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Tuesday, February 10, 2015 –  8:30 a.m. to 4:30 p.m.    

 

Facilitation: Brett Boston – Group Solutions 

 

1. Review of recently developed prey/forage based Eco-Path model to initiate development of a 

new expanded and updated model focused on Council managed species – Tom Okey, Univ. 

of Victoria / Ocean Integrity Research   

 

Summary: The existing South Atlantic Eco-Path model is a standard modeling approach that has 

evolved over time.  The tool kit continues to improve as the user based expands.  The existing 

model could be useful, if the model was further expanded. This would include expanding the 

coverage area within the model.  

 

The advantages of the model are that it enables users to pull in additional data and continuously 

expand the elements under consideration.  The weakness of the existing model is that the data 

sets have not been validated or verified.  

 

As a management tool, it would be useful for people to understand complexity of the system. The 

model has the potential to provide gaming scenarios. 

 

2. Overview of the Atlantic Coast Ecosystem Simulation (ACES) model to frame development 

of the South Atlantic Ecosystem Model (SAES) - a model focused on South Atlantic 

managed species, atmosphere-ocean dynamics, prey species and habitats – Jerry Ault, 

University of Miami 

 

Summary: The ACES Model answers 21st Century challenges through its’ inter-relate layers: 

fishing, human impacts, and economics. Other layers include predatory layers, prey layers (age, 
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numbers, length weight, fecundity, position x,y,z and swimming speed), coastal ocean 

atmosphere and freshwater inflow layers, habitats and a coastlines layer. 

There is an opportunity of creating different models that all draw on the same inputs.  Our goal 

should be to help the Council see their mandates are not just direct individual population 

mandates, but also include system dynamics. 

 

The Eco-Path and Eco-Space are more statistically based models. They can be used as inputs for 

the other model to get the total biomass 

 

3. Development of Conservation Blueprint Version 2.0 and Connectivity Modeling 

Coordinated through the South Atlantic Conservation Cooperative (SALCC) and 

Southeast Aquatic Resource Partnership (SARP) – Rua Mordecai, SALCC 

 

Summary: SALCC offers the terrestrial linkage to any South Atlantic Ecosystem Model that 

might be created. Additional linkages would need to be built to the Peninsular Florida LCC, 

which covers Florida from Ocala to the Keys. SALCC is on its second version of an ecosystem 

blueprint to answer climate change and sea level rise questions throughout the five-state region it 

covers.  

 

Rapid prototyping, winning fast (or losing fast), and continuous updates are part of the LEAN 

design process adopted by SALCC for ecosystem modeling. Built the model in two years and 

will have version 2.0 done in 3. 

 

The blueprint has a science team that works with modelers to improve the science of the model 

and a user team that works with early adopter to ensure the tools are easy to use. 

 

Coastal, estuarine, and river system linkages should be explored. 

 

Modeling offers an opportunity to finally put uncertainty and risk into useful context for decision 

makers. The key is defining the system. Define what the connectivity in the food web looks like 

in the Southeast. It is important to really understand the connections between key components.  

 

Overview of oceanographic models (supported by SECOORA) which characterize the State 

of the South Atlantic ocean and are available for use in other modeling efforts  
 

1. State of SECOORA Regional Coastal Observing System (RCOOS)  - Vembu 

Subramanian, SECOORA 

 

Summary: The current timing for developing an ecosystem model for the South Atlantic works 

well for approaching SECOORA on its ability to provide analysis and support a working model.  

 

Critical opportunities to be used to compliment stock assessments with existing capabilities.  

 

There are funding opportunities for modeling and revising long-term data gathering if we act 

quickly. 
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2. Regional Oceanographic Circulation and Associated South Atlantic Biophysical 

Modeling  – Ruoying He, North Carolina State University 

 

Summary: The main model has three dynamic components sharing data real-time.  A Wave 

Model (SWAN), a Circulation Model (ROMS) that feeds Marine Ecosystem and Sediment 

Transport Components, and an Atmospheric Model (WRF). The three models dynamically share 

data with each other. 

 

Physical-Biogeochemical Interactions have a compelling predictive capability. 

 

The use of enhanced sensing gliders is a cost-effective way to improve data and models. 

 

3. High Resolution Coastal and Estuarine Hydrodynamic and Ecosystem Modeling – 

Peter Sheng, University of Florida, Gainesville 

 

Summary: People live around estuaries and that’s where all the problems are growing. 

 

Coastal estuarine modeling can be used to simulate sediments, water quality, light, seagrass, 

larvae, oil spill impacts, storm surge, algal blooms, salinity, and coastal resiliency in the face of 

climate change. 

 

Understanding the impact of re-suspension of sediments and nutrients is important. 

 

A regional scale model would produce more accurate freshwater flux and sediment flux 

information. Connections from the shelf to the estuaries are essential for understanding life 

cycles and complete impacts on species of all factors. 

 

In Florida, topography of the estuaries is available from the counties. 

 

 

4. Remote Sensing for Ecosystem Modeling – Mitch Roffer, Roffer's Ocean Fishing 

Forecasting Service, Inc. 

 

Where are the fish? Looking at fish migrations around the world, migration paths based on sea 

surface temperature. Data missing in the Southeast because of politics about catch data. Way to 

get data is working with fisherman locally so they will send you the information.  

 
We were looking into the ability to track Sargassum from satellite images. Despite peer review, 

we don’t believe it is possible. Without research crews going out and looking at what’s actually 

going on out in the ocean, we cannot verify the satellite images. 
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DAY TWO 

 

Wednesday, February 11, 2015 –  8:30 a.m. to 4:30 p.m.    

 

Facilitation: Brett Boston – Group Solutions 

 

1. Overview of Habitat and Environmental Parameter Modeling to Enhance Fish Stock 

Assessments, Characterize Species Habitat Distribution and Investigate Climate 

Variability -  Mitch Roffer, ROFFS 

 

Summary: Were trying to integrate environmental data into model (Satellite data and in-situ 

data.) Environment factors have not been put into the stock assessment so far.  

 

Discussion of chevron-shaped trap for collecting fish and other sampling data. 

 

Sampling discussion: Do you continue historical sampling station that yields no fish or do you 

learn from that or do you move and take away where the non-zeros are? 

 

We need to begin gathering temperatures at depth. 

 

2. Project: management and conservation of Atlantic Bluefin Tuna and other highly 

migratory fish in the Gulf of Mexico under IPCC climate change scenarios: a study 

using regional climate and habitat models - Mitch Roffer, ROFFS 

 

Summary: As the temperatures in the Gulf rise, we are seeing Bluefin spawning in the open 

ocean, north of the Bahamas. Questions arise if the species will spawn earlier or deeper if we lose 

the habitat due to higher temperatures. 

 

Still analyzing what the food composition is in the Atlantic, where they are breeding. 

 

Yellow fin and marlin may become the 2050 winners of spawning in the Gulf based on warming 

water. 

 

The dominant factor in the model was surface temperature, as larvae are in the top 10 meters of 

the water column. 

 

Group discussion on the importance of more water temperature measurements and a consistent 

methodology.  Gliders were seen as a key part of the solution. 

 

 
3. Spatial structure from GIS - Tom Oakey, University of Alberta 

 

Summary: Eco-Space can pick up map (various resolutions) depth, primary productions… from 

GIS via Internet. The map has layers for essential habitat. Marine protected areas are available 

from a Google link or zip protected file. The interface is on the front through a digital dashboard. 

You can download metadata, zip-files, and maybe Google connections. 
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All the life history and habitat connections need to used to refine the existing Eco-Path Model of 

the South Atlantic. We also want spatial connections in the model. Combining into the bigger 

picture would be a huge break through. Want the ability to have the entire snap shot of all the 

species in our area. 

 

South Atlantic Bight Model: The approach is flexible. If we have good spatial data, we can 

pursue data on protected times or protected areas and determine what will the cost benefits or 

exchanges be. The model is capable of integrating all these questions.  

 

 

4. A Perspective on How Ecosystem Models Could Support/Enhance SAFMC and SSC 

Review and Evaluation – Luiz Barbieri, FWRI and Marcel Reichert, SCDNR  

 

Summary: Models can assist our work by increasing interpretive capability of either single 

species or multi-species.  

 

Red tide mortality modeling couldn’t explain decrease in landings without accounting for natural 

mortality.  We used Bezhad Mahmoudi’s idea of an Eco-Path (ecosystem) model for the Gulf to 

look at the species distribution, assigning mortality to different age classes. The bodies are very 

hard to find, so it’s hard to know how old the fish was when it died because the bodies are eaten 

or float away, sink, etc. Integrating (in 2005 and 2014) different levels of information integrating 

satellite information to give you info about the red tide event. Used own red tide map to develop 

info and then overlap species distribution map to see if they were there, If so, they probably died.  

 

Gulf Council reacted favorably to the model. They were asking to account for red tide in the 

models.  They still did not like the fact that there were probabilities within the model. They don’t 

want to see too many functional forms in the model. They ask “Which one is right?” We say, 

“We don’t know.”  And they say, “How do you not know?”  

 

 

5. Developing a Refined and Focused South Atlantic Eco-Path Model, other models and 

Data Needs  

 

Summary: Wide-ranging discussions over the two-day event yielded the following major 

conclusions. 

 

a. Ecosystem modeling tools would ultimately enable better decision-making capabilities in 

the South Atlantic. 

 

b. The existing Eco-Path Model for the South Atlantic could be updated to address a bigger 

geographical scope, linked to physical and chemical models, and to include additional 

new data sets. 

 

c. A formal data strategy for the South Atlantic needs to be rapidly developed. The strategy 

should include current and future data needs; e.g., specifications for temperatures at the 

bottom and throughout the water column. 
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d. SECOORA might be approached as a possible provider of funding for changes in the data 

gathering recommended. Now is an opportune time to address this topic. 

 

e. Linkages to the SALCC Blueprint are important.  Connectivity to riverine systems 

models, estuarine models, water quality, and development is essential for a complete 

shore to shelf understanding. 

 

f. SALCC grant funding, coupled with SECOORA funding, might be a good starting point 

for the funding needed to kick-off the ecosystem project. 

 

g. The physical models presented provide additional understanding and should be 

incorporated into any long-term ecosystem modeling effort for the South Atlantic. 

 

h. The promise of glider technology was exciting for the group and should be integrated into 

planning efforts. 

 

i. The group was interested in continuing the dialogue and working together collaboratively 

to design the elements needed for better modeling of the South Atlantic Bight.  

 

j. There is a large funding gap between the funding levels the team indicated it would need 

and sources currently identified. 

 

k. Connecting the existing physical models to the Eco-Path model is important. 

 

l. The usefulness of the tools to the Council is a key component of the ultimate success.  

Currently, the Council is behind in the single species assessments needed to do its work. 

Adding additional tools that do not help with the decision-\making at hand is problematic, 

at best.  

 

m. The group felt the upcoming red snapper and triggerfish assessment is key. Focus 

modeling on the practical pragmatic needs of the Council in the immediate future for a 

short-term win.   

 

n. Focus on broader, longer-term goals that are more science-based in nature to get the long-

term wins that will make a real difference for management. 
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Background References/Links Provided by Presenters:  

1. Exploring the trophodynamic signature of forage species in the U.S. South Atlantic Bight 

ecosystem; Fisheries Centre Working Paper 2014-14 http://www.fisheries.ubc.ca/node/4687 

2.   Ecosystem Simulation Modeling - ACES Model: http://ccs.miami.edu/?page_id=716 

3.  Conservation Blueprint - http://blueprint.southatlanticlcc.org/ 

 Indicators in Conservation Blueprint -http://www.southatlanticlcc.org/page/indicators 

 Conservation Blueprint Page - http://www.southatlanticlcc.org/page/projects-1 

4. Luo, J., J.S. Ault, D.B. Olson, K. Hartman, A. McCrea, L. Kline, G. White, and P. Kilduff. 

2005. A spatial ecosystem model for Atlantic coast multispecies fisheries assessments of 

menhaden and bluefish. Final Report to the Atlantic States Marine Fisheries Commission.  

5. Ault, J.S., J. Luo, S.G. Smith, J.E. Serafy, J.D. Wang, R. Humston, and G.A. Diaz. 1999. A 

spatial dynamic multistock production model. Canadian Journal of Fisheries and Aquatic 

Sciences 56(S1): 4-25. 

6. Hyun, K. H. and R. He (2010), Coastal upwelling in the South Atlantic Bight: A revisit of the 

2003 cold event using long term observations and model hindcast solutions. Journal of 

Marine Systems, v83, 1-13 [PDF] 

7. Miles, T. and R. He (2010). Seasonal surface ocean temporal and spatial variability of the 

South Atlantic Bight: Revisiting with MODIS SST and chl-a imagery, Continental Shelf 

Research, 30 (2010) 1951-1962. [PDF] 

8. Young, C. M., R. He, Y. Li, H. Qian, R. Emlet, A. Van Gaest, S. Arellano, K. Bennett, T. 

Smart, M. Wolf, and M. Rice (2012), Larval life and dispersal potential of deep-sea animals 

from the Intra-American Seas, Integrative and Comparative Biology, doi:10.1093/icb/isc090, 

pp 1-14.[PDF] 

9. Zhao, Y., and R. He (2012), Cloud-free sea surface temperature and color reconstruction for 

the Gulf of Mexico: 2003-2009, Remote Sensing Letters, 3:8, 697-706, 

DOI:10.1080/01431161.2012.666638 [PDF] 

10. Putman, N. F. and R. He, (2013), Tracking the long-distance dispersal of marine organisms: 

Sensitivity of ocean model resolution, Journal of the Royal Society Interfaces, 10, 20120979 

[PDF]Putman, N. F., K. L. Mansfield, R. He, D. J. Shaver, and P. Verley (2013), Predicting 

the distribution of oceanic-stage Kemp's Ridley Sea Turtles, Biology Letters, 9: 20130345. 

[PDF] 

12. Xue, Z., R. He, K. Fennel, W. J. Cai, S. Lohrenz, and C. Hopkinson (2013), Modeling ocean 

circulation and biogeochemical variability in the Gulf of Mexico, Biogeosciences, 10, 7219-

7234, doi: 10.5194/bg-10-7219-2013.[PDF] 

13.Qian, H., Y. Li, R. He, and D. B. Eggleston (2014) Connectivity in the Intra-American Seas 

and implications for potential larval transport,Coral Reefs, doi:10.1007/s00338-014-1244-0. 

[PDF] 

14. Zambon, J. B., R. He, and J. C. Warner (2014) Investigation of Hurricane Ivan using the 

Coupled Ocean-Atmosphere-Wave-Sediment Transport (COAWST) Model, Ocean 

Dynamics, 64(11), pp. 1535-1554, doi:10.1007/s10236-014-0777-7 [PFD] 

15. Kourafalou V.H., P. De Mey, M. Le Hénaff, G. Charria, C.A. Edwards, R. He, M. Herzfeld, 

A. Pascual, E. Stanev, J. Tintoré, N. Usui, A. van der Westhuysen, J. Wilkin, and X. Zhu 

(2015) Coastal Ocean Forecasting: system integration and evaluation. Journal of Operational 

Oceanography, 7(3) 129-148 [PDF] 

http://www.fisheries.ubc.ca/node/4687
http://ccs.miami.edu/?page_id=716
http://blueprint.southatlanticlcc.org/
http://www.southatlanticlcc.org/page/indicators
http://www.southatlanticlcc.org/page/projects-1
https://f9f29c09aba68b34e97f2e1e94ba641ecca20392.googledrive.com/host/0B8MXmF_zZc7KN2RWZWJKMEh1eEk/publications/Hyum&HE_JMS2010.pdf
https://f9f29c09aba68b34e97f2e1e94ba641ecca20392.googledrive.com/host/0B8MXmF_zZc7KN2RWZWJKMEh1eEk/publications/Miles&He_CSR2010
https://f9f29c09aba68b34e97f2e1e94ba641ecca20392.googledrive.com/host/0B8MXmF_zZc7KN2RWZWJKMEh1eEk/publications/Youngetal_ICB2012.pdf
http://dx.doi.org/10.1080/01431161.2012.666638
https://f9f29c09aba68b34e97f2e1e94ba641ecca20392.googledrive.com/host/0B8MXmF_zZc7KN2RWZWJKMEh1eEk/publications/Putman&He_JRSI2013.pdf
https://f9f29c09aba68b34e97f2e1e94ba641ecca20392.googledrive.com/host/0B8MXmF_zZc7KN2RWZWJKMEh1eEk/publications/Putmanetal_BL_2013.pdf
https://f9f29c09aba68b34e97f2e1e94ba641ecca20392.googledrive.com/host/0B8MXmF_zZc7KN2RWZWJKMEh1eEk/publications/Xue_BG2013.pdf
https://f9f29c09aba68b34e97f2e1e94ba641ecca20392.googledrive.com/host/0B8MXmF_zZc7KN2RWZWJKMEh1eEk/publications/Qian_Li_He_Eggleston_Nov2014.pdf
https://f9f29c09aba68b34e97f2e1e94ba641ecca20392.googledrive.com/host/0B8MXmF_zZc7KN2RWZWJKMEh1eEk/Publications/Zambonetal_Ivan_OD2014.pdf
https://f9f29c09aba68b34e97f2e1e94ba641ecca20392.googledrive.com/host/0B8MXmF_zZc7KN2RWZWJKMEh1eEk/Publications/Kourafalou_etal_2014.pdf
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16. Zeng, X., Y. Li, R. He, and Y. Yin (2014) Clustering of the Loop Current patterns based on 

satellite observed sea surface height and self-organizing map, Remote Sensing Letters, 6,1, 

11-19 [PDF] 

17. Xue, Z., J. Zambon, Z. Yao, Y. Liu, and R. He (2015) An integrated ocean circulation, wave, 

atmosphere, and marine ecosystem prediction system for the South Atlantic Bight and Gulf of 

Mexico, Journal of Operational Oceanography, in press. 

18. Three dimensional simulation of transport and fate of oil spill under wave induced 

circulation, Liu, T.Y. and Y.P. Sheng, Marine Pollution Bulletin, 80, 148-159, 2014. 

19. Estimating the dispersal capacity of the introduced green mussel, Perna viridis (Linnaeus, 

1758), from field collections and oceanographic modeling, M.R. Gilg, R. Haywood, R. 

Turner, M. Middlebrook, M. Abdulnour, E. Lukaj, Y. P. Sheng, T. Liu, and B. Tutak, J. 

Experimental Marine Biology and Ecology, 461, 233-242, 2014. 

20. Three-Dimensional Modeling of Storm Surge and Inundation Including the Effects of Coastal 

Vegetation, A. Lapetina and Y.P. Sheng, Estuaries and Coasts, DOI 10.1007/s12237-013-

9730-0, 2014. 

21. The reduction of storm surge by vegetation canopies: Three-dimensional simulations,” 

Sheng, Y.P., A, Lapetina, and G. Ma, Geophysical Research Letters, 39, L20602, doi: 

10.1029/2012GL053577. 2012. 

22. Optimal storm generation for evaluation of storm surge inundation threat, Condon, A. and 

Y.P. Sheng, Ocean Engineering, doi:10.1016/j.oceaneng.2012.01.021. 2012. 

23. Evaluation of coastal inundation hazard for present and future climates, Condon, A. and Y.P. 

Sheng, Natural Hazards, doi:10.1007/s11069-011-9996-0. 2012. 

24. Three-Dimensional Simulation of Wave Induced Circulation: Comparison of Three Radiation 

Stress Formulations,” Y.P. Sheng and T. Liu, JOURNAL OF GEOPHYSICAL RESEARCH. 

May 2011. 

25 Effect of tropical cyclones on residual circulation and momentum balance in a subtropical 

estuary and inlet: Observation and simulation, JOURNAL OF GEOPHYSICAL 

RESEARCH, VOL. 116, C06014, doi:10.1029/2011JC006988, 201.  

26. Simulation of storm surge, wave, currents, and inundation in the Outer Banks and 

Chesapeake Bay during Hurricane Isabel in 2003: The importance of waves, Y.P. Sheng, V. 

Alymov, and V.A. Paramygin, JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 115, 

C04008, pp. 1-27, 2010. 

27. Simulation of storm surge, wave, and coastal inundation in the Northeastern Gulf of Mexico 

Region during Hurricane Ivan in 2004,  Y.P. Sheng, Y. Zhang, V.A. Paramygin, Ocean 

Modelling, 35, 314–331, 2010. 

28. Toward the probabilistic simulation of storm surge and inundation in a limited-resource 

environment, Davis, J.R., Paramygin, V.A., Forrest, D. and Sheng, Y.P., Monthly Weather 

Review, 138 (7), 2953-2974, 2010. 

29. Modeling water quality and hypoxia dynamics in Upper Charlotte Harbor, Florida, U.S.A. 

during 2000, T. Kim, Y.P. Sheng, and K. Park, Estuarine, Coastal and Shelf Science 90, 250-

263, 2010. 

30. Skill Assessment of An Integrated Modeling system for Estuarine and Coastal Ecosystems, 

Y. P. Sheng and T. Kim, Journal of Marine Systems, 76, 212-243, 2009. 

31. Circulation and Flushing in the Lagoonal System of the Guana Tolomato Matanzas National 

Estuarine Research Reserve (GTMNERR), Florida,” Y.P. Sheng, B. Tutak, J.R. Davis, and 

V. Paramygin, J. Coastal Research, 55, 9-25, 2008. 

http://www.tandfonline.com/doi/full/10.1080/2150704X.2014.998347#.VMpZFWjF98E
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32. Dispersal of an introduced larval cohort in a coastal lagoon, W.S. Arnold, G.L. Hitchcock, 

M.E. Frischer, R. Wanninkhof, Y.P.Sheng, Limnology and Oceanography, 50(2), 587-597, 

2005. 

33. Relative influence of various water quality parameters on light attenuation in Indian River 

Lagoon, D. Christian and Y.P. Sheng, Estuarine, Coastal, and Shelf Science, 57, 961-971, 

2003. 

The general ftp site link with all the papers is:  

ftp://ftp.rsmas.miami.edu/users/jault/safmc/ 

The paper-specific links are given below the titles. A Word document with this 

information is also attached: 

Luo, J., J.S. Ault, D.B. Olson, K. Hartman, A. McCrea, L. Kline, G. White, and P. Kilduff. 

2005. A spatial ecosystem model for Atlantic coast multispecies fisheries assessments of 

menhaden and bluefish. Final Report to the Atlantic States Marine Fisheries 

Commission. 81 p. 

ftp://ftp.rsmas.miami.edu/users/jault/safmc/ACES_model_2005_Ault%20et%20al.pdf 

Ault, J.S., J. Luo, S.G. Smith, J.E. Serafy, J.D. Wang, R. Humston, and G.A. Diaz. 1999. A 

spatial dynamic multistock production model. Canadian Journal of Fisheries and 

Aquatic Sciences 56(S1): 4-25. 

ftp://ftp.rsmas.miami.edu/users/jault/safmc/CJFAS_1999(56)_Ault%20et%20al.pdf 

  

Ault, J.S., Smith, S.G., Browder, J.A., Nuttle, W., Franklin, E.C., Luo, J., DiNardo, G.T., 

Bohnsack, J.A. 2014. Indicators for assessing the ecological and sustainability dynamics 

of southern Florida’s coral reef and coastal fisheries. Ecological Indicators 44 (2014): 164-

172. 

ftp://ftp.rsmas.miami.edu/users/jault/safmc/Ecological_Indicators_44(2014)_Ault_etal.p

df 

Humston, R., D.B. Olson, and J.S. Ault. 2004. Behavioral assumptions in models of fish 

movement and their influence on population dynamics. Transactions of the American 

Fisheries Society 133: 1304-1328. 

ftp://ftp.rsmas.miami.edu/users/jault/safmc/TAFS_133_2004_Humston%20et%20al.pdf 

Wang, J.D.,J. Luo, and J.S. Ault. 2003. Flows, salinity, and some implications for larval 

transport in south Biscayne Bay, Florida. Bulletin of Marine Science 72(3): 695-723. 

ftp://ftp.rsmas.miami.edu/users/jault/safmc/BMS_72(3)_2003_Wang%20et%20al.pdf 

ftp://ftp.rsmas.miami.edu/users/jault/safmc/
ftp://ftp.rsmas.miami.edu/users/jault/safmc/ACES_model_2005_Ault%20et%20al.pdf
ftp://ftp.rsmas.miami.edu/users/jault/safmc/CJFAS_1999%2856%29_Ault%20et%20al.pdf
ftp://ftp.rsmas.miami.edu/users/jault/safmc/Ecological_Indicators_44%282014%29_Ault_etal.pdf
ftp://ftp.rsmas.miami.edu/users/jault/safmc/Ecological_Indicators_44%282014%29_Ault_etal.pdf
ftp://ftp.rsmas.miami.edu/users/jault/safmc/TAFS_133_2004_Humston%20et%20al.pdf
ftp://ftp.rsmas.miami.edu/users/jault/safmc/BMS_72%283%29_2003_Wang%20et%20al.pdf
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Ault, J.S., J. Luo, and J.D. Wang. 2003. A spatial ecosystem model to assess fish 

population risks from exploitation and environmental changes. Chapter 15, Pages 267-

296 in Biology of Spotted Seatrout. S.A. Bortone (ed.). CRC Press, Boca Raton, Florida. 

 ftp://ftp.rsmas.miami.edu/users/jault/safmc/CRC_15_2003_Ault%20etal.pdf 

Cosner, G.C., D.L. DeAngelis, J.S. Ault, and D.B. Olson. 1999. Effects of spatial grouping 

on the functional response of predators. Theoretical Population Biology 56(1): 65-75. 

ftp://ftp.rsmas.miami.edu/users/jault/safmc/TPB_56(1)_1999_Cosner%20et%20al.pdf 

Ault, J.S., and D.B. Olson. 1996. A multicohort stock production model. Transactions of 

the American Fisheries Society 125(3): 343-363. 

ftp://ftp.rsmas.miami.edu/users/jault/safmc/TAFS_125(3)_1996_Ault_Olson.pdf 

Luo, J.,  S.B. Brandt and M. J. Klebasko.  1996.  Virtual reality of planktivores: A fish’s 

perspective of prey size selection.   Mar. Ecol. Prog. Ser. 140: 271-283. 

ftp://ftp.rsmas.miami.edu/users/jault/safmc/Luo_etal_1996_m140p271.pdf 

Luo, J., Hartman, K.J., Brandt, S.B., Cerco, C. F,  Rippetoe, T.H. 2001. A spatially-explicit 
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