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Effect of elevated carbon dioxide in seawater on the early life

history of olive flounder, Paralichthys olivaceus

Kyung Su Kim

Department of Marine Biology, The Graduate Schoo|,

Pukyung National University

Abstract

Due to the high concentration of CO2 in_atmosphere, ocean is becoming
acidified. However, little is known about how fishes respond to the reduced
pH condition. We reared newly hatched larvae of the olive flounder,
Paralichthys olivaceus in three different concentrations of CO2 (400, 850 and
1500 ppm atmospheric CO2) for up to 28-days to examine the acidification
impacts on early life stages of fish. After 4 weeks, all fish larvae were sampled

and body lengths were measured for growth comparison. Whole body of fish



larvae were vaccum freeze dried, and the concentration of calcium and some
trace elements were measured using ICP-AES. Results indicated that body
length and weight of flounder larvae were significantly increased with
increasing carbon dioxide concentration (P<0.05). Calcium and trace elements
also revealed increasing tendency with increasing CO2 in seawater, although

there was no statistically significant difference.
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Fig. 1. Schematic illustration of the experimental system used to simulate future

ocean acidification environments for rearing larval fishes.
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Table 1. Information on rearing experiments, May-July 2011.

CO2 concentration Temperature number of number of live
Period pH Salinity
(ppm) Q) eggs larvae after 4weeks

400£25 805+005 | 21+0.5 | 32.5:01 | 120050 119

Ist. exp. | May 1-May 28 850+30 784+012 | 21£05 ['324:01 | 120050 65
155030 773:015 | 21+05 | 322+01 | 120050 34
400425 8.05:0.05 | #21£0.5 | 32501 | 120050 21

2nd. exp. | June 1-June 28 85030 784+012 | 21:05 | 324%01 | | 120050 27
1550430 773+0.15 | 21#0.5 | 322401 | 120050 38
40025 805£0.05 | 21:0.5 | 32501 | 120050 78

3rd. exp. | July 4-July 31 85030 784+012 | 2105 | 324+01 | 120050 7
1550430 773:015 | 21+0.5 | 322:01 | 120050 12
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Table 2. To measure Calcium and trace elements concentration in seawater(N.D : not detected).

(unit : mg/kg)

As, Sn, Ti, Se, Mo, Sb,

Sample Na K Ca Mg P B | Zn| Si | Fe | Cu| Ba | Mn | Sr |Pb, Ni, Co, Cd, Cr, V, Al,
Be, Ag, Ti, Li (17 ea)

400ppm | 10398.4 | 670.40 | 355.81 | 1090.53 | N.O [ 3.81 | N.D | N.D | N.D-| N.D | N.D.| N.D | 6.22 N.D

850ppm | 9960.25 | 702.64 | 362.82 | 1116.70 | N.D | 3.77 | N.D | N.D [ N.O | N.D | N.D | N.D | 6.16 N.D

1550ppm | 9895.61 | 649.42 | 365.43 | 1096.28 | N.D'| 8.97 | N.D | N.D'| N.D | N.D | N.D | N.D | 6.16 N.D
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Appendix 1. Concentration of chemical elements measured from larvae of olive flounder Paralichthys olivaceus

after 4 weeks experiment.

(unit : mg/kg)

As, Sn, Ti, Se, Mo,
Sample Sb, Pb, Ni, Co, Cd,
Na K Ca Mg P B Zn Si Fe.| Cu | Ba | Mn Sr
(May) Cr, V, Al Be, Ag,
Ti, Li (17 ea)
no no no
400ppPm | no date | no date| 10788.0 | 1967.6 |no data 44.4 36.4 | 1.76 2.40 | 43.6 N.D
date data data
no no no
850pPM | o date | no date| 21536.0 | 3294.8 | no data 81.8 47.2 | 2.12 3.40 | 81.2 N.D
date data data
no no no
1550PPM | 1o date | no date | 34096.0 | 5376.0 | no data 118.6 61.2 | 2.24 5.40 | 138.8 N.D
date data data
(N.D : not detected)
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Appendix 1(continued). Concentration of chemical elements measured from larvae of olive flounder Paralichthys

olivaceus after 4 weeks experiment. (unit : mg/kg)

As, Sn, Ti, Se,
Mo, Sb, Pb, Ni,
Sample
Na K Ca Mg P B8 Zn Si Fe Cu | Ba | Mn Sr |Co, Cd, Cr, V, Al,
(June)
Be, Ag, Ti, Li (17
ea)
400ppm 30860.8 | 16093.0 [28659.89| 3684.01 216831.00| 42.73 | 83.43 | 19.33 |29.50 | 2.03 | 1.02 | 3.05 [115.98 N.D
850ppm 40242.8 | 13302.4 |25750.52|5233.28 |22272.37| 76.13 | 88.58 | 27.68 | 33.22 | 2.77 | 1.38 | 2.77 [130.11 N.D
1550ppm 32008.1 | 14190.1 |31089.67|3690.83 [25257.491106.36| 87.75 | 63.82 | 42.55| 5.32 | N.D | 2.66 [124.98 N.D

(N.D : not detected)
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Appendix 1(continued). Concentration of chemical elements measured from larvae of olive flounder Paralichthys

olivaceus after 4 weeks experiment.

(unit : mg/kg)

As, Sn, Ti, Se,
Mo, Sb, Pb, Ni,
Sample
Na | K | Ca | Mg-| P | B | Zn  Si | Fe |Cu| Ba Mn| s Co.CdCrV.A,
(July) Be, Ag, Ti, Li (17
ea)
400PPM | 21650.6 17686.8419791.77/8191.25 24088.63| 17.12| 97.82 | 41.57 | 39.13| 2.45 1.22 | 3.67 | 78.25 N.D
850PPM | 332351 14709.98| 19429.76| 4846.53 |22458.29| 25.95 128,76/ 85.83 | 47.91| 5.99 | N.D | 3.99 |101.80 N.D
1550PPM | 30506.1 |13741.53|20612.29) 4621.54 24067.30| 23.74|116.73 39.57 | 41,55 | 3.96/ N.D | 3.96 |100.90 N.D

(N.D : not detected)
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