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Growth of Batillus cornutus by Capture-Recapture Method
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ABSTRACT

The amount of Batillus cornutus captured in Jeju
Island was about 2,000 tons/year for three years after
2000. The mean size of B. cornutus by shell height
was 7.7 cm in 2001, 7.9 cm in 2002, and 8.1 cm in
2003. Local mean size of B. cornutus by shell height
was 8.7 cm in eastern waters, 7.4 cm in western
waters, 7.8 cm in southern waters, and 7.7 cm in
northern waters of Jeju Island. To investigate the effect
of the growth pattern, an experiment was conducted:
the samples were tagged and released in southern
coastal waters of Jeju Island on 2nd April (a release
test) and 29th October (a recapture test) in 2003. The
release stations were two sites, natural reef and
artificial reef, where their environmental conditions
were different from each other. In April, the size of B.
cornutus released in the natural reef was 6.2 cm in
mean shell height, and 58.9 g in mean shell weight.
The size of B. cornutus released in the artificial reef
was 6.6 cm in mean shell height, and 65.9 g in mean
shell weight. During the release period, most of B.
cornutus were not moved much (less than 10 m) from
the original release sites. When B. cornutus was
recaptured in October after 7 months, the size of B.
cornutus released in the natural reef became 7.4 cm in
mean shell height, and 89.4 g in mean shell weight.
The size of B. cornutus released in the artificial reef
became 7.2 cm in mean shell height, and 84.9 g in
mean shell weight. This indicates that the growth rate
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of B. cornutus released in the natural reef was higher
than that of B. cornutus in the artificial reef. These
differences in the growth of B. cornutus between study
sites were ascribed to the abundance of marine algae
grazed by immobile B. cornutus. Namely, with
relatively high growth rate of B. cornutus in the natural
reef, the number of species (23 species) and biomass
(26,703.4 g) of algae were more diverse and abundant
than those (7 species and 17,018.4 g) of algae in the
artificial reef. The growth of B. cornutus in the natural
reef was also correlated to high water temperature
(15.5-25.9C).

Keywords: Batillus cornutus, Shell height, Weight,
Growth, Algae.
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Fig. 1. Schematic diagram of
Batillus cornutus for size
measurement.
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Fig. 2. Maps showing the four sampling area (m) and the release site (@) for Batillus cornutus study
in coastal waters of Jeju Island. In study area within the map, St. Nr indicates the natural

reef and St. Ar the artificial reef.
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Fig. 3. Size composition of Batillus cornutus collected from
four sampling areas of Jeju Island from 2001 to
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Fig. 4. Size composition of Batillus cornutus collected from
four sampling areas of Jeju Island from 2001 to
2003.
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Table 1. List and abundance of marine algae collected by
quadrat method at release sites of Weemi, Jeju

S50 A48 A4 33 =5

Island.
Algal Species\Sites thelgal Arii:’:;ial
Actinotrichia fragilis 7.2 -
Amphiroa anceps 2.3 90.4
Amphiroa beauvoisii 5.0
Amphiroa ephedraea 7.1
Amphiroa misakiensis 2.8
Amphiroa pusilla 1.4
Cladophora wrightiana 10.2 238.4
Colpomenia sinuosa 2.1
Corallina confusa
Corallina officinalis 6.5 71.4
Dictyopteris prolifera 4.2
FEcklonia cava 14,131.0 7,902.2
FEcklonia kurome 1,434.6
Heterosiphonia pulchra 10.7
Jania arborescens 2.4
Lithothamnion cystocarpideum 2.0
Marginisporum aberrans 12.0 12.4
Marginisporum crassissimum 9.1
Mesophyllum erubescens 2.7
Plocamium telfairiae 4.2
Rachydictyon coriaceum 11.1
Sargassum horneri 3,916.8
Sargassum patens 34.2 8,701.6
Sargassum sp. 272.0
Undaria pinnatifida 6,813.8
Total number of species 23 7
Total biomass of algae (g) 26,703.4 17,0184
Mean species (No./m?) 7.7 2.3
Mean biomass (g/m” 8,901.1  5,672.8

TEFE WA Adzx AHe] A (Table 1),
(Ecklonia cava) 7} 14,131.0 g0 & 7P W, o202
v| (Undaria pinnatifida) ©] 6,813.8 g, 12|3 3jAo]x
At (Sargassum horner)) ©| 3,916.8 g2 Wokth v
© % A%V (Ecklonia kurome) 7} 1,434.6 go]glt}h. 1
9 dlERFt aFolddh T4 AdeAL ezt
(Sargassum patens) ©] 8,701.6 g% Wk, Zhejr}
7,902.2 g, ZAWD (Cladophora wrightiana) ©)
238.4 golgth 2 7| AAM HrF R¥FS chojuA
m?) Foz vwald Az A9 FxrFe BE 4]
T 1.7 %, 5592 8,9101.1 go]glon}, FAA gL #¥
-7} ‘dﬁ 2.3 F, 5% 5,672.8 g F AAx Yo
Z2F Wol|A] =4 xdo| u|sle] TT wWoh

e OFN o &
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9 (Fig. 5), 490l 15CE o7t 433 a
olFelle Az T7lete] 84l 25T o)A P_E &3kl
943} 10490l thA] At} 25T wleliet. U713t &
ko] Hejre (89) I HAF (4%) A= 10°C o)gelw
53], AFE o At #Y (H&A -, F5 A9, 55
o] AAbell wjste] 22 713k F<k Wil 15T W99 w2 5
& FrAsAe

3) 5 AL T 2he) REY
WFA] Agke] 27] (Fig. 6, Table 2) &
23 5.5-7.1 em (BT 6.2 cm) 9, :
cm (BT 6.6 cm) H$lgon o] ﬂ’/] 7]'1 A7)= e
g o= Ho|A] F9it} (p = 0.09). T FEkw AA%7}
46.8-82.5 g (1 58.9 g), T4 o] 49.4-82.8 g (H+
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Fig. 5. Monthly variation of water temperature at Weemi
fishing ground, the southern part of Jeju Island during
the release period between April and October, 2003.
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Table 2. Size variations of Batillus cornutus examined in study area of Weemi, the southern part of Jeju Island from 2nd April

to 29th October, 2003

Shell Height(cm)

Shell Weight(g) Growth rate

Sites time range mean range mean Sheu Sheu
& & Height ~ Weight
Natural reef at release (A) 5.5-7.1 6.2 46.8-82.5 58.9 119% 152%
(by Yellow tag) at recapture (B) 6.6-8.2 7.4 68.3-118.4 89.4 (B/A) (B/A)
Artificial reef at release (C) 5.7-7.3 6.6 49.4-82.8 65.9 109% 129%
(by Red tag) at recapture (D) 5.9-7.9 7.2 61.9-102.3 849  (D/O) (D/C)
Table 3. Distance moved from the release sites of Batillus w0 rop—— Natural reet
cornutus recaptured in coastal waters of Weemi, " — a
Jeju Island on 29th October in 2003 w " .
istance Range of distance . ® ] _— » _—
Sites <10m 10-20m >20m  Total I mean=62 | 10 mean = 589
Natural reef 230 3 1 234 g, - 0 =
o (98.3%)  (1.3%)  (0.4%) (100.0%) B ® Mritsimreet — T
Artificial reef 185 4 189 L;E_ 0 a0 _
(97.9%)  (2.1%) (100.0%) ® B 20

65.9 g) HMYE AAxe AT x| WHT L 71o FEgs
£ o7} 9%le}t (p > 0.001).
slA]ak, W 7714 3 (Table 2) Azl W53t xele]

lo

E
7%= 2 MY 6.6-8.2 cm (T 43 7.4 cm), TF
68.3-118.4 g (BT 5% 89.4 g) WIS 28| dFxo|
et aekel Ztm W9E 5979 em (AT dnE 7.2
cm), T 61.9-102.3 g (B TF 84.9 g & el
Az} Qlgxe] W &wke] Zdas abe)r) gtk &
A el whE Al Zhe] 27) Aol AdE (1.2 + 0.1
cm) XG4 lFE (0.6 £ 0.1 cm) AFHr} fojshi &
A Yelstel (p < 0.01). 223 AdxodA ] FF] S+
o] 152%<l¢ nlste] <lFx AJeAE T F7HE0|
129%% vrehd, Az A|9e] AAEe] ol w2 AL
2 FlFdd (p < 0.001).

p

4) 5] o5 A

A5 10ES 22 oF RS WRE AR E
AE AH7HA ] AelE 28T (Table 3). Al Zel|A
= AHSRRE 10 m ool AEg 42} 230 wle
2 AA P53 28] 98.3%F AR, 10-20 molA 3
n}e] (1.3%), 223 20 mo] AellA 1 w27} (0.4%) A2
ek @, F4 AGelAe ¥ 189 wEl F 185 wie]
(97.9%) 7} 10 m "]kl A AEHAT 10 m oo A=
ne] (2.1%) 7F AXE U Adz 9 FAA e PHE &

I

20 20 N=189

N=189
= mean = 659
10 mean = 66 —‘ 10k
0 - 0
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. 6. Size composition of Batillus cornutus releasing in
study area of Weemi, the southern part of Jeju Island
on 2nd April in 2003.
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AFE Ak 198099 £ AAkFe] 34 59 & o] ife]gl
o, I F 343 Fhaste] Aol duf 440 £l £33}
o7} &2 o] S718le] Azt 24 E U9 E frABkaL 9o
o o]g5 = 4zl 27]% 20010 HH47} 7.0 em (BT
Z}31, 7.7 em), 200293 7.5 em (B 24, 7.9 cm), 21¥
I 200391 7.5 em (B 42, 8.1 cm) & YERASICL
E3F AFE Ak s 55 kel AatlAs, Al
47} 9.0 em (HT 71, 8.7 cm), AZE Ate] fFoAE
7.0 cm (BT 43, 7.4 cm), B ¢t $uldM= 7.5
cm (BT 21, 7.8 cm) 28| EZ ke 71doAE 7.0
em (BT 243, 7.7 cm) o7 ofhY gl o]2dt el
A, Bkl | Aol qlgtel] ARl ol Akl £ 2
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715} o5& ofdek AAES] A7t 1ee] Aol Asle]
G A0 S & 4 olrkh Z sje seb) oW AA

AFE wolHA ofe] AL 27|z REsh B 0)F 4

17 3he ) weel slstel sl Augst $E P97
AAHE Aoz AT 4 9ok vE vigel 229 Ao
A 2l o 5 g, ASA0R du 2 Argo R
W AAle] e A9 gele] FolE serd 4 slek el

Stk 1R, AFE BAAAY] sehs A2 10697 271 A
A AFE i Ao iefrct oF = Ztar) gk

53] Aete] arle Aolehe AgeA ¥y dAA e

F AZs=e] lon, o]yt AAE St W R A4
ekl IAlel: 712 EA AT vl T3k o]l
A8t A 2, A 39 v QEE s Fo] ivhd
Zeele] ozt A8l kAl WS 5 o olsE 5 ol o]
t}. ol2jgt #AA 2 AFelMs BF 2AE A 2]
W 12 AdE v o] EjlE oAl AlFE 99| °W°ﬂ
A 20034 49 9 ] 2ol TEE Az (1 m?
T ElaF BT E5E 17 E FE 5592891011 g)
B2 5E 2k 27] (3E 4 6.2 cm, FT $F 58.9
g) o AxFr AdA ez 53 2429 (1 m*F dlxF
TE F5E 23 T, EE 559 5,6728 g ol HFH &
2} (47 4 6.6 cm, BT FF 65.9 g) 7roll= 7)ol 9o
o]t zte]7h flslet (p>0.001). e 7/4he] Aok A
Z AA (200349 109) o= Adxel WREUE L2t F
A Ao ielrdt (Adx: HF 4 74 cm, BEFH
89.4 g, ¥AA: HF 7t 7.2 cm, FTF %Bk 84.9 g),
gt zlo]E BT} (p < 0.001). o]= #F 717k E<t sz
27} theksla F38 329l Adx A WEEYd At
HxF7F Adoe s vkl olxx xR} JAo] okd
AE oJn|gitt 53] Adx A o] Zreje} W], 1] A
o|EAmty} -2 Z+xF (Phaeophyta) S &ep7} F o]
2 AT FEOIH, Azl tEF B2

olg|gt sixfrete] TAAC disiAE A =EEelA 2
Zsti glvk. Kim et al (2002) & six57F A9 9l AT
T AEg o AelAe] ke it o8] Algk 27] o3kl
4.0-7.0 cm (AT 5.6 cm) 9] 423 NAER T gi%e
u, lEz2F77F F-g 5 odelAE 5.5-9.5 em (B 6.9
cm) & 4% 7Hiﬂ°ﬂ*ﬂ & Al o] 27744 F1F 23}
I 9] siFEH o] FoAE Axdleh. U] AfelA
= ARA 2 o] A4, 8-10 mm 279 Lt As
B A AAle] Folske slaFvl sk ol e
Teel 9ol AL Folzt s9le™ (Yoshiya et al,
1987a), 22|3L & qddelxe] &) AL 159 Ux
o} sxf7o] L] &gt ¥ sk 9lv} (Yoshiya et

al, 1988).
a2 & ARl A BRI St Aol o3 a5 B
oA w2 epEo] W St 2 "J‘%} ‘Qol‘Jr, 5@ RES
0

(A5 &4, 2ApkRe 2 5) o
ATk o] &) vrell= & ("“]) = Z}Z]ff_"/h:x] ok
W A HE2RE 2AA WAl Yol Awsty JlE= AAt
3= ZlolH, freldt A7kt 37 BEE e Akl 34
A= oJv|3k= Aeltk. Fujii ef al (1988a) o £J3}w of=l
aefe] HoldgoA, sk s2FE FASRE Aol A
o] ofuz} Alzte] A} AspHA HxF FolAE bt &
Fiol wol 2o 91, ZxFel Hxfele AL 9 7
Anto] ®elcky R 13t vl 91y Yoshiya et al (1987b) ol
o3, AU ZE ofeAn} gt Al Hele FE Fx
F ¥ Zx2RE Y, gellv @A ZxFuke Aolste] Azt
g Asske Hole TRV dRtes Hasiglvh Ed
Fujii et al (1989) °| <&l Aolsle sxFel wel 4zt
o] Ag7el S gkeka siglk. FFelle 4eke] AT
= Slste] ole} 22 SxFol AA WA= aeste] Al
3HA| HolFAell AH o] Aok Hop gahAow ALdS o
£  JE Ik 58 5 9E Aotk

Hwang and Chung (1979) o 9J3ld, $=v=} AlFx=
$ AR gelokel B3 A4 A3 ’\‘“/P; 7t g
T Aol o] & w Witk X u3gly, Chung
et al. (1983) ©l & AFE AAE BEF qlgke] FAFH
Agollde d7t 22 3487k 3/4 745—71' 347} 84 Aol
A o] FojAlck B uslgict & W77k E2t AT gkl
Lk & Aol A A& FdE 3 Fo Heldw
GlxzH) = 2o} "ol Aolslils Aol ®dh ol 23t
xfto] HAR A IS WS ook 2y & 24}
oA Az A|G3} FA A Thol] sjzAtel] o sete] A
AAtolE e3HH, o)A dapAew 283 seke] A%
29lollE dxde] 2710] Fadb 22 oA Ao Ag3}
Fd A 2ok

22} o]gt kgt Alo] FEahs el vk £ 24P
Zb &2t Ao e Aoz e Yt 10 m m|wke] 27
2ol Y25tz 92T} Yoshiya ef al (1986) ol <Jspd o2
SprpamlRl ok 298] Aehs WHRE FRYE 136 do] A
W& W o]E727t 12 mell E8iglen Akl 55%7F W
F ARezE FHd 4 m el 2o vk st} FFol=

At ivlatete aslgie) olsk e Aske gk A4
A 317) glske] A 4 melA 4 k7] ol
FEE offsh TS vIAL ol Fo] 43 H A

A, Ae) Al S Fol Be AL 45Y 1
i LAA UAE HelTRAYE S,
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Al Al

B e A ARz dTe (3 ARt
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