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Wisconsin — Upper Mississippi Basin

-
—

Large River IBI sampling




History of Large River Fish Assemblage
Assessment

- Since Late 1960s — improved electrofishing equipment &
technology (pulsed DC, sophisticated electronics).

- Early 1970s: — Gammon’s work on the Wabash River,
Indiana; resulted in development of single-gear approach
(shoreline electrofishing based on distance).

- 1980s/1990s — Ohio EPA initiated statewide use of
electrofishing to survey fish assemblages; followed by IBI
development and biological criteria adoption.

- Late 1980s — Hughes & Gammon work on the Willamette
River, Oregon; addressed challenges with depauperate fish
faunas in bioassessment and IBI development.

- 1990s — Western EMAP (Large Coldwater Rivers),
ORSANCO (Ohio R. mainstem), and Wisconsin Statewide
Large Rivers (Lyons, IBl), several others in midwest U.S.
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- Sampling along shoreline
of main channel border






Electroflshlng Geaf"l-frray
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500m of shoreline; nighttime sampling;
5000 W, 120 Hz; 1 netter (1/4” mesh); motor
in downstream direction
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Number of Species

IBl Score

Cumulative Distance Sampled (Km)

Methods Testing and
Evaluation

 Methods testing to determine
effect of effort and
effectiveness.

e Conduct repeated samplings
under controlled circum-
stances.

e Species richness increases
with distance; rate of
increase diminishes.

* IBl reaches asymptote at
shorter distance.



Species richness vs productivity
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Slide Used Courtesy of John Lyons, Wisconsin DNR



Species richness vs river size
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Large Rivers Fish Assemblage
Assessments

- Standardized & Representative Sampling - pulsed D.C.
electrofishing methods, summer — fall seasonal index period.

- Relative Abundance - numbers and weight (biomass) per unit
distance (effort).

* Data Quality Objectives - species level I.D. based on regional
ichthyology keys and AFS nomenclature.

- Key Component of Biocriteria - IBl, Mlwb, and component
metrics; support development of tiered use classes.

. Longitudinal Sampling Design - longitudinal reach-scale
Sampling and interpretation of results.

. Reach Scale Considerations - include entirety of mainstem
and all habitat types; metric development considers each.

. Experienced Biologists - regional fauna, natural history,
response signatures, impact types.



Water Quality
Management
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RELATIVE NUMBERS

TR ra— The Abundance and

RELATIVE WEIGHT (Kg)

Lo 8 o | Size of Smallmouth
. ” - Bass Corresponds to
. the IBl in Ohio
N - Streams & Rivers
" V- Foor FAR  GOOD  EXCEP. *Smallmouth bass are one of
' the most popular and wide-
B T [ spread game fish in Ohio
20 sz - and achieve their highest
. I numbers and size in
streams and rivers which
- attain WWH and EWH.
] - *As a top carnivore, small-
0 — = I - mouth bass abundance and
Voo ROR At SRR W | size decrease as overall
<18 18-27 28-37 38-47 48-60 aquatic community condition

INDEX OF BIOTIC INTEGRITY and health declines.
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Ohio River — Ohio/K)y.
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Characteristics of a good IBI:

* Relatively fast, straightforward sampling and
REWRIE

* Accurate depiction of human impacts on
ecosystem

- Low variation when no change in human
impacts

* Ability to disaggregate individual metrics and
data attributes for other uses



Ohio EPA Modified IBIs for Streams and Rivers

OHIO EPA HEADWATER WADEABLE BOATABLE
MODIFIED SITE TYPE SITE TYPE SITE TYPE

IBI METRICs (<20 SQ. Ml.) (20-300 MI.?) (200-6000 ML1.?)

1. Total Native Species X X X

2. #Darter Species X
#Darters + Sculpins ) &
%Round-bodied Suckers X*

3. #Sunfish Species X X
#Headwater Species X*
%Pioneering Species X*

4. #Sucker Species X X
#Minnow Species X*

5. #Intolerant Species X X
#Sensitive Species X*

6. %Tolerant Species X X X

7. %0Omnivores X X X

8. %lnsectivores X X X

9. %Top Carnivores X X

10. %Simple Lithophils X* X* X*

11. %DELT Anomalies X X X

12. Number of Individuals X X X

* - Substitute for original IBl metric described by Karr (1981) and Fausch et al. (1984)



~of a Fish-Based Ind

- for Wisconsin’s Large Warmwater




Large River [Bl Metrics (Part 1)

Species richness and composition metrics:
-- Number of native species (N < S)
-- Number of sucker species

Indicator species metrics:

-- Number of intolerant species

-- Number of riverine species (N < S)

-- Percent of individuals as riverine spp (N > S)
-- Percent of biomass as "round" suckers (N > S)



Large River IBl Metrics (Part 2)

Trophic function metrics:

-- Percent of biomass as insectivores (N > S)

Reproductive function metrics:
-- Percent of individuals as lithophils (N > S)

Abundans::e and condmon metrics:
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Biological Criteria: 1

» Narrative ratings or numerical values which
are based on the numbers and kinds of
aquatic organisms (1.€., assemblage) which
are found to inhabait a particular stream or
river sampling location.



Biological Criteria: 11

* Biological criteria are indexed to the
reference assemblage of aquatic organisms
within a particular geographical region (1.e.,
ecoregion) and with respect to stream and
r1ver size.



Tiered Aquatic Life Use Conceptual Model: Draft Biological Tiers

(10/22 draft)

Natural structural, functional, and taxonomic integrity is preserved.

Structure and function similar to natural community with some additional
2 taxa & biomass; no or incidental anomalies; sensitive non-native taxa may
be present; ecosystem level functions are fully maintained

Evident changes in structure due to loss of some rare native
3 taxa; shifts in relative abundance; ecosystem level functions fully
maintained through redundant attributes of the system.

Moderate changes in structure due to replacement
4 of sensitive ubiquitous taxa by more tolerant taxa;
overall balanced distribution of all expected taxa;
ecosystem functions largely maintained.

__ _ proposed CWA protection_

& propagation threshold condition shows signs of physiological

Sensitive taxa markedly diminished; 5 stress; ecosystem function shows reduced
| con_splcuously unbalanced dlstnl.)utlon c.>f complexity and redundancy; increased
major groups from that expected; organism build up or export of unused materials.

Extreme changes in structure; wholesale changes in 6 anomalies may be frequent;
taxonomic composition; extreme alterations from ecosystem functions are
normal densities; organism condition is often poor; extremely altered.

Condition of the Biotic Community
[Specific to Ecotype]

LOW — Human Disturbance Gradient —— HIGH



Ohio Biological Criteria: Adopted May 1990
(OAC 3745-1-07; Table 7-14)

Huron Erie Lake Plain (HELFP)
Use Size IBI Miwbh ICI
WWH H 28 NA 34 Erie Ontario Lake Plain (EOLP)
w 32 73 34 Use Size IBI Miwb ICI
34 WWH H 40 NA 34
22 W 38 7.9 34
B 40 . 34

/ MWH-C H 24

8.7
NA
W 24 6.2 22
5.8
6.6

22

MWH-I B 30 NA B o4 5
Eglr:?anl-:'llzarilr? / Erie-Ontario MWH-1 B 30 NA
(HELF) Lake Flain
Eastern Corn Bek Plains (ECBP) ; (EOLF)
Use Size IBI Miwb ICI {
WWH H 40 NA 36 ,
W 40 8.3 36 /
B 42 85 36 T Eastem _
MWH-C H 24 NA 22 Com Belt K Anestem
Plain egheny f
w 24 5.2 22 (ECEP) F'latAESLI I‘I" Wesfern Affegheny Flateau (WAP)
B 24 58 22 (AAF) 5 Use  Size IBI Miwb ICI
MwH-I B 30 66 NA s WWH H 44 NA 34
P W 44 84 34
I 7 e 32055 %
- ateau ] -
Interior Plateau (IF) L (P e W 24 6.2 22
Use Size IBI Miwb ICI S i B 24 58 22
WWH H 40 NA 30 ﬂﬁ,.r MWH-A H 24 NA 30
W 40 8.1 30 - W 24 55 30
B 38 87 30 B 24 55 30
MWH-C H 24 NA 22 MWH-I B 30 66 NA
W 24 6.2 22 Statewide Exceptionai Criteria
B 24 58 22 Use Size IBI Miwb ICI
MWH-l B 30 66 NA EWH H 50 NA 46

W 50 94 46
B 48 96 46



Demonstrating Changes Through Time:
Scioto River 1980 - 1994

Scioto River: Columbusto Circleville
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The Linkage From Stressor Effects
to Ecosystem Response

Habitat
Structure

/ Flow

/V Regime

NS

Stressor Water Quality Biological
Agent(s) / —*> & Toxicity Response
\
This model is an Source o
. Biological
explicit statement - Index or
. I01IC .
of multiple metric
causation

Stressor Metric



ADMINISTRATIVE INDICATORS

LEVEL 1:

Ohio EPA issues WQ based
permits & awards funds for
Columbus WWTPs

$$$$
NPDES

w4

Scioto River: Coumbusto Circlevile

LEVEL 2:

Columbus constructs AWT
by July 1, 1988; permit
conditions attained
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BOD, etc. are reduced
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LEVEL 6: Biological recovery evidenced in
biocriteria; 3 yrs. post AWT
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LEVELS 4&5: Reduced instream
pollutant levels; enhanced assimilation
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Implications - Wisconsin large river |Bl

-- Rapid bioassessment practical in large rivers

-- Best uses:

- Compare environmental quality among different reaches

- Track EQ trends over time
- Communicate EQ conditions with the public
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