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Abstract

Parapenaeopsis tenella occurs widely on the south and west coasts of korea. Sex ratio
showed seasonal variations, with a mean value of 48.6% for the females. The species produces
one cohort a year, with the ovaries ripening from July to August. Insemination took place from
July to August, as more than half of the females sampled in the study over 14 mm CL were
inseminated. Gonadosomatic index (GSI) reached the maximum between July and August. The
smallest mature female was 11 mm CL. Size at 50% sexual maturity (CLso), determined from
both mature females and inseminated females, was 12.53mm and 12.28 mm CL, respectively.
The life span of females appeared to be 14—15 months according to size frequency
distributions, while that of the male was 13—14 months. Population growth was estimated by
the modified von Bertalanffy growth function incorporating seasonal variation in growth. Based
on the growth parameters (K = 1.22 yr™! and L. = 21.99 mm CL for females, and K = 2.00
vr ! and L. = 15.00 mm CL for males) growth curves showed that females grew faster and
reached a larger size at age than males.
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BgX)$7 (Family Penaeidae) ol 2:81= w5
(Parapenaeopsis tenella) $-2lviel A8l 4%
oA el AMEAA EESH, deke] Aol
=2 MA3HCha er al, 2001). $Eviatel) A
s B3 AHe 19508 BuEoe 9
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ounf, ol F 5ZT RN, W3k F3h ZAS,
ARFAZANS) o] F2 PFoZ oEFHT g}
t}. (Cha er al, 2001 : Kim et al, 2002 : Kim ef
al, 2003). F8 HAEN BASH A7 o
e AAHA HESH ATE 7IRE § AW
Bele BAje} A2 wstE sty 7hAdln
Ae FA gt o] <l T8 APEES A
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g T AE NZE oF N ol Fol
AETAHL 712 A1 Hayge v o &
=

G4 Bl ARl e A g2 29 el
AT2E A FEHGY M dE 2 3
of B3 A3 A&A7Ie el B Q7 (Cha et
al, 2001 : Cha et al, 2003) %} F3] =X
Aashes B A G #3 A4t B
a5o] YA (Oh er al, 2003), WA§So] T3
ArEc vleg 2719 HajAleR vlE o F49g
AJo] wth= Tokai and Sakaji(1993)e] ®.i7}
S B AEHQ dFs AT Aol

b, B dFoMe g3 SR AXE AR
T AEige] Hasle S AR Hes
sfefsarat gt

M= 2 Uy

B Ao AR R 2B 199843 1149
2E 19994 109714, g AA Fo ARZ &
3ol 4] Beame] Zo]7} 8moli, €45 1E WE
o} 16mm¢gl A-¢-=Ze g AMAstgct A4-E T2
< AAeA 10% SARAXZUHUALRS o] & Y3}
Qoo HE FRL 2-39 & 70% 42L &
dog BHEIYL.

AA4-o] AR TR} AL 43ty A
AFE ZE NAE EHYges s o4
FEE dFH AY7|(Thelycum) s} 71 A 4)7]
(Petasma) 2] %] 9sf o]Fo)Rr}(Hayashi,
1992). 7¥z}4(Carapace length : CL) & 39 9]
1AM zbe] AFA AR AAE YA E
uj 73 (Wild M5) 8}l 4] Ocular micrometer& o]&
3t AT APAHY] AF & g A
H@FANA &84t

Tale] Al WSFE FAsr] Ha €2
AYE AR HAxDAF ANEDF AlelE
Imm AFF7E02 o] 71zt e X A7
£ Bhattacharya(1967) ¢] Al 4% 9s) =
=& RElslgy. Ead Reol B3y g o
o] b AsAI71E e A E 7Y 1Yz
71 & Aud#Eg ol&3dld ¥HEHE von
Bertalanffy A33Z49] ¥l4-Z Systat T2 188
o] g3te} Bl w4 FPYPow FIIPTH(Soakl
and Rohlf, 1995).

Lt pemag LDO [1 —exp_K’(t ”‘KJ)—(CMW)Sin(QW(t—f.~))]

Le el 74, Low o823 HAAZ (43,
K= A% A, o 7470) 09 o) Aoz,
(CKI2m) sin(2n(t—t)) & AZo| o3 dAF9 W
2 ekt W% Aotk C(Seasonal
Oscillation) &= Aol @& A& WF Aoln,
ts= WP(Winter Point : &4 & A&} 714 =¥
AZE 1dedl g HZ24 Yelkd gbel 058 ¢
& ook & - 7y A4S ninstr) 98 L.
K7k& o]-&3la] Pauly and Munro(1984) 2] HH
o we} AR RS (Growth Performances

Index, ¢ )& TFaHich
¢ =log , K+2log \y L.,

A A A 25 R4 (Gonadosomatic Index : GST)
B YL 2H/ASX10002 F&9x, gA
A GAE FEIY AHL FEHE Al AHE3)
Gt Ao v S HEe ofsty], Y4
735 v e A (Immature), #4Y
Aolle AsoA Maturing), Z& =4 2 F
g AHede  dsuAMature) 2 e
Gab—Alla %(1990) 2] WhH-& Alg3lgoen, v
= 93 A217)(Thelycum) o] A ¥ (Spermatophores)
o] Baten g TRy ¥akg(Fecundity :
Fe)e gsdA AAg w2E #Rsd &+ 3
(Needle) & A3l v dajg g473s] 25
Z A En AN ATt FEEROE AL
Aot AFRAGL 4 - & GAEE Imm @99
AFFE AR Ade EXE Yehlo] ¥
Adetdet. & Aesm@) e R 33 A 77
H AgdA oy g A AA BleR wvst
olFol A ¥-&-& 7 A3t olele] 2X)
g WA (Campbell, 1985) 6.2 FA3}gt).

1

P= 1+ expla+ bCL]

A9 HollA a9} b= Wgojn CLE Betgojrt
o] WA Wy FAHL ZALH WAHANS
A7 F deg P CLY AT s
ojFolH o, A4 Aol dolve A F YA
AA e 50%7} gl o)z CLye a9) bAro)o]
Hl&(a/b) 2 A3t
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T20 g4
A 7)17F Beke] W 48 15.22CH, 29
o] 856Cog 7H Ygtow 9] 20.98C=E 7}

A =ity HFEF GRS 33.10%9x, 1190}
30.96%02 714 krom, 59o] 33.98%% 7}
3wk (Fig. 1).
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Fig. 1. Monthly variation of bottom seawater
temperature (@) and salinity (O) at
the sampling areas.
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Fig. 2. Monthly variations of sex ratio of
Parapenaeopsis tenella
(females : males).

Az 23 e ygloA 3
741011 walEte] 949 1—?— ojF 7Hyske M2
A (10.10 mm, C )7} 2d3a, 109004 o)
S8 44974AE AAol A ojFAA o}
10—11mm Welel t‘lif& B7 {AEE By
A%, 598E & ARES 2o 947 10€9)
= AR A7 3 P 24 ARES 3 3l
18.21mm$}t 18.50mm BojHxr 10¥%E #¥3)
= AoF Hol e 14-1574=2 FAHAUG
(Table 1, Fig. 3). ¥4 7 3287 Jilagol
o]3t W3 Y von Bertlanffy A1#2e) AR
{(pHe gAo] 2.77, F30) 2.650.2 FHo] A
o wis) o) e Aoz vegth AEE A%
Wae (0SS AEy, o -5 47 1.463 1.008
2 gRlo] A0 M) 4% %ﬁ}gol B ACE
vepon, Ao 74 h%l AZI(WPY& 0.52,
0528 -4 2% 1492 Z=AHEri(Table 2,
Fig. 4).

Table 1. Relative age and mean length of
Parapenaeopsis tenella cohorts in

the southern coast of Korea
established using 1st July as the
birth—date

Relative age Mean length (mm)

Sampling date

(vears)  Female Male

Nov. 1998 0.33 10.60 8.27
Dec. 0.42 11.00 8.61
Jan, 1999 0.50 10.78 8.62
Feb. 0.58 10.20 8.54
Mar. 0.67 10.49 8.00
Apr. 0.75 10.88 9.85
May 0.83 11.29 10.75
Jun. 0.92 12.25 9.43
Jul. 1.00 14.60 10.38
Aug. 1.08 16.78 10.73
Sep. 1.17 18.21 11.15
Oct. 1.25 18.50 10.85
0.25 10.10 7.94
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Fig. 3. Size—frequency histograms for
Parapenaeopsis  tenella  sampled
monthly between November 1998
and October 1999. Males and
females were grouped into 1 mm
CL size classes.

Table 2. Growth parameters of females and
males of Parapenaeopsis tenella estimated
by nonlinear regression analysis. /le.
asymptonic length (mm) : A : growth
coefficient (yr ) : C: amplitude of growth
oscillation : #;.the age at the beginning of
growth oscillation ; WP : winter point ; ¢'
: growth performances index

Parameters Female Male
Lo 21.99 15.00
K 1.22 2.00
C 1.46 1
WP 0.52 0.52
ls 0.02 0.02
¢ 2.77 2.65
r 0.99 0.99
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Fig. 4. A seasonalized growth curves for
Parapenaeopsis tenella females and
males based on the modified VBGF
parameters (Table 2).

G- AR A Wst Fe 687
Fdg 7H ARAZE %&15}11 PR, 74
283 2E A7 45 3¢S 7 AAE Vel
wow, 893 9= 50% ol o] &AL A
&% %g 7H ez yeiga, 10€de 80%
o] FEMAZ e de 7R A2 v
steh(Fig. 5).
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Fig. 5. Percentage of female, Parapenaeopsis
tenella with immature, maturing of
ovaries within monthly samples of
November 1998 — October 1999.
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P4 AEE A5 iz 99 Wil 69714
= 2 0l3E Be e RYm, 794 10 ooz
7V EL 3E BYon, olF Z4adty 10¥ddE
oAl ] 2 o)3he] e g B uh(Fig. 6).
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& eSS ERT, 1089 &83 Al
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Fig. 6.

Changes in the GSI (Gonadosomatic
index) in monthly samples of female
Parapenaeopsis tenella during November
1998 —0ctober 1999. Solid circles and
vertical bars indicate mean GSI and
standard deviation, respectively.
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Fig. 7. The percentage of inseminated female
in  November 1998-October 1999
samples of Parapenacopsis tenella
around Geomundo, Korea.
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¥, 16mm o] E 2N A4 G
7HRAY Al Zog AN e, s 7t
22 12.53mmPrHFig. 8A). mulgo] 28
Agre] AFd Hal kg 1lmmie w3k 7)
A7y &d37) AlFEtS 16mm ode] BE Ale
2 SFAY Al B Aoz Yehga,
A AL 12.28mmE WERICH(Fig. 8B).
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Fig. 8. Logistic functions fitting (A) the
cumulative proportion of maturing and
mature female PFarapenaeopsis tenella
and (B) the cumulative proportion of
females inseminated. CLsy, which
corresponds to each proportion of 0.5
(50% of females are mature), is
indicated.
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Fe= A AABAE BYon, ol BAHAE 4
2lo g Uelfd, Ln Fe=3.283xLn CL+1.771 (+*
=0.860)QqtkFig. 9A). AT ¥4 =3 A 4
ADAE HYow, o7ty #AE FA02 Ve

W, Ln Fe=1.753xLn WT+9.153 (%= 0.849)
HcHFig. 9B).
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Fig. 9. Relationship between Ln fecundity and
Ln carapace length (A) and between
Ln fecundity and Ln weight (B) in
Parapenaeopsis tenella.
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< H] F 7-8¢o] wm ¥ Ao o3t
9-10€0ll Atgste 28, 7S I3t Hlsh ¥
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tHDall et al, 1990). 2 SFdA vehdt DA%
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glo] zlolz FY AW Ho] AP A
2= ZAE AY & UA #HEHCha et al,
2003).
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