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The Spring2015 School Malaise Trap Prograwas a huge success and your participation made it

happen. This short reportsummarize the programt its procedures and results and all of the

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

TheBiodiversity Institute of Ontari¢BlO), at the University of Guelph, is a research institute dedicated

to rapidly identifying and documenting life in Canada and in the wdtids is no easy job sia there are

millions ofdifferent species ofinimals and plants across the globe, afbut 100,000 of them occur in

Canad® Ly I RRA {diffieulyta sepaiai@ alosalyFdiatey species by their appearance, even for

expert. Fortunately BIO hasleveloped a new tool that makes identifying species quick andeakyi 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 pidaiA thatcan beused to

distinguish ifrom other species. Lh A& | aaSYoftAy3  5b! o6FNO2RS NBTFS
species, calle@arcode of Life Datd/stemg YR ¢SQNB R2Ay3 Al GKNRdAK |
the International Barcode of Liferoject. Weneedhelpto compleeA G = | yR (G KIFiQa 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 April 2015 we sent out Malaise trap kitso 63 schoolsand 5 outdoor education sitescrossCanada
Each kit included a Malaise trap andl iastructionalvideo that gave each classlesson on biodiversity,
DNA barcoding, and the star of our programthe Malaise trapBecause liis tentlike apparatus iso
effective at collectingnsects ve askedeachschoolto set upits Malaisetrap and collect insects during
the samethree weeks(April 20t May 8. Atthe end of the threeveeks, all traps and collection bottles
were returned to BIQo 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, usiregmicroscope, evergpecimenwas countedn eachtrap. Our

staff then attempted to pick as many different species as posssielecting up to 285 animals to DNA
barcodefrom each trap Each selected specimen was then placed in an individual well of aiSdJa

plate. If a specimen was too large to fit in a wetine leg was removed and placed in the weThis
process led to the assembly 882 plates with eachfull plate containing tissue from 95 specimens for a
total sample size 017,290 individuals!Once these plates were readythey were transferred to the
molecular laboratory for th nextphase otbarcode analysis.

Sequencing Specimens

The first step in the laboratory was DNA extracti@fi.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 Frankljrwho helpedto discover the structure of DNA in the 19508he 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 times, we created millions of copies
of the DNA barcode region fahe sample of DNAnieach well All these copies are necessary for the



http://en.wikipedia.org/wiki/Rosalind_Franklin
http://en.wikipedia.org/wiki/PCR

final laboratory stepr  DNA sequencing/here each well waanalyzed on one of oUPNA sequencers

that use a laser to read the letters (8, G, and T) of each DNA barcdde/ R

i KSNB

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

For a fun classroom
activity that shows
how to query a DNA
barcode on Barcode
of Life Data Systems,
click here. \o

Analyzing the Sequences

Although the moleculawork was completethere was one moreritical stepg
the analysis of yar sequence resultsYour DNA barcodesneeded to be
compared withthe records in BOLD, thgarcode of Life Dat8ystemgo obtain
identifications. When one of yourDNA barcods matched a record ilBBOLD we
could confidently assigrsi source specimeto that species, for example, to the
European garden spideAfaneus diadematysor to the Eastern ash bé beetle

(Hylesinus aculeatiyisin other casesBOLD indicated that your record derived
from a distinct species, but it could only assign it to a graugh asthe

ichneumon waspglchneumonidag or one genus oftortricid moths (Acleri3. In some cases,your
barcodes did not find a matctihey werebrand new DNA barcoddor BOLD We will discusghese
exciting discoverietater in this report All of the identifications were then compilddr each trapto
create the report that ya are nowreading.2 SQNB @SNE SEOAGSR

results.
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European garden spider (Araneus

diadematus)

Eastern ash bark beetle (Hylesinus

aculea fus)

Tchneumon wasp (Tchneumonidae)

Tortricid moth (Acleris sp,)


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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program involved68 sitesin 62 cities, 80 classrooms, and 2,30z
amazing studentsYolNJ Of I 8 ANR 2 Y QA& tradsHeployed!
from April 22 to May 8, 20150verall, wehad relatively cool spring
especially during the first week of the trap deploymemriod. It was
because of these cool temperaturasd low specimen counthat the
School Malaise Trap Program team decided to extend trapping fi JRESARASURISS
the original2 weektimelineto 3 weeksAverag daytime temperatures

were 9.£C for Week 113.5C for Week 2nd 17°C for Week 3

the interactive map here.
Click on each of the

icons To see the school

name and the results

The68traps collected an average 655 specimens during/eek land 2 combinedand 352 specimens

in Week 3 for an average total (07 specimas for the collecting period. The totalmber of

specimens showed substantiariation among trapsrom a low ofl8to a high 0f9,000specimens. It
might surprise you that so many insects were collected in your schoolyard. If so, remiabgou

only collected for threaveekswhile insects fly in many regions of Canada for eight months of the year!

The staff at BIO sorted th&l,776specimengresent inyour 68trapsand selectedl7 290 specimendor
barcodeanalysisWhenthe molecularwork wascomplete 15,675(91 % of the specimenslelivered a
DNA barcodeBecause we excludeaifew short barcodesthe final datasetncluded15,199barcodes.
Theanalysis ofhesebarcodes revealed that you collect@P68speciesn justthree weeks of sampling
¢ K I virQimpressivebecausehe estimated total number of terrestrial arthropogpecies found in
Canada is 6800, so youcollected4.71% of them Some othese speciesvere uncommonwith 1,912
specienly beingcollected in a single trapMore excitinglyyour collecting efforts provided theery
first recordsfor 308 species

For an advanced classroom  § y 3 Furthermore, ve are pleased to announce that since its inception in 2013,
activity, it would be inferesting the SchooMalaise Trap Program hascentlyattained severalincredible

to fest these three hypotheses: milestones through reachingpproximately 10,000 students and
educators from across Canaaapresnting nearly 250 schools and 13
comparison sitesAll five of the programs considered, the Schdalaise
Trap Program Team haserted through 274,403 specimens, barcoding a

1) Were the number of individuals

and species collected higher in Week

3 than in Week 1 & 27 total of 68,929selectedspecimenswhich ultimatelyrepresented 6,484
2) Were the number of individuals specieqthis numberdoes not include species overlap between
and species collected associated with programs) In total, 1041 of these specieserey S¢ (2 . LhQa 2yf A
the average daytime femperatures barcode reference library, BOlaDd several species collected by the sites
of the site? were new records for Canada amdfew arepossiblynew species to
sciencelYou, as citizen scientgthave made aenormousandextremely
3) Were the number of individuals valuable contribution tdhe International Barcode of Life Projeas well

SUSIEESESECIERERICE e SRRV | oS to yourlocalcommunity and school. Congratulatisto you all
the population of the city/ town

where the trap was deployed? 4



http://ibol.org/
http://malaiseprogram.ca/how-it-works/the-results/spring-2015/

Spring 2015 School Malaise Trap Program Overall Species Pie Chart
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All of the 2,968 species that you collected wexghropodst invertebrates

with a hard external skeleton. you look at the pie chariboves & 2 dzQf t y 2 {
that many (43%) of the species werégdl (scientific name: Diptera). Some

in the Spring 2215 U@ groups of flies were particularly diverse; there were 316 speciesidfjes

School Malaise Trap (Chironomidag) 137 species dfingus gnats (Sciaridgeds well as 137 species

Program, click here. To of gall midges (Cecidomyiidaé). addition, just likehe Fall 2014 and Spring

just see a picture of 2014 programs, the most abundant species was a midge. After flies, the next

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

followed by the beetles (Coleoptera). Most of the species in these groups have
gAYy3Ias a2 AdQa y2i adaNIINRaiAy3d 0KIFIG GKSe& gSNB O2f f
a2YS 3ANRdzLJA G KI O gt (Calémbdial), Spidérsigdneak) ZandamiliNgdes (Julida).

To see a list of all

2968 species collected

each species, click here.



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

And now thesection of the reporthat many of you have been waiting for to see how your
schoolyard compared with the other schoalsross Canaddhere are many ways to
measure biodiversityput we have adoptedour metrics for comparisosamonghe
sites

Click here fo view the

results from all 68 trap

sites. In addition to the
The simplest metricompares the number of specimensollectedby each trapThe RESICHIRCIEREETES
great advantage of this method is that anyone can do g0 Iong as you can counth RSN SERWERVERe 56
LIN} Ol A OS = infoinative méasireoftbiodd&rsitsince it can be affected by Rt
one or a few very common specidfowever, there wasariation in the totalnumber
of specimens caught, ranging from low of 18 individuals to the winner for this
categoryt Ecole Agnes Davidson Elementary Schmbéthbridge Alberta, which had
a catch 0®,000specimens- congratulations!

and population data

associated with each.

Number of Specimens Caught — Top 3

School/Comparison Site Province/Territory Trap # Total Specimens

Yellow Grass School Saskatchewan EQPCLES39 8900

Whitewood School Saskatchewan EQP-CLL-582 4710

T you would like to see The second way to compare biodivéysiand 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 variedmong sites
The winner for the most species tetted with an extraordinary186, was Camp
all the results. LV )| Lcidelberg Nature Centiia Waterloo, Ontaria

how your school ranked

in these four categories,

click here for tables of

Number of Species Caught — Top 3

School/Comparison Site Province/Territory Trap # Species Count
Russell Public School Ontario EQP-CLL-906 160
Merritt Secondary School British Columbia EQP-CLL-555 158

A third wayto compare biodiversity is to considéne rarity of the species thatere collected. The
Barcode of Life Dat8/stems(BOLD) has ovdrmillion DNA barcodesncludingrecords forover 40,000
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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

Canadiarterrestrial arthropodspeciessoit is not very often that one is able to add coverage foreav

speciesAs a result, we weramazedthat 308 new species weréetected in your collectiondVhen we
compared the number of new species detected at each #ie humbers were close congratulations
to our winner Merritt Secondary Schoah Merritt, British Columbidor collecting24 species new to
BOLD

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

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

Queen Charlotte Secondary

School British Columbia EQP-CLL-556 20
Clearwater Secondary School British Columbia EQP-CLL-549 15
George M. Dawson Secondary | piiich colymbia | EQP-CLL-605 15

School

Finally, biodiversity between sites can be comparedekgminingthe overlapin speciesamongsites.

With 68 traps deployed for the same period, any species twat only collected in a single trap is
OSNIFAYf & I Inttdl tNBeQveral 952@akeSspeabies Clearwater Secondary Schaiol

Clearwater British Columbidad the lead incollecting rare speciewith 107. [ Si Qa 3IAGS (G KSY
round of applause!

Number of Species Unique to Trop — Top 3:

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

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/

Did you know that the
School Malaise Trap

Progrom feam is on

Facebook and Twitter?

Like or follow
SMTP_Canada so you

can share in the

#bioSMTP _experience.

The Spring 2015 School Malaise Trap rogromTecm

We would like to conclude by thanking afl the participantsin the Spring 20155chool Malaise Trap
Program.This project would not haveucceededvithout the enthusiasm, curiosity, and dedication of

every student, teachemand colleaguePlease check owebsiteLISNA 2 RA OF £ £ & F2 NJ dzZLJRI G S
touch when we roll out thé-all2015program!

Some fun insect jokes fo fell your friends in the schoolyard:

Why did the fly never land on the computer?

He was afraid of the world—wide web!

How do bees brush their hair?
With a honey comb!

How do fireflies start a race?
Ready, Set, Glow!

What do moths study in school?
Mothematics!

What do you call a wasp?

A wanna—beel

Why wouldn't they let the butterfly into the dance?

Because it was a mothball.

What creature is smarter than a talking parrot?

Q:
A:
Q:
A:
Q:
A:
Q:
A:
Q:
A:
Q:
A:
Q:
A:

A spelling bee!
o



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/

