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Introduction 

 

Dragonflies and Damselflies are increasingly being look upon as excellent 

indicators of ecosystem health.  There is not much known about specific 

habitat requirements for many rare or endangered species of dragonflies and 

damselflies, and studies are being conducted worldwide to try and determine 

what dragonflies need to survive.  Studies are also being done on dragonflies to 

determine what they can tell us about environmental changes happening 

worldwide. 

This literature review focuses on several particular species of dragonflies, as 

well as studies being done on dragonflies in general that relate to ecosystems 

and health.  The particular species of dragonflies being focused on are as 

follows: Lake Emerald, Harlequin Dancer, Incurvate Emerald, Kennedy’s 

Emerald, Ocellated Emerald, Clamp-tipped Emerald, Williamson’s Emerald, 

Ski-tailed Emerald, Ebony Boghaunter, and Harpoon Clubtail.  These species 

all have S rankings in Ontario of S1-S4, and will possibly be included on our 

fact sheets that will be created for The Land Between.  Many of the articles 

chosen give valuable information to aid our credit for product group in 

recommending conservation strategies for the dragonflies found in The Land 

Between. 

 

Question: What information can be found about biology, social behavior, 

habitat requirements and conservation measures required for species of 

dragonflies found within The Land Between? 

  



1. Corbi, J.J., Trivinho-Strixino, S., dos Santos, A. 2008. 

Environmental evaluation of metals in sediments and dragonflies 

due to sugar cane cultivation in neotropical streams. Water Air 

Soil Pollut. [online]. 195: 325-333. Available from: 

http://proquest.umi.com.rap.ocls.ca/pqdweb?index=29&did=189

8131431&SrchMode=1&sid=8&Fmt=6&VInst=PROD&VType=PQD

&RQT=309&VName=PQD&TS=1266277292&clientId=20376. 

 

In sugar cane cultivation, fertilizers containing different metals ions such 

as lead, chromium, cadmium, copper, and zinc are used.  These metals 

being present in the soil may cause impacts on the hydric resources of 

the adjacent areas.  This is partly due to the absence of riparian 

vegetation due to deforestation.  The Odonata species represent an 

important link in transference of metals from water to higher trophic 

levels such as fish, birds, reptiles, and mammals, because of their ability 

to tolerate and accumulate metals.   

This relationship between sugar cane cultivation and the influence it has 

on hydric resources of adjacent areas is of great importance to Brazil 

when looking at sustainable development.  This study looked at the 

impacts of sugar cane cultivation based on metal concentrations in 

sediments and dragonflies.  In ten Neotropical streams in Brazil, the 

bioavailability of such metals was determined.  Six of the streams were 

found within an impacted area, with sugar cane cultivation and without 

riparian vegetation.  The other four streams were found in forested sites, 

which were considered reference sites.  

 

The results of the study showed that in the sediments and dragonflies 

found in the impacted areas, there were high concentrations of metals.  

These results represent a hazardous link for the transference of metals to 

higher trophic levels. 

 

This study highlights again the possible transference of toxins from 

Odonata larvae up the food chain.  It also demonstrates the importance 

of surrounding vegetation, especially in the riparian zone.  This is 

something to keep in mind when developing conservation strategies for 

dragonflies. 

 

 

 

 



2. Michigan Natural Features Inventory. 2004. Incurvate Emerald 

Dragonfly. Michigan State University Board of Trustees. [online]. 

 

The Incurvate Emerald belongs to the Corduliidae family.  It is one of 

the rarest North American dragonflies.  The best survey time for 

adults is from mid-July to August.  Females appear to be active on 

warm, overcast days when few males are present, while males are 

often seen during sunny weather from mid-morning to mid-afternoon. 

 

The Incurvate Emerald is usually associated with small pools of 

spring water in sphagnum bogs, with dominant vegetation typically 

comprising of sedges, bulrushes, rushes, and shrubby cinquefoil.  

Other plants may be present in northern fens, such as grass-of-

parnassus, leatherleaf, Labrador tea, and small cranberry. 

 

Not much is known about the life cycle of the Incurvate Emerald.  It 

appears that eggs probably hatch the following spring or summer 

after being deposited, and that the nymphs may require at least two 

winters to reach maturity. 

 

Habitat loss and alteration is the most likely threat to the Incurvate 

Emerald.  Because this species is so rare, all known populations 

should be protected.  Clearcutting adjacent to occupied sites should 

be avoided. 

 

Since the Incurvate Emerald has an S1 ranking in Ontario, it is 

important to gather as much information as possible about this rare 

dragonfly to aid in conservation efforts.  This article gives additional 

facts that will be useful in creating fact sheets and identification 

cards. 

 

3. Natural Heritage & Endangered Species Program. 2008. Ebony 

Boghaunter. Massachusetts Division of Fisheries & Wildlife. 

[online]. Available from: 

http://www.mass.gov/dfwele/dfw/nhesp/species_info/nhfacts/wi

lliamsonia_fletcheri.pdf. 

 

The Ebony Boghaunter (Williamsonia fletcheri) belongs to the order 

Odonata, sub order Anisoptera (the dragonflies), and family 

Corduliidae (the emeralds).  They are dull black in colour, and are one 



of the smallest members of the emerald family.  The Ebony 

Boghaunter ranges in sizes from 1.2 to 1.5 inches in length. 

 

Ebony Boghaunters are found in wet sphagnum bogs and swampy 

northern wetlands that often have soupy sphagnum pools, usually 

adjacent to coniferous or mixed coniferous/deciduous woodlands 

where the adults hunt and roost.  Their habitat extends from Nova 

Scotia and New Brunswick west to Manitoba, and south to Minnesota, 

Michigan, Wisconsin, New York and Massachusetts, although only in 

widely scattered bogs.  Particular aquatic microhabitats necessary for 

successful larval development may be a major factor limiting the 

distribution of this species. 

 

Flight seasons of the Ebony Boghaunter are from early May to mid-

June, and they are usually found along dirt roads and trails, or in 

small clearings in woodlands near breeding sites. 

 

The primary threat to the Ebony Boghaunter is habitat destruction 

through physical alteration or pollution, such as artificial changes in 

water level, road and agricultural runoff, septic system failure, and 

insecticides. 

 

The Ebony Boghaunter has an S2 ranking in Ontario, and is found in 

The Land Between.  The information found in this article will assist in 

determining conservation efforts to be put in place for the Ebony 

Boghaunter. 

 

 

 

 

4. Natural Heritage & Endangered Species Program. 2008. Harpoon 

Clubtail. Massachusetts Division of Fisheries & Wildlife. [online]. 

Available from: 

http://www.mass.gov/dfwele/dfw/nhesp/species_info/nhfacts/g

omphus_descriptus.pdf. 

 

The Harpoon Clubtail (Gomphus descriptus) belongs to the Order 

Odonata, suborder Anisoptera (the dragonflies), and is a member of 

the Gomphidae family (the clubtails).  They are unique among all the 

dragonflies because they have eyes that are separated from each 



other.  They have lateral swelling near the end of the abdomen, which 

gives the abdomen a club like appearance.  Adults range in size from 

about 1.8 to 1.9 inches in length. 

 

Harpoon Clubtails inhabit clear, cold streams with interspersed 

sections of rocks and rapids.  The aquatic nymphs burrow into the 

accumulated sand and gravel found in pools below sections of rapids.  

The adults fly from late spring through early summer, with emergence 

of nymphs taking place as early as late April or early May. 

Harpoon Clubtails are found from Nova Scotia west to Ontario, and 

south through the Appalachian region to North Carolina and 

Kentucky.  The specific management needs for the Harpoon Clubtail 

are not known, although alteration of water quality is certainly a 

threat to the maintenance of populations.  Some threats to water 

quality include industrial pollution and sewage overflow, and salts 

and other run-offs from roadways.  Damning or other water diversion 

could also be harmful to the Harpoon Clubtail. 

 

The Harpoon Clubtail has an S3 ranking in Ontario, and is found in 

The Land Between.  These facts will help considerably in the making 

of factsheets and cards for The Land Between. 

 

5.  Natural Heritage & Endangered Species Program. 2008. 

Incurvate Emerald. Massachusetts Division of Fisheries & 

Wildlife. [online]. Available from: 

http://www.mass.gov/dfwele/dfw/nhesp/species_info/nhfacts/so

matochlora_incurvata.pdf. 

 

The Incurvate Emerald (Somatochlora incurvata) belongs to the order 

Odonata, suborder Anisoptera (the dragonflies), and the family 

Corduliidae (the emeralds).  The adults have brilliant green eyes, and 

distinctly shaped reproductive structures.  The size of adult Incurvate 

Emeralds ranges from 1.9 to 2.3 inches in length. 

 

The Incurvate Emerald can be found in sphagnum bogs.  It flies from 

early July through to early September.  When feeding, it can be found 

in fields and forest clearings looking for flying insects, and when 

resting it hangs vertically from the branches of bushes and trees. 

 



The habitat range for the Incurvate Emerald is a narrow band along 

the southeastern Canadian border into the northeastern United 

States including the states of Maine, Massachusetts, Michigan, New 

York, Ohio, Pennsylvania, and Wisconsin. 

 

Specific management needs for the Incurvate Emerald are not known, 

but they are vulnerable to habitat alteration such as infilling and 

damming due to inhabiting bogs.  They are also vulnerable to other 

aquatic impacts such as chemical pollution and salt run-off from 

roadways.  The maintenance of suitable upland habitat is important 

to preserving this species, as this is essential for the life cycle of the 

Incurvate Emerald. 

 

The Incurvate Emerald has an S1 ranking in Ontario, making it a very 

important species to protect.  This facts found in this article will 

assist in planning conservation efforts to help save this species. 

 

6. Natural Heritage & Endangered Species Program. 2008. 

Kennedy’s Emerald. Massachusetts Division of Fisheries & 

Wildlife. [online]. Available from: 

http://www.mass.gov/dfwele/dfw/nhesp/species_info/nhfacts/so

matochlora_kennedyi.pdf. 

 

The Kennedy’s Emerald (Somatochlora kennedyi) belongs to the order 

Odonata, sub-order Anisoptera (the dragonflies), and the family 

Corduliidae (the emeralds).  The face is largely metallic green, and the 

eyes meet at the seam on the top of the head.  The size of Kennedy’s 

Emerald ranges from 2 to 2.2 inches in length. 

 

 Kennedy’s Emerald can be found in small streams, Red Maple 

swamps, and streams flowing through open habitats, such as 

marshes and bogs.  The habitat range for Kennedy’s Emerald is from 

the Maritime Provinces to Manitoba and the Northwest Territories, 

south to Massachusetts, northern New York, Ohio, Michigan, 

Wisconsin, and Minnesota. 

 

It flies from as early as late May to early July.   When feeding, 

Kennedy’s Emerald can be found in fields and forest clearings looking 

for flying insects, and when resting it hangs vertically from the 

branches of bushes and trees.  Specific needs for management are 



unknown, but as an inhabitant of streams, Kennedy’s Emerald is 

vulnerable to habitat alteration such as alterations to flow regime, 

and chemical pollution.  Upland borders of the river systems are also 

important, and development here should be discouraged. 

 

The Kennedy’s Emerald has an S4 ranking in Ontario.  The facts 

found in this article will be helpful in developing fact sheets and cards 

for dragonflies found in The Land Between. 

 

 

7. Natural Heritage & Endangered Species Program. 2008. Ski-

tipped Emerald. Massachusetts Division of Fisheries & Wildlife. 

[online]. Available from: 

http://www.mass.gov/dfwele/dfw/nhesp/species_info/nhfacts/so

matochlora_elongata.pdf. 

 

 

Ski-tipped Emerald (Somatochlora elongata) belongs to the order 

Odonata, suborder Anisoptera (the dragonflies), and family 

corduliidae (the emeralds).  It is distinctive in its thoracic markings 

which consist of an anterior stripe and a posterior spot on each side 

of the thorax.  The size of adult male Ski-tipped Emeralds ranges from 

2 to 2.2 inches in length, while the females range from 58-62mm in 

length.   

 

Ski-tipped Emeralds can be found inhabiting small to medium sized 

streams with a moderate or very sluggish flow, and dense or little 

emergent vegetation.  Flowing waters appear to be a characteristic of 

normal Ski-tipped Emerald habitat.  Their habitat ranges from the 

Maritime Provinces west to Ontario and south to Minnesota, 

Michigan, and Pennsylvania, and sparsely through Appalachian 

Mountains of North Carolina and Georgia. 

 

Specific Management needs for the Ski-tipped Emerald are unknown, 

although they are vulnerable to habitat alteration such as altering of 

flow, and chemical pollution.  Problems could also be caused by 

overuse of streams for recreation. 

 

The Ski-tipped Emerald has an S3 ranking in Ontario.  It is found in 

The Land Between, and the information found in this article will help 



with the development of fact sheets and information cards about 

dragonflies. 

 

8. Oertli, B., Joye, D.A., Castella, E., Juge, R., Cambin, D., 

Lachavanne, J.B. 2001. Does size matter? The relationship 

between pond area and biodiversity. Biological Conservation: 104 

(2002) 59-70.  

 

Ponds are important for biodiversity conservation, but in Switzerland the 

proportion of wetlands (including ponds) lost since the 1800s is about 

90%.  Two of the most important groups of pond inhabiting species are 

Amphibia and Odonata, and are both endangered.  One of the main 

questions looking to be answered is: “Is a single large pond more 

favourable for biodiversity conservation than several small ponds?” 

 

During a study in Switzerland, the biogeographic principle that larger 

areas support more species was tested using 80 ponds.  The relationship 

between size and diversity was considered, using richness and 

conservation value of aquatic plants, molluscs, Coleoptera, Odonata 

(adults), and Amphibia.  The results show that pond size only seemed to 

be important for Odonata and also explained 31% of the fluctuation of 

their species richness.  They also showed that a set of small sized ponds 

has more species and has a higher conservation value than a single large 

pond of the same total area.  However, it was also shown that large 

ponds harbor species missing in the smaller ponds.  The final 

recommendation was that all size ranges of ponds should be promoted in 

a global conservation policy. 

 

This information might help when formulating data sheets for specific 

species of dragonflies found in The Land Between, and also when 

recommending conservation strategies for this area as well. 

 

 

 

 

 

 

 

 



9. Ramsay, L.R., Cannings, S.G. 2000. Proceedings of a conference 

on the biology and management of species and habitats at risk, 

Kamloops, B.C. 15-19 Feb. 1999. B.C. Ministry of Environment, 

Lands and Parks, Victoria, B.C. and University College of the 

Cariboo, Kamloops, B.C. [online]. Vol 1 490 pp. Available from: 

http://www.env.gov.bc.ca/wld/documents/bl08ramsay.pdf.  

 

Dragonflies and Damselflies are of interest because they are found in a 

wide variety of streams, lakes, and wetlands, and have often been 

identified as indicators of ecosystem health.  They are relatively easy to 

identify, and can be used to help measure the effects of altered, lost, or 

destroyed wetland habitats due to development, agriculture, and 

resource extraction in B.C. 

 

The dragonflies and damselflies found in British Columbia were listed 

and ranked as to their conservation status in the province in 1993.  The 

rankings were based upon the knowledge at the time.  The species at risk 

were then the focus of inventory efforts conducted, to try and more 

accurately determine their status and to identify specific conservation 

sites.  Surveys were conducted in 5 regions of the provinces over a 

course of 3 years. 

 

When results from studies such as these are obtained, they can be used 

to help predict what species will occur in which habitats within a certain 

geographical area.  The presence of some dragonfly species can also be 

used to predict wetland type.  When this is used along with vegetation, 

the presence of rare ecosystems can be predicted and defined. 

 

Another benefit found from conducting the surveys was the interest 

sparked in local amateurs.  Dragonfly field trips were led, and slide 

shows were presented.  Future information about sightings from the local 

community could be very beneficial to data collection. 

 

The study done in this article is very similar to what is planning to be 

done in The Land Between, and could be helpful in future research. 

 

 

 

 



10. Richter, O., Suhling, F., Muller, O., Kern, D. 2008. A model for 

predictin the emergence of dragonflies in a changing climate. 

Freshwater Biology. [online]. 53: 1868-1880. Available from: 

http://web.ebscohost.com.rap.ocls.ca/ehost/pdf?vid=6&hid=2&si

d=9815f472-ced0-4058-b17c-cdf1c04c4175%40sessionmgr14. 

 

Organisms, populations, and ecosystems are all influenced by climate 

warming.  There is growing evidence insinuating that climate warming is 

affecting the seasonal activity of organisms.  The advances in activity of 

organisms may be from several days to a few weeks, compared to 

historical data.  These shifts may affect the synchrony of crucial activities 

with the supply of food or habitat.  This can cause a temporal de-

coupling or mismatch that could possibly lead to population crashes or 

extinctions. 

 

Precise models to study the effects of climate warming on organisms are 

essential for predicting any potential effects from temporal mismatch of 

life cycles with environmental parameters under various scenarios.  In 

this study, the effects of ambient water temperature on the onset and 

synchrony of emergence for Gomphus vulgatissimus were looked at.  

Long-term field data from two rivers in northern Germany, as well as 

data from a laboratory experiment with different temperature regimes, 

were used to develop a model that predicted the onset of emergence, 

using mainly the temperature sum ( degree days) as a parameter. 

 

The predictions of onset of emergence made using the model matched 

actual observations well, and could be transferred between localities.  

This was particularly true when weighting early winter temperature data 

by using a day length and a temperature-response function.   

 

The effects of different winter temperature regimes on the emergence 

curves were simulated in order to predict the effects of climate change.  

The results of this show an acceleration of emergence by 6-7 days per 

1°C temperature increase.  This is confirmed by the laboratory data and 

is in the upper range of data published for other dragonflies. 

 

The consequences of earlier emergence include unfavorable weather 

conditions due to mismatch.  Often only a few adult G. vulgatissimus 

have been observed after emergence if the season is cold or rainy.  This 



implies high mortality.  Also, mismatch could also occur if prey 

availability is influenced by climate change differently than predator. 

 

The authors recommend more research done on the survival of newly 

emerged dragonflies to assess population consequences overall.  This is 

because the strongest effects of mismatches are to be expected in this 

period of life. 

 

This article highlights the effects climate change can have on organisms 

such as dragonflies, and ways to measure the extent of the effects on 

emergence times. 

 

 

 

 

11. Roush, S.A., Amon, J.P. 2003. Repopulation of restored 

wetland habitat by Odonata (dragonflies and damselflies). 

Ecological Restoration. [online]. Vol 21 (3). Available from: 

http://web.ebscohost.com.rap.ocls.ca/ehost/pdf?vid=8&hid=2&si
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As dragonflies and damselflies spend a large portion of their life cycles in 

water or mud habitats before emerging as adults, they are threatened by 

loss of wetland habitat.  To ensure the survival of these species, 

restoration of high-quality habitats may be needed. 

Four types of restored wetlands were looked at in the study, comprising 

of seasonal marsh, fen, groundwater fed marsh, and a salamander pond.  

The findings showed that each of the restored wetlands supported a wide 

variety of Odonata.  It is noted that Somatochlora tenebrosa (which is 

also found in The Land Between)  was found only in the restored fen, and 

is known to be restricted to spring-fed habitats and/or temporary pools. 

 

This article shows that the construction of wetlands promoted the 

appearance of several species of Odonata, in an area of west-central 

Ohio.  Few reports have been found of wetland restorations done 

specifically to create habitat for these species.  All of the restored 

habitats surveyed were no more than five years old at the beginning of 

the survey, which shows that fairly new habitats can support healthy 

populations of dragonflies and damselflies.  The authors encourage 



wetland restorationists to consider the needs of Odonata when planning 

various wetland projects. 

 

Information found in this article would be very helpful in planning 

restoration projects to attract certain types of dragonflies and damselflies 

to The Land Between. 

 

12. Tollett, V.D., Benvenutti, E.L., Deer, L.A., Rice, T.M. 2009. 

Differential Toxicity to Cd, Pb, and Cu in dragonfly larvae 

(Insecta: Odonata). Arch Environ Contam Toxicol. [online]. 56:77-

84. Available from: 

http://proquest.umi.com.rap.ocls.ca/pqdweb?index=19&did=189

3468631&SrchMode=2&sid=8&Fmt=6&VInst=PROD&VType=PQD
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Odonate larvae are abundant and important organisms in a variety of 

aquatic ecosystems, and are predators of invertebrates and also 

vertebrate larvae.  They also function as an important prey base for fish 

and other aquatic predators.  They are included in many environmental 

assessments because they play such an important role in freshwater 

systems.  Few studies, however, have recorded the responses of odonates 

to environmental contaminants. 

In this study, the effects of survivability from exposures to cadmium, 

copper, and lead were determined.  The relative toxicity of the three 

metals was able to be directly compared by using equimolar exposures.  

The tests were 7 days in length. 

 

The results show that the larvae were tolerant of high concentrations of 

cadmium and lead, where no significant decrease in survival was 

observed, even at high exposures.  The larvae were more sensitive to 

copper exposure, with largely decreased survival even at low levels of 

exposure.  When looking at whole animal samples, there was an 

accumulation of concentrations of all three metals in the larvae.  A large 

portion of this could most likely be attributed to absorption of metal 

within the exoskeleton, as odonate larvae are known to sequester metals 

into this material.  One of the concerns felt by the authors is that 

predators might be at risk from consuming larvae that are laden with 

metal. 

 



I think this article demonstrates one type of test that could be done with 

odonates to determine environmental degradation of a site, and also 

some of the immediate effects from contamination that could make its 

way up the food chain. 

 

  



Conclusion 

 

There is not much known about most rare or threatened species of 

dragonflies in The Land Between.  What is known about habitat 

requirements is very species specific.  Some dragonflies are found in 

bogs, others along streams, and some in standing ponds. 

 

The main threat to almost all dragonfly species studied is habitat 

alteration.  Some threats include damming/rerouting streams and rivers, 

clearcutting of surrounding woodlots, runoff from roads, and other 

chemical pollutants such as fertilizer. 

 

Various management strategies can include preservation of habitat, 

limited development on upland areas from streams, and restoration of 

various types of wetlands. 

 

Dragonflies and Damselflies are very good indicators of ecosystem health, 

and habitats need to be protected to keep these invertebrate populations 

stable. 

 

 

 

 

 

 

 

 


