOTI 'ER INSTRUCTIOY F I L ~  
C O  1 = 2 , N A N Y G P  

AL&TH=FLOAT f L N T H *  3 . 4 )  
CALL P L O T ( O * G  C ) . ~ f 3 )  
C A L L  P L O T ( - Q . ~ , Q . U , - ~ )  



P r o g r a m  PLOTABS (Cont . ) 

- 

C = A - 3 . 2 7  
C4LL ? Y ' B O L ( v ! t "  J . l ? r 1 3 t ? L . c c 1 )  - - - - - -- - - - -- - -- - - - - - - - -  

C t L L  h U ~ 5 C i :  ( - .  . t ' ? , C ,  3 . 2 7 * 3 , 9 2 .  J c - 7 )  
A = A + ; , *  

972 C O ' u T I Y U E  
C S L L  F L " T ( : . ~ , ; . , , ~ )  
C $ L L  P i C T ( Y . 2 , $ L b ~ T r i r ? )  
C A L L  P L C T ( 2 . C . 3  . J ? < )  

c n L L  S Y ~ C O L ( - ~ . ~ : , ~ . C ~ . O , I L , : . ~ P ( ~ , I ) , I ~ ~ . O , I Z )  
C P L L  p L C T ( 5 . 2 ~ 2 .  -,-I: --- -_ - - - ---- - -- 

C N L  P L ( T ( ~ . ~ ~ ~ L  k T h  ,) 
C ~ L L  P L G T (  3 . ~ 1 ,  , . . ~ ~ 3 f  
C A L L  L I b ' E ( X P Y I > C l l t O l ~ )  
C A L L  f ' L C T ( ? . O B , . d r ~ )  
C A L L  OLC,T( ~ . C , A L ~ \ T t i + ~ . C , - 2 )  

Y"3 C".TIk.'UF 
6 7  TO 2 <  

ZC CGCL P L ~ T ( ~ . J , ~ ~ . ~ ~ Y ~ F I  -- __-- 
C G 2 O U P I X C  S U r k O L T I K % L  

S U 2 P O U T  I h E  U T L Y  ( L P L h )  
D l  f N t 1 O N  L O T l ( l d ) ,  1 4 ( 1 G ) ,  L E T Z ( 1 C )  
CPPM3V Y P L ' 4 ( 2 ? c ) B I L K  
k " d T  = 1 

26 L ! A D ( l t l )  ( L O T I ( I ) ,  IP(I), L O T Z ( 1 )  , l = 1 , l c ' )  
I F ~ H * A T ( ? O ( I ' ~ I ? * ~ ~ , I X ) )  

11 = 1 . - - - -- - - - - -- - - -- - -- - - -- - - - - pp -. - -- - - - 
7 1 I F ( L O T ~ ( I I ) )  3,"rS 

4 IF(IA(II).EC.?) u~ T O  5 
* p L " I  ( Y I I I ' T )  = L O T  I ( I 1 )  
K Y U T  = K C U T  + 1 
K P L N ( K ~ J I J T )  = L O T :  (11) 
K V U T  = : b U T  + 1 
Go T 3  r; 
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