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| | Area-specific growth rates of skipjack in the Indian
Ocean using tagging data.
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Before comparing growth rates between Indian ocean regions:

How to characterize growth rate over length at release for 1.O.
skipjack ?

l.e., a conventional linear decrease suggesting a Von Bertalanffy
growth curve or a more complex shape model as the two-stanza
approach evidenced for yellowfin and bigeye tuna ?

Data

Days at sea >=1 (even if traumatic effects due to the tagging operation
may be suspected)

Lc, — L
D.

Growth rate = g, =

Lc = Lenght at recapture; Lr = Lenght at recovery; D = Days at sea
Growth rates <= Quantile 0.025 and >= Quantile 0.0975 were excluded
reducing the data set to 7601 SKJ.
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Previous analysis did not show evidence for rejecting the
conventional Von Bertalanffy-Fabens growth curve
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Gaertner et al. (2011)
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And the estimates of the VB-Fabens parameters were in - ____ .

agreement with other SKJ worldwide studies

Tabls 2. Summary of bootstrapp=d statistics for the von Bertalanf{iv-Fabens modsl from Indian Oc=san
tassins data

Estimasats XK L.
msan 0.282 76897
msdian 0.282 76876

C1I 0.256-03206 74978-79.187

Ag=a L= ra Ma=thod F=fer=ncs
E. Atlantic G. of Guin=a 80 0.32 Taszins Bard and Antoin=, 1986
E. Atlantic N. tt0p 80 0.60 Taszins Bard and Antoins, 1986
E. Atlantic G. of Guineaa 86.7 ©.31 Spin=s Chusand Zhamy. 1985
E. Atlantic Senagal 2 2.08 Tasgzins Carrsat al 1986
E. Atlantic Csp =20 60 1.54 Tas=gins Carr==t al, 1986
E. Atlantic North 10°W ©1.82 0.35 Taszins Gasgrear =t =1, 2008
E. Atlantic Southk 10°N 85 0.22 Tassins CGasgrar =t al, 2008
W Atlantic Caribbaan z=a 942 0.34 Lans=th-frag Bassvinoand Gasgrar, 1995
W Atlantic Bxasil 87.12 0.22 Spin=s 34lsla and Costsllo, 1991
Indian Ocean 60.6 ©0.93 Lanzth-frag Mazcilla and Siagusg, 1976
Indian Ocsan MNsaldives &35 0.55 Tasgins Adams 1920
Indian Ocaan Maldives 2 o.4as Lansth-frag Hafiz 1987, in Adams 1580
Indian Ocean St Lanks 5 0.62 Lanzth-frag Amarasisi and Jossph, 1987
Indian Ocsan St Lanka 77 0.52 Lensth-frag Sivasnbramasivel, 1985 in Adams 1990
Indisnr Oc=2an MNinicow o0 0.4 Lansth-frag Mokan and Euphilnes 1985; in Adams 1999
E. Pacific 75.5 0©.77 Tasgins Sibsngetal 1979
E. Pacific Te 0. Taszin=s Jozzs=tal, 1979
E. Pacific N 6.5 0.52 Taszins Bslifs 1988
E. PacificS 66.5 1.81 Taszins Balifs 1988
E. Pacific 73 0.82 Tasgins Joz=ph and Calkinsz 1962
E. Pacific 107 0.42 Lensth-frag Joz=ph and Calkins 1969
. Pacific §1.3 1.25 Taszins Sibengetal 1979
W. Pacific 5.5 0.5 Tasging Josss=tal, 1979
W. Pacific Vanustu &0 0.75 Lansth-frag Boyssyd =t al, 1984
W. Pacific Trop. & Jap. 3.6 0.43 Otalith Fanahs =t al, 2005
. Pacific Japan 76.6 0O0.60 Lensth-frag "ao, 1981; in Wild and Hampton, 1994
W. Pacific Taiwan 103.6 0©0.30 Weartsbras Chki and Yang, 1975; in Wild and Hampton 1994
Ceanteal Pacific 102.2 0.55 Ornlith. TUchivama and Sisubhsakesc 1981
Ceantral Pacific 80 0.25 CGroupad L-frag Brodk, 1954 in Adams=_ 1990
Cantral Pacific Wast 74.8 0.52 Lansth-frag Wapkowski. 1981
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release for the whole data set

Now, instead of screening
growth rate vs Length at
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If we represent the median of

growth rates by length we
obtain a different perception
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D, at sea == 20
180 == D at sea == 20
30 = D, at sea == 1
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Average Length at sea (cm)
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Including, if we use a subset of data with shorter time at liberty (e.g., days at

sea < 30),

(1) we confirm that growth rate does not depict the linear decrease
characterizing the VB-Fabens model and
(2) in addition that not accounting for time at liberty likely under-estimate

growth rate by length
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- Days at sea = 10 - Days at sea = 180 @< fg%f%%giem
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83] 2<], £
‘é’ai *g’ai \\Jﬁ\ The potential biais caused
€ B € = by diifferent time at liberty
7 @ s e 7w ©" 4 s0 e 70 80 on growth rate was showed
s i previously by simulation for
oy Days at sea = 360 s Days at sea = 540
i ] =N g ] = YFT (Gaertner et al., 2010):
52 - X g2 A Increasing days at sea
%g- A4 g»g- el smooth growth rate by
€1 £ 1 length and likely conducts
2o’ v : - - . 2o - . x - . 0
“ 4 50 60 70 80 “ 4 50 60 70 80 to an apparent linear
Length at release Length at release

decrease in growth rate

Consequently, the same approach was followed in the present study:
Growth rate was fitted by a GAM model accounting for Lr and Dt
Gr;~ct+ s(Lr;) + s(Dt))

3000 4000
1 1

2000
1

Growth rates were previously log transformed
l.e., Ln(Gr+120)

1000
1

T T T T T T T
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Growth rate (cm / day at sea)
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Results from the GAM
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Then a new data set was created with Lr = range of observed Lr and
Dt fixed at one day at sea with the aim to estimate as closely as
possible the instantaneous growth rate per length



Growth rate (cm by day)

0.04 0.06 0.08

0.02

Centre de

CR H Recherche
Halieutique
@< Médéditerranéenne
et Tropicale

UMR 212 Ecosystémes marins exploités

Results of the GAM corrected growth rate after fixing time at
liberty at one day

b Observ. growth rate
Corrected growth rate
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Under-estimation of growth rate may be due to larger days at sea
for the corresponding size classes
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The bias is dramatically reduced for days at sea lower than 30, even if
there is a large variability dur to low sample size by length class
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Next step

Based on the fact that phenotypic plasticity exhibited by growth
of skipjack among latitudinal regions has been evidenced in
different parts of the world ocean (Bard and Antoine 1986; Bayliff
1988, Gaertner et al, 2008), comparison in growth rate between
different Indian ocean regions known to support different
environmental conditions are going to be conducted after
removing the noisy effect of time at liberty.

Thanks for your attention



