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Objective : Performing a cohort analysis
Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:

Length frequency distribution study to identify proportions / age
=» Catch at age

2. Rectified pseudo-cohort analysis :

=» Stock exploitation ?
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Objective : Performing a cohort analysis
Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:

Length frequency distribution study to identify proportions / age
m==) On fishing data: PI/PA sampling

Polymodal decomposition with constraints on mean and standard deviation

l

Growth model to
fix mean at age
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Objective : Performing a cohort analysis
Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:

Length frequency distribution study to identify proportions / age
m==) On fishing data: PI/PA sampling

Polymodal decomposition with constraints on mean and standard deviation

! l

Growth model to Linear model
fix mean at age
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
1. Data Exploration / selection

Landings (demerstem project - 2020)

=>» Last year of sampling of catch data by fishery
=> Only P.A.
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
1. Data Exploration / selection

Landings (demerstem project - 2020) Landings (demerstem project - 2020)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
1. Data Exploration / selection

Landings (demerstem project - 2020) Landings (demerstem project - 2020)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
2. Growth model:
1. Length (Von Bertallanfy)

L, = L,(1— e K{t~to))
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
2. Growth model:
1. Length (Von Bertallanfy)

t t 0) Landings (project demerstem - 2020)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
2. Growth model:
1. Length (Von Bertallanfy)

L =[] B

method_shepherd(data_freq, K, L_inf, step_class, plot=F)

Tmax <- 48 # choose Imax according to some bibliography
~—p K_inf «<- seq(0.35, 0.40, 0.01)
L_inf <- seq(0.95*Imax, 1.05 * Tmax, 0.01)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
2. Growth model:
1. Length (Von Bertallanfy)

L =[] B

method_shepherd(data_freq, K, L_inf, step_class, plot=F)

Tmax <- 48 # choose Imax according to some bibliography
~—p K_inf «<- seq(0.35, 0.40, 0.01)
L_inf <- seq(0.95*Imax, 1.05 * Tmax, 0.01)

step_class =- 1
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
2. Growth model:
1. Length (Von Bertallanfy)

Landings (project demerstem - 2020)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
2. Growth model:
2. Size-weigth relationships
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
2. Growth model:
2. Size-weigth relationships

Wtot =» Catch in number

Yield/recrut
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
2. Growth model:
2. Size-weigth relationships

w, =(@L]

model_weight{data_weight_size)

7 GT5 DEMERSTEM, Sénégal 22-26 Nov 2021




DEMER.

Demerstem \ N

Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
2. Growth model:
2. Size-weigth relationships

800
1

w, =(@L]

poids$pt
600
1

400
1

model_weight{data_weight_size) >

200
1

polds$lt

S'e GT5 DEMERSTEM, Sénégal 22-26 Nov 2021




DEMER.

Demerstem \ N

Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:
1. Mean constraints
2. Linear model

3. Standard deviation constraints
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints

Tibrary(mixdist)

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landings, t0 = tO_landings,
step_class= 1, step_time = 4, ngroup = 3, month_recrue = 3,
Fix_mu = fixmu, fix_sigma = fixsigma, sigma_adjust = 0,
Imsd = Tmsd, get_Imsd = T, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints Iclass | month | total

e

mixdi5t_pn1ymud|data_frng K = K_landings, L_inf = L_landings, t0 = tO_landings,
step_class= 1, step_time = 4, ngroup = 3, month_recrue = 3,
Fix_mu = fixmu, fix_sigma = fixsigma, sigma_adjust = 0,
Imsd = Tmsd, get_Imsd = T, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints

mixdist_polymod(data_freq, |[K = K_landings, L_inf = L_landings, t0 = t0_landings, |
step_class= 1, SLep_time = &, ngroup = 3, MONLA_recrue = 3,
Fix_mu = fixmu, fix_sigma = fixsigma, sigma_adjust = 0,
Imsd = Tmsd, get_Imsd = T, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1 Polvmodal decomposition. Polymodal decomposition : Month 1
° . =
3. Polymodal decomposition: -
1. Mean constraints N
I % °
? 5
mixdist_polymod(data_freq, K = K _lamesrgs, L_inf = L_landings, t0 = t0_landings, = : : : .
step_time = 4, ngroup = 3, month_recrue = 3, 0 10 20 30 40
Tix_mu = Fixmu, NN _sigma = fixsigma, sigma_adjust = 0, PSEUDOTOLITHUS SENEGALENSIS - landings length (cm)
Tmsd = ]de’ gEt_-| ms P1Dt — T:I - Polymodal decomposition : Month 1
2= =
g N B — L
0 10 20 30 40

PSEUDOTOLITHUS SENEGALENSIS - landings length (cm)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landings, t0 = tO_landings, )
step_class= 1, P S » Number of graphics :
fix_mu = fixmu, TIix_sigma = Tixsigma, sigma_adjust = 0, Month ( - 12)
Imsd = Tmsd, get_Imsd = T, plot = T) .
Quarter analysis ( = 4)
Semester ( = 2)
Year (=1)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landings, t0 = tO_landings,
step_class= 1, step_time = 4,|ngrﬂup = E,I =aa a2 a e A —— > Number of age group

Fix_mu = fixmu, fix_sigma = fTXz1gma, =1gma_adjust = 0,
Imsd = Tmsd, get_Imsd = T, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints

Landings (project demerstem - 2020)
3o

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landig 'ngz L

step_class= 1, step_time = 4, ngroup = 3,

Fix_mu = fixmu, fix_sigma = fixsigma, 51gma_a]u5t = 0,
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landings, t0 = tO_landings,

Fix_mu = fixmu, fix_sigma = fixsigma, sigma_adjust = 0,
Imsd = Tmsd, get_Imsd = T, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints

fix_mu <- rep(T, ngroup)
fix_sigma <- rep(F, ngroup)

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landings, t0 = tO_landings,
step_class= 1, step_time = 4, ngroup = 3, month_recrue = 3,
Fix_mu = fixmu, fix_sigma = fixsigma, sigma_adjust = 0,
Tmsd = Imsd, get_Imsd = F, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints

fix_mu <- rep(T, ngroup)
1X_s1gma <- repLr, ngroup)

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landings, t0 = tO_landings,
step_class= 1, step_time = 4, ngroup = 3, month_recrue = 3,
Fix_mu = fixmu, fix_sigma = fixsigma, sigma_adjust = 0,
Tmsd = Imsd, get_Imsd = F, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
Polymodal decomposition:

Mean constraints

0.4

ngroup’
=moroup)

fix_mu <- rep(T,
TX_s1gma <- rep

0.3

= L_landin
ngroup =
fixsigma, sigma

mixdist_polymod(data_freq, K = K_landings, L
step_class= 1, step_time
fix_mu = Fixmu, fix_sigma
Imsd = Imsd, get_Imsd = F, plot

e prequency

Relativ
0.1

/

0.0

Polymodal decomposition : Period 2
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

1. Mean constraints

fix_mu <- rep(T, ngroup)
fix_sigma <- rep(F, ngroup)

mixdist_polymod(data_freq, K = K_landings
step_class= 1, Step_t'irne
Fix_mu = fixmu, 'F'IK_S'Igm
Imsd =

Imsd, get_lmsd = T, plot =

Polymodal decomposition : Period 2
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

2. Linear model 12 -
o
- 10 ©
fix_mu <- rep(T, ngroup) .
fix_sigma <- rep(F, ngroup) q
mixdist_polymod(data_freq, K = K_landings, L_inf = L_lang_ c
step_class= 1, step_time = 4, ngroup = 32 @ |
Fix_mu = fix ' ' = fixsigma, si® R o T
Imsd = Imsd,|get_1Imsd = T, I R Sy
. o 0 -
______________________ 0 o -
73 .
0 T
| | | T ]
1.5 2.0 2.5 3.0 3.5
Age

S'e GT5 DEMERSTEM, Sénégal 22-26 Nov 2021




DEMER.,

Demerstem \ N

Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

3. Standard deviation constraints

fix mu <- rep(T, ngrou
fix_sigma <- c(T, T, F)

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landings, t0 = tO_landings,
step_class= 1, step_time = 4, ngroup = 3, month_recrue = 3,
Fix_mu = fixmu, fix_sigma = fixsigma, sigma_adjust = 0,
Tmsd = Imsd, get_Imsd = F, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

3. Standard deviation constraints

fix_mu <- rep(T, ngroup)
fix_sigma <- c(T, T, F)

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landings, t0 = tO_landings,
step_class= 1, step_time = 4, ngroup = 3, month_recrue = 3,

#amu, Tix_sigma = fixsigma, sigma_adjust = 0,
Tmsd = Imsd ) get_Imsd = F, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
3. Polymodal decomposition:

3. Standard deviation constraints _ Polymodal decomposition : Period 2

fix_mu <- rep(T, ngroup)
fix_sigma <- c(T, T, F)

....... No constraints on sd

_— Constraints on sd

Relative tfrequency
0.2

mixdist_polymod(data_freq, K = K_landings, L_i
step_class= 1, step_time = 4,
Fix_mu = fixmu, i gma = T
Tmsd = Imsd, gEt_1qu:; F. plo
5 A
ya
o | =111
o
| ] ] I |
0 10 20 30 40

PSEUDOTOLITHUS SENEGALENSIS - landings length (cm)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

1. Polymodal decomposition:
4. Catch Matrix

fix_mu <- rep(T, ngroup)
fix_sigma <=- c(T, T, F)

mixdist_polymod(data_freq, K = K_landings, L_inf = L_landings, t0 = tO_landings,
step_class= 1, step_time = 4, ngroup = 3, month_recrue = 3,
Fix_mu = fixmu, fix_sigma = fixsigma, sigma_adjust = 0,
Tmsd = Imsd, get_Imsd = F, plot = T)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

GStudio@
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o Exemple : Pseudotholithus senegalensis — GHA/CIV
e Studio

a = 0,005
b=3,16

L inf=50,4
K_inf=0,36
t0 = -0,22
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Exemple : Pseudotholithus senegalensis — GHA/CIV

2. Rectified cohort analysis :
1. Pseudo_Rectif R

pseudo_rectif_R(Mat_Ccage, Mat_C, Mat_R, Mat_E, Mat_M, Rinit)
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2. Rectified cohort analysis :
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Exemple : Pseudotholithus senegalensis — GHA/CIV

Catch (numbers)

3000000

1000000

1. Pseudo_Rectif R

pseudo_rectif_R(Mat_Ccage, Mat_C, Mat_R, Mat_E, Mat_M, Rinit)

Catch at age - Pseudotholitus senegalensis

\
\

Fishing mortality (numbers)

086

03 04 05
I I

02

0.1

F at age - Pseudotholitus senegalensis

=]

s

2 3 4 5 6 7

Age

Abundance (numbers)

25000000

10000000

0

Abundance at age - Pseudotholitus senegalensis
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Exemple : Pseudotholithus senegalensis — GHA/CIV

2. Rectified cohort analysis :
1. yield recrut

yield_recrut(a, b, Linf, K, t0, age, Mat_N3, Mat_¥Y, Mat_F3)
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Exemple : Pseudotholithus senegalensis — GHA/CIV

2. Rectified cohort analysis :
1. yield recrut

yield_recrut(a, b, Linf, K, t0, age, Mat_N3, Mat_¥Y, Mat_F3)

- Yield per recruit curve -
F:seudutholltus senegalensis

I
——————— :.__:—-—-—‘————“_:__—__— e ——————————————— ]
a | I S
o |
= [
5 I
[&]
@ o |
= - - |
g o |
32 I
2
> 5] I
= [
o I
I
| —— Present
8 _ I — —  Maximization effort
e I rt T |
0.0 0.5 1.0 1.5 2.0
Eftort multiplier
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Exemple : Pseudotholithus senegalensis — GHA/CIV

2. Rectified cohort analysis :
1. yield recrut

yield_recrut(a, b, Linf, K, t0, age, Mat_N3, Mat_¥Y, Mat_F3)

- Yield per recruit curve -
F:seudutholltus senegalensis

|
_______ :_-’-‘_'_‘_—"—'-—?—:______'_________________'

0 | : - * Adapt to other cases
= ° : * Add an estimation of M and
3 o | : Rinit
g ° \ « Add some graphics
i | .

- 2 | (biomass/effort)

= | °

|
| —— Present
g I = = Maximization effort
© | | : | |
0.0 0.5 1.0 1.5 2.0
Eftort multiplier
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Exemple : Pseudotholithus senegalensis — GHA/CIV

GStudio@
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o Exemple : Pseudotholithus senegalensis — GHA/CIV
@ Studio

From sampling to catch number:

Total_sampling by length class (in number) => sampling weight : Wggmpiing = aLt? = Total_sampling_by _length
Total catch / month fro the last year (or mean over some years) (in kg) => W .4¢cn

% Wsampling > Weaicen

Z nsampling > Ntot

2 Nsampli

_ * pling

Ntot =W catch 3 ]
Wsampling

Niot

Sampling_équivalent_abundance_by_length = Total_sampling_by lenght *Z ~
sampling
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Exemple : Pseudotholithus senegalensis — GHA/CIV

Pseudotolithus spp.
1600 Benin, Céte d'Ivoire, Ghana and Togo
7 *
Captures en 2016 g
£ 1200 -
- S
Cote Z
d’Ivoire 2 831 S 800 -
Pseudotolithus spp ’ =
N Z
Ghana,' T_'ngn (2621) £
et Bénin 2
400 -
0 4 -
1990 1992 1994 1996 1998 2004 2014 2016
9 WtOt — 1 80 T/month —&— (Ghana Artisanal-Purse Seine —#— (Ghana Artisanal-Beach Seine  —¥— Ghana Artisanal-Set Net
—+—Ghana Artisanal-Hook & Line  —=—Togo Artisanal —o— Togo Artisanal-Purse Seine
—3¥— Togo Artisanal-Beach Seine ——Togo Artisanal-Set Net —O—Togo Artisanal-Hook & Line
—4— Benin Artisanal
Figure 3.7.3a: Pseudotolithus spp.-Industrial and artisanal catches (tonnes) of Cote d'Ivoire, Ghana, Togo and
Benin, 1990-2016 / Captures industrielles et artisanales (tonnes) au Bénin, en Cote d'lvoire, au
Ghana et au Togo, 1990-2016.
N L1
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