Ocean acidification, a quantifiable process contributing to risk of atmospheric and

oceanic oxygen depletion and so possible human extinction?
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—— Atmospheric CO, (ppmv) “So.far, ocean.pH has dropped from 8.2 to 8.1 since the
industrial-revolution, and'is-expected by fall another 0.3
to 0.4 pH units by the end of the century. A drop in pH of
0:1 might not seem like a ot but the pH:scale;like.the
Richter scale’for measuring earthquakes S Ioganthmlc
For examplé; pH 4:is ten times more:acidicthan:pH 5
and 100 times. (10: times 10)-more-acidic than pH 6. we
continue to add-carbon‘dioxidé at-currént rates; seawater
pH maydrop: another 120 petcent by the end of this

Zcentury, to 7 8'or7ct; creating,an'ecean more aC|drc than

19607 IMIO; 1900 1990: 2000 010 agny seen for fhe-past 20million yearsor more,'
Year i

- Seawater pCO. (patm)

Seawater pH

This graph shows rising levels of carbon dioxide (CO2) in the atmosphere, rising CO2
] levels in the ocean, and decreasing pH in the water off the coast of Hawaii. (NOAA PMEL
Carbon Program (Link#))

' https: Jlocean: st edu/ocean hfe/lnvertebrates/ocean-
|, aciditication ¢ .

-

A /1 - “Global warming, acidification and deoxygenation are linked. Inoreasing carbon dioxide concentrations
nuu T in the earth’s atmosphere result in higher.ocean temperatures, more acidic conditionsand

deoxygenatlon The warming caused by greenhouse gasses, including COZ2, lowers oxygen solubility-in
SOClety 100 ‘seawates, ihcreases respiration rates of individual organisms, increases stratification of the water
ADVANCING EARTH

. ~column;, reduces oxygéen solubility and ventrl%n and-inhibits the exchange between surface waters
,,P . _==rich in_.oxygen and subsurface waters low in oxygen. Respiration by microbes, plants and animals
Self fu nded AND SPACE SCIENCE ”f‘*depletesﬁoxvqen and produces CO2- causing further acidification. Nutrients increase totaI respiration in
} B i Al A S water bodies by i increasing the total production of organic biomass:“ SR
" a rrIS O n C O m g e e F|g 19 http //unesdoc unesoo org/lmages/0026/002651/265196e pdf '
terest = None ™

B'ZO 22 : &S ‘“Ehe Pacrflc Northwest oyster |ndustry has struggled wrth srgnrflcant losses due to ocean acrdlflcatron as oyster
-~ larvae encountered.mortality rates sufficient to make production-non- economlcally feasible.” ~ = .
https //today oregonstate edu/archlves/ZO"i3/jun/study ocean acrdlfroatlon k||||ng oysters |nh|b|t|ng sheII formatlon O‘
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“The ocean is 50 aC|d|c that |t IS dlssolvmg the shells of our baby oysters .
‘ https //ocean Si. edu/ocean h‘feAnvertebrates/farmlng oysterssdesplte aC|d|c -seas

A call for research. o

Satellite colour based assessment of plankton
levels
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“Most extinctions are associated with global warming
and proximal killers such as marine anoxia”

https://doi.org/10.1016/j.palae0.2016.11.005

Were oceans to become anoxic and sulfidic, could at
Long term exposure, would be sub-optimal for human ;
during times of low air movement, increasing conceMrations. Periodl
atmospheric related events have been observed near Namibia.<“Loca
smell and the corrosive effects of H,S.” “The U.S. government

chemical threat, both industrially and as a potential
https://oem.bmj.com/content/oemed/47/4/283.full.pdf https://hal.archives=e
https://www.nature. com/art|c|es/srep20831

sulfide H,S reach 20-200 ppm?
eavier than air, so accumulates
Sulphidic H,S emitting oceanic
habitants reported the intensive
ders sulfide a high priority
1 of mass destruction.”

Falls in atmospheric oxygen - small but
consistent - Scripps data
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reduct| oh ‘Oxygen change in the ocean 1960 - 2010°

1 mg L " (milligram per litre) = 0.7 ml L™ (millilitres per litre) = 32 ymol L (micromoles per litre)

Normal surface saturated dissolved oxygen levels O, 7.4 mg/l. @20°C
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Oxygen change in the ocean. Observational estimate of the 50yr (1960 o 2010) ox

ygen change in the upper (0-1,200m) and deep
(1,200m - sea floor) ocean in micromole per kilogram per decade (pmol/kg/de D
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Oxygen measuring floats
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Sensor Types November 2017

Latest location of operational floats (data distributed within the last 30 days)

+ Operational Floats (282) Suspended particles (140) Nitrate (89)
Downwelling irradiance (50) Chlorophyll a (139)

' pH(T2) s+ Oxygen (273)

©  ARGENTINA (7) CHINA (88) @ GABON (1) ® JAPAN (255)

® AUSTRALIA (382) ©® ECUADOR (3) ® GERMANY (168) @ KENVA (3)
BRAZIL (8) ® EUROPEAN UNION (3) @ INDIA (90) SOUTH KOREA (78)
BULGARIA (3) 9 FINLAND (5) ©® IRELAND (11) @ MAURITIUS (4)
CANADA (91) FRANCE (209) @ ITALY (9) MEXICO (1)

© NETHERLANDS (34) @ SPAIN (29)

NEW ZEALAND (10) ®  UNITED KINGDOM (123)

NORWAY (3) ®  UNITED STATES (1895)

RUSSIAN FEDERATION (2) |comm C PS
©  SOUTH AFRICA (1) A ——

3516 Active Floats

Generated by www.jcommops.org, 05/12/2017
o T . - - s
Pl 20 =

May 2012

ﬁ"— " .

s -

the past 20 years the open ocear

iy .-\1/ o
A,
\/

£

t' .
X ‘t;, ,-
t arch tran slates Into

W tb
N

Figure 3. Dissolved oxygen concentrations at 300 m depth in the open
ocean. Oxygen can be low enough to limit biological and ecological
" processes in large areas of the ocean (e.g. areas shown in red and orange,
as well as magenta OMZs). ETNP, eastern tropical North Pacific; ETSP,
eastern tropical South Pacific; ETSA, eastern tropical
South Atlantic; AS, Arabian Sea; BS, Black Sea. (Fig. Kavelage 2012)
http://unesdoc.unesco.org/images/0026/002651/265196e.pdf

(e.g. Bopp et al., 2013; Schmidtko et al., “along the Namibian coast off south-western Africa, for example,
201 7).http://unesdoc.unesco.org/images/0026/002651/2651 96e.pdf low oxygen events can cover 20,000 km and last for several

o = e - Weeks, with-severe-ecosystem consequences*

http //unesdoc unesco. org/rmages/0026/002651/2651 96e.pdf
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“lf aII of the plants on Earth died, how Iong wouldat be before we;run o -

of oxygen? The answer is probably 100 to 400 years”.
http://scienceline.ucsb. edu/getkey php’?key—3097




