Corso di Studi: “Biology and Ecology of Marine Environment and
Sustainable Use of its Resources”

Titolo dell’insegnamento:
“Oceanografia fisica e chimica (e biologica) con laboratorio
pratico”
“Physical and Chemical (and some Biological) Oceanography with
laboratory practice”

Anno accademico 2017/18

Programma

Storia

Vocabolario

Promemoria di calcolo elementare

Fisica oceanica

Masse d'acqua

Interazioni aria-mare e bilanci idrici
Dinamiche oceaniche

Ottica marina

Rilevamento remoto

Chimica oceanica

Composizione dell'acqua di mare

Acqua di mare come soluzione elettrolitica
Il ciclo del carbonio oceanico

Macro e micro-nutrienti

Introduzione agli isotopi stabili
Accoppiamento fisico-biologico
Movimento fluido e plancton a diverse scale
Fotosintesi acquatica

Risposta biotica alla dinamica verticale nello strato superiore
L'impatto dei processi fisici sulla biogeografia dell'oceano

Contents

History

Vocabulary

Elementary calculus reminder
Ocean Physics

Water masses



Air-sea interactions and water budgets

Ocean dynamics

Marine optics

Remote sensing

Ocean Chemistry

Composition of sea water

Sea water as an electrolytic solution

The ocean carbon cycle

Macro- and micro-nutrients

Introduction to stable isotopes

Physical-Biological Coupling

Fluid motion and plankton at different scales

Aquatic photosynthesis

Biotic response to the vertical dynamics in the upper layer
The impact of physical processes on the biogeography of the ocean

Supplementary materials and books

Anderson, L. A. and Sarmiento, J. L.: Redfield ratios of remineralization deter-
mined by nutrient data analysis, Global biogeochemical cycles, 8, 65-80, 1994.
Angenent, S. and Robbin, J.: MATH 221 First Semester Calculus, University of
Wisconsin, Madison, USA, URL http://www.math.wisc.edu/~angenent/ Free-
Lecture-Notes, 2009.

Anonynmous: Isotope Geochemistry, chap. 1, pp. 1-28, Cornell University, 2011.
Backhaus, J. O., Hegseth, E. N., Wehde, H., Irigoien, X., Hatten, K., and Lo-
gemann, K.: Convection and primary production in winter, Marine Ecology
Progress Series, 251, 1-14, 2003.

Behrenfeld, M. J.: Abandoning Sverdrup’s Critical Depth Hypothesis on phyto-
plankton blooms, Ecology, 91, 977-989, 2010.

Berg, H. C.: Random walks in biology, Princeton University Press, Princeton,
USA, 1993.

Boyd, P. W. and Ellwood, M. J.: The biogeochemical cycle of iron in the ocean,
Nature Geoscience, 3, 675-682, 2010.

Diamond, J. M.: Guns, germs, and steel, Norton and Company, New York, USA,
1999.

Emerson, S. and Hedges, J.: Chemical oceanography and the marine carbon
cycle, Cambridge University Press, Cambrdige, UK, first edition edn., 2008.
Falkowski, P. G. and Raven, J. A.: Aquatic photosynthesis, Princeton University
Press, Princeton, USA, Oxford, second edition edn., 2007.

Feynman, R. P., Leighton, R. B., and Sands, M.: The Feynman Lectures on
Physics, vol. 1, Addison and Wesley, Reading, USA, 1963.

Gerritsen, J. and Strickler, J.: Encounter probabilities and community structure in
zooplankton: a mathematical model., Journal of Fishery Research Board of
Canada, 34, 73-82, 1977.



Kirk, J. T. O.: Light and photosynthesis in aquatic ecosystems, Cambridge Uni-
versity Press, Cambridge, UK, third edition edn., 2011.

Klausmeier, C. A., Litchman, E., Daufresne, T., and Levin, S. A.: Optimal
nitrogen-to-phosphorus stoichiometry of phytoplankton, Nature, 429, 171-174,
2004.

Lalli, C. and Parsons, T. R.: Biological Oceanography: An Introduction, Elsevier
Butterworth-Heinemann, Oxford, UK, second edition edn., 1997.

Lenton, T. M. and Watson, A. J.: Redfield revisited: 2. What regulates the oxygen
content of the atmosphere?, Global Biogeochemical Cycles, 14, 249-268, 2000a.
Lenton, T. M. and Watson, A. J.: Redfield revisited: 1. Regulation of nitrate,
phosphate, and oxygen in the ocean, Global biogeochemical cycles, 14, 225— 248,
2000b.

Longhurst, A.: Ecological Geography of the Sea, Academic Press, Burlington,
USA, San Diego, CA, second edition edn., 2007.

Mann, K. H. and Lazier, J. R.: Dynamics of Marine Ecosystems. Biological-
Physical Interactions in the Oceans, Blackwell Science, Inc., Oxford, UK, Ox-
ford, third edition edn., 2006.

Mobley, C. D.: Light and water: Radiative transfer in natural waters, Academic
Press San Diego, USA, first edition edn., 1994.

Mook, W.: Environmental isotopes in the hydrological cycle, vol. 39,
International Atomic Energy Agency and United Nations Educational, Scientific
and Cultural Organization, 2000.

Pasciak, W. J. and Gavis, J.: Transport limitation of nutrient uptake in phyto-
plankton, Limnology and Oceanography, 19, 881-888, 1974.

Redfield, A. C.: On the proportions of organic derivatives in sea water and their
relation to the composition of plankton, in: James Johnstone Memorial Volume,
pp. 176192, University Press of Liverpool, 1934.

Redfield, A. C.: The processes determining the concentration of oxygen, phos-
phate and other organic derivatives within the depths of the Atlantic Ocean,
Papers in physical oceanography and meteorology published by Massachusetts
Institute of Yechnology and Woods Hole Oceanographic Institution, 9, 1-22,
1942.

Ribera d’Alcala’, M., Civitarese, G., Conversano, F., and Lavezza, R.: Nutrient
ratios and fluxes hint at overlooked processes in the Mediterranean Sea, Journal
of Geophysical Research, 108, 8106, 2003.

Sarmiento, J. L. and Gruber, N.: Ocean biogeochemical dynamics, Princeton
University Press, Princeton, USA, 2006.

Siedler, G., Griffies, S. M., Gould, J., and Church, J. A.: Ocean Circulation and
Climate: A 21st century perspective, vol. 103, Academic Press, Oxford, UK,
second edition edn., 2013.

Siegel, D. A., Doney, S. C., and Yoder, J. A.: The North Atlantic spring phyto-
plankton bloom and Sverdrup’s critical depth hypothesis, Science, 296, 730—733,
2002.

Smetacek, V. and Passow, U.: Spring bloom initiation and Sverdrup’s critical-
depth model, Limnology and Oceanography, 35, 228-234, 1990.



Smetacek, V., Klaas, C., Strass, V. H., Assmy, P., Montresor, M., Cisewski, B.,
Savoye, N., Webb, A., d’Ovidio, F., Arrieta, J. M., Bathmann, U., Bellerby, R.,
Berg, G. M., Croot, P., Gonzalez, S., Henjes, J., Herndl, G. J., Hoffmann, 1.,
Leach, H., Losch, M., Mills, M. M., Neill, C., Peeken, 1., Rottgers, R., Sachs, O.,
Sauter, E., Schmidt, M. M., Schwarz, J., Terbru“ggen, A., and Wolf-Gladrow, D.:
Deep carbon export from a Southern Ocean iron-fertilized diatom bloom, Nature,
487,313-319, 2012.

Stewart, R. H.: Introduction to physical oceanography, Texas A & M University,
USA, 2004.

Stumm, W. and Morgan, J. J.: Aquatic chemistry: an introduction emphasizing
chemical equilibria in natural waters, John Wiley, New York, USA, third edition
edn., 1981.

Sverdrup, H. U.: On conditions for the vernal blooming of phytoplankton, Journal
du Conseil International pour I’Exploration de la Mer, 18, 287-295, 1953.

Talley, L. D., Pickard, G. L., Emery, W. J., and Swift, J. H.: Descriptive physical
oceanography: an introduction, Academic Press, San Diego, USA, sixth edition
edn., 2011.



