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The study on the improvement of estimating back-calculated fish growth

equation by weighted average method

Woo Sung Yang, Jae Bong LEE*, Yo Won Heo, Dae Hyeun Kwon',
Seok Gwan CHol, Sang Deok CHunG and Doo Hae AN

Distant Water Fisheries Resources Research Division, National Institute of Fisheries Science, Busan 46083, Korea

!Coastal Water Fisheries Resources Research Division, National Institute of Fisheries Science, Busan 46083, Korea

This study aims to suggest the methodology to improve to estimate back-calculated fish growth parameters using weighted
average. It is to contribute to correct errors in the calculation of back-calculated growth equation with unequal numbers
of sample by age. If the numbers of sample were evenly collected by age, each back-calculated length at age was equal
between arithmetic and weighted averages. However, most samples cannot be evenly collected by age in reality because
of different catchability by fishing gear and limitation of environment condition. Therefore, the estimation of back-calculated
length by weighted average method is essential to calculate growth parameters. There were some published growth equations
from back-calculated length using a simple arithmetic average with different numbers of samples by age when searching
for back-calculated growth equations from 91 relevant papers. In this study, the process of deriving growth equation was
investigated and two different average calculations were applied to a fish growth equation, for example of Acheilognathus
signifer. Growth parameters, such as L., k and t,, were estimated from two different back-calculated averages and the
growth equations were compared with growth performance index. Based on the correction of back-calculated length using weighted
average by age, the changes by female and male were -14.19% and -5.23% for L., and 59.28% and 18.91% for &, respectively.
The corrected growth performance index by weighted average improved at 7.05% and 2.46% by female and male, respectively,

compared to the arithmetic averages.

Keywords : Back-calculated Growth Equation, Weighted Average, Growth Pparameters, Growth Performance Index
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Table 1. Back-calculated body length (mm) and Coefficient of variation (CV) corresponding to the age and sex of Acheilobnathus signifer

Number of Body length*
Sex Age* ()%
sample* LO0.5 L15 L2.5 L3.5
1 63 31.07
2 141 30.61 38.49
Female 0.74
3 75 29.47 37.72 44.96
4 11 27.44 34.13 43.27 48.87
Arithmetic average* 29.65 36.78 44.12 48.87
Weighted average 30.29 38.02 44.74 48.87
1 20 31.93
2 48 35.11 42.86
Male 0.61
3 33 36.07 4533 52.98
4 9 33.06 41.82 49.65 56.92
Arithmetic average* 34.04 43.34 51.32 56.92
Weighted average 34.65 43.66 52.27 56.92

*Asterisk indicates the originative of data from Baek et al. (2002).

Table 2. Comparison of growth parameters and growth performance index (GPI)

between arithmetic and weighted average methods

Arithmetic average

Weighted average

Species Sex L
F 7.36

Acheil th jgnij
cheilognathus signifer B 789

k*
0.18
0.23

to* ] Lo k to [}
-2.41 0.98 6.31 0.28 -1.31 1.05
-0.93 1.16 7.47 0.28 -1.24 1.19

*QGrowth parameters (Lo, k, t)) were referred from Baek et al. (2002).
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(B) Male

(A) Female

= = B ﬂ&g_d@%ﬁﬁvroifﬁw@ﬁﬂmﬂm@m
o v ~o —_ — :
C 3 g T8 ypzXXEpT¥lgpgNgme B
g g e JJ EATﬂﬂAﬁ%mﬂ7uﬁ%%¢5_zlo_a
3 = TE R s WS R ap
il s SE yTTIelecrEmeiiecfdn
mm, . g ﬁo,mu. ‘_mmeotﬂmﬁﬁ7ﬂﬁ.WoEzTﬂlMo#ﬂlnjﬂmﬂﬁ
: 3 2 BITETEM TS ogpwmT L FE T g T
4 s TEERTCAMEEIZ LS ERZC
_ 2 N W PESTWE pS o R
£ AT ey B B I S = R R
< 55%@&@&ﬂiﬁ.zoﬂ%woﬁﬂl/O,XOH
S ! IS — oY TO
v s HptPPagdogdgratrd$ s
g ﬂﬂﬂMuELabovﬂﬂmaMa\\bNJ]AT%7mHIE1%.A
s ‘LoerﬂAro#o,ml] B Mo T Wﬂo]ookln_rm“l
= o < 2 -~ ° i T A chi
- P A m NP L VT L SR
« F BEEHY yTepThEgae a0y
7 = gy
5 ﬂﬂﬁ%iﬂiﬁoﬁATouraﬂw&ﬂﬂms_oto7
B o & KN o] m =K S o do LE T ol I~ ,DluAl
I B I T A AR
S %#%ﬂ%ﬂﬂ?ﬂ_ﬁﬂwmﬁ(o_aﬁmMmULmﬂﬂﬂﬁu
N— -3 £ PHEBT T BT PO REREW G YW o0
T8 888%2%388 & B TR T BT ERBPLOHERGD P oTT
v =
[=:]
2 =
El M T S aFE X AN NE g ook Y
a NN S 2 ooy W o% M OoR W X R gy 9
< o mo3 Roo@ R BTy n Tk 4o
g TERI D EXEE&wT 4T g lag
5 - ) —
e £ r ¥ R duﬂdu_ﬂ%?7%o ) N L
= —_ N —_ — —— O o ane]
E= R S B ol e B M AR N
. ERERN ] ﬂ%gﬂﬂom@zoﬁc T
— ~ ) B - -
E T m, Ly EPup T me e Ty
£ o_eq_OIA.T/mvxlwﬂLﬂlo#_xﬂd;o of iwiﬁd»mﬂﬂwmt
- = Toe 2D oy ERAFE W B o o
@ — =
S ST S T - O AR - iy
: T SSF TEpr el &y,
= e 2 wmedtTIuwd vz
3 =hes Tl Eagzil, BePeSd
= 3 = | —_ A T =
o~ & . oEﬂ%@MH o & dud.ﬁ“ﬂﬂquﬁﬂo ,m.o%o7 g .
3 TMJ nML o = = o = B’° ﬂl ﬂwu D.Tv farze) o X :-L = Tor
25 TEX O ZE ol 2P e S A R
S B o N op 2w ¥ do T 9T o7 =k s weoe
Sg domT v | MR oo N oF o T w9
SS VEompl PSRy P2 T8 Pgad
, £ 8 B = mo I~ v ofy = -y = qgm dlo
5050505050 Dmb OﬂEﬁAE%_MHWOAMﬂﬁ%&ﬂL@ﬂ7‘U|OOH_‘WEMH‘WNOJI
& & B B+ T m ® o L"M ﬁEﬂlNJTﬂl?dlroﬁoE.#Hﬂ‘ﬂibﬂbﬁTﬂ_ﬁ mwo,z.ﬁx
(ww)yabus) 1 oS B AF [ __t A < Ko o] mu N AT W ke o RE o oT
=T oo™ N TN YN WY R AT

Al AL

o

AF9] (R2017027) 0.

of HAR=HY

o] e

3

5=

Hgt},

=

==71E

=
=

474 | Journal of the Korean Society of Fisheries Technology

7} ARt



References

Baek HM, Song HB and Kwon OK. 2002. Age and growth
of korean bitterling, Acheilognathus signifer in upper
reaches of the Hong-cheon river, Korea. Korean J
Ichthyol 14, 254-261.

Campana Steven E. 2014. Age determination of elasmobranchs,
with special reference to Mediterranean species. A
technical manual 94, 32-34.

Coghalan A. 2016. A little Book of R for Bayesian Statistics.
Release 0.1, 1-23.

Heo YW, Lee JB, Yang JH, Cha HK, Kim JJ and Zhang CI.
2015. Age and growth of the goldeyes rockfish Sebasetes
thompsoni in the Ulleungdo and Dokdo areas. Korean
J Fish Aquat Sci 48, 929-939. (DOI:10.5657/KFAS.
2015.0929)

Kwon DH, Kang YJ and Lee DW. 1999. A population ecological

study of white croaker, argyrosomus argentatus
HOUTTUYN in Korea waters age and growth. J Korean
Soc Fish Res 2, 54-60.

Munro JL and Pauly D. 1983. A simple method for comparing
the growth of fishes and invertebrates. Fishbyte 1, 5-6.

von Bertalanffy L. 1938. A quantitative theory of organic
growth. Human Bio 10, 181-213.

Yang JH, Lee SI, Cha HK, Yoon SC, Chang DS and Chun
YY. 2008. Age and growth of the sandfish, Arctoscopus
japonicus in the East Sea of Korea. J Korean Soc Fish
Technol 44, 312-322. (DOI:10.3796/KSFT.2008.44.4.312)

2017. 10. 31 Received
2017. 11. 21 Revised
2017. 11. 21 Accepted

Journal of the Korean Society of Fisheries Technology | 475





