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DNA Barcoding in the Classroom: Investigating Fish Labeling
Written by: Rachel Hodgson, Tiana Waytuck, Matthew Morris, and Sean Rogers (University of Calgary, Canada)

During the fall semester of 2014 at the 

University of Calgary, our Molecular Ecology 

and Evolution class learned the skills necessary 

to answer ecological questions through the use 

of genetic markers. One such application of 

genetic markers is DNA barcoding, which aids in 

identifying samples of unknown origin.  

As a class we used DNA barcoding to explore the 

question of whether or not the food we consume 

is correctly labeled. Specifically, we wanted to 

determine if the fish 

that we purchase 

from grocery 

stores, pubs, sushi 

restaurants, and 

other merchants is 

correctly labeled. 

This was the first 

study of its kind in 

Calgary.  

Hanner et al. (2011,

DOI: 10.3109/19401736.2011.588217) conducted 

a similar study in five Canadian cities across 

British Columbia, Quebec, and Ontario. They 

determined that 41% of the fish samples they 

collected were incorrectly labeled. According to 

a study conducted by Marko et al. (2004, DOI: 

10.1038/430309b), a commonly mislabeled fish 

species is red snapper (Lutjanus campechanus), 

which was mislabeled in 77% of their samples. 

Similarly, Hanner et al. (2011) found that 97% of 

their red snapper samples were mislabeled. Based 

on these findings we expected to find that at 

least a few of our samples would be mislabeled, 

with the greatest chance of mislabeling in our 

red snapper samples. Issues due to mislabeling 

of fish can include allergic reactions, improper 

nutrient intake, conservation concerns and 

incorrect pricing. 

Our task was to work in pairs and collect samples 

of fish in the community from various retailers in 

order to determine whether or not the species 

had been properly labeled. Our class collected 

and preserved samples of fish in ethanol, which 

were then sent to the University of Guelph for 

sequencing. The sequences were uploaded to 

the Barcode of Life Data Systems, and we made 

inferences on labeling in accordance with the 

Canadian Food Inspection Agency’s Fish List.

“This project allowed 
us to participate in an 

ongoing food forensics 
and conservation 
question that has 

the potential to 
be a nation-wide 

concern...”

6



Over the past three years, the School Malaise Trap 

Program has reached close to 15,000 elementary and 

secondary students across Canada, teaching them about 

the importance of biodiversity and showing them how 

DNA barcoding can help us in understanding the world 

around us. As part of the program, each participating 

school receives a Malaise trap to collect insects in their 

schoolyard for a specified two-week period. Following 

the collection period, the specimens are barcoded at 

the Centre for Biodiversity Genomics, and a report 

package of the results is sent to each school. Over 8,000 

arthropod species have been collected by participants, 

with 1,288 of those species being new to the Barcode of 

Life Data Systems.

Although interest in the School Malaise Trap Program has grown rapidly since it began, our 

capacity remains unchanged. Each year we strive to involve as many schools as our resources allow, but, as resources 

diminish, we are asking for support from generous donors so that we may keep the program alive. From December 1, 

2015 to January 12, 2016, the School Malaise Trap Program is hosting a crowdfunding campaign through the University 

of Guelph. Please consider donating and spreading the word to help us continue to o"er this valuable educational 

opportunity. To learn more about our program goals and costs and to donate, click here.
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As this was a pilot study, sampling was not 

statistically rigorous – we were free to sample any 

fish product we liked. As a class we collected 18 

samples which were marketed as follows: eight 

salmon/Atlantic salmon, three cod, two tuna, and 

one of each of halibut, red snapper, conger eel, 

short mackerel, and sockeye salmon. We found 

that 39% of these were mislabeled. A common 

species that we determined to be mislabeled 

was Salmo salar (salmon or Atlantic salmon), 

which accounted for 57% of our mislabeled 

samples and was most often identified by BOLD 

as Oncorhynchus mykiss, which is a species of 

trout. Our other mislabeled samples included 

short mackerel, cod, and red snapper, which were 

identified by BOLD as Indian mackerel, southern 

blue whiting, and tilapia, respectively.  

A related issue we discussed involved legal but 

ambiguous fish labeling. We found that three 

of our samples, which were correctly labeled 

following the CFIA Fish List guidelines, were 

labeled so ambiguously that they could be a 

number of species. For example, our 

sample that was correctly labeled as “tuna” 

could actually be any one of 14 di"erent 

species of tuna; only through BOLD could we 

identify the actual species. Legal but ambiguous 

labeling prevents consumers from identifying 

the exact species they are purchasing, which 

could have conservation implications.

This project allowed us to participate in an 

ongoing food forensics and conservation question 

that has the potential to be a nation-wide concern 

and partake in a study that is the first of its kind in 

Calgary. It introduced us to the method of DNA 

barcoding and the skills necessary for research in 

ecology. By doing our own data collection and 

making our own inferences, this project allowed 

us to see the potential we have as students in our 

undergraduate degree.

Thank you to the Barcode of Life, the University 

of Guelph, Amanda Naaum, and Dr. Hanner for 

their help and collaboration with this project!

Crowdfunding for DNA Barcoding Educational Initiative
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