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BOLD hits 10 million specimen records!

1st DNA Barcoding Paper 
hits 10,000 Citations!

The Barcode of Life Data 
System, first launched in 2005, 
had its 10 millionth record 
added to the database on 
Friday, August 9th, 2019. 
Unknown to herself at the time, 
Susana Miranda Romo was the 
Data Manager responsible for 
uploading this milestone.

Now, on to 100 million!!

“Although much biological 
research depends upon 
species diagnoses, 
taxonomic expertise 
is collapsing. We are 
convinced that the sole 
prospect for a sustainable 
identification capability 
lies in the construction 
of systems that employ 
DNA sequences as taxon 
‘barcodes’.”

9th International 
Barcode of Life 

Conference

Costa Rica 2021
August 16-20, 2021 

DNAbarcodes2021.org

Events
January 21-24
World Economic Forum Annual 
Meeting, Davos, Switzerland
Theme: Stakeholders for a Cohesive 
and Sustainable World. 

January 29-30
Jeremy de Waard and Michelle van 
der Bank present: 
Natural History Collections: Harvesting 
& Barcoding Workshop, African 
Centre for DNA Barcoding (ACDB), 
University of Johannesburg

February 11
International Day of Women and Girls 
in Science

February 21
Alex Borisenko presents ARCBIO
Arctic Biodiversity in Canada and 
Beyond, Canadian Museum of Nature

https://DNAbarcodes2021.org
https://www.weforum.org/agenda/2019/10/davos-2020-wef-world-economic-forum-theme/ 
https://www.weforum.org/agenda/2019/10/davos-2020-wef-world-economic-forum-theme/ 
http://biodiversitygenomics.net/resources/NHCHB-2020/
http://biodiversitygenomics.net/resources/NHCHB-2020/
https://www.un.org/en/events/women-and-girls-in-science-day/index.shtml
https://www.un.org/en/events/women-and-girls-in-science-day/index.shtml
https://nature.ca/en/research-collections/research-projects/centre-arctic-knowledge-exploration/arctic-symposium-0
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Canada’s First SEQUEL II 
Our Genomics unit recently received some exciting new sequencing 
technology – Canada’s first Sequel II System. This high-throughput 
sequencing instrument can generate high fidelity reads of unrivalled 
length and quality. It will join its forerunner model (Sequel) at CCDB and 
substantially increase our capacity to construct the global DNA barcode 
reference library. Our previous set up allowed the recovery of full-length 
barcodes from 10,000 specimens per run. This new machine, funded by a 
$650,000 grant from the Gordon and Betty Moore Foundation, can bring 
this number up to 40,000 specimens.

Right: Evgeny strikes a pose with the Sequel II delivery crate 

BIOALFA: $4 Million in New Funding to Support 
‘Bioliteracy’ in Costa Rica 
10 large boxes of Costa Rican arthropod specimens arrived at the CBG in 
November marking the start of a major new project to catalogue all living 
things in Costa Rica using DNA barcoding. The project is funded by a new 
$4-million matching grant. Initiated by the Walder Foundation, a Chicago-
based organization whose motto, “powering a sustainable future” is in line 
with Costa Rica’s goals of building a ‘bioliterate’ nation. Long-time CBG 
partners, Dan Janzen and Winnie Hallwachs, have been working closely 
with the Costa Rican government to make bioliteracy a reality through 
their program, BioAlfa, short for the Spanish, bioalfebetizada. 

Right: Kate Perez receives Costa Rican samples at the CBG

Polar Knowledge Canada Extends Funding for Arctic BIOSCAN
Arctic BIOSCAN (ARCBIO) received $1.8 million in new funding from 
Polar Knowledge Canada to continue the project for the next three 
years. The Akhaliat Report will be published on the Polar Knowledge 
Canada website, highlighting the project’s activities for the year, including 
the summer 2019 field season and community consultation activities. The 
team is currently working on data analysis and a manuscript which will 
be published in early 2020. Watch for updates on ARCBIO in the Barcode 
Bulletin in February. 

Right: Crystal Sobel in Cambridge Bay during the field season (photo by Alex Borisenko)

STREAM is Flowing
The Hajibabaei Lab has been busy with its project STREAM (Sequencing the 
Rivers for Environmental Assessment and Monitoring) working closely with 
Living Lakes Canada and WWF-Canada to train community groups across 
Canada to collect data to determine the health of Canadian watersheds. 
Postdoctoral Fellow, Chloe Robinson has been coordinating the project and 
is currently producing reports for over 500 STREAM samples collected 
in 2019, which will be sent out to the communities, including several First 
Nations groups. To find out more information, access materials and to follow 
project updates, visit the STREAM website: https://stream-dna.com/news/ 
and on Twitter and Instagram: @STREAM_CBG. 

Right: The Blueberry First Nation training event. (©Catherine Paquette)

Happening @CBG

https://stream-dna.com/news/
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Kruger Malaise Program
Nearly two years ago, at the 7th International Barcode of Life Conference 
in Kruger National Park, researchers from CBG and South Africa decided 
to undertake a large arthropod biodiversity survey in Kruger. For one year 
26 Malaise traps were placed across the park and the catch sent to us for 
barcoding. Now, just six months after the last traps were removed, we have 
discovered some very important data about the park’s arthropod diversity. 
Roughly 800,000 specimens have made their way to Canada and more than 
370,000 of them have been barcoded. We found more than 19,300 BINs in 
a single year, which is 44% of what was described for the area. Thank you to 
everyone at the CBG for your tireless efforts processing all those specimens 
in such a short timespan. Look for a Kruger publication in the new year and 
some digital stories in the Barcode Bulletin.

Bees@Schools
Our Bees@Schools program provides school classrooms with hands-on 
scientific experience while collecting valuable data. Each participating school 
receives a wild bee nest box in the spring that remains installed on school 
property throughout the summer. In the fall, nest boxes are sent back to 
the CBG.  We are using DNA barcoding and metabarcoding to determine 
the species identity of the wild bees that occupied the nests and the food 
they ate. This will add new information on the distribution of wild bees in 
Canada and the food they depend on. This spring, we sent our first round of 
bee hotels out to 83 schools across Canada. DNA of bee larvae, pollen, and 
leaf linings is currently being extracted here at the CBG.

John Fryxell Inducted Into Royal Society of Canada
Prof. John Fryxell, Executive Director, Biodiversity Institute of Ontario was 
among 93 new Fellows inducted into the Royal Society of Canada (RSC) 
earlier this year. RSC Fellows are researchers who have made remarkable 
contributions to their fields. Fryxell’s research has led to novel insights 
on animal movement and population dynamics in ecosystems around the 
world. An internationally recognized ecologist, he has shaped the way we 
study and protect wildlife and made an exceptional contribution to the 
understanding of animal ecology amid unprecedented global change, said 
officials from the RSC. 

Right: John Fryxell checking on a Malaise trap in the Serengeti. 

PolBOL (Polish Barcode of Life) researchers join the CBG
iBOL’s Polish collaborators from the University of Lodz joined the 
CBG this fall, supported by the Polish National Agency for International 
Exchange. Piotr Gadawski and Tomacz (Tomek) Rewicz are here until next 
fall and next summer, respectively. They were joined briefly by Dr. Michal 
Grabowski, a member of iBOL’s Science Committee, who has plans to 
return to the CBG early in the new year. 
Ask Piotr about: Working in Skadar Lake Basin in Montenegro/Albania. 
Ask Tomek about: Dynamics of Ponto-Caspian invasive amphipods.
Ask Michal about: What it’s like working at Europe’s oldest lake. 

Left to right: Tomek Rewicz, Michal Grabowski, and Piotr Gadawski. 

Happening @CBG
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“For some time now, I have been very interested in DNA 
barcoding as a tool to explore biodiversity and the organism has 
always been secondary” 

Marie-Eugénie Maggia is a PhD student supervised by Dirk Steinke 
and Karl Cottenie (Integrative Biology). Although she previously 
worked on everything from algae to catfish, she seems to have settled 
on exploring the diversity of earthworms.

Her doctoral research explores assembly processes of earthworm 
communities along environmental and land-use gradients in French 
Guyana, Southern France, and Southern Ontario. This also involves 
extensive field work in each of the countries. Marie-Eugénie is 
currently wrapping up sampling in French Guyana and the French 
part has come to an end as well. 

Two more summers in the fields of Southern Ontario is all that’s left 
and a lot of lab work, and, of course, the doctoral thesis. 

“Earthworms make up a substantial and vital part of soil biomass. 
But despite their importance, they are not well researched, and their 
taxonomy is not yet fully understood, said Maggia.  An important part 
of my research is understanding how we can apply DNA barcoding 
to overcome the lack of taxonomic resolution that has impeded 
earlier studies.” 

One challenge within the earthworm group is the lack of a universal 
cut-off or threshold value with which to delineate species using DNA 
barcodes. In fact the observed threshold within the group ranges 
from 11 to 17 % sequence divergence between species which is 
much higher than observed for many other animal groups. This makes 
species identification particularly challenging and almost all of Marie-
Eugénie’s ecological analyses need reliable species identities. 

While presenting part of her research in French Guyana at the iBOL 
conference in Trondheim, she said she had the chance to meet other 
researchers working on groups that also had such peculiar divergence 
patterns which was incredibly helpful for her research.  “The access to 
resources, scientists, and networks that come along with being a part 
of such a large institution has been one of the greatest advantages of 
joining the CBG,” she said.

Marie-Eugénie also points out that all earthworms in Canada are 
non-native. There are approximately 6,000 species world-wide, 33 are 
known to occur in Canada and all of these are invasive species, mainly 
originating from Europe.

Marie-Eugénie Explores Earthworm Biodiversity
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Fond Farewells
Analytics
All the best to Andrea Dobrescu, who moved to Townsville, Australia. We also thank all our undergrads (Stewart Pye, Jess Kassar, Adam Ngui, Emily Teltz) for 
their help with imaging and weighing specimens.
Genomics
Lubaina Kothari has left CCDB to further her education. Zoltan Adanko is now pursuing his dream to become a pilot.
Informatics
Goodbye and thank you to our co-op students from this summer: Edward Kim who worked on provenance data collection and developing a dashboard for the 
Sequel workflow, Paul Lingertat who advanced a machine learning tool for fixing errors in image metadata, Nicholas Florian who worked on a high performance 
computing distribution solution to support sequence analysis, and Adam Hellinga who aided in the management of servers and other IT tasks.  We say a very 
sad goodbye to programmer analyst Hamza Ait Boutou, as his one-year international internship programme with us ended.  We hope he is able to get a visa 
that will allow him to return to the informatics unit. Hamza made many notable contributions to BOLD and mBRAVE.
Steinke Lab
We wish all the best to Vasco Elbrecht who moved on to new digs at the Zoological Research Museum Alexander Koenig in Bonn, Germany. Ellen Richard successfully 
defended her MSc thesis in September which also means she left the Steinke lab. Congratulations to our new Graduate! We also thank Elese St Louise and Leah Culliton 
our two summer co-op students. Good luck to all of them and a big thank you. They will surely be missed.

New Faces

Since September we have had eight new work study students join our team and are hoping to hire an additional two. In addition, one of our former students, 
Alannah Grant will be continuing on with us full-time for 4 months to assist in the archive before starting graduate work.

A big welcome back to Catherine Wei, our team lead for programming, who returned in early September.  We have three new co-op students joining us in 
Informatics this fall from UWaterloo: Srishti Ahuja (Science and Business/Biotechnology), Firaz Khan (Mathematical Physics), and Brandon Chong (Mathematics).  
Also, Jenny Yu, one of our co-op students from the spring, returned this fall. Josh Agda joined us as a new programmer analyst in September.

Collections

Informatics

Josh
Agda

Yue Yin

Sage
Handler

Natalie
Houde

Hikaru
Morishita

Bettina
Thalinger

Piotr
Gadawski

Michelle
Pyle

Tomacz
Rewicz

Jennien
Raffington

Programmer Analyst
Josh Agda joined us as a new programmer analyst in 
September.  Josh recently completed his computer 
science degree at the University of Guelph and is 
an avid hackathon participant.

Undergraduate Student
Natalie is a fourth year student in the Bachelor of 
Arts and Science at the University of Guelph with 
a specialization in Biology and French. Her love for 
Ecology brought her to the Steinke lab where she 
took up a Work Study position.

Research Technician
Hikaru graduated from UofG with a BSc in zoology 
in 2017. She has worked and volunteered in BIO 
Herbarium while she was a student, and she joined 
Collections this October to sort insect specimens 
collected from various projects.

Postdoctoral Fellow
Bettina did her PhD (and a PostDoc fellowship) at 
the University of Innsbruck, Austria on the feeding 
ecology of the Great Cormorant and worked a lot 
with eDNA. She joined the Steinke lab this summer, 
and can be found in ZOO II.

PhD Student (Visiting)
Piotr is currently finishing his PhD at the University 
of Lodz. He is currently working in a hot-spot of 
freshwater biodiversity - the Skadar Lake Basin 
in Montenegro/Albania, using non-biting midges 
(Diptera: Chironomidae) as a flagship taxon.

MSc Student
Sage is a new MSc student co-supervised by 
Nigel Raine (Environmental Science) and Dirk 
Steinke. She did her BSc in Ecology (Coop) at the 
University of Guelph and is now the main driver of 
our Bees@Schools project. 

MSc Student
Jennien did a Master of Bioinformatics summer 
project co-supervised by Dirk Steinke and Dan 
Tulpan (Animal Biosciences) and decided to 
continue her work and take it up a notch by 
switching to the MSc Bioinformatics program.

Research Technician
Michelle did her MSc at the University of Guelph 
focusing on macroecological trends in beetle 
diversity. She joined the Collections team this fall, 
and is looking forward to sorting through diverse 
samples from all over the world.

Assistant Professor (Visiting)
Tomacz (or Tomek) is here on a scholarship that 
supports postdoctoral internships. During his stay, 
Tomek will work on invasive amphipods of Ponto-
Caspian origin. He’s also preparing a reference 
library of potentially invasive species from the region.

PhD Student (Visiting)
Yue is visiting from Nanjing Agricultural University 
in Nanjing, Jiangsu province, China. He is interested 
in biodiversity, species delimitation, and evolution. 
He hopes to establish a DNA barcoding library 
for eriophyoid mites.
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A New Structure – Part II
In the last issue I attempted to explain our transitioning 
into what is called a “matrix management” structure. After 
introducing the five current units, I left with the promise of 
describing some of the current projects at CBG.

There are a lot of active projects at the CBG. Many are 
smaller endeavors, some are much larger, and during our 
transition to the new management model we have been 
changing priorities for quite a few of them. The Research 
Council is the group that decides if we take on a larger 
project and it will also determine who should be managing it. 

Here are four of our major projects 

Arctic BIOSCAN (ARCBIO)
ARCBIO aims to improve our capacity to monitor changes 
in biological communities in the Canadian Arctic, and offers a 
new context for integrating scientific data with local expert 
input. The project is managed by Alex Borisenko and this 
summer we finished the second field season in the Arctic 
(mainly around the new Canadian High Arctic Research 
Station in Cambridge Bay).

TRACE-Canada
TRACE stands for Tracking the Response of Arthropod 
Communities to Changing Environments. It is our main 
research contribution to the Food from Thought program 

that provides considerable funding to CBG, as I am its 
project manager. The project has the primary goal of 
assessing insect diversity in three of Canada’s most 
important ecoregions, two (Mixedwood Plains, Prairies) 
that are intensely impacted by human activity and one that 
is less so (Boreal Shield).

Global Malaise Trap Program (GMP)
The Global Malaise Trap Program is an international 
collaboration between the CBG and multiple contributors 
from around the world. The project has been active since 
2015 and with the advent of BIOSCAN it has become the 
main hub for international efforts to extent the global 
reference library. Resourceful and enthusiastic manager 
for years has been Kate Perez.

Kruger Malaise Program (KMP)
The Kruger Malaise Program was a year-long arthropod 
sampling project with subsequent DNA barcode analysis 
of the specimens. Malaise traps were deployed at 26 sites 
covering each ranger section of Kruger National Park in 
South Africa, and sampled weekly. The project is managed 
by Michelle D’Souza and we recently finished sequencing 
all samples. Final data analysis is currently underway and 
everyone is eagerly awaiting results.

—  Dirk Steinke

• Currently imaging BINs obtained at Kruger National Park, with ARCBIO, as well as specimens from the 
Smithsonian, and Costa Rica

• Testing a new digital microscope that has the potential to greatly change our workflows

• Over the summer we made good progress on weighing Canadian representatives of the Hemiptera.

Analytics Unit

Gerry, Mikko, and Val completed two weeks of fieldwork for ARCBIO in Kugluktuk, Nunavut. Except for this 
brief escape from the office, curating hierarchy and identifications has kept us busy. The newest addition to 
the Taxonomy unit is Jandir, lending his expertise with mites.

 » Development of a workflow to curate misidentified and unidentified 
BINs in small families not detected by current curation processes.

 » Family-level identifications for unidentified arthropod BINs from 
PL12 and the Kruger Malaise project in collaboration with the 
Collections Unit

 » Hierarchy and scientific names of BOLD marine invertebrates are 
being curated to follow WoRMS

 
 » BOLD Odonata taxonomy has been 
curated to follow the World Odonata List

 » BOLD Neuropterida has been curated 
to follow the Neuropterida Species of 
the World

 » BOLD Araneae has been curated to 
follow World Spider Catalog Version 20.5

Completed: Ongoing:

Taxonomy Unit

http://www.marinespecies.org/
https://www.pugetsound.edu/academics/academic-resources/slater-museum/biodiversity-resources/dragonflies/world-odonata-list2/
https://lacewing.tamu.edu/SpeciesCatalog/Main
https://lacewing.tamu.edu/SpeciesCatalog/Main
https://wsc.nmbe.ch/
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Jeremy’s application in the ‘Mitacs Globalink Research Internship – Faculty Submission’ competition was successful.  They provide 
support for travel, accommodation and stipends for 12-week visits by three international students in the summer of 2020. The 
students must be from Australia, Brazil, China, France, Germany, Hong Kong SAR, India, Mexico, Tunisia, United Kingdom, or 
Ukraine. If anyone at CBG would like to host an international student (from one of these countries), please reach out to Jeremy.

To complete:
 » Submitting bulk plates for ALUS/Agricultural Monitoring project 
 » Processing year 2 of PL12 Costa Rica, done 300 of 310 bottles
 » Adding family IDs for 8236 new BINs in PL12 and Kruger

To continue:
 » Planning for the addition of compactors in the fluid archive
 » Processing 632 trap samples from MPG Ranch, 62% complete 
 » Planning for 2020 TRACE-Canada (Boreal Forest)
 » Processing of field collections for ARCBIO year 2
 » Developing workflows to recover Agathidinae (Hymenoptera: 
Braconidae) from Sanger and Sequel data

To complete:
 » Transitioning from two-step PCR to single step PCR that will 
streamline SEQUEL workflow and will substantially reduce 
cost of single specimen analysis for reference library building

To continue:
 » Testing of two and four-fold increase in number of samples 
analyzed through a single SMRT-cell on SEQUEL II

 » Optimizing protocols for symbiome analysis

Collections Unit

Genomics Unit

This month, we aim:

This month, we aim:

Last month, we completed:

Last month, we completed:

 »
 » 8 weeks of field work in Cambridge Bay and Kugluktuk
 » Processing 1 year of Kruger Malaise samples, sorting 508 
bottles total, resulting in 369,270 specimens

 » Adding ecoregion field into our database and standardizing 
our habitats fields with IUCN

 » Trip 1 of 3 to USNM for year 2 of GGI-CBG Partnership, May 
27-June 7, harvested 18 plates

 » Trip 2 of 3 to USNM for year 2 of GGI-CBG Partnership, Sept 
9-20, harvested 15 plates

 » Collections processed 385,225 specimens (4055 plates) for 
sequencing from May through October

 »
 » Strengthening of SMRT-sequencing capabilities by installation 
of the SEQUEL II to our existing equipment

 » Upgrading our DNA extraction instrument to equip it with 
new software compatible with a magnetic pin-tool

 » Nataly developed a fully automated magnetic bead DNA 
extraction protocol that eliminates manual steps for voucher 
recovery and captures a full audit trail

In September, the genomic facility at the CBG strengthened its SMRT-sequencing capabilities by adding SEQUEL II platform to the 
existing fleet of sequencing instruments.  Enabled by support from the Moore Foundation ($650,000 grant to Paul Hebert), this 
is the first SEQUEL II instrument in Canada. The new platform features eight-fold increase in throughput and will permit analysis 
of tens of thousands of amplicons through a single SMRTcell. Beyond reducing the cost for reference library construction and 
symbiome analysis, this will significantly expand our SMRT-sequencing capabilities for a wide range of genomic applications.

This month, we aim: Last month, we completed:

We are in the final stages of implementing a major code update on BOLD Systems for the underlying language to PHP7, to take advantage 
of speed and security advancements available. Due to the sheer number of code changes to be compatible with PHP7, there are quite a 
few testing milestones to achieve. We will soon ask for support from CBG staff to help with beta testing on the new system before we 
decommission the older code version of BOLD.

 » Deployment of a Google forms based process management 
system for the Sequel pipeline – this will allow for simplified 
management and reporting on the Sequel Pipeline, allowing for 
tighter coordination among the various members of the Sequel 
team, along with more accurate and centralized tracking of key 
performance indicators for SMRT Pools

 » mBRAVE now supports paired end assembly for runs from Illumina 
instruments, with customizable parameters for the assembly

 » We have doubled the compute resources to BOLD. This allows for 
more efficiency and concurrency for sequence analysis jobs on BOLD

 » 29 Sequel runs analyzed and validated, and with over 200k successful 
sequences loaded on BOLD for BIN assignment since August 

Completed:

Informatics Unit
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deWaard JR et al.  (2019) A reference library for the identification of Canadian invertebrates: 1.5 million DNA barcodes, 
voucher specimens, and genomic samples. bioRxiv: 701805. https://doi.org/10.1101/701805 

Elbrecht V, Braukmann T, Ivanova N, Prosser S, Hajibabaei M, Wright M, Zakharov E, Hebert P, Steinke D (2019) 
Validation of COI metabarcoding primers for terrestrial arthropods. PeerJ. 7:e7745 https://doi.org/10.7717/peerj.7745

Lafage D, Elbrecht V, Cuff J, Steinke D, Hambäck P, Erlandsson A (2019) A new primer for metabarcoding of spider gut 
contents. PeerJ Prepr. 7:e27854v1. https://doi:10.7287/peerj.preprints.27854v1

McGee K, Robinson CV, Hajababaei M (2019) Gaps in DNA-based biomonitoring across the globe. Front. Ecol. Evol https://
doi.org/10.3389/fevo.2019.00337

Pentinsaari M, Anderson R, Borowiec L, Bouchard P, Brunke A, Douglas H, Smith A, Hebert P (2019) DNA barcodes reveal 63 
overlooked species of Canadian beetles (Insecta, Coleoptera). ZooKeys 894: 53-150. https://doi.org/10.3897/zookeys.894.37862

Pentinsaari M, Ratnasingham S, Miller SE, Hebert PDN (2019) Forensics and DNA Barcodes – Do Identification Errors 
Arise in the Lab or in the Sequence Libraries? BioRxiv Prepr. https://doi.org/10.1101/738138

Presentations
deWaard JR (June 15, 2019) Core Infrastructure Update – Sampling. International Barcode of Life Science Committee 
meeting, Trondheim, Norway. 

Hebert PDN (June 18, 2019) BIOSCAN: Illuminating Species, Interactions, Dynamics. 8th International Barcode of Life 
Conference, Trondheim, Norway.

Hebert PDN (Oct 18, 2019) Tracking the Response of Arthropods to Changing Environments. Biodiversity Next, Leiden, Netherlands.

Hebert PDN (Oct 22, 2019) BIOSCAN: An Earth Observing System for Biodiversity. Biodiversity Next, Leiden, Netherlands.

Hebert PDN (Nov 22, 2019) Progress Towards Planetary Biosurveillance. AI Institute and Department of Biology, 
University of Waterloo, Canada.

Ratnasingham S. (Oct 22, 2019) mBRAVE: The Multiplex Barcode Research And Visualization Environment. BiodiversityNext, 
Leiden, Netherlands.

Ratnasingham S. (Oct 23, 2019) WF.ACTIAS: A Workflow for a Better Integration of Biodiversity Data from Diverse Sources. 
BiodiversityNext, Leiden, Netherlands.

Publications & Presentations

https://doi.org/10.1101/701805
https://doi.org/10.7717/peerj.7745
doi:10.7287/peerj.preprints.27854v1
https://doi.org/10.3389/fevo.2019.00337
https://doi.org/10.3389/fevo.2019.00337
https://doi.org/10.3897/zookeys.894.37862
https://doi.org/10.1101/738138

