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Education

2007
Duke University, Ph.D.
Department of Earth and Ocean Sciences, Nicholas School of the Environment. Dissertation title: Marsh Ecomorphodynamics. Advisor: Brad Murray

2002
College of William and Mary, B.S., Highest Honors 

Major: Geology 
Minor: Mathematics


Thesis title: Efficacy of periglacial weathering on Appalachian summits

Employment History

2011-present
University of Virginia, Research Assistant Professor

Department of Environmental Sciences
2007-2011 
U.S. Geological Survey, Research Geologist (GS-12)

Patuxent Wildlife Research Center

Research Interests

Large scale landscape response to climate change with particular emphasis on interactions between vegetation, sediment transport, and carbon cycling in coastal and estuarine systems. Geomorphology, ecosystem ecology, sea level rise impacts.

Honors and Awards

2006
Preparing Future Faculty fellowship, Duke University

2002 
Highest Honors for senior thesis, College of William and Mary  

2002 
Outstanding Student Paper, hydrology section, American Geophysical Union

Professional Activities

Reviews (2006-present)

Nature, PNAS, Geology, Global Change Biology, Geophysical Research Letters, Frontiers in Ecology and the Environment, Water Resources Research, Oikos, Estuarine, Coastal & Shelf Science, Wetlands, Earth Surface Processes and Landforms, Journal of Geophysical Research, Ecohydrology, EPA Climate Change Vulnerability reports, National Geographic Society, and many (20+) internal USGS manuscripts.

Workshops/Advisory Committees

2011 
panel member, March Collapse Threshold Advisory Panel, Louisiana Office of Coastal Protection and Restoration 
2011 
participant, The Nature Conservancy VCR Climate-Science meeting, Richmond VA.
2009 
participant in NSF funded “Community Surface Dynamics Modeling System” activities aimed at coupling geomorphic and hydrologic models designed for different systems.
2008 
Chair of workshop on modeling marsh response to sea level change, San Francisco, CA.

2008 
participant, MYRES Workshop on coupling “life and landscape”. Tulane University.

2006 
participant, NSF workshop on teaching quantitative geo-science skills. Carleton College.
Organized Symposia / Sessions

2011 
Co-chair “Human Impacts on the Health and Survival of Tidal Ecosystems” session, Coastal and Estuarine Research Federation Biennial meeting.

2009 
Co-chair “Anthropogenic Impacts on Wetland Health and Survival” session, Coastal and Estuarine Research Federation Biennial meeting.

2008 
Co-chair “Coastal Geomorphology and Morphodynamics” session at Fall AGU meeting.

Invited Presentations

2011 
Netherlands Institute of Ecology, Yerseke, Netherlands

Coastal and Estuarine Research Federation, Biennial Meeting, Daytona, FL

 
Society of Wetland Scientists Annual Meeting, Prague, Czech Republic

 
USGS Eastern Geology and Paleoclimate Science Center, Reston VA

 
Johns Hopkins University, Dept. of Environmental Engineering, Baltimore, MD

 
USGS Coastal and Marine Science Center, Woods Hole, MA 

2010 
American Geophysical Union Fall Meeting, San Francisco, CA (2 invited presentations)

 
Ecological Society of America, Annual Meeting, Pittsburg, PA

 
American Assoc. Adv. Sci. (AAAS) Annual Meeting, San Diego, CA (co-author)

 
Virginia Institute of Marine Science (VIMS), Physical Sciences Seminar, Gloucester, VA
 
Boston University, Climate Seminar, Boston MA

2009 
American Geophysical Union Fall Meeting, San Francisco, CA

 
Wildlife Society Annual Meeting, Monterey, CA (co-author)

 
Coastal and Estuarine Research Federation, Biennial Meeting (co-author on 2 talks)

2009 
Coastal and Estuarine Research Federation, Biennial Meeting, Portland OR (2 talks)

 
Atlantic Estuarine Research Society Annual Meeting, Ocean City, MD (co-author) 
2008 
University of Virginia, Dept. of Environmental Sciences Seminar, Charlottesville, VA 
 
American Quaternary Association, Biennial Meeting, Penn State University 
 
University of Pennsylvania, Dept. of Earth and Environmental Science seminar

2007 
Estuarine Research Federation, Biennial Meeting, Providence RI

 
Coastal Sediments Annual Meeting, New Orleans, LA

Peer Review Publications 

(2007-2011 statistics: n=17, 3.4 yr-1, avg. impact factor- 4.4, h index- 8)

21. Kirwan, ML and Guntenspergen, GR. 2012. Feedbacks between inundation, root production, and shoot growth in a rapidly submerging brackish marsh. In press, Journal of Ecology.

20. Kirwan, ML, Christian, RR, Blum, LK, and Brinson, MM. 2012. On the relationship between sea level and Spartina alterniflora production. In press, Ecosystems, doi: 10.1007/s10021-011-9498-7
19. Fagherazzi, S, Kirwan, ML, Mudd, SM, Guntenspergen, GR, Temmerman, S, D’Alpaos, A, van de Koppel, J, Rybczyk, J, Reyes, E, Craft, C, Clough, J. 2012. Numerical models of salt marsh evolution: ecological, geomorphic, and climatic factors. Reviews of Geophysics, v.50, RG1002, doi:10.1029/2011RG000359.
18. Mozdzer, TJ, Kirwan, M, McGlathery, KJ, and Zieman, JC, 2011. Nitrogen uptake by the shoots of smooth cordgrass Spartina alterniflora. Marine Ecology Progress Series, v. 433, p. 43-52, doi:10.3354/meps09117.

17. Kirwan, ML and Blum, LK., 2011. Enhanced decomposition offsets enhanced productivity 

and soil carbon accumulation in coastal wetlands responding to climate change. Biogeosciences, v. 8, p. p. 987-993, doi:10.5194/bg-8-987-2011.

16. Kirwan, ML, Murray, AB, Donnelly, JP, and Corbett, DR, 2011. Rapid wetland expansion 

   
during European settlement and its implication for marsh survival under modern sediment   

   
delivery rates. Geology, v. 39; p. 507–510, doi:10.1130/G31789.1. (ScienceNOW feature)
15. Gedan, KB, Kirwan ML, Wolanski, E, Barbier, EB, and Silliman, BR, 2011. The present     

   
and future role of coastal wetland vegetation in protecting shorelines: Answering recent  

   
challenges to the paradigm. Climatic Change, v. 106, p. 7–29, doi:10.1007/s10584-010-0003-7. 
14. Kirwan, ML, Guntenspergen, GR, D’Alpaos, A, Morris, JT, Mudd, SM, and Temmerman, S, 2010. Limits on the adaptability of coastal marshes to rising sea level. Geophysical Research Letters, 37, L23401, doi:10.1029/2010GL045489. (EOS and Nature Climate Change Research Spotlight, cited by Faculty of 1000) 
13. Kolker, AS, Kirwan, ML, Goodbred, SL, and Cochran, JK, 2010. Global climate changes recorded in coastal wetland sediments: empirical observation linked to theoretical predictions. Geophyscial Research Letters v. 37, L14706, doi:10.1029/2010GL043874.

12. Kirwan, ML and Guntenspergen, GR, 2010. Modeling the influence of tidal range on the stability of coastal marshland. Journal of Geophysical Research- Earth Surface, 115, F02009, doi:10.1029/2009JF001400.
11. Kirwan, M and Temmerman, S, 2009. Coastal marsh response to historical and future sea level acceleration. Quaternary Science Reviews, v. 28, p. 1801-1808, doi:10.1016/j.quascirev.2009.02.022.

10. Kirwan, ML, Guntenspergen, GR, and Morris, JT, 2009. Latitudinal gradients in Spartina alterniflora productivity and the response of coastal marshes to global change. Global Change Biology, v. 15, p. 1982-1989, doi:10.1111/j.1365-2486.2008.01834.x (cover article)
9.   Kirwan, ML and Guntenspergen, GR., 2009. Accelerated sea-level rise – a response to Craft et al.. Frontiers in Ecology and the Environment, v. 7, p. 126-127. doi: 10.1890/09.WB.005 

8.   Murray, AB, Knaapen, MAF, Tal, M, and Kirwan, ML, 2008. Biomorphodynamics: Physical-biological feedbacks that shape landscapes. Water Resources Research, 44, W11301 

   
doi:10.1029/2007WR006410.

7.   Kirwan, ML and Murray, AB, 2008. Tidal marshes as disequilibrium landscapes? Lags between morphology and Holocene sea level change. Geophysical Research Letters 35, L24401 doi:10.1029/2008GL036050.

6.   Kirwan, ML, Murray, AB, and Boyd, WS, 2008, Temporary vegetation disturbance as an explanation for permanent loss of tidal wetlands. Geophysical Research Letters, 35, L05403, doi:10.1029/2007GL032681.
5.   Kirwan, ML and Murray, AB, 2008. Ecological and morphological response of brackish tidal 
marshland to the next century of sea level rise: Westham Island, British Columbia, Global and Planetary Change, 60, 471-486.
4.   Kirwan, ML and Murray, AB, 2007. A coupled geomorphic and ecological model of tidal 
marsh evolution. Proceedings of the National Academy of Science, v. 104, p. 6118-6122, doi:10.1073/pnas.0700958104. (cited by Faculty of 1000 as ‘Must Read’)
3.    Hancock, G and Kirwan, M, 2007. Summit erosion rates deduced from 10Be: Implications for relief production in the Central Appalachians. Geology, v.35, pp. 89-92. (GSA Today, Geotimes research highlights) 

2.    Kirwan, ML, Kirwan JL, and Copenheaver CA. 2007. Dynamics of an estuarine forest

 
and its response to rising sea level. Journal of Coastal Research, v.23, pp. 457-463.

1.    Kirwan, JL, Williams, ME, and Kirwan, ML. 2005. Restoring the Chesapeake- a watershed

education and restoration project for Virginia youth. Journal of Extension, 43, Article 6RIB7.
Other Publications

6.  Reinhardt L et al. (78 contributing authors) (2010), State of Science, Dynamic interactions of 
  life and its landscapes: feedbacks at the interface of geomorphology and ecology. Earth Surface   

  Processes and Landforms, v. 35, pp. 78-101.

5. National Research Council (NRC) Report (2008): A Frontier in Earth Surface Processes: 
  Dynamic Interactions of Life and its Landscapes (contributing author from Meeting of Young

  Researchers in Earth Sciences MYRES 2008). 
4. Kirwan, ML and Murray, AB, 2007. The influence of tidal prism and vegetation on tidal  

  channel morphology: implications for marsh stability. Coastal Sediments 2007 Conference   

  Proceedings.

3. Hill, P….Kirwan, ML, 2007. Biophysical impacts of sea level rise and changing storm  

  conditions on Roberts Bank. Geological Survey of Canada Open-file Report. 42 p.

2. Murray, AB, Knaapen, MAF, Tal, M, and Kirwan, ML., 2007. Biomorphodynamics in river,  

  coastal and estuarine settings. River, coastal and estuarine morphodynamics, Conference Proceedings.

1. Kirwan, ML and Murray, AB. 2005. Response of an ecomorphodynamic model of tidal 

  marshes to varying sea level rise rates. In: Parker, G. and Garcia, M.H. (eds.) River, coastal and   

  estuarine morphodynamics, v.2, pp. 629-634.
Selected Media Coverage

Print Newspapers 
Christian Science Monitor, International Business Times, Daily News (Newburyport, MA), Victoria Times (Victoria, BC), Vancouver Sun (Vancouver, BC).

Print Magazines 
Earth Magazine, New Scientist, Geotimes, Oceanography
Online Media 
Science NOW, Discovery News, MSNBC.com, US News & World Report, 
Reportingclimatescience.org, ScienceDaily, Earth Times/UPI, Duke Today, 

Radio 

WCHL 1360, Chapel Hill NC- “Tidal marsh ecosystem may not be delicate” 
