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The Biodiversity Institute of Ontario at the Universi
of Guelph is an institute dedicateth the study of
biodiversity at multiple levels of biologic:
\'Y 4 organization, with particular emphasis placed upon t
' BI Biodiversity Institute study of biodversity at the species level. Founded

of Ontario 2007, BO is the birthplace of the field of DN
barcoding, whereby short, standamdid gene
sequences are used to accelerate species disco
and identification. There are four units wit
complementary mandates that are housed within B
and interact to further knowledge of biodiversity.

www.biodiversity.uoguelph.ca
Twitter handle @BIQOutreach

International Barcode of Life Project WWW.
Canadian Centre for DNA Barcoding WWV
Barcode of Life Datasystems www.boldsys
BIObus WW

Twitter handle @BIObus_Canadi
School Malaise Trap Program www.malaiseprot
DNA Barcodinglog www.dnabarcoding.blogspot.ca

International Barcode of Life Conference 2015 www.dnabarcodes2015.0rg
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INTRODUCTION

The Canadian National ParK€NP) Malaise
Programa collaborationbetween Parks Canada
and the Biodiversity Institute of Ontario (BIO),
represents a first step toward the acquisition of
detailed temporal and spatial information on
terrestrial arthropmd communities across
CanadaTheprogram addresses the owent lack
of a systematic approacfor tracking shifts in
the species composition of terrestrial
communities in response to environmental
disturbance or globalclimate change By
contrast, water quality assessmentsare
routinely based on surveys of the epies
composition of freshwater invertebrates
Historically — assessments of terrestrial
environmentshave lackeda standard protocol

to derive a biotic index, and insteatlave
generally reliedon surveg of a few indicator
taxa (e.g. birds, vascular plas) supplemented
by qualitative habitat assessments. Thse of
indicatortaxa disregards an important reality
most species in terrestrial ecosystems are
arthropods.

Past efforts toinclude arthropods in terrestrial
assessmentdave faced two serious barriers:
ineffective  sampling due to habitat
complexities and unreliable tools for species
identification. The latter barrier hashow been
circumvented byDNA barcoding, a method that
utilizes sequence variation in a standardized
gene fragment to rapig sort and objectively
differentiate specieqHebert et al., 2003)This
approach alsomakes it possible taarry out
largescale sampling programand provides a
time- and costefficient approach for
biodiversity assessments.The present study
representsa plot phase of dongterm program
that will involve regular assessments of
arthropod diversityat sites across Canada.

The CNP Malaise Program was initiated in 2012
with the participation of14 national parks in
Central and Western Canada. In 201&n
additional 14parkswere involved,from Rouge
National Urban &rk to Terra Nova National
Park(Figure 1)While only one Malaise trap was
deployed in each park in 2012, two Malaise
traps were deployed (within ten metres of each
other) in 2013 to increase verall specimen
catch.

The tvo Malaise trap were deployed byBIO
staffin a representative ecosystent the parks

in the spring of 2013, and were subsequently
serviced by Parks Canada staff. The traps were
deployed in a range of habitaténcluding
coniferous forests, mixed forests, marshes, and
bogs The Malaise trapswere deployed for
roughly 20 weeks with the exception of
Torngat Mountains National Park which only
collected for 3 weeks due to a short field season
for Park Staff. Wekly sampleswere preserved

in 95% ethanohand then heldat -20°C All trap
sampleswere then assembled foisubsequent
processing aBIQ

The trap amples were accessionedpecimens
were identified to order, arrayed, labeled,
databased, and tissusampled for genetic
analysis (Figure 2) All arthropods were
barcoded, with the exception o few very
common speciege.g., honeybeeyvhere only a
limited number ofindividuals from each trap
sample wee analyzed. Standard barcoding
protocols http://ccdb.ca/resources.php were
followed to recoverthe barcode region othe
cytochromec oxidase | (COIl) gen&he barcode
sequences, specimen images and collatdedh
are stored in the Barcode of Life Data Systems
(BOLD; www.boldsystems.org). The project is
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Barcoded specimens were assigned to an
existing or new Barcode Index Nuerb(BIN), a

proxy for a formal Linnean species name, as
outlined by Rathasingham & Hebert (2013).
Identifications were assigned by the BQAILD

Engine where possible, allowing preliminary
species inventories to be completed for each
park and facilitating amparisons among them.

A key questiorconcerningthis program relates
to whether Malaise traps are the most effective
method of capturing local arthropodsBIO is

Ay ediplofing thig issyel tRraubhy aStantlafidizedy | f
t N2 3 NJ Y Q Sa@pling lidvestgafion @ ¥ subsét [of5parks.

the selected parkshree siteswere choserand
five standard collecting techniques were
employed at each locality: Malaise, pan, pitfall,
Berleseand flightintercept traps, as well as
sweepnetting. Each park was sampled by the
BlObus staff for a oneeek interval before the
team proceeded to the next park with this
weekly rotation continuing throughout the
summer. All specimens collected with the
different sampling methods were barcoded to
permit a comparison among methods.

Figure 1Sampling locations at the 14 Canadian National Parks surveyed in 2013.
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Figure 2 Schematic diagram showing the specimen workflow. Front end processing begins with field collecting (F1) and proceeds #mchiging of specime
Laboratory analysis begins with tissue lysis (L1) through to sequence analysis (L12). Theigsfaronkfiow includes both manual (14) and auto sequence ass:

finishes with BIN assignments and subsequent imaging of each BIN (C9).
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2012-2013: RESULTS FOR 28 NATIONAL PARKS

The barcode analysis afl Malaisetrap samples Malaise program has collected over 430K
from 2013 wascompleted by fall 204. In total, specimens to date. The average sequence
227 weekly samples and nearB80K specimens success rate was 90% which led to 371,387
were analyzed. A total of 240,373specimens recordswith sequences long enough farBIN
generated barcode sequences that were long assignment. A total of 26,989 BINs were
enough to allow a BIN assignmentheir revealed while the Chao 1 (Magurran, 2003)
analysis revealed a total df7,427 BINsfrom species estirate for the total number of BINs
the 2013 collection. that would be encountered withcomplete
samplingusing this method would be39,457

In combination with the2012 samplesthe CNP (Figure 3)

Figure 3BIN accumulation
curve for the 414 Malaise
trap samples collected in 28
Canadian National Parks
during 20122013.
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pattern was observed, with10,245 species (Preston, 1962)uggests that nearly twice as
represented by just a single individual many BINs exist in tlse 28 National Parks
(singletong (Figure 4) By comparison, ju$i23 (47,303 BINs) as were collected Despite the
BINs were represented by 100 or moe discrepancy between the two methods of
individuals. The most commonly encountered estimating species richness (Chao and Preston),
species wasEntomobrya nivalis; a common both results suggeghat a considerabldraction

Wit Sy RS NJ ¢awnithNASIA individdal of the speciesstill awaits collection
sequencedSpecies richness extrapolation using



Figure 4 Lognormal
species abundance
curve, showing the total
BINswithin eachlog,
abundance frequency
interval (Preston, 1962

Among the 2013parks 16 32 64

seasonsthe number of
individuals collected

Fundy National Park(13,111 barcode records

varied from a low of;L5,280.specimens f_rom 21 from 15,435specimens)versus 9% for Prince
samples at Cape Breton Highlands National Park  gqward IslandNational Park(Figure 5) The

to a high 0f30,188 specimens from 21 samples  nymper of BINsletected ranged from a low of

at Forillon National ParkSequencing success 1592 at Fundy National Park &ohigh of 4017 at
alsovariedamongparks, from a low 0f84.9% at Forillon National Park (Figurg. 5

M Sequences
M BINs

Figure 5Total sequences and number of BINs generated from each of the 28 parks; grey text
indicates 2012 sampling (*only 3 sampling weeks).







