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The Spring2014 School Malaise Trap Prograwas a huge success and your participation made it

happen. This short reportsummarize the programt its procedures and results and allof the

interesting discoveriedrom your work . S¥T2NB ¢S 3ASG G2 GKS NBad#f Gasx f
Malaise Trap Program was all about and how we worked together to edenip.

TheBiodiversity Institute of Ontari@BIO), at the University of Guelph, is a research institute dedicated

to rapidly identifying and documenting life in Canada and in the wdtiis is no easy job sie there are

millions ofdifferent species o&nimals and plants across the globe, afmbut 100,000 of them occur in

Canad® LYy | RRA (diffiulytd sepaint@ dlosélyFalafey species by their appearance, even for

experss. Fortunately BIO hasleveloped a new tool that makes identifying species quick and eakyi Q &

called DNA barcodingust like a can of beans in a grocery store, where the barcode lets the cashier
quickly know itis different from a can of peas, each species has a small gidaiA thatcan beused to

distinguish itfrom other species. Lh A& lFaaSYyofAy3 | 5b! o0F NO2RS NBTS
species, calle@arcode of Life Daggstem& F YR $SQNB R2Ay3 Al GKNRdAAK |
the International Barcode of Lifproject. Weneedhelpto compleeA G = | yR GKIF 1 Qa 6 KSNB

the School Malaise Trap Program fit in.



http://malaiseprogram.ca/
http://www.biodiversity.ca/
http://www.boldsystems.org/
http://ibol.org/

Collecting Specimens

In March 2014, we sent out Malaise trap kitto 54 schools acros®ntario. Each kit included a Malaise
trap and a instructionalvideo that gave each claadesson on biodiversity, DNA barcoding, and the star
of our programt the Malaise trapBecausehis tentlike apparatus iso effective at collectingnsects

we askedeachschoolto set upits Malaisetrap and collect insects during the sanveo weeks(April 22

T Mayb5). To obtain comparative resultsve also partnered withhree great organizationsin addition

to a private comparison site in Brockvillghat agreed to run Malaise trap&rand RiveConservation
Authority (Guelph Lake)Royal Botanical Gardenand Nickel District Conservation Authorityake
Laurentian)in collaboration withEarthCare SudburyAt the end of the two weeks, all traps and
collection bottleswere returned to BlQo allow analysis to begin

Sorting Specimens

Once the collection bottles arrived, BIO staff recorded details on the collection locality from each bottle
and compiled the weather dataecorded by thestudentsin each clasdNext, thecontentsof each bottle

were pouredinto a sorting dish, and, using a microscope, ewggcimenwas countedn eachtrap. Our

staff then attempted to pick as many different species as possiglecting up to 285 animals to DNA
barcodefrom 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 weline leg was removed and placed in the wellhis
process led to the assembly d85 fullplatesand 3 partial plateswith eac full plate containing tissue

from 95 specimens for a total sample sizel@968individuals!Once these plates were readythey
weretransferred to the molecular laboratory for ¢hnextphase otbarcode analysis.

Sequencing Specimens

The first step in the laboratory was DNA extractigfi.of the plates, each containing 95 specimens or
legs, were incubated overnight in a special solution #dtactsDNA out of the cellsThe next day, the

DNA was separated from other cell materials using one of our robots, lovingly called Franklin (after
Rosalind Franklirwho helpedto discover the structure of DNA in thé30s).The second step in our
analysis employed clever technique called theolymerase chain reactioor PCRBY adding a cocktail

of reagentsto the DNA then rapidly heating and cooling it several timeg, created millions of copies
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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

of the DNA barcode region fdhe sample of DNA in each weMll these copies are necessary for the

final laboratory stepr  DNA sequencingthere each well waanalyzed on one of oUDNA sequencers

that use a laser to read the letters (A, C, G, and T) of each DNA barcgdB. G KSNB &2dz KI @S
how we determined the DNA barcode for each insect (or other invertebrate) caught in your trap!

Analyzing the Sequences

Although the moleculawork was completethere was one moreritical stepg
the analysis of your sequence resultéour DNA barcodesneeded to be
how to query a DNA compared withthe records in BOLD, thBarcode of Life Database tbtain
identifications.Whenone of yourDNA barcods matched a record iBBOLD we
could confidently assigtsi source specimeto that species, for example, to the
summerflier sedge(lLimnephilus submonilifeor to the multicolouredAsian lady
click here. \o beetle (Harmonia axyridis In other casesBOLD indicated that your record
derived froma distinct species, but it could only assign it to a greuph aghe
ichneumon waspglchneumonidag or brown lacewinggHemerobiidag. In somecasesyour barcodes
did not find a matchthey werebrand new DNA barcoddor BOLD We will discusghese exciting
discoveriedater in this report All of the identifications were then compilddr each trapto create the
report that yau are nowreadingz SQNBE @GSNE SEOAGSR (2 amduB GKS y

For a fun classroom

activity that shows

barcode on Barcode

of Life Datasystems,
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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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program involved54 schools in4l cities, 93 classrooms, and®,258
amazingstudents. Your classroon® &  iallbnkJbB8 traps deployed
from April 22 to May 5, 2014 We had relatively cool spring
temperatures during the trap deploymentperiod. Average daytime

the interactive map here.
Click on each of the

icons To see the school

temperatures werel0.1°Cfor Week 1 and.0.3°Clor Week 2 name and the results

The 58 traps collectechn average of54specimens in Week 1 aid28  JRISARICURICS
specimens in Wek 2, for an average total dB2specimens for the

collecting periodThe total number of specimens showedmevariationamong trapsfrom a low of27
to ahigh of3,884specimenslt might suprise you that so many insects were collected in your
schoolyard If so,remember thatyou only collectedor two weekswhile insects fly in Ontario for eight

months of the year!

The staff at BIO sorted th27,965specimengresent inyour 58 trapsand selectedl 2,968specimendor
barcodeanalysisWhenthe molecularwork wascomplete12,502(96%) of the specimenslelivered a
DNA barcodeBecause we excludexifew short barcodesthe final datasetncluded11,425barcodes.
Theanalysis ofhesebarcodes revealed that you collect@@4 speciesn just two weeks of sampling

¢ K | vierQi@pressivebecausehere are only70,000species knownrbm all of Canadao youcollected
1% of them.Some othese speciesvere uncommonwith 360species onlypeingcollected in a single
trap. More excitinglyyour collecting efforts provided theeryfirst recordsfor 20 speciesYou should
feel proud thatyou have made sucin important contribution to thdnternationalBarcode of Life

project!

o

For an advanced classroom
activity, it would be interesting
fo test these three hypotheses:

1) Were the number of individuals
and species collected higher in Week
2 than in Week 1?

2) Were the number of individuals
and species collected associated with
the average daytime temperatures
of the site?

3) Were the number of individuals

and species collected associated with

the population of the city/ town
where the trap was deployed?

Last spring, a group of 60 schools participatethe School Malaise Trap

Program and collectively they were able to find son®00 species and

almost 100000 individual insects. The large difference in numbers

0Si6SSy (KS (o2 &@SFHNBR Oly 068 SELX | AYS
winter. Average tempeitares during this spring were several degrees

t26SNJ 0Ky 2@SNJ GKS O2dzNAS 2F flFad &S
cold blooded animals the surrounding air temperature has a big impact

on their occurrence.

We also found that just 472 species weteared between théwo years

which is about 67%. The life span of many insect species is rather short
6az2YSiAyYSa 2yte | ¥Sg RIHea 2M gSS{avd
weeks later than last year which might explain why we found so many

different specés in both years even at schools that participated both

times.


http://ibol.org/
http://malaiseprogram.ca/2014Springsummary.html

Most of the 704 species that you collected werarthropodst invertebrates with a hard external

skeleton.L ¥ @2dz £221 G GKS LIAS OKe4M)Iof the SHedes WeredflRdzQf f
(scientific name: Dipterapome groups of flies were particuladiverse;there

To see a list of all 704 were 186 species ofmidges (Chironomidag)6 species offungus gnats

species collected in the (Sciaridae) and 29 species of scuttle flies (Phorida€lhe most abundant

Spring 2014 School species was also a fty a chironomid (Limnophyessp). After flies, the next

Malaise Trap Program, L most species diversegroup was bees, wasps, and antéHymenopter3,

followed bymoths and butterfles (Lepidopterd. Most of the species in these
IANRdzLJA KIF @S gAy3Iasz amey were bected iiour & dzZNLINJR -
Malaise trapsHowever, you also collected sorfeNR dzLJ& ( KsudhasR2y Qi
springtails(Collembol3, spiders (Aaneae) and snails$tylommatophor

click here. To just see a
picture of each species,

click here.

M Flies (Diptera)

W Bees, wasps & ants (Hymenoptera)
m Moths & butterflies (Lepidoptera)
M Beetles (Coleoptera)

W True bugs (Hemiptera)

W Spiders (Araneae)

W Springtails (Collembola)

B Mites (Arachnida)

m Stoneflies (Plecoptera)

W Thrips (Thysanoptera)

W Lacewings (Neuroptera)

m Harvestmen (Opiliones)

W Pseudoscorpions (Pseudoscorpiones)
W Woodlice (Isopoda)

[ Earwigs (Dermaptera)

m Barklice & booklice (Psocoptera)

= Caddisflies (Trichoptera)

@ Millipedes (Julida)

Land snails & Slugs (Stylommatophora)

And now thesection of the reporthat many of you have been waiting for to see how your
schoolyard compared with thetler schools and parks in Ontaribhere are many
ways to measure biodiversitiput we have adoptedour metrics for comparisos
amongthe sites

Click here fo view the

results from all 58 trap

sites. In addition to the
The simplest metricompares the number of specimensollectedby each trapThe EEEINEIRCERREERES
great advantage of this metid is that anyone can dotit so long as you can courtl RS SERWERVERe 56 L
LIN} OG A OS2 infoinative méasireoftbiod@&sitesince it can be affected byjScms i ErgwaeT e
one or a few very common specid$owever, there wasgariation in the totainumber s population data
of specimens caughtianging froma low of 27 individuals to the winner for this [EESSSESTETIINE
categoryt T.A. Blakelock High Schoiol Oakville which had a catch 0f3,884
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

Number of Specimens Caught — Top 3:

School/Comparison Site Trap # Total Specimens
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 specida a sampleBy using DNA barcoding, we were
able to quicklydetermine the number ofpecies at each site, evensidme could

not be assigmed to a particularspeciesThe total species count variegimong sites

The winner for the most species @@tted with an extraordinary107, was Royal

all the results. AP 3| Botanical Gardens

If you would like fo see

how your school ranked
in these four categories,

click here for tables of

Number of Species Caught — Top 3

School/Comparison Site Trap # Species Count
Brantford Collegiate Institute EQP-CLL-581 92
Holy Cross School EQP-CLL-580 81

A third way to compare biodiversity is to considéne rarity of the species thatere collected. The
Barcode of Life Dasystems(BOLD) has ové&million DNA barcodes, includimgcords forover 58000
Canadiarspecies, sdt is not very often that one is able to add coverage foresv speciesAs a result,
we were amazedthat 20 new species weraletected in your collectionswhen we compared the
number of new species detected at each sitegs numbers were close congratulations taour winners
Thistletown Collegiate Institutén Etobicoke and_ake LaurentiarConservation Aredor collecting4
species new to BOLD

Number of New Species Added fo DNA Barcode Library — Top 3:

School/Comparison Site Trap # Species New for BOLD

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

Finally, biodiversity between sites can be comparecekgminingthe overlapin speciesamongsites.

With 58 traps deployed for the same period, any species thas only collected in a single trap is

OSNIF Ayt & [|In tataldthai® ere260 & Odp&i@silowever,Royal Botanical Gardetad

the lead incollecting rare specie26. [ SG Qa 3IA PGS GKSY || o6A3 NRdzyR 2F I LJ

Number of Species Unique to Trap — Top 3:

School/Comparison Site Trap # Species Unique to Trap
Lake Laurentian Conservation Area EQP-CLL-577 18
Craig Kielburger Secondary School EQP-CLL-526 17
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http://www.rbg.ca/
http://hrh.wrdsb.ca/

