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Statement of the problem

Steep declines in aquatic biodiversity

◦ Need for Conservation Science at 
broad scales while accounting for 
species and human needs

◦ Systematic Conservation 
Planning



Systematic Conservation Planning

Knight et al. 2008 “Knowing But Not Doing: Selecting Priority Conservation Areas and the Research–Implementation Gap”



Systematic Conservation Planning

Knight et al. 2008 “Knowing But Not Doing: Selecting Priority Conservation Areas and the Research–Implementation Gap”

Assessment → Planning → Action



Gaps in conservation*

PLANNING GAP

Where to effectively/efficiently 
implement action considering:

• Multi-species landscape

• Inter/intra-jurisdictional decision making

• Fragmentation/connectivity & habitat 
condition

IMPLEMENTATION GAP

 Knowing-Doing Gap: With 
ISSUES, how do we ACT?

• Mechanisms?

• Partners?

• How to facilitate?

Knight et al. 2008 “Knowing But Not Doing: Selecting Priority Conservation Areas and the Research–Implementation Gap”



Primary Datasets
Fish data & models: 

● Cohen, Adam E., Ben J. Labay, Dean A. Hendrickson, Melissa Casarez, and Sahotra Sarkar. 2013. Final Report: Data 
provision and projected impact of climate change on fish biodiversity within the Desert LCC. Submitted to United 
States Department of the Interior, Bureau of Reclamation, Desert Landscape Conservation Cooperative; 
Agreement Number: R11AP81527. Austin, Texas: University of Texas at Austin, November 30, 2013. 
http://hdl.handle.net/2152/22475

● Hendrickson, Dean A., and Adam E. Cohen. 2015. “Fishes of Texas Project Database (Version 2.0)” 
doi:10.17603/C3WC70. http://www.fishesoftexas.org

Landscape data:
● Arthur R. Cooper and Dana M. Infante. 2017 Dam metrics representing stream fragmentation and flow alteration for 

the conterminous United States linked to the NHDPLUSV1. USGS Data Release https://doi.org/10.5066/F7FN14C5
● McKay, L., Bondelid, T., Dewald, T., Johnston, J., Moore, R., and Rea, A., “NHDPlus Version 2”, 2012 

http://www.horizon-systems.com/nhdplus/
● National Fish Habitat Assessment (ADD CITATION)
● State Wildlife Action Plans (ADD REFERENCES TO TX, NM, CO PLANS)

http://hdl.handle.net/2152/22475


Assessm
ent: Rio 
Grande 
fishes 1. Spatial prioritizations 

considering species-specific 
responses to fragmentation and 
habitat condition (40 fishes) 

2. Proposed tiered management 
landscape (NFCAs) 

METHOD OUTLINE / PRODUCTS



Major 
project 
task:

Mar Apr May Jun Jul Aug Sep Nov Dec Jan Feb Mar

1             

2             

3             

4             

5             

Project Tasks:
1. Identify and facilitate partners and area experts to coordinate and approve species lists, species priority weighting, and 

assessment parameterization.
2. Species and environmental data collection and normalization. Using products from Cohen et al. 2013, this will expand to 

cover gaps in species data, and necessary environmental coverages.
3. Assessment tool build, parameterization, and testing. Multiple iterations will be performed to ensure initial parameterization 

choices and data inclusion produce intuitive results. These preliminary model runs will be passed among project personnel 
and collaborators for comment and approval.

4. Final model build.

5. Report on and Mainstream product deliverables. A final report will be provided to project partners, and necessary 
presentations and webinars will be provided to disseminate and discuss results. Partner and stakeholder feedback will be 
documented to provide a roadmap for assessment augmentation.

 
Table 1. Gantt chart of major project tasks for a 12 month period.



“Native Fish Conservation Area*” 
◦ Williams et al. 2011, Dauwalter et al. 2011

1. HABITAT: The protection and, if necessary, 
restoration of watershed-scale processes that 
create and maintain freshwater habitat complexity, 
diversity and connectivity.

2. SPECIES: The area should nurture all life stages of 
the fishes and other aquatic organisms being 
protected

3. POPULATIONS: The area should include a large 
enough watershed to provide for long-term 
persistence of native fish populations.

4. MANAGEMENT: Groups supporting the NFCA 
should have the capabilities to provide land and 
water management within the basin that is 
sustainable over time.

* A network of watersheds where 

management emphasizes 

conservation and restoration for 

long-term persistence of native 

fishes and other aquatic species 

and allows compatible uses.

* A national NFCA system would 

include a network of watersheds 

where resource management would 

emphasize conservation and 

restoration for long-term viability of 

native fish communities, while 

identifying and allowing compatible 

uses.





Zonation (Moilanen et al. 2005)
1.  Well supported & implemented

2.  Produces landscape ranking 

3.  Accounts for various ‘features’
I. fragmentation & connectivity

II. habitat condition

III. varying species conservation status

IV. ‘core area’ for all species VS ‘bang-for-buck’ 
perspective (representation VS richness)



Zonation (Moilanen et al. 2005)
Default = equal weighting of all species

Our system = expert opinion + iterations

Resulted in three ranking systems:

1.  Natureserve lowest state status (based 
on highest level of threat

2.  Natureserve global status 
(Faber-Langendoen et al. 2009)

3.  The Desert Fish Habitat Partnership 2015 
rank (DFHAP 2015)

→ Rankings had to be converted to 
Zonation Compatible Ranks (1-6)



Species 
Conservation 
Status



Species
Weights



Conservation 
Status to 
Modal 
Weight
Using NatureServe rankings

● Global ranking
● Sub-national ranking

Natureserve state and global status 

Desert Fish Habitat Partnership 2015 status



Species-specific 
responses to 
fragmentation

 WHEN is a species affected

effect radius: 
estimate of how much 
fragmentation triggers 
a response from a 
species 

Increasing fragmentation



Extent of fragmentation
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Species-specific 
responses to 
fragmentation

 HOW is a species affected

effect curve:
estimate of how a 
species response to 
increasing 
fragmentation

e.g., a pelagic 
broadcast spawner

e.g., a crevice spawner



Condition 
Variable

Stream Length 
between 
impoundment

- Anthropogenic 
Barrier Dataset 
(NHDplus)



PRODUCTS
i. Spatial prioritizations 

considering 
species-specific 
responses to 
fragmentation and 
habitat condition

ii. Proposed tiered 
management 
landscape 

Biological 
Records

Environmental
Data

Species
Model (SDMs)

Species 
probability grids

Species 
probability grids

Species 
probability gridsSpecies 
probability grids

Ecological
Guilds

Stream
condition

Connectivity
Constraints Zonation

Species
Conservation

Status

Primary
Prioritization

Species 
Management 

Areas

i. Rio Grande
Prioritization

ii. NFCAs



Total Prioritization Areas:

State NFCA:     64,335 sq. Km

         634 HUC 12s

Global NFCAs:  72,929 sq. K

         739 HUC 12s

DFHP NFCAs:   59,690 sq. Km,    
         606 HUC 12s

RESULTS



Landscape 
Prioritization:
Natureserve
State



Landscape 
Prioritization:
Natureserve
Global



Landscape 
Prioritization:
Desert Fish
Habitat Parnetship



Species 
Management 
Areas 
(NFCAs):
Natureserve
State



Species 
Management 
Areas 
(NFCAs):
Natureserve
Global



Species 
Management 
Areas 
(NFCAs):
Desert Fish Habitat 
Partnership



Overlapping 
Portions of 
State, Global 
and DFHP 
NFCAs



The Desert 
Fish Habitat 
Partnership:
Active project sites, 
Native Fish 
Conservation Areas, 
and preliminary 
landscape rankings 
in Mexico







Gaps in conservation*

PLANNING GAP

Where to effectively/efficiently 
implement action considering:

• Multi-species landscape

• Inter/intra-jurisdictional decision making

• Fragmentation/Connectivity & Habitat 
condition

IMPLEMENTATION GAP

Knowing-Doing Gap: With 
ISSUES, how do we ACT?

• Mechanisms?

• Partners?

• How to facilitate?

*Knight et al. 2008 “Knowing But Not Doing: Selecting Priority Conservation Areas and the Research–Implementation Gap”



Network-Based Conservation Planning to Inform 
Implementation of NFCAs

Obtain expert and partner input on the framework
◦ Thematic objectives

◦ Geographic priorities



Framework for implementation of 
funding and research and action

SPATIAL FRAMEWORK (WHERE) THEMATIC FRAMEWORK (WHAT)

Protect & Maintain 
HABITAT

Restore Impacted HABITAT

Restore CONNECTIVITY

Mitigate effects of 
INVASIVE SPECIES

Organize networks of 
LANDOWNERS

Develop Conservation 
DEMONSTRATION Areas

Conduct RESEARCH to 
Fill Gaps

Conduct MONITORING to 
evaluate, adapt, & refine 
actions

Adaptive management & 
reporting



Workshops Process

 Advisory Council

 Planning Framework

 Implementation Guidelines

Project 
ideas

 Action Plan &
 Science Agenda



Workshops Process

Project idea form Reviewable spreadsheet Explore map & Website



Northern Great Plains
Workshops

Southern Great 
Plains

Workshops

Colorado
Workshops

Chihuahuan
Workshops









Nativefishconservation.org





















IMPLEMENTATION: Native Fish Conservation Areas in Texas

• Texas Parks and Wildlife Department regulatory & permitting decisions 
• Network of protected areas in Texas
• >$3.36M in selection of focal watersheds for delivery of voluntary conservation initiatives
• USDA uses framework for selection of Farm Bill land conservation programs 
• USFWS Austin Ecological Services Field Office uses to inform selection of priority areas for 

delivery of landowner incentives through the Partners for Fish and Wildlife Program 
• ~ $750,000 of TPWD’s State Wildlife Grant Funding apportionment for 2016 has been 

allocated to support implementation of priority research, monitoring and conservation 
projects within NFCAs

• ~ $500,000 of TPWD’s Aquatic Invasive Species project-based funding allocation for 
FY16-17 dedicated to riparian invasive plant management projects identified as priorities 
within NFCAs









Next Steps

Identify primary sponsors 
and stakeholders of a 
New Mexico focused 

Workshop

1

Webinar with 
stakeholders - augment 
NFCA map, and project 

submission

2

Hold workshop to 
prioritize projects and 
construct conservation 
plan & science agenda

3



Questions?


