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Improving survival of stocked fish

* Native fish species may be
naive to the fact that non-
native predators are
dangerous ie. coxand Lima 2006)

e Prestocking conditioning

suggested by many (.. suboski and
Templeton 1989, Ferno et al. 2011)







Improving stocked bonytail and
razorback sucker survival

 Conditioning via exposure to active predators
has been attempted for both razorback
suckers and bonytail

e Conditioning results in altered behavior,
utilization of predator-free areas, and

improved survival (Mueller and carpenter 2006, Ward and Figiel
2013)

e Altered behavior may increase predation risk
(Ward and Figiel 2013)



Lab Study

e Confirm that bonytail and razorbacks can be
conditioned to recognize predators to improve
survival

* Develop practical conditioning techniques for
large scale hatchery operations
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Alarm substance

* Repeated conditioning events result in better
survival (Vilhunen 2006)

* Provides strong initial conditioning (srown et al. 2013)

 Can be used to train large groups of fish to
predator odor (.e.oison etal. 2012)




Methods

* Condition fish: Expose prey fish to a hindered
predator in conjunction with alarm substance

— Provides both visual and chemical predator signal
in conjunction with alarm pheromone

— No predation occurs during conditioning

e Document short-term survival of conditioned
fish compared to unconditioned fish
— Bonytail and razorback sucker as prey

— Channel catfish, largemouth bass, and mixed
bass/catfish as predators



Preparation
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Conditioning
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Conditioning

20 Conditioned fish 20 Unconditioned fish




Survival Trials
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Trials

Predator . #preyper #predators # of
species Prey species trial per trial trials
Bass Razorback 12 2 16
Catfish Razorback 8 2 16

Mix Razorback 8 1 each 16
Bass Bonytail 20 4 16
Catfish Bonytail 12 2 16
Mix Bonytail 12 1 each 16




Predator and Prey Size Comparisons

Mean Prey Standard L iy Student's t-test

Mean Predator Stantemg p— Student's t-test

Predator Prey species Error parameters Std Error parameters
specles Conditioned  Unconditioned tvalue df p-value Conditioned  Unconditioned tvalue df p-value
Bass Razorback 49.44+2.31 49.67 +2.37 -0.07 10.85 0.95 279.13+6.19 281.07+3.31 -0.28 10.57 0.79
Catfish Razorback 54.40+0.84 54.06+0.99 0.26 13.62 0.80 366.56+13.37 369.06+%8.22 -0.16 11.63 0.88
Mix Razorback 51.89+0.63 52.50+0.80 -0.60 13.31 0.56 347.13+9.43 317.63+6.00 2.27 7.00 0.06
Bass Bonytail 74.23+4.38 69.43+4.23 0.79 13.98 0.44 267.47+10.70 263.97+9.92 0.24 13.92 0.81
Catfish Bonytail 67.68+1.32 66.63+0.85 0.67 1197 0.1 360.56+9.43 363.88+12.75 -0.21 1290 0.84
Mix Bonytail 65.21+1.13 66.71+0.80 -1.09 12.65 0.30 327.81+10.88 321.06+10.55 0.45 13.99 0.66




Predator and Prey Size Comparisons

Mean Prey Standard L iy Student's t-test Mean Predator Stanteme e — Student's t-test

Predator Prey species Error parameters Std Error parameters
species Conditioned  Unconditioned tvalue df Conditioned  Unconditioned tvalue df
Bass Razorback 49.44+2.31 49.67 +2.37 -0.07 10.85 279.13+6.19 281.07+3.31 -0.28 10.5
Catfish Razorback 54.40+0.84 54.06+0.99 0.26 13.62 366.56+13.37 369.06+%8.22 -0.16 11.6
Mix Razorback 51.89+0.63 52.50+0.80 -0.60 13.3 347.13+9.43 317.63+6.00 2.27 7.00
Bass Bonytail 74.23+4.38 69.43+4.23 0.79 13.9§ 267.47+10.70 263.97+9.92 0.24 13.97
Catfish Bonytail 67.68+1.32 66.63+0.85 0.67 11.9 360.56+9.43 363.88+12.75 -0.21 12.9(
Mix Bonytail 65.21+1.13 66.71+0.80 -1.09 12.65 327.81+10.88 321.06+10.55 0.45 13.99




Conditioning Results
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No size effect

Prey size difference (post-trial SL - initial SL)
Mean size difference (mm) * Std

Student's t-test

Preda.tor Prey species Error parameters
species Conditioned Unconditioned tvalue df  p-value
Bass Razorback 2.39+3.52 -3.54+1.62 1.528 4.216 0.198
Catfish Razorback 0.22+0.62 0.96+1.86 -0.379 7.293 0.716
Mix Razorback -0.20+1.91 -1.45+3.22 0.335 6.755 0.748
Bass Bonytail 0.53+0.42 1.19+1.46 -0.437 5.823 0.678
Catfish Bonytail -0.31+0.33 -0.07+0.39 -0.462 11.657 0.653
Mix Bonytail -0.62+0.49 -2.70+£2.21 0.919 5.484 0.397




Conclusions

e Confirm improved survival with conditioning
* Novel technique is effective (large scale?)

e Social learning may allow for conditioning a
proportion of stocked fish

Many concerns about conditioning programs for
endangered species remain



Pond Studies

e Valle Vista Golf

Course
Kingman, AZ

e Replicated ponds

for long-term
experiments

 PIT Tag scanning
array




Pond Studies

e Retention of learned information and long-
term influence of conditioning on survival

e Refine conditioning program

— Effect of multiple conditionings

— Habitat utilization

Average unique detections
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