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Acute Toxic Responses of Octopus vulgaris to CO» Environment

Kyoung-Seon Lee”
+ Division of Ocean System Engineering, Mokpo National Maritime University, Mokpo, 530-729, Korea
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Abstract @ The proposal of the CO: ocean sequestration necessitates a thorough understanding of its consequences to aquatic
organisms. This paper describes acute toxic responses to high CO: environment of a cephalopod, Octopus vulgaris. O. vulgaris was
chronically cannulated in the abdominal aorta and recovered in a restrained chamber. Acid base variables as well as ion concentrations
were estimated in samples of the blood collected from recovered O. vulgaris. 100% mortality occurred within 72h during exposure to
3% CO:> environment. Hemolymph pH significantly decreased after 30 min during exposure to 1%—CQO:. environment without any
compensation thereafter. [HCO;s ] significantly increased from 2.2 mM at Oh to 7.8 mM at 8h, but gradually decreased theredfter.
Hemolymph ions ([Cl'], [Na'], [K']) showed no significant changes. O. vulgaris may be more sensitive than teleost, yellowtail,
flounder and dogfish.
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) 1% CO; s=dA =E2438S 7MAEHAY. CO= GAS
Mixing Flowmeter(Cameron Instrument, Tex., USA)Z
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WAL 05, 1, 3, 8, 24, 48, 72A13F § JRHEZE AF3te] &
Aol AL-8-3FSiT
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[Na'l, [K'], [CI] 2 w4
A BEST B9 dRdxs AHT o s A A
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S|P aze] pHeE EH7l2R27](BGM, Cameron Instrument)
£, % (0, %+ Capni-Con 5(Cameron Instrument)E AHE-3}
o =431t} 5ol pHE Fuld pH meter(MP125, Mettler
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PCOy = TCOy/(aCOx(1+10°1PKY) 1)
[HCOs 1=TCO,-aCOx PCO» (2)
aCO, =

0.1008-29.80x10 *[M]+(1218<10 *[M]-3.639x10 *)T-(19.57x1
0 °[M1-69.59%10 ®)T?+(71.71x10 [M]-559.6x10 *)T?
(3)

pK'=
6.583-13.41x10 *(T)+228.2x10 *(T)*~1.516x10 %(T)*-0.341

10,323710g{1+O.00039[Pr]+101,)1-1*10.64+0,011T+0,737IO.323><
(1 Jr101.92*0.01'l“*0.737]0,323+log[Na’r]‘r(*0.4941+0.651)(1+0.0065[Pr])} (4)

T: temperature (C)

I: ionic strength
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(mg/kg)F o2 3tglowm, whila 1go] H4L 0.73:0.01 mE
AHE-3FATHSIyke et al., 1950).
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Table 1. Mortality of O. vulgaris on CO2 exposure

Time (h)
%C0O2| N | T(TC)
0 3 8 24 48 72
1 3 20 0 0 0 0 0 33
2 4 16 0 0 0 0 0 50
3 4 16 0 0 0 0 25 100

# N; Number of individuals
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Fig. 1. Changes in arterial hemolymph pH, PCO,, [HCOs ]
in O vulgaris exposed to 1%6-CO- environment.
Open symbols indicate a significant difference
from control values(p<0.05).
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Fig. 2. Changes in arterial hemolymph [Cl], [Na'l and
[K'] in O wvulgaris. Open symbols indicate a
significant difference from control values.
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