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Meetings and Events
Meetings
Saturday, January 26, 2019. 1:15 pm. Room 206 Victoria College
INVASIVE INSECTS
Sandy Smith, Forestry, University of Toronto
Saturday, February 23, 2019. 1:15 pm. Room 432, Ramsay Wright Laboratories, University of Toronto, 25
Harbord Street
TERMITES IN TORONTO: THE SOCIAL BIOLOGY OF AN INVASIVE, HOME-WRECKING INSECT
Graham Thompson, Western University
Saturday, March 23, 2019. 1:00 pm (note special time). Room 432, Ramsay Wright Laboratories, University
of Toronto, 25 Harbord Street
STUDENT SYMPOSIUM
Saturday, April 13, 2019. 1:15 pm. 361A Old Finch Avenue, Toronto (Toronto Zoo Administration Building)
TEA BUG-REARING DAY

Events
2019 Monarch Conservation Webinar Series
Monthly live interactive webinars accessed by computer. Check here for upcoming events:
https://tinyurl.com/yc86ck8v
Recordings of past webinars for viewing (for most recent, scroll down to bottom): https://tinyurl.com/y9rpazog
Cambridge Butterfly Conservatory
Hug-A-Bug: Insect Petting Zoo – Feb. 16 to 18, 2019
Bug Feast: Are you brave enough to eat an insect? – March 9 to 17, 2019
Annual Butterfly Festival at Tommy Thompson Park
Saturday, August 24, 2019
20th Carleton University Butterfly Show
TBA (late Sept/early Oct 2019)

Cartoon by Dave Coverly
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Announcements and Short Notes
Study Reveals Dramatic Decline of Insect
Content in Biology Texts
A paper written by Kiran Gangwani and Jennifer
Landon from North Carolina State University, and
published in the Winter 2018 issue of American
Entomologist, details the dramatic decline in insect
biology content in text books since 1960, with a 75%
decline noted since 2000. While many institutions
now encourage learning from alternative resources,
including computer sourced material, text books
remain the most widely used resource in college
introductory biology courses.
The decline in content and studies related to insects
can also be found at the elementary school level. This
decline may also reflect a disconnect and lack of
involvement of the general public with nature over
the past 40 years. Given that insects represent the
majority of animal species, and have substantial
impact on humans and ecosystems, as well as the
acknowledged severe decline in insect diversity and
populations, and overrepresentation of insects as
agricultural pests, nuisances, and carriers of disease,
the authors state ―declines in textbook coverage of
insects may document the reduced value of
biodiversity in our culture, but could also influence
the generation learning from these books. The
decreased investment in biodiversity topics,
especially those relating to insects, may result in
drastic consequences to societies that must recognize
the influence of insects on food resources, ecosystem
function, and disease transmission‖.
Link to the paper: https://tinyurl.com/ybn24crz
Mexican Environmental Film Wins Toronto
Festival Award
The Mexican documentary ―EL TACO MAZAHUA‖
was screened on October 28, 2018, as part of the 19th
Planet in Focus Environmental Film Festival. This
short film focuses on indigenous Mazahua
communities located in the Monarch Butterfly
Biosphere Reserve, and their way of life which
includes protecting the Monarchs, their forests and
growing organic crops. Their way of life is threatened
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by the dramatic increase in avocado farming, which
consumes large quantities of water needed by the
Monarchs, forests and communities, and the
application of pesticides and herbicides.
This film was awarded the Mark Haslam Award on
the closing night of the festival. This award is
bestowed to a drama, documentary or experimental
film the gives voice to individuals, communities,
struggles or stories that are under-represented in the
media. The film represents the power to inspire
reflection and positive action towards the social and
ecological health of the planet.
Official trailer: https://tinyurl.com/ybahgx92

TEA member Don Davis with filmmakers Antonio
and Juan Pablo at the Revue Cinema in Toronto
New Beetle Book Hits the Shelves
Stephen Marshall has written a book on Beetles,
which is now available. The book is titled ―Beetles:
The Natural History and Diversity of Coleoptera‖ and
is an accessible but comprehensive overview of
beetles and includes more than 4,500 photographs.
Link to the book on Amazon:
https://tinyurl.com/ya7lwky6
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Fall 2018 Monarch Migration Reflects Summer Count Data
By Don Davis
Many of the July 1st Ontario butterfly counts recorded an increase in the number of Monarchs, and this was later
reflected in the abundant numbers observed during the fall 2018 migration. Chip Taylor, Director of Monarch Watch,
noted, ―It‘s been more than a few years since we have seen a Monarch migration as promising as the one that is taking
place at this time (early September).‖ As with recent years, the migration continued through October. Favourite
locations for observing large numbers and roosts included various peninsulas and other areas along the north shores of
Lakes Ontario and Erie, as well as large agricultural fields filled with blooming clover and alfalfa.
James Holdsworth reported on September 4th, ―Today, I sampled two alfalfa fields and adjacent cultural meadow
thick with blooming goldenrod west of Woodstock. The alfalfa fields contained an estimated 3,500 individual
Monarchs, with an additional 400 to be found in the goldenrod areas. I've never, in 40 years living here, noted such
numbers of Monarchs, especially contained in such a small area.‖
On September 8th, an estimated 12,000 Monarchs were counted in Rosetta McClain Park, Toronto. On September
12th, 453 were counted in Presqu‘ile Provincial Park, but larger numbers nectar and congregate on High Bluff Island.
On September 24th, ―dozens and dozens‖ were observed in Tommy Thompson Park in Toronto. Throughout
September, Monarchs numbering in the thousands were counted on a number of days at Point Pelee National Park,
with 10,000 reported on September 7th. Even on September 26th and 29th, counts of 5,400 and 2,500 were recorded.
Temperature heat records were broken in Ontario on October 10th, and Monarchs were reported at Bracebridge (1),
Lindsay (1) and Cornwall (3).
Late sightings included 2 on October 24th at Rosetta McClain Park, Toronto; 5 near Upper Canada Village,
Morrisburg; and 6 in Cornwall on October 19th. At Point Pelee on October 14th, 424 were counted.
En route to the Monarch Butterfly Biosphere Reserve, it was reported that hundreds of migrating Monarchs were
killed by frost in northern Mexico, and that considerable numbers were also being killed on roadways by vehicles.
The first sighting of a few Monarchs in the Monarch Reserve was on
Tuesday, November 6th, but on November 7th, they were streaming
into the Reserve. Chip further reported, "the most common arrival
dates over the last 15 years or so have been 27-31 October. So, this
sighting signals another late arrival. Not as late as in 2014 but still
later than expected. The weather delayed the migration at several
stages - first in the mid-west due to high temperatures, then in Texas
due to rains and cold weather, followed by a short break and then a
resumption of cold with some rain. Not good overall but the arriving
Monarchs should be well fed due to the abundance of nectar in
Texas. The lack of moisture is not an issue this year. "
As of late December 2018, the daytime temperatures in the Monarch
Reserve were warm and Monarchs remained exceptionally active.
While creating a spectacular sight for visitors and great opportunities
for photos and film footage, some wonder if this excess activity
might deplete some Monarchs of their fat reserves before spring
arrives. It is hoped that the clusters will consolidate in January 2019

Volume 24, Number 2

3

so that World Wildlife Fund Mexico et al. can carry out the annual census.
A number of Monarch taggers in Ontario have already received word about ―domestic‖ Monarch recoveries in
Canada, U.S.A. and northern Mexico. In one case, a tagged Monarch, #YCE 687, released by TEA member Don
Davis on September 13th, was discovered in Glen Heights, Texas – just south of Dallas – by butterfly breeder Dale
Clark. Dale had opened the large doors of one of his greenhouses, and while storing plants and equipment away for
the winter, this Monarch flew inside!
Unfortunately, this Monarch was missing part of a forewing. Another of Don‘s tagged Monarchs was photographed
north of Dallas on October 14th, having been released in Garden Hill, northwest of Port Hope, on August 25th.
Mad for Monarchs: Gatineau girl wins $10,000 prize for Butterfly Conservation
Printed in the Ottawa Citizen
A grade 7 student from Gatineau, Genevieve Leroux, is one of 25 recipients of the $10,000 Gloria Barron Prize for
Young Heroes, which is a prize that celebrates ―public-spirited young people‖ in the United States and Canada. She is
one of two Canadian residents that was honoured by the prize last year.
―I found out Monarchs were in trouble and I wanted to do something,‖ Genevieve said. ―I read about the Butterfly
Heroes program from the National Wildlife Federation and I asked permission to do it and they said, ‗Yeah, that
would be great.‘ So we took the pledge.‖
Genevieve has since learned how to germinate the seeds of milkweed, the host plant for Monarch butterflies, and how
to collect, tag and log butterflies.
Last summer, Genevieve teamed up with the Friends of Gatineau Park and the Ottawa Field Naturalists on an outing
to search for Monarch eggs. She enjoys collecting and tagging Monarchs for Monarch Watch, which affixes a small
sticker to the wings of Monarch butterflies and allows their migration to and from their wintering grounds to be
tracked.
During the tagging she also learned how to log physical characteristics of the butterflies, such as the state of the wings
and body fat. She is also able to use adhesive tape to carefully take a sample from the abdomen that is sent to the
University of Georgia. Researchers there are checking for the OE parasite (Ophyrocystis electroscirrha), which is
being noted in Monarchs. The tiny parasite causes damage to their wings and leaves the insect unable to fly.
Genevieve has already written to the Mayor of Gatineau, Maxime Pedneaud-Jobin, and Ottawa Mayor Jim Watson,
urging them to take their own pledge to help make their cities Monarch friendly.
Link to full article: https://tinyurl.com/yaq6rtq5
Changes in Plant Chemistry in Milkweed Induced By Elevated CO2 Alter Wing Morphology But Not
Toxin Sequestration in Monarch Butterflies
A study looked into the effects of increased levels of CO2 in the atmosphere on the sequestration of toxins and wing
morphology in Monarch butterflies. The researchers fed Monarch butterfly caterpillars leaves from four different
milkweed plants, each of which was grown under ambient or increased levels of CO 2. A subset of the caterpillars
were also infected with a parasite, Ophryocystis elektroscirrha, to determine how infection and environmental change
may alter the defenses of the herbivore. The level of toxin sequestration and wing morphology of adult butterflies was
measured in the study.

Volume 24, Number 2

4

It was found that Monarchs adapted to lower plant toxin concentrations under levels of elevated CO2 by increasing
their toxic sequestration. As a result, there was the same level of composition and concentration of toxics found in
their wings under the different CO2 treatments. It was also found that Monarch wing shapes were more elongated and
therefore more suitable for longer flights when caterpillars were fed plants grown in an environment with increased
levels of CO2.
The infection of parasites resulted in the development of wing shapes that were rounder and less suitable for longer
flights. Overall, it was determined that Monarchs which were fed high cardenolide milkweed developed to grow wing
shapes that were rounder and thinner, which are less effective at gliding flight.
This study goes on to state that while ingesting milkweed with high levels of toxins provides Monarchs with
protection from predators, it results in lower quality flight morphology through the development of rounder, thinner
wings. These small adjustments in morphology could have significant consequences for avoiding predators and
migration success in other animals.
Link to full article: https://tinyurl.com/yc3p36sk
―Monarch Rescue‖: A Good Idea?
By Alan Macnaughton (amacnaug@uwaterloo.ca)
Google ―Monarch rescue‖ and you will see that many people, and not necessary entomology hobbyists, are harvesting
Monarch eggs and larvae and rearing them to release as adults. But while many people see this as obviously
beneficial, Monarch scientists raise concerns with some activities carried out under this label. Much depends on what
is meant by ―Monarch rescue,‖ as described below.
Whatever rearing we do, we should be doing it well. We can follow best practices in rearing to reduce the possibility
of disease, since it may be bad for the population to release Monarchs which are unhealthy. The websites of the
Xerces Society (xerces.org) and Monarch Joint Venture (monarchjointventure.org) have a number of specific
suggestions for Monarch rearing:
 Collect immature Monarchs locally from the wild (as opposed to rearing multiple generations), heeding
collection policies on public lands; never buy or ship Monarchs.
 Raise Monarchs individually (i.e., one per container). This is something that is not usually done.
 Keep rearing containers clean between individuals by using a 20% bleach solution to avoid spreading
diseases or mold.
 Avoid using the same containers over and over again, as this can allow parasites and pathogens to
accumulate over time.
 Provide sufficient milkweed including adding fresh milkweed daily.
 Rearing containers need to be cleaned of frass and old milkweed daily to prevent mold growth.
 Keep rearing containers out of direct sunlight and provide a moist (not wet) paper towel or sponge to provide
sufficient, not excessive, moisture.
 Handle larvae as little as possible to avoid hurting them or spreading disease.
 Caterpillars that stop moving and turn brown or black should be removed immediately; they could rupture
and spread infection.
 To reduce the risk of spreading the protozoan parasite OE, do not keep adults in the same container as
immatures, and do not allow adults to emerge in a container in which larvae are feeding. The issue is that
adult Monarchs can spread dormant parasite spores to milkweed plants, which spread to caterpillars when
they eat the plants.
 Test newly-emerged adults for OE. Project Monarch Health (monarchparasites.org) suggests that even if you
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believe that your Monarchs are infected, they can be released as long as they reflect the natural disease
prevalence and are healthy enough to fly.
Release Monarchs where they were collected and at appropriate times of year for your area.
Contribute to citizen science projects regarding your rearing activity, e.g., Project Monarch Health and the
Monarch Larva Monitoring Project (mlmp.org).

Although the two websites cited above do not mention this, consider outdoor rearing: a bag constructed of netting can
be placed over the individual plant, or a whole netted enclosure can be created. The concern is that indoor-reared
Monarchs may not be in reproductive diapause, and hence will not be ready for the migration (Monarch scientist
Andy Davis, Sept. 11, 2018: akdavis6.wixsite.com/monarchscience/blog).
The Problems of Mass Rearing
The difficult question is whether it is a good idea to capture eggs and larvae in the wild, raise them indoors, and
release the adults, for more than just fun and education: the goal for many people is to increase the population. This is
―Monarch rescue.‖
One way to do this is to involve a lot of people: proselytize and involve your friends and neighbours in raising
Monarchs. But this is not easy, and so people think of the other alternative: raising Monarchs at scale. Some people
raise and release hundreds or thousands of Monarchs.
The consensus view of Monarch researchers on this practice is expressed in two documents: a joint statement from
2015 from ten Monarch researchers, ―Captive Breeding and Releasing Monarchs,‖ which is available on the website
of the Monarch Lab (monarchlab.org); and (2) ―Raising Monarchs: Why or Why Not?‖, a statement from September
2018 by Monarch Joint Venture, a partnership of organizations such as Monarch Watch, the North American
Butterfly Association (NABA), and government agencies. The first statement provides more detail and so is
discussed more here, but the other document comes to similar conclusions.
The joint statement sees nothing wrong with ―small scale‖ (which is not defined) activities, but expresses concern
with ―releasing commercially produced and continuously mass-reared [i.e., multiple generations from the same
breeding stock] individuals,‖ such as might occur at ―weddings, funerals and other celebrations‖ or through sales to
schools. The view is that such an activity is unlikely to benefit Monarchs, and could actually hurt them. The authors
acknowledge that the impact of releasing commercially-bred Monarchs into the environment has not been wellstudied, so some speculation is involved. Three potential problems are identified:
The first problem is negative effects of mass rearing conditions. Rearing tends to involve more crowding than natural
conditions. Further, there are no requirements that commercial breeders and others follow specific disease-prevention
protocols, nor are there agencies that routinely test captive stock for diseases. In their rearing for scientific research,
the authors ―house [Monarchs] singly or in low densities in hospital-like sterile conditions, and shut down our rearing
practices annually for deep cleaning,‖ but they still have trouble keeping pathogens in check, and periodically
experience disease outbreaks. In addition, some studies have found that reared Monarchs were significantly smaller
and less likely to be rediscovered in their Mexican overwintering grounds than their wild counterparts. Although this
discussion is in the context of commercial rearing, individuals raising at large scale would need to be concerned with
these issues as well.
The second problem is genetic consequences. This relates specifically to continuously rearing multiple generations,
which would be done commercially but is unlikely to be done by individuals (who capture new wild stock each year).
Studies of fruit flies and other species show that animals can genetically adapt to captive conditions in as little as one
or two generations, which can reduce their survival rate when later released in the wild. There can also be a lack of
genetic diversity if the commercial livestock is not refreshed with wild stock. Richard Frankham (Molecular Ecology,
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2007) reviews evidence that problems like this occur when individuals raised through captive-breeding programs for
species restoration are returned to the wild.
The third problem is negative effects on scientific research. This can occur if captive-reared Monarchs are released in
places and times when they are rare or not naturally present, and then they are seen in the wild and thought to
represent natural occurrences. Releasing Monarchs in Ontario in April would be an example of this. It would seem
unlikely that individuals rearing Monarchs would do this, although it could happen with late-fall releases or releases
at weddings, funerals, etc.
The Monarch Joint Venture statement of September 2018 is much shorter and less specific, but it is similar in tone. Its
key point is the following risk-benefit calculation: ―There is a lack of scientific evidence that Monarch rearing
actually results in overall population increases, and it is known to carry risks.‖ Having said that, the statement says
positive things about raising Monarchs responsibly: ―There is little risk in responsibly [i.e., using best practices, as
discussed above] raising a few Monarchs for enjoyment, education or citizen science, which can lead to stronger
human connections and better understanding of this amazing species.‖
The Xerces Society Position
The Xerces Society is an organization for the conservation of invertebrates, founded in 1971. While a representative
of the organization was a signatory of the 2015 joint statement, its position appears to have changed to a more
negative view of captive rearing (or they have chosen to express their views more stridently). In September 2018,
almost coincident with the release of the Monarch Joint Venture statement, the Xerces Society released a report by
Emma Pelton entitled ―Keep Monarchs Wild!‖ While the 2015 joint statement focussed on commercial breeding, the
Xerces report focussed on activities by individuals. Here is their introductory comment:
―In recent years, a second issue regarding rearing has emerged. In an attempt boost the population people are
turning to large-scale captive rearing of wild-collected Monarchs. Captive rearing is the practice of collecting eggs,
caterpillars, or pupae (chrysalises) from the wild, raising them in captivity, and then releasing them. In recent years
and months, we have received more and more reports of individuals and groups who are focused on collecting eggs
and caterpillars from the wild, rearing them in their homes, and then releasing them. Newcomers to rearing find
encouragement on online platforms and networks of people who are also rearing. With this support, it can
understandably start to sound like a great idea to raise more and more ‗cats‘.‖
―The practice has now become so commonplace in some circles, however, that hundreds or even thousands
of Monarchs are reared and released by a single individual each year. Many individuals with good intentions adopt
this practice under the assumption that they are helping Monarchs by lowering the butterfly‘s notoriously high
predation and parasitism rates found in the wild, where less than 10% of eggs make it to adulthood. By that logic, the
more Monarchs they rear, the more Monarchs will make it to Mexico or California come winter. On the surface, this
sounds like a good thing, but if you dig a little deeper, you‘ll see this practice does not match up with what we know
about how to actually reverse the Monarch‘s decline. There are no studies or other compelling evidence that show that
releasing captive reared Monarchs boosts the population. And if, at the heart of it, we are really trying to help
Monarchs, then we need to carefully examine the risks of captive rearing.‖
The report goes on to discuss the problems noted above, but it has little to add beyond what is in the joint statement.
The contribution is more in the rhetoric and tone. Here is the summary statement:
―Arguably, the problem may not be that we have too few Monarchs, but rather that the Monarchs that are
still wild don‘t have enough of what they need. They don‘t have enough breeding habitat (milkweed and nectar
plants); they don‘t have enough areas safe from pesticides; they don‘t have enough intact overwintering habitat; they
don‘t have enough protection from severe storms and drought due to climate change; etc.‖
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―Instead of rearing—which is risky and unproven in helping Monarchs—we should focus on more effective
ways to conserve these glorious wild animals. Our tactics should address the reasons the species is in trouble to begin
with. We can do this through taking action to protect natural habitat; to plant native milkweed and flowers; avoid
pesticides; support wildlife-friendly, local, and organic agriculture; contribute to research efforts via citizen science;
and organize ourselves to push for policy changes. These are more effective ways to expend our energies in Monarch
conservation than trying to rear the population back to health—which we do not know is possible and may spell
trouble for an already at-risk species. For more information about ways to help Monarchs, check out resources on the
websites of the Xerces Society and the Monarch Joint Venture.‖
―You should feel welcome to raise a caterpillar or two to teach your family about Monarchs or to report to a
citizen science project, but put the rest of your efforts into some other action to help Monarchs. Let‘s work together to
ensure that rearing Monarchs does not unintentionally harm this iconic species we are all trying to protect!‖
The report concludes with the following specific recommendation on numbers: ―Rear no more than ten Monarchs per
year (whether by a single individual or family). This is the same number recommended in the original petition to list
the Monarch under the Federal [U.S.] Endangered Species Act.‖ The only other source I am aware of that suggests a
specific number of Monarchs to raise is Andy Davis‘ blog post (cited above), which suggests a limit of 100.
Clearly, there is a difference in point of view on citizens‘ involvement in Monarch rearing. We need more research on
both the benefits and the risks. The evidence is sparse about the benefits, but perhaps also sparse about the risks. Also,
of the three problems noted by the 2015 joint statement, only the first problem – negative effects of mass rearing
conditions would appear to apply to single-season (not multi-year rearing) efforts. Perhaps people involved in such
work will do their best to follow the best practices noted above, and thus minimize the risk.
Other Actions
What else can we do? The key message is habitat, habit, habitat – we need more. This can be through our personal
efforts in our gardens - plant milkweed. Or we can encourage the planting of milkweed in public spaces, as Butterfly
Gardens of Saugeen Shores (led by TEA members Kerry Jarvis and Melitta Smole) have done – see
butterflygardensofss.ca. Environment Canada‘s Habitat Stewardship program, may provide funding since the
Monarch is federally listed as a Species of Special Concern. WWF-Canada also offers grants for local species
conservation efforts. A side benefit is that any effort we make in improving Monarch habitat will benefit other species
as well. Or we can act at an international level to coordinate efforts in Canada, the U.S. and Mexico, as has been done
by TEAs member Don Davis (Monarch Butterfly Fund: monarchconservation.org) and Darlene Burgess (Butterflies
& Their People: butterfliesandtheirpeople.org). We can engage in public speaking about the Monarch decline, as
Carol Pasternak and other TEA members have done. This past fall, TEA member Jeff Grant received an award from
the Grand River Conservation Authority for, in part, public education work on Monarchs (see next article). We can
also lobby to change laws, perhaps to create more park or non-agricultural habitat, or to alter or reduce pesticide use
to mitigate side-effect damage to Monarch populations.
Ontario Law
Note: Ontario law requires that an Ontario government permit is required to raise more than one Monarch butterfly
(see the ―Endangered Species‖ page on the TEA website). The TEA has a group permit for this, but you have to
register with me (amacnaug@uwaterloo.ca) in order to be covered by the permit. In 2018, 39 people covered by the
TEA permit raised and released a total of about 2,200 Monarch butterflies. The limit under the permit is 100 per
person. Sale and purchase activities are not permitted.
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Waterloo-Oxford student wins GRCA Watershed Award
Printed in the Waterloo Region Record
A grade 10 student from St. Agatha, Jeff Grant, has won the Grand River Conservation Authority Watershed Award
for his dedicated work with Monarchs. Jeff has raised hundreds of Monarch caterpillars in his greenhouse and has
been volunteering to help educate people at the Laurel Creek Nature Centre.
Jeff started up his greenhouse in 2015 when he first caught a wild female Monarch. Two generations of Monarchs
were raised in the greenhouse, which resulted in 800 adult Monarchs that were tagged and released at a neighbouring
farm, Sprucehaven. Prior to that, he raised 300 Monarchs, 50 swallowtails, and 200 Baltimore Checkerspots.
He has received help from others to help support and maintain the greenhouse, including that of John Powers, who
gives Jeff butterflies to breed; Harry Hewick of Waterdown, who gives Jeff plants for the greenhouse; Paul Gross
who provides seeds; and his neighbour David Westfall, who allows Jeff to collect seeds from his property and
together they created a two-acre butterfly garden.
Jeff‘s love for butterflies started when he was five years old and his Kindergarten teacher brought caterpillar kits into
the classroom and allowed students to take them home. Jeff volunteered to take home the only kit that contained two
caterpillars.
Jeff now volunteers at several places to educate others about Monarchs, including Laurel Creek Nature Centre, The
Butterfly Conservatory, and the Greenway Blooming Center. He teaches others about migration, how to safely handle
a butterfly and about other butterfly activities, such as bug hunts.
―I found it interesting that a butterfly with a brain the size of a pinhead could fly from the north of Canada all the way
down to Mexico in less than two weeks,‖ he said.
He is disappointed by how people are treating the milkweed plant and part of his education program is to teach others
the importance of this plant to Monarchs.
―People are ripping out their food plant and they're dying off because of it,‖ he said. ―We need to try and plant more
milkweed to increase the Monarch population, because it would be very disappointing if that species went extinct in
one year and we didn‘t have that migration.‖
Jeff hopes that his knowledge of butterflies will help raise awareness about their important role in ecosystems and the
negative impacts on the environment if they were to disappear. He plans to use the Watershed Award as a tool for him
to raise awareness about the importance of butterflies and as encouragement to continue with his work. If anyone is
interested in helping to protect Monarchs, Jeff suggests planting milkweed. If you would like more information, you
can contact Grant at jeffgrant13@gmail.com.

Cartoon by Maria Scrivan

Volume 24, Number 2

9

TEA Meeting Summaries
Submitted by Bill McIlveen

Saturday, September 22, 2018
Members Meeting
The 2018-2019 TEA season began on September 22, 2018 with the ‗members meeting‘. It began with the election of
officers. Most of the personnel on the Board retained their existing roles; however, we now have a new president.
Jessica Linton stepped into that position due to the regrettable passing of Glenn Richardson over the past summer.
After the elections were completed, we had individual presentations from ten presenters.
The first speaker was Antonia Guidotti. She provided a brief update on the appearance of a new insect in the GTA and
mentioned that it has been seen in Etobicoke and Mississauga, and other nearby sites. The insect is the European
Firebug, Pyrrhocoris apterus. It generally resembles the Boxelder or Milkweed Bugs in appearance. It likes to form
aggregations but feeds on the seeds of mallows and Linden.
The next speaker for the day was Pedro Pereyra. He discussed seeing various Odonates such as Wandering Glider and
Black Saddlebags. He also talked about trying to identify several Bumblebees in his yard.
Bill McIlveen provided a show of examples of insects that Irene McIlveen illustrated in some of her drawings and
paintings. In his presentation, Ross Dickson reported on moths in Cambridge, particularly his encounters with
Polyphemus moths, Spiny Oak Slug, and colour variations in Harris‘ Three-spot. Jeff Grant and Alan Macnaughton
talked about their experience over the past year using different types of lights for attracting moths including newer
LED types of bulbs. Interestingly, they found a few dragonfly species were coming to lights.
Hal Donly talked about his recent experiences with butterflies and moths in Buckhorn and Niagara. He also showed a
video of mating Baltimore Checkerspot butterflies in the Rouge valley. Mark Olivier talked about butterflies in
Algoma. More specifically he reported on the occurrence of the West Virginia White butterfly in that area.
Karen Yukich showed pictures of diverse insects seen in her yard. Some of these were rather small species (e.g. Grape
Vine Beetle) whose attractive appearance might generally go unnoticed due to their small size. Among those she
mentioned were Fourteen and Twenty-spotted Lady Beetles, Narcissus Bulb Fly and Lily Beetle. She also showed
pictures of the Box Tree Moth (Cydalima perspectalis). This may be the first record of this new invasive species in
North America which feeds on Box hedges and specimen plants.
Don Davis contributed a tribute to Rod Parrot regarding his contributions to TEA and raising of butterflies on his
property near Port Hope. The last speaker was Sam Bryks who showed pictures of assorted insects including ants and
wasps, bugs, caterpillars, flies, water striders and several different types of non-insect arthropods.
Saturday, October 27, 2018
Bees of the World's Driest Desert
Lawrence Packer
The first item for the day was a short announcement by Laura Timms from Credit Valley Conservation. She wanted
to give a heads-up notice to TEA members that the Authority wanted to obtain extensive data related to butterflies
within their jurisdictional area in 2019. As well as records from citizen scientists, they wanted to launch a butterfly
count that will likely be centered at Belfountain and be carried out in mid-late July.
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The main presentation for the day was by Lawrence Packer from York University. As the heading above indicates, the
topic was based on his studies of bees in the Atacama Desert in Chile. During his presentation, Lawrence brought
together vast amounts of information regarding the biology of a group bees, their unusual biology and adaptation to a
very hard habitat, their phylogeny, climate information for the area, as well as long-term geological changes.
Lawrence introduced the term ‗vicariance‘ which is the geographical separation of a population of organisms,
typically by a physical barrier such as a mountain range or river, resulting in the evolution of a pair of closely related
species. The separation of members of the bee subfamily Fideliinae into tribes about 95 million years ago fits well
with the separation of the South American continent from Africa, where these bees can be found. In a similar manner,
the bees have continued to develop into new tribes based on the advance of the Andes Mountains. When the
mountains were raised, the very dry Atacama Desert developed on the east side. The average rainfall is only about 0.6
mm/year. Despite the low rainfall, some places do experience regular fogs. The fog can be trapped in nets that can
retain 8 liters of water per m2 of netting. (Lawrence did not mention this but the use of nets to provide water to the
local human residents was initiated by a Canadian employed by the Atmospheric Environment Service). Despite the
dryness of the area, a sudden disastrous flood occurred there in 2015. This led to a sudden greening of the desert
mainly due to plants in the genus Nolana. It also caused the emergence of the bees of interest. The bees can lie
dormant as larvae for many years when the weather is unsuitable.
At different points along the mountain range, there are also differences in the summer/winter rainfall pattern and this
also affects the diversity of bee species present. The diversity of bee species and its evolution is related to the seasonal
rainfall pattern. There are packrat middens in the desert extending back 45,000 years. It is possible to date these and
to document the ancient flora of the area based on the pollen present in the middens. So, in a place that is so dry that
life appears to be nearly impossible, some fascinating research can still be carried out. This included calibrated
phylogeny of the bees that match the growth of the mountains, the development of particular weather patterns
(notably rainfall), and periodic rain events that produce flowers that the bees and the packrats rely on. It is great to see
how geologists, meteorologists, ecologists, paleontologists and biologists can all work cooperatively on different parts
to solve a problem.
Saturday December 1, 2018
ARACHNOPHOBES TO ARACHNOPHILES: Friendly Spiders in Your House, Gardens and Parks
Chris Buddle – 8th Annual Quimby F. Hess Lecture
The 8th Annual Quimby F. Hess Lecture was held in the Eaton Auditorium at the Royal Ontario Museum on
December 1, 2018 and has become the norm for the TEA. Robert Hess welcomed the audience on behalf of the Hess
family.
The guest speaker this year was Chris Buddle, a Professor of Entomology and the Dean of Students at McGill
University. Since 2002, Chris has studied the biodiversity and natural history of insects and spiders. His literal fields
of study include tree canopies, agricultural fields, and now the Canadian Arctic. He has published numerous papers
and received several awards for his research and teaching. This year, he co-authored a book on common spiders with
Dr. Eleanor Spicer Rice from North Carolina. She was also present for the TEA event.
Chris generally stayed away from technical material but instead spent the time talking about interesting stories of the
nature and biology of spiders. He complained a little about the way spiders had been portrayed in Hollywood films
and set out to show spiders in a more flattering light. He reviewed the main characteristics of spiders including things
like two main body parts, eight legs, simple metamorphosis, and no wings or antennae. World-wide, there are about
40,000 species of which about 800 occur in Ontario. Spiders evolved at least 500 million years ago and the oldest
known spider lived for 45 years.
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Chris then went on to talk about one of the things that spiders are known for, namely silk. He had a picture of a cape
that someone had fashioned from silk. He talked about other applications of silk - from wound dressings to spider
bolas to capture prey to ballooning. For ballooning, the right range of wind speed is needed but the process also
involves static electricity to get the spiders airborne. Because of the ballooning, spiders spread everywhere and are
well know to be the earliest colonists on sites such as those created by volcanic explosions. When such spiders arrive,
they are often the only animal life present and will resort to eating other spiders until other types of prey arrive.
Certain spiders prefer to feed on mosquitoes that have already had a blood meal. Some spiders can survive extended
periods in water though they may not be able to breath in it. Among the other traits, some spiders are ant mimics.
Wolf Spiders are among the more common types. The female will carry the egg sac with her and later, when they
hatch, the young are carried on their mother‘s back. Chris mentioned how abundant spiders are and indicated that, on
average, we are always within three feet of a spider. He mentioned that for thousands of years, Chinese farmers
placed straw bundles in soybean fields as shelter for spiders. Although they may not have understood why it worked,
the straw bundles with spiders, when moved from field to field, provided a very early form of pest control.
Chris did his best to dispel the myth that spiders bite humans. The so-called spider bites usually are due to some other
agent. He emphasised at least a half dozen times that we do not have Brown Recluse spiders in Canada and that
therefore they cannot bite us here. He discredited the notion that spiders would crawl into the mouths of humans
while they are asleep. The last thing he talked about briefly was the way spiders are able to survive in cold conditions.
Some are ‗freeze tolerant‘ which means they simply go about their business regardless of the temperature. Others are
‗freezing intolerant‘ which requires them to produce glycols that allows them to withstand the freezing conditions.
Overall, the presentation was interesting and entertaining. So much so that the presentation was over very quickly or
at least it seemed to be. Thank you to Chris for doing an excellent job!

Photo by Max Skwarna
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High Park Moth Study
By Taylor Leedahl
The High Park Moth Study (HPMS) is a citizen science program that documents the moth population of High Park
weekly from May to October. The study was founded in 2016 by Toronto naturalist Richard Aaron and is run by a
group of enthusiastic volunteers that includes David Beadle, the co-author of the Peterson Field Guide to Moths of
Northeastern North America. The project builds upon the information collected from the Annual High Park Moth
Night. This yearly event, co-hosted by the Toronto Entomologist‘ Association and the High Park Nature Centre
(HPNC), instigated a species list in 2004. It launched our weekly study with 259 species. Since then, the High Park
Moth Study has added 594 species, bringing the total record of unique moths in High Park to 853 (Figure 1. Graph by
study member, David Kaposi, demonstrates total number of species witnessed and species added to our list). This
article will fill in the details about the how, why and who of the study‘s progress.

Figure 1. High Park – New Moth Species by Month

The techniques used to lure the park‘s moths continue to evolve. Initially, the High Park Nature Centre provided
Aaron with seed money to purchase a basic set up of two mercury vapor bulbs, white cotton sheets and rope (HPNC
also made available a storage space attached to the centre‘s building and access to the building‘s electricity). Home
Depot (Stockyard‘s location) generously donated electrical cords to the study. From the outset, volunteers have also
provided homemade sweet bait to attract nectar-feeding moths that do not typically come to lights. Since this initial
outfit, the study has accessed new areas of the park and acquired new equipment via public funding: from the Toronto
Field Naturalists in 2017 and the Western Beaches-High Park Fund in 2018. This funding has added two large light
traps built by Mike King, UV lights and portable batteries.
Heading into the fourth year of the study in 2019, UV
flashlights will be added to our gear. The flashlights will be
used to search for caterpillars – most of them fluoresce under
UV light – in the park‘s flora. In 2018, we added the
Interrupted Dagger (Acronicta interrupta) to the population
list based on the discovery of a caterpillar. This was the first
example of a moth being added to the park‘s list based on a
caterpillar, but we hope to continue to do so in 2019 with
UV flashlights. These flashlights will be crucial tools in
accessing new species and broadening the investigation of
High Park‘s terrain. Looking at the graph in Figure 1, one
can see how prodigious this first year was for adding moths.
This simply reflects the fact that we were documenting the
Photo by Taylor Leedahl
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population throughout the spring, summer and fall for the first time – there was much to be encountered! The
following years have and will continue to require innovative methods to access the park‘s various environs and its
roosting moths.
The sessions are free and open to the public; as well, our master list of species is available to anyone upon request.
For instance, the Toronto Entomologists‘ Association has integrated over 6,000 of our observations into their Ontario
Moth Atlas, which is currently aiding provincial government researchers in making recommendations for Ontario
lepidopteron Species at Risk; and we‘ve provided data to the Natural Heritage Impact Study for Bloor Street between
Keele Street and the Humber River, commissioned by the City of Toronto.
Though the weekly sessions are dependent upon which moths ―decide‖ to show up at our lights, we have also had
daytime sessions to target specific moths that rely on particular native host plants growing in High Park. For example,
on July 14, 2018 a small group from the study located native lupine plants to sweep for the Lupine Leafroller moth
(Anacampsis lupinella), which is listed as ―possibly extinct‖ by The Natural Heritage Information Centre (NHIC),
Ontario Ministry of Natural Resources and Forestry (MNRF). The group counted at least 50 different specimens of
the moth during their inquiry that day. As well, a small patch of the park‘s Pearly Everlasting was playing host to the
Everlasting Tebenna (Tebenna gnaphaliella), another moth of concern that has a specific host plant. The study‘s
participants are constantly reminded of the importance of urban parks and their value in hosting intricate, delicate
ecological relations.
These weekly sessions provide an ongoing opportunity for the public to learn about moths in situ (we have a strict nocollecting/no-kill policy). Beadle‘s Peterson Field Guide to Moths of Northeastern North America is our core text,
and our experience in the field animates the information in the guide. Many edifying moments befall us:
 the time we were hauling our gear back to the HPNC at the end of our session and were stopped in our tracks
by groups of caterpillars suspended in tangles of silk on Ailanthus, and we quickly realized we were gawking
at the larval phase of one of our common and favoured moths – the aptly named Ailanthus Webworm moth
(Atteva aurea);
 the time a dog training clicker was brought to a session to test which moths had tympanums and could ―hear‖
the clicking sound – suddenly a few moths dropped from the sheet in a dramatic death feign, which is a
strategy evolved to respond to the echolocation of bats, a mighty predator of moths;
 the act of sneaking up silently and without light on the sensitive Underwing moths suckling the sweet bait
we‘ve painted on trees;
 witnessing the many ephemeral blooms of particular species within the broad human concepts of ―spring,‖
―summer‖ and ―fall‖;
 and succumbing to the reality of moths in High Park – the large, showy species are few and far between, but
much is to be appreciated in the pixilated beauty of ―micro dust‖ such as the Beautiful Dafa (Dafa
formosella), the glacial afro of the Mountain Bucculatrix (Bucculatrix montana), and golden flash of the
Cherry Shoot Borer (Argyresthia oreasella).
It is difficult to portray the kind of obsession that leads a group of people to shake tree limbs and run their feet
through the park‘s grasses to push moths at the periphery of lights onto the sheets. These experiences are the true
value of getting to know the subjects of a field guide.

Megalographa biloba, Photo by David Kaposi
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These sessions are open to the public, but over the three years a
handful of regulars have grown into a core group of volunteers.
Richard Aaron deftly managed all aspects of the group for the first
two years of the study. In 2018, Aaron stepped down as Director and
passed the title onto Taylor Leedahl. Leedahl has worked to disperse
the mountain of work Aaron managed on his own. Dave Beadle and
Ken Sproule gracefully manage the study‘s data, Jonathan Hayes,
Programs Coordinator at High Park Nature Centre, continues to be a
valuable link to the facility, and the other members are important
fixtures in the handling of weekly sessions, keeping their ears open for
new opportunities for the study and providing insight on ways to
develop our initiatives.
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Those who attend the study regularly have also become a community, which we informally refer to as the ―High Park
Mothia.‖ We host pre-season and post-season socials and organize to meet for lectures and documentary screenings
related to moths and other insects. We undertake short trips to moth in other locales in southern Ontario, and ten
members travelled together to Ohio in 2017 to Mothapalooza, a conference on moths that lures enthusiasts from all
over North America. There, among many things, we were introduced to novel techniques for photographing moths,
the wonders and importance of including caterpillars in our investigations and we encountered species that are never
on the wing in Toronto. We will travel to Mothapalooza again in 2019.
This is just a short introduction to a lively and multi-facetted study – the other insects enjoyed during the sessions and
the growing treasure of moth-related jokes and puns are topics for another issue! If you are interested in attending a
High Park Moth Study event, you can be added to our newsletter by sending a message to
highparkmothstudy@gmail.com. We‘d love to meet you and are always welcoming to anyone whose interest is
piqued by moths! Additional photos are on the back cover of this issue.
Importance of E-Butterfly Outlined in The Globe And Mail Article
Writing on October 28th in The Globe and Mail, Science Reporter Ivan Seminuik outlines how observations
submitted by citizen scientists to eButterfly have made an incredibly important contribution to our knowledge of
Canadian butterfly species and populations.
Writing in the journal Global Change Biology, Jeremy Kerr of the University of Ottawa notes that five species of
butterflies were identified by citizen scientists that were not previously recorded in Canada.
Maxim Larriveé, head of collections and research at the Montreal Insectarium, launched eButterfly in 2012 while
working in Dr. Kerr‘s lab. The article describes the important work that Ross Layberry carries out each week for
many hours, reviewing observations to ensure that reported species are identified correctly.
Read the full article here: https://tinyurl.com/y8b9esps
Abstract for scientific paper: ―Opportunistic citizen science data transform understanding of species distributions,
phenology, and diversity gradients for global change research‖ (June 19, 2018) - https://tinyurl.com/y8rsuhc7
Green Darner (Anax junius) Migration Revealed Through Stable Isotopes
By Don Davis
Many of us who tag Monarch butterflies or birdwatch along the north shores of Lakes Ontario and Erie each fall are
familiar with the gathering of large numbers of Green Darners (Anax junius), and wondered where they may be
headed. An earlier 2006 study of dragonfly migration involved gluing a transmitter onto the body of the dragonfly.
Once airborne, dragonflies were tracked from the ground using conventional radio telemetry techniques, such as
tracking vehicles and handheld devices. In addition, the research team located individuals at least twice a day using
aerial surveys conducted from a Cessna 152 or 172 airplane equipped with external receiver antennas. Results from
this study garnered a great deal of new knowledge about Green Darner movement but within a limited geographic
range. One limiting factor related to the transmitters, which lost power in about 10 days. See:
https://tinyurl.com/yaxwoxcj
In this most recent study, the authors collected 850 wing samples from museums and private collections in the United
States, Canada, Mexico and five Caribbean countries, and analyzed the stable isotopes (which reveal the natal origin
of each dragonfly). This method was used in the 1990‘s by Canadian researcher Dr. Keith Hobson to describe the
natal origins of migrating Monarchs. That method is described here: https://tinyurl.com/y9e4amqc
Researchers for this most recent study found that Green Darners may fly as far as 900 km. This complex longdistance migration appears to be governed by temperature and involves at least three generations. While not as precise
a tracking method as tagging a Monarch or banding a bird, this research provides a good foundation for further
research about this long-distance flyer. As with Monarchs, it was also suggested that climate change may alter the
biology and migration of this insect.
Link to Washington Post article: https://tinyurl.com/yc7cky67
Link to the research article: https://tinyurl.com/yd6s72re
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Spider scare sends federal government workers home — twice
Printed by CBC Ottawa
A total of 50 federal government workers were scared away from their office building in Ottawa not once, but twice,
after someone noticed what they thought was a potentially dangerous spider.
The building was a Shared Services Canada office, located at 2300 St. Laurent Blvd and in June staff were sent home
for two days due to this spider sighting. The owner of the building paid for the offices to be fumigated before
allowing employees to return to work. Fast forward to October 18 and there is another spider sighting. This time the
suspect was able to be caught so it could be examined to see if it was indeed a venomous Brown Recluse spider. This
is one of only a few spiders in North America whose bite can be harmful to humans.
―When people see a brown spider they are going to assume it is a Brown Recluse, even though most spiders are
brown and most are harmless,‖ says Catherine Scott, arachnologist.
Before the spider could be identified, staff were once again sent home for two days and the building was fumigated
and the ducts were cleaned – coming in at a whopping $18,000, paid by taxpayers. The entomologist who identified
the spider determined it was indeed not a Brown Recluse, but a Yellow Sac Spider. This species is supposed to have
necrotic venom, but there is very little evidence that suggests it‘s harmful to humans.
Arachnologist and PhD student at the University of Toronto, Catherine Scott, said the evacuations were ―a massive
overreaction. This is totally absurd and a giant waste of money. Fumigating the office with chemicals is probably
more dangerous to the people working in that office than a spider would have been, even if it had been a Brown
Recluse spider."
She notes that spotting a Brown Recluse in Ottawa is extremely unlikely. "Only a handful of individual Brown
Recluse spiders, literally less than five, have ever been recorded in Canada in the last century. Even in a building
where there are hundreds or thousands of Brown Recluses, the chances of getting bitten are low. The spiders are
reclusive. They are not interested in humans. It is only a very small proportion of bites, like less than 10% of bites,
that are really serious."
A good example of the importance of educating the public about spiders!
Link to full article: https://tinyurl.com/yc5loldr
Moth Fur Is the Ultimate Acoustic Armor
By Matthew Taub, Atlas Obscura
A study has come out that describes ‗acoustic camouflage‘, one of the mechanisms for moths to avoid echolocating
predators (e.g. bats). There are many earless moths who cannot hear bats that may be using echolocation, so by
employing minuscule or muffling fur, moths can prevent bats from honing in on their exact location.
The study consisted of playing ultrasonic frequencies and measuring the resulting echo from moths. This was
repeated at hundreds of angles on two different moth species and measuring how different parts of the body absorbed
the sound. The winner was the thorax, which absorbed up to 85% of the sound in its muffling fur. Moth fur has
evolved to be much more effective at muffling sound than butterfly fur.
The researchers also looked into the type and extent of fur on a variety of moth species and found that diurnal moths
(those that do not typically have to fend off bats) have less fur than nocturnal moths. It was also discovered that some
moths which have evolved to hear also have thick coats of muffling fur, further reinforcing its crucial value to their
survival.
There are several potential benefits to discovering more about moth fur, such as the contribution to developing sound
insulating technology. At a minimum, the fur matches the ability of existing man-made sound absorbers, which
affirms the ability of nature to create technological marvels.
Link to article: https://tinyurl.com/y7n9poob
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Photos from the 8th Annual Quimby F. Hess Lecture by Max Skwarna

Top left: Alan Macnaughton, Antonia Guidotti, Chris Buddle.
Top right: Chris Buddle, Eleanor Spicer Rice
Middle left: Antonia Guidotti, Jessica Linton, Alan Macnaughton, Carolyn King, Steve
LaForest, Chris Rickard
Middle right: Jessica Linton, Alan Macnaughton
Bottom left: Ron Beaubien, Carolyn King, Thelma Beaubien
Bottom right: Chris Buddle, Antonia Guidotti

Photos from the High Park Moth Study

Top left: Sympistis saundersiana, photo by Dave Beadle
Top right: Pyrausta bicoloralis, photo by Dave Beadle
Middle left: Bog Lygropia, photo by Ken Sproule
Middle right: Acronicta funeralis, photo by Dave Beadle
Bottom left: Hydria prunivorata (Ferguson), photo by Taylor Leedahl
Bottom right: Eudryas grata (Fabricius), photo by Taylor Leedahl
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Insect Counts, Meetings and Events
(Photo credit: Steve Woodhall, Field Guide to Butterflies of South Africa, 2005)

The format of the lists below is: Date (Rain date, if any), Location, Contact, Telephone, Email.
SCHEDULED BUTTERFLY COUNTS
• Mon. June 17, Sandbanks Prov. Park, Yvette Bree, (613) 393-2565, yvette.bree@ontario.ca
• Sat. June 22, Rice Lake Butterfly Count (south of Peterborough), Val Deziel, (705) 868-5374 (daytime),
val.deziel@natureconservancy.ca
• Sat. June 22 (23), Muskoka Bala, Al Sinclair, (705) 645-2848, sinclair@muskoka.com (meet at 9:30am at
Ragged Rapids Hydro Generating Station parking lot: latitude 45.018764, longitude -79.689492)
• Sat. June 22 (23), Pinery Provincial Park & N.Lambton (meet at Visitor Centre at 8:30am). Brenda Kulon, (519)
869-2833, kulon@cogeco.ca. Please register ahead if possible. Register at the above number so as to gain entry
to the provincial park.
• Sat. June 29, Otter Valley (Port Burwell, on Lake Erie), Joe Stephenson, (519) 874-4028,
joestephenson11@mac.comSat. June 29 (30), Belfountain (west of Caledon), Bill McIlveen, (519) 853-3948,
wmcilveen@sympatico.ca
• Sun. June 30, Oshawa, James Kamstra, (905) 985-4497, james.kamstra@aecom.com
• Mon. July 1, TEA Toronto East, Carolyn King, 905-720-2784, cking8000@gmail.com
• Wed. July 3 (contact ahead to confirm), Presqu'ile Prov., Park, David Bree, (613) 475-4324 x225,
david.bree@ontario.ca
• Wed. July 3, Algonquin Park, Hwy 60 (east side: lat-long 45.5667° & -78.4°), Colin Jones, (705) 927-0336,
colin.jones@ontario.ca
• Sat. July 6, Long Point, Adam Timpf, cell (519) 429-4147, adam.timpf@gmail.com
• Sat. July 6 (7), Manion Corners (near Ottawa), Jeff Skevington, (w) (613) 759-1647, (h) (613) 720-2862,
jhskevington@gmail.com
• Sun. July 7, Hamilton (9 am meet at the church at SW corner of Concession 8 and Kirkwall Road), Bill Lamond,
(519) 756-9546, bill-lamond@hotmail.com
• Sun. July 7, Sunderland (north of Oshawa), James Kamstra, (905) 985-4497, james.kamstra@aecom.com
• Sun. July 7, Skunk's Misery (southwest of London), meet at 8:30am at Newbury Hospital parking lot and count
round-up dinner at Prieksaitis family house at 5:00pm at 11110 Furnival Road, Rodney, Ontario, George
Prieksaitis (647) 401-2038 (cell) (905) 469-9946 (home), george.w.prieksaitis@ca.ey.com
• Sat. July 13, Toronto Centre, John Carley, (416) 930-6987, johnrcarley@gmail.com
• Sat. July 13, Haliburton Highlands, Ed Poropat, (705) 457-3018, ed.barb@sympatico.ca
• Sat. July 13 (14), Cambridge (rare Charitable Research Reserve), starting 9:00am at Lamb's Inn, 1679 Blair
Road, to be led by Jenna Quinn jenna.quinn@raresites.org. Register online or call the office at 519-650-9336
• Sun. July 14, Rondeau Prov. Park, Laura Penner, (519) 674-1772, Laura.Penner@ontario.ca
• Sat. July 20 (21), Petroglyphs Prov. Park (near Peterborough), Jerry Ball, 574 Douglas Ave. Peterborough, ON
K9J 4L1, (705) 745-3272
• Mon. July 22 (24), Fenelon Falls (north of Lindsay), Dan Bone, 705 887-4691, dan.bone13@gmail.com
• Wed. July 24 & Thurs. July 25, Science North (near Sudbury), Jacquie Bertrand, (705) 522-3701 ext. 280,
bertrand@sciencenorth.ca
• Fri. July 26, Carden Alvar (east of Orillia) Butterfly Count, Brittany Hope, (705) 209-0705,
brittany.hope@natureconservancy.ca (please register in advance, either by contacting Brittany or online at
www.conservationvolunteers.ca). Or contact Bob Bowles, (705) 325-3149, rbowles@rogers.com
• Sun. July 28, Clear Creek, meet 8:30 am at 11110 Furnival Road in Rodney, Ontario and count round-up to be
held at 5:00pm at same location, George Prieksaitis (647) 401-2038 (cell) (905) 469-9946 (home),
george.w.prieksaitis@ca.ey.com
• Tues. July 30, Pelee Island Butterfly Count, Bob Bowles, (705) 325-3149, rbowles@rogers.com

vents
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SCHEDULED DRAGONFLY COUNTS
• June - August (multiple dates), Murphys Point Provincial Park (north of Kingston, near Perth), Bev Edwards,
(613) 284-1637, bave@sympatico.ca.
• Thurs. July 4, Algonquin Odonate (meet at the Algonquin Park Visitor Centre at km 43 of Hwy. 60), Peter Mills,
peter.b.mills@hotmail.com
• Sat. July 6, Haliburton Highlands, Ed Poropat, (705) 457-3018, ed.barb@sympatico.ca
• Sat. July 6(7), Hamilton Odonate Count, 9:00am meet at the church at SW corner of Concession 8 and Kirkwall
Road, Brenda Van Ryswyk, (905) 336-1158 ext. 2282 (normal office hours), brendavanryswyk@gmail.com
• Thurs. July 11, Minesing Wetlands (west of Barrie) Dragonfly Count, Brittany Hope, (705) 209-0705,
brittany.hope@natureconservancy.ca (please register in advance, either by contacting Brittany or
www.conservationvolunteers.ca. Or contact Bob Bowles, (705) 325-3149, rbowles@rogers.com)
• Thur. July 25, Carden Alvar (east of Orillia) Dragonfly Count, Brittany Hope, (705) 209-0705,
brittany.hope@natureconservancy.ca (please register in advance, either by contacting Brittany or
www.conservationvolunteers.ca. Or contact Bob Bowles, (705) 325-3149, rbowles@rogers.com)
• Sat. July 27 (29), Lake Dore (near Pembroke) Odonate, Christian Renault, 613-717-3142, Meet at the Melissa
Bishop Park. (45°38'13.12"N, 77° 04'53.44"W), crenault@gmail.com
• Wed. July 31, Pelee Island Dragonfly Count, Bob Bowles, (705) 325-3149, rbowles@rogers.com
BIOBLITZES
• May 11-13 and September 21-23. ROM-sponsored bioblitzes in Durham Region.
• June 9-10: Insect Bioblitz at Killbear Provincial Park on eastern Georgian Bay, two hours drive north of Toronto
and 30 minutes north of the town of Parry Sound. The park is looking for experts/skill naturalists and is offering
free tent-only camping to participants on Friday and Saturday nights. If you are interested in helping to blitz the
insects of Killbear, please contact Martha Martens, martha.martens@ontario.ca., daytime: (705) 342-5492 ext.
2304.
• June 22-23. RBG/Cootes to Escarpment EcoPark System BioBlitz in the Hamilton area, with headquarters of the
bioblitz being the Royal Botanical Gardens. See https://secure.e-registernow.com/cgibin/mkpayment.cgi?state=3065
• Noon July 21 to noon July 22, Point Pelee National Park is holding the Pelee BioBlitz to celebrate and
commemorate Pelee's 100th birthday. The BioBlitz event will include things like expert guided surveys, amateur
hikes, speakers, workshops, volunteer opportunities, kids activities etc. TEA people are welcome to come as an
expert and be included in our schedule, or come instead as a regular participant or solo expert. Contact Heidi
Brown (Heidi.brown@pc.gc.ca, daytime (519) 322-5700 ext. 3333) as soon as possible to be included in the
planning.
• August 17-18: Murphys Point Provincial Park, located on Big Rideau Lake, approximately 20 minutes south of
Perth. The Park is looking for taxon experts/skilled naturalists and is offering free camping to participants, along
with food and water. If you are interested in volunteering to help as a taxon expert, lead an event or volunteer in
some other way, please contact Tobi Kiesewalter, Sr Natural Heritage Education Leader,
tobi.kiesewalter@ontario.ca.
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MEETINGS
Saturday, April 13, 2019. 1:00 pm. 361A Old Finch Avenue, Toronto (Toronto Zoo Administration Building)
TEA BUG-REARING DAY
The Toronto Entomologists' Association is holding its seventh annual meeting on rearing insects and spiders on
April 13. 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.
We invite anyone who has reared insects or arachnids for research, for display, for conservation or just out of
interest, to share their experience. Live specimens, PowerPoint presentations, displays of rearing equipment, or
mounted specimens are welcome. Please contact antoniag@rom.on.ca if you are interested in presenting.
If you don't have anything to share but would like to attend, this event is open (and free) to the public. The TEA
welcomes all guests and members, young and old alike!
NON-TEA EVENTS
Upcoming Programs For Adults – Kortright Centre For Conservation
Workshops include:
July 13, 2019: Dragonflies and Damselflies
July 20, 2019: Butterflies of Ontario
Sept. 29, 2019: Invertebrate Identification
Online workshops include Butterflies of Ontario (part of Ontario Naturalist Certificate Program).
For more information: https://tinyurl.com/y28zwjoa
Guelph Arboretum Workshops
June 23, 2019: Mysterious World of Moths (Andalyne Tofflemire)
July 10, 2019: Damselflies and Dragonflies (Chris Earley)
July 11, 2019: Identification and Biology of Butterflies (Jessica Linton)
Sept. 12, 2019: Hunters, Fishers and Trappers: The Amazing Life of Spiders (Dan Schneider)
For more information: https://tinyurl.com/yyp5kbzy
High Park Nature Centre, Toronto
July 25, 2019: Summer Adult Workshop - Caterpillars and Other Larvae
For more information: https://tinyurl.com/yy49zebo

Cartoon by Dave Coverly
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Announcements and Short Notes
First Annual Glenn Richardson Research
Award
This year the TEA started the Glenn Richardson
Research Award, in honour of our late president. The
amount is $800. It is intended to fund university
student research projects on insects or arachnids. The
first winner of this award was announced at the
Student Symposium in late March: Aleksandra
Dolezal of the University of Guelph. Her project is
“Habitat-based drivers of arthropod abundance,
richness and composition in agricultural landscapes.”
A report on her research is expected to appear in an
issue of this newsletter next year.
Bee Research Creates New Biomonitor Tool
Research carried out by Hives for Humanity and the
University of British Columbia has established that
honey can be analyzed to measure the degree of local
environmental pollution from levels of lead, zinc,
copper, and other elements, and thus creating another
way to monitor for environmental change.
Link to article: https://tinyurl.com/y2yyk8b6
Link to abstract of paper: https://tinyurl.com/y4nrnu24
2019 Monarch Conservation Webinars Series
Monarch Joint Venture and USFWS National
Conservation Training Centre are again hosting a
series of comprehensive webinars concerning
Monarch biology and conservation, creating pollinator
habitats, engaging in citizen science projects, and so
on. These webinars are viewed online, often on a
Tuesday at 2 pm eastern time. Advanced registration
is important so that interested parties receive a link to
the webinar the day before. It is also important to click
on the link and sign in to the webinar a few minutes
before it begins as you may need to download the
Cisco Webex viewing tool and sign in to watch the
webinar.
At present, webinars are scheduled, subject to change,
for May 28, June 25, July 23, August 27, September
24, October 22, November 19 and December 17. You
may register now for any of these webinars. Scroll
down to view choices and to register:
https://tinyurl.com/yc86ck8v
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Previous webinars have been archived, and can be
viewed through this link. They are listed in
alphabetical order and not by the date on which they
were held. Scroll down: https://tinyurl.com/y9rpazog
A Day to Celebrate Insects
This year, the Entomological Society of Canada
(ESC) – the association of professional entomologists
in Canada – has declared June 8 to be “National Insect
Appreciation Day.” It should be a great time to
celebrate our love of insects and to show how
important insects are in our world. The 8th is a
Saturday in 2019, so celebrate “within a couple of
antenna-lengths” of the date as needed.
An official declaration by an act of parliament would
have been nice, but that didn’t seem likely to happen
any time soon, so the ESC decided to proceed on its
own. The day is specific to Canada, although the UK
has National Insect Week every 2 years, and the US
has National Pollinator Week every year.
The ESC chose June 8 for several reasons. The 6th or
the 8th perhaps makes you think of 6 legs and 8 legs,
for insects and arachnids. The 6th of the 6th (June 6)
was out because that would conflict with WWII D-day
initiatives that many schools do then. Also, June 8 is a
great time as teachers are looking for things to do with
students at the end of the school year, and by then
insects are active just about everywhere in Canada.
The ESC has put together a whole bunch of fun
activities and projects that educators, parents, teachers
etc. can do with students of all ages which can be
accessed on the ESC’s web page (https://escsec.ca/entomology-resources/education-andoutreach/). They hope that schools and museums will
take us up on this and run some fun activities. Perhaps
local entomologists could help show children the
wonders of entomology by contacting museums or
schools to see if they need help with setting up
activities to showcase the incredible world of
entomology.
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Remembering Tony Holmes
By Mark Holmes and Alan Macnaughton
Anthony (Tony) Holmes, one of the earliest
members of the TEA and one of four co-authors of
the TEA’s pioneering 1991 book “The Ontario
Butterfly Atlas,” died in February.
Tony was born in Walsall, England in 1930 and
started collecting butterflies when he was about
eight. Tony moved with his parents to South Africa
after the war. While there he studied geology at the
University of Cape Town, receiving a Master’s
degree there in 1953. He found a butterfly at the
head of the French Hook Pass in South Africa that
he could not identify and sent it to London,
England for examination. It proved to be new to
science and was named in his honour: Thestor
holmesi van Son 1951. Holmes’s Skolly is a small
dark brown butterfly belonging to the Miletinae
subfamily of the Lycaenidae, the same group as the
Harvester in Ontario. Holmes’s Skolly is believed
to live in ants’ nests and to be similarly carnivorous
as a caterpillar, although it appears that nothing has
yet been published on its early stages. More
information about this butterfly is available on the
website of the Lepidopterists’ Society of Africa
(www.metamorphosis.org.za/).
Tony emigrated to Canada in 1954, married Audrey Martin soon after,
and had two children. Tony retired in 1996 from careers in geology,
urban planning, and home repairs. He and Audrey then moved to Port
Hope (100 km east of Toronto), where he lived for the rest of his life.
Tony attended TEA meetings regularly until his stroke in 2005 and
continued his TEA membership after.
Just after arriving in Canada, Tony went to the ROM and inquired
whether there was an insect club. There was no club then, but this
changed in the late 1960s with the founding of the TEA. Tony is one
of 28 people listed on our earliest surviving membership list (March,
1969).
Photo credit: Steve Woodhall, Field Guide to
Butterflies of South Africa, 2005.

Like most TEA members of his time, Tony was an avid butterfly
collector. Every Sunday in the flight season he would go on collecting
trips, usually to places within a couple of hours drive from Toronto so
he could return that night. He made some solo trips to northern Ontario, but he complained that the butterfly species
he most wanted were in swamps where blackflies and other biting-bug species were common. Tony contributed
butterfly specimens to the ROM and many reports to the TEA’s seasonal summaries (“Ontario Lepidoptera”). Today,
Tony has 376 records of 96 species in the TEA’s online Ontario Butterfly Atlas, covering quite a bit of Ontario.
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Perhaps Tony’s biggest contribution to the TEA is our 1991
book “The Ontario Butterfly Atlas” (see pdf on the TEA’s
website, under “Publications”), for which he is listed as the
first of four coauthors. Tony was the maps person on this
project: as the book’s introduction notes, “much of the base
work for this endeavor was compiled by him from the early
records.” Tony did the maps by hand on his dining room table
using Letraset – sheets of lettering which could be transferred
to the page. This early effort established the TEA’s interest in
Ontario butterflies’ geographical distribution.
The Atlas book showed the weakness of the technology of the
time -- hard-copy publication. The part of the maps relating to
the Ottawa area missed important information, but there was
no way to correct or update the book without going to a costly
second edition. Twenty years later, in 2011, the TEA built on
the 1991 effort by moving the butterfly atlas to a web-based
format that is continuously updated as new information
surfaces.
Tony is remembered especially by his son Mark Holmes of Toronto, his daughter Elise (Melissa) of Port Hope, and
three grandchildren. Mark is also a TEA member who frequently comes to meetings.
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By Don Davis
2018-2019 Wintering Monarch Population Increases By 144%
At a press conference held in Mexico City on January 30, 2019, officials from WWF Mexico, in collaboration with
TELCEL and CONANP, announced the results of the annual wintering Monarch census carried out in December
2018 and November 2019 in the States of Michoacán and México. Monarchs occupied 6.05 hectares (14.94 acres) of
forest compared to the 2.48 hectares (6.12 acres) reported in 2017-2018. An increase of 144%.
Researchers found eight colonies in the Monarch Butterfly Biosphere Reserve, where most trees bearing Monarchs
were counted, while six colonies with a total size of 1.07 ha were found outside of the Reserve. A new colony was
found in an ejido on the slope of the volcano Nevado de Toluca in the State of México (see article below). As well, a
colony 0.01 ha in size was measured on the slopes of the volcano Popocatepetl in Atlautla, State of México, southeast
of Mexico City. The largest colony, which occupied 2.46 ha (6.07 acres or 40% of the total), was in the El Rosario
ejido on the mountain Sierra Campanario.

This is the largest population reported since 2006. The possibility remains that there were other Monarch colonies not
discovered during the annual census. Chip Taylor of Monarch Watch noted that Monarchs were not found this year in
five sites previously included in the report.
Chip Taylor outlined the reasons for this dramatic population increase, describing conditions during the breeding
season as a “perfect storm”. Temperature conditions were the most favourable for a population increase for any year
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since 2001. In 2018, wintering Monarchs returned on time to Texas and in good numbers, and above-normal
temperatures enabled plant growth, as well as Monarch growth and development. Cooler temperatures north of Texas
delayed the migration, and resulted in a larger population growth in Texas where weather conditions were optimal for
continued plant growth and Monarch development. May temperatures were optimal for migration to the northern
breeding grounds, and June temperatures enabled and hastened the development of the second generation. Weather
conditions remained favourable for the development of subsequent Monarch generations, and we can all recall the
numerous reports that observers were seeing many more Monarchs in Ontario than had been seen in a long time.
Chip Taylor concludes that there is an optimal latitudinal and temperature distribution for eggs laid by returning
migrants, and a shorter period for the development of the first generation in Texas is a major factor in the
development of an abundant population. Chip Taylor continues to develop a stage specific model for Monarch
population development based on years of studying the responses of the Monarch population to temperature and
rainfall/drought from the time the returning Monarchs enter Texas to the end of the fall migration in December. The
model is based on timing and numbers combined with an attempt to understand the optimal physical conditions that
favor Monarch reproduction and survival. The intent is to create a model that will enable us to predict the size of the
fall migration and the overwintering population.
Locals Find Monarch Colony in Mexico After Searching for Years
Printed in The Star
AMANALCO DE BECERRA, Mexico – For several years now, park rangers and conservationists who work near the
Nevado de Toluca volcano in Mexico have heard rumours about a Monarch butterfly colony that overwinters high up
in an oyamel fir forest in the 132,000-acre (53,419-hectare) national reserve.
Locals have reported seeing Monarch butterflies in the area and scouting teams would attempt to locate their
whereabouts in the forest. Eventually, the search was narrowed to a section of communal lands that are located more
than 10,000 feet (3,048 metres) above sea level and found on the northwestern side of the reserve – but the exact
location of the colony still could not be located.
Gloria Tavera Alonso, a regional director with Mexico’s agency for protected natural areas stated “it was like an
urban legend”.
A few days before Christmas some of the communal landowners were patrolling their section of the forest when they
located the butterflies on a steep mountainside. The Monarchs hung in large clumps, clinging to the towering firs.
A local forester, Jose Luis Hernandez Vazquez, said that landowners were initially concerned to announce the find.
“We didn’t make a big deal,” he said.
Instead, Jose contacted the government stakeholders, including the agency for protected natural area, who arrived on
site to confirm the colony in mid-January.
The overall population of Monarch butterflies that are overwintering in central Mexico is up 144% over last year (see
previous article).
Chip Taylor, the director of Monarch Watch, commented that established colonies will normally contain butterflies,
but he suspected it would be a better year for the insects when other locations were spotted. “When the population
really grows, they’ll see monarchs where they don’t see them in normal years,” Taylor said.
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This newly discovered colony will not be open to the public, states government officials, “so that we can guarantee
lively, healthy exemplars that don’t have the type of distress that in some given moment they might have with the
visitors during the four-month hibernation season.” Officials want to protect this important habitat.
Although there has been success in recent efforts to reduce illegal logging in Monarch butterfly habitat, there is still
evidence of logging within the reserve. Foresters are working with local landowners to educate them about
conservation and the importance of protecting this butterflies’ habitat. There are also plans to form a community
surveillance initiative that will be paid to monitor the new colony, which will hopefully be around for many years to
come.
Link to article: https://tinyurl.com/y5j3j8fc
2019 Trinational Monarch Science Meeting
By Jessica Linton
As part of the Commission for the Environmental Cooperation’s (CEC) project Science for the Monarch Butterfly and
Pollinator Conservation, a meeting was convened January 29 to February 1, 2019 in Mexico City which included
government experts, researchers, and key stakeholders from Mexico, Canada, and the United States. The purpose of
the meeting was to share new research and scientific findings on the Monarch, establish further collaborations for data
sharing, and identify trinational research and monitoring priority needs. Canada was represented by Maxim Larrivée,
Sonya Charest, and André-Phillippe Drapeau Picard (Montreal Insectarium), Tyler Flockhart (formally of the Norris
Lab, University of Guelph), Ryan Norris (University of Guelph), Sheila Colla (York University), Jessica Linton
(Natural Resource Solutions Inc.) Greg Mitchell and Ilona Naujokaitis (Environment and Climate Change Canada),
Keith Hobson, Bianca Xiomara, Mora Álvarez, and Jeremy McNeil (Western University), Heather Kharouba and
Jeremy Kerr (University of Ottawa), Darlene Burgess and Louie Fiorino (Butterflies and Their People), and Rodrigo
Solís (University of British Columbia).
The objectives of the meeting were to:
1. Celebrate successes in trinational Monarch conservation
2. Share the state of research and monitoring on the Monarch butterfly
3. Discuss research priorities for the Monarch butterfly and its habitat
4. Promote trinational collaboration and communication
A wide variety of research topics were covered in the plenary session presentations including methods being
used/developed to quantify the Monarch overwintering colonies and breeding populations, natal origin studies, plant
association and nectaring studies, year-round population modeling, status of the eastern and western migratory
populations, threats, habitat management, and citizen science projects. Facilitated working group discussions also
occurred to identify priorities and opportunities for collaboration which focused on breeding, overwintering
populations, general pollinator conservation, and migration.
The attendees were also treated to breaks from the meeting rooms to attend the international press release about the
WWF’s overwintering counts, which indicated the colonies in Mexico were up by 144% from last year. This
represents the largest colony size since the winter of 2006/2007. Canada’s Greg Mitchell and Dr. Ryan Norris were
interviewed by the press and our contribution to research and conservation in the north received international media
attention. One of their strongest messages was that although the increase in colony size is encouraging, it has only
now reached the minimum size to be considered a viable, resilient overwintering colony size, and much more work is
to be done.
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The attendees also visited the Piedra Herrada Butterfly Sanctuary, which for many Canadian and US researchers, was
their first visit! The colonies were an impressive site this year.

Conference attendees at Piedra Herrada Sanctuary; Photo credit: Jessica Linton

It was highly encouraging to see how many brilliant researchers are working hard at a trinational level to protect and
recover the monarch. Additional photos of the conference are provided on the inside back cover.
Journey North Migrates to University of Wisconsin
TEA member Don Davis recalls the telephone call received in 1993 from Elizabeth “Donnelly” of Minnesota
concerning a new internet-based science program called Journey North. This program, which engages young students
in a study of changing seasons across North America through citizen science and “first sightings” submitted by
numerous contributors, celebrated its 25th anniversary in 2018. It has grown into one of North American’s largest
citizen science programs, tracking migrations and seasonal change. Observations and data submitted to Journey North
have been published in scientific research papers. The program has led the way in encouraging engagement with
nature and conservation, and good will between Journey North participants across North America through projects
such as the Symbolic Migration. Reports and photographs about Monarchs from Mexico were regularly received from
Angangueo-based correspondent Estela Romero. The program had remained internet-based without a specific
physical location.
This year brings change to the Journey North program. Under the watchful eye of noted Monarch researcher Dr.
Karen Oberhauser, who has also supported Journey North since its inception, the program is transitioning to a new
home at the University of Wisconsin-Madison Arboretum. Founding Director Elizabeth Howard will continue to play
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a role during this transition. Annenburg
Learner, which funded Journey North until
recently, has provided a donation to kickstart
the staffing and program establishment in
Wisconsin.
We encourage all TEA members to continue
supporting this program by submitting your
Monarch and other “first sightings” and
observations via the Journey North website.
Link to Journey North:
https://journeynorth.org/
Link to article – Journey North’s new home
in Wisconsin: https://tinyurl.com/y5d6b2xc
Photo taken near Saltillo, Mexico - October 2008 - Field trip and workshops to develop North American Monarch Conservation
Plan. L to R: Eneida Montesinos, Don Davis, Elizabeth Howard.

Study on Weed Killers and Monarch Butterflies Spurs Ecological Flap
Printed in Scientific Canadian
‘Some scientists question museum data analysis that suggests Roundup is not responsible for the insects’ decline’
Populations of Monarch butterflies have been decreasing since the 1990s, and multiple studies have connected the
decline with an increase in use of glyphosate-based herbicide Roundup. More and more crops are sprayed with the
chemical, which kills everything but the crop, including milkweed which Monarchs rely on as their host plant. As
many as 850 million milkweed plants, around 71%, have disappeared from corn and soybean fields over the past 20
years.
Despite this apparent correlation, scientists are not in consensus regarding this conclusion. There are other factors that
may play a part, such as climate change, mortalities during migration and decline in overwintering habitat in Mexico.
A study completed recently utilized museum collections to demonstrate the decline in Monarch populations which
apparently began decades before the invention of glyphosate-based herbicides. But this study is receiving criticism
from scientists who study Monarch butterflies.
One such criticism is that it is very difficult to assess populations of insects, especially what factors influence them,
particularly for migratory species. There is often no long-term data set that surveyed insect populations. An ecologist
at the University of New England in Australia, Manu Saunders, commented “to really know what’s happening with
them, we need to have been monitoring them for a long time”. Of course, that hasn’t happened, and we can’t go back
in time to do that now.”
A study in Proceedings of the National Academy of Sciences (PNAS) examined digitized museum records of
milkweed and Monarch butterflies going back to 1900 to determine population trends. Their analysis found both
milkweed and Monarchs started declining in the 1950s, which is before glyphosate was invented. The authors have
stated that blaming the decline of Monarchs on herbicide-tolerant crops was “neither parsimonious nor well supported
by data.” (Parsimony is what scientists refer to as the simplest explanation that matches the observed evidence.)
The study was noticed by scientists who study Monarchs, who then began re-evaluating the open source data. An
entomologist at Oregon State University, Tyson Wepprich, was the first to find a flaw in the study. The original
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authors determined the abundance of Monarchs by using the proportion of all museum specimens that were
Lepidoptera (butterflies and moths). But Wepprich pointed out that collection methods of Lepidoptera have changed
in the last 100 years, in a way which favours the collection of moths.
To correct for this oversight, Wepprich reassessed the data for Monarch abundance as a proportion of only butterflies,
and found no change in population from 1900 to 1980. This discovery changed the online conversation, which went
“from people reading [the PNAS paper’s] headline and assuming glyphosate is absolved of responsibility, to people
looking more critically at insect abundance claims from spotty records.”
Cornell University ecologist Anurag Agrawal, stated that the museum records “will ultimately have equal weight and
equal importance to the many other [data sets] that we're trying to piece together to understand Monarch declines.”
The original study’s lead author, College of William & Mary ecologist Jack Boyle, also stated he did not believe
Wepprich’s finding changes the study’s take-home message, noting that the reassessment did not argue the milkweed
results. “But mostly we’re just happy that people are talking about this, because we’re really excited about the
possibility of using museum records to figure out all sorts of things about the past,” Boyle says.
Scientists are encouraging the use of caution when using museum records to determine population trends over time.
“We have no indication of where people surveyed, how much they surveyed, or where they didn’t survey,” says Elise
Zipkin, an ecologist at Michigan State University, who explains the records only show the presence of a specimen in a
museum’s collection. Leslie Ries, an ecologist at Georgetown University, also agrees. “It’s really difficult to use
museum records to look at abundance trends,” she says, explaining that a lot of collections do not necessarily
represent what happened in the real world. “A lot of them come from collections where somebody did a lot of
collecting in a certain area during a certain time”.
Of course, the overall goal in determining the cause of Monarch population decline is to stop or reverse the decrease.
“We can't get anywhere unless we know what's driving” species loss, says Karen Oberhauser, University of
Wisconsin-Madison Arboretum director, who founded the Monarch Larva Monitoring Project in 1996. An ecologist
at Tufts University, Elizabeth Crone, recommends small studies are conducted that can be scaled up to provide
management recommendations. “That at least gives you answers at the scale that local land managers and higher-level
conservation decision-makers want,” she says.
It is ideal to use multiple techniques to determine species trends, states Sarah Saunders, a conservation biologist at the
National Audubon Society. “Are we coming to the same conclusions and getting similar results across different
analyses and models?” she asks. “And if that's the case, then we're being pointed in a direction that seems to make a
lot of sense in terms of what to suggest for recovery and conservation action.” Protecting biodiversity is in the best
interests of humans, Oberhauser says. “The things that are making Monarchs and other species go extinct are—in the
long run—going to hurt us,” she says. “By doing what we can to change these conditions so that other species don’t
go extinct, we’re helping ourselves.”
Link to article: https://tinyurl.com/y4l8oldm
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TEA Meeting Summaries
Saturday, January 26, 2019
The Urban Mosaic: Impacts and Opportunities for Bee Conservation and Research
Cartoon by Dave Coverly
Charlotte de Keyzer
When the scheduled speaker for this meeting was unable to attend the meeting, a very capable presenter came to talk
to the January meeting of the TEA. The presenter was Charlotte
de Keyzer, a Ph.D. student at the University of
l McIlveen
Toronto. Her very interesting talk was based on her research into bees in urban settings as well as other published
information relevant to her topic.
At the beginning of her talk, Charlotte reminded the audience about the hypothesis that states that biodiversity
increases where there is heterogeneity in the available habitat in an area. As an example, she mentioned that Utah
alone which has some very diverse habitat has about 600 bee species while there are about 700 species in all of the
eastern part of the United States. She then went on to note that the City of Toronto has its own kind of diversity when
one considers the land use (e.g. built up areas vs. ravines) and population density variation. As well, there is a trend to
having more genera of perennial plants as incomes increase. The habitat richness is reflected in residential gardens.
The habitat diversity evident in the plant species present in an area in turn influences the bee species that are present.
Charlotte mentioned the solitary mason bees which winter as adults (ready to emerge) and that it is the female that
performs all of the labour.
Several studies have compared abundance and richness of fauna and flora in principal habitat types – namely urban,
agricultural and natural areas. Richness is often highest in urban sites owing to their heterogeneity. The species to be
found in urban areas are often different from the other two habitat types. City bees utilize what is available to them. In
one study, the bee Osmia caerulescens was found to use predominantly the pollen of clover (62%) compared to 33%
of oak (normally wind-borne pollen), 3% birch and 2% other. Charlotte mentioned some bees are highly specialized
by hosts (i.e. Spring Beauty Bee = Andrena erigeniae and the Squash Bee = Peponapus pruinosa).
Land use affects bee communities due to plant phenology that is influenced by local conditions. Within a city for
example, the heat islands will accelerate the development of some host plant flowering relative to the same plant
species in cooler sites. This can affect the length of the effective foraging season upon a given bee/plant species
combination. For her research, Charlotte is using Canada Redbud as her host plant and has volunteers reporting on the
dates of early, peak, and late flowering of that species. She can then correlate those dates with the pollen provisions
stored by the bee species she is monitoring.
Overall, it is apparent that cities are centers of bee diversity owing to the habitat heterogeneity they offer. They can
actually be refuges for pollinator species. Studies such as these can provide important information as cities may be
surrogates for anticipated climate change. Here, the effects of changing temperatures, CO2 levels, heat waves and
other phenomena can be evaluated including determination of some critical temperatures for constituent species.
Saturday, February 23, 2019
Termites of Toronto: The Social Biology of An Invasive Home-Wrecking Insect
Graham Thompson
The February meeting of the TEA was held in the Ramsay Wright Laboratories at the University of Toronto. The
guest speaker was Dr. Graham Thompson from Western University. His topic was termites and he presented
information about termites in general and more particularly about the termites of Toronto and elsewhere in Ontario.
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At one time, termites were assigned to their own order Isoptera but more recently they have been reclassified as a
group within the wood roaches in the order Blattodea. World-wide, there are about 3000 species of termite. They are
split into two main groups that include the ‘lower’ termites that evolved about 140-160 million years ago and a
‘higher’ group that appeared 50 to 80 million years ago. The latter group have developed to have more-rigidly fixed
roles within a caste system. Not only did the termites evolve in the time of the dinosaurs, apparently at least one small
dinosaur, a parvicursorine theropod in the Alvarezsauridae, evolved to feed on termites and ants.
Termites are distributed around the globe, mostly in tropical areas. Over the vast periods of time, they could become
distributed in floating wood. Only about 3% of the known species are considered to be pests. They do occupy a key
role in wood decomposition. It has been estimated that they are responsible for half of the decomposition of dead
wood in tropical forests.
Individually, termites are frail but in a colonial situation, they become much more formidable. They do rely heavily
on their gut symbionts to break down the wood they ingest but it has also been shown that they also produce some of
their own cellulase enzymes. The queen has an extremely critical role in increasing the size of the colony. Other
members of the colony have altruistic roles in that they contribute to the functioning of that colony but remain sterile.
The soldier cast protect the colony against attacks by ants via their mandibles, by expelling acids or glue from their
heads or by using their heads to block passages. In some species, they have heads that will explode to cover their
enemies with a glue-like material.
In the case of the Toronto termite infestation, termites were first
discovered in 1938 on the Toronto Islands. Infestations in Ontario
have been found in 31 municipalities across the province. By
examining the genotypes, there at least four different types indicating
several different introductions. In addition to Toronto, separate
populations have been identified in Kincardine, Pelee Island, and
Leamington. In the case of the infestation in Toronto, this can be
regarded as a single but very large colony. In normal circumstances,
separate genotypes do not mingle. But in Toronto, all of the small
Soldier termite; Photo credit: Francine Martin
colonies share the same genotype and therefore they will tolerate the
presence of individuals from other colonies. The continuation of the
Toronto population, which occurs beyond the normal geographic range, is possible because the queens are able to
reproduce before they reach full maturity, a process known as neoteny.
Current studies are focused on the genetic controls that relate to caste and the
development of individuals within a caste. It is important to realize that all members
of the colony are siblings derived from a queen and therefore should share the same
genetic information regardless of the caste involved. It has been shown that certain
genes are switched on or off according to the particular caste under consideration.
At the conclusion of the presentation, the audience had the opportunity to view some
live specimens (photos included with this article).

Worker termites;
photo credit: Francine
Martin
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Saturday, March 23, 2019 T.E.A. ANNUAL STUDENT SYMPOSIUM
The Annual Student Symposium organized by the Toronto Entomologists’ Association was held in the Ramsey
Wright Building at the University of Toronto on March 23, 2019. There were six oral presentations and five posters
from students currently attending a number of universities. including Guelph, Brock, York, Western, U of T and the
ROM. The presenters included students working on Ph.D., Masters, and undergraduate projects. The talks covered a
variety of interesting insect types as well as topics such as social evolution, identification keys for two fly types,
genetics, and biological control using parasitoid wasps. Several studies related to investigations involving climatechange using temperature changes occurring on an elevation gradient as well as predictive climate models. As in
previous years, the presentations all reflected the high quality of entomology work being conducted in Ontario and
elsewhere. The abstracts of all presentations are included in this newsletter.
At the conclusion of the presentations, the winner of the first Glenn Richardson Research Award that recognized the
former president of the TEA was announced. The winner of the award for 2019 is Aleksandra Dolezal from the
University of Guelph. The grant will assist her in her studies of arthropod communities in the agricultural landscape.
TEA Student Symposium Abstracts
Talks:
Lauren Janke, Sarah Dolson, Dan Janzen, Winnia Hallwachs, Shoshanah Jacobs, M. Alex Smith,
University of Guelph
How does the lightness of a species assemblage change across elevation? Testing the thermal
melanism hypothesis with two abundant and diverse insect families
According to the thermal melanism hypothesis, ectotherms ought to be darker in colder environments to obtain more
heat, and lighter in warmer environments to avoid overheating. We predicted that insect assemblages in the cloud
forest at the top of a neotropical mountain would be darker than those at the bottom. To test this hypothesis, we used
insects from two families (Formicidae and Staphylinidae) from a decade of collections across a 1500m elevation
gradient in northwestern Costa Rica (all imaged, tissue sampled, and DNA barcoded). We found that these two insect
assemblages followed a trend that supported the thermal melanism hypothesis.
Kate G. Lindsay and Stephen A. Marshall, University of Guelph
Laphria (Diptera: Asilidae) of Ontario, with a key to the eastern Canadian species of Laphriini and
Dasylechia
The 24 described and two undescribed species of Laphria meigen (Diptera: Asilidae) currently known from eastern
Canada (defined here as Manitoba eastward) and the adjacent United States are reviewed and keyed, with an emphasis
on the Ontario fauna. Species in the related genera Dasylechia Williston and Lampria Macquart found in the same
region are also keyed. Laphria cinerea (Back) and Laphria canis disparella Banks are recorded from Ontario for the
first time. The female of Laphria sicula McAtee is included in a key for the first time.
Alex Proulx and M.H. Richards, Brock University
Social organisation of the sweat bee Lasioglossum zonulum in the Niagara region
Sweat bees (Halictidae) exhibit substantial social diversity, making them prime candidates for comparative research
on social evolution. The halictid Lasioglossum zonulum exists in a primarily solitary clade and exhibits solitary
behavior in Europe; however, recent analyses of pan trap collections in the Niagara region demonstrate L. zonulum
exhibiting a flight phenology more typical of eusocial sweat bees and rarely found in solitary species. To clarify this

Volume 24, Number 3

31

discrepancy, I plan to determine the social behavior of L. zonulum in the Niagara region by examining the flight
phenologies, size, wear, and ovarian development of preserved specimens collected from the Niagara region over the
last 15 years. Preliminary results show that L. zonulum does not exhibit the flight phenology typical of solitary sweat
bees. Comparisons of size dimorphisms and ovarian development between spring and summer females could not
effectively distinguish the behaviours of Niagara populations as either solitary with two broods or eusocial. Further
analyses of the females captured in summer is needed to evaluate whether L. zonulum is weakly eusocial or if it is
solitary with two broods. If it is solitary with two broods, L. zonulum could represent an evolutionary transition state
between solitary and eusocial behavior.
Linley Sherin, S.A. Marshall, & S.M. Paiero, University of Guelph
A review of Canadian Pachygastrinae (Diptera, Stratiomyidae) with illustrated key
The Pachygastrinae are a mostly tropical subfamily of Stratiomyidae (soldier flies). These flies are often poorly
represented in collections and little is known of their natural history. Using specimens housed in five collections, the
Canadian fauna is reviewed, and an illustrated key is provided for nine species and one genus. C. pallidipennis
(Williston), G. punctifera (Malloch), N. vitrea Hull, and P. pulchra Loew are recorded from Canada for the first time.
Numerous new provincial records are also documented.
Vicki M. Zhang; Supervisors: Locke Rowe, David Punzalan, University of Toronto
Hot models: Projecting future climate-driven distributions of two ambush bug species, Phymata
americana and Phymata pennsylvanica
Climate change can have a variable number of effects on different species, even closely-related species. In the present
study, I use Maxent, a machine-learning species distribution software, to predict the future ranges of two closelyrelated ambush bug species found in overlapping distributions, P. americana and P. pennsylvanica. Four
Representative Concentration Pathways (RCP) were used, which project four different trajectories of greenhouse gas
emissions affecting temperature and precipitation; a lower RCP indicates a better-case scenario, in which greenhouse
gas emissions is predicted to peak earlier, followed by an earlier decline in greenhouse gas emissions. An increase in
P. americana and P. pennsylvanica ranges was observed at lower RCPs, but these distributions narrow in latitude and
longitude at higher RCPs. This suggests that slightly warmer temperatures and slightly more variable precipitation
may not affect ambush bug distributions greatly. P. pennsylvanica was predicted to be less sensitive to changes
attributed to RCP projections, as their projected ranges did not undergo major latitudinal or longitudinal, relative to P.
americana. These results provide evidence for species-specific environmental requirements for P. americana and P.
pennsylvanica and highlight the effects of climate change on range shifts. The use of species distribution models
(SDM) in ecology is growing as it provides the ability to identify the effect of environmental variables on species
distributions and to forecast future environmentally-driven changes. Understanding how these abiotic factors affect
ambush bug distributions will be fundamental for future research on their taxonomy and conservation.
Jessica deHaan, Brock University
Mass-Provisioning Bees: An Exception to the Temperature Size Rule in Insects
Insects are generally unable to thermoregulate, so their body temperature and physiological processes are therefore
influenced by their environmental temperature. In insects, the relationship between temperature, developmental rate,
and body size is known as the Temperature Size Rule. Insects that develop more slowly at lower temperatures
consume more food and reach larger adult body sizes than those that develop quickly at high temperatures and
consume less food. Insects often develop in extreme thermal conditions, which may prove fatal unless compensation
through the heat shock response occurs (i.e. Heat shock proteins). The heat shock response causes the insect to incur a
metabolic cost whereby a portion of the total energy it consumes must be diverted from growth and development to
cellular maintenance. Hymenoptera adult body size is also positively correlated with the amount of food consumed

Volume 24, Number 3

32

during development. In mass provisioning bees, the mother controls the size of her offspring by varying the amount
of pollen in their provision masses, as each pollen mass contains all the nutrients each offspring requires to develop
from larva to adult. There is also a strong correlation between maternal foraging time and weather conditions. I
suggest that mass-provisioning bee offspring body size is constrained by ecological and physiological factors, and
that these factors are influenced by environmental/thermal conditions. Thermal compensation is responsible for body
size variation in bees experiencing thermal stress. Offspring body size is limited by maternal input, which is itself
influenced by environmental conditions during provisioning.
Posters:
Sarah MacKell, York University
Floral resource competition between honeybees and native bees in Toronto
Bees are the most efficient pollinators for many crops and wildflowers, and their pollination services are estimated to
increase annual global crop production by $235-577 billion USD. Alarmingly, many bee species abundances are in
steep decline globally, including in Canada. There are many proposed reasons why bee species populations are
declining including climate change, pesticides, habitat loss, lack of forage, diseases and pests, and even the increase in
non-native pollinators. Multiple studies have shown that the introduction of non-native honeybees can have negative
impacts on native bee species; some of these effects are decreased: visitation rates, diversity, thorax widths, and
fecundity of native bees. With the increase of urban beekeeping in cities that have high native bee diversity, for
example Toronto, it is important to investigate whether these introductions of non-native bees might be harming our
native bee populations. My study will investigate whether native bees are competing with honeybees for floral
resources in Toronto by performing a field study at 10 sites across the city. The objectives of this study are: 1)
measure abundance and diversity of all bee species, 2) measure body sizes of native bees as an indicator of larval
nutrition, 3) measure pollen and nectar abundances, and which bees are using these resources, 4) observe floral
resource competition between honeybees and native bees (i.e. displacement interactions), and 5) identify whether
honeybees and native bees are collecting pollen from similar plant species. This study may help inform future bee
conservation management plans in Toronto and other urban landscapes.
Yogita Jaybhay-Sanap, Royal Ontario Museum/Pune University, India
Studies on the utility of using a parasitoid to control cotton bollworm, Helicoverpa armigera
(Hübner)
Biological control agents are vital components of an integrated pest management strategy, and this is frequently
referred to as natural control. Natural enemies of insect pests include predators, parasitoids, and pathogens. The
parasitoid, Chelonus blackburni (Cameron), was found to be the best biological control agent for the polyphagous
pest, Helicoverpa armigera (Hübner).
In laboratory conditions, mass production of C. blackburni is an important aspect to control H. armigera pest.
Phthormaea opercullela was a most suitable alternative host for rearing of parasitoids in the laboratory in optimum
conditions. C. blackburni alters the feeding performance of H. armigera larvae upon parasitism and as a result
severely affects growth and development. Moreover, it shortens the feeding period of H. armigera and increases
mortality. Furthermore, damage of a plant as a result of insect feeding or establishment of a pathogen triggers certain
biosynthetic pathways which result in the release of volatiles different from a mechanically damaged or undamaged
plant. The antennae of C. blackburni has many sensilla which play a vital role during host-finding and acceptance
behaviors for oviposition.
This study provides an insight to changes involved in H. armigera due to parasitism by C. blackburni, a parasite that
could be used as an effective biocontrol agent to manage H. armigera.
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Arshad Imrit, York University, Amro Zayed’s lab
Negative Selection in Social Insects
Eusociality, characterized in part by cooperative brood care, and reproductive division of labor, evolved
independently several times in insects. The evolution of eusociality has been hypothesized to lead to differences in the
extent of both positive and negative selection. While population genomics studies of eusocial insects have so far
focused on positive selection, there has been no study of the extent of negative selection in social insects, and its
relationship to the evolution of caste-biased genes. To address this knowledge gap, my research will estimate the
extent of negative selection in honeybees, bumblebees, and wasps, through analysis of published population genomic
datasets. My study will compare the relationship between the strength of negative selection and caste-specific patterns
of gene expression and examine if the strength of negative selection correlates with the level of social complexity in
this species triad.
Daniel McIsaac, Paulson Des Brisay, Gary Umphrey and M. Alex Smith, University of Guelph
The coast to coast ant: a continental assessment of Tapinoma sessile (Hymenoptera: Formicidae)
Allopatric speciation can occur when a species is separated due to physical barriers such as mountains or rivers.
Arthropods tend to have small distributions due to their dependence on abiotic factors such as temperature. However,
some species deviate from this pattern, including one species of ant, Tapinoma sessile whose range covers most of
North America. While common, this species is also taxonomically understudied in the literature due to its lack of
defining morphological characteristics. Previous genetic research has uncovered multiple genetic clusters within T.
sessile. I am interested in using morphometrics to help elucidate if these genetic clusters represent cryptic species
within a species complex (genetic distance correlated with morphometric distance) or are intraspecific
phylogeography (no morphometric distances that correspond with genetic distance). Using a collection of 314
specimens from across North America, I measured 19 morphological characters to compare specimens to the recently
described neotype locality (Indiana) using multivariate statistics. I expect to see that populations have diverged along
the cardinal directions across the continent (coincident with major barriers such as mountains) and morphological and
genetic variation will differentiate populations from the neotype locality.
Anna M Chernyshova, Graham J Thompson, Western University
Molecular signatures of kin selection: Are sterile caste-associated genes nearly neutral?
In termite societies, sexual kings and queens are highly specialized for reproduction, while more-or-less sterile
workers and soldiers perform non-reproductive roles that are associated with colony growth, colony maintenance and
defence. Workers and soldiers can therefore be considered reproductively altruistic because they labour to help
produce large numbers of non-descendent kin (i.e., siblings, half-siblings, etc.) at the expense of their own direct
fitness. The evolution of altruism, in any taxon, is therefore intriguing because in theory it requires 'genes for altruism'
to evolve indirectly via selection on reproducing relatives, who carry, but do not express these genes. Therefore, the
notion of indirect selection is fundamental to our understanding of social evolution, yet surprisingly, we know little
about how real genes might respond to this type of selection within living populations. The 'nearly neutral' hypothesis
predicts that genes indirectly selected for subfertility may experience relaxed adaptive molecular evolution, relative to
genes directly selected for reproduction. If so, we expect that the ratio of non-synonymous to synonymous
substitutions will tend towards a neutral value of '1', relative to loci under direct selection for which this ratio will
deviate from neutrality in either a purifying or positive direction. Here, we exploit newly available RNA sequence
data for the eastern subterranean termite to test key predictions from the nearly neutral hypothesis.
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A Tasty Florida Butterfly Turns Sour
Printed in Science News
The colouration of the Viceroy butterfly mimics the Queen butterfly, which tastes repulsive to predators, who in turn
have learned not to eat it or similar looking insects. The seeming dependence of the mimic on the model has caused
scientists to question if the two species are intertwined forever and what would happen if the mimic and model are
physically separated?
A study was recently published by Communications Biology and led by Katy Prudic, who is an assistant professor at
the College of Agriculture and Life Sciences at the University of Arizona, which found an interesting answer to this
question. The study found that Viceroy butterflies which live in northern Florida (far away from the Queen butterflies,
who live in southern Florida), are more abundant than their southern counterparts, but have also evolved to have their
own unique distasteful flavour.
Prudic commented, "in classical mimicry theory, we wouldn't predict that the Viceroy butterfly would be able to stay
or be in northern Florida. It should be limited to southern Florida, where the Queens live."
Classical mimicry theory is referred to as Batesian mimicry and states that one animal, the mimic, has an appearance
similar to another animal, the model, the one that predators identify as distasteful. Once the predator has determined
the distaste of the model, it avoids both species as it cannot consistently tell the two animals apart.
If butterflies followed this classical theory, then populations of Viceroys living in areas where predators were
unaware of the distasteful Queen butterfly, may be seen as a delicious meal.
But Prudic’s study discovered that Viceroys were thriving where the Queen butterfly was not found because it had
developed its own ability to taste unpalatable.
"Have you ever chewed aspirin?" Prudic said. "It will not kill you, but you may want to die because it will be really,
really unpleasant."
The Viceroy caterpillar feeds on Carolina Willow in all parts of Florida. This is a tree that arms itself against pests by
using phenolic glycosides, which are a chemical relative of aspirin.
To certain pests, the aspirin-related toxins can be deadly, but caterpillars have evolved to avoid being poisoned by
these plants. Viceroy caterpillars are able to keep the chemicals out of their metabolic processes, possibly by storing
them in fatty bodies, and they continue to live unharmed.
When the Viceroy is living in the same areas as its model species, it likely discards the deadly toxins when it changes
from a caterpillar to a butterfly, but the study found that when the mimic is living independently from the model, it
will store these toxins to make the adult butterfly distasteful to predators.
The first part of the study consisted of measuring the amount of aspirin-related chemical found in Viceroys compared
to the abundance of Queen butterflies found at the capture sites. The second experiment was to test the chemical
defense of Viceroys against their predators. This involved feeding Viceroys to Praying Mantids and observing the
reaction to the butterflies. It was found the mantids exhibited a much stronger response to Viceroys that were found in
areas where no Queens were present.
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This discovery has changed the way biologists think about mimicry. It was originally thought that the relationship
between Viceroy and Queen butterflies was Batesian mimicry, but once it was found the Viceroy butterflies contained
the ability to become distasteful, the relationship was labelled as “Mullerian”. This category does not contain one
model species, but two co-mimics, which are different animals that look the same in appearance and both are
unpalatable.
This study has proven that Viceroy butterflies do not fit nicely into either mimicry category.
"Both these categories that we thought about in
mimicry are now coming together, and we are
thinking more about a continuum between
Batesian and Mullerian," Prudic said.
Besides from determining that animal mimicry
cannot be categorized into a simple binary,
Prudic’s study is also useful for conservation and
management of complex species in a rapidly
changing world.
"It gives us predictive power to understand where
critters will be, that they are not restrained to just
where their models are."
Viceroy butterfly; Photo credit: Charlotte Teat

Link to article: https://tinyurl.com/y5yb3xmn
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Additional Photos from the 2019 Trinational Monarch Science Meeting
By Jessica Linton

Press Conference

.

Left: Greg Mitchell, Environment Canada and Climate Change, representing Canada at the press conference
Right: From left to right: Dr. Ryan Norris, Dr. Sheila Colla, and Jessica Linton (Press conference)

Additional Photos of the Monarch Overwintering Grounds in Mexico by Jessica Liinton
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Upcoming Meetings and Events
MEETINGS
Saturday, September 28, 2019. 1:15pm, Room 206, Victoria College
TEA MEMBERS’ 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 me know if you will be bringing images to share (antoniag@rom.on.ca).
Saturday, October 26, 1:15pm. Room 206, Victoria College
TORONTO’S TALE OF TWO BEETLES: AN ODYSSEY IN URBAN FOREST INVASION
Dr. Sandy Smith, University of Toronto Forestry
Toronto is unique in the history of urban forestry in having been recently invaded by two major wood-boring forest
insects. Both species arrived during the 2000s as a result of increased globalization and trade, specifically with the
importation of unregulated wood-packaging products from Asia. The first species to be detected by the CFIA
(Canadian Food Inspection Agency) in Toronto was the Asian Long-horned Beetle (ALHB), Anoplophora
glabripennis (Cerambycidae) in 2004; the second was the Emerald Ash Borer (EAB), Agrilus planipennis
(Buprestidae), discovered in 2007, four years after entering Canada in Windsor, Ontario. While both CFIA-regulated
species infest freshly killed or dead wood and share many entomological characteristics, their impact and our
response to the control of each has differed significantly. One is more charismatic and was discovered early; one is
more cryptic and continues to spread rapidly across the country. One we knew a lot about its biology and host
preferences; the other essentially nothing. The focus of my talk will be on unfolding these two unique, yet parallel
stories in Toronto from the perspective of beetle biology, host tree attack, rate of adult and larval spread, tree and
forest impact, vertebrate and invertebrate natural enemies, and CFIA regulation.
Saturday, November 23, 2019. 1:30 pm - 2:45 pm. Ninth Annual Quimby F. Hess Lecture. Royal Ontario
Museum Theatre.
TICKS AND TICK-BORNE DISEASES IN A CHANGING WORLD
Dr. Nicholas Ogden, Public Health Agency of Canada and University of Montreal
Discover the world of ticks with entomologist Nicholas Ogden, as he discusses their importance as blood-sucking
parasites. Explore how environmental changes may affect the global distributions of these enigmatic creatures and
the diseases they spread, and what this means for public health in Canada. Dr. Nick Ogden is a UK-trained
veterinarian (University of Liverpool, 1983). After 10 years of mixed clinical practice, he then completed a
doctorate in Lyme disease ecology at the Department of Zoology, University of Oxford in 1996. During the six
years he spent as a lecturer at the Faculty of Veterinary Science, University of Liverpool, he continued his research
of tick-borne diseases of public health importance in Europe and those of importance to livestock production in
Africa. In 2002 Dr. Ogden moved to Canada, where he continues his research on Lyme disease at the Public Health
Agency of Canada.
Quimby F. Hess was a TEA president and a member of the TEA for over 40 years. This lecture is sponsored in his
memory by his children Jane and Robert Hess and their respective spouses Laura and John. The public are invited. A
member of Quimby Hess' family will say a few words about his life.
This event is free, but you must pre-register. https://www.rom.on.ca/en/whats-on/2019-quimby-f-hess-lecture-ticksand-tick-borne-diseases-in-a-changing-world Under "Buy Tickets," choose "Public (RSVP Only): Free” (unless you
have a ROM membership). A reception for TEA members and the Hess family will follow the lecture. Enter through
the President's Choice School Entrance (group entrance), which is at the back of the ROM along Queen's Park.
Please note that registering for this lecture does not grant you entry into museum galleries.
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Saturday, January 25, 2020. 1:15 pm. Room 206 Victoria College
TOPIC TBA
Speaker TBA
Saturday, February 22, 2020. 1:15 pm. Room 206 Victoria College
TOPIC TBA
Speaker TBA
Saturday, March 28, 2020. 1:00 pm. Room 432, Ramsay Wright Laboratories, University of Toronto, 25
Harbord Street
STUDENT SYMPOSIUM
Saturday, April XX, 2020 (tentatively, April 18). 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.
NON-TEA EVENT
Sunday, October 6, 2019
Toronto Field Naturalists (regular monthly meeting)
Lecture by Jay Cossey: Southern Ontario Butterflies and Their Natural History
Link to lecture information: https://torontofieldnaturalists.org/lectures/

Cartoon by Dave Coverly
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Announcements and Short Notes
Monarch/Green Darner Migrations Studied Using Radio Transmitters
Research led by Samantha Knight, University of Guelph (Norris Lab) found that wind and temperature are important
influences for insect species that migrate for thousands of kilometers. Radio transmitters were applied to Monarchs
and Green Darners on the Bruce Peninsula, and were tracked by Motus towers through southern Ontario and several
northern states.
Link to article about this research: https://tinyurl.com/y5sajb88
Link to scientific paper abstract: https://tinyurl.com/y6ydm5ll
Doug Tallamy Describes Monarchs As “Specialists”
In this short video, the 2017 Quimby F. Hess Annual Lecture speaker Doug Tallamy describes Monarchs as
“specialists”, and the downside for Monarchs and other butterfly species which are also specialists.
Link to video: https://tinyurl.com/y4ntgk6n
U. of Guelph Researcher Discovers Rare Ant Species in New Brunswick
Aaron Fairweather is completing his PhD under Prof. Nigel Raine (Rebanks Family Chair in Pollinator
Conservation in U of G’s School of Environmental Sciences), and has discovered a rare ant species in New
Brunswick. This species “enslaves” other ant colonies and is classified as “vulnerable” under the IUCN Red List.
Link to article: https://tinyurl.com/y5eemacc
Guelph Bug Day
By Alan Macnaughton
The Entomological Society of Ontario (ESO), which differs from the
TEA in that more of the ESO’s members are professional entomologists,
sponsors “bug days” around the province. This year a bug day was held at
the University of Guelph Arboretum on August 25 – the 3rd time this
event was held in Guelph. There were 800 attendees the first year, 1,200
the second year, and another 1,200 this year; this is a big event. It was
organized by Dillon Muldoon and Cassie Russell, Masters students in the
U of G’s School of Environmental Sciences (see photo), along with 70
volunteers and many exhibitors.
The highlight of Bug Day for me was the visit to the honeybee rearing
centre at the University of Guelph. After “smoking” the bees to keep them
calm, she took out shelves of the hive and took them around to show to
audience members. We each got to put a finger in to taste the honey, as
fresh as could be. And she wore almost no protective clothing, including
no hood!
Another bug day in Guelph is expected for next summer, so perhaps we
can have a TEA field day to see all of the action.
The TEA’s connections with the ESO continue to grow. Antonia
Guidotti, who organizes our meetings, was the president of the ESO last
year. And I am now the ESO’s Treasurer. Membership in the ESO is free
for amateurs (https://www.entsocont.ca/join-the-eso.html), so I hope you
will join!

Photo by Max Skwarna
Alan Macnaughton (L) with
Dillon Muldoon (R)

Advertisement

Alan Macnaughton (L) with
Thorne's Insect Shoppe Ltd.
Dillon Muldoon (R)
London, Ontario
Open House Sale Oct 4, 5, & 6.
20% - 30% off pinned & mounted butterflies, moths, beetles & other insects.
https://thornesinsects.com/en/events.html
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By Don Davis
Summary of Spring 2019 Monarch Migration
In spite of a cool, wet, late spring, Monarchs arrived in good numbers in southern Ontario, but some arrived before
milkweeds had emerged from the ground. The numerous sightings and rapid arrival may reflect last year’s 144%
increase in the size of the wintering population in Mexico, as well as excellent breeding conditions and favourable
weather for migration in the southern United States.
The first known Ontario Monarch sighting was made in east Toronto by Barry Harrison on May 8th. On May 14th,
one Monarch was spotted at Point Pelee National Park by Donald Pye. From May 15th to 19th, a number of
sightings were made along the Lake Huron shoreline near Southampton. From May 20th to 21st, Monarchs were
reported from many Ontario locations, including Toronto, Kitchener, Brampton, Chatham-Kent, Halton Hills,
Norfolk, Perth East, Plymouth-Wyoming, Goderich, Consecon, and Rondeau and Presqu’ile Provincial Parks.
On May 30th, Joe Shorthouse reported that spring was 1 – 2 weeks late, but he still spotted three Monarchs that day
at Province Bay, Manitoulin Island. During the period of June 4th to 9th, Monarchs or their eggs were reported from
northern Ontario, including Sioux Lookout, Thunder Bay, Algoma, Elliott Lake, Emo, Rainy River, and Atikokan.
One observer from Atikokan noted that they had experienced a “horrendous, late, cold, wet spring, about 3 degrees
C below normal. Those butterflies arriving in northwestern Ontario may have arrived via the central flyway.
Monarchs have now been reported from Alberta (July 14 – Peter Hall), Manitoba, and New Brunswick. Many
reports have been filed from Nova Scotia, and Monarchs were reported on July 18 (Trepassey Bay) and July 20th
(Cape Race) on the Avalon Peninsula in Newfoundland.
Proceedings of the Trilateral Monarch Science Meeting
January 29 to February 1, 2019 – Mexico City, Mexico
The Proceedings from this important international meeting were recently released by the Commission for
Environmental Cooperation (C.E.C.), based in Montreal. Sixteen Canadian representatives, including TEA President
Jessica Linton, were in attendance.
There is much to discover about Monarch biology and conservation, and with due consideration of a rapidly
changing planet. Link to the Proceedings: https://tinyurl.com/y56co27y

Should Captive Rearing of Monarchs be Done Outdoors?
Alan Macnaughton, amacnaughton@uwaterloo.ca
Part of my article in the January 2019 OI (Macnaughton, 2019) dealt with best practices for rearing and releasing
Monarch butterflies. Since that article was published, there has been significant research on a topic not discussed in
that article -- how rearing conditions affect these butterflies’ ability to migrate to Mexico. A paper by Ayse TengerTrolander of the University of Chicago and her co-authors (Tenger-Trolander et al., 2019) provides some evidence
that Monarchs raised indoors may lose their ability to migrate.
Until this new paper, the question had been set more broadly – are captive-reared Monarchs somehow less fit to
migrate than the wild population? Clearly, some individuals migrate successfully. Of 720 captive-reared Monarchs
which were tagged and released at a San Antonio festival in 2017, 5 were recovered in Mexico (Maekle, 2019);
Taylor (2019) says the correct number is 9. Similarly, 3 of 690 tagged in 2018 were recovered. Also, Taylor (2019)
reports that 34% of the monarchs recovered in Mexico from 2004 to 2015 were reared rather than wild-caught.
Still, other tagging/recovery data has provided reason for concern about the migration-fitness of captive-bred
Monarchs: the recovery rate for wild-caught Monarchs has been almost twice as high as that for reared Monarchs -0.9% vs. 0.5% (Taylor, 2019). Does this mean that the reared Monarchs were less fit to migrate? This question has
been difficult to answer because reared Monarchs might be different in other dimensions from wild-caught
Monarchs. For example, Taylor hypothesizes that wild-caught individuals are a pre-selected group which have
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proved their ability to survive in the wild for some time before they were caught and tagged, while individuals
which were reared were probably tagged before release.
Tenger-Trolander chose to study this question under laboratory conditions, which eliminates the multiple causes of
variation which inevitably exist with tagging. She used a Monarch flight simulator developed in previous research in
which the butterflies were tethered and allowed to fly continuously for 10 minutes under sunny skies, and the
compass direction in which they flew would be measured. Previous work using the simulator had found that
summer-generation Monarchs do not display any particular group direction, while autumn-generation Monarchs
consistently fly south - presumably so as to migrate to Mexico and over-winter.
Tenger-Trolander’s expectation on starting the study was that there would be no difference in migration ability and
other characteristics between wild-caught and commercially-reared Monarchs. If she could prove that,
commercially-raised Monarchs could be used as an easy source of biological material for other studies.
Experiment 1: Commercial Monarchs
Her first experiment compared two groups of Monarchs reared in an outdoors insectarium, side by side. They
differed only in their source: the offspring of wild-caught Monarchs (North American (NA) Monarchs) vs. those
purchased from a commercial breeder. For pupal emergences in October (in Chicago), the North American
Monarchs flew on average almost due south, while the commercial Monarchs had no particular direction and
presumably would not be migrating to Mexico.
It would appear that the breeder used for the study kept a continuous stock from year to year, and this stock had
genetic differences from NA Monarchs – although the stock was originally of North American origin, the
commercial butterflies had rounder and smaller forewings than NA Monarchs. This type of wing shape is typical of
nonmigratory populations of Monarch butterflies which exist in various places in the world (e.g., Hawaii, southern
Florida).
Thus, captive breeding over multiple generations has resulted in the loss of migratory behavior and associated
changes in wing shape. However, this finding about commercial Monarchs might be considered to have little
relevance for hobbyist rearing, as hobbyists typically obtain new stock each year from the wild by finding new ova
or larvae.
Experiment 2: Rearing Indoors
Tenger-Troglander’s second experiment involved rearing NA Monarchs indoors in one of two ways: autumn-like
conditions in the chamber (18 degrees Celsius with a 14-hour day) and summer-like conditions in the chamber (25
degrees Celsius with an 18-hour day). It was expected that the autumn-chamber Monarchs would show due-south
directional flight while the summer-chamber Monarchs would not; however, neither group showed directional flight,
and were thus similar to the commercial Monarchs in Experiment 1.
Tenger-Troglander and the other authors appear astonished with this result and are unable to provide any
explanation: “We do not know what specifically about the indoor environment prevents the development of
migratory behaviour. Perhaps there are critical developmental periods or environmental conditions that prime
Monarchs to develop as migratory individuals.”.
A further puzzle was uncovered by chance: to save a small group of outdoor-reared Monarch pupae from a predicted
overnight freeze, they were moved indoors to the autumn-like chambers for 3-4 days. Unlike their completely
outdoor-reared siblings, this group did not all orient toward the south. In an interview, Tenger-Troglander
comments: “That was the thing I was most surprised by…I thought ‘What difference could these last couple of days
make?’ “ (Yong, 2019).
Implications for rearing
This is just one study and involves a small number of Monarchs. Also, data from Monarch tagging shows that a
large number of reared Monarchs make it to the overwintering grounds in Mexico, and many of these must have
been reared indoors. Still, Taylor (2019) suggests “rearing Monarchs outdoors on living plants” might be a good
way to increase the number of reared Monarchs which find their way to Mexico. Perhaps further research can
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confirm or refute this finding. It the finding is confirmed, it is to be hoped that the research will also determine the
exact problem with indoor rearing.
Implications for commercial releases
The paper speculates that the release of commercial Monarchs in the fall is unlikely to have a significant effect on
the NA-Monarch population: the commercial Monarchs will simply fail to migrate and die in the fall frosts, without
reproducing, On the other hand, the release of commercial Monarchs in the summer is likely to lead to these
Monarchs interbreeding with the NA-Monarch population. This would cause adverse effects on the population if the
hybrids also failed to migrate. There is some evidence that nonmigratory behavior is the dominant pattern in such
crosses: the paper reports that hybrids which are 75% of NA Monarch stock and 25% of commercial Monarch stock
failed to show the consistently south-flying direction in the Monarch flight simulator.
The next step in this line of research would be to check whether the results hold up when the commercial Monarchs
are obtained from a different breeder. For this study, only stock from a single breeder was used.
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TEA Meeting Summaries
Saturday, April 13, 2019
Bug-rearing Day Meeting
By Bill McIlveen
On April 13, 2019, the Seventh Annual Bug-rearing Day was held at the Toronto Zoo Atrium. Members provided
six oral presentations and three specimen displays related to their ongoing projects.
The first presenter was Andalyne Tofflemire. After providing some contextual information about the nature of
butterflies and the need for conservation, she went on to note the six species in Ontario that have some designated
level of rarity status. From there, she focused on one of these which is the Mottled Duskywing. In particular, her
presentation was about the development of a husbandry protocol that could be applied to this species, which is being
developed by the Cambridge Butterfly Conservatory. As the species is listed as ‘Endangered’ in the province, it
cannot be treated in an experimental manner, and therefore the protocols being developed utilized the Wild Indigo
Duskywing as a surrogate test species. The project is making good progress so it is hoped that the results of the tests
can eventually be applied to increase numbers of the Mottled Duskywing.
Gil Wizen was the second speaker. He talked about his experiences in helping set up spider and scorpion exhibits for
the recent ROM display as well as at exhibits in other locations. He reported on the results of the venom milking
done for the public as well as on his experiences in troubleshooting problems, collecting local specimens, and
adapting displays as different situations arose during the course of the ROM event.
The third speaker was Trevor Su. He described his experiences in raising the Chinese Silk Moth. That included such
considerations as finding appropriate food, providing suitable space, and other requirements that the species needs to
complete its life cycle.
Anna Chernyshova described her studies of termites. In particular, her research investigations relate to the roles of
the different castes of termites and how these contribute to inheritance within the population.
Jeff Grant discussed his experiences with Polyphemus moths. His work was carried out on his property located west
of Waterloo. On one occasion, a number of the caterpillars had escaped overnight. By using an LED flashlight, he
was able to recover all of the escaped individuals because those caterpillars fluoresce under that particular type of
light.
The final speaker was Paul Gross. He described his experience in raising Cecropia and Polyphemus moths.
Caterpillars of the former were raised successfully on Choke Cherry foliage which can remain fresh in water for
several days. The latter needs willow foliage but those leaves remain fresh for only about two days before needing to
be replaced.
Andalyne Tofflemire brought live samples of a Malayan Stick Insect, Madagascar Hissing Cockroaches, Malaysian
Jungle Nymphs, and Blue Death-feigning Beetles from the Cambridge Butterfly Observatory. Some cocoons of
Cecropia and Polyphemus moths were available for people to raise at home.
See photos of this fun event on the back cover.
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Financial Report 2018-19
By Chris Rickard and Alan Macnaughton
The TEA ended its 2018-19 fiscal year on July 31. This year we had a surplus of almost $16,000, principally
because of an especially-large amount of donations ($19,000). Revenues and expenses vary quite a bit from year to
year in unpredictable ways. This is the largest surplus the club has ever had.
Some of these donations are designated to be used for particular types of expenditures: $3,740 for the Glenn
Richardson Award, and $10,450 for the newly-established Butterfly Conservation Fund. $800 was spent this year
for the first Glenn Richardson Award, so $2,940 remains for future years. None of the amounts received for the
Butterfly Conservation Fund were spent in the year, so the full $10,450 remains for future years.
We have assets of about $36,000 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.
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 lower than that (about $2,400), and lower than usual. Thus, the Hess
lecture contributed to this year’s overall large surplus for the club as a whole.
As of August 2019 we have 149 members. The breakdown of the membership is: 35 families, 96 individuals, 16
students (who have free membership), and 2 institutions. Last year we had 144 members. About two-thirds of our
members live outside the Toronto area. About 50 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.
For the 2018-19 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
Expenditures
Research award (Glenn Richardson Award)
Speakers’ honoraria
Room rental for meetings
Catering for rearing meeting at Toronto Zoo
Expenses for 2018 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
Total Expenditures
Surplus
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$19,275
$4,197
$38
$877
$410
0
$24,797
$800
$150
$1,085
$320
$2,387
$2,241
$1,317
$0
$380
$55
$8
$178
$8,921
$15,876
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Ontario Butterfly Counts in Summer 2019
By James Kamstra
I have results from 26 butterfly counts in Ontario but am still hoping to receive data from a few others. The majority
took place in southern Ontario. Only one count (Atikokan) in northwestern Ontario and Killarney Provincial Park from
just north of the French River. Counts ranged from Pelee Island in the extreme southwest to Manion Corners near
Ottawa in the east.
Butterfly counts generally follow the protocols of the North American Butterfly Association (NABA) where a one day
count is conducted in a 15 mile (24 km) diameter circle. Some counts cover a much smaller area. About 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 55, followed by Oshawa with 53, while Fenelon Falls,
Haliburton Highlands, Long Point and Skunk’s Misery all tallied 50 species. Haliburton Highlands had over 36,000
individuals, the most by far but 34,196 of those were European Skippers. Petroglyphs had the second most with a
paltry 3,384 followed by Sunderland with 3,213. Long Point attracted the most participants: 36 followed by Windsor
with 32 and Toronto Centre with 30. Dates of the counts ranged from June 7 to August 4 with the majority taking place
through July.
The spring of 2019 arrived late which caused most butterfly species to emerge 1 to 2 weeks later than average. There
were major movements of Red Admirals and Painted Ladies this summer with high numbers on many counts.
American Snouts also invaded southern Ontario in record numbers but showed up mainly after counts were done.
Pelee Island recorded 488, smashing the previous Ontario record of 232! The numbers of Monarchs were again high
particularly on the later counts. In 2019 there were an average of 148.0 Monarchs per count compared to 144.0 in 2018,
58.3 in 2017 and only 10.0 in 2016.
There was a cumulative total of 100 species on all counts (compared to 102 in 2018). Thirteen of those species were
only recorded on a single count. Atikokan being the only count in the boreal forest encountered five species not seen on
any others including two species not previously reported on an Ontario count: Large Marble and Freija Fritillary.
Meanwhile Pinery recorded a Sleepy Duskywing which also was new. Clear Creek, which held its count in August this
year reported 2 Leonard’s Skippers. Although quite widespread, Leonard’s Skippers are usually not recorded on
butterfly counts because they emerge in late summer, when few other skippers are still on the wing. Other highlights
include Pipevine Swallowtail at Otter Creek, 2 Duke’s Skippers at Windsor and 10 Dusted Skippers at Pinery.
All of the count names, number of species, individuals, number of participants, dates and compilers are summarized in
Table 1. The species and numbers of all species on all counts will be presented in the upcoming TEA publication of
Ontario Lepidoptera 2019 that is scheduled to be published in Spring of 2020.
Table 1 - Ontario Butterfly Counts, Compilers and Locations
#
#
Count Name
Participants Hours
Species Individuals
Algonquin
Provincial
Park
30
696
19
37
Atikokan
21
151
1
5
Awenda
Provincial
Park
20
398
21
21
Bala
15
169
6
6
Cambridge
RARE
Reserve
38
418
11
10.5
Carden Plain
Clear Creek
Fenelon Falls

40

926

19

21

48
50

1501
1226

16
12

42
33
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Region /
County

Date

Compiler

03-Jul
Nipissing
Rainy River

05-Jul

Rick Stronks
Dave Elder

06-Jul
Simcoe
Muskoka

22-Jun

Tim Tully
Al Sinclair

13-Jul
Waterloo
Kawartha Lakes
Chatham-Kent
Kawartha Lakes

26-Jul
04Aug
22-Jul

Jenna Quinn
Aidan
O'brien
George
Prieksaitis
Dan Bone
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#
Species

#
Individuals

Participants

Hours

50

36,485

18

64.5

Haliburton

28
50

376
1706

19
36

16.5
33

48

1143

23

31.5

Manitoulin
Norfolk
OttawaCarleton

Oshawa

53

1824

14

52.5

Durham

Otter Valley
Pelee Island
Petroglyphs
Pinery Prov.
Park

36
30
55

1259
2423
3384

7
10
15

27.5
30
36

Elgin
Essex
Peterborough

36

627

12

20

Lambton

Rice Lake
Rondeau Prov.
Park
Royal
Botanical
Gardens
Sandbanks
Prov. Park

44

1056

22

34

Northumberland

36

1654

8

58

Chatham-Kent

24

428

20

11

HamiltonWentworth

22

579

15

25

Prince Edward

Skunks Misery

50

2494

29

90

Middlesex

Sunderland
Toronto
Centre
Upper Credit
River
Windsor

49

3213

23

81.5

41

1922

30

43

24
42

476
484

18
32

13.5
11

Count Name
Haliburton
Highlands
Killarney
Prov. Park
Long Point
Manion
Corners

Region /
County

Durham/York
Toronto
Peel
Essex

Date
13-Jul
13-Jul
06-Jul
06-Jul
14-Jul
29-Jun
31-Jul
22-Jul
22-Jun
22-Jun
14-Jul
12-Jul
17-Jun
07-Jul
08-Jul
13-Jul
29-Jun
06-Jul

Compiler
Ed Poropat
Emma
Dennis
Adam Timpf
Jeff
Skevington
James
Kamstra
Joe
Stephenson
Bob Bowles
Jerry Ball
Brenda
Kulon
Sarah
Kotsopoulos
Laura Penner
Meghan
Douglas
Yvette Bree
George
Prieksaitis
James
Kamstra
John Carley
Laura
Timms
Tom Preney

American Snout; Photo Credit: Charlotte Teat
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Twenty-Fifth Annual Toronto Centre Butterfly Count
A Count Summary and a Review of 25-year Trends
By: John Carley
On Saturday, July 13, 2019, the Twenty-Fifth Annual Toronto Centre Butterfly Count took place under the auspices of the
45th Annual North American Butterfly Association Butterfly Count. Thirty counters, in 8 parties, counted butterflies in the
15 mile diameter count circle centred on the intersection of Dundas Street West and Bloor Street West, Toronto. We
welcomed three new participants to the count!
On count day, the temperature was 18ºC at 9:00 am at the lakeshore, with sunny skies. The temperature rose to 29ºC, with
high humidity, which culminated in a count-ending torrential downpour around 3:30 pm.
The areas censused included the Leslie Street Spit, Toronto Islands, the Toronto Waterfront, midtown ravines, High Park,
the Humber River, Lambton Prairie, Downsview, and other parklands, ravines, and so-called wastelands in the City. We
are one of the few (if not the only) NABA Counts entirely within a major metropolis.
Last year, our total count of 426 Wild Indigo Duskywing set a new all-time NABA continent-high record! Also in 2018,
our count achieved the NABA continent high total for azures at 281 (NABA lumps Spring and Summer Azures together
in their totals, which for us, includes Northern Azure too). There was no danger of a repeat this year: only 2 Wild Indigo
Duskywing were recorded, and only 20 azures total.
In the highlights’ department, American Snout sightings crushed previous high counts. The total of 13 (11 on the
Islands’ route alone!) far surpassed the singles seen in 2010 and 2012. Encouragingly, our Monarch count of 293 was
the third highest of our 25 years, a welcome sign after the four very low years of ’13 to ’16. The count high of 4
Silvery Blues was a strong indicator of how “late” the season was. This is only the second time Silvery Blue has been
recorded on count day, the first being in 2004.
In total, we tallied up 1,922 butterflies of 41 species. This species total is pretty average: over our 25-year history, six other
counts also tallied 41, and there have been 7 counts higher (highest tally is 44 set in 2004 and matched again in 2006 and
2016). The 1,922 individuals tallied is a low count – only 4 counts have had lower totals over the 25 years (the highest
numeric count is 6,069 tallied in our second year, 1996). No new species were added to the cumulative species total, which
still stands at 66.
As the season has progressed, there seems to be a general sense that it has been a year when migrant butterflies and
overwintering adults have been counted in reasonable numbers, but that the cold and wet spring detrimentally affected the
other species’ numbers counted. Bearing this out, the 44 Question Mark tallied were our second highest ever (53 seen in
’04) and 255 Red Admiral was our 4th highest tally in 25 years.
It is worth noting that this year’s repeat of the 2017 flooding along the Lakeshore, particularly at the Islands, dramatically
reduced the overall tally of azures, as it did in 2017. If this trend to flooding continues, habitat changes will occur, and
count totals will start to reflect these changes.
Notable misses included Delaware Skipper (seen on all but 2 previous counts), and, for a second consecutive year, White
Admiral/Red-spotted Purple (seen on 20 of 24 prior counts).
Twenty-five counts provide a good benchmark and do indicate a number of trends, some of which have already been noted.
Edwards’ Hairstreak is no longer found on our count (the last was seen in 2008); Silvery Checkerspot has also not been
seen since 2008. The checkerspot occupied a small geographic area on one route, and the sense is that the colony habitat
has been lost. On the other hand, Wild Indigo Duskywing, first spotted in 1999, and documented that year in the TEA
publication, is now a yearly count occurrence.
The Marine Blue found on the Marie Curtis route in 2008 was a stunning rarity!
The CBC Metro Morning show took an interest in this twenty-fifth anniversary and gave me, the compiler, a five-minute
interview, with an opportunity to speak about the count, the trends, and the general awareness of butterflies. The follow-
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up mostly concentrated on Monarchs, the species with which the general public has the most familiarity. However, it can
be argued that any and all publicity does lead to a greater awareness of butterflies in general for the public at large.
On a fun note, polo shirts featuring an Eastern Comma were created for the twenty-fifth anniversary, and worn by many.
To all those, and they number well over a hundred, who have participated in the Toronto Centre Count, for one count or
for many: thanks !
The 2020 count date is set for Saturday, July 11 (the second Saturday of July).
Those interested in participating in the Twenty-Sixth Annual Toronto Centre Butterfly Count should contact the writer at
218 Humbercrest Blvd., Toronto, M6S 4L3, (416) 930-6987 or johnrcarley@gmail.com.
2019 Observers (30 total): A. Adamo, C. Biel, C. Biggin, M. Brubacher, A. Buckley, S. Campbell, J. Carley (compiler),
H. Currie, A. Don, A. Guercio, A. Guidotti, N. Huculiak, S. LaForest, T. Mason, J. McDonald, N. McPherson, B. Naday,
E. O’Connor, S. Perinparajah, D. Riley, G. Riley, P. Robillard, C. Sellers, K. Seymour, G. Stuart, A. Tomchyshyn, D.
Worthington, M.B. Worthington, K. Yukich, R. Yukich.

Twenty-Fifth Annual Toronto Centre Butterfly Count Results
July 13th, 2019
Black Swallowtail - Papilio polyxenes ................................................................. 8
Eastern Tiger Swallowtail - Papilio glaucus ........................................................ 8
Cabbage White - Pieris rapae .......................................................................... 485
Clouded Sulphur - Colias philodice.................................................................... 12
Orange Sulphur - Colias eurytheme..................................................................... .1
Acadian Hairstreak - Satyrium acadica ................................................................ 8
Banded Hairstreak - Satyrium calanus ............................................................... 12
Striped Hairstreak – Satyrium liparops………………………………………….2
Eastern Tailed-Blue - Cupido comyntas ............................................................. 54
Spring (Northern) Azure – Celastrina lucia ......................................................... 1
Summer Azure - Celastrina neglecta ................................................................. 19
Silvery Blue- Glaucopysche lygdamus………………………………………….4
American Snout –Libytheana carinenta………………………………………..13
Pearl Crescent – Phyciodes tharos………………………………………………1
Northern Crescent - Phyciodes cocyta ................................................................ 11
Baltimore Checkerspot – Euphydryas phaeton………………………………….5
Question Mark - Polygonia interrogationis ........................................................ 44
Eastern Comma - Polygonia comma .................................................................. 13
Compton Tortoiseshell – Nymphalis l-album……………………………………1
Mourning Cloak - Nymphalis antiopa .................................................................. 6
American Lady- Vanessa virginiensis…………………………………………...3
Painted Lady- Vanessa cardui……………………………………. …………….2
Red Admiral - Vanessa atalanta....................................................................... 255
Eyed Brown – eurydice………………………………........................................1
Little Wood-Satyr - Megisto cymela ................................................................... 73
Common Ringlet – Coenonympha tullia………………………...........................5
Common Wood-Nymph - Cercyonis pegala ...................................................... 33
Monarch - Danaus plexippus ............................................................................ 293
Silver-spotted Skipper - Epargyreus clarus........................................................ 85
Northern Cloudywing - Thorybes pylades .......................................................... 80
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Wild Indigo Duskywing - Erynnis baptisiae ........................................................ 2
Least Skipper - Ancyloxypha numitor ................................................................... 4
European Skipper - Thymelicus lineola ............................................................ 290
Peck’s Skipper- Polites peckius………………………………………………….5
Tawny-edged Skipper- Polites thermistocles…………………………………...14
Crossline Skipper - Polites origenes ..................................................................... 5
Long Dash – Polites mystic .................................................................................. 6
Northern Broken-Dash - Wallengrenia egeremet ............................................... 16
Little Glassywing – Pompeius verna .................................................................... 8
Hobomok Skipper – Poanes hobomok.................................................................. 2
Dun Skipper - Euphyes vestris ............................................................................ 20
Polygonia sp. ...................................................................................................... 11
Skipper sp.. ........................................................................................................... 1
Total: 41 species; 1,922 individuals.
43 party-hours; 61 party-kilometres

Group photo from the Toronto Centre Annual Butterfly Count
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A Teen’s Perspective on Butterflies
By Kate Armstrong, 16
My name is Kate Armstrong and I am a teen butterfly and bug enthusiast in the Toronto area. My parents have
always encouraged my love of the outdoors, and we often go for long walks to find whatever is crawling at that time
of year.
I am always so excited for the first butterfly of the year! For 2019, it was a Red Admiral near Lake Ontario. My last
will probably be a Clouded Sulphur. I’m currently working on becoming better at identifying blues by sight, as both
the Eastern Tailed-Blue and the Silvery Blue can be found in High Park - those little orange spots make all the
difference. Last summer, I found a Spicebush Swallowtail, a personal favourite.
I love my Kaufman guide to Butterflies of North America, but was thrilled to find the Toronto Public Library was
handing out butterfly guides for Toronto!
Here are some of my favourite Toronto places for finding butterflies - all TTC accessible for teens!
• High Park is great, especially in the southern part of the park, and behind the restaurant.
• The Humber Bay Butterfly Habitat (great for birds as well).
• Along Lake Ontario: walk along the boardwalk and search in sunny corners!
I use the citizen science site iNaturalist to log my finds, to help me identify species I can’t find in my guidebook,
and to add to the wonderful database iNaturalist is building! I also use iNaturalist as a field guidebook because it’s
accessible on my phone. I love the sense of community iNaturalist gives me, and how it makes me go out and look
for bugs. This social media is great for any teen (and anyone else) who loves bugs!
I think that learning about bugs and butterflies is a great pastime for any teen. Whenever I find a rare, (or more
likely just uncommon) species, I have a great feeling of accomplishment. I’m even starting to find my love of bugs
is helping me in biology class. By learning about the little critters my friends often overlook, I feel as if I know a
secret language.
Some people must think I’m crazy, stopping in the middle of a path to snap a picture of nothing. I think it’s just part
of the magic of butterflies.

Artwork by Kate Armstrong
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Meet the High Park Mothia - a group of ‘insect obsessives’ who make late-night treks to study
Toronto’s moth species
Originally Published in the Toronto Star and Reprinted with Permission
As dusk settles upon High Park and most of the visitors begin heading home, Taylor Leedahl leads a small group
into the woods. They lug a wagon filled with lights and several hundred feet of extension cords.
This is the “High Park Mothia,” an eclectic pack of bug enthusiasts who make late-night pilgrimages to conduct the
High Park Moth Study.
“It’s just citizen science by some insect obsessives,” said Leedahl, the study’s director, donning socks emblazoned
with a pattern of bugs.
Since beginning in 2016, the study has documented more than 880 different moth species inside High Park,
including one type that hadn’t been seen locally for more than 100 years and was believed to be extirpated.
Roughly once a week from May to October, the group descends into the woods near the High Park Nature Centre.
There, the amateur entomologists hang white sheets beside UV lamps and mercury vapour bulbs, as well as set up
light traps that lure the moths into a tub so they can later be documented and photographed before they’re released.
The study has a strict no-collection and no-kill policy.
Richard Aaron got the idea to start the study in 2015 after attending the annual High Park Moth Night, organized by
the Toronto Entomologists’ Association and the High Park Nature Centre.
Aaron, a Toronto-based naturalist who leads workshops and nature walks, had sporadically attended moth nights
throughout the years, though the experience of standing around in the twilight as someone shouted out scientific
names of insects “never really resonated with me,” he said.
Then, one night in 2015, he saw two moths that captivated him — one whose beautiful wings look like a colourful
Rorschach test; the other, a bizarre-shaped creature seemingly yanked from a science-fiction film.
“It’s just like eye candy,” Aaron said. He was hooked.
He proposed the idea of a study group, “sort of the blind leading the inept” where enthusiasts would help each other
learn about the moths, he said. His idea blossomed into a weekly expedition.
Standing before one of the study’s three white sheets, Aaron spots a moth he recognizes with distinct splotches on
its wings.
“This was one of my gateway moths,” Aaron said, shining a light onto the colourful Ailanthus Webworm.
Most of the night, however, is spent looking at moths that aren’t easily recognizable.
Peering at a mysterious moth, its closed wings like a speckled arrowhead, Aaron flips through the pages of his wellused copy of Peterson Field Guide to Moths of Northeastern North America — a canonical text for the study’s
members.
He compares the moth’s shape and colouring to the ones in the book. A minute later and not much closer to an
answer, he snaps the field guide shut. The study group has an easier resource standing a few feet away.
“Dave, what are we looking at?” Leedahl asks.
Dave is David Beadle, one of the co-authors of field guide and the study’s moth guru. He shines a light on the moth,
which is no bigger than a fingernail. “White-spotted oak leafroller,” he says without hesitation.
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Beadle has an encyclopedic memory for moths. For more than two decades, he has set up a light trap in his small
backyard near Dupont and Bathurst Sts., where he’s recorded a little over 800 species.
“I never thought it possible in such an unpromising location,” he said.
Beadle, who illustrates birds for field guides for a living and says moths are merely “my side interest,” takes
pleasure in learning about the wildlife with whom we share the world.
“It just goes to show what lives in the city. If the habitat is provided, they will use it. They will persist,” he said.
As Beadle speaks, moths dart around the mercury vapour light, momentarily landing on the white sheet. Beadle flits
his flashlight around like a TV detective discovering pieces of evidence in a darkened crime scene. He rattles off the
name of the moths, each one sounding increasingly like it belongs in the pages of a Harry Potter book. A Darkspotted Palthis. A Bent-winged Owlet. A Baltimore Snout.
One of the study members records the names on a clipboard, from which they’ll be loaded into a database.
The study’s still in its infancy. As its data grows, the hope is it could be used to detect patterns in future years.
A 2017 study based on the research of dozens of amateur entomologists in Germany found the population of flying
insects plunged by more than 75 per cent over 27 years — an alarming drop that scientists say can have cascading
consequences on other ecosystems.
Earlier this spring, Toronto had low-flying helicopters spray an insecticide in High Park and other targeted areas in a
bid to kill off invasive Gypsy moth larvae, whose voracious appetites for leaves lead to widespread defoliation and
damage to trees. The High Park Moth Study’s data eventually could be used to measure the impact of the insecticide
on other moth species.
“You set out to labour over a project like this and you don’t necessarily know what the value of it is immediately,”
Leedahl said.
For some members, the moth nights satiate a collectors’ itch. With each expedition into the woods, their list of
moths seen grows.
For others like Leedahl, it’s about the experience. The study gives her an opportunity to tap into her childhood love
of bugs, when she and her brother fed flies to spiders and overturned rocks “to see what critters were underneath.”
“I remember growing up in Saskatoon, going down to the river and feeling like I’m not in the city anymore,” she
said. “This gives me the same feeling.”
On this July night, there’s about a dozen attendees, at least one out for her first time. There is a core group of about
eight who come out almost every week.
“When it first started, I didn’t think it would last longer that a few weeks,” Beadle said.
“That’s what moths do — they bring people together.”
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Habitat-based drivers of arthropod abundance and richness in agricultural landscapes
Aleksandra Dolezal, Integrative Biology, University of Guelph, Guelph, ON, Canada
First Recipient of the Annual Glenn Richardson Research Award in 2019
1. Introduction
Declines of arthropod populations are increasingly reported globally (Dirzo et al., 2014; Hallmann et al., 2017;
Sánchez-Bayo & Wyckhuys, 2019) including beneficial groups such as predatory and pollinating arthropods whose
reductions may intensify pollination deficits and insect pest attack on crops (Altieri, 1999; Deguines et al. 2014).
These arthropod declines are linked tightly with the intensification of farm practices in many parts of the world
(Benton et al., 2003; Albrecht et al., 2007) suggesting a “paradox of biodiversity” between a critical need for
arthropod services on farms, versus farm practices that may reduce their presence and benefits.
One approach that has been proposed to help tackle this paradox of biodiversity on farms is the addition of seminatural areas, which have been shown to increase arthropod populations and species diversity (Koh & Holland,
2014). The addition of diverse habitat on conventional farm fields has the potential to serve as a buffer around
natural areas already in the landscape surrounding farms, which are known to provide alternative food resources,
shelter for overwintering survival, and refuge from detrimental farming practices, enabling movement and exchange
of populations (Benton et al., 2003). However, previous research is often investigated on a field scale and on a single
arthropod group (Harmon-Threatt et al., 2014; Sobek et al., 2009) and those few published papers quantitatively
document diversity without measuring the functional implications, i.e. effects on pest suppression and crop injury
levels (Bianchi et al., 2006; Chaplin Kramer et al., 2011). In total, these complexities indicate that we still lack a
fundamental understanding of the dynamics that regulate arthropod groups in agricultural landscapes.
My research tests the influence of scale-dependent habitat factors on the abundance and richness of arthropod
communities with a focus on agriculturally important functional groups (herbivores, predators, parasitoids,
pollinators) in a 10,000 km² agricultural landscape in southern Ontario, Canada. My sampling was structured around
the examination of distance-based spatial constraints at the landscape scale and the influence of cover type at the
farm-scale. I also tested the potential functional implications of non-crop habitat, given that these areas have been
implicated in supporting both pest and predator populations with unclear implications for crop damage (Tscharntke
et al., 2007).
2. Methods
2.1 Study area
In this study, I conducted arthropod sampling across 16 farm study sites. The study sites were selected across a
10,000 km² intensely agricultural region of southern Ontario. The region is characterized by crop monocultures
comprising ~92% of the landscape with soybean (41.7% landcover), corn (28.7% landcover), and wheat (12.5%
landcover) being the dominant agricultural crops grown.
My primary focus was 13 farms that represented the dominant landcover profile of the region – conventional crop
monocultures with soy, corn, or wheat. Additionally, these farms all had woodlots and small marginal cropland
areas (e.g., poorly drained soils, steep slopes) that had been converted to permanent prairie grasslands with highdiversity mixtures of perennial grasses and forbs. Using these primary 13 farms I was interested in landscape versus
local factors of habitat, that shape the abundance and richness of arthropods.
My secondary focus was whether the occurrence of prairie had detectable differences in arthropod abundance,
richness and arthropod-derived ecosystem services (i.e. crop damage reduction). I was also interested in whether the
occurrence of prairie influenced crop leaf damage and arthropod distribution in edges or interior of fields. For this
analysis, I compared data from soybean farms that did not have the occurrence of prairie (n=3) to soybean farms that
had the occurrence of prairie cover (n=7) (more detailed sampling methods are provided below).
2.2 Arthropod sampling
Arthropods were sampled between May 15 – July 4, 2017 to capture arthropod communities prior to insecticide
applications, which typically occur between late July - early August within the region (OMAFRA Publication 812,
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2018). In all cases, sampling occurred on sunny days between 10:00 a.m. and 4:30 p.m., at temperatures above 15
⁰C, and with wind speeds less than 20 km/h.
Arthropods were collected using both pan traps and sweep netting. In each cover type, sweep netting consisted of a
W-transect which was standardized by beat frequency and net size for a sampling effort of 5 minutes. Sweep nets
within each cover type was complimented by pan traps placed in five randomly selected locations within each cover
type at two heights (soil and canopy level). Pan traps were yellow in color and filled with soapy water (Leong &
Thorp 1999). Arthropods collected in sweep nets were bagged and stored at -20° C to preserve specimens until
identification. Pan trap specimens were stored in the soapy water at 4 ⁰C until transferred into a 90% ethanol
solution.
In the laboratory, arthropods were identified to family-level at minimum, and lowest taxonomic level when possible
using a combination of taxonomic keys, photographic guides and natural history references. Although identification
to relatively coarse levels of family or genus captures less diversity versus identification to the species-level, the
large number of arthropods collected necessitated this approach. After identification, arthropods were classified into
one of the following agriculturally important functional groups: herbivore, predator, parasitoid, or pollinator.
Arthropod individuals that did not fit into one of these functional groups were included in total arthropod
community analyses. All categorization was based on the most common feeding mode within the family.
2.3 Landscape and local-scale analysis
My landscape-scale hypothesis was that distance among farms and, more specifically, distance among nearby seminatural habitat, would strongly determine arthropod richness (family-level) and abundance on a farm. For this
analysis, arthropod abundance and richness data were compared among the farms (n=13).
More distant farms could have different arthropod communities due to spatial turnover. Alternatively, there may be
little influence of distance if “everything is everywhere” which might be possible given that the dispersal dynamics
of most arthropods are unknown except in a few cases (e.g., pollinators). To test this, I calculated the between-farm
distance (km) of each farm to every other farm site using the ArcGIS measure tool. This resulted in 13 distance
values per farm which were averaged into one estimate and used as a measure of distance. A Mantel test was used to
examine if there were relationships between distance in geographic space and arthropod family or abundance space
(McCune & Mefford, 1999). The Mantel test is widely used in ecological studies to examine whether populations
are similar across sites (Koenig & Knops, 1998).
The distance of semi-natural areas could also be affecting abundance and richness (family-level) with the
assumption that this habitat (i) likely supports greater numbers of arthropods due to higher availability of floral and
nesting resources and the possibility that these areas provide refuge against crop spraying, and (ii) that more nearby
semi-natural habitats means greater likelihood that these arthropods disperse into farms. To test this, I calculated the
landscape-level landcover surrounding the centroid of each of my 13 farms at four distances (500, 1000, 1500, and
2000 m radii). The radii were chosen to capture likely dispersal distances for less mobile (e.g., parasitoids) and
highly mobile (e.g. flying predators) functional groups (Schellhorn, Bianchi & Hsu, 2014). Landcover data were
obtained from Agri-Canada annual crop inventory (AAFC, 2017) and re-classified into aggregate percent
agricultural landcover and percent semi-natural landcover. Specifically, agricultural landcover contained the
following specific land use types: corn, wheat, soybean, rye, ginseng, tobacco, fruit and berry crops, orchard,
vegetable, beans, oats, barley, fallow, vineyard, potato, peas. Semi-natural land contained the following specific land
use types: coniferous, broadleaved and mix wood, grassland, shrub land, wetland. This analysis was conducted using
ArcGIS version 10.3.1 (ESRI, 2014).
My local-scale hypothesis was that on-farm habitat type (crop, prairie, forest) would be influencing arthropod
abundance and richness (family-level). By studying the habitat use of arthropods in agricultural landscapes, insights
can be gained into how arthropod populations can be regulated. To investigate local habitat use, I compared
arthropod abundance and richness (family-level) per cover type within farm (n = 39; 13 farms x 3 cover types).
2.4 Crop leaf defoliation analysis
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Soybean farms (n=3 without prairie, n=7 with prairie) were revisited in July to assess crop damage as a result of
arthropod herbivory. Several papers note that soybean yield is reduced when defoliation occurs during bloom to pod
formation (McWilliams et al., 1999; Pedersen, 2007; Ohnesorg & Hunt, 2015) and therefore sampling in July was
essential when soybeans are in their reproductive stages (Pedersen et al., 2014). Measurement of crop leaf damage
occurred in five randomly placed 1 x 1 m plots in each crop field, varying distances from edge to interior of field
within dispersal capabilities of functional groups (randomly placed 1-90 m from field edge). In each plot, 20 leaves
were randomly chosen from different plant heights (top, middle, bottom) to assesses crop leaf damage by estimating
leaf defoliation at 5 % intervals (Ohnesorg & Hunt, 2015). Values of leaf defoliation from each plot were averaged
resulting in a mean leaf defoliation (%) value for each crop plot distance.
2.5 Statistical methods
To test my hypothesis that distance among semi-natural habitat affects arthropod abundance and richness (familylevel), I performed linear models with the lm function with the package “stats” (R Core Team, 2019). Fixed factors
included land use (% agricultural and % semi-natural) at each buffer radii. Given the high degree of
multicollinearity between agricultural and semi-natural landcover across the four buffer zones, each buffer zone was
analyzed separately.
To test my hypothesis that geographic distance among farms affects arthropod abundance and richness (familylevel), I performed Mantel tests using the mantel function in the package “ape” (Paradis & Schliep, 2018) to assess
spatial autocorrelation of measured geographic location of farms and arthropod community data (n=13; summed
response value per farm) (Peres-Neto & Legendre, 2010). This test evaluates the similarity between two matrices:
one measuring ecological distance (e.g. differences in arthropod family richness or abundance) and one as
geographical distance. I used Monte Carlo permutations with 999 randomizations to test for significance (Oksanen,
2014).
To test my hypothesis that cover type affects arthropod abundance and richness (family-level), I performed a linear
mixed model using the lmer function in the “lme4” package (Bates et al., 2015). Cover type was used as a fixed
effect and farm site was treated as a random effect to account for site specific differences. Here, arthropod
abundance and richness (family-level) was aggregated by cover type within farm (n = 39; 13 farms x 3 covers).
When there was a significant effect of cover type, Tukey’s post-hoc tests were run using the emmeans call to
evaluate the response variable against the cover types while accounting for the random effect of farm identity. I
evaluated total arthropod responses as well as responses belonging to the four focal functional groups in this
manner.
To test my hypothesis that the occurrence of prairie on a farm will affect response variables leaf defoliation and
arthropod abundance, I compared responses between farms with prairie (n=7) to farms without prairie (n=3). For
these analyses, means were calculated from crop cover plots from each farm (prairie present n= 35 (5 plots x 7
farms), prairie absent n=15 (5 plots x 3 farms). I used a Welch Two-Sample T-test that assumes unequal variances to
account for our unequal sampling design. I used the function t.test in the package “stats” with the argument
var.equal=FALSE to assume unequal variance (R Core Team, 2019). Analyses were conducted separately for each
response using fixed effect “presence” (with prairie absent or prairie present as a categorical variable).
To test my hypothesis that the occurrence of prairie on a farm will affect arthropod dispersal (of my four focal
functional groups) and leaf defoliation from edges to interior of crop fields, I analyzed the same crop plot data in the
previous analysis with distance as a fixed effect. First, I analyzed whether the abundance of my focal functional
groups (herbivores, predators, parasitoids, pollinators) differed with plot distance (1-90 m from a crop field edge)
using generalized linear mixed models with the glmer.nb function using farm as a random effect. This statistical
analysis was appropriate to deal with my unbalanced sample sites and my over dispersed data. Second, I analyzed
whether leaf defoliation differed with plot distance using the same statistical analysis.
3. Results
3.1 Landscape and local-scale analysis
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A total of 14,175 arthropods were collected which belonged to 324 species. Of these totals, 11,525 individuals and
266 species belonged to one of the four key functional groups (herbivore, parasitoid, pollinator, predator).
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Figure 1: Parasitoid richness as related to percent agricultural land use at a buffer radius of 500 m.
Percent agricultural land use at the landscape-scale was not a major driver of arthropod abundance nor richness in
total nor for the four focal functional groups at any buffer radius with one exception. At the 500 m buffer radius,
parasitoid richness was highest with low agricultural land use, and declined with higher agricultural land use (F =
7.12, p = 0.022, Fig. 1).
Both total arthropod abundance and total richness varied between the three dominant cover types (abundance: X2 =
19.56, p < 0.001, Fig. 2A; richness: X2 = 41.84, p < 0.001; Fig. 2B). More specifically, the prairie landcover had
greater arthropod abundance than either the crop or forest covers (p = 0.002 and p = 0.003, respectively) but there
was no significant difference between overall arthropod abundance between the crop and forest cover types (p =
0.949). For arthropod richness, crop cover types had the lowest richness, while prairies and forests had greater
richness than crops (p < 0.01 for both), although richness did not vary significantly between prairie and forests (p =
0.054).

Figure 2: (A) Abundance (B) and richness (family-level) of
arthropods across three different cover types (crop = green,
prairie = yellow, forest = red). Error bars show ± 1 SE, and
lower-case letters indicate significance at p<0.050 as
determined by post-hoc tests.
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3.2 Crop leaf defoliation analysis
While average leaf defoliation was lower on farms which had restored prairie adjacent to crop fields as compared to
the farms without resorted prairie (10.8% ± 1.5% and 7.8% ± 1.3%, respectively), there was no overall effect of
prairie presence on leaf defoliation (F = 0.59, p = 0.443; Fig. 3).
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Figure 3: Average leaf defoliation for farms which had prairie adjacent to the crop field (n=7) and those without
adjacent prairie (n=3). Error bars show ± 1 SE.

Figure 4: Relationship between abundance of arthropod functional groups in crop fields and distance from crop
edge.
However, prairie presence influenced herbivore abundance (t = -2.23, p = 0.03) and pollinator abundance (t = -2.39,
p = 0.02) in the crop field, but had no effect on other functional group responses. Relatedly, prairie presence resulted
in distance-decay effects on herbivore distribution (χ2 = 4.52, p = 0.033) and pollinator distribution (χ2 = 3.82, p =
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0.050), where abundance was greater near prairie borders and decreased further into the crop interior (Fig. 4). Even
though herbivore abundance was more concentrated near prairie borders, mean leaf crop damage was not
significantly different from crop edge or interior plots sampled (χ2= 0.549, p = 0.458).
4. Discussion
The key finding of this study is that local habitat cover type rather than landscape distance-based factors is driving
arthropod abundance and richness in my agricultural landscape. My work revealed that local cover type was key prairie grasslands produced two times greater arthropod abundance than crop fields or woodlots. The addition of
prairie on a farm did not result in increased crop damage, even though herbivore abundance was always greater in
farms with prairie present.
From my landscape scale analysis, I only found an effect of percent land use for richness of the parasitoid functional
group, where farm parasitoid richness decreased as percent agricultural land cover increased (Fig. 1). There was no
relationship between any other land use factors (percentage of semi-natural cover) and arthropod richness or
abundance. This contrasts with other findings that show functional groups with poor dispersal abilities (e.g.,
parasitoids) are largely influenced by distance of semi-natural areas surrounding farmed landscapes (ChaplinKramer et al., 2011). The lack of an effect of landscape habitat factors suggests that surrounding land cover are
within the dispersal abilities of the arthropods included in my study. Alternatively, it has been noted that increasing
areas of semi-natural habitats in farmland is likely to benefit biodiversity in all but the most heavily cleared
landscapes, and landscapes where non-crop habitats are already very common (Tscharntke et al., 2004). My
agricultural sites were unique in that they all planted tall-grass prairie as part of the ALUS program and these small
habitat patches may act as stepping stones that effectively increase the dispersal capabilities of a population of
arthropods. This addition of habitat on a local scale may have been enough to dilute the response on a landscape
scale. Or it is possible that most of the arthropod communities have already responded to large-scale agricultural
impacts reducing the species scale to tolerant families and functional groups leaving more local scale habitat
differences as the primary driver (Southwood, 1977).
I also found no relationship between farm spatial distance and arthropod abundance or richness. This suggests that
the species were not dispersal limited in my study area. One large driver regulating arthropod communities is farm
management, which this study did not cover. All farms used in our core analysis were conventional farms that grew
cereal crops, but management such as tillage, fertilization, and agrochemicals varied between sites. These farm
management practices have been shown to influence arthropod abundance and richness in farmed landscapes
(Weibull & Östman, 2003). A clearer understanding of these farm management practices and their relationship to
arthropod communities is an important research direction for ecological scientists (Larsen, Patton & Martin, 2019).
Another important driver not tested in this study is temporal dynamics influencing farm arthropod establishment.
Populations of arthropods can fluctuate strongly from year to year and species turnover in habitat patches is high
(Andrewartha & Birch, 1954; Stange et al., 2011), which highlight the importance of long-term monitoring (Haaland
et al., 2011). I suggest conducting an identical study for a longer period, such as the whole growing season MayOctober. The caveat of this study is that I restrict my analyses to a snapshot view of habitat in agroecosystems,
where community assembly is assumed to be stable.
With this snapshot view of habitat in mind, my local-scale analysis showed that cover type is a strong predictor of
arthropod abundance and richness. Prairie grassland cover had the highest arthropod abundance and richness (Fig.
2). As predicted, cultivated crop habitats contained a low abundance and richness of beneficial arthropods
(predators, parasitoids, pollinators), which is confirmed by other studies (Koh & Holland 2014; Pfiffner & Luka,
2003). Prairie and woodlot cover contained the same arthropod richness, but prairies contained two times more
abundance of arthropods than woodlots (Fig. 3). The addition of prairie grassland on a conventional farm could be a
potential solution to prevent arthropod biodiversity loss, as organic farming cannot adequately produce enough yield
to keep up with the growing population (Suefet, Ramankutty & Foley, 2012).
An important consideration to growers is the implications of the addition of semi-natural cover (e.g., prairie) on crop
fields. My work revealed two important effects prairie cover has on adjacent crop fields: (1) farms with prairie
grasslands planted adjacent to crop fields did not incur greater crop damage despite more on-farm herbivore
abundance (Fig. 3) and (2) the distribution of functional groups was altered due to prairie grassland borders. Results
showed that farms with prairie present had the highest abundance of all focal functional groups (herbivores,
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predators, parasitoids, pollinators) at the edges of crop fields closest to the prairie border (Fig. 4). Farms without
prairie present had the same abundance of all arthropod groups, including herbivores, at the edges and interior of
crops (Fig. 4). This arthropod movement between cultivated to uncultivated habitat can be related to natural
dispersal of arthropods, lack of suitable food in habitat, host alteration, or major disturbance such as the use of
pesticides (Gurr et al., 2017). Boetzl et al. (2019) demonstrated that the proportion of multiple ground-dwelling
predators declined from the field edge and this was attributed to the fact that semi-natural vegetation strips which
provided more suitable habitat and food resources altered arthropod dispersal. Therefore, a strategic placement of
prairie cover adjacent to crop fields has the potential to reduce herbivore spill-over into crop fields. The direct link
between prairie cover, reduced herbivore distribution in the crop field and no increase in crop leaf defoliation should
encourage farmers to include more habitat refuge areas.
5. Conclusion
Agricultural systems are engineered by humans; understanding how habitat influences arthropod community
assembly and processes will aid in management, design, and planning of our agro-ecosystems to best support
biodiversity. This study confirms that increasing local habitat diversity is a valid objective in high-intensity
agricultural landscapes, since it is associated with biodiversity benefits. Small areas of good quality semi-natural
areas, such as prairie grasslands, are therefore much more important than previously thought in conserving
biodiversity in managed landscapes and requires a management perspective and policy regulations to match.
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Photos from the August 10, 2019 Spiders of Blackwater Field Trip by Max Skwarna

Top left: Eris militaris, the Bronze Jumper
Top right: juvenile Mimetus puritanus, a pirate spider
Group photo (left to right): Richard Schwarz, Susan Blayney, John Miseresky, Tom
Mason, Anne Irwin, Carolyn King, Pierre Robillard, Jan McDonald, Steve LaForest

Photos from the TEA Bug Rearing Day by Max Skwarna

