Synopsis of Book:  Bio-optical Oceanography and Its applications
1.  Short General Description of Aims and Scope of Book
Bio-optical oceanography, a relatively new subdiscipline of oceanography, began in the 1980’s, and is a centerpiece of much current interdisciplinary oceanographic research.  The book will be entitled, Bio-optical Oceanography and Its Applications, and I will be the sole author.  Bio-optical Oceanography and Its Applications will 1) provide an introduction to bio-optical oceanography for graduate students, advanced undergraduates, and oceanographers who work at interfaces with bio-optical oceanography, 2) be a resource for specialists in ocean bio-optics and optics including those who are interested in bio-optical and other interdisciplinary oceanographic problems that involve bio-optics and other subdisciplines, 3) be a vehicle for observationalists to learn about bio-optical theory and modeling and for theorists and modelers to gain knowledge about observational methods, capabilities, and data sets, and 4) stimulate new ideas and research thrusts for future bio-optical and other oceanographers.  The book will be used both as an advanced textbook and as a research tool and reference.  I expect the Bibliography to be quite extensive so that readers will be aided in their pursuits of special interests, new research, and detailed information beyond the scope of the book.

The book will introduce the terminologies and fundamental principles of optical, biological, and physical oceanography required to develop the concepts, ideas, and mathematical equations of bio-optical oceanography. The Forward and Introduction will provide a bit of history and motivation.  Other chapters will present up-to-date information concerning present theories, models, methodologies, and instrumentation.  Examples of interdisciplinary scientific problems that involve or utilize bio-optical oceanography will be summarized.  The final portion of the book will be devoted to discussions of future bio-optical research and applications.

Both open and coastal ocean problems will be included.  The presentation will involve theory, models, and observations.  A running theme will be that these three approaches are all vital and highly complementary, and ultimately they must be utilized in a coherent fashion to solve important problems.  To this end, a portion of the book will be devoted to the very new area of interdisciplinary ocean data assimilation, which was begun only within the past few years.  I have a paper in press in the Journal of Marine Systems on this latter topic.  

I intend to present an objective depiction of what is presently known and unknown about the various aspects of bio-optical oceanography.  Likewise, advantages and disadvantages of methodologies and models will be presented.  Active areas of current research will be highlighted to emphasize that science is always evolving and that there are few “absolutes” and much remains to be learned.  The style of my presentation will be to build on fundamental knowledge of the readers and information in preceding Chapters.  Readers should not be intimidated by mathematical complexity, as most of the material will involve no higher levels of math than algebra, trigonometry, and some basic differential and integral calculus.  A few differential equations will also be presented with explanation.  I plan to ensure that the presentation can be comprehended by even those with rather minimal mathematical skills (I have considerable experience with this situation through ~28 years of teaching in a variety of settings).  

Bio-optics is a very visual science.  Thus, I expect to utilize interesting, informative illustrations including figures and pictures.  Color remote sensing images (from aircraft and satellites), photographs of instrumentation, schematic block diagrams, time series and spatial data figures, etc. will be critical.

Outline for Bio-optical Oceanography and Its Applications
Forward


Timeliness of book/emerging technologies, models, research programs

Scope, Context and Nature of Book (Who the book is for):


Graduate and advanced undergraduate students


Bio-optical and optical oceanographers 


Oceanographers from other specialty subdisciplines 

Use of book for: 


Courses


Individual study


Research 


Reference
Chapter 1.  Introduction

Motivation:


Man’s fascination with color of ocean waters


Biogeochemical cycling/biological pump/ iron fertilization


Upper ocean ecology and its variability


Photochemistry of upper ocean and UV effects


Heating of ocean


Global climate change


Underwater visibility


Sediment resuspension


Pollution


Harmful algal blooms/red tides


Mapping bathymetry


Others
Chapter 2. Primer for Bio-optical Oceanography 

Definitions of Terms


Inherent optical properties (IOPs)


Apparent optical properties (AOPs)

Inelastic scattering processes (e.g., natural fluorescence and Raman scattering)

Who and what are the scatterers and absorbers? (Including photographs of a variety of phytoplankton)


Colored dissolved organic matter (CDOM)

Fundamental Concepts and Principals


Relevant optics, biology, chemistry, and physics

Special Interests: Bioluminescence, Light in the Sea, Photochemistry, Ultraviolet (UV)

Chapter 3.  Measurements and Observational Methods

Sensors and systems

For inherent optical properties (IOPs), apparent optical properties (AOPs), active and passive fluorescence, UV, etc.

For complementary interdisciplinary data

Platforms


In situ 

Sampling networks in context of coastal, regional, and global observing systems using in situ and remote sensing platforms

Chapter 4.  Remote Sensing

Chapter 5.  Theories and Models

Introduction to Processes, Scales, and Variables


Descriptions of Theories and Models:

Radiative Transfer Equations and Models 


Empirical Models


Heat Equations


Primary Production Models


Ecological Models (Simple to Complex)


Photochemistry


UV

Uses of Models:


For diagnostics, data interpretation, and synthesis


For interdisciplinary data assimilation and prediction


For environmental decision making
Chapter 6.  Research Topics/Case Studies: Open Ocean


Optical Dynamics Experiment (ODEX}


Biowatt (bio-optics and bioluminescence)


Marine Light in the Mixed Layer (MLML; bio-optics and bioluminescence)


Joint Global Ocean Flux Study (JGOFS) Equatorial Pacific study


JGOFS Arabian Sea study


JGOFS Bermuda Atlantic Time Series study


JGOFS Hawaii Time Series study


JGOFS Southern Ocean study


Sea of Japan/East Sea study


Black Sea study


Southern Ocean study


Northwest Pacific Japanese study


Photochemistry and UV Studies


Others 

Chapter 7.  Research Topics/Case Studies: Coastal Ocean


Southern California Bight and Honolulu ocean pollution studies


Coastal Mixing and Optics


CoBOP (Lee Stocking Island)

Hyperspectral Ocean Dynamics (HyCODE) study (LEO-15 & West Florida  Shelf)


Thin Layers (British Columbia)  (w/bioluminescence)


Monterey Bay  (w/bioluminescence)


Louisiana shelf/Mississippi Delta experiment


Santa Barbara Channel Plumes and Blooms and other studies


Gulf of California program

Massachusetts Bay Littoral Ocean Observing and Prediction System (LOOPS) program


Photochemistry and UV Studies


Others that may emerge
Chapter 8.  A View Toward the Future of Bio-optics


Challenges


Opportunities

Bibliography

Appendix I:


Glossary

Definitions of terms and quantities of bio-optics

Diagrams (e.g., showing inter-relationships of IOPs, AOPs, etc.)

Appendix II:

Derivations and/or explanations of some equations (e.g., radiative transfer, primary production, PZN models, calculations of water-leaving radiance, etc.)


Some detailed material that may be of interest to some, but not others
Appendix III:


List of journals and books with relevance to Bio-optical Oceanography

Possible Appendix IV:


Profiles of a few prominent bio-optical oceanographers and their research

(This was done by Benoit Cushman-Roisin in his book on Geophysical Fluid Dynamics)

Purpose will be to provide a bit of historical and human perspective.

Website:  Some illustrative material and models may be placed on a website. The website may also be used for updating material and references.  

Problems for students at the end of each chapter

2.  Audiences
The book will be suitable for 1) graduate students and advanced undergraduates interested in oceanography, 2) specialists in bio-optical oceanography, and 3) those who are interested in bio-optical and other interdisciplinary oceanographic problems that involve bio-optics and other subdisciplines.  

I expect that the book will be used at oceanographic educational/research institutions internationally.  The book could be used as part of academic curricula during regular school years and for special summer short courses, which have been quite popular and successful for bio-optics (e.g., University of Washington, Bigelow Laboratory, and others).  I also expect the book could be used for entry-level required or recommended reading for educational programs that would focus on special advanced/focused topics such as harmful algal blooms (e.g., HABWatch planned for June 2003, primary productivity, coastal pollution, color remote sensing (e.g., International Ocean Color Coordinating Group (IOCCG) training sessions), radiative transfer, and ecological and biogeochemical modeling.

Bio-optical oceanography is a rapidly growing sub-discipline and will likely continue to expand in interest as its applications encompass such a broad array of environmentally important problems.  Further, several ocean color satellites with increasing spectral and spatial resolution capabilities are scheduled for launch in the next few years and sophisticated in situ bio-optical sampling systems will be key elements of the Global Ocean Observing System.  Many international efforts are now underway in bio-optical oceanography.  I am involved with many of these activities (e.g., Italy, France, Japan, Mexico, UK, Canada, European Union, many others).  Thus, I am confident that there is a significant worldwide readership for the book.

3.  Manuscript Details
a.  I expect there to be 7 chapters with an average length of 50 manuscript pages.  So a rough estimate of 350 pages seems reasonable at this point.

b.  I expect there to be about 150 color pages plus ~50 half tone figures.

c. Availability of lower cost paperback version for students is highly desirable.  Hardcopy version will be important for library use.

4.  Schedule and Deadlines

June 2002 (Done):  

Refine outline for book

Finalize prospectus for book

July 2002 (Done, contract signing forthcoming):

Agreement with publisher completed
Sepetember 2002:

Completion of Forward

Refinement of book outline and scope
November  2002:

Completion of Chapter 1  Introduction

January 2003: 

Completion of Chapter 2 Primer for Bio-optical Oceanography
April 2003:  

Completion of Chapter 3  Theories and Models
July 2003:

Completion of Chapter 4  Measurements and Observational Methods

October 2003:

Completion of Chapter 5  Research Topics/Case Studies: Open Ocean

January 2004:

Completion of Chapter 6  Research Topics/Case Studies: Coastal Ocean

April 2004:  

Completion of Chapter 7  A View Toward the Future of Bio-optical Oceanography

July 2004:  

Completion of 1st round of Editing of Book by Publisher

October 2004:  

Completion of Reviews of Book by Specialists and Non-Specialists 

December 2004:  

Completion of revisions of book based on Specialist, non-Specialist, and Student reviews.

March 2005:  
Final editing by Publisher

Book completed and ready for typesetting and printing

Note: 

January-April 2004:

Teach UCSB Bio-optical Oceanography Course using Draft of Book

5.  Format of Manuscript

I will provide the camera-ready manuscript  including illustrations on a CD-disk.  

6.  Complementary Works

First, it is worth noting that Elsevier published the classic book, Marine Optics, by N.G. Jerlov in 1976.  This book is related to mine and would in effect mark a continuing interest in Optical Oceanography by Elsevier.

To my knowledge, there is no book comparable to Bio-optical Oceanography.  The book appears to be the first of a kind strictly dedicated to “bio-optical oceanography,” although other books written primarily in the mid-1990s (see below) treat some of the introductory material of the book. The most pertinent books are listed below.  

Jerlov, N.G.,  1976.  Marine Optics, Elsevier, Amsterdam, 231pp. [Classic book on ocean optics, not biologically oriented]

Kirk, J.T.O., 1994. Light and Photosynthesis in Aquatic Ecosystems. Cambridge University Press, Second ed., Cambridge, UK, 509pp. [More focus on photobiology]

Mobley, C.D., Light and Water: Radiative Transfer in Natural Waters, Academic Press, San Diego, 592pp. [Focus on radiative transfer theory and models]

Shifrin, K.S., 1988.  Physical Optics of Ocean Water, AIP Translation Series, American Institute of Physics, New York, 285.  
Spinrad, R.W.,  K.L. Carder, and M.J. Perry, 1994. Ocean Optics, Oxford University Press, Oxford, 283pp. [Compendium of topical papers by noted authors]

Thomas, G.E. and K. Stamnes, 1999.  Radiative Transfer in the Atmosphere and Ocean, Cambridge Atmospheric and Space Science Series, Cambridge University Press, Cambridge, UK,  517pp. [Focus on radiative transfer theory and models]

Walker, R.E., 1994.  Marine Light Field Statistics, John Wiley, New York, 675pp. [Focus on surface waves and light propagation]

Each of these books is quite specialized and directed to rather focused topics.  These are all excellent books, are widely used, and nicely complement my book. I view these as assets for my book since readers will be directed to them when appropriate and they will allow me to focus more directly on bio-optics and its applications.  Interestingly, the more relevant books were published in 1994 or earlier.  Clearly, many new bio-optical technologies and models have been developed since 1994.  In particular, the SeaWiFS ocean color satellite was launched in 1997 (following a decade without ocean color satellite imagers) and others, including MODIS, are in operation at present. Many multi-spectral and specialized fluorometric in situ instruments have been developed since 1994.  Further, many new bio-optically oriented experiments have been completed since 1994.  Jorge Sarmiento (Princeton) and Nikki Gruber (UCLA) are presently writing a book for Princeton University Press on biogeochemistry, an important complementary research area for bio-optics.  I plan to direct readers of my book to theirs for more in-depth study of this topic; I will emphasize the bio-optical processes relevant to biogeochemistry. 

7.  Qualifications

I have authored or co-authored ~15 review papers concerning bio-optical and related topics within the past two years. My total number of optical, bio-optical, and physical papers is over 100.   I have also been a principal investigator in the majority of the experiments mentioned for inclusion in Chapters 5 and 6.  Thus, I feel that I am in a very nice position to write the book.  

I will take two quarters of full or partial sabbatical leave to work on the book. I also plan to use a draft version of the book for my UCSB bio-optical oceanography course in order to incorporate changes suggested by student responses.

A few summary highlights that may be of interest include:

* Ph.D. from Princeton University in Geophysical Fluid Dynamics, Professor at the University of Southern California (18 years), and presently at the University of California, Santa Barbara (6 years).

* Authored or co-authored over 100 papers in the areas of bio-optical and physical oceanography; research funded by several agencies including NSF, ONR, NASA, NOAA, and MMS.

*  Served as editor for Reviews of Geophysics oceanography section and editor for special issue, Coastal Mixing and Optics, of Journal of Geophysical Research; recently named to the Editorial Board of the Journal of Marine Systems (Elsevier) and Associate Editor for the forthcoming journal Limnology and Oceanography: Methods.

* Served on many national and international steering committees for interdisciplinary ocean research programs (JGOFS, Global Ocean Ecosystem Dynamics (GLOBEC), Dynamics of Earth and Ocean Systems (DEOS), Ocean Observing Panel for Climate (OOPC), Time Series Science Team under OOPC, Global Ocean Observing System, others).  

* Taught over 6,000 students at college level (plus 4,000 technical students while serving in U.S. Coast Guard for 4 years).  

* Chair for 19 students receiving graduate degrees under my supervision; served on over 100 graduate committees.

*  My group has conducted over 100 experiments at-sea in over 17 widespread locations (areas have included Atlantic Ocean, Pacific Ocean, Arabian Sea, Mediterranean Sea).  Both open ocean and coastal studies have been conducted.  

*  Presently, lead principal investigator for ONR Hyperspectral (optics) Coastal Ocean Dynamics Experiment (HyCODE) program, NOPP Ocean-Systems for Chemical, Optical, and Physical Experiments (O-SCOPE) program, NOPP Multi-disciplinary Ocean Sensors for Environmental Analysis and Networks (MOSEAN) program, and NSF Bermuda Testbed Mooring program.  Our other current programs in western North Pacific (with Japanese) and the Gulf of California (with Mexicans) involve ocean bio-optics.

*  Collaborative work has been, or is being, done with oceanographers internationally (e.g., France, Japan, China, Italy, UK, Mexico, Canada, many others).

Detailed biographical and publication information are given below in Curriculum Vitae.  

8. Editorial and Review Process 

The editor for the Elsevier Oceanography Series (EOS) and my main interface with Elsevier Publishing is Dr. David Halpern of the Jet Propulsion Laboratory.  Dr. Halpern solicited the book.  The proposal for the book has been reviewed favorably.  The list of referees included Professor Robert Bidigare (University of Hawaii), Dr. Curtiss Davis (Naval Research Laboratory), Professor Marlon Lewis (Dalhousie University), and Dr. Curt Mobley (Sequoia).  Kristien Lunen is the Elsevier contact for the book.    

9.  Curriculum Vitae 

(Expanded version at http://www.opl.ucsb.edu/tom_text/cv_long.pdf )

Tommy D. Dickey 

Ocean Physics Laboratory 

University of California at Santa Barbara 

6487 Calle Real, Suite A 

Goleta, CA 93117 

Phone (805) 893-7354 FAX (805) 967-5704 

Email: tommy.dickey@opl.ucsb.edu

www site: http://www.opl.ucsb.edu

Education 

B.S./B.A. Physics/Math, Ohio University, 1968 

M.S. Physics, Stevens Institute of Technology, 1972 (completed while in Coast Guard)

M.A. Geophysical Fluid Dynamics, Princeton University, 1975 

Ph.D. Geophysical Fluid Dynamics, Princeton University, 1977 

Positions Held 

1969-1973 Instructor, U.S. Coast Guard (military service)

1973 Lecturer, New York Institute of Technology (evening courses)   

1973-1977 Research Assistant, Princeton University 

1977-1978 Rosenstiel Fellow, Rosenstiel School of Marine and Atmospheric Science, University of Miami 

1978-1996 Professor (Assist.-Full), University of Southern California 

1996-present Professor, University of California, Santa Barbara
Published Papers and Book Chapters
1. Dickey, T.D., 1978, A note on the effect of zonal boundaries on equatorial waves, J. Geophys. Res., 73, 3675-3678.
2. Dickey, T.D. and G.L. Mellor, 1979, The Kolmogoroff “r2/3 law”, Phys. Fluids, 22, 1029-1032.

3. Dickey, T.D. and G.L. Mellor, 1980, Decaying turbulence in neutral and stratified fluids, J. Fluid Mech., 99, 13-31.

4. Simpson, J.J. and T.D. Dickey, 1981, The relationship between downward irradiance and upper ocean structure, J. Phys. Ocean., 11, 309-323.

5. Simpson, J.J. and T.D. Dickey, 1981, Alternative parameterizations of downward irradiance and their dynamical significance, J. Phys. Ocean., 11, 876-882.

6. Pipkin, B.W., D.S. Gorsline, D.J. Bottjer, and T.D. Dickey, 1981, Elements of Oceanography Study Guide, Star Publishing Co., 61 pp.

7. Dickey, T.D. and J.J. Simpson, 1983, The sensitivity of upper ocean structure to time varying wind direction, Geophys. Res. Lett., 10, 133-136.

8. Dickey, T.D. and J.J. Simpson, 1983, The influence of optical water type on the diurnal response of the upper ocean, Tellus, 35, 142-151.

9. Dickey, T.D., B. Hartman, D. Hammond, and E. Hurst, 1984, A laboratory technique for investigating the relationship between gas transfer and fluid turbulence, Gas Transfer at Water Surfaces, 93-100.

10. Dickey, T.D. and J.C. Van Leer, 1984, Observation and simulation of a bottom Ekman layer on a continental shelf, J. Geophys. Res., 89, 1983-1988.

11. Dickey, T.D., B. Hartman, E. Hurst, and S. Isenogle, 1984, Measurement of fluid flow using streak photography, Amer. J. Physics, 52, 216-219.

12. Simpson, J.J., C.J. Koblinsky, L.R. Haury, and T.D. Dickey, 1984, An offshore eddy in the California Current System: Preface, Prog. in Oceanogr., 13, 1-4.

13. Simpson, J.J., T.D. Dickey, and C.J. Koblinsky, 1984, An offshore eddy in the California Current System: Part I, Interior Dynamics, Prog. in Oceanogr., 13, 5-50.

14. Koblinsky, C.J., J.J. Simpson, and T.D. Dickey, 1984, An offshore eddy in the California Current System: Part II, Surface manifestation, Prog. in Oceanogr., 13, 51-69.

15. Siegel, D.A. and T.D. Dickey, 1986, Variability of net longwave radiation over the eastern North Pacific Ocean, J. Geophys. Res., 91, 7657-7666.

16. Dickey, T.D., D.A. Siegel, A. Bratkovich, and L. Washburn, 1986, Observations of optical features associated with thermohaline structures, Ocean Optics, VIII, 308-313.

17. Dickey, T., E. Hartwig, and J. Marra, 1986, The Biowatt bio-optical and physical moored measurement program, EOS, 67, 650.

18. Siegel, D.A., C.R. Booth, and T.D. Dickey, 1986, Effects of sensor characteristics on the inferred vertical structure of the diffuse attenuation coefficient spectrum, Ocean Optics, VIII, 115-124.

19. Siegel, D.A. and T.D. Dickey, 1987, Observations of the vertical structure of the diffuse attenuation coefficient spectrum, Deep-Sea Res., 34, 547-563.

20. Siegel, D.A. and T.D. Dickey, 1987, On the parameterization of irradiance for ocean photoprocesses, J. Geophys. Res., 92, 14,648-14,662.

21. Dickey, T.D., 1988, Recent advances and future directions in multi-disciplinary in situ oceanographic measurement systems, in Toward a Theory on Biological-Physical Interactions in the World Ocean, ed. B. Rothschild, NATO ASI Series, Series C: Mathematical and Physical Sciences, Vo. 239, Kluwer, Dordrecht, Netherlands, 555-598.

22. Siegel, D., B. Jones, T. Dickey, I. Haydock, and A. Bratkovich, 1988, Physical and biological variability near the White’s Point ocean outfall, Oceanic Processes in Marine Pollution, 5, 43-44.

23. Siegel, D.A. and T.D. Dickey, 1988, Characterization of downwelling spectral irradiance fluctuations, Ocean Optics, IX, 67-74.

24. GLOBEC Editorial Committee, 1989, GLOBEC – Global Ecosystem Dynamics, EOS, 70, 82-85.

25. Brandsma, M., R. Kolpack, T. Dickey, and B. Balcom, 1989, Simulated behavior of drilling mud discharges off southern California, Oceanic Processes in Marine Pollution, 6, 169-186.

26. Rothschild, B.J., T.R. Osborn, T.D. Dickey, and D.M. Farmer, 1989, The physical basis for recruitment variability in fish populations, Journal du Conseil Intern de l’Explor. de la Mer, 45, 136-145.

27. Siegel, D.A., T.D. Dickey, L. Washburn, M.K. Hamilton, and B.G. Mitchell, 1989, Optical determination of particulate abundance and production variations in the oligotrophic ocean, Deep-Sea Res., 36, 211-222.

28. Washburn, L. D.A. Siegel, T.D. Dickey, and M.K. Hamilton, 1989, Isopycnal mixing and the distribution of optical properties across the North Pacific Subtropical Front, Deep-Sea Res., 36, 1607-1620.

29. Marra, J., R.R. Bidigare, and T.D. Dickey, 1990, Nutrients and mixing, chlorophyll, and phytoplankton growth, Deep-Sea Res., 37, 127-143.

30. Bidigare, R.R., J. Marra, T.D. Dickey, R. Iturriaga, K.S. Baker, R.C. Smith, and H. Pak, 1990, Evidence for phytoplankton succession and chromatic adaptation in the Sargasso Sea during springtime 1985, Mar. Ecol. Progr. Ser., 60, 113-122.

31. Siegel, D.A., T.C. Granata, A.F. Michaels, and T.D. Dickey, 1990, Mesoscale eddy diffusion, particle sinking, and the interpretation of sediment trap data, J. Geophys. Res., 95, 5305-5311.

32. Siegel, D.A., R. Iturriaga, R.R. Bidigare, R.C. Smith, H. Pak, T.D. Dickey, J. Marra, and K.S. Baker, 1990, Meridional variations of the springtime phytoplankton community in the Sargasso Sea, J. Mar. Res., 48, 379-412.

33. Jones, B., A. Bratkovich, T. Dickey, G. Kleppel, A. Steele, R. Iturriaga, and I. Haydock, 1990, Variability of physical, chemical, biological parameters in the vicinity of an ocean outfall plume, Stratified Flows, 877-890.

34. Dickey, T.D., 1990, Physical-optical-biological scales relevant to recruitment in large marine ecosystems, Large Marine Ecosystem Patterns, Processes, and Yields, eds. K. Sherman, L.M. Alexander, and B.D. Gold, AAAS, 82-98.

35. Alldredge, A.L., T.C. Granata, C.C. Gotshalk, and T.D. Dickey, 1990, The physical strength of marine snow and its implications for particle disaggregation processes in the ocean, Limnol.  Oceanogr., 35, 1415-1428.

36. Hamilton, M., T.C. Granata, T.D. Dickey, J.D. Wiggert, D.A. Siegel, J. Marra, and C. Langdon, 1990, Diel variations of bio-optical properties in the Sargasso Sea, Ocean Optics, X, 214-224.

37. Dickey, T., T. Granata, M. Hamilton, J. Wiggert, J. Marra, C. Langdon, and D.A Siegel, 1990, Time series observations of bio-optical properties in the upper layer of the Sargasso Sea, Ocean Optics, X, 202-213.

38. Dickey, T.D., D.V. Manov, 1991, Moored systems for time series observations of bio-optical and physical variability in the coastal zone, Proc. Seventh Symp. Coastal & Ocean Management, 86-100.

39. Marra, J., T. Dickey, and J. Mueller, 1991, Global survey of bio-optical properties, EOS, 72, 577-581.

40. Granata, T.C. and T.D. Dickey, 1991, The fluid mechanics of copepod feeding in a turbulent flow: a theoretical approach, Progr. in Oceanogr., 26, 243-261.

41. Dickey, T., J. Marra, T. Granata, C. Langdon, M. Hamilton, J. Wiggert, D. Siegel, and A. Bratkovich, 1991, Concurrent high resolution bio-optical and physical time series observations in the Sargasso Sea during the spring of 1987, J. Geophys. Res., 96, 8643-8663.

42. Dickey, T., 1991, The emergence of concurrent high resolution physical and bio-optical measurements in the upper ocean and their applications, Rev. of Geophys., 29, 383-413.

43. Stramska, M. and T.D. Dickey, 1992, Short-term variations of the bio-optical properties of the ocean in response to cloud-induced irradiance fluctuations, J. Geophys. Res., 97, 5713-5721.

44. Marra, J., T. Dickey, W.S. Chamberlain, C. Ho, T. Granata, D.A. Kiefer, C. Langdon, R. Smith, R. Bidigare, and M. Hamilton, 1992, Estimation of seasonal primary production from moored optical sensors in the Sargasso Sea, J. Geophys. Res., 97, 7399-7412.

45. Washburn, L., B.H. Jones, A. Bratkovich, T.D. Dickey, 1992, Mixing, dispersion, and resuspension in the vicinity of an ocean wastewater plume, J. Hydraul. Eng., 118, 38-58.

46. Dickey, T., T. Granata, J. Marra, C. Langdon, J. Wiggert, Z. Chai-Jochner, M. Hamilton, J. Vazquez, M. Stramska, R. Bidigare, and D. Siegel, 1993, Seasonal variability of bio-optical and physical properties in the Sargasso Sea, J. Geophys. Res., 98, 865-898.

47. Dickey, T.D., R.H. Douglass, D. Manov, and D. Bogucki, 1993, An experiment in duplex communication with a multi-variable moored system in coastal waters, J. Atmos. Ocean. Tech., 10, 637-644.

48. Granata, T., T. Dickey, M. Estrada, and A. Castellon, 1993, Estimates of local vorticity in mesoscale systems, Mixing in Geophysical Flows, 71-82.

49. Stramska, M. and T. Dickey, 1993, Phytoplankton bloom and the vertical thermal structure of the upper ocean, J. Mar. Res., 51, 819-842.

50. Wiggert, J., T. Dickey, and T. Granata, 1993, The effect of temporal undersampling on primary production estimates, J. Geophys. Res., 99, 3361-3371.

51. Dickey, T.D., T.C. Granata, and I. Taupier-Letage, 1993, Automated in situ observations of upper ocean biogeochemistry, bio-optics, and physics and their potential use for global studies, Proc. of the Ocean Climate Data Workshop, 317-352.

52. Dickey, T., 1993, Technology and related developments for interdisciplinary global studies, Sea Technology, August 1993, 47-53.

53. Dickey, T. and D. Siegel (eds.), 1993, U.S. JGOFS Planning Report: Bio-optics in U.S. JGOFS, U.S. JOGFS Planning & Coordination Office, Woods Hole Oceanographic Institution,180pp.

54. Dickey, T. (ed.), 1993, GLOBEC Report No. 3, Sampling and Observing Systems, GLOBEC International, Chesapeake Biological Laboratory, 99pp.

55. Dickey, T., D. Manov, R. Weller, and D. Siegel, 1994, Determination of longwave heat flux at the air-sea interface using measurements from buoy platforms, J. Atmos. & Oceanic Tech., 11, 1057-1078.

56. Stramska, M. and T. Dickey, 1994, Modeling phytoplankton dynamics in the northeast Atlantic during the initiation of the spring bloom, J. Geophys. Res., 99, 10,241-10253.
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