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Outline of Presentation

1) Considerations in using DIDSON

2) DIDSON in the context of the Coastal
Monitoring Plan

3) Estimating escapement using
DIDSON

4) Biological data collected with
DIDSON

5) Uncertainty with DIDSON and
uncertainty with redd surveys
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Considerations in using DIDSON

« Site selection

* Run timing

* River hydrology

e Security

* Data management
* Non-salmonids



Presenter
Presentation Notes
Site: laminar run with no milling.  AC power
Run timing: dictates duration of deployment.  Steelhead have longer migration season than salmon
Hydrology: dangerous flows = missed ays
Security: use in limited access areas or use precautions
Data management: time consuming, storage intensive
Otters, beavers and seals can be identified with shape of shadow.  Non-migratory activity should not bias counts.  Lamprey?



meters



Presenter
Presentation Notes
This video demonstrates:
Ability to get fish length, inability to ID species
DIDSON is good for raw counts, overlapping runs is an issue
Complex behavior complicates review
4.  Amount of video to review is an issue
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VSP Parameters and DIDSON

Abundance (adult) Yes Yes
Productivity No Potential
(smolt)

Spatial structure Yes No
(adult)

Diversity (adult) Yes In part (time)


Presenter
Presentation Notes
DIDSON is discussed in the Cal Plan, mainly in context of monitoring steelhead in the southern area.  DIDSON is easier to operate in high flows that trigger steelhead migrations than resistance panel weirs.  The southern area does not have overlapping runs of salmonids, but may have problems with non-target fish (carp, etc)

The Cal Plan mentions DIDSON as a potential tool for monitoring abundance in the northern area, but focuses on spawner surveys for adult monitoring.

In general DIDSON can provide the following within the Cal Plan framework:
Give accurate counts of adult fish (with no species associated)
Potentially assess smolt production (again, with no species associated)
Too many DIDSON units would be required to find adult spatial structure
Provide run-timing and fish-size for diversity metrics

potentially function as an adult counting station for life cycle monitoring where weirs are not an option



1111111111

Error Sources

e Incomplete coverage

e Missing hours/days

e Undetected fish

« Variation among reviewers
* Non-fish

e Sub-sampling


Presenter
Presentation Notes
The point here is that scientists (other than me) have been working on identifying all the sources of error when using a DIDSON, and on ways to minimize them.


When determining the size of small salmonid populations (or especially presence/absence), any amount of error may be too much error.
May not be able to calculate error for a DIDSON census- does this reflect reality??

Amount of error becomes more important as populations shrink and near extinction.
Think 10,000 fish +/- 20% versus 10 fish +/- 2 fish.

Methods exist for calculating sampling variance and confidence intervals from non-replicated systematically sampled data.
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Two Approaches to Estimating
Escapement Using a DIDSON

e Total census
= Applicable to small populations
e Sub-sampling
= Used when population size is larger


Presenter
Presentation Notes
Total census
May not be possible to estimate error in small populations
Errors in estimating escapement in small populations may be unacceptable
Sub-sample
Error can be estimated in larger populations
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Sub-Sample of Larger Populations

e Temptation is to conduct a total census.
s However a total census Is not practical and is not
the best use of staff time.
e Sub-sampling temporally allows for:
= An estimate of escapement.

o Calculation of confidence intervals on the
escapement estimate.

= Evaluation of sub-sample size (number of
minutes).


Presenter
Presentation Notes
A 10 minute sample saved about 1,000 hours of review time for 1 year of Redwood Creek escapement data.

The sample provided a estimate with associated error rates.  The sample identified peaks and valleys and can help us find times when greater precision may be desired.

Can always go back and watch more video.
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Uncertainty Related to Subsampling Effort
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Presenter
Presentation Notes
At high passage rates, salmon passage can be sampled.  We don’t expect to see more fish at any one part of the hour.
Based on passage rates of 10,000 to 34,000 sockeye per day.
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Our Redwood Creek Experience
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Subsample Size & Error Rate In
Redwood Creek
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Presenter
Presentation Notes
Based on passage rates of 0 to 500 fish per day.



Run Timing in Redwood Creek
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Size Distribution on Redwood creek
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Estimated Escapement to
Redwood Creek - 2009/2010

DIDSON | Redd Surveys?

Coho salmon 368 382
Chinook salmon 2,444 520
Steelhead 550 436

Redd survey data are from Ricker’s (2011) estimate of redd numbers using
simple random sample method and assuming 2 fish/redd.
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Comparison of DIDSON AND Live Fish Survey
Estimates of Escapement to Redwood Creek

Steelhead

2009 2011 2009 2011 2009 2011

/10 /12 /10 /12 /10 /12
Logistic model 321 1040 2488 1,216 12 130
(individual assign)
Logistic model 490 788 2,318 1,433 12 165
(sum probability)
Survey interval 368 456 2,444 1,842 8 88
Normalized 314 928 2,500 1,300 6 158
distribution
Spawning survey 33 172 99 283 38 33

live fish observed
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DIDSON

Cross Section of Redwood Creek DIDSON Site and Occurences of Fish (below 500 cfs)
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Temporal Migration in Redwood Creek, Nov.
2009 - Jan. 2010
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Relating Redd Counts to Escapement

Capture-Recapture Est = 83.55 + 2.13(#Redds)
Adj R2 = 0.806, p < 0.0001
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Data source: Gallagher et al. (2010) NAJFM 30:1086-1097.
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Correct classification of redds

Range 76 - 120%
120 A —_ Mean 97.8%
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Presenter
Presentation Notes
Proportion of 74 actual redds correctly classified by 9 surveyors. 
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Positive association of redds with fish
species
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Conclusions

e There Is uncertainty Iin escapement estimates
from both redd counts and DIDSON.
= Modeling required in both methods.
= Weather can limit both methods, but more so for
redd surveys.
 DIDSON can produce reliable escapement
estimates for species.

* DIDSON can be cost effective.
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Discussion and Questions
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