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O9YUHA Calyptogena okutanii
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Calyptogena clams live in deep sea and have red blood.
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Calyptogena okutaniiis a one of vesicomyid clams, 13 cm in

shell length. The family Vesicomyidae contains a few ten

species (Fig. 1). All species in this family have been occurred

at depths between 300 and 6800m with dense
aggregations (Fig.2).

— Fig. 1. A=A rau)Aqs&oav ) A4 DEH. HEEZKZE850m. B:
FF¥F2oOv)HADERE. BARIEBKF6374m. A: Dense aggregations
of Calyptogena okutanii and C. soyoae, Sagami Bay, 850m depth. B: C.
phaseoliformis, Japan Trench, 6347 m depth.

T Fig.2. A4 >OV ) 4. HBEZE—HE+>7, KF750-2100m.B:F+>o7Ov ) 4. BERERE, 7KFE5290-6800 m.
CynNgrov) A4 E@Eb>7, KE3540-4040m. D: FF¥F+2O001) A4 A: Calyptogena okutanii, Sagami Bay -
Okinawa Trough, 750-2100 m depth., Japan Trench, 5290-6800m depth. B: C. fossajaponica, Japan Trench, 4700-6400 m
depth. C: C. tsubasa, Nankai Trough, 3540-4040 m depth. D: C. phaseoliformis, Japan Trench, 4700-6400m depth.
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The genus C(Calyptogena (Bivalvia: Vesicomyidae)
comprises highly specialized bivalves living in symbiosis
with  sulphur-oxidizing bacteria (Fig. 3). The
Calyptogena symbiont has been shown to actively
transport nutrients to the host. These clams have no
filter feeding. Symbiotic bacteria need hydrogen sulfide.

So, host, Calyptogena clams should give hydrogen
sulfide for bacteria.
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T Fig.3. ZMB IS OHELEME. Symbiotic

bacteria in gill cells of bivalves.

as w5 =~
¥ Y .. > X e
& M *
. @ ‘-b&m& . > ’Q : é{‘_ g {
: O Sy BTy
» » R : » 6 e T e et
e :" - ’ . “ .’? Lot
TR P SO P R
e \ e AR ARy
G @ Thaeb iy v
J& .yr \:. & A : - o - .“ :
i Pl X NN ey an et
* ok .“\ 1 ’.,‘%"i Q“m 4\"
N ot - N . £ e P
YR O
‘ 2 ' g G T
h f " . . .Co Yl "L’*' @, S 2umy

T Fig. 4. I7(D¢EE%EH EiLK. BFEMEER
2. Close up view of symbiotic bacterla in gill
cells of bivalves, by TEM.
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B ) ~ ) T Fig. 5. YAOVUACHEIEELSFEKEZRYVIAL.
ﬁ?;kﬁfﬁiﬁ—f LEESNS DT 3- Calyptogena clams take up sulfide ion via foot.

Calyptogena clams live in only at methane seep and
hydrothermal vent areas. These clams has red bloods
with hemoglobin. Hemoglobin is useful to bring
hydrogen sulfide to bacteria. To survive under toxic
environment with hydrogen sulfide condition,
Calyptogena clams have had specific physiological
tolerance.

Ao g4 o0 /

T Fig. 6. AV U AMEHIXE> KRG MK ZRD.
Calyptogena clams have red blood.
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Our knowledge of the reproductive biology of deep-
sea animals is very limited due to the logistic
difficulties of deep-sea investigations. Spawning by
males and females of Calyptogena bivalves were
observed in situ over 1 yr using the long-term deep-
sea observatory located at methane seeps in Sagami
Bay, 1170 m depth (Fig. 7).
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Fig. 7. A: O A/ EHVBEEEKFEI170mTE
AT HRBEART—2a3 VDA A—-TVK. B: RED
BB RT— 3. A: Schematic diagram of the
long term observatory at the Calyptogena
aggregations in Sagami Bay, 1170 m depth. B: Photo
of long term observatory
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Male spawning of Calyptogena clams is triggered by a
rise in water temperature of approximately 0.2° C.
Female spawning events are synchronized with male
spawning and occurred during a period of decreasing
near-bottom current speeds by a threshold concentration = - =~ = - g -
. . . 122?9418152-
of sperm. Female can easily detect high concentrations of -
sperm cues under low current speeds. To live in deep-sea  Fig.8. O U HrEDMKE CGRIGES) .

seeps and vents, Calyptogena clams detect slight &AL B:EASH. BKHHE. Viqleoimages
of Calyptogena clams in situ spawning. A:

environmental cues. Before spawning event. B: Sperm release
event. Seawater is cloudy due to high sperm
concentrations.
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