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1. INTRODUCTION 

1.1.  Purpose

The Benchmark Data Content Standards (BDCS) are intended to provide guidance to all NatureServe member programs. Adherence to these standards will ensure a high level of accuracy, currency and quality to the species data
 maintained across the network of member programs and NatureServe. 

The Benchmark Data Content Standards play an essential role in demonstrating to our partners and clients that the completeness of our core data is measurable and substantial. Adherence to data standards is used by many of our clients as justification to select NatureServe data, because it is a demonstration that our data meet documented quality requirements. The Benchmark Data Content Standards additionally reflect NatureServe’s commitment to register its data sets with global data portals such as the Global Biodiversity Information Facility (GBIF, http://www.gbif.org/), so that researchers can discover what we have to offer, determine whether we have data that would be useful to them, and understand how to make data requests. These standards will allow NatureServe to measure and report on the quality of our data, and be used to identify data development and management priorities. 

The need to produce regional and global biodiversity data products and services was highlighted at the 1994 Association for Biodiversity Information (ABI) Annual Meeting in Birmingham, Alabama. These data products require data from multiple member programs and are referred to as “multi-jurisdictional data products”. The first iteration of Benchmark Data Content Standards was developed and approved by the ABI Data Standards Committee in 1998. This document builds upon those efforts, and will provide the framework for NatureServe staff and member programs to work together in a coordinated way to enhance the usability and relevance of our combined data resources. 

These standards establish priorities and network-wide content goals for:

· Element and Element Occurrence records for regional, national and international data products and services;
· Element and Element Occurrence fields for a standardized dataset; 

· GIS (spatial data) standards to facilitate the aggregation of these data; and

· Metadata documentation.

n addition, the Benchmark Data Content Standards will allow us to measure the current status of our data, and progress in data improvements.
1.2.  Role of Member Programs

By participating in the NatureServe network, each member program is responsible for striving to meet the Benchmark Data Content Standards that apply to locally developed data. This commitment is formalized in Section III.C.6.b. of the Data Sharing Agreements. To support the whole NatureServe network in meeting these standards, member programs will assist in the following ways, as time and funding permit.

· Help NatureServe staff formulate, prioritize, and review the Benchmark Data Content Standards. 

· Assume the lead responsibility for meeting Benchmark Data Content Standards for subnational and Element Occurrence data in its jurisdiction.

· Coordinate with NatureServe staff to assist in meeting Benchmark Data Content Standards for global Element data where possible.

· Collaborate with NatureServe staff where possible to raise funds to support the implementation of these standards.

1.3. Role of NatureServe

As the coordinating body for the network, NatureServe staff are responsible for striving to meet the Benchmark Data Content Standards that apply to data developed and maintained by NatureServe.  In addition, NatureServe staff play a key role in supporting the members’ efforts to meet the standards as formalized in Section III.B.7.b. of the Data Sharing Agreements in the following ways.

· NatureServe will play the lead role in developing, reviewing, and maintaining Benchmark Data Content Standards documentation, with input from member programs.

· NatureServe staff will assume the lead responsibility for meeting Benchmark Data Content Standards for global data fields, and for national data fields for nations where no national entity has assumed this responsibility.

· NatureServe staff will provide methodological and technical assistance to member programs in meeting Benchmark Data Content Standards. 

· NatureServe staff will encourage, and support where possible, member programs wishing to implement recommended Benchmark Data Standards for global Element data.

· NatureServe staff will collaborate with member programs to raise funds to support the implementation of these standards.

· NatureServe staff will measure and report progress on meeting Benchmark Data Content Standards.

1.4.  Process for Updating Benchmark Data Content Standards 

Periodic updates to the Benchmark Data Content Standards will be done through a small working group that is equally divided between NatureServe and member program staff. The results of any meetings to review and discuss potential changes to the BDCS by this group will be sent to the Section Councils and all member programs for review and comment. The Benchmark Data Content Standards working group will then evaluate input from all member programs and develop a final update to the Benchmark Data Content Standards.

2. OVERVIEW OF BENCHMARK DATA CONTENT STANDARDS

The Benchmark Data Content Standards document is intended as a resource for the NatureServe network to provide guidance for data development and quality control of a core multi-jurisdictional dataset for use in regional, national and international data products and services.

The BDCS document consists of the following components:

· Elements and Element Fields:  Section 3 (Elements) and Section 4 (Element Fields) define subsets of Element records and corresponding fields.

· Element Occurrences:  Section 5 (Element Occurrences) and Section 6 (Element Occurrence Fields) define subsets of Element Occurrence records and corresponding fields. 

· Spatial Data Aggregation and Documentation:  Section 7 (GIS) and Section 8 (Metadata) provide guidance on meeting spatial and metadata standards that are intended to facilitate the creation of an aggregated spatial dataset. 

· Measuring Progress:  Section 9 gives an overview of how NatureServe will measure our progress towards meeting the Benchmark Data Content Standards. 

· Reconciling EO Data:  Section 10 provides an outline of how we will begin the process of reconciling EO data across jurisdictional borders.  

· Supporting materials: The document concludes with supporting references, resources, and a glossary of terms. 

The Element and Element Occurrence fields are specified in Appendix 1, which is provided as an accompanying Excel file. It is recommended that both documents be used together as a single resource.

When using the Benchmark Data Content Standards, the reader may choose to focus on particular sections, depending on their data lead responsibility and individual interests. For example, member programs may wish to concentrate on the Element Subnational and Element Occurrence sections, NatureServe science staff on the Element Global and Element National sections, and GIS staff on the spatial data and metadata sections.   

ELEMENTS

2.1.  Element Record Subsets

For the purposes of the Benchmark Data Content Standards, there are some data fields that apply to all records, regardless of the taxonomic group, conservation status, or protection status.  However, there are also data fields that are relevant only to specific subsets of the plant and animal data, especially in Biotics.  In addition, it is useful to prioritize the use of a given field for specific sets of records, but not others.

Therefore, it is necessary in this document to distinguish among a limited number of “Element record subsets” to accurately identify the data fields that should be completed for specific subsets of the Element data (see Table 1).  Together, these Element record subsets and the priority Element fields (Table 2, below) form the core of our regional, national and international data products and services.

Table 1. Element Record Subsets
	Element Record Subset
	ANIMALS
	PLANTS

	1) All Elements
	All Element records in the program’s database (NatureServe: all records in NatureServe’s central database; Member Program: all records contained in their database).

	2) Primary Subset
	· For vertebrates (excluding marine fishes), freshwater mussels, butterflies and skippers, crayfishes, tiger beetles, and odonates: All full species (native and non-native) that regularly occur in the U.S. or Canada either as a native or an exotic.

· All full species of invertebrates with Rounded Global Rank of GX, GH, G1, G2, or G3 in the following groups: grasshoppers, snails, stoneflies, mayflies, caddisflies, freshwater shrimps, cave obligates (an ecological group), and moths in the taxa Sphingidae, Saturniidae, Notodontidae, Arctiinae, Catacola, and Papaipema.

· For species with Federal status: All vertebrate and invertebrate taxa, including infraspecies, that have a status under the U.S. Endangered Species Act; or with a COSEWIC status; or with a Canadian national General Status of 'at risk' or 'may be at risk'; or with other comparable national status.
	· For vascular plants, nonvascular plants, and lichens: All taxa, including full species, subspecies and varieties, that regularly occur in the U.S. or Canada either as a native or an exotic, and have a classification status of “Standard” (see Biotics Help). 

· For species with Federal status: All vascular plant, nonvascular plant, lichen, and organisms traditionally grouped with plants in the NatureServe databases (e.g., fungi) taxa, including subspecies and varieties, that have a status under the U.S. Endangered Species Act; or with a COSEWIC status; or with a Canadian national General Status of 'at risk' or 'may be at risk'; or with other comparable national status.

	3) Subnational Protected
	· Taxa on official state, provincial, or tribal threatened or endangered lists, or  

· Taxa with comparable official status at the local level that may afford the taxon some protection or special consideration.

	4) Species At Risk
	Taxa within the Primary Subset (2) that have a Rounded Global Rank of GH, G1, G2, or G3; or have a status under the U.S. Endangered Species Act; or with other comparable national status.

	5) Subspecies at Risk & Selected Invertebrates
	Vertebrates not in the Primary Subset (2) and with Rounded Global Rank of TH, T1, T2, or T3.

Invertebrates not in the Primary Subset (2) and with Rounded Global Rank of GH, TH, G1, T1, G2, T2, G3, or T3.
	All taxa in the Primary Subset (2), plus vascular plants with Rounded Global Rank of TH, T1, or T2.



	6) Primary Vascular Plant Subset
	Not applicable.
	All vascular plant taxa included in the Primary Subset (2).  (This category is used only for certain subnational fields).


2.2.  Taxonomy

NatureServe staff strive to maintain comprehensive, internally consistent, taxonomic and nomenclatural treatments that reflect widely accepted views for many groups of taxa across North America. Maintaining a comprehensive set of “standard” taxa, with associated synonyms and relationships to “nonstandard” taxa, is fundamental in that it allows NatureServe to receive and integrate data from member programs that may be following many different taxonomic and nomenclatural treatments
, therefore facilitating conservation action. 

NatureServe’s standard references for vascular plants of North America are the synonymized checklists published by John Kartesz. At this writing, the latest published version is: 

Kartesz, JT. 1999. A synonymized checklist and atlas with biological attributes for the vascular flora of the United States, Canada, and Greenland. First edition. In: Kartesz, JT and CA Meacham. Synthesis of the North American flora [computer program]. Version 1.0. North Carolina Botanical Garden: Chapel Hill, NC. 

The Integrated Taxonomic Information System (ITIS) also bases its plant taxonomy on an older version of John Kartesz’s via the USDA “PLANTS” database (although “PLANTS” and ITIS are currently not maintained in sync).  NatureServe is a member of the ITIS consortium and continues to work with participants to mutually improve the databases of both parties.

Standard References for Nonvascular Plants and Lichens are:

Anderson LE, Crum HA, Buck WR. 1990. List of the mosses of North America north of Mexico. The Bryologist 93(4):448-499. 

Anderson LE. 1990. A checklist of sphagnum in North America north of Mexico. The Bryologist 93(4):500-501. 

Esslinger TL, Egan RS. 1995. A sixth checklist of the lichen-forming, lichenicolous, and allied fungi of the continental United States and Canada. The Bryologist 98(4):467-549. 

Stotler R, Crandall-Stotler B. 1977. A checklist of the liverworts and hornworts of North America. The Bryologist 80(3):405-428. 

For animals, the standard is obtained from a variety of published references. The list of specific major references used by NatureServe’s Zoology Department is available online at: http://www.natureserve.org/explorer/classani.htm. Although some references represent the view of a sanctioned group whose opinions are generally followed by researchers with expertise in a given taxonomic group (e.g., the American Ornithologists’ Union Check-list of North and Central American Birds), for most animal groups, available taxonomic lists may be regional rather than global, there may not be a single consensus list, there may be multiple lists, and/or any lists may be infrequently updated. For these reasons, and because taxonomy is a dynamic area of investigation, NatureServe scientists strive to continuously review newly published journals and monographs for taxonomic and nomenclatural changes, and they adopt well-founded taxonomic and nomenclatural changes. Hence NatureServe’s taxonomy is often more current than available published lists. In all situations, NatureServe attempts to recognize taxa and names that represent accepted consensus opinion among researchers working in a particular group and that are likely to be adopted in subsequent editions of widely used standardized lists. 

In addition to widely recognized species, NatureServe Central Databases also include taxa of conservation concern for which a name has not yet been published. Inclusion of these undescribed taxa usually reflects the needs of an individual member program or inclusion of an undescribed species or Evolutionarily Significant Unit on a government conservation list. Such taxa are assigned provisional common and scientific names (e.g., “Comal Springs Salamander, Eurycea sp. 8” or “Steelhead – Central California Coast, Oncorhynchus mykiss pop. 8”).

For additional information about taxonomic groups maintained by NatureServe, please see the following materials on the NatureServe Explorer website: 

· Summary of core taxonomic groups: http://www.natureserve.org/explorer/summary.htm
· Standard taxonomic references: http://www.natureserve.org/explorer/class.htm
3. ELEMENT FIELDS

3.1.  First and Second Tier Element Fields

The Benchmark Data Content Standards for Element data fields are applicable to particular Element record subsets, as defined above in Table 1, and in addition are prioritized for data development and quality control purposes. This approach, presented below in Table 2, allows the maximum flexibility toward developing a standardized dataset across the network. These fields are the highest priority for filling data gaps where information is available and/or applicable. 

The “First Tier Element Fields” are the high priority “core fields” that should be completed and maintained by NatureServe and all member programs for the Element record subsets as specified in Table 2. This standardized dataset will facilitate the production of quality multi-jurisdictional data products and services.

The “Second Tier Element Fields” are the next priority for filling data gaps and conducting quality control procedures.  While it is highly desirable to enter data into these fields, fundraising efforts and human resources should initially be directed to completing the First Tier Element Fields when discretion or funding allows.

Definitions in the Biotics Tracker and Mapper Help screens and domain tables, as well as data validation inherent in the Biotics Tracker and Mapper software tools, serve to define acceptable standard data values for each of the fields. Additional details, particularly where the Benchmark Data Content Standards are not enforced by Biotics database constraints, are included in the Element Fields Tables. 
3.2.  Element Fields Tables

The fields for the Benchmark Data Content Standards First and Second Tier Element fields are specified in Appendix 1, which is provided as the Excel workbook BDCS_2004_ver2.0_fields.xls. This file contains separate tables for Global, National and Subnational fields. 

Table 2. Element Fields

Please see the tables in Appendix 1:
BDCS_2004_ver2.0_fields.xls

	Data Category
	Lead Responsibility
	Spreadsheet Tab

	Element Global Fields 
	NatureServe
	"element_global"

	Element National Fields
	NatureServe, or national entity as relevant
	"element_national"

	Element Subnational Fields
	Member Programs; each member program is only responsible for records tracked by their subnation.
	"element_subnational"


4. ELEMENT OCCURRENCES

4.1.  Element Occurrence Priority Taxa

This section establishes priorities for Element Occurrence (EO) data development and quality control at the record (see Table 3) and field levels (Table 4) by NatureServe member program staff for use in multi-jurisdictional data products and services.  Given the large number of Element Occurrence records across the network, it is necessary to prioritize among taxa to increase efficiency in addressing information gaps and data quality control.  In Table 3 there are three subsets of Element Occurrences listed in descending order of priority for multi-jurisdictional data products.  Member program staff are encouraged to focus more resources on addressing data gaps for EOs in the higher priority subsets, with an eye towards meeting data content standards for all three priority subsets over time. Since member programs may have data priorities based on agency requirements or other local needs, the priorities below should be viewed as a recommendation for developing a network-wide standardized dataset for multi-jurisdictional projects and do not preclude other data development.  Together, these subsets of Element Occurrences and fields constitute the core of our spatial regional, national, and international data products and services. Using this standard, NatureServe and member programs will be able to identify critical data gaps.

Table 3. Element Occurrence Priority Taxa

	EO Priority Subset 
	Element Occurrences

	1) National Protected / Imperiled
	· have status under the U.S. Endangered Species Act; or

· with a COSEWIC status or Canadian national general status of 'at risk' or 'may be at risk'; or

· for other countries, an equivalent national status; or

· with Rounded Global Rank of G1 or G2; including any related infraspecific Elements (i.e. G1T1, G2T2, G2T1T2, G2T1, etc.).

	2) Subnational Protected
	Taxa that are not in EO Priority Subset 1 and are: 

· on official state, provincial, or tribal threatened or endangered lists; or 

· with comparable official status at the local level that may afford the taxon some protection or special consideration.

	3) Additional Imperiled / Vulnerable
	Taxa that are not in EO Priority Subset 1 or 2, and with:

· Rounded Global Rank of GH or G3, including any related infraspecific Elements; or

· Rounded Global Rank ofT1 or T2 of more common Elements (i.e. G4T2, G4T1T2, G4T1, G5T2, G5T1T2, G5T1, etc.).

NOTE: Partially EO-tracked is an option for portions of this subset. For detailed information, please see the EO Data Standard, Chapter 6 “EO Tracking”.


4.2.  Required Element Occurrences

As part of the Benchmark Data Content Standard, any Element that meets the criteria in “EO Priority Subset 1”, and is currently extant within a subnational jurisdiction with a high degree of distribution confidence should have at least one valid and mappable Element Occurrence for that jurisdiction. Taxa that are falsely reported or potentially occurring within a subnation are excluded from this requirement. 

4.3.  Selection Criteria for Extant Element Occurrences

Each individual member program has the authority to set its own standards for which Element Occurrences will be delivered to local clients that request only extant EOs.  However, for multi-jurisdictional data products and services, a consistent set of selection criteria must be used to identify those EOs that are “likely” to still be present at a given location.  

The following criteria will be used to select Element Occurrences for inclusion in multi-jurisdictional projects. The format is:  

Biotics_table.Biotics_fieldname (BCD FIELDNAME) = field values used in criteria. 

· Presumed to be Correctly Identified: 

d_id_confirmed.id_confirmed_cd (IDENT) is not equal to “N” or is null

· Mappable: 

Polygon EO Data 

Biotics 4 – Tracker tabular data / Mapper polygon EO data; all other GIS datasets: 

· the tabular EO data has an associated EO polygon record (shape.has_shape_ind = “Y”)

Point EO Data 

BCD or equivalent tabular database: 

· Precision not “unmappable” 

(eo.precision_bcd (PRECISION) = “S”, “M” or “G”) 

· EO latitude and longitude coordinates valid and not null

For projects that require possibly extant EOs, the following additional criterion is the default to exclude EO records. This criterion may be changed on a project by project basis depending on the scope of the project and client needs. In these cases, NatureServe will consult with member programs.
Element occurrence rank extirpated 

(d_basic_eo_rank.basic_eo_rank_cd (EORANK) = “X”)
For projects that require current and extant EOs, the following additional criteria are the default to exclude EO records. These criteria may be changed on a project-by-project basis depending on the scope of the project and client needs. In these cases, NatureServe will consult with member programs.

1) Element Occurrence Rank historical or extirpated (d_basic_eo_rank.basic_eo_rank_cd (EORANK) = “H”, “H?”, “X”, or “X?”), or

2) EOs where Subnational Rounded Rank is historical or extirpated (element_subnational.rounded_s_rank (ROUNDED.SRANK) = “SX” or “SH”), or  

3) Element Occurrence Rank “failed to find” and the EO Last Observed Date more than 25 years old
(d_basic_eo_rank.basic_eo_rank_cd (EORANK) = “F” or “F?” 

and eo.last_obs_date (LASTOBS) ( current date minus 25 years)

4.4.  Conformance to Element Occurrence Specifications

Member programs should develop new Element Occurrences (EOs), and amend existing data as needed, to meet the EO Specifications and EO Rank Specifications developed as part of the revised EO methodology. These specifications are developed and used to achieve consistency in the manner in which occurrences of the same Element are delineated and ranked in different jurisdictions, and to help ensure that EOs are created for data having practical conservation value for the Element.

The process of evaluating existing EO records in the context of the new EO Specifications and EO Rank Specifications will be a multi-year effort. During this period, all EOs regardless of the specifications version will be accepted as meeting Benchmark Data Content Standards. Future versions of the Benchmark Data Content Standards will reevaluate and potentially develop a requirement that EOs meet Specifications.

Member programs will be requested to begin tracking the edition of EO Specifications and EO Rank Specifications that were used when the EO was delineated, mapped and ranked. The NatureServe Methods Group has recommended the addition of fields to Biotics to track this information. These fields were recommended by the EO Working Group but not implemented in Biotics 4. When the EO Specification and EO Rank Specification version tracking fields are developed, they will be added to the Benchmark Data Content Standards as “Tier 1” fields (see below). 

5. ELEMENT OCCURRENCE FIELDS

5.1.  First and Second Tier Element Occurrence Fields

The Benchmark Data Content Standards for both first and second tier Element Occurrence Fields are applicable to all of the EO Priority Subsets listed above in Table 3.  These fields are to be prioritized for filling data gaps where information is available and/or applicable. 

The “First Tier Element Occurrence Fields” are the highest priority “core fields” that should be completed and maintained by all NatureServe member programs (Table 4). This standardized dataset will facilitate the production of quality multi-jurisdictional data products and services.

The “Second Tier Element Occurrence Fields” are the next priority for filling data gaps and conducting quality control procedures.  While all member programs should strive to meet the Benchmark Data Content Standards for these fields, fundraising efforts and human resources should initially be directed to completing the First Tier Element Occurrence Fields when discretion or funding allows.

For both First and Second Tier EO fields the need for data is urgent.  Even in cases where the information in the databases is incomplete or not completely reviewed as meeting standards, it is of sufficient quality that existing data will be made available for inclusion in multi-jurisdictional data products in its current condition, without waiting to fill data gaps. Any multi-jurisdictional data products will clearly state that the data for some fields, especially in the Second Tier, are incomplete.  Specific information about known data gaps will be noted where possible in project documentation and/or metadata.

Definitions in the Biotics Tracker and Mapper Help screens, as well as domain tables and data validation inherent in the Biotics Tracker and Mapper software tools, serve to define acceptable standard data values for each of the fields. Additional details, particularly where the Benchmark Data Content Standards are not enforced by Biotics database constraints, are included in the Element Occurrence Fields Table. 

5.2.  Element Occurrence Fields Table

The fields for the Benchmark Data Content Standards First and Second Tier Element Occurrence fields are specified in Appendix 1, which is provided as the Excel workbook BDCS_2004_ver2.0_fields.xls. Please see the tab "element_occurrence". 

Table 4. Element Occurrence Fields (Lead Responsibility: Member Programs)

Please see the EO table in Appendix 1:
BDCS_2004_ver2.0_fields.xls

6. GIS (SPATIAL DATA) STANDARDS

These GIS standards are intended to facilitate the aggregation of spatial data for use in multi-jurisdictional data products. NatureServe is developing new processes for managing aggregated spatial data, including work on internet data delivery. As these processes evolve, the spatial data standards will be updated as needed. 

6.1.  Spatial Data File Format and Projections

Biotics 4 Mapper:

For Biotics users, NatureServe will provide an extension that automatically exports managed layers, both in their original projection and reprojected to facilitate aggregation by NatureServe into a network-wide dataset. For Element Occurrence data, the extension will export species Element Occurrence records for which the member program has the lead responsibility. In addition, NatureServe will provide instructions for QC procedures designed to ensure data integrity and consistency between spatial and tabular data that must be run before the export extension. The extension, QC procedures and instructions will be available on the Biotics support website (http://whiteoak.natureserve.org/hdms/HDMS-DataExchange.shtml) and included with Data Exchange communications.

Two copies of the following shapefiles will be sent to NatureServe during the annual data exchange (one in the original projection and one re-projected): 

· 1 EO Polygon Layer, 

· 1 EO Point (Centroid) Layer, 

· 1 Polygon Source Feature Layer,

· 1 Point Source Feature Layer,

· 1 Line Source Feature Layer,

· 1 Managed Area Layer (if available), and

· 1 Conservation Site Layer (if available).
Non-Biotics 4 Mapper Polygon Data:

For member programs with GIS polygon data that are not using Biotics 4 Mapper, all polygon spatial data will be provided to NatureServe in ArcView shapefile format. In addition, NatureServe will provide a list of attributes to be provided with these shapefiles, including the coordinates of the polygon centroid so NatureServe can create an EO point layer. All shapefiles must be submitted with an appropriate projection (*.prj) file.

The following shapefiles will be sent to NatureServe during the annual data exchange: 

· 1 EO Polygon Layer,

· 1 Managed Area Layer (if available), and

· 1 Conservation Site Layer (if available).

No Polygon Data:

If EO, Managed Area, or Site data have not been converted to polygons, the member program will provide only the tabular data (e.g. points with latitude and longitude coordinates) along with datum information (see metadata, Section 7). If relevant (e.g. use UTM), the member programs will convert their latitude and longitude coordinates to the NatureServe standard: Degrees / Minutes / Seconds with leading zeros as appropriate, and the correct final N / S or E / W character. In addition, member programs will provide information indicating preferred distances (e.g. using Precision values) for buffering point EOs in order to generate polygon representations.  For additional information please see Table 4 “First and Second Tier Element Occurrence Fields”.
The following tabular data will be sent to NatureServe during the annual data exchange: 

· 1 EO table,

· 1 Managed Area table (if available), and

· 1 Conservation Site table (if available).

6.2.  U.S. Federal Geographic Data Committee (FGDC) Compliant Spatial Metadata

Member programs will provide to NatureServe minimum metadata for spatial data, as specified in Section 7. Where possible, member programs should provide metadata that is in compliance with the U.S. Federal Geographic Data Committee (FGDC) Content Standard for Digital Geospatial Metadata (CSDGM), or when available the ISO Metadata Standard. The Canadian Geospatial Data Infrastructure (CGDI) endorses the use of these two metadata content standards. NatureServe will provide support and training, where possible, for creating metadata in compliance with the current FGDC metadata standards.

6.3.  Spatial Quality Control

Member programs will ensure that the county, mapsheet (quadrangle), and watershed values for all mappable EOs, as defined above in Section 4, are accurate. Exceptions to this standard will be allowed when the member program is using a reference layer for county, watershed, or mapsheet (quadrangle) that does not conform to the national standard; in the United States these are the national-scale U.S. Geological Survey (USGS) reference layers.  Standards for other countries will be documented when agreement is reached with members on the appropriate reference layers. NatureServe will provide appropriate tools and support to accomplish this requirement.
7. METADATA STANDARDS

For all multi-jurisdictional spatial data products, NatureServe is required to deliver metadata that are compliant with the U.S. Federal Geographic Data Committee (FGDC) Content Standard for Digital Geospatial Metadata (CSDGM).  The Benchmark Metadata Content Standards for Element Occurrence (EO) data are intended to help with this effort. Data Exchange memos will include instructions for the preparation of these metadata. The Metadata Standards section will be updated as appropriate when the ISO Metadata Standard is officially adopted by FGDC as the new metadata standard. 

	FGDC Metadata Section
	Metadata Information Needed

	Section 2: Data Quality Information, Completeness Report
	Taxonomic Completeness (if your program is using the FGDC Biological Data Profile, this is a separate metadata element in Section 1: Identification Information): 

Information about taxonomic groups that the member program DOES NOT track at the EO level.

	
	Geographic Completeness: Information about known geographic gaps in the member program EO data set (e.g. military, private, Native American lands). For each gap, the member program will provide the following: 

a) name of land area missing EO data, 

b) general location of area, 

c) approximate size of land area (ha, acres, sq. meters, sq. miles), and

d) reason for gap (e.g. inventory gap, data sensitivity).

	Section 2: Data Quality Information, Process Step

Information describing the following EO processing topics, as relevant. The “Process Step” section can be repeated as many times as needed.
	Sub-EOs: If the member program manages sub-EOs, information about tabular data that are not recorded in the principal EO, and any other data that are unique to these sub-EOs.

	
	Generalized or Sensitive EOs: If the member program generalizes or removes locational information from certain EOs (for reasons of data sensitivity or privacy), information about the process and which EOs are treated that way:

· EO “Fuzzing” – description of the "fuzzing" process;

· Non-Precise EO (i.e. no GIS or lat / long values provided);

· Other ?

	
	EO Representation/Interpretation: If the member program does not conform to the revised EO methodology for the delineation of some or all of its EO representations, a brief description of the methodology used to create EOs (for a complete description of the revised EO methodology, see: http://whiteoak.natureserve.org/eodraft/index.htm). This can include information about which EOs have been mapped with the revised EO methodology, or have been delineated and ranked with the newest EO Specifications. If, for example, the EO(s) represents more than the observed habitat of the Element (and locational uncertainty), information about the methodology used to derive these EOs (e.g. EO includes inferred/extrapolated/predicted ranges or habitat).

	
	EO Specifications:  EO specifications are criteria used for determining whether data constitutes a valid occurrence of the Element, and if so, whether it represents a single EO or multiple occurrences. EO specifications are used to achieve consistency in the manner in which occurrences of the same Element are delineated in different jurisdictions, and to help insure that EOs are created for data having practical conservation value for the Element. Draft EO specifications that are currently under network review have been developed for all vertebrate animal groups, and selected invertebrates and vascular plants.

If a standard EO Specification record for an Element exists, provide information for EOs that are delineated using values for the following fields that ARE NOT the standard or suggested value (see Biotics 4 Help record for more information): 

· minimum_eo_criteria,
· separation_distance (or provide alt_separation_distance), 
· separation_barrier (if applicable), 
· mapping_guidance (if applicable), and
· inferred_extent (animals only). 

	
	Minimum Mapping Unit (MMU):  The MMU in Biotics 4 is 12.5 meters in the U.S. (based on mapping from a 1:24K scale map) and 25 meters in Canada (based on mapping from a 1:50K base map). 

If a MMU other than the standard value is being used, the member program will provide information about their MMU.

	
	Locational Uncertainty:  If the member program does not conform to the revised EO methodology for the delineation of some or all of its EO representations, information about whether locational uncertainty is used to generate EOs and the methodology used to generate EOs. 

	
	Scale:  The scale of the base maps that are used to generate EOs. In the case where multiple scales are used, the member program will provide the least accurate scale (e.g. 1:24k when 1:12k and 1:24k maps are used).

	Section 3: Spatial Data Organization Information
	NOTE: Software such as an ArcView extension, ArcGIS, or SMMS will automatically capture this information.

Direct Spatial Reference (Point or Vector data).

Point / Vector Object Count (number of records in the data set).

	Section 4: Spatial Reference Information
	NOTE: Software such as an ArcView extension, ArcGIS, or SMMS will automatically capture this information.

GIS files should be provided with an accompanying projection (*.prj) file that contains the following information (if applicable):

· Projection,

· Scale,

· Datum Name,

· Units,

· Spheroid (Ellipsoid) Name,

· Parameters,

· 1st standard parallel,

· 2nd standard parallel,

· Longitude of central meridian,

· Latitude of projection origin,

· False easting, and

· False northing.

	Section 5: Entity and Attribute Information, Attribute Labels and Definitions
	Attribute (field) labels, definitions, and domain values as follows:

1) Subnational Protection Status (SPROT): Values and definitions, including whether or not each status has legal protection within the subnation based on state / province endangered species legislation.

2) Non-Standard Domain Values: Non-standard and/or Customized values for domain tables.


Metadata Resources

· FGDC Metadata Standard - Content Standard for Digital Geospatial Metadata (CSDGM) (version 2.0), FGDC-STD-001-1998: http://www.fgdc.gov and  http://www.fgdc.gov/metadata/contstan.html
· Biological Data Profile - Content Standard for Digital Geospatial Metadata, Part 1: Biological Data Profile, FGDC-STD-001.1-1999:  http://www.nbii.gov/ and http://www.fgdc.gov/standards/status/sub5_2.html
· U.S. Federal Geographic Data Committee (FGDC) and National Biological Information Infrastructure (NBII) websites recommended by NatureServe metadata trainer: http://whiteoak.natureserve.org/hdms/SupportDoc/metadata_web_resources.htm
· “Template” FGDC metadata record for U.S. and Canadian EO data: http://whiteoak.natureserve.org/HDMS/HDMSDoc/hdms_dx/NatureServe_EO_Metadata_09-2004.html
MEASURING PROGRESS IN MEETING BENCHMARK DATA CONTENT STANDARDS 

Progress towards meeting the Benchmark Data Content Standards across the NatureServe network will be measured using the record subsets and field priorities specified above: Elements - Tables 1 and 2;  Element Occurrences - Tables 3 and 4.

These analyses will be conducted for the entire aggregated dataset, and where relevant for specific geographic or taxonomic subsets. For example, data completeness may be reported separately for nations; for each subnation (i.e., member program); and/or for subsets such as mammals, amphibians and vascular plants.

7.1.  Completeness – Elements, Element Occurrences, and Fields

The ultimate goal is to reach 100% completeness for all of the highest priority Element and Element Occurrence records and fields where data are available and/or applicable.

Until this degree of completeness is achieved, the intermediate goal is to increase the completeness of these priority records and fields by 15% per year.

Data completeness will be measured using several interrelated approaches:

· An initial assessment of major data gaps will be conducted by NatureServe using database queries to create reports with the number and percent of fields in different Element and Element Occurrence subsets that have data in the field (i.e. are not null). For example: X percent of the Elements in record subset 4 have data in the Tier 1 field Global Threat Comments (g_threat_com) that is not “null”. When the fields to track the edition of EO Specifications and EO Rank Specifications are implemented, they will be analyzed to measure progress towards meeting the updated specifications.  

These quantitative analytical reports will provide a useful overview of the state of the network’s data, and will indicate the highest priorities for data development needs across the network and within individual programs. 

These quantitative assessments cannot, however, adequately address the quality or accuracy of the data in the fields, nor do they address completeness for the many fields that are designated “where applicable”.

· For selected fields, the reports generated from database queries will need to be combined with expert qualitative assessments of data values. This data review will help to identify data that has passed the initial completeness analyses because the field is “not null”, but is populated with incorrect information.

· Some fields will require more time-consuming research to verify that all of the “where applicable” information has been correctly captured in the databases. For example, verifying that all Elements that should have a national or subnational protection status value actually do have one, or that all Elements that are taxonomic nonstandards have explanatory information in the Classification / Taxonomy Comments (g_classification_com) field. 

7.2. Completeness – Taxonomy

Since current and consistent taxonomic standards are the foundation for all other data, evaluations of the degree to which we have met the Benchmark Data Content Standards will include periodic qualitative or quantitative assessment by major group (e.g., family for plants; order or class for animals) of how compliant our standard taxonomy is related to the current scientific consensus for that group (for animals), the most recent Kartesz list (for vascular plants), or stated standard references (for other groups). For animals where there may be no consensus list, or where such a list may be infrequently updated, NatureServe’s Zoology Department assesses the taxonomic currentness by keeping track of the degree to which recent journals have been reviewed for possible taxonomic changes.
7.3.  Mapping Accuracy

“Priority 1” Element Occurrences (National Protected / Imperiled):

Member programs will ensure that 100% of all mappable EOs, as defined above in Section 4, have been verified as mapping to the correct county, watershed, and/or mapsheet (quadrangle) as determined by the member program’s reference layers for county, watershed, and/or mapsheet. NatureServe will provide appropriate tools and support to accomplish this requirement.
7.4.  Currentness
Conservation Rank review dates:

Global Rank (g_rank) dates, measured by assessing the Global Rank Review Date (g_rank_review_date), for the Primary Element Subset (2) should be current within the last 5 years. 

Alternative Approach: Select a random sample from the data; research the ranks and how often various ranks need to be reviewed. Identify whether or not there is a discontinuity at 5 years, after which it is much more likely that if a highly ranked element (G1-G3) is reviewed the rank will change. Based on this analysis, develop more specific standards for conservation rank quality and currentness.

National and Subnational Protection Statuses:

It is policy that USESA, COSEWIC, Canadian National General Status, Subnational Protection Status, and other national statuses as appropriate are kept up to date. For the national protection status data, NatureServe staff performs periodic quality control to ensure that status values are correct (complete, current, and accurate).  Metadata should describe data entry standards, data management standards, and procedures for completeness and currency, including how these status values differ between Botany and Zoology.

· USESA:  For taxa occurring in the United States, data will be completely accurate within two weeks of posting individual status values in the U.S. Federal Register and within four weeks of publication of any U.S. Fish and Wildlife Service Notice of Review.

· COSEWIC:  For taxa occurring in Canada, data will be completely accurate within four weeks of web publication of the annual “Canadian Species At Risk” list.

· Canadian National General Status: For taxa occurring in Canada, data will be completely accurate within eight weeks of web publication and receipt of an electronic copy of any updates to these status values. Data are entered in taxon_national.general_status_com.

· Subnational Protection Status: For taxa occurring on official state, provincial, or tribal threatened or endangered lists, data will be completely accurate within four weeks of listing publication.

7.5.  Data Processing 

For the highest priority Elements and Element Occurrences, it is recommended that all data from readily available secondary sources be processed as quickly as possible, with an emphasis when possible on the "First Tier" data fields.  Secondary sources can include museum specimens (at least those available from institutions within the jurisdiction of the member program), published and unpublished reports.

For G1 taxa and taxa that have additional legal protected status at the national level or within the member program subnation, it is recommended that all available data (including field surveys) be processed when possible into the databases and other files within six months.  

Where possible, it is recommended that data for other high priority Elements and Element Occurrences be processed within one year. 

Where these recommended timelines cannot be met, the member program should qualify their data accordingly in the metadata as part of the data quality completeness information.  Such situations may arise, for example, when numerous species (or numerous EOs of a single species) in a jurisdiction change status, or due to limitations in staffing.

8. RECONCILIATION OF EO DATA BETWEEN MEMBER PROGRAMS

Where Elements occur on or near borders between jurisdictions, it is highly likely that there are duplicate EO records representing the same occurrence being maintained by multiple member programs. In these cases, it may be necessary for two (or more) member programs to reconcile their information, allowing NatureServe to deliver aggregated datasets at regional or national scales that do not contain duplicate EOs along program borders. There are technical, administrative and financial issues to be resolved in order to reconcile data between member programs. 

For additional details, please see the Biotics Tracker Help entry “Create and Manage a Multi-jurisdictional EO”.

Proposed workflow:

1. NatureServe staff: 

Develop GIS tool to identify potential cross-border duplicate Element Occurrences; run analyses on the aggregated Element Occurrence dataset.

2. NatureServe staff: 

Use the results of these analyses to provide information to the member programs about possible cross-border duplicate EOs.  This could potentially be included in regular Data Exchange communications. 

3. Member Programs: 

Work collaboratively with neighboring programs to reconcile duplicate EOs and apply the multi-jurisdictional EO methodology to create primary and sub-EO records.

4. Member Programs: 

Provide reconciled cross-border EO data to NatureServe as part of the regular Data Exchange process.

APPENDIX 1:
BENCHMARK DATA CONTENT STANDARDS FIRST AND SECOND TIER ELEMENT AND ELEMENT OCCURRENCE FIELDS

The fields for the Benchmark Data Content Standards First and Second Tier Element and Element Occurrence fields are specified in Appendix 1, which is provided as the Excel workbook BDCS_2004_ver2.0_fields.xls. This file contains separate tables for Global, National, Subnational, and Element Occurrence fields. 

Please see the tables in:
BDCS_2004_ver2.0_fields.xls

	Data Category
	Lead Responsibility
	Spreadsheet Tab

	Element Global Fields 
	NatureServe
	"element_global"

	Element National Fields
	NatureServe, or national entity as relevant
	"element_national"

	Element Subnational Fields
	Member Programs; each member program is only responsible for records tracked by their subnation.
	"element_subnational"

	Element Occurrence Fields
	Member Programs; each member program is only responsible for records tracked by their subnation.
	“element_occurrence”


Each table includes the following information:

	Column
	Definition

	Subject Area:
	Type of data (such as: classification, identifiers, heritage status, global characterization status, locators, identifiers, description, EO rank, survey information).

	ANIMAL Element record subset:
	Elements only – Subsets defined in Table 1.

	PLANT Element record subset:
	Elements only – Subsets defined in Table 1.

	Fields 1st or 2nd Tier:
	Priority for field data development and quality control.

	Biotics 4 Table Name:
	Name of the Biotics 4 database table.

	Biotics 4 Column Name:
	Actual name of the field in the Biotics 4 data model.

	Biotics 4 Display Name:
	Field name, as displayed in the Biotics 4 software.

	BCD Field Name:
	Field name in the Biological and Conservation Database (BCD).

	Data Entry Comments:
	Data entry details, particularly where not enforced by the Biotics 4 software.

	Definition:
	Field definition, from the Biotics 4 Help documentation.

	Biotics 4 Optionality:

	Indicates whether or not the field is "nullable" in the Biotics 4 software.


REFERENCES AND RESOURCES

NOTE: Items with highlighting are under development (November 1, 2004).
A. Data Management Guidelines and Resources
· Biotics Help (can be used as a reference independent of the Biotics software): http://whiteoak.natureserve.org/hdms/Biotics-LatestRelease.shtml;

click on the link next to “Biotics 4 Help Documents”

· Animal Element Occurrence Specifications (Draft documents): ftp://ftp.natureserve.org/pub/nhp/animalspecs/outgoing/
· Plant Element Occurrence Specifications: https://transfer.natureserve.org/download/longterm/PLANT_EO_%20SPECS/
· EO and EO Rank Specifications version tracking fields:
· U.S. Endangered Species Act  (USESA) Status: Data Management Guidelines:  See Biotics Help topic “USESA Status” and related fields, and the supplementary document:  http://whiteoak.natureserve.org/HDMS/SupportDoc/USESA_data_managment_ver4.1.doc
· National and Subnational distribution fields (origin, regularity, distribution confidence, current presence / absence, population): See Biotics Help topic “Enter Distribution Data for Species Elements”

B. Standard Queries

Standard queries based on the Benchmark Data Content Standards can be found on the Biotics Support website: http://support.natureserve.org/customer/Default.htm;

click on “Knowledgebase” – “Sample SQL Queries”

· Element subsets defined in Table 1

· Element fields defined in Table 2 

· Element Occurrence subsets defined in Table 3

· “Extant Element Occurrences” as defined in Section 4.3

· Element Occurrence fields defined in Table 4 

C. Quality Control (QC) Resources

Quality Control queries can be found on the Biotics Support website: http://support.natureserve.org/customer/Default.htm;

click on “Knowledgebase” – “Sample SQL Queries”

· EO latitude / longitude QC query - selects EOs with lat / long values that are not valid according to the NatureServe standard as represented in Biotics

· EO_rank / S_rank QC query - selects EOs where SRANK equals 'SH' or 'SX' and EORANK does not equal 'H' or 'X' or is null 
· Checks for “invalid” combinations of data, such as subnational rank of S1 but the origin is exotic in that subnation.
Spatial Quality Control - accuracy of mapping based on county, mapsheet (quadrangle) and watershed reference layers; ArcView tool available on the Biotics Support website: http://whiteoak.natureserve.org/hdms/BioticsDoc/spatial_qc.zip
D. Checklist to assist in the implementation of Benchmark Data Content Standards

Under development
GLOSSARY

BCD:
Acronym for the Biological and Conservation Data system developed in 1988 by The Nature Conservancy, Arlington, Virginia, USA. Subsequently replaced by Biotics.

Biotics:
A customized information management system designed to support the natural heritage methodology used by the NatureServe network. Biotics includes four primary applications, briefly described below.  Each application provides a Windows interface and manages data stored within a common Oracle database. The successor to the previous software package, BCD, Biotics 4 was released in November 2002.
Tracker:
Provides data management capabilities for tabular data. 

Mapper:
Provides spatial data management capabilities through a custom GIS interface.  

Administrator:  Provides an interface for managing security, system options, and extensibility.

Exchanger:  Provides utilities for data import/export and bi-directional data exchange.

Biotics Help:  Help was created by NatureServe to accompany the Biotics data management system. Definitions in Biotics Help serve to define acceptable standard data values for database fields.
Data Exchange:
Reconciliation process between NatureServe and member program databases ensuring that up-to-date range-wide data is available to all local databases, and that detailed local data can be shared and aggregated across the network. NatureServe Central Databases are updated with the latest scientific information developed by the member programs at the subnational level, including updated Element Occurrence data. In return, member program databases are updated with the latest scientific information developed at the global scale by NatureServe. The data exchange and reconciliation process is a primary mechanism by which network data standards are upheld, thus helping to ensure a high level of accuracy, currency, and quality to the data. 
Data Sharing Agreement:
  A cooperative agreement between individual member programs and NatureServe, for the purpose of defining the relationship and responsibilities between the member program and NatureServe; defining the terms of use of data shared between the member program and NatureServe; and facilitating the transfer of funds and services, as available, between the member program and NatureServe on projects that promote the interests and missions of both parties.
Element:  A biodiversity unit of conservation attention and action for which a heritage Conservation Status Rank is assigned. Elements may be recognized at any taxonomic level (although typically are only recognized at the species level and below for organisms, and the Ecological System, Alliance, and Association levels for communities).  Elements may also be recognized for biodiversity units for which there is no systematic hierarchy (e.g., animal assemblages, community Complexes).  Elements may be native or exotic at a particular location and collectively represent the full array of biological and ecological diversity for the geographic area covered. Elements may serve as the targets of heritage inventory. Typically, these targets include native, regularly occurring, vulnerable species (including infraspecific taxa and populations), and exemplary ecological communities.

Element Occurrence:
An Element Occurrence (EO) is an area of land and/or water in which a species or natural community is, or was, present. An EO should have practical conservation value for the Element as evidenced by potential continued (or historical) presence and/or regular recurrence at a given location. For species Elements, the EO often corresponds with the local population, but when appropriate may be a portion of a population (e.g., long distance dispersers) or a group of nearby populations (e.g., metapopulation). For community Elements, the EO may represent a stand or patch of a natural community, or a cluster of stands or patches of a natural community. An Element Occurrence record is a data management tool that has both spatial and tabular components including a mappable feature (i.e., an Element Occurrence Representation [EO Rep]) and its supporting database attributes.

GIS:
Geographic Information System. A GIS is a computer system capable of capturing, storing, analyzing, and displaying geographically referenced information; that is, data identified according to location. Practitioners also define a GIS as including the procedures, operating personnel, and spatial data that go into the system. (definition from USGS: http://erg.usgs.gov/isb/pubs/gis_poster/)

Member Programs:  Local conservation data centers (often called natural heritage programs) located throughout Canada, Latin America, and the U.S. that are all members of NatureServe through:  1) paying dues, 2) adhering to approved data standards and methods, 3) sharing data, and 4) participating in various organizational activities and governing processes. 

Metadata:   Metadata or "data about data" describe the content, quality, condition, and other characteristics of data. NatureServe creates metadata that is in compliance with the U.S. Federal Geographic Data Committee (FGDC) Content Standard for Digital Geospatial Metadata (http://www.fgdc.gov/metadata/contstan.html), and will follow the new ISO metadata standard when it is formally adopted by FGDC.  

Multi-jurisdictional data products:  The provision and analysis by NatureServe of biological data at regional, national, and international scales to clients and partners working across jurisdictional borders. These products are developed under the terms of the Data Sharing Agreements between NatureServe and the member programs.
1 As of fall 2004, Benchmark Data Content Standards had not been developed for ecological data.  When standards for ecological data are complete, they will be added to this document as an addendum.


2 Member programs may choose, or be required, to follow alternative taxonomic treatments (for example, to be compatible with species lists used by their parent organization or other agency in their jurisdiction). Taxonomic concepts/circumscriptions that have no equivalent in the standard treatments are handled by creating nonstandard database records. Issues purely of alternative nomenclature (differing names for the same taxonomic concept), including generic placement,  are treated as synonyms in NatureServe Central Databases. 
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