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ComponentsComponents

1.1. The effects of soak The effects of soak 
time on longline time on longline 
catchescatches

2.2. Comparison of 1950s Comparison of 1950s 
and 1990s pelagic and 1990s pelagic 
fish communitiesfish communities



(1) Effects of soak time(1) Effects of soak time

• Observer records of Observer records of 
time when each fish time when each fish 
was brought on boardwas brought on board

• Logistic model with Logistic model with 
random effectsrandom effects
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• Likely to affect catch Likely to affect catch 
ratesrates



Effects of soak timeEffects of soak time

losses eventually losses eventually 
exceed capturesexceed captures

captures exceed captures exceed 
losseslosses

captures balance captures balance 
losseslosses

no captures after no captures after 
deploymentdeployment
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Key resultsKey results

• Soak time effect varied Soak time effect varied 
between speciesbetween species

• Catch rates of “live Catch rates of “live 
species” increased with species” increased with 
soak time soak time 

• Catch rates of “dead Catch rates of “dead 
species” declined, so species” declined, so 
their mortality is their mortality is 
underestimatedunderestimated



(2) Changes in pelagic (2) Changes in pelagic 
fish communitiesfish communities

Comparison of 1990s Comparison of 1990s 
and 1950s longline data:and 1950s longline data:
•  standardized catch ratestandardized catch rate

•  body sizebody size

•  total weight or “mass”total weight or “mass”
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Survey and observer dataSurvey and observer data

FeaturesFeatures
• Non-target speciesNon-target species
• Size of each fishSize of each fish
• Hook numberHook number
• Depth of each hookDepth of each hook
• Soak time of each Soak time of each 

hookhook

1950s1950s:: 1950–1953,1950–1953, 236236 daysdays survey gridsurvey grid

1990s1990s:: 1994–2002,1994–2002, 532532 daysdays commercial fishingcommercial fishing



Study areaStudy area

HawaiiHawaii

FijiFiji
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SummarySummary

Similar Similar 
• geargear
• areaarea
• seasonseason
• deployment deployment 

timetime

Different Different 
• depth rangedepth range
• soak timesoak time
• number of hooksnumber of hooks
• targetingtargeting
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Generalized linear model:Generalized linear model:

mass = mean weight x catch ratemass = mean weight x catch rate
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Change in mass with sizeChange in mass with size
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• NNo evidence of species o evidence of species 
extirpationextirpation

• Does cpue = abundance?Does cpue = abundance?
– Has catchability changed?Has catchability changed?
– Are we dealing with a remnant Are we dealing with a remnant 

fish community?fish community?

ImplicationsImplications
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ConclusionsConclusions
• Reductions in body size Reductions in body size 

and catch rate of large and catch rate of large 
predatorspredators

• Modest increases in small Modest increases in small 
and rare speciesand rare species

• Reduction in mass of Reduction in mass of 
pelagic fish available to pelagic fish available to 
longlinelongline





The logit modelThe logit model
        is the probability of is the probability of 
catching a fish:catching a fish:  

or the ‘log odds ofor the ‘log odds of
catching a fish’:catching a fish’:  

is the linear predictor:is the linear predictor:  
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