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NatureServe’s Marine Program 

In 1974, NatureServe initiated a movement to inventory and assess the conservation status of the 
terrestrial and freshwater species and terrestrial ecosystems of the United States by developing the 
partnerships, inventory and mapping methodologies, and data models and software tools to produce 
consistent, comparable results.  Now this ambitious project provides the most comprehensive data 
available on the locations of rare species and important ecosystems in the US – with over 900,000 
location records for species and a comprehensive terrestrial ecological system map for the United 
States.    NatureServe has also become a leader in the development of assessment methodologies for 
invasive species, climate change vulnerability, and ecosystem integrity.   Ecosystem classification and 
conservation planning are also core strengths.   

In 2001, NatureServe began work in the marine realm by partnering with the National Oceanographic 
and Atmospheric Administration to develop the Coastal and Marine Ecological Classification Standard 
(CMECS, www.cmecscatalog.org), a framework and standard terminology for describing the components 
of marine ecosystems.   This work was recently endorsed as a federal standard by the Federal 
Geographic Data Committee (FGDC, 2012).  In 2006, NatureServe became the convener of the 
Ecosystem Based Management Tools program, the premier source of information about coastal and 
marine planning and management tools in the United States and internationally (www.ebmtools.org).  
In addition, NatureServe has led several “integrated land-sea” projects that have demonstrated our 
ability to play a substantial role in marine conservation planning.   

In its 2012-2016 Strategic Plan, NatureServe committed to developing a marine strategy that identifies 
how we can expand on NatureServe’s core strengths and complement the work of others to help 
address urgent marine biodiversity information needs.   NatureServe’s core strengths that are being 
addressed in the marine biodiversity strategy include species and ecosystem inventory and mapping, 
conservation status assessment, ecological integrity assessment, climate change vulnerability 
assessment and adaptation planning, threats mapping, ecosystem classification, ecosystem based 
management tool development and dissemination, and integrated land-sea planning.   

Opportunities for Collaboration 

Many local coastal and marine ecosystem inventories and maps have been created to support 
conservation assessments and planning efforts.  Regional and national efforts to assemble or “scale up” 
local spatial coastal ecosystem data have been challenged by inconsistent classification schemes, 
incompatible inventory methods, inadequate data management tools and the lack of a coordinated 
inventory effort.  A partnership between NatureServe and Esri to develop a national ecosystem 
inventory program that facilitates mapping at local, regional and national scales, using CMECS as the 
basis for classification, will benefit a broad audience of ocean science and resource management 
practitioners.    
 
 



NatureServe envisions a coordinated inventory effort with methods and tools that make best use of 
existing information and chart a path forward for consistent coastal and marine ecosystem inventory 
and mapping across local, regional, national and global scales.  To build toward the national marine 
ecosystem inventory, NatureServe is beginning to develop and apply data management tools needed for 
local project use with an eye towards scaling the information towards regional and national applications.  
All tools will share information standards to support consistent application of CMECS.  Tools for data 
collection and mapping will include:  

 CMECS application tools 
 Standard data models and formats with flexibility for project-specific needs using 

multiple sensors and sampling techniques (for data and metadata) 
 Project data management tools (data forms, loggers, databases)  
 Data aggregation and sharing methods (cloud-based data aggregation) 
 Map services to display CMECS compatible data 

 
CMECS Application tools 
Now that the CMECS terminology is ready for widespread application, users have an immediate need for 
CMECS-compatible classification tools to make it operational in their own projects.  These tools include 
models that help translate continuous bathymetry data into CMECS Geoform classes and tools that help 
users attribute polygons to the appropriate CMECS class.  These tools will need to be developed with 
future data aggregation and data sharing among partners in mind.   
 
Data Format Standard 
NatureServe envisions a CMECS data format standard with the codes and data attribute definitions that 
are needed to classify field collected data into CMECS classes.  Practitioners can leverage CMECS-
compatible data templates using the NatureServe online data template library that are compatible for 
use in online observations data management systems and that allow users to customize the templates 
for project-specific data or their own data systems.   
 
Observation Data Entry Tools 
A common CMECS observation data framework that promotes greater standardization among 
observational data sets from many researchers, while allowing for flexibility in data models is needed.   
This data system should facilitate the creation of a host of customizable data entry tools (e.g., data 
loggers, data entry forms, and spreadsheets) and allow users with appropriate permissions to share 
CMECS-consistent field data.  
 
Data Aggregation Tools 
In addition to sharing CMECS observation data, users will also have the need to share spatial ecosystem 
products such as maps and models.  We envision a data aggregation concept that identifies the 
necessary approaches to standard inventory and mapping procedures as well as community mapping 
standards that will allow distributed authoring and sharing of local, regional and national scale map 
products. 
 
Map Services 
Also needed are map services that incorporate new and existing data to support marine and ocean 
conservation and management efforts using CMECS as the framework.  
 
 


