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Finding 1: Enviromental effects on population growth (1)
A
Condition A Threshold maturity at 9-10 years old (i=1)
- A>1 Condition A (> 1)
g High food abundance and high temperature
Early maturity

Condition B (4<1)
Low food abundance and low temperature
Late maturity

Food abundance

Condition B

mperature

Finding 2: Effects of early-life stochasticity Finding 3: Impact of life history on population growth
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What did we do?
Fitted the model to the data, duh!
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So... what did we learn?
A lot, actually.
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Tuna’s unique physiological energetics Ecology

» Vulnerable to starvation

Maximize reproduction
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Large body, small reserve, and high expenditures are tuna's recipe for uniqueness.
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Wait! What was the model again?
Umm, a not-entirely-standard DEB.
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Early juvenile growth deceleration.
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shape factor

embryonic dj, asymptotic adult 07,
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Changes in body shape.
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But are those parameters really any good?
Oh, yeah!
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Elasticities and the resulting interval estimates of primary DEB parameters for skipjack

(SKJ), Pacific bluefin (PBT), and Atlantic bluefin (ABT) tunas.

Parameter SKJ PBT ABT
LHS! RHS? LHS RHS ELL ELR
o) 20.025 0.005 -0.009 0.002 -0.006 0.001
o 1002,1179]  [77.4,868]  [1236,1284]
(Eq] -0.008 0.059  -0.017 0.017  -0.009 0.009
oenk?221,10163] LT T838) 18206, 8970)
. -0.070 0.010  -0.013 0.026  -0.041 0.014
e SO OOT] e JOO0001 L LOOT 0001
[ind] -0.122 0.112  -0.011 0.017  -0.010 0.015
S 2P N £ o2 TI ) N L3 011 N
) 0.014 0.018  -0.003 0.015  -0.002 0.001
o 1219,1430]  [1644,1936]  [1736,1762]
3 -0.029 0.067  -0.038 0.040  -0.020 0.014
[0.009,0.014]  [0.0380.085]  [0.015,0.018)
) -0.001 0.002  -0.003 0.001  -0.004 0.002
o [086,087]  [082,08]  [0.79,08]
£} -0.006 0.037  -0.007 0.008  -0.002 0.009
oSl O3 AQAT OO 1023,005]
7 -0.025 0.041  -0.019 0.049  -0.013 0.013

[1.633,2.256]-10°

[0.897, 1.639]-107

[2.457, 2.795]-107
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Elasticities and the resulting interval estimates of auxiliary parameters specific to the tuna

DEB model.
Parameter SKJ PBT ABT
LHS! RHS? LHS RHS LHS RHS
E -0.053 0.024 -0.038 0.064 -0.067 0.014
e 0203, 0051 o 0:05, 0131 10:13,0.20]
E// -0 055 0. 027 -0 024 0. 005 -0 01'7 0. 004
[616 962] [5476 7531] [2652 2961]
Ef -0 533 0. 608 -0 112 0. 597 -0 872 0. 329
e 10 5172) 0 10,1.389:10° [0,7.931°10°7
Ey -0 293 0 103 -0 241 0. 132 -0 473 0. 070
[0 3 196 105] [0 1212 10'5] [0 3 535 10‘-"]
T, -0 012 0. 010 -0 029 0. 042 -0 072 0. 0’74
e b OAIDTIST] b 3121, 8322] o 13099, 8760]
Saf -0 005 0. 072 -0 047 0. 007 -0 01 8 0. 018
e kO A 20 O LT 007, 0151 1012, 0.15]
Onf -0 004 0. 021 -0 002 0. 002 -0 006 0. 004
025,028 ~  10.26,027] ~ [0.25,026]
N -0 081 0022 -0 156 0028 -0 041 0019
[7,13] [0, 15] [7, 10]
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Thank you for your attention!
CHEEHDOMNEDSTSE UL,
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