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Presentation Notes
So the title of my talk pretty well describes the objective of our research. We were investigating release strategies that would improve the post release performance of hatchery steelhead being released in northeast Oregon.



Why Acclimate Salmon and Steelhead? 

1. Provides operational flexibility for hatchery operations. 

2. Provides smolts a recovery period from transportation     
  stress.  
   

3. Increased exposure to release waters  
  
  
 
4. Volitional release following acclimation might           
  synchronize smolt preparedness for migration with  river  
  entry.  
  
 
 
5. Used as a tool to remove residual steelhead. 

• May increase smolt-to-adult survival rates 

• May increase adult homing fidelity 
• Exposes smolts to natural temperature cues 

• Possible benefits: increased survival and homing,        
 decreased interactions with wild fish 



STUDY DESIGNS 
1. Steelhead Acclimation vs. Direct-Release: One group released 

after a 16-57 day acclimation, the other group direct-released on 
same day. 

 14 paired groups. 
•  Spring Creek, (1987-1990) 
•  Deer Creek, (1991-1996) 
•  Little Sheep Creek, (1993-1996) 
 

2. Spring Chinook Two and Four Month Acclimation: One group 
transferred to acclimation in November, a second group 
transferred in January. Both groups released in March. 

 6 paired groups released into the Umatilla River, (2000-2005) 
 

Presenter
Presentation Notes
Specifically we conducted two paired release experiments. In the first one, fish were brought from the hatchery to acclimation ponds supplied with stream water, they were acclimated for 16-57 days, then forced from the ponds into the receiving stream. On the same day of the release from the acclimation ponds we brought a separate group of smolts from the hatchery to the stream and released them directly from the liberation truck  into the stream.   We used three acclimation sites; the spring creek and Deer Creek sites are in the Grande Ronde drainage, and the Little Sheep site is in the Imnaha Basin. Now, the theory behind an acclimation period is that it provides an opportunity for fish to recover from the stress of being loaded onto trucks and transported.  It might also provide an extended period in which smolts can imprint on stream waters, thereby improving homing back to the release site.The second experiment was one in which all fish were acclimated, then a portion of fish were forced from the acclimation ponds and a second portion were allowed to leave on their own volition over a 14-21 day period.  The theory behind a volitional release is that smolts leave the acclimation pond when they are physiologically best prepared to outmigrate to the ocean. This study was conducted with 6 paired release groups at the spring Creek and Deer Creek acclimation sites.
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COMMON METHODS 
1. Rearing in hatchery raceways to yearling stage, water temperature
 range = 10 -14 °C. Fish trucked 1.5 to 4.5 h to acclimation sites. 

2. Release groups of 25,000 to 80,000 coded-wire-tagged fish; tag 
 recoveries used to estimate smolt-to-adult survival and straying. A 
 sample of fish were freeze-branded or PIT-tagged to measure 
 outmigration travel time and survival to dam. Rearing densities were 
 between 12-28 kg/m3. 

Response Metrics  

1. Outmigration Travel Time 

2. Outmigration Survival 

3. Smolt-to-Adult-Survival 

4. Stray Rate Index 
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Presentation Notes
Some of the common methods were that all fish were reared at Irrigon Hatchery to the yearling stage. Irrigon is supplied with well water that varies in temperature from about 10-14°C. The release groups consisted of 25,000 to 50,000 fish, which were all coded-wire tagged and ventral clipped to indicate the presence of a tag. We used these tags to measure smot-to-adult survival and stray rates. In the earliest years a portion of release groups were freeze branded, in later years they were PIT tagged. Recaptures of either freeze brands or PIT tags were used to measure juvenile outmigration metrics to lower granite dam. 



Acclimation Ponds 
 Concrete ponds, not semi-natural 
 Acclimation densities similar to hatchery densities 



ACCLIMATION VERSUS DIRECT-RELEASE 
RESULTS 
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SIMILAR TRAVEL TIME TO LOWER GRANITE DAM 

N = 163-509 

(Paired t-test, P = 0.649) 
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Presentation Notes
Acclimated and direct release groups had similar smolt outmigration times to Lower Granite Dam. These are box plots for the Deer Creek and Little Sheep Creek releases. Because of space issues on the slide I don’t show boxplots for the spring Creek releases. The median travel times are the horizontal lines within the boxes. You’ll notice that there is substantial year to year variability in outmigration times, but in any particular year the paired release groups had similar travel times. Across all years there was no significant difference in travel times based on a paired t-test. This is important because it suggests that smolts from the two groups were treated similarly in terms of being barged or not, when they arrived at Lower Granite Dam.
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Here are the average outmigration survival rates for acclimated and direct release groups, first for releases at Spring Creek releases, then for those at Deer Creek, and lastly for Little Sheep. Across all release groups, there was a small but statistically insignificant outmigration survival advantage for the acclimated groups.
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Presentation Notes
This a similar slide to the last one, but it shows smolt to adult survival for the different release groups. Here are those numbers for Spring Creek, then deer Creek, then little sheep creek. Across all releases acclimated fish had higher SAS rates in 12 of 14 releases, and the average SAS advantage was 33.3% higher for acclimated groups.
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Finally, here are the stray rates for the different groups. Groups that were acclimated had lower stray rates in 12 of 14 releases.  Direct release groups strayed at about a 70% higher rate, a difference that was statistically significant.
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DOES OUTMIGRATION SURVIVAL MATTER? 
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Finally, we looked at whether there was any correlation between outmigration survival to Lower Granite Dam and Survival to adulthood. We didn’t find a strong relationship in this data, and I can tell you that we’ve published other papers with similar analyses and in no case did we find a significant relationship. This results suggests to us that final evaluations of these kinds of studies should only be made after adult returns are counted. 



Spring Chinook Two and 
Four Month Acclimation 
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Presentation Notes
And now for the results of the volitional release study.
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This is my final data slide, and it comes from a completely different acclimation study that we conducted with spring Chinook in the Umatilla River basin. It’s another paired-release study in which fish were acclimated for either four months--from mid November to mid-March—or two months –from mid-January until mid-March, then released into the Umatilla River on the same day. The results show that fish that were acclimated four months had significantly higher smolt-to-adult survival rates than those that were acclimated only two months. I use this slide to make the point that changing the length and timing of the acclimation period may significantly improve post-release performance. This slide helps me make one other point: had we only conducted this study for two or three release years, from say 2001 to 2003, we might have concluded that this acclimation approach did not provide any survival benefits. We think it’s important to run these kinds of studies for at least 4 years.



CONCLUSIONS 
1. Acclimation increased steelhead survival to 

adulthood and decreased straying.   
 Acclimation appears to ameliorate affects of stress. 

2. Four month acclimation increased Chinook survival. 
 Parr-smolt transformation may have been improved   
 by seasonal cues, but measurements not made. 

3. Juvenile outmigration survival did not correlate well 
 with survival to adulthood. 
 Judge the success of release groups based on 
 adult returns. 

 Survival results not consistent with other steelhead 
 acclimation studies.  

 Growth profile of NT groups a closer match to   
  natural spring Chinook.  



Adjust Acclimation Protocols to the 
Hatchery Program 

1. Acclimation locations, length, timing, fish densities, etc., 
can affect success of release groups. Hatchery specific 
investigations are needed. 

2. For supplementation programs, small temporary 
acclimation ponds spread throughout the watershed may 
promote a better distribution of returning adult spawners.  

3. Acclimation is an ideal time to develop behavioral traits 
(i.e. prey or predator recognition training) that may 
improve survival. 

4. We use volitional release following acclimation as a tool to 
remove residual steelhead; however, difficult to judge the 
success of that strategy. 
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