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      fun with models and data
( )Biogeochemcial models & the art of (mis)using data
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the modern western Atlantic 
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13updated glacial transect of d C of 
SCO  for the western Atlantic 2

Ocean basins [Curry and Oppo, 
2005].

Meanwhile, in the ocean ...
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Sediments spanning the Palaeocene-Eocene boundary recovered from ODP Leg 208 (Walvis Ridge)
Picture courtesy of Daniela Schmidt (University of Bristol)

The data ...
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(Vital effects can be 
parameterized as e.g. planktic 
(or benthic) CaCO  is formed. 3

However, still no consideration of 
multiple fractions of CaCO  with 3

different dissolution susceptibility 
or diagenesis in general.)
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Exploring the consequences of CO  release through2

simulating the marine geological record: ‘trial and error’
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Exploring the consequences of CO  release through2

simulating the marine geological record: ‘trial and error’
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With no bioturbational mixing, dissolution of CaCO  will still continue until the 3

surface sediments are composed purely of refractory material, but now the 
depth of the clay layer is set by diffusion (ca. 1 cm depth). Thus, less carbon 
release is required to make the surface sediments go carbonate free and 
atmospheric CO  is less well buffered.2
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1262 (3500 m)

Stap et al. [2010]; Jennions et al. [submitted]
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The ‘perfect’ (age) 
model ...

... with no connection 
with ‘reality’ (what is 
measurable and 
knowable).
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Fun with models and data: ETM2 and ‘interface’ vs. ‘homogeneous’ dissolution
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Co-varying (glacial-interglacial) CaCO  dissolution cycles and how 3

a (varying) stable isotope is recorded
18

[Here: d O of planktic carbonate following SPECMAP plus ... 
500 PgC CO  removed from the atmosphere (to the terrestrial biosphere) 2

across the deglacial transition (and then gradually added back again).]
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Quantifying carbon release – mass balance estimate approach
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Fun with models and data: Benthic d C record inversions

Problem #1: ‘target’ (proxy 
record) is remote (in time) from 
the carbon input (assuming to 
the atmosphere).
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Fun with models and data

Problem #1: sediments are mixed 
(bioturbated).
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Fun with models and data:
Inverting benthic records
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Fun with models and data:
Inverting benthic records Kirtland-Turner and Ridgwell [2013]



a
ss

u
m

e
d
 a

tm
 f
o
rc

in
g

se
d
im

e
n
t 
re

sp
o
n
se

Fun with models and data:
Inverting benthic records Kirtland-Turner and Ridgwell [2013]
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Fun with models and data:
Inverting benthic records Kirtland-Turner and Ridgwell [2013]
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Fun with models and data:
Inverting benthic records Kirtland-Turner and Ridgwell [2013]
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Inverting benthic records Kirtland-Turner and Ridgwell [2013]
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Fun with models and data



The End
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