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Diamond Lake, located in the High Cascade Mountains of southern Oregon, Douglas 
County, is a large, natural, relatively shallow, eutrophic lake with a 3214 acre surface 
area that historically has been heavily used for recreation, including a popular rainbow 
trout fishery (Johnson et al. 1985).  In the late 1980’s, the tui chub, a minnow native to 
the Klamath Basin, was introduced to the lake, probably from bait fish released by 
fisherman.  Chub populations exploded in the lake through the 1990’s and reached 
population estimates of over 90 million chub by the early 2000’s (Jackson 2003).  They 
out competed directly with trout for food.  Additionally, their heavy predation on 
zooplankton that feed on planktonic algae shifted the entire ecology of the lake.  Toxic 
blooms of the blue-green algae Anabaena became common in the summer months.  The 
Oregon Department of Fish and Wildlife (ODFW) after consultation with stakeholders, 
treated the lake in September 2006 with the fish toxicant rotenone to rid the lake of the 
tui chub so that a trout fishery could be reestablished and nuisance algae blooms brought 
under control.  Further background information is available in Eilers et al. 2007.   
 
At Crater Lake, twenty miles south of Diamond Lake, Buktenica (1988) found that 
rainbow trout fed most heavily on benthic macroinvertebrates in the lake littoral zone.  
Terrestrial insects falling into the lake were a minor source of food, and zooplankton 
were rarely fed on at all.  Caddisflies (Insecta: Trichoptera) were the dominant 
component in the diet of Crater Lake rainbow trout both by number and biomass.  The 
status of the trout food source will be a primary interest in reestablishing a rainbow trout 
fishery at Diamond Lake.   
 
Rotenone is a natural insecticide and piscicide.  It kills fish by inhibiting cellular 
respiration.  Samples taken from Diamond Lake in 2002 indicated that predation by the 
tui chub had already decreased the benthic invertebrate populations (Eilers 2003).  In 
2004, ODFW began monthly sampling of benthic invertebrates, which indicated that 
most benthic invertebrate populations were almost or completely decimated prior to the 
application of rotenone in September 2006 (Truemper 2007).  Since treatment, benthic 
invertebrate populations have increased in all areas (Eilers 2007).   
 
In 1987, prior to the explosion of the tui chub population, Wisseman, with the help of a 
summer resident at Diamond Lake, Dr. Ross Roberts, conducted a survey for adult 
caddisflies on the lake shore by using a ultra violet (uv) light trap to attract adults.   
 
Roberts ran the uv light trap for 65 evenings and nights from June 11 to October 5, 1987.  
Tables in the attached appendix detail the nightly abundance of all caddisflies captured 
during this period by Roberts and identified by Wisseman.  Most caddisflies are attracted 
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to uv light. Uv light traps have been used extensively throughout the world to not only 
collect specimens, but also to indirectly census populations from aquatic habitats in an 
area.  Caddisfly adults may fly for miles in search of mates or sites to lay eggs, but most 
captured in a light trap placed next to a lake or pond have emerged from that habitat.  
The total 1987 catch of caddisflies from a single uv light trap placed on the shore of 
Diamond Lake was 1429 adults, representing 21+ species (Appendix 1).  The most 
commonly captured adults (1274 total) were 5 species whose larvae are primarily 
associated with lake habitats in the High Cascade Mountains.  An additional 104 adults of 
8 species were captured whose larvae are associated with a variety of habitats, including 
lakes, ponds, wetlands and streams.  Another 8 species of caddisflies whose larvae are 
associated primarily with stream habitats were infrequently captured (51 total). 
 
Indirect as it is, this 1987 uv light survey for caddisfly adults is the only known census of 
any adult benthic invertebrate populations in Diamond Lake.  Yearly observations from 
1946-1979 and 2002 and monthly observations from 2004-2006 are available on benthic 
invertebrates in the lake (Truemper 2007).  Trout primary prey species were documented 
(ODFW files, Roseburg, OR).  Caddisfly and mayfly hatches were commonly observed 
at the lake. In the early 1980’s Wisseman observed that the mayfly Callibaetis, and the 
caddisflies Clistoronia magnifica and Mystacides alafimbriata were common in the lake 
littoral zone.  Caddisfly and mayfly hatches were noted during 2007 (Eilers 2007). 
 
In 2006, Eilers established a station on the edge of the water directly east of the Thielsen 
View Campground, about 200 yards from the treeline.  The lake was drawn down eight 
feet during this time period in anticipation of the September rotenone treatment.  A uv 
light trap of the same type used in 1987 was used to sample 12 nights from June 27 to 
September 11, 2006.  The 2006 trapping had two objectives.  
 

1. The serendipitous existence of the 1987 caddisfly survey provides the 
opportunity to examine the relative difference in caddisfly populations at 
Diamond Lake when the tui chub was absent or in low abundance (1987), and 
after about a decade of high chub abundance and predation in the lake (2006).   
 
2. The 2006 trapping occurred just prior to treating the lake with rotenone, 
becoming baseline data on caddisfly populations that can be used to track trends 
in the recovery of this important rainbow trout food source. 

 
Limited uv light trapping was conducted again in 2007, between June 25 and September 
29, with a total of 12 nights of trapping.  Trapping occurred at the State cabin by the 
outlet to the lake.  The 2007 study objectives were: 
 

1. To determine if, and how quickly the Diamond Lake caddisfly fauna recovered 
after decimation by the tui chub and application of rotenone in 2006. 
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Comparison of Caddisfly Abundance in 1987 and 2006/2007. 
 
The two month period between July 15 and September 15 of peak caddisfly flight activity 
observed in the 1987 survey was selected as an index period for comparing the 1987 and 
2006 data sets.  Since limited trapping occurred during the index period in 2007, the date 
span was increased to July 11 through September 22 for that year only.  Because 
localized adult caddisfly abundance is dependent on timing of hatches and weather, the 
number and kinds of caddisflies captured each night is highly variable.  Preferably, uv 
light surveys are conducted continuously over the period of adult flight activity.  This 
was not possible for the 1987, 2006 and 2007 surveys.  About three times the number of 
nights (26) were trapped in the index period during 1987 than in 2006 (9), and about four 
times more in 2007 (7).  Comparisons between the three years are restricted to the index 
period and adult abundance expressed as average nightly catch.   
 
Table 1 (attached) provides a summary by species and aquatic habitat of origin of 
caddisfly adults captured during a two month index period of peak caddisfly flight 
activity from about July 15 to September 15.  A summary of the results follows: 
 

1. A total of 1333 caddisfly adults were captured in 26 nights of trapping in 1987, 
while only 21 adults were captured in 9 nights in 2006, and 178 adults in 7 nights 
in 2007.   
 
2. The average nightly catch of adults associated with lake habitat was 50.0 in 
1987, 2.3 in 2006, and 15.1 in 2007.  
 
3. Only four species of caddisflies whose larvae are associated with lake habitat 
were captured in 2006 and only 5 species in 2007. In contrast, 12 species were 
captured in 1987.  Species of Leptoceridae and Hydroptilidae occur in all three 
years, with the most common species, Oecetis inconspicua, staging a population 
recovery.  Six species of Limnephilidae caddisflies found in 1987, including the 
most abundant species, Clistoronia magnifica, were absent in 2006 and 2007. 
 
4. The most abundant caddisfly captured in 1987, the limnephilid caddisfly 
Clistoronia magnifica, was entirely absent in the 2006 and 2007 collections.  All 
other lake habitat related limnephilid caddisflies captured in 1987 were also 
entirely absent in 2006-07.  These are large caddisflies with a one year life cycle.  
Based on research at Crater Lake, their larvae and pupae are important food for 
rainbow trout.  Their absence in 2006 is undoubtedly because of years of 
predation by the tui chub.  Their absence in 2007 is probably because rotenone 
application to Diamond Lake occurred in the late summer of 2006, after the 
breeding season for these species. 
 
5. Adults of the second most abundant caddisfly, the leptocerid Oecetis 
inconspicua, were captured at a rate of 15.7 adults per night in 1987, fell to 0.4 
per night in 2006, and staged a substantial recovery to 14.1 adults per night in 
2007.  This widespread North American species emerges and breeds continuously 
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throughout the warm season. In Oregon, there are flight records from early June 
through September.   
 
6. Triaenodes tarda, a leptocerid caddisfly, was captured for the first time in 
2007.  This is a warm adapted, tolerant caddisfly that is widespread in North 
America.  This is my first record of the species for the High Cascades of Oregon.  
It is common in Oregon below about 3000’ elevation.  

 
  Table 1       
Caddisfly adults (Trichoptera) captured at Diamond Lake Oregon during 1987 and 2006. 
UV light trap (Bioquip 22 watt circleline bulb) placed near lake shore. Determined by Robert Wisseman, ABA, Inc. 
Index period analysis. The index period selected was July 15 to September 15 during peak flght activity  
of dominant taxa. There were 26 and 9 trap nights, respectively, in 1987 and 2006.     
Total and average nightly catches of caddisfly adults are given for the two month index period.   
The index period for 2007 was expanded to July 11 through September 22 to increase sample size for 2007 to 7 trap nights. 
           
  1987 2006 2007 1987 2006 2007 
  TOTAL TOTAL TOTAL  Average Average Average 
  for 26 for 9 for 7  nightly  nightly  nightly  

  
trap 

nights 
trap 

nights 
trap 

nights  catch catch catch 
         
PRIMARILY LAKE TAXA         
Clistoronia magnifica Limnephilidae 636 0 0  24.5 0.0 0.0 
Oecetis inconspicua Leptoceridae 408 4 99  15.7 0.4 14.1 
Mystacides alafimbriata Leptoceridae 102 7 5  3.9 0.8 0.7 
Triaenodes tarda Leptoceridae 0 0 1  0.0 0.0 0.1 
Hydroptila rono Hydroptilidae 57 0 0  2.2 0.0 0.0 
Agraylea multipunctata Hydroptilidae 15 10 1  0.6 1.1 0.1 
LAKE AND OTHER HABITAT TAXA          
Lepidostoma unicolor Lepidostomatidae 8 0 0  0.3 0.0 0.0 
Polycentropus variegatus Polycentopodidae 1 0 0  0.04 0.0 0.0 
Limnephilus spp. Limnephilidae 19 0 0  0.7 0.0 0.0 
Limnephilus externus Limnephilidae 17 0 0  0.7 0.0 0.0 
Limenphilus fagus Limnephilidae 9 0 0  0.3 0.0 0.0 
Limnephilus lunonus Limnephilidae 1 0 0  0.04 0.0 0.0 
Lenarchus rillus Limnephilidae 28 0 0  1.1 0.0 0.0 
TOTAL LAKE TAXA (abundance) 1301 21 106 50.0 2.3 15.1 
          
PRIMARILY STREAM TAXA         
Lepidostoma near knulli Lepidostomatidae 23 0 0  0.9 0.0 0.0 
Ecclisomyia maculosa Limnephilidae 1 0 0  0.04 0.0 0.0 
Dicosmoecus atripes Limnephilidae 1 0 0  0.04 0.0 0.0 
*Hydropsyche species Hydropsychidae 7 0 72  0.3 0.0 10.3 
TOTAL STREAM TAXA 
(abundance) 32 0 72 1.2 0.0 10.3 
         
Hydropsyche species are H. occidentalis and H. oslari, mostly females captured     
  Species captured that year outside of the index period.     
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Biological notes on the abundant species trapped at Diamond Lake 

 
Clistoronia magnifica, a large limnephilid caddisfly whose larvae are common in lakes 
of the High Cascade Mountains, was the dominant caddisfly caught in 1987, 24.5 caught 
per night over the index period (Table 1).  It was totally absent in all 2006 and 2007 uv 
light collections. Presumably a combination of direct predation on Clistoronia by the tui 
chub and water quality changes indirectly caused by the chub’s feeding had caused the 
near extinction of this caddisfly in Diamond Lake by the summer of 2006.  Poisoning of 
the lake in September 2006 occurred after the normal adult flight and oviposition season 
for this species, probably accounting for its absence again in 2007. 
 
Clistoronia is a dominant organism by number and weight found in the guts of rainbow 
trout in Crater Lake (Buktenica 1988).  The omnivorous larvae of Clistoronia forage on 
the lake bottom in the littoral zone of lakes, and can be readily seen on the surface of 
bottom substrates during the day.  They are easy prey for trout, though the bulky organic 
case they construct does inhibit predation somewhat.  Mature larvae are 25-30 mm long, 
a sizable fish food item. 
 
Oecetis inconspicua was the second most abundant caddisfly captured during the 1987 
study. It is a leptocerid caddisfly associated with lake and riverine habitats. Larvae can be 
found in the lake littoral and also on the surface of soft off-shore sediments throughout 
shallow lakes.  Larvae build cases out of sand grains and mature larvae are 10-15 mm 
long. Average nightly catches during the index period was about 40X higher for Oecetis 
in 1987 versus 2006 (15.7 versus 0.4 per night), but were more comparable in 2007 (15.7 
versus 14.1 per night).  Oecetis is a warm water adapted leptocerid species that was not 
found in the colder waters of Crater Lake.  Its suitability for rainbow trout food is 
unknown, but probably high. 
 
Mystacides alafimbriata, another leptocerid caddisflies, is associated with lake, riverine 
and low gradient stream habitats, Mystacides larvae are most often found in the lake 
littoral, where larvae may hide under rocks during the day, probably to avoid fish 
predation. Larvae build cases of sand grains, and typically attach conifer needles or small 
sticks to the case that give the case a “stickery” appearance.  These stickers are thought to 
be added by the larvae to thwart fish predation.   
 
Average nightly catches during the index period was about 40X higher for Oecetis and 
about 5X higher for Mystacides in 1987 versus 2006.  Neither of these two more warm 
water adapted leptocerid species was found in the colder waters of Crater Lake.  Their 
suitability for rainbow trout food is unknown, but probably high. 
 
Hydroptila rono: Only one adult of the micro-caddisfly Hydroptila rono was captured in 
2006, and this was outside of the index period selected, while the average nightly catch 
during the 1987 index period was 2.2.  Larvae of this small species (3-5 mm long) are 
easy prey for small, lake dwelling fish.  They are present in Crater Lake and were 
occasional in the guts of rainbow trout. 
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Agraylea multipunctata, another lake dwelling micro-caddisfly, was uncommon in the 
both the 1987 and 2006 uv light collections.  However, it was the only species that was 
found to have a higher average nightly catch in 2006 versus 1987. 
 
All the remaining caddisfly species captured during the 1987 index period were absent in 
the 9 nights trapped in 2006.  Larvae of many of these species inhabit multiple aquatic 
habitats, including lake littoral zones. Because of the disparity in the number of nights 
trapped in 2006 versus 1987, it is unknown whether the absence of these rare or 
uncommon species in 2006 was due to tui chub predation and water quality alteration, or 
due to under sampling in the 2006 uv light trapping. 
 

Monitoring Caddisfly Populations after Treatment with Rotenone 
 
Continued trapping of caddisfly adults during the July 15 to September 15 index period 
can be used as an indirect measure of recovery in populations of these important fish food 
organisms in Diamond Lake after the 2006 poisoning with rotenone.  Continuous 
trapping over the index period, or trapping at least 20 nights per year would be 
preferable.  It would be most interesting to see if both the caddisfly diversity and 
abundance returned to 1987 levels. 
 
The September 2006 treatment of Diamond Lake occurred after the peak flight and egg 
laying period for most of the caddisfly species found in the area.  Most of the species 
found in the 1987 survey require one full year to develop and will not disperse into the 
lake basin and lay eggs until next summer.  Recovery of caddisfly populations in 
Diamond Lake may take several years. 
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