
















































IPHC PIT tagging study

Low tag-recovery rates

• The causes of such low recovery rates are not fully understood.

• One possibility is that there is a mismatch between tag-releases

and commercial catch locations.

– A potential problem if tagged fish are not mixing well with

untagged fish.

– This seems to be partly the case in parts of Area 4, but not in

other areas.
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Percentage of commercial catch within 10 nmi of a

survey station

Area 2004 2006

4D 11 50

4B 41 56

4A 76 80

3B 94 91

3A 97 95

2C 87 84

2B 87 92

2A 100 99
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Catch landed at staffed and unstaffed ports (2007)
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Catch Landed at Staffed and Unstaffed Ports

• In Area 4B, there are some gaps in our coverage:

– Catch taken in this area and landed at unstaffed ports has a

somewhat different distribution than that landed at staffed

ports.

• In other areas, catch landed at staffed ports is a good

representation of all catch.
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Low tag-recovery rates

• However, if a mismatch is the cause of low recoveries, we would

expect to do better with survey recoveries, particularly in Area 4:

– The pattern of survey recoveries in 2006 and 2007 is

consistent with commercial recoveries of tagged fish, with

very few recoveries in Area 4 compared with other areas.
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Conclusions

• Estimates of fishing mortality from the tag-recovery modelling

are highly suspect.

– Directly integrating the tag-recovery data into the Stock

Assessment is not desirable.

• The modelling cannot fully account for complex and evolving

patterns of migration.

– The estimates from this study would be of limited use in a

spatially structured Stock Assessment model.
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Conclusions

• However, the migration results have had a major influence on the

Stock Assessment:

– Previously, each regulatory area was considered a closed

system.

– The PIT tag recoveries clearly show that this is not the case.

– This has led the IPHC to adopt a coastwide Stock

Assessment.
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End

Ray Webster, September 4, 2008 32



IPHC PIT tagging study

Tag-recovery modelling

• We fit multi-stratum tag recovery models to the data.

• Let Fijl be the instantaneous rate of commercial fishing

mortality for a fish of length l present in area i in year j.

• Let Gijl be the corresponding rate of all fishing mortality.

• Let M be the rate of natural mortality, assumed to be the same

for all fish, and T the rate of tag loss.

Ray Webster, September 4, 2008 33



IPHC PIT tagging study

Tag-recovery modelling

• The survival and commercial harvest rates, Sijl and uijl are

given by

Sijl = exp (−Gijl − M − T )

uijl =
Fijl

Gijl + M + T
{1 − exp (−Gijl − M − T )}
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Tag-recovery modelling

• Selectivity for 100 cm fish is taken to be 1, and the Fijl are

parameterized as a function of F for such a fully selected fish:

Fijl = SelilFij,100

with Seli,100 = 1.

• Removals by length class for bycatch, personal use, sport

fishing, and wastage are estimated by area and year, and these

are accounted for in Gijl, the total rate of fishing mortality.
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Tag-recovery modelling

• For migration, we assume Markovian transitions among

regulatory areas, with transition matrix Φ(j) for year j to j + 1

movements.

• The elements of Φ(j) are φ
(j)
rs , where

φ
(j)
rs = probability a fish is in area s in year j + 1 given it was in

area r in year j
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Tag-recovery modelling

• Let Sjl = [S1jl, . . . , SAjl]
′, where A is the number of

regulatory areas included in the model.

• Also let f jl = [f1jl, . . . , fAjl]
′, where fijl is the recovery

probability for a fish of length l in area i during year j:

fijl = uijlθijλ

• Here θij is the known scanning rate, and λ is the reporting rate

of scanned tags, estimated to be 97% from seeding studies.

• The A × A matrix of recovery probabilities for fish released in

year j and recovered in year k is given by

D(Sjl)Φ
(j) . . . D(Sk−1,l)Φ

(k−1)D(fk,l)
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