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Summary of Marine GIS Activities at the NMFS Habitat Ecology Team 
 
Research at the NOAA National Marine Fisheries Service (NMFS) Fisheries Ecology Division 
(FED) in Santa Cruz, California is focused on studying the causes of variability in abundance 
and health of Pacific coast groundfish and Pacific salmon, and analyzing the economics of 
exploitation and protection of natural resources. Scientists at the FED assess the stocks of species 
targeted by various fisheries, and assist in evaluating potential impacts of human activities on 
threatened or endangered species. Results of this research are used to manage and conserve our 
coastal and marine living resources.  
 
The FED Habitat Ecology Team conducts visual surveys using manned submersibles and 
remotely operated vehicles (ROV) to monitor demersal fishes, corals, and habitats associated 
with Marine Protected Areas in deep water off central and southern California. The marine GIS 
activities of the Habitat Ecology Team involve spatial integration of remotely sensed seafloor 
habitat data to create predictive models and maps of fish species and assemblages. These models 
and maps can be used to support robust assessments of a number of demersal fish species (e.g., 
cowcod, boccacio, greenspotted, greenblotched, copper, and starry rockfishes), as well as to 
delineate areas of critical habitat. 
 
Summary of Monterey Bay Marine GIS User Group GIS Activities 
 
The Monterey Bay Marine GIS User Group supports GIS training, capacity building, and 
increased awareness of marine spatial data sets among the broader science community in 
Monterey Bay. Started in January 2012, this group aims to foster collaboration among academic, 
private, state and federal agencies and NGOs. Approximately 100 coastal and marine 
researchers and policy makers gathered for the inaugural meeting in Santa Cruz. Invited 
presentations highlighted the interconnections among marine GIS tools, data, and public policy 
in Monterey Bay, and the speakers represented a diverse group of GIS users (e.g., ESRI, USGS, 
CSUMB, Stanford’s Center for Ocean Solutions, TNC, Duke and UCSB). The Monterey Bay 
Marine GIS User Group sponsored a Marine Geospatial Ecology Tools (MGET) workshop to 
support GIS training on July 20, 2012 at CSUMB in Seaside, CA. In this workshop, Jason 
Roberts, MGET's lead developer, led participants in a habitat modeling exercise that explored 
some of MGET's most popular tools.  
 
Description of Marine GIS Issues 
 
Specific Marine GIS issues that impact work in the Habitat Ecology Team involve the 
management and processing of large multibeam data sets and other remotely sensed imagery in 



ArcGIS. The management and data processing of multiple raster data sets is an area that can be 
improved upon in ArcGIS. The ArcGIS for Maritime: Bathymetry extension has advanced the 
capability of work in this area, but the extension should be expanded from working solely with 
BAGs to include ArcGIS GRID format data. Deriving useful seascape metrics from bathymetric 
data is another area that can be improved. An update of the Benthic Terrain Modeler to function 
in ArcGIS 10x, and an expansion of the suite of metrics, will support marine spatial ecology 
research of the NMFS Habitat Ecology Team.  
 
Resolving the accurate spatial location of the Habitat Ecology Team submersible survey dive 
tracks is a challenge that could be addressed in GIS. For instance, one of the navigation tracking 
systems precisely records the shape and length of the submersible tracks during a dive but may 
not locate the tracks correctly. Another navigation system records the shape and length of the 
dive tracks much less precisely (i.e. much 'noisier' data) but generally the dive tracks are 
correctly located in space. The challenge is to align these two sets of tracks to obtain the most 
accurate data. Currently this is done using shift and rotate tools in the Geospatial Modeling 
Environment, and these capabilities should be considered for integration in ArcGIS. Finally, the 
integration of both time and space in the marine GIS environment should be addressed, as this 
will support future marine spatial planning efforts and the management of dynamic species.  
 


