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Automated identification of larval bivalves utilizing an image processor
Makoto TERAZAKI", Masami HamacGucHI* ¥, Hironori Usuk1®* and Hiroko IsSHIOKA * **

Abstract : The possibility of automated identification of larval bivalves, especially a short-
necked clam (Ruditapes philippinarum) from other zooplankton occurred in the Seto Inland Sea,
was examined by utilizing an image processor. Before image analyses, pre-sorting between lar-
val bivalves and other zoopalnkton with different mesh sizes and salinity gradient. The aspect
ratio(maximum length/maximum breadth), roundness shape factor[RSF: (maximum length®
/area) X (7 /4)] and unevenness shape factor [USF:(perimeter/area) X4 7 ] of larval bivalves,
copepods, chaetognaths, polychaeta, ostracoda and appendicularian, were measured. An opera-
tion combining the aspect ratio, RSF and USF was very effective for sorting and identification
of larval valves. The special software (NIRECO Co. Ltd.) for the pattern recognition of rice
grain shape was also used in order to distinguish clearly a short-necked clam from other laraval

bivalves.
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Table 1. Number of individuals of each zooplankton (per 500 L) collected
from Nagaura, Seto Inland Sea with different mesh-size net.

mesh-size
(mm)
2-4 Chaetogantha (Sagitta enflata)—-1
1-2 Ctenophora-2, Polychaeta—-1

collected zooplankton (inds./500L)

0.5-1 Copepoda (Acartia)-2, Copepoda (Oithona)-1

0.25-0.5
Bivalve larvae-1
0.063-0.25

Copepoda—75, Copepoda larvae—11, Appendicularia-2, Radioraria-1, Ctenophora-1,

Copepoda larvae—680, Bivalve larvae—152, Polychaeta—56, Cladocera—17, Cirripedia larvae—10,

Chaetognatha larvae—4, Shrimp larvae-2, Ctenophora-1, Radioraria—1
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Fig. 1. Time-series vertical distribution of a short-
neked calm larvae under different salinity
conditon.
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Fig. 2. Time-series vertical distribution of small
copepoda, Oithona under low salinity (14.6
PSU) and strong light (235zmol +m~2+ S
condition.
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Table 2. Body Length, Aspect Ratio and Roundness Shape Factor of
zooplankton occurred in the Seto Inland Sea.

Taxa of zooplankton Body Length(mm)

Aspect Ratio Roundness Shape Factor

Copepoda

Acartia sp. 0.6

Oithona sp. 0.5
Chaetogantha

Sagitta enflata 11.2 -29.6

S. crassa 75 —11.6
Appendicularia 2.1 -89
Polychaeta 6.0 —20.9
Ostracoda 24 — 32
Bivalve larvae

Ruditapes philippinarum 0.18- 0.21

Crossostrea gigas 0.16— 0.28

1.37 5.5

1.71 4.39
514(1.7) 8.78(0.95)
5.62(0.82) 9.15(0.53)
4.32(1.00) 5.99(1.72)
2.53(0.79) 4.92(2.42)
1.60€0.19) 1.72(0.15)
1.11€0.06) 1.19€0.07)
1.12€0.08) 1.23(0.09)

Note: Figures in the parenthesis show standard deviation.
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Fig. 3. Aspect ratio, RSF and USF of a short-necked
clam in each developmental stage.
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Fig. 4. Correlation of three parameters(Aspect ratio,
RSF and USF)of larval bivalves occurred in
the Seto Inland Sea: Ruditapes philippinarium
(O), R. variegata (@), Musculus senhausia
(7)) and Crassostrea gigas (/\).
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Fig. 5. Unevenness frequency distribution of external border line of larval bivalves and copepoda
larvae: A-Muytilus edulis, B-M. coruscus, C-Copepoda larvae, D-Crassostrea gigas, E-Ruditapes
variegata, F-Musculus senhausia, G-Ruditapes philippinarium (D-15 stage).
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Fig. 6. Unevenness frequency distribution of external
border line of a short-necked clam larvae in
each developmental stage.
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Fig. 7. Growth curve of short-necked clam larvae.
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