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Objective 2: Determine the productivity of skipjack, yellowfin and 
bigeye tuna in Indonesia by estimating relevant life-history 
parameters (age, growth, reproduction, maturity)

Undertake a large scale sampling program across the Indonesian 
archipelago, to enable statistically robust analysis of the population 
biology between the sampling regions

Harvest strategies for Indonesian tropical tuna 
fisheries to increase sustainable benefits



Information gaps

• Information underpinning stock assessments / harvest strategies of 
tuna species in Indonesia is limited

• No comprehensive studies of tropical tuna growth, reproductive 
dynamics or maturity in Indonesia (or much of IO)

• Locally obtained parameters are best!

• Pressing need to initiate targeted life-history research



• Well designed sampling plan
• Standardised sampling protocols
• Sufficient samples/data across an entire 

population & size range
• Tissue bank?
• Trained otolith readers (consistency)
• Age validation (ongoing)
• Important to get it right!

Population biology study



Spatial variation in growth
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Spatial variation in growth
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Sex & spatial variation in growth

Albacore



Spatial (& temporal) variation in maturity

• Albacore
• Females in north were mature 

at smaller length than in south
• Need to account for spatial 

variation in distribution of 
mature & immature fish

• Single weighted maturity ogive

North
L50 = 85 cm

Central
L50 = 88 cm

South
L50 = 89 cm



Maturity and fecundity are the fundamental factors 
that affect population productivity

An
nu

al
 fe

cu
nd

ity
 (m

ill
io

ns
 o

f e
gg

s)

Pr
op

or
tio

n 
m

at
ur

e

*Need to sample from below minimum size at maturity!



Research questions

• Do the fundamental growth and reproductive biology parameters 
of tropical tuna vary significantly among regions of Indonesia and 
the wider Indo-Pacific Oceans?

• What are the seasonal and inter-annual variation in the 
reproductive biology of tropical tuna in Indonesia?

• Can fin spines or other “hard parts” be used to accurately age 
skipjack tuna?



Methods

1. Develop sampling plan & 
protocols

2. Conduct monthly sampling 
(gonads and hardparts) 

3. Prepare histological sections 
of gonads

4. Prepare hardparts for ageing
5. Provide training 
6. Produce manuals and other 

extension materials

Three workshops in 2019



Sampling protocol, sampling gear and training



Sampling plan – 3 regions
Kendari

Bitung
Palabuhanratu
(Cilacap)



Sampling goal – gonads, otoliths, spines

Year 1
• 100 fish sampled

• per species
• per month 
• per location
• Length stratified
• (50 male, 50 female)

Year 2
• 50 fish sampled

• per species
• per month 
• per location
• Length stratified
• (50 female)

Sampling started in September 2019







“PopBio Dashboard”







Tally by species, size, month & location



1. Develop sampling plan & protocols
2. Conduct monthly sampling (gonads and hardparts) 
3. Prepare histological sections of gonads
4. Prepare hardparts for ageing
5. Provide training 
6. Produce manuals and other extension materials

Next steps
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