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April 3, 2009
Elevated CO, Enhances Otolith Growth in Young Fish

David M. Checkley, Jr., Andrew G. Dickson, Motomitsu Takahashi, J. Adam
Radich, Nadine Eisenkolb, and Rebecca Asch

Manuscript in review, Science

Abstract:A large fraction of the carbon dioxide added to the atmosphere by human
activity enters the sea, causing ocean acidification. We show that otoliths (aragonitic
ear bones) of young fish grown under high CO; (low pH) conditions are larger than
normal, contrary to expectation. We hypothesize that CO; moves freely through the
epithelium around the otoliths in young fish, accelerating otolith growth while the
local pH is controlled. This is the converse of the effect reported for structural
biominerals.

Table column parameters are defined as follows:

* Experiment number — a sequential identificatioexgberiments

e pCO am(natm) — partial pressure of carbon dioxide in intlgas

* Fish number — a unique number for each fish, irood analysis

* Age (days) — age of the fish when sacrificed

* Number of otoliths — number of sagittal otolithsrfr a single fish represented by area
and circularity; 1 = single otolith, 2 = mean farat otoliths

» Orientation — a code indicating the orientatioranfotolith viewed in the scanning
electron microscope; 1 = dorsal or ventral, 2 erfalt

« Area (um?) — the total area of the otolith cross-section

« Circularity — 4r*area/perimetér(1 = circle, 0 = line)

* Dry weight 1g) — dry weight of fish

nd = no data



Number

Experiment Fish of Dry
number pCO,.m humber Age otoliths Orientation Area Circularity weight
(patm) (days) (um?) (ug)

1 380 1 7 1 1 1477 0.829 nd
1 380 2 7 2 1 1412 0.882 nd
1 380 2 7 1 2 1450 0.847 nd
1 380 3 7 1 1 1507 0.873 nd
1 380 3 7 1 2 1239 0.868 nd
1 380 4 7 2 1 1205 0.875 nd
1 380 5 7 1 1 1422 0.889 nd
1 380 6 7 1 1 1154 0.877 nd
1 380 6 7 1 2 1212 0.877 nd
1 380 7 7 1 1 1353 0.874 nd
1 380 7 7 1 2 1241 0.875 nd
1 380 8 7 2 1 1280 0.884 nd
1 380 17 7 2 1 1406 0.886 nd
1 380 18 7 1 1 1169 0.828 nd
1 380 18 7 1 2 1409 0.722 nd
1 380 19 7 2 2 1354 0.892 nd
1 380 20 7 2 1 1212 0.889 nd
1 380 21 7 2 1 1319 0.882 nd
1 380 22 7 2 1 1199 0.869 nd
1 380 23 7 2 1 1511 0.856 nd
1 2558 9 7 2 1 1652 0.835 nd
1 2558 10 7 1 1 1495 0.878 nd
1 2558 10 7 1 2 1620 0.886 nd
1 2558 11 7 1 1 1449 0.852 nd
1 2558 11 7 1 2 1481 0.825 nd
1 2558 12 7 2 1 1605 0.881 nd
1 2558 13 7 2 1 1657 0.871 nd
1 2558 14 7 1 1 1487 0.874 nd
1 2558 15 7 2 1 1494 0.875 nd
1 2558 16 7 2 1 1675 0.869 nd
1 2558 24 7 2 1 1376 0.874 nd
1 2558 25 7 2 1 1407 0.874 nd
1 2558 26 7 1 1 1505 0.889 nd
1 2558 26 7 1 2 1569 0.883 nd
1 2558 27 7 2 1 1439 0.850 nd
1 2558 28 7 1 1 1603 0.887 nd
1 2558 28 7 1 2 1526 0.881 nd
1 2558 29 7 2 1 1586 0.872 nd
1 2558 30 7 2 1 1674 0.872 nd
1 2558 31 7 2 1 1467 0.884 nd
2 380 32 7 1 2 1201 0.801 nd
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