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Abstract: We investigated the distribution characteristics of mussels (Mytilus coruscus)
growing in the Geomundo sea area by water depth. The research was also conducted
to identify the surrounding benthic organisms. Mussels showed high density and low
obesity in low water depths. The lower the density, the higher the obesity level appeared
in deeper water. The morphological characteristics also appeared to increase as the
water depth deepened. In addition, the shell length and total weight were more strongly
correlated at a depth of 12 m than at 2 m. The total weight by the growth of the shell
length and shell height was affected by the water depth. The analysis showed that the
density and biomass of the algae inhabiting the surroundings decreased somewhat
as the water depth increased. In benthic animals, the number of mussels tended to
decrease slightly at the point where oysters dominated, at a depth of 2 m. Conversely,
the number of oysters tended to decrease in deeper water dominated by mussels. Thus,
the spatial competition between oysters and mussels was affected by the water depth.
Also, mussels did not appear in areas where large algae flourished, suggesting that the
survival of mussels was affected by the presence or absence of large algae.
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EAEHOY LAEES 24 Hof| 55l HS AL
stof s 7Ho] o F=E SA k= A== &85
7| %= gt} (Phillips 1976; Ritz et al. 1982; Lee and Lee 1984;
Goldberg 1986; Fischer 1988).

FHC TS HIET U, S| B Aol 5 FHo}
Aot T8 o) At EIRITH (Scarlato 1981). 2] A%t
o] Bt 3T REE HH S A Ao B2
Sht 25 HE 2] (Mytilus galloprovincialis) 2} B 15t ATy
o= Qafjof ARttt 1P| 1l 2 L p W2 3L,
o] 72 kol AAREE & 4= ATt (Je et al. 1990). 22
of §lo] #2}Y= (Immigrant organisms) 2! A] 5o H 2
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AP Eo] 5012 7] Hell=
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T}, o] = EErF W3t el o]
ol FESHATH= 7150] 3o
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Fig. 1. Location of the study area.
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F L 2] 4 (Margalef 1958), Fw5 =] (Pielou 1966), %
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Fig. 2. Panoramic image production process using images taken
continuously underwater.
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Table 1. Emergence patterns of mussels (Mytilus unguiculatus) according to water depth in the study area

Denth Mean of Mean of Mean of Mean of Estimated weight
(rr?) shell length shell height density biomass of one entity
(cm) (cm) (indiv. m™) (QWWtm™) (@)
2 9.87 4.86 64 5,892.71 92.07
6 10.45 5.19 27 3,621.68 135.81
8 10.96 5.66 29 4,840.43 165.01
10 12.09 6.17 23 3,576.73 15780
12 13.20 6.34 17 4,270.88 246.40
Aver. 11.31 5.64 32 4,440.49 159.42
Stdev. 1.34 0.63 18 963.61 56.33
12 700
10 SH =0 SOSQZSL + 1.5676 600 °
) ’ TW = 0.3102S5L25167
R2 = 0.6087
T s B 500 R2 = 0.8232
)
e % 400
£ §
= 2 300
T 4 S
S ,:6 200

2 00 o

Shell lenght (cm)

Fig. 3. Relationship between shell height and shell length of
Mytilus unguiculatus.

R2mEPE 2m7H] & 2m, $HE 60~70%2 A5EY
& Z5o1om, 855 on|A= HapH A &
WP == 78 (Image Composite Editor, V2.0, Microsoft)
& ©]-85t%] Panorama image S A|&FokITt (Fig. 2). A&
Panorama imaget= T8 =59 27|15 oA &4 Y
Fof ZA5H= pixel®] HAFTOR A 2J5to] T (Percent
coverage) = T2 &2 HHo|| th2t Panorama image/Total

o o

pixel area®f| ti3H H| &S Image] 1.52a (Wayne rasband nati-
onal institutes of Health, USA)E ©]-85}o] 4AF=313itt.

2 1
1. SRl A HTEAN 3 HRE
AL Aol A AHFH T (M. coruscus)= Z 48071A417F
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Fig. 4. Relationship between total weight and shell length of
Miytilus unguiculatus.

AR =], 66,607.28 g2 Bt 32+18indiv. m 2] I
= AASHL 9o, 1704 Bt T2 169.92+76.63 g
02 Yyttt $AERE om A -] B HAUE 64
indiv. m”2 2 WL E Hol= vt 1/iAY W S
2 92.07gWWtm 0.2 7P 2 Ao 2 ZAPE| Q)T
TS Wt ZH 9.87 cm, Bt L 4.86 cm®E AT AT
of| A 71 ZHA vl o] 7HE 22 12.m AR ol A
= g AAEE 17indiv. m O 2 $2 UL E Holxqh
I3 B S 24640922 7P =2 A B
Hat 2P 1320 cm, Bt 24 6.34 cm = A}
7V 2 WA BEshs Ao R YRt —’Fé‘
5 AAUEE WolA| 1 & RA7t R
=] AT (Table 1).

Zoto]l 2 (sL) @ 3 (SH) 9 AT TAE SH=
0.3592SL +1.5676 (R*=0.6087) = L}EFF O M (Fig. 3), &
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Fig. 5. Relationship between wet meat weight and shell length of
Mytilus unguiculatus.
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Fig. 6. Relationship between dry meat weight and shell length of
Mytilus unguiculatus.

A A TARE Table 200 YeRT 283 A5 (TW)
o] A TAE TW=0.3102SL>*' (R*=0.8232)°]%.2™
(Fig. 4), 748 AJTTAIE= Table 301 A5 39
2 SALESHF(wMw) 2 FRHBJAE wMw =
0.12428L>% (R*=0.7569) 2 WEFF O M (Fig. 5), &A1
“FBBAE Table 40l et 2Pt A0S (DMW)
o] ATTHA = DMW=0.0143SL*** (R*=0.4273) 2 L}E}
o, A1 A= Table sofl YeRTt

Zore] A HNtE A5 AR A3 Fig. 73t At
4 2m AL 0.059+0.014% e, 4] 6m A
0.057 £0.020, =4 8 m A1 0.060+0.024, 4] 10m AH
0.064£0.012, 4] 12m A1 F-2 0.081£0.0519] FA| & 1}
Epgtet, §8ho] A9 Bt 2t 023622 54 12m
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Table 2. Correlation formula between shell length and shell height

by depth
Depth (m) Correlation formula R?
2 SH=0.2157SL+2.7160 0.3001
6 SH=0.4217SL+0.8109 0.7447
8 SH=0.4278SL+1.0224 0.5824
10 SH=0.3377SL+2.0980 0.8563
12 SH=0.31485L+2.2670 0.7910

Table 3. Correlation formula between shell length and total weight

by depth
Depth (m) Correlation formula R?
2 TW=0.88745L"%" 0.6069
6 TW=0.1326512582 0.9630
8 TW=0.31235/>%6% 0.9452
10 TW=0.29135/>5620 0.9095
12 TW=0.1105812%° 0.9329

Table 4. Correlation formula between shell length and wet meat

weight by depth
Depth (m) Correlation formula R?
2 WMW=0.1242251%%?% 0.7569
6 WMW=0.18635L2°7% 0.6311
8 WMW=0.0764525" 0.9039
10 WMW=0.1178512%% 0.9424
12 WMW=0.20735>" 0.9041

Table 5. Correlation formula between shell length and dry meat

weight by depth
Depth (m) Correlation formula R?
2 DMW=0.0143 52456 0.4273
6 DMW=0.0361512%4% 0.6540
8 DMW=0.02995>'6¢ 0.8548
10 DMW=0.00555L%8" 0.2215
12 DMW=0.01045%6%8 0.8806

Aol Vrebgro, #2224 sm A9l 0.000
02 AEFYT, B HTETt 6m A HaAE B
ofml, HHA|E S:4l0] Zol 4T Frhoke PO 2

EELE
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BAFL F 4,069.41 gO 2 HETF 94833 g, AATE
1,72995¢g° = el g8 32 A120] 61F &9

HIE L2 0] 8 5}o] Ak A L] A|20] BEAAy B2
oﬂo_ EO]OO}O% ooHr:ht ‘I;g-_-’]l_.'_lel’})—m w o}O:]/\HxﬂE‘FlO@SZgOE—'JO;G} t AEEe o
H EAHE2 Table 67} At & 2@FT= 20252 %
MzE = o N AsE0l 41F Sdoto] BATF 982.30g2 2 ¢-F5to] Lt
NxF 73%, AAEE 129522 e on, A4 4 Hha glou} AASEL AAEEm] o 2
_ - al 2L 7lA 1,290711%
Ho) ofelg NEFHE AT ANTEW & 24238 | X j sl 129 =
hiLy A . S5t
a0l ol 3 AT £ 5 109%0] 281
WPE2F 4%, ASE 65522 ZAE L o] % =2 F
0.25 = -
- = BZ2AEC] 36522 Aoty AFES AAlE
0.20 20| 17802 4ottt g+ W £ FHAM = F
3 16450] 25t 27 548, AXE=E 1105°0] S}
S i Hom, AT BEAR0| 45508 H26l7, A4
o - =
2 T 552 AEE0| 3750 % A9 Mok Ao wotE)
c
o o010 o}
S .
c u =10l < - P S =
S R N | —— f ---------- 53] sjzo] 52 AAshe 2R EBESE 4 6
= o005 = molA] 21502 7P w2 Fo] EddH, 12mollA 9F
22 7P A& o] FHol] 4] YolW4T F47)
0.00 <
2m 6m &m 10m 12m HojA|= P2 Holi Uk AMEE2 2meolA 252
Depth 2 713 go] E@at 6mollAl 26F0 2 71 A Fol
Fig. 7. Mean condition index of mussels according to water depth. S3otal Lot pAle] mE Zol= yrEhA] oot
Table 6. Emergence patterns of taxonomic groups in the study area
Total M.S? SH.Q”
Taxonomic
group Numbgr of Individuals Biomass Numbgr of Individuals Biomass Numbgr of Individuals Biomass
species (@ species (@) species (9
Seaweed 73 * 1,421.88 44 * 473.55 54 * 948.33
Chlorophyta 2 * 10.26 1 * 0.08 2 * 10.18
Phaeophyta 10 * 342.10 7 * 44 .44 7 * 29766
Rhodophyta 61 ¥ 1,069.52 36 * 429.03 45 * 640.49
Benthic fauna 129 2,423 2,64753 65 1,21 91758 110 1,212 1,729.95
Porifera 5 * 120.00 4 * 52.13 4 * 6787
Cnidaria 12 * 350.62 4 * 3174 1 * 318.88
Bryozoa 1 2 19717 6 2 23.90 9 * 173.27
Sipunculida 1 81 714 1 23 2.33 1 538 4.81
Mollusca 41 261 982.30 17 64 135.84 37 197 846.46
Annelida 26 539 56.04 16 240 19.93 19 299 36.1
Arthropoda 25 1,290 836.38 12 790 573.18 25 500 263.20
Echinodermata 4 248 21.35 2 90 2.78 3 158 18.57
Chordata 4 2 76.53 3 2 75.75 1 * 0.78
Total 202 2,423 4,069.41 109 1,211 1,391.13 164 1,212 2,678.28

Mussel's shell
®'Surrounding habitat in quadrate
“Not counted

24
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60 =0O=Zoobenthos M.S. ==ZoobenthosS.H.Q.
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Fig. 8. Number of species of seaweed and benthic fauna depend-
ing upon their habitat (M.S.: mussel’ shells, S.H.Q.: surrounding
habitat in quadrate).

oflh

I

&3 FHOIA L SixFE smolA 30502 71
&0l

ZA5 12mollA 13F 02 71 22 Fo] &
to] sfztol] B2k M Aloh= A GARE siE-g B3k
A2 6mollA s3F L& 7P B2 ol AAl5HH, 2
mol|A] 34502 714 A 2F0] Zdsto] £40] W2 2m
ol 7 A1 emollA] A2 vehd &, A4lof mheh
A2 Aaste FFoz AU (Fig. 8).

29| wjzte] FaAAsh= A EEY AAEEE
10moIA] 500indiv. m 2% S HolH, 12 mollA] 196
indiv. m &2 X[o}2E YePth P W S FHolA
= 44 6mollA 453 indiv. m2 2], 4 12 moflAl
217indiv. m & WERdTh S3H0] mfjZhof] &b A Alsh= A
AEEC] FA 10m ARE A2lelH Aoz nE 4
Aol A W4t W FHAAE] S/l vlste] 22
AAES HoTh fjztol Hatste] Aot Fah U
T W FHFIEO] AA =S TAEE 2m AR A A4
D=7t 7P @om, 6moll A& Hel &, A3} 45t
= Ao & eIt (Fig. 9).

2ote] wjztof| K2b AAlst= i 2F BAFE 2m A
ol A 313.07 gWWt m 22 7FF =7 YehGH, 12 mollA
17.43 gWWt m 2 71 23teh FHAAZ] A E 2m 7]
oA 439.12gWWe m 2 71 A ERH, 12 moll Al
$3.25 gWWt m 2 7P Wolth s 27 414370l &
zrolglo] f4lo] Zojel met At Fadhs A B
Aok AN FE] AT o] 7T A AF 1 el A
5 4 10m A4 ZHZE 315.29 gWWe m™, 663.21
gWWt m &2 7P =4 Uehd, =4 7F AEtRd 3

e 5%
[l r‘o

[¢]
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=O=Zoobenthos M.S. ==Zoobenthos S.H.Q.
600

500

400

300

200

100

Mean of density (indiv.m2)

2m 6m 8m 10m 12m

Depth

Fig. 9. Mean of density of benthic fauna depending on their habitat
(M.S.: Mussel's shell, S.H.Q.: Surrounding habitat in quadrate).

=0O=Seaweed M.S. ~~Seaweed S.H.Q.
=Q=Zoobenthos M.S. =[@=Zoobenthos S.H.Q.
700
600
500
400
300

200

100

Mean of biomass (gWWt m2)

2m 6m 8m 10m 12m

Depth

Fig. 10. Mean of biomass of benthic fauna depending on their habi-
tat(M.S.: Mussel's shell, S.H.Q.: Surrounding habitat in quadrate).

A WA 93ttt (Fig. 10).

T AT SilxRo AARE FHTS AHE
H, ZAEE (Chondracanthus intermedius) ©] "YASF 260.11
gWWt m~ 02 38 1829%= o3l om, ks
2 5] wiz P Ul FH AAEE BE A 2
m Ao A F-¢Hsh= A o2 Uehsth g E 0 A
(Acanthopeltis japonica)> Z&2] MZtol| A= 4 2m A
He Alglstals A Aol st Sdstalon,
TR Ul & FHAAZ A= 44 6m, 8m, 10m©]l
A A5kl SdckT Al B 4FQ 2 A
(Gelidium vagum)= 22| TZo A= 4 6 mof AT ¢
Hsto] s, P+ W B FRAAAR A= 4
6m, 10mO AT 45to] EdSt= 2o m Yehktth A
AE5Eo HFL BZrINH] (Octomeris sulcata)©] 3 A
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Table 7. List of dominant species in the study area (top three species of the biomass)

Seaweed Benthic fauna
Study branch Scientific name Biomass Dominant Scientific name Biomass Dominant
(QWWtm™) (%) (QWWtm™) (%)
Chondracanthus intermedius 260.11 18.29 Octomeris sulcata 705.45 26.65
Total Acanthopeltis japonica 212.76 14.96 Turbo cornutus 511.65 19.32
Gelidium vagum 180.95 12.73 Crassostrea gigas 266.01 10.05
Chondracanthus intermedius 155.73 66.32 Crassostrea gigas 121.08 6718
2m Amphiroa beauvoisii 36.42 15.51 Octomeris sulcata 19.01 10.55
Plocamium uncinatum 20.44 8.71 Tricellaria occidentalis 735 4.08
Gelidium vagum 1078 62.59 Octomeris sulcata 111.94 89.20
6m Sargassum micracanthum 38.92 22.60 Megabalanus rosa 3.13 2.49
Acanthopeltis japonica 6.86 3.98 Crepidula gravispinosa 2.1 1.68
Acanthopeltis japonica 19.32 49.14 Octomeris sulcata 146.89 78.35
M.S.2 8m Callophyillis japonica 11.18 28.43 Hymeniacidon sinapium 13.58 724
Hildenbrandita rubra 4.44 11.29 Halichondria panicea 12.77 6.81
Acanthopeltis japonica 3.12 22.08 Octomeris sulcata 214.14 90.56
10m Rhodymenia intricata 2.83 20.03 Melithaeidae sp. 4.64 1.96
Hildenbrandita rubra 2.6 18.40 Hymeniacidon sinapium 2.88 1.22
Callophyllis japonica 6.88 52.64 Chelyosoma dofleini 69.93 3721
12m  Acanthopeltis japonica 3.42 26.17 Octomeris sulcata 64.23 34.18
Rhodymenia intricata 2.05 15.68 Melithaeidae sp. 22.62 12.04
Chondracanthus intermedius 103.7 3149 Crassostrea gigas 144.93 80.60
2m Ampbhiroa beauvoisii 43.24 13.13 Megabalanus rosa 6.54 3.64
Sargassum micracanthum 36.1 10.96 Thais luteostoma 5.03 2.80
Ecklonia cava 64.33 29.06 Turbo cornutus 297 60.10
6m Gelidium vagum 61.18 2763 Tricellaria occidentalis 46.74 9.46
Acanthopeltis japonica 2777 12.54 Octomeris sulcata 3739 757
Acanthopeltis japonica 96.49 36.55 Octomeris sulcata 76.59 2733
SHQ” 8m Ecklonia cava 613 23.22 Turbo cornutus 49.71 1774
Sargassum fulvellum 32.75 12.40 Pagurus rubrior 34.64 12.36
Acanthopeltis japonica 52.97 56.56 Acanthogorgia sp. 20778 41.77
10m Ecklonia cava 12.29 13.12 Turbo cornutus 164.84 33.14
Gelidium vagum 11.97 12.78 Galathea orientalis 34.34 6.90
Sargassum fulvellum 20.86 52.23 Gymnolaemata spp. 100.78 36.21
12m Codium arabicum 3.87 9.69 Acanthogorgia japonica 63.97 22.98
Callophyliis japonica 3.06 766 Hymeniacidon sinapium 23.42 8.41

Mussel's shell
b’Surrounding habitat in quadrate

70545 gWWt m 2.2 9 HE 26.65% 2 F--HotAL AEo 2 e, B W 8 A 4530
o, BZfuprul = ekl 14174011*1 2 Aol A A9l 5 6 m, 8 m A MR - 5h=
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Z91 A2 (Turbo cornutus)= 3¢
AAsA] grom, e W ¥ Ao ARt E@s}
o $4 6m, 12mE A IF BE STl S35t 2
S ol Bt A0 & el Al A $AEQ 2
(Crassostrea gigas) < 54 2 mo AT -4 3te] Eddh= A

0 2 ool Tt (Table 7).

(M. coruscus) 2] THZ+of| A

Zore] wizta} g W 9 A Aol A SRt A
M0 A A 2] 4= (Ecological index) & AHESH 4
i, SFe] Wzt A= ThFEA 7t Bt 1.56 £0.44, &
BeA4: 7424051, FSEAS 042+0.12, LA EA| 4

0.61+0.21°] 25 UrEFTh o+ U 5 A A3t
M TFEA] 4 2474026, 5 F AT 1024+ 1.34, w5
TA4 0.59+0.07, SHEA|S 0.84+0.052] +2| 2 A=
=ik Aol A vehbRo] Bt W FH A4S
A Ede AAABE 2] T Bk sfZtE o=
=

e

Fo8 A A 3T
JJ A (Cluster analysm)— AAIS 4
T} Similarity 4001]/\1 Mo AdFor LRSS %E}(Fig
11). 728 A48T A= 7 2m AHERE T,
g B C= A48 Afol= 25 o] BolA= &
(M. coruscus)®] TZFoll A 4 2 m AR S AR BE
A 2130l shte] e |45kl colxde FHA
A7l A 2met 12mE AT e A7 29
o, 4 12m A0 HE Similarity 359141 C 83
$AM0] A VER, B ET Ak 44154 15}, B
o ct AABTIE] S-S MR ATtz Fels e

o

'
S

Similarity

o
&

80

100

2m

M.S.
SH.Q
M.S. 6m
M.S. 12m
S
M.S. 10m:
SH.Q 12
SH.Q. 8m
SH.Q. 6m
S.H.Q. 10m

Fig. 11. Cluster analysis according to species composition of ben-
thic organisms in study area.

Distribution of benthic organisms and growth and obesity of mussels

FAE AAYES] FEESFS ook flo 5
@ omAE WP =185 o]-83 Panorama image
2 e A3t 3709] XA} Lineoll Al 37HEREE A5t
= FQ AE2E T (M. coruscus), 7FA A M E 2]
(Dendronephthya spinulosa), B9 (Undaria pinnatifida), 7€l
(Ecklonia cava), ZY7FA| A (Sargassum micracanthum) 3
5Z0 2 UEIITE Line 1.2 & A4 Zo] 10m=E 7%

A=) (D. spinulosa) 7t & pixel 842,112°1141 150,391
pixel 2 17.859%% 7Y W2 F1H2 &85k qlglon,
20 2 (M. coruscus)©] 10,644 pixel 22 1.264%, 7+
| (E. cava)7} 5,697 pixel 2 0.677%2] 37+ &-85h= 4
O =2 motE| QI Line 2% 8.66 mO|™, & pixel 916,416°]
A 7Y BARE(S. micracanthum) 97,222 pixel = 10.609%
B 7P B2 3 E8okal glom, tao s AH (E
cava)7} 82,079 pixel 8.957%, S} (M. coruscus)©] 28,027
pixel 3.058%, U (U. pinnatifida) ©] 26,621 pixel 2 2.905%,
ZHAI A E 2] (D. spinulosa) 5,455 pixel 2 0.595% 2] &
7He &g51al Q1= 70 2 It Line 39 412
13.5mE F pixel 850,368 2.2 37t 71 Wol &8s
= 2 XA R (S, micracanthum) 2.2 170,177 pixel
= 20.012%°] ¥t S8 A0 e, g o
2 7Yl (E. cava)7} 157,802 pixel (18.557%)°]™, 23t (M.

)

coruscus) <> 30,981 pixel = 3.643% 2] 37HE &85k =
Aoz serlolt (Fig 12).

TAEEE oA 2mollA 7MY B2 3 8ot
2 ZATTA A (S, micracanthum) .2 SHRIEH, 25 (M.
coruscus), W19 (U. pinnatifida), 7l (E. cava) 7} =RI=] o] &
HESEAL QO FIIA AR (S, micracanthum) ©] TS @
3%t Line 3014 T £ 2+ Holx] 23Utk 74 6m

AN 7P RAGE (S, micracanthum), ZER (E. cava), B
(U. pinnatifida)©] A= o] YeU™, =4 8~10m el
A= AH (E. cava) 7} T2 Foll vl -3I5to] Z@star 9l
o}, s 277t obd ZHAl A =2ta] (D, spinulosa) 2 73
i Line 1914 F8F& o]F1L 3Lo™, 4 3~4m Atole]]
A Z28s}ta] 440] Zo]ASLE Z7)sl= oFAro 2 Folg]
ATt l“(M coruscuS)—J e Aol met EEFEE

ol

S UL %}013]% A
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Shooting distance of Line 1:10.0 m
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‘ Shooting distance of Line 2: 8.66 m ‘

12m 10m 8m

& Mytilus corvscus
[ Ecklonia cava

B Dendronephthya spinviosa
[ Sargassum micracanthum

6m

Undaria pinnaftifida

Fig. 12. Panoramic image analysis synthesized by underwater depth in study line.

2w

Je et al. (1990) 2] A-FNA (M. coruscus) 2] FIE
Folete] 7%, Wt sl HAA R E 4 6~7m7HA] 22
she, 2] oo whet 2tol= QLo A4 RE 4
oF 2m7IA = FEISHA s Holw Fizo= g
AR FFS Bt Follete] 9= Z (M. coruscus)
I AFGA] (Mytilus edulis) 7t -2 A Gol| AAl5h= 32
glom, AFgdA s 20oAREH 4 2~3me] ¢t

rr
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Distribution of benthic organisms and growth and obesity of mussels

Table 8. Ecological index of benthic organisms invertebrates collected on mussel' shells and the surrounding habitat

Number of Biomass Diversity Richness Evennes Dominance
species (QWWt m™?) (H") (R) (J) (D)
2m 47 415.02 1.95 763 0.51 0.76
6m 47 29772 1.64 8.08 0.43 0.71
M.S? 8m 42 226.81 1.48 756 0.40 0.56
10m 40 250.60 0.85 7.06 0.23 0.27
12m 37 200.98 1.88 6.79 0.52 0.76
2m 57 509.16 2.49 8.98 0.62 0.86
6m 83 715.53 2.43 12.48 0.55 0.80
sHQY 8m 66 544.27 2.83 10.32 0.68 0.91
10m 64 591.06 2.10 9.87 0.50 0.78
12m 56 318.26 2.47 9.54 0.61 0.84
Mussel's shell
YSurrounding habitat in quadrate
FAFHA A Yol B (M. coruscus)©] EESPS HL 9] o]2-% 5 (Bohnsack 1979) .2 Ql3]] 12| HILEe} 7}

2 34 4 Ut
Boro £AHE Table 17} Z0] =4 2mof|A] AAEE
7} 7V A Vb A, W B o Qi O 5
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/\1*—1‘?—__& 64indiv. m 9] UHEEZ Q5] 5L F 1+ 4
oz Aoz JFS nlAH Bt HF5F0] 122762
2 e 232 Holke H]—Eﬂ Z=Xo] ZlojALE A
Z7¥5te] 4 12mo A 17indiv. m2 2 AAU 7} 74
AT AE2 2464 g2 2 F7tole AR 15
ol 2t MEeFe] A A o Ak =4 2 mOflA]
2=0.6069¢! 9] H]5}lo] 4] 12mollA R*=0.9329=% =&
A E 7HA = AR 1= o] =4lof wha} ZHo]
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O 01 0 R
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