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Characteristics of Vertebrates (e.g.,

Fish) that make them useful
iIndicators

1) Accurate environmental assessment of health
2) Visibility
3) Standardized use and interpretation

4) Extensively used in large river programs around
the world

5) Long history of development and use in
assessment; thus a strong body of literature from
Wh|Ch tO dI’aW Ref: Simon 1999

6) Historical knowledge of distribution
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Fish (Vertebrates)

Important program development questions

e \Which sub-habitatI

>

 \What reach length
 What time of day

 \Which methods (single vs. multiple
gear)

* Field identification (knowing what to
take back to the lab)

e What is the final indicator
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Fish (Vertebrates)
Common Sampling Approaches
« Specific applications

» Electrofishing prohibited

e Target Species
e Prohibitive conductivity (low and high)

nt and Criteria Workshop, LR101_04e

e Active sampling methods
 Electrofishing
e Seining

 Passive sampling methods
* Nets (hoop, fyke, gill, trap, etc.)
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Electrofishing Examples
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ORSANCO (Ohio R.)
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500m of qhorellne nlghttlme A,
5000 W, 120 Hz; 1 netter (1/4” N
mesh); downstream
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May require an arrgy of equipment to
cover all encountered systems.

quipment Array
| rge River

O'mo r<1ver
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Human factors
Influencing electrofishing performance

v Equipment v’ Physical skill and
v/ Configuration capacity
j;c;acttzzee A v/ Attention tordetalil
v Setting v SKillfin fish

v Equipment condition

v Crew. EXperience

v Especially crew leader ‘/Training

v SKkill of boat driver
v Historical focus

identification
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Environmettal factors
Influencing electrofishing performance

¥ Recen m

v Departures from
n normal summer
day: ~ (low flow) water
: conditions;
~ VFlowrate
- "‘""/\/\/fr rlevel

%nductwﬂy 3
arity of wate
il ,

o
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Recent Electrofishing Sample
DeS|gn Research
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Cumulative Fish Species Richness
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Willamette-1 Willamette-2 Snake | Yellowstone

Species

22 20 24 21
Observed |

Number of
Individuals

No. Species
Occurring Once

No. Species
Occurring Twice

True Species
Richness (TSR)

Channel-widths
for 80% TSR

Channel-widths
for 90% TSR

Channel-widths
for 95% TSR

Channel-widths
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Recent Electrofishing Sample

Design R

Field Sampling Method

ésearch

s Comparison Notes

(East-Central Rivers)

Joseph E. Flotemersch and Karen A. Blocksom,
USEPA, Office of Research & Development,
Cincinnati, OH.
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e Single experimental d

e Testing of multiple de

e Testing of distance ef
on metrics

e Collected >28,000

e Electrofished 180 km
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Principal Component Analysis

e Restricted Flow
A Run-of-the-River

PCA axis 2 (13.96% of variance)

4 -2 0 2 4

PCA axis 1 (36.99% of variance)
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Monte Carlo

Simulations
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Number of sucker species
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Overview of Conclusions...

e Degree of impoundment plays a critical role in

characterizing sites.

e Metrics did not perform the same across sites of differing
Impoundment status (e.g., free-flowing vs. impounded).
 May categorize by degree of impoundment
« Different designs may be required to adequately describe
different categories of systems.
e Shallow systems — daytijﬁe electrofishing
* Deeper, impounded systems — night electrofishing

e Distance required may also vary

Ref: Flotemersch & Blocksom, submitted
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Active Sampling Methods:
Seining

ZAIiplacesWhEre eleCUeiSnIngNS
PIENIBIEE

Difficult boat access
v LLew conductivity

"-.,;-J.. "(|DW SguUIpment cost

Per-c apita.cost-may. be hlghe'
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Active Sampling Methods:
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Passive Fish Sampling Methods
Nets: Hoop, Fyké, Trap, Gill, Etc.
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Field and Laboratory

Processing of Fish

» Be nuimane torcoliectea specimens

Cognizant o1 WNRO IS
s PUblic relat]ons
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s * Recording anomalies

s * THSSUE samples
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External Anomalies:

Deformities, Erosions, Lesioné, Tumors (DELT) anomalies

o Effective communicator of degraded quality

o Useful in sites degraded by multiple and
cumulative stresses -

« Reliable indicator condition Y-

« Occurrence may be part of the recovery o

e Important diagnostic tool

J Includes parasites (Ref: Sanders et al. 1999)
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Fish Tissue Sampling

| TIssue

J Commonl y"USEdl Inaicator o contaminant risk

L SN0 CoNNECLIoN to reseurce Use ana exposure

iapaard metioeads exist

J

U)

ok |mpoiiant guestions
SOV 0 Sample?
J \/\/mcl[[ Sample?
NalyIes to consider?
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