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Background 
 

The Diamond Lake Restoration Project Final Environmental Impact Statement 

(FEIS) (Umpqua National Forest 2004) provided Appendix BB which outlined proposed 

monitoring activities by various agencies related to the restoration project.  In this 

document, Oregon Department of Fish and Wildlife (ODFW) proposed to monitor fish 

community changes at Diamond Lake specifically related to tui chub presence. 

Monitoring was to be “post rotenone treatment and post project” on an “annual basis: 

2006-2010+” with “multiple sampling efforts immediately following rotenone treatment” 

and “extensive sampling during tui chub spawning season on an annual basis.” 

Diamond Lake was treated with rotenone in September 2006.  Immediately after 

treatment, ODFW started monitoring tui chub presence to meet FEIS proposed 

monitoring guidelines.  Many different methods and sampling techniques have been used 

to gather tui chub presence information and to educate the public and scientific 

community on tui chub Gila bicolor and other invasive species prevention.  This report 

highlights different methods used, results of sampling, and documents the education and 

prevention efforts of ODFW during the 2008 field season.  In previous sampling efforts 

since rotenone treatment in 2006, only rainbow trout were observed.  In 2008, sampling 

documented a non-native fish species, the golden shiner Notemigonus crysoleucas, 

present in the lake.  Shiners had been present in the past and were discovered in 1977 

after the 1954 rotenone treatment of Diamond Lake.  Although present previously, 

shiners did not disrupt the lake’s ecosystem like tui chub. Tui chub were discovered in 

Diamond Lake in 1992 and grew to an estimated population of over 95 million by 2004. 

To date, no tui chub have been observed at Diamond Lake since the 2006 treatment. 

 

Surveys and Results 

Backpack Electrofishing Surveys 

Backpack electrofishing surveys were completed by two surveyors walking 

upstream from the mouth (or a distinct point) to and endpoint and moving a wand back 

and forth through fish habitat at various electrical settings to stun fish.  Fish were quickly 

netted, identified, and returned to stream. 
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Lake Creek (Figure 1) was electrofished on October 9, 2008 for presence/absence 

of fish. Lake Creek is Diamond Lake’s only outlet which eventually drains to the North 

Umpqua after a series of hydropower reservoirs. This sampling was unsuccessful due to 

high water and unsafe work conditions. In previous years, sampling had been 

successfully accomplished during this time period.  Surveyors were able to get a short 

segment sampled for 224 seconds of effort and observed one brown trout and one brook 

trout but sampling was incomplete compared to previous years.  The short segment that 

was sampled was below the falls at the start of segment in Figure 1.  Water temperature 

was 10°C during sampling. 

 

 
Figure 1.  Location of tui chub presence/absence backpack electrofishing survey on Lake 
Creek. 
 

Surveyors also shocked Short Creek which drains into Diamond Lake on October 

9, 2008 (Figure 2). The survey extended from the culvert near the mouth up to the 

headwaters for 784 seconds of effort. No fish were present which is comparable to past 

years.  Silent Creek (Figure 2) was shocked from the mouth up to the road crossing (Hwy 

138) on September 15th, and no fish were found by shocking or visual observation.  

Water temperature was 7C during the survey and 1058 seconds of effort at shocker 

setting I-7, 450V.  One frog was observed about one quarter mile downstream of the road 

crossing. 
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Figure 2.  Location of Short Creek and Silent Creek presence/absence surveys at 
Diamond Lake. 
 

Visual observation surveys 

Visual surveys were conducted in Lake Creek on 4/27, 4/28, 5/10, 5/14, and 5/21, 

2008 by shoreline walks from the Diamond Lake weir down to the waterfall. No tui chub 

were observed. 

Incidental visual observations were also conducted during 2008 during various 

other monitoring activities, concurrent with usual tui chub spawn times for Diamond 

Lake.  No tui chub were present in any visual survey in 2008.  Visual surveys were 

conducted by boat at speeds less than 5 mph during benthic sampling events. Sample 

sites included areas around the lake, including areas near weed beds and shallow areas 

less than 20 feet in depth. Sampling was conducted on 6/12, 7/16, 8/13, and 10/14/08. 

Visual surveys were also conducted during creel surveys which took place from 

the opening day of fishing until the end of the fishing season.  Two to four surveys were 

conducted weekly, with one to two weekend surveys and one to two weekday surveys.  

During creel surveys, the surveyors visited various boat ramps and walked the bike trail 
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to interview anglers. The surveyors also interacted with a large percentage of anglers to 

get feedback on catch, observe and identify fish harvested, and record data.  No tui chub 

were caught, harvested, or seen in Diamond Lake.  Creel surveyors interviewed 2,522 

anglers, and were present at Diamond Lake during 76 out of 189 days the lake was open 

to angling.   

Members of the public also reported seeing unknown juvenile fish (fingerling 

sized) swimming in the lake during June and July.  These reports were investigated by 

ODFW and were confirmed as either recently stocked fingerling trout or golden shiners.  

Various ODFW staff also conducted visual shoreline walks during the time they were 

present for boat electrofishing efforts in August.  No juvenile tui chub or shiners were 

detected. 

 

Stomach Contents 
 

In conjunction with diet studies at the lake, various rainbow trout stocks were 

examined for prey items in their stomachs.  No fish parts were documented in the 207 

stomachs analyzed. 

 
Trap Netting 
 

Trap netting was conducted in 2008 using Oneida trap nets deployed during the 

traditional peak tui chub spawning period in July. This method of fish sampling allows 

for capture of fish by deflecting fish swimming along the shoreline to a straight net which 

leads to a box trap net that contains the fish until they are removed through large zipper 

openings. Trap nets were set at standard sites which readily captured tui chub prior to the 

2006 rotenone treatment. One trap net was set overnight from 7/16 - 7/17 at the Cabin 

site and caught no tui chub or golden shiners.  A second net was set at the Noble Fir site 

during the same time period. Ten golden shiners and one “unknown minnow” were 

captured.  The “unknown minnow” was small, looked different from the other fish and 

had few identifiable characteristics as a result of being stuck in the net.  In subsequent 

consultation with Dr. Doug Markle of Oregon State University, the unknown fish was 

identified to be a type of shiner, not a tui chub.  The two trap nets were set again on  
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7/29 - 7/30. Again, the Cabin Site trap net contained no shiners while the Noble Fir site 

had 2 golden shiners.  The Noble Fir trap net was set again two times in October on 10/28 

and 10/29 and no tui chub or golden shiners were found. 

 

Boat Electroshocking 

 Due to the discovery of the golden shiners in the trap net, ODFW mobilized a 

crew to test the feasibility of using an electroshocking boat (e-boat) to document the 

distribution, capture and remove shiners.  Like tui chub, golden shiners are minnows 

(Cyprinidae family) and spawn on submerged aquatic vegetation. Thus, on July 29th one 

e-boat was used to shock various segments of the lake’s vegetated shoreline waters. Two 

shiners were captured in the Silent Creek shallows, while five shiners were caught in the 

weed beds near Rocky Point (Figure 3). It was determined that night boat electrofishing 

would be the most mobile and effective method to disrupt potential shiner spawning 

activities and remove as many shiners as possible. E-boats have two probes mounted on 

the front of the boat which are lowered into the water. The water in front of the boat is lit 

by headlamps and two netters stand on the front platform of the boat. The netters send 

current to the probes by pushing against a plate with their toe. The electrical current is 

variable and set just high enough to stun the fish so they float to the surface. The netters 

use long handled nets to capture the stunned fish.  

A total of 620 shiners were captured during 21 e-boat nights. E-boats generally 

operated from a half hour after sunset until 1 or 2 a.m. One to three boats were operated 

each night during a three week time period. Each time a boat was operated, it was 

counted as an e-boat night.  

The weed bed near Rocky Point produced the most shiners during sampling 

(Figure 3). Approximately 90% of the shiners came from the west side of the lake from 

Rocky Point to the summer cabins, while 6% came from the Silent Creek area and 4% 

came from the Pizza Parlor area (Figure 3). No shiners were captured in the main 

campground to resort area, or from the resort to Lake Creek. 

 



   

7 

 

Figure 3.  E-boat fishing zones for golden shiner removal.  A. Rocky Point and the west 
side, B. Diamond Lake Resort to Diamond Lake Campground, C. the Pizza Parlor, and D. 
Silent Creek. 
 
 To ascertain the identification of the fish captured during electrofishing, all fish 

netted were brought aboard and placed in the boat’s live well. Throughout the night, all 

trout in the live well were released, while all minnows were preserved in a 10% formalin 

solution. The minnows were keyed out later for accurate identification. Shiners have a 

scaleless anal keel whereas the same area on tui chub is less prominent and scaled.  The 

sex, reproductive condition, and total length of each fish were also recorded. No tui chub 

were encountered during the electrofishing effort. Of the shiners captured, 74.5% were 

males, 16.6% were female and 8.9 were unknown sex. From August 4 – 22, 59% of the 

males were ripe for spawning and 53% of the females were ripe.  

 No young-of-the-year shiners were observed or captured during e-boat fishing. 

Only 3.4% of the shiners were 55 mm or less, while 23.9% were 56 – 75 mm, 57.4% 
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were 76 -100 mm and 11.2% were over 101 mm. These sizes are similar to the size of 

shiners sold in California as bait fish and illegal to use at Diamond Lake. To test whether 

the shiners were illegally introduced into the lake, Oregon State Police, in cooperation 

with Oregon State University are testing the isotopic signature of otoliths (ear bones) of 

shiners collected at Diamond Lake versus shiners available through bait shops. Isotopes 

from the microchemistry of a waterbody are permanently embedded in the growth rings 

of the otolith. If the Diamond Lake shiners have the same isotopic signature as the bait 

shop fish, it would confirm that the shiners were illegally introduced since rotenone 

treatment in 2006. 

 

Invasive Species Prevention and Education 
 

In addition to monitoring, a large focus of the restoration project was participating 

in education opportunities to tell the Diamond Lake story and inform the public of 

invasive species prevention.  ODFW and its contractor have been aggressive in preparing 

professional presentations and peer reviewed manuscripts relating to this project 

(Appendix A).  

Oregon Department of Fish and Wildlife also focused on public information days 

where staff was present at the lake on busy weekends at boat ramps to interact with 

public and answer questions related to the restoration project.  ODFW staff was present at 

the lake June 7 and 21, as well as July 21 and 26. Additionally, United States Forest 

Service (USFS) also had seasonal staff conduct invasive species boat checks and surveys 

at various boat ramps during some weekends.  Oregon State Marine Board compiles and 

summarizes findings from ODFW and USFS at the end of each season. In 2008, 608 boat 

checks were competed (Randy Henry, personal communication). ODFW also worked 

cooperatively with tournaments to handout materials about boat washing and avoiding 

transfer of invasive species. Staff obtained information from 86 tournament participants 

in the Kokanee tournament and 581 in the Blackbird tournament. 

Staff from ODFW and other agencies participated in invasive species prevention 

and education training during three days in 2007 and two days in 2008.  Training was 

provided to accurately identify, respond to, and clean invasive species out of boats or 

related fishing gear that had been contaminated.  Partnership coordination of funds, time, 
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and personnel occurred in both 2007 and 2008 to develop a working group, obtain funds 

for portable boat wash stations at Diamond Lake, conduct boat checks and develop 

educational materials. After the discovery of golden shiners in 2008, ODFW, USFS, 

OSP, Douglas County Sheriff, and the resort increased their efforts to post signs and 

banners, and also contacted anglers to inform them that the use of bait fish was illegal. A 

monetary reward was established by the Joe Merchap Foundation for information leading 

to arrest of persons illegally using bait fish at Diamond Lake.  

The public outcry and media exposure following the discovery of the shiners was 

extensive. After all of the effort to eradicate invasive species in Diamond Lake, the public 

was outraged that any invasive species was illegally introduced into the lake.  

 
Conclusions 

 
Results from all surveys conducted since rotenone treatment in September 2006 

indicate that the 2006 eradication of tui chub was a success.  No tui chub have been 

observed in any of the former, densely populated tui chub habitat areas of the lake since 

treatment.  ODFW will continue to conduct annual monitoring for tui chub presence and 

to educate the public on invasive species prevention through pubic outreach, signs, 

brochures and through cooperative partnerships with other agencies.   

Golden shiner removal efforts will continue in 2009 as funding allows for 

electrofishing. The goal for the shiner program in 2009 will be to document any change 

in distribution, measure the extent of any reproductive activities and to remove shiners 

during their anticipated peak spawning period. This information will be used to guide 

future management activities regarding golden shiners.  If funded, surveyors in 2009 will 

also conduct angler education at boat ramps at Diamond Lake to discuss various invasive 

species threats to Oregon and how anglers can do their part to prevent them.   
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