
Supplemental Table S1. Age and growth parameters of the 20 pelagic species in the Northwest Pacific Ocean. 

Scientific Name 
Lmax(cm) 

EFL 

Lmax(cm) 

LJFL 

Lmax(cm) 

FL 

Lmax(cm) 

TL 
L∞(cm) k(yr-1) t0 Amax(yr) References 

Alopias pelagicus 365.18 382.94 0.085 -7.67 27.57 [54] 

A. superciliosus 422.00 422.00 0.092 -4.21 28.35 [55] 

Carcharhinus brevipinna 274.00 288.20 0.151 -1.99 17.85 [56] 

C. falciformis 256.00 332.00 0.084 -2.76 32.99 [57] 

C. longimanus 268.00 323.80 0.011 -0.37 12.30 [50] 

C. obscurus 364.00 415.70 0.056 -3.42 50.08 [58] 

C. plumbeus 210.00 210.00 0.170 -2.30 15.32 [59] 

Isurus oxyrinchus 375.00 413.80 0.050 — 40.04 [6]** 

Sphyrna lewini 324.00 319.72 0.249 -0.41 11.62 [43] 

S. zygaena 324.00 375.20 0.111 -1.31 25.73 [60] 

Prionace glauca 323.00 322.70 0.161 -1.33 17.24 [61] 

Makaira nigricans 276.00 421.83 0.009 -1.76 14.00 [38]*** 

Istiompax indica 324.50* 368.20 396.57 0.094 -1.83 11.00 [39] 

Istiophorus platypterus 207.16* 239.00 343.80 0.011 -0.47 12.00 [15]*** 

Xiphias gladius 265.06 * 290.00 300.66 0.040 -0.75 12.00 [37]*** 

Kajikia audax 191.00 220.90* 277.40 0.170 0.22 6.00 [40]*** 

Thunnus alalunga 101.00 103.50 0.340 -0.53 10.00 [14] 

T. albacares 164.60 175.00 0.392 0.00 7.65 [36] 

T. obesus 183.10 203.80 0.212 -0.91 13.22 [12] 

T. orientalis 252.00 366.68 0.086 -0.93 13.00 [41] 

*: Converting from different measurements using conversion factors. **: two-parameter VBGF, ***: Richard growth function. 

Lmax: maximum observed length, L∞: asymptotic length, k: growth coefficient, t0: age at length 0, Amax: longevity. 



Supplemental Table S2. Reproductive parameters of 11 pelagic shark species in the Northwest Pacific Ocean. 

Scientific name R Lb (cm) Lm (cm) Am (yr) f Gp (month) Rc (yr) References 

Alopias pelagicus ov 174 287 8.6 2 12 1 [2] 

A. superciliosus ov 148.7 336.58 12.85 2 12 1 [62] 

Carcharhinus brevipinna v 67.5 222.5 7.8 8.5 11 2 [56] 

C. falciformis v 69.5 215 9.7 9 12 2 [57] 

C. longimanus v 64 194.7 8.23 10 12 2 [50] 

C. obscurus v 101 281 16.4 11 13 2 [58] 

C. plumbeus v 62.5 172.5 7.85 7.5 11 2 [63] 

Isurus oxyrinchus ov 74 278 20 11.1 24 3 [61] 

Sphyrna lewini v 48.5 230 4.7 25.8 10 2 [64] 

S. zygaena v 55 259.4 11 30 10 2 [65] 

Prionace glauca v 45 189 4.2 29 10 2 [66] 

R: reproductive type (ov: aplacental viviparity, v: viviparity), Lb: size at birth, Lm: size at maturity, Am: age at maturity, f: littler size, Gp: gestation period, Rc: reproductive cycle, sex ratio of embryos 

(F/(F+M)) was set as 0.5. 



Supplemental Table S3. Reproductive parameters of 5 billfish and 4 tuna species in the Northwest Pacific Ocean. 

Scientific name R Lm (cm) EFL Lm (cm) LJFL Lm (cm) FL Am (yr) F (million) References 

Makaira nigricans o 180.56 7.36 6.94±1.12 [67] 

Istiompax indica o 194.90 223.00 6.97 1.52±0.2 [68] 

Istiophorus platypterus o 166.38 5.00 1.299±0.365 [15] 

Xiphias gladius o 168.20 5.00 [69] 

Kajikia audax o 180.78 4.80 4.38±1.67 [70] 

Thunnus alalunga o 83.00 4.50 0.94±0.43 [71] 

T. albacares o 107.77 2.40 2.71 [72] 

T. obesus o 99.70 2.26 [73] 

T. orientalis o 190.00 8.00 5.8-25.2 [74] 

R: reproductive type (o: oviparous), Lm: size at maturity, Am: age at maturity, F: fecundity. 
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