
JOHNSON CREEK ARTIFICIAL 
PROPAGATION ENHANCEMENT 

MONITORING AND EVALUATION

Results from a long-term supplementation program maintaining 
100% wild origin broodstock

Presenter
Presentation Notes
Hello.  My name is Craig Rabe.  I am the Project Leader for the Johnson Creek Artificial Propagation and Enhancement, Monitoring and Evaluation Project (JCAPE M&E for short).  We are based out of the Nez Perce Tribe’s McCall field office.  

I’m here today to share with you results from 20 years of monitoring and evaluating supplementation in Johnson Creek, and specifically the effects it has had on abundance, survival, and productivity of the spring/summer Chinook population endemic to this area.  

Before I get started, I’d like to thank the Governor’s Salmon Workgroup and acknowledge all the folks who have helped collect, analyze, and summarize our data. Our financial support was provided by the Bonneville Power Administration.  



BACKGROUND

• Started in 1998 (small-scale ’safety-net’/conservation initiative)

• Has consistently relied on 100% Natural Origin Broodstock

• Relies upon 1:1 spawning (no repeat-spawning)

• Allows all hatchery-origin returns to spawn naturally

• 150,000 juvenile production level 100% marked by PBT and CWT 

• Direct release hatchery smolt into Johnson Creek
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The Johnson Creek Artificial Propagation Enhancement program (JCAPE) started in 1998 in response to dangerously low returns.  As such, it was intended to provide a safety net to prevent extirpation of the population.  It is unique from similar programs in it’s exclusive reliance upon natural origin fish as its sole source of broodstock.  It relies upon 1:1 spawning and allows all returning hatchery-origin adults to spawn naturally.  All 150,000 hatchery juveniles are parent-based tagged and coded wire tagged and lack a clipped adipose fin.  All of our hatchery fish are direct-released into Johnson Creek at the smolt stage.  



STUDY AREA

• South Fork Salmon MPG
Populations:
• East Fork South Fork Salmon (supplemented)
• South Fork Salmon (supplemented) 
• Secesh (unsupplemented)
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Presentation Notes
The study area is located in west-central Idaho and occurs in the south eastern portion of the South Fork Salmon subbasin.  Johnson Creek is a relatively pristine drainage with limited development along the lower 10 kilometers.  

Johnson creek represents one of the two spawning aggregates comprising the East Fork South Fork Salmon population, as shown by the light salmon and pale orange polygons.  It, along with the South Fork Salmon population shown in green, are both supplemented with hatchery fish.  The third of the three populations in the South Fork major population group is the Secesh population, as defined by the light blue and light yellow polygons in the northwest portion of the subbasin.  The Secesh has never received hatchery influence and provides us a reference to compare supplementation effectiveness.



METHODS

• Spawning ground surveys
• Removable picket weir
• Rotary screw traps
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Presentation Notes
The data that I’ll be comparing has been collected using various field methods, including multiple-pass spawning ground surveys, biological data collected at a temporary picket weir, and data collected from the operation of juvenile rotary screw traps.
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Presentation Notes
For years, spawning ground surveys, or redd counts, have been used to provide an index of spawner abundance. Recognizing the importance of monitoring redds, the State of Idaho started surveying Idaho tributaries for redds as early as 1957. Their early surveys of the Johnson Creek and the Secesh River highlighted strong production in the 1960’s and a subsequent declining trajectory in the 1970’s and into the 1980’s.  

The Nez Perce Tribe began its supplementation of Johnson Creek in 1998, and has been conducting multiple-pass surveys on Johnson Creek and other tributaries throughout the South Fork subbasin ever since.  We’ve seen considerable variability over the years, but one thing is apparent, the trajectory in redd production in Johnson Creek is exhibiting a different trend than in it’s unsupplemented reference stream, the Secesh River.  
 



SPAWNER 
ABUNDANCE
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Our use of a highly efficient removable picket weir located below the majority of the key production area provides us a means by which to handle, mark, and evaluate the number of spawners returning to Johnson Creek. 







SPAWNER 
ABUNDANCE

NOSA (Natural Origin Spawner
Abundance)

TOSA (Total Spawner Abundance)

Relative Difference in Total Spawner Abundance

Return Year

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Re
lat

ive
 P

er
ce

nt
 D

iff
er

en
ce

-100

-50

0

50

100

150

Total Spawner Abundance

Return Year

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

N
um

be
r o

f S
pa

w
ne

rs

0

200

400

600

800

1000

1200

1400

1600

1800

Secesh River (µ = 670)
Johnson Creek (µ = 636)

Natural Spawner Abundance

Return Year

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

N
um

be
r o

f S
pa

w
ne

rs

0

200

400

600

800

1000

1200

1400

1600

Secesh River (µ = 649)
Johnson Creek (µ = 384)

Relative Difference in Natural Spawner Abundance

Return Year

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Re
lat

ive
 P

er
ce

nt
 D

iff
er

en
ce

-100

-80

-60

-40

-20

0

20

40

Presenter
Presentation Notes
These are plots of Natural Origin Spawner abundance and Total spawner abundance for Johnson Creek and the Secesh River. The plots on the left show the spawner abundance estimates, while the plots on the right show the percent relative difference in Secesh spawners from Johnson Creek spawners.  Another way to look at the plots on the right is to find the 0 on the y-axis, and understand that anything falling directly on the zero means there is no difference between populations; anything below the 0 means there are more spawners in the Secesh, while anything above the 0 means there are more spawners in Johnson Creek.
  
For natural origin spawners, which is depicted in the upper left-hand plot, there are more spawners in the Secesh than in Johnson Creek. This has been the case for most all years compared. As shown in the Total Spawner Abundance plot on the lower left, the total number of spawners in Johnson Creek has increased over time, and in many cases, exceeds the number of spawners in the Secesh. This is due to the effect of supplementation.  On average, the hatchery program contributes around 250 fish annually to the spawning aggregate (click).






PRODUCTIVITY: ADULT TO ADULT 
RATIOS
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It’s important for us to understand how productivity of our population is being affected by supplementation.  We can do this through comparisons of adult to adult ratios, which describe how many adults return per given spawner in a population. The far left plot shows Johnson Creek Natural origin spawners, the middle represents the Johnson Creek supplementation fish, while the plot on the far right denotes Secesh Chinook natural’s.  

When we allow natural origin Johnson Creek adults to spawn in the wild, the average number adults that return per spawner is 1.8.  When we bring a fish into the hatchery, this average increases to 5.4, or three times the rate of the natural spawner. Productivity of natural spawners in the Secesh is just about the same as that observed for natural spawners in Johnson Creek, which is also important to note since a large difference between treatment and reference populations could indicate a deleterious effect from supplementation.



JUVENILE ABUNDANCE (TRIBUTARY)
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These plots show juvenile abundance data broken down by life history stage with Johnson Creek on the left and Secesh on the right. I’ve truncated the Johnson Creek data set to brood years 2008-16 in order to make comparisons to the Secesh, which is the period that the Tribe has operated the lower Secesh Rotary Screw Trap.  As shown by the dark green bases of the stacked bar graphs, the parr life history stage represents the bulk of the abundance estimate in both populations, followed by presmolt and then smolt. Mean annual juvenile abundance in Johnson Creek is 235,803 compared to 395,139 in the Secesh.




JUVENILE SURVIVAL TO LOWER GRANITE

Johnson Creek Juvenile Survival: Tributary to Lower Granite
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The parr life history stage, which represents the youngest, smallest, and most abundant of the juvenile migrants, experience the highest mortality upon leaving the tributary and thus contribute the most to losses between the tributary and Lower Granite.  For example, in Johnson Creek, juveniles migrating at the parr life history stage comprise an average 80% of the total abundance estimate, however their mean survival to Lower Granite is only 20%! In the Secesh, parr make up around 62% of the total mean abundance, and have an estimated mean survival to Lower Granite of 17% 



JUVENILE RECRUITS PER FEMALE

Juvenile Recruit per Female: Tributary
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The number of juvenile recruits per female is a good way to summarize the data we just discussed, and provides us a way to standardize productivity and make comparisons across our groups of interest. In this case, we’re interested in assessing what the hatchery tool buys us compared to what we’d expect to gain by not supplementing in Johnson Creek.  This is a plot of juvenile recruitment per female at the tributary for the two natural groups and for Johnson Creek supplementation fish.  As shown, the medians of the ratios between the two natural groups are similar, however there’s an order of magnitude of difference between the supplementation group and the natural groups. 




FUTURE DIRECTION

Subbasin Population Designated 
Stronghold

Viable Abundance
Threshold

Sustainable 
Escapement Objective

Ecological Escapement 
Objective

South Fork 
Salmon 
River

Little 
Salmon X 1,000 5,100 14,000

South Fork 
Mainstem

X 750 8,600 24,000

Secesh X 2,000 5,400 15,000

East Fork/
Johnson Cr

X 1,000 6,900 19,000

(2013) Nez Perce Tribe Department of Fisheries Resources Management Department Management Plan – 2013-2028
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The question regarding which direction the Johnson Creek program should take in the future depends on what happens outside of the subbasin, but is also contingent on our desired management objective.  

As indicated in the NPT DFRM Management Plan, there are several objectives and thresholds for the various populations in the South Fork subbasin that the Tribe desires to attain.  The East Fork/Johnson Creek population is on track to meeting some of these objectives, but with our current out of basin limitations we must consider other alternatives.



FUTURE DIRECTION
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This plot depicts output from a life cycle simulation model. The model was developed to estimate what level of escapement we might expect to see in the future under differing management scenarios..  Variation around the estimates was provided through 1,000 iterative model runs and represents a 20% confidence interval.  

As shown in the legend at the bottom, the red indicates what we’d expect to see if we didn’t change production and remained at a 100,000 production level, the blue shows what we’d expect at a150,000 production level, the green shows what we’d expect at a 300,000 juvenile production level, and the purple indicates what would happen if we were to quit supplementation.

Meeting the sustainable escapement objective of 6,900 remains a goal, however the size of the Johnson Creek program would need to expand considerably to meet it. In the more immediate future, we determined that an increase from 100,000 to 150,000 could yield an additional 125 adults in the return, and can immediately occur with no additional costs.  This information was reviewed and agreed upon with co-managers and US vs. Oregon parties in 2018, and given the return, is planned to commence in 2020. 



FUTURE DIRECTION
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What’s unique about programs such as this is that we’re able to adjust our production levels to meet desired conditions, including providing increased harvest opportunities. For example, if the Tribe decided to transition the JCAPE program from a small-scale conservation effort to one that would provide an increased harvest benefit, it might opt to increase its production level to 300,000 juveniles.  The potential harvest at this level, as shown by the green line, could yield as many as 375 additional fish per year.  



SUMMARY

• Since inception of the JCAPE program, we’ve observed  positive trends in redd
production, natural spawner abundance, and total abundance. 

• Supplementation in Johnson Creek has provided the population a demographic 
boost that is otherwise not evident in similar unsupplemented populations.

• The high out-of-basin mortality rate provides the continued need for 
supplementation

• We’ve found that the application of unique hatchery protocols, such as using 
100% natural origin broodstock, can yield fish that survive the same, fish that 
spawn the same, and fish that come back in similar numbers.

• The Tribe views supplementation as a tool that can be modified to address 
different management outcomes, ranging from restoration to harvest.
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In summary, we’ve seen positive trajectories in redd production, natural spawner abundance, and total abundance. 
 
We’ve witnessed a demographic boost from supplementation, which is especially critical during times of reduced productivity.

Subyearling Chinook comprise the majority of downstream migrants in the South Fork Major Population Group and exhibit the highest mortality rate of the three life history stages common to the MPG. 

The uniqueness of our program holds promise.  We’ve found that by using only natural fish in our broodstock and avoiding repeat-spawning of males, we can produce fish that survive the same, spawn the same, and come back in similar numbers. 

Finally, we’ve experienced positive results with the JCAPE formula, and based on modelling would expect even more fish if we were to scale up to higher production levels.  The flexibility that the supplementation tool provides the Tribe with the options it needs when defining it’s harvest needs.  
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