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Wetland Reserve Program

Å Established by the National Resources Conservation Service (NRCS) 
in conjunction with the U.S. Department of Agriculture (USDA) in 
1990.

Å The goal of the Wetland Reserve Program (WRP) is to achieve the 
greatest wetland functions and values, along with optimum wildlife 
habitat, on every acre of land enrolled in the program.

Å Targets private landowners - it is estimated that 75% of the nationôs 
remaining wetlands are privately owned.

Å Recent designs incorporate micro/macrotopography to increase habitat 
diversity.

Å Note: the wetlands sampled during this study were floodplain             
wetlands that were primarily located on marginal agricultural lands. 

1.  Compare fish community structure, diversity, evenness, species 

richness, and water quality/habitat characteristics of pool and canal 

habitats found on artificially-created WRP wetlands of various ages 

to relatively undisturbed wetlands in the White River watershed, 

Arkansas.

2.  To develop recommendations for the NRCS and the U.S. Fish 

and Wildlife Service (USFWS) to assist in enhancing wetland 

restoration plans for re-establishing fish communities.

Objectives
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Experimental Design

Å Six WRP wetland tracts* and two reference wetlands.

Å Site choices were based on wetland age, available habitat types, 
proximity to each other, accessibility, and hydroperiod. 

Å Classified into three wetland age groups: 1-2 years (óyoungô), 3+ years 
(óoldô), and óreferenceô wetlands, which were considered to be 
relatively undisturbed and natural.

Å Within each age group, the same three pools and three canals were 
sampled monthly for four months (March through June 2003).

Å Due to heavy flooding in May, all sites were inaccessible.  Thus, only 
three months of data were collected and used in analyses. 
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Fish Sampling Methods

ÅTwo modified mini-fyke nets per pool/canal and one 
experimental-mesh gill net 

ÅNets set at approximately midnight and left to soak for 12 
hours

ÅCaptured fishes were identified, measured (nearest mm), 
and enumerated in the field

ÅFishes not readily identified were preserved in 10% 
buffered formalin and returned to lab for identification

Data Analyses
Å Diversity (Dô) -Simpsonôs Diversity Index (expressed as 1-D = Dô).

Å Species Richness (S) - number of species present.

Å Evenness (E) - a measure of distribution and equitability.

Å Repeated-measures ANOVA (RMA) were used to compare each of the 
statistical measures of fish community structure (S, E, and Dô).

ïPool and canal habitats were tested separately for the effects of wetland 
age, time, and the age*time interaction.

ï Young, old, and reference wetlands were tested for the effects of habitat, 
time, and the habitat*time interaction.

Å Canonical correspondence analysis (CCA) - used to examine patterns 
in fish species composition.

Significance Definitions

ÅTest results were considered significant if  P values were 

0.05 or less.

ÅTest results with P values greater than 0.05, but less than 

or equal to 0.10, were considered to have a strong effect.

ÅTest results with P values greater than 0.10, but less than 

or equal to 0.15, were considered to have a weakeffect.
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Results 

ÅGeneral results

ÅAge-effect RMA results

ÅHabitat-effect RMA results

ÅCCA results

General results
ÅA total of 8,988 fishes, representing 49 species, was 

collected over 3 months of sampling.

Å45 species were collected in pool habitats, and 39 species 
in canal habitats.

ÅThree species (common carp, gizzard shad, and black 
bullhead) comprised 70% of the total catch.

ÅThe remaining 46 species constituted the other 30%.

ÅFor several species, only one specimen was collected 
during the full 3 months of sampling, or in some cases, a 
species was collected exclusively from one site.
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in age, old sites are 3 years and older, and reference  wetlands compose the third group.

ÅMay flooding had a pronounced effect on species 
abundances and fish community measures.

Å87% of all fishes collected during this study were collected 
in June, following May flooding.

ÅOf the fishes collected in June, 70% were collected from 
young wetlands, 20% from old wetlands, and 10% from 
reference wetlands.

General Results Contôd

Pre- and post-flood fish abundance grand totals

(1 month prior and 1 month after)
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776

346

1,563

137

5,468

89

0

1000

2000

3000

4000

5000

6000

young

pre

young

post

old pre old post ref pre ref post

# 
fis

h

High 

numbers of 

juvenile 

Carp, 

Gizzard 

shad, and 

Black 

bullhead



4

0

5

10

15

20

25

30

35

40

45

Young Old Reference

Wetland age

#
 o

f 
s
p

e
c
ie

s
 c

o
ll
e

c
te

d

Total species richness for wetland age group.  Young wetlands are 1-2 years old.  Old wetlands are 3 

years and older.  Reference wetlands compose the third group

General Results Contôd

ÅYoung wetlands had the smallest mean total lengthsfor the 
three most commonly collected species (common carp, black 
bullhead, and gizzard shad) with lengths increasing with 
wetland age.

ÅIn general, abundancesof these species were greatest in 
young wetlands, with abundances decreasing with wetland age.

ÅIn general, mean total lengthsof the three most commonly 
collected piscivorous predators (shortnose gar, spotted gar, and 
bowfin) increased with increasing wetland age.

Age-Effect RMA Results

Age-Effect RMA Results
Species Richness

ÅSpecies richness in canals was not affected by wetland age, time, 

or the wetland age*time interaction.

ÅSpecies richness in pools was strongly affected by wetland age, 

with reference pools having an average of 4.7 more species than 

young pools (old wetland pools were intermediate).

ÅTime had a weak effect on species richness in pool habitats.

Age-Effect Contôd
Diversity

ÅDiversity in pools was strongly affected by time.

ÅDiversity in canal habitats was significantly affected by the 

age*time interaction.

ÅDiversity in canals declined significantly through time in 

young and old canals compared to reference canals.
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Age-Effect Contôd
Evenness

ÅEvenness was significantly affected by time in pool habitats

ÅIn canal habitats, the age*time interaction had a significant 

effect on evenness.

ÅEvenness increased through time in reference canals and 

declined through time in old and young canals.

Habitat-Effect RMA Results

Habitat -Effect RMA Results
Species Richness

ÅSpecies richness in young wetlands was strongly affected 
by time, but not habitat type.

ÅSpecies richness in old wetlands was not affected by 
habitat, time, or the habitat*time interaction.

ÅSpecies richness in reference wetlands was weakly 
affected by habitat type, with reference pools having on 
average 3.7 more species than reference canals. 

Habitat -Effect Contôd
Diversity

Å In young wetlands the habitat*time interaction had a weak effect.

Å Diversity decreased through time in young canals, most sharply in 
month four.

Å Diversity in old wetlands was weakly affected by time, with Dô in old 
pools decreasing in month four.

Å Diversity in reference wetlands was significantly affected by the 
habitat*time interaction.

Å Diversity in reference canals increased through time, while Dô declined 
through time in reference pools. 

Habitat -Effect Contôd
Evenness

ÅEvenness in young wetlands was significantly affected 

by time. In both canals and pools, evenness declined 

sharply in month four.

ÅEvenness in old wetlands also was significantly affected 

by time and showed the same trend as young wetlands.

ÅEvenness in reference wetlands was significantly 

affected by the habitat*time interaction.

ÅEvenness increased through time in reference canals, 

and decreased through time in reference pools.

What Does This All Mean?

ÅCreated wetland canal habitats are capable of supporting 
levels of richness and diversity comparable to natural 
wetland canals in a very short period of time (1-2 years). 

ÅHowever, are the structures of fish communities similar 
between created and natural wetlands?

ÅChanges in fish communities through time, and between 
habitat types, were assessed using CCA ordination éé


