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CCAST Green Sunfish (Lepomis cyanellus) Case Study Word Document to Accompany 
Power Point Presentation.   

Slide 1: Introduction 

Today, I will be providing updates on the efficacy of mechanical removal of Green Sunfish at 
Horse Camp Canyon, a tributary to Aravaipa Creek and Bonita Creek.  Green Sunfish removal 
efforts at both sites were first reported at DFC in 2013.  Both Aravaipa and Bonita Creek are 
located within southeastern Arizona and are unique in that they still support intact or relatively 
intact native fish assemblages and they are closed systems as they both have constructed fish 
barriers across them that prevent nonnatives from moving upstream.  However, both native 
fisheries are threatened by the presence of nonnative predatory and competitive fish species, 
particularly the highly piscivorous Green Sunfish.  To improve conditions for native fish, we 
initiated mechanical nonnative fish removal projects in lower Bonita Creek in 2009 and in Horse 
Camp Canyon in 2010.  I will start with an update on Bonita Creek. 

Slide 2:  Bonita Creek Map  

Bonita Creek is located approximately 12 miles northeast of Safford.  The majority of Bonita 
Creek is intermittent, but the lower 15 miles below the San Carlos Apache Indian Reservation 
boundary is mostly perennial and is located within the Gila Box RNCA.  The Creek is divided 
into lower and upper reaches based on the City of Safford’s infiltration gallery that extracts water 
for municipal use.  There are 15-low water road crossings that provide both administrative and 
recreational access throughout the lower section of Bonita Creek.   

The barrier was constructed by the BOR in 2008 and the lower section of the creek from the 
City’s infiltration gallery downstream to the fish barrier was chemically renovated with the 
piscicide rotenone to remove nonnative fishes as part of a multi-agency native fish restoration 
project. 

Slide 3:  Bonita Creek Restoration – Picture of fish  

The purpose of the project was to protect the extant fish fauna, which includes the endangered 
Gila Chub, Longfin Dace, Speckled Dace, Sonora Sucker, and Desert Sucker and to secure 
habitat for repatriation of imperiled native Gila River basin fishes, including the federally 
endangered Gila Topminnow.  Post treatment monitoring to determine efficacy of the chemical 
treatment yielded no fish and the treatment was deemed successful.   

Slide 4:  Bonita Creek Timeline 

During annual monitoring in March of 2009, we discovered Western Mosquitofish in the upper 
portion of Bonita creek between road crossings 13 and 14.  In May 2009, a bait bucket was found 
on the side of the road alongside Bonita Creek.  The bucket contained 76 juvenile Common 
Carp, one Mosquitofish, four juvenile suckers, and juvenile Woodhouse toadlets.  In June 2009, 
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Mosquitofish were discovered in a new location between road crossings 1 and 2 and Green 
Sunfish were also observed, but not confirmed until August 2009.  Fathead Minnow was  
discovered in 2010, Yellow Bullhead in 2011, and Virile crayfish in 2013.    

Slide 5:  Nonnatives? 

Fathead Minnow occur in upper Bonita Creek and are washed down during flood events.  Green 
Sunfish and Yellow Bullhead were likely stocked by locals or a few survived the chemical 
treatment, and Mosquitofish were likely a bait bucket introduction or may have survived the 
chemical renovation due to habitat complexity.  

Slide 6 and 7:  Methods 

Mechanical removal was initiated with the discovery of Green Sunfish.  A variety of gear types, 
including Promar nets, Gee metal minnow traps, Hoop nets, custom and crab traps, dipnets, 
backpack electrofisher, tote barge shocker, and seines, were used to optimize removal efforts.  

Traps were baited with Purina dog chow, sprayed with an animal repellent, and flashing was 
attached to deter other wildlife.   

Traps were set in daytime and overnight sets 

Time of deployment and retrieval of nets and minnows traps were recorded.  Effort for this 
presentation was summarized as net sets regardless of the actual time fished.  
 
Promar traps were set with air-pockets to prevent non-targeted animals from drowning. 
 
Fish caught were measured in millimeters and enumerated* 
 

Green Sunfish ≥65 mm were classified as adult, whereas fish <65 mm were classified as 
juvenile.  Nonnative fish were euthanized with an overdose of tricaine methanesulfonate 
(MS-222). 
 

Slide 8: Lower Bonita Road crossings 

To make the removal process more manageable, we divided Bonita Creek up by the road 
crossings.  This created manageable sections that could be worked with a small crew in one or 
two days.  It was also psychologically beneficial as it created a sense of accomplishment when a 
section was cleared of Green Sunfish.  An emphasis was placed on clearing the upper reaches 
first as they were last to be invaded and supported less fish.  Suppression efforts continued in the 
lower reaches during this time.  It is also worth mentioning that habitat drying between road 
crossings 8-9 and 9-10 helped reduce the likelihood of re-invasion of the upper sections from 
downstream.   
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Slide 9:  Challenges 

Nonnative fish removal in Bonita Creek proved to be very challenging due to the complex 
habitat created by beavers and their dams.  Many of the pools that we worked in were extremely 
deep and you couldn’t set nets in them unless you lowered the water level or you risked 
drowning non-targeted wildlife, such as Sonora mud turtles.  In the beginning we broke the dams 
down with pulaskis, but by the next morning they were rebuilt, so starting in 2013 we installed 
Clemson beaver pond levelers in the deepest pools we were working in to lower the water level.  
Beavers repair dams in response to the sight, sound, and feel of running water.  The Clemson 
leveler transports water through a dam in such a way that beavers cannot sense it and as a result, 
beavers don't attempt to plug the leveler.  The levelers worked very well and to improve upon 
them we installed valves that we could turn off or on.  By turning the valve off when we were 
not working in a section of creek, we allowed the pond to refill to the water level the beavers 
preferred.  Without the valves and with the lower water levels the beavers would oftentimes go 
below the leveler and build a new dam if the water level got too low. 
 
We also actively removed cattails from some of the pools we were working in as they provided 
cover for Green Sunfish.  We believed that lack of cover would make the Green Sunfish seek 
refuge and be more trappable.  
 
Slide 10: Beaver Dam Slide 

I also wanted to mention that the beaver dams acted as barriers to a certain extent and they 
helped us with our removal efforts as they made movement through certain sections of the creek 
more difficult, if not impossible for Green Sunfish. 

Slide 11:  Removal efforts  

From 2009 through 2018 we removed a total of 23,295 Green Sunfish from Bonita Creek.  The 
majority, 21,808, were captured in Gee metal minnow traps and Promar nets, which took an 
effort of 47,835 net sets. 

Slide 12:  Green Sunfish Removed 

This slide shows the effort in net sets that was expended to remove Green Sunfish from 2009 to 
date.  Very little effort was expended in 2009 as removal did not start until August with the 
discovery of Green Sunfish.  Our effort varied over the years and was largely dependent on 
funding and man-power.  In 2016, with additional funding from the BLM and BOR we hired a 
dedicated crew and were able to more than double our overall effort in 2016 from 2015, which 
effectively eliminated Green Sunfish recruitment.    

Slide 13:  Number of Green Sunfish Removed by Reach 
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From 2011-2013, we focused a lot of our initial efforts on the upper sections of the creek as it 
was last to be invaded, had the lowest numbers of Green Sunfish and were the easiest areas to 
work in, compared to the lower reach.  By 2013 the majority of Green Sunfish were eliminated 
from the upper two reaches.  During 2014-2016, we were able to eliminate the last few Green 
Sunfish in the upper two reaches while increasing effort in the lower reach.  By increasing the 
effort in the lower reach by 4x the previous effort, we were able to eliminate Green Sunfish from 
the lower reach by 2017.  

Slide 14:  Road crossing 2-3 

This graph of road crossing 2-3 provides a detailed example of what our effort looked like in our 
largest and most complex habitat, from January 2016 through October 2017.  We were able to 
average around 150 nets per set, 4 days per week, with breaks around monsoon rains in July 
through September.  On October 12, 2016 we removed one Green Sunfish.  Fourteen additional 
removal trips resulted in no Green Sunfish captured.  On our 15th removal trip, on March 2, 
2017, we captured one Green Sunfish.  We then conducted another seven removal trips and did 
not collect any Green Sunfish until our 8th removal trip when we captured two Green Sunfish on 
October 22, 2017.  We have continued to set nets between road crossings 2-3 this year and to 
date, we have not captured any Green Sunfish.   

Slide 15: Map - Horse Camp Canyon Project Area 

Horse Camp Canyon is a tributary to Aravaipa Creek and is located within the Aravaipa Canyon 
Wilderness.  Aravaipa Creek in one of the premiere native fish streams in AZ and is referred to 
as the Crown Jewel of native fish in Arizona.  Aravaipa Creek flows for approximately 22-miles. 
 

a. Point out east and west end and fish barriers. 
b. Point out where Horse Camp Canyon is located. 
c. HCC is 5.5 miles from the east entrance. 

Slide 16:  Picture of Aravaipa Creek 

Slide 17: Native Fish in Aravaipa Creek 

a. Aravaipa Creek supports seven native species, including Loach Minnow and 
Spikedace, both federally endangered and Roundtail Chub, Longfin Dace, 
Speckled Dace, Sonora Sucker, and Desert Sucker, which are BLM sensitive fish 
species.   

Slide 18: Nonnative Fish in Aravaipa Creek 

Three nonnative fish species, Green Sunfish, Yellow Bullhead, and Red Shiner are also found in 
Aravaipa Creek above the fish barrier.   
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Slide 19:   Nonnative Removal and picture of Horse Camp Canyon  

Green Sunfish were removed from a 0.5-mile reach in Horse Camp canyon that is characterized 
by boulder and bedrock pools and slots.  Horse Camp Canyon is the only known source of Green 
Sunfish into Aravaipa Creek during seasonal rain events when a surface connection exists 
between the two systems.  By eliminating Green Sunfish from Horse Camp Canyon, we would 
have a better chance of removing them from the mainstem of Aravaipa due to limited pools and 
backwater habitats and the natural flow/flood regime in Aravaipa that make conditions less than 
ideal for Green Sunfish.   

Slides 20:  Methods 

Gear type used was similar to Bonita Creek although we added an aquarium dipnet and 
eliminated hoop nets, tote barge shocker, and custom and crab traps.   

Slide 21:  Gear type used, and number of Green Sunfish removed from Horse Camp 
Canyon, 2010-2015, and 2018 

A total of 3,910 Green Sunfish and one Yellow Bullhead were removed from Horse Camp 
Canyon from 2010-2015 using a variety of different gear types.  The majority of fish, 2,675 
(68%) were captured in traps and nets, 1,125 (29%) were removed by seining, 105 (3%) were 
captured with an aquarium dipnet, and five (less than one-percent) by backpack electrofishing.  
At the end of 2013 we were no longer capturing Green Sunfish.  Follow-up monitoring in spring 
and early summer of 2014 resulted in the capture and removal of four Green Sunfish and three in 
fall of 2015. 

If all removal methods are combined, juvenile Green Sunfish comprised 43% (n=1,676) of total 
catch, adults comprised 40% (n=1,555), and 679 (17%) were unknown.   

In 2016 and 2017 we did visual surveys of the pools and observed native fish, frogs, and aquatic 
invertebrates, but no Green Sunfish.  Since visual surveys, like all surveys are imperfect, we 
followed up in 2018 with net sets to confirm the absence of Green Sunfish.         

Slide 22: Horse Camp Canyon 2018 monitoring 
 
In September 2018, we set 40-gee metal minnow traps and 10-Promar nets and did not capture 
any Green Sunfish.  However, we did capture native fish, frogs, and toads.  The numbers for 
native fish were low compared to what we observed during visual surveys in 2016 and 2017, but 
was likely due to the September 2, 2018 flood event.  
 
Slide 23: Summary of Green Sunfish removed by nets 
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When we first started removal, we had no idea the level of effort that would be required to 
eliminate the Green Sunfish.  At the end of every year, up until 2013, we would drop the number 
of Green Sunfish captured to double digits.  We would then come back the following year and 
we would restart the whole process over as the Green Sunfish had reproduced.  To stop this 
cycle, we had to more than double our effort in 2013 from 2012 to overexploit the population 
and decrease our CPUE.  By doing this we were able to crash the population.   
 
Slide 24: Conclusions 

After years of effort, we can say that Green Sunfish are eliminated from the lower reach of 
Bonita Creek and Horse Camp Canyon.  In Aravaipa Creek, with regular biannual fish 
monitoring in the spring and fall, and additional monitoring to assess the Yellow Bullhead 
abundance and distribution, no Green Sunfish have been detected in the mainstem of Aravaipa 
Creek.  This is quite remarkable as Green Sunfish were first detected in Aravaipa Creek in 1963 
and resided in Aravaipa for 52 years.   

While Aravaipa Creek and Bonita Creek have traditionally been considered some of the most 
secure and intact native fish streams in Arizona, they still faced eminent threats from the highly 
piscivorous Green Sunfish.  Under the right climate scenarios of droughts, reduced flows, and 
the presence of other non-native fish, there is a real potential to lose species from these systems. 
Eliminating this potential threat will hopefully buy us more time while we work on longer term 
threats from groundwater pumping and watershed conditions….  
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