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PROJECT BACKGROUND 



Ongoing Tech Support 

Since 2003, the Fish and Wildlife Research Institute (FWRI) has collaborated with 
SAFMC staff to compile, create and host spatial and non-spatial data relevant to 
essential habitats, management zones, and fisheries in the South Atlantic 
ecosystem. Throughout the years, FWRI has improved SAFMC’s web presence and 
data accessibility by employing the latest technologies. 
 Phase 1 – develop and host an Internet Map Server (IMS) application to provide access to 

related GIS data 
 Phase 2 – develop a Habitat and Ecosystem Homepage to distribute information concerning 

the Council’s move to Ecosystem-Based Management, document conversion 
 Phase 3 –transition homepage to a Portal application to facilitate development of a Fishery 

Ecosystem Plan 
 Phase 4 – EcoSpecies and EcoResearch projects , GeoPDF maps  
 Phase 5 – transition to ArcGIS Server 
 Phase 6 – Create map services and develop .NET ADF web application 
 Phase 7 – improve accessibility and performance by incorporating Flex technology for SAFMC 

web applications 
 Phase 8 – develop a digital dashboard to enhance the accessibility, ease of use, and visibility of 

collaborative projects. 

 



Phase 1 – 
Internet Mapping System (IMS) 

 
• Develop and host an 

Internet Map Server (IMS) 
application to provide 
access to regional GIS 
data 

• Create and compile GIS 
data layers relevant to the 
site  

• Integrate digital 
documents (management 
plans, regulations, etc), 
video, and stills 

 
 



GIS Data Layers 

• Base Map Layers – roads, states, counties, cities, Bathymetry, National Data Buoys, 
Marine Facilities, ATONS, Land Cover 

• Management and Regulatory – special management zones, proposed marine 
protected areas, state waters, EEZ, sea turtle sanctuary, crab spawning sanctuary 

• SAFMC Gear Restrictions – fish traps, sargassum, black seabass pots, octocorals, 
bottom longlines 

• Marine Sanctuaries – data for Gray’s Reef and Florida Keys 
• Species Occurrence –MARMAP layers such as white grunt, vermillion snapper, red 

porgy, gray triggerfish, greater amberjack, and black seabass 
• Coral Habitat Areas of Particular Concern (HAPCs) – Oculina studies: Cleila and 

ROV dive tracks, multimbeam survey 
• Unique Habitats – Dolphin–Wahoo EFH-HAPC, Deep Water Coral, right whale 

critical habitat 
• General Habitats – artificial reefs, fish nursery areas, seagrass, mangroves, salt 

marsh, tidal flats 
• Imagery – various scales of nautical charts 



GIS Data Sources 

• FWRI Marine Resources GIS 
• NOAA Coastal Services Center 
• North Carolina Department of Natural Resources, Division of Marine 

Fisheries 
• Grays Reef National Marine Sanctuary 
• South Carolina Department of Natural Resources 
• University of North Carolina, Wilmington 
• Harbor Branch Oceanographic Institute  
• Skidaway Institute of Oceanography 
• National Benthic Inventory 
• The Nature Conservancy 
• ESRI 
• SECOORA - Southeast Coastal Ocean Observing Regional Association 

 



Access the IMS at http://ocean.floridamarine.org/efh_coral/ims 
 

http://ocean.floridamarine.org/efh_coral/ims


GIS Data 

• IMS Shortcut 
 http://ocean.floridamarine.org/efh_coral/ims/description_layers.htm 

– provides a short description of each layer with links to 
metadata and zipped shapefiles 

– access to Google Earth KMZ files 

• SAFMC Mapping and GIS page  
http://www.safmc.net/EcosystemManagement/EcosystemBoundaries/Mappin
gandGISData/tabid/632/Default.aspx 

– EFH 
– EFH-HAPC 
– Coral HAPCs 
– Restricted Gear 

 

 
 

http://ocean.floridamarine.org/efh_coral/ims/description_layers.htm
http://www.safmc.net/EcosystemManagement/EcosystemBoundaries/MappingandGISData/tabid/632/Default.aspx
http://www.safmc.net/EcosystemManagement/EcosystemBoundaries/MappingandGISData/tabid/632/Default.aspx






Phase 2 –  
Habitat and Ecosystem Homepage  

• Design and develop a 
framework for the 
“Comprehensive 
Habitat and Fishery 
Ecosystem Plan” home 
page  

• Iterative process for 
establishing layout and 
taxonomy  

• Traditional HTML and 
JavaScript 



Phase 2 –  
Habitat and Ecosystem Homepage  

Document Conversion 
  

FWRI scanned a variety of historic and recent 
documents for inclusion in the site. Example 
documents include: 
• Comprehensive Amendment Addressing 

Sustainable Fishery Act,  
• Amendment 2 to the FMP for Coral and Coral 

Reefs of the Gulf and South Atlantic,  
• FMP of the Snapper Grouper Fishery of the 

South Atlantic, and  
• Developmental Patterns within a 

Multispecies Reef Fishery: Management 
Applications for Essential Fish Habitats and 
Protected Areas.  

 
Over 300 documents were scanned during 
phases two and three. 

 



Phase 2 Issues 

• Chaotic process 

• Questions about security and scalibility 

• Difficult to update and maintain 



Phase 3 - transition homepage to a 
Portal application  

• Transition homepage to a Portal application  
• Address Security issues 
• Provide user groups and administrators 

security based roles 
• Implement file sharing and uploading 
• Grant SAFMC staff privileges to edit or create 

pages as necessary 
• Facilitate development of the Fishery 

Ecosystem Plan 
 
 
 



Portal Software 

• Open Source product : DotNetNuke 

• built on a Microsoft ASP.NET platform  

• SQL Server backend (can also use MySQL) 

• Modular Design – easily add modules for contacts, 
calendar of events, discussions, forums, FAQs, links, 
image galleries, etc. 

• Web-based interface for anytime, anywhere updates 



Before After 



Phase 4 – EcoSpecies, EcoResearch and 
GeoPDFs 

 

EcoSpecies Data Tables GeoPDFs EcoResearch footprints 



EcoSpecies 

geospatially enabling the Florida Estuarine 
Marine Living Resources (FLEMLR) database  

– FWRI collaboration with NOAA to develop a more 
Florida-specific ELMR System  

could be used to eventually integrate 
spawning or distribution information into 
SEDAR stock assessments 

 



Indian River Lagoon 



Ecospecies Issues 

• Only 4 estuaries populated with Species Life History  
profiles :  
– Florida Bay,  
– Tampa Bay,  
– Sarasota Bay,  
– Indian River Lagoon  

• Not Comprehensive for the Region 
• ArcIMS identify or query tools would not display the 

domains or relationships established within the 
geodatabase. 

• Lack of confidence for data quality. 



EcoResearch Database 
 

• will provide a catalogue of relevant ecosystem 
research in the South Atlantic region  

• designed to determine science information 
needs and potential data gaps occurring in 
SAFMC’s jurisdiction 

• serve the spatial footprints of the EcoResearch 
Database as a GIS layer in the IMS application 

 

 





Phase 4 – GeoPDF 
 

• MAP2PDF (now called TerraGo) software 

– publish and distribute spatially aware maps with 
no need for the recipients of the GeoPDF to have 
any knowledge of GIS.  

• Clients only need the free GEOPDF toolbar to 
access the extended PDF tools.  

• GEOPDF delivers complex layered mapping 
data in a single portable document.  

 

 



GeoPDF 

• Automatic embedding of coordinate systems within PDF files 
• Display of coordinates in alternate projections and Datums 
• Displays point, line and area attributes of map objects with 

query capabilities 
• Displays map coordinates in lat/long, utm or x/y 
• Allows for zoom to points and objects by coordinates 
• Displays locations and tracks from GPS units 
• Maintains layers within maps 
• Allows for measuring of distance, area, bearing and azimuth 
• Allows users to print to any desktop printer 
• Users just download the free GeoPDF toolbar. 
• Leverages Adobe tools most people already have installed and 

know how to use 



../../Documents/Progress_Reports/F2648/AppendixB.pdf


../../../SEAMAP/Documents/GEO_pdfs/Roger0807ref.pdf


Phase 5 -Transition to ArcGIS Server 

• Although the IMS application is still a useful tool, the 
technology for online mapping is changing! 

• The ArcIMS software will not be available after the 
current release version of 10.0 

• ArcGIS Server (AGS) is now the recommended 
software for distributing and sharing GIS data and 
map products on the web. 

• The transition to the AGS platform, will enhance 
SAFMC’s online suite of tools to support fisheries 
management in their region.  

 

 

 



ArcGIS Server Benefits 
 • leverages FWRI’s 

hardware, software and 
personnel 

• reduces software 
deployment costs for 
SAFMC 

• disseminates the 
geographic knowledge 
needed to improve 
decision making  

• promotes SAFMC 
ecosystem data in the form 
of shared maps 

 

 

Image source: ESRI 



Phase 6 – Create map services and 
develop .NET ADF web applications 

 

Image source: ESRI 



What is a map service, anyway? 

• A map service makes maps, 
features, and attribute data 
available inside many types 
of client applications: 
– Web applications – .NET Web 

ADF, Flex, Silverlight, 
JavaScript 

– ArcMap, ArcView 

– ArcGIS Explorer (Free!) 

– Mobile Devices (iPhone, 
Android devices) 

– Google Earth (as KML) 

– OGC platforms (as WMS or 
WFS) 

GIS layers available through the 
SAFMC Fishery Service (167 layers) 



Descriptive information for 
the SEAMAP-SA Catch Data 
layer 



Phase 6 – Create map services  
 

All map services begin inside ArcMap where you create your map 

 



SAFMC Map Services 

Essential Fish Habitat (EFH) – displays EFH and EFH-HAPCS for SAFMC 
managed species and NOAA Fisheries Highly Migratory Species 

Fisheries -  displays Marine Resources Monitoring, Assessment, and 
Prediction (MARMAP) and Southeast Area Monitoring and Assessment 
Program South Atlantic (SEAMAP-SA) data .  

Managed Areas - displays a variety of regulatory boundaries (SAFMC and 
Federal) or management boundaries within SAFMC’s jurisdiction. 

Habitat – displays habitat data collected by SEADESC, Harbor Branch 
Oceanographic Institute (HBOI) and Ocean Exploration dives, as well as 
the SEAMAP shallow and ESDIM deepwater bottom mapping projects, 
multibeam imagery, and scientific cruise data. 

Multibeam Bathymetry - displays a variety of multibeam data sources and 
scanned bathymetry charts 

Nautical Charts – displays coastal, general, and overview nautical charts for 
the SAFMC’s jurisdictional area 

 

 



.NET ADF web application 

PROS 

• Simple to develop with 
menu driven interface 

• Easy to add GIS 
capabilities, no coding 
required 

 

CONS 

• Difficult to update, 
customized queries lost 
easily 

• Slow to draw initial map 

• Will be deprecated at 
next software release 

 



The SAFMC Essential Fish Habitat application is displaying the Snapper Grouper EFH-HAPC, 
and the South Atlantic Public Notices 2011. 
 

.NET Web ADF 
 

http://ocean.floridamarine.org/SAFMC_EFH/default.aspx 

http://ocean.floridamarine.org/SAFMC_EFH/default.aspx


http://ocean.floridamarine.org/safmc_fisheries/ 

.NET Web ADF 
 

http://ocean.floridamarine.org/safmc_fisheries/


Web Mapping Applications 

.NET Web ADF 

• customized tasks to query 
specific GIS data layers 

• Zoom, pan and identify tools 

• ArcWeb Services to display 
cached base maps 

• print capabilities 

• Measuring tools 

• and quick links to SAFMC.net, 
help pages, and GIS data 

ArcGIS Viewer for Flex 

• customized widgets to query 
specific GIS data layers 

• Zoom, pan and identify tools 

• ArcWeb Services to display 
cached base maps 

• print capabilities 

• Measuring tools 

• Splash page for overview of 
data and sources 



Phase 7 – transfer web applications to 
Flex Viewer 

 
• improve accessibility and performance by 

incorporating Flex technology for SAFMC web 
applications 



ArcGIS Viewer for Flex 

• Precompiled and ready to deploy 

• Easy to add data or tools 

• Many custom widgets available 

• Intuitive and responsive interface 

• Requires flash player ( 98% PCs already have) 



http://www.adobe.com/products/player_census/flashplayer/PC.html 



SAFMC Essential Fish Habitat 
 

• contains EFH and EFH-HAPC data layers for 
species managed by the SAFMC.  

• also includes NOAA Fisheries Highly Migratory 
Species  
– Atlantic Tunas  

– Sharks  

– Sailfish  

– Sword Fish 

– Blue or White Marlins  

 



SAFMC EFH Viewer is accessible via http://ocean.floridamarine.org/sa_efh 

ArcGIS Viewer for Flex 
 

http://ocean.floridamarine.org/sa_efh


Initial extent displays Snapper Grouper EFH-HAPC and the South Atlantic Public Notices for FY 
2011. Options to view SAFMC Habitats, Estuarine Bathymetry, and DEM Hillshade services. 

SAFMC EFH Viewer 
 



Click map for information 



Click map for information 



Click map for information 





Search Coral EFH-HAPCs in area 



Search CHAPCs in area 



Message in a Bottle 



larvae in a bottle? 



Elevation Profile 



SAFMC Fisheries 
 

• currently serves SEAMAP-SA species data, 
MARMAP species data, MARMAP gear types, 
focal species distributions, bathymetry, and 
boundaries for the continental shelf, US 
Federal State and US Territorial Seas.  

 



SAFMC Fisheries 
 

accessible via the following URL: 
<http://ocean.floridamarine.org/SA_Fisheries> 

http://ocean.floridamarine.org/SA_Fisheries


SAFMC Fisheries 
 

Initial map shows data points for Black Sea Bass from the SEAMAP-SA and 
MARMAP projects. The map also displays general depth ranges of Black Sea Bass 
and Sea Floor Videos. 





SCDNR Submersible Dives 

Razorback 
03_3413_eT5.mpg 

Jacksonville Scarp 
02_3291_eT7.mpg 



Focal Species Attributes 
 

General depth range distribution for Black Sea Bass. Depth Range = 2-130m, Mean Depth 
= 20 -35m. Darker shading  indicates the dominant area for this species 32-33 N.  



Focal Species Attributes 
 

Black Sea Bass Spawning depths 15-56m between 27-34 



Focal Species Distribution Sources 

ETOPO1 Global Relief Model– clipped 
and reclassified 

../../Documents/Attach13SAFIMPWorkshopRepHabAPNov10.pdf
http://ngdc.noaa.gov/mgg/global/global.html


Life History Report 



14 species processed 

• Black Sea Bass 

• Gag 

• Snowy Grouper 

• Red Grouper 

• Black Grouper 

• Scamp 

• Red Snapper 

 

• Tilefish 

• Blueline Tilefish 

• Red Porgy 

• Greater Amberjack 

• Gray Triggerfish 

• White Grunt 

• Wreckfish 

 



Black Sea Bass general depth range overlaying the FWC cached Marine Habitat 
map service. 



SAFMC Managed Areas 
 

• contains data for the Allowable Golden Crab 
Fishery Areas, Shrimp Fishery Access Areas, 
and Deepwater Coral HAPCs.  

• also includes SAFMC Restrictions, Marine 
Protected Areas, Oculina CHAPC, Special 
Management Zones, Danger Zones, and other 
Federal Marine Managed Areas. 

 



The graphic displays the initial view of the SAFMC Managed Areas viewer.  
<http://ocean.floridamarine.org/safmc_managedareas> 
 

SAFMC Managed Areas 
 

http://ocean.floridamarine.org/safmc_managedareas


How’s the weather? 



Why not change it? 



By adjusting trasnparency 



Integrated hyperlinks 



Georgia MPA video 



CHAPC Bookmarks 



Cape Fear CHAPC 



Pourtales Terrace CHAPC 



Recreational Restrictions 



Recreational Restrictions 



Search - graphical 



Search results 



Search results 



Search by attribute 



Search by attribute 



North Florida MPA 



North Florida MPA - link 



Identify – add Marine Habitats 



Identify features with a rectangle 



Identify results 



Phase 8 - SAFMC Digital Dashboard 

• SAFMC requested a “Digital Dashboard” to 
integrate links to all their collaborative 
projects and build connections to regional 
partners. 

• The dashboard approach is a useful way to 
enhance the accessibility, usability, and 
visibility of state and regional efforts 



http://ocean.floridamarine.org/safmc_dashboard 

http://ocean.floridamarine.org/safmc_dashboard
















Recent Updates 

• Created polygon shapefile to represent the new Tilefish 
EFH-HAPC 

• Created new focal species general and spawning areas 
based on ETOPO1 DEM 

• Created SEAMAP-SA data points for select SAFMC 
managed species 

• Updated MARMAP species data for SAFMC managed 
species 

• South Atlantic Public Notices for FY 2011  
• Sante Pax locations  
• Ideas for sharing map services on ESRI iPhone app 

 
 
 



Accessing FWC GIS layers 
with your iPhone 

 
• Install the free ‘ESRI 

ArcGIS’ application from 
the App Store. 

• Tap the magnify glass to 
find maps 

• Search for ‘FWC Marine’ 

• Tap to open the map 

• Adjust data layer visibility 
with the ‘i’ button 

• Toggle layers on and Off 

 

 



Coming Soon 

• Map services expose feature attachments 

– upload and associate files with certain geographic features in your 
map. Examples of attachments could include TXT, PDF, or image files 
that contain supplemental information about the feature. When you 
publish your map as a service, clients can see and download the 
attachments. 

• Map services can expose relates and stand-alone tables 

– Map services now expose information about relates and stand-alone 
tables. (with EcoSpecies) 

• Security for map services (?) – via ArcGIS Online subscription service or 
Security certificate on production server 

• Cached services for Multibeam and Nautical Charts 

• More Widgets! – code sample at ESRI growing 

 



Benefits of caching 

Nautical charts and multibeam services 
could be cached to improve performance 



ArcGIS Online 

• ArcGIS Online is a cloud-based, collaborative 
content management system for maps, apps, 
data, and other geographic information. 

 

http://www.arcgis.com/home/index.html


ArcGIS Online Subscription Services 
ArcGIS Online Plan Named Users 

Included 

Credits Included Annual Subscription 

Small Workgroup 5 2500 $2,500 

Medium Workgroup 50 10,000 $10,000 

Large Workgroup 100 17,500 $17,500 

Department 250 37,500 $37,500 

Large Department 500 62,500 $62,500 

Multi-Department 1000 110,000 $110,000 

Credits are used to perform many common functions with AGOL maps, apps, 
and data, such as mass geocoding, creating tiled services, data transfers, and so 
forth.  From Keith Cooke [mailto:kcooke@esri.com]  ESRI Rep in SE 

mailto:kcooke@esri.com


ArcGIS.com – EFH web app 



ArcGIS Online Explorer 



ArcGIS Online Explorer 

Add content from .csv, shapefile or a GPS file 



ArcGIS Online Explorer 

Change basemaps 



ArcGIS Online Explorer 

Share map via social media 



ArcGIS Online Explorer 

Switch to presentation mode to make a slide show 



SAFMC HABITAT AND ECOSYSTEM 
VIEWER 

Let’s Explore 


