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Why Study Aerosols ?
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» Affect radiative properties of the atmosphere,
(light scattering, light absorption, indirect effect on cloud albedo)

* Serve as reactive surfaces for atmospheric gases,

(condensation nuclei, photochemical reactions, heterogeneous catalysis)

« Affect air quality, visibility and human health

(allergy, asthma)

* Add minerals, nutrients, and MANY other things. to
the ocean (and land) directly 1mpacting ecosystems.

Direct and indirect effects on climate (cooling, precipitation, C)



Aerosol Impacts Paradigm
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A source of nutrients (N, P) and trace metals (Fe) to the ocean.

Element Riverine" Atmospheric®

N (excluding N, gas) 1500-3570 2140

Cd 0.0027 0.0036-0.0063
Cu 0.16 0.03-0.11

N1 0.19 0.24-0.29

Fe 19.7 519

Pb 0.01 0.43

Zn 0.09 0.17-0.92

* Dissolved input, particulate components are assumed tn be

depasxted in coastal areas.
® Total (dissolved + particulate) input.

Units = 10° moles/yr
Jickells, 1995.
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* Aerosols (atmospheric deposmon) are not just
dust! |

* Acrosols have profound effects on ocean
chemistry and biology with implications to
global biogeochemical cycling and climate,
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BUT - not all aerosols are created equal.

 Different organisms/ecosystems are affected =
differently by aerosol deposition,

Not all organisms respond equally. 73
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Examples from direct
experiments demonstrating
these impacts. |

- Which components in the aerosols affect

phytoplankton at the individual species or the
community level?

- Do all aerosols have the same 1mpact?

- How do different taxa within the community
respond to distinct aerosol deposition events?

- What are the effects on other organisms?



Different Sites and Settings
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Impact on Biology

Incubation Bioassay Experiments
Field Observations |



Gulf of Agaba — Oligotrophic System
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Different Responses
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Paytan et al., 2009, PNAS




Cell concentration (cells mL-1)
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Impact on Biology
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Annual Cu deposition Pre-Industrial ~ Modern/Pre-Industrial annual deposition ratio
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Bermuda




Different Responses for Different Taxa
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Oceanic vs. Coastal Synechococcus Populations
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* Oceanic Synechococcus limited by unidentified metal (Zn?)
* Coastal Synechococcus:
e Co-limited for N+Fe, or -

* More than one strain with different nutrient statuses



April 2011 — Shensi
[uaniao Island, China
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. Adverse effects:

— Aspergillosis of sea fans (gorgonian corals)

— Red tides in the Gulf of Mexico _ '
- - - | Dust
Iron
0| Trich.
DON
|| Gymno.
| Red tide

Gymnodinium breve

Nagelkerken et al., 1997; Pathogen: soil fungus Aspergillus sydowii. Walsh and Steidinger, 2001



Impact of Airborne Microbes — Limited Data
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Viruses DlSp ersal 1A E. huxleyi in seawater I
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