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Elk River Hatchery
-Key river for fisheries managers, well studied, 
Cape Blanco break
-Fall Chinook, Late run/spawn timing (Nov-Jan.; 
peak late-December)

B.



• > 50% of Chinook salmon spawning in the Elk River are 
hatchery fish

• > 30% of Chinook salmon spawning in the Sixes River are Elk 
River hatchery fish



A reduction in hatchery production in Elk River 
from 325,000 to 275,000, and other actions, are 
intended to improve the conservation status of 
Chinook (currently non-viable) by significantly 
reducing hatchery strays on spawning grounds 
(currently >60%). 

2014 Coastal Management Plan

The status assessment of the Elk population of 
fall-run Chinook indicated that the population 
has low probability of persisting in the long 
term when the abundance and productivity of 
the population were assessed. 



Why do salmon stray?

Failure to home

Decision to stray

Imperfect imprinting

Memory loss

Sensory failure

Signal changed or masked

Exhaustion

Tradeoff between homing and 
spawning site selection



Investigation of Methods to Improve Homing 
by Hatchery Salmon 

Overall project goal: reduce the number of hatchery fish that do not 
return to the hatchery and instead spawn in the wild. 

1. Explore methods to attract more hatchery fish into Elk River Hatchery, 
including the use of an odorant in the water to give it a distinct scent that 
would attract more returning hatchery fish to the hatchery trap and keep them 
from spawning in the wild.

2. Determine whether timing the releases of Elk River fall Chinook to coincide 
with the normal parr-smolt transformation will improve homing to the Elk 
River hatchery. 

3. Determine whether exposure to surface water during incubation and early 
rearing periods will improve homing to the Elk River Hatchery
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Experimental verification of imprinting hypothesis



Elk River Hatchery

Hatchery 
Outlet/ladder
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Phase 1. 
Characterize the chemical signatures 

of hatchery/river water

1. Characterize the chemical constituents of:
-Hatchery intake and outlet
-Natural river system

2. Riverscape analysis of chemical fingerprints at tributary 
confluences throughout Elk and Sixes River:

-Spatial patterns (40 sites at time of homing migration)
-Temporal patterns (12 sites) seasonally (4x)

Amino acid analysis
Orbitrap mass spec.



Elk River Hatchery
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Hatchery sampling
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Amino acid analysis– Hatchery

(Hatchery intake)

(Hatchery intake)

Hatchery outlet water has a different amino acid profile 
than the intake water but these differences may be less 

distinct in November when salmon are returning. 



Amino acid analysis– Rivers/tributaries

There are distinct site-specific patterns but also seasonal variation. 
Patterns are complex. Analysis is ongoing. 



Orbitrap MS analysis – all sites

Initial analysis completed; very distinct patterns between Elk and Sixes. 
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Phase 2: Odorant Selection and Imprinting Effectiveness 

Identify and screen a variety of natural compounds released from 
aquatic plants and organisms and other known fish odorants for their 
potential use as artificial imprinting/homing cues and identify the most 
likely effective scent(s) to incorporate into Elk River Hatchery water.

1) safe for release into natural waters 

2) inexpensive and readily available 

3) stable for storage and after release into natural waters

4) detected by the salmon olfactory epithelium at relatively low concentrations

5) ideally does not elicit innate behavioral (attraction or avoidance) 

6) embryo and juvenile salmon are able to learn and respond behaviorally to the 
compound.


