Evaluation of Multi-Pass Electrofishing and

Day and Night Snorkeling for SAMPLING EFFICIENCY
Estimating Bull Trout Abundance
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Where do | sample? Are target species likely

present?

HABITAT MODELS
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Sampling Efficiency (SE) = Factors influencing Sampling Efficiency
Ability to accurately estimate fish abundance and

species presence/absence (P/A). Sampling method

Fish species
Fish sizelage
Habitat characteristics

Abundance:
Often expressed as % of the “True” population. Sampling efficiency
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PIA: . . Number of fish available
Applied to estimate the amount of sampling effort

to achieve certain levels of confidence.

Factors influencing Detection Probability
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Why is SE important for bull trout?

-Population characteristics:
clustered

low densities é

-Habitat preferences

cold, low conductivity
high complexity

-Behavioral considerations
cryptic
diel shift
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Bull Trout Detection Literature

Shepard & Graham 1983: 78% DSn/Ef

Johnson & Schier 1989: DSn — Ef

Sexauer & James 1993: NSn > DSn or Ef

Goetz 1994: 71% DSn/Ef; 53% Ef/NSn + Diel
Bonneau 1994: Diel shift

Jakober 1995: 10% DSn/Ef; 80% NSn/Ef + Diel
Bonneau 1995: NSn 4-8 times > DSn

Thurow and Schill 1996: 75% DSn/Ef; 78% NSn/Ef
Thurow 1997: Diel shift

Bonar 1997: NSn > DSn
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Approach
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Approaches for estimating sampling efficiency

Critical Requirements:
An unbiased estimate of the true population.
Closed population

1.S losed-off h a known number of fish
Potential problem

« handling/ marking influences

« acclimation/behavioral issues

« interbasin transfer problems

« resident fish influences

2. Collect Individua hin a closed-off site, mark, and return

Potential problem . e
« handling/ marking influences

3. Dual-gear calibration procedure

Potential problems:
« use of destructive, high efficiency methods
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Goal: sampling protocol development

Objectives:
1. To compare detection by method to an
unbiased population estimate

2. To describe the influence of habitat
characteristics on bull trout occurrence and
detection

3. To compare detection probabilities by size
and species
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Our Protocols
A. Sampling Sites
- 50 or 100m units
- Range of morphologies and complexities

. Biological Data
- Block nets
- Pre-survey fish marking
- Fish sampling (Age 1+)
electrofish (5 pass, depletion, MR)
day & night snorkel

. Physiochemical Data
- Suite of variables

Assessment of Procedural Bias
- Marking effects
- Block net evaluations
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Site characteristics

Characteristic Mean Range

I eS u | ts Mean cross-sectional area (m?2) 05 0.16 - 1.26

Map reach gradient (% 4.7 2-10
Wood density (no./m ?) 0.1 0.01 -0.3
Undercut banks (%) 28.0 3_03
Water temperature ( °C) 9.2 3-14
Conductivity (mohms) 58.0 16 — 203
Cobble substrate (%) 25.4 5- 44
Recovery time after marking (hrs.) 31.8 24-72

* nly Applicable to smaller, blocknetable streams
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. . _ . Com son of Sampling Efficiency Estimates
Comparison of Sampling Efficiency Estimates
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i . _ Influences on Removal Bias
Average Sampling Efficiency
Linear regression results* (+ = greater bias)
Bull Trout

Size class
Bull trout
B 79%mm

B 100-199 mm Variable Sian

B >200mm .
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Max. no removal passes =

2 3

Electrofishing pass * Best fitting model using AIC
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Q: What factors influence SE? Sampling efficiency modeling summary*

pproach: Develop models to estimate sampling efficiency
3-pass electrofishing Day Snorkeling Night Snorkeling

N Benmarked =f(environmental factors)
Cross-sectional Area % Under Cut = Mean Width =

Undercut Banks - Unit Length Visibility
Size class (relative to 70-100mm) i
) o ) Size class (relative to 70-100mm’ Water temp Gradient
Model using logistic regression 100- 199 mm +
2200 mm +

Visibility Fish Size
% Cobble

Fish size

* Best fitting model using AIC
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Numbers of Marked Fish
hy are numbers of marked fish important ?

Estimated number of calibrations to detect 200% difference
in efficiency between 2 size classes

Number of samples
Number of Calibrations for

15 610 1115 - s 12
Number of Marked Individuals Number of Marked Fish
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Assessment of Procedural Bias

Cross-comparison of average sampling efficiency estimates
for bull trout< 200 mm TL

S
o

A. Handling bias

w
o

* Time after Marking not very plausible, non significant

IN)
=)

* A cross comparison suggests Little Marking Effect or
Consistent effect across all methods

Percent efficiency

Recapture Using
of marked  Da

Day Snorkeling Night Snorkeling

— Log-based 95% CL
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Assessment of Procedural Bias Sampling efficiency summary

I. Removal Estimates negatively biased and overestimated SE

. 3-Pass Efish by ~ 49%
B. Escape Bias Day Snorkel by ~ 18%

Night Snorkel by ~ 48%
Time after marking most plausible and greatest influence on escape

Causes:
1. Violated Assumptions = High heterogeneity among passes
/ suggesting fish respond to the sampling approach

®

o

2. Stream habitat characteristics (area and cover) and the
number of marked fish were related to removal estimate bias

IS

N

Recommendations:

Escapees (% of marked)

o
o

20 40 60 1. To avoid systematic error, evaluate the SE of your
Hours after marking selected method across the range of sampling
conditions that will be encountered
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Sampling efficiency summary

Il. Mean SE (based on marked fish) varied across methods:
Day Snorkel ~ 13%
Night Snorkel ~ 34%
3-Pass Efish ~ 39%

IIl. Environmental factors influenced SE estimates across methods

IV. Time after marking >24h did not appear to effect recovery of
marked fish

V. Few bull trout escaped through block nets during a 48h period
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