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APPENDIX TABLES

LIST OF IMPORTANT FORMULAS

METHODS BASED ON LINEAR TRANSFORMATIONS AND ORDINARY
LINEAR REGRESSION ANALYSIS: y = a + b*x

IMPORTANT DATES EXPRESSED AS FRACTIONS OF A YEAR FROM
1 JANUARY

FRACTILES OF THE t-DISTRIBUTION (STUDENT’S DISTRIBUTION)
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TABLE Al LIST OF IMPORTANT FORMULAS

Length-weight relationship

. .. b
W(i) = gq*L(1)

Von Bertalanffy growth equation

L(t) = L _*[1 - exp(-K*(t-t,))]

Growth rate, von Bertalanffy growth equation

%% = K*(L_-L(t)) cm/year

Weight-based von Bertalanffy growth equation

W(t) = Wm*[l - exp(—K*(t-—to))]3

Inverse von Bertalanffy growth equation

1
€(L) = t_ = g*ln(1 - L/L )

Exponential decay model (1)

At = —Z*N(t)

Exponential decay model (2)

N(t) = N(Tr)*exp{-Z*(t-Tr)]

Baranov’s equation or catch equation (1)

C(tl,t2) = %*[N(tl)—N(tZ)]

Catch equation (2)

C(tl,t2) = N(tl)*%*[l - exp(-2Z*(t2-tl))]
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Average number of survivors (from t1 to t2)

1 - exp(-Z*(t2-tl1))

N(tl,t2) = N(tl) * Z*(t2-t1) (4-

Total mortality from CPUE data

__1 . CPUE(tl)
Z = t2-t171n cpuE(t2)

Linearized length-converted catch curve

C(L1,L2) _ L1+L2
In Fe(Ll.L2) = € - Z2*(T 3 ) (4.4.

Pauly’s formula for M (In-based)

In M = -0.0152 - 0.279*1n Lm + 0.6543*1n K + 0.463*1n T (4.7.

VPA equations (age-based)

C(y,t,t+1) F(y,t,t+1)
N(y+1l,t+1) = M+F(y,t,t+1) * [GXP[F(Y:t:t+1)+M] - 1] (5.
N(y,t) = N(y+1l,t+1l) * exp(F(y,t,t+1)+M] (5.

Pope’s age-based cohort analysis (numbers)

N(t) = [N(t+At)*exp(M*At/2) + C(t,t+At)}*exp(M*At/2) (5.

Pope’s age-based cohort analysis (fishing mortalities)

1 N(t
F(t,t+At) = E*ln[mé—):' - M (5.

Jones’ length-based cohort analysis (numbers)

N(L1) = [N(LZ)*H(LI,LZ) + C(Ll,LZ)]*H(Ll,LZ) (5.

Length-based catch equation

c(L1,L2) = N(Ll)*-lz':*[l - exp(—Z*At)] (5.

(4.3.
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Jones’ length-based cohort analysis (fishing mortalities)

F(L1,12)/7(L1,L2)
F(L1,L2) = M*17(F(L1,12)/2(L1,L2)) (5.3.8)

where the exploitation rate F/Z is derived from:

Cc(L1,L2
F(L1,L2)/Z(L1,L2) = N(L{) - N:L2) (5.3.7)

Logistic curve for gear selectivity (length-based)

1
SL = 1 + exp(S1 - S2*L) (6.1.1)

Set of formulas for age-based Thompson and Bell analysis

age interval: i = (ti’ti+At)

Zi=M+X*Fi

N(t;+At) = N(t;)*exp(-Z;*At)

C; = [N(t;)-N(t;+At)])*X*F;/Z;

wy = w(t;+At/2) (8.6.1)
Y; = Citwy

B; = Y,/[F,;*At*X)

vV, = Yi*Vi
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Set of formulas for length-based Thompson and Bell analysis

length interval: i = (L;,L;,q)

1/H; - X*Fi/2Z;
N(Li+1) = N(L;)* H - X*Fi/zi where
LoL; M/2K
H, = |7/
1 [Lw—Li+l

C; = [N(Lj)=N(L;, ) )*X*F;/2, (8.7.7)

—_ _ - b

wi = a*[(L;+L;44)/2)

Yy o= Cyrwy

Vi o= YLV

N;*At; = [N(L;)-N(L;,)1/2;
Schaefer model

Y(i)/f(i) = a + b*f(i) if f(i) < -a/b (9.1.2)
Fox model

In (Y(i)/£(i)) = c + d*f(i) (9.1.3)
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TABLE A3

IMPORTANT DATES EXPRESSED AS FRACTIONS OF A YEAR FROM 1 JANUARY

date no. of days fraction date no. of days fraction

(cumulated) of year (cumulated) of year
1 Jan 0] 0.00 15 Jan 14 0.04
1 Febr 31 0.08 15 Febr 45 0.12
1 March 59 0.16 15 March 74 0.20
1 April 90 0.25 15 April 104 0.28
1 May 120 0.33 15 May 135 0.37
1 June 151 0.41 15 June 165 0.45
1 July 181 0.50 15 July 196 0.54
1 Aug 212 0.58 15 Aug 227 0.62
1 Sept 243 0.67 15 Sept 257 0.70
1 oct 273 0.75 15 Oct 288 0.79
1 Nov 304 0.83 15 Nov 318 0.87
1 Dec 334 0.92 15 Dec 349 0.96
1 Jan 365 1.00 15 Jan 365 1.00
1 Febr 396 1.08 15 Febr 379 1.04
1 March 424 1.16 15 March 407 1.12
etc. etc. etc. etc etc. etc.

TABLE A4 FRACTILES OF THE t-DISTRIBUTION (STUDENT’S DISTRIBUTION)

degrees fractiles degrees fractiles
of of
freedom 90% 95% 99% freedom 90% 95% 99%
f te te te f te te te
1 6.31 12.71 63.66 15 1.75 2.13 2.95
2 2.92 4.30 9.93 16 1.75 2.12 2.92
3 2.35 3.18 5.84 17 1.74 2.11 2.90
4 2.13 2,78 4.60 18 1.73 2.10 2.88
5 2.02 2.57 4.03 19 1.73 2.09 2.86
6 1.94 2.45 3.71 20 1.73 2.09 2.85
7 1.90 2.37 3.50 25 1.71 2.06 2.79
8 1.86 2.31 3.36 30 1.70 2.04 2.75
9 1.83 2.26 3.25 40 1.68 2.02 2.70
10 1.81 2.23 3.17 50 1.67 2.01 2.68
11 1.80 2.20 3.11 60 1.67 2.00 2.66
12 1.78 2.18 3.06 80 1.67 1.99 2.64
13 1.77 2.16 3.01 100 1.66 1.98 2.63
14 1.76 2.15 2.98 ® 1.65 1.96 2.58
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