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Abstract:   
This project aims to provide rearing habitat for wild razorback sucker (Xyrauchen texanus) via managed 
wetland flooding.  Success is evaluated by enumerating and transferring young of the year (YOY) 
razorback sucker to the Colorado River.  Despite a relatively low peak river discharge, flooding of the 
wetland and entrainment of razorback sucker larvae occurred in early June.  Newly developed 
supplemental water infrastructure maintained sufficient water quantity and quality to avoid fish 
mortality through the summer, and wild YOY razorback sucker were transferred from the Matheson 
Wetlands to the Colorado River for the first time. 

Study Schedule:   
2019-Ongoing 

Relationship to RIPRAP:  
GENERAL RECOVERY PROGRAM SUPPORT ACTION PLAN   
III.A.   Reduce negative interactions between nonnative and endangered fishes. 
V.  Monitor populations and habitat and conduct research to support recovery actions 

(research, monitoring, and data management). 

COLORADO RIVER ACTION PLAN: MAINSTEM 
II.A.   Restore and manage flooded bottomland habitat 
II.A.7.  Matheson 
II.A.7.d. Operate and maintain 
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Accomplishment of FY 2021 Tasks and Deliverables, Discussion of Initial Findings and 
Shortcomings: 
Task 1: Inlet sampling for larval razorback arrival. 
Larval fish samples were collected from the wetland inlet channel between from 05 May to 07 June 
2021 using quadrafoil light traps.  Sampling typically consisted of two to four light traps deployed at 
pre-determined stations spaced longitudinally along the channel between its mouth at the Colorado 
River and the water control structure at its interface with the wetland pond.  A total of 22 light trap 
samples were collected from the inlet, 21 of which contained larval fishes which were preserved for 
identification at Colorado State University Larval Fish Lab (CSU LFL).  Composition of larval samples 
will be reported after identification data are made available. 

Preliminary identification of larval suckers was conducted at UDWR Moab to determine presence or 
absence of razorback sucker larvae in the inlet channel.  Identifications were not exhaustive; i.e. 
catostomid larvae were keyed out to species only until presence of razorback sucker was confirmed.  
These preliminary identifications indicated presence of razorback sucker larvae in the inlet channel as 
early as 01 June 2021.  However, earlier collections may also contain razorback sucker larvae, but 
because flooding of the wetland was not expected, content of earlier samples were not identified to 
species.  As the potential for entrainment became evident via on-site observations of river elevation (see: 
Task 2), samples were examined for real-time presence of razorback sucker at the river-wetland 
interface. 

Task 2:  Operations, wetland fish sampling, and water quality monitoring. 
Wetland Filling 
The objective of this task is to hold Colorado River flood water out of the wetland until larval razorback 
sucker presence is determined in the inlet channel, then open the gate and flood the wetland with river 
water containing larvae while deploying a fish screen to exclude large bodied non-native fishes from the 
wetland.  Early in 2021 the wetland gate was determined to be incapable of achieving bi-directional 
control of water, contrary to project design goals.  Rather, seals on the gate hold water inside the 
wetland acceptably, but leak substantially when subjected to pressure from the river side.  To counter 
this leaking, stop logs were constructed to better control flooding from the river. 

Similarly to 2020, water from inland springs continued to flow into the wetland pond prior to flooding 
from the Colorado River. Consequently, the gate remained open to discharge these inputs, thereby 
maintaining maximum capacity for flood water entrainment.  The external fish screen was kept in place 
during this period to prevent movement of larger-bodied fishes into the wetland prior to larval 
entrainment.   

Colorado River elevation reached the bottom of the gate on approximately 01 June 2021. This occurred 
at a lower discharge—approximately 6000 cubic feet per second (cfs)—than was predicted by stage-
flow models developed during project feasibility studies. In anticipation of a brief peak flow event (D. 
Anderson, personal communication) and continued inland water inputs, the gate was left open to allow 
unobstructed flooding and entrainment as water levels increased, and stop logs were not deployed. 
Shortly after peak discharge reached the wetlands on 09 June 2021, the gate was closed with 
approximately 1 meter of height on the wetland gage.  Supplemental water delivery to the pond began 
immediately. 
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Post-entrainment water quality and fish community monitoring 
To confirm presence of razorback sucker larvae in the wetland, additional larval light trap sampling was 
conducted inside the gate.  Larval razorback sucker were preliminarily identified in the first sample 
collected within the wetland on 01 June 2021, and light trapping continued in the wetland throughout the 
flooding until 07 June 2021. 

Dissolved oxygen concentrations and temperatures in the wetland were measured continually via a 
submerged MiniDOT logger. These parameters, along with pond elevation, were also monitored on a 
weekly to bi-weekly basis via a handheld sensor to track water quality in real-time and avoid potential 
fish mortality events resulting from hypoxia.  Pond elevation at the gate was also recorded during visits. 

Throughout the summer, wetland water temperatures rose and pond height declined to approximately 
0.6 meter.  However, dissolved oxygen concentration measured on-site remained acceptable (minimum 
= 4.5 mg/L), and no evidence of large-scale fish mortality was observed. 

A survey of fishes entrained in the wetland was conducted from 01 to 02 September 2021, after high 
summer air and water temperatures had subsided.  One fyke net and four hoop nets were deployed 
overnight.  No razorback sucker were captured in these samples. 

Wetland draining and fish collection 
In contrast to 2020, timing of wetland draining was not determined by degrading water quality. Wetland 
draining occurred from 05-06 October 2021 in order to accomplish project objectives prior to opening of 
the waterfowl hunt on 16 October.   

Fish were collected by deploying a fyke net across the pond outlet for the duration of draining.  The net 
was checked every few hours, constituting 6 distinct samples, and left in place overnight to prevent 
uncontrolled release of fish from the wetland.  Standing water remaining in the wetland after draining 
was sampled via two thorough passes with a backpack electrofisher to salvage any remaining native fish.  
Only native fishes were netted during electrofishing.  Seining was also attempted at this point in 
draining, but proved largely ineffective due to masses of filamentous algae and macrophytes. 

During fish collection, native fish were immediately sorted from the more numerous non-native fish and 
processed promptly.  Native fish processing included measuring total length (mm), weight (g) and 
scanning for a PIT tag then implanting one if necessary.  Native fish smaller than the program standard 
150 mm total length threshold for PIT tagging were tagged at the principal investigator’s discretion by 
making a small incision and inserting the tag manually rather than injecting with a needle.  Native fishes 
were then held in a live well before release in the Colorado River downstream of the wetland outlet. 

Nonnative fish from each sample were weighed en masse, and then a random subsample from each was 
weighed and enumerated by species.  Individuals from the first of these nonnative subsamples were also 
measured to gain insight into size structure.  All nonnative fish collected were euthanized. 

The wetland pond was left at minimum elevation for a duration of 4 days following draining before the 
gate was closed and re-filling began.  Efficacy of the drain and reset in eliminating large-bodied 
nonnative fishes in the pond will be evaluated in Spring 2022 when the pond level is again drawn down 
to facilitate entrainment. 

Composition of fish community 
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Four individual razorback sucker were collected, PIT tagged and transferred to the Colorado River 
(Photo 1).  Total lengths of razorback sucker ranged from 121-185 mm. Four apparent razorback-
flannelmouth sucker (X. texanus x Catostomus latipinnis) hybrids (Photo 2) were also collected, tagged 
and released.  Fin clip tissue samples from these apparent hybrids and three of the four razorback 
suckers were collected and preserved in 95% ethanol solution for possible future genetic investigation of 
hybridization. 

In general, the wetland fish community was composed overwhelmingly of nonnative fish.  Nonnative 
fish biomass removed from the wetland during summer monitoring and wetland draining exceeded 18 
kg. Green sunfish (Lepomis cyanellus) were the most abundant species enumerated in subsamples, 
totaling 71% of nonnative catch.  Percent frequency of nonnative fish collected during wetland draining 
may be found in Table 2.   

 

 Task 3:  Data entry, analysis and reporting 
• Larval and juvenile fish collections and accompanying data were transferred to CSU LFL in FY 

2021.  
• Additional FY 2021 field data will be submitted to the STReaMS database by the end of 

December, 2021. 

Additional noteworthy observations: 
• One submersible PIT tag antenna was deployed in the inlet channel immediately adjacent to the 

water control structure from 24 May to 28 June 2021.  The antenna’s power cable was destroyed 
(presumably by a beaver), and only one tag was detected during the deployment.  At the time of 
reporting the tag remains unattributed in the STReaMS database. 

Recommendations:   
• Investigate methods to drain wetland water from inland sources while keeping the main gate 

closed. This may allow better generation hydraulic “head” on the river side of the gate without 
simultaneously increasing wetland pond height on the opposing side from inland filling. A pump 
or siphon on the inland side may generate more desirable conditions to achieve a brief flood with 
a high density of razorback larvae. 

• Inconsistencies in pond grade led to some standing water remaining in the pond after draining.  
Observations during electrofishing indicated that these pockets (maximum ~ 0.25 meters in 
depth) contained mostly common small-bodied nonnative fish (e.g. sand shiner Notropis 
stramineus).  Efficacy of draining to “reset” the wetland will be assessed when water is drawn 
down again in early 2022. 

• Otherwise continue operations as outlined in FY2022 SOW. 

Project Status: 
On track & ongoing. 

FY 2021 Budget Status: 
Funds Provided: $31,149 
Funds Expended: $31,149 
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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: 
Submersible PIT antenna data will be uploaded into STReaMS by the end of December, 2021. 

Signed: 
Zachary Ahrens 
Principal Investigator 
15 November 2021 
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Figure 1. 
Colorado River Cisco gage hydrograph, 2021.  River elevation reached the bottom of the wetland gate at 
approximately 6000 cubic feet per second.  Vertical shaded bars indicate 01-09 June managed wetland 
flooding (middle) and 06-07 October draining (right). Base figure courtesy of U.S. Geological Survey.   
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Table 1. 
Native fish collected during wetland draining, 06-08 October, 2021. 
Species Number of fish 
bluehead sucker (Catostomus discobolus) 2 
flannelmouth sucker (Catostomus latipinnis) 6 
razorback sucker (Xyrauchen texanus) 4 
razorback-flannelmouth hybrid (X. texanus x C. latipinnis) 4 

 
Table 2. 
Nonnative fish from enumerated subsamples during wetland draining, 06-07 October, 2021. 
Species Number of fish Percent of catch 
black bullhead (Ameiurus melas) 76 6.01% 
bluegill (Lepomis macrochirus) 3 0.24% 
common carp (Cyprinus carpio) 1 0.08% 
fathead minnow (Pimephales promelas) 40 3.16% 
western mosquitofish (Gambusia affinis) 7 0.55% 
green sunfish (Lepomis cyanellus) 902 71.30% 
gizzard shad (Dorosoma cepedianum) 1 0.08% 
plains killifish (Fundulis zebrinus) 2 0.16% 
red shiner (Cyprinella lutrensis) 49 3.87% 
sand shiner (Notropis stramineus) 184 14.55% 

 
 
  



UPPER COLORADO RIVER ENDANGERED FISH RECOVERY PROGRAM 

FY 2021 Annual Report Project 176 8 

Photo 1. 
The first wild razorback sucker transferred from nursery habitat in the Matheson Wetlands back to the 
Colorado River. 
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Photo 2. 
Apparent razorback-flannelmouth sucker hybrid (above) and razorback sucker (below) captured in 
Matheson Wetlands. 
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