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Upcoming Meetings
MEETINGS
Saturday, January 25, 2020. 1:15 pm. Room 206 Victoria College
WHY DO BEES LIVE IN GROUPS?
Miriam Richards, Brock University
For many people, one of the most surprising aspects of bee behaviour is that most species are solitary, with only a
minority living in social groups or colonies. In solitary bees, as in most insects, females construct their own nests
and raise their offspring alone, without any help from any other individuals. In social bees, females share nests and
may raise brood cooperatively. The extent of cooperation among females in a group varies greatly, from minimal
nest-sharing in egalitarian societies, to strongly hierarchical societies in which despotic queens force workers to care
for their offspring. The bees of southern Ontario include multiple types of social organization that illustrate the
ecological pressures that favour social or solitary nesting in different circumstances.
Saturday, February 29, 2020. 1:15 pm. Room 206 Victoria College
FLOWER FLIES
Michelle Locke and Jeff Skevington
Michelle and Jeff are two of the co-authors of a new book on this subject, "Field Guide to the Flower Flies of
Northeastern North America." Flower files are also known as hover flies.
Saturday, March 28, 2020. 1:00 pm. Room 432, Ramsay Wright Laboratories, University of Toronto, 25
Harbord Street
STUDENT SYMPOSIUM
Students wishing to participate should send a provisional title by March 9 to Doug Currie, academic co-ordinator of
the symposium (dc.currie@utoronto.ca). He will discuss whether a talk or a poster is feasible.
Saturday, April 25, 2020. 1:00 pm. 361A Old Finch Avenue, Toronto (Toronto Zoo Administration Building)
TEA BUG-REARING DAY
Please note that there is no cost for parking at this location and that this event does not give you access to the Zoo
proper. People who have reared insects or arachnids for research, for display, for conservation or just out of interest,
will be sharing their experiences. Please contact Antonia at antoniag@rom.on.ca if you are interested in presenting.
Live specimens, PowerPoint presentations, displays of rearing equipment, or mounted specimens are welcome.

Cartoon by Dave Coverly
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Announcements and Short Notes
Laurence Packer Receives Nature Inspiration Award
The Canadian Museum of Nature has awarded Laurence Packer with the 2019 Nature Inspiration Award (adult
category). Laurence is a world-renowned melittologist (bee scientist) who has single-handedly built Canada’s largest
bee collection at York University. In 2009, his collection housed less than 100k specimens, from which point it
began expanding exponentially, eventually relocating in 2011 to accommodate for the growth. Today, it houses
nearly half a million bee specimens from all around the world, covering 90% of the world’s bee genera. Laurence
has written the award-winning book Keeping the Bees, and continues to travel the world for bee research,
conference presentations, and field work. His continuous efforts have helped raise awareness of bee declines and the
importance of pollinators. In recent years, he has been in the public eye through media interviews and publications,
advocating for bees. Laurence has trained over 80 students and researchers, many of whom continued on with bee
research or even manage their own bee research labs today. Laurence has made an impactful contribution towards
the global knowledge on bees and the important role they play as vital pollinators. Congrats Laurence!
We thank Sheila Dumesh for writing this article. Sheila is one of the taxonomists in the Packer lab. She is currently
working as the lab technician. Sheila has carried out significant research on various groups and genera of bees:
https://www.yorku.ca/bugsrus/PCYU/Members/SheilaD
TEA Member Jeff Skevington's book Winner of 2019 National Outdoor Book Award
Jeff Skevington authored the “Field Guide to the Flower Flies of Northeastern North America”, which won a 2019
National Outdoor Book Award in the Nature Guidebook category.
The book has been described as the first comprehensive field guide to the flower flies (or hover flies) of northeastern
North America. Flower flies are very important pollinators and are found in a wide range of habitats, from gardens
to aquatic habitats. Many species mimic bees or wasps, which results in a lot of these flies being overlooked. Many
species are very distinctive and the guide describes how to differentiate similar species.
Use Caution When Handling Tropical Milkweed (A. currasavica)
While now widely known that the sap from the leaves and stems of A. currasavica can cause severe injury should
this sap get into eyes, this case report, published in the American Journal of Ophthalmology, dramatically illustrates
what can go wrong. Tropical milkweed is widely used in home and community gardens, and also used as a potted
plant for rearing Monarch caterpillars. One Ontario Monarch enthusiast ended up the emergency room of a nearby
hospital after wiping his brow while feeding Monarch caterpillars stems of tropical milkweed in a hot greenhouse.
Sap dripped into his eyes, resulting in pain, swelling of the cornea, and very clouded vision for a few days.
Medications administered promoted healing and return of his sight. For others, such damage could be permanent.
See: https://tinyurl.com/yk5ubra6
6th Annual Quimby F. Hess Lecturer Says “Get Rid of Your Lawn”
Speaking recently to an audience at the Peggy Notebaert Nature Museum in Chicago about the decline of insect
populations, May Berenbaum of the University of Illinois stated “Get rid of your lawns. Lawns are total biological
deserts. It’s just grass with pesticides. The way it’s grown does not support a lot of biodiversity. Instead, plant native
flowers that provide nectar and pollen for pollinators.” May Berenbaum received a National Medal of Science award
from President Barack Obama at a White House ceremony on Nov. 20, 2014. Link to May’s important presentation:
https://tinyurl.com/tgpt3hn
Research Grant
Every year, the TEA gives out an $800 Glenn Richardson Research Award to support the work of a graduate or
undergraduate student at an Ontario university doing research on insects or arachnids. Send in your application by
March 13. More details are posted on our website.
Weston Family Conservation Science Fellowship Program
The Weston Family Conservation Science Fellowship Program will support and train graduate students conducting
Nature Conservancy of Canada (NCC) priority research so that they can become next-generation leaders in applied
conservation science. A fellowship is available for a PhD or MSc Position to examine the demography of the
Endangered Mottled Duskywing. More detail can be found here: https://tinyurl.com/yx7dtwq2
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By Don Davis
Southward Monarch Migration 2019
Summarizing Chip Taylor’s assessment, recolonization of Monarchs in the northern breeding range in spring 2019
was quite good, with especially high numbers of first sightings reported to Journey North in the north central region,
which includes Ontario. Good production extended all the way to Maine including Ontario and parts of Quebec. But
Chip’s final assessment was that the last generation and migratory population this fall was lower this year than in
2018. In 2018, the summer temperatures were 2°F higher than average and thus were more favorable for population
growth.
However, there was a spectacular Monarch migration through southern Ontario, particularly during the first two
weeks of September, with everyone reporting seeing more Monarchs than seen in years.
Reporting on Sept. 6, 2019, James Holdsworth reported from Ipperwash and Port Franks beaches: “Between 2-5 pm,
a huge number of Monarchs were following the shoreline south, over a broad front - stretching up to 500m offshore
to even greater distances inland. Some were low, others hundreds of metres up. From 2-4 pm, on basically dead-flat
conditions, I was seeing an estimated 120 per minute, consistently. Around 4:00 pm, the wind become light north
and the passage intensified to an estimated 300/minute for the better part of an hour. Total estimated numbers for the
first 2 hours was 14,400 and 18,000 for the final hour. I've seen some big roosts before but never a day-flight of such
breadth and intensity.”
On September 7th, a public tagging event took place in the Port of Newcastle. While the sky was overcast and the
temperature cool, a massive migration of tens of thousands of Monarchs, and possibly hundreds of thousands, was
observed heading west along the elevated shoreline of Lake Ontario. About 10,000 Monarchs were found nectaring
along the sides of an almost dry pond at the far east end of Samuel Wilmot Nature Area – the sloping sides and
surrounding area of the pond filled with Canada Goldenrod in bloom. From 10 am to 12 pm, over 500 Monarchs
were tagged.
Bill Lamond reported on September 8th from the Harrisburg to Lynden rail trail in Hamilton-Wentworth: “I saw an
amazing Monarch migration overhead which I thought was unusual as it was totally overcast and not that warm
(~19°C). Around 5:30 pm I noticed there were a lot of Monarchs going over, all in a SW direction and at a height
ranging from 100-500 feet (crude estimate). Just before Harrisburg at 6:00 p.m., I had a view of the whole sky. It
was very difficult to accurately count Monarchs here but I estimated it took about two minutes to see 200 Monarchs.
I've never seen Monarch migration anything close to what I saw today.”
Ed Poropat reported on September 10th from Presqu’ile Provincial Park: “Tens of thousands rested along the west
beach in windy, cloudy conditions during the afternoon, and many thousands more congregated in the
willows/pannes to escape the cool wind. We literally walked through a blizzard of butterflies, at times. We scanned
over the lake and observed hundreds of Monarchs moving slowly north along the shoreline, many quite far out. But
the amazing part was gazing upward! We stopped to look at a passing raptor, and realized the sky above us was also
full of migrating butterflies. You would move the focus dial on your binoculars and see layers and layers of
migrating butterflies, hundreds of them, as far up as you could see. Almost all were moving slowly but deliberately
N or NW toward the Lake Ontario shoreline west of the peninsula. It was truly an awesome sight to witness!”
Sites where large numbers of roosting Monarchs were discovered included Tobermory (500 on Aug. 22), Toronto
(1000 Sept. 3), Point Pelee N.P (5,700 on Sept. 8), Lakeshore (1,500 on Sept. 13), and Point Edward (4,000 on Sept.
14). Late individuals and groups were still observed along the north shores of Lakes Erie and Ontario. Noteworthy
was 59 counted on October 29th from various locations within Presqu’ile Provincial Park. The last known Monarch
observation was recorded on November 1 at Rockland, Ontario.
Will the wintering population of Monarchs in Mexico increase in size? Much will depend on the conditions the
migrating Monarchs encountered as they headed south. Drought in Texas may have reduced the number of available
nectar sources. Poor weather for migration may also prove costly. We will have wait for the spring 2020 release of
the wintering data from Mexico.

Volume 25, Number 2

27

New Model for Predicting Size of Fall Migration and Overwintering Population
Dr. Orley “Chip” Taylor, Director of Monarch Watch, is developing a stage-specific model that will allow scientists
to predict the approximate size of the fall migration and the overwintering population. This model was first outlined
by Chip during his keynote presentation during the Trinational Monarch Science Meeting held in Mexico from
January 31 to February 1, 2019. The model has 6 stages: 1) overwintering, 2) the return migration from the colonies
to Texas, 3) reproduction by returning Monarchs in March and April, 4) the migration north of the first generation in
May and early June, 5) the growth of the population during the summer months and 6) the fall migration which is
broken up into three temporal/latitudinal segments.
In addition, the model considers regional Monarch production, droughts, storms, and other weather events. Having
put all of these measures and estimates together, Chip notes that he could be both right and wrong. He will be right
about the size of the overwintering population relative to that of last year (6.05 hectares). The number predicted for
the winter of 2019-2020 will be lower. Chip explained that this had been clear since late March and early April. The
question Chip has been unsure about is how much lower will the number be this winter. That’s where Chip says he
will be wrong. He will never predict that number precisely as there are too many variables. The goal is to test the
data and the assumptions with an estimate of the total area occupied by overwintering Monarchs. The presumption is
that, in time, as the model becomes more refined, the predictions will become more accurate. Similar models have
been developed to predict salmon and waterfowl numbers.
Is Timing, Pace, and Success of Monarch Migration Associated with Sun Angle?
A scientific paper published on December 10, 2019 by Chip Taylor et al. in Frontiers in Ecology and Evolution
describes how the sun angle at solar noon is a “critical environmental factor” with regard to Monarch migration.
This changes over time and as the Monarchs move closer to the equator. These findings were the result of analyzing
Monarch migration data gathered by the Monarch Watch program from 1998 to 2015.
It is important to note that Monarch migration is a complex process involving many factors, and a process not well
understood. This includes physiological changes in Monarchs that emerge in the late summer in a state of
reproductive diapause, changes in physiology and behaviour initiated by external environmental cues (decrease in
daylight and temperatures), and an internal clock in the antennae that helps Monarchs navigate based on the
horizontal movements of the sun.
This paper can be downloaded and read at this link: https://tinyurl.com/yeryy8py
The findings from this research were also described in the online magazine Science, with Chip Taylor noting:
“There is a slight error - the migration window is 57-46 and not 57-48 as in the text in the link. It should be clear
that while the migration appears to be correlated with the declining angle of the sun at solar noon, the cause and
effect relationship has not been established. In other words, we don’t know whether Monarchs are responding to sun
angle per se or some other celestial feature that co-varies with sun angle.” Link to this article:
https://tinyurl.com/uckbrwz
Size of Canadian Monarch Breeding Population Limited by Factors Experienced During Spring
Migration and Recolonization
A new research paper written by Tara L. Crewe (National Data Center, Birds Canada), Greg W. Mitchell (Wildlife
Research Division, Environment and Climate Change Canada), and Maxim Larrivée (Insectarium de Montréal)
established factors impacting the size of the Canadian Monarch breeding population. One significant factor was the
number of 21°C days during spring migration and re-colonization. This paper was published on August 14, 2019 in
Frontiers in Ecology and Evolution – one of 30 articles under the research topic “North American Monarch Butterfly
Ecology and Conservation”. The paper can be downloaded and read from this link: https://tinyurl.com/yzvgy7zz
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Monarch Tagged in Presqu’ile Park Re-found in Mexico
On August 31, 2019, Don Davis and
Friends of Presqu’ile Park held an annual
Monarchs and Migrants tagging event near
the lighthouse at Presqu’ile Provincial Park
in Ontario, Canada. During that event, tag
YCG337 was applied to a male Monarch.
Then 63 days and over 2,100 miles later,
the same Monarch was photographed alive
and well by a volunteer park ranger named
Gilberto Ruiz Parra. Thanks to the
technology of digital photography, we are
starting to receive more reports of living
Monarchs with tags, roosting in trees in
Mexico.
Rocio Treviño, who coordinates Correo
Real in México says “Gilberto conserves
parks of the Sierra de los Agustinos
Protected Natural Area. This is the third
tagged Monarch he found -- two last year
and now this butterfly. In the area where he
lives in San Luis de los Agustinos
municipality of Acámbaro Guanajuato,
millions of butterflies pass through each
year on the way to the sanctuaries.”

Map of the distance traveled by Monarch YCG337

Dr. Rogelio Carrera Treviño (Rocio’s son) sent us the details of the
Monarch sighting:
The place where Gilberto photographed the Monarch was a roosting site
on trees along crop fields near Paracuaro in Guanajuato state.
The coordinates are: 20 08' 31.7''N, 100 42'03.3''W
If you look at the site with Google Earth you can see the trees where
Monarchs roosted.
The monarch was photographed on November 2nd (The Day of the
Dead!).
Thanks to Don Davis, Rogelia Carrera Trevino, Gilberto Ruiz Parra and
Rocío Treviño for helping us connect the two locations and for sharing
photos and information.

Photo credit: Rocío Treviño
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Tagged Monarch Spotted in Roost
On September 13th, a roost of 1,500 Monarchs was discovered
at Lakeshore, Ontario. Observer “Laura” reported: “By
evening (of September 14th) there were still approximately
200 left. I went to do a count with my binoculars and saw a
tag. My friend was able to get a photograph. The tag number
and photograph were reported separately to Monarch Watch –
tag YCG 250. We noted that the Monarchs were favouring the
mature Silver Maple trees in this long-established cottage area
sandwiched between farm fields and Lake St. Clair”.
This particular Monarch, a wild male, had been released by
Don Davis on August 31, 2019 during the 34th Migrants
Weekend at Presqu’ile Provincial Park. The distance travelled
was 272 miles or 439 km. Thanks to Mary Jo Ducharme for
sharing the photograph taken by her husband of YCG 250.
Evolutionary Hypothesis on Monarchs Tested Through Gene Editing Tool
Most animals cannot eat milkweed as they contain toxins called cardenolides, which upset digestive systems and can
even be lethal. A few species, including Monarch caterpillars, consume milkweed and thus make parts of their
bodies unpalatable to predators.
Recently, geneticists manipulated a fruit fly gene on three locations to replicate the same gene found in Monarchs.
This allowed the fruit fly maggots to dine on milkweed and tolerate the toxins. The subsequent emerging adult fruit
flies, named “Monarch Flies” by the researchers, retained some of the milkweed toxin.
According to these scientists, this is the first time that a set of evolutionary mutations has been completely re-created
in animals, giving them a new diet and defense mechanism. The technique allowed scientists to pinpoint three sites
responsible for the Monarch’s adaptation to milkweed.
“All we did was change three sites, and we made these superflies,” said study author Noah Whiteman, an expert in
integrative biology and the University of California at Berkeley, in a statement. “But to me, the most amazing thing
is that we were able to test evolutionary hypotheses in a way that has never been possible outside of cell lines.”
One co-author of this report was Anurag Agrawal, whose research program addresses questions in the ecology and
evolution of interactions between plants and animals. TEA members attended Anurag’s lecture on Monarchs and
Milkweeds at the Royal Ontario Museum in April 2017.
Link to a report on this research: https://tinyurl.com/y3st6sep

Photo credit: Deborah Chute
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TEA Meeting Summaries
Saturday, September 28, 2019
Members Meeting
In normal fashion, the 2019-2020 TEA season began with the ‘member’s meeting ’on September 28, 2019. Ten
people made individual presentations based on their experience over the past year or brought insect specimens to
show.
The first speaker was Carolyn King who was filling in for Don Davis who could not be at the meeting. She
mentioned that Don had recently been recognized by Ontario Nature, winning the W.E. Saunders Natural History
Award for promoting the study, conservation and public awareness of the Monarch butterfly. Don has been doing
public displays of Monarch at Presqui’le P.P. for 34 years. Carolyn showed some photos taken at a number of public
butterfly events at different places along the Lake Ontario shoreline. The final item that was mentioned was that
John Powers, who started the Cambridge Butterfly Conservatory, is in palliative care in Guelph. Update: John
passed away in November.
Next up was Jessica Linton with three youngsters. She talked about the progress made by the Species-at-Risk
Recovery and Implementation Team dealing with the Mottled Duskywing. The project had been successful in
raising and releasing over a hundred adults from a dozen wild-caught individuals. The project also included genetic
testing of 72 wing-clipping samples of the Duskywings. As well, the project included mark-re-sighting of the same
species. Support for the project comes from NSERC. The last part of Jessica’s presentation involved a youth project
and mothing events.
Carol Pasternak talked about the newest edition of her book on raising Monarchs. She also described her
participation in a variety of public events that included publicity for different insects though Monarch was a favorite
theme. Sebastien and Isaac Bertrand brought some insect specimens to share with the members at the meeting.
Albert Tomchyshyn showed a picture of a Joker Sallow and a variety of insects that he had witnessed attending
Milkweed plants.
The next speaker for the day was Pedro Pereyra. His presentation covered insects, mainly wasps, in his yard in
Burlington. He also talked about his observations of insects captured on the filter of the swimming pool. Though
those insects still need to be identified, he has observed that over the years, the numbers of smaller insects captured
by the pool had increased while the numbers of larger ones had decreased.
Steven Humphrey presented information on two topics. One included a series of photos of sand wasps. One wasp
had excavated a burrow under an acorn but a second wasp killed the first and then took over possession of the
burrow. The second series of photos involved insects that hid in or became very attached to Calendula flowers.
Bill McIlveen provided a short show of insects of different types that had been observed over the summer of 2019.
As well, he showed photos taken at Bug Day at the Guelph Arboretum and at a celebration held at Terra Cotta C.A.
for contributors to the butterfly inventory project in the Credit River drainage area.
Karen Yukich showed pictures of diverse insects seen in her yard in 2019. The second part of her picture show was
from Wild Sumaco Lodge in Ecuador where she observed a large number of truly spectacular and colorful moths.
Chris Rickard brought some caterpillar specimens to share with the audience but his time was soon turned over to
membership renewals and distribution of the most-recent edition of Ontario Insects.
The meeting concluded with the election of officers. All members of the present Board retained their existing roles
as no new volunteers came forward or were nominated for the normal executive positions. Following this, there
were some announcements which also included a reminder that people needed to register for the Hess Lecture on
November 23. That will tie to an upcoming ROM exhibit on blood sucking species.
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Saturday, October 26, 2019
Toronto’s Tale of Two Beetles: An Odyssey in Urban Forest Invasion
Sandy Smith
The guest speaker for the October meeting of the TEA was Sandy Smith from the
University of Toronto where she studies insects in relation to urban forestry. She is
therefore ideally suited to present the latest information about two insects that
have recently caused considerable impacts on the tree cover in the City of
Toronto.

Sandy Smith
Photo credit: Antonia Guidotti

The insects relevant to the presentation are the Asian Long-horned Beetle (ALHB), (Anoplophora glabripennis) and
Emerald Ash Borer (EAB) (Agrilus planipennis). Many people are familiar with the latter because it is so widespread. The former may be less-well known because it had a smaller area of infestation though the impacted area
was subjected to more severe control action. Both insects are relatively-attractive, wood-boring forest beetles. They
both arrived from Asia through the importation of unregulated wood-packaging products associated with global
trade. Beyond these few facts that the insects have in common, there are considerable differences between the two
with respect to biology, physical characteristics and our early knowledge of each.
The ALHB, a member of the Cerambycidae, was first detected by the CFIA (Canadian Food Inspection Agency) in
Toronto in 2003. The location was near the city boundaries of Vaughan and Toronto. The first action was to survey
the area to determine the geographic distribution of the infestation. This knowledge was critical to developing a
control and eradication strategy. Also critical was a knowledge of its biology. Fortunately, much had already been
learned because the species had recently been spread from its Asian origin into Europe where control measures had
been implemented. The beetles damage bark at the oviposition sites then the larvae bore deep into the wood for up to
three years. The tree host range is wide and includes maple (favoured species), elm, willow, poplar and other
species. The slow spread of the insect meant that it was possible to eradicate the infestation but did require the
removal of all possible host trees (about 27,000) from the infestation zone as well as from a substantial buffer area.
When no new infestations had developed, the species was declared to be eradicated. That declaration was a little
premature as shown by the subsequent discovery of a small infestation near the Toronto Airport in 2013. That was
similarly treated and it appears that it too has now been eliminated. It is believed that the additional site was part of
the original area affected and was not due to a fresh invasion.
The second beetle, EAB, is a member of the Buprestidae that was first detected in Windsor in 2002. It is able to
spread quite rapidly and it reached Toronto in 2007. It has spread throughout much of Ontario and has recently been
found from Edmonton to Halifax. When the EAB was discovered, virtually nothing was known about the species,
even in its Asian country of origin. Rather than being a xylem-feeder like the ALHB, the EAB is a phloem-feeder. It
has a shorter life-cycle of one to two years and can disperse considerable distance during the flight period. The host
range is restricted to ash trees. It was thought that an ash-free zone across the extreme southwest of Ontario would
stop the spread. That may have worked but by the time that work was completed, the insect was already past the
eastern limit of the control zone. Ash trees killed by the insect are extremely prone to root decay and so the trees
quickly become a safety hazard. Some success has been had with injection of trees to kill the beetles but this is
expensive and needs to be repeated about every two years. Injections of insecticide or catting killed trees costs
millions of dollars each year. There is hope that resistant ash may be discovered, but none have been identified to
date. The only realistic hope is for a suitable biocontrol (e.g. parasitic wasp) to be discovered either among the
wasps that control other native Buprestid beetles or are purposely introduced from the beetle’s native range in
China. Two of the latter agents have been released in the USA.
When the ALHB arrived in Canada, it was unknown here but was known elsewhere so it could be dealt with fairly
quickly. By contrast, the EAB was not known in Canada or in Asia so control procedures were not developed at that
point in time. This illustrates that we need to be ever more vigilant in monitoring tree health whether in a natural or
urban setting. Surely, other pests are waiting to arrive at some point in time. Two other tree-feeding beetles are
already in Canada. One is the Pine Shoot Beetle (Tomicus piniperda) that arrived in 1996. It has not been as
destructive as once feared but perhaps quarantine efforts have helped. Another is the Brown Spruce Beetle
(Tetropium fuscum), which arrived around1990. That one has so far been confined to Nova Scotia, again via
quarantine. Although the discussion has focused on beetles, other insects and disease agents pose great threats. We
need to be prepared to respond quickly and appropriately as soon as these are detected and identified.
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Saturday, November 23, 2019
TICKS AND TICK-BORNE DISEASES IN A CHANGING WORLD
Nick Ogden – 9th Annual Quimby F. Hess Lecture
The 9th Annual Quimby F. Hess Lecture was held once more at the Royal Ontario Museum theatre on Saturday,
November 23, 2019. Doug Currie gave the initial welcome to the audience, which was followed by comments from
Robert Hess on behalf of the Hess family. After this, Antonia Guidotti introduced the guest speaker, Nicholas
Ogden, from the Public Health Agency of Canada where he has conducted research on tick-borne diseases of public
health since 2002.

Dr. Ogden
Photo credit: Max Skwarna

Dr. Ogden started by discussing the importance of
diseases carried by various invertebrates. He included
Lyme disease as well as a number of important emerging
diseases – SARS, West Nile Virus, Chikungunya virus,
Hendra virus and some others. He noted that emergence of
a problem is driven by awareness of the problem, that
some diseases are derived from distant locations (e.g.
West Nile). In some cases, diseases gain importance due
to geographic spread (e.g. Lyme disease), re-emergence of
former problems (e.g. Hanta Virus) and evolutionary
change in the parasite. He also noted diseases with other
less-common hosts (e.g. West Nile that is spread from
wild birds to humans, a Middle East respiratory disease
spread from camels, and severe problems such as SARS,
development of significant strains of the H1N1 virus
spreading from pigs to humans).

There are about 40 species of ticks (a type of Arachnid) in Canada but only a few of them are agents of human
disease. Dr. Ogden mentioned six of the more common ones - Black-legged Tick (Ixodes scapularis), Groundhog
Tick (Ixodes cookei), Dog Tick (Dermacentor variabilis), Lone Star Tick (Amblyomma americanum), Brown Dog
Tick (Rhipicephalus sanguineus), and Rabbit Tick (Haemaphysalis leporispalustris). They are known to be carriers
of one or more disease agents. Of these, the one that is of greatest concern is the Black-legged Tick whish are most
likely to carry the Lyme Disease bacteria Borrelia burgdorferi. While this combination of disease organism and
vector poses the most immediate threat, related bacteria and tick communities make for a very complex and
confusing disease situation and varies with the location across Canada and in the world. Not all individuals in a tick
population are carriers of Lyme disease.
Dr. Ogden discussed the complex life cycle of the Black-legged Tick. As early larvae, they feed on mice and small
mammals. This is where they acquire the Lyme disease bacteria. After feeding on this host, they spend a long time
in the duff layer where mortality is high. In fact, mortality is high at each life stage. At a more advanced stage, the
larvae feed on deer. Deer are not a host of Lyme disease but their presence as a host for the ticks means that the tick,
along with its bacterial load, are more likely to go on to bite humans. But ticks will hide in the duff layer again for
extended periods.
Various surveys can be done to assess tick populations. One common method is standardized survey that consists of
dragging a 1m2 flannel sheet. Surveys of ticks on hosts can also be done, including surveys of human encounters.
The presentation mentioned that feeding ticks inject a complex saliva that makes a host accept a feeding tick. Group
feeding also contributes to immune suppression in the host. Spread of a disease by ticks is obviously important but
also in certain situations, a tick must also acquire a disease from infected hosts. For some tick-borne diseases, the
pathogen is transmitted from a female tick into its eggs. This apparently is not the case with Lyme disease.
Temperature affects tick development and generally warmer temperatures speeds up the life cycle of the tick.
Rainfall is also important. Leaf litter offers protection to the ticks. These climatic factors also affect the host life
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cycle as well. Originally Lyme-infected ticks were found only at Long Point and Point Pelee, but other factors are
increasing the spread of the disease. Warmer weather associated with climate change is expected to see the spread of
Lyme disease throughout all of southern Ontario. The simulation models that predict this spread of ticks and disease
are apparently holding true. The spread of ticks via migrating birds is also accelerating the range of ticks. Overall,
studies to date generally suggest that global warming will be accompanied by more severe disease outbreaks.
Dr. Ogden went on to discuss personal protection against ticks. He suggested that DEET and icaridin are useful
repellants. He mentioned that people should stay on paths in areas where ticks are expected, treat pets, shower after
returning home, and place clothes in the dryer as soon as possible. Removal of ticks from one’s body is obviously
important. He mentioned mowing lawns is helpful, as well as limiting the amount of leaf litter. [A previous Hess
lecture Doug Tallamy, had stressed the importance of leaving leaf litter in place to protect insects that birds require
in urban area. Considering Dr. Ogden’s message, home owners will need to give special consideration to the best
options to satisfy these competing ideas.]
Additional photos of the Hess lecture can found on the inside and back cover.
Northern Ontario Butterfly Account
By Alfred Adamo
Thanks to Nick Escott and Rick Cavasin for sharing information on lepidoptera finding. Thanks are due also for my
travel companion, Heather Bagg, for driving and for her patience and enthusiasm with photographing leps on my
command!
The purpose of this trip was mainly to drive to and attend the Rainy River OFO outing on June 7-8. Here is a
description of the butterflies seen and the conditions/habitat encountered on the drive to Rainy River, and on the trip
itself.
Overall, like the rest of Ontario, emergence was delayed by a week to two weeks, but generally, not as held back in
Rainy River in comparison to the north shore of Lake Huron or Superior, or even northeastern or southeastern
Ontario.
Vegetation in Rainy River was lush and ditches were full, but strangely, water in marshes was not that high.
We did not encounter any leps until we reached the Thunder Bay area, however we did not have full sun until the
morning of the 2nd day in Wawa. Along the drive on the second day, and at a stopover in Marathon, no leps were
seen, despite cool but sunny conditions. However, when we reached Hurkett Cove Conservation Area near the town
of Hurkett, here we found leps in abundance. East of the road along the Hydro Corridor and just north of the railroad
tracks, there is an open fen. Here we were able to observe and photograph in flight a Red-disked Alpine. Despite an
exhausting chase, it never settled for a still photo but the ones taken in flight were definitive. When I mentioned this
to Nick, he said that this was quite late for this species at this location. At the parking lot, where the road ends at the
Hurkett Cove proper, we photographed a Green Comma (see below).

Photo credit: Alfred Adamo
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At the next graveled road to the east, south from Hwy 17, where it intersected the same railroad line and hydro
corridor, we found excellent and accessible bog/fen conditions. Here we found at least 3 different Freija Fritillaries.
None were cooperative for photos.
Other species seen in this area were the following: Canadian Tiger Swallowtail, Monarch, Cabbage White, Clouded
Sulphur, and Silvery Blue.
We reached Rainy River District late morning on June 6. We drove the “River Road” (Hwy 602) from Fort Frances
to Emo, then onward to the town of Rainy River after visiting the Emo lagoons. Conditions were sunny, warm with
light westerly winds. Along the drive amongst the many wet ditches and pastures were numerous Meadow
Fritillaries. Monarchs and Canadian Tiger Swallowtails were also in abundance.
During the OFO trip on June 7, and the morning of June 8, we also encountered the following:
• Western Tailed Blue (only 3)
• Silver-bordered Fritillary (common)
• Dreamy Duskywing (1)
• Cabbage White (common)
• Clouded Sulphur (common)
• Silvery Blue (common)
Weather was very hot (34°C on June 7 and just a touch cooler but more humid the day after), sunny to mostly
cloudy, with a gusty SW wind. There were remarkably high numbers of Tiger Swallowtails at Spruce Islands
Provincial Nature Reserve, a piece of boreal fen/bog habitat amongst the open fields and swamps of the area.
Numbers along a 10 km stretch of Hwy 619 north of Sleeman must have been in the hundreds.
On the drive back through the states of Minnesota, Wisconsin and Michigan, I only added Mustard White to the trip
list.
Manitoulin Island Trip Account
By Alfred Adamo
This was an opportunistic trip based on my daughter’s desire to return to the Manitoulin Island; in fact, we even
stayed in the same cottage on the east arm of Kagawong Lake. She was happy to photograph butterflies for me and
for herself with her fancy new digital camera, courtesy of yours truly!
Overall, like the rest of Ontario, emergence was delayed by ten days to two weeks. Fields were incredibly lush with
grasses and forbs; a common sight were vistas of bright yellow from the explosive growth of buttercups in the fields.
Lake levels were extremely high. The weather was variable; generally sunny, but cool to warm and windy with
some rain.
The most abundant lepidoptera encountered was Northern Crescent. They were everywhere we looked and in large
numbers.
On June 5, I joined Bruce Ripley in search of the elusive Garita Skipperling. It did prove to be elusive – to the point
of not being found at all! It was simply at least a few days too early as I suspected. I didn’t see the first European
Skipper until the day after our visit to Great La Cloche Island, and if the Euros aren’t flying, neither would be the
Garita’s. In fact, there was very little flying there lep-wise and the wind didn’t help.
The previous day, I re-visited Barrie Island, and concentrated on the extreme western part around Goose Cap
Crescent, a largely undeveloped cottage subdivision located in an alvar. I first visited this site 9 years ago in late
August.
After a concerted search, Diana pointed out a Copper that proved to be a female Purplish Copper. That was the only
copper seen here; in fact, the only one during the entire trip. It disappeared in the sedges and could not be re-located.
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This was, obviously, a first generation individual. I was unsuccessful in my first trip here to find a second generation
individual but did observe Branded Skipper.
Among other sites we also briefly visited Misery Bay Provincial Nature Reserve hoping for Large Marble, but no
luck. The weather then was mild and humid but largely overcast. It was possibly too late for it here but with the late
spring who knows?
One of the best sites was very close to out cottage; Conc. 10 W, Billings Twp.; a short, dead-end dirt road amongst
rough pasture and alvar. After a rain, the puddles in the potholes attracted many leps.
Here is a list of leps seen on the trip in no particular order:
• Northern Crescent (ubiquitous and abundant)
• Monarch (widespread and common)
• Little Wood Satyr (common)
• Hobomok Skipper (fairly common)
• Silver-bordered Fritillary (2-3) Barrie Island
• White Admiral (starting to emerge)
• Tawny Crescent – (1) Barrie Island
• Clouded Sulphur (common)
• Common Ringlet (common)
• Silvery Blue (common)
• Tawny-edged Skipper (a few)
• Long Dash Skipper (a few)
• Cabbage White (common)
• Canadian Tiger Swallowtail (common)
• Painted Lady (common)
• Purplish Copper – (1 female) Barrie Island
• Red-spotted Purple (a few)
• Red Admiral (common)
• European Skipper (starting to emerge)
• Northern Cloudywing (a few)
• Harris’s Checkerspot (1) Conc. 10 W Billings Twp.
• Indian Skipper (a few, Conc. 10W Billings Twp.).
A good trip overall, with one target bagged but more visits are still required here and elsewhere for the Garita and
Marble. My daughter greatly enjoyed the abundance of leps and mammals and put her camera to good use!

Photo credit: Alfred Adamo
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Biologist Aims to Reintroduce At-Risk Butterflies to Pinery
Originally printed in The Beacon Herald
Jessica Linton, current President of the TEA, is leading the charge of the Ontario Butterfly Species-at-Risk
Recovery Team, which aims to help with the recovery of the provincially Endangered Mottled Duskywing butterfly.
The project includes restoration of an oak savanna and other woodland habitats near Pinery Provincial Park that help
support this butterfly.
Jessica spoke at a Lambton Wildlife Inc. meeting on September 30, where she provided an overview of her previous
and current efforts to protect and help recover at-risk butterflies in the province.
She was quoted as saying “Butterflies are something I’ve always been interested in from the time I was a kid. When
I was about 15, I went to a guy’s house who collected butterflies – he raised them in his backyard in a greenhouse –
so I got to see live specimens and mounted specimens up close. After that, I was totally hooked.”
“Eventually I took environment and resource studies in university, but I always focused everything on butterflies.
And then when I was in my first year at the University of Waterloo in the co-op program, I went to Costa Rica and
worked at a butterfly education centre there, which really fuelled the fire, and I also used to work at the Cambridge
Butterfly Conservatory as well,” Linton added. “Anything to do with butterflies I just pursued it.”
Jessica’s life-long passion for butterflies has led her to examine why several butterfly species in Ontario are no
longer found here, such as the Karner Blue or the Frosted Elfin. Both of these species have been extirpated from
Ontario. She is also interested in butterfly species that are currently at risk in the province, including Mottled
Duskywing, West Virginia White, and Monarch.
“Several reasons have contributed to the elimination or near-destruction
of these populations”, Linton said.
Conversion of land to agriculture has eliminated a large amount of
Ontario’s original oak savanna habitat.
Linton said “that at one time there were 11 million hectares of oak
savanna habitat located across North America; now there is less than one
per cent of that total.”
Another important factor is fire, or the lack of fire. Both wildfire and
controlled fires, the latter which were once commonly set by Indigenous
peoples, used to revitalise oak savanna habitats and allowed the butterfly
species to thrive. Other factors that have affected the butterflies’
livelihood include the spread of invasive species, climate change and the
use of pesticides.

Frosted Elfin
Photo credit: Jessica Linton

An important step to helping re-establish butterfly populations is by
preserving existing oak savanna habitats, such as the one found in
Pinery Provincial Park.

“I think one of the biggest things is protecting what we have left and
restoring connections between those,” she said. “Over 85 per cent of oak savanna that we have left are less than five
hectares, but most of them are less than one hectare, they’re just these tiny little fragments. So, things like the Nature
Conservancy are doing – buying up areas of land and reconnecting and re-establishing larger chunks of habitat is
really what needs to happen.”
Jessica brought together many organizations to establish the Ontario Butterfly Species-at-Risk Recovery Team in
2017. The goal of the recovery team is to support activities that will help protect Mottled Duskywing butterflies and
their habitat, re-establish the species in specific locations throughout the province, conduct further research, and
create additional oak savanna habitat.
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“The spark that lit the fire to create the team was simply a collective realization that these organizations would be
more effective working in tandem rather than working on their own,” Linton said.
“Well I think it was just the fact that I was working with different land managers and different organizations
throughout the province and I was talking to a lot of them but not a lot of them were talking to each other,” she said.
“So instead of me being the middle man, we thought why don’t we all get together and talk about all the challenges.
Because if one group is struggling with one issue, chances are the other groups were too.”
The team had a very successful 2018, and 2019 proved to be even more successful, which included a Mottled
Duskywing rearing pilot project. The team has a goal of reintroducing Mottled Duskywing back to Pinery Provincial
Park in 2021.
“Mottled Duskywings were once plentiful at the Pinery’s oak savanna habitat, but were eventually driven out due to
canopy closure and fire suppression”, Linton said, “as well as an aggressive deer population.”
“Once the deer population was under control and they started doing prescribed burns, the habitat came right back,”
Linton added. “So, we’re hoping to establish a population there and then walk away.”
“That project will likely involve the release of adult butterflies into the
Pinery, where we just release them into a specific area and then we’ll
have a rigorous monitoring program to monitor the population,” Linton
continued.
“And that will likely be a series of releases over several years – so we
start with captive rearing at the conservatory, transport to the Pinery and
release with the idea that most population reintroductions take several
years to get established, but eventually they become self-sustaining and
don’t require management anymore.”
Mottled Duskywing larvae
Photo credit: Jessica Linton

When asked about the important of reintroduction of the Mottled
Duskywing into previous habitats, such as the Pinery and in newly
created habitats in Norfolk County (scheduled for several years later),
Jessica said “butterflies are a barometer of sorts for biodiversity and for
what’s going on in the ecosystem.”

“My master’s research focused on butterflies as biological
indicators,” she said. “Butterflies are very sensitive to changes in
their environment – they’re sort of like the canary. If something is
going wrong with the butterfly community then it’s likely to have a
trickle-down effect.”
“Similarly, if we conserve butterflies, it’s likely to have a
conservation ripple effect because they are so sensitive. It’s just
protecting and preserving biodiversity as a whole, which leads to
healthy ecosystems which leads to healthy people, really.”
Mottled Duskywing t-shirts and tote bags are being sold by the
Cambridge Butterfly Conservatory and the proceeds go to the
captive rearing program. The TEA also has a special project set up
to raise funds for the butterfly recovery project.

Mottled Duskywing
Photo credit: Jessica Linton
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Observations of Giant Swallowtail Caterpillars
By James Kamstra
The Giant Swallowtail is a spectacular and unmistakeable butterfly that has greatly increased in southern Ontario in
the last two decades, especially in places where one of its larval food plants grows: Prickly-ash (Zanthoxylum
americanum) and Hop-tree (Ptelea trifoliata). Both of these shrubs are very rare in Durham Region where I live, but
Giant Swallowtails have been turning up here as well. I have planted both species in my yard, which may be why the
gorgeous brown and yellow butterflies have been turning up annually in late summer.

First Instar Caterpillar
Photo credit: James Kamstra

On August 20, 2019 my wife Lynda noticed a somewhat worn Giant Swallowtail laying eggs on several small
Prickly-ash that sat in pots in the backyard. We examined the leaves a few days later and could find half a dozen
eggs laid singly on the small compound leaves. Then I scrutinized the foliage on a nearby Hop-tree and found more
eggs, all laid singly and mostly on the leaf upper sides. On August 30, miniscule hatchling caterpillars were present
on the Prickly-ash. In mid September we could find several dozen caterpillars on both Rutaceae plant species. By
months end most caterpillars were still so small I was doubting that there would be sufficient warmth and time left
in the season for them to pupate. I brought three potted Prickly-ash with about 20 caterpillars into the house. The
larger caterpillars were placed in an enclosed cloth cage to ensure they would not wander to pupate at some
unknown location in the house.
This provided the opportunity to watch
them closely. Giant Swallowtail larvae
are one of several lepidoptera that
possess an alternating dark and light
pattern resembling bird droppings as a
camouflage strategy. They also behave
much as bird droppings. Compared to
other caterpillars that I have reared such
as Monarchs, Painted Ladies and
Cecropias, Giants are very sluggish.
They eat very slowly and most of the
time do not seem to be moving at all. As
a result, their rate of development was
also lagging.

Third Instar Caterpillar
Photo credit: James Kamstra
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The first caterpillar pupated on September 30. The caterpillar remained motionless in its location for three days
before transforming into a perfect brown pupa. The first night frost happened on October 5. Most individuals were
still caterpillars, some still in the third (of five) instar.
Prickly-ash foliage was yellowing and senescing rapidly while Hop-tree was still a vibrant green. Assuming that the
greener plant was more nutritious, I coaxed most caterpillars off Prickly-ash onto Hop-tree which they readily
accepted. They just did it slowly. Leaves were changed daily. Surprisingly little would be eaten in a day. Larvae
were moved to the cloth cage once they attained the fifth instar. I placed some small branches on the bottom of the
cage for pupation sites, but most preferred to pupate in a corner of the cloth cage.
One by one the caterpillars pupated. They followed the pattern of slowly walking around the cage for two days, then
choosing a spot where they would remain motionless with head up for three days then forming into a pupa. The last
caterpillar pupated on October 24. In total 14 individuals had successfully made the transition. The cage was moved
to a secluded spot in an outside shed with anticipation of spring emergence.

Ready to Pupate
Photo credit: James Kamstra

Pupa
Photo credit: James Kamstra
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Photos from the 9th Annual Quimby F. Hess Lecture by Max Skwarna

Top left: Doug Currie
Top right: Alan Macnaughton & Kim Parry
Bottom (left to right): Sam Bryks, Audrey Kouyoumdjian, Carol Pasternak, Don Davis, and Thelma
and Ron Beaubien

Photos from the 9th Annual Quimby F. Hess Lecture by Max Skwarna

Top left: Doug Currie, Nicholas Ogden, and Antonia Guidotti
Top right: Pierre Robillard and Jan McDonald
Bottom left: Nicholas Ogden and Robert Hess
Bottom right: Don Davis and Thelma Beaubien
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Meetings, Insect Counts & Field Trips
MEETINGS
Saturday, September 26, 2020. 1:15 pm. Room 206 Victoria College
MEMBERS' MEETING
At this meeting, members are invited to bring specimens, prints, or images that they have taken over the year. Please
limit your presentation to 5-10 minutes since there are many members that like to share their pics. Members are also
welcome to share any unusual sightings. Also at this meeting, we renew our membership for the year: $30 for
individuals, $35 for families, students are free. Please let Antonia know if you will be bringing images to share
(antoniag@rom.on.ca).
The next meeting after that will be October 24, 2020.
INSECT COUNTS & FIELD TRIPS
It is possible there will be TEA field trips and insect counts this spring and summer (2020), but that can only happen
when coronavirus restrictions are eased up. Email the TEA if there are questions.

Cartoon by Dave Coverly
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Announcements and Short Notes
My Favorite Things:
The Entomological Version
Monarchs on milkweed and honey bees on flowers
Bright swallowtails, I could watch these for hours
Brown field crickets playing fiddles without strings
These are a few of my favorite things
Green coloured lacewings and beetles like jewels
Golden flies and dung beetles, that live in stools
Luna moths that have the moon on their wings.
These are a few of my favorite things
Morpho butterfly wings, with bright blue sashes
Watching at night for firefly flashes
Cicadas and katydids and all that sings
These are a few of my favorite things
When the fly bites
When the bee stings
When I’m feeling sad
I simply remember my favorite bugs
And then I don’t feel so bad
Originally printed here:
https://www.winklertimes.com/news/localnews/incredible-creatures-singing-praises-fornational-insect-appreciation-day
App Counts Insects Collected for Sampling
Doctoral candidate Christine Parker at the University
of Illinois at Urbana-Champaign, with a volunteer,
spent several hours counting several thousand
blackflies from a field sampling, and then wondered if
there was an easier way. ImageJ open source image
processing software from the National Institutes of
Health reduced processing time and the digital
analysis of the sample was nearly error-free. The
software had been developed for medicine use, such
as counting cells, but was later used for counting
pollen particles and mosquito eggs.
Article from Entomology Today, with link to paper:
https://tinyurl.com/ybkmhckn

Volume 25, Number 3

Photographing Insects in the Field
The Entomological Society of America recently
published a two-part series on photographing insects
in their natural habitats. Major topics include basic
tips for success and knowing your camera equipment.
The authors recommend that you capture all images in
RAW format, or, at a minimum RAW plus JPG.
Part 1: https://tinyurl.com/yaehm86g
Part 2: https://tinyurl.com/y9b9c5vg
Laurence Packer receives Nature Inspiration
Award
The Canadian Museum of Nature has awarded
Laurence Packer with the 2019 Nature Inspiration
Award (adult category). Laurence is a worldrenowned melittologist (bee scientist) who has singlehandedly built Canada’s largest bee collection at York
University. In 2009, his collection housed less than
100k specimens, from which point it began expanding
exponentially, eventually relocating in 2011 to
accommodate for the growth. Today, it houses nearly
half a million bee specimens from all around the
world, covering 90% of the world’s bee genera.
Laurence has written the award-winning book
Keeping the Bees, and continues to travel the world
for bee research, conference presentations, and field
work.
His continuous efforts have helped raise awareness of
bee declines and the importance of pollinators. In
recent years, he has been in the public eye through
media interviews and publications, advocating for
bees. Laurence has trained over 80 students and
researchers, many of whom continued on with bee
research or even manage their own bee research labs
today. Laurence has made an impactful contribution
towards the global knowledge on bees and the
important role they play as vital pollinators. Congrats
Laurence!
We thank Sheila Dumesh for writing this article.
Sheila is one of the taxonomists in the Packer lab. She
is currently working as the lab technician. Sheila has
carried out significant research on various groups and
genera of bees:
https://www.yorku.ca/bugsrus/PCYU/Members/Sheila
D
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By Don Davis
Monarch Wintering Colonies in Mexico Decline By 53%
On March 13, 2020, World Wildlife Fund Mexico, with CONANP and the Monarch Butterfly Biosphere Reserve
(MBBR) announced the total forest area occupied by overwintering Monarch colonies. Eleven (11) colonies were
located, with a total area of 2.83 hectares, a 53.22% decrease from the previous season (6.05 ha).
The “Monarch Region” colony measurements were taken in the second half of December 2019. Locations were
determined using a GPS with UTM projection and the WGS 84 data. Recorded was perimeter of the forest occupied
by butterflies, starting at the tree located at the highest point of the slope and based on the direction and the distance
between the trees outlying those occupied by the butterflies. Collected data was processed with Geographic
Information System ArcView 3.3 to establish the area occupied by the colonies. The colony located outside of the
Monarch Region in Atlaulta was also measured. A new colony was found in El Potrero, Municipality of Amanalco de
Becerra, State of Mexico.
Dr. Orley “Chip” Taylor, Director of Monarch Watch, cites late recolonization of Upper Midwest and low Monarch
production in this region, lower summer temperatures than in 2018, late migrations, and droughts as reasons for the
decline. While Ontario witnessed a spectacular migration and abundant numbers in late August and September 2019,
Chip noted that high numbers in the northeast do not necessarily mean high overwintering numbers in Mexico. In the
end, a late migration along migratory pathways and the drought in Texas, perhaps also encountered by migrating
Monarchs in northern Mexico, may be key factors in the decline.
Chip Taylor had earlier predicted that the overwintering number would be 4.7 hectares. His detailed report can be
read here: https://tinyurl.com/y7c4dbvf
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Monarch Population Status Update - April 20, 2020
Dr. Orley “Chip” Taylor posted a Monarch migration update for April 20, 2020. Chip’s summary of this update is as
follows:
“Only 6 Monarchs have been reported in Kansas thus far this year, and that’s a good thing. It means that most of the
eggs laid by females returning from Mexico in the central corridor have been laid in Texas and Oklahoma where
conditions are warmer and immatures develop faster, and which results in a first-generation population with an
average age to first reproduction which is at the low end of the scale. That’s beneficial since fast age to reproduction
leads to more rapid population growth. First sightings will be few in KS and elsewhere from now until first generation
butterflies begin moving north in noticeable numbers, and that may not happen until the second week of May depending on the regional temperatures. The population may be off to another good start. The key is the temperatures
and other weather conditions that occur in the 40 to 45-day interval starting on the 1st of May. If too cold or too hot,
the population will decline. There is a window, or sweet spot, for moving north that favors population growth, and
first sightings will provide an indication as to whether the first generation moves northward effectively during that
period once again.”
A detailed blog entry, with detailed explanations, graphs, and statistical analysis can be found here:
https://tinyurl.com/yb99gvhx

Cartoon by Jacqui Knight
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TEA Meeting Summaries
Saturday, January 25, 2020
WHY DO BEES LIVE IN GROUPS?
Cartoon
Dave Coverly
Miriam by
Richards,
Brock University
Most bees live alone, one female to a nest, but some live in groups. Why are some bee
species capable of social nesting while others are always solitary? In Ontario, we have
McIlveen
bees with all kinds of nesting behaviour. By studying whichl species,
or individuals
within species, nest together or apart, we can learn about the adaptive significance of
living in groups.
Eastern carpenter bees (Xylocopa virginica) are not solitary although most people
think they are. In spring and summer, females usually live in small groups of 2-6
females, although some females nest alone. Nest sharing occurs when there is a higher
density of bees and not enough nests. Although females may share a nest, they don’t
share egg-laying rights – only the dominant female lays eggs. Most subordinate queue
to replace the dominant female in case she dies or disappears. A few small
subordinates seem to help out in the nest by guarding the nest entrance and not letting
in strangers. They don’t reproduce and rely on the larger female to feed them, but they
can overwinter for 2 winters, and then maybe in the second year, it may have its own
nest. Helping is useful under the right circumstances.

Photo by Antonia Guidotti

Carpenter bees reuse their nests, overwintering in the deepest part of chambers. They can survive down to -28oC, but
ice crystals will kill them. When the Polar vortex went down to -30oC, the cold killed a lot of them. Males leave in the
spring. They hover around the nest, but not to protect it, but to try and mate with the females as they come and go.
There are different levels of sociality in bees. Solitary bees are “asocial”. Social bees live in groups, and there are
various types of sociality, including communal, eusocial and hypersocial (Apis mellifera). Some bee species exhibit
multiple types of behaviour in different places or colonies. Cuckoo bees are essentially solitary females that lay eggs
in the nests of other species, parasitizing their maternal efforts.
Sweat bees are the most common bees in Ontario, both in terms of abundance and species diversity. Most nest in the
ground but some nest in rotten logs. They are eusocial mostly, but some are solitary. In eusocial species, the queen
and worker castes overlap in morphology and behaviour. The queens benefit greatly from the help of their workers,
but workers likely would often breed more if they nested alone. This suggests that there is exploitation of workers,
with the queen reaping most of the benefits. There are also some social bees, with more egalitarian or communal
societies, including some species of Agapostemon. Multiple females share the same nest entrance in the ground but
construct their own nest below. The most diverse group is Lasioglossum spp., many of which are tiny and have never
really been studied in any detail.
Saturday, February 29, 2020
FABULOUS FLOWER FLIES
Michelle Locke and Jeff Skevington
The February 2020 meeting of the TEA was unusual in that it happened to fall on a leap day. The presentation itself
was slightly unusual in that it was given in a tag-team format by Michelle Locke and Jeff Skevington. They are
employed by the Canadian National Collection of Insects, Arachnids and Nematodes, Agriculture and Agri-Food
Canada in Ottawa where their main activity is the study of Syrphid flies. They were therefore well-placed to talk
about flower flies to the TEA audience.
Flower flies, also known as hover flies, comprise the fly family Syrphidae. The majority of the members of that
family can be recognized by the presence of a spurious vein that extends into one of the major cells in the wing but is
not attached at the end. Syrphids are easily mistaken for bees and other Hymenoptera through Batesian mimicry.
Some species perform this deception extremely well while others are less effective at this. The larger species are
better mimics because the strategy pays greater dividends against predation. Smaller species have less incentive to
become mimics because predators prefer to feed on the larger forms.
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At this point in time, there are 6,207 species known across the globe, 537 species in Canada and 324 species in
Ontario. These numbers will increase as the identity of some species receive additional study. It is presumed that the
real total will be closer to 10,000 when further investigations have been carried out. Although the Syrphids all occur
in a single insect family, they have evolved in very different ways to have very diverse ecological roles, particularly at
the larval stage.
The ecological role of Honey Bees indicates that they account for 39% of the pollination of crops. Native bees
account for 23% while the remaining 38% is completed by non-bee species. Syrphids make up a large portion of the
latter group. It is understood that non-bee pollinators are less efficient than Honey Bees but because the non-bees
make more visits to flowers, they are overall about as effective as the Honey Bees. Syrphids are attracted to flowers
for the nectar and pollen that are available there. They are also attracted to sap runs. A number of species are known
to ‘hill-top’ where males collect in leks at higher points on the landscape. This behaviour increases the odds that
females and males will meet. Some species are migratory. This habit is better known among European species and
those in California but some further investigation might demonstrate that some local species also migrate.
Syrphids have been divided into four subfamilies. Microdontinae, Eristalinae, Pipizinae, and Syrphinae. They are
diverse in their biology, particularly at their larval state. Some feed on ants including being internal parasites of ants
while others feed on ant broods. Some feed on plants, some feed on fungi, some are saprophytic, and some are
predaceous. Some larvae known as rat-tail maggots use a long tube to access air above the polluted water in which
those larvae develop. Some larvae feed on soft arthropods such as aphids or whiteflies. Some are klepto-parasites of
sundews, others feed on grass pollen, some behave as leaf miners, and some are predacious on woolly and root
aphids.
The final part of the presentation was about the development of a field guide to our flower flies. Jeff and Michelle,
along with Andrew Young, Kevin Moran, Bill Crins and Steve Marshall, had co-authored the “Field Guide to the
Flower Flies of Northeastern North America”. It took 10 years to assemble this book: the first comprehensive field
guide to any group of flower flies for a large area in North America. The book was recently the winner of the National
Outdoor Book Awards, Nature Guidebook category. It contains excellent descriptions, photographs, maps, and
diagnostic information about 416 species of Syrphids. A key to species is available online.

Cartoon by Dave Coverly
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Lives Lived: In Memoriam
Alan Macnaughton (amacnaughton@uwaterloo.ca)
Three TEA members passed away in the last 12 months. John Powers, Jim des Rivières and Carol Sellers all made
their mark in the TEA and in the study of insects in Ontario.
John Powers
John died in November 2019 at the age of 69. He is best known as the driving force behind the establishment of the
“Wings of Paradise” butterfly conservatory in Cambridge (now the Cambridge Butterfly Conservatory), which
opened in 2001 and was the subject of a TEA field trip in June of that year. He grew up in Cambridge and lived there
for most of his life.
I first met John when we were both in high school. John was winning awards at science fairs for his butterfly projects,
one of which was about different types of mimicry. John made a trip to Brazil as a result of one of those projects, and
he made some trips to remote regions there. He came back to Canada with a nasty parasitic infection, which took him
months to recover from -- fortunately I wasn’t with him on that trip! John went on to teach primary school for 5 years,
followed by 20 years as a public relations officer with the Waterloo Regional Police.
John started his bug and butterfly exhibits when he was in his early 20s, touring shopping malls in southern Ontario
and elsewhere under the sponsorship of different pest control companies. In the end there were a total of 90 display
cabinets: the Flying Jewels collection of butterflies and moths, the Incredible World of Bugs collection of general
insects, and the Banknotes and Butterflies of the World collection of paper money of various countries and the
butterflies that live there. He continued this work until just a couple of years ago, for a total of 45 years. Sometimes
his job with the police didn’t allow him to be on tour, and so for a while he hired Ron Michaels (TEA President,
1970-73) to fill in for him.

John was always a promoter, and he
had a knack for understanding what
would interest the public about
insects. He was very proud of being
registered with Guinness World
Records for owning the largest moth
in the world: a specimen of the White
Witch (owlet moth) Thysania
aggripina with a 12.16 inch (308 mm)
wing span (see photo), captured in
Brazil in 1934 and later acquired by
John.
Photo by Chris Halliday, Orangeville Banner newspaper

Similarly, a prominent aspect of the Flying Jewels collection is autographed thank-you notes from celebrities who
have some connection to butterflies. One is from the boxer Muhammad Ali, who John sent a butterfly gift because of
Ali’s reputation of being able to “float like a butterfly, sting like a bee.”
John was an inspiration to many people. Current TEA president Jessica Linton wrote in our newsletter about meeting
John: “During my first year of undergrad I got a job at the Cambridge Butterfly Conservatory as an interpreter. It was
there that I met John Powers – finally another person in the world who was as obsessed [with butterflies] as me! John
fueled my interest in butterflies and inspired me to follow my dreams of making butterflies, and being in nature, more
than just a hobby.”
I am now helping his family arrange for the donation of these 90 cabinets to suitable institutions. None of the
specimens have collection data, so they are more suited for public exhibit than for scientific research. In addition, he
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had boxes and boxes of miscellaneous specimens, most of which have been passed on to TEA member Jeff Grant and
the Royal Botanical Gardens in Hamilton.
Jim des Rivières
Jim, a resident of Ottawa, died in his mid-60s in April 2019. He started PhD studies in computer science at the
University of Toronto, and then had a career as a software architect at IBM, retiring in 2015. TEA people will know
him best for his high-resolution scans of moths, which he mounted in frames for wall display.
Jim collected butterflies as a boy, but then put aside his insect hobby. He became passionately interested in moths
much later. It started when he and his wife, visual artist Kathryn Finter, were using a flatbed scanner to create digital
images of flowers, butterflies and anything else that caught their eye. Then, in 2002, Jayne Yack (a biology professor
at Carleton who works on insect hearing and acoustic communication) suggested he try scanning moths. She noted
that there were at least 10 times as many species as there are of butterflies but they were little-known by the general
public. Jim tried some scans of moths, liked the results, and just kept going, and going, and going.
Jim’s goal with his scans was to allow people to see moths as they really are, not as uniformly drab brown-and-grey
dull blobs but as objects of interest. As Jim said: “Because of their relatively small sizes and accidents of bad lighting,
we almost never get to see these creatures up close under decent light. My aim is to remedy this, and to bring moths
out into good light and magnify them so that we can all see them. People will be astonished at how exquisite moths
truly are.”
Jim’s favourite moth was Autographa bimaculata, the two-spotted looper, an uncommon moth for which there are
only 100 observations in the world on the iNaturalist website. This one-inch moth appears from a distance to be plain
brown with a couple of white spots, but there is a feathery fringe around the edge of the wings containing shades of
pink, mauve, green and orange.
Jim would spread the moths to provide a flat
surface to be placed on the scanner. He found
scanning created huge digital files, but this was
well worthwhile: the details that could be
obtained were remarkable, even for the smaller
moths. Individual scales and hairs are readily
visible. For many specimens, Jim spent many
hours using the Adobe Photoshop software to
retouch lost scales and wing scratches – things
that would never be noticed in a normal 4” by 6”
photograph, but are evident when his scan is
blown up to 36” by 48” to hang on the wall.
Jim used the scanner because the resolution it
made possible (4,800 dots per inch) far exceeded
what was possible with a camera.
I first met Jim when he made a presentation at
the Cambridge Butterfly Conservatory in 2007,
as part of a months-long display of his 36” by
48” prints on the walls there.
Photo by Kathryn Finter. Jim with his display in a converted red phone
booth in England – possibly the smallest art gallery in the world.

In 2008, Jim gave a presentation to the TEA, “Moths at Large.” Jim also displayed his work every fall at Carleton
University as part of the live butterfly show presented in the greenhouses there. Jim’s crowning achievement was a
display of 46 poster-size images in 2011 at the Canadian Museum of Nature, “Winged Tapestries: Moths at Large.”
This then became a touring exhibit which visited, among other places, the Royal Alberta Museum in Edmonton, the
American Museum of Natural History in New York City, the Sam Noble Museum in Norman, Oklahoma, and, in
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2018, the Blue Lotus Gallery in Hong Kong. Jim enjoyed travelling with the exhibit and giving a talk at each place it
visited. In February 2020 the Canadian Museum of Nature released an iPad app based on the exhibit. Jim’s work also
continues to be on display at this website, moths.ca.
At the 2018 meeting of the Lepidopterists’ Society in Ottawa, Jim presented research about making high-res photos of
live moths in the setup he called “the moth photo booth” where the live specimen was placed again a black
background and the camera was set up on the stand to take a series of 50 stacked images (at different focal lengths) ...
which meant the moth had to stay relatively still for 50 seconds. His partner Kathryn Finter teasingly called Jim “the
moth whisperer,” as he could do the moving of the moth from the blacklight sheet to the moth photo booth and have it
stay calm, but she was never able to do the relocation successfully.)
Carol Sellers
Carol died in February at age 75. She grew up in Thunder Bay, but moved to Toronto for her university studies and
stayed there for the rest of her life. She joined IBM as a systems engineer and worked there until she was 48, when
she decided to leave that field and took early retirement. She had her first heart attack soon after that, and her heart
problems continued for the rest of her life. Her sister Susan isn’t sure exactly when her nature interest started, but it
was probably around the time of her early retirement.
Despite these health problems, she was an active volunteer for the TEA. She was in charge of field trips from 2001 to
2004. She also served as our meetings coordinator for 10 years, from 2001 to 2011. This sometimes involved dealing
with surprises – in one case, the arrival of a 3-member TV crew to film a speaker. She also led field trips for the
Toronto Field Naturalists’ club for many years – birding, insects, or whatever. She attended almost every TEA
meeting for many years.
TEA member Sarma Hanzens is missing her this time of
year because spring weather is bringing out all of the
insects. They would normally be emailing each other back
and forth about the many things they were seeing. They
would especially go to the area that is now Rouge National
Urban Park. In later years, when Carol was having more
trouble walking uphill, they would go to Rosetta McClain
Gardens in Scarborough. Carol had less and less energy as
the years went by.
TEA member Ann Gray remembers that Carol especially
enjoyed butterfly gardening. She put lots of nectaring
perennial plants in her back garden. She generally shied
away from all annuals except salvias. One of the things she
liked best is seeing the Nessus Sphinx Moth, which is a
day-flyer with a yellow-striped abdomen. She couldn’t
weed for long at a time, but she kept at it.
Carol also liked to rear both butterflies and moths. She
especially liked Luna Moths. She would get all of the kids
on her street over to see a Luna Moth emerge from its
cocoon. TEA member Sarma Hanzens remembers that she
also liked to rear lots of Monarchs, Black Swallowtails,
and American Lady butterflies. She always had lots of
pearly everlasting in her garden for rearing purposes.
Photo by Ann Gray. This is Carol’s favourite picture,
showing her enjoying a day at Rouge park.

Carol was also keen to go out on the TEA’s Toronto East butterfly count on July 1 each year. She wasn’t much of a
traveller, though, and didn’t usually go to any field trips in southern Ontario which were a significant drive out of
Toronto. However, she did go to Madagascar and Costa Rica in pursuit of her nature interests.
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Abstracts – 2020 TEA Student symposium
The 2020 TEA student symposium was not able to be held this year due to COVID-19 restrictions. The abstracts that
were selected for talks and posters are included below.
Talks:
Libesha Anparasan, University of Western Ontario
Identifying critical nutrient sites for migrating Monarch butterflies: New promise from stable
isotopes and fatty acids
The fall migration of the Monarch butterfly (Danaus plexippus) requires frequent stopovers at which Monarchs can
rest and refuel. At overwintering sites, individuals must have enough stored lipids to last through the winter and fuel
part of the northward return and reproduction. Despite the recognized importance of safe nectaring sites, little is
known about which areas are most important for this purpose. The fatty acids used to fuel migratory flight and
overwintering periods may also play a role in northward reproduction and thus sources of these vital lipids are
important sites of migratory and reproductive resources. Stored fatty acids are synthesized almost exclusively from
plant nectar carbohydrates en route, but larval diet may provide a large proportion of essential fatty acids. Knowing
where both essential and non-essential fatty acids originate for the critical overwintering, migratory, and reproductive
periods of the Monarch butterfly is important for their conservation. In this study, compound specific stable isotope
mass spectrometry will be used as a means of tracing origins of fatty acids in Monarchs as well as the allocation and
use of specific fatty acids within the body during different life history events. Preliminary data on bulk lipid isotopic
fidelity to dietary sources are presented. This study will provide the basis for using this technique to potentially
estimate spatial origins and allocation patterns of fatty acids in migrating Monarchs and define the areas needed for
conservation during migration.
Julia Boyle, University of Toronto
Plasticity and habitat choice match colour to function in an ambush bug
Ambush bugs, Phymata americana, are found on the tops of flowers waiting to attack insect visitors with their large
raptorial forearms; and their success may depend largely on how much they blend into the flower they're perched on.
Ambush bugs vary in color from greenish white to rich yellow, which is similar to the most common flower habitats
available in their environment. However, it was unknown if the color variation existing in ambush bugs affected what
kind of flower they chose to perch on, and whether they could alter their own color to better match their background.
In our study, we surveyed whether ambush bugs found in the wild tended to match the flower color they were found
on, and if this was correlated with how often they had prey. In lab experiments, we followed up by providing ambush
bugs a choice between yellow and white flowers, as well as keeping individuals on white and yellow backgrounds to
see if they would change colour over time. The results demonstrated that ambush bugs use a combination of color
change and habitat choice to optimize their ability to catch unsuspecting prey.
Sydney Gram, University of Toronto
Diversity and host preferences of insects that develop inside mushrooms
Fungi and insects are among the most diverse organisms on Earth, and they have been interacting with each other in
complex ways for over 400 million years. In temperate forests, a variety of different beetle and fly species complete
their larval development inside of mushrooms and other fungal fruiting bodies. However, identification of these
larvae is often impossible by morphology alone, and therefore much of the diversity and ecology of these insectfungus interactions remains to be uncovered. This study is the first survey of fungivorous insect larvae to employ
DNA-based techniques to identify juvenile insects collected from wild mushrooms. The host preferences of identified
insect larvae are discussed, taking into account the morphology, freshness, taxonomy, and seasonality of the fungi
fruiting bodies in which different insects were found. We find that host preference data support the general trend of
flies laying eggs in soft, fresh mushrooms, and beetles laying eggs in tougher, often decayed fungi. However, there is
variation in preference and degree of specialization within these groups. We also note that while most beetles were
able to be identified to the species level from DNA barcodes, reference barcode databases for species-level
identification of fungivorous flies are largely incomplete.
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Kate Lindsay, University of Guelph
A revision of the genus Scipopus: Solving the Scipopus problem
Scipopus Enderlein is a large group of neotropical flies often recognized by their orange heads and black bodies.
Despite their seemingly conspicuous appearance, the genus lacks a proper generic definition and diagnosis. The goal
of my research is to identify synapomorphies to define the genus and to differentiate Scipopus from the other three
closely related genera in the Scipopus group: Pseudeurybata Hennig, Phaeopterina Frey and one undescribed genus.
Preliminary DNA barcode data shows these four genera as distinct clades. The Scipopus group, along with several
other Micropezid genera are relatively easily separated on the species level but on the generic level show high
occurrences of homoplasy and character overlap, making them an evolutionarily interesting group to study.
YeongGyun Ryu, Ryerson University
Studies on Flapping Micro Aerial Vehicles (FMAVs) development: the insect-inspired flying robots
Flying insects with flapping wings have inspired many researchers to develop small-sized aerial vehicles, called
“Micro Aerial Vehicles (MAVs),” because they provide insights into overcoming the limitation of fixed or rotary
wings that conventional aircrafts and helicopters have. The flying insects also can execute complex maneuvers and
attain high aerodynamic efficiency at low flight speeds. Accordingly, it is important for researchers to investigate the
principles of insect flights and to apply them to the robotic models. In this presentation, I will briefly explain history
and development process of flapping MAVs (FMAVs), as well as introduce the recent flying robots. I also will
present how to demonstrate the aerodynamic performances of flying insects. Among the insects, hawkmoth, Manduca
sexta, was my main research target because of its hovering/forward flight capacities and similar size to that of MAVs
specifications. To study the principles of its flapping flights, a dynamically scaled-up robotic model was developed,
and force/torque and flow visualizations were measured during flapping motions. These studies elucidated the
aerodynamic mechanisms of the hawkmoth and suggested the important mechanisms to obtain higher aerodynamic
force in FMAVs development. This presentation will improve the understanding of how to study flying insects in
engineering field.
Posters:
Alvaro De la Mora-Pena, E. Guzman-Novoa, J.L. Uribe-Rubio, L.G. Espinosa-Montano, C.A. MedinaFlores
Varroa destructor mites irritate honey bees and make them sting faster
Honey bees (Apis mellifera) protect their nests and food stores from intruders by stinging. The stinging behavior of
honey bees could be affected by a number of stressors, which could reduce or increase their ability to defend their
nests. However, there are no studies on how particular stressors, like parasites, affect this behavior. Among the
parasites affecting honey bees, the most damaging is the mite Varroa destructor. V. destructor is an external parasite
that feeds on honey bee hemolymph and fat body tissue, causes serious health problems and increases bee mortality.
This study was conducted to determine if V. destructor could affect the stinging responses of individual honey bees in
a controlled environment. Groups of 30 bees of the same age were subjected to one of the following treatments: 1)
control bees that were fed sugar syrup and kept in cages in an incubator until tested, 2) bees artificially infested with
two mites/bee, kept under the same conditions as the control bees. When the bees were seven days old, they were
exposed to an electric stimulus of 0.5 mA, and the time they took to sting a leather patch was recorded under
laboratory conditions. The experiment was repeated three times. Bees exposed to Varroa parasitism stung
significantly faster (2.58±0.29 s) than the control bees (3.63±0.52 s; P<0.005). It is concluded that Varroa increases
the irritability of the bees and reduces their stinging response time. The implications of these results on nest defense
will be discussed.
Alexandra Sauk, Caleb C. Ryan, and Hugh G. Broders, University of Waterloo
Unwelcome guests: understanding ectoparasite assemblages of bats in Atlantic Canada
Bats can be parasitized by a variety of ectoparasites, including mites, ticks, and fleas. Bat ectoparasites can be host
specific, feeding on a limited group of closely related bat species, while others are generalist parasites. Ectoparasites
may adversely affect body condition, increase roost switching and grooming behaviours, and reduce fitness. Given
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recent dramatic declines in many bat species in Atlantic Canada and across eastern North America, more research is
needed to determine the diversity and number of ectoparasite species to understand what bat species are affected by
ectoparasites and whether bat ectoparasites are transmissible between bat colonies. Ectoparasite diversity and
transmissibility likely varies between bat species based on roosting strategies of the bats and by the life history
strategies of the ectoparasites themselves. Previously collected ectoparasites from throughout Atlantic Canada were
identified using morphological characteristics and confirmed with DNA barcoding for the mitochondrial cytochrome
oxidase I gene. Currently identified specimens include the mites Spinturnix americanus, Androlaelaps casalis, and
Macronyssus crosbyi; the chigger Leptotrombidium myotis; and the flea Myodopsylla insignis. The specimens were
assigned to five operational taxonomic units (OTUs), one per morphologically identified species, except for
Macronyssus crosbyi specimens which were assigned to two OTUs. Nine haplotypes were identified for Spinturnix
americanus and three haplotypes were identified for Macronyssus crosbyi. Additional specimens are being processed
and will be included in diversity analyses including Faith’s phylogenetic diversity and estimates of species richness.
The combination of morphological and DNA barcoding identifications of bat ectoparasites are effective in
determining ectoparasite assemblages to accurately estimate species richness and for determining geographic
population structure and divergence within species.
Tanushree Tiwari, Rodney Richardson, Clement Kent, Stephen Rose, Harshil Patel, Alivia Dey, Ida
Conflitti, Amro Zayed and BeeOMICs consortium, York University
Identifying the genetic markers for pathogen loads in the honey bee (Apis mellifera)
The honey bee, Apis mellifera, is a model organism for sociogenomics and is one of the most important managed
pollinators. As such, recent threats to honey bee health are particularly alarming. The social honey bees live in highly
crowded nests providing favorable conditions for the spread of infectious diseases. But honey bees have several social
and individual mechanisms for protecting themselves against disease. The BeeOMICS consortium has sequenced the
genomes of approximately 1,000 honey bee colonies in Canada, which were evaluated for a number of traits,
including the abundance of several pathogens within each colony. I plan to carry out genome-wide association studies
(GWAS) on colony pathogen loads to gain a deeper insight of the genetics of immunity in honey bees. This research
will set the groundwork for breeding disease resistant honey bees using marker assisted selection.
Albert Tomchyshyn, University of Toronto
Effects of urbanization on milkweed pollinator richness and abundance
Pollinator populations are critical to agriculture because they provide ecosystem services that are crucial for crop
pollination. With current declines in pollinator richness and abundance, several studies have looked at the effect
urbanization has on pollinator communities. In this study, I observed the richness and abundance of pollinators by
visiting pollinator communities on Asclepias syriaca along a rural to urban gradient. Though pollinator richness did
not differ from urban to rural sites, pollinators were more abundant within rural areas. Future research should
elaborate on the relationship between A. syriaca abundance and pollinator abundance since this relationship is still
relatively unknown.
You, T., Imrit, M. A., Kent, C. F., Zayed, A.
Evolutionary forces affecting GC landscape in bumble bees and wasps
Eusociality and social structure are evolved traits that serve an adaptive function and lends additional evolutionary
fitness to the species. The evolutionary mechanism at the molecular level underlying the development of this trait for
many years has been elusive and was subject to intensive investigation. In this study, we will examine two species in
the Hymenoptera, a bumblebee and a paper wasp, of slightly varying social complexity and compare their genomic
GC content. The focus lies in an evolutionary mechanism called “GC-biased Gene Conversion” (gBGC), which is a
tendency to give rise to more GC variants in a polymorphic site with increasing event of genetic recombination.
gBGC has been suspected of being associated with eusociality and was previously reported in highly eusocial honey
bees. We will investigate if and where gBGC occurred in the genome of bumblebees and wasps. In addition, we will
explore how mutation rates and selection affect the genomic GC landscape of these eusocial species.
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Black Swallowtails on Coreopsis: The Mystery of the Misguided Munchers
By Bonnielee Armstrong, Kitchener
July 2019 began like most in my garden, butterflies flitting about nectaring and laying eggs on their preferred host
plant, as was the case for the Black Swallowtails using the abundant dill plants along my walkway garden. Each day I
discovered more eggs and by July 4th I had counted twenty-two 1st and 2nd instar caterpillars.
While checking the milkweed in my front garden I noticed something moving on the Thread-leaf Coreopsis
(Coreopsis verticillata) at the edge of the flowerbed. Upon closer examination I found four 2 nd instar Black
Swallowtail caterpillars. I thought it strange that they were there and decided to observe for a bit. Much to my
surprise they were feeding on the coreopsis. I recorded them eating as I figured no one would believe me. I notified ebutterfly and exchanged emails.
I decided to follow the caterpillar progress on this unconventional host plant. I relocated one caterpillar to an outdoor
enclosure so I could monitor more closely and left three in the garden on the coreopsis. The three in the garden would
be free to relocate and the one in the rearing cage would continue to be fed fresh coreopsis. I observed all four
caterpillars daily and noted their growth.
As the days progressed all four caterpillars grew at the same rate as their neighbouring caterpillars on the dill. The
garden caterpillars never left the coreopsis plants and moved freely about the three plants. The captive caterpillar also
remained on the provided coreopsis and did not wander about the enclosure.
By July 20-23rd I assumed all four caterpillars had
pupated. One fell prey to a parasitic fly larva that
emerged from the caterpillar as it started to pupate
and died (I found the body). One pupated on the
side of the brick garden border. I never found the
third garden caterpillar and the fourth pupated in
the enclosure. At this point I could confirm the fate
of three. I moved the chrysalis on the brick from
the garden to my front railing for safety (from
mowing) and so that I might catch it eclosing.
On the morning of August 4th both pupa eclosed
within 30 minutes of each other. The one in the
enclosure first, which I was thankful for as it
meant I was there to observe the other one. Both
butterflies were females. Once they dried and
hardened their wings, I gently measured the wings
and observed body size, then released them. There
was no difference in morphology from the
butterflies that had completed their lifecycle on the
dill, and they had gone from egg to butterfly in the
usual time frame.
Photos by Bonnielee Armstrong

Perhaps the female that laid her eggs on the Thread-leaf Coreopsis thought it was the same as the dill plants nearby
(about eleven feet away, and both have yellow flowers). I admit it does have a resemblance. Happily her caterpillars
adapted and thrived. Not all mistaken identity turns out so well.
Eggs never appeared on the coreopsis again during the summer, but I will monitor the coreopsis plants this season to
see if there is a reoccurrence. It was a curious adventure and I quite enjoyed my foray into citizen science
entomology.
See the inside and back cover for additional photos.
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Book Reviews
By Alan Macnaughton (amacnaughton@uwaterloo.ca)
Jane Hurwitz, Butterfly Gardening: The North American Butterfly Association Guide (NABA, 2018), 287 pages.
Available for about $28 online at Chapters/Indigo and elsewhere.
Before I opened this book, I wondered how the author was going to deal with the diversity of possible audiences for
it, both in knowledge of butterflies and in the area of U.S. (and adjacent Canada) one lives in. Generally, I think good
choices have been made. Everyone will get something out of this book.
Just over half the book is devoted to a general introduction to butterflies and gardening, written for someone who has
no background in either. This section is well-written and profusely illustrated, but much of the material will be too
basic for TEA members.
The rest of the book is titled “Butterfly Gardening by Region: NABA Members Suggest Butterfly Gardening Plants.”
The relevant chapter for OI readers is probably Eastern Deciduous Forest (18 pages, pp. 170-187), which covers the
area from Thunder Bay and Wisconsin east to Ottawa and Maine, and then south to a line reaching from Louisiana to
the middle of Florida. The first 12 pages of the chapter are devoted to readable human-interest stories about the
experiences of two specific gardeners in Massachusetts and New York City. The final six pages are a table of
recommended butterfly plants, divided into annuals, perennials and vines, grasses, and shrubs and trees. For each
plant, a table shows: native range in the U.S. (if any); flower colour, flower season and nectar source; USDA
hardiness zone; and the butterflies for which it is a caterpillar food plant.
The best part of the book is definitely this 6-page table. I was pleased to see that the list of annuals consists of
Mexican Sunflower (Tithonia rotundifolia), Purpletop Vervain (Verbena bonariensis), and Zinnia (Zinnia elegans).
All three of these are among the top non-native nectar plants recommended to me by TEA member and butterflygardening expert Thelma Beaubien. Verbena bonariensis, in particular, has been very effective in my garden. A key
advantage of these plants is that they bloom continuously throughout the growing season. Zinnias keep blooming long
after the asters and goldenrod have stopped.
I was surprised to see that the list of recommended shrubs and trees for our area does not include Butterfly Bush
(Buddleja davidii). The explanation for this probably lies in the earlier chapters of the book, where the author
explains: “butterfly bush is not a neutral topic…Gardeners are generally divided into ‘butterfly bush haters’ and
‘butterfly bush lovers’.” The author carefully explains the advantages (chiefly the large amount of nectar over a long
nectar period) and the disadvantages (it is a non-native plant, and is known to be invasive in some areas).
So, is butterfly bush good or bad for the garden? To weigh the factors against one another, one needs the very local
information that is unfortunately beyond the scope of this book. The website of the Invasive Species Council of B.C.
notes that it is invasive in parts of that province. This seems unlikely in my own area of Kitchener, as in some years
the plants don’t make it through the winter, even when located close to a heated building (with the consequence that
sometimes one has to replace these expensive plants frequently; putting in annuals would be much cheaper). For
Toronto, which is warmer, the Toronto Master Gardeners website reports: “We contacted OMAFRA, Ontario
Ministry of Agriculture, Food and Rural Affairs. They report that butterfly bush is not currently listed as invasive on
their plant list. Which leaves the decision, to plant or not to plant, up to the individual Toronto gardener. You may
decide to plant the shrub and to keep it under control, deadheading it, monitoring the spread of seedlings to prevent
them from colonizing such zones as ravines or waste land. Butterfly bush produces nectar, but not nutritious pollen,
so its benefit to pollinators is somewhat diminished.”
In summary, this is a very helpful book, but perhaps one that is sufficient to borrow rather than own. Also, take the
ideas in the book as a starting point, and supplement them with local information.
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Zoë Randle et al. (11 authors), Atlas of Britain & Ireland’s Larger Moths (Pisces Publications, 2019, or Butterfly
Conservation and Moths Ireland), 492 pages. Available from nhbs.com for about $70.
This is a monumental work that shows what a moth atlas can be. It covers approximately 900 macro-moth species
found in Great Britain and Ireland. Each species has a half-page entry providing: a photo; a description of the species’
preferred habitat; a bar chart showing the flight period; a map showing a coloured dot for each of the 10 km by 10 km
squares in which species is found (where the colour of the dot shows whether the most recent record is 2000 onwards,
1970-1999 or pre-1970); the estimated percentage by which the species’ distribution has changed from 2000 to 2016,
and from 1980 to 2016; and the estimated percentage by which the species abundance has changed, if it has, over
some particular period.
The image below, taken from the introduction to the book, shows a sample entry with arrows and labels to highlight
the different components. A very limited amount of this data has been made available online at mothscount.org.
The analysis reported in this book is made possible by the immense amount of moth data in Great Britain and Ireland:
25 million records covering 97% of all 10 km by 10 km squares in this geographic area. Here in Ontario, which is far
lower in both human population density and public interest in mothing, the moth data is much sparser. We have about
1/100 as many records (250,000 in iNaturalist and the TEA’s Ontario Moth Atlas combined), and those records cover
only about 1/6 of the similar 10 km squares in Ontario. Still, as we gather more data, we can look to this book for the
type of analysis that could be possible.
Surprisingly, the book reports that more species increased
in distribution over time than decreased. Of the 390
species for which there was sufficient data for Britain for
1970 to 2016, 38% of species had statistically significant
increases, 31% had statistically significant decreases, and
the rest had no statistically significant change in
distribution. The authors provide no hypotheses about the
biological causes for this change. Invasive species are not
mentioned, so perhaps there are few of these in Britain.
Abundance changes were, less surprisingly, in the other
direction: over the same time period, many more species
decreased in abundance over time (34%) than increased
(11%); the rest had no statistically significant change.
Considering all changes, and not just statistically
significant ones, 62% of species decreased in abundance.
This largely corroborates previous studies.
The difficulty in assessing both changes in distribution
and abundance is that observer effort has increased over
time. Based on visually examining a graph in the book, it
appears there were under 200,000 records in every year in
the 1970s, but over 1 million records each year since
2008. Thus, increases in both distribution and abundance
over time could be simply due to increased observer
effort. However, various statistical methods were used to
remove this pattern from the data and find the true change
in distribution and abundance.
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Isabel Thomas and Daniel Egnéus, Moth: An Evolution Story (Bloomsbury, 2018), 49 pages. Available for about $23
at amazon.ca and abebooks.com.
This delightful children’s book covers the story of the Peppered Moth (Biston betularia) and its two forms, light and
dark. The dark form of this species became more common in response to the increase in air pollution in the U.K. in
the Industrial Revolution in the early 1980s – an evolutionary response to predation by birds when resting on tree
trunks during the day – and the light form became more common again as air pollution lessened in the mid-20th
century. Every page of this book has captivating illustrations, and the story line is fundamentally one of hope for the
future, so readers young and old should find it appealing.
Adult readers seeking more details on this wonderful example of evolution in action might wish to consult the
Wikipedia article “Peppered Moth Evolution” and the references cited therein. Also, Judith Hooper’s 2002 book Of
Moths and Men: Intrigue, Tragedy & The Peppered Moth is a wonderful popular account of early research on this
question, although her skepticism in regard to the validity of the research has been proven by subsequent work to be
unjustified.
Nick Haddad, The Last Butterflies: A Scientist’s Quest to Save a Rare and Vanishing Creature (Princeton, 2019), 250
pages. Available for about $33 online at Chapters/Indigo and elsewhere.
This is a book about butterfly conservation by a leading researcher in the field, taking seven species and subspecies
occurring in the U.S. and U.K. and chronicling the story of how people have tried over the past several decades to
keep them from going extinct. An additional chapter covers research on the attempt to preserve the migration of the
Monarch butterfly to Mexico each winter. The book is written for the popular reader, with sources confined to
endnotes, and I found it to be fascinating.
Perhaps the key insight is that in a world which is so impacted by human activity, merely preserving habitat is not
enough. Active human intervention, intended to counter other human interventions, may be required in some cases.
The chapter on the St. Francis’ Satyr (Neonympha mitchellii francisci) in North Carolina illustrates this well. The
foodplant of this butterfly is part of the early-succession plant growth which follows forest fires or flooding by beaver
dams; it is rare in mature forests. Thus, human intervention preventing both of these types of natural “disasters” was
making this butterfly an endangered species. Researchers succeeded in increasing this butterfly’s numbers by cutting
down trees and creating artificial beaver dams. This killed some butterflies, particularly at the larval stage, but
increased the population in subsequent years.
Researchers also learned that a second type of human intervention increased the population of this butterfly in a
different area. A portion of its range was part of the Fort Bragg army base that was used for artillery practice.
Exploding shells created fire, destroying trees and helping early-succession plants in a different way.

Cartoon by Dave Coverly
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Greetings from Tea Founding Member Alan Hanks
By Don Davis
Alan Hanks’ involvement with TEA began with the founding of the club, which first met as Toronto Entomologists’
Association in January 1970. Alan edited or co-edited 13 seasonal summaries, and served as Treasurer and
Membership Coordinator for over 30 years. These reports were prepared on a manual typewriter. Alan was a coauthor of the Ontario Butterfly Atlas, and one of two surviving co-authors. In January 2007, due to the sudden illness
of our scheduled speaker, Alan stepped in to fill that role.
Born in England, Alan’s childhood interest in nature dates back to age 5. When Alan moved to Aurora in the late
1950’s, Alan could find Checkered Whites in nearby fields, but these may be locally extirpated. TEA meetings were
first held in the Royal Ontario Museum room 4, and later moved to the McLaughlin Planetarium, with its wellequipped, sloped, lower level lecture hall. Alan and other TEA members participated in some of the last surveys when
Karner Blue and Frosted Elfins were still present at Pinery and St. Williams.
Alan’s interest in collecting butterfly and insect stamps lead to intense involvement with the American Topical
Association. Alan served as president from 1984 – 1987, and in 1985, was the recipient of their Distinguished Topical
Philatelist award. Involvement with this group lead to trips around the U.S.A., and opportunities to observe many
diverse species of North American butterflies. Alan is a National Judge Emeritus of the Royal Philatelic Society of
Canada.
Alan kept a nominal butterfly collection as his interest was primarily in capturing them on film. Canadian
Biodiversity Information Facility has a record for Colias eurytheme (Orange Sulphur), captured by Alan on August
11, 1962, now in the Royal Ontario Museum entomology collection. Alan has 44 records archived in the TEA
Butterfly Atlas.

Photo by the Toronto Public Library

When I spoke with Alan, now age 90, on April 23 rd, he reported that he and his wife, Barbara, are happy settled into
their new home at an Aurora retirement residence. Before his recent move, Alan sold his stamp collection. He no
longer communicates by email. Alan has a Painted Lady photograph he took on one wall in his apartment, and this
picture reminds him of the TEA. Alan fondly remembers TEA field trips on pleasant summer days and he enjoys
reading Ontario Insects. Alan says, regarding his long-time involvement with TEA, that he “enjoyed every minute of
it”, and that he never had to look for entertainment as “it just kept flying by”.
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LOOKING BACK…
By Don Davis
Ontario Insects, Volume 0, Number 1 – November 1994
TEA executive and members had been discussing the format for a new informative triannual newsletter, and here was
the result. First issue was 32 pages long, 8.5 inches tall and 5.5 inches wide, and in the back contained the list of our
106 members, some of whom remain members to this day! Meetings were held in the lower-level lecture hall in the
McLaughlin Planetarium.

Reviewing our meeting speakers for 1994 – 1995:
November 1994 – Darryl Gwynn, University of Toronto – The Wetas of New Zealand
TEA member Don Davis and Darryl Gwynn enrolled in David Gibo’s first year Field Biology course at Erindale
College, U. of T, in 1971. Darryl remains a Professor of Biology at University of Toronto Mississauga.
January 1995 – David Gibo, University of Toronto, Flying High or Flying Low (Monarchs)
David Gibo transitioned from wasp research, then to Monarchs, and then to forensic entomology. David retired from
University of Toronto Mississauga, and now resides with his wife in Paris, Texas. He writes that he remains interested
in Monarchs!
February 1995 – Steven Price, WWF Canada – Insect Conservation Priorities
Stephen left his position as Senior Director of Conservation Science and Practice after 33 years with WWF Canada,
and for the last 6 years, has been President of Bird Studies Canada (now Birds Canada).
March 1995 – Paul Syme, Canadian Forest Service, Retired – Beneficial Forest Insects
Paul Syme was one of the first TEA members, when we were a branch of Michigan Entomological Society in 1968.
Paul worked at the Forestry Insect Lab, Sault Ste Marie. Now at age 88, Paul still resides with his wife in Sault Ste
Marie.
April 1995 – Graduate Symposium
Still going strong and now known as our Student Symposium.
Link to PDF of Ontario Insects, Volume 0, Number 1: https://tinyurl.com/yc6d2eb6

Volume 25, Number 3

58

Big Changes in eButterfly
By Alan Macnaughton
eButterfly (www.e-butterfly.org) has just implemented some major changes. The geographic area has expanded:
observations can now be entered for Panama north to the Arctic, which should please the many TEA members who
head south for part of the winter. Also, the identification of observations to species no longer relies as much on
regional experts. Now, anyone can post an identification or comment for an observation, just as is allowed in
iNaturalist. Finally, observers are listed by their usernames on eButterfly (the name used to log on), not their real
names. More details are posted on the eButterfly website.
For an example of the new approach to species identification, consider Julie Reid’s checklist 98563 (http://www.ebutterfly.org/ebapp/en/checklists/view/98563), which includes a picture of a Mourning Cloak. She identified it as that,
and five other people then posted their agreement. The screen capture below shows the level assigned by eButterfly to
each person (“expert,” “curator,” or “guide”) and their username (the name used for logging on to eButterfly). The
corresponding real names may be obvious (e.g., “juliereid”), but also may not (e.g., “Jim54”). Where people differ on
the species determination, presumably eButterfly will calculate and post some sort of “consensus” position.
Contributors can continue to include species in their
checklists without any picture. Thus, I saw people who
posted their agreement with a Cabbage White
observation even in the absence of a picture – probably
on the basis of the location and the date.
Here are two features of iNaturalist that I hope
eButterfly will emulate: (1) allowing individual
contributors to eButterfly to create a user profile listing
some personal information or interests, including the
contributor’s real name (if desired); and (2) sending a
contributor an email when anyone has posted an
identification or comment on any of their observations.
eButterfly continues to evolve, so perhaps these features
will have been implemented by the time this appears in
print.
eButterfly continues to use the “checklist” approach,
whereby a contributor can indicate all species seen at
that location and time. This feature perhaps allows one
to infer that any species which is not on the checklist
was not found at that location and time. For example, if
the contributor does not mark down a Zebra Swallowtail
as one of the species that was observed, the contributor
did not see a Zebra Swallowtail. This is a useful feature
which distinguishes it from iNaturalist, in which there is
no simple way to aggregate all observations for a
particular location, time and contributor.
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Tiger Swallowtails: Take a Picture of the Underside!
By Alan Macnaughton
This is a summary of an article posted on the TEA website (www.ontarioinsects.org/tigers.html). That article brings
out the implications for butterfly watching of a note by Chris Schmidt (“More on Ontario Tiger Swallowtails”) which
appeared in the TEA’s 2019 seasonal summary.
Three types of tiger swallowtails are believed to occur in Ontario:
- Papilio canadensis (Canadian Tiger Swallowtail).
- Papilio glaucus (Eastern Tiger Swallowtail).
- Midsummer Tiger Swallowtail, a possible new species.
Previously, specimens showing a mosaic of P. canadensis and P. glaucus features were thought to be currentlyoccurring hybrids. But current thinking is that Midsummer Tigers result from a hybridization event hundreds of
thousands of years ago.
North of the Sudbury area, any tiger swallowtail observation will be P. canadensis. South of that, there are two or
more possibilities, and identification without a picture is often not possible. Do not rely on sight observation – take
pictures and upload them to eButterfly or iNaturalist. Photograph especially the underside of the forewing and
hindwing – the upper side is not as useful. The identifying features are shown at the web page cited above. In
addition, an extreme close-up of the male genitalia is also useful in distinguishing P. canadensis from the other two
tiger swallowtails, but this would probably require netting the specimen and holding it in one's fingers.
Observations of tiger swallowtails from the Carolinian zone in late June to mid-August are especially needed, with
the goal of defining the southern boundary of the range of the Midsummer Tiger Swallowtail in Ontario.
Unfortunately, the Midsummer Tiger Swallowtail is not a species choice in either eButterfly or iNaturalist. Thus, how
does one report a Midsummer Tiger Swallowtail? In iNaturalist, one can choose "Canadian × Eastern Tiger
Swallowtail -- Papilio canadensis x glaucus." eButterfly has a similar option, except that the species names are
reversed. These classifications give the right general idea, even though the Midsummer Tiger is not a hybrid in the
usual sense. Perhaps add a note in the "Comments" area that the specimen is a possible Midsummer Tiger
Swallowtail, as this would indicate that the specimen has its identifying features.
Insects and Video Games: Nintendo’s Animal Crossing
By Bessie Macnaughton (bessiemacnaughton@hotmail.com)
I’m not normally interested in insects, but lately I’ve been really interested in building an insect collection. I don’t
mean in real life, but in the world of Animal Crossing: New Horizons! It’s a bestselling video game for the Nintendo
Switch that came out on March 20. Rather than fight enemies, Animal Crossing has players doing peaceful, outdoorsy
activities like planting flowers, catching fish, and decorating houses – even collecting insects and donating them to
the local museum. It’s so much fun to see the love and care the game programmers put into recreating the natural
world.
There are 80 bugs in all (a few of them are not insects, and the game
acknowledges this). Some are based on specific species, such as an Atlas
Moth (Attacus atlas) – see screen cap.
The 80 bugs all have their own schedules, based loosely on real life. For
example, the Atlas Moth can be found from 7 pm to 4 am, from April to
September, while the Monarch butterfly can be found from 4 am to 5 pm,
from September to November.
Many of my friends are playing this game, and we keep in touch during the quarantine by writing to each other each
day about our experiences in the game. If you know anyone who is playing Animal Crossing these days, I recommend
asking them how their bug collection is coming along. Or if you yourself are playing Animal Crossing, write to the
TEA and share your experiences with the game.
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Additional Photos of the Black Swallowtail in Various Stages of Their Life Cycle
By Bonnielee Armstrong
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Meetings, Insect Counts & Field Trips
MEETINGS
In-person meetings are suspended for the time being while we wait for more certainty and stability about the
COVID-19 situation. We normally meet on the fourth Saturday every month, from September to November and
from January to April. One of the meetings is the Quimby F. Hess Annual Lecture
(https://www.ontarioinsects.org/lecture/).
Saturday, January 23, 2021, 1:15 pm via Zoom. Web link to be e-mailed on that day.
PROJECT SWALLOWTAIL
Clement Kent, York University
Many people understand that rewilding urban areas with native plants that are hosts to native insects is essential.
However, there's a big need to scale up local efforts to the urban scale. After leading several small to medium sized
Pollinator Garden and Pollinator Corridor projects, the Horticultural Societies of Parkdale & Toronto turned to likeminded people at Pollinator Partnership Canada, World Wildlife Fund Canada, David Suzuki Foundation, the City
of Toronto, North American Native Plants Society, and several others. We formed a collaboration called Project
Swallowtail. We found funding, got native plants raised from local seed sources without pesticides, and enrolled 350
volunteers in a 24 square km part of downtown west Toronto. Some unique aspects of Project Swallowtail include
the grassroots, bottom-up, collaborative organization and the direct focus on ecological science. This talk presents
the first year of our project. Looking forward, our efforts continue and we want to explore how to collaborate with
expert naturalists like TEA to measure whether we are succeeding.
INSECT COUNTS & FIELD TRIPS
It is possible there will be TEA field trips and insect counts in spring and summer (2021), but that can only happen
when coronavirus restrictions are eased up. Email the TEA if there are questions.

Photo: Hal Donly. Freshly emerged cicada. August 6, 2020 Pines of
Georgina golf course, Georgina
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Announcements and Short Notes
A Note from TEA President, Jessica Linton
When 2020 began, none of us could have predicted
how profoundly the world and our lives would change
in the coming months. I finished off 2019 with a trip
to Belize and was busy planning for an upcoming trip
to Mexico for a Tri-National Pollinator Conservation
Workshop. I had just returned from my trip when the
first talk of a pandemic and enforcing restrictions
started. Then the province announced schools were
closing for three weeks over March Break. My partner
and I suddenly found ourselves at home with three
kids under 7 we were supposed to be home schooling,
no child care, and two very busy careers!
In my job as a consulting biologist, my work heavily
focuses on monitoring the Jefferson Salamander in the
spring. So “home schooling” in our house really
became an extended biology class with lots of field
trips! As three weeks off school dragged on into
months, we somehow adjusted like all parents did:
reviewing schedules in the morning to decide who
would watch the kids at which time, and ultimately
becoming resigned to the fact we just were not going
to be as productive at work as we had once been. Our
new normal carried on and I started to embrace some
of the changes the pandemic had brought. I was
getting to spend a lot more time with my kids and
getting to see what amazing little sponges they were
when it came to their schoolwork and our self-taught
biology field trips. I now look back on the days I took
them to a wetland and they stripped off their pants and
boots to catch frogs for two and half hours while I
collected data, or the day we visited an NCC property
I was doing some work on and we saw a four-footlong Fox Snake, or even the day my kids spent 6
hours sitting by while a film crew captured footage of
Mottled Duskywing releases I was doing -- all with a
feeling that they will recall those days with fondness.
I miss my broader family and my friends and look
forward to a time when we can freely visit with them
again. Until then, virtual visits will have to suffice.
I will continue to find solace in nature, which always
provides a safe venue for kids’ activities and
unlimited entertainment. As fellow insect lovers, I
think we can all agree that insects provide limitless
opportunities to stay busy. Many of you may be
struggling during this pandemic or may have
experienced personal loss or tragedy. Consider
reaching out to friends you know in the TEA
community and healthy and safe, everyone.
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Top: Harley, Evie, and Sawyer proudly
display Jefferson Salamanders they retrieved
from my traps.
Middle: Evie, Sawyer and Harley catching
butterflies on an NCC property in Norfolk
County that had recently been burned as part
of efforts to create habitat for the endangered
Mottled Duskywing butterfly.
Bottom: Sawyer and I getting ready for a day
of filming a documentary about Mottled
Duskywing recovery in the Rice Lake Plains.
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Monarch Migration in Ontario, 2020
Don Davis

donald_davis@yahoo.com
REVIEW OF SPRING MONARCH MIGRATION
Favourable weather conditions for migration and an increasing number of observers provided us with a good
perspective on the spring 2020 northward migration of Monarchs into Ontario. As Chip Taylor (MonarchWatch,
University of Kansas) had predicted, Monarchs repopulated eastern Ontario and Canada later than those regions in the
central and western regions of Ontario
Among the first known arrivals was a Monarch observed in Leamington on May 16th. On May 19th, 3 or more were
observed at the Old Cut station at Long Point, and one at Port Stanley. Migrating Monarchs are attracted to flowering
lilacs, and a number were photographed nectaring on these, eastern redbud and other nectar sources. Others were
photographed laying eggs on tiny shoots of common milkweed.
In southwestern Ontario, Monarchs were observed on May 21st in Wheatley, Tecumseh, Windsor, LaSalle. On May
22nd, Toronto sightings were made by a number of observers, often nectaring on flowering plants or shrubs, including
the flowering lilacs at Allan Gardens.
Monarchs really seemed to be on the move, being sighted on May 23 rd in Guelph, Trent Lakes (near Buckhorn),
Huron East, Burlington, Langton. On May 24 th, Monarchs were reported in Sarnia, Port Hope, and May 25 th from
Presqu’ile, Georgina, Norwich, with increased sightings and numbers reported further south.
On May 25th, an adult female was observed laying eggs on common milkweed on St Joseph Island, Algoma. Had this
Monarch arrived from the central flyway via Wisconsin or Michigan, as opposed to reaching this location by flying
through southern Ontario? A number of reports were received June 1 and 2 nd from Thunder Bay, Shuniah, Kenora and
Sioux Lookout (June 4), at which time the first Monarchs were reported from Winnipeg and southern Manitoba.
By May 26, Monarchs were observed in the northern Bruce Peninsula and at Sault Ste Marie.
It was not until May 29th that a report was received from eastern Ontario in Lanark Highlands. In the first week of
June, further eastern Canada sightings were made in Ottawa, southern Quebec, including Trois-Rivières, New
Brunswick and Nova Scotia, but not numerous sightings.
One of the most northerly known Ontario sightings was on June 20th on Hwy 11, southeast of Cochrane, Ontario.
Sightings noted above were gleaned from many sources, including personal communications, Facebook and social
media sites (including Monarchs Migrating Through Ontario), Journey North, various insect groups and blogs
(Ontario Butterflies, Dplex-l) and databases such as eButterfly, to name a few.

REVIEW OF LATE SUMMER/FALL MIGRATION
While observations of directional flight of Monarchs became more apparent after the middle of August 2020, it was
also apparent that this migration was not nearly as robust as the fall migration of 2019. Not only had Monarch
reproduction been impacted by record-breaking summer temperatures and drought, many nectar sources upon which
the migrating Monarchs depend had deteriorated or been destroyed for these same reasons. The lush Monarch
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Waystation located in the Port of Newcastle was a long bed of dry and dead vegetation save for a few cultivars
(mostly Bee Balm) in bloom. The rains which arrived in southern Ontario about August 7 th provided some relief from
the severe drought, but may have arrived too late.
While the number of fall observations were also down, in part due to the Covid-19 pandemic, those living close to the
north shores of Lakes Ontario and Erie were treated to roosting Monarchs. These were apparent west of Port Hope in
late August, in sheltered trees adjacent to large agricultural fields filled with purple clover. On some days, hundreds,
and probably thousands, of Monarchs were nectaring in these fields during the daytime.
Darlene Burgess once again conducted a nightly count of Monarchs at the tip of Point Pelee National Park during
September to mid-October, and her high counts included 1,750 (Sept. 8), 1,850 (Sept. 10, and 4,000 (Sept. 14).
A period of exceptionally warm temperatures in November brought late Monarch sightings, including a male
photographed while nectaring on asters in Toronto on the Don Valley Trail near Pottery Road (November 9 – Sandra
Tesolin) and 24 observed over 2.5 hours in Point Pelee on November 8 th by Darlene Burgess (See:
https://tinyurl.com/yxs93eu4).
Latest known sighting to date is a female Monarch photographed at the tip of Point Pelee National Park on November
12, 2020 by Darlene Burgess and reported to Journey North.

MONARCH JOINT VENTURE
MONARCH CONSERVATION WEBINAR SERIES (2021)
The Monarch Joint Venture (MJV) is a partnership of federal and state agencies, non-governmental organizations,
businesses and academic programs working together to protect the Monarch migration across the United States. There
are currently 98 member organizations. This organization holds monthly webinars featuring prominent researchers
and others who speak about Monarch biology and conservation. The last webinar topic was Conservation of
Monarchs in Mexico, with Eligio Garcia from Monarch Fund and Eduardo Rendon from WWF Mexico. Anyone can
attend these webinars, which are recorded and later posted online for later viewing.
LINK TO UPCOMING MONARCH JOINT VENTURE EVENTS AND WEBINARS:
https://Monarchjointventure.org/event

MONARCH REPORT FROM ALGOMA DISTRICT
Don Davis
Mark Olivier has been filing important Ontario butterfly sighting reports to e-Butterfly and Journey North for about 7
years. Mark reported that on May 25 th 2020, he spotted one adult female Monarch laying eggs on 4.5-inch-tall
common milkweed on St. Joseph Island (Hilton Township), Ontario, southeast of Sault Ste Marie. (46.156225, 83.863547)
During my years working with Fred and Norah Urquhart and their Insect Migration Association, we occasionally
heard of Monarchs being spotted in Sault Ste Marie about the same time that they arrived in Toronto. We forget about
latitude and curvature of the earth. Point Pelee, Ontario, is on the same latitude as northern California.
Mark comments:
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“Interesting how our impressions of geography can be surprisingly misled. St Joseph Island is north of Toronto and
Ottawa, but because it is further west, it is closer to Laredo, Texas, than parts of southern Ontario. Using Laredo,
Texas, as a possible border crossing for Monarchs coming out of Mexico (other points do not measure much
differently) and drawing a straight line to the location on St Joseph Island of my report. It is approximately 2485 km
from Toronto; is 2540 km from Laredo, and Ottawa is 2895 km away. Windsor is much closer, but St Joseph Island is
about the same distance as Toronto. Thus, Sault Ste Marie is approximately 400 km closer than Ottawa.”

Photo: Mark Oliver. Monarch laying eggs on St. Joseph Island, Algoma

Photo diagram: Holli Hearn of Shandon, Ohio. Monarch caterpillar’s head.
During a November 10, 2020 lunch hour webinar on Monarchs from her office at the University of Wisconsin
Madison Arboretum, Dr. Karen Oberhauser shared with us this scanning electron microscope photo of a Monarch
head taken by a person who worked in the Mayo Clinic in the 1990’s and did not ask to be credited for the photos
(below).
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Photo of a Monarch adult’s head using an electron microscope.

New Research Papers on Monarchs
SIZE OF MONARCH COLONIES IN MEXICO DEPENDENT ON SUMMER POPULATION
A new study published on August 7, 2020, by Chip Taylor of Monarch Watch and colleagues refutes the idea that the
decline in the size of wintering Monarch colonies in Mexico is due to mortality during their migration to Mexico –
referred to as the “Monarch migration hypothesis”.
Taylor et al. determined that the main determinate factor was the size of the summer population, supporting the
hypothesis that the extensive loss of habitat in the U.S. Upper Midwest, with extensive of genetically modified crops,
pesticides, and herbicides, is a key reason for the wintering population decline.
Chip and his colleagues came to this conclusion after reviewing the Monarch Watch tagging database, and analyzing
the results from tagging almost 1.4 million Monarchs and 14,000 recoveries in Mexico.
All wild-caught butterflies tagged from north of 40° latitude and east of 100° longitude were included in the study.
The study area includes Ontario and Quebec.
LINK TO PAPER AND MAP SHOWING STUDY AREA: https://tinyurl.com/y4qcwtls
WANT TO BUILD A BETTER MONARCH WAYSTATION?
Creating and restoring habitats for Monarchs benefits many other species. Researchers from the University of
Kentucky, visiting from U.K., discovered that using specific garden designs increased the abundance of Monarch
eggs and larva found these gardens.
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Baker and Potter determined that Monarch eggs and larvae were 2.5 to 4 times more abundant in gardens with
milkweed planted around the perimeter, as opposed to being surrounded or mixed with other plants. They further
discovered that female Monarchs laid more eggs on “stand alone” milkweed plants versus those that were partially
hidden or blocked by other vegetation.
This research substantiates earlier findings of researcher Dr. John Pleasants with regard to female Monarch egg laying
preferences.
LINK TO THE PAPER AND DIAGRAMS SHOWING GARDEN DESIGNS USED IN THIS STUDY:
https://tinyurl.com/y4peavhj
NEW MONARCH WATCH MONARCH MIGRATION AND LIFE CYCLE MODEL
In a June 3, 2020 Monarch Watch blog, Chip Taylor, Director of Monarch Watch, having celebrated his 83rd birthday
and directing the Monarch Watch program from his home during this pandemic, outlined the new Monarch annual cycle
and questions related to the number of generations produced. Chip noted that the Monarch annual cycle is unique,
involving an overwintering phase, long fall migration, remigration in the spring, and during the summer the production
of a number of generations before the start of the next fall migration. In total, there are FOUR migrations. This life
cycle is even more complex, with reproduction in many different latitudes with varying temperatures and weather
conditions. Having studied this life cycle since 1992, Chip described “overall patterns” and “average conditions”, to
which there are exceptions.
MIGRATIONS – There are four distinct migrations. Two southward migrations and two northward migrations.
Monarchs do NOT reproduce in Mexico, but there are resident populations of Monarchs in Mexico which reproduce
there. Three migrations involve Monarchs that reproduce. Fall migrants do not reproduce.
GENERATIONS – Most migrating Monarchs represent third and fourth generation Monarchs. It is possible that there
are 5th and 6th generation Monarchs, but these are probably few in number.
LINK TO A DETAILED DESCRIPTION OF THE NEW MONARCH ANNUAL CYCLE MODEL:
https://tinyurl.com/y3wnbvyj
LINK TO CHIP’S AUGUST 20, 2020, WEBINAR ON YOUTUBE “MONARCH POPULATIONS – PAST,
PRESENT AND FUTURE”: https://tinyurl.com/y2zhlhfu

Monarch Roost
Alan Macnaughton
I have long planned to see Monarchs roosting for the night in numbers along the shore of Lake Erie, perhaps in the
Point Pelee area, but I have never made the trip. In early September an opportunity arose much closer to home: my
friend Merri-Lee invited me to see a roost at her farm along 4 th line in Wellington County. Quite the sight! As MerriLee wrote to me on September 9: “This is the third evening in a row that the Monarchs have chosen to roost in a
large Willow tree on my farm in Wellington County. I stopped counting at 150, and more were arriving. They were
down feeding in the fields during the day, but I don’t think any ventured too far. These are likely the same ones that
have been here for 3 nights now.” A couple of her pictures are posted below, but to see all 41 and read her story, go
to: www.merrileesnaturephotos.com/post/Monarch-migration-a-butterfly-bed-and-breakfast
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Moth Identification Tools: iNaturalist, LepSnap, etc.
Alan Macnaughton
amacnaughton@uwaterloo.ca
Identifying moths used to be much harder than it is now. Books only showed spread specimens (instead of moths in
their natural resting position) and covered only a small minority of the species known from Ontario. I remember
bringing drawers of specimens to TEA meetings so that I could get identifications, either from fellow members or by
comparing my specimens to those in the Royal Ontario Museum’s insect collection. Those were definitely not the
“good old days” – the mothing life is much easier now. So, I describe in this article what I learned this summer and
fall about current best practices in taking identifiable moth pictures and obtaining the identifications.
Cameras vs. Smartphones
One of the advantages of current technology is the ability to take pictures with smartphones. They are light and small
(and so are easily carried and readily available), cheap (because they may already be owned for non-moth purposes),
and labour-saving in that they automatically store GPS information (as discussed below) and have the capability to
upload photos to iNaturalist directly (without having first to transfer the photos to another device). Resolution is
generally adequate for macro-moths and for some micro-moths which have boldly contrasting colour patterns or
bright colours. On the other hand, photos of micro-moths with gray/brown colours often are too low-resolution to
allow identification to species (although many such moths may be unidentifiable by even the best photo – more so
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than for macro-moths). I estimate that one-quarter to one-half of my tortricid images (all taken with an iPhone X) are
disqualified from identification to species by image quality alone.
I have looked at high-quality micro-moth photos on iNaturalist and then discovered the camera or phone that was
used, either by an enquiry to the observer or by clicking on the circled “i” at the bottom-centre of the photo to show
some imaging-technology details. It appears that almost all of these pictures were taken with a camera rather than a
phone. Often the camera has a full-size sensor (which allows capture of more detail and taking photos in low light
without a flash) and often a macro lens was used. So, next year I may continue to use my phone for most moth
pictures, but I will bring a camera too.
LepSnap and Seek
For people who are taking moth pictures with their smartphones and just want a quick identification of common
species, the Seek app and the LepSnap app (also called Fieldguide) fit the bill nicely. These can be downloaded from
the App Store or Google Play on your phone; see also https://www.inaturalist.org/pages/seek_app and
https://leps.fieldguide.ai/figuresfor the two apps respectively.) They are free and easy: just upload the photo and click
the button for an identification. Seek is a product of the iNaturalist group, and therefore its identification will likely
match those provided by iNaturalist suggestion list (discussed below), but LepSnap is based on different algorithms
and training datasets and thus may produce a different identification.
iNaturalist
iNaturalist
To get deeper into identifications, and to store information for the longer term and become part of a community of
observers, iNaturalist is a better choice. Thus, the best way to identify a moth from a photo is to upload the photo to
the iNaturalist database using either a computer (www.iNaturalist.ca) or the iNaturalist app for iPhones and Android
phones. Part of the upload process is for the user to suggest a taxonomic classification (species, genus, etc.). A couple
of seconds after the user clicks on the box for “species name” (iNaturalist website) or “What did you see?”
(iNaturalist app), the software assists by providing a list of suggestions. Species listed may be marked “visually
similar / seen nearby” or just “visually similar.” For each suggested species, the user can click to see a single picture
of that species. The user responds to the provision of this list by selecting a classification from this list or typing in a
different one. This has two consequences: the observation becomes labelled as “needs ID”; and (for the iNaturalist
website only) the “compare” button appears, allowing the user to compare his or her photo with multiple photos of
each other species in that genus observed in the same area or across Ontario (together with a map of locations) and
thus possibly to reconsider the identification.
(i) iNaturalist’s suggestion list
In my experience, the first species on the iNaturalist suggestion list is the correct one at least 80% of the time. The
identification is especially likely to be correct where the top-listed species is described as “visually similar / seen
nearby.” If that species is described only as “visually similar,” that identification is probably incorrect. For example,
the species suggested may only occur in Europe – remember that iNaturalist is used worldwide. Of course, photos of
better quality are more likely to be identified correctly. The iNaturalist software generates these species suggestions
using computer vision (pattern recognition), which is similar to the algorithms used to identify specific people from
photos (as in tagging people on Facebook). A few rare species will never appear on the suggestion list, as iNaturalist
currently requires 100 photos, 50 of which have a community ID, to apply the computer vision algorithms.
The “seen nearby” text in the suggestion list reflects the fact that iNaturalist is using the location of the observation in
the identification process. If you are using a smartphone to take your moth pictures, the latitude and longitude (GPS
data) for the observation is stored by the phone and uploaded with the picture. Unfortunately, most cameras – even
digital SLRs – do not automatically record GPS data, so this information may have to be added manually in the
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upload process, generally by clicking on a map. Determining the appropriate location may not be too hard, as many
people make almost all of their moth observations from one location, but this manual step is still a hassle.
(ii) iNaturalist identifiers
Over time, other users (“identifiers”) can then choose to agree or disagree with the classification suggested by the
original observer, and that user is notified of this event by an email and by a listing on the user’s dashboard on
iNaturalist. If there is agreement, then -- provided that the observation has a picture, date and location and
“observation is wild” remains in the default “thumbs-up” position -- the observation moves from “needs ID” to
“research grade.” If there is disagreement and the original observer chooses to agree with the new classification, the
observation again becomes research grade. More complex situations are possible, but an identification that has twothirds of the contributors agreeing becomes the “community ID.”
Many of the people making these identifications are experts in that particular group of moths; although it would be
possible that the identifier lacks the required knowledge or has not made a careful identification, this occurs
infrequently. Thus, when an identifier suggests an alternative identification, the original observer normally chooses to
agree (if she or she has noticed that the identification has occurred). Clicking on the icon for the observer often
provides information on the identifier’s qualifications, if the identifier has provided that information. A number of my
observations have been identified by people from outside Ontario, and sometimes even outside North America.
To attract identifiers, one should make identifiers’ work as easy as possible. At the time the picture is taken, this
involves making sure the body and all parts of the wings are in focus, checking the photo against the living bug to
ensure that the colours are right, and possibly taking both head-on and side-view pictures (especially for the more
three-dimensional moths, such as loopers). I find that it is easier to accomplish these things with daytime photos; to
do this, I use a live-capture moth trap and inspect it in the morning, or capture the bug at night in a pill bottle and
store it overnight in the refrigerator so that it doesn’t fly away too quickly when exposed to the light of the morning.
After the picture is taken, I improve it before uploading by cropping it to just the bug in question, rotating the image
so that it is right-side up, or straighten the bug if it is off-kilter.
Sometimes a group of species cannot be differentiated without dissection or DNA analysis, and for some other
species photos must show views of specific body parts of the specimen to produce certainty about the identification.
In such cases, iNaturalist often has a specific classification for the particular uncertainty; users are encouraged to use
these classifications where they are available. The most commonly-used ones for Ontario moths are “Grape
Leaffolder and Leafroller Moths: Complex Desmia funeralis” and “Greater and Lesser Grapevine Looper Moths:
Complex Eulithis diversilineata.” If you are aware of an uncertainty of this type that is not presently covered by a
special classification, consider proposing a change to an iNaturalist curator who is likely to be familiar with the
species involved (https://www.inaturalist.org/people).
In still other situations, while the species is identifiable from a really high-quality photo, the photo in question does
not have enough resolution to pick out the identifying details. Hence, the community taxon is probably genus or
family, but not species. In such cases, the best practice is for the user to go to the Data Quality Assessment section for
the observation, look for the question “Based on the evidence, can the Community Taxon still be confirmed or
improved?” and check the box labelled “No, it's as good as it can be.” This moves the observation from “needs ID” to
“research grade” and causes identifiers to skip the observation and avoid wasting their time. Most identifiers prefer
that the original observer do this, but it can be done by others if necessary.
Involving an identifier works well for some types of moths. In particular, underwings (genus Catocala) are normally
identified on iNaturalist by an expert before 24 hours have elapsed (and, with butterflies, it is usually much faster than
that). However, there are some groups of moths (such as the pinions, genus Lithophane) for which almost nobody
does identifications for most species. (Currently, about one-third of my approximately 3,000 moth observations
remain as “needs ID.”) In addition, it may take months or years before an identifier arrives; many people work on this
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in the off-season, and experts may focus on groups of moths that are relevant to their current research of the time. One
can “tag” a person (invite them to comment) on a particular observation by entering the “@” sign followed by the
person’s username; that causes the observation to appear on their dashboard. I would recommend using this sparingly.
Of course, every observer can help solve this iNaturalist-wide problem for moth observations by making
identifications for species on which he or she feels competent to do so.
(iii) Maximizing the citizen-science benefit
Posting moth observations to iNaturalist serves another purpose beyond identification: citizen science. In particular,
moth observations can allow the creation of graphs showing the flight period of adults, the similar within-year period
for the larval stage, and the relative abundance across years. This data is shown in the TEA’s Ontario Moth Atlas and
is also shown by iNaturalist on the page for each species (click on “Life Stage” “History” and “Seasonality” for the
different graphs). To allow this detailed analysis, users could: (1) provide more data with the observation –
specifically, add the observation field “insect life stage” and specify what that is (e.g., “adult”), and (2) submit
repeated observations for each species at a particular location.
Suggestion (1) above can be implemented individually for each observation as it is uploaded, or by batch-editing up
to 200 observations at a time. It has been suggested that this could be done automatically by the iNaturalist software
using computer vision, but this has not occurred. Instead, one particular TEA member goes through all users’ Ontario
observations to add this (and other TEA members do this for butterflies).
Suggestion (2) above means submitting records for both common species and unusual species, since species which
are common now might not be so in the future, given climate change. One specific rule could be to submit “first of
year” or “last of year” observations, and a more ambitious goal would be to submit an observation for each species for
each date (which is my goal).
A side benefit of submitting more observations is that there are more identification surprises. Often I think I am just
taking a picture of the same species yet again, but then I discover later that it is actually a different species -sometimes by use of my own eyes, sometimes with iNaturalist making a surprising suggested identification, and
sometimes from identifiers seeing something I missed.
Non-iNaturalist research tools
Sources outside of iNaturalist may help in: (1) deciding whether to accept a classification from the suggestion list and,
if not, to determine what species name to provide; and (2) deciding whether to agree with classification suggested by
an identifier. One approach is to obtain a second opinion on the photo using the LepSnap app for smartphones. Both
iNaturalist and LepSnap use computer vision, but perhaps because they appear to be trained on different datasets (for
LepSnap, see https://scan-all-bugs.org/?page_id=25), they generate different results. In my experience, LepSnap is
not as reliable as iNaturalist, but it is very helpful where the species suggestions made by iNaturalist seem
unreasonable (e.g., iNaturalist never seems to recognize and suggest any species in genus Lithophane – pinion
moths).
The standard source is the Peterson Field Guide (Beadle and Leckie, Field Guide to Moths of Northeastern North
America, 2012). Its great advantage is that to help the user tell similar species apart, the plates show field marks and
the text supplements that. (Louis Handfield’s Le Guide des Papillons du Québec is also useful, but it lacks the field
marks.) Nevertheless, the Peterson Field Guide has its limits, and the Moth Photographers Group (MPG) and
BugGuide websites will have to be consulted for more information in two situations – species variability and rarer
species. A book which covered both of these possibilities would be too large to be a “field guide.”
Regarding species variability, the great benefit of these two websites is that they show multiple photos of the same
species. In comparison, iNaturalist generally shows a single photo on “What did I see?” page, causing problems in
identifying sexually dimorphic species (such as the relatively unmarked brown females of the Waterlily Borer Moth,
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Elophila gyralis: https://iNaturalisturalist.ca/observations/58338262). The Peterson Field Guide is better, but it still
does not cover many morphs. Two that confused me are the light morph of the Meal Moth, Pyralis farinalis:
(https://inaturalist.ca/observations/59794365), and the attractive purple morph of the Pointed Sallow, Epiglaea apiata
(https://inaturalist.ca/observations/60989891).
Regarding the rarer species, the problem is that these websites generally cover all species occurring in Ontario, while
the Peterson Field Guide illustrates less than half. The Peterson Field Guide illustrates “nearly 1,500 of the most
common or most eye-catching of the species in this area” (p. 2), but a total of 3,087 species have been recorded in
Ontario (see Beadle, King and Holder, Ontario Moths: A Checklist, 2020, which is reviewed elsewhere in this issue).
For example, only one species of the micro-moth genus Apotomis appears in the Peterson Field Guide, but the
checklist shows that 10 species are known to occur here. On the other hand, most people are unlikely to find many
species not listed in the Peterson Field Guide, as it includes the species most commonly recorded. Many species have
very few records as of yet; in particular, almost one out of every 7 species recorded in Ontario has not yet had any
observations on iNaturalist.
One problem in using these tools is that the species names may not be the same across research sources. This is to be
expected for common names: for example, “The White Speck” (Mythimna unipunctata) in the Peterson Field Guide is
the “Armyworm Moth” on iNaturalist. But a more subtle problem is that some species names which were appropriate
when the Peterson Field Guide was published in 2012 have since been sidelined by the advance of taxonomic
knowledge. For example, the Beet Webworm is Loxostege sticticalis in the Peterson Field Guide, but the current
name of Loxostege munroealis is used in MPG and BugGuide; in iNaturalist, many people are still identifying North
American observations as L. sticticalis even though L. munroealis can be chosen.
This problem of matching species across research sources is compounded because the standardized numbers for each
moth species – the older Hodges numbers and the newer P3 numbers -- are inconsistently provided: iNaturalist
provides neither; MPG provides both; Ontario Moths: A Checklist (reviewed on page 29 below) provides only P3
numbers; BugGuide provides only Hodges numbers; and the Peterson Guide uses both numbers for the superfamily
Noctuoidea and just Hodges numbers for everything else. Perhaps these various sources could provide more species
numbering in future updates. Or maybe someone can prepare and publicly post Hodges and P3 species-number
indexes for the Peterson Field Guide.
See back cover for article photos.

Attracting Moths to Light: The Latest Equipment and
Research
Alan Macnaughton
amacnaughton@uwaterloo.ca
Technological change is affecting the moth-attracting light sources available for the professional and enthusiast. The
old standard, mercury-vapour bulbs, can still be bought (retailers specified below), yet, with new LED (light-emitting
diode) light sources coming onstream, is a mercury-vapour bulb still the best purchase? I will attempt to answer this
question by combining data on products in the marketplace with the findings of relevant academic research. Other
necessary equipment is changing too: batteries, moth traps, and a light tower to replace the traditional white sheet.
The discussion following shows that now more than ever, we can take light sources to where the moths are, rather
than expecting them to come to us. Although choices can be expensive, they do not have to be. A bulb for use on the
power grid, such as in a porch light or with a sheet can be had for $25, while $1,000 will buy a state-of-the art LED
lamp and moth trap, powered portably with a lightweight lithium-polymer battery.
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Light Sources
Incandescent bulbs were the standard tool for attracting moths until the 1940s when it was found that light sources
which provide a substantial portion of their radiation in the ultraviolet (UV) range produce better results (Fry and
Waring, 2020). Currently, the light sources providing these wavelengths are mercury-vapour bulbs, blacklight
fluorescent and compact fluorescent bulbs, and LEDs that focus on the ultraviolet (UV) range (UV LEDs).
Mercury-Vapour
The traditional, and still well-regarded, light source for attracting moths is the 125-watt or 160-watt mercury-vapour
bulb (Fry and Waring, 2020). This bulb emits a bright white light containing a lot of ultraviolet. These bulbs can
screw into a normal light socket and are self-ballasted, so they do not require any equipment beyond the bulb itself.
Self-ballasted bulbs of other wattages can also be purchased: the 50-watt bulb could possibly be used with battery
power; and the 400-watt bulb, which seems likely to produce a higher moth catch but might require speciallyconstructed moth traps to fit its larger size. Even higher wattages are available but require the use of a heavy ballast.
A problem with using self-ballasted mercury-vapour bulbs is that they run especially hot and can crack or fracture if
exposed to rain. Thus, moth traps that use them must employ rain shields, and wind-driven, sidewise rain can still be a
problem.
As the effects of mercury on the environment have become more widely understood, mercury-vapour bulbs have
fallen out of favour for general use. If the Canadian federal government acts on current proposals, such bulbs are
likely to disappear (Government of Canada, 2020).
Mercury-vapour bulbs have been reported to be difficult to obtain but, as of December 2020, bulbs made by Symban
Lighting and Phillips are still listed as being in stock on the websites of three Ontario suppliers, Landlite Canada, 1
BulbsCanada2 and BulbsPro.3 The price for the 125 or 160-watt bulbs normally used for mothing is $25 or less. Care
should be exercised to buy only bulbs specified as self-ballasted and using the E26 base, as otherwise you will need a
special socket and/or a ballast to use the bulb. Clear bulbs, which lack the white coating designed to reduce UV
emission, are the most effective in attracting moths.
Blacklight Fluorescent and LED
The leading alternatives to mercury-vapour bulbs are blacklight fluorescent bulbs and LED lamps.
Consider first blacklight fluorescent bulbs, which emit a dark purple light just within the visible spectrum. These
come in two different types: BL and BLB. The BL bulb is the one generally used to attract moths, and is commonly
found in bug-zapping lights; the darker-purple light of the BLB bulb, which utilizes a filter to block most visiblespectrum light, has been found to be more attractive to some species. Blacklight fluorescent bulbs also come in two
physical formats: compact fluorescents that screw into an incandescent-type E26 socket, and the more familiar tubelike regular fluorescents, which fit a fluorescent fixture. (Of which the 18-inch (15-watt) bulbs are the most
commonly used for moth work.) One advantage of a compact fluorescent is its small size. Also, since it uses a normal
screw-in socket, it fits easily into a Robinson moth trap (discussed below).
Bulbs of both emission types and both physical formats may be obtained from lighting suppliers, bug-zapper
companies, pet stores (where they are sold for reptile habitats) and Bioquip (a US store). Prices generally run about
$15-$20 for the bulbs and about $20 for the fixtures. US suppliers Leptraps 4 and Bioquip5 also sell versions of the
fixtures that run on 12-volt DC power, allowing the use of batteries as a power source (and hence portable operation).
1

See http://www.landliteonline.com/halogen-lamps/hid-lamps/mercury-vapor-lamps/self-ballasted-hsb160-med.html
See http://www.bulbscanada.com/index.php?route=product/manufacturer&manufacturer_id=26&page=7
3 See https://www.bulbspro.com/philips-hpl-n125whge26.html
4 See http://www.leptraps.com/collectinglights.htm
5 See https://www.bioquip.com/Search/WebCatalog.asp?category=2900&prodtype=1
2

Volume 26, Number 1

13

The Leptraps.com website and Sylvania (2020) report that Sylvania BL Quantum bulbs are more effective in
attracting insects than either BL or BLB bulbs, but it is not clear if these bulbs are currently available in Canada.
The second alternative to blacklight fluorescent bulbs that is growing in popularity is lamps comprised of multiple
LEDs, coming available only in about the past five years. One significant advantage of LED lamps is that LEDs have
a remarkably high efficiency of conversion of energy to light relative to both mercury-vapour and fluorescent bulbs
(Brehm, 2017). This is a key advantage in portable use, where the energy consumption (wattage) of the light source
determines the size, weight and price of the battery needed. Another important advantage of LED lamps is that each
LED has a tightly-defined spectrum. For example, an LED manufactured to produce light at 360 nanometers (a
common wavelength of UV seen by moth eyes) produces light at that wavelength and little else. LED lamps thus can
be custom designed to produce exactly the spectral composition the designer wants. Thus, they can be designed so
that there is no “waste” emission at wavelengths that do not attract moths; again, reducing the wattage needed to
achieve the goal. Brehm (2017) shows that an LED lamp he tested (the LepiLED standard model, discussed below)
emitted more radiation in the key 300-400 nanometer range than a mercury-vapour bulb of twenty times the wattage.
Moth eyes often have receptors in both UV and visible-light ranges, so all of the current lamps on the market (except
perhaps the GemLight, which does not disclose its emissions) employ some LEDs in the visible range and others in
the UV range. In this they are like mercury-vapour bulbs and blacklight fluorescent bulbs, which emit both UV and
visible-range light.
Four LED products are currently marketed for attracting moths, and each of these should fit into a Robinson moth
trap (discussed below). All four can be expected to involve issues of delivery time (particularly with COVID
disruptions), as they are from European suppliers. The choices are:
•

•

•

•

LepiLED (Germany).6 4 models, ranging in power from 4 watts to 13 watts. Brehm (2017) describes the
properties of the 8-watt standard model in detail. Runs on 5 volts DC 7 or 12 volts DC. The price in Canadian
dollars is currently $502 to $557.
Bioform’s entoLED and similar models (Germany).8 4 models. The cheapest model (entoLEDmini) is 3.7
watts, and the price in Canadian dollars is currently about $465. The most expensive model (entoLED2) is
11 watts, and the price in Canadian dollars is currently about $931. All 4 models run on 12-volts DC.
Paul Batty (England).9 Regular lamps are from 1 watt to 10 watts, need a 9-volt to 12-volt power source, and
currently cost from $17 to $26 Canadian. High-power lamps are from 7 watts to 18 watts, run on Canadian
110-volt AC, and cost from $26 to $69 Canadian.
Gooden GemLight (England).10 Needs 8 AA batteries, which run the lamp for 10 hours and then need to be
recharged or replaced. Power consumption is undisclosed but appears to be 3 watts or less. 11 The cost is
currently $260 Canadian.

Safety Concerns and Precautions
Websites of the four LED lamps mentioned above recommend eye protection since the powerful UV rays can be
harmful. Mercury-vapour bulbs have the same problem. Particularly if long exposure close to the lamp (i.e., within 50
cm) is involved, such as with light-on-sheet work, one should consider wearing anti-UV safety glasses made of clear
polycarbonate. This potential hazard to entomologists has received little consideration to date (Brehm, 2017).
Although some prescription eyeglasses will filter out ultraviolet rays (check with your optometrist), the wrap-around
protection of safety glasses would provide better protection. An eyeglasses-free friend whose eyes are particularly

6

See https://www.gunnarbrehm.de/en/lepi-led
Batteries with QC 3.0 ampere are recommended, and 2.5 ampere is the minimum. Only some batteries have this.
8 See https://www.bioform.de/shop.php?action=tree&wg=1&pid=692&treeid=5273. The website is in both English and German,
with the English below the German.
9 See http://www.pwbelg.clara.net/mercury/
10 See https://www.wwb.co.uk/moonlander-moth-trap
11 Since 8 AA batteries supply 32 watt-hours of power, the 10-hour estimate of running time implies a wattage of at most 3.2.
7
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sensitive to UV light reports that safety glasses protect him from the eye symptoms he would otherwise experience
the next day after light-on-sheet work.
Further research on these health issues would be useful: a model of the detail which one would like to see is Sliney,
Gilbert and Long (2016). This paper examines the use of blacklight fluorescent bulbs in commercial situations for
bug-zapping and concludes that these bulbs pose no safety concerns for people working nearby, even without any
special eye or skin protection. The question which one would like to know more about is what degree of health
concern is appropriate for the much-more-powerful UV rays emitted by LED lamps, and what action should be taken
to mitigate any possible effects.
Mercury-vapour and fluorescent bulbs that are no longer needed should not be thrown away with regular garbage as
they are considered hazardous waste. They should be taken to your local site for such waste or dropped off at
locations listed through Canada’s “Take Back the Light” program.12
Research Findings
Mercury-Vapour vs. LED
Numerous studies have established that mercury-vapour bulbs attract greater total numbers of moths, as well as
greater number of moth species, than blacklight fluorescent bulbs. In one such study, Jonason et al. (2014) record
over 40% more species a night using a 250-watt mercury-vapour bulb as opposed to a 40-watt blacklight fluorescent
bulb.13
It is, however, less clear whether mercury-vapour bulbs have an advantage over LED lamps. Craik (2020) compares
a 125-watt mercury-vapour bulb to a 12-watt LED dome of LEDs of unreported wavelengths produced by Paul Batty.
He finds that the mercury-vapour bulb attracted, as a per-night average, 3.1 times as many individual moths and 62%
more moth species per night. On the other hand, Infusino et al. (2017) compare a 160-watt mercury-vapour bulb to a
15-watt lamp consisting of a cluster of LEDs with all emissions peaking in the UV range. They find that the mercuryvapour bulbs have an advantage of only about 20% on both moth numbers and total species. Unfortunately, no studies
have evaluated any of the commercially available LED lamps (e.g., LepiLED, entoLED) against a mercury-vapour
bulb.
Ross Dickson and I operated a moth trap for many nights at one location this past summer, and on different nights we
used as the light source either a 160-watt mercury-vapour bulb or a LepiLED 13-watt Maxi lamp. Although we did no
formal tests, our impression is that the two light sources were equally successful at attracting macro-moths but the
LepiLED was less successful in attracting micro-moths.
Portability and Batteries
The degree of attraction of moths to different light sources is only one factor relevant to the suitability of a light
source. The other issue is that the use of mercury-vapour bulbs is often limited to areas on the power grid. The reason
is clear: for a 9-hour night of trapping and a 125-watt mercury vapour bulb, a battery of 1,125 (9 x 125) watt-hours is
required. To meet this watt-hour rating, a high-efficiency lithium-polymer 12-volt battery would weigh 26 pounds and
cost $1,070 (the Renogy 100 aH battery, see amazon.ca).14 On the other hand, running the highest-wattage (13-watt)
LepiLED lamp for the same 9-hour night would involve only 117 (9 x 13) watt-hours. The far cheaper and lighter

12

See https://takebackthelight.ca/
No studies have directly compared blacklight fluorescent bulbs to LED lamps, but the advantage of mercury-vapour lamps over
LED lamps would appear to be smaller than the advantage of mercury-vapour lamps over fluorescent lamps. Thus, as LED lamps
fall in price over time, fluorescent bulbs can be expected to fall out of favour.
14 A 12-volt battery requires a capacity of 94 Ah to deliver 1,125 watt-hours of power. Cheaper alternatives are a deep-cycle leadacid battery or a fuel-based generator. However, the lead-acid battery would weigh three times as much as a lithium battery, and
the generator would have both additional weight and fire risk (since it would be left unattended).
13
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Krisdonia 50000 mAh 5-volt QC 3.0-ampere powerbank ($200 on amazon.ca and 2.55 pounds) satisfies this
requirement.15 Thus, LED lamps are far better suited to portable use than mercury-vapour bulbs.
For light-on-sheet work, the watt-hour requirements are lower because only part of the night is involved. However,
the advantage of the LepiLED in battery cost and weight remains. According to the LepiLED website, the relatively
low-capacity 26800 mAh QC 3.0 powerbank could power the 13-watt LepiLED for 6 hours, and this power source
would cost only about $40 and weigh a little more than a pound. In contrast, powering the mercury-vapour bulb
would require a battery weighing 5-10 pounds and costing in the hundreds of dollars.
Conclusion
For either moth trapping or light-on-sheet work, use of an LED lamp affords greater portability than mercury-vapour.
Portability allows for more precise habitat selection to target a particular genus or species. For example, the Aweme
Borer Moth (Papaipema aweme), known from only seven specimens collected at five sites globally, was thought to be
critically imperiled until its foodplant (restricted to peatlands) was found; 40 adults were then taken at light in the
general area of these plants (Johnson et al., 2017).
Portability also permits sampling diverse habitats. Infusino et al. (2017) found,in experiments in Italy, that “the
abundance and [species] richness of moth communities depend more on the type of habitat than on the method of
collection and light sources used for monitoring.”
Research has also given some indications of how to ensure that diverse habitats are sampled. One approach is to
sample three general types of habitats: clearing, secondary forest, and mature forest (Axmacher and Fiedler, 2004).
However, ensuring that particular types of habitats are sampled is not enough, as the area over which a particular light
source attracts moths has been shown to be quite small – 10 m to 27 m – with, in this range, Erebidae being attracted
from a long distance, Geometridae being attracted from a medium distance, and Noctuidae being attracted from a
short distance (Merckx and Slade, 2014). Other research has shown that the moth family attracted from the longest
distance is Sphingidae. Portability allows for greater refinement of sampling and will increase population awareness.
Choosing a Light Source
The individual’s choice of light source depends most on many personal factors, the most important of which is
whether a portable setup is needed. Within that, cost figures prominently.
Residential/On-grid Use
Someone who only wishes to attract moths to his or her property does not typically require portability and could
simply use a mercury-vapour bulb. A contra-indication is if power cords are regarded as unsightly or time-consuming
to set up, in which case LED lamps on battery power might be more appropriate. Additionally, neighbours might
object to bright white light shining in their bedrooms or the bright light might bring unwanted attention from
passersby. Strategically placing obstacles to block the light is one option. Alternatively, one might choose a blacklight
fluorescent bulb or consider the LepiLED Maxi Switch model LED lamp, which allows the visible-light LEDs to be
switched off and thus emits by far the least visible light of any of the light sources. However, I have not yet tested this
lamp’s ability to attract moths.
Portable Options
An individual looking for portability at a low cost should consider a blacklight fluorescent bulb. The cheapest source
for power for such a bulb would be a lead-acid 12-volt battery paired with a DC-to-AC inverter. Currently, the LED
options which are in this price category pose more risk of an unsatisfactory result than purchasing a blacklight
fluorescent bulb. First, the Gooden GemLight LED is more expensive and, according to the data of Brehm (2017),
15

However, I have found that 9 hours may not be enough in the fall or if I want to set up the trap before dark. Additional note: the
LepiLED can be run on AC power with the Krisdonia battery converting the power to the required 5-volts DC (since it allows
charging while being used).

Volume 26, Number 1

16

produces less UV output. Second, the Paul Batty LED bulbs are not fully described on the website. As these appear to
be normal commercial bulbs, perhaps similar bulbs could be obtained from a Canadian supplier. For example, Home
Depot sells a 7-watt Feit Electric Blacklight LED bulb for $9.16 Finally, do-it-yourself options are a possibility only
for those with electrical knowledge.17
Portability at a higher cost is available from the LepiLED and entoLED lamps. I chose the LepiLED, specifically the
13-watt Maxi Switch model.18 There were several reasons: (1) the LepiLED is waterproof (Brehm, 2017) and so can
be used for moth trapping on nights which threaten rain19 (which are often good mothing nights20), while the entoLED
website advises against use of their LED lamps in the rain; (2) the LepiLED’s optical properties and other
specifications are well documented in Brehm (2017), while disclosures on other LED lamps are skimpier; (3) a funnel
and vane assembly which fits the LepiLED, costing $84 Canadian, makes it easy to construct a moth trap that uses the
LepiLED (see below), (4) LepiLED’s 13-watt model is significantly cheaper than Bioform’s highest-wattage (the 11watt entoLED2) model; and, perhaps most importantly, (5) LepiLED models have been used with success by other
Ontario moth people (Chris Schmidt and Dan MacNeal, personal communication; Vandermeulen, 2019).
For me, the most difficult choice was whether to buy the Standard model LepiLED instead. Although the price is not
much cheaper ($15 less), the lower power draw (8 watts instead of 13 watts) would allow a much cheaper and lighter
battery to run the lamp for a night.21 I chose not to purchase this model because the lower wattage can be expected to
attract fewer moths (but not proportionately less). For example, Powell and Opler (2009) report that traps using 15watt blacklight fluorescent bulbs are about one-third more productive than similar traps using 8-watt bulbs.
Using Your Light Source: Research on Viewing Options
Light-on-sheet sampling
The simplest approach to using a light source to attract moths is to mount the light source on a tripod and then
position a sheet vertically a few feet away. The sheet provides a place for the moths to land, allowing photos to be
taken. Often a second sheet is put on the ground below the light.
The light-on-sheet approach is more effective than a moth trap, particularly for smaller moths. Axmacher and Fiedler
(2004) compared manual sampling (catching every moth that came to the light and counting the numbers) with
automatic sampling (using a moth trap). Automatic sampling was used from dusk to dawn while manual sampling
was used for a 3-hour period at the beginning of the night. The light source used for both sampling methods was
identical, and only geometrid moths were sampled. Manual sampling proved to be dramatically better, producing 10
times as many moths and 2.2 times as many species. Further, analysis by geometrid subfamilies showed that smallerbodied moths were disproportionately less-collected in the traps versus the sheets – perhaps because smaller moths
were less likely to drop down into the funnel on flying into the light source or the vanes surrounding it.
Brehm and Axmacher (2006) also found that manual sampling produced many more geometrid moths and many more
geometrid species, although the effect was less extreme. Their evidence also supported the “small moths escape”
hypothesis, particularly for moths with wing length of less than 1 cm.

16

https://www.homedepot.com/b/Lighting-Light-Bulbs-LED-Light-Bulbs/Black-Light/N-5yc1vZbm79Z1z0vxhr
See Mobbs (2015) and White et al. (2016). Also, Brehm (2017) discusses the construction of the LepiLED in enough detail that
a version of it could possibly be constructed by a do-it-yourselfer.
18 The Maxi model is identical, except it lacks the ability to switch off visible light. The $30 premium for the Maxi Switch seemed
like a reasonable price for this additional capability.
19 If the LepiLED is being run off a battery, the battery must also be protected from the rain. This is most important for a moth trap,
as it is being left unattended. I cover it with an upside-down miniature-size blue recycling box purchased from Staples. Weighing
down this box, and possibly the trap itself, may be needed if the wind could become high during the night.
20 Jonason et al. (2014) found that catch decreased with humidity, contradicting previous research, but they note that in their study
area high humidity was associated with fog, which may reduce trap catch.
21 A 26800 mAh QC 3.0 powerbank (discussed above) would run the Standard model for 10 hours, according to the LepiLED
website. Vandermeulen (2019) uses this type of battery, but he reports getting 12-15 hours of use.
17
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Powell and Opler (2009) report that their experience is that manual sampling yields more species (often twice as
many) of microlepidoptera and geometrids, whereas automatic sampling captures many more species and individuals
of larger moths. They also found that automatic sampling is better for species that fly later at night and in the early
morning. Powell and Opler also observe that the ability to use multiple sites at the same time is another advantage of
automatic sampling.
Studies of manual sampling also help people using the light-on-sheet method to decide when to go out and when it is
time to call it a night. Scalcerio et al. (2009) find that moth numbers arriving at a white vertical screen were highest in
numbers in the first hour after sunset and decreased each of the 3 hours thereafter by 17%, 32% and 36% respectively
compared to the first-hour sample. The number of species was also highest in the first hour after sunset, but the
declines in the three thereafter with respect to the first-hour sample were not as steep: 6%, 10% and 13% respectively.
However, the species flying in the first hour tended to be those shared among different sites, while the species flying
later tended to those unique to the particular site. In short, fewer moths come after the first hour, but the less common
and site-specific ones tend to come later at night.
In the first two studies of manual sampling cited above, the sheet is replaced with a “light tower” or “gauze tower”– a
cylinder of reflective gauze or netting, with the light at the center. A pole hammered into the ground supports both the
light source and the gauze cylinder. The benefit of the light tower over the sheet is that it allows moths to approach
and land on the cylinder from 360 degrees around the light source. Although this reasoning seems quite plausible, it
seems that no one has actually tested whether this increases the catch. It is certainly convenient for picture-taking
where there are several observers around the light, as it allows people to move without stepping over each other. The
light source for a light tower should probably be fluorescent or LED; the high operating temperature of a mercuryvapour bulb might pose a risk of the gauze or netting catching fire. Fritz Weber of Stuttgart, Germany sells a light
tower (“leuchtturm”) and pole for about $250 Canadian plus shipping, and the two components can also be ordered
separately.22 It is collapsible, light and easy to erect.
A more expensive option for 360-degree attraction of moths, which I have not tried, is a moth collecting tent (or
night-collecting tent). This is essentially a structure supporting four nylon-plastic sheets radiating perpendicularly
from the light. NHBS, in the UK, offers models for $300-$500 Canadian plus shipping.23
Moulds et al. (2020), in discussing the choice of location of a light that is best in attracting sphinx moths, report better
success by choosing a spot with a good vantage point, such as a forest clearing or track edge, and a hilltop rather than
the bottom of the hill. Also, a sheltered location is important in windy conditions.
Moth Traps
Light-based moth traps (as opposed to light-on-sheet work) allow one to get to sleep at a reasonable time, and
photography during the day is easier and may require less equipment.
Most people use traps of the live-capture type (rather than using a killing agent), where the moths rest in a tub filled
with egg cartons until the morning. For such traps, a variety of designs are possible (Fry and Waring, 2020). The
Robinson design has proven to be the most effective. See the websites of Watkins & Doncaster or Anglian
Lepidopterist Supplies for images.24

22

See http://www.fritz-weber-entomologiebedarf.de/4218.html
See https://www.nhbs.com/triangular-moth-collecting-tent-tent-only and https://www.nhbs.com/moth-collecting-tent-tent-only
24 See https://www.watdon.co.uk/acatalog/E749-robinson-moth-trap.html and https://www.angleps.com/mothtraps.php
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A Robinson trap can be ordered from England (no North American sources exist 25), but the cost is high ($500-$700
Canadian plus shipping) relative to the benefit obtained, as it is not very difficult to construct a Robinson-type trap
yourself.26 Instructions are available from Burrell (2020) in Ontario and from two English sources. 27
This trap design is normally considered to be for use with a mercury-vapour bulb, but a compact-fluorescent bulb will
fit into the same socket. Using a LepiLED in such a trap requires only minor modifications; for example, a threaded
segment of metal pipe can be screwed into the socket, and the top of the pipe segment can then hold the LepiLED in
place.
An even simpler approach, which is now my preferred choice, is to order the LepiLED moth “trap” and use its funnel
and vane assembly as the key components in my own trap.28 Given this assembly, all that remains to complete the
trap is to buy a tub to hold the egg cartons (on which the moths rest) and to construct a lid for the tub. A lightweight
tub is available from Walmart for $8,29 and plastic-type material costing $10-$30 can be cut to fit over the tub, with a
circular hole cut in the centre of the lid to sit the funnel on top of (with most of the funnel being below the lid). Halfinch pipe insulation (about $20 for the amount needed) can be used where the lid meets the funnel to make a tight fit.
The lid material and the pipe insulation are available from hardware stores.
Most trap designs include clear-plastic vanes (baffles) around the light source; incoming moths hit the vanes and drop
down the funnel into the trap. However, smaller moths and geometrids often settle on the vanes and do not enter the
trap, and the overall effectiveness of vanes has not been assessed (Powell and Opler, 2009).
One aspect to consider in choosing a tub is its height. The Robinson trap sold by Watkins & Doncaster is about 36 cm
high. Craik (2020) found that putting this trap directly on the ground, as opposed to putting it on a table about 90 cm
above the ground, pulled in 23% more individual moths and 15% more species. The reason is unclear: perhaps moths
fly quite close to the ground, or perhaps the trap creates a “light shadow” which moths can fly into and then escape. In
any event, the implication is that the tub should be kept as low as possible. Walmart’s tub is about 43 cm high;
perhaps another tub which is lower to the ground would be better.
In tropical areas, moth traps are sometimes lifted into the forest canopy by means of ropes. Brehm and Axmacher
(2006), in a study in the Costa Rican rain forest, found that in the canopy vs. the understory, the numbers of Arctiidae
moths were 65% higher and the numbers of Arctiidae moth species were 85% higher. However, the authors suggested
that such stratification might be much smaller in temperate regions. It would be interesting to test this hypothesis in
Ontario.
Conclusion
There are many ways to look for moths at light, and every moth person I know has a different system. There is much
fascinating research available. Readers who want to study these options further can explore the links provided in the
footnotes and in the reference list below.
It is often best to start small and purchase more expensive equipment later as needed. A friend of mine using an
"entry-level" setup has found more than 300 moth species at her rural property near Kingston in the last couple of
years. She uses a home-made moth trap, constructed with materials purchased locally, and a $10 incandescent bulb
purchased from a hardware store.

25

Bioquip traps are for fluorescent tubes and Leptraps sells only traps which kill the captured insects.
Another alternative is to purchase a Robinson trap without the electrics, which can be ordered from Watkins & Doncaster. The
current price is $335 Canadian plus shipping.
27 See http://www.tcdigitalphotography.co.uk/diy_moth_trap.html and http://extreme-macro.co.uk/moth-trap/
28 The item to order on the website is “trap designed for LepiLED, polypropylene, with net.” The shipped materials include a bag
of netting which attaches to the top of the funnel, completing a trap which I consider to primitive to use. On the other hand, the trap
would be convenient for air travel as the funnel and vane assembly lies flat when disassembled.
29 Search the Walmart.ca website for “Homz 17 Gallon Rope-Handled Tub, Black.”
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Above: Two light-on-sheet photos by David Beadle: same night same location (July 2020, Parry Sound District,
Ontario). The catch of the mercury-vapour bulb (top) is much greater than the catch of the blacklight
fluorescent bulb (bottom).
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Top: LepiLED Maxi Switch lamp mounted in their funnel and vane assembly (switched on during the
daytime), together with Krisdonia battery for power. Bottom: Light trap constructed from these parts, where
the blue recycling box protects the battery from dew and rain. Photos by Alan Macnaughton.

Volume 26, Number 1

22

Financial Report 2019-2020
Chris Rickard and Alan Macnaughton
The TEA ended its 2019-20 fiscal year on July 31. This year we had a surplus of about $2,500. Revenues and
expenses vary quite a bit from year to year in unpredictable ways, but this is still a good surplus. There were three
reasons:
• Donations were quite high again this year; for the last two fiscal years they have been our largest source of
revenue, bigger than membership dues.
• Room rental expenses were lower than usual, as Victoria University had not billed us for the January and
February 2020 meetings by the year-end.
• The Hess lecture has a target expenditure of $3,000, and the Hess family donates this amount every year to
cover these expenses. Our expenses this year were about $2,400, lower than the amount donated.
As of the end of the fiscal year, we have assets of $38,380 and no debt. We have a small publications inventory,
including 11 copies of Bumble Bees of Algonquin Park and a few copies of other publications, but we consider that to
be not of enough value to enter in the financial statements.
Some of the $38,380 of assets can only be used for restricted purposes. A total of $12,190 ($3,640 + $8,550) is
allocated for two specific funds:
• The Glenn Richardson Research Award Fund was established in 2018-19 with donations of $3,740. In this
fiscal year another $1,500 was donated to this fund. A total of $1,600 has been spent -- $800 in 2018-19 and
another $800 in this fiscal year. So, the balance going into the next fiscal year is $3,640.
• The Butterfly Conservation Fund was also established in 2018-19, with donations of $10,450. This year we
received additional donations of $1,100, and $3,000 was spent in connection with the mottled duskywing
rearing project. So, the balance going into the next fiscal year is $8,550.
As of August 2020 we have 166 members. The breakdown of the membership is: 40 families, 108 individuals, 18
students (who have free membership), and 2 institutions. Last year we had 149 members. About two-thirds of our
members live outside the Toronto area. About 65 of our members have signed up to be on the Ontario government
permit for raising Monarchs and swallowtails – contact amacnaughton@uwaterloo.ca if you want to be included.
Much of our membership increase from last year is due to people joining because of the permit.
For the 2019-20 fiscal year, we had the following revenues and expenditures:
Revenue
Donations
Memberships
Items sold
GST/HST refund
Interest income
Royalty payments re publications
Total Revenue

$7,305
$5,370
$91
$1,018
$192
0
$13,976

Total Expenditures
Surplus

$800
$653
$520
$3,000
$2,350
$2,122
$1,501
$475
$55
$20
$11,496
$2,480

Expenditures
Expenditures from Glenn Richardson Research Award Fund
Speakers’ honoraria and travel expenses
Room rental for meetings
Expenditures from Butterfly Conservation Fund
Expenses for 2019 Hess lecture
Printing of members’ publications
Mailing of members’ publications
Printing of publications for sale
Website hosting
Ontario Nature Network Dues
Bank fees
Miscellaneous expenses
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Spreading Joy in Pandemic Times
Laurie March
creative@lauriemarch.ca
Our journey started in January when our family made the decision to move our child into a homeschool environment
because her curiosity and thirst for knowledge was being stifled. Even though Kaia was 9 years old and in grade 4, I
thought it might be a good idea to review where she had gaps in what she had been taught. I perused curricula from
previous years and asked her some questions. One was, “do you remember learning about metamorphosis?” To my
surprise, she hadn’t. I love books, after all I’m a writer, but watching a Monarch emerge from a chrysalis is a natural
wonder that words can’t adequately describe and that videos don’t do justice.
I searched Google to see if I could find a Canadian company that sold chrysalids and enclosures. I love to research
and read everything I could find, then reached out to a Monarch group on social media. Lisa Laplante greeted me
with valuable information about the Monarch permit and suggested that I steer clear of buying from this unrecognized
source. She explained the importance of ensuring that diseases are not spread and talked with me about issues such as
parasitic wasps. And she recommended membership with TEA. I realized we had much more to learn.
Around this time, we went on a family adventure to the Niagara Butterfly Conservatory. I had been there prior to
having children, but only in the height of summer when it was overly crowded. Being able to have little excursions
like this on a weekday in late February when facilities aren’t packed is one of the benefits to our way of learning.
Then it happened—the entire province was shutdown. There would be no more field trips, swimming lessons and
other social activities were cancelled. Spirits were down but moths and butterflies became a silver lining—morning
chats with Lisa elevated our moods and gave my daughter and I something to look forward to.
In May pandemic restrictions lifted enough that we could arrange to receive some giant silk moth cocoons from Lisa.
Kaia was excited and our dining room became home to a multitude of moth cocoons and enclosures. Kaia would race
down the stairs every morning to see the moths and check if any had eclosed. Her 19-year old brother was interested
too and so was her daddy. It became a something our family was bonding over. We took photos and I shared them
with a secular homeschool group we belong to. People seemed to look forward to seeing the progression. The next
thing I knew we were doing porch drop-offs of enclosures and cocoons and there was a half dozen families raising
moths. We even set up a breeding enclosure on our back porch for a few nights to attract wild mates.
Late spring arrived and we found four Black Swallowtail chrysalids that had over-wintered. I attached them to a twig
and sent a photo to Lisa. Lisa messaged back to say they were upside-down. Oops. We fixed that straight away. We
found a tiny egg on some rue and brought it home. Every week Lisa would leave some rue cuttings on her porch for
us. Occasionally we would find an egg or a 1st instar caterpillar. Before long we had six caterpillars. When I shared
with the homeschool group it turned out that two families had found caterpillars on the dill in their gardens.
We started becoming even more observant and found species like the Eight-spotted Forester in our garden. We would
turn on the porch light at night to see what came to visit. Each time we found something new Kaia would look it up
online and read about it. I even created a word search of butterfly and moth vocabulary to share on a teachers’ website
and in our homeschool group. Kaia was engaged and excited about learning again. She was fascinated with the
creatures and would sit and watch them with a sense of amazement.
We moved to a sailboat in late May or early June. I am certain that we were probably the first family to be rearing
butterflies on a sailboat. Pandemic restrictions were loosening, so we bubbled with two other families on our dock.
We started rearing Monarchs later in the summer and would go on country drives to try and find milkweed. Once in
awhile the plants would have an egg or two. Before we knew it we had eight caterpillars, some so tiny that we used a
loupe to get a closer view. The children from our bubble saw the magic of caterpillars pupating and butterflies
eclosing. We found a butterfly garden inland from the marina and would walk there to release them safely as we
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didn’t feel releasing near the water was a wise given the plethora of shorebirds. Each child was given the opportunity
to release a butterfly. Even the mother and daughter who own the marina joined in. It turned out that releasing a
butterfly held special significance for the mother and it was heartwarming to see her joy.
Our sailboat was near the end of the run of docks, so we had to pass boat after boat to get to land. The other boaters
we would walk past were very curious about what Kaia was carrying in her enclosure. She often stopped and talked
with the adults about her butterflies and their importance in our ecosystem. It got to the point that people would ask
for updates when she was walking empty-handed. Her homeschool project had brought out a sense of wonder in both
the children and adults.
Who knew that when I decided that Kaia needed to see metamorphosis that it would develop into an absolute love of
entomology, becoming members of TEA, and plans to do this again in 2021? This has become more than just raising
moths and butterflies—it has brought a sense of joy to our family and friends in these pandemic times.

Above left: Monarch larva through the loupe. Above right: Monarch chrysalis about to eclose.

Left: Cecropia
Moth
Right: Black
Swallowtail
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Above and below: Luna Moth
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Ontario Butterfly Counts in Summer 2020
James Kamstra
James.Kamstra@aecom.com

This year proved to be like no other with COVID restrictions affecting so many activities including participating in
butterfly counts. Ten regularly held counts were cancelled as a result but many TEA members and others were not
dissuaded from getting out to cover their areas in search of butterflies. Twenty-five counts still went ahead, but not quite
as usual. The post count tallies and social dinners that are held at the end of many counts had to be cancelled, with
results sent to the compiler by email. Teams of participants were generally smaller, frequently single individuals,
couples that shared the same household, or participants that did their best to socially distance.
As usual, the majority of counts took place in southern Ontario, with three in northern Ontario.. Counts ranged from
Rondeau Provincial Park in the southwest to Manion Corners near Ottawa in the east, to Science North (Sudbury) in the
northeast and La Vallee near Fort Frances in the northwest. One new count was established at Mississauga.
Butterfly counts generally follow the protocols of the North American Butterfly Association (NABA) where groups
make their best effort to cover a 15 mile (24 km) diameter circle area in one day. Some counts cover a much smaller
area. The results from approximately half of the counts were submitted to NABA for inclusion in the North American
butterfly count report.
Petroglyphs recorded the highest number of species at 58, followed by Manion Corners with 57 and Long Point with 54.
Skunk’s Misery recorded the greatest number of individual butterflies (5269) followed by Petroglyphs (4742) and
Sunderland (4258). There was a cumulative total of 98 species on all counts (compared to 100 in 2019 and 102 in 2018).
Nineteen of those species were only recorded on a single count. Long Point attracted the most participants (35) followed
by Clear Creek (26) and Skunk’s Misery (25). Dates of the counts ranged from May 30 to July 26 with the majority
taking place through July.
The spring of 2020 arrived late with a cooler than normal May. June warmed up but was exceptionally dry. July
continued to be dry and hotter than normal. Most butterfly species emerged slightly later but close to their average dates.
The most noteworthy find was the 6 European Common Blues observed at Toronto Centre, the first time that it was
recorded on any North American butterfly count. The species was first documented near Montreal, Quebec in 2007 with
the first Ontario reports in 2017. It was only a matter of time before this expanding non-native species would show up
on a count. We can expect European Common Blue to appear on many other counts within a few years.
Other rare finds included a Cloudless Sulphur at Rondeau PP (second time on an Ontario count), a Fiery Skipper at Clear
Creek, a Freija Fritillary at Atikokan. Some unusually high numbers included 1146 Banded Hairstreaks at Long Point,
136 Hickory Hairstreaks at Skunk’s Misery, 150 Columbine Duskywings and 386 Broad-winged Skippers at
Petroglyphs. A remarkable 966 Tawny Emperors at Skunk’s Misery was five times higher than the previous high count
for the province!
Monarchs were in moderate numbers in contrast to the past two years. In 2020 there were an average of 72 Monarchs
per count compared to 148 in 2019 and 144 in 2018 (but only 10 per count in 2016). The other migrant butterflies
including Red Admiral, Painted Lady and Question Mark were in low numbers. American Lady was particularly scarce
with single butterflies recorded on only six counts.
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The count names, number of species, individuals, number of participants, dates and compilers are summarized on Table
1. The species and numbers of all species on all counts will be presented in the upcoming TEA publication of Ontario
Lepidoptera 2020 that is scheduled to be published in the spring of 2021.
Table 1 - Ontario Butterfly Counts Results in 2020
#
#
Count Name
Species Individuals

Participants

Hours

Region / County

Compiler

30-May

Dave Elder

Atikokan

20

182

1

5

Awenda Provincial Park

33

492

8

24

Simcoe

23-Jul

Tim Tully

Burke Settlement

44

2349

2

10

Frontenac

16-Jul

James Kamstra

Cambridge RARE Reserve

384
579

4
14

10.5

Waterloo

18-Jul

Jenna Quinn

Carden Plain

28
42

Kawartha Lakes

24-Jul

Clear Creek

49

2302

26

57

Chatham-Kent

Jacquie Kent
George
Prieksaitis

Fenelon Falls

42

708

14

22

Kawartha Lakes

22-Jul

Martin Parker

Haliburton

12-Jul

Ed Poropat

Renfrew

15-Jul

Jean Brereton
Michael Dawber

Haliburton Highlands
Hog Island

41
31

1860
370

2
7

13
14.5

Rainy River

Date

26-Jul

La Vallee-Emo

17

104

2

5

Rainy River

03-Jun

Lake Dore

37

328

4

7.5

Renfrew

02-Jul

Jean Brereton

Long Point

54

3997

35

67.5

Norfolk

04-Jul

Adam Timpf

Manion Corners

57

1854

18

41

Ottawa-Carleton

04-Jul

Mississauga

27

558

12

28

Peel

Jeff Skevington
Alexandra
Abram

Oshawa

42

2246

13

44

Durham

28-Jun

James Kamstra
Joe Stephenson

21-Jul

Otter Valley

39

2029

9

60

Elgin

27-Jun

Petroglyphs

58

4742

19

42

Peterborough

18-Jul

Gerry Ball

Presquile Provincial Park

22

388

10

6

Northumberland

04-Jul

Rice Lake

27

483

9

21.5

Northumberland

David Bree
Sarah
Kotsopoulos

Rondeau Provincial Park

41

1856

15

96

Science North, Sudbury

10

66

1

2

Skunks Misery

48

5269

25

112

Sunderland

52

4258

18

66

Toronto East
Toronto Centre
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1356
2769

7
21

26
54.5

21-Jun

Chatham-Kent

12-Jul

Laura Penner

Sudbury

23-Jul

Jacquie Bertrand
George
Prieksaitis

Middlesex

05-Jul

Durham/York

05-Jul

James Kamstra

Toronto

01-Jul

Carolyn King

Toronto

12-Jul

John Carley
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Book Review: Ontario Moths: A Checklist
Alan Macnaughton, amacnaughton@uwaterloo.ca
Until recently, the tool needed to identify the list of moth species occurring in Ontario was Gregory R. Pohl et al.’s,
Annotated Checklist of the Moths and Butterflies (Lepidoptera) of Canada and Alaska, 2018. Although available for
free online, it was difficult to use. Because it covered the whole northern part of the continent, one could not easily
pick out the Ontario species.
This newly released checklist from Hawk Owl Publishing includes all of the species recorded in Pohl’s book plus 82
additional Ontario species for which there are no Ontario specimens but conclusive photographic evidence of
presence in Ontario is available. Such species are marked by an asterisk in the main checklist. With these species
included, the main checklist includes 3,187 species verified to occur in
Ontario.
The species are presented in order of the P3 checklist (Pohl, G.R., Patterson,
B., & Pelham, J.P. 2016. Annotated Taxonomic Checklist of the Lepidoptera
of North America, North of Mexico, working paper, 766 pp.). Codes indicate
migrant species not resident in Ontario and introduced species.
The new checklist also includes 13 additional species that are unverified at
the time of writing. These are included with photos at the back of the book,
but these are not included in the main checklist. Of course, time marches on,
and so there at least ten new species recorded on iNaturalist this summer.
Dave Beadle tells that the authors are going to keep this list “live” by
compiling and sending out to those who purchased the book an annual
update outlining any changes to the list. This would include new species
added, species deleted and attending to any mistakes, including typos and
mislabeled photos.
Of the book’s 108 pages, 47 are devoted to photos of Ontario moths. A total
of 230 species are shown. Showy species are well-represented, of course,
since the photos are meant to be something fun and interesting – not an
identification guide. For that, we will have to wait for the “Moths of
Ontario: A Photographic Guide”, which the authors are preparing.
In the meantime, the Peterson Field Guide (Beadle and Leckie, Field Guide to Moths of Northeastern North America,
2012), is the standard reference for moth identification in Ontario, with photos of the “nearly 1,500 of the most
common or most eye-catching of the species in this area” (p. 2). There have been several occasions where I have
posted an observation to iNaturalist, made an identification based on the set of species found in the Field Guide, and
then found -- from identifications supplied by people more knowledgeable than me -- that my observation is actually
something I had never heard of, and which is not in the Peterson Guide. The new checklist fills that gap. People used
to butterfly field guides may not realize that with the large number of moth species, the Peterson Field Guide covers
less than half of the species.
Now, if you can identify the genus, you can then go to the checklist to see if there are other species in that genus that
you should be considering. From there, a trip to the BugGuide and Moth Photographers Group websites will provide
photos to check your observation against.
Beadle, David, Michael King and Phill Holder (2020). Ontario Moths: A Checklist (Hawk Owl Publishing,
Newcastle, ON), 108 pages. Spiral bound. Available at https://mattholderfund.com/. Price: $25 plus $5 shipping.
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See article page 8

2 Meal Moth (Pyralis farinalis) specimens, Waterloo Region, Ontario. Left: light morph, Sept. 16, 2020, photo by
Alan Macnaughton. Right: more normal specimen, July 5, 2019, photo by Ross Dickson.

2 Pointed Sallow (Epiglaea apiata)
specimens, Waterloo Region,
Ontario. Far left: light morph, Sept.
27, 2020, photo by Alan
Macnaughton. Left: more normal
specimen, Sept. 7, 2016, photo by
David Beadle.

3 Eastern Black-headed Budworm (Acleris variana) specimens, showing extreme variability. Left: Toronto, July 21,
2020. Middle: Kawartha Lakes, Ontario, August 1, 2020. Right: Kawartha Lakes, Ontario, August 2, 2020. Photos
by David Kaposi.

