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OUTLINE

THEMES —Polar filters, surface chemistry
STRUCTURE —Periodic table, oxidation as guides
ELEMENTS -C, N, Mg(4/, Si), S, Ca, Fe(Cu), Br, I...

STATES —Redox order (VL, V, IV...)

RICHNESS  —Omissions, priorities.. | links
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Caution:
SE is a systems modeler,
and tends to go bipolar



Taz meets Mendeleyev
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Carbon IV (

Mean Annual Air-Sea Flux for 1995 (NCEP 41-Yr Wind, 940K, W-92)
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Carbon (0) to -1I (Biopolymers)
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Latitude-averaged ice Algae (mg Chl m'2)
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Carbon —IV (methane)

ads- adsorbtion
des - desorbtion
diff - diffusion
cony - convection
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Nitrogen (see scale)
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Height (km)

Mg, Al Si (ILIILIV)

3 Radar reflectivity (dBZ)
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Sulfur VI
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Sulfur -11
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Austral Iron Cycle.. . III & 11
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Trace Metal Chromatography (Fe, Cu?)
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Satell"te Observation
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SUMMARY

THEMES —Polar filters, surface chemistry
STRUCTURE —Periodic table, oxidation as guides
ELEMENTS -C, N, Mg(4/, Si), S, Ca, Fe(Cu), Br, I...

STATES —Redox order (VL, V, IV...)

RICHNESS —Omissions, priorities.. | links
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Chemistry Surfing

Sc Ti_¥ CrMn Fe Co Ni Cu 2n 2r Nb Mo Tc Ru Rh Pd Ag Cd Lu Hf Ta W Re Os Ir Pt Au Hg
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Lonely Elements

In retrospect-
SE sees that he left out

H, B, O, F, Na, P, Cl, Zn, Hg... and others
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Matrix Elements

The threads start to come together...
SE finds new connections

Clv C(int) C-IV [N+V |Dust |S-II Call | FeCu |Brl
Clv X pH
C(int) | x X X - X X X =
C-Iv X
N +V
Dust -
S -II X pH
Call | pH X pH pH
FeCu X pH pH
Brl = pH
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Rank Order Polar Filters

SE priorities courtesy toy climate models-
Uncertainties in overall climate forcing

Start-Finish POP CICE Couple OI | CESM

CO; 2000-2004 2005-?
DMS 2002-? 2009-? 2011-? 2010-?
Ice chlorophyll 2009-? 2010-?

CH, 2009-? 2011-?
Fe, Cu 2003-?

Polymers (sea-air)

Polymers (POA) 2012-?

Calcium (ikaite)

Calcium (TEP)

Polar halogens 2000-?

N redox 2000-?
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LINKS TO PRESENT COMPANY

CLOUDS —Aerosol chem dictates structure (MM, JR)
PIGMENTS —Play into thermo, open or ice? (SA)
RETENTION —Do ice algae supercede the melt? (CD, JS)
TRANSFER —Velocities consistent with physics (MM)

LEADS —Inertial oscillation, aerosol hot spots (AR)
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TRACER TABLE?

Ice Margins Tracers Bypasses,
Domain Switches
SL, BL Atmosphere | Atmosphere | GHG, aerosol, | Aerosol, cloud,
photochemistry | precipitation
Trapped Snow " Wind pulses
air
Mushy Ice Surfactants | GHG, aerosol, | Bubbles,
layer metals minerals, gels
SL, BL Ocean Ocean GHG, aerosol, | Slugs, gels,
nutrients detritus
(Detail) CO,, polymers, | Sedimentation,
CH,, DMS, Fe, | storage, CH,,
halogens Ca, CO;, (DIC),
polymers




CONNECTS TO PRESENT
COMPANY
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Nitrogen Deposition to the Sea
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IT CAME FROM THE SIXTIES...
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Purgatory
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The High Latitude

Biosphere Responds
(+3°C)

GHG+H,0,
A cozy +1.7°

So shouldn t we dig into
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IPCC Logic extends to sea
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Preindustrial patterns simply amplify so...
Without marine biogeochemistry,

future perhaps completely unknown.
Lovelock is right -bugs rule, people drool

= .
(Incidentally:

(The new big dollar sign-
(Ice sheets
(Here is there system forcing

Venus or snowball
Take your pick
or do some real research



The envelope please...

By these criteria, rank order for high latitude cycles:

-Ice chlorophyll (surface darkening)
-DMS

-Organics tweak sea-air transfer
-CH,

-Organics tweak aerosol

-Seeding tweaks sea-air transfer
-Open, brine, bottom C cycling
-Aerosol/ice 1ron cycle

-Ice nitrogen (NH;/,", N,O)
-Halogens and new particles

Note: Order 10? characters —IPCC does same job in 10°



