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Table 1: Methods used to determine the acceptable biological catch (ABC) for common kilka in Iranian
fisheries management system (from Zhang and Leg, 2001).

Tier 1. Information available: Reliable estimates of B, Bysy, Fmsy and Fago,

1a) Stock status: B/Bysy>1
Fasc=Fmsvy

1b) Stock status: 0<B/Bpmsy<l
Fasc=Fmsy*(B/Busy-a)/(1- a)

1c) Stock status: B/Bysy< a: Fagc=0

Tier 2. Information available: Reliable estimates of B, Bxo, and Fxo,

2a) Stock status: B/B,gy>1
Fasc=Fa0%

2b) Stock status: a<B/Bge<1
Fagc=Fa006%(B/Baow-ar)/(1- @)

2¢) Stock status: B/Bgy=< a: Fagc=0

Tier 3. Information available: Reliable estimates of B and Fy;

Fasc=Fo1

Tier 4. Information available: Times series catch and effort data

4a) Stock status: CPUE/CPUEysy>1
ABC=MSY
4b) Stock status: a<CPUE/CPUEysy<1
ABC=MSY x(CPUE/CPUE ysy-a)/(1- o)
4c) Stock status: CPUE/CPUEysy< a: ABC=0
Tier 5. Information available: Reliable catch history

ABC=PxY py (arithmetic mean catch over an appropriate time period), 0.5<P<1.0

i) Equation used to determine ABC in tiers 1-3:

tL

ABC = ABC, + ZBIF—ABC(l_ef(WFABC))
i:r+1|\/| + F/.\Bc

where B;: biomass at age i, M: instantaneous

coefficient of actual mortality, Fagc: instantaneous

coefficient of fishing mortality for ABC determined by the

R I:ABC

ABC, = 48 (1 g (M*Fuc))

r
ABC

data available and the stock status, r: recruit age, t_: maximum fishing age.

i) For tiers 1, 2 and 4, o is set at a default value of 0.05.
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Figure 1: Catch at age of common kilka in Iranian commercial catches during 1995-2013.
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Figure 2: Growth curve of common kilka in Iranian waters of the Caspian Sea.
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Figure 3: Catch at age of common kilka in Iranian commercial catches during 1995- 2013.
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Table 2: Estimated instantaneous fishing mortality (F) and exploitation rates (E) of common kilka in

Iranian waters of the Caspian Sea during 1995-2013.
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Figure 4: Response surface of yield-per-recruit of common kilka with respect to fishing mortality and age

at first capture. P indicates the state of fishing mortality (F) and age at first capture (t;). A4’ represents

the maximum yield-per-recruit line at a given tc and BB’ indicates the maximum yield-per-recruit line at

agiven F.
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Figure 5: Estimates of biological reference points (F0.1 and F40%) and F (x-axes) for common Kilka
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Figure 6: Equilibrium yield curves for common kilka using the Schaefer and Fox models in Iranian waters
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Abstract

The main objectives of the present study were to estimate of biomass during 1997-2014 and
maximum sustainable yield of common kilka Clupeonella cultriventris Borodin, 1904 in 2013
in Iranian waters of the Caspian Sea. This paper examines the maximum sustainable yield
(MSY) and fishing intensity at MSY (fusy) and then using fMSY, yield-per-recruit and
spawning biomass-per-recruit under various harvest strategies of Fmax, Fo1 and Fsou; the
acceptable biological catch (ABC) was estimated. During 1997-2014, the biomass of common
Kilka was increased from 22000 in 1997 to 112000 t in 2009 then declined to 83300 in 2013.
In the period, the instantaneous coefficient of fishing mortality varied between 0.246/yr to
1.640/yr and the exploration rates were 0.327 and 0.764. The reference points of common
kilka at Fo1 and Fage Were estimated 0.92 and 0.80 year *, respectively. According to Schafer
model the MSY and fusy were estimated 22670 t and 8690 vessel X nights (a unit of effort).
During 2013, the ABC of common kilka was estimated 17500, 20060, 23500 and 18900 t in
tiers 2, 3, 4 and 5, respectively. However, for the implementation of a precautionary
management approach the lower and more accurate ABC-value, based on more information,
should be selected and thus the catch should be restricted to 17500 t.

Keywords: Clupeonella cultriventris, Yield-per-recruit, Reference point, Acceptable
biological catch, Caspian Sea
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