Falling Benguela pH & high variability — why?

Mike Lucas, Biological Sciences
LICT
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Indian, Atlantic and Pacific Ocean currents link to the
Antarctic Circumpolar Current around Antarctica
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Carbonate system of the Southern Ocean, Atlantic Sector



400~ - 400
5 £
£ 380 — Atlantic: 29°10'N, 15°30'W - 380
g ~— Atlantic: 31°40'N, 64°10'W =
< 360+ = Pacific: 22°45'N, 158°00'W L 360 &
g 3
(@]
% 3401 , 340 g
2 Atmospheric CO, S
O Q.

O 320 - 320
- 812
— Atlantic: 29°10'N, 15°30'W 5
— Atlantic: 31°40'N, 64°10'W 8.09 x*
— Pacific 22°45'N, 158°00"W S
| c

8.06

1950

1960 1970 1980 1990 2000  201Qhg 2020

pH range at Hermanus

7.7

Adapted from IPCC 2014



8.5 - 750

8.4 | Glacial pH at

~190 ppm CO, | 650
8.3 - .J
\ -
S - 550

& “
A

Pre-industrial pH
T 81- > N

g2 S

Atmospheric CO, concentration (ppm)

Present day pH

80 - 450
19

Atmospheric CO, - 350
7.8 - \J o Future pH at .J

~750 ppm CO, 0 7.8
7.7 A= 5 T r r T L 250 ‘
20000 1750 1800 1850 1900 1950 2000 2050 2100

years ago Year 7.6

Average future ocean pH could fall from ~8.1 to ~7.8 by 2100
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Variability due to day-night photosynthesis-respiration
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Abalone subjected to natural pH variability — but what will be
the long term impacts of lower pH and changing SST?
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SEM pic showing some

shell dissolution at low

pH (7.6) after 48 hours
(Nina Lester)

Project funded by the Abalone Farmers Association of South Africa (AFASA)



Projected aragonite saturation by 2100
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