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Priest Rapids Fish Forum 
Pacific Lamprey Subgroup Meeting 

 Conference Call 
Wednesday, 5 November 2025 

9:00 a.m. – 11:30 a.m. 
 

DRAFT MINUTES 

PRFF Members 
Michael Lucid, Emily Orling, USFWS  Patrick Verhey, Laura Heironimus, WDFW 
Ralph Lampman, Keely Murdoch, YN  Melissa Peterson, Chad Brown, Ecology 
Nathan and Clayton Buck, Wanapum  Aaron Jackson, Carl Merkle, CTUIR 
Jason McLellan, Bret Nine, CTCR  Steve Lewis, BIA 
Mike Clement, Chris Mott, Grant PUD  Pete McHugh, CRITFC 
Tracy Hillman, Chair     

Meeting Attendees 
Mike Clement, Grant PUD  Cory Kamphaus, YN 
Jason McLellan, CTCR  Chad Jackson, WDFW 
Amber Jackson, Ecology  Laura Heironimus, WDFW 
Chris Mott, Grant PUD  Nate Patterson, YN 
Tygh Schuster, YN  Paul Grutter, WSP 
Joseph LeMoine, Grant PUD  Tracy Hillman, Chair 
   

Action Items: 

• Laura Heironimus will compile adult White Sturgeon abundance and biomass data from 
Bonneville Reservoir. WDFW defines an adult sturgeon as >167 cm FL. 

• Jason McLellan will compile adult White Sturgeon abundance and biomass data from the Rocky 
Reach project area. 

o For both Bonneville and Rocky Reach reservoirs, abundance and biomass will be 
reported as number per area (density) and weight per area (biomass). 



 
2 

PRFF 
5 November 2025 
Draft White Sturgeon Subgroup Meeting Notes 

• Jason McLellan and Laura Heironimus will research effective population size (Ne) for White 
Sturgeon. They will evaluate whether Ne can be estimated for the project area. 

• Paul Grutter will provide separate growth figures for each brood year in each of the Priest 
Rapids and Wanapum reservoirs. The figures will show the lengths by age, the fit of the von 
Bertalanffy growth curve to the data, precision of the model (e.g., PI or CI), the parameter 
estimates (i.e., L∞, K, and t0), and sample size.  

• Paul Grutter will evaluate the effects of juvenile sampling gear on growth data and consider 
ways to incorporate data from adult sampling gear.  

• Paul Grutter will generate figures showing the relationship between length classes (X-axis) and 
mean annual growth rates (mean cm/yr on Y-axis) for sturgeon in the project area. 

o Laura Heironimus will provide Paul with an example figure. 

• The Subgroup will familiarize themselves with the White Sturgeon life-cycle model. 

• The Subgroup will consider different slot limits for harvest. 

I. Welcome and Introductions  

Tracy Hillman welcomed everyone to the PRFF White Sturgeon Subgroup meeting and identified all 
attendees.  

II. Agenda Review  

The PRFF reviewed and approved the White Sturgeon (WS) Subgroup agenda with no additions. Tracy 
noted that the objective of the meeting is to evaluate stocking levels in the project area based on 
monitoring and evaluation (M&E) data and life-cycle modeling. He reminded the group that the 
Subgroup is not a decision-making group. Rather, the PRFF convened the Subgroup to evaluate the best 
available information and make recommendations to the PRFF. Laura Heironimus added that this 
Subgroup will likely need to meet on several occasions to work through the existing information, 
conduct and evaluate model simulations, and identify recommendations for consideration by the PRFF. 
She said there should be enough information available from ongoing monitoring work to update the 
2016 Statement of Agreement (SOA).   

III. Review 2016 White Sturgeon SOA  

Tracy Hillman provided an overview of the 2016 White Sturgeon SOA (see Attachment 1), which guided 
sturgeon broodstock collection, spawning, rearing, and juvenile releases into the project area from 2016 
through 2020 and has been extended annually from 2020 to present. Tracy summarized the approach 
used in the development of the 2016 SOA and pointed out that adult sturgeon density (adults per river 
kilometer) within Bonneville Reservoir was used as the rebuilding target for the project area. The 
Bonneville sturgeon density of 40 adults per river kilometer equated to a target adult abundance of 
2,440 and 1,200 in Wanapum and Priest Rapids reservoirs, respectively. A simple spreadsheet 
population growth model, largely developed by Ray Beamesderfer, was used to develop a stocking 
strategy. The model included inputs such as survival rates, harvest rates, and stocking levels. Based on 
this work, the PRFF Policy Committee recommended the following:  

1. The most appropriate stocking rate is based off a model run using the median survival rates, a 
20% exploitation rate, and the Bonneville Reservoir slot length limit. 
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2. Based off this model run, maximum stocking rates that best achieve the Bonneville Reservoir-
based adult abundance targets for Priest Rapids and Wanapum reservoirs is 1,250 and 2,000 
yearling hatchery White Sturgeon, respectively. 

3. Recommended stocking rates will be in effect for release years 2016 through 2020. 

4. White sturgeon brood stock (and/or wild larvae) collection, spawning, and release guidelines 
affecting release years 2016 through 2020 include: 

a. If white sturgeon larvae are available for stocking, they will be used first towards the 
yearling release target to the extent possible.  Brood stock origin yearlings would then 
be used to make up the program balance if necessary and in accordance with guidelines 
(b.) through (f.) listed below. 

b. A minimum of 18 unique (one male and one female) crosses, produced from a partial or 
full factorial breeding strategy, must be achieved during spawning in order to release 
the maximum number yearlings. 

c. If >18 unique crosses are produced the number of yearling white sturgeon released will 
not exceed 1,250 for Priest Rapids and 2,000 for Wanapum reservoirs, respectively. 

d. If only brood stock origin fish are available and <18 unique crosses are produced then a 
reduced and pro-rated release strategy will be employed as described below:  Example:  
3,250 (Priest Rapids + Wanapum) fish/18 unique crosses = 180 fish/cross, thus if 10 
unique crosses are produced the stocking rate would be 10 X 180 = 1,800 yearlings 
release between Priest Rapids and Wanapum reservoirs. 

e. Regardless of how many unique crosses are produced, family (cross) equalization will be 
reflected in the release to the greatest extent possible. 

f. All entities involved in brood stock collection on behalf of GPUD agree to fish the entire 
contracted length of time and collect as many potential broodstock as possible as 
opposed to ceasing collections once six males and six females have been collected. 

5. GPUD will continue to implement the monitoring and evaluation activities as defined in the 
White Sturgeon Management Plan and 401 Certification, as modified via the annual white 
sturgeon report and study plan per the review and approval by the PRFF, and additional 
activities agreed to by the PRFF-PC (November 6, 2015).   

6. A healthy sturgeon population commensurate with the available habitat includes a population 
sustaining a reasonable level of harvest of hatchery White Sturgeon released into Priest Rapids 
and Wanapum reservoirs is acknowledged by all PRFF-PC members as a beneficial outcome of 
this hatchery supplementation program.  

7. Following termination of this SOA the PRFF and PRFF-PC will re-evaluate the model runs using 
empirical data collected from Priest Rapids and Wanapum reservoirs, in particular site-specific 
survival estimates, to determine if changes in stocking should be made.   

The PRFF has implemented these recommendations since 2016. 

Chad Jackson noted that during the preparation of the 2016 SOA, they developed a spreadsheet that 
combined all the model runs and evaluated which stocking scenarios would achieve the adult targets 
within 20%. That is, stocking rates that result in a long-term adult abundance within ±20% would be 
considered acceptable. Stocking rates that result in a long-term adult abundance within ±30% would be 
viewed with caution. Stocking rates that result in a long-term adult abundance greater than ±30% would 
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be considered unacceptable. Chad uploaded the spreadsheet (“2016 PUD Sturgeon Modeling Exercise 
Ver 4”) in the Teams Chat.  

Jason McLellan indicated that for the 2016 SOA, an adult was defined as a fish equal to or greater than 
138 cm fork length (FL). In addition, the 2016 SOA used a Bonneville density based on length (river mile) 
rather than surface area. Both the definition of an adult and density based on reservoir length rather 
than reservoir area were debated during the development of the 2016 SOA. Jason added that both 
Yakama Nation and CTCR provided letters describing the issues, and those letters are attached to the 
2016 SOA. As noted in the CTCR letter, an adult sturgeon should be defined as a fish greater than 166 cm 
FL and target adult abundances should be based on area not length of the reservoir. Using these criteria 
would have resulted in roughly a 34% reduction in the target density. That is, adult abundance targets 
would have been 1,508 and 754 in Wanapum and Priest Rapids reservoirs, respectively.   

Laura Heironimus agreed with Jason that an adult is greater than 166 cm FL. In Bonneville Reservoir, an 
adult is 167 cm FL or greater. She also agreed that using fish/area rather than fish/length makes sense.  

IV. Review White Sturgeon M&E Results  

Paul Grutter, WSP, gave a presentation titled “White Sturgeon Population Stock Assessment in the Priest 
Rapids Project Area” (see Attachment 2). The purpose of the presentation is to summarize stocking rates 
(2011-2015), describe what is known about population genetic structure and diversity, summarize the 
2025 catch distribution, describe population size and survival, identify any evidence of density 
dependence in growth rates, and indicate whether the population is trending toward achieving adult 
abundance goals.  

Paul started by describing stocking history and genetic structure. He identified the number of fish 
released into the project area and the mean lengths and weights of fish stocked. In total, 53,825 juvenile 
sturgeon have been stocked in the project area since 2003. He then identified the source of the adults 
used to produce the juveniles that were stocked into the project area each year. He added that there 
was a short-term fishery initiated to selectively remove progeny from Lower Columbia River adults (aka 
CRITFC fish). Although these fish were released into Rock Island Reservoir, some ended in the Priest 
Rapids project area. These fish were the result of crossing one female with two males. Paul noted that 
they have captured few “CRITFC” fish following the short-term selective fishery.  

Paul described the distribution of juveniles within the project area based on juvenile indexing in 2025. 
He noted that more fish are captured in Wanapum Reservoir than Priest Rapids Reservoir and brood 
years 2012-2054, 2017-2018, and 2121-2023 contributed most to the catch. He also pointed out the 
number of juveniles by brood year from Wells, Rocky Reach, and “unknown” that were captured in the 
project area. For several brood years, some fish stocked in Wanapum Reservoir were captured in Priest 
Rapids Reservoir (i.e., some fish stocked in Wanapum emigrated to Priest Rapids Reservoir). Paul added 
that the highest catch rates were often at the upper ends of the two reservoirs. Fewer fish were 
captured in the lower reach of the two reservoirs. Paul then showed the specific locations on maps 
where juvenile sturgeon were captured in the project area. Although distributed through the reservoirs, 
they tend to aggregate in specific locations.  

Paul then talked about population size and survival within the project area. He showed a figure 
identifying the length frequency (cm FL) of sturgeon captured on juvenile sampling gear for brood years 
2010-2024. The earlier brood years show more variability in length than more recent brood years. Paul 
said this is expected. He then showed the survival rates for age-1 and age-1+ fish by brood year and 
reservoir. In general, except for brood year 2010, survival rates of age-1+ fish are high (>90%). Survival 
rates for age-1 fish are much lower (<50%) and tend to be lower in Priest Rapids Reservoir than in 
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Wanapum Reservoir. Paul indicated that this could be a result of density dependence in Priest Rapids 
Reservoir. Paul estimated the abundance of sturgeon in the project area based on the CJS model 
(omitted fish that immigrated) and the multi-state model, which analyzed the full dataset. Based on the 
multi-state model, brood years 2012-2014 and 2017-2018 contributed most to the abundance of 
juvenile sturgeon in the project area. Paul noted that estimates for older brood years are more variable 
because of low catch numbers with juvenile gear (i.e., most of the fish from those early brood years 
have recruited out of the juvenile gear). The numbers of sturgeon (based on sampling with juvenile gear) 
have been variable over time in both reservoirs. Numbers in Priest Rapids Reservoir have ranged from 
about 2,000-4,500, while number in Wanapum Reservoir have ranged from about 5,000-9,000 sturgeon. 
Numbers in Priest Rapids Reservoir appear to have stabilized between 4,000 and 4,500 fish.  

Next, Paul talked about the growth of sturgeon in the project area and identified some evidence of 
density dependence. Paul addressed the following three questions: 

1. Are we seeing density dependent growth within the White Sturgeon population in either Priest 
Rapids or Wanapum reservoirs? 

2. If so, can removal of older over-abundant brood years result in increased growth and improved 
condition of younger brood years? 

3. Did past harvest efforts during 2016-2018 on brood year 2002 fish result in a change in growth 
and condition of younger brood years? 

In response to question 1, Paul showed figures identifying the relationship between age and mean FL at 
age. By fitting von Bertalanffy growth curves to the data by brood year, Paul showed that growth of 
sturgeon in the Priest Rapids Reservoir is reaching an asymptote between 75-85 cm FL, which suggests 
density-dependent effects there. Growth of sturgeon in Wanapum Reservoir does not show an 
asymptote; although, growth is slowing with age, especially with the older brood years. This could be 
related to older fish recruiting away from the juvenile gear. Paul also showed the relationship between 
brood year and absolute growth rate (cm/year) for each age group (ages 1-6). In general, absolute 
growth rates have been relatively constant within Wanapum Reservoir; absolute growth rates within 
Priest Rapids Reservoir are more variable and have shown a decline in the most recent brood years.  

Responding to questions 2 and 3, Paul described some of the fish culling and harvest activities within the 
project area during 2016-2018. He noted that there was a combination of selective removal by Grant 
PUD personnel in 2016, recreational angling, and Tribal food fisheries (using set lines). Harvest targeted 
fish between 96.5 and 183.0 cm FL. Although the goal was to target brood year 2002 sturgeon (CRITFC 
fish), other brood years and natural-origin fish were captured. Unfortunately, PIT tags were not 
recorded. Paul showed the growth rates (cm/d) and relative weight (%) by age and year in relation to 
the 2016-2018 harvest. In both reservoirs, there was no apparent response in growth rates or relative 
weight to the selective harvest. Paul indicated that possible harvest strategies should include a 
conservative slot size to reduce effects on large subadults that will contribute to future spawners, avoid 
conducting a fishery during the spawning season, conduct creel surveys and scan harvested fish for tags, 
regulate the duration of the fishery based on catch per effort, and develop a stocking model to better 
estimate the effects of harvest on future population size and natural recruitment.  

Lastly, Paul talked about model development. He recommended adapting the LGL/Chelan PUD/CTCR 
model for the Priest Rapids project area. Here is a link to the model:  

https://analytics.lglsidney.com/chelan-sturgeon/ 

Based on a conversation with Wendel Challenger (LGL), Paul provided thoughts on adapting the model 
to the project area. He identified the following required inputs: 

https://analytics.lglsidney.com/chelan-sturgeon/
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• Identify the reservoirs that will be included in the model. 

• Identify key metrics to monitor (e.g., adult fish counts by reservoir). 

• Identify management actions to model (e.g., hatchery releases and management removals by 
slot limit). 

• Provide records of hatchery releases and removals (these are used to simulate population 
changes between the last assessment and the start of the simulation). 

• Develop a database with catch and release records. 

• Estimate probabilities of fish movement between reservoirs. 

• Estimate survival rates by age or length. 

• Estimate annual growth rates (used to predict future growth trends). 

Paul was asked whether all results presented were from juvenile indexing. Paul said yes. No results from 
sampling with adult gear were included in the presentation. Laura Heironimus asked when spontaneous 
autopolyploidy testing began for sturgeon released into the project area. Chris Mott responded that all 
fish were screened starting in 2020; however, samples (n = 100) were sent to a lab for screening 
beginning in 2017. Laura suggested that spontaneous autopolyploidy may be present in some of the fish 
released into project area prior to 2017. Thus, a targeted harvest may help remove some of those fish 
before they spawn. She added that an updated SOA will need to define the size of an adult, identify an 
appropriate exploitation rate, and identify an appropriate adult target abundance.  

Jason McLellan stated that if we are overstocking the project area, the overstocking can delay or 
negatively affect the goal of developing a self-sustaining population commensurate with the available 
habitat. For example, in the Upper Columbia in Canada, stocking has occurred annually since 2002. The 
fish grow to about 120 cm FL and growth then stalls (growth asymptotes and the population stunts). 
Females mature at a median size of 166 cm FL. Thus, maturation is delayed. Looking at the same brood 
years in the US portion of the Upper Columbia, where densities have been reduced through harvest, fish 
continue to grow (growth has not asymptoted for those fish). Jason added that growth is beginning to 
slow in the US portion and may be related to continued stocking of relatively high numbers to support 
harvest and density dependence may be occurring. In short, overstocking can delay growth, which then 
delays maturation. Implementing a harvest program that targets fish larger than 120 cm FL will not help 
the situation. He noted that a recovery action such as supplementation may actually have unintended 
consequences and implementing a harvest on a range of fish sizes (slot limit) may cause other issues 
such as not equalizing family size. Laura agreed with Jason and added that some of the fish from earlier 
releases may be autopolyploidy. The presence of autopolyploidy fish in the population could reduce the 
goal of establishing a self-sustaining population in the project area.  

Given the results from index monitoring within the project area, Jason said there are two management 
actions that could be evaluated: (1) reducing stocking rates and (2) targeted removals. These actions 
may be necessary in Priest Rapids Reservoir where it appears there may be density dependence. He said 
the survival rates also seem to suggest some level of density dependence in Priest Rapids Reservoir. He 
said the survival rates were relatively high initially and then dropped off with later releases. He added 
that the drop off could be related to emigration. Jason said he would like to see more information on 
the growth of sturgeon in the project area.  

When asked about released sturgeon migrating out of the project area, Paul said they have not looked 
at that in any detail. He said some PIT tags have been detected downstream from the project area. Laura 

Jason McLellan
There have been reductions over time, with significant reductions over the past 5-years or so (most recent version of the UCWSRI Aquaculture Adaptive Management Summary is attached). Despite the reduction in stocking there are still signs of density dependent effects on growth and survival.
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agreed and said their (WDFW) sampling down river (e.g., Ice Harbor, McNary, and John Day) identified 
sturgeon that were released in the project area. During a sampling event in 2011 in McNary Reservoir, 
about 30% of the population consisted of upriver hatchery-origin fish.  

Tracy asked what additional information the group would need to make an informed recommendation 
to the PRFF. Jason responded that running some stocking scenarios with agreed-upon adult abundance 
targets, various stocking rates, and realistic harvest rates would be useful. The model will need accurate 
growth and abundance information from the project area. He noted that the inputs to the model are 
fixed and “management levers” include size of fish at release, number of fish released, and removals. 
Because the river system is dynamic, it will be important to rerun scenarios every few years with 
updated monitoring data. Laura agreed with Jason and said this is what she was hoping the Subgroup 
would do.  

Tracy said we can begin the process by defining what we mean by “adult” and identifying an appropriate 
adult abundance target for the project area. Jason indicated that using a reference adult abundance is 
appropriate and is consistent with efforts in the Wells and Rocky Reach project areas. He suggested 
using the Bonneville adult density as the reference density but added that the reference density should 
be based on area (i.e., fish/area) rather than length (i.e., fish/river mile). Laura agreed with using 
Bonneville and basing it on fish/area and noted that here are several years of additional data from 
Bonneville Reservoir that can be included in the calculation. Jason also recommended looking at 
biomass, which is something they have been doing in the Upper Columbia. He said they are evaluating 
the effects of biomass on growth rates. Having information on biomass (mean, median, and range) from 
Bonneville Reservoir may be useful. In addition to having information from Bonneville Reservoir, Jason 
thought it would be useful to look at density and biomass data from Rocky Reach Reservoir. These could 
be compared to Bonneville data, and we should be able to identify a realistic adult abundance target for 
the Priest Rapids project area. He reminded everyone that we also need to consider how overstocking 
can cause stunting, which reduces or delays recruitment of juveniles to adults. Laura added that because 
of the size of the reservoirs in the project area, we should also consider effective population size. This is 
important when establishing a self-sustaining population in the project area. Jason said he will share 
some published papers on effective population size with the group.  

Tracy said we also need to define what we mean by “adult.” In the 2016 SOA, an adult was any sturgeon 
larger than 138 cm FL. In their letter attached to the 2016 SOA, CTCR indicated that a more realistic 
definition would be a fish greater than 166 cm FL. Laura said 138 cm FL is too small. In Bonneville 
Reservoir, they use a size value of >167 cm FL to define an adult. Paul noted that they have used 150 cm 
FL as the cutoff.  

Recalling Jason’s comment about having more information on growth in the project area, Tracy asked 
the Subgroup what additional growth information would be useful. Jason responded that he would like 
to see values for the von Bertalanffy equation (e.g., L∞, K, and t0) for each brood year. These could be 
provided in figures showing the relationship between age and mean FL at age. A separate figure for each 
brood year may be appropriate. In addition, the figures should show the variability about each mean 
value and the variation associated with the fitted growth curve. Sample sizes would also be useful 
information. Laura asked to see figures that show growth rates (cm/year) across different brood years or 
length classes. Laura will send Paul an example figure showing the relationship between growth rates (Y-
axis) and length class (X-axis).  

Jason noted that because the information contained in the presentation was based only on sampling 
with juvenile gear, he questioned whether information from adult sampling could be combined with 
juvenile sampling to provide a more realistic picture of abundance, growth, and survival. Paul indicated 
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that he believes he can do that. Because adult monitoring occurs every three years, there will be gaps in 
adult data. Nevertheless, Paul will try to combine the data.  

Tracy said everyone should have access to the model (the link to the model is provided above). Jason 
noted that the model has not been parameterized for the Priest Rapids project area; therefore, running 
various scenarios with the existing model may provide misleading results (see Paul’s last few slides). 
Nevertheless, it may be useful to explore the model and become familiar with it.  

Regarding harvest goals, Tracy said it may be too early to dive deep into those. Laura agreed and said it 
would be useful to first run the parameterized model with an agreed-upon adult abundance target and 
accurate growth and survival data. Then we can decide what harvest rates we want to include in the 
model. Laura said she also wants to give more thought to use of slot limits to reduce the abundance of 
earlier release groups because of the possibility of autopolyploidy in the population. Jason said the 
model can be used to run various harvest scenarios, but he cautioned that using harvest to target a 
specific group of fish (e.g., 2002 brood) can have negative effects on wild fish and the effects can be 
large.  

The Subgroup thanked Paul for the presentation. Tracy will share the presentation with the PRFF (it is 
also attached to these notes; Attachment 2). 

V. Next Steps  

Tracy Hillman summarized next steps and identified the following action items: 

• Laura will compile adult White Sturgeon abundance and biomass data from Bonneville 
Reservoir. WDFW defines an adult sturgeon as >167 cm FL. 

• Jason will compile adult White Sturgeon abundance and biomass data from the Rocky Reach 
project area. 

o For both Bonneville and Rocky Reach reservoirs, abundance and biomass will be 
reported as number per area (density) and weight per area (biomass). 

• Jason and Laura will research effective population size (Ne) for White Sturgeon. They will 
evaluate whether Ne can be estimated for the project area. 

• Paul will provide separate growth figures for each brood year in each of the Priest Rapids and 
Wanapum reservoirs. The figures will show the lengths by age, the fit of the von Bertalanffy 
growth curve to the data, precision of the model (e.g., PI or CI), the parameter estimates (i.e., 
L∞, K, and t0), and sample size.  

• Paul will evaluate the effects of juvenile sampling gear on growth data and consider ways to 
incorporate data from adult sampling gear.  

• Paul will generate figures showing the relationship between length classes (X-axis) and mean 
annual growth rates (mean cm/yr on Y-axis) for sturgeon in the project area. 

o Laura will provide Paul with an example figure. 

• The Subgroup will familiarize themselves with the White Sturgeon life-cycle model. 

• The Subgroup will consider different slot limits for harvest. 

Depending on when everyone can complete their action items, our next Subgroup meeting could be as 
early as December, but more likely sometime in the new year.   
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VI. Adjourn  

With no additional business to discuss, Tracy Hillman adjourned the meeting at 11:33 am.  

VII. Next Meeting  

The White Sturgeon Subgroup will meet after action items are complete. 
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Attachment 1 
 

2016 White Sturgeon Statement of Agreement 
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Attachment 2 
 

Presentation by Paul Grutter on White Sturgeon Population Stock 
Assessment in the Priest Rapids Project Area 
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