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Abstract: 
Razorback Sucker (RZB; Xyrauchen texanus) larval drift coincides with high flows during spring runoff, 
allowing for entrainment into warm, productive floodplain nursery habitats essential for recruitment of 
early life stages.  However, in most years implementation of the Larval Trigger Study Plan (LTSP) is 
necessary to connect high priority wetlands to the middle Green River while drifting larvae are present.  
During LTSP implementation in 2022, we used floodgates to control flows and screens to exclude large-
bodied nonnative fishes while entraining larval RZB at Stewart Lake.  The wetland was nearly filled to 
capacity (gauge height = 6.5 ft) during the larval drift period, despite a short peak-flow duration.  
Following an inundation period of just over three months, 3,294 age-0 RZB (mean total length [TL] = 
152 mm; range = 76-201 mm TL; 8 mortalities) were encountered during draining.  A total of 3,273 
RZB (99.4%) were PIT-tagged for future tracking of the 2022 wild-spawned cohort.  Furthermore, fish 
biomass was dominated by native fishes for the first time in the history of Stewart Lake LTSP operation.  
Habitat improvements over many years of effort to combat encroachment of emergent vegetation 
ultimately increased the amount of open water habitat available in Stewart Lake, also highlighting the 
need to sacrifice wetland operations when possible (i.e., avoid operation during drier hydrology) in order 
to maximize production during higher flow scenarios.  

Study Schedule:   
2012-Ongoing 

Relationship to RIPRAP:  
GREEN RIVER ACTION PLAN 
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I.D.2.a. Evaluate survival of young and movement of sub-adult razorback suckers from 
floodplains into the mainstem in response to flows. 

I.D.2.b.(5)(a)   Implement the Larval Trigger Study Plan 
II.A.  Restore and manage flooded bottomland habitat. 
II.A.3.d.1. Conduct real-time larval razorback and Colorado pikeminnow sampling to guide Flaming 

Gorge operations. 
II.A.5. Manage and/or modify priority floodplain sites for nursery habitat for endangered fish (as 

identified in Floodplain Synthesis, LTSP, etc.) 
II.A.5.a.  Stewart Lake 

Accomplishment of FY 2022 Tasks and Deliverables, Discussion of Initial Findings and 
Shortcomings: 
Task 1: Operate and maintain a fish screen at the Stewart Lake outlet gate to entrain water and larval 
Razorback Sucker.  Conduct a prescribed burn as conditions allow to maintain habitat conditions (once 
every three years).                                                                                                                      
Encroachment of Cattails (Typha spp.) and Bulrush (Scirpus spp.) has been recognized as a persistent 
problem at Stewart Lake and reduced the area of open water to 4.65 acres as measured with a handheld 
GPS on 04 September 2019 (Partlow et al. 2019; Figure 1).  We have employed several strategies in an 
attempt to control these emergent macrophytes since the loss of open water habitat was identified as a 
problem in 2016 (Schelly et al. 2016).  A controlled burn was implemented in April 2018 followed by an 
aerial herbicide treatment in June 2018 (Partlow et al. 2018).  In 2020 we utilized a roller-chopper 
treatment of Cattail stalks using specialized mechanical equipment (Marsh Master; Coast Machinery 
LLC., Baton Rouge, LA) designed for use in wetlands (Partlow et al. 2020).  This treatment was 
conducted in December 2019 and another aerial herbicide treatment was conducted on 28 August 2020 
(Partlow et al. 2020).   

Both the controlled burn (2018) and the mechanical stalk disruption (2019) were attempts to implement 
a strategy that targets carbohydrate stores retained in underground rhizomes while plants are dormant.  
Specifically, aerenchyma tissue that provides air passage from leaves to rhizomes must be destroyed and 
rhizomes must be flooded prior to the next growing season to force anaerobic conversion of starches 
(Sojda and Solberg 1993).  Our experience with the prescribed fire in 2018 and the mechanical treatment 
in 2019 have raised doubts that sufficient flooding of the wetland is possible within the current 
constraints of selenium mitigation (Naftz et al. 2005) and endangered fish management.  Considering 
this, we recommend using prescribed fire as a more cost-effective solution when logistics allow, while 
simultaneously exploring new strategies for Cattail control (Partlow et al. 2020).  Prior to 2021, we had 
been unsuccessful in achieving widespread Cattail mortality and an increase in contiguous open water 
habitat.  However, a reduction in Cattail stalk diameter and seed head size was observed (Partlow et al. 
2021).    
 
In February 2021, the Recovery Program’s Green River flow request letter to the Bureau of Reclamation 
(BOR) prioritized the need for a Smallmouth Bass (Micropterus dolomieu) flow spike experiment over 
larval-triggered spring peak operations.  This letter requested that under dry or moderately dry 
hydrology, spring releases from Flaming Gorge Dam (FGD) be timed to match the Yampa River peak 
(Muth et al. 2000) rather than be triggered by the presence of larval Razorback Suckers (RZB; 
Xyrauchen texanus; Larval Trigger Study Plan [LTSP 2012]).  We determined that with drought 
conditions and a limited spring peak that may not coincide with larval presence, successful entrainment 
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and survival of RZB in Stewart Lake was unlikely.  We therefore determined that the best course of 
action was to shift Stewart Lake operations from fish production to habitat management in order to 
enhance future RZB recruitment.  Specifically, we excluded water from the wetland to dry out soils and 
disadvantage dense stands of Cattail and Bulrush (Partlow et al. 2021).   
 
On 17 February 2022, we partnered with Utah Forestry Fire and State Lands personnel to conduct 
another prescribed burn (Figure 2) to complement an accidental fire that occurred in the fall of 2021 
following an off-year from wetland operation (Partlow et al. 2021).  After Stewart Lake entrainment (see 
below) and initiation of wetland draining (Task 2) in 2022, we opportunistically worked with Tom 
Platero, Utah Division of Wildlife Resources Habitat Section, to deploy a drone to photograph the 
Stewart Lake wetland on 26 September 2022 in order to estimate open water habitat.  Although it was a 
very conservative estimate because draining commenced earlier in the month, we determined that 
approximately 100 acres of open water habitat remained following a full growing season (Figures 3 and 
4).  Although difficult to tease apart due to multiple confounding factors, we think that the combination 
of all our efforts leading up to 2022 operation were successful in achieving our goals for habitat 
improvement, which is clearly demonstrated by the most successful year to date regarding age-0 RZB 
recruitment (see Task 3).     
 
Under the LTSP, the BOR begins ramping up FGD releases to help with entrainment of larval RZB 
following detection of drifting larvae in light traps via Recovery Program Project #22f.  In 2022, the 
Green River Basin Fish and Wildlife Conservation Office (GRB FWCO) detected the first larval RZB at 
Cliff Creek (river mile 302.8) on 21 May 2022 (Figure 5).  Coinciding with full by-pass flows (8,600 
cubic feet/second [cfs]) released by BOR from FGD in response to the larval trigger, mean daily 
discharge for the Green River at Jensen, Utah was above 10,000 cfs from 27 May 2022 to 04 June 2022, 
with an instantaneous peak discharge of 17,000 cfs on 31 May 2022 (Figure 5).  Filling of Stewart Lake 
through the outlet gate began on 23 May 2022 and continued through 02 June 2022 (Figure 5).  To 
compliment flow entrainment at the outlet gate and to ensure the best possible fill during a predicted 
short-duration, lower-magnitude LTSP event, we opened the inlet gate from 28 May 2022 to 03 June 
2022 (Figure 5). Following closure of both gates, gauge height in the Stewart Lake wetland was 6.5 ft.   
 
To document entrainment of larval RZB in Stewart Lake, light traps (n = 16) were deployed both outside 
the Stewart Lake wetland in the outlet channel and inside the wetland from 27-29 May 2022 (checked 
on 28-30 May 2022).  All light traps contained larval RZB and five traps contained Flannelmouth 
Sucker larvae (n = 13; Catostomus latipinnis).  Specifically, traps set in the outlet channel (n = 4) 
captured a total of 32 RZB larvae confirming adequate densities in the area available for entrainment.  
Light traps set along the interior of the wetland (n = 12) captured a total of 47 larval RZB.  Note that this 
data should be interpreted with caution as laboratory confirmation of species identification is pending.   
Task 2: Sample fishes exiting the Stewart Lake outlet during draw down with a fish trap. 
We began draining Stewart Lake on 12 September 2022.  Of particular note, gauge height at Stewart 
Lake dropped to approximately 4.4 ft over the course of the summer (i.e., ~2-ft decrease from the time 
that gates were closed on 03 June 2022), highlighting the fact that supplemental water releases at a rate 
of 2-3 cfs throughout the growing season are insufficient to maintain water levels over the summer.  Our 
draining schedule typically entailed trap checks twice daily during most weekdays until 09 October 2022 
when draining was completed.  However, our schedule was ultimately dictated by personnel availability 
resulting from substantial staffing shortages in the second half of our 2022 field season.  In response, the 
PDO provided additional flexibility for project implementation for the latter part of the field season with 
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a focus on completion of high priority projects (e.g., wetland management for RZB).  Following PDO 
approval of a more streamlined work plan, we held a meeting with the GRB FWCO to determine where 
we could best assist one another to finish out the field season successfully.  Playing to the strengths of a 
well-fostered and longstanding relationship with our GRB FWCO partners, and highlighting the 
importance of inter-agency relationships when a common goal is desired for overall team success, we 
developed the Technical Wetland Interagency System Team (TWIST).  Highly productive in the first 
year of implementation, we designed TWIST with the intention of joining forces to ensure adequate 
personnel coverage for successful completion of all middle Green River wetland projects into the future.   
 
As observed in previous years of operation (e.g., Schelly et al. 2016; Partlow et al. 2020), fish numbers 
in the outlet trap remained relatively low until we neared the final stages of draining.  By 29 September 
2022, the wetland was drained to a gauge height of 2.5 ft (i.e., nearly complete), at which time we closed 
the gate in anticipation of final flushing flows that morning; pre-arranged through coordination with the 
Uintah Water Conservancy District (UWCD) and Burns Bench Irrigation Company.  Our supplemental 
water delivery request continued for 24 hours at a flow rate of 10 cfs.  We reopened the outlet gate on 02 
October 2022 to continue draining and it was operated daily until draining was complete.  While we 
were able to drain the remainder of standing water from the wetland proper, the dredged channel inside 
the wetland had sufficient depth to allow large numbers of fish to remain in the wetland and avoid 
capture.  In combination with numerous iterations of raising the outlet gate allowing water to pool in the 
wetland, followed by subsequent lowering of the gate to flush fish out with pulses of water (Partlow et 
al. 2020), we deployed a new technique to increase evacuation rates of RZB.  Specifically, we used a 4.7 
m seine (1/8 inch mesh) and conducted seine hauls of approximately 100 m in length in the deepest 
areas of the channel near the outlet gate to push fish into the kettle/trap area (Figure 6).  This action was 
followed by immediate closure of the outlet gate to trap fish in the kettle area (i.e., between the outlet 
gate and fish trap) where we conducted additional seine hauls to capture and process remaining RZB 
(Figure 6).  On the afternoon of 09 October 2022, fish dwindled to low numbers with each effort, and we 
deemed the wetland drained. 
 
We measured and scanned all native fishes encountered in the fish trap for a PIT tag.  A total of 3,294 
age-0 RZB (mean total length [TL] = 152 mm; range = 76-201 mm TL; 8 mortalities) were encountered 
during draining (Figure 7).  A total of 3,273 RZB (99.4%) were PIT-tagged for future tracking of the 
2022 wild-spawned cohort.  All native fishes were released into the middle Green River downstream of 
the outlet canal.  Of special note, fish biomass (based on average TL) was dominated by RZB based on 
average size (Table 1; Figures 7 and 8).  Additionally, 14 Flannelmouth Sucker, nine Bonytail (Gila 
elegans), and one Flannelmouth Sucker x Razorback Sucker were collected (Table 1).   
 
Total abundance of nonnative fish species was estimated by subsampling (see Partlow et al. 2020 for 
specific protocols).  Nonnative species composition during the draining phase of Stewart Lake is 
described in Table 1.  The dominant nonnative species encountered were Fathead Minnow (Pimephales 
promelas), Green Sunfish (Lepomis cyanellus), and Red Shiner (Cyprinella lutrensis) which together 
accounted for 96% of the total catch.  Furthermore, nonnative biomass (based on species composition 
and average TL) relative to native fishes was drastically reduced relative to any other year of Stewart 
Lake operation (Breen and Skoruspki 2012; Skorupski et al. 2013; Schelly and Breen 2015; Schelly et 
al. 2014, 2016; Staffeldt et al. 2017; Partlow et al. 2018, 2019, 2020). 
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Task 3: Data entry, analysis and reporting 
In the interest of finalizing this report in a timely manner, which has been delayed substantially due to 
ongoing UDWR-Vernal staffing shortages, we did not provide an analysis of remote submersible PIT 
antenna detections resulting from deployment in the outlet canal in close proximity of the outlet gate 
(see Figure 1) during the entrainment phase (Task 1). However, we can provide an addendum to this 
report with that information at a later date upon request.   
 
Task 4: Dredge the inlet channel to maintain proper function (every other year). 
Given that we conducted a prescribed burn at Stewart Lake on 17 February 2022 (see Task 1; Figure 2), 
we did not dredge the inlet canal to Stewart Lake.  Regardless, sedimentation in the inlet canal was not a 
limiting factor impeding wetland function following the 2022 entrainment phase.  However, past 
experience clearly suggests that there is an accumulated effect with each year that passes without 
implementing this action (Staffeldt et al. 2017).  Therefore, irrespective of whether a prescribed burn is 
possible over the winter/spring of 2023, we suggest that a complete dredge of the inlet channel in 
autumn of 2023 will be quite beneficial to maintain proper wetland function ensuring future project 
success.                                                           

Additional noteworthy observations:  
Overall, operation of Stewart Lake in 2022 was extremely successful based on the total abundance of 
wild-spawned RZB released back to the middle Green River (n = 3,294), average RZB size (mean = 152 
mm TL), and the percentage of fish PIT-tagged (99.4%) available for future tracking efforts through 
time.  Furthermore, despite only a partial fill in 2022, we far exceeded the previous high benchmark for 
success from 2016 when we had a complete fill derived from an extensive filling period overlapping 
larval RZB drift (Schelly et al. 2016).  Given that large cohorts produced from previous years of 
operation at Stewart Lake (e.g., 2014 and 2016) have been followed by numerous detections of age-1 
RZB by PIT arrays as well as active captures during other projects the following spring (e.g., Schelly 
and Breen 2015; Staffeldt et al. 2017), we anticipate encountering large numbers of age-1 individuals 
from the 2022 cohort in close proximity of the Stewart Lake outlet canal in 2023 and beyond.  
Furthermore, previous research has determined that juvenile RZB prefer to remain in wetlands for more 
than one season before moving into riverine habitats on their own volition (Hedrick et al. 2012), 
providing supporting evidence for this suspicion.  However, 10 RZB released from Stewart Lake in 
2022 were detected at the Green River Canal in Green River, Utah (David Speas, BOR, personal 
communication) from 13-29 October 2022.  Given the short duration and substantial movements 
observed by these individuals, as well as the overall abundance of PIT-tagged RZB from the 2022 
cohort in the middle Green River (Goodell and Breen 2022; Smith and Beers 2022; this report), 
Recovery Program personnel need to be vigilant with regards to reencountering these fish during future 
activities.  As such, we need to collectively determine the best way to document the 2022 RZB cohort 
through time, including passive detections as well as active captures (Zelasko and Bestgen 2022).  
Moreover, efforts to capture untagged RZB (i.e., fish from the 2022 cohort may have survived in less-
intensely managed wetlands or even riverine habitats) should occur by all means possible (K. Bestgen, 
Colorado State University Larval Fish Lab [LFL], personal communication). 
 
Clearly demonstrated by the most successful year to date regarding age-0 RZB recruitment, our 2022 
results confirm the importance of being persistent regarding wetland habitat management in order to 
benefit future recruitment success.  Although a conservative estimate, open water habitat in Stewart 
Lake increased from less than five (Figure 1) to approximately 100 surface acres (Figures 3 and 4) by 
implementing a variety of protocols over several years (e.g., prescribed burns, herbicide treatments, 
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mechanical treatment, canal dredging to ensure adequate function, and scheduling an off-year without 
inundation) to combat emergent vegetation.  Although difficult to tease apart which tactic(s) were most 
effective, the combination of all our efforts leading up to 2022 operation was highly successful in 
achieving our goals for habitat improvement.  Furthermore, we suspect that implementing an off-year 
where Stewart Lake was not operational so that the wetland could dry thoroughly (Partlow et al. 2021) 
was the final factor leading to widespread Cattail mortality.  However, stemming from years of trial and 
error, we have demonstrated that diligence with vegetation control measures is crucial.   
 
Native fishes dominated total biomass (based on average TL) during the Stewart Lake draining phase in 
2022 (Table 1), resulting in our most successful year of implementation to date.  Moreover, abundance 
of nonnative fish species and overall nonnative biomass that has typically far exceeded native fishes 
during previous efforts (Schelly and Breen 2015; Schelly et al. 2016; Staffeldt et al. 2017; Partlow et al. 
2018, 2019, 2021) was surprisingly low in 2022.  Although the mechanism for this drastic difference in 
fish community composition is unclear, the same pattern was observed at all middle Green River 
wetlands (Goodell and Breen 2022; Smith and Beers 2022; this report) operated in 2022 for the LTSP, 
and undoubtedly a major factor contributing to RZB recruitment success.  
 
In response to a recommendation (Partlow et al. 2021) to investigate Bonytail reproduction in wetlands 
(Bestgen et al. 2017), 105 surplus Bonytail (mean TL = 266.7 mm) from Wahweap Hatchery were 
stocked into Stewart Lake on 30 June 2022.  Assessment of Bonytail predation on larval razorback 
sucker was a secondary area of interest related to this stocking event (T. Jones, PDO, personal 
communication).  However, the timeframe of this stocking event was likely post-spawn (J. Smith, Utah 
Division of Wildlife Resources–Wahweap Hatchery, personal communication), which was essentially 
confirmed by the absence of age-0 Bonytail during the draining phase of Stewart Lake (Table 1).  Of the 
109 Bonytail stocked in 2022, nine were reencountered (Table 1); three were released alive and six 
perished when the outlet gate was closed over a weekend and fish were subjected to low dissolved 
oxygen levels.   
 
A large number of fish mortalities were observed inside the wetland near the supplemental water 
delivery pipes on 08 October 2022.  Due to mechanical problems, flushing flows delivered on 29 
September 2022 (see Task 2) were routed through a different location than previous years (J. Hunting, 
UWCD, personal communication).  This location provides a less direct route to the center of the wetland 
and may have increased the likelihood of fish being stranded when the water was turned off.  The vast 
majority of the dead fish observed were Common Carp (Cyprinus carpio; approximately 300 mm TL), 
but three RZB and two Bonytail were observed among the carcasses.   
 
Fish seemed more resistant than previous years to entering the fish trap during draining.  Even after 
seining into the kettle/trap area (see Task 2), fish would stay in the area between the outlet gate and the 
fish trap (Figure 6), often hiding underneath the overshot gate.  When draining was suspended over the 
weekend of 29 September through 02 October 2022, several dead Common Carp and six Bonytail were 
found between the gate and trap when draining was resumed.  Interestingly, more than 100 age-0 RZB 
survived the low oxygen event. 
 
Inquiries by numerous Recovery Program partners in 2021 regarding field identifications of age-0 and 
juvenile RZB, as well as potential hybrids, prompted further verification via genetic analyses.  We 
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collected fin clips (n = 27) from suspected Flannelmouth Sucker and RZB, as well as seven age-0 RZB 
(whole fish from mortalities), sampled from Stewart Lake during the draining phase.  Fin clips and 
whole fish were preserved in 100% EtOH, and fin clips were sent to Southwestern Native Aquatic 
Resources Recovery Center to conduct genetic analyses for species verification purposes.  Whole fish 
specimens were transferred to LFL.  Identification results are pending and will not be discussed further 
in this report.   

Recommendations:   
• Remote submersible PIT antennas have been deployed in close proximity of the outlet gate 

each spring since 2015, and it has been well documented that PIT-tagged endangered fishes 
(i.e., returning wild-spawned RZB previously reared in Stewart Lake) swim near the 
exclusionary structure and would likely enter the wetland if exclusionary measures were 
absent.  Deployment of an antenna at this location was previously covered under Recovery 
Program Project #172, but funding has been eliminated.  Additionally, the importance of 
tracking previously PIT-tagged wild-spawned RZB, especially in known spawning locations 
is crucial to follow wild cohort recruitment into the spawning population (e.g., Partlow et al. 
2021).  Above all, tracking the highly successful 2022 cohort in the middle Green River 
(Goodell and Breen 2022; Smith and Beers 2022; this report) through time is of utmost 
importance so we can continue to improve RZB management as a Recovery Program in order 
to reach recovery goals of self-sustaining populations.  We strongly recommend that Project 
#172 be reinstated (with a new focus to investigate 2022 RZB cohort), with increased 
funding levels, so that we can increase RZB encounters in combination with active captures 
(e.g., Zelasko and Bestgen 2022) and achieve objectives described above. 

• Success of age-0 RZB recruitment in Stewart Lake in 2022 confirmed the importance of 
being persistent regarding wetland habitat management in order to benefit future recruitment 
success.  By implementing a variety of protocols over several years to combat emergent 
vegetation, we demonstrated that it is possible to improve habitat conditions (i.e., open water 
habitat).  Moreover, years of trial and error at Stewart Lake (Staffeldt et al. 2017; Partlow et 
al. 2018, 2019, 2020, 2021) have proven that vegetation control measures are an absolute 
must to ensure continued success of LTSP managed wetlands.  Although strategies may 
differ by wetland, measures of some kind are crucial to prevent monotypic stands of 
emergent vegetation from taking hold.  In addition to continuing other control measures 
when possible (e.g., prescribed burns, herbicide treatments), we recommend that off-years 
are pursued at Stewart Lake and other middle Green River wetlands when dry hydrology 
persists, given that thorough drying (i.e., complete wetland reset) is likely essential for 
maintaining optimal habitat conditions for recruitment of wild-spawned RZB. 

• Bonytail reproduction in Stewart Lake in previous years (Bestgen et al. 2017) suggests a 
wetland component in the life history of this species.  Although we intentionally stocked 
adult Bonytail in Stewart Lake in 2022, we missed the reproductive window.  Therefore, we 
recommend that the PDO specifically hold a small number of adult Bonytail for future 
stocking events at Stewart Lake for this purpose, with the caveat that stocking will be 
scheduled in advance to occur earlier in the year so that it is possible to further assess 
reproduction in wetland habitats.  Additionally, there have been concerns from numerous 
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Recovery Program partners regarding stocking adult Bonytail into habitat occupied by wild 
RZB larvae.  Unprecedented recruitment success at Stewart Lake in 2022 despite the 
presence of adult Bonytail in the wetland, albeit in limited abundance, should alleviate this 
concern.  

• The fish kill observed on 08 October 2022 provided helpful insights regarding final flushing 
flows to maintain adequate water quality during the final stages of draining at Stewart Lake 
(e.g., Partlow et al. 2020).  Specifically, this fish kill event provided evidence that flushing 
flows can be detrimental to recruitment success by providing a flow cue that native fishes 
follow to a source, ultimately taking them farther from safety.  For example, Bonytail and 
RZB were stranded in areas of the wetland with limited standing water and dense vegetation, 
thus preventing their escape.  Additionally, there were no obvious signs of process-driven 
mortalities in any other wetland during TWIST efforts (Goodell and Breen; Smith and Beers 
2022), despite the complete lack of a supplemental water source to improve water quality 
during draining.  Therefore, we recommend that a higher priority is put on supplemental 
water delivery during summer than flushing flows during the draining phase at Stewart Lake.  
Benefits from reprioritizing use of supplemental water would be two-fold: (1) recruitment 
success may increase due to lower mortality rates and (2) more water from our 1,000 acre 
feet allotment will be available to ensure adequate water quality and depth (see Task 2) 
throughout the growing season.  However, we should maintain flexibility in our protocols 
and final flushing flows should remain an option for future operations. 

Project Status:   
On track, ongoing. 

FY 2022 Budget Status 
Funds Provided: $49,429 
Funds Expended: $49,429 
Difference:  -0-  
Percent of the FY 2022 work completed, and projected costs to complete: 100% 
Recovery Program funds spent for publication charges: -0- 

Status of Data Submission  
Data will be uploaded into STReaMS by January, 2023. 
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Table 1.  Percent composition of fish species and their total lengths (TL) collected in 2022 while 
draining Stewart Lake.  Totals and percent composition include estimates extrapolated from 
subsampling. 
Species Total % Composition Mean TL (mm) Range TL 
Bonytail 9 <0.1 326 285-370 
Black Bullhead 117 0.1 

  

Brook Stickleback 159 0.1 
  

Common Carp 233 0.2 297 285-314 
Fathead Minnow 68,722 60.1 

  

Flannelmouth Sucker 14 <0.1 102 84-118 
Flannelmouth x 
Razorback Sucker 

1 <0.1 86  

Green Sunfish 26,569 23.2 
  

Razorback Sucker 3,294 2.9 152 76-201 
Redside Shiner 10 <0.1 

  

Red Shiner 14,569 12.7 
  

Sand Shiner 305 0.3 
  

White Sucker 347 0.3 
  

  

http://digitalcommons.unl.edu/icwdmwfm/33
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Figure 1.  Open water habitat in Stewart Lake as measured with a handheld GPS on 04 September 2019 
(Partlow et al. 2019; light blue polygon) and water control features.  Area of open water = 4.65 acres. 
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Figure 2.  Prescribed burn of the Stewart Lake Wildlife Management Area on 17 February 2022.    
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Figure 3. Orthomosaic map of the Stewart Lake Wildlife Management Area (WMA) compiled from 
drone footage taken on 26 September 2022 by Tom Platero, UDWR-Vernal Habitat Section.  Open 
water habitat (red lines) is roughly outlined for a conservative estimate of surface area.  
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Figure 4.  Aerial view of the Stewart Lake wetland on 26 September 2022 following partial draining 
which was initiated on 12 September 2022 (see Task 2).  Shallower fringe habitats dominated by 
submergent vegetation are no longer inundated, while deeper open water habitat representative of the 
wetland remains.  Note that the entrainment phase in 2022 was only comprised of a partial fill due to the 
short duration of Larval Trigger Study Plan flows (LTSP 2012; see Figure 5).  Drone footage provided 
by Tom Platero, UDWR-Vernal Habitat Section. 
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Figure 5. Hydrograph of 2022 spring flows during the Larval Trigger Study Plan (LTSP 2012), with first 
detection of larval Razorback Sucker and Stewart Lake filling periods highlighted.  Flow data originates 
from USGS gages #09261000 (Jensen, UT), #09260050 (Deerlodge Park, CO), and #09234500 
(Greendale, UT). 
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Figure 6.  Seining the main drainage channel at Stewart Lake near the tail end of the draining phase (top 
left panel) to push Razorback Sucker (RZB) reluctant to leave the wetland into the kettle/trap area 
(bottom panel) for capture via additional seine hauls (top right panel).  Once captured, RZB were 
processed and released into the middle Green River. 
 
 



UPPER COLORADO RIVER ENDANGERED FISH RECOVERY PROGRAM 

FY 2022 Annual Report Project #165 17 

 
Figure 7.  Length-frequency histogram of Razorback Suckers sampled from Stewart Lake in 2022. 
 

 
Figure 8.  Wild-spawned Razorback Suckers from the 2022 cohort reared in the Stewart Lake wetland 
that were PIT-tagged and released back to the middle Green River.  
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