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MissionMission

" To preserve the natural diversity of " To preserve the natural diversity of 
life by contributing the essential life by contributing the essential 

scientific foundation that leads to scientific foundation that leads to 
lasting conservation of Colorado's lasting conservation of Colorado's 

biological wealth."biological wealth."



§§A staff of 25 dedicated employeesA staff of 25 dedicated employees

§§Over 2 million dollar annual budget from grants and Over 2 million dollar annual budget from grants and 
contractscontracts

§§Conservation efforts that include partnering with Conservation efforts that include partnering with 
over 15 organizationsover 15 organizations

§§One of Colorado’s leaders in biodiversityOne of Colorado’s leaders in biodiversity



§§ CNHP specializes in tracking the location and CNHP specializes in tracking the location and 
status of rare and imperiled “Elements of Diversity”status of rare and imperiled “Elements of Diversity”
§§ PlantsPlants
§§ Animals (Animals (vertsverts and inverts)and inverts)
§§ Natural communitiesNatural communities



CNHP offers:CNHP offers:
§§ A dataset consisting of over 12,000 A dataset consisting of over 12,000 

element occurrence records for rare and element occurrence records for rare and 
imperiled plants, animals, and natural imperiled plants, animals, and natural 
communitiescommunities
§§ Over 1800 mapped Potential Conservation Over 1800 mapped Potential Conservation 

AreasAreas
§§ Staff with biological expertiseStaff with biological expertise
§§ OnOn--thethe--ground biological assessmentsground biological assessments
§§ Monitoring and researchMonitoring and research
§§ And more…..And more…..



NatureServe serves as the hub of the network.  With the input of heritage 
programs, they develop the data management methodology and specialized 
computer programs used by network members.  They help establish data 
standards and work to develop multi-jurisdictional datasets and products.

The Heritage Network

NatureServe



The NatureServe Network
Nationwide and Beyond

80 inventory and monitoring programs with 
800+ staff across the Western Hemisphere 

Natural Heritage Programs
§ Operate in every U.S. state, all Canadian 

provinces, and selected Latin America countries
§ Collect, analyze and distribute detailed local 

biodiversity data 
§ Conduct environmental reviews, assessments 

and planning

NatureServe Staff 
§ Provide technical and scientific support to natural 

heritage programs
§ Advance the network’s scientific standards and 

data management software
§ Develop and maintain comprehensive rangewide 

(global) data for species and ecosystems 



§§ An independent, nonAn independent, non--profit conservation organization profit conservation organization 
§§ Provides the scientific basis for effective conservation and Provides the scientific basis for effective conservation and 

natural resource management natural resource management 
§§ Coordinates and supports the network of state natural Coordinates and supports the network of state natural 

heritage programs (publicheritage programs (public--private partnership) private partnership) 
§§ Carries forward 30 years of scientific experienceCarries forward 30 years of scientific experience
§§ Collaboration and service to all sectorsCollaboration and service to all sectors——government, government, 

conservation NGOs, academia, and industry.conservation NGOs, academia, and industry.

NatureServe in Brief



Guiding 
Resource 
Decisions

Data collection and recording

Data management and quality assurance

Conservation expertise and analysis

Information access and delivery

Decision-support systems

Scientific standards and methods

Exploration 
and Discovery

Aggregation 
and Presentation

Interpretation 
and Use

NatureServe Information Value ChainNatureServe Information Value Chain



NatureServe’s databases represent “one of the most NatureServe’s databases represent “one of the most 
comprehensive information sources on rare and imperiled comprehensive information sources on rare and imperiled 
species.”species.”
-- US Fish and Wildlife Service. Federal Register publication on US Fish and Wildlife Service. Federal Register publication on 

the “Identification of Candidates for Listing”the “Identification of Candidates for Listing”

“The Fish and Wildlife Service uses the best available scientifi“The Fish and Wildlife Service uses the best available scientific c 
information to assess species for consideration for listing. Oneinformation to assess species for consideration for listing. One
chief source of information is the network of state Natural chief source of information is the network of state Natural 
Heritage Program databases, which tracks species already Heritage Program databases, which tracks species already 
imperiled and those that are declining or at risk.” imperiled and those that are declining or at risk.” 
-- Department of Interior FY2006 Budget JustificationDepartment of Interior FY2006 Budget Justification

“The Forest Service and numerous other federal agencies rely dai“The Forest Service and numerous other federal agencies rely daily ly 
on the scientific data, information management tools, and on the scientific data, information management tools, and 
conservation services provided by NatureServe and its affiliatedconservation services provided by NatureServe and its affiliated
state natural heritage programs.”state natural heritage programs.”
-- Dale Bosworth, Chief, U.S. Forest ServiceDale Bosworth, Chief, U.S. Forest Service

Reliability of NatureServe Data



CNHP Tracked ElementsCNHP Tracked Elements
§§ BLM sensitive speciesBLM sensitive species
§§ USFS sensitive speciesUSFS sensitive species
§§ USFWS listed Threatened & Endangered speciesUSFWS listed Threatened & Endangered species
§§ CDOW state legal status speciesCDOW state legal status species
§§ OthersOthers



CNHP Tracked ElementsCNHP Tracked Elements

5445442424520520Vascular PlantsVascular Plants

15181518525214661466TOTALTOTAL

2424771717ReptilesReptiles
128128128128Nonvascular PlantsNonvascular Plants
582582582582Natural CommunitiesNatural Communities
14141414MollusksMollusks
4545224343MammalsMammals

102102779595InsectsInsects
1717111616FishFish
1111CrayfishCrayfish

515110104141BirdsBirds

10101199AmphibiansAmphibians
TOTALTOTALWatchListedWatchListed**TrackedTrackedMajor GroupMajor Group

* Data are maintained in an Observation Database

(as of August 2006)



CNHP DatasetCNHP Dataset
§§ BIOTICSBIOTICS (Biodiversity Tracking and (Biodiversity Tracking and 

Conservation System)Conservation System)
§§ ArcViewArcView ((MapperMapper))–– Oracle (Tracker)Oracle (Tracker)

§§ Over Over 18,00018,000 Mapped LocationsMapped Locations for rare and for rare and 
imperiled plants, animals, and natural imperiled plants, animals, and natural 
communities communities trackedtracked by CNHPby CNHP
§§ Represented in BIOTICS as over Represented in BIOTICS as over 12,000 Element 12,000 Element 

OccurrencesOccurrences

§§ Over Over 18001800 mapped mapped Potential Conservation Potential Conservation 
AreasAreas

(as of August 2006)



Sources of Data Include:Sources of Data Include:
§§ CDOWCDOW
§§ State Parks, Natural Areas ProgramState Parks, Natural Areas Program
§§ BLMBLM
§§ USFSUSFS
§§ NPSNPS
§§ RMBORMBO
§§ Staff biologistsStaff biologists
§§ MuseumsMuseums
§§ LiteratureLiterature
§§ Etc.Etc.



Heritage MethodologyHeritage Methodology
§§ What species and ecological communities exist?What species and ecological communities exist?

§§ Which are at greatest risk of extinctionWhich are at greatest risk of extinction??
§§ Where are they foundWhere are they found??
§§ What are their biological and ecological characteristics?What are their biological and ecological characteristics?

§§ What is their viability status?What is their viability status?
§§ Where are the most important sites to Where are the most important sites to 

protectprotect??
§§ What actions are needed for the protection of those What actions are needed for the protection of those 

sites?sites?



What species and ecological What species and ecological 
communities are at risk?communities are at risk?

§§ Rank species and ecological communities Rank species and ecological communities 
according to their conservation statusaccording to their conservation status
§§ Rank reflects their extinction potential, levels of Rank reflects their extinction potential, levels of 

rarity, and threats in relation to the world and rarity, and threats in relation to the world and 
ColoradoColorado
§§World Rank:  G1World Rank:  G1--G5G5
§§ Colorado Rank:  S1Colorado Rank:  S1--S5S5

1 1 –– critically imperiledcritically imperiled
2 2 –– imperiledimperiled
3 3 –– vulnerablevulnerable
4 4 –– apparently secureapparently secure
5 5 –– demonstrably securedemonstrably secure



Birds Fish
Insects

Mammals

Plants

Communities

Critically imperiled worldwide (G1)
Colorado has 57 G1 elements
• 13 of these are federally listed

• 5 are federal candidates

• 39 not-federally listed



Critically imperiled worldwide (G1)Critically imperiled worldwide (G1)
Penstemon Penstemon debilisdebilis



7%

17%

27%22%

27%
G1
G2
G3
G4
G5

Colorado Element by Rank SummaryColorado Element by Rank Summary

TOTAL = 839

38%

34%

21%

5% 2%

S1
S2
S3
S4
S5

TOTAL = 917

13/57

2/224

1/183 2/236

4/139
28/344

8/313

1/196

0/50

(Numbers inside wedges reflect the number of
elements which are federally listed as T & E species/total)

0/14

(as of August 2006)



Vulnerable statewide (S3) Vulnerable statewide (S3) 

Boreal owlBoreal owl



Where are they found?Where are they found?
§§ Element Occurrence (EO)Element Occurrence (EO)
§§ An area of land and/or water in which a species or An area of land and/or water in which a species or 

natural community is, or was, presentnatural community is, or was, present
§§ Mapped Locations converted to Mapped Locations converted to EOsEOs through application of through application of 

Natural Heritage MethodologyNatural Heritage Methodology

§§ Element Occurrence Record (EOR)Element Occurrence Record (EOR)
§§ Contains both Contains both spatialspatial and and tabulartabular components components 

including a mapped feature and its supporting including a mapped feature and its supporting 
database attributesdatabase attributes



Where are they found?Where are they found?



Where are they found?Where are they found?



What is their viability status? What is their viability status? 
§§ Each EO is ranked for three factorsEach EO is ranked for three factors
§§ Size of populationSize of population
§§ Condition of populationCondition of population
§§ Landscape contextLandscape context

§§ Ranked from excellent (A) to poor (D)Ranked from excellent (A) to poor (D)
§§ Combined factorsCombined factors
§ Estimated viability/ecological integrity = EO Rank



Size Size 
§§ Quantitative measure of area/abundanceQuantitative measure of area/abundance
§§ Area of occupancyArea of occupancy
§§ Population abundance (species)Population abundance (species)
§§ Population density (species)Population density (species)
§§ Population fluctuation (species)Population fluctuation (species)



Condition and Landscape ContextCondition and Landscape Context
§§ Qualitative measure of biotic/Qualitative measure of biotic/abioticabiotic

factors, structures, processesfactors, structures, processes
§§ WithinWithin EO = ConditionEO = Condition
§§ SurroundingSurrounding EO = Landscape ContextEO = Landscape Context

§§ Reproduction and health (species)Reproduction and health (species)
§§ Development / maturity (communities)Development / maturity (communities)
§§ Ecological processesEcological processes
§§ Species composition and biological structureSpecies composition and biological structure
§§ AbioticAbiotic physical / chemical factorsphysical / chemical factors



Basic EO Ranks Basic EO Ranks 

ExtirpatedExtirpatedXX
Failed to FindFailed to FindFF
HistoricalHistoricalHH
ExtantExtantEE
PoorPoorDD
FairFairCC
GoodGoodBB
ExcellentExcellentAA
DescriptionDescriptionEO RankEO Rank





What are the most important What are the most important 
sites to protect?sites to protect?

§§ Potential Conservation Areas (Potential Conservation Areas (PCAsPCAs))
§§ Best estimate of the primary area supporting the longBest estimate of the primary area supporting the long--

term survival of targeted species or natural term survival of targeted species or natural 
communitiescommunities



PCA Ranks PCA Ranks 
§§ Biodiversity RankBiodiversity Rank
§§ Prioritized on a scale of 1Prioritized on a scale of 1--55
§§ Based upon a combinationBased upon a combination of species conservation of species conservation 

status ranks and the element occurrence ranksstatus ranks and the element occurrence ranks
§§ B1= Outstanding Global Significance  (Irreplaceable)B1= Outstanding Global Significance  (Irreplaceable)

§§ if this site is lost there is a high probability that at least oif this site is lost there is a high probability that at least one species or ne species or 
community will go extinctcommunity will go extinct

§§ B5 = General or Local SignificanceB5 = General or Local Significance
§§ many areas provide suitable habitatmany areas provide suitable habitat

§§ Protection and Management Urgency RanksProtection and Management Urgency Ranks
§§ P/M 1 = Very high urgencyP/M 1 = Very high urgency

§§ action(saction(s) are required within one year or stresses may reduce viability ) are required within one year or stresses may reduce viability and/or and/or 
irretrievably degrade the irretrievably degrade the element(selement(s) within the PCA) within the PCA

§§ P/M 5 = NoneP/M 5 = None



Colorado’s Potential Conservation AreasColorado’s Potential Conservation Areas
39 B1 Sites



CNHP resources can help CNHP resources can help 
planners with: planners with: 

§§ Open space acquisitionOpen space acquisition
§§ Placement of development projectsPlacement of development projects
§§ Research projectsResearch projects
§§ Conservation planningConservation planning
§§ Conservation easementsConservation easements
§§ Land tradesLand trades

And more….  And more….  www.cnhp.colostate.eduwww.cnhp.colostate.edu

http://www.cnhp.colostate.edu
http://www.cnhp.colostate.edu


CNHP provides biological CNHP provides biological 
conservation information to plannersconservation information to planners
§§ Level of detail variesLevel of detail varies
§§ Recommendations have no legal statusRecommendations have no legal status
§§ Confidentiality assured for sensitive land Confidentiality assured for sensitive land 

ownership or biological dataownership or biological data
§§ CNHP is a nonCNHP is a non--political political 

scientific advisory programscientific advisory program



CNHP Data ER Requests CNHP Data ER Requests -- 20052005

4% 5% 5%

62%

3%1%
8%

6% 6%

Academic Institution

City/Municipal/County Government

Federal Agency

For-profit Consultant

Heritage Netowrk Affiliate

Land Trust

Non-Profit Organization

Other

State Agency

TOTAL = 154



Data Sensitivity & ConfidentialityData Sensitivity & Confidentiality
§§ EOsEOs
§§ Species SensitiveSpecies Sensitive
§§ USFWS Federal legal statusUSFWS Federal legal status
§§ Sensitive species for USFS and BLMSensitive species for USFS and BLM
§§ CDOW state legal statusCDOW state legal status
§§ CNHP sensitive CNHP sensitive –– frequently due to collection or disturbance frequently due to collection or disturbance 

pressurepressure

§§ Landowner SensitiveLandowner Sensitive
§§ Sensitive due to land statusSensitive due to land status

§§ PCAsPCAs
§§ Considered sensitive if contain sensitive Considered sensitive if contain sensitive EO(sEO(s) and are ) and are 

less than one square mile in arealess than one square mile in area



Data Protection MeasuresData Protection Measures
§§ Standardized polices regarding the Standardized polices regarding the 

release of sensitive EO and PCA datarelease of sensitive EO and PCA data
§§ Data AgreementsData Agreements
§§ Data Use and License AgreementsData Use and License Agreements
§§ Accompany data distribution productsAccompany data distribution products
§§ Define data confidentialityDefine data confidentiality
§§ Outline restrictions on use of data and reOutline restrictions on use of data and re--

distribution of datadistribution of data
§§ Require notification of CORA/FOIA requestsRequire notification of CORA/FOIA requests

§§ Data Sharing AgreementsData Sharing Agreements
§§ TwoTwo--way flow of dataway flow of data
§§ NatureServeNatureServe
§§ RMBO, USFS R2RMBO, USFS R2



Data Protection MeasuresData Protection Measures
§§ Levels of  EO DataLevels of  EO Data
§§ Internal Use Internal Use DataSetsDataSets
§§ Point data = Point data = centroidscentroids of of EOsEOs
§§ Level 1 = “AsLevel 1 = “As--is” EO Representationsis” EO Representations
§§ EOsEOs provided as carried in BIOTICSprovided as carried in BIOTICS
§§ EO polygons incorporate EO polygons incorporate locationallocational uncertainty and uncertainty and 

estimated representation accuracyestimated representation accuracy
§§ NCAsNCAs, , PCAsPCAs
§§ For client managed landsFor client managed lands

§§ Level 2 = Generalized EO RepresentationsLevel 2 = Generalized EO Representations
§§ EOsEOs are generalized to 1 square mile for nonare generalized to 1 square mile for non--sensitive sensitive 

species and 4 sq. miles for sensitive speciesspecies and 4 sq. miles for sensitive species
§§ NCAsNCAs, non, non--senstivesenstive PCAsPCAs
§§ For nonFor non--client managed landsclient managed lands



Data Protection MeasuresData Protection Measures
§§ Levels of  EO DataLevels of  EO Data
§§ External Display DatasetsExternal Display Datasets
§§ Level 3 = Generalized EO RepresentationsLevel 3 = Generalized EO Representations
§§ Buffered to 1 square mile for nonBuffered to 1 square mile for non--sensitive species and 9 sensitive species and 9 

sq. miles for sensitive speciessq. miles for sensitive species
§§ statewidestatewide

§§ Public DatasetsPublic Datasets
§§ Level 4 = Level 4 = NCAsNCAs, , nonsnons--sensitive sensitive PCAsPCAs, and EO data , and EO data 

generalized to USGSgeneralized to USGS
§§ Available on CNHP websiteAvailable on CNHP website
§§ StatewideStatewide



Generalizing EO DataGeneralizing EO Data

True EO Location
(Acer negundo/Prunus virginiana)

=>

Generalized EO Location



CNHP Data ProductsCNHP Data Products
§§ ArcGISArcGIS Hyperlink ProjectHyperlink Project
§§ Spatial DataSpatial Data
§§ EOsEOs
§§ Level 1 Level 1 –– Internal Use, “asInternal Use, “as--is”is”
§§ Level 2 Level 2 –– Internal Use, generalizedInternal Use, generalized
§§ Restricted distributionRestricted distribution

§§ PCAsPCAs
§§ NCAsNCAs
§§ ObservationsObservations

§§ Hyperlinked Attribute ReportsHyperlinked Attribute Reports
§§ EOsEOs, , PCAsPCAs, , NCAsNCAs

§§ Level 3 Spatial Data (External Display)Level 3 Spatial Data (External Display)
§§ EOsEOs, , PCAsPCAs, , NCAsNCAs



CNHP Data ProductsCNHP Data Products
§§ Supporting DocumentsSupporting Documents
§§ Guide to Interpreting CNHP DataGuide to Interpreting CNHP Data
§§ CNHP Hyperlink User GuideCNHP Hyperlink User Guide
§§ Guide to EO, PCA, NCA Report Data DictionariesGuide to EO, PCA, NCA Report Data Dictionaries
§§ CNHP Methodology for Generalizing Element CNHP Methodology for Generalizing Element 

Occurrence DataOccurrence Data
§§ CNHP Element Occurrence Field Forms and associated CNHP Element Occurrence Field Forms and associated 

data dictionariesdata dictionaries
§§ CNHP Tracking ListCNHP Tracking List



Summary of 2005 ProjectsSummary of 2005 Projects
§§ InventoryInventory
§§ Monitoring and ResearchMonitoring and Research
§§ Conservation PlanningConservation Planning
§§ Vegetation ClassificationVegetation Classification
§§ Restoration and Weed MappingRestoration and Weed Mapping
§§ Heritage MethodologyHeritage Methodology
§§ Biological Database Development and Biological Database Development and 

ManagementManagement
§§ Environmental ReviewEnvironmental Review
§§ Data ExchangeData Exchange



2005 Inventory Projects2005 Inventory Projects



2005 Monitoring and Research Projects2005 Monitoring and Research Projects



2005 Conservation Planning Projects2005 Conservation Planning Projects



Other 2005 ProjectsOther 2005 Projects
§§ Vegetation Classification; Heritage MethodologyVegetation Classification; Heritage Methodology
§§ Restoration and Weed MappingRestoration and Weed Mapping
§§ Element Distribution ModelingElement Distribution Modeling



Primary Primary FundersFunders of 2005 Projectsof 2005 Projects



CDOT ProjectsCDOT Projects
§§ Assessing Transportation Effects on Biodiversity in Assessing Transportation Effects on Biodiversity in 

the Southern Rocky Mountainsthe Southern Rocky Mountains (1999 (1999 -- Grunau, Armstrong)Grunau, Armstrong)

§§ Noxious Weed MappingNoxious Weed Mapping (2000(2000--2004 2004 -- Spackman, Burkhart, Spackman, Burkhart, 
Johnson, Handwerk, Bell, Grunau)Johnson, Handwerk, Bell, Grunau)

§§ ShortgrassShortgrass Prairie InitiativePrairie Initiative (2003 (2003 -- Grunau, Rondeau, Lavender)Grunau, Rondeau, Lavender)

§§ Statewide DatasetStatewide Dataset (2003 (2003 -- CNHP)CNHP)

§§ Conservation Easement MonitoringConservation Easement Monitoring (2005 (2005 -- Handwerk, Doyle, Handwerk, Doyle, 
Rondeau)Rondeau)



Questions, Concerns, CommentsQuestions, Concerns, Comments
§§ We want to hear from you!We want to hear from you!

§§ Our database and other services are only Our database and other services are only 
effective if they are useful to you!effective if they are useful to you!

CDOT
Noxious Weed / 

Rare Plant 
Identification 

Training
May 2001



Contact InformationContact Information

Melissa A. Landon
Conservation Data Services Team Leader

Colorado Natural Heritage Program
254 General Services Building

Colorado State University
Fort Collins, CO 80523

970-491-0814
mal@lamar.colostate.edu

mailto:mal@lamar.colostate.edu

