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The Spring 2014 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 DatasystemsΣ 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 March 2014, we sent out Malaise trap kits to 54 schools across Ontario.  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 two weeks (April 22 

τ May 5). To obtain comparative results, we also partnered with three great organizations, in addition 

to a private comparison site in Brockville, that agreed to run Malaise traps: Grand River Conservation 

Authority (Guelph Lake), Royal Botanical Gardens, and Nickel District Conservation Authority (Lake 

Laurentian) in collaboration with EarthCare Sudbury. At the end of the two 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 135 full plates and 3 partial plates, with each full plate containing tissue 

from 95 specimens for a total sample size of 12,968 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 

http://www.grandriver.ca/index/document.cfm?Sec=27&Sub1=126&sub2=0
http://www.grandriver.ca/index/document.cfm?Sec=27&Sub1=126&sub2=0
http://www.rbg.ca/
http://nickeldistrict.ca/en/
http://nickeldistrict.ca/en/
http://www.greatersudbury.ca/living/environmental-initiatives/earthcare-sudbury/
http://en.wikipedia.org/wiki/Rosalind_Franklin
http://en.wikipedia.org/wiki/PCR
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of the DNA barcode region for the sample of DNA in each well. All these copies are necessary for the 

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 Database 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 

summer flier sedge (Limnephilus submonilifer) or to the multicoloured Asian lady 

beetle (Harmonia axyridis). 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 brown lacewings (Hemerobiidae). 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://www.troutnut.com/hatch/2847/Caddisfly-Limnephilus-submonilifer-Summer-Flier-Sedge
http://www.troutnut.com/hatch/2847/Caddisfly-Limnephilus-submonilifer-Summer-Flier-Sedge
http://en.wikipedia.org/wiki/Harmonia_axyridis
http://en.wikipedia.org/wiki/Harmonia_axyridis
http://en.wikipedia.org/wiki/Ichneumonidae
http://en.wikipedia.org/wiki/Hemerobiidae
http://biodiversity.ca/malaise/resources/Secondary/Activity%201-%20Bug%20ID.zip
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Drumroll please! LǘΩǎ ǘƛƳŜ ǘƻ ǎƘŀǊŜ ǊŜǎǳƭǘǎ ŦƻǊ ǘƘŜ Spring 2014 School 

aŀƭŀƛǎŜ ¢ǊŀǇ tǊƻƎǊŀƳΦ [ŜǘΩǎ ōŜƎƛƴ ǿƛǘƘ a general summary. The spring 

program involved 54 schools in 41 cities, 93 classrooms, and 2,258 

amazing students.  Your classroomΩǎ ǘǊŀǇ was one of 58 traps deployed 

from April 22 to May 5, 2014. We had relatively cool spring 

temperatures during the trap deployment period. Average daytime 

temperatures were 10.1°C for Week 1 and 10.3°C for Week 2.  

The 58 traps collected an average of 154 specimens in Week 1 and 328 

specimens in Week 2, for an average total of 482 specimens for the 

collecting period. The total number of specimens showed some variation among traps, from a low of 27 

to a high of 3,884 specimens. It might surprise you that so many insects were collected in your 

schoolyard. If so, remember that you only collected for two weeks while insects fly in Ontario for eight 

months of the year!  

The staff at BIO sorted the 27,965 specimens present in your 58 traps and selected 12,968 specimens for 

barcode analysis. When the molecular work was complete 12,502 (96%) of the specimens delivered a 

DNA barcode. Because we excluded a few short barcodes, the final dataset included 11,425 barcodes. 

The analysis of these barcodes revealed that you collected 704 species in just two weeks of sampling. 

¢ƘŀǘΩǎ very impressive because there are only 70,000 species known from all of Canada so you collected 

1% of them. Some of these species were uncommon, with 360 species only being collected in a single 

trap. More excitingly, your collecting efforts provided the very first records for 20 species. You should 

feel proud that you have made such an important contribution to the International Barcode of Life 

project!  

 

Last spring, a group of 60 schools participated in the School Malaise Trap 

Program and collectively they were able to find some 1,400 species and 

almost 100,000 individual insects.  The large difference in numbers 

ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ȅŜŀǊǎ Ŏŀƴ ōŜ ŜȄǇƭŀƛƴŜŘ ōȅ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘƛǎ ȅŜŀǊΩǎ 

winter. Average temperatures during this spring were several degrees 

ƭƻǿŜǊ ǘƘŀƴ ƻǾŜǊ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ƭŀǎǘ ȅŜŀǊΩǎ ǎǇǊƛƴƎ ǇǊƻƎǊŀƳΦ !ǎ ƛƴǎŜŎǘǎ ŀǊŜ 

cold blooded animals the surrounding air temperature has a big impact 

on their occurrence.  

 

We also found that just 472 species were shared between the two years 

which is about 67%. The life span of many insect species is rather short 

όǎƻƳŜǘƛƳŜǎ ƻƴƭȅ ŀ ŦŜǿ Řŀȅǎ ƻǊ ǿŜŜƪǎύΦ ¢Ƙƛǎ ȅŜŀǊΩǎ ǎǇǊƛƴƎ ǿŀǎ ŀōƻǳǘ м-2 

weeks later than last year which might explain why we found so many 

different species in both years even at schools that participated both 

times.  

http://ibol.org/
http://malaiseprogram.ca/2014Springsummary.html
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Most of the 704 species that you collected were arthropods τ invertebrates with a hard external 

skeleton. LŦ ȅƻǳ ƭƻƻƪ ŀǘ ǘƘŜ ǇƛŜ ŎƘŀǊǘ ōŜƭƻǿΣ ȅƻǳΩƭƭ ƴƻǘƛŎŜ ǘƘŀǘ Ƴƻǎǘ ό64%) of the species were flies 

(scientific name: Diptera). Some groups of flies were particularly diverse; there 

were 186 species of midges (Chironomidae), 46 species of fungus gnats 

(Sciaridae), and 29 species of scuttle flies (Phoridae). The most abundant 

species was also a fly τ a chironomid (Limnophyes sp.). After flies, the next 

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

followed by moths and butterflies (Lepidoptera). Most of the species in these 

ƎǊƻǳǇǎ ƘŀǾŜ ǿƛƴƎǎΣ ǎƻ ƛǘΩǎ ƴƻǘ ǎǳǊǇǊƛǎƛƴƎ ǘƘŀǘ they were collected in your 

Malaise traps. However, you also collected some ƎǊƻǳǇǎ ǘƘŀǘ ŘƻƴΩǘ Ŧƭȅ such as 

springtails (Collembola), spiders (Araneae), and snails (Stylommatophora).  

 

 

 

 

 

 

 

 

 

 

 

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 and parks in Ontario. 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 27 individuals, to the winner for this 

category τ T.A. Blakelock High School in Oakville, which had a catch of 3,884 

specimens -- congratulations!  

http://malaiseprogram.ca/2014Springdata.html
http://en.wikipedia.org/wiki/Arthropod
http://en.wikipedia.org/wiki/Chironomidae
http://en.wikipedia.org/wiki/Sciaridae
http://en.wikipedia.org/wiki/Sciaridae
http://en.wikipedia.org/wiki/Delia_antiqua
http://tab.hdsb.ca/
http://biodiversity.ca/malaise/resources/Spring%202014%20All%20Species.pdf
http://biodiversity.ca/malaise/resources/Spring%202014%20All%20Images.pdf
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School/Comparison Site Trap # Total Specimens 

T.A. Blakelock High School EQP-CLL-523 3884 

Brockville Comparison Site EQP-CLL-555 3429 

Westvale Public School EQP-CLL-575 1354 

 

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 107, was Royal 

Botanical Gardens.  

 

School/Comparison Site Trap # Species Count 

Royal Botanical Gardens EQP-CLL-603 107 

Brantford Collegiate Institute EQP-CLL-581 92 

Holy Cross School EQP-CLL-580 81 

 

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

Barcode of Life Datasystems (BOLD) has over 3 million DNA barcodes, including records for over 58,000 

Canadian 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 20 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 winners 

Thistletown Collegiate Institute in Etobicoke and Lake Laurentian Conservation Area for collecting 4 

species new to BOLD.  

 

School/Comparison Site Trap # Species New for BOLD 

Thistletown Collegiate Institute EQP-CLL-596 4 

Lake Laurentian Conservation Area EQP-CLL-577 4 

Belfountain Public School EQP-CLL-570 2 

Rainham Central School EQP-CLL-508 2 

Grand River Conservation Authority EQP-CLL-566 2 

St. Pius X EQP-CLL-546 2 

http://www.rbg.ca/
http://www.rbg.ca/
http://www.boldsystems.org/
http://www.tdsb.on.ca/Findyour/Schools.aspx?schno=2812
http://nickeldistrict.ca/en/
http://malaiseprogram.ca/2014Springwinners.html
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Finally, biodiversity between sites can be compared by examining the overlap in species among sites. 

With 58 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 360 rare species. However, Royal Botanical Gardens had 

the lead in collecting rare species - 26.  [ŜǘΩǎ ƎƛǾŜ ǘƘŜƳ ŀ ōƛƎ ǊƻǳƴŘ ƻŦ ŀǇǇƭŀǳǎŜΗ  

 

School/Comparison Site Trap # Species Unique to Trap 

Royal Botanical Gardens EQP-CLL-603 26 

Lake Laurentian Conservation Area EQP-CLL-577 18 

Craig Kielburger Secondary School EQP-CLL-526 17 

 

 

 

 

 

 

 

 

http://www.rbg.ca/
http://hrh.wrdsb.ca/

