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blue sucker
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Summer DO declines in 
tributaries with development
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Limits of Watershed 
Impervious Surface and 

Fisheries

Limits of Watershed 
Impervious Surface and 

Fisheries
• 5% impervious surface is associated 

with resources we like

• 10% impervious surface represents 
tipping point often associated with “bad 
things”

• By 15% impervious surface, conditions 
are poor for resources
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• 10% impervious surface represents 
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• By 15% impervious surface, conditions 
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A Vision for Fish Habitat Conservation in the US A Vision for Fish Habitat Conservation in the US 

–– Nearly 40% of North American fishes (700 taxa) listed as Nearly 40% of North American fishes (700 taxa) listed as 
imperiled.imperiled.
–– More than twoMore than two--thirds of these are federally threatened or thirds of these are federally threatened or 

endangered.endangered.
–– Habitat alteration is the principle contributing factor.Habitat alteration is the principle contributing factor.
–– Habitat is the principle motivation for the development Habitat is the principle motivation for the development 

of the National Fish Habitat Action Plan.of the National Fish Habitat Action Plan.
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 NonNon--regulatory and voluntary regulatory and voluntary 
 Science based Science based 
 Driven by grassroots partners  Driven by grassroots partners  
 Strategic InvestmentsStrategic Investments

 LocalLocal projectsprojects
 RegionalRegional strategies and prioritiesstrategies and priorities
 NationalNational attention and fundingattention and funding
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National Fish Habitat Action Plan GoalsNational Fish Habitat Action Plan Goals

(1)  Protect and maintain intact and healthy aquatic systems (1)  Protect and maintain intact and healthy aquatic systems 
(2)  Prevent further degradation of fish habitats that have been(2)  Prevent further degradation of fish habitats that have been

adversely affected adversely affected 
(3)(3) Reverse declines in the quality and quantity of aquatic Reverse declines in the quality and quantity of aquatic 

habitats to improve the overall health of fish and other aquatichabitats to improve the overall health of fish and other aquatic
organisms organisms 

(4)(4) Increase the quality and quantity of fish habitats that support Increase the quality and quantity of fish habitats that support 
a broad natural diversity of fish and other aquatic speciesa broad natural diversity of fish and other aquatic species

Result Result More Habitat = More Fish = More Angling Opportunities More Habitat = More Fish = More Angling Opportunities 
= More Dollars on the Ground for Fish Conservation= More Dollars on the Ground for Fish Conservation
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SAHP Objective 1SAHP Objective 1
Establish, improve and maintain riparian zonesEstablish, improve and maintain riparian zones
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Big Thicket National PreserveBig Thicket National Preserve
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5 mi

- 660 acres of riparian and bottomland 
hardwood habitats preserved
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Focus AreasFocus Areas::
Develop and refine tools and methodologies for evaluating water Develop and refine tools and methodologies for evaluating water 
quality in aquatic ecosystems.quality in aquatic ecosystems.
Participate in water quality standards development and review.Participate in water quality standards development and review.
Participate in water quality assessments in order to inform statParticipate in water quality assessments in order to inform state e 
and federal policy decisions.and federal policy decisions.
Assess the adverse impacts of contaminants, oil spills, pollutioAssess the adverse impacts of contaminants, oil spills, pollution n 
events and other water quality impacts on fish and wildlife events and other water quality impacts on fish and wildlife 
resources.resources.
Maintain or restore the function of aquatic, riparian and uplandMaintain or restore the function of aquatic, riparian and upland
habitats to maintain water quality.habitats to maintain water quality.

SAHP Objective 2SAHP Objective 2
Improve or maintain water qualityImprove or maintain water quality
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Coordinated Watershed ConservationCoordinated Watershed Conservation
– LocallyLocally--driven processdriven process
–– Integrated approaches to water Integrated approaches to water 
quality protection and restorationquality protection and restoration
–– 29 formal 29 formal WPPsWPPs underway in TXunderway in TX
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After completion of the training, Texas Watershed Stewards can:After completion of the training, Texas Watershed Stewards can:
•• Serve as a point of contact and information resource within theiServe as a point of contact and information resource within their r 

community for others interested in watershed conservation community for others interested in watershed conservation 
•• Implement BMPs in your home or business to improve watershed heaImplement BMPs in your home or business to improve watershed health lth 

(i.e., water quality, water quantity, habitat quality)(i.e., water quality, water quantity, habitat quality)
•• Participate with local governments and other public agencies in Participate with local governments and other public agencies in 

watershed conservation effortswatershed conservation efforts
•• Coordinate volunteer stream restoration effortsCoordinate volunteer stream restoration efforts
•• Serve on local stakeholder groups (e.g., regional water planningServe on local stakeholder groups (e.g., regional water planning groups, groups, 

watershed alliances)watershed alliances)
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SAHP Objective 3SAHP Objective 3
Improve or maintain watershed connectivityImprove or maintain watershed connectivity
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Focus AreasFocus Areas::
Coordinate and conduct studies to determine hydrologyCoordinate and conduct studies to determine hydrology--ecology ecology 
relationships. relationships. 
Determine hydrologic regimes needed to maintain ecological Determine hydrologic regimes needed to maintain ecological 
integrity.integrity.
Transition the results of hydrologic studies to guide fish and Transition the results of hydrologic studies to guide fish and 
wildlife conservation efforts and inform water policy decisions.wildlife conservation efforts and inform water policy decisions.
Provide technical guidance to support regulatory decisions.Provide technical guidance to support regulatory decisions.

SAHP Objective 4SAHP Objective 4
Establish, improve or maintain appropriate hydrologic Establish, improve or maintain appropriate hydrologic 
conditions for the support of  biota in aquatic systems conditions for the support of  biota in aquatic systems 
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Flow = 
100 cfs
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Flow = 
1,000 cfs
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Conceptual ModelConceptual Model

Base FlowsSubsistence Flows Overbank FlowsHigh Flow Pulses

Conserve biological
function

Conserve biological /
habitat diversity and

water quality 

Life history /
geomorphic processes Floodplain maintenance

•Moisture and nutrients 
to floodplain

•Riparian recruitment

•Water quality 
tolerances met

•Key habitat 
thresholds maintained

•Habitat for flow 
dependent species

•Bank storage/moisture
•Suitable temperatures /
dissolved oxygen

•Fish spawning cues
•Maintain channel
•Sediment/nutrient

transport

Sound Ecological Environment
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Development of Flow RecommendationsDevelopment of Flow Recommendations
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SAHP Objective 6SAHP Objective 6
Maintain and restore physical habitat in freshwater systemsMaintain and restore physical habitat in freshwater systems



Pecos pupfish

Pecos gambusia



Pecos pupfish



Comanche Springs pupfish

Pecos gambusia
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Creating partnerships to enhance recreational Creating partnerships to enhance recreational 
opportunities on public waterways while fostering opportunities on public waterways while fostering 
conservation of these vital aquatic resources.conservation of these vital aquatic resources.
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Phase 1 
Available Now Phase 2

Available Now

Phase 3 
September 2010

Phase 4 
September 2011

Phase 5
September 2012

Texas 
Ecological 
Systems 
Mapping 
Project
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Classify Land Cover
(e.g. cold deciduous forest)

Create  Map with Named Mapping Units
(e.g. West Gulf Coastal Plain Bottomland 

Seasonally Flooded Forest)

Provide Interpretation of Mapping Units
(booklet, summary statistics by ecoregion, etc.)

Draft Mapping Targets
(NatureServe Ecological 
Systems)

3-date TM 
Satellite Imagery 
(30m resolution)

Training data from 
air photos plus 

ground data

Environmental data (slope, 
aspect, elevation, 
solar insolation)

Land use data (NRCS 
Common Land Units)

Assign Information using soils, 
ecoregions, geology, ecological site type, 

hydrology (“modeling”) 

Design and Execute Presentation
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Field Data CollectionField Data Collection

 6000+ Field Points6000+ Field Points
 Collect species level dataCollect species level data
 Identify Land cover typeIdentify Land cover type
 Identify Ecological Identify Ecological 

Mapping SystemMapping System
 Document percent Document percent 

vegetative covervegetative cover
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Initial assessment approachInitial assessment approach

• Landscape-scale 
assessment
–Assumes landscape     

features control local 
habitat conditions

–Associates landscape 
disturbance factors with 
individual stream 
reaches

• Multi-scale effects from 
local and network 
catchments

NetworkNetwork
catchmentcatchment

HabitatHabitat

FishesFishes

LocalLocal
catchmentcatchment



Reach

Assessment framework: Assessment framework: 
Stream reach as basic spatial unitStream reach as basic spatial unit

• National Hydrography Dataset 
Plus (NHDPlus); 2.6 million 
reaches w/ catchments defined

Local 
catchment

Reach

Network 
catchmentReach



Local catchments, reaches NHD+

WWF ecoregions Agg. ecoregions Partnerships

8-digit HUsCatchments

8-digit HUs

Ecoregions StatesEDUs





Implementation of the SAHP in Texas: Conserving Fish Habitat ThrImplementation of the SAHP in Texas: Conserving Fish Habitat Through Watershed Conservationough Watershed Conservation

Timothy.Birdsong@tpwd.state.tx.usTimothy.Birdsong@tpwd.state.tx.us


