
1 
 

 

 

 

 

 

 

 

 

 

 

The Spring 2015 School Malaise Trap Program was a huge success and your participation made it 

happen. This short report summarizes the program τ its procedures and results τ and all of the 

interesting discoveries from your work. .ŜŦƻǊŜ ǿŜ ƎŜǘ ǘƻ ǘƘŜ ǊŜǎǳƭǘǎΣ ƭŜǘΩǎ ǊŜǾƛŜǿ ǿƘŀǘ ǘƘŜ {ŎƘƻƻƭ 

Malaise Trap Program was all about and how we worked together to complete it. 

 

The Biodiversity Institute of Ontario (BIO), at the University of Guelph, is a research institute dedicated 

to rapidly identifying and documenting life in Canada and in the world. This is no easy job since there are 

millions of different species of animals and plants across the globe, and about 100,000 of them occur in 

CanadaΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƛǘΩǎ ƻŦǘŜƴ difficult to separate closely related species by their appearance, even for 

experts. Fortunately, BIO has developed a new tool that makes identifying species quick and easy τ ƛǘΩǎ 

called DNA barcoding. Just like a can of beans in a grocery store, where the barcode lets the cashier 

quickly know it is different from a can of peas, each species has a small piece of DNA that can be used to 

distinguish it from other species. .Lh ƛǎ ŀǎǎŜƳōƭƛƴƎ ŀ 5b! ōŀǊŎƻŘŜ ǊŜŦŜǊŜƴŎŜ ƭƛōǊŀǊȅ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 

species, called Barcode of Life Data SystemsΣ ŀƴŘ ǿŜΩǊŜ ŘƻƛƴƎ ƛǘ ǘƘǊƻǳƎƘ ŀ ƘǳƎŜ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ ŎŀƭƭŜŘ 

the International Barcode of Life project. We need help to complete ƛǘΣ ŀƴŘ ǘƘŀǘΩǎ ǿƘŜǊŜ ȅƻǳǊ Ŏƭŀǎǎ ŀƴŘ 

the School Malaise Trap Program fit in. 

 

 

 

http://malaiseprogram.ca/
http://www.biodiversity.ca/
http://www.boldsystems.org/
http://ibol.org/
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In April 2015, we sent out Malaise trap kits to 63 schools and 5 outdoor education sites across Canada.  

Each kit included a Malaise trap and an instructional video that gave each class a lesson on biodiversity, 

DNA barcoding, and the star of our program τ the Malaise trap. Because this tent-like apparatus is so 

effective at collecting insects we asked each school to set up its Malaise trap and collect insects during 

the same three weeks (April 20 τ May 8). At the end of the three weeks, all traps and collection bottles 

were returned to BIO to allow analysis to begin. 

 

 

Once the collection bottles arrived, BIO staff recorded details on the collection locality from each bottle 

and compiled the weather data recorded by the students in each class. Next, the contents of each bottle 

were poured into a sorting dish, and, using a microscope, every specimen was counted in each trap. Our 

staff then attempted to pick as many different species as possible, selecting up to 285 animals to DNA 

barcode from each trap. Each selected specimen was then placed in an individual well of a DNA tissue 

plate. If a specimen was too large to fit in a well, one leg was removed and placed in the well.  This 

process led to the assembly of 182 plates, with each full plate containing tissue from 95 specimens for a 

total sample size of 17,290 individuals! Once these plates were ready, they were transferred to the 

molecular laboratory for the next phase of barcode analysis.  

 

 
 

 

 

The first step in the laboratory was DNA extraction. All of the plates, each containing 95 specimens or 

legs, were incubated overnight in a special solution that extracts DNA out of the cells. The next day, the 

DNA was separated from other cell materials using one of our robots, lovingly called Franklin (after 

Rosalind Franklin, who helped to discover the structure of DNA in the 1950s). The second step in our 

analysis employed a clever technique called the polymerase chain reaction or PCR. By adding a cocktail 

of reagents to the DNA, then rapidly heating and cooling it several times, we created millions of copies 

of the DNA barcode region for the sample of DNA in each well. All these copies are necessary for the 

http://en.wikipedia.org/wiki/Rosalind_Franklin
http://en.wikipedia.org/wiki/PCR
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final laboratory step τ DNA sequencing where each well was analyzed on one of our DNA sequencers 

that use a laser to read the letters (A, C, G, and T) of each DNA barcode. !ƴŘ ǘƘŜǊŜ ȅƻǳ ƘŀǾŜ ƛǘΣ ǘƘŀǘΩǎ 

how we determined the DNA barcode for each insect (or other invertebrate) caught in your trap! 

 

 
 

 

Although the molecular work was complete, there was one more critical step ς 

the analysis of your sequence results. Your DNA barcodes needed to be 

compared with the records in BOLD, the Barcode of Life Data Systems to obtain 

identifications. When one of your DNA barcodes matched a record in BOLD, we 

could confidently assign its source specimen to that species, for example, to the 

European garden spider (Araneus diadematus) or to the Eastern ash bark beetle 

(Hylesinus aculeatus). In other cases, BOLD indicated that your record derived 

from a distinct species, but it could only assign it to a group such as the 

ichneumon wasps (Ichneumonidae) or one genus of tortricid moths (Acleris). In some cases, your 

barcodes did not find a match; they were brand new DNA barcodes for BOLD!  We will discuss these 

exciting discoveries later in this report. All of the identifications were then compiled for each trap to 

create the report that you are now reading. ²ŜΩǊŜ ǾŜǊȅ ŜȄŎƛǘŜŘ ǘƻ ǎƘŀǊŜ ǘƘŜ ƴŜǿǎΣ ǎƻ ƭŜǘΩǎ ƎŜǘ ǘƻ ǘƘŜ 

results.   

 

 

 

   

http://en.wikipedia.org/wiki/Sanger_sequencing
http://en.wikipedia.org/wiki/European_garden_spider
https://www.mun.ca/biology/bpromoters/Eastern_Ash_Bark_Beetle.php
https://www.mun.ca/biology/bpromoters/Eastern_Ash_Bark_Beetle.php
http://en.wikipedia.org/wiki/Ichneumonidae
http://en.wikipedia.org/wiki/Acleris
http://malaiseprogram.ca/wp-content/uploads/2014/07/Activity-1-Bug-ID.zip
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5ǊǳƳǊƻƭƭ ǇƭŜŀǎŜΗ LǘΩǎ ǘƛƳŜ ǘƻ share results for the Spring 2015 School 

aŀƭŀƛǎŜ ¢ǊŀǇ tǊƻƎǊŀƳΦ [ŜǘΩǎ ōŜƎƛƴ with a general summary. The Spring 

program involved 68 sites in 62 cities, 80 classrooms, and 2,302 

amazing students.  YouǊ ŎƭŀǎǎǊƻƻƳΩǎ ǘǊŀǇ ǿŀǎ ƻƴŜ ƻŦ су traps deployed 

from April 22 to May 8, 2015. Overall, we had relatively cool spring, 

especially during the first week of the trap deployment period. It was 

because of these cool temperatures and low specimen counts that the 

School Malaise Trap Program team decided to extend trapping from 

the original 2 week timeline to 3 weeks. Average daytime temperatures 

were 9.4°C for Week 1, 13.5°C for Week 2 and 17°C for Week 3.  

 

The 68 traps collected an average of 555 specimens during Week 1 and 2 combined, and 352 specimens 

in Week 3, for an average total of 907 specimens for the collecting period. The total number of 

specimens showed substantial variation among traps, from a low of 18 to a high of 9,000 specimens. It 

might surprise you that so many insects were collected in your schoolyard. If so, remember that you 

only collected for three weeks while insects fly in many regions of Canada for eight months of the year!  

The staff at BIO sorted the 61,776 specimens present in your 68 traps and selected 17,290 specimens for 

barcode analysis. When the molecular work was complete, 15,675 (91 %) of the specimens delivered a 

DNA barcode. Because we excluded a few short barcodes, the final dataset included 15,199 barcodes. 

The analysis of these barcodes revealed that you collected 2,968 species in just three weeks of sampling. 

¢ƘŀǘΩǎ very impressive because the estimated total number of terrestrial arthropod species found in 

Canada is 63,000, so you collected 4.71% of them. Some of these species were uncommon, with 1,912 

species only being collected in a single trap. More excitingly, your collecting efforts provided the very 

first records for 308 species.  

 

Furthermore, we are pleased to announce that since its inception in 2013, 

the School Malaise Trap Program has recently attained several incredible 

milestones through reaching approximately 10,000 students and 

educators from across Canada, representing nearly 250 schools and 13 

comparison sites. All five of the programs considered, the School Malaise 

Trap Program Team has sorted through 274,403 specimens, barcoding a 

total of 68,929 selected specimens, which ultimately represented 6,484 

species (this number does not include species overlap between 

programs). In total, 1,041 of these species were ƴŜǿ ǘƻ .LhΩǎ ƻƴƭƛƴŜ 

barcode reference library, BOLD and several species collected by the sites 

were new records for Canada and a few are possibly new species to 

science! You, as citizen scientists, have made an enormous and extremely 

valuable contribution to the International Barcode of Life Project as well 

as to your local community and school. Congratulations to you all! 

http://ibol.org/
http://malaiseprogram.ca/how-it-works/the-results/spring-2015/
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All of the 2,968 species that you collected were arthropods τ invertebrates 

with a hard external skeleton. If you look at the pie chart aboveΣ ȅƻǳΩƭƭ ƴƻǘƛŎŜ 

that many (43%) of the species were flies (scientific name: Diptera). Some 

groups of flies were particularly diverse; there were 316 species of midges 

(Chironomidae), 137 species of fungus gnats (Sciaridae), as well as 137 species 

of gall midges (Cecidomyiidae). In addition, just like the Fall 2014 and Spring 

2014 programs, the most abundant species was a midge. After flies, the next 

most species diverse group was the bees, wasps, and ants (Hymenoptera), 

followed by the beetles (Coleoptera). Most of the species in these groups have 

ǿƛƴƎǎΣ ǎƻ ƛǘΩǎ ƴƻǘ ǎǳǊǇǊƛǎƛƴƎ ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ƛƴ ȅƻǳǊ aŀƭŀƛǎŜ ǘǊŀǇǎΦ IƻǿŜǾŜǊΣ ȅƻǳ ŀƭǎƻ ŎƻƭƭŜŎǘŜŘ 

ǎƻƳŜ ƎǊƻǳǇǎ ǘƘŀǘ ŘƻƴΩǘ Ŧƭȅ ǎǳŎƘ ŀǎ ǎǇǊƛƴgtails (Collembola), spiders (Araneae), and millipedes (Julida).  

 

 

 

Flies (Diptera)

Bees, wasps & ants (Hymenoptera)

Beetles (Coleoptera)

True bugs (Hemiptera)

Moths & butterflies (Lepidoptera)

Spiders (Araneae)

Mites (Arachnida)

Thrips (Thysanoptera)

Springtails (Collembola)

Stoneflies (Plecoptera)

Barklice & booklice (Psocoptera)

Lacewings (Neuroptera)

Caddisflies (Trichoptera)

Pseudoscorpions (Pseudoscorpiones)

Harvestmen (Opiliones)

Earwigs (Dermaptera)

Scorpionflies (Mecoptera)

Millipedes (Julida)

Grasshoppers & crickets (Orthoptera)

Mayflies (Ephemeroptera)

Dragonflies (Odonata)

http://en.wikipedia.org/wiki/Arthropod
http://en.wikipedia.org/wiki/Chironomidae
http://en.wikipedia.org/wiki/Chironomidae
http://en.wikipedia.org/wiki/Sciaridae
http://malaiseprogram.ca/wp-content/uploads/2015/06/SSMTP_2015_Full_Species_List.pdf
http://malaiseprogram.ca/wp-content/uploads/2015/06/SSMTP15_Full_Image_Library_VB.pdf
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And now the section of the report that many of you have been waiting for τ to see how your 

schoolyard compared with the other schools across Canada. There are many ways to 

measure biodiversity, but we have adopted four metrics for comparisons among the 

sites: 

The simplest metric compares the number of specimens collected by each trap. The 

great advantage of this method is that anyone can do it τ so long as you can count! In 

ǇǊŀŎǘƛŎŜΣ ƛǘΩǎ ƴƻǘ ŀ ǾŜǊȅ informative measure of biodiversity, since it can be affected by 

one or a few very common species. However, there was variation in the total number 

of specimens caught, ranging from a low of 18 individuals, to the winner for this 

category τÉcole Agnes Davidson Elementary School in Lethbridge, Alberta, which had 

a catch of 9,000 specimens -- congratulations!  

School/Comparison Site Province/Territory Trap # Total Specimens 

École Agnes Davidson 
Elementary School 

Alberta EQP-CLL-610 9000 

Yellow Grass School Saskatchewan  EQP-CLL-639 8900 

Whitewood School Saskatchewan EQP-CLL-582 4710 

 

The second way to compare biodiversity, and certainly one of the best ways, is to 

count the total number of species in a sample. By using DNA barcoding, we were 

able to quickly determine the number of species at each site, even if some could 

not be assigned to a particular species. The total species count varied among sites. 

The winner for the most species collected, with an extraordinary 186, was Camp 

Heidelberg Nature Centre in Waterloo, Ontario.  

 

School/Comparison Site Province/Territory Trap # Species Count 

Camp Heidelberg Nature Centre Ontario EQP-CLL-812 186 

Russell Public School Ontario EQP-CLL-906 160 

Merritt Secondary School British Columbia EQP-CLL-555 158 

 

A third way to compare biodiversity is to consider the rarity of the species that were collected. The 

Barcode of Life Data Systems (BOLD) has over 4 million DNA barcodes, including records for over 40,000 

http://malaiseprogram.ca/wp-content/uploads/2015/06/Spring-SMTP-2015-Full-Data.xlsx
http://ad.lethsd.ab.ca/
https://outdooredguys.wordpress.com/
https://outdooredguys.wordpress.com/
http://www.boldsystems.org/
http://malaiseprogram.ca/wp-content/uploads/2015/06/Spring-2015-Table-of-Winners.xlsx
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Canadian terrestrial arthropod species, so it is not very often that one is able to add coverage for a new 

species. As a result, we were amazed that 308 new species were detected in your collections. When we 

compared the number of new species detected at each site, the numbers were close τ congratulations 

to our winner Merritt Secondary School in Merritt, British Columbia for collecting 24 species new to 

BOLD.  

 

School/Comparison Site Province/Territory Trap # Species New for BOLD 

Merritt Secondary School British Columbia EQP-CLL-555 24 

Queen Charlotte Secondary 
School 

British Columbia EQP-CLL-556 20 

Clearwater Secondary School British Columbia EQP-CLL-549 15 

George M. Dawson Secondary 
School 

British Columbia EQP-CLL-605 15 

 

Finally, biodiversity between sites can be compared by examining the overlap in species among sites. 

With 68 traps deployed for the same period, any species that was only collected in a single trap is 

ŎŜǊǘŀƛƴƭȅ ŀ ΨǊŀǊŜΩ ǎǇŜŎƛŜǎΦ In total, there were 1,912 rare species. Clearwater Secondary School in 

Clearwater, British Columbia had the lead in collecting rare species with 107.  [ŜǘΩǎ ƎƛǾŜ ǘƘŜƳ ŀ ōƛƎ 

round of applause!  

 

School/Comparison Site Province/Territory Trap # Species Unique to Trap 

Clearwater Secondary School British Columbia EQP-CLL-549 107 

Merritt Secondary School British Columbia EQP-CLL-555 80 

Queen Charlotte Secondary 
School 

British Columbia EQP-CLL-556 75 

 

http://moodle.sd58.bc.ca/moodle/course/view.php?id=539
http://clearsec.sd73.bc.ca/
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We would like to conclude by thanking all of the participants in the Spring 2015 School Malaise Trap 

Program. This project would not have succeeded without the enthusiasm, curiosity, and dedication of 

every student, teacher, and colleague. Please check our website ǇŜǊƛƻŘƛŎŀƭƭȅ ŦƻǊ ǳǇŘŀǘŜǎΣ ŀƴŘ ǿŜΩƭƭ ōŜ ƛƴ 

touch when we roll out the Fall 2015 program!  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

http://malaiseprogram.ca/
https://www.facebook.com/pages/School-Malaise-Trap-Program/921758251188544?ref=hl
https://twitter.com/Smtp_Canada
https://twitter.com/Smtp_Canada
http://malaiseprogram.ca/

