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Bioluminescence of myctophid fishes induced by electrical stimulation

Sho NAKAMURA®!, Kouichi SAWADA"? Kazuhisa UCHIKAWA"3 Kazuhiko ANRAKU"",
Yuji OKAZAKI"3, Hideyuki TAKAHASHI"*, and Koki ABE"*

Abstract: Precise biomass estimation is necessary to understand an ecosystem of micronekton

which are myctophids, small squids and decapods. Acoustic method is one of the alternatives
instead of direct sampling method using net gears which have inevitable problem of selectivity.

Species identification and representative target strength of the targeted species are required to

convert acoustic estimates to abundance in acoustic methods. We developed an acoustic-optical

composite observation system for species identification and target strength measurement of
myctophid fishes. In this study, we attempted to obtain clear pictures of myctophid fishes while
emitting light from their luminous organs by electrical stimulation. They are basic information to

identify the species from the pictures taken by the TV camera system.

Key words: bioluminescence, myctophid, electrical stimulation
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Table[ O Setting of camera for the photography of
light emitting lanternfish

Camera Canon EOS Kiss DigitalN

Lens Canon EF-8] f(J 18-55mm, F3.5-5.6(]
1ISO 1SO1600

Diaphragm (F) full

Shutter speed 1081 0.121x[] 3081 [1 0.051x[]
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Table20 0O OOODOOOOOOOOOODOO
goooboooooooooobooobooooooo
do0oodooooooooooooooooooon
0000000000 Symbolophorus californiensis{T]
O 0000 0 Diaphus thetaOO O 0O O O 0O O
O Ceratoscopelus warmingiill] O 0O O O O O Myctophum
asperum1] 0 0 0 O O O O Myctophum nitidulumO O
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Tableld] O Individual information of experimental fish and conditions in each sample station and stimulus voltage

which induced a bioluminescence

Station  Date (2006-) Species SL (mm) Stimulus voltage (V)  Luminescence*
A55 Jul. 18-19 Symbolophorus californiensis 94.0 7-10 o
Symbolophorus californiensis 104.6 7-10 o
Symbolophorus californiensis 112.3 7-10 o
Symbolophorus californiensis 106.4 7-10 m]
Symbolophorus californiensis 1004 7-10 o
Diaphus theta 57.8 3-10 o
Diaphus theta 56.2 3-10 ]
Al2 Jul. 19-20 Ceratoscopelus warmingii 64.1 3-10 o
Ceratoscopelus warmingii 499 10 o
Ceratoscopelus warmingii 53.1 10 O
Ceratoscopelus warmingii 445 3-10 o
Symbolophorus californiensis 244 0 X
Mictophum asperum 334 O X
Mictophum nitidulum 429 5-15 O
Mictophum asperum 36.1 O x
Mictophum nitidulum 451 10-15 o
Mictophum nitidulum 423 10-15 o
Mictophum asperum 53.1 10 ]

*0, succeed luminescence photography; o , only visually checked; x , no luminescence induced.
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Lateral view

<0.051x, 30 s

Ventral view

<0.051x,30s

Fig.O O Photographs of light emitting lantern fish,
Symbolophorus californiensis (SL = 106.4 mm),
captured at St. A55. Numbers in the
photographs show luminosities of experimental
condition and shutter speeds of camera.

Lateral view

0.051x,30 s

<0.051x,30s

Fig.O O Photographs of light emitting lantern fish,
Diaphus theta (SL = 56.2 mm), captured at St.
A55.
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Laterall view

0.051x, 30 s

Ventral view

0.051x, 30 s

Fig.O O Photographs of light emitting lantern fish,
Ceratoscopelus warmingii (SL = 53.1 mm),
captured at St. A12.
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Lateral view

0.051x,30s

Ventral view

0.051x, 30 s

Fig.O O Photographs of light emitting lantern fish,
Myctophum asperum (SL = 53.1 mm), captured
at St. A20.

Lateral view

0.051x,30s

Ventral view

0.051x,30s

T

Fig.O O Photographs of light emitting lantern fish,
Myctophum nitidulum (SL = 42.9 mm), captured
at St. A20.
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