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Observations on minute photophores of the firefly squid, Watasenia scintillans

Osamu INamMURA*, Toshimi Konpon** and Kiyotaka OHMORI**

Firefly Squid, Watasenia scintillans has at least three types of photophores, each type having its
own structure. They occur in the fourth pair of arms, in the ventral part of eyes, and over the whole
body.

We observed photophores in the latter area with the aid of a dissecting microscope and lamp
(artificial light). The photophores were numerous and minute. They were divided into three sizes
and had at least two colors, blue and green. Blue photophores were observed in all the three types,
but green photophores were observed only in the smallest type. We couldn’t observe a gradational
color change between blue and green. The number of whole minute photophores was 842-1055 in
the male and 950-1123 in the female. The ratio of green photophores was 10.7-17.8% in the male
and 9.8-15.3% in the female. On the mantle, photophores were distributed from the ventral region
to the dorsal region, and their number decreased by degrees. Photophores in the distal region lied
sideways. In the photographic observations of bioluminescence from minute photophores, we found
a green light mixed with a blue light, and sometimes only a green light.
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Table 1 Number of the photophores of W. scintillans.

MEBLUFE
Date Sex Color Mantle Funnel Head  3rd 4th Total
HEELRINADEFAFTELDE, 3AOHENS arms - arms
6 HOMAIZATCOMMTH Y, BREIIAETIRD (1989 y
SHRBEL VIRESNCRELHA L B9, 28 Y, T o n s s e m
W& TTRELLKRI VA B % KN TKIR6 T 628 61 151 12 103 950
~12CCHTH L7z, KEANTIREAIZ55ADT, LR
KETHAETE 203 BMELTH2, 4E0BEE Y, Y 5 To 0 e o e 1
1320 HOITERE U8R % v 7z, SEa0Bigiic T 685 61 166 10 114 1036
A HEHE DRIAR T 7278, FE0IRIE O BRI L 2 I
ont . SRR NN
SN A DBIEHI VAR E RS T T, &% T 65% 74 193 12 129 1061
AV, HEHHORE SIEHEIRI 702 — & — % H40
FECllE L7z, BIIREOREE - BEEpwE, BEOL 5-‘)9 ? 3 5;2 i"l’ lgi l; “:2 T:i
PTETHEZMES L, ZORMEEHER BN Z MK P 5 HL T 654 67 192 12 113 1038
DL, BliE FICLTEET 20252 ETIT% -
7oo BEFZIE, Y 15.6T, 120~180F M5 L 72 5. Q B 599 156 1(83 2 100 *’?“
74N ATV 70— 4 ASA400L ASA1600% FIV 7=, # g 623 o 932 B e l(’);:
ﬁ % 5. Q B 651 51 168 12 105 951
) s s AR TRy

BEREARE LT 2 EEROBENE, W,
GEER, A5 3 M, A4 MuBIIZ, ME6EMK, MO MEMATEEK 5. ° B 391 60 172 12 113 948

b  resrnn 29 G 89 18 2% 0 4147
L (Table 1), F#fE% 8 L7z, BhRoOBIEIL, H# S S
T842~1055 (F-359441E), HETIS0~11231# (*F-351061
fifl) & ETAH % CHETH WEI A A S Tz, 5 © B 590 38 165 13 104 930
AKEE HERLHREZORESIIE ST, KE -t 31 G w0 f:] 0 -:‘ (‘)58
RN E BB EMC3 S — T bR, 2hEh O . O
B 588 56 169 13 105 931
DWEFI20.23mm, 0.18mm, 0.15mm T -7, EE B O B B % B W
& ERRAROEGIE, BEOEEHLAHEE LT T e e 14 13 ne 107
WABHDNE L, IR S N (Fig B 514 52 157 12 97 832
G 55 8 24 0 15 100

4)o ZORBOENEIEEEO. 15mm Ofir b /A E V5 5.3 G
D7 IV =TI L ; AN -

v 0P I% 75~L7§ Rony, dig - KB D2 TR —
B olze HERNHDOBEOP TREDFLHD D 61 & 107 10 28 0 24 169
HE A ILHEAN0.7~17.8% (F3914.8%), MEAY9.8~ I 665 64 187 14 125 1055

T 567 60 181 12 112 932

] O ®

15.3% (F1913.3%) THEMEFEIZ A b N, Z D5 2 ‘we e e o me e
. g -~ 6.2 O G 84 13 32 0 18 147
DI LaPME ko), Bt L o T 574 60 179 12 109 934
DHEKHO LHICHDON L DEBR SN, HEars (1990) B 495 53 160 12 9 816
frfe, IRk, L FBICERILT 20RO N L 572, 53 d G 7 8 26 0 20
) ) " T 570 61 186 12 107 936

B RROOFRKEE, EHRBOMT B KT : s 4
B BT S . N B 502 53 155 11 92 813
Ao, SAOBBEIZIFICERD Sk v, W25 s W € & 0 > : T
M S e W ORE I & I (2545 LT/, Fig 112 T 597 63 179 12 112 963
Wy DT (G % 058 L7 IKECoOSMmRER L2, B 424 41 185 11 81 692

BEFERBRONAIRERBRORE SIZL 6LATIZHD 0 E g A -
L, EATBEIDEMHERTH, ROOEERTIE

B: blue, G: green, T: total



REIWA T DEFERENLFOBE

o Blue

Distribution of photophores lying at the fun-
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Fig. 1
nel. Funnel is cutted on the middle of its
back.
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Fig. 2 Distribution of photophores on the mantle.
Mantle is cutted on the middle of the back.
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Dorsal
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Fig. 3 Direction of photophores on a cross-section of
the mantle.
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Fig. 5
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Photophores lying at the mande of Watasenia scintillans. Picture is taken under artificial light.

Emitted light from minute photophores lying ventral surface of the whole body of Watasenia

seindillans.
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