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NPS BIOLOGICAL INVENTORY DATABASE DEVELOPMENT 

INTRODUCTION 

In September, 1993, 37 government and non-government researchers and resource 
managers came to Chapel Hill, North Carolina, to discuss databases needed by the 
National Park Service to support one of the agency's most basic missions, the conservation 
of biological diversity in the National Parks. This report documents the discussions that 
took place in that workshop and describes recommendations that were formulated and 
reviewed subsequent to the workshop itself. 

This report consists of two sections: 

Part A documents the workshop held in Chapel Hill and cosponsored by the 
National Park Service and the North Carolina Botanical Carder, on September 21 
22, 1993, including attendees, topics, discussion summaries, and follow-up materials 
such as letters and database descriptions. 

Part B presents an outline of a database system for biological inventory data. This 
outline is based on the workshop discussions, but includes additional ideas and 
information developed after the workshop itself. Part B is divided into two 
sections: (1) an overview of recommended databases for information on biological 
taxa and (2) an overview of biological diversity database needs that are not based 
on biological taxa. Both sections discuss implementation of the recommendations. 

There was a general consensus and considerable enthusiasm at the workshop for the 
development of databases to support the conservation of biological diversity in the 
National Parks. It was strongly felt that this was a feasible program that could be 
accomplished, particularly with leadership from the National Biological Survey for the 
development of data needed by a wide variety of users at the national level (e.g., basic 
nomenclature and synonymy, national endangerment status, and distribution by state, 
county, and landform) and for the exploration of issues such as the ecosystem/community 
and genetic levels of biological diversity. The next steps recommended were: (1) detailed 
database design, including documentation of that design, and (2) establishment of standing 
committees to guide database implementation, database maintenance, and the flow of 
information between the various organizational levels of the National Park Service and the 
National Biological Survey. 

2 



NPS BIOLOGICAL INVENTORY DATABASE DEVELOPMENT 

PART A 

THE CHAPEL HILL WORKSHOP: 
BIOLOGICAL INVENTORY DATABASE DEVELOPMENT 

A six person planning committee (Appendix 1) met in Chapel Hill in May, 1993, and 
under the leadership of Sue Glenn, then on work assignment from the Oklahoma Natural 
Heritage Program to the Washington Office of the National Park Service, developed the 
agenda and list of invitees to the September workshop. A report of the planning meeting 
is included as Appendix 1. As formulated during those discussions and distributed with 
the agenda, the goal of the workshop was: 

to make recommendations for a biological inventory data system to be used by the 
National Park Service that is compatible with other Department of the Interior systems. 

Background 

Many federal, state, and non-governmental agencies are investing in inventory and 
monitoring of biological diversity. There would be substantial benefit from standardizing 
a core set of databases that not only derive from this effort but also support continued 
work to improve our understanding of the distribution of biological diversity. 
Standardization and centralization of some databases and services would reduce 
duplication of effort and enhance quality and communication. In addition, a standardized 
database system could serve organizations that currently lack such a system. It is impor­
tant that a standard database system be made, where possible, compatible with already 
existing databases to enhance the sharing of information in support of the overall goal of 
the survival of the nation's biodiversity. 

While a number of agencies, including the National Park Service and other Department of 
the Interior agencies, already have database systems in use or development, there has 
been no coordinated effort to design these databases in a way that would provide 
maximum benefit and minimum duplication of effort. Within the National Park Service, 
NPFlora and NPFauna have been produced and made accessible, but there is no overall 
structure that links these databases with field information nor an institutionalized 
framework for continued updates to these databases. There are other databases within 
the National Park Service, such as the catalog of museum specimens being produced under 
the Automated National Catalog System (ANCS) and other observation-based records in 
Park files, that are not integrated with NPFlora and NPFauna. Further, it is uncertain 
whether the existing databases adequately meet the needs of the National Park Service at 
the National, Regional, and Park levels. 

The recent formulation of the National Biological Survey (NBS) within Department of the 
Interior represents an opportunity to address the question of whether there are 
Departmentwide needs that might be best handled through that new agency. There is a 
clear need to examine the requirements of the National Park Service for biological 
diversity data and to design an integrated system of databases that allows the efficient flow 
of information among programs and across the organizational levels of the agency. 

Typical challenges that would be addressed by a more structured approach to.biological 
diversity data include the following: 

Park-level challenges. Taxonomic names on Park museum specimens and in park 
publications and checklists are often out of date and do not take into consideration 
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the latest findings of the scientific community. Federal endangered species lists, by 
contrast, do follow more recent taxonomic opinion and take into account nation­
wide distribution, not just local distribution. Scientists and resource managers in 
inuiviuutii paiis.i nuvc ucen unawaic ui inc pi^^^m-c; 01 euuungcicu species m men 
Parks due to simply nomenclatural problems. Also, status on federal endangered 
species list changes through time. Workers in the Parks may be unaware that the 
particular species they are managing occur on lands adjacent the Park and may miss 
opportunities for collaborative work with other land managing agencies. Scientists 
and resource managers in Parks may be unable to evaluate the completeness and 
accuracy of their organism checklists and may, therefore, be unable to prioritize 
future work to meet information needs. Many issues are common to all Parks: 
design and quality control for databases, systems for information flow among 
organizational levels, and confidentiality of species location records to prevent 
exploitation of economically valuable species. 

Challenges at .the level of the Regional Office. Many Parks lack a science or 
resource management staff and so the kinds of problems described above. Further, 
Regions find it hard to recognize common problems across Parks and thus miss 
opportunities to coordinate work across units. The Regions also share with the 
National Office the inability to fully gauge the performance of Parks in the 
conservation of biological diversity. 

Challenges at tjje level of the National Office. Without some flow of information 
to the National Office, it is difficult for the Service to assess its own performance, to 
report to Congress and the nation, and to prioritize its work and request the 
resources to adequately carry out its responsibilities. The Service also needs to be 
able to devise strategies for nation-wide issues (e.g., air quality effects in Parks), to 
set priorities for future research and for the acquisition of new lands, and to 
participate with other federal, state, and local groups in an overall strategy to 
conserve the nation's biological diversity. There have been cases when outside 
groups or individuals have questioned the National Park Service's programs and the 
Service lacked an adequate information base for a response. The National Park 
Service should be able to write an annual report on the status of biological diversity 
in the Parks, including the assessment of the adequacy of existing information and 
the outline of information needs. 

These are important problems on which individual Parks and government offices are 
already expending energy; it seems logical that this effort be made more efficient and 
more complete through a structured program. 

The Workshop 

To initiate discussion of these issues, a Biodiversity Database Working Group was formed. 
On September 21 and 22, 1993, 37 professionals from 15 agencies and organizations 
(Appendix 2) met at Chapel Hill to consider and make recommendations for an integrated 
biodiversity database which the National Park Service could adopt at all levels and 
integrate with other Department of the Interior systems. An outline of the Agenda is 
presented in Appendix 3. The first morning consisted of a welcome and introduction (by 
Sue Glenn and Peter White), an overview of the relationship of the discussions to the 
National Biological Survey (by Michael Ruggiero), and eleven presentations of existing 
data bases (see also Appendix 6 which summarizes much of the information distributed at 
the meeting). 
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The major work of the meeting took place in six topical discussion sessions held in two sets 
of three concurrent sessions (see Appendix 3 and 4 for issues listed under these topics on 
the agenda). These six discussion sessions were: 

A. Concurrent sessions on specific recommendations for biological inventory data bases 
(including recommendations on data fields): 

1. Vascular plant and vertebrate nomenclature standards 
Sue Glenn, Chair 

2. Data field standardization required to meet national and Regional needs 
Gary Waggoner, Chair 

3. Data field standardization required to meet Park level needs 
Steve Tessler, Chair 

B. Concurrent sessions on recommendations for general implementation in the National 
Park Service: 

4. Recommendations regarding roles and functions of Park, Regional, and national 
offices 
Trish Patterson, Chair 

5. Schedule and updating recommendations 
Tim Goddard, Chair 

6. Recommendations of design and linkages of system 
Linda Pettit-Waldner, Chair 

The last afternoon was devoted to a final discussion of recommendations (chaired by 
Patricia Mehlhop and Peter White) and an overview of current activities of the National 
Park Service Inventory and Monitoring Program (by Gary Williams). 

Before summarizing these discussion sessions, general observations on the workshop will 
be presented under three headings: levels of biological diversity, the National Parks and 
National Park Service in a larger context, and future directions. 

General Observations on Workshop Discussions 

Levels of Biological Diversity 

Biological diversity is defined broadly to include the variety of life and life processes at all 
levels of organization, with usual emphasis on genetic diversity, species diversity, and 
community/ecosystem diversity. The central and recurrent theme in the workshop was 
that of the taxon (species, subspecies, and variety) level. This is compatible with the title 
of the workshop, the goal statement formulated by the planning committee, and the 
general guideline on inventory and monitoring of the National Park Service (this is the 
report frequently referred to as 'NPS-75'). However, most participants felt that genetic 
diversity, community/ecosystem diversity, and ecological processes were critical and that 
the general issues discussed at the workshop could be applied to the management of data 
at those other levels of biological diversity as well. The application of workshop findings 
to other levels of biological diversity is one of the areas for which leadership from the 
National Biological Survey is recommended. 

For the taxon-oriented level of biological diversity, two basic kinds of databases were 
frequently discussed at the workshop: 
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A taxon-based database in which each record in the database is a unique taxonomic 
entity (e.g., class, order, family, genus, species, subspecies, or variety), the database 
thus comprising a checklist of a particular group of organisms for a particular 
geographic area (e.g., a park). In the terminology of The Nature Conservancy these 
are elements' of biological diversity. Taxon-based databases in their simplest 
forms are checklists but they often include other information such as status as 
exotic species or endangered species. These databases should be linked to maps, 
documentation files, and other information critical to management. 

A specimen or observation-based database in which each record in the database is 
an occurrence of a single taxon at a particular time and place. Each taxon can be 
represented by one or many occurrences. Specimen or observation-based records 
are called 'element occurrences' in the Biological Conservation Database 
developed by the Nature Conservancy. Specimen and observational records are the 
raw material for checklists and, thus, for taxon-based databases and should be 
linked to them. They also provide essential information for conservation 
management. 

Although the discussion at the workshop focused on taxon-level data, at several points in 
the discussion participants indicated that the ecosystem and community context was 
critical to management questions. They urged that future research should be associated in 
the both taxon-based and specimen-based databases with information on distribution 
among habitats, ecosystems, and communities. Genetic diversity, except in so far as it 
underlies subspecies and varietal ranks, was not discussed at the workshop. 

To the degree that communities and ecosystems can be categorized as 'types', they can 
also be defined as taxonomic 'elements' of biological diversity in a database similar to the 
'taxon-based' database described above. The occurrences of these types (including an 
indication of quality such as pristine or exemplary) can also be recorded in an 'element 
occurrence' database, an approach used by The Nature Conservancy and its cooperators. 
The National Park Service is pursuing the production of basic ecosystem type maps for its 
lands; at the time of the workshop, however, these efforts were not yet far enough 
advanced for thorough discussion. The sense of the meeting was that the National 
Biological Survey and national office of the National Park Service could play an important 
role in developing a standardized approach to the definition and mapping of ecosystem 
types and the capturing of data on ecosystem type, quality, and occurrence. The Gap 
Analysis Project, begun by the US Fish and Wildlife Service and now part of the National 
Biological Survey, is also addressing the protection of biodiversity at the community or 
ecosystem level. The goal of devising a system for inventory data and conservation 
planning at the community/ecosystem level needs to be pursued and completed. This is a 
Department-wide (indeed, government-wide) need, suggesting that leadership ought to 
reside in the National Biological Survey. 

The National Park Service issued the Natural Resources Inventory and Monitoring 
Guideline (NPS-75) in 1992. The taxon-level objective of the workshop means that only 
part of this document (Appendix A~Species Information) was directly addressed and only 
in the context of inventory. Similarly, the focus of this report, like that of the workshop, is 
on the taxon-level. Further, the focus, as the goal statement for the workshop suggested, is 
on inventory rather than monitoring databases. Certainly, monitoring databases should be 
linked to the biological diversity databases discussed at the workshop (the Biological 
Conservation Database of The Nature Conservancy provides one model of Low to do this), 
but there was not detailed discussion of this linkage at the meeting. Databases for 
monitoring data were the subject of the one of the letters received after the workshop was 
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held (Appendix 5), but are not a focus of this report. We feel that the National Biological 
Survey, because of its focus on biodiversity trends for the nation, should be charged with 
recommending standard procedures for monitoring data. 

The National Parks and National Park Service in a Larger Context 

Obviously, the National Parks were the focus of the discussion and the central question in 
that context was: what databases will assist the National Park Service in the conservation 
of the biological diversity entrusted to the agency? Can we use such databases to help us 
assess, for example, on an annual basis, the performance of the National Park system in 
the protection of biological diversity? 

However, it was also clear from discussions at the workshop that the National Park Service 
needs to look beyond its own boundaries-beyond the boundaries of individual Parks and 
beyond the boundaries of the agency. The survival of some of the biological diversity of 
individual Parks depends on habitat and landuse in surrounding areas. Some of the 
critically endangered species of Parks also occur in surrounding areas and an interagency 
cooperative effort will be required for the recovery of these species. Finally, an anaivsis of 
the biological diversity of the Parks in relation to regional and national biological diversity 
will help us identify species and ecosystems that are not yet adequately protected. 

As a result, the national nomenclatural database that is described below was intended to 
include taxa for the entire nation (preferably for all of North America)-not just those 
reported from Parks. Such a database would be widely useful within the Federal, State, 
and conservation communities. It would seem logical that the National Biological Survey 
take the lead in the development of such a database, although that agency could contract 
with other agencies or parties for the actual development and maintenance of the data. 

Many federal, state, and non-governmental institutions are addressing issues in the 
conservation of biological diversity. Some of the data described at the workshop has been 
or is under development by other agencies. National databases were envisioned that 
would be of generally usefulness in the Department of the Interior and throughout the 
federal government. The formation of the National Biological Survey suggests the 
potential for the centralized leadership that could establish Departmentwide and 
nationwide programs. Thus, some of the efforts described here should not be considered 
to be the sole responsibility of the National Park Service. Indeed, the National Park 
Service must participate, presumably under the leadership of NBS, in interagency task 
groups to develop coherent national databases on biological diversity. 

Workshop Findings and Future Directions 

The sense of the workshop was that the development and maintenance of biological 
diversity databases for the National Parks would require permanent organizational 
structures and work assignments, and the appointment of task groups to guide the process. 
These task groups would be standing committees, rather than ad hoc groups such as the 
group that attended the workshop, and would be narrowly focused on individual 
disciplines (e.g., vascular plants, non-vascular plants, fungi, vertebrates, selected 
invertebrates) and program areas (e.g., data management, communication protocols), in 
contrast, to the workshop which included a wide spectrum of disciplines and interests. 
These task groups would address with more detail and with more investment of time many 
of the questions and issues posed at the workshop. At the time of the workshop there was 
considerable uncertainty as to the role of the new National Biological Survey in helping to 
lead and organize this effort, but as the role of this organization becomes clear, it is hoped 
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that the standing committees can be appointed and continue the development of databases 
discussed at the workshop. 

This report recommends a leadership role for NBS in three areas: 

(1) The development and maintenance of basic, national-scale, taxonomic data 
that is required by a wide variety of users. This includes nomenclature, synonymy, 
endangerment status, exotic status, and other fields (see elsewhere in this 
report). There has been and would continue to be a tremendous duplication of 
effort within the federal government, state governments, and conservation agencies 
(including the National Park Service) unless NBS takes a strong role in this 
area (NBS could, however, contract with other parties for the actual development 
and maintenance of these data, but would serve as a reference point for agencies 
seeking to use the data). 

(2) The development of data standards and protocols for kinds of information 
for which there is no national taxonomic scheme: protocols for inventory 
data for ecosystem/community and genetic diversity; and databases for monitoring 
data, whether physical or biological. 

(3) Research and development for additional databases related to biological 
diversity. Many database designs have been developed or implemented for data 
from museum specimens. A consistent national model for this kind of data should 
be developed. This need transcends taxonomic groups and agencies. 

It is critical that the role of NBS be resolved. After this is determined, other report 
recommendations can be implemented. 

This report recommends National Park Service leadership in the following areas (NPS 
could, of course, contract with NBS for leadership for the initial steps in some of these 
areas): 

(1) Final design and documentation of databases, including quality control and 
assurance procedures. Three types of databases are recommended: a Prrk-level 
taxon-oriented database; a Park-level specimen or observation-based database; and 
a Regional/National Office level taxon by park database. Part B of this report 
gives more detail on these databases. 

(2) Establishment of standing committees, work assignments, reporting 
assignments, and pathways for information flow for implementing the databases. 
One of the original recommendations that is made here is that the National and 
Regional database be a subset and linked to the Park level databases. 

To implement the databases, a minimum set of standing committees or task groups is 
required (the minimum set for taxonomic groups follows the guidelines in NPS-75, but the 
National Biological Survey will presumably have interest in Protists and Monerans, as 
well): 

National Biological Survey task groups 
Taxonomic databases 

Vascular plants 
Non-vascular plants 
Fungi 
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Vertebrates 
Invertebrates 

Community/Ecosystem classification 
Cross-discipline task, groups 

Data management, including information access and flow 
Specimen- and observation-based records 
Monitoring data 
Assessment of genetic diversity 

National Park Service task groups 
Task groups to finalize and guide databases by organizational level 

National-Regional databases 
Park-Regional databases 

Task groups to address cross-level needs 
Data management, including information access and flow 
Database training 
Interface with the Automated National Catalog System 

The recommendations are discussed with more detail in Section B of this report. 

Workshop Sessions 

In the remainder of Part A we review the reports from the six concurrent sessions, 
including additional points made in the summary sessions. Session leaders contributed 
summary outlines of the discussions in their sessions; some editing was done to improve 
the organization and comprehension of these summaries. 

Appendix 5 presents several items of correspondence received from participants after the 
conclusion of the meeting. Appendix 6 presents a synopsis of databases presented 
formally and informally during the workshop. 

Workshop Accomplishments 

In terms of the workshop objectives, Sessions 1 to 3 were clearly successful. A full and 
thorough discussion took place on nomenclatural standards (Session 1), and data fields for 
the Park and Regional/National Levels (Sessions 2 and 3). These three discussions 
contributed the heart of the material presented above and the suggested database fields 
given in Section B of this report. 

For taxon-based data, there was a general consensus that the National Office of NPS could 
lead the effort to describe database structures and then have these reviewed at the 
Regional and Park-levels, thus providing the opportunity for additional input (there was 
concern that not many individual Parks were represented at the meeting). There was a 
consensus that there be a requirement for certain generic elements in the databases, but 
that individual Parks should have the ability to add additional fields for information they 
track (e.g., key cultural uses of biological diversity). The National Office could then 
provide leadership for the final design, documentation, and training for the databases 
issued to all offices. 

As described elsewhere in this report, the work we outline for NPS will be greatly aided if 
the National Biological Survey provides leadership for basic taxon-based databases. 
Before NPS can make progress on specimen and observation-based data and on the 
linkage between biodiversity data and the Automated National Catalog System (ANCS), it 


