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FIGURE 4. Basic TUNP0P mechanisms. 

FIGURA 4. Mecanismos basicos de TUNP0P. 
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FIGURA 5. 

Flow diagram of TUNP0P computer program. 

Organigrama del programa de c6mputo TUNP0P. 
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Quarterly catch in numbers. 

Captura tri.mestral en cantidades. 
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FIGURA 7. Captura trimestral en peso. 
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FIGURE 8. Quarterly average weight in the catch. 

FIGURA 8. Peso promedio en la captura trimestral. 
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FIGURE 9.	 Sum of squared deviations of observed from simulated quarterly 
age-specific catch in numbers. 

FIGURA 9.	 Suma de las desviaciones cuadradas de la eaptura trimestral en 
cantidades, observada a edad especifica con relaci6n a la simulada. 
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TABl.lF~ 1.	 Estimates of standard size-class 3* fishing days for TUNP0P Run 1. 

rrABJ--IA 1.	 F":stimaciones de los elias ele pesca de la clase 3* de arqueo en la ira. 
pasada de TUNP0P. 

QUARTER - TRIMESTRE 
YEAR -- ANO 1 2 3 4 

1966 7,992 6,494 6,214 4,231 
1967 7,008 5,616 2,807 554 
1968 5,891 9,414 3,128 803 
1969 12,867 6,619 741 723 
1970 13,786 8,109 1,676 1,405 
1971 17,971 10,351 5,806 12,373 

See Shimada & Schaefer (1956) for size-class definition. 
Vease Shimada y Schaefer (1956) para la definicion de las clases de arqueo. 

TABI.JE 2.	 Mean age-specific quarterly catchability coefficients and instantaneous 
fishing mortality rates (1966-1971). 

T ..~BLA 2.	 Coeficientes de la media de la edad especifica trimestral de la eaptu­
rabilidad, e indices de la mortalidad instantanea par pesca (1966-1971). 

Quarterly age qi x 10- 7 F.
1, 

:Edad trhnestral X X\T	 y 

1 0 2 .0005 .0005 
2 29 8 .0210 .0025 
3 206 56 .0451 .0689 
4 277 422 .0431 .3162 

--------------_._._--,-~,--------

5 193 448 .2097 .1114 
6 282 377 .1996 .0549 
7 191 365 .0519 .3585 
8 99 317 .0191 .2456 

~--'-------_.._-----------_.__._-­

9 448 199 .4457 .1041 
10 579 180 .4152 .0701 
11 148 454 .0728 .4332 
12 149 336 .0228 .2486 

~_._-----~----

13 381 81 .3922 .0701 
1<1 361 102 .2708 .0788 
15 75 241 .1081 .2347 
16 3() 184 .0516 .1573 

--_._~-------------_.-

17 0 16	 0 .0226 
18 0 0	 0 0 
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TABLE 3.	 Sensitivity of annual equilibrium catch variables to systematic changes 
in model input parameters and variables. 

TABLA 3.	 Sensibilidad de las variables de la captura anual de equilibrio, con 
relaci6n a los cambios sistemlaticos de los parametros y variables en la 
entrada del modelo. 

S(.Y" Yi,' 6x) 
x D.X I 

,~ 'l~ 

,.; • 2 

qi; i == 1, ... , 4 (year 1) -.lOx --.023 -+~ .005 +.028 

-t-·10x -1-.025 --.005 -.030 
------_._­

q i; i == 5, ... , 8 (year 2)	 -.10x -.023 -.002 +.022 

+.10x +.022 +.001 -0-.020 

qi; i == 9, ... , 12 (year 3)	 -.10x -.008 -.012 -.004 

+.10x +.007 +.011 +.003 

qi; i == 13, ... ,16 (year 4) --.lOx -.002 -.007 --.006 

-+- .10x +.002 -+-.007 +.005 

f	 -.10x -.056 --.019 -+-.040 
+.10x +.051 -+- .013 ---.037 

-_._--_._-----­

R -.10x -.100 -.100 

+.10x +.100 +.100 

M i ; i == 1, ... , 18	 -.10x +.110 +.160 +.045 
+.10x -.097 -.135 -.042 

Pi,; j == 1, ... , 18	 -.10x -.063 -.023 +.043 

Y1 ==	 annual equilibrium catch in nunlbers
 
equilibrio anual de captura en cJlfras
 

Y2 ==	 annual equilibrium catch in weight
 
equilibria anual de captura en peso
 

Y3 == annual equilibrium average weight in the catch
 
peso promedio del equilibrio anual de captura.
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APPENDIX TABI~E III. A sample of the TUNP0P computer output, showing 
yearly output-year 2. X-group == first quarter recruitment group, Y-group == 
third quarter recruitment group. 

TABLA III DEL APENDICE. Una muestra de los resultados del modelo TUNP0P, 
en la que se indican los resultados anuales-afio 2. Grupo X == grupo de 
reclutas del primer trimestre, grupo Y == grupo de reclutas del tercer trimestre. 

YIELD NOS. YIELD WT. 
AGE RENDIMIENTO RENDIMIENTO 

EDAD (CANTIDAD) (PESO) 

1 .154537E+05 .599916E+05 
2 .236609E+06 .139793E+07 
3 .104557E+07 .855421E+07 
4 .187060E+07 .195047E+08 
5 .194483E+07 .297446E+08 
6 .117277E+07 .237416E+08 
7 .723582E+06 .196663E+08 
8 .228652E+06 .805007E+07 
9 .313156E+06 .141095E+08 

10 .170605E+06 .945082E+07 
11 .142708E+06 .988212E+07 
12 .503586E+05 .419646E+07 
13 .243950E+05 .236775E+07 
14 .106991E+05 .119211E+07 
15 .992064E+04 .121208E+07 
16 .406620E+04 .524116E+06 
17 .133365E+03 .175993E+05 
18 O. O. 

TOTX .418853E+07 .847071E+08 

TOTY .377557E+07 .689648E+08 

TOT .796410E+07 .153672E+09 

AVG. WT. IN CATCH (PESO PROMEDIO EN LA CAPTURA) 

X-GROUP == 20.22358 
Y·GROUP == 18.26609 

TOTAL == 19.29558 

ANNUAL CHANGES IN POPULATION BIOMASS 
(CAMBIOS ANUALES EN LA BIOMASA POBLACIONAL) 

RE,CRUITMENT GROSS GROWTH YIELD WT. 
RECLUTAMIENTO CRECIMIENTO BRUTO RENDIMIENTO-PESO 

X-GROUP .572430E+08 .307857E+09 .847071E+08 
Y-GROUP .731010E+08 .226995E+09 .689648E+08 

TOTAL .130344E+09 .534853E+09 .153672E+09 

NATURAL l\IORTALITY EMIGRATION NET 
1llORTALIDAD NATURAL EMIGRACION NETO 

X-GROUP .211544E+09 .312424E+07 .195098E+09 
Y-GROUP .152422E+09 .301068E+07 .976894E+08 

TOTAL .363966E+09 .613492E+07 .292787E+09 




