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I. Personal Information: 

 
Ancestry:  Hispanic 
Employer:  University of South Florida, College of Marine Science 
  140 7th Ave. South, St. Petersburg, FL 33701 

 
II. Education: 

 
Primary and High School: 
1974 Colegio “Humboldt”, Caracas, Venezuela. 
 
Undergraduate: 
1974 Universidad Simón Bolívar, Caracas, Venezuela. Chemical Engineering. (1976, 

transferred to Florida Institute of Technology). 
1979 Bachelor in Biological Oceanography. Florida Institute of Technology. Melbourne, FL. 
 
Graduate: 
1984 Master of Science in Oceanography. Institute of Marine Science. University of Alaska, 

Fairbanks, AK. Thesis: Lower trophic level studies in the marginal sea-ice zone. Advisor: 
Dr. Vera Alexander. 

1988 Ph.D. in Marine and Estuarine Sciences. University of Maryland, Center for Environmental 
and Estuarine Studies (UMCEES). College Park, MD and Horn Point Environmental 
Laboratories, Cambridge, MD. Dissertation: Variation in the seasonal distribution of 
phytoplankton in the Caribbean Sea as observed in a series of Coastal Zone Color Scanner 
images (1978-1986). Advisors: Thomas R. Fisher (U. Maryland), and Charles R. McClain 
(NASA, Goddard Space Flight Center). 

2001 Master of Science in Management. University of South Florida. College of Business 
Administration. Tampa, FL. Organizational design, leadership, human resources and 
modern management principles and techniques. 

 
III. Employment: 

 
2000/- F    

  706 South Rodney French Boulevard, New Bedford, MA 02744-1221 
2001/04 Commissioner, U.S. Commission on Ocean Policy 
  Voluntary, serving as nominee of and by appointment of the President of the United 

States. USCOP Chair: Adm. (USN/Retired) James D. Watkins  
1994/00 Associate Professor. Tenured 1994. University of South Florida 
1992/94 Program Scientist, Ocean Biogeochemistry Program: National Aeronautics and Space 

Administration Headquarters/Jet Propulsion Lab-California Institute of Technology. 
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1985/87 Consultant to Skidaway Institute of Oceanography. 
1985/87 Consultant to NASA Goddard Space Flight Center. 
1984/88 Research Assistant, CEES Program, University of Maryland. 
1984/87 Teaching Assistant, Dept. of Botany, University of Maryland. 
1979/84 Research Assistant, Institute of Marine Science, U. of Alaska. 

 
IV. Students and trainees while at USF: 

 
Doctoral – Major Professor: Luis Lizcano Sandoval, Savannah Hartman, Cara Estes, Justin 

Saarinen, Matthew McCarthy, Abdiel Laureano-Rosario, Maria Vega-Rodríguez, Sennai 
Habtes, Karen Langbehn (USF English), Laura Lorenzoni, Inia Soto, Digna Rueda, Enrique 
Montes, David Palandro, Bisman Nababan, Fernando Gilbes, Lisa Vanderbloemen, Zhiqiang 
Chen. Non-USF/ Doctoral/Co-Major Professor: Joe Salisbury (University of New Hampshire), 
Sergio Cerdeira (Universidad de la Habana). 

Masters: Sebastian DiGeronimo, Megan Hepner, Kaitlyn Colna, Brendan O'Connor, Claudia Baron 
Aguilar, Juan Carlos Millan, Herschel T. Hochman, Josh Henson, Inia Soto, Laura Lorenzoni, 
Carrie Wall, Enrique Montes, Ana Lucia Odriozola. Masters/ Co-Major Professor: MingRui 
Zhang, Wensheng Yao, Jingwei Ke, Haiying Zhang. 

Undergraduate: Ana Lucia Odriozola, John Akl (undergr., Eckerd College), Paola Castellanos 
(undergr., Universidad Simon Bolivar). 

Post-doctoral Associates: Laura Lorenzoni, Daniel Otis, Enrique Montes, Digna Rueda-Roa, Tylar 
Murray, Matt McCarthy, Gerardo Toro-Farmer, Zhiqiang Chen, Richard Bohrer, Gilberto 
Gaxiola, Eduardo Santamaría, Guillermo E. Quiros, Serge Andrefouet, Cesar Fuentes-Yaco, 
Chuanmin Hu, Eurico D'Sa, Christian Schiller. 

Trainees (not exhaustive): Raoni Bosquilia, Samira Bosquilia, Mahmoud Elmezayen, Mostafa Awad, 
Mostafa Al-Maghraby, Ezequiel Cozzolino, Paul W. Bissett, Lingzis D. Tang, Roberto Perez, 
Sergio Cerdeira, Nelson Melo, Jose Rafael Diaz, Paola Filippi, Denis Nadeau, David Lindo-
Atichati. 

Technicians: Tylar Murray, Sebastian DiGeronimo, Catherine J. Reynolds, Qiao, Robert Chen, C. J. 
Reynolds, Gabriel Quiles, Brock Murch, Judd Taylor, Michelle McIntyre, Richard Bohrer, Remy 
Luerssen, Christine Kranenburg, Haiying Zhang, Laura Lorenzoni, Christian Schiller, Damaris 
Torres, Zhiquiang Chen, MingRui Zhang, Wensheng Yao. 

 
V. Publications: (peer-reviewed) 
 
2021 

Cawse-Nicholson, Kerry-Anne, Philip A. Townsend, David Schimel, Ali M. Assiri, Pamela L. Blake, 
Maria Fabrizia Buongiorno, Petya Campbell, Nimrod Carmon, Kimberly A. Casey, Rosa Elvira 
Correa-Pabón, Kyla M. Dahlin, Hamid Dashti, Philip E. Dennison, Heidi Dierssen, Adam 
Erickson, Joshua B. Fisher, Robert Frouin, Charles K. Gatebe, Hamed Gholizadeh, Michelle 
Gierach, Nancy F. Glenn, James A. Goodman, Daniel M. Griffith, Liane Guild, Christopher R. 
Hakkenberg, Eric J. Hochberg, Thomas R.H. Holmes, Chuanmin Hu, Glynn Hulley, Karl F. 
Huemmrich, Raphael M. Kudela, Raymond F. Kokaly, Christine M. Lee, Roberta Martin, 
Charles E. Miller, Wesley J. Moses, Frank E. Muller-Karger, Joseph D. Ortiz, Daniel B. Otis, 
Nima Pahlevan, Thomas H. Painter, Ryan Pavlick, Ben Poulter, Yi Qi, Vincent J. Realmuto, 
Dar Roberts, Michael E. Schaepman, Fabian D. Schneider, Florian M. Schwandner, Shawn P. 
Serbin, Alexey N. Shiklomanov, E. Natasha Stavros, David R. Thompson, Juan L. Torres-
Perez, Kevin R. Turpie, Maria Tzortziou, Susan Ustin, Qian Yu, Yusri Yusup, Qingyuan Zhang. 
2021. NASA’s Surface Biology and Geology Designated Observable: A Perspective on 
Surface Imaging Algorithms. Remote Sensing of Environment. Volume 257, 112349, 
https://doi.org/10.1016/j.rse.2021.112349. 

 
2020 

Djurhuus, Anni, Collin J. Closek, Ryan P. Kelly, Kathleen J. Pitz, Reiko P. Michisaki, Hilary A. Starks, 
Kristine R. Walz, Elizabeth A. Andruszkiewicz, Emily Olesin, Katherine Hubbard, Enrique 
Montes, Daniel Otis, Frank E. Muller-



 3 

Mya Breitbart. 2020. Environmental DNA reveals seasonal shifts and potential interactions in a 
marine community. Nature Communications. 11, 254. doi:10.1038/s41467-019-14105-1. 

Johns, Elizabeth M., Rick Lumpkin, Nathan F. Putman, Ryan H. Smith, Frank E. Muller-Karger, 
DignaRueda, Chuanmin Hu, Mengqiu Wang, Maureen T.Brooks, Lewis J.Gramer, and 
Francisco E.Werner. 2020. The establishment of a pelagic Sargassum population in the 
tropical Atlantic: biological consequences of a basin-scale long distance dispersal event. 
Progress in Oceanography. https://doi.org/10.1016/j.pocean.2020.102269. 

https://doi.org/10.1016/j.pocean.2020.102269
https://doi.org/10.1016/j.jag.2020.102134
https://doi.org/10.1029/2019JG005276


https://doi.org/10.3389/fmars.2019.00395
https://doi.org/10.5194/bg-2018-420
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Schmeller, D.S., Turak, E. 2019. Essential biodiversity variables for mapping and monitoring 
species populations. Nature Ecology & Evolution. 3, p. 539–551. Doi: 10.1038/s41559-019-
0826-1. 

Laureano-Rosario, A.E., Duncan, A.P., Symonds, E.M., Savic, D.A., and Muller-Karger, F.E. 2019. 
Predicting culturable enterococci exceedances at Escambron Beach, San Juan, Puerto Rico 

https://doi.org/10.2166/wh.2018.128
https://doi.org/10.1146/annurev-marine-010318-095150
https://doi.org/10.3390/rs11060723
https://doi.org/10.1016/j.scitotenv.2019.02.150


 6 

Timothy S. Moore, Dagmar Müller, Peter Regner, Shovonlal Roy, Chris Steele, François 
Steinmetz, John Swinton, Malcolm Taberner, André Valente, Marco Zühlke, Vittorio Brando, 
Hui Feng, Gene Feldman, Bryan, A. Franz, Robert Frouin, Richard, W. Gould, Jr, Stanford B. 
Hooker, Mati Kahru, Susanne Kratzer, B. Greg Mitchell, Frank Muller-Karger, Heidi Sosik, 
Kenneth J. Voss, Jeremy Werdell, Trevor Platt. 2019 (in press). An OceanColour Time Series 
for Use in Climate Studies: The Experience of the Ocean-Colour Climate Change Initiative 
(OC-CCI). Sensors. 19(19), 4285; https://doi.org/10.3390/s19194285. 

Singh, A. A., Maharaj, A., Kumar, M., Singh, P., Singh, S., Muller, F., McCarthy, M., Joseph, L., 
Damlamian, H., Begg, Z., 2019. Developing High Resolution Baseline Coast Resource Maps 
Using World View 2 Imagery for a Coastal Village in Fiji. Frontiers in Marine Science. 

https://doi.org/10.3389/fmars.2018.00346


 7 

Boss, E., et al. 2018. Beyond chlorophyll fluorescence: The time is right to expand biological 
measurements in ocean observing programs. Limnology and Oceanography Bulletin. DOI: - 
10.1002/lob.10243. 

Bosquilia⁠, Raoni W.D., Christopher M.U. Neale⁠, Sergio N. Duarte, Solon J. Longhi⁠, Silvio F. de B. 
Ferraz⁠, Frank E. Muller-Karger⁠, Matthew J. McCarthy⁠. 2018. Temporal evaluation of 
evapotranspiration for sugar cane, planted forest and nativeforest using landsat 8 images and 
a two-source energy balance. Computers and Electronics in Agriculture. DOI: 
https://doi.org/10.1016/j.compag.2018.06.003. 

Djurhuus, Anni, Kathleen Pitz, Natalie A. Sawaya, Jaimie Rojas-Márquez, Brianna Michaud, Enrique 
Montes, Frank Muller-Karger, and Mya Breitbart. 2018. Evaluation of marine zooplankton 
community structure through environmental DNA metabarcoding. Limnology and 
Oceanography: Methods. 10.1002/lom3.10237 

El-Mezayen, M.M., Rueda-Roa, D.T., Essa, M.A., Muller-Karger, F.E, and Elghobashy, A. E. 2018. 
Water quality observations in the marine aquaculture complex of the Deeba Triangle, Lake 
Manzala, Egyptian Mediterranean coast. Environmental Monitoring and Assessment. 190: 436. 
https://doi.org/10.1007/s10661-018-6800-6 

Fennel, K., S. R. Alin, L. Barbero, W. Evans, T. Bourgeois, S. R. Cooley, J. Dunne, R. A. Feely, J. M. 
Hernandez-Ayon, C. Hu, X. Hu, S. E. Lohrenz, F. Muller-Karger, R. G. Najjar, L. Robbins, J. 
Russell, E. H. Shadwick, S. Siedlecki, N. Steiner, D. Turk, P. Vlahos, and Z. A. Wang, 2018: 
Chapter 16: Coastal ocean and continental shelves. In Second State of the Carbon Cycle 
Report (SOCCR2): A Sustained Assessment Report. [Cavallaro, N., G. Shrestha, R. Birdsey, 
M. A. Mayes, R. G. Najjar, S. C. Reed, P. Romero-Lankao, and Z. Zhu (eds.)]. U.S. Global 
Change Research Program, Washington, DC, USA, pp. 649-688, doi: 
10.7930/SOCCR2.2018.Ch16 

Gomez, Fabian A., Sang-Ki Lee, Yanyun Liu, Frank J. Hernandez Jr., Frank E. Muller-Karger, and 
John T. Lamkin. 2018. Seasonal Patterns in Phytoplankton Biomass across the Northern and 

https://doi.org/10.1016/j.compag.2018.06.003
https://doi.org/10.1007/s10661-018-6800-6
http://www.whpress.co.uk/EV/papers/1340-Merrill.pdf
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Miloslavich, Patricia; S. Seeyave, E. Ali, N. Bax, C. Delgado, H. Evers-King, B. Loveday, V. Lutz, F. 
Muller-Karger, J. Newton, A. C. Peralta Brichtova, E. Urban, G. Nolan, C. Traeger-Chatterjee. 
2018. Challenges for global ocean observation: the need for increased human capacity. 
Journal of Operational Oceanography. DOI: 

http://dx.doi.org/10.1111/gcb.14108
https://doi.org/10.1016/j.cosust.2018.02.005
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2017 
Astor, Y., L. Guzmán, L. Troccoli, L. Lorenzoni, F. Muller-Karger. 2017. Síntesis de las tendencias de 

los parámetros oceanográficos y ópticos en la estación serie de tiempo CARIACO (enero 
1996–diciembre 2013). Memoria de la Fundación La Salle de Ciencias Naturales 74 (181-
182). 

Astor, Y.M., L. Lorenzoni, L. Guzman, G. Fuentes, F. Muller-Karger, R. Varela, M. Scranton, G. 

http://dx.doi.org/10.1080/01431161.2017.1350305
http://dx.doi.org/10.1590/S1679-87592017121406501
http://dx.doi.org/10.1016/j.envdev.2017.01.005
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Karger, Mary Jane Perry, and Paul D. Quay. 2017. Monitoring ocean change in the 21st 
Century. Eos. 98. AGU. https://doi.org/10.1029/2017EO080045. 

Romero, Isabel C., Gerardo Toro-Farmer, Arne-R Diercks, Patrick Schwing, Frank Muller-Karger, 
Steven Murawski, and David J. Hollander. 2017. Large-scale deposition of weathered oil in the 
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Vega-Rodriguez M, Müller-Karger FE, Hallock P, Quiles-Perez GA, Eakin CM, et al. 2015. Influence 
of water-temperature variability on stony coral diversity in Florida Keys patch reefs. Marine 
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Bout-Roumazeilles, Viviane
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Eakin, C. Mark, Carl J. Nim, Russell E. Brainard, Christoph Aubrecht, Chris Elvidge, Dwight K. 
Gledhill, 
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Richardson, David E., Joel K. Llopiz, Kevin D. Leaman, Peter S. Vertes, Frank E. Muller-Karger, 
Robert K. Cowen. 2009. Sailfish (Istiophorus platypterus) spawning and larval environment in a 
Florida Current frontal eddy. Progress In Oceanography. doi:10.1016/j.pocean.2009.07.003. 

Soto, I., S. Andrefouet, C. Hu, F. E. Muller-Karger, C. C. Wall, J. Sheng, B. G. Hatcher. 2009. 
Physical connectivity in the Mesoamerican Barrier Reef System inferred from 9 years of ocean 
color observations. Coral Reefs. DOI 10.1007/s00338-009-0465-0 

Wall, C.C., Muller-Karger, F.E., Roffer, M.A., 2009. Linkages between environmental conditions and 
recreational king mackerel (Scomberomorus cavalla) catch off west-central Florida. Fisheries 
Oceanography 18 (3), 185-199. https://doi.org/10.1111/j.1365-2419.2009.00507.x. 

 
2008 

Allain, Valérie, Julie-AnneKerandel, Serge Andréfouët, Franck Magron, Malcolm Clark, David S. 
Kirby and Frank E. Muller-Karger. 2008. Enhanced seamount location database for the 
western and central Pacific Ocean: Screening and cross-checking of 20 existing datasets, 
Deep--Sea Research I, doi:10.1016/j.dsr.2008.04.004. 

Biggs, Douglas C., Chuanmin Hu, and Frank E. Muller-Karger. 2008. Remotely sensed sea surface 
chlorophyll and calculated POC flux at Deep Gulf of Mexico Benthos sampling stations. Topical 
issue on DGoMB program. Deep-Sea Research II. 55. 2555–2562. 

Cannizzaro, J.P., C. Hu. D.C. English , K. L. Carder, C. A. Heil, & F. E. Muller-Karger. 2008. 
Detection of Karenia brevis blooms on the west Florida shelf using in situ backscattering and 
fluorescence data. Harmful Algae 8: 898–909. 

Hu, C., and F. E. Muller-Karger. 2008. Mexico-U.S. harmful algal bloom monitoring efforts. Eos 
Trans. AGU, 89(24), 219. 

Hu, Chuanmin, Remy Luerssen, Frank E. Muller-Karger, Kendall L. Carder, and Cynthia A. Heil. 
2008. On the remote monitoring of Karenia brevis blooms of the west Florida shelf. Continental 
Shelf Research. v. 28, iss. 1, p. 159-176. 

Hu., C., and F. Muller-Karger. 2008. On the Connectivity and “Black Water” Phenomena near the 
FKNMS: A Remote Sensing Perspective. In: Keller, B.D., and F.C. Wilmot, eds. 2008. 
Connectivity: science, people and policy in the Florida Keys National Marine Sanctuary. 
Colloquium proceedings, 19-21 August 2004, Key West, FL. Marine Sanctuaries Conservation 
Series NMSP-08-02. U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration; National Marine Sanctuary P
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Hu, C., and F. E. Muller-Karger (2007), Response of sea surface properties to Hurricane Dennis in 
the eastern Gulf of Mexico, Geophys. Res. Lett., 34, L07606, doi:10.1029/2006GL028935. 

Martinez, Nahysa C., R.W. Murray, Robert C. Thunell, Larry C. Peterson, Frank Muller-Karger, 
Yrene Astor, Ramon Varela. 2007. Modern climate forcing of terrigenous deposition in the 
tropics (Cariaco Basin, Venezuela). Earth and Planetary Science Letters 264 (2007) 438–451. 

Odriozola, Ana Lucia, Ramon Varela, Chuanmin Hu, Yrene Astor, Laura Lorenzoni, Frank E. Müller-
Karger. 2007. On the absorption of light in the Orinoco River plume. Continental Shelf 
Research. doi.10.1016/j.csr.2007.01.012. 

Oey, Lie-Yauw, Tal Ezer, Chuanmin Hu, Frank E. Muller-Karger. 2007. Baroclinic tidal flows and 
inundation processes in Cook Inlet, Alaska: Numerical modeling and satellite observations. 
Ocean Dynamics. 10.1007/s10236-007-0103-8. 
http://www.springerlink.com/content/bph3w21538h67047/ 

Sheng, Jinyu, Liang Wang, Serge Andréfouët, Chuanmin Hu, Bruce Hatcher, Frank Muller-Karger, , 
Björn Kjerfve, William Heyman, and Bo Yang. 2007. Upper ocean response of the 
Mesoamerican Barrier Reef System to Hurricane Mitch and coastal freshwater inputs: A study 
using SeaWiFS ocean color data and a nested-grid ocean circulation model. Journal of 
Geophysical Research – Oceans. Vol. 112, C07016, doi:10.1029/2006JC003900, 2007 

Tedesco, Kathy, Robert Thunell, Yrene Astor, and Frank Muller-Karger. 2007. The oxygen isotope 
composition of planktonic foraminifera from the Cariaco Basin, Venezuela: Seasonal and 
interannual variations, Marine Micropaleontology. Vol. 62. 180-193. 

Thunell, R. C., C. R. Benitez-Nelson, R. Varela, Y. Astor, and Muller-Karger, Frank E.. 2007. 
Particulate Organic Carbon Fluxes Along Upwelling-Dominated Continental Margins: Rates 
and Mechanisms. Global Biogeochemical Cycles. Vol. 21, GB1022, 
doi:10.1029/2006GB002793. 

Zawada, D.G., Hu, C., Clayton, T., Chen, Z., Brock, J.C., and Muller-Karger, F.E., 2007, Remote 
sensing of particle backscattering in Chesapeake Bay; a 6-year SeaWiFS retrospective view: 
Estuarine Coastal and Shelf Science, v. 73, no. 3-4, p. 792-806, 
doi:10.1016/j.ecss.2007.03.005 

 
2006 

Goñi, Miguel A., Robert C. Thunell, Mark P. Woodwort, Frank Muller-Karger. 2006. Changes in wind-
driven upwelling during the last three centuries: Interocean teleconnections. Geophysical 
Research Letters. Vol. 33, L15604, doi:10.1029/2006GL026415. 

Henson, Joshua I., Frank Muller-Karger, Doug Wilson, Steven L. Morey, George A. Maul, Mark 
Luther and Christine Kranenburg. 2006. Strategic Geographic Positioning of Sea Level 
Gauges to Aid in Early Detection of Tsunamis in the Intra-Americas Sea. Science of Tsunami 
Hazards. Vol. 25, No. 3. pages 173-207. (http://www.sthjournal.org/sth6.htm). 

Hu, Chuanmin, Frank E. Muller-Karger, and Peter W. Swarzenski. 2006. Hurricanes, submarine 
groundwater discharge, and Florida’s red tides. Geophysical Research Letters. Vol. 33, 
L11601, doi:10.1029/2005GL025449. 

Hu, C., Z. Lee, F. E. Muller-Karger, K. L. Carder, and J. J. Walsh. 2006. Ocean color reveals phase 
shift between marine plants and yellow substance. IEEE Geoscience and Remote Sensing 
Letters. Vol 3. No. 2. 262-266. 

National Research Council. 2006. Space Studies Board. Report of the Committee on An Assessment 
of Balance in NASA's Science Programs. National Academies press. 43 p. 

Scranton, Mary I., Michelle McIntyre, Gordon T. Taylor, Frank Muller-Karger, Kent Fanning, Yrene 
Astor. 2006. Temporal Variability in the Nutrient Chemistry of the Cariaco Basin. In: Neretin L, 
Jørgensen BB & Murray J (eds), Past and Present Water Column Anoxia, NATO Sci Ser., 
Springer. 139-160. 

Taylor GT, Iabichella-Armas M, Varela R, Muller-Karger F, Lin X & Scranton MI. 2006. Microbial 
ecology of the Cariaco Basin's redoxcline: the U.S.-Venezuela CARIACO times series 
program. In: Neretin L, Jørgensen BB & Murray J (eds), Past and Present Water Column 
Anoxia, NATO Sci Ser., Springer. 473-499. 

Walsh, J. J., J. K. Jolliff, B. P. Darrow, J. M. Lenes,1S. P. Milroy, A. Remsen, D. A. Dieterle, K. L. 
Carder,1 F. R. Chen, G. A. Vargo, R. H. Weisberg, K. A. Fanning, F. E. Muller-Karger, E. 
Shinn, K. A. Steidinger, C. A. Heil, C. R. Tomas, J. S. Prospero, T. N. Lee, G. J. Kirkpatrick, T. 
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E. Whitledge, D. A. Stockwell, T. A. Villareal, A. E. Jochens, and P. S. Bontempi. 2006. Red 
tides in the Gulf of Mexico: Where, when, and why? Journal of Geophysical Research 111: 
C11003, doi:10.1029/2004JC002813. 

Zhang, C., C. Hu, S. Shang, F. E. Muller-Karger, Y. Li, M. Dai, B. Huang, X. Ning, and H. Hong. 
2006. Bridging between SeaWiFS and MODIS for continuity of chlorophyll-a concentration 
assessments off Southeastern China. Remote Sensing of Environment. 102. 250–263. 

 
2005 

Andréfouët, S., Hochberg, E., C. Chevillon, F. E. Muller-Karger, J. C. Brock, and C. Hu. 2005. Multi-
scale Remote Sensing of Coral Reefs. In: Remote Sensing of Coastal Aquatic Environments: 
Technologies, Techniques and Application, R.L. Miller, C.E. Del Castillo and B.A. McKee 
[Eds.], Springer, 297-315. 

Astor, Y., F. Muller-Karger, R. Bohrer, L. Troccoli and J. Garcia. 2005. “Variabilidad estacional e 
interanual del carbono inorganico disuelto y nutrientes en la Fosa de Cariaco” (fCO2 variability 
at the CARIACO tropical coastal upwelling time series station). Memoria de la Fundacion la 
Salle de Ciencias Naturales. Volume 161-162: 235-252.  

Astor, Y. M. , M.I. Scranton, F. Muller-Karger, R. Bohrer, and J. García. 2005. Seasonal and 
interannual fCO2 variability in a tropical coastal upwelling system. Marine Chemistry. 97 (3-4): 
245-261. 

Biggs, Douglas C., Ann E. Jochens, Matthew K. Howard, Steven F. DiMarco, Keith D. Mullin, Robert 
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