
1 
 

 

Assessment of Impacts of the Craigflower Creek Fish 
Enhancement Project on Wildlife  

at Thetis Lake Regional Park 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared for 

BC Conservation Foundation (James Craig) and CRD Regional Parks 
(Marilyn Fuchs) 

 
 

Prepared by 

Kristiina Ovaska, Lennart Sopuck, and Christian Engelstoft 
Biolinx Environmental Research Ltd. 

1759 Colburne Place, Sidney, B.C., Canada V8L 5A2 
tel: 250 656-8981; e-mail: biolinx@shaw.ca 

 
 
 
 
 

July 2010 
 

 
 



2 
 

EXECUTIVE SUMMARY 
 
The Craigflower Flow Enhancement Project proposes to release water from Thetis Lake 
into Craigflower Creek to improve summer rearing habitat for salmonid fish. The 
proposed drawdown in the summer would result in a drop in water level of the lake up to 
about 30 – 40 cm below previously recorded minimum levels. Depending on creek 
water levels, the drawdown would begin on 1 July with half of the proposed drawdown 
after 1 September; the full drawdown, if required, would be reached by 1 November. We 
assessed the effects of the proposed water release on wildlife, including 
macroinvertebrates, amphibians, reptiles, turtles, birds, and mammals based on habitat 
suitability analyses and literature review. Reconnaissance level surveys to assess 
wildlife habitats that might be impacted were carried out on 28 and 29 June 2010. 
 
The shallow littoral zone that forms productive habitat for a variety of wildlife from 
aquatic invertebrates to amphibians to waterfowl is limited in extent and over much of 
the lake is restricted to a narrow band hugging the shoreline. More extensive shallows 
with aquatic vegetation are present in the south arm of Upper Thetis Lake and in a few 
other locations of Upper Lake. The shallow portions of the littoral zone, characterized by 
yellow pond lily – watershield communities, will be subjected to increased seasonal 
drying with water release. Small islands in Upper Lake might become peninsulas, 
reducing pockets of sheltered, shallow-water habitat and facilitating access by predatory 
mammals. A narrow strip of willows and other shrubs is present around much of the 
lake, providing cover for mammals and birds and nesting habitat for songbirds. This 
zone may experience some drying but is expected to persist. Wildlife logs used by 
loafing waterfowl and basking turtles, snakes, and frogs are present along shorelines 
and will become less useful if stranded on dry land. 
 
The lake ecosystems are heavily modified by past damming, continued heavy 
recreational use, and presence of introduced fish and bullfrogs. The proposed water 
release is predicted to have relatively minor impacts on wildlife but adds to the 
cumulative stress on the ecosystem. Minor effects are predicted for aquatic and semi-
aquatic macroinvertebrates, amphibians, turtles, and waterfowl. The effects on other 
birds and mammals are expected to be negligible.  
 
The overall abundance of aquatic macroinvertebrates is not expected to be significantly 
affected, and therefore effects on the prey-base of predatory/insectivorous invertebrates 
and vertebrates are minimal. Important groups, such as chironomid midges, are 
relatively tolerant of drawdown and expected to remain abundant. However, shifts in the 
distribution and species composition of this and other invertebrate groups will probably 
occur, and such effects are expected to extend into the lake beyond the drawdown 
exposure zone.  
 
Effects on amphibians are rated as minor. Breeding activities by native amphibians will 
not be affected because of the timing of the drawdown relatively late in the season. The 
extent of shallow-water larval rearing habitat will be reduced, but larvae could move to 
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new shallows created by the drawdown. Interactions with bullfrogs and fish could 
intensify with decreased extent of available habitat. Metamorphosing froglets may be 
subjected to increased predation and exposure to the elements along the exposed 
water’s edge. 
 
Effects on turtles are rated as minor. Turtles might experience minor loss of shallow 
foraging areas and basking sites provided by wildlife logs. Floating vegetation and root 
mats might form new basking sites, but whether the frequency of this process increases 
with drawdown is unknown. Reduction in shoreline cover for foraging garter snakes may 
occur, but the effects are predicted to be negligible. 
 
The highest use of the lake by waterbirds is probably for wintering and as a migration 
stop-over site, which will not be affected by the summer drawdown. The lake provides 
relatively poor breeding habitat for waterfowl.  Best areas for waterfowl nesting and 
brood-rearing are limited to portions of the Upper Lake. Minor impacts are predicted on 
waterfowl as a result of reduction in brood rearing and foraging habitats. Impacts on 
other groups of birds, including songbirds that nest in the shrub fringe of the lake, are 
predicted to be negligible. 
 
Both direct impacts and indirect impacts through food supply on mammals that use the 
lake or shoreline habitats are predicted to be negligible. Increased exposure to 
disturbance along the shoreline zone is possible for animals that use burrows (muskrat) 
or dens (mink, otter) along the shoreline, but these animals are highly mobile and 
opportunistic and can coexist with human activities in a variety of habitats. Negligible 
effects are expected for bats, provided that their prey base of emerging insects remains 
abundant.  
 
Baseline data are poor for most wildlife at Thetis Lake, including all groups of aquatic 
macroinvertebrates and even most vertebrate groups. Assessing impacts on rare 
species that might or might not be present is problematic. We recommend that targeted 
baseline surveys be conducted for poorly known groups that contain species at risk, 
such as dragonflies, freshwater molluscs, amphibians, and bats. 
 
There are many uncertainties regarding both short- and long-term effects of the 
drawdown on the shoreline and littoral zone wildlife habitats, and these effects should 
be monitored within an adaptive management framework. We recommend that effects 
on wildlife habitat, behaviour and distribution be monitored. Recommended habitat 
features for monitoring include: (1) Condition of drawdown exposure zone during low 
water level periods, including signs of erosion, loss of organic matter, degree of aquatic 
vegetation die-off, and possible formation of small pools with receding water levels; (2) 
Persistence of the shoreline shrub zone and shallow-water aquatic plant communities 
from year to year; (3) Invasion of the shoreline or the drawdown exposure zone by 
introduced plants; and (4) Distribution and condition of wildlife logs and floating 
vegetation mats in the lake. Recommended Wildlife monitoring measures include: (1) 
Use of wildlife logs and floating vegetation mats by wildlife, including loafing waterfowl 
and basking turtles; (2) Distribution and use of shoreline habitats by metamorphosing 
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native frogs during drawdown periods; (3) Habitats used by waterfowl for brood rearing 
and herons for foraging during drawdown periods; (4) Occurrence and distribution of 
rare species in Thetis Lake, including dragonflies, freshwater molluscs, and amphibians. 
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1.0 INTRODUCTION 
The Craigflower Creek fish enhancement project aims to improve summer rearing 
habitat for salmonid fish, thereby enhancing fish productivity over the long term. It is 
proposed that water be released from Thetis Lake to Craigflower Creek to maintain 
base flow through the summer and fall (CFEP proposal, 2010).  
Thetis Lake has been used as a water storage facility continuously since the late 1800s 
when dams were first built on the lake. Water has been withdrawn from the lake during 
several periods in the past, first in 1885 – 1915, when it was part of the water supply for 
Victoria and Esquimalt (Thetis Park Nature Sanctuary Association 1974), and later in 
1980s, and 1990s when water was released to maintain flows in Craigflower Creek 
(CFEP proposal, 2010). There are records of water releases in 1997 and 1998 and 
anecdotal information of earlier releases in the 1980s and early 1990s (CFEP proposal, 
2010). The shoreline has been modified by damming, and water control structures are 
present at the outlet. The present proposal calls for release of water into Craigflower 
Creek from 1 July to 30 October. The amount of water to be released is to be lake-level 
based with a target of 14 l/sec. As a result, elevation of the lake could drop to a lower 
limit of 50.902 m GSC by 30 October, with an inflection point at 51.00 m on 1 
September (Figure 2 in CFEP proposal, 2010). Although there is a lack of historical data 
on lake levels, the proposed lower limit appears to be well below natural fluctuations for 
the lake, being about 40 cm below levels recorded during a very dry year in 1999 and 
30 cm below the minimum level obtained during a previous water release in 1998. 
Increases in water levels in the winter are expected to follow previous seasonal 
patterns. 
 
Release of water to maintain flows in Craigflower Creek is compatible with CRD 
Regional Parks’ Thetis Lake management plan. However, potential impacts on wildlife 
and their riparian and aquatic habitats need to be addressed to ensure that resurrecting 
water release from the lake is compatible with maintaining integrity of park ecosystems 
and protecting species at risk, as per CRD Regional Parks’ mandate. This report 
addresses potential impacts of reduced water levels on wildlife, including invertebrates, 
amphibians, reptiles, birds, and mammals. The predicted impacts are discussed in 
detail for each group in Section 5. A summary of all impacts and recommended 
mitigation and monitoring measures are presented in Table 1 in Section 7.  
 

2.0 PURPOSE AND OBJECTIVES 
The purpose of the study is to assess potential effects on wildlife species arising from 
release of water from Thetis Lake for the Craigflower Creek fish enhancement project. 
The objectives were as follows: 
 

● Based on habitat assessment and review of existing information, assess potential 
impacts of fluctuating water levels on wildlife, including birds, amphibians, 
reptiles, mammals, and selected invertebrate groups. 
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● Suggest possible monitoring or mitigation measures for predicted impacts, as 
deemed appropriate. 

 

3.0 APPROACH AND METHODS 
A habitat-based approach was taken, and existing information was used to infer the 
presence and seasonal habitat use of species of wildlife present in the Park. The tasks 
included review of literature and other existing information; assessment of the shoreline 
and aquatic wildlife habitats; preparation of an impact assessment; and development of 
recommendations for possible mitigation measures and monitoring.  
 
Field surveys were carried out on 28 June 2010 (by KO accompanying botanist Matt 
Fairbarns) and on 29 June 2010 (by KO, LS, and CE). The surveys consisted of 
circumnavigation of the lake, and mapping and assessing habitats. We focused on 
shallow littoral zones and shoreline habitats that could be impacted by water withdrawal. 
Field surveys for various wildlife groups were beyond the scope of this project. Habitat 
analyses and synthesis of the literature reviewed were used to analyze impacts.   
 

4.0 OVERVIEW OF WILDLIFE HABITATS 
4.1 The Setting 
Thetis Lake is a predominately steep-sided, deep lake with a relatively long, convoluted 
shoreline. Historical damming of the lake’s outlets has raised water levels considerably, 
flooding forested habitats and creating an artificial shoreline. The shoreline drops 
quickly resulting in a relatively narrow littoral zone along much of the lake. Water quality 
is good, and productivity is relatively low and typical of other oligotrophic or mesotrophic 
coastal lakes in forested settings. The lake is becoming increasingly eutrophic due to 
human influences and bottom sediments have a high organic content that is anaerobic 
in nature (Neuman 1970, Vuori 1971, CRD Parks 2001). The clarity of water allows light 
to penetrate at least 6 m, promoting plant growth and increasing productivity, especially 
in the littoral zone (Neuman 1970, Polster 2006). The riparian zone along the lake, 
consisting primarily of deciduous hydrophilic shrubs such as willows, red-osier 
dogwood, hardhack, and alders, is narrow but quite extensive in area due to the long 
convoluted shoreline. The deciduous vegetation is occasionally broken up by steep, 
unvegetated bedrock and patches of western redcedar, Douglas-fir, and salal. Due to 
the steep-sided shoreline, the shrubs and coniferous trees frequently extend out over 
the water for 1 – 2 meters shading out the emergent vegetation. The surrounding 
upland forest is dominated by mature coniferous trees with the occasional broadleaf 
tree including cottonwood, bigleaf maple, and red alder.  
 

4.2 Wildlife Habitats Identified During Reconnaissance Surveys 
Shallow, vegetated littoral zones provide suitable habitat for a variety of wildlife. They 
are productive areas for a wide range of invertebrates, which in turn provide food for 
larger animals. These shallow zones also provide breeding habitat for amphibians, 
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foraging habitat for turtles and snakes, and foraging and loafing habitat for muskrat, 
waterfowl and herons. Mink, raccoon, weasel and otter also forage in these areas.  
 
Reconnaissance surveys in June 2010 showed that shallow littoral zones, as indicated 
by emergent and floating vegetation communities, were scarce and sporadically 
distributed in Thetis Lake, especially in Lower Lake in the east (Figure 1; see Appendix 
1 for field notes). The most extensive shallows were in the long, narrow western arm of 
the south portion of Upper Lake (Sites 11 - 17 in Figure 1). This area contained a variety 
of emergent, floating, and submerged vegetation, providing heterogeneous habitat for 
wildlife. Another smaller area of potentially productive wildlife habitat was identified in a 
bay to the north of this area (Sites 19 - 20 in Figure 1).  
 
Small islands in Upper Lake (Sites 8, 9 and 12 in Figure 1) were identified as potentially 
productive wildlife habitat due to the shoreline, shallow water areas, diverse vegetation, 
and shelter they provide. Although very small, the islands and surrounding littoral zones 
could have value for nesting birds, foraging and basking turtles and snakes, larval 
amphibians, and aquatic invertebrates.  
 
Wildlife logs were noted in several parts of the lake (Figure 1).  Floating vegetation 
mats, formed by rhizomes of yellow pond lily and other aquatic plants were noted at two 
locations (Sites 4 and 21 in Figure 1). Both types of structures provide basking sites for 
turtles, snakes, and frogs, and loafing areas for waterfowl. They also provide cover for 
fish and wildlife, attachment sites for molluscs and other invertebrates, and create 
microhabitats of still water. They are especially important as basking sites when in an 
unshaded location and near foraging areas in littoral zones, such as in the bays of 
Upper Lake. These sites tend to shift over time as they move in storms, decay, or sink, 
while new sites continue to be formed; floating vegetation mats tend to be ephemeral, 
while larger logs anchored to the shoreline are more permanent.  
 
A narrow fringe of dense shrubs is present over much of the shoreline of Thetis Lake, 
especially around Upper Lake (Figure 2; created from orthophoto in CRD Natural Areas 
Atlas). This habitat is excellent for a variety of breeding songbirds and provides cover 
for mammals foraging along the shoreline. Marshes and shallow wetlands that would 
increase the value of the lake for wildlife are lacking due to the mostly steep sides of the 
lake and its forested setting. 
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Figure 1. Location of aquatic wildlife habitats at Thetis Lake based on reconnaissance surveys (28 
- 29 June 2010) and on June 2007 orthophotos from the CRD Natural Areas Atlas. Observation 
points are referred to in the text. Pondweed communities are underestimated due to time of the 
year. 
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Figure 2. Location of deciduous shrub habitat along the shoreline of Thetis Lake based on 
reconnaissance surveys (28 - 29 June 2010) and on June 2007 orthophotos from the CRD Natural 
Areas Atlas. 
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5.0 IMPORTANT HABITATS AND IMPACTS OF WATER RELEASE 
5.1 Invertebrates 
Species composition: 
Aquatic or semi-aquatic invertebrates in Thetis Lake are incompletely documented. 
Polster (2006, Appendix A) summarized macroinvertebrates that are known or 
potentially occur in freshwater habitats in Thetis Lake Regional Park. This summary was 
based on a survey in Lower Thetis Lake (Farrell et al. 1974) and on species lists in 
Thetis Park Nature Sanctuary Association (1974) booklet. Insects of the orders Diptera 
(true flies), Coleoptera (beetles), Hemiptera (true bugs), Ephemeroptera (mayflies), 
Odonata (dragonflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) have been 
reported from the park. Three species of freshwater snails (Physella gyrina, 
Pseudosuccinea columella, Menetus opercularis) have been reported, but other species 
are undoubtably present. Unionid clams occur in other lakes in CRD Parks (e.g., 
Margaritifera falcata in Matheson Lake, KO unpublished data) and could potentially 
occur in Thetis Lake. The lake is expected to support a wide range of other groups 
similar to other lakes on southern Vancouver Island, including Amphipoda, Annelida, 
Cnidaria, Crustacea, Nematoda, and Platyhelminthes.  
 
Macroinvertebrates interact within complex communities and foraging guilds in different 
zones of the lake ecosystem and provide a prey base for larger organisms. Insect 
groups such as chironomids or non-biting midges (Order Diptera, family Chironomidae) 
are often extremely abundant in freshwater habitats and serve as prey for a wide range 
of invertebrate and vertebrate predators (Soil and Water Conservation Society 2006). 
Aquatic insects, fish, dabbling ducks and salamander larvae all consume chironomid 
larvae, and the winged adults provide food for dragonflies, songbirds, bats, and other 
aerial predators. There are numerous species of chironomids; in some areas up to half 
of all insect species present may be chironomids. In North America most species belong 
to subfamilies Chironominae, Orthocladiinae, and Tanypodinae (Soil and Water 
Conservation Society 2006). 
 
Odonates (order Odonata) are important predators both as larvae in littoral zones of 
aquatic habitats and as winged adults in shoreline habitats. Odonates are relatively well 
known in the province due to the dedicated efforts of a small number of workers 
(Cannings 2005), but to our knowledge surveys for this group have not been conducted 
in the park. Polster (2006, Appendix A) lists 33 species of dragonflies and 10 species of 
damselflies that potentially occur in the park. 
 
Invertebrate species listed to be at risk include freshwater snails and dragonflies. B.C. 
Conservation Data Centre lists three freshwater snails at risk from southern Vancouver 
Island: Fossaria vancouverensis (no common name; red-listed; one historical record 
from B.C. only), Pewter Physa (Physa acuta; red-listed), and Umbilicate Sprite 
(Promenetus umbilicatellus; blue-listed). These species could conceivably occur in 
shallow, vegetated margins of the lake, although the latter two appear to be primarily 
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inhabitants of marshes and wetlands rather than larger water bodies. Odonate species 
at risk that might occur in the park include four blue-listed species (Polster 2006): 
Beaverpond Baskettail (Epitheca canis), Western Pondhawk (Erythemis collocata), Blue 
Dasher (Pachydiplax longipennis), and Autumn (Yellow-legged) Meadowhawk 
(Sympetrum vicinum).  
 
Important habitats: 
The littoral zone with emergent, floating, and submerged vegetation is a productive area 
for benthic macroinvertebrates, and typically contains the greatest invertebrate diversity. 
Larvae of semi-aquatic insects, aquatic insects, crustaceans, and freshwater molluscs 
inhabit the bottom substrate and habitats formed by aquatic plants. Aquatic plants 
provide structural habitat complexity, which increases macroinvertebrate abundance in 
lakes (Becket et al. 1992 and references in Furey et al. 2006). Plants with finely divided 
leaves, such as smartweeds, tend to provide particularly suitable habitat (Fredrickson 
1988). Winged adults of groups such as chironomids and mayflies congregate 
seasonally in large numbers above shallow waters, and adult odonates forage along the 
vegetated shorelines and lay their eggs in floating vegetation. Among chironomid 
midges, members of two subfamilies Tanypodinae and Chironominae are most 
abundant in warmer shallow areas, whereas the subfamily Orthocladiinae typically 
occurs in deeper, colder water (Soil and Water Conservation Society 2006). 
 
In Thetis Lake, the shallow, vegetated portion of the littoral zone is limited in extent and 
confined to narrow strips and intermittent patches hugging the shoreline (Figure 1). The 
south arm of Upper Lake provides largest area of such shallow water habitats and is 
probably very important for macroinvertebrate communities of the lake. This area also 
contains small patches of cattails that increase habitat heterogeneity and provide cover 
for shoreline species, such as adult dragonflies. Smaller patches of shallow vegetated 
areas that occur throughout the lakes are also important for macroinvertebrates, 
including littoral zones around small islands. Extensive beds of pondweeds and other 
submerged vegetation also provide good habitat for some invertebrates. Such areas 
occur in several parts of the lake, including the end of the south arm of Upper Lake, 
which was almost completely covered with pondweeds at the time of our 
reconnaissance survey, and the area near where the Upper and Lower Lakes join. 
Pondweed communities are probably more widespread than indicated in Figure 1, but 
their relatively early growth stage during our reconnaissance surveys in late June did 
not permit more accurate mapping. The lake bottom in the shallows is composed of an 
organic layer of fines and muck, which provides suitable habitat for benthic species and 
facilitates rooting of plants.  
 
Of the rare odonates, three species frequent lacustrine habitats, while the fourth 
(Beaverpond Baskettail) is mainly an inhabitant of marshy and boggy ponds and 
backwaters (Cannings 2005). The Blue-dasher and Yellow-legged Meadowhawk are 
more common on the south coast than in the interior of the province. These two species 
and the Western Pondhawk prefer slow water areas with abundant aquatic and 
shoreline vegetation (Cannings 2005). Such habitats are not extensive in Thetis Lake, 
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but the south arm and smaller habitat patches elsewhere in Upper Lake contain 
potentially suitable habitat.   
 
Impacts of water release: 
Within the drawdown exposure zone, macroinvertebrates are exposed to seasonal 
drying and inundation that are greater than otherwise expected in normal precipitation 
years. During the drawdown period, parts of the littoral zone may experience erosion 
due to exposure to wind and wave action, loss of organic matter, and loss of aquatic 
vegetation, so deteriorating habitat for aquatic invertebrates (Furey et al. 2006). In 
Thetis Lake, invertebrate habitats that will be most affected correspond to the shallow 
water, upper portion of the littoral zone dominated by yellow pond lily - watershield 
communities and emergent vegetation patches (Figure 1), all of which will probably 
experience some degree of drying. The effects are greatest where the shallow water 
areas are most extensive, such as in the south arm of Upper Lake, channels and 
around small islands.  
 
Freshwater littoral zone invertebrates inhabit an environment that experiences natural 
seasonal water level fluctuations and hence are adapted to some degree of change. 
Such adaptations include rapid development, highly seasonal life cycle, and obligate 
diapause (Fredrickson 1988). Among chironomids, species with r-selected life history 
strategies or with drought-resistant stages appear to be well suited to the fluctuating 
environment in reservoirs (Furey et al. 2006). With water release, baseline mortality 
levels of more sessile organisms will most likely increase due to desiccation, 
entrapment, and predation. Stranding of benthic macroinvertebrates in exposed 
drawdown zones have been reported in other areas (Kaster and Jacobi 1978). Where 
the lake bottom slopes gradually, new shallow water areas will be created, and 
invertebrate communities may shift to these areas. However, the shallow-water plant 
communities would probably not shift farther into the lake, as relatively deep winter 
water depths would continue to limit their expansion (Matt Fairbarns, pers. comm.). 
 
Relatively little is known of responses of macroinvertebrate communities to repeated 
drawdown cycles in lake reservoirs, in contrast to riverine systems that have been well 
studied. Studies in other areas have shown variable responses, ranging from a 
decrease to an increase or to an initial increase followed by a decrease or stabilization 
in abundance and biomass (Furey et al. 2006 and references therein). Perry et al. 
(undated) subjected experimental ponds to varying levels of water withdrawal to 
examine the effects of “moist-soil management” techniques (i.e., periodic drawdown to 
enhance primary productivity and waterfowl habitat) on macroinvertebrate communities. 
They found no significant negative effects on abundance of chironomids or other 
invertebrates in the impounded ponds when drawdown occurred in June - August the 
previous year. Chiromomids tended to increase, while other invertebrates as a group 
tended to decrease in ponds with drawdown.  
 
In general, macroinvertebrates inhabiting lentic habitats appear to be relatively resilient 
to seasonal water withdrawal (Kaster and Jacobi 1978, Miller et al. 2007, Perry et al., 
undated). However, the magnitude of water level fluctuations, geographic locations and 
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environmental conditions differ widely among studies making it difficult to extrapolate 
the results to Thetis Lake. The study most relevant to Thetis Lake is that by Furey et al. 
(2006) on southern Vancouver Island. The authors compared benthic macroinvertebrate 
composition, distribution, and abundance in a reservoir lake that has experienced 
annual water level fluctuations for at least 30 years (Sooke Lake Reservoir) with those 
in a natural lake with relatively stable water levels (Shawnigan Lake). Overall, biomass 
and densities of benthic macroinvertebrates were greater in the impounded lake than in 
the natural lake, contrary to predictions of adverse effects of water drawdown. This 
effect was most pronounced for chironomid midges, which were the most abundant 
macroinvertebrates at both sites. However, shifts in distribution of macroinvertebrate 
groups and communities were found, and these effects extended well beyond the actual 
drawdown exposure zone. In the impounded lake, densities of chironomids and some 
other invertebrates were highest immediately below the drawdown exposure zone. 
Some groups, such as chironomids of the subfamily Diamesinae, extended their 
distribution farther from the shore with the expanded warm water area of the epilimnion. 
Distributions of oligochaetes and nematodes also shifted and extended farther out from 
the shore in the impounded lake.  
 
Given the similarity of the environment and the relative proximity of the two lakes in the 
Furey et al (2006) study to Thetis Lake, some extrapolations can be made. The 
proposed water release from Thetis Lake is expected to have minor overall effects on 
macroinvertebrates, especially on chironomids, and their function as a prey base for 
other invertebrates and vertebrates is unlikely to be affected. However, shifts in 
distributions and changes in composition of macroinvertebrate communities will 
probably occur; the significance of such changes is unknown. 
 
If small stagnant pools form when the water recedes, they could form breeding grounds 
for mosquitoes that act as vectors for zoonotic diseases, such as the West Nile virus. 
Numerous species of Culex are vectors for the West Nile virus (Turell et al. 2005); in 
B.C., Culex pipiens and C. tarsalis are the most likely candidates (BCCDC 2009). Both 
species breed in small pools of stagnant water, and their breeding season extends to 
late summer or fall (Crans 2010). There is potential for pool formation in the south arm 
of Upper Lake, where shallows are more extensive and lake bottom may be uneven. 
Should the West Nile Virus become more prevalent in B.C.( the current threat is low) 
there is a risk that the release of water could accentuate prevalence of the virus in the 
area. 
 
Effects of water release on rare species could have serious effects due to the often 
small size and patchy distribution of their populations, but such effects are impossible to 
predict given poor baseline information on the presence and distribution of rare species 
within most invertebrate groups at Thetis Lake. For odonates, excess larval mortality 
could be associated with drying of the shallows, and death of emergent and shoreline 
vegetation could reduce foraging habitat for adults. For snails, prolonged drying of the 
shallows could similarly increase mortality and deteriorate habitat. However, given the 
unconfirmed nature of the odonate and snail species at risk from the park, it is 
premature to speculate on impacts.   
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5.2 Amphibians 
Species composition:  
Four species of native aquatic-breeding amphibians have been reported from Thetis 
Lake Regional Park:  Roughskin Newt (Taricha granulosa), Long-toed Salamander 
(Ambystoma macrodactylum), Pacific Chorus Frog (Pseudacris regilla), and Northern 
Red-legged Frog (Rana aurora) (Thetis Park Nature Sanctuary Association 1974, 
Polster 2006). Details of these observations are lacking, and whether these species 
occur in Thetis Lake itself is unknown. The native, terrestrial Western Red-backed 
Salamander (Plethodon vehiculum) occurs in forested areas of the park, and will not be 
affected by the proposed drawdown. The introduced Bullfrog (Lithobates catesbianus) is 
present in the lake and ponds within the Park. The Northern Red-legged Frog is 
provincially blue-listed and designated as Special Concern in Canada, whereas the 
remaining native species are provincially yellow-listed.  
 
Important habitats: 
Thetis Lake lacks marshy shoreline habitats preferred by aquatic-breeding amphibians, 
but quiet bays and inlets within the convoluted shoreline provide some breeding habitat. 
All native aquatic-breeding amphibians that occur in the park depend on shallow areas 
with abundant aquatic vegetation for egg-laying and larval rearing habitat. The Pacific 
Chorus Frog and Long-toed Salamander lay their eggs in very shallow water, less than 
0.5 m deep, while the Roughskin Newts and Northern Red-legged Frog may use 
somewhat deeper water for egg-laying, 0.5 - 2 m (Corkran and Thoms 2006). Warm 
water in the shallows facilitates growth and development of embryos and larvae, and 
emergent and aquatic plants provide sites for egg attachment and shelter for larvae 
from predators and elements. Such shallow areas are scattered and sporadically 
distributed in Thetis Lake (Figure 1). The south arm of Upper Lake (Sites 9 -17) 
provides the largest potential area of amphibian breeding and larval rearing habitat. The 
presence of emergent, floating, and submergent vegetation, including patches of cattail 
communities, provides heterogeneity to the habitat, increasing its suitability for 
amphibians. However, thin-stemmed emergent plants, such as sedges (Carex spp) and 
rushes (Scirpus spp.), are scarce and restricted to small, scattered patches. Many 
amphibians use such plants for egg-attachment. Potentially suitable amphibian breeding 
habitat is also present in the bay to the north of this area (Sites 19 -20), and in scattered 
locations elsewhere in the lake.  
 
In addition to breeding habitats, aquatic-breeding amphibians require suitably 
connected terrestrial habitats. While some, such as the Long-toed Salamander, are 
often found in moist microsites close to the water, others, such as the Roughskin Newt, 
are less dependent on riparian areas and may be found far from water. The Northern 
Red-legged Frog is often found in riparian areas (Matsuda et al. 2006). At Thetis Lake, 
marshes and moist riparian forests are limited in extent. Some moist riparian forest is 
present along the inlet to the lake in the northwest and along the outlet creeks and 
gullies of old outlets.  
 



16 
 

Impacts of water release: 
Shallow water areas of the lake will be subject to drying as a result of the proposed 
release of water. The timing of the water release from July to October will negate any 
impacts on eggs of native amphibians, as all the species present lay their eggs in the 
spring (typically March - April; the Pacific Chorus Frog continues to lay eggs until June), 
and the eggs have already hatched by then. Water levels are not expected to increase 
in the winter or spring above existing fluctuations as a result of the proposed water 
release, as the lake has already been modified for water storage. The water levels will 
naturally recharge in the late fall to spring with rainfall. The emergent cattail and aquatic 
pond lily - watershield plant communities are adapted to short periods of drying and will 
persist over time, although individual plants might die as a result of summer water 
release (Matt Fairbarns, pers. comm.). Therefore, breeding habitat for amphibians is 
predicted to be available in subsequent years with only a minor loss. 
 
Some larval rearing habitat will be lost. Some amphibians will have already 
metamorphosed and left the lake when the shallows dry up. At low elevations on 
southern Vancouver Island, larvae of the Long-toed Salamander, Roughskin Newt, 
Pacific Chorus Frog, and Red-legged Frog may metamorphose from mid to late July 
(KO, pers. obs), but the exact time depends on environmental conditions in particular 
years and locations. Direct impacts of the loss of rearing habitat are expected to be 
minor, as tadpoles and salamander larvae are highly mobile and can move to new 
shallows created with the receding water level. However, stranding of larvae might be 
an issue in July, if the water level drops rapidly, such as during droughts when 
evaporation is also high, and if small pools form and trap larvae when the water 
recedes. Such pools may form in the shallow areas of the south arm of Upper Lake.  
 
Native amphibians in Thetis Lake are threatened by introduced fish and bullfrogs, both 
of which can severely reduce distributions and viability of their populations (review in 
Wind 2004). Thetis Lake has been repeatedly stocked with sport fish (85 times from 
1935 - 2002; Cassin and Silvestri 2002). Bullfrogs are well-established and occur at 
high densities in the lake; hundreds of large (second-year) Bullfrog tadpoles were 
observed in the shallows during reconnaissance surveys of the lake on 28 and 29 June 
2010. It is uncertain how additional stress caused by water release will influence 
interactions between native amphibians and these introduced species, but intensified 
predation and competition is a possibility with reduced spatial extent of shallow larval 
rearing habitat. 
 
Shoreline habitats used by newly metamorphosed amphibians will probably be drier and 
more exposed as a result of water release. Metamorphs present in the lake are not 
known to form large, persistent post-metamorphic aggregations similar to those of the 
Western Toad (Anaxyrus boreas). However, large numbers of the Pacific Chorus Frog 
or Northern Red-legged Frog may linger in the shoreline vegetation close to water after 
metamorphosis and before dispersing. Young frogs are vulnerable to predation and 
exposure to the elements, both of which may be exacerbated by drier conditions along 
the shoreline due to water withdrawal. The magnitude of such possible adverse effects 
on metamorphs is very difficult to predict. There are uncertainties about locations, 
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densities and dispersion of metamorphosing amphibians, as well as about the extent to 
which particular native species use the lake.  
 
Terrestrial shoreline habitats of amphibians may also experience excessive drying, 
including some loss of moist shelter sites on the forest floor. These impacts are 
expected to be very low as these habitats already experience seasonal drying. 
 

5.3 Reptiles and Turtles 
Species composition: 
Four species of snakes, one lizard, and two turtles have been reported from Thetis Lake 
Regional Park: Common Garter Snake (Thamnophis sirtalis), Western Terrestrial Garter 
Snake (T. elegans), Northwestern Garter Snake (T. ordinoides), Sharp-tailed Snake 
(Contia tenuis), Northern Alligator Lizard (Elgaria coerulea), Western Painted Turtle 
(Chrysemys picta bellii), and Red-eared Slider (Trachemys scripta) (Polster 2006; 
Sharp-tailed Snake: Engelstoft 2009). The Red-eared Slider is introduced, while the 
remaining species are native. The introduced European Wall Lizard (Podarcis muralis) 
may also occur in the park. Native species that occupy or regularly use shoreline or 
aquatic habitats and hence might be impacted by the proposed water release include 
the Common Garter Snake, Western Garter Snake, and Western Painted Turtle. 
Previous reports have considered the Western Painted Turtle an introduced species 
(e.g., Polster 2006), but it is now accepted by COSEWIC (2006) that the species is 
native to coastal B.C., although the turtles in some local areas may be introduced. The 
Western Painted Turtle (Pacific Coast Population) is provincially red-listed and 
designated as Endangered in Canada.  
 
Important habitats: 
Surveys in 2008 and 2009 failed to locate the Western Painted Turtle in Thetis Lake, 
while the Red-eared Slider was regularly seen (Engelstoft and Ovaska 2008, Ovaska 
and Engelstoft 2009). However, a population of the Western Painted Turtle occurs in 
nearby McKenzie Lake within the same watershed, and the species could conceivably 
inhabit Thetis Lake. The two species have similar habitat requirements, and the Red-
eared Slider can be used as a surrogate for the Western Painted Turtle when assessing 
habitat use within the lake. Important turtle habitats that could be impacted by the 
proposed water release include shallow foraging areas with abundant aquatic 
vegetation and basking sites, including wildlife logs in water. As ectotherms, turtles 
need to bask to raise their body temperature to digest and assimilate food; basking also 
promotes synthesis of vitamin D and helps remove ectoparasites and algae (COSEWIC 
2006). Suitable turtle basking logs occur in several parts of the lake (Figure 1). These 
logs are particularly valuable when adjacent to shallow, weedy foraging areas and when 
they allow early detection of potential predators, such as in the south arm of Upper 
Lake. We have regularly seen Red-eared Sliders on logs at Site 16 and at Site 4 near 
the channel that joins the Upper and Lower Lakes. A turtle was seen swimming by a log 
at Site 6 during the 28 June 2010 reconnaissance survey, but the bay appears to be too 
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deep to be of particular value as a foraging area. A breeding attempt by a Red-eared 
Slider has occurred on the rocky slope up from Site 20 (CE, unpublished data). 
 
The Western Terrestrail Garter Snake occupies wetland and lake shore habitats and is 
seldom found far from water (Matsuda et al. 2006). The Common Garter Snake is often 
most abundant in these habitats, although it can be also found in a variety of terrestrial 
habitats, including forested areas. The Common Garter Snake forages extensively on 
amphibians but also takes a variety of other prey, including small fish and invertebrates. 
The Western Terrestrial Garter Snake feeds on a wide range vertebrate and 
invertebrate prey. Foraging habitat for these two snakes exist in shallow, weedy areas 
of Thetis Lake, as described for amphibian larval rearing habitat, although the lake 
shores lack marshy areas that form prime foraging habitat. In particular, the south arm 
of Upper Lake and adjacent shoreline vegetation provide suitable habitat. Snakes need 
to bask in the sun and may use wildlife logs, such as those present along the lake 
shores. 
 
Impacts of water release: 
The proposed water release will somewhat reduce turtle foraging habitats due to drying, 
but the impacts are predicted to be minor. Sufficient foraging habitat will probably 
remain in the deeper water pondweed communities that will not dry up. Basking logs in 
important foraging areas such as in the south arm of Upper Lake might become 
surrounded by land and become unusable for turtles. New basking sites may form - for 
example floating rhizome mats of yellow pond lilies may become more prevalent - but it 
is possible that suitable sheltered basking sites may become a limiting resource for 
turtles. Aquatic hibernation sites are probably not affected because of the timing of 
water release; turtles in this area probably do not hibernate until November, but virtually 
no information exists on timing or location of hibernation sites of turtles in coastal areas. 
Terrestrial nesting sites will not be affected. 
  
Foraging habitat and opportunities for the Western and Common Garter Snake may be 
affected by the water release, but impacts are expected to be minor. These snakes are 
opportunistic foragers and flexible in their habitat use. Foraging opportunities may 
increase if tadpoles get stranded in small pools when the water recedes or become 
more concentrated in the remaining shallows. Bullfrog tadpoles are expected to remain 
abundant and continue to provide potential food for snakes. 
 

5.4 Birds 
Species composition: 
A wide variety of resident and migratory birds use Thetis Lake and surrounding riparian 
habitat reflecting the diversity of habitats present in the area. At least 86 species of birds 
that use lake shore or aquatic habitats are known to occur in Thetis Lake Regional Park 
(Polster 2006). The relatively high bird diversity and easy access is probably why Thetis 
Lake Park is a popular birding destination in the Victoria area (Birding in British 
Columbia 2010). However, several factors negatively affect the diversity and abundance 
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of birds including the steep-sided shoreline and encroachment of the lake by dense 
coniferous forest, presence of invasive, introduced plants and animals, high recreational 
use, maintenance of artificially high water levels due to damming and run-off from urban 
areas.  
 
The species composition of birds using Thetis Lake changes markedly with the 
seasons. During winter and spring and fall migration, waterbirds including dabbling 
ducks, diving ducks, geese, swans, mergansers, loons, cormorants, grebes, gulls, 
herons, and kingfishers, are attracted to the deep, open water areas, the presence of 
forage fish, and shallow water feeding areas. The over-wintering and staging birds, in 
turn, attract birds of prey such as the Bald Eagle and the Peregrine Falcon. Numerous 
resident terrestrial species use the shoreline habitats for foraging and shelter in winter, 
including woodpeckers, owls, hawks, and a variety of passerine birds (songbirds). A 
total of 53 bird species were recorded during the 2009 Christmas Bird Count of Area 4, 
which includes Thetis Lake Park (Victoria Natural History Society 2010). 
 
During the spring and summer, Thetis Lake and its shoreline habitats support a variety 
of breeding birds. Probably the most numerous species are resident and migratory 
songbirds that use the riparian shrubs, adjacent upland forest, or over-water foraging 
areas during the nesting and brood-rearing periods. Examples of resident birds 
attracted to the diverse shoreline vegetation include Chestnut-backed Chickadee, 
Bushtit, Spotted Towhee, Bewick’s Wren, Song Sparrow, woodpeckers, kinglets, 
Stellar’s Jay, and Dark-eyed Juncos. Migratory songbirds including warblers, 
flycatchers, vireos, thrushes, waxwings, sparrows and swallows, arrive between late 
March and mid-June and are attracted to the abundance of insects in the deciduous 
shrub habitat and emerging from the shallows of the lake. The Common Nighthawk 
arrives in mid-June and can be seen hunting for insects high above the lake and 
adjacent rocky outcrops. 
 
A few species of waterbirds may breed in Thetis Lake, although the lake is lacking in 
brood-rearing and foraging habitat. Mallards and resident Canada Geese probably nest 
here, and the potential exists for Wood Ducks and Hooded Mergansers to nest in trees 
adjacent to the lake. Brood–rearing habitat for waterfowl is limited by the poor 
development of emergent vegetation along the shoreline. Great Blue Herons have 
nested in heronries adjacent to Thetis Lake in the past (WITS 2010; Thetis Park Nature 
Sanctuary Association 1974) and a few herons probably use the lake throughout the 
year, although shallow water wading areas are limited. A few spotted sandpipers may 
breed along the shoreline, but the area is generally not suitable for shorebirds. The 
presence of forage fish, including introduced trout, sunfish, bass and catfish, attract 
several species of fish-eating birds during the summer; these birds include Belted 
Kingfisher, Pied-billed Grebe, Osprey, and Bald Eagle. No Bald eagle or Osprey nests 
are listed in the WITS database in the immediate vicinity of Thetis Lake (WITS 2010), 
but several nests are located within 10 km, and these birds may occasionally forage at 
the lake. 
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The abundance of breeding songbirds in the shoreline habitats probably attracts birds of 
prey such as owls, accipiters, and falcons. It is possible these raptors may nest in 
adjacent upland areas of the park and forage in riparian habitats along the lake. 
 
Several bird species at risk are known or have the potential to use habitats in the vicinity 
of Thetis Lake (Polster 2006, CRD Parks 2001; Conservation Data Centre 2010; Thetis 
Park Nature Sanctuary Association 1974). The Great Blue Heron (fannini subspecies, 
Blue-listed, Special Concern), Common Nighthawk (Threatened), and Western Screech 
Owl (kennicotti subspecies, Blue-listed, Special Concern) have bred in the area in the 
past. The Northern Pygmy Owl (swarthi subspecies, Blue-listed), Peregrine Falcon 
(pealei subspecies, Blue-listed, Special Concern), Green Heron (Blue-listed), Band-
tailed Pigeon (Blue-listed, Special Concern), Olive-sided Flycatcher (Blue-listed, 
Threatened), and Purple Martin (Blue-listed) may occasionally visit the area. The 
Double-crested Cormorant (Blue-listed) is known to forage for fish in the lake, especially 
in winter. 
 
Important habitats: 
The deciduous shrub component of the shoreline vegetation (Figure 2) provides 
excellent habitat for migratory and resident songbirds, particularly insectivorous species 
such as warblers, flycatchers, and swallows. The ecotone between the deciduous and 
upland coniferous forest results in a high diversity of birds, attracting both forest- and 
edge-loving species. Tall, mature trees also provide excellent perching, nesting and 
roosting sites. 
 
The best areas for waterfowl nesting and brood-rearing are limited to portions of the 
Upper Lake (Areas 9, 12,16 and 19 in Figure 1 in particular). The highest use of the lake 
by waterbirds is probably for wintering and as a migration stop-over site, as this low-
elevation lake rarely ices over, and contains a variety of foods including fish, aquatic 
plants and invertebrates. 
 
Impacts of water release:  
Declining water levels in summer and early fall are a natural characteristic of lakes on 
southern Vancouver Island, and birds are adapted to it. Typically, water levels will fall 
gradually from July to early October, with fall rains eventually allowing water levels to 
recover. The proposed water release starting in July is unlikely to cause die-off of 
deciduous riparian shrubs such as willows and alders, as these plants are hardy and the 
period of low water is relatively short (M. Fairbarns, pers. comm.). Therefore, the 
impacts on songbird habitat are expected to be negligible. The water release may 
adversely impact emergent, floating and submergent vegetation and associated fauna 
such as aquatic insects and molluscs , but the steep-sided shoreline will limit this impact 
to a relatively narrow band of the littoral zone. Therefore, impacts on foraging habitats 
for waterfowl and wading birds such as herons are expected to be minor. Effects on 
insectivorous birds due to possible reductions in emerging aquatic insects are also 
expected to be negligible, as alternative foods are available in terrestrial habitats.  
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The delay of water level reduction until July and its gradual nature will have very minor 
impacts on breeding waterfowl such as Mallards and Canada Geese, because nesting 
is usually complete well before July (Campbell et al. 1990) and broods should find 
adequate foraging areas farther away from the shoreline. The nesting period of most 
songbirds using lakeshore habitats is usually complete by late July or early August 
(Campbell et al. 2001), thereby limiting the impact on bird productivity. It is possible that 
the channel separating the smaller islands from the lakeshore will become dry in late 
summer or early fall, allowing predators such as raccoons to invade these islands 
looking for eggs or nestlings of birds. However, this impact will be minimal because 
most birds will have fledged young by this time, and waterfowl broods will have left their 
nest sites. 
 
The lower water levels may have a minor impact on loafing and resting areas of 
waterfowl along the shoreline. Large logs used for loafing will not provide the same level 
of security due to drying conditions around them. However, new loafing sites such as 
exposed mudflats will appear as water levels recede, providing replacements for 
impacted sites.   
 
Declining water levels during summer are not expected to be sufficient to impact forage 
fish in the lake, and impacts on piscivorous birds are expected to be minimal. There are 
currently high numbers of introduced sunfish, bass and catfish in the lake, and these 
species are tolerant of water level fluctuations and temperature increases. Likewise 
introduced trout populations are not expected to be impacted as they can move to 
deeper, cooler waters present in the lake. Fish-eating birds such as kingfishers, 
mergansers, cormorants and osprey can adapt to minor changes in fish abundance or 
composition. 
 
Changes to the water level regime are not expected to impact the larger trees 
surrounding the lake which are potentially used for perching and nesting by birds. Death 
of the occasional large willow, alder, or cottonwood due to the drying shoreline in the 
summer may be beneficial to some birds, because the snag will provide nesting habitat 
for hole-nesting species such as swallows, chickadees, and woodpeckers. It is possible 
that coniferous trees will encroach on the shoreline due to the drying conditions 
reducing the width of the deciduous shrub zone around the lake. This encroachment 
should be limited because water levels will recover in the fall, winter and spring, flooding 
any areas where conifers have sprouted. 
 
In other areas of North America, intentional drawdowns of regulated wetlands and water 
reservoirs every 3-5 years, especially during normal periods of low water in late summer 
and early fall can have beneficial effects on productivity of the littoral zone (Perry et al. 
undated, Kadlec 1962, Ducks Unlimited 2010). Nutrients are released when organic 
matter in the littoral zone is exposed to oxygen and the bottom sediments consolidate 
allowing for better rooting of aquatic vegetation. The release of nutrients helps to 
increase the vigour of aquatic plants and expand the zone of emergent vegetation after 
re-flooding. Perry et al. (Undated) also showed that macro-invertebrate abundance was 
not adversely impacted by drawdowns the previous year. In contrast, water levels that 
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are maintained at unnaturally high levels tend to have narrow zones of emergent and 
aquatic vegetation and lower productivity. If the water drawdown at Thetis Lake 
stimulates productivity of the littoral zone after re-flooding, then it could ultimately 
increase productivity of bird populations using the lake. However, it is unclear whether 
the more frequent (annual) drawdowns proposed for Thetis Lake will produce similar 
beneficial effects. Another possible beneficial effect is that the exposed mudflats will 
attract shorebirds and other wading birds. On the negative side, the exposed mudflats 
could allow the establishment of invasive aquatic plants, such as purple loosestrife, and 
these occurrences need to be monitored closely (Canadian Wildlife Service 2005). 
 

5.5 Mammals 
Species composition: 
A relative small number of native species are known to inhabit Thetis Lake Regional 
Park. These include Red Squirrel (Tamiascirus hudsonicus), Black-tailed Deer 
(Odocoileus hemionus), Vagrant Shrew (Sorex vagrans), Yuma Myotis (Myotis 
yumanensis), and River Otter (Lontra canadensis) (Polster 2006). It is expected that the 
Deer Mouse (Peromyscus maniculatus), Mink (Mustela vison), Raccoon (Procyon lotor), 
Townsend’s Vole (Microtus townsendii), Muskrat (Ondatra zibethicus) and 8 species of 
bats might occur in or around Thetis Lake (Polster 2006); the Short-tailed Weasel 
(Mustela erminea) and Beaver (Castor americana) could also inhabit the lake.  The 
Beaver is known from nearby McKenzie Lake, but we saw no lodge or obvious signs of 
dams during the reconnaissance surveys. Weasels are elusive and easily overlooked. 
 
Only a subset of the known or expected species is restricted to the lake and immediate 
surroundings. The known species that are closely associated with water include the 
Yuma Myotis and River Otter. Both are Yellow Listed in British Columbia.  Of the 
species expected to feed or live next to lake are the blue-listed Townsend’s Big-eared 
Bat and the following yellow-listed species: Big Brown Bat (Eptesicus fuscus), Silver-
haired Bat (Lasionycteris noctivagans), Hoary Bat (Lasiurus cinereus), California Myotis 
(Myotis californicus), Long-eared Myotis (Myotis evotis), Little Brown Myotis (Myotis 
lucifugus), Long-legged Myotis (Myotis volans), Muskrat, Deer Mouse, Mink, and 
Raccoon. The Townsend’s Vole (Microtus townsendii) is red-listed but is primarily an 
inhabitant of moist fields and sedge meadows (Cowan and Guiguet 1978), which are 
lacking around Thetis Lake. None of the known or expected species are listed by 
COSEWIC. 
 
Important habitats: 
With the exception of the semi-aquatic River Otter, other mammal species that are 
known or expected to occur in the park live or forage along the lake shores or, in the 
case of bats, forage in the air space above the lake. River Otter mainly feed on fish, and 
opportunistically on a wide variety of prey from frogs and crayfish to waterfowl (Hansen 
2003). It is expected that they can be found in most areas of the lakes and will have 
dens scattered in the forest around the lake under rotten roots, boulders or thick 
vegetation. Mink, Short-tailed Weasel and Raccoon forage along the shoreline and feed 
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opportunistically on clams, insect larvae, crayfish, and fish (Cowan and Guiguet 1978). 
Suitable habitat for these species can be found in protected bays and shallow water. 
 
Bats will roost in crevices under tree bark or rock outcrops or buildings located in the 
vicinity of lakes, and they will feed on emergent insects over water (Nagorsen and 
Brigham 1995). Bats can probably be found flying over most of the lake but will frequent 
areas with highest densities of flying insects. Small protected bays (such as Sites 11 - 
17 in Figure 1) form suitable foraging habitat for bats. 
 
Other species that might occur in the park are the Townsend’s Vole, Muskrat, and 
Beaver. Townsend’s Vole feeds mainly on grass, Muskrat on aquatic vegetation, and 
Beaver on cambium from a variety of trees, as well as on aquatic vegetation (Eder and 
Pattie 2001). Because there are no meadows extending to the lake shore, there is likely 
no vole population around Thetis Lake. Muskrat habitat is present in protected bays 
(such as Sites 11 - 17 in Figure 1). Beaver habitat is limited to shoreline areas with 
stands of deciduous trees. 
 
Impacts of water release: 
The effects of the proposed release of water to downstream reaches were assessed as 
direct impacts, such as exposing dens, or indirect impacts, such as diminishing food 
source, on the species known or expected to occur in Thetis Lake. River Otter, Mink, 
Short-tailed Weasel, Muskrat, and Beaver could be impacted both directly and 
indirectly, whereas Raccoon and bats would only be impacted indirectly. It is suspected 
that any impact will be minimal for any of these species. 
  
As water level decreases during July, August and September, the current shoreline 
configuration will recede or change depending on the topography or bathymetry of the 
lake. In areas with steep shorelines and lake bottom, the change will be limited to a 
relatively narrow strip of the lake but could adversely affect individual animals that 
depend on underwater access to their burrows, such as River Otter, Mink and Muskrat. 
Underwater access to the dens provides safety, so the animals may be slightly more at 
risk to predation or disturbance from dogs and park visitors. Mink tend to hunt along the 
water’s edge and might be more exposed to predation as shoreline shrub cover will be 
located farther away. Muskrat and Beaver that depend on burrows might have to travel 
overland to water and hence might be more exposed to predators. While individual 
animals may be occasionally exposed to increased predation risk or disturbance, these 
effects are probably minimal and impacts on populations are expected to be negligible. 
  
No indirect impacts on mammals using Thetis Lake are expected. Otters prey mainly on 
a variety fish, and the fish prey-base is not expected to diminish with water release. 
Short-tailed Weasel, Mink and Raccoon forage opportunistically on a wide range of prey 
and their mobility allows them to follow prey to areas of the lakeshore where they are 
most available. The crepuscular bats forage on flying insects, and it is unlikely that there 
will be a negative impact on their overall food source. 
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6.0 RECOMMENDATIONS FOR MITIGATION AND MONITORING 
Effects on wildlife can be minimized if the drawdown is adjusted to account for unusual 
environmental conditions and results of follow-up monitoring. We recommend that the 
following principles be adopted: 

• Drop water levels as gradually as possible to allow amphibian larvae to complete 
development and to minimize stranding of amphibian larvae and aquatic 
invertebrates 

• When possible, delay water release to mitigate potential effects on nesting birds 
and metamorphosing amphibians 

• Ensure that water release is lake-level driven and within the target limits as per 
the  CFEP (2010) proposal, regardless of droughts or winter filling of the storage 
facility 

• Adjust procedures within an adaptive management framework 
 
We recommend that the condition of key habitat features and wildlife population 
characteristics be monitored within an adaptive management framework to address 
uncertainties and unforeseen impacts. Such monitoring is particularly important if 
extreme weather events such as severe winter storms or prolonged summer droughts 
occur or become more frequent, as predicted under climate change scenarios.  
 
We recommend the following monitoring measures: 
 
Habitat monitoring: 

• Condition of drawdown exposure zone during low water level periods, including 
signs of erosion, loss of organic matter, degree of aquatic vegetation die-off, and 
possible formation of small pools with receding water levels 

• Persistence of shoreline shrub zone and shallow-water aquatic plant 
communities from year to year 

• Invasion of the shoreline or the drawdown exposure zone by introduced plants 
• Distribution and condition of wildlife logs and floating vegetation mats in the lake 

 
Wildlife monitoring: 

• Use of wildlife logs and floating vegetation mats by wildlife, including loafing 
waterfowl and basking turtles 

• Distribution and use of shoreline habitats by metamorphosing native frogs during 
drawdown periods 

• Habitats used by waterfowl for brood rearing and herons for foraging during 
drawdown periods 

• Occurrence and distribution of rare species in Thetis Lake, including dragonflies, 
freshwater molluscs, and amphibians (Red-legged Frog) 

 

7.0 CONCLUSIONS 
Wildlife habitats at Thetis Lake reflect extensive modification by past damming, 
continuing heavy recreational use, and presence of introduced species. Non-native fish 
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and bullfrogs are prominent in the lake and undoubtably have major impacts on the 
aquatic foodweb and structure of communities; these impacts are expected to cascade 
throughout the park ecosystems. The effect of the proposed water release on the lake 
and associated riparian ecosystems is expected to be small in relation to impacts of 
these introduced species. However, water release may increase cumulative effects of 
human disturbance on the ecosystem through interaction with other stressors. Such 
effects may be especially prominent in drought years and need to be monitored closely. 
 
The predicted impacts for different groups of wildlife range from negligible to minor 
(Table 1). Aquatic/semi-aquatic macroinvertebrates, amphibians, reptiles/ turtles, and 
waterfowl are expected to experience minor changes in distribution or habitat use, 
whereas negligible impacts are predicted for other birds and mammals. The abundance 
of prey for predatory or insectivorous species is not expected to be substantially 
affected. Table 1 provides a summary of impact types and monitoring needs for each 
group. 
 
Baseline data are poor for most wildlife, including all groups of aquatic 
macroinvertebrates and even most vertebrate groups, particularly bats and amphibians. 
Assessing impacts on rare species that might or might not be present is problematic. 
Specific monitoring and mitigation measures may be possible if their distributions within 
the lake were known.  
 
There are many uncertainties regarding both short- and long-term effects of the 
drawdown on the shoreline and littoral zone wildlife habitats, and these effects should 
be monitored within an adaptive management framework. It is essential that action can 
be taken swiftly when deemed necessary by monitoring studies. 
 
 
Table 1. Predicted impacts of proposed water release on different wildlife groups, including 
monitoring needs. 

Group or species Impact 
rating Impact  description Species at risk affected Monitoring needs 

Aquatic & semi-aquatic  
macroinvertebrates 

Minor • Overall abundance probably not 
significantly affected; hence little 
effect expected on prey-base of 
predatory/insectivorous 
invertebrates and vertebrates 

• Important groups, such as 
chironomid midges, are relatively 
tolerant of drawdown & expected 
to remain abundant 

• Shifts in distribution and species 
composition are probable and are 
expected to extend into the lake 
beyond the drawdown exposure 
zone 

Potential species (none 
recorded from the park):  
 
Odonates (blue-listed): 
Beaverpond baskettail, 
Western Pondhawk, Blue 
Dasher, Autumn Meadowhawk  
 
Freshwater snails: 
Fossaria vancouverensis (no 
common name; red-listed), 
Pewter Physa (red-listed), 
Umbilicate Sprite (blue-listed) 

• Monitor habitat during 
drawdown period for 
erosion, loss of organic 
matter, & loss of aquatic 
vegetation 

• Conduct surveys for 
potentially rare species of 
odonates & gastropods to 
identify protection needs 
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Group or species Impact 
rating Impact  description Species at risk affected Monitoring needs 

Amphibians Minor • Reduced larval rearing habitat 
• Increased mortality of 

metamorphs 
• Possible entrapment in small 

pools 
• Increased competition with & 

predation by bullfrogs & fish 

• Red-legged Frog (blue-
listed; Special Concern) 

• Monitor distribution and 
formation of pools & 
stranding of larvae 

• Distribution & dispersal 
characteristics of 
metamorphs 

• Distribution of native 
amphibians & their 
breeding and larval rearing 
areas in the lake 

Reptiles & turtles Minor 
(turtles); 
negligible 
(snakes) 

• Loss of basking sites, such as 
wildlife logs 

• Reduction in shoreline cover for 
foraging snakes 

• Western Painted Turtle, 
Pacific Coastal Population 
(red-listed; endangered) 

• Monitor condition or 
distribution of wildlife logs 
and floating vegetation 
mats during low water 
periods 

• Use of basking sites by 
turtles; install new basking 
logs for turtles, if deemed 
necessary 

Birds:     
Water birds (excluding 
waders) 

Minor • Possible reduction in brood 
rearing habitat & loafing areas for 
waterfowl 

• Double-crested Cormorant 
(blue-listed); occasionally 
forage in the lake but do 
not breed there 

• Monitor habitat use by 
waterfowl broods  

• Changes to emergent and 
submerged vegetation 

• Condition & availability of 
loafing sites, such as 
floating vegetation mats 

• Monitor for the introduction 
of invasive aquatic plants 
such as purple loosestrife 
which could have serious 
long term effects on 
waterbird habitat if allowed 
to become established 

Wading birds Negligible • Existing foraging areas for herons 
may decrease, but new foraging 
opportunities may be created at 
the receding waterline 

• Blue Heron (blue-listed; 
Special Concern) 

• Green Heron (blue-listed)  

• Monitor foraging area use 
by herons during water 
drawdown periods 

Songbirds and other 
insectivorous birds 

Negligible • Aquatic insect prey may be 
reduced, but alternative terrestrial 
prey may be available 

• Shoreline shrub habitat will 
probably not be affected 

• Purple Martin (blue-listed) 
• Olive-sided Flycatcher 

(Threatened) 
• Common Nighthawk 

(Threatened) 

• Monitor integrity & 
persistence of shoreline 
shrub habitat 

• Monitor abundance of 
emerging insect prey 

Raptors Negligible • Reduction in fish & bird prey 
unlikely 

• Western Screech Owl 
(blue-listed; Special 
Concern) 

• Northern Pygmy Owl (blue-
listed) 

• Peregrine Falcon (pealei 
subspecies; blue-listed, 
Special Concern) 
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Group or species Impact 
rating Impact  description Species at risk affected Monitoring needs 

Mammals:     
River Otter Negligible • Flexible in habitat use, although 

shoreline dens may be slightly 
more at risk from disturbance 

• Highly mobile and opportunistic; 
no effects on prey base expected 

  

Mink, Weasel, Raccoon  Negligible • Increased exposure to 
disturbance along the shoreline 
zone possible 

• Highly mobile and opportunistic 
(Mink, Raccoon); can coexist with 
human activities in a variety of 
habitats  

  

Muskrat, (Beaver – not 
recorded from the lake) 

Negligible • Shoreline burrows for  Muskrat 
might be more exposed, 
increasing potential for 
disturbance; food base not 
affected 

• No beaver lodge found in the lake

  

Bats Negligible • Emerged aquatic insect prey 
unlikely to be reduced sufficiently 
to affect foraging opportunities  

Potential: Townsend’s Big-
eared Bat (blue-listed) 

Conduct surveys to document 
species composition and 
possible presence of rare 
species using the lake for 
foraging 

Voles, shrews, mice Negligible • May forage along the water’s 
edge but restricted to this habitat 

Potential: Townsend’s Vole 
(red-listed); unlikely to be  by 
the lake 
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Appendix 1. Thetis Lake field survey notes, 28 - 29 June 2010. 

X – dam with water release structures and staff gauge; reading 51.64 m on 28 June 2010; 51.6.3 m on 28 
June 2010; photos 723-727 (CE) 
 
1)  Small bay with a narrow fringe of yellow pond lily with some watershield; 

• a few wildlife logs in water suitable for loafing waterfowl and turtles 
• shoreline with shrub fringe suitable for warblers & other songbirds 
• dragonfly seen hunting 
• photos 2-5 (LS) 

 
2) Shallow bay with narrow fringe of yellow pond lily and some watershield; very small patch of emergent 
vegetation; shallow area very small 

• shoreline with shrub fringe suitable for warblers & other songbirds 
• photos 6-8 (LS) 

 
3) Small bay with narrow fringe of yellow pond lily and some watershield 

• shoreline with shrub fringe suitable for warblers & other songbirds 
• photos 10-11 (LS); 1956-58 (KO) 

 
4)  Inlet before bridge and channel joining lower and upper portions of the lake; narrow fringe of water lily; 
some watershield; pondweeds 

• wildlife logs and floating mats of vegetation suitable for waterfowl and turtles 
• turtle sightings exist from this area 
• shoreline with shrub fringe suitable for warblers & other songbirds 
• photos 12-15 (LS); 1060-61 (KO) 

 
5)  Narrows at bridge and channel joining lower and upper portions of the lake; abundant pondweed 
growth 

• Shallow channel; possibility of drying up and separating upper and lower Thetis Lakes 
• Floating vegetation just east of narrows, including fringe of yellow pond lily, watershield, and 

introduced water lily – heterogeneous aquatic habitat 
• May be important for aquatic invertebrates 
• Photo: 16 (LS); 1062 (KO) 

 
6)  Deep bay with few shallow areas 

• No impacts expected 
• Turtle (Red-eared Slider) seen swimming at end of this bay on 28 June 2010 (10U 464957E, 

5368857N) 
 

7) Larger patch of floating vegetation (watershield; fringe of pond lily) and submerged pondweeds along 
northwest shore 

• Good feeding habitat for waterfowl, especially dabbling ducks; 5 Canada Geese seen dabbling 
(indicators) 

• However, little impact expected as water is relatively deep close to shore 
• Photos 17-18; 19-22 (LS); 1063-64 (KO) 

 
8) Small island  

• Patch emergent vegetation provides heterogeneous habitat for aquatic invertebrates but is tiny; 
this patch will probably be lost 

• At the time of survey, water level was 1.5 m; island will probably not be connected to the 
lakeshore with reduced water levels 

• Photos 23-24 (LS); 1066 (KO) 
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9) Entrance to south bay by two small islands 

• Heterogeneous shallow water habitat with several small patches of cattails; yellow pond lily at 
fringes; watershield; pondweeds 

• Good amphibian breeding habitat 
• Good habitat for aquatic invertebrates, including aquatic snails and dragonflies 
• Shoreline good foraging and breeding habitat for insectivorous birds 
• Dragonflies seen; Mayfly larvae netted; Wilson’s Warbler heard 
• Edges of this area will dry up but the islands will probably not be connected to the lakeshore 
• Photos: 25-29 (LS); 1067-68 (KO) 
 

10)  Small shallow area with floating vegetation, including fringe of yellow pond lily and watershield 
• Wildlife logs in water, suitable for turtles and waterfowl 

 
11) Patch of watershield and a fringe of yellow pond lilies hugging the shoreline 

• Photos 30-31 (LS) 
 
12)  Small island on north shore of bay surrounded by a large patch of introduced water lilies and other 
floating vegetation 

• Wildlife log in water, suitable for turtles and waterfowl 
• Island will turn into peninsula after water level drop 
• Impacts on breeding birds and amphibians minimized due to timing of water release 
• Photo: 1972 (KO) 

 
13)  Small bay with floating & submerged vegetation; pond lilies hugging shoreline  

• Wildlife log in water, suitable for turtles and waterfowl 
• Blue Heron was seen foraging at end of bay on 28 June 2010 
• Photos: 32-33 (LS); 1069 (KO) 

 
14)  Bay with pond lilies and variety of floating/submerged vegetation and small patches of emergent 
plants (“lily bay”); skunk cabbage 

• Wildlife log in water, suitable for turtles and waterfowl 
• Good amphibian breeding/larval rearing habitat 
• Loafing and brood rearing habitat for waterfowl 
• Suitable habitat for aquatic invertebrates 
• Shallows will dry up after release of water, resulting in loss of above habitats 
• Hundreds of large bullfrog tadpoles seen; dragonflies; Wilson’s Warbler heard 
• Photos 34-35 (LS); 1070 (KO) 

 
15)  Small inlet on north shore of south bay with more extensive yellow pond lilies and a small cattail 
patch 

• Heterogeneous habitat suitable for amphibian breeding/larval rearing; thin-stemmed emergent 
vegetation suitable for egg mass attachment 

• Good habitat for aquatic invertebrates, including dragonflies and snails 
• Ramhorn snails (juveniles) netted from bottom mud 
• Photos: 36-37 (LS) 

 
16) Shallow area at end of south bay on north side with floating and submerged vegetation 

• Wildlife logs in water, suitable for turtles and waterfowl 
• Turtles regularly seen on above logs (Red-eared Sliders) 
• Photos: 38-41 (LS) 

 
17) Shallow area at end of south bay on south side with extensive pondweeds, which cover much of the 
bay 
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• Good foraging habitat for amphibians, turtles, diving ducks 
• Little impact expected as bay is relatively deep and unlikely to dry up 
• Hundreds of large bullfrog tadpoles seen 
• Photos: 42-44 (LS) 

 
18)  Small bay with fringe of pond lily 

• Many large bullfrog tadpoles seen 
• Photos 45-48 (LS) 

 
19)  South side of large bay with a fringe of yellow pond lily and watershield; submerged pondweeds 
throughout bay 

• Most of bay is deep; little impact from water release 
• Photo: 49 (LS) 

 
20) North side of large bay with a fringe of yellow pond lily and watershield; submerged pondweeds 
throughout bay 

• Foraging habitat for waterfowl and turtles 
• Most of bay is deep; little impact from water release expected 

 
21)  Small bay on NW shore of lower lake with narrow fringe of yellow pond lilies and some watershield 
and pondweeds 

• Wildlife logs and floating vegetation masses suitable for loafing waterfowl and turtles 
• Patch of suitable habitat is very small 
• Dead gosling found 

 
22) Small bays on SW shore of lower lake with a narrow fringe of yellow pond lilies and watershield 

• Wildlife log in water but little shallow foraging habitat for waterfowl and turtles in surrounding area 
• Patch of habitat is too small to be of significance 
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Photos (June 
29, 2010) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plate 1. Diverse wildlife habitat in vicinity of two islands along south shore of Upper Thetis Lake (Observation point 
9) showing juxtaposition of upland forest, deciduous shrub, emergent vegetation (sedges, rushes and cattails), 
floating pond lily-water shield vegetation and abundant submerged pondweeds.  
 

 
Plate 2. Shallow bay at southeast end of Upper Thetis Lake provides good turtle and waterfowl habitat (Observation 
point 16). Wildlife logs (center left) provide basking areas for turtles and abundant aquatic vegetation provides 
foraging and brood-rearing habitat for waterfowl. 
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Plate 3. The channel between Upper and Lower Thetis Lake (Observation point 5) is shallow and may be subject to 
very low water levels during the water release period. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plate 4. Wildlife logs close to shore (Observation point 14) are suitable basking areas for turtles and loafing areas for 
waterfowl. Lower water levels may make these logs less attractive to turtles and waterfowl. 
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Plate 5. Much of the shoreline at Thetis Lake, especially the Lower Lake, is steep-sided with coniferous forest 
reaching close to the water’s edge resulting in a relatively narrow zone of deciduous shrub and aquatic vegetation. 
These characteristics reduce the suitability of the lake for many wildlife species. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plate 6. A small island along the west shore of the Upper Lake (Observation point 8) provides secure breeding 
habitat for birds. The channel between the island and shore may dry up during a period of prolonged water release 
allowing easier access to the island by mammalian predators such as raccoons. However waterfowl broods will have 
left their nests and most songbirds nestlings will have fledged by this time. 


