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I. INTRODUEIION

The present paper is a seguel to "Cqtch-ef,f,ort Anal!6ie \\Eing
a microconpute! proglanrr lrhich \das published by the SEAPDEC Training
Departnent as the special Publication No.1 (TD,/sPl]) in l.tay 1983. In
t-he present pape!, the author introaluces anothe! prioglan for the
nicrocolputer ehich can be applietl to analyze the status of fish stocks
as well as its annual changes, using the total catch by various gears
and CPI,E of stanalalal gear. With thts program, several lnportalrt factors
of fishtng operation and pararneters of fish stock can be calculated and
tabulateal, and seven graphs are generated fo! quick and easy under-
standing of the situatlon lmaler study.

Itre tlteoletical backgrounal and the neaning of each paraneter,
such as the stock density/size inilexes, effective effort and effectivetress
of effort, etc., have atreaaly been expLained in the above-nentioneil
publication (,ED/sp/7| t and l,ill not be explaineat agaln here.

Ihe diffelence betsreen the ea!11e! programs (600-A and 600-8)
and the program 610 lntroiluced here, i6 that the forner ileal with each
gea! separrately r whereas the tatter handles the probfen of the totat
catch by various gears and the status of stocks not in relation to
individual gears, but in the aggregate.

2. MAITIEMATICAL FORMUI,AB

{ 1 )  T o t a l  c a t c h  ( i n  m e t r i c  t o n s )  . . . . . . . . .  C  =  t C i .
where, C, denotes catch in Area ?:. In the present case,
total catch alenotes the entl,re catch by varlous gears
(the sun of catches by aLl- q,earsl ,

(2) Total  ef fort  ( in days) , .  . .  . .  .  .  . .  . .  . .  .  X = DQ
w}rere, Xi denotes effort 1n Area i. Effort hele areans not
the effort actually eipenaled, but the estinated effort
obtaineal by uslng the fonnula EFFORT = CATcH/stanalaral CP('E
(by respective t\reas). h order to avold confusion of
tenns, the foffowing syrbols for effort have been used j-n
tables generated by conputer;

Xf . . . . . .  total  ef fort  of  respect ive gears ( in the ear. f ier
paper TDISP/I) .

X2 . . . . . .  ef fect ive effort  of  respect ive gears ( in
TD/SP/TI .
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x3 . . . . . .  ef fol t  of  staj talaral  gear by area ( in the
n ' o c a b +  n r h a ' l

x4 . ... . . totaf effort estinateal above-mentioned
fornulae (in the present Paper) .

. x5 . .. .. . effective effort of overaf gears using x4
( ih  th6  DrFcFht  nar ,e r ) .

(3) Sirple CPUE1

( cl) an computer-lJenerateo E.rD-Les.

_ (phi )  in  conputer-generateal  tables.

tc4l/Lxi

Q = {t( ci/tx 'Ai.} /t(4) stock alensitt, iDalex2
where Ai is the extent of atea i., A = tAi

(5) stock size iDdex N = L(ci/txi) 'Al

(6) Effect iveness of ef fort  t '= CPrjE/Q

( 7 )  E f f e c t i v e  e f f o r t  .  .  .  .  .  .  .  .  . .  .  . .  ,  . .  .  7  =  X ' t



-3 -

3. CIUPUAER PRO@Att ltd.610

3.1 OutlLne

Itra bicrocq)ute! u6ed h€!€ t€ c SnRP-1500 wLth acce6sorl,€e of,
8K RtU.{ l{oalule (CB-155, ald Prlnt/Cags€tt€ Interface (CE-f52).

lta progtran lln€ nuDber 10 (sae 3.6 Itogfd.lr,st @ paqe 20)
aliaplaye tjra tl,tle of the presett pdroElt'all olr the scl|eeD yLthin a fett
36condE. Llnes 20 to 40 sho{| tbe lnLtlal y€ar atd th6 Niber of l|€ala
of ilat8. The 6ize of 6ach atea (Ln 6qtra!€ kLlornet€rE) as ue1l aa tbe
catch Enal CPUE (lita ar6 91v€n Ln lilres 50 to 1OO. Ll.r6E 104 to l,to aa€
th€ atatdents which generate lrear ooludtts attach€d to labled 1 ard 2.
SL611dr.y, Itn6s L5O to 2aO colrtaLn 6tat€detrts shlch Dake IabI€ I, .nd
250 to 440 are tlDs6 fo! rable 2. Lftd ll.t|e nlde! 500, tl|e cqnrter
got!€aat€a s6ren gral,h6 ar 6boo ln 3.3 Drl,ntout dl Dag€ 12.

A sub-progra (sub-routine) $Lth cd[hrtatl,on6 ol naxirl'n vglug
of curvoa In graph8 and 9':.adq6tLonE ettaoh€d to Y-ax€a of grapbs occqlrL€E
llne nunibgta f!(n 510 to 1020. lhts Lnolud€6 a sub-sub-loutlne pfogr.n
frcd LOoO to 1020. dlte total ttrrnb€! of, bytes of th. progfrll is 4570.
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3.2 Key operatLon plocedure

sttsP KEYSTROKE DISPIJAY (Screen)

0 ON

I

qEF r CATCH-EFFoaA bv S!. CnE r

PEll SELECT (O - 3) - ?

Ef,lTR l{o. of l,EARst (6 - I0] -?_

3
lnitt.l YEIR - ?

t9?6 r|o. ot AIEA6 (5 - IOI - ?

5

Io. of, YEIR Cohuns -?

3 xr^2 ArtsA (r) - ?

7

63500

( Repeat)

tcr^2 ArcA (2) - ?_

( Repeat)
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Renarks

llake suie that the proDqrt chalacto! t'>" la on the acreent thls
Eean6 that the conputer ls reaaly for operatlon.

Be6p. rtre p!ogra!! tltle i6 alsplalled on. tlle screett for abput
fLv€ 6ecdtal6. lttre four snall bor(es fo! pen selectLon are illtlted
out oi paper. After tiat, t-tE cdq)uter requestg the requlleal pen
nuDbet.

If you select pen nuDber ?, p!e66 2 and key nalkeil EIITER
(I.8. : tJle ENITR key lnlst be pressed after every step Ln
op€rat1on. firi6 lnatructl.on w111 the:.efo:.e be oldtted flom no$
ott). Ii|e coqrute! asks nlnbe! of yeats ln you! data. Input it
by key8troke. lltre nude! of years Ehould be between s1x and ten.

Beop. the coeputer asks t-he lnitiaf year of ]roul data. If the
lnLtial year tE 19?6, tyf,e 1976,

B€ep. lhe coq)ute! ask6 tfre nunber of gtatlstical aleas, If the
DuS6r of areag is 6ix. preEs 6. Ihe nuDbe! of aleas ahouLd be
belareen 6h and ten.

BeeD. llbe conput€! agka the nunber of IEAR collsura,
1 etit 2 ). If you *ant to have thlee colunns, presF
oJ coluona d€D€tda on the layout of the tablea) ,

(ref. Tabled
3. (I!te nufiber

BeeD. tihe coq)uter aeks the area (ln equale klloneteta) of AREA I.
(^ Lndieates the exponent, so KM^2 @anE knz). If the Blze of AREA 1
ls 63,500 l!!r, tyf,€ 63500.

B€ep. llle coq)ute! relFest€ tlle sl,ze of ARnA 2. lrh€ same proceflule
Lo r€p€atett untl.l ARBA 6. After that, the cqpute! calculates tie
total alea and prLnts out nTotf,Atr, AIEA (sQ.x!d = 593806t on the paper.
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stEP KEYSIROKE DISPLAY (Screen)

I
and

9

I (or 2)

A R E A  A D . T U S T .  ( Y e s - 1 : N O = 2 )  = ?

T. AREA (Yr.  1) = ?

(Repeat)

IO

93642

1103 .7

( Repeat)

CArcg (Y! f ,

CPUE (YT ].,

Ae I)

Ae 1)

(Repeat)

PRIMING (Tables)

1 f

MAx/Ion? = rNT (Dtg. r-3) : = ?_
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If, there is no fishing effort (i.e. no fishing operqtion) in sone
AREA, subrract this AREA from the total area (in kmz) lrhich eas
printeal out on paper in step 7, and input the remainaler (figure in
l<Ir_) fot tne filst year. lhe same procealure has to be repeated
up to the last year, To inalicate that an adjusttnent is necessall',
press I  (adjustment is necessary, that.  is,  Yes = 1)- I f  f ishing
operation covers all AXEIrs, and adjustnent is not necessary,
press 2 (adjusturent is not necessaty, that is,  NO = 2) .

After step 9, the conputer plays a tune (sounal) r the input catch
(in u/T) and stanalard CPUE (j.n k9) data, accorating to the
instructiona, are displayed on the screen. For example,
(Yr I, Ae 1) aleiotes firs:t year and AREA 1. A beep is inserted
"between yearsrr and a different sounal (beep) is also inserted
"between A&EAsrt in oraler to avotd key-in nistakes.

Itre same procealure is to be repeated up to the last year and the
last AREA. Then, a sound (beep) frorn the computer indicates thal-
all data ha!.e been input,

After several seconds, the computer start to print out YEAR colurnns
and tables.

Beep. lhe conputer prilts out I'TC[rAl, CATCH IN l'lT" in snall size
chalacters (cslzE l) and figure of maxinum total (annual) catch
during the perioal unaler study (1976 to l98t) as showD on page 12
that is, 1167280. Then, the coq)utet displays I'I{AX/IO  ? = INT
{Dig. 1-3) :  = ? I '  on the screen. ahe integer paxt (rNT)
of the f i$rre should be less than 3 digi ts in the graph, so, the
f igure should be devialeal by l0+ = I0,0O0 or IO'= IOO,OOO. In our
exanple on page 12, the figule U672aO was devided by 100,000 r{hich
was t].peal in. The result is 11.6728 nhiich is also printeil out as
shcem on the sane page. (A nore detaife(l explanation can be found in
S. Shj-Dalo: "Catch-Effort Analysis U6in9 a Microcornpute!" pubtished by
TD,/SEAI'DEC, l {ay f983. See pp. 12-13, step 14 and 15),
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STEP KEYSTROKE DrsPtAY (Screen)

a2

100000 Intelval of Y-axis = ?

M A x , / l O n ? = I N T ( D t g .  1 - 3 )  :  = ? _

f 4
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Ihe comtrnrte! regueats . interval of Y-axi6. Non the flgure ls U.6726.
Catefully Corlsidler inte.val of Y-arls, that is, the tlunbet of
holizontal alottedl Lines in the graph, (In our exafiple, 2 ls
aelecteal and key malkeal 2 is ptesseil)

f,tre compute! genelates the fir6t $aptr. After beep, the computet
Pr1[ts out IEST. EFFORT in Daysrr and flgure (naxillrrtn) 1305506 foz.
the Eeconal g!a$r. Ihe 6ane ploceilule of Eteps tL and 12 tdlU be
lepeatetl until t}le flnal. g.alfi.

After all flgures have been genelated, t,---- Sna ----n 16 prlnteal out
on the pape! and the prornpt nark n>n ls also alisplayed on the left-
hanal siale of the scleen. this rneahg that the conpute! wolk ls
finlshed (and reaily for the next operatlgn of this program),
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TOTAL AREA
s 593806

VEAR

I 1976
2 t922
3 1928
4 t92g
5  t9e0

6  l 98 l

sun/l,tEAl{

3 .3 Eintout

I t43.7
1242.5
s44 .8
894  .5
e59, ?
944.0

952,5

(336245

CPUE
( d )

I  t92 .5
1280,4

o ,8
t20 t .  I
s t4 .6

s66.4

(s0. kn)

204s5
8rt69
5359{
51886
s45q9

53594

60514

(c)

tsoo49
222 | 49
t54192
240322
t2282tt

t36526

10851 l5

(x3)

349683

249222
242A93
296337

t62026

1s26035

AREA I

CAICH EFFORI
(c)  (x3)

93682 g4AAO
8t212 64226

to2269 t226t2
! t lot2 1379a9
tzt t45 t4999'

to2209 t276t2

622374 883426

(63s88 S0. Kn)

CPUE S. SI ZE
( d )  ( d  x  A )

ARSA 2

EFFORT(x3)

2047 t3
t48329
- 6
302A94
453968

4gr22 t

t522625

s0. t(tl )

s .s tzg
(dre)

401023
434526

6
493464
223905

249355

299D79

RREA 3

EFFORT

(46929 S0i|( l |)

CPUE S, S.I ZE
(d )  (d  x  A ,

429. t 2st32
422.4 t9a32
61e.2 29934
s04 .3  32932
432,6 333A2

28 t .2  36660

649.5 3A483

APEA 4

CATCH EFFORT(c)  (x3)

t94568 t29t28

CATCH

244 tA2
.189984

0
369et2
369802

350803

t524543

0
6

o
o

CATCH

ts0gaa t89226
t53t3t tgaszs

ts263a t2St40

6588t2 734619

(203t5  s0 .  k t l )



CPUE
( d )

taa3.  t
o .0
o.o

849.2
8 t4 .2

856 ,  S

599 .0

.s ,  s lzE
( dxA )

76t 58
6
s

59629
32250

60246

42122

t6502t4

5535690

EFFORI
(x5 )

897712
442932

ts20324
t tgs64l
t  3 t2205

t236044

6962S98

Sli lPLE
CPUE
( d )

902.5
2A3 .5

968 .9
s26,4

839. I

849 .5

64524A9

CATCH(c)

t t2394
t44482
96838

10663 t
103021

t20453

68347t

(466 t  g

CPUE
(d )

I  t 56 .2

t  t 32 ,5
435.2
4 t2 .2

aao.2

t 612 .  I

INOEX
(N)

6538?'
628494
135656
6232l4
488233

584515

s65928

DENSI TY
INDEX

<Ph t )

I  t 6 t  . 0
tosa.2
228 .4

tos2,8

849 .6

452. s

AREA 5

EFFORI
(x3)

926?6
t  t32t3
85 t32

122595
t26903

139948

696462

s0. Kn)

( dxA )

53643
59494
53028
38959
32463

46124

47 tA5

AREA 6

CATCH EFFORT
(c.) (x3)

194065 t?9493
l9BZl3 .156356

98
220465 t94t40
t54988 t83226

taaagg  23 ta5 l

96933' 949866

GO26g SO.Ktl)

CPUE S. SI ZE
(d )  (d  x  A )

t883 .6  32223
1276 ,3  .3S3S l

o.o s
I135.6 34295
a40.2 23374

B t 4 ,  l  2 4 5 8 6

452.4 25993

IO'AL
CATCH
, (c)

988442
492645
3542 44

lt6?2BO
!o7a9g5

E S T l l l .
EFFORI

( x4 )

1995223
I  i 38493
461926

t294732
,305506

luN€ss
( F )

o.a  t
0.2  4

o .92
| ,oo

0 ,94
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3.4 l,ayout of tables and diagrams

lr

I

tl

l L z !
lr- >

N

0 - i ^
"i

s

F L T . X
N q)  \ . r ,6  ! !

< f ( -J^

o 4 e

z

E

E
l
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Fig. I. Annual changes of total
catch in netric tons .
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26 22 2a 29

< x l6zoao)

( r. l 0084o )

oz)
i i

aa( r l0

l2

I

4

8 l8B8 l2A?6

Fig- 2. AnnrEI changes of
estinateal effort in
atays.

l 2
:,

4

88

4Z

2A

76

P i g .  4 .

22 2A 23 AO' Ar

Fi Annual changes of
effective effort in
days .

Annual changes of
sihple CPUE in
kilograms.

_-i-j

i i

27 7a  29  AO A l



( x lA )

taa
8A
6A
4g

26

(  x l09A  )

600

4ga

2go

/ o

F i g .  6 .

22 2a 29 Ag Al

Annual changes of
stoct< density inalex
in ki lograms.

72 2A 23 AO Al

Annual changes of
stock size inaler in
kilograns.

3.0

2 ,9

I S

8A  8 l

Abnual changes of effectiveness
of f ishing effol t .

2S)8

E i q . 7 .
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1.5 Memory contents

I

J

1,

a
R

B

c

D

E

N

s

U

w

z

f ,n i t ia l  year.

Nuniber of Areas .

Nurnber of year colunns ,

Graaluations of lrAX in
graphs.

(loop for AFrAs)

(Loop for YEARS)

(Position of x-axis in
graPhs)

(Loop related curves ln
grapns l

B-r901

Realuctlon factor of MAX
in graphs

Suln of pararneters, such as
effestive effort and size
index throughout whole

Years in year colunms ,
Interval- of graaluation ln
Y-axis in graFhs .

(PosiLion of X-axis in
graPhs.

Year nudrer in year
columns and ( Loop for
years)

( Laop for keep, etc.)

AS

MS

N $

os

vs
w$

US

x$

z$

KM2 AIEA (1 to D)

cATcE (Yr t to A, Ae t to D) .

CFUE (Yr I to A, Ae 1 to D) .

T. AREA (]  to A).
r ' (x ' r  in the top of each sraph.

top of each graph .

top of each graph .

L 9 + M $ + N 9
r r D F a f l  i n  + h a  + ^ n  l i h a  ^ f

Table 2,

Area nuniber in the top line
of Tai le 2,

T i + u 9

x$+Ys+z$

r  /  n  i n  + h a  + ^ n  l i n a  ^ f

Table 2.

Area (in square kilometers)
in the top line of Table 2.

" sQ KM) " in the top line of
Table 2,
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C(r) | erea Ln sgua.re kil@eteE5 of each Area.

TA I tC(I, - total alea ln aqu.re kll@teEs.

Oo I Declaion foE adju6bent of total area.

rA(r) | Adjusted total a!ea.

A(I,J) |  catch drta,

B(r,.ri I cPr'8 data.B(r,.r) | cPr'a data.

AA I sult/l.cAN in t.}Ie bottoD lr.ne ol t-he Table 2.

BB I sull^CAll In the bott@ Ilre of the Iable 2,

SI I SUD ol paraEtets (totaJ' catch) of all year€.

S2 | SoD of paraleter5 (eatLnat6tl effort) of all ye.ra.

D(ir) | sI
E('t) | sz
f(,t) | S for Table 1. (etfectlve ef,fort)

G(,1) | s for Table l. (Ej,z€ 1nile8)

M(tf) | retloatton of r,tAx in Y-ants tn gEadrs.

l.lAx I uaxtmn graduation in Y-axI6 tn graphs.

x(ff) | Veltical position (x-axlE) of graduatione attached
to Y-axLs ln gEatrfis.
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3.6 Progran l ist

3 t  R E i I  P R O G .  - 6 I B
5!REr X******fft

ICAICH-EFFORI*
* ANALYSIS bg|
TSIANI}ARO-CPUE
**** l t******t t

. I 6 !  ' A ' :  C L E A R  :
BEEP 5, 59t I" IA I  T
J  8 t  P R I N I  ' T  C A
ICH-EFFORI b9
ST. CPU[*. ,  I  BEEP
3

2 O ;  I E S T  :  I N P U T  . ' P

E N  S E L E C T  ( 6 - 3 )
:? , , ;  c :  c0L0R c :
BEEP 5

36 t  lNPUT "No ,  o l  Y
EARS (6 - l 6 )=?" ;
A I  BEEP 5 I  INPUT
' l n i r  i o l  YEAR=
? . ;  B :  BEEP 5

4OI  INPUT "NO.  O f  A
REAs (6- l0)--?" t
D t  BEEP 5 :  I  NPUT
"No .  o f  YEAR Co
luons  =?  " ;  E

45 :  D ln  A (D - ! ,  A - l )
, 8 (D - l ,A - i ) ,C (
0 - l  ) , 0 (A - t  ) ,  E (
A - l ) ,F (A - i ) ,G (
A-  I  ) ,  h (A -  I  ) ,  X (

46 !  0 l r1  TA(D- t  )
5A:8EEP 5: FoR I --8

IO  0 -  l :  c l s  !A t
: r n , C L S : A S : ' . K
i^2 AREA ("+
S T R S  ( . 1 + l ) + r ) :
. :  P R J N T  A t i

5 5 :  I N P U T  C (  I  ) :
P R i N T  C ( l ) r
BEEP 3, NEXT I

6 6 :  T A = B :  F 0 R  I  - - 0 I 0
D -  l :  r A : I A + C (  i  )
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