


Why Use (Sagittal) Otoliths To Mark Fish?

e Their developmental sensitivity to biological &
environmental change makes them easy to mark.

Otoliths are sensitive to stress. ..
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Otolith Marking Thru Stress
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Stress can affect heal

Hatchery Stressl 1

e Marking e HighL
e Disease e Inbreedi
e Noise

How do fish respond to these
stressors?
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Does stress affect more than blood chemistry?
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Controlled Mating & Rearing Environments

A) Control Embryos Incubation Environments

Parents: Native Auke Creek Pinks

B) Hybrid Embryos ' Ambient Auke
: Creek Temps
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Temperature Effects (]
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Conclusions

=21 1) Thermal stress strongly influenced otolitk
@ development. '

P 2) Hybridization (genetic stress) ha 1
;! i otolith morphology.

¢ 3) Vateritic otoliths were correlat .
B incubation temperatures.
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Can Vaterite Deposition Chang

e Aragonite Density = 2.93 cm?
e Vaterite Density = 2.65 cm?

e Shape

Objectives




Auditory Brainstem Response |

e Electrophysiological method of measu
e Finds the minimum “Sound Pressure
e ABR conducted blind re: otolith composi

]
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Frequencies Tested

100 Hz 200 Hz
400 Hz 600 Hz |

Species Tested

e 40 Fall-run Juvenile Chinoc
Coleman National Hatc

e Known to produce fish w,

After testing, fi
for pe



Otolith Type
Fish Placed into 3 groups (blind to ABR Results)
AA

20 (50%) - AA
12 (30%) - VV
8 (20%) - AV

Otolith Morphology

To asses the impact of vaterite deposition on the otolith structure
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Audiograms
Controls (AA) - Hesz

NOTE: Lower SPLs = Greater Hearing Sensitivity
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The Big Picture

SPL (dB re 1 uPa)

Frequency affected hearing the
same way regardless of otolith
configuration (p = 0.61)

Hearing sensitivity affected by
otolith type (p < 0.001)
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Hearing ability tended to ‘
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100 - 300 Hz : The Prima

SPL (dB re 1 uPa)

VV.yvs. AA
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dB loss

(p < 0.001)
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¥ Breadth * Volume

* Perimeter * Circularity

> Breadth = “Squarer” otolith
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Note RE: Asteriscus

e Collected opportunistically

Normal Absent
Asteriscus Asteriscus




Conclusions

1) Vateritic sagittae were associated with hearing loss,
particularly over the most sensitive portion of their
hearing range (100 - 300 Hz).

Photo Credit: Dave (Gio) Giordano

2) Auditory thresholds in the primary hearing
range were similar among fish with 1 or 2
vateritic sagitta.

3) Vateritic sagittae were larger, squarer, and less dense
than normal otoliths.

4) Reduced asteriscus development was
associated with vateritic sagittae.

Hypothesis: The loss of density resulting from vaterite formation prevents the
otolith from efficiently stimulating the sensory epithelium, thereby causing a
decrease in auditory sensitivity.




Fish otoliths are sensitive
to stress.

a) Examine the effec _
stress on larval salmot
morphology.

And you thought
there was stress
in your life !




