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Abstract: 
Stewart Lake was not filled in 2021 due to a low likelihood of successful razorback sucker (Xyrauchen 
texanus) entrainment and survival in the absence of a larval-triggered release from Flaming Gorge Dam 
and overall low flows from dry hydrology.  Instead, we maintained dry conditions in the wetland to 
disadvantage cattail (Typha spp.) and bulrush (Scirpus spp.) stands that had severely limited open water 
habitat resulting from previous years of operation.  Either due to dry conditions in the wetland, herbicide 
applications in late August 2020, or a combination of efforts, almost no cattail or bulrush shoots 
emerged in Stewart Lake in 2021.  In late September 2021, an attempt to mow existing cattail stalks 
from the 2020 growing season resulted in an unplanned wildfire that burned approximately 290 acres.  
Finally, a review of encounter histories of wild-spawned razorback sucker previously released from 
Stewart Lake did not reveal any new recaptures or detections. 

Study Schedule:   
2012-Ongoing 

Relationship to RIPRAP:  
GENERAL RECOVERY PROGRAM SUPPORT ACTION PLAN 
 
II.  Restore habitat (habitat development and maintenance). 
II.A.   Restore flooded bottomland habitats. 
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V. Monitor populations and habitat and conduct research to support recovery actions 
(research, monitoring, and data management). 

V.B.  Conduct research to acquire life history information. 
 

GREEN RIVER ACTION PLAN 
 
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 
V.  Monitor populations and habitat and conduct research to support recovery actions 

(research, monitoring, and data management). 
V.A. Conduct research to acquire life history information and enhance scientific techniques 

required to complete recovery actions. 

Accomplishment of FY 2021 Tasks and Deliverables, Discussion of Initial Findings and 
Shortcomings: 
Task 1: Install, operate and maintain a picket weir in the Stewart Lake outlet, and conduct an annual 
prescribed burn to maintain habitat conditions. 

In February 2021, the Recovery Program Director’s Office drafted a Green River flow request letter to 
the Bureau of Reclamation that prioritized the need for a smallmouth bass (Micropterus dolomieu) flow 
spike experiment to disadvantage recruitment.  This letter requested that under dry or moderately dry 
hydrology, spring releases from Flaming Gorge Dam be timed to match the Yampa River peak (Muth et 
al. 2000) rather than be triggered by the presence of larval razorback suckers (Xyrauchen texanus; 
Larval Trigger Study Plan Ad Hoc Committee 2012).  We determined that with drought conditions and a 
limited spring peak that may not coincide with larval presence, successful entrainment and survival of 
razorback sucker in Stewart Lake was unlikely.  Considering these circumstances, we determined that 
the best course of action was to shift Stewart Lake operations from fish production to habitat 
management in order to enhance future razorback sucker production.  Specifically, we excluded water 
from the wetland to dry out soils and disadvantage dense cattail (Typha spp.) and bulrush (Scirpus spp.) 
stands.  Furthermore, overdue repairs to the inlet and outlet gate seals were possible because the wetland 
was not inundated in 2021. 

Encroachment of cattails and bulrush has become a persistent problem at Stewart Lake, reducing the 
area of open water to 4.65 acres as measured with a handheld GPS on 04 September 2019 (Partlow et al. 
2019; Figures 1 and 2).  While cattails and bulrushes likely share similar ecology, our control efforts 
have focused on documented methods for control of cattails, the dominant species in the wetland (i.e., 
Sojda and Solberg 1993).  We have employed several strategies in an attempt to control cattails since the 
loss of open water habitat was identified as a problem in 2016 (Schelly et al. 2016).  A controlled burn 



UPPER COLORADO RIVER ENDANGERED FISH RECOVERY PROGRAM 

FY 2021 Annual Report Project #FR-165 3 

was implemented in April 2018 followed by an aerial herbicide treatment in June 2018 (Partlow et al. 
2018).  A prescribed burn was not undertaken in the spring of 2019 because of persistent wet weather 
and snow cover late into the season (Partlow et al. 2019).  Before the 2020 growing season, we made a 
one-time funding request from the Recovery Program for a roller-chopper treatment of cattail stalks 
using specialized mechanical equipment (Marsh Master; Coast Machinery LLC., Baton Rouge, LA) 
designed for use in wetlands.  This treatment was conducted in December 2019 and an aerial herbicide 
treatment (funded by the Utah Watershed Restoration Initiative) was conducted on 28 August 2020 
(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. 

In addition to drying the wetland in 2021, we initially planned to further stress cattails and reduce 
carbohydrate stores by mowing green stalks during the summer period just prior to seed production, 
when carbohydrate stores are at their lowest.  At the time, we considered the mowing option as 
somewhat tentative because it was unclear whether wetland soil conditions would allow us to operate a 
standard tractor and rotary cutter (i.e., too soft to support heavy equipment). 

To our surprise, the Stewart Lake wetland was nearly devoid of new cattail and bulrush growth in 2021 
(Figure 3).  Multiple site visits to monitor conditions confirmed that sporadic new growth was limited to 
a few small patches near the wetland periphery.  In previous years, we have observed that spring shoots 
emerge prior to spring filling under normal operations.  Thus, it is unlikely that drying alone caused the 
observed mortality.  Another possible explanation is that the 2020 herbicide treatment in conjunction 
with multiple years of reduced carbohydrate stores caused plant mortality and dry conditions prevented 
new seed germination. 

With dormant stalks from 2020 present in the wetland, the strategy of mowing to reduce carbohydrate 
stores became redundant.  However, with resources available, we moved forward with plans to mow (36 
hp tractor with 60” rotary cutter) the existing dry stalks on 29 September 2021 to improve open water 
conditions in case a prescribed burn cannot occur in spring 2022.  After several hours of mowing, dry 
vegetation built up on the equipment’s exhaust and ignited, quickly spreading into an out-of-control 
wildfire.  Responding fire crews contained the fire within the Stewart Lake Waterfowl Management 
Area after approximately 290 acres had burned.  This concluded our attempts to mow Stewart Lake as 
our equipment was a total loss to the fire.   

Additional habitat work performed in January 2021 included excavation and clearing of the inlet canal 
to maintain future functionality.  Regular excavation and clearing of the inlet canal helps prevent 
constrictions of sediment and vegetation that can reduce our ability to fill the wetland (i.e., Staffeldt et 
al. 2017). 
 

Task 2: Sample the fish community in the Stewart Lake wetland and monitor post-connection water 
quality and habitat parameters. 

Fish and water quality sampling did not occur in 2021 (see Task 1). 
 

Task 3: Sample fishes exiting the Stewart Lake outlet during draw down with a fish trap. 
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Draw down did not occur in 2021 as the wetland was not filled (see Task 1). 
 

Task 4: Data entry, analysis and reporting 
 
We performed a query of the STReaMS database on 14 November 2021 to assess the fate of wild-
spawned razorback suckers tagged at Stewart Lake during previous years of operation (STReaMS 2021).  
We reported the results of similar queries in 2019 and 2020 that included some of the first instances of 
detections of wild-spawned razorback suckers recruiting to the adult population in the upper Colorado 
River basin.  This most recent query revealed no new encounters of Stewart Lake razorback suckers.  

2014 

Of the 2014 cohort (n = 749), 20 razorback suckers were tagged during draining in 2014 and an 
additional nine 2014 year-class fish reentered the wetland in 2015 and were tagged during draining that 
year (Schelly and Breen 2015).  All subsequent reencounters of 2014 fish involved four of the nine 
individuals that reentered the wetland in 2015.  Two were detected as age-6 by remote submersible 
antennas in 2020 (see Partlow et al. 2020 for full encounter histories).  Another of these nine fish was 
recaptured in 2017 (age-3; 315 mm total length [TL]; Staffeldt et al. 2017), and finally, one was 
recaptured in 2016 (age-2; 324 mm TL). 

The two reencounters of age-6 fish, including one at a known spawning area, represent a milestone in 
razorback sucker recovery. Detailed encounter histories for these fish are provided in Partlow et al. 
(2020).  

2015  

Of the 55 tagged fish from the 2015 cohort, none were reencountered in later years. 

2016 

The 2016 cohort was the largest to date with 1,767 razorback suckers receiving PIT tags during draining.  
A remote submersible PIT antenna detected one of these fish in 2019 at age-3.  An additional 118 
individuals were detected or recaptured in 2017.  The majority of these encounters were detections by 
submersible antennas in the Stewart Lake drain or at the mouth of Ashley Creek, just 0.2 miles 
downstream (Table 1), suggesting high site fidelity for juvenile razorback suckers to Stewart Lake.  
Similarly, Hedrick et al. (2012) documented site fidelity at the Stirrup wetland where stocked razorback 
suckers of various age classes preferred to transition from wetland to riverine habitats at age-2 or age-3 
(91.4% of razorback detections). 

2017 

One razorback sucker was PIT-tagged in 2017 and has yet to be reencountered. 

2018  

One razorback sucker was PIT-tagged in 2018 and has yet to be reencountered. 

2019 
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Two of the 356 razorback suckers implanted with PIT tags in 2019 were detected by a remote 
submersible antenna at the mouth of Ashley Creek in 2020 (Table 1). 

2020 

Of the 19 razorback sucker that were implanted with PIT tags in 2020, none have been reencountered. 

Spatial patterns of reencounters 

Our analyses revealed a total of 758 reencounters of Stewart Lake razorback suckers as age-1 or older 
(including repeat reencounters of the same fish).  The vast majority of these reencounters (n = 724) were 
submersible antenna detections at the Stewart Lake Drain in 2017 (Table 1).  Twenty-six reencounters 
were physical recaptures from fyke netting or boat electrofishing, and 18 of those occurred in the 
Stewart Lake drain during 2017 (Table 2).  Other remote submersible antenna locations with passive 
detections included Ashley Creek (n = 4), Razorback Bar (n = 2), and two more detections at the Stewart 
Lake drain (Table 1). 

Additional noteworthy observations:  
See task 4 results above. 

Recommendations:   
• Bonytail (Gila elegans) reproduction in Stewart Lake in previous years (Bestgen et al. 2017) 

suggests a wetland component in the life history of this species.  An unintended consequence 
of improvements to our exclusionary structures could be a loss of access to the wetland for 
bonytail.  The Recovery Program should consider stocking small numbers of bonytail 
directly into the wetland so that we may continue to learn how these endangered fish use 
wetlands for reproduction. 

• Of the five razorback sucker that we have documented as age-2 or age-3 recruits, four are 
fish that accessed Stewart Lake at age-1 in 2015.  This suggests that juvenile razorback 
sucker that spend an additional growing season in Stewart Lake may have a higher rate of 
survival.  We recommend moving juvenile razorback sucker captured in the Stewart Lake 
drain during other projects into the wetland in future years.  The addition of a second (or 
even third) growing season in off-channel wetlands may more closely mimic the natural 
timing of razorback sucker emigration to the main channel (Hedrick et al. 2012). 

• A remote submersible PIT antenna has been deployed in close proximity of the outlet gate 
each spring since 2015 and it has been well documented that tagged endangered fishes (i.e., 
returning wild-spawned razorback sucker previously reared in Stewart Lake) swim near the 
exclusionary structure and would likely enter the wetland if exclusionary measures were 
absent.  Annual deployment of an antenna at this location was previously covered under 
Recovery Program Project #172, but funding for project #172 has been eliminated.  Pending 
additional funding to replace this effort, we recommend that we deploy available submersible 
antennas under project #165 in locations that we suspect might detect previously tagged fish 
from Stewart Lake (e.g., Stewart Lake drain, Ashley Creek, and other downstream locations 
adjacent to Stewart Lake). 
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Project Status:   
On track, ongoing. 

FY 2021 Budget Status 
Funds Provided: $56,452 
Funds Expended: $56,452 
Difference:  -0-  
Percent of the FY 2021 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, 2022. 
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Table 1.  Locations of submersible antenna detections of razorback suckers released from Stewart Lake 
by year.  Locations include tributary and mainstem habitats of the Green River, Utah with corresponding 
river miles (RM). 
Location 2016 2017 2018 2019 2020 
Ashley Creek (RM 299.0)        4 

Stewart Lake drain (RM 299.2)  724   2  

Razorback Bar (RM 310.9)    1    

Razorback Bar (RM 312.9)        1 
        

 
 
 
Table 2. Locations of physical recaptures (fyke netting and boat electrofishing) of razorback suckers 
released from Stewart Lake by year. Locations include tributary and mainstem habitats of the Green 
River, Utah with corresponding river miles (RM).  
Location 2016 2017 2018 2019 2020 
RM 284.0     1    

RM 286.8     1    

Ashley Creek (RM 299.0)     2    

RM 299.1     1    

Stewart Lake drain (RM 299.2) 1   18    

RM 299.9     2    
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Figure 1.  Open water habitat in Stewart Lake as measured with a handheld GPS on 04 September 2019 
(light blue polygon) and water control features.  Area of open water = 4.65 acres. 
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Figure 2. View of Stewart Lake wetland from the outlet gate on 30 July September 2020, detailing the 
lack of open water habitat.   



UPPER COLORADO RIVER ENDANGERED FISH RECOVERY PROGRAM 

FY 2021 Annual Report Project #FR-165 11 

Figure 3. View of Stewart Lake from the outlet gate on 2 August 2021, detailing dry, brown cattail 
stalks. 
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