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About the Ontario Recovery Strategy Series
This series presents the collection of recovery strategies that are prepared or adopted as advice 
to the Province of Ontario on the recommended approach to recover species at risk. The 
Province ensures the preparation of recovery strategies to meet its commitments to recover 
species at risk under the Endangered Species Act (ESA) and the Accord for the Protection of 
Species at Risk in Canada.

What is recovery?

Recovery of species at risk is the process by which the 
decline of an endangered, threatened, or extirpated 
species is arrested or reversed, and threats are  
removed or reduced to improve the likelihood of a 
species’ persistence in the wild.

What is a recovery strategy?

Under the ESA a recovery strategy provides the best 
available scientific knowledge on what is required to 
achieve recovery of a species. A recovery strategy 
outlines the habitat needs and the threats to the 
survival and recovery of the species. It also makes 
recommendations on the objectives for protection and 
recovery, the approaches to achieve those objectives, 
and the area that should be considered in the 
development of a habitat regulation. Sections 11 to 15 
of the ESA outline the required content and timelines 
for developing recovery strategies published in this 
series.

Recovery strategies are required to be prepared for 
endangered and threatened species within one or two 
years respectively of the species being added 
to the Species at Risk in Ontario list. There was a 
transition period of five years (until June 30, 2013) to 
develop recovery strategies for those species listed as 
endangered or threatened in the schedules of the 
ESA. Recovery strategies are required to be prepared 
for extirpated species only if reintroduction is 
considered feasible.

What’s next?

Nine months after the completion of a recovery 
strategy a government response statement will be 
published which summarizes the actions that the 
Government of Ontario intends to take in response to 
the strategy. The implementation of recovery 
strategies depends on the continued cooperation and 
actions of government agencies, individuals, 
communities, land users, and conservationists.

For more information

To learn more about species at risk recovery in 
Ontario, please visit the Ministry of Natural Resources 
and Forestry Species at Risk webpage at: 
www.ontario.ca/speciesatrisk

www.ontario.ca/speciesatrisk
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DECLARATION 

The recovery strategy for the Riverine Clubtail was developed in accordance with the 
requirements of the Endangered Species Act, 2007 (ESA).  This recovery strategy has 
been prepared as advice to the Government of Ontario, other responsible jurisdictions 
and the many different constituencies that may be involved in recovering the species. 
 
The recovery strategy does not necessarily represent the views of all of the individuals 
who provided advice or contributed to its preparation, or the official positions of the 
organizations with which the individuals are associated. 
 
The goals, objectives and recovery approaches identified in the strategy are based on 
the best available knowledge and are subject to revision as new information becomes 
available.  Implementation of this strategy is subject to appropriations, priorities and 
budgetary constraints of the participating jurisdictions and organizations. 
 
Success in the recovery of this species depends on the commitment and cooperation of 
many different constituencies that will be involved in implementing the directions set out 
in this strategy. 
 
 
RESPONSIBLE JURISDICTIONS 

• Ontario Ministry of Natural Resources and Forestry 
• Environment Canada – Canadian Wildlife Service 
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EXECUTIVE SUMMARY 

The Riverine Clubtail (Stylurus amnicola) is a dragonfly in the family Gomphidae, 
commonly referred to as the clubtails.  The genus Stylurus, commonly called the 
hanging clubtails, differ from other clubtails in that they have relatively short hind legs 
and, when perched, typically “hang” vertically from vegetation with their abdomen 
pointing downwards.  Most other clubtails typically perch horizontally on the ground or 
upon vegetation and have longer hind legs. 
 
Its distribution ranges from Georgia and Louisiana to southern Manitoba and Quebec 
(although it is quite localized in portions of this range) and from the eastern coast of 
North America to eastern Nebraska and Manitoba.  There are three main populations of 
the Riverine Clubtail in Canada: Boreal (Quebec), Great Lakes Plains (Ontario) and 
Prairie (Manitoba).  The Great Lake Plains population, which occurs in Ontario, has 
been assessed as endangered by COSEWIC and COSSARO, and is currently listed as 
endangered under the Endangered Species Act, 2007.  Within Ontario, this species has 
only been collected at three localities: Big Creek and Big Otter Creek, two tributaries of 
Lake Erie, and Aux Sables River in Chutes Provincial Park.  The Riverine Clubtail was 
first recorded in the summer of 1999 at Big Otter Creek.  
 
There are knowledge gaps in knowing and understanding the threats for this species.   
However, it is believed that the main threats to the survival of the Riverine Clubtail are 
habitat loss and degradation, pesticides, road mortality, invasive/introduced species and 
climate change.  
   
The goals of the Recovery Strategy for the Riverine Clubtail are to ensure a viable, self-
sustaining population in Ontario and maintain the Riverine Clubtail’s existing range of 
occurrence in Ontario.   The objectives of the Recovery Strategy are to: 

1. protect, maintain and, where appropriate, enhance the quantity and quality of 
existing Riverine Clubtail habitat. 

2. increase knowledge of Riverine Clubtail biology in Ontario including distribution, 
abundance, life history and habitat needs. 

3. reduce and mitigate threats to the Riverine Clubtail and its habitat. 
 

It is recommended that the streams currently occupied by the Riverine Clubtail, 
previously-inhabited streams with suitable habitat, and select habitat surrounding such 
streams extending inland 200 metres (the typical distance the dragonflies travel 
between reproductive and roosting habitats) be prescribed as habitat under Ontario’s 
Endangered Species Act, 2007. 
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1.0 BACKGROUND INFORMATION 

 Species Assessment and Classification 1.1

COMMON NAME: Riverine Clubtail 
 
SCIENTIFIC NAME: Stylurus amnicola 
 
SARO List Classification: Endangered 
 
SARO List History: Endangered (2014) 
 
COSEWIC Assessment History: Endangered (2012) - Great Lakes Plains (Ontario) 
 
SARA Schedule 1: No Schedule, No Status 
 
CONSERVATION STATUS RANKINGS: 
 GRANK: G4 NRANK: N3 SRANK: S1 
 
The glossary provides definitions for the abbreviations above and for other technical 
terms in this document. 

 Species Description and Biology 1.2

Species Description 
The Riverine Clubtail (Stylurus amnicola) is a dragonfly in the family Gomphidae, 
commonly referred to as the clubtails.  Species of the family Gomphidae, including the 
Riverine Clubtail, can be recognized because their eyes do not meet at the top of their 
head (Dunkle 2000, Mead 2009) and most have a widening at the end of the abdomen 
known as the club (Paulson 2012).  The Riverine Clubtail is one of the smallest 
members of its genus Stylurus measuring between 4.3 and 5.2 cm in length, from tip of 
head to tip of abdomen (Walker 1958).  The Riverine Clubtail has turquoise-coloured 
eyes and a pale face with dark lines along the sutures.  The male of this species is 
mostly black with distinctive yellow stripes on the thorax; the pattern on the back of the 
thorax is diagnostic of the species because of its unique three-pointed star (COSEWIC 
2012).  The females are very similar to the males, with the same pattern on the back but 
with somewhat more extensive yellow on the abdomen and paler stripes on the thorax.  
The club of the Riverine Clubtail is among the widest and most boldly marked of its 
genus (Mead 2009). The Riverine Clubtail can be confused with the Black-shouldered 
Spinyleg (Dromogomphus spinosus) because of the colours on the thorax, although the 
Riverine Clubtail is smaller with shorter legs, or the Elusive Clubtail (Stylurus notatus), 
but the thoracic pattern is different.  
 
Dragonfly larvae (also known as nymphs) are difficult to identify to species and should 
be verified by an expert odonatologist.  The larvae of the Riverine Clubtail tend to be 

 1 



smaller than most species of its genus measuring between 2.8 and 2.9 cm in length 
(Walker 1958) but can be confused with other species of the genus.  They are slender, 
pale brown with the head as wide as the abdomen (Walker 1958).  The most diagnostic 
characters are the abdominal segments evenly taper from the thorax to the tip and the 
very hairy legs (Walker 1958).  
 
Species Biology 
There is little information about the biology of the Riverine Clubtail.  There are no known 
scientific studies on this species and all information is derived from direct observation 
during specimen collection or from our understanding of closely related species, like 
Laura’s Clubtail (Stylurus laurae), which inhabit the same types of habitats.  Laura’s 
Clubtail is listed as endangered under Ontario’s Endangered Species Act, 2007 (Pulfer 
et al 2011).  Most of the following information is based on the COSEWIC (2012) report 
for the Riverine Clubtail and on its similarities to Laura’s Clubtail (P.M. Catling, pers. 
comm. 2014). 
 
As its name suggests, the Riverine Clubtail is present in a variety of riverine habitats.  
The life cycle of the Riverine Clubtail consists of three stages: egg, larva and adult.  It is 
unknown how many eggs are laid by females or the timing of egg laying.  Little is also 
known about egg development other than females deposit them in the current of the 
shallow, fast-flowing areas of open streams or rivers (Corbet 1999).  Larvae develop in 
the fine sand and silt substrates in slow to moderate flow streams and rivers (Walker 
1958, Needham et al 2000).  The development time of the larva has not yet been 
determined but based on the biology of other Clubtail species the larval stage probably 
lasts two or more years (COSEWIC 2012).  Larvae of certain European members of the 
genus Stylurus take three to four years to develop (Corbet 1999).  During their larval 
stage in the water, the main predators of Riverine Clubtail are likely other dragonfly 
larvae, tadpoles, fish and waterbirds.  Adults emerge in late June to early July.  As they 
emerge in adult form, the exuviae (cast off larval skin) are left behind, attached to 
vegetation surrounding the stream.  The young adult dragonflies can fly an unknown 
distance away from the stream and into the surrounding forest habitat to avoid predation 
until their exoskeleton hardens in about 24 hours (Corbet 1999).  At this stage they are 
particularly vulnerable to predation.  Once they are sexually mature, they return to the 
stream where they rest on the leaves of trees surrounding the streams or rivers, looking 
for flying prey or mates.  Males can sometimes be seen cruising swiftly over the stream 
looking for females (Catling and Brownell 1999).  The main predators of adult Riverine 
Clubtail are likely other dragonflies and birds (Corbet 1999, COSEWIC 2012).  Based 
on Walker’s (1958) assessment of U.S. populations of Riverine Clubtail, adults of this 
species are generally in flight from the start of July to sometime in August.  It is not 
known what time(s) of day adults are most active. 
 
Riverine Clubtails are believed to be generalist predators, as are most dragonflies.  As 
larvae, dragonflies feed on aquatic invertebrates.  As adults, dragonflies are primarily 
predators of flying insects, with Riverine Clubtails likely hunting prey either above the 
water or in the surrounding forest habitat (COSEWIC 2012). 
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 Distribution, Abundance and Population Trends 1.3

Riverine Clubtail is one of the most northerly distributed species of the Stylurus genus. It 
occurs throughout eastern North America, extending from South Carolina to southern 
Ontario and from the eastern coast of North America (Robert 1963) to eastern Nebraska 
(Figure 1, Abbott 2014).  In some parts of its range, as in Ontario, there are only sparse 
records (Figure 2) so it is unknown whether the species exists in other areas. 

 

 
Figure 1.  Distribution of Riverine Clubtail in North America.  Black triangles represent 
areas where the Riverine Clubtail has been reported according to OdonataCentral 
(2014).  Map generated using Simplemappr (Shorthouse 2010). 
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Figure 2. Distribution of Riverine Clubtail in Ontario.  Black triangles represent areas 
where the Riverine Clubtail has been reported according to OdonataCentral (2014).  
Map generated using Simplemappr (Shorthouse 2010). 
 
 
The global population size of the Riverine Clubtail is estimated at 2,500 to 10,000 
individuals (NatureServe 2014).  The global population trend is believed to be stable at 
this time (Paulson 2009).  The Riverine Clubtail is considered rare in the northern states 
of the United States adjacent to Ontario (Paulson and Dunkle 1999, Paulson and 
Dunkle 2009). 
 
There are three populations of the Riverine Clubtail in Canada (COSEWIC 2012).  The 
population size and trend for the Canadian populations is unknown.  Additionally,  too 
little is known about the other two Canadian populations, the Prairie population in 
Manitoba and the Boreal population in Quebec, to allow conservation assessment, thus 
they are currently considered data deficient (COSEWIC 2012).  The Ontario population 
is known as the Great Lakes Plains population. 
 
The Riverine Clubtail from the Great Lakes Plains population was first recorded in 
Ontario at Big Creek in 1999 (Catling and Brownell 1999, Pratt 1999).  Since that time it 
has been recorded fewer than one hundred times along two major tributaries of Lake 
Erie (Figure 2) in Elgin and Norfolk Counties: Big Otter Creek and Big Creek (Catling 
and Brownell 1999, COSEWIC 2012, Natural Heritage Information Centre 2014) and a 
single specimen was collected in Chutes Provincial Park, North of Lake Huron, in July 
2014, but more were observed (B. Korol pers. comm.).  The population trends in Ontario 
are currently unknown (COSEWIC 2012). 
 
One of the challenges of observing the Riverine Clubtail is its habit of perching on the 
leaves of high branches of trees surrounding the flowing water body from which it has 
emerged (Mead 2009).  The height of its perch can result in the species being rarely 
observed or documented. 
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 Habitat Needs 1.4

The Riverine Clubtail, like other dragonflies, requires an aquatic environment for its 
larval stage and a terrestrial environment for its adult stage.  Overall this species 
requires sandy- or silty-bottomed streams with continuous vegetation along the river 
bank (Walker 1958).  The first time Riverine Clubtails were documented in Ontario at 
Big Otter Creek, they were flying 30 cm above the water surface and flew into the 
surrounding vegetation (Catling and Brownell 1999).  The creek at that location was 
sandy-bottomed, shallow (0.5 - 1 m) and clear with a fairly rapid flow (Catling and 
Brownell 1999).  The habitat where the Riverine Clubtail was collected from the Chutes 
Provincial Park was very similar to those of Big Otter Creek and Big Creek:  vegetated 
shoreline and sandy bottom stream.  The characteristics of these sites are 
representative of the preferred habitat of the Riverine Clubtail throughout its global 
distribution (K. Mead, pers. comm). 
 
As a larva, the Riverine Clubtail requires streams or rivers with sandy bottoms in which 
to burrow for protection against predators.  Clubtail larvae tend to move away from very 
shallow water and into deeper pools for protection from predators (Corbet 1999). 
 
Freshly emerged adults (i.e., tenerals) require trees and shrubs as perching locations 
within 200 m of the stream for about 24 hours, the time it takes for their exoskeletons to 
harden (Corbet 1999), during which time adults are poor fliers and are vulnerable to 
predation (Paulson 2012).  Sexually mature male and female Riverine Clubtails perch 
high in the tree canopy on broad leaves along the shore of the stream to bask and to 
find prey.  Males additionally find mates by patrolling the tree canopies.  The Riverine 
Clubtail requires large-leaved vegetation and would not use anthropogenic areas such 
as croplands or pastures.  They can also be seen coasting above riffles in the water 
catching insect prey (Catling and Brownell 1999). 
 
In general, Riverine Clubtails require slow to fast flowing streams or rivers that are wide 
enough so that the canopy does not completely cover the width of the stream (Catling et 
al 1999).  The streams generally have fast flowing areas in which adults lay their eggs 
and wider stretches with slower moving water, such as pools in the streams, where 
larvae can develop (Catling et al 1999).  The Riverine Clubtails prefer stream habitats 
with a mix of slow and fast (e.g., riffle forming) moving water.  Information on home 
range size, foraging distances, and several other aspects of movement behaviour are 
not yet known for this species. 

 Limiting Factors 1.5

The Riverine Clubtail requires a specific combination of habitat characteristics, wide 
stream with thicket or wooded riparian vegetation, which is uncommon in southern 
Ontario.  Dragonflies will, depending on their size, disperse on average 200 m from 
where they emerged to sexually mature (Corbet 1999, Rouquette and Thompson 2007, 
Keller et al 2010).  Smaller dragonflies, those with smaller wings, tend to disperse 
shorter distances than larger dragonflies because the wing aspect ratio is greater in 
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smaller dragonflies, which means that they have to expend more energy to disperse 
greater distances (McCauley 2013).  This distance is also needed for sexually mature 
adults of this genus to move between breeding grounds and roosting grounds (Pulfer et 
al 2011).  It is unlikely that local populations could be supplemented by immigration if 
the Riverine Clubtail were extirpated from these two sites.  Dispersal between local 
populations of Riverine Clubtail may be restricted due to the limited availability of 
continuous suitable aquatic and terrestrial habitat.  The northern range limit of the 
Riverine Clubtail may be restricted by water temperature, although this is uncertain. 

 Threats to Survival and Recovery 1.6

We do not know with certainty what threatens the Riverine Clubtail in Ontario, or the 
impact of those threats. Therefore, potential threats based on expert opinion and other 
closely related species with similar life histories and overlapping ranges (e.g., Laura’s 
Clubtail) are presented (P.M. Catling pers. comm., Pulfer et al 2011). 
 
Habitat loss and degradation  
Dragonflies can be good indicators of environmental health in aquatic habitats e.g. 
whether the water is clean for their survival (Corbet 1999).  Fluctuations in pH, dissolved 
oxygen, temperature and nutrients could result in habitat being uninhabitable by the 
Riverine Clubtail if the dragonflies or their prey cannot survive the new concentrations or 
their rate of change (COSEWIC 2012).  Dragonflies, such as the Riverine Clubtail, are 
believed to be sensitive to changes in water quality, habitat loss and degradation 
through excessive human alterations that reduce the suitability of habitat (Samways and 
Steytler 1996). 
 
The Riverine Clubtail is currently reported from areas where its habitat is threatened by 
various types of development (e.g., road maintenance, wood cutting, and damming 
activities around streams).  These activities can alter water quality, temperature, flow 
rate, depth, and increase sedimentation (i.e. more particles falling to the stream bottom; 
Williams et al 1999, Helmreich et al 2010), which could hinder the development of the 
immature stages of the Riverine Clubtail (COSEWIC 2012). 
 
Damming of streams is a potential threat to the Riverine Clubtail.  Damming and 
surrounding agricultural use can change flow rate, water depth and sedimentation, 
resulting in alteration of the preferred shallow, medium to fast flowing water needed for 
egg laying by Riverine Clubtail (Catling and Brownell 1999).  Upstream of a dam, water 
flow is slowed and depth is increased, resulting in conditions that might not be suitable 
for females to lay their eggs in, and silt accumulation could result in a lack of oxygen to 
developing larvae.  Downstream of a dam, flow is controlled which may be detrimental 
to Riverine Clubtail larvae if they are not able to adjust to frequently changing water 
speed and depth.  Riverine Clubtails inhabit areas downstream of the dam on Big Creek 
and downstream of the three dams on Big Otter Creek.  There are no dams at the 
location of the Chutes population.  Drawdown of water levels from agricultural uses may 
also pose a threat in a similar way to dams. 
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Pesticides and other toxins 
This species seems to be quite tolerant to pollution as the agricultural runoff levels 
exceed the Canadian guidelines in Big Creek and Big Otter Creek (COSEWIC 2012).  
Even though the tolerance level for pH, dissolved oxygen and temperature are unknown 
for the Riverine Clubtail, pollution from runoff and other sources could threaten the 
larval stage of the Riverine Clubtail by promoting eutrophication, which could exceed 
their tolerance levels, and decreasing dissolved oxygen.  Use of pesticides and 
especially insecticides on surrounding agricultural lands and golf courses can have an 
effect on the reproductive success of the Riverine Clubtail.  Neonicotinoids, such as 
imidacloprid, are of increasing concern to the conservation of insects in North America 
(Pisa et al 2014).  Neonicotinoid pesticides are widely used in Ontario agriculture, and 
can leach into local water.  Neonicotinoids can alter water chemistry in a way that 
makes it less habitable by some aquatic invertebrates (Morrissey et al 2015).  
Neonicotinoids can reduce dragonfly larval survival, emergence into adults, and 
abundance of prey insects (Jinguji et al 2013, Van Dijk et al 2013). 
 
Various other pollutants negatively affect dragonflies (Johnson 1991, Campero et al 
2007, Van Gossum et al 2009).  Dragonflies are sensitive to copper exposure and they 
bioaccumulate cadmium, lead, copper and other heavy metals (Tollett et al 2009).  
Dragonflies can also bioaccumulate pharmaceuticals including antihistamines (De 
Lange et al 2006, Jonsson et al. 2014).  Although insecticides, such as organochlorines, 
may not have as strong an effect on dragonflies as they do on other insects, the 
abundance of prey may be reduced so dragonflies will not have enough food (Brewer 
and Atchison 1999).  Phosphorous is also of concern in many Ontario streams, where 
levels often exceed provincial objectives (Ontario Ministry of the Environment 2013).  
Phosphorous can reduce the diversity of benthic invertebrates (Ontario Ministry of the 
Environment 2013).  The levels of pesticides are continuously changing as their 
popularity changes with time (Stone et al 2014), and their full effects on the Riverine 
Clubtail remain unknown. 
 
Road mortality 
Road mortality affects dragonflies much more than other insects because of their daily 
movements and low flight behavior (Riffel 1999, Soluk et al 2011).  Young adult 
dragonflies, in general, move away from the water during their pre-reproductive stage 
and return to the water later once they are ready to mate (Corbet 1999).  If roads run 
parallel to streams at a distance of less than one kilometer in some places, as they do 
near Big Creek and Big Otter Creek, the Riverine Clubtail will have to frequently cross 
the road to go between the stream and forest.  This frequent movement increases the 
risk of road mortality if there are many roads in the surrounding areas.  While flying low 
above the road, dragonflies are at an increased risk of getting hit by passing vehicles 
although it is currently unknown how high this species flies above the road.  If they do 
not die right away, they may be disoriented and get hit by a subsequent vehicle (Riffel 
1999).  As urban and agricultural development increase in the areas surrounding 
current Riverine Clubtail habitat, so will the number of roads, which may increase rates 
of collision. 
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Invasive and introduced species  
Invasive and introduced species can either alter the habitat [e.g., Zebra Mussel 
(Dreissena polymorpha) and Kudzu (Pueraria lobata)] or be novel predators [e.g., 
Round Goby (Neogobius melanostomus), Rusty Crayfish (Orconectes rusticus)] to the 
Riverine Clubtail.  The effects of these invasive and introduced species on the Riverine 
Clubtail are unknown (COSEWIC 2012) because there have been no known studies to 
directly compare the effects of invasive and introduced species on the Riverine Clubtail.  
 
Zebra Mussels can alter habitat by changing water chemistry, water clarity, and species 
composition (Bulté et al 2012).  Kudzu is an invasive vine spreading northward from the 
United States and present on the shore of Lake Erie (Waldron and Larson 2012), which 
can cover and choke shorelines and riparian vegetation (OFAH/OMNR 2012).  Kudzu 
could be an issue if its leaves are too dense for the Riverine Clubtails to perch on and 
because dragonfly prey are often less abundant in habitats dominated by invasive 
plants (Litt et al 2014).  If these invasive species are present in Riverine Clubtail habitat, 
they may indirectly affect Riverine Clubtail survival. 

Other predatory invasive/introduced species (Round Goby, Rusty Crayfish) may be 
present in the streams surrounding the Great Lakes and can potentially impact egg or 
larval stages of the Riverine Clubtail through predation (Jude 2001, Cox and Lima 2006, 
Gunderson 2008).  Dragonfly larvae bury themselves in the sandy bottom to hide from 
predators, but if they do not recognize an invasive species as a predator they will not 
hide and will be prone to higher predation pressure (Polis et al 1989).  It may require the 
consumption of naïve individuals for a species to evolve the ability to recognize and cue 
in on a novel predator such as Round Goby or Rusty Crayfish (Wisenden et al 1997). 

Invasive and introduced species that have the potential to threaten the Riverine Clubtail 
should be assessed regularly as they become established in areas identified as habitat 
for the Riverine Clubtail, especially the streams where the Riverine Clubtail is currently 
known to occur. 

 Knowledge Gaps 1.7

There are gaps in our knowledge of the Riverine Clubtail.  The factors affecting the 
distribution of this species are very poorly understood for Ontario populations.  
Knowledge gaps for this species may hinder efforts to protect it.  Research on the 
following knowledge gaps would contribute to a more complete understanding of the 
threats to the Riverine Clubtail and the effectiveness of protection and recovery of the 
species and its habitat. 

1. General natural history and ecology information for the Riverine Clubtail. 
2. Tolerance of each life stage to environmental changes (e.g., sensitivity to 

pesticides and flow changes).  
3. Population sizes of known Riverine Clubtail populations. 
4. Distribution within Ontario. 
5. Extent of road mortality. 
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6. Effect of invasive and introduced species on the Riverine Clubtail.

2.0 RECOVERY 

 Recovery Goal 2.1

The recovery goal for the Riverine Clubtail is to ensure viable, self-sustaining 
populations in Ontario by increasing our knowledge of the Riverine Clubtail and 
maintaining and, where appropriate, enhancing the quality of existing Riverine Clubtail 
habitat. 

 Protection and Recovery Objectives 2.2

Table 1.  Protection and recovery objectives 

No. Protection or Recovery Objective 

1 Protect, maintain and, where appropriate, enhance the quantity and quality of existing Riverine 
Clubtail habitat. 

2 Increase knowledge of Riverine Clubtail biology in Ontario including distribution, abundance, life 
history and habitat needs. 

3 Reduce threats to Riverine Clubtail and its habitat. 
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2.3   Approaches to Recovery 

Table 2.  Approaches to recovery of the Riverine Clubtail in Ontario 

Objective 1: Protect, maintain and, where appropriate, enhance the quantity and quality of existing Riverine Clubtail 
habitat. 

Relative 
priority 

Relative 
timeframe Recovery theme Approach to recovery Threats or knowledge 

gaps addressed 

Necessary Ongoing Protection and 
Stewardship 

1.1 Protect known terrestrial and aquatic Riverine 
Clubtail habitats through: 
- planting native broad-leaved trees where 

appropriate; and  
- preserving and, where appropriate, restoring 

the state of the streams 

Threats: 
• Habitat loss and

degradation 

Critical Short-term  Inventory, Monitoring 
and Assessment 

1.2 Develop, implement and support education and 
stewardship programs at known sites of Riverine 
Clubtail. 

Threats: 
• All

Objective 2: Increase knowledge of Riverine Clubtail biology in Ontario including distribution, abundance, life history and 
habitat needs. 

Relative 
priority 

Relative 
timeframe Recovery theme Approach to recovery Threats or knowledge 

gaps addressed 

Critical Ongoing Monitoring, 
Assessment and 
Research  

2.1 Report observations of Ontario dragonflies for 
inclusion in the Ontario Odonata Atlas Database 
and the Natural Heritage Information Centre 
(NHIC). 

Knowledge gaps: 
• Distribution
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Relative 
priority 

Relative 
timeframe Recovery theme Approach to recovery Threats or knowledge 

gaps addressed 

Critical Ongoing Monitoring, 
Assessment and 
Research  

2.2 Monitor the Riverine Clubtail. 
- Conduct presence/absence surveys for the 

species to determine whether the species 
exists at other sites within Ontario. 

- Monitor abundance at known locations 
(population size). 

Knowledge gaps: 
• Population sizes of 

known populations 
Distribution 

Critical  Short-term Research 2.3 Carry out research on the biology of the Riverine 
Clubtail to determine aspects of its natural history 
and ecology including: 
- microhabitat requirements depending on age 

of individuals; and  
- duration of each life stage. 

Knowledge gaps: 
• All 

Beneficial Short-term Monitoring and 
Research 

2.4 Sequence Riverine Clubtail genes to allow 
identification of the species in DNA-based 
monitoring programs. 

Knowledge gaps: 
• Distribution 

Beneficial Short-term Research 2.5 Investigate the sensitivity of Riverine Clubtail to 
anthropogenic factors. 
- Research on the effects of pesticides, toxins, 

and other aspects of water quality on larval 
Riverine Clubtail health and survival. 

- Research on the effects of pesticides, toxins, 
and other aspects of volatiles on adult 
Riverine Clubtail health and survival. 

- Research on the flight elevation and extent of 
road mortality for adult Riverine Clubtail. 

Threats: 
• Pesticides and other 

toxins 
• Road mortality 
 
Knowledge gaps: 
• Natural history 
• Tolerance to 

environmental changes 
• Extent of road mortality 

Beneficial Short-term Research 2.6 Investigate the sensitivity of Riverine Clubtail to 
introduced and invasive species. 

Knowledge gaps: 
• Invasive and introduced 

species 
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Objective 3: Reduce threats to Riverine Clubtail and its habitat. 

Relative 
priority 

Relative 
timeframe Recovery theme Approach to recovery Threats or knowledge 

gaps addressed 

Critical Long-term Stewardship and 
Protection 

3.1 Work with local partners (municipalities and 
conservation authorities) and the Ministry of 
Environment and Climate Change to monitor 
water quality of Riverine Clubtail habitat. 

- Work with municipalities to mitigate impacts 
from land use. 

- Work with municipal road maintenance 
departments regarding salting and 
sedimentation mitigation. 

- Work with conservation authorities, 
stewardship councils and the Ontario Ministry 
of Agriculture, Food and Rural Affairs to 
promote stream buffers of native vegetation. 

Threats: 
• Habitat loss and 

degradation 
• Pesticides and other 

toxins 

Beneficial Ongoing Education and 
outreach 

3.2 Work with partners to develop an outreach 
strategy to mitigate and prevent the spread of 
invasive species: 

- prevent bait dumping at creek access 
points; 

- check boats for invasive species; and 
- educate anglers on what to do if they find 

or catch an invasive species. 

Threats:  
• Invasive and introduced 

species 

Beneficial Short-term Research 3.3 Quantify the threat of road mortality to the Riverine 
Clubtail and, if appropriate, explore tactics for 
mitigation 

Threats: 
• Road mortality 

 

 
Narrative to Support Approaches to Recovery 
It is recommended that recovery efforts for the Riverine Clubtail be coordinated with the recovery efforts for Laura’s 
Clubtail (Stylurus laurae) where occurrences overlap since they share similar habitats and threats (Pulfer et al 2011).



 Area for Consideration in Developing a Habitat Regulation 2.4

Under the ESA, a recovery strategy must include a recommendation to the Minister of 
Natural Resources and Forestry on the area that should be considered in developing a 
habitat regulation.  A habitat regulation is a legal instrument that prescribes an area that 
will be protected as the habitat of the species.  The recommendation provided below by 
the author will be one of many sources considered by the Minister when developing the 
habitat regulation for this species. 
 
The Riverine Clubtail requires both freshwater and terrestrial habitats to complete its life 
cycle.  Even though further research is required to document its distribution, dispersal, 
population size, and life history, it is recommended that the area prescribed as habitat in 
a habitat regulation include the locations occupied by the species or those that were 
occupied by the species but still might be re-colonized because of suitable habitat.  
 
Aquatic habitat suitability should be assessed according to the following guidelines, and 
extend up to the high water mark. 

• Riffles (important for adult egg-laying and male mate-finding flights).  
• Pools below riffles (important for egg and larval growth) with a depth of 60 cm for 

larval growth (P.M. Catling pers. comm).  It should be noted that areas deeper 
than 60 cm can be used as movement habitat for eggs or larvae just passing 
through. 

 
It is recommended that regulated habitat under the ESA include the following terrestrial 
features. 

• Up to 30 m of natural vegetation inland to: 1) maintain river quality (Sweeney and 
Newbold 2014); and 2) allow teneral dragonflies to find refuge near emergence 
sites (c.f. Eastern Sand Darter; Fisheries and Oceans Canada 2012).  

• Broad-leaved vegetation such as trees, shrubs and thickets extending inland 200 
m (the typical distance dragonflies travel between reproductive and roosting 
habitats; Corbet 1999) used for: 1) foraging; 2) roosting; and 3) reproduction 
habitat.  Coniferous vegetation should be excluded from habitat protection since 
Riverine Clubtails are not known to perch on conifers. 

 
Should additional occupied areas be found in the future, habitat should automatically be 
prescribed under the ESA.  It is also recommended that the area prescribed as habitat 
for the species is re-evaluated as new information is gathered, given that there are 
extensive knowledge gaps. 
 
Additionally, it is important to acknowledge that the health of the entire watershed, 
especially upstream, could have an effect on river life downstream (Sweeney and 
Newbold 2014).  An activity that occurs beyond the area of regulated habitat, and has 
the potential to adversely affect the regulated habitat, may require authorization under 
the ESA.  
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GLOSSARY 

Committee on the Status of Endangered Wildlife in Canada (COSEWIC): The 
committee established under section 14 of the Species at Risk Act that is 
responsible for assessing and classifying species at risk in Canada. 

 
Committee on the Status of Species at Risk in Ontario (COSSARO): The committee 

established under section 3 of the Endangered Species Act, 2007 that is 
responsible for assessing and classifying species at risk in Ontario. 

 
Conservation status rank: A rank assigned to a species or ecological community that 

primarily conveys the degree of rarity of the species or community at the global 
(G), national (N) or subnational (S) level.  These ranks, termed G-rank, N-rank 
and S-rank, are not legal designations.  The conservation status of a species or 
ecosystem is designated by a number from 1 to 5, preceded by the letter G, N or 
S reflecting the appropriate geographic scale of the assessment.  The numbers 
mean the following: 

1 = critically imperilled 
2 = imperilled 
3 = vulnerable 
4 = apparently secure 
5 = secure 

 
Endangered Species Act, 2007 (ESA): The provincial legislation that provides protection 

to species at risk in Ontario. 
 
Exuviae: Cast-off skins or coverings. For the Riverine Clubtail, refers to the cast off 

covering of the dragonfly larva, shed after the larva emerges from the water to 
molt into the adult life stage. 

 
Larva (pl. larvae): The immature form of an insect that is active and differs greatly from 

the adult form. 
 
Odonata: The taxonomic order comprising dragonflies and damselflies. 
 
Nymph: A larva of an insect that resembles the adult somewhat but needs to transform 

into the adult form to breed. 
 
Riffles: Areas of relatively fast, turbulent flow, where the water’s surface is typically 

broken. 
 
Riparian: Terrestrial area directly adjacent to a water body.  
 
Species at Risk Act (SARA): The federal legislation that provides protection to species 

at risk in Canada. This act establishes Schedule 1 as the legal list of wildlife 
species at risk.  Schedules 2 and 3 contain lists of species that at the time the 
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Act came into force needed to be reassessed.  After species on Schedule 2 and 
3 are reassessed and found to be at risk, they undergo the SARA listing process 
to be included in Schedule 1. 

 
Species at Risk in Ontario (SARO) List: The regulation made under section 7 of the 

Endangered Species Act, 2007 that provides the official status classification of 
species at risk in Ontario.  This list was first published in 2004 as a policy and 
became a regulation in 2008. 

 
Thorax: Division of an animal’s body that lies between the head and the abdomen.  
 
Teneral: The period when the adult insect is newly emerged from its larval skin. During 

the teneral period, the insect's exoskeleton has not hardened or darkened, 
leaving it vulnerable to predators. 
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