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Ecological Characteristics and Biomass of White Croaker Pennahia ar-
gentata Population in the South Sea of Korean Peninsula
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We investigated the ecological characteristics and biomass of white croaker Pennahia argentata population in the
South Sea of Korea using catch data from Danish seins fishery and biological data from 2018 to 2020. Survival rate
(S), which was estimated using Pauly method (1984) was 0.361 per year, and the instantaneous coefficient of total
mortality (Z) was 1.019 per year. The instantaneous coefficient of natural mortality (M) and that of fishing mortality
(F) were estimated as 0.351 and 0.668 per year, respectively. At first capture, age was estimated to be 1.19 years and
length at this age was 18.7cm. The annual biomass was estimated with a biomass-based cohort analysis using annual
catch data between 1997-2020 in Korean water. The biomass of the white croaker declined sharply from 4,000 tons
in 1999 to the lowest level of approximately 1,000 tons in 2004. Post 2004, the biomass started to increase gradually
and reached approximately 7,000 tons. The amount of resources was 35.7%, 34.8%, and 16.5% at age one, two, and
three years, respectively, and 86.9% of all captured white croaker individuals belonged to the age group of 1-3 years.

Keywords: White croaker, Pennahia argentata, Ecological characteristics, Age at first capture, Biomass-based cohort

M E

B %|(Pennahia argentata)~= 1013} Pennahia%;o| <35}
el B vzt SHEE o] Stk & 9z WS i §)
o] FEGE g 3ol 1, opbu Aol = & A2 Hol Y=
Aol EA oz wlz7]ekalE B th(Lee and Park, 1992; Kim
et al.,, 2005; Oh, 2008). ¥ 72| = <-g]u}e} Wyl ofu g} U=
I F=oll = AR A 7127 Yl AAA ofF 5 shelal &
S oll, Foflolrls EECAS] Sa% Ao BAHEY
AR O] S F=roll Al o1 2 stal Qltk(Fishbase, 2021).

1990 i &} 2000 ol o] 271714 i 9] o] PeH o]
HBHHA] S-2utete] el A Qo] -2 W2 HISHE 7] o of

ol o S, APEE AL, ol M= Hdi Al AaAde

Aesct. Sl WBolFAILolle] W7} 71 Hal
S oh(Kim and Kim, 2004; Lee, 2011). o]o]] w}2} 1980 ] =
2 AEOI A o el sl o 2= HAX]= 1990 o
ojHelli= AllsolA FF=ol SHIA FEC & B el
Al ool =G ot 1990 ol = T4 E S g B
oj4fo] Ak AL, 2000 ol = o o] B HAEHA -2
Lo} Wl ool @A | WEHE: 21 9ick(Baik t al., 1999;
NIFS, 2017).

ESE HAA] = Aol g A gl Kot oot g A ¢l
ol goll ot o] gFe HlFo] AX|A E¢lem 2000 5
HHLE = ASHERtol ¢, ASHAbdoldd, ebddolyd T1e|al X
o= AR Soll &gt o] vl& = S7IsHAA 1990
o o] & A& 07 FhAshd o] P2 20109 FRHEE 5
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QITHKOSIS, 2020). &<+ 7] &3},
oz Lelife} e ol 28 of
30] ojg]go el QLo BapAls ofgjeko] %
781 Qs olF0.2 o] 927} glo] A%< 2l o] &
< 9Jaf 22 ol 7} L a st ojFolh,

AR el S5 A o] Aeesty E4%)
9 2pgls7lel Tajuelo] Tt AR 19934 E 1995
A7 Zol g g Aol Rle] XS o] 8 Zhang et al
(1999, 1999b)2] @177} HjsEAolct. TLefut o] A7)
%) 9] A elepo] F2s] 2Hashe Al71Gom oF 20do] A &
Alo] o] QJat7 wiste whedal] olgith e H oj8dy
A2 o) gato] maLx) 2ol st 47Ie} Taeto] 8
L e,

olof & A S2|uet kol BEAE of2jsls 3
2 A o) Zolqg Aol Ael Y elzol Al
wol ol ojal oj3l 22 371¥(2018-202013)2] of2] X}
2 o|gato] MRS, IAAIAS, w7HIBAAS, 1
23 o E A A 53} 2L A LAHsH BN 26}
T AAEE 2R B 2oE B og Awd A

&
:

F2A AR 20189 197E 20204 12€714] 3d7E 9
TolFA ALY Ee AdsiteEolS Aol el
o3l | E HAAE vl o, F 4 ARPE R el she] S
S2E 2t Al 2 e Itk (Supplementary Table 1). 71

A AR A g5ofA ZF AlFE ol gr] &S sto] 3
AFsFTHTable 1). o]]E2] A5 2442 20185 20207t
A 9] A&z AR ZHE Jeon (2022)0] 2]t von Bertalanffy
74 o] w7 ela(Table 2)E ARg-31o] 57431 3Ith(Table 3).
MIE(S) H =7HHAIL A (2)

e oY= AR/ A= (Table 3)E ARE-5H] o]
A1 (Pauly, 1984)& o]-8-5to] =4 5}¢lct. o] =34

ojgE AGRA AmoA AGANAITTE 7Y =2 AR
0All = 2|2t 5| AFHE o] A|E ti=gtksto] A=
SN Ao AF ] BAE AP}t Al o8 AxhE
< A8 SPAAFS AR (Z)= A& A S=et

23 o) Wgkstel 245t

flo ma

A - olshed - B

o

A, AL o8 A ol T2 2l
oju]git}. 1 77] o] S7HFARFRARM) 2
and Megrey (2006) %S AFES19L0.m] 1 A& the ) 2.

o, M
tlo =2
4o 10
9
Sz
g -
G Mo

Table 1. Length composition of the white croaker Pennahia argen-
tata in the South Sea of Korea

Total length (cm) 2018 2019 2020 Mean
12-13 2,901 0 0 0
13-14 34,809 0 20913 20,913
14-15 20,305 9,847 38,034 38,034
15-16 58,014 20,924 50,607 50,607
16-17 134,995 64,482 116,480 116,480
17-18 88,190 87,447 124,077 124,077
18-19 39,494 73,684 131,304 131,304
19-20 161,521 100,676 302,457 302,457
20-21 330,311 178,300 310,368 310,368
21-22 297,579 180,384 176,584 176,584
22-23 131,871 107,393 65,776 65,776
23-24 39,227 107,766 34,198 34,198
24-25 12,006 106,410 13,284 13,284
25-26 5,424 67,436 7,125 7,125
26-27 3,278 21,771 3,841 3,841
27-28 2,649 2,004 2,758 2,758
28-29 2,199 1,984 1,265 1,265
29-30 1,305 1,209 536 536
30-31 768 992 414 414
31-32 994 569 431 431
32-33 167 595 187 187
33-34 60 195 161 161
34-35 91 90 102 102
35-36 25 130 105 105
36-37 0 7 20 20
37-38 0 2 7 7
38-39 0 0 0

39-40 0 0 10 10

Number of individuals.

Table 2. Parameters estimated for growth equation of the white
croaker Pennahia argentata in the South Sea of Korea (Jeon, 2022)

Parameters Pooled
L. (cm) 40.01
W_ (g9) 827.80
K (year") 0.23
t, (year) -1.56
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oA7|A ¢ =Cxt olH t = Y, Ci= AT=A 7

o]FL 0.302, A]o]F= 044008 KR #o]Fo| &5}
0.4402 AME-314 T} K+ von Bertalanffy A37H4] 9] A2HA|14=

= Al7go] 0 ufj o] o] 24 Ao, f= HA-HF -‘&74]/51—4

Aot 2 tof| A= Jeon (2022)2] A2 1?1 K= 0.23/

year, t;i= -1.56, Bi= 3.08645 217} ARE-5FG o, F[tf AR

9H 2 Q1FSHAF. 7Pl SR A ) S7ARARD)
S} STAAAF AL MY o] §3ko] Fg3tsict.
F=Z-M

O1ZIZHA[A(L)

oA AZ(50% o7 AH, £)& BEAFLS E3)A
ZA ok sl IF WE A FHo| o)t AR E A= Flo] B
s3te] olgEe] Mg AAE(Table 1)2} A $7d8 von
Bertalanffy 437415 ©|-8-51¢] Pauly method-& 21-8-5}o] 7%
STt =, o3& 9| AR Ao A LAY AH o)Ake] A
ol thaff o] B & LA A& A4 o 2 vyehH AL ok a) )

_L4

¢ At
o . as
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o714, C = ARl B AR, i As, At Z2e] 4% 7
3ol SElE A= 749] 2oL, e Aol Slo A 24 Z
2hS Tkl Tilste] 7|H ol AAA(C ) S Fakdc

C=Atxexp(c-Zi)

Aol td af AR AIS(C )2k 7ol 2 HAI4(C, )2
o] H1(S) & AFste] thi Ao 2R e AMBIHAA AT

Table 3. Age composition of the white croaker Pennahia argentata
in the South Sea of Korea

Number of individuals

Age
2018 2019 2020 Mean

1 634,469 396,274 768,632 599,792
2 569,253 458,906 505,788 511,316
3 126,345 189,913 96,979 137,746
4 24,471 56,120 18,978 33,190
5 7,541 18,814 5,870 10,742
6 3,643 8,712 2,845 5,067
7 2,460 5,559 1,949 3,323
8 532 632 385 516

2 B4 9 2 24 723

o o

wAo) Ay A Aelake 24a1] Sla) AARE 7]
ZEFSFSERY %*}%3}‘21@ Z npAut dw o] nE o
gof gt At - A o] A1 AEE 2 A 74K o
FHoR A AYH ALSTES ]A‘_}o}% HpAl O @ oy
AL 0121%*1}&% SRR A Z(M), TfA| et &71o0] 8]
AVA1 % (terminal F) 24 2|7} ez 2 2 AFLE| 0] 24 4o
th3-7} ZtH(Zhang, 2012).

HA wpR|e Aw o] A A4
3t3iet.

oo kel Al oJ3) #3

FAM-G
B=C, i
iy {(l-exp(-(FrM-G))}

WE dmw HTeolo] Aeleke ohea) ).

C. (F+M-G)
i TP
l'l .

ij

7 ]S AT A F ot%ﬂ @u}.
B=B, .. exp(M- G)+C exp(—'-)

o714 B= il jB 9 AU, C = i jaole] of
Fo(Table 4), M= 2749, G = 1501 703
AEo|t),

ol oledn Xelero e A olejo st wx7kol g A
A= ot Aol ol =5kt
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TR QAN AIS(M)RF TR 47ko} 8] AP (termiinal

>



724 Ame - ol - A - olsF - 2EHE

ot Abdg ) o] AP AIE o17] flel vt 22 whE
Aol eJelf RS sholTh MA, o] i A= A"

F-o] Aeln|7} o2 A[F (a)=s(a)F| 2.2 7}43to] mpx]at &
O HE AT e Aw O] npA]u} AS A5t AP E Bt
F(a)2 53¢ A5y Aei] s(a)S 7ol A nhR e A= 9] F(a)gk
= 72 AR E 2SIt o oA A el
2 g7t e AF (H)=qf()] o= 717gske] npA|ef A
O e AT e Ao mpA]u} AS A g Aw=E Hot
F(t) gtoz FE ded o]gd7=n] () E oA e A=
npA]al A O] F(t)ahS A o]of o] A &S
A Atz = ARgsto] e AR Apdsk © o] gApy

A% A5,

Table 4. Catch in weight (MT) at age of the white croaker Pennahia
argentata in the South Sea of Korea from 1997 to 2020

Age
Year Total
1 2 3 4 5 6 7 8
1997 399 689 295 98 40 23 17 3 1,565
1998 453 782 335 112 46 26 19 3 1,777
199 560 967 414 138 57 32 24 4 2196
2000 476 821 352 117 48 27 20 3 1,864
2001 255 439 188 63 26 14 11 2 998
2002 187 323 138 46 19 11 8 1 734
2003 117 203 87 29 12 7 5 1 460
2004 82 141 60 20 8 5 3 1 320
2005 73 126 54 18 7 4 3 1 287
2006 86 149 64 219 9 5 4 1 338
2007 140 241 103 34 14 8 6 1 547
2008 167 289 124 41 17 9 7 1 656
2009 174 300 129 43 18 10 7 1 682
2010 216 372 160 53 22 12 9 2 846
2011 257 443 190 63 26 15 11 2 1,007
2012 294 507 217 72 30 17 12 2 1,152
2013 304 524 225 75 31 17 13 2 1,190
2014 458 791 339 113 46 26 19 3 1,796
2015 588 1,015 435 145 59 33 25 4 2,306
2016 595 1,026 440 147 60 34 25 4 2330
2017 605 1,044 447 149 61 34 26 4 2,371
2018 699 1,206 517 172 71 40 30 5 2,740
2019 886 1,528 655 218 89 50 38 6 3,471
2020 825 1,424 610 203 83 47 35 6 3,233

15 |
o% In (Cpldt)=-1.0193x + 13.675
oog 2= 09787
12t
B
c °p
£
6 |
3
0 1
0 2 4 6 8

Age (1)

Fig. 1. Estimation of the selection ogive of the white croaker Pen-
nahia argentata from the length converted catch curve using the
Pauly method (1984).
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MIE2(S) L e ZEHAFLAL(2)

20182020 7k#] 37§ o8&E AP ARREE ARE-3lo]
Pauly (1984)9] W] o2 AZHE(S)S 43 A A&
0.361/year= F = et ARHE-2] W32 (Z=InS)ol| 23 3
A SRR AIS(Z)= 1.019/yearo]| it

=UXAANYA M) R =22 Al(F)

AR AIG=(M)= von Bertalanffy /d74]¢] afejn]
B9} WS ko] A4 9] A= 3.0864 T1E]al i
NS 283 A3 0.351/yearitt. Xt AG(F)=
F=Z-Mo]| ¢]3} 0.668/yearZ]tHTable 5).

Of=I7HAIH ()

OIEMA AR (E= 50% oAF7FI A, 1) A2 A=
(Table 1)€} von Bertalanffy 4d3}4] o] ofj 7fH =& o]-8-5}0f
Hx/d o= Heksto] Pauly®] ofglE=pAl oz 243 Aut
1194 2™ o] o] A7 18.7cm S TH(Fig. 1).

lEd Y XY £

Table 5. Estimation of instantaneous coefficient of natural mortal-
ity (M) and fishing mortality (F) of the white croaker Pennahia
argentata in the South Sea of Korea

Input data  Estimation of M Estimation of F
K=0.230
Zhang and t =9
Megrey mex 0.351 0.668
(2006) t,=-1.56

B=3.0864
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Fig. 2. Annual changes in fishing mortality of the white croaker
Pennahia argentata in the South Sea of Korea.
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Table 6. Estimated instantaneous growth rate (G) of the white
croaker Pennahia argentata in the South Sea of Korea

Age L, (cm) W.(g9) G, (lyr)
1 17.8 67.8 0.705
2 224 137.3 0.464
3 26.0 2184 0.325
4 289 302.2 0.236
5 31.2 3825 0.175
6 33.0 455.8 0.132
7 344 520.3 0.101
8 35.6 575.7 0.080

Table 7. Tuned instantaneous rate of fishing mortality by age of the
white croaker Pennahia argentata in the South Sea of Korea

Age F(a) s(a) F(a)
1 0.339 0.460 0.307
2 0.824 1.117 0.746
3 0.794 1.078 0.720
4 0.599 0.812 0.542
5 0.499 0.677 0.452
6 0.588 0.797 0.532
7 1.518 2.059 1.376
8 0.737 1.000 0.668

FHE BT v F(a)E YERH Itk Table 7). T2 &
E Ao vupx)at A7-S Al Qlst A= F(F(1)2 o] 25E 5=
4 A= oA EH|(f()eF AR vhA A=l F(h)E
LFER I TH(Table ).

A= ol gapd A2 WEkE B H(Fig. 2), 20004 =
of 1.117/yearZ 714 E3kom o] % tha 7h4s}7] A 2s}o]
2004 5E] 2018 E71A] 0.4/yearol| A 0.6/year Alo| S 3|5}
o 20199 FE] thas F7FsAAIRE 2004 78 2020 7
A Bt DAL A = 0.587/yeari Tt

BAFS 7122 § FTE B o3 FAHE HpA ¢
1997d€] 2019\ 7HA] A A=k 19979 oF 3,500
o]glomn o] x&A o7 7HAaste] 20015 E 2008 7HA]
oF 1,000=2] 452 F-A|5th(Fig. 3). 20055l = 21
ol A A3] F7ete AFS Hlom 53] 20159 o]¢ B
2] 0] AU 4,000E0] o] 2FH 3L 2015-2017 FH+F 5,200
of E7HA| F71ek A o= FA ) Fig. 304 ta o E0]
o] ¢ o] m}el} o] )ek(catch per unit effort, CPUE) A}&.2] &

Table 8. Tuned instantaneous rate of fishing mortality by year of
the white croaker Pennahia argentata in the South Sea of Korea

Year F(t) f(t) F(t)
1997 0.688 0.933 0.623
1998 0.725 0.983 0.657
1999 0.984 1.334 0.891
2000 1.233 1.673 1.117
2001 1.039 1.410 0.942
2002 1.089 1.476 0.986
2003 0.932 1.264 0.844
2004 0.721 0.978 0.653
2005 0.574 0.778 0.520
2006 0.503 0.682 0.456
2007 0.636 0.863 0.576
2008 0.675 0.915 0.611
2009 0.606 0.822 0.549
2010 0.627 0.850 0.568
2011 0.639 0.866 0.579
2012 0.640 0.868 0.580
2013 0.528 0.716 0.479
2014 0.626 0.850 0.568
2015 0.723 0.981 0.655
2016 0.697 0.945 0.632
2017 0.648 0.878 0.588
2018 0.654 0.887 0.592
2019 0.773 1.049 0.701
2020 0.737 1.000 0.668
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Fig. 3. Annual change in biomass(mt) and CPUE of the white
croaker Pennahia argentata in the South Sea of Korea. CPUE,

Catch per unit effort.
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2004; Lee et al., 2009).3}A]9F B 2] 2] AAY-50F A F=4]
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Fig. 4. Annual change in biomass by age of the white croaker Pen-
nahia argentata in the South Sea of Korea.

APEE A L] 2 alel &gt AFE-E QJu|sta 2 AHlS o
240 2 Pelshe o] w9 Fa % 2 2-0|cHZhang, 2012). 7}
Aol 314], 2, 319k @ 5 thopet f1glo] glAet o]
g RAES BE sy o= olggo] whETh 1 EE 2
ATl AL B AT X2 02 Fhasiu] T1o) &3t 22
WA &2 von Bertalanfly 4442 $ttk= 714 3}of von Berta-

Hoto] 74okgon, ol 2B (Pauly, 1984 A-§5H Jrastel
o] 245 AT, AL 0361 year, £ ASL 1010/ 1anfly B AR Ko} el g o]85He Alverson
year@th. and Carney's method (1975)E 4 s}0] tA} o]529] HA-A|
27 AP A2 o] Bl 0] glAFO & 7)) o] o] Blof| olat = BA A A BE o]83dlo] o5 EAS & o & Rk
S} Zhang and Megrey (2006) ¥ 0.2 24351911, <7H4F<d
Table 9. Comparison in ecological characteristics of the white croaker Pennahia argentata
Reference S Z M F
0.25 0.456
Zhang et al. (1999b) 1.38 0.922
Pauly (1984) Alverson and Carney (1975)
0.361 0.351
Present study 1.019 0.668
Pauly (1984) Zhang and Megrey (2006)

S, Survival rate; Z, Instantaneous coefficient of total mortality; M, Instantaneous coefficient of natural mortality; F, Instantaneous coefficient

of fishing mortality.
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AP A= 0.351 year2 A E L
0.668/year® A =] it}

A4 EAX S A3 A9} v sl L H(Table 9),
Zhang et al. (1999b)e]l 2Jgt 1993ARE 1995\ 712 AHx
A AR 2 RE 23 AYE-L 0.25/yearH L, H Lol A
2018WFE 202087H4] A4 Atm= 5 ojgEAH
o] FYU3t Wof oJsf =4 AxHE-2 0.361/year= 2571
Hop kol oF 44% F7kekqinh. 3R thas 2ol 7t 9l
A gk, AFAAY-2 0.459/yearol| A 0.351/year= 7r43}% 1L, ©]
SAPY I 0.922/yearo| Al 0.668/year® 74313t 25 #of
] 8l AFAAPL Rt of ARG 74 1Q12- 25 Hof H]sfo] 7}
A o] S7hskl e (Jeon, 2022), HAEA] of Zwke] of
S 2R sk @R ol o 9] A=(Lee etal., 2013)3} 3
A HFAE ez sk ol o] M E = 5 ol e d o |
slofl oJgt A o2 4ot

ST E BAof osf 243t 19979 ARk oF 3,500E ©]
Fom o] & &2 0 2 7h4ste] 2001'A5E 20087H4] oF
1,000E2] 5252 -89 T. 20051 FHE] = 2l eFo] A A)3]
Z7lele BAHS molon] 53] 20154 o|F By Ae] Aol
2 5000E o402 201520174 St 5,2000] E7HA] Z7}
St Ao 2 FHE Q. CPUE= A ko] vigshy dxed
ARS Bol iR e) F70] A% Tt 4 gt
2] ofEjgke] b e B AAsh iR elBololeol
CPUE®| ®i3}e} =45 A}eke] HalE vl FARE
A Ui Q) ol A=Y Aol vlny H3te)
Al A= Ak & o= Stk A= AL 14171 35.7%, 2
A7} 34.8%S 2215k 001 LHeA] 34174207} 2 712] 86.9%
2 ApAIekeS Wyt ofe} 54] o]ake] melgolrt ALK o
2 Yebdth A tRo] AL Zhang et al. (1999b)e] - 2
kol vl 24| 7} 2FA] 6= Bl&0] A UERE o™ 34] o] 39
AAG Y HlEE F7IRE A0 Uit Aol 1.46
Al(Jeon, 2022)%-2 7HokstH A< 715t dw ol 2, 34| 2] oAk
o] Awo] ARk HlEo| EokA|= A2 Aol F7Heha Al
ARttt AFlo] F71ekE AlAFSHE T THE o= 2004 F1E
20209 7H4] A= o] ARG A= 201992 A5kt 0.7/
year |5} 0.1 5t 0.587/yearA=H|, H-%] 2 A Ak
B SES o] 8ot AR RS 58 AL E A5
ol A 19931 ol A 1995 Azl Al 2|43k HaY e Al 9] o]
AFEA7F0. 7 fyear Bt W-E 79 A o] S7FEE AAFSHR
tH(Lee and Zhang, 2001).
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gk oAl o2 SR Al Rl Al ol A ARl ek A7}
oF ¥ 7F d asirbar wehem, & A-tol A 4 AEfeA]
EAAES o] e o HSlE A2 o]39 A AUHE
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Supplementary Table 1. Monthly size distribution of of the white croaker Pennahia argentata in the South Sea of Korea

Large Middle Small
Month Range of TL Meanof TL SDof TL  Range of TL Meanof TL SDof TL  Range of TL Mean of TL SD of TL
(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
2018
Jan. 23.9-31.6 26.6 1.6 21.7-26.7 23.7 1.2 18.7-22.7 21.0 0.9
Feb. 24.8-35.0 274 1.8 25.7-32.8 28.3 1.7 18.6-24.2 21.3 1.0
Mar 24.3-33.6 27.8 21 24.7-31.5 27.2 15 17.0-23.2 20.5 1.1
Apr 23.8-33.3 27.2 21 21.2-27.0 23.6 1.2 17.0-23.5 204 1.0
May 27.8-34.8 31.0 1.5 21.8-30.5 25.6 1.9 18.2-24.6 21.3 1.2
Jun 24.6-30.5 271 14 21.3-26.5 23.9 1.3 16.2-23.2 20.7 1.3
Jul 19.4-24.6 222 1.0
Aug 27.9-34.7 30.8 1.8 242-31.3 275 1.5 222-275 247 1.0
Sep 27.6-353 30.9 1.9 23.2-274 25.7 0.8
Oct 26.5-30.2 28.4 0.9 21.3-27.8 241 1.3 17.8-23.0 20.9 1.0
Nov 28.0-35.7 30.1 1.9 21.4-30.2 275 1.3 17.1-24.2 21.2 1.3
Dec 23.7-29.4 26.8 1.1 22.6-30.3 25.8 1.5 12.8-19.5 16.3 1.4
2019
Jan. 27.9-33.3 31.0 1.5 22.8-29.4 25.0 1.2 14.5-21.1 171 1.4
Feb. 24.4-356 27.3 24 23.6-32.0 26.0 15 17.2-221 20.0 0.8
Mar 24.2-32.5 27.2 1.6 22.0-26.9 245 1.1 16.3-20.9 18.0 1.0
Apr 22.8-359 27.7 28 20.1-25.0 22.3 1.0 17.3-22.3 20.6 1.1
May 26.8-34.6 28.9 14 23.2-29.2 25.9 0.9 18.7-254 221 1.3
Jun 26.2-35.3 291 1.7 23.4-30.0 26.3 15 19.1-25.3 22.0 1.1
Jul 25.3-30.9 27.7 1.0 24.6-27.8 26.5 0.6 17.0-26.3 23.8 1.4
Aug 26.6-32.6 29.3 1.2 24.4-299 28.0 1.2 18.7-24.9 226 1.0
Sep 252-34.5 28.4 1.8 21.0-30.4 25.0 2.0 16.1-24.6 20.1 1.8
Oct 30.2-36.3 323 1.2 24.7-29.0 26.6 1.0 19.6-25.5 227 1.3
Nov 27.0-35.3 30.2 1.5 22.1-281 253 1.2 18.2-25.8 21.8 1.4
Dec 32.6-37.8 34.7 1.2 27.2-321 29.3 1.0 17.6-26.9 234 1.9
2020
Jan. 23.3-35.2 26.3 20 18.5-24.2 21.2 1.0 17.2-21.8 20.0 1.0
Feb. 23.9-34.4 27.7 1.3 22.4-275 25.0 1.2 13.1-21.8 17.3 1.9
Mar 22.6-31.9 26.4 1.9 22.6-29.5 25.3 1.3 14.9-23.0 19.1 1.8
Apr 23.7-33.4 26.9 1.8 19.6-26.8 234 1.3 18.6-23.1 211 0.9
May 29.0-39.6 324 1.9 23.8-30.1 26.7 1.1 17.3-28.0 21.7 1.7
Jun 28.0-34.9 31.1 1.9 24.4-29.7 27.2 1.1 20.6-26.5 242 1.1
Jul 254-358 29.2 21 20.4-30.8 25.6 1.6 19.7-271 23.6 1.6
Aug 30.4-38.2 32.8 1.5 29.2-34.4 31.3 1.1 19.2-27.6 241 2.0
Sep 29.6-37.1 321 1.5 25.3-30.9 28.0 1.1 17.7-29.4 24.7 24
Oct 29.1-38.0 328 21 26.1-34.6 28.8 15 17.7-24.0 21.3 1.3
Nov 27.7-38.0 31.7 21 23.9-29.3 26.8 1.2 15.4-23.3 19.8 15
Dec 27.7-40.0 322 28 23.5-30.1 26.5 1.3 17.0-25.2 21.6 1.7
22.6-40.0 29.0 29 18.5-34.6 25.6 24 12.8-29.4 21.3 2.6

Large, Middle, Small, size category in market; TL, Total Length; SD, Standard deviation.



