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Ecologically-Based Conservation Planning
Requires

Ecologically-defined Planning Regions and Assessment

Units

Specific conservation targets (biotic, abiotic, processes)

Understanding of the spatial distribution of targets within
Planning Regions

Establish conservation goals for the Planning Region
— Define what constitutes a conservation gap

Review existing conservation areas (Gap Analysis)
Establishing conservation priorities to fill gaps

— Relative comparison of Assessment Units based on:

 Importance, costs, threats, condition, and
opportunity




The Missouri Aquatic GAP
s, -ilot Project

GAP

."'-J'afronaf Fap Analysis Program

General Approach

Classify riverine ecosystems at multiple

Step 1 spatial scales

Step 2 SPerZ?ri]c;tnl?iological potential of each valley

Step 3 Generate public ownership statistics for each
Valley Segment

Step 4  Generate human stressor data for each AES

Step 5 Assess representation of VST's within AES'’s

Step 6 Assess representation of AES-Types within
EDU’s

Step 7 Assess representation of EDU’s within

Aquatic Subregions



Step 1: Hierarchical Classification
of Riverine Ecosystems

Level 4

Subregions
Level 5
Ecological
Drainage Units e
Aquatic Ecological
System Types
Level 7
Valley Segment
Purpose

*Provide ecological context
*Provide planning/assessment units
*Provide abiotic targets

*Assist with species modeling




Step 2: Predicting Biological
Potential of each Valley Segment
Purpose:

Predicted Specie<_

2 sumb.dbf , 1) Define biotic targets
= n,_ 2) Provide spatially explicit

Information on targets
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Step 3: Generating Ownership/Stewardship

Statistics

Purpose:
A 1) Assess representation of targets

2) Assess achievement of conservation
goals

I Status 1
W I Status 2
, _ B Status 3

' Status 4

Conservation Lands



Assessing Local Ownership
(segments flowing through conservation lands)

Headwater S

All Conservation Lands /\/ Creek GAP 1 or 2 Lands

Small River

/\/ Large River

EDU Boundary




Local vs. Upstream Riparian vs.Watershed Ownership
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Important Points
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Included Conservation Lands | Clipped out Water
from Surrounding States From Public Lands Surrounding Reservoirs




Generating Watershed and Upstream Riparian

Percent of watershed
in public lands

[ ] 0-20
Streams 1 20-40
.| cConservation Lands = gggg
B s0-100



Assessing % of Watershed in Conservation Lands

Headwater
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/\/ Creek
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Small River

Large River
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Comparing Watershed and Upstream Riparian
Ownership
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Combining Local and Watershed
Ownership Data

Headwater
o Creek

Small River
.~ Large River

[ EDU Boundary
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Step 4: Accounting For Human Stressors
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Step 4: Accounting For Human Stressors

Purpose:
1) Assess representation of targets
2) Assess achievement of conservation goals
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Variables Used In

Human Stressor Index

% Urban

% Agriculture

Density of Road/Stream crossings

Population change

Degree of fragmentation/hydrologic alteration
Density of small impoundments

Density of coal mines

Density of lead mines

Density of industrial discharges

Density of Confined Animal Feeding Operations
Number of Exotic Species




Human Stressor Index

First number reflects:
Highest magnitude of
Individual stressor

Last two numbers reflect:
Degree of cumulative impacts

- 220
- 319
- 326
- 419
- 423
- 430



So How Do We Use All of this Information

to Identify Conservation Gaps?

e Must first identify Planning/Assessment Units
— Planning: Aquatic Subregions, EDU’s, and AES’s
— Assessment: EDU’s, AES’s, and VST’s

« Then identify conservation targets
— Abiotic
o Aquatic Ecological System Types
* Valley Segment Types
— Biotic
e Endemics

» Species of Special concern

» Characteristic species
— Ecologically important species (top predators, major prey species)
— Geographically distinct populations

 Finally must define what constitutes a “Gap”



What Defines a Gap?

o Aquatic Subregion Level

il HHh
| «««w u
| ”” — All EDU’s are ecologically
U distinct enough to warrant
i conservation
“““ - {,_ - Islands in the landscape

— Until all EDU’s within a

Subregion are effectively
being conserved there will
be a conservation gap




Scientific

Acipenser fulvescens
Anadonta subarbiculata
Arcidens confragosus
Cycleptus elongatus
Cyprinella lutrensis
Fundulus zehrinus
Hiodon alosoides
Hybognathus argyritis
Hybaognathus hankinsani
Hybognathus placitus
Luxilus carnutus
Macrhybopsis gelida
Macrhybopsis hyostoma
Macrhybopsis meeki
Macrhybopsis storeriana
Motropis buchanani
Motrapis dorsalis
Motrapis topeka
CUrconectes immunis
Fimephales promelas
Flatygobio gracilis
Folyadan spathula
Fracambarus gracilis
scaphirhynchus albus

 Endemics

What Defines a Gap?

Common

lake sturgeon

flat floater

rock pocketbook
blue sucker

red shiner

plains killifish
gaoldeye

western silvery minnow
brazsy minnow
plains minnaw
cammaon shiner
sturgean chub
shoal chub
sicklefin chub
silver chub

ghost shiner
bigmouth shiner
Topeka shiner
papershell crayfish
fathead minmnow
flathead chub
paddlefish
grazsland crayfish
pallid sturgean

 Species of special concern
 Characteristic species

. EDU Level (biotic)

* Representation of all
Target Species

\
),

Number of Target Species




What Defines a Gap?

Pieces of a Puzzle Q e EDU Level (abiotic)
» Representation of all
‘ AES-Types
Distinct types:
Each one warrants
' conservation
& Redundant types:

One Individual AES warrants
conservation




What Defines a Gap?

wwwwww . AES Level

* Representation of dominant
VST’s (by stream size)
e Within a single AES

e Should address issue of
connectivity

Stream Size Classes
Headwater

N Creek

Small River

Dominant Valley Segment Types by Size Class
For Huzzah River AES



Assessing Gaps In Abiotic Targets

Individual AES’s with all
dominant VST’s represented
In conservation lands




Using More Stringent Criteria to

All dominant VST’s represented locally  Those remaining after assessment of
with > 50% of their watershed Human stressors

In public ownership



Assessing Gaps In Abiotic Targets
(EDU Level)

Percent of AES-Types
Represented in Public Land




Assessing Gaps In Biotic Targets
(EDU Level)

Number of Species

Number of Target Species Richness Plot of

Not Captured in Public Lands Target Species Not Captured
In Public Lands



Assessing Representation by Length of Stream

EDU CODE ‘ernacular scientific Gapl Sap3 Private Total Hange

25 slenderhead darter Fercina phoxocephala 2.5 0.0 26,4 0.0 B77.8 /065

25 slippershell mussel Alasmidonta wiridis 2.9 10.0 114.8 0.0 22450 23757

| 25 smallmouth bass Micropterus daolamieu 25 b.h 401 0.0 1367 .2 141E.E|
25 smallmouth buffalo Ictiobus bubalus 0.0 0.0 4.1 0.0 163.3 167 .4

25 snuftbox Epioblasma triguetra 2.5 0.0 239 0.0 557.9 f54.4

EDU CODE ‘ernacular scientific Gapl pct Gapd pot Gapd pet Gapd pct Private pet Total Range
25 slenderhead darter Percina phoxocephala 0.4 0.0 3.7 0.0 959 70k.8

25 slippershell mussel Alasmidonta vindis 0.1 0.4 443 0.0 94.b 23707

| 25 smallmouth bass Micropterus dolomieu 0.2 0.5 28 0.0 Hh.5 1415.5|
25 smallmouth buffalo |ctiobus bubalus 0.0 0.0 24 0.0 97 b 167 .4

25 snuffbax Epioblazma triguetra 0.4 0.0 4.1 0.0 955 044

AES Boundaries

Smallmouth Bass
"l (Micropterus dolomieu)

Total Range

Other Meramec EDU
Stream Segments

Gap 1 Stream Segments
Gap 2 Stream Segments
Gap 3 Stream Segments

=

2

%
LT

Ozark/Meramec EDU




Assessing Representation by the
Number of Distinct Spatial Occurrences

EDU_Code | Distinct_Occurrences| Common EDU_Code | Common | GapStat | AESPolyld

25 4 paper pondshell 25 lilliput 2 63
25 4 northermn studfizh 25 lilliput 2 b4
25 4 mattled sculpin 25 logperch 1 35
25 4 longear sunfish 25 longear sunfish 1 375
25 4 largescale stoneraller 25 longear sunfish 2 363
25 4 largemauth bass 25 longear sunfish 2 64
25 4 ellipse 25 longear sunfish 2 374

25 longnose gar 1 375

25 mapleleaf 1 375

Longear Sunfish
(Lepomis megalotis)

=mmm  AES Boundaries

I Gap 1 Distinct Occurrence

Il Gap 2 Distinct Occurrences

Ozark/Meramec EDU




So Where are the Gaps? Everywhere!!

None of the Aquatic Subregions are adequately
represented
e Likely never will be

None of the EDU’s are adequately represented
based on abiotic targets

Only one EDU is adequately represented based
on biotic targets

Only a handful of individual AES’s and
AES-Types are represented based on the
least restrictive criteria (i.e., local ownership)




Assessing Gaps Is “Easy”
Setting Priorities iIs Difficult

Percent AES-Types
Conserved

397 381

Average Human Stressor Index



Different Taxa

Provide Different Results
(Ranks based on Endemism)

Crayfish Mussels Fish

All 3 Taxa Combined



*********** .“Comprehensive”Blodiversity 4
M—f Conservation Plan

UUUUUUUU

* |dentify conservation gaps
for each EDU

e Develop priorities for AES-Types and
VST’s not represented

AES-Types
B Not Adequately
Represented




Addressing the Critical Questions
Importance wfﬂ:/\
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¢ Ability
Targets Species
not captured

Valley Segment Types
Not captured

% Watershed
in public land

Human Stressor Index



Final Portfolio of Target Valley Segments
Ranked by Various Factors

Priority
— Highest

Lowest

For every EDU



| essons L earned and Recommendations

Assessing conservation gaps In riverine ecosystems is not a
straightforward task
Must consider watershed and upstream riparian ownership

Must also consider human stressors since many
“represented” targets exist in relatively degraded state

Missouri Is full of gaps

In many places, like Missourl, protected areas alone will not
protect freshwater biodiversity

|dentifying gaps is easy, the difficult part Is establishing
priorities to fill gaps
— Must assess importance, costs, condition, threats, and opportunities

— Must develop decision support systems and systematic
conservation planning algorithms suited to riverine ecosystems



N'ational Gap Analysis Program
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