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ABSTRACT
APL/360 programs for the development and analyses of 1ife

tables for the Swaine jack pine sawfly, Neodiprion ewainei Middleton,
are described. Written in conversational mode, the programs provide
options for printout of basic data summaries, number of 1iving insects
per square metre by age intervals, age-specific 1ife tables, loge
survival rates and Varley and Gradwell "k" factor analyses. The data
are stored as global variables in the APL system if further operations

are desired.

RESUME
Nous décrivons ici une série de progranmes APL/360 pour le

développement et 1'analyse des tables de survie de Ta tenthréde de
Swaine, Neodiprion swainei Middleton. Ecrits en mode conversationnel,
ces programmes fournissent des options pour 1'impression des données
de base, le nombre d'insectes vivants par mé&tre carré en rapport avec
les divers dges de 1'insecte, les tables de survie relatives & 1'age
de 1'insecte, les logarithmes naturels des taux de survivance, ainsi
que les analyses "k" de Varley et Gradwell. Les données sont mises en
mémoire comme variables globales dans le systéme APL si d'autres des

opérations ultérieures sont désirées.






INTRODUCTION

The APL/360 programs (Gilman and Rose, 1970) described herein

were developed for the construction and analysis of 1ife tables for

the Swaine jack pine sawfly, Neodiprion swainei Middleton as part of

an information retrieval system for this insect. They consist of a

main program, VARLEYMIX, within which are a number of sub-programs

performing the operations described below. The results of a number

of the programs are stored as global variables in the APL system.

Details for the construction and analysis of 1ife tables upon which

these programs are based, are found in Southwood (1966).

Sub-Program

Name

PARAM

LIVING

TABLE

Operations

Performed

Prints basic population
data from which the

1ife tables are const-
ructed, with headings
Prints the number of
1iving insects per sq.
metre for 9 sawfly age
intervals, with headings
Prints age-specific life
tables for 9 sawfly age

intervals, with headings

Stored as Global Global
Variable in APL Variable
System? Name
No
Yes MOOSE
No



Sub-Program

Name

SURV

VARLEBYLOG

VARLEY

EGGTREND

The programs are written in conversational mode.

Operations Stored as Global
Performed Variable in APL
System?
Prints logarithmic Yes

transformations of the

survival rates for 9

sawfly age intervals,

with headings

Prints logarithmic Yes
transformations of the

number of Tiving in-

sects per sq. metre,

with headings

Prints Varley and Yes
Gradwell k-factors,

with headings

Prints logarithmic Yes
transformations of the

number of living insects

per sq. metre in year

N vs. the number in year

N + 1, with headings

Global

Variable

Name

LOGSUR

SPOCK

GRADWELL

POP

By entering YES

or NO in answer to the questions posed, the operator has the following

options:



(a) Using the main program VARLEYMIX, or any-
one of the sub programs listed above
(b) Obtaining a printout of the results
(c) Obtaining an exit from the main program
The basic population data on which the 1life tables and analyses
are based are stored as global variables in the APL system under the
names listed below. Further details on the location of the study areas

are found in McLeod (1973).

Variable Study Area No. of Years of

Name Number Information
BAUDE 7 3 (1970-1972)
C’A(I)US 5 17 (1956-1972)
CHEV 6 7 (1966-1972)
IR0Q 3 4 (1962-1965)
MCL 1 9 (1964-1972)
ORISK 2 9 (1964-1972)
RIVMAR 4 11 (1962-1972)

[f any one of the above variable names is entered, no knowledge
of APL operations is required for the operation of the programs,
since they are in conversational mode. However, if entry of other
combinations of years and study areas is desired, the reader is referred
to Gilman and Rose (op. cit.) for elementary matrix operations with
the APL functions take, (4), drop (+), index (L 1), catenate (,),

index generator (1), and semicolon (3) as used in indexing.



The number of plot years of basic information which may be used
in a single program pass varies according to the program used, as

outlined below:

Program No. of Plot-Years of Information
Name Handled in Single Program Pass
VARLEYMIX 20

PARAM 69

LIVING 69

TABLE 68

SURV 68

VARLEYLOG 32

VARLEY 32

EGGTREND 32



DESCRIPTIONS NF PROGRAMS
1. Main Program VARLEYMIX

Calls the sub programs PARAM, LIVING, TABLE, SURV, VARLEYLOG,
VARLEY, and EGGTREND. Options are provided for printing results and
exiting from program at 3 Tocations. The results are stored as global
variables in the APL system if further analyses are required. The
program operates in matrix mode (greater than 1 plot-year of basic
data) or vector mode (1 plot-year of basic data). If the program
is in vector mode, fhe sub program EGGTREND is bypassed. The numbers
beside the boxes in the flow charts for this and the following proarams

refer to locations within the programs.



Main Program VARLEYMIX (Cont'd)

Flow Chart

CALL |
PARAM

CALL 2 oo T T T T T T
LIVING '
I YES 1l
|
3 |
FURTHER NO ! wo
ANALY SIS | . 12
|
catr /9 l
TABLE |
|
|
|
|
|
I COMMENTS
NO HOW TO

USE STORED

2

YES

]
I
|
CALL g |
ARLEY LOG |
|

10
cALlL |
VARLEY |
|




Main Program VARLEYMIX (Cont'd)

The Program

ri1]
ra21
ral

rul
rs]
el
(71
(8]
[9]
101

[11]
(121

(131
f1y]
[15]
rie1]

(171
ri1s1
191
201
(211
221
r23j
247
r2s51]
r2e1l
(271
resi

V VARLEYMIX;REP

PARAM

LIVING

+(LIGX1A/'NO'5REP+M),0pD+'FURTHER ANALYSES WITH THESE DA
TA ?¢

22pll

TABLE

SURV

+(L16x1A/'N0'cREP+M),0pD+'FURTHER ANALYSES WITH THESE DA
T4 7! .

2 2 p'

VARLEYLOG

VARLEY

+(((ppZ2)[11)=1)/L16

+(L16X1A/'N0'5REP*N),0pD+'FURTHER ANALYSES WITH THESFE DA
rA 7!

2 2 p'

FEGGTREND
L16: 5 2 p' !

'‘TF FURTHER OPERATIONS WITH YOUR DATA ARE DESIRED, THEY
ARE STORED :!

L ]

' DATA GLOBAL VARIABLE'
' NO. OF LIVING®

' INSECTS/SQ .M. MOOSE'

! LOGE(10%5(N+1))!

' INSECTS/SQ .M. SPOCK

' X FACTORS GRADWELL
J LOGE(10%5(N+1))!

' SURVIVAL RATES LOGSUR'

' LOGE(10*5(N+1))"

. EGG POP. TRENDS POP!

'

STORAGE VALID FOR ONE PROGRAM PASS ONLY'



Sub Program PARAM

This program prints basic population data with headings. It
utilises the sub-sub program METRCON. The basic data are obtained

from Fortran IV printouts of data summaries. A manual of Fortran IV

programs is in preparation.



Sub Program PARAM (Coiit’d)

Flow Chart
PARAM
CALL
DATAMOW

ENTER 2

THE

DATA
_ I
EXPLAIN 3

CONVERSA-

DIMENSION ]6
Q x
(VECTOR)
] . |
I I

L/

20

, NO

DIMENSION | 2/
Qx

(VECT OR)

28
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Sub Program PARAM (Cont'd)

Flow Chart




Sub Program PARAM (Cont'd)

The Program

F1y

(15"
[16]

v

ra171,

{181
[19]

[20!
(21!
f221

[231
[2u]
[25;

(26
(2717
[281
[29]
[301
(31
[32]

\

PARAM QX ; REP

DATAROW

Z+]

'THE PROGRAM IS IN CONVERSATIONAL MCDE: ANSWEEK YES QR NO
TO THE QUESTIONS POSED!

METRCON
22(.'"'
+(L1X1A/'N0'5REP+M),0pﬂ+'COPY BASIC POPULATION DATA 2
52pll
'BASIC POPULATION DATA
?201'
'PLOT YEAR TREES EGG EGGS NATCHED MATURE EON
YMPHS COCOONS COCOONS!
! PER CLUSTERS PER EGGS PEE LARVAE
PER PER PER?
! 5Q.M. PER TREE CLUSTER CLUJ>TER PEQV S

QUARE  SQUARE  SQUARR!
)

METRE MHETRE METRE"

! YEAR N YEAR N YREAR ¥ YEAR N  YEAR N Y
EAR N YEAR N YEAR N

> ((ppZ)[11)=2)/Luy

€X+ 1 10 pZ' 1107
'I2,I7,F8.5.F9.2,F8.3,F9.2,F8.2,F9.2.2F8.2' AFMT QX

+1.52
Lug:'I?,I7,F8.5,F9.2,F8.3,F0.2.F8.2,F9.2,?F8.2' LEMT Z1 5h
10

L52:10
5 9 pv 1
'"PLOT YEAR POTENTIAIL ACTUAT SEFX TGO TREES!
' FECUNDITY FECUNDITY RATIC CLUSTYR” PER?
' PER TRFEFR S50.M.°
J YEAR N+1 YEAR N YEAR N+1 YEAR N+1!

*(((pp2)F11)=2)/L50O

X« 1 7 pZ211,2,10411517
'I2,I7,2F10.2,F7.3,F9.2,F10.5' AFMT QX
+L53

L50:'I2,I7,2F10.2,F7.3,F9.2,F10.5' AFMT Z. 31,2.10%115
Ll: 5 2 pt 1
I'S3: 5 2 pt 1t
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3. Sub Program LIVING

Calculates the number of 1iving insects per sq. metre for 9

sawfly age intervals. It utilises the sub programs TWIST, LIVCAL,

and TABFORM. The results are stored in the APL system under the

global variable name MOOSE .



13
Sub Progrem L.IVING (Cont'd)

Flow Chart

CALL
LIVCAL
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Sub Program LIVING (Cont'd)

The Program

V LIVING;REP
(1] +(L2x1A/'NO'eREP+MM) ,0p[1«*'IS THE PROGRAM IN USE ENTITLED
LIVING?'
(21 TWIST
31 L2: 5 2 p* !
Cul LIVCAL
[51 +(L3x\A/'NO'eREP+MM),0p[l«'COPY NO. OF LIVING INSECTS PER

SQ. M.2?2?
[6) 52 pt" !
£71 '*NO. OF LIVING INSECTS PER 5Q. M.!

(81 TABFORM
{917 '2I6,9F10.5' AFMT MOOSE
[101 L3: 65 2 p' !

v
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4. Sub Program TABLE

Prints age specific 1ife tables for 9 age intervals of the

sawfly. It utilises the sub-sub programs TWIST, TABVEC, and TABMAT.
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sub Program TRBLE (Cont'd)

Flow Chart

TABLE

SPECIFY 10
N = STUDY AREA
O =YEAR |IN

VECTOR MODE

|

|

|

|

: 12
| GO 10

| L 28

|

' 13
1 —

|

|

SPECIFY 13
N=STUDY ARFA
O=YEAR IN

MATRIX MODE

L TN 15

TITLE 15
STUDY AREA
YEAR

HEADING
LIFE TABLE
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Sub Program TABLE (Cont 'el)

Flow Chart
) |
SPECIFY 30
9TH ROW
ZONC
|
HEADING 32

PRINT
ZONC

SPECIFY

M
FN

DIMENSION
ZONC

-

SPECIFY

ZONC 70 8TH
ROW

24

25

26

21

28




Sub Program TABLE (Cont'd)

The Program

ri'!

[2)
[s’
[ul
(51
[61
[71
[8]
[9!
r1o
117
(121
[131
[dud
(157
(16
[17
18l
[19 ]
[20]
{21!
(221
(237
f2u1
[25
[26"
(271

[281
[29]
{301

(311
(321

(337
[3u]

[35]
[36]
[37]
(381
[39
ruc
Cual
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v TABLE;A;B;C;D;E;F;G;H;I;J;K;L;H;N;O;S;FN;REP
>(L10X1A/ N0 eREP«™) , 001« ' TS THE PROGRAM IN USE ENTITLED

TABLE??
TWIST
L10: 5 2 p' !
I+1

([ 19%1A/"NO"'eREP+M) ,0p[1«"'COPY LIFF TABLES?'

5 2 ' !
I17:'i,IFE TABLE'
IR}
> ((ppZ)[11)=2)/T2u
<zl 1!
0«71 2]
+1,25
Lou:N«Z[ IT31]
0«27 I:21
L25:YSTUDY AREA :';N
' YEAR :';0
+(((pp2)[11)=2)/L26
TABVEC
*2L27
L26:10
TABMAT

L27:M« 0 1 6 8 9 10 11 12 13

FN<C,D.E,F,G,H,J,K,L

S<+1
ZONC+ 9 6 pO
L18:»10

ZONCIS:31«(MTST) ,(FNLST),((=-FNIS+1 ) +(FNIS 1)), (( (-FNIL.S+1
1Y+ (FN[S1) )+ (FN[S1))x100),((FNIS+11):(FN[ST1)),(@(({FN' S+

11)$(FN[S]))*x10000))

S<S5+1
+>(5<8)/L18

ZONC[Q;1+(MF91).(L),((-L)+(C)),((((—L)+(C))%(C))X100).(L

:C),(®((L:C)*x10000))

22011
' AGF NUMBER
LOGE(10E5) X"
! LIVING
SURVIVAL'
! PER
RATE!
' 5Q. METRE

NUMBER PERCENT
DYING MORTALITY
PER

S5Q. METRE'

‘T4, X3,F9.4,X3,F9.4,X4,F8.2,Xu,F8.5,X4,F8.6"'

+(((pp2)ra1l1)=1)/L28
I«I+1

520||

+>(I<pZl 311)/L17
L28:10

[u42] L19:10

v

SURVIVAL

RATFE

AFMT ZONC
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5; gub Program SURY

Calculates Toge (10° x N) where ¥ = the survival rate, for 9
sawfly age intervals. The factor 10® is to eliminate negative
Togarithms. It utilises the sub-sub programs TWIST, TABVEC, TRANS,
TABMAT and TABFORM. The results are stored under the global variable
name LOGSUR.



Sub Progran SURV (Cont'd)

Flow Chart

( SURV )

IS 1
PROGRAM NO

< ENTITLED
YYES

2

20

2
NO

cAlLlL b
TABVEC

CALL b
TRANS

-t

DIMENSION A
SPECIFICATION -
LOGSUR - IN
VECTOR mMmODE

——— e e = e e =

DIMENSION 9
LOGSUR
MATRIX MODE
I
10
1= 1
g 11
carr /1
TABMAT
CALL 12
TRANS
SPECIFY 13
LOGSUR
MATRIX MQDE
1
14




Sub Pregram SURV (Cont'd)

Flow Chart

21

coPY
LOGSUR

] ?

LOGSUR

\ catr /7 20
TABFOR

17

PRINT 21
LOGSUR

22
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Sub Program SURV (Cont'd)

The Program

v SURV;A;B;C:D;E;F;G;H;I;J;K;L;P;REP
[1] +(L11%x1A/'NO'eREP+M) ,0p[1«* IS THE PROGRAM IN (SE ENTITLED
SURV 2!
[21 TWIST
(31 L11: 5 2 p' !
L] +>(((pp2)[11)=2)/L29
{51 TABVEC
(5] TRANS
£71 LOGSUR+ 1 11 pf2'1 21),(P)
[81 +>130
o9, L29:LOGSUR<(((pZ)[11),12)p0
(107 I+1
[4i11' L13:TABMAT
121 TRANS
13! LOGSURI\ T3;1«(ZLI; 1 21),(P)
[1u] I<«I+1
[151 =+(I<pZ!3171)/L13
[161 L30:10 }
171 >(L12%x 1A/ "NNYeREP«M) 0011« COPY LOGE(410EL{N+1)» SURVIVAL
RATES ?°
1 5 2pt" !
1 'LORE(L0ES(N+1)) SURVIVAL RATES '
! TABFORM
] '2I6,3F10.6' AFMT LOGSUR
1 L12: 5 2 p' !
v

[18
(19
{20
(21
[22
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6. Sub Program VARLEYLOG

Calculates the Togarithmic transformations of Toge (10° x
(¥ + 1)) where ¥ = the number of living insects per sq. metre.
The factor 105 is to eliminate negative logarithms and ¥ + 1 is an
adjustment for the logarithms of zero entries. It utilises the
sub programs TWIST, LIVCAL, LOGCAL, and TABFORM. The results are

stored under the global variable name SPOCK.
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Sul Program VARLEYLOG (Cont'd)

Flow Chart

(VA

o=
| 10
CALL
' TABFOR
PRé%RA 1 !
N
< ENTITLED 2 ‘ S
VARLEYL | PRINT 1
?
Z ' SPOCK
2 |
CALL
TWIST | 12
|
3 |
. |
|
CALL 4 |
LIVCAL
A )

SPECIFIED BY
MOOSE

|




25

Sub Program VARLEYLOG (Cont'd)

The Program

V VARLEYLOG3A3;B;D3}REP
+(L8%1A/'NO'eREP+M),00[l«'IS THE PROGRAM IN USE ENTITLED
VARLEYLOG ?'
RISy
L5s 5 2 pt !
LIVCAL
A+MOOSE
LOGCAL
+(L6X\A/'NO'eREP+M) ,0p0«"'COPY LOGE(10,000(N+1)Y NO. OF I
NSECTS PER S5Q: M. ?!
520"
'LOGE(10*5(N+1)) NO. OF LIVING INSECTS PER SQ. M.'
i TPABFORM
1 '2r6,9F10.6' AFMT SPOCK
1 L6s 5 2 pt !

Py

Irreror [ an e X San N o | ™
~N O E BN
—_ At -

il el o Bl ]
N2 O _J
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7. Sub Program VARLEY

Calculates Varley and Gradwell k-factors. It utilises the
sub-sub programs TWIST, LIVCAL, KCAL and TABFORM. The results are

stored under the global variable name GRADWELL.
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Sub Program VARLEY (Cont'd)

Flow Chart

VARLEY

1 T T T T T
NO ! ! 10
' CALL
; T ABFORM
2
CALL |
T WIST -
| PRINT L
' GRADWELL
|
T 3 I

CALL 4
LIVCAL

HEADING 9
TITLE |
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Sub Program VARLEY (Cont'd)

The Program

-

[11

[on N ua Esnlisnianian N e Eaed
LD OO CEWR

[10]1
(11}
(121
\

VARLEY;A;B;D;I;G;L;REP

*(L7X1A/'NO'eREP+H),OpD+'IS THE PROGRAM IN USE ENTITLEL

VARLEY 7!

P'WIST
L7: 5 2 o' !

LIVCAL

A«MOOSE

KCAL
+(L9xlA/'N0'eREP+N),Opﬂ+'COPY vigvy FACTORS 7!
52 p' !

"VARLEY AND GRADWELL K FACTORS'
TABFORM

'2I6,9F10.6"' AFMT GRADWELL
L9: 5 2 o' !
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8. Sub Program EGGTREND

Computes an ¥ x 2 matrix where the rows (¥) = the number of
plot-years and the columns are the logarithmic transformations (as
in the sub program VARLEYLOG) of the number of sawfly eggs per sq.
metre in year N vs. the number in year ¥ + 1. It utilises the
sub-sub programs TWIST and LIVCAL. The results are stored under

the global variable name POP.



Sub Program EGGTREND (Cont ')

I'lew O art

MOM

< ENTITLED
‘~FGGTR!N
vzs
2
CALL
TWIST
()
CALL 4
LIVCAL
SPECIFY 5
A,C AND Q
|
1 8
DIMENSION
POP
wow
MOM
|
CALCULATE n
NO. OF
LIVING INSECTS
PER SQ. M.
I
SPECIFY 13
WOoWw

o . rem o w— e

30

Dv E! F’ Hl
ELEMENTS OF

POP |

SPECIFY
POP

el

,,//’Z:f:;
POP

TITLE l 22
HEADING
PRINT
POP
30
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Sub Program EGGTREND (Cont'd)

The Program

(11

[291
[3017

v EGGTREND;A;B;C;Q;R;REP;D;H;E;F;MOM;WOW
>(LIU4X\A/ ' YO eREP+M) ,0p(1«' TS THE PROGRAM IN USE ENTITILED

v

EGGTREND 2!

TWIST
Liy: 5 2 ot

LIVCAL

A<«MOOSE

C+«Al; 3 u]

Q«Al ;3]
POP+(((pA)[17),4)p0
WOW«(((pA)Y[11),2)p0
MOM«(((pA)[11),1)p0
B+<(®((Cx10000)+1))
R«(®((Qx10000)+1))
WOW+B

MOM<«R

DAl 3137
H«((pD)-1)4D
E«((pWOW)-1) tWOW
F«1¥MOM

POP<H,E. F
+(L15X1A/"NO e REP+[]
ATION TRENDS 21"

5 2 pt' !

),0pl1«'CcOPY LOGE(10%x5(N+11) EGG POPUL

'"LOGE(10*5(N+1)) EGG POPULATION TRENDS?

3 2 pt 1t

‘PLOT YFAR
'IH,Xlo,IU,Xlo,lFlo
L15: 5 2 pt'

LOG(N+1) NO.
EGGS PER 85Q.

X 10,000

YEAR ¥
-6,X4,1F10.6"' AFMT POP

or
M.

YEAR N+1'



32

9. Sub-tub Progran DATAHOW

Lists for the equivalent study area number, the variable names

for the basic population matrices.



Sub~-Sub Program DATAHOW (Cont'd)

Flow Chart

33
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Sub-Sub Program DATAHOW (Cont'd)

The Prograom

v DATAHOW
[1l 'ENTER BELOW THE APPROPRIATE BASIC POPULATION DATA :'!

2] 2 2 p' !

(3] ' VARIABLE STUDY!
) ' AREA'
[5" ' NAME NUMBER®
[5] ' v;17pv_v

[71 ' MCL 1!
£81 ' ORISK 2!
[97 ' IR0Q 3"
rio; ' RIVMAR y!
R CAOUS 5"
{121 CHEV 6"
[a31 ! BAUDE 71
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10, Sub~Sub Progran METRCON

Calculates the metric conversions for the basic population data
which are in English units. It is used in the sub program PARAM,

and in the sub-sub program TWIST.
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Sub-Sub Program METRCON (Cont'd)

Flow Chart

CALCULATE

METRIC € ON-
VERSION IN
VECTOR MODE

carcuLate |2
METRIC CON-
VERSION IN
MATRIX MOD
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Sub--8ub Program METRCON (Cont'd)

The: Program

Y METRCON
1 *(((poZ)Eij)-Z}/Lzo

| 203 15]e2[3 15741048, R5L88

1 ZE7+1101+Zf'l+110‘140.092903%000000001

] +[21 '

1 L2037y 3 18 1«20y 3 15744048 .85458

1 2l 374110 I*Z[;Ntio I40.0929030'4000000001
T L2130
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11. Sub-Sub Program TWIST

Explains how to enter the basic population data, provides a
space for the entry, and calculates the metric conversions. It
utilises the sub-sub programs DATAHOW and METRCON and is used in
the sub program LIVING, TABLE, SURV, VARLEYLOG, VARLEY and EGGTREND.
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Sub-Sut: Program TWIST (Cont'd)

Flow Chart

1
ENTER 2
THE
DATA
|
CALL 3
METRCON
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Sub-Sub Program TWIST (Cont'd)

The Program

v TW1sT
(11 DATAHOW
(21  Z+(]

(31 METRCON
v
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12, Sub-Sub Progmam |.IVCAL

Calculates the number of Tiving insects per sq. metre and is
used 1n the sub programs LIVING, VARLEYLOG, and VARLEY. An expla-
nation of the calculations follows:

Loocal Variable

in Program Explanation
A Trees per sq. metre (YEAR N) x egg clusters per tree
(YEAR N)
B Trees per sq. metre (YEAR N + 1) < egg c1usters per

tree (YEAR W + 1)
c Eggs per sq. metre = 4 x eggs per cluster (Yzdr m)
D Hatched eggs per $q. metre = 4 x hatched eggs per
$q. metre (YEAR N)
E Mature larvae per sq. metre = 4 x mature larvae per

cluster (YZAR )

F Eonymphs per sq. metre (YmAR )

¢ Cocoons per sq. metre (fall) (vmar n)

H Cocoons per sq. metre (spring) (¥EAR n)

J Number of surviving sawfly adults = 2 + sex ratio
(YEAR W)

K Number of surviving sawfly females par sq.m. (y&dn §) =
5

i/ Adjustment for fecundity = B % actual fecundity (youn

N+ 1) + potential fecundity



Gub-Sub Program LIVCAL (Cont'd)

Flow Chart

LIVCAL

> (:::) 13

caLcutats |13

NO. OF LIVING
INSECTS/8Q. M.

calcuLats |2 MATRIX MODE
NO. OF LIVING v
INSECTS/8Q. M. SPECIEY 25
VECTO!IMOD! s B
pimensionN |3 (MATRIX)
MOOSE |
(VECTOR) 26
™Y

DIMENSION
Mmoosi
(MATRIX)

|

12
=1
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Sub-Sub Program LIVCAL (Cont'd)

The Proguam

V LIVCAL A sB3CL B 1D Gl T3 o ks s Ly FN
11 +(((pp7)l1l)r2)/L29
(2! A<Z1 3 1x2| 4|
(3] B«Z[151x2[ 1y |
[u] C+«AxZ| 5]
rs1 D«AxZ[6 ]
L& E«AxZ2[ 71
(7] F«B3:27 13|
(81 G+2[121xBs27 11
L97 MOOSE+« 1 11 p271 21,C,D,E,218 9 i01,F,B.C
(101 sr23
[11] L22:M003E+(((pZ)[1'),11)00
(127 I+1

(13] Lu:pez| 7. 331xZ[ I3y
L1u]  Bez|TI; 15IxZ[T 14 !
[151 C+A¥?If 51

[16 | D«Axflr 6 |

[171] E+Ax2{r;7|

(181 Pezlr;81

(191 G«zlr;9]

[20] mezl15101

(217 J«B:ziT313

(2271 k«B

(221 rLezir; 121xB+ZI'Tr3111
L245 FN<c,D,E, F,c,H, J K,L
(251 Moog FII ]«7!1 1 21 FN

[26] T+T+q
(27 *(Isp?l31i)/Ly
281 £23:10
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19 Sub-sub Program TABFORM

Prints the headings for the 9 sawfly age intervals. It is used

in the sub programs LIVING, SURY, VARLEYLOG and VARLEY.



Sub=8 1 Teogvam TARTOPM (Cont 'd)

'low Chart

QAIFORM

(START

suUB
HEADINGS




Sub~Sub Program TABFORM (Cont'd)

The Progrom

46

VY TABFORM
1) 2 2pt !
[21] ! AGE INTETYV
AL!
£an ' 0 1 6 8
9 10 11 12 13!
ful 106p'-!
(R 't PLOT YEAR EGGS HATCHED MATURE EONYMEPS
0COONS COCOONS ADULYS FEMALES ADJUSTMENT!
(61 ' EGGS LARVAE
‘ FALL SPRING FOR FECUNDITY!
71 !

(GENERATION)'
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14, Sub-Sup FProgram TABMAT

Calculates the number of 1iving insects per sq. metre for 9
sawfly age intervals in matrix mode.

LIVING and SURV.

It is used in sub programs



48

ub-Sub Progran TABMAT (Cont'd)

FLow Chael

TABMAT

CACULATE IN
MATRIX
MODE NO
or LIVING
INSECTS
PER SQ. M
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Sub~Sul: Program TABMAT (Cont'd)

The Program

v

e
£ W r

FEe 2030,
o . L

3

TABMAT

A«Zl T3 1%8 ey
el  T3151%40 T34y
CAx2 ;5]
DeAxZII6 |
Bedx2l 1371

2| Iy
Gedlr:9

B2l r:i10]
JeBYSIri189

KB

L+Z'Igi?|x8:2lf:11l
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15. Sub=Sub Program TABVEC

The calculations are {dentical to TABMAT except that they are in

vector mode. Used in sub programs LIVING and SURV.



St ~5ul Progrem TARVEC (Ccai'A)

( TABVEC

[catcuLarte in] i

VECTOR MODE
NO. OF
LIVING INSECTS

PER SQ. M.

o Chapd
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Sub-Sub Progran TABVEC (Cont'd)

The Program

v TARVEC
rai A«ZT 3 1714 |
Al B+71151x21 14
(3l C+Ax215]
(ul D«AxZ| 6 |
[51 F+«Ax21 7]
(6l F<Z1 81
[71 G«21 91
(81 H«27 101
(g J+«B+21 13|
{107 K<B
r11? <2l 121xB+21 111

<1
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16, Sub-Sub Program TRANS

Calculates the natural logarithm of the survival rates for each
of 9 sawfly age intervals. The survival rates are multiplied by 105
to eliminate negative logarithms. It is used twice in the sub

program TABLE.
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Sul-Sub Program TRANS (Cent'd)

"low Chart

CALCULATE
LOG, (SURVIVAL
RATES x 10E5)
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Sub~8ub Program TRANS (Cont'd)

The Program

V TRANS

(1] P«(o((beﬁwxloooc)a,co((m4p>»19000)),(arrmeﬁ)wioOOO)1,(¢(
(G#P)niooco)3,(@1(3%6)%10000)‘,(-(rJ¢ﬂ)xioono)ﬁ.(nrrk%J)
¥10000)), (@((L¢K)X100001),(@(([:0)%1000n ) )
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17.  Sub-Sub Frogrcm LOGCAL

Calculates loge (10% x (¥ + 1)) where ¥ = the number of living
insects per sq. metre in matrix as well as in vector mode. It is

used in the sub program VARLEYLOG.



Sub-Sub Program LOGCAL (Cont'd) 57

Flow Chart

GOGCAI.

LCIAI.CU LATE B | 2
L

O Gg{10 E 5%(N +1))
0. OF LIVING

INSECTS/SQ.Mm.
VECTOR MODE

DIMENSION
SPOCK

1
CALCULATE ;
B IN :
MATRIX MODE

|
SPECIFY 7

SPOCK |
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Sub-Sub Program LOGCAL (Cont'd)

The Program

v LOGCAL
(1] +(((pp2)L11)=a2)/LB31
[21 Pe(o(Af13241111%10000)+1)
(31 SPOCK+ 4 11 pAl13\27,B
ful +[32
[57 L3115POCK«(((pA)[11),9)p0
(61 Be(@(Al4241111%x10000)+1)
(7] BPOCK«Al 3121,B
[81 L3210

v
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18. Sub-Sub Program KCAL

Calculates Varley and Gradwell k-factors in vector as well as in
matrix mode. The operation consists 1in subtract1ng Toge (¥ + 1) no,
of 1ving 1nsaects per sq. metre 1n age interval 4 + 1 from Toge (¥ + 1)
no. of 1iving insacts per sq. metre in age interval 4 for each sawfly
age interval, It is usad in the sub program VARLEY,
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fub-ub Progran KCAL (Cent'd)

Flow Chart

10

—> (L 8
SPECIFY
GRADWELL
MATRIX MODE
CALCULATE B I
LOG,(10E5%(N+1)
TRANSFORMATION =
OF A
I B
DIMENSION 3
1S
GRADWELL YES 1$NO. OF
VECTOR MODE J ROWS IN A

GO T0 4 ,.\ .

L34

CALCULATE B o)
IN
MATRIX MODE

1
DIMENSION 6
GRADWELL

|
I
|
|
|
|
|
|
l
{
|
SPECIFICATION |
|
|
|
]
|
|
|
|
|
|
|
|
|
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Sub-Sub Program KCAL (Cont'd)

The Program

Vv KCAL
1 +(((pp2)[11)=2)/L33
] B+«(®(AT152411171%10000)+1)
1 GRADWEL L« 111 o(AfialQW).(BT1]~Bl?5).!BLQJ-BV3!).(BVSJ-
B[“T),(Blu]-B[Bﬂ).(B[E]-B.61).(B'GJ-BF77).(B 71=-B"8'),(B
[81-BI91),(Bf1]1=-B9"
Cyl +L 34
[5) L33|B*(l(Ars2¢111]?100003+1)
[a] GRADWELL+( ((pAYL11),11)p0
(7]  Tei. e norm
(81 L8:GRADWELLT I31«(ALy121Y,(BII411=BIT321),(BIZ;21-BIL321)
s(BIT381=BIIyu1) (BI Iy 1=BII361),(B(I48 -5 F381),(B I8
-B[I;?]);(B|I§7lﬂBijB]),(B[I;SW-B“I;QI).(B!f;11=BFI;91)
(91  Iel+i
(101 (IgpAly11)/18
117 E3uii0
v
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A SPECIMEN PROGRAM

The printout of the main program VARLEYMIX in matrix mode is shown
on the following pages. Two plot-years, 1962 and 1963, from Study Area

4 have been selected for illustration.
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