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How can anyone believe any thing these proven Liers have to say..just look at globle warming not one shread 
of Real proof that people have any thing to do with it..and now this...
If they want to keep there jobs that badly ,Do some real work...before starting to make up scare stores

green_hackle, LONDON/ENGLAND, 03/3/2012 12:41

Alarmist garbage.
This is all just guesses made from tiny samples of imperfect information by people who are looking for the answer 
they want to find.
None of them have any real evidence for what happened 300 years ago, never mind 300 million. It's 2+2=5 at its 
finest. They also always fail to mention that the causes of mass extinctions in prehistory are only theoretical, and 
that those extinctions took place over millions of years.
Any sense of any kind of impending disaster is just Hollywood hyperbole and fundraising. Even if any of what 
they say is true, there won't be any serious impact for the human race for millions of years, and there will be 
plenty of engineering and technological solutions before then.

dave, Dystopia, UK, 1/3/2012 23:54

More dodgy science, all the records show that CO2 levels in the Atmosphere follow temperature not the other 
way round, CO2 is only soluble in water at lower temperatures so as the temperature rises more is released to 
the air. To prove it to yourself take some cold fizzy drink from the fridge and pour it into a mug, heat a spoon in 
hot water and put it in the mug. You will see bubbles of Carbon dioxide released as the spoon heats the liquid. 
That is why we all like cold soft drinks and beer they do not go flat as quickly. So the myth of more temperature 
causing acidification cannot happen because there would be less CO2 in the ocean not more.

ChrisM, Ashford, England, 2/3/2012 12:07

By Daily Mail Reporter

Last updated at 12:10 PM on 2nd March 2012
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! calculate carbonate alkalinity

loc_ALK_DIC = dum_ALK &    
& - loc_H4BO4 - loc_OH - loc_HPO4 - 2.0*loc_PO4 - loc_H3SiO4 - loc_NH3 - 
loc_HS &            
& + loc_H + loc_HSO4 + loc_HF + loc_H3PO4 

! estimate the partitioning between the aqueous carbonate species             

loc_zed = ( &            
&   (4.0*loc_ALK_DIC + dum_DIC*dum_carbconst(icc_k) - 
loc_ALK_DIC*dum_carbconst(icc_k))**2 + &           
&   4.0*(dum_carbconst(icc_k) - 4.0)*loc_ALK_DIC**2 &            
& )**0.5       loc_conc_HCO3 = (dum_DIC*dum_carbconst(icc_k) - 
loc_zed)/(dum_carbconst(icc_k) - 4.0)       

loc_conc_CO3 = &            
& ( &            
&   loc_ALK_DIC*dum_carbconst(icc_k) - dum_DIC*dum_carbconst(icc_k) - &            
&   4.0*loc_ALK_DIC + loc_zed &            
& ) &            
& /(2.0*(dum_carbconst(icc_k) - 4.0))       

loc_conc_CO2 = dum_DIC - loc_ALK_DIC + &            
& ( &            
&   loc_ALK_DIC*dum_carbconst(icc_k) - dum_DIC*dum_carbconst(icc_k) - &            
&   4.0*loc_ALK_DIC + loc_zed &            
& ) &            
& /(2.0*(dum_carbconst(icc_k) - 4.0))               

loc_H1 = dum_carbconst(icc_k1)*loc_conc_CO2/loc_conc_HCO3       

loc_H2 = dum_carbconst(icc_k2)*loc_conc_HCO3/loc_conc_CO3
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What are the global environmental
consequences of
continued CO  emissions?2



(projected) climatic consequences
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Ocean chemical consequences
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‘DIC’ (dissolved inorganic carbon)
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When CO  dissolves in 2

seawater, the CO  2(aq)

concentration changes only 
slightly because the system is 

2-buffer by carbonate ions: CO3

CO  is scavenged according 2

to the reaction:

However, a small part of the 
-

resulting HCO  dissociates into 3
2- +CO  and H , which is where 3

the ‘acidification’ in ocean 
acidification comes from.

2- -CO  + CO  + H O ® 2HCO2(aq) 3 2 3

From: Barker and Ridgwell [in press] 

CO2
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From: Barker and Ridgwell [in press] 



atmosphere

ocean

CO

O

O

H

H

O

C

O

O

H

H O

C

O

OO

C

O

O
H

H

CO

O

CO2(g)

CO2(aq)

H O2

H CO2 3

CO2

HCO3 CO3

2

H
H

H

H

H

CaCO3(s)

calcium
carbonate
mineral
surface
(calcifying plankton,
e.g. foraminifera)

Ca

O

Ca

O

Ca
Ca

Ca

Ca

CO  chemistry2

& mineral phases



atmosphere

ocean

CO

O

O

H

H

O

C

O

O

H

H O

C

O

OO

C

O

O
H

H

CO

O

CO2(g)

CO2(aq)

H O2

H CO2 3

CO2

HCO3 CO3

2

H
H

H

H

H

CaCO3(s)

calcium
carbonate
mineral
surface
(calcifying plankton,
e.g. foraminifera)

Ca

O

Ca

O

Ca
Ca

Ca

Ca

CO  chemistry2

& mineral phases

Aragonite: 
orthorhombic polymorph (e.g., 
many corals, pteropods)

less stable

Calcite: 
(and more abundant)
trigonal polymorph (e.g., 
coccolithophorides, foraminifera)

more stable



atmosphere

ocean

CO

O

O

H

H

O

C

O

O

H

H O

C

O

OO

C

O

O
H

H

CO

O

CO2(g)

CO2(aq)

H O2

H CO2 3

CO2

HCO3 CO3

2

H
H

H

H

H

CaCO3(s)

calcium
carbonate
mineral
surface
(calcifying plankton,
e.g. foraminifera)

Ca

O

Ca

O

Ca
Ca

Ca

Ca

The addition of (fossil fuel) CO  2

to seawater results in a 
decrease in carbonate ion 

2-(CO ) concentration and 3
‘ ’
ocean acidification . A 

2-decrease in CO , in turn, 3

suppresses the stability of 
CaCO , defined by its 3

saturation state:

2+ 2-  
W = [Ca ]´[CO ]/k3

Þ The thermodynamic 
efficiency of precipitating 

2-
CaCO  is a function of [CO ] 3 3

(and carbonate ‘saturation’).
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decreasing pH, saturation

Ocean biological consequences(?)
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SEM micrographs of coccolithophorids under different CO  conditions2

Riebesell et al. [2000] (Nature 407)

low CO  (high pH)2

high CO  (low pH)2

Ocean biological consequences(?)
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alcification responses (CaCO  per cell per day)3



Sediments spanning the Palaeocene-Eocene boundary recovered from ODP Leg 208 (Walvis Ridge)
Picture courtesy of Dani Schmidt (University of Bristol)

The time-machine on the ocean floor
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! calculate carbonate alkalinity

loc_ALK_DIC = dum_ALK &    
& - loc_H4BO4 - loc_OH - loc_HPO4 - 2.0*loc_PO4 - loc_H3SiO4 - loc_NH3 - 
loc_HS &            
& + loc_H + loc_HSO4 + loc_HF + loc_H3PO4 

! estimate the partitioning between the aqueous carbonate species             

loc_zed = ( &            
&   (4.0*loc_ALK_DIC + dum_DIC*dum_carbconst(icc_k) - 
loc_ALK_DIC*dum_carbconst(icc_k))**2 + &           
&   4.0*(dum_carbconst(icc_k) - 4.0)*loc_ALK_DIC**2 &            
& )**0.5       loc_conc_HCO3 = (dum_DIC*dum_carbconst(icc_k) - 
loc_zed)/(dum_carbconst(icc_k) - 4.0)       

loc_conc_CO3 = &            
& ( &            
&   loc_ALK_DIC*dum_carbconst(icc_k) - dum_DIC*dum_carbconst(icc_k) - &            
&   4.0*loc_ALK_DIC + loc_zed &            
& ) &            
& /(2.0*(dum_carbconst(icc_k) - 4.0))       

loc_conc_CO2 = dum_DIC - loc_ALK_DIC + &            
& ( &            
&   loc_ALK_DIC*dum_carbconst(icc_k) - dum_DIC*dum_carbconst(icc_k) - &            
&   4.0*loc_ALK_DIC + loc_zed &            
& ) &            
& /(2.0*(dum_carbconst(icc_k) - 4.0))               

loc_H1 = dum_carbconst(icc_k1)*loc_conc_CO2/loc_conc_HCO3       

loc_H2 = dum_carbconst(icc_k2)*loc_conc_HCO3/loc_conc_CO3



0

1000

a
tm

o
s
p

h
e
ri

c
 C

O
 (

p
p

m
)

2

2000

3000

4000

5000

6000

7000

-100

0

s
e
a
-l

e
v
e
l 
(m

)

100

200

300

2
+

[C
a

]
-1

(m
m

o
l 
k

g
)

20

0

40

60

Age (Ma)

300100 200 400 5000 600
0

10

20

40

30

50

60

70

80

90

b
ic

a
rb

o
n

a
te

 w
e
a
th

e
ri

n
g

-1
fl

u
x
 (

T
m

o
l 
y
r

)

CENOZOIC MESOZOIC PALEOZOIC PRECAMBRIAN

N CPg J Tr Pr C D S O Î E

G
ib

b
s 

e
t 
a
l.
 [
1
9
9
9
]

S
ta

n
le

y 
a
n
d
 H

a
rd

ie
 [
1
9
9
8
]

H
o
ri
ta

 e
t 
a
l.
 [
2
0
0
2
]

H
a
q
 e

t 
a
l.
 [
1
9
8
8

R
o
ye

r 
e
t 
a
l.
 [
2
0
0
4
]

D
a

ta
 c

o
n
st

ra
in

in
g
 p

a
st

 
ch

a
n
g
e
s 

in
 o

ce
a
n
 c

h
e
m

is
tr

y



+ - + 2-CO +H O «  H +HCO  «  2H +CO2(aq) 2 3 3

v
o

lc
a
n

is
m

s
il
ic

a
te

w
e
a
th

e
ri

n
g

C
 b

u
ri

a
l

o
rg

s
h

a
ll

o
w

 w
a

te
r

C
a

C
O

 b
u

ri
a

l
3

carbonate &  
kerogen terrain

weathering

calcificationCO  fixation2

CaCO  dissolution3

CaCO  dissolution3C  oxidationorg

C  oxidationorg

rock weathering
solute input

deep sea
CaCO  burial3

v
o

lc
a

n
is

m

low-temperature
basaltic alteration

pCO2(g)

The global carbon(ate) cycle: Control of ocean saturation



s
u

rf
a
c
e
 p

H

8.0

7.6

7.2

7.4

7.8

8.2

8.4

C
S

H
 (

m
)

0
1000

7.0

s
u

rf
a
c
e
 W

c
a
lc

it
e

5.0

6.0

7.0

8.0

10.0
9.0

11.0

2000

3000

4000

5000

6000

2000

4000

6000

8000

0

4.0

-1
D

IC
 (
m

m
o

l 
k
g

)

modern ocean

Age (Ma)

300100 200 400 5000 600

whatever
model

[Ridgwell, 2005]

0

1000

a
tm

o
s
p

h
e
ri

c
 C

O
 (

p
p

m
)

2

2000

3000

4000

5000

6000

7000

-100

0

s
e
a
-l

e
v
e
l 
(m

)

100

200

300

2
+

[C
a

]
-1

(m
m

o
l 
k

g
)

20

0

40

60

Age (Ma)

300100 200 400 5000 600
0

10

20

40

30

50

60

70

80

90

b
ic

a
rb

o
n

a
te

 w
e
a
th

e
ri

n
g

-1
fl

u
x
 (

T
m

o
l 
y
r

)

CENOZOIC MESOZOIC PALEOZOIC PRECAMBRIAN

N CPg J Tr Pr C D S O Î E

CENOZOIC MESOZOIC PALEOZOIC

N CPg J Tr Pr C D S O Î E

Model predictions
G

ib
b
s 

e
t 
a
l.
 [
1
9
9
9
]

S
ta

n
le

y 
a
n
d
 H

a
rd

ie
 [
1
9
9
8
]

H
o
ri
ta

 e
t 
a
l.
 [
2
0
0
2
]

H
a
q
 e

t 
a
l.
 [
1
9
8
8

R
o
ye

r 
e
t 
a
l.
 [
2
0
0
4
]



CENOZOIC MESOZOIC PALEOZOIC

0

Time (millions of years before present)

100 200 300

K J Tr PPgN

0

2500

2000

1000

A
tm

o
sp

h
e

ric
 C

O
(p

p
m

)
2
 

1500

500

M
e

a
n

 o
c

e
a

n
su

rf
a

c
e

 p
H

(S
W

S)

7.4

7.6

7.8

8.0

8.2
modern (pre-industrial)

The Geological Record of Ocean Acidification

?



atmosphere

ocean

CO

O

O

H

H

O

C

O

O

H

H O

C

O

OO

C

O

O
H

H

CO

O

CO2(g)

CO2(aq)

H O2

H CO2 3

CO2

HCO3 CO3

2

H
H

H

H

H

CaCO3(s)

Ca

O

Ca

O

Ca
Ca

Ca

Ca

calcium
carbonate
mineral
surface
(calcifying plankton,
e.g. foraminifera)

calcium
carbonate
mineral
surface
(calcifying plankton,
e.g. foraminifera)



CENOZOIC MESOZOIC PALEOZOIC

0

Time (millions of years before present)

100 200 300

K J Tr PPgN

0

2500

2000

1000

A
tm

o
sp

h
e

ric
 C

O
(p

p
m

)
2
 

1500

500

The Geological Record of Ocean Acidification

4

6

8

10

M
e

a
n

 o
c

e
a

n
su

rf
a

c
e

 W
(c

a
lc

it
e

)



CENOZOIC MESOZOIC PALEOZOIC

0

Time (millions of years before present)

100 200 300

K J Tr PPgN

0

2500

2000

1000

A
tm

o
sp

h
e

ric
 C

O
(p

p
m

)
2
 

1500

500

The Geological Record of Ocean Acidification

4

6

8

10

M
e

a
n

 o
c

e
a

n
su

rf
a

c
e

 W
(c

a
lc

it
e

)



The modern carbon cycle
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! calculate carbonate alkalinity

loc_ALK_DIC = dum_ALK &    
& - loc_H4BO4 - loc_OH - loc_HPO4 - 2.0*loc_PO4 - loc_H3SiO4 - loc_NH3 - 
loc_HS &            
& + loc_H + loc_HSO4 + loc_HF + loc_H3PO4 

! estimate the partitioning between the aqueous carbonate species             

loc_zed = ( &            
&   (4.0*loc_ALK_DIC + dum_DIC*dum_carbconst(icc_k) - 
loc_ALK_DIC*dum_carbconst(icc_k))**2 + &           
&   4.0*(dum_carbconst(icc_k) - 4.0)*loc_ALK_DIC**2 &            
& )**0.5       loc_conc_HCO3 = (dum_DIC*dum_carbconst(icc_k) - 
loc_zed)/(dum_carbconst(icc_k) - 4.0)       

loc_conc_CO3 = &            
& ( &            
&   loc_ALK_DIC*dum_carbconst(icc_k) - dum_DIC*dum_carbconst(icc_k) - &            
&   4.0*loc_ALK_DIC + loc_zed &            
& ) &            
& /(2.0*(dum_carbconst(icc_k) - 4.0))       

loc_conc_CO2 = dum_DIC - loc_ALK_DIC + &            
& ( &            
&   loc_ALK_DIC*dum_carbconst(icc_k) - dum_DIC*dum_carbconst(icc_k) - &            
&   4.0*loc_ALK_DIC + loc_zed &            
& ) &            
& /(2.0*(dum_carbconst(icc_k) - 4.0))               

loc_H1 = dum_carbconst(icc_k1)*loc_conc_CO2/loc_conc_HCO3       

loc_H2 = dum_carbconst(icc_k2)*loc_conc_HCO3/loc_conc_CO3
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loc_ALK_DIC = dum_ALK &    
& - loc_H4BO4 - loc_OH - loc_HPO4 - 2.0*loc_PO4 - loc_H3SiO4 - loc_NH3 - loc_HS &            
& + loc_H + loc_HSO4 + loc_HF + loc_H3PO4 

! estimate the partitioning between the aqueous carbonate species             

loc_zed = ( &            
&   (4.0*loc_ALK_DIC + dum_DIC*dum_carbconst(icc_k) - 
loc_ALK_DIC*dum_carbconst(icc_k))**2 + &           
&   4.0*(dum_carbconst(icc_k) - 4.0)*loc_ALK_DIC**2 &            
& )**0.5       loc_conc_HCO3 = (dum_DIC*dum_carbconst(icc_k) - 
loc_zed)/(dum_carbconst(icc_k) - 4.0)       

loc_conc_CO3 = &            
& ( &            
&   loc_ALK_DIC*dum_carbconst(icc_k) - dum_DIC*dum_carbconst(icc_k) - &            
&   4.0*loc_ALK_DIC + loc_zed &            
& ) &            
& /(2.0*(dum_carbconst(icc_k) - 4.0))       

loc_conc_CO2 = dum_DIC - loc_ALK_DIC + &            
& ( &            
&   loc_ALK_DIC*dum_carbconst(icc_k) - dum_DIC*dum_carbconst(icc_k) - &            
&   4.0*loc_ALK_DIC + loc_zed &            
& ) &            
& /(2.0*(dum_carbconst(icc_k) - 4.0))               

loc_H1 = dum_carbconst(icc_k1)*loc_conc_CO2/loc_conc_HCO3       

loc_H2 = dum_carbconst(icc_k2)*loc_conc_HCO3/loc_conc_CO3
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More complete geological record (more rock!)
(more and better preserved and constrained proxies)

Is there a past ‘analogue’ for the future consequences 
of massive CO  release and ocean acidification?2
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Is there a past ‘analogue’ for the future consequences 
of massive CO  release and ocean acidification?2
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The paleo ocean acidification
app store
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