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Why catch-only methods

* Majority of stocks (> 80% of global catch) have no formal stock
assessment.

* Classical assessment requires various data.

* Most fisheries have catch data.

* Most fisheries have catch data only.

e Catch data are easier to collect than other types of data.

* Until now it has been impossible to use catch data alone for sound
fisheries management.
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Existing catch-only methods

* Depletion-corrected average catch (DCAC)

* Depletion-Based Stock Reduction Analysis (DB-SRA)
 Stock Synthesis using only a time series of catches (SS-CO)
 Stochastic stock reduction analysis

e Catch-MSY

e Catch-based method for classifying stock status
* Feasible stock trajectories
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Additional methods

* XDB-SRA—Depletion-Based Stock Reduction Analysis extended
using survey index data.

e SS-CL—Simple implementation of the Stock Synthesis platform
that uses catch and a time series of length composition data.

e SS-CI—Simple implementation of the Stock Synthesis platform
that uses catch and a time series of survey indices.
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NMFS assessments

What are the data requirements of the method?

What are the conditions under which the method is applicable?
What are the assumptions of the method?

Is the method correct from a technical perspective?

How robust are model results to departures from model
assumptions and atypical data inputs?

6. Does the model provide estimates of uncertainty? How
comprehensive are those estimates?

Lok whe

7. What level of review is appropriate for assessments conducted
using the method?
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Data requirement for existing methods

* Time series of catch over a reasonably extended period (>10
years).
* Priors:
e natural mortality M
* Fusy/M
* Busv/Bo
e steepness h
e depletion level D (= B_,,/K),
* age-at-maturity T,

e growth rater
e carrying capacity K.
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General procedure for stochastic stock reduction analysis

1. Specify priors (including depletion level) and a population
model.

2. Randomly drawn initial biomass in year 1 from assumed
distribution and range.

3. Draw a parameter set from the prior distributions (r, K, M,
Frnsy/ M, Bs,/B, etc).

4. Apply all these values into a population model and subtract the
know annual catch.

5. If the biomass trajectory ends within specified range of the
depletion level, keep the iteration and all the parameters.
Otherwise, discard the iteration.

6. Repeat these steps many times.
7. Use the retained iterations for parameter inference.
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General comments for existing methods

* Priors, particularly the assumed depletion level, can have
substantial effect on the results.

* Requires more than catch data. Prior information may be difficult
to get.

» Additional quantities (e.g., ending biomass, depletion level etc.)
are assumed, not estimated from the method itself.

* Low efficiency of stochastic method (difficult in “thread the
needle”).
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New development

* Estimate B_,, no other priors
* Optimised catch-only method
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Estimate B_,,

Estimate biomass based on fishery catch or survey data.
Assume no other priors (r, K, M, Fmsy/M, etc.).

Instead of assuming a depletion level, try to estimate biomass in
one recent year.

Limitations
Results depend on how good is the estimated one year biomass.
Estimating one year biomass may be impossible in many fisheries.
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OCOM—optimized catch-only method

Default method
Use a simple biomass dynamics model with parameters K and r.

Define a large range of K and a series of assumed depletion levels
d, including all possible values.

Use optimization algorithm to search for r that corresponds to
each assumed K and d.

Derive basic parameters: K, r, MSY: Determine the linear section
of the log(r)~log(K) plot for each d level, narrow down possible d
range from MSY~d plot.

Rerun the model using these parameters to obtain biomass
trajectories, ending biomass B, ., and depletion D.

cur’

Project to future biomass to explore alternative harvest policies.
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Improvement with auxiliary life history data

Life history parameters: growth parameters (L, ., k), maximum age,
age at maturity, natural mortality.

Estimate M from other life history parameters.
Estimate r range from M.
Feed this r range into OCOM model.

Life history parameters are available for most fish species.
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Step 1: model and priors
* Simple biomass dynamics model

B, =B, Jrrﬁat[l—ij—ct
BO
* Set up wide parameter ranges:
Theoretically: 0 < K< oo; O<r<oo; O<D«<1
In practice:  C., <K<100*C,,; 0<r<3; 0<D<0.8
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Step 2: search for feasible solutions

 Set up series of equally spaced Ks (100 to 1000) from min to max.

 Set up series of equally spaced ds (10 to 100) from min to max.

 Search through all Ks and ds for feasible r values using
optimization function by minimizing |B.,. — d*K].

cur
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Step 3: excluding unlikely values

* Method 1: keep [K, r, d] pairs with objective < alpha*K

* True value

K=10,000
D=0.38
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Step 3: excluding unlikely values

* Method 2: biologically feasible [K, r, d] pairs
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Testing and comparing OCOM with data-rich methods
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Robustness

 The default method is robust when the stock has a modest
population growth rate r and depletion level D.

* When r or dis very low or very high, the default method should
include information regarding the productivity and depletion.

e Catch patterns and the initial depletion have little impact.

* Errors in catch data cause similar bias in the estimated K, MSY,
B4 but have little impact on rand D.
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Kawakawa

* Use life history parameters
¢ Linf' K, Tmat' Tmax'
e M.

e r=2F,,, =2*%0.87*M
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Kawakawa
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Kawakawa

* Cfuture = MSY
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Kawakawa

* Ciuture = Coo12
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Application

* The method allows quantitative assessment for stocks with catch-
only data.

* This method is very low-cost and quick.
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Depletion-corrected average catch
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