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ABSTRACT

Boring caracteristics, boring rate, and predation, rates on the valves of the seed and adult clams of Meretrix petechialis by
Glossaulax didyma didyma in the shellfish aquafarm and the indoor rearing aquarium were investigated by various
morphometric data. The investigations were carried out from June to September, 2007. The morphology of drilled holes
on the valves of M. petechialis showed the crater type as seen in the spats of Ruditapes philippinarum and M. lusoria. The
sizes of the outer diameters of holes were greater than the inner diameters of the holes on the valves of M. petechialis in
the shellfish aquafarm and the indoor aquarium at the laboratory. On the whole, the sizes of the holes on the valves of the
seeds of M. petechialis was smaller than those bored holes on the adult valves. The location of the bored holes on the
valves of the seeds varied widely with the the sizes of the individuals of M. petichialis, while most of holes on the valves of
adult clams were located near the umbo position of the valves of the clams in the shellfish aquafarm and the indoor
aquarium at the laboratory. On the whole, the outer and inner diameters of the bored holes increased with increase of
shell lengths of the clams in the shellfish aquafarm and the indoor rearing aquarium at the laboratory. The authors could
confirm experimentally the boring snail, G. didyma didyma, drilled the seeds and adult clams of M. petechialis. In the
experiments for 15 days (three times repeated) in the indoor rearing aquarium at the laboratory, the mortality of dead
shells to total shells of M. petechialis by boring snail Glossaulax didyma didyma was totally average 41.5%, and percent
of drilled shells to total dead shells of clams by the boring snail was average 47.1%. Of total shells, percent of drilled
shells to total shells of clams by the boring snail was totally average 19.3%. Predation of G. didyma didyma were greater
at night than the day time. Average 0.5 seed and adult individuals of M. petewchialis were consumed per G. didyma
didyma, per day. Predation varied with shell lengths of M. petechialis and shell widths of G. didyma didyma.
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Boring Characteristics of M. petechialis by G. didyma didyma

olF & o= Z d¥A rhLee, 1969). AF7HA| s 7te]
Aeshe Aoz deAl AL AEdAe 27, o, Ald
7b 9lx, FEelAde sHE=S] Cliona, HIYT=9
Pseudostylochus, WWE52] Polydora, "V52] Trypetesa,
HZ52] Lithophaga, 5572 63 So] Eixe] it}
(Carriker, 1961a, b). A|&7}A ®lXZ  Ruditapes
philippinarum 9| )75 A3t A7 A=
HAPESHEE Z745999] G. didyma (Tamura, 1960),
Natica. maculosa (Watanabe, 1938), N. severa (Choi,
1962), Fasinus perplexus (Tanita, 1960), Rapana
thomasiana (Yoshita, 1939), Tectonatica
Jjanthostomides (Hamada, 1961) So| <&#A gt} =3+
Yoshita (1939) & F=ollA 22 sfiztel] Agsle Y=2A]
2] (Thais tumulosa clavigera), FE=31% (T

Ocenebra japonica), QBI%F

bronni, (Cerastoma
burnetti), WE1F (Rapana thomasiana) 5 554 21
spich agtell ASESF2 ¢Al 21 Hanks (1960)°1
93l Polinices duplicata, P. duplicatus, P triseriata, P
heros?} R UE T, Turner (1953)°] 28l Nassarius
obsoletus ©] (1969) °l| 2|8l Neverita didyma 7} 235 ]
ity I8y Carrier (1951)% Bussycon caria$t B.
canaliculatum 5 ¥ FE°] o|uisfe] x|sfol H-gslr gl
ot B wslgie}. 3 Carriker(1961) & o|visie] 454l
Mercenaria mercenaria2] 2297} Urosalpinx cinerea
8} Eupleura caudata®l 2$|A HEsvl= S 9hgic)
a8y 259 EESFE oA AR 49kt (Lee,
1956). Hanks (1960) = WHENE & Polinices duplicatus
7} oulishe] X|sfo] AH-gdhrir Euslglow, gt Hanks,
(1960) °ll <J3HA P triseriata$} P heros?} 55 3= A
oz Hysoe] gty Idte]  Turner (1953) o <3l
Nassarius obsoletus’} 128]1 Carriker (1951) ©f <Js
Busycon caria$} B. canaliculatum7} o|ms)F2] Asll&<
Agels Aoz muEol gl

R E et A A PR SES
HFFAFNAE AFEe] drkE ol FAYEESE 3
% % slgieh A ol 2% 7 W) BTN
#) BuE AoEL Lee (1969) oo mmsl g
(Meretrix lusoria) *|3}9] AH3-&o] Ru=o] gl& Folrf
wigkekAle] g F= ATEE5F Neverita didymast
Natica severa®tl R %o gl o} A EA|g7 74
b ek Folol AR A4S Koln ek obge
83k FAAERl gl IEE L gl A= A
o 0 Azl o st g} Bee 4, Hne 2

u

oRE 4 gigich mebd e Fopa AEApE Ao 9

36'00N

W

3500N

mi\

12645E

doh A Aol ] 2ol o o
2997 BIAE,
Al S Bt pAle) A 2AE
Al 2o opAsh BeE A% 7127

1. 5F4 2 delA sAd HgE T 25D NGE9
=4 24

1) HRUNZ Uoldel E2MT, B30 ety S5 2
SECIERES

2 24} AlEE 20074 625E 9WA SR el

27 ar)1sh e 27] #AE FEy] ¢ Vernier
caliper® &4 29714 SA33ie}. 7] 27]= 97
(outer diameter) ¥} U7 (inner diameter) ©.& %3}

Vernier caliper® Z73}3t}.

73] (Fig. 2) ©% Wre] 794 A20eg S4sq) %
algte] AAstel 2] A6 Wk 2ol $15] Fxepol

g L=t w3)7] sl Folell sigE A2 A

f

- 132 -



11 12 13 14

_

N —

Fig. 2. Compartments of the valves of Meretrix petechialis.
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Boring Characteristics of M. petechialis by G. didyma didyma

Table 1. Percentages of drilled shells to dead shell of Meretrix petechiales in Simpo shellfish aquafarm, Kimje, Korea

Collection Date

Shell length (mm)

Total Dead shells Drilled shells Drilled shells to dead shell (%)

June 17, 2007 20.35-49.90 51 19.8
July 22, 2007, 20.41-49.81 46 17.2
August 12, 2007 22.04-49.72 48 16.3
September 3, 2007 20.53-47.63 60. 22.1
Total 205 75.4
Average 51.3 18.9

Table 2. Average diameters of drilled holes bored at the valves of Meretrix petechiales in Simpo shellfish aquafarm, Kimje,

Korea

No. of Samples

Shell length (mm)

Average Outer diameter (mm) Average Inner diameter (mm)

5 20.32 - 22.00 2.52 1.25
7 22.01 - 24.00 2.72 1.36
15 24.01 - 26.00 2.83 1.43
14 26.01 - 28.00 3.25 1.56
17 28.01 - 30.00 3.23 1.64
14 30.01 - 32.00 3.69 1.72
18 32.01 - 34.00 3.81 1.81
28 34.01 - 36.00 3.89 1.85
22 36.01 - 38.00 3.78 1.91
20 38.01 - 40.00 3.91 1.93
19 40.01 - 42.00 4.06 2.15
15 42.01 - 44.00 4.15 2.26
13 44.01 - 45.88 4.21 2.32
207 20.32-45.88 2.52-4.21 1.25-2.32
) A ASSZ LHel 2ulEh dizbollA 2o AZESF (Z7E5H0] &) o o3 iz $1o I8 A
HIT, Mal|=A 59 dukdsl AT E= Carrier (1961) 7} ¢]w] ®B.wgh
AN Fx YollA ZFE-FHold s Tulghe) szt FelEt v mlsed EsbrEE e (Fig. 3).
zo] dojus A71E FopEE 24 HFeFAd HellA AgE8E550 o3 AdolA HF= o]
#7172k Fo AvEH ZFETHl st 28 A AAES FAske ol5S He R s el 23
W v AR 2450 8= AZES Vernier caliper® 27 =43t 23} (Table
2), oz siAEE A4t wet siztel w7t Ak R
N A9A, AZEEFEC] 2 AMR Fejel sikoz AT
1. 95752 A U 28l W) AFE HAFE, A %“5]'71] e o‘?‘, 7—‘]1'%]1’] =9 2 A7 Ase Av 4
A9 =4 < & 9 W gk AR Wik e d F jle e
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Fig. 3 . Relationship between mean shell length and average
outer diameter of holes of Meretrix petechiales in Simpo,
Kimje, Korea.
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Fig. 4. Relationship between mean shell length and average
inner diameter of holes of Meretrix petechialis in Simpo,
Kimje, Korea.
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Table 3. Locations of holes on the valves of Mretrix petechiales in Simpo shellfish aquafarm, Kimje, Korea

Shell length Compartments
(cm) 1 2 3 4 5 6 8 9 10 11 12 13 14 Total
20.35-22.00 4 2 2 11 1 1 1 16
22.01-24.00 3 3 1 1 1 11 15
24.01-26.00 3 2 2 2 1 1 1 1 13
26.01-28.00 3 2 4 3 2 1 1 1 11 21
28.01-30.00 2 3 1 3 2 1 12
30.01-32.00 3 2 5 4 1 16
32.01-34.00 2 3 73 15
34.01-36.00 3 2 4 4 13
36.01-38.00 2 1 5 8
38.01-40.00 4 3 5 4 18
40.01-42.00 3 3 7 13
42.01-44.00 2 1 7 3 13
44.01-46.00 3 1 5 3 12
46.01-47.32 3 2 3 4 3 15
Total 40 18 17 62 36 3 3 3 2 4 4 3 1 200




Boring Characteristics of M. petechialis by G. didyma didyma

Table 4. Locations of holes on the left and right valves of Meretrix petechialis in Simpo shellfish aquafarm, Kimje, Korea

Shell length Left valve Left valve Total
(mm) (No. of valves) (No. of valves) (No. of valves)
20.32 - 22.00 8 8 16
22.01 - 24.00 6 9 15
24.01 - 26.00 7 6 13
26.01 - 28.00 9 12 21
28.01 - 30.00 7 5 12
30.01 - 32.00 6 10 16
32.01 - 34.00 8 7 15
34.01 - 36.00 5 8 13
36.01 - 38.00 3 5 8
38.01 - 40.00 8 10 18
40.01 - 42.00 5 8 13
42.01 - 44.00 7 6 13
44.01 - 46.00 5 7 12
46.01 - 47.32 9 6 15
Total 93 107 200
(%) 46.50 53.50 100.00
2.0 Ag%z N9 B ) 1A ATE AT ARA ) fxolA 278 125 207 (outer diameter)
P 2 AFa7)9) R 29 A7 SAZE (2.66-3.80 mm H9]) I W7 (inner
A Agpxeld 27E590] (G didyma)dl &3 T diameter) 52| JF SAFE(1.27-1.78 mm H3]) 2 k4
welk 23 (7 20.32-33.83 mm) 2| HAFES 33 98 %

Aste] B3-S Table 59 veluigict Ay "]"T"l\‘i"ﬂ}ﬂ
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3} oot Al Agshs Ze Elskglen, %TJr ks
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el Edske e e 41%"&&*}011*% s £33
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Fig. 5. Relationship between mean shell length and average
outer diameter of holes of Meretrix petechiales in the
indoor aquarium at the laboratory.
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Fig. 6. Relationship between mean shell length and average
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indoor aquarium at the laboratory.
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Table 5. Experiments of the mortality and boring rates of the seeds and adults of Meretrix petechialis the by G lossaulax
didyma didyma at water temperatures of 23°C+5C from July 29 to September 11, 2007

Experupent Total Survived Total dead Drilled Dead shells Drilled shells Drilled shells Shell
Aquarium shells shells shells shells to total to dead to total length
No. shells (%) shells (%) shells (%) (mm)

The first experiment (for 15 day)

Aquarium [ 60 33 27 12 45.0 44.4 20.0 20.3-33.8
Aquarium I 60 31 29 12 48.3 41.4 20.0 ’
Aquarium I 60 35 25 11 41.7 44.0 18.3 ”
Aquarium IV 60 29 31 13 51.7 41.9 21.7 7
Aquarium V 60 31 29 10 48.3 34.5 16.7 7
Total 300 159 141 58 235.0 206.2 96.7
Average 60 31.8 28.2 11.6 47.0 41.2 19.3

The second experiment (for 15 days)

Aquarium [ 60 36 24 13 40.0 54.2 21.7 "
Aquarium 1 60 39 21 12 35.0 57.1 20.0 ”
Aquarium I 60 37 23 13 38.3 56.5 21.7 "
Aquarium IV 60 32 28 14 46.7 50.0 23.3 ”
Aquarium V 60 34 26 12 43.3 46.2 20.0 ”
Total 300 178 122 64 203.3 264.0 106.7
Average 60 35.6 24.2 12.8 40.7 521.8 21.3

The third experiment ( for 15 days)

Aquarium I 60 39 21 12 35.0 57.1 20.0 ”
Aquarium 1T 60 38 22 10 36.7 45.5 16.7 ”
Aquarium I 60 40 20 9 33.3 45.0 15.0 ”
Aquarium IV 60 35 25 12 41.7 48.0 20.0 ”
Aquarium V 60 38 22 9 36.7 40.9 15.0 ”
Total 300 190 110 52 183.4 236.5 86.7
Average 60 38.0 22.0 10.4 36.7 47.3 17.3
Average 180  105.4 74.6 34.8 124.4 141.3 57.9
total
Average 60 35.1 249 11.6 41.5 47.1 19.3
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Boring Characteristics of M. petechialis by G. didyma didyma

Table 6. Average diameters of drilled holes on the valves of Meretrix petechialis in the indoor rearing aquarium at the

laboratory
No.of Sampies T e e
20 20.32-22.00 2.66 1.27
19 22.01-24.00 2.72 1.30
28 24.01-26.00 2.83 1.59
30 26.01-28.00 3.20 1.63
26 28.01-30.00 3.19 1.67
28 30.01-32.00 3.68 1.70
16 32.01-33.83 3.80 1.78
Total: 167 20.32-33.83 2.66-3.80 1.27-1.78

Table 7. Locations of holes on the valves of Meretrix petechialis in the indoor rearing aquarium at the laboratory

Shell length Compartments
(cm) 1 2 3 4 5 6 7 8 9 10 11 12 13 14  Total
2032 -2200 3 2 1 1 3 20
22.01 - 2400 4 2 3 8 2 19
2401-2600 4 2 2 7 4 1 3 1 1 1 1 1 28
26.01-2800 5 3 3 10 4 1 1 1 1 30
28.01-3000 7 4 3 8 4 26
3001-3200 8 2 2 10 6 28
3201-3383 2 3 1 6 4 16
33 18 15 50 27 2 4 2 1 1 2 1 0 0 167

Table 8. Locations of holes on the right and left valve of Meretrix petechialis in the indoor rearing aquarium at the

laboratory
Shell length Left vale Right valve Total
(mm) (No. of individuals) (No. of individuals) (No. of individuals)
20.35-22.00 12 8 20
22.01-24.00 11 8 19
24.01-26.00 12 16 28
26.01-28.00 16 14 30
28.00-30.00 14 12 26
30.01-32.00 10 18 28
32.01-33.83 9 7 16
Total 84 83 167
(%) 50.30 49.70 100
1) MU ASSE e 23 ol HME M3IRe ¥ ngich Teu wug Aue) AsE A% FAve 15
E22te| MBHIT W FEo) A=) AFEE %S Z3loh (Table 7).
si7tel ATRAE Fig 29 2o] 14 72 throl A8 AR b Fxeld 248 A2t 929 A3UEE o

o] A . °
A sz ol 2A AnE v, Dalgte) o) Ao 5 A elA 2akE Aske SAS AT 54 2o,
o) A$E F2 169 TN wo] FHstget, ¥ A AV we e AnE a4 9 Aoz guEg)
1473 F 12 7oA E2s Ahdder E3EE (Table 8).
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Table 9. Feeding rates of Glossaulax didyma didyma on the seed Meretrix petechialis in the indoor rearing
aquarium at the laboratory Shell width of Glossaulax. didyma didyma: 45-50 mm No. of individuals of snails:

4

Day 1 2 3 4 5 6 7 8 9

10 11 12

Drilled per

13 14 15 snail per day

Total

1 0 0 0 O 5
0.50

3 0 2 0 O 25  (0.50 individuals

/ day)
4 0 2 0 O 30

2) AlHAl 4% Lo wE molMel LojLks Forzhy
ey

ARA Sz el A% B DS AT LA
T390 (G. didyma didyma) | &3 FoRPE 23

=
&
4 2AblA A A7 2 dojvs AVlE £ By 5
2 offle|| o]FojAl = AFE Elrh 1547k A7t &
ITETHE WeE s AR Y, 24T
1vlel= 1 1920 Dlst o) 0.570A18 EAE A
velytt} (Table 9).
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Boring Characteristics of M. petechialis by G. didyma didyma
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