
Mystery Fish
Seafood Fraud in Canada and How to Stop it 1

MYSTERY FISH
Seafood Fraud in Canada
and How to Stop It

OCEANA.CA



2 Mystery Fish
Seafood Fraud in Canada and How to Stop it

	

01	 Executive Summary
03	 Introduction
04	 What is seafood fraud?
05	 Why does seafood fraud occur?
08 	 How widespread is seafood fraud?
11	 �Seafood fraud hurts our health, our wallets  

and our oceans
14	 Fighting seafood fraud: boat-to-plate traceability
18	 Canadian policy is inadequate
22	 How Canada can stop seafood fraud	
25	 What consumers can do
26	 References 

SEAFOOD 
FRAUD HURTS: 
OUR Health
        OUR WalletS
 
              Our Oceans
 
Contents

Oceana Canada thanks Dr. Megan Bailey, Dr. Sylvain 
Charlebois, Tess Geers, Dr. Robert Hanner, Beth 
Lowell, Dr. Matthew Morris, Brian Sterling, Adam 
Townley and Dr. Kimberly Warner for providing 
invaluable input.

Author: Julia Levin, Oceana Canada



Mystery Fish
Seafood Fraud in Canada and How to Stop it 1

Despite concerns about the safety of fish in Canada, Canadian 
seafood consumers are routinely given little or no information 
about the seafood we purchase. Moreover, the information on 
the labels and menus is often misleading or fraudulent. 

An increasing amount of our seafood is shipped from 
overseas—estimates suggest up to 80 per cent of what is 
consumed in Canada may be imported. This seafood follows 
a complex path from a fishing vessel to our plate, with a risk 
of fraud and mislabelling at each step along the way. Seafood 
fraud, which often involves substituting a lower value fish 
for a more expensive one, hurts our health, our wallets and 
our oceans. This “bait and switch” impacts public health and 
safety, cheats consumers, hurts honest, law-abiding fishers and 
seafood businesses and undermines the environmental and 
economic sustainability of fisheries and fish populations. It can 
even mask global human rights abuses by creating a market for 
illegally caught fish. 

Over the last decade, numerous studies have exposed seafood 
fraud around the world. Despite the important role played 
by Canadian scientists in developing DNA barcoding, the 
leading technology for detecting seafood fraud, and the alarms 
these scientists rang more than a decade ago, seafood fraud 
continues to be widespread. 

This summer, Oceana Canada collected seafood samples from 
Ottawa grocery stores and restaurants to better understand 
the extent of seafood fraud in the nation’s capital. The results 
revealed widespread misrepresentation: almost half of the 
samples tested—45 out of 98—were mislabelled. These  
results are in line with other testing in Canada, where up to  
41 per cent of seafood samples have been found mislabelled, 
and with estimates in the United States. 

Seafood fraud can be prevented through full chain traceability, 
which means tracking fish through every step from the water 
to our plate. The European Union (EU), the largest importer of 

THE GOAL: safe, 
honest and legal
SEAFOOD

Executive Summary

Real or 
imposter?
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seafood in the world, has implemented full chain traceability 
as well as stringent catch documentation and comprehensive 
labelling requirements. The U.S. is moving quickly in this 
direction. Unfortunately, Canada lags behind and the federal 
government’s current efforts to combat seafood fraud are not 
sufficient to address the key drivers of this phenomenon.

To most effectively fight seafood fraud and illegal fishing, 
Canada must establish a comprehensive system that 
harmonizes with its major trading partners and builds more 
transparency into seafood supply chains by requiring full chain 
traceability, catch documentation and improved consumer 
information.
 
Solutions
1. Trace all seafood from boat to plate: The Canadian 
Food Inspection Agency (CFIA), the government agency 
responsible for the safety of Canada’s food supply, must 
require that key information follow all seafood products 
throughout the supply chain, from the boat or farm to the 
point of final sale, whether a restaurant, grocery store or fish 
market. This information should include the who, what, where, 
when and how of fishing, processing and distribution. 

2. Require catch documentation: CFIA must work 
with Fisheries and Oceans Canada (DFO) to require catch 
documentation for all domestic and imported seafood, in line 
with that currently required by the EU and recommended by 
the Food and Agricultural Organization of the United Nations 
(FAO). 

3. Introduce traceability verification measures: CFIA 
must introduce DNA testing for species authentication into 
its inspection program. It should incorporate inspection, 
verification and enforcement measures at levels high enough 
to deter fraud. 

4. Improve consumer information: CFIA’s labelling 
standards—which should apply to wholesale, retail and 
restaurants—must be brought in line with those used in the 
EU. They should include essential information such as the 
species’ scientific name, whether the fish was wild-caught or 
farmed, where it came from (geographic origin) and the type  
of fishing gear used.

It’s time to stop seafood fraud so Canadians can enjoy their 
seafood, knowing it is safe, honestly labelled and legally 
caught. 

WHAT NEEDS TO BE fixed?

Trace all 
seafood from 
boat to plate

 

Require  
catch 

documentation

� Introduce 
traceability 
verification 
measures

� Improve 
consumer 
information
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FROM LEADER TO LAGGARD

DNA barcoding is a made-in-Canada innovation. The 
technology was developed by Dr. Paul Hebert at the 
University of Guelph in 2003 as a tool to identify 
species of animals.11 In 2005, Canada created the 
Canadian Barcode of Life Network, becoming the first 
nation to establish a national network dedicated to 
advancing species identification and discovery through 
the use of DNA barcodes.12  

The University of Guelph is still considered the world’s 
leader in barcoding, and is asked to test samples flown 
in from around the world.13,14 It now houses the Fish 
Barcode of Life initiative (FISH-BOL), a global research 
project launched in 2005 to collect DNA barcode 
sequences to assist in the identification of all fish 
species.15  

DNA barcoding has spread across the world. Other 
government agencies, including the United States Food 
and Drug Administration, have recognized the value of 
implementing DNA barcoding as a regulatory tool to 
combat seafood fraud.16,17 Unfortunately, Canada has 
yet to do the same. DNA barcoding is not included in 
inspection protocols for seafood products. 

INTRODUCTION
Seafood is a popular choice among Canadians: 79 per cent  
eat seafood regularly or occasionally, according to a 2017 
Oceana Canada survey conducted by Abacus Data.1 
Surprisingly, although Canada produces high-quality 
seafood, a significant amount of the seafood Canadians eat 
is from overseas and of lower value than what we produce 
domestically and export.2,3  Canada exports 85 per cent of the 
seafood it produces,4,5,6 and recent estimates suggest that up 
to 80 per cent of what we consume may be imported.7 This 
seafood follows a complex path from a fishing vessel to our 
plate, leaving unscrupulous actors with many opportunities to 
misrepresent their products.  

Over the last decade, numerous studies around the world 
have shed light on the issue of seafood fraud, which can 
include mislabelling or swapping one species with another. The 
majority of these studies have had one thing in common: the 
use of DNA barcoding, a technology that uses a specific gene 
sequence to identify animal species. Scientists at the University 
of Guelph, including Dr. Robert Hanner, were among the first to 
demonstrate that DNA barcoding could be as a tool to uncover 
seafood fraud.8,9  

Despite Canada’s leadership role in developing this important 
technology and its uses,10 Canada remains a laggard in 
implementing policies to address seafood fraud. 

High quality or 
cheap substitute? 
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Seafood fraud is a long-standing and growing problem. Despite 
seafood’s popularity in Canada and increasing concern about 
where our food comes from,18,19 consumers are routinely given 
little or no information about the seafood we purchase.20 
Moreover, the information on labels and menus is often 
misleading or fraudulent. 

Seafood fraud includes any dishonest activity that 
misrepresents the product being purchased, including short-
weighting (claiming it weighs more than it does), hiding the 
true origin of fish to avoid tariffs and improper labelling. 

This report looks specifically at seafood mislabelling and 
species substitution, the practice of substituting one type of 
fish for another. Species substitution includes selling cheaper, 
less-desirable and more readily available products as more 
expensive species, mislabelling farmed products as wild-caught 
or selling black market fish as legally caught.

The seafood industry is extremely diverse, compared to other 
sources of animal protein. More than 900 different species 
from all over the world are sold in Canada,21,22 making it 
difficult for Canadian consumers to know exactly what fish is 
being sold or served. 

Seafood fraud threatens consumer health and safety, cheats 
consumers and hurts our oceans. 

WHAT IS  
SEAFOOD FRAUD?

Seafood fraud includes 
any dishonest activity that 

misrepresents the seafood being 
purchased.

MORE than 900 
different species from  
all over the world are  

sold in Canada.

Farmed or  
wild-caught?  
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WHY DOES 
SEAFOOD FRAUD 
OCCUR?

White tuna or 
harmful escolar? 

Economic 
Incentives

 

Illegal 
Fishing

Complex 
Supply 
Chains

 

Seafood fraud is driven primarily by the pursuit 
of economic gain and happens in Canada 
because of the many opportunities to mislead 
buyers at every stage of the supply chain.
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Economic Incentives
One form of fraud involves mislabelling cheap or readily 
available species so they can be sold as expensive, desirable, 
or supply-limited ones. In fact, a global review that Oceana 
conducted of more than 200 studies related to seafood fraud 
revealed that 65 per cent of the studies had found clear 
evidence of economically motivated adulteration of products.23 
Although some mislabelling may result from unintended 
human error in identifying fish or their origin, these practices 
are often intentional. 

The potential for high profits is a strong motive. Seafood 
imported into Canada is of a lower average value than that 
caught in Canadian waters: when compared by value, Canadian 
imports of seafood were valued at just 57 per cent of Canadian 
exports, despite similar volumes.24 This discrepancy could 
encourage unscrupulous actors to pass off lower-cost imports 
as higher-value species from Canadian waters. Previous 
studies in Canada have shown that price differences between 
the species of fish identified on the label and the one being 
sold can be up to 244 per cent.25 Oceana Canada’s own 2017 
Ottawa testing revealed similar price differences. 

Illegal, unreported and 
unregulated (IUU) Fishing
Another important incentive for seafood fraud is the ability 
to allow illegally caught fish to enter the market by giving it 
a new “legal” identity.26 Current estimates show that illegal, 
unreported and unregulated (IUU) fishing accounts for up to 
30 per cent of global catches.27   

The global impact of IUU fishing is significant, with an 
estimated value of $23 billion USD annually.28,29  It threatens 
approximately 260 million fishing jobs around the globe.30  
Developing countries lacking resources for effective fisheries 
management and enforcement bear the brunt of illegal 

fishing through lost revenue and reduced food security and 
biodiversity.31 Furthermore, these communities are also 
vulnerable to the human impact of illegal fishing. Egregious 
human rights abuses often take place on illegal fishing vessels, 
including extremely unsafe work environments, forced labour, 
starvation, physical abuse, torture and even murder.32 The 
trafficking of humans and of black market products have 
also been documented in seafood supply chains and widely 
exposed via media and industry reports.33,34  

Canada has few measures in place to prevent illegal products 
from entering supply chains.35 Reports indicate that  
25–30 per cent of wild-caught seafood imported into the  
U.S. is from illegal and unreported sources and has a value  
of $1.3–$2 billion USD.36  
 

The global impact of  
illegal and unreported 
fishing is significant,  
with an estimated  
annual value of  

$23 billion USD. 

IUU fishing

    

Illegal fishing is often grouped together with 
unregulated and unreported fishing under the 
abbreviation IUU. Illegal and unreported fishing 
activity is fishing that contravenes the law or 
established regulations or that is not reported or 
misreported. Unregulated fishing occurs when there 
are no management measures for a fishery. These 
three dimensions are a major threat to the oceans, 
consumers and seafood businesses around  
the world. 
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While similarly extensive studies have not been conducted 
in Canada, experts suggest that given similarities in imports, 
the significant amount of seafood imported from the U.S. into 
Canada and Canada’s weaker legislation, the percentage would 
be the same if not higher in Canada.37  

A recent small-scale review by researchers from Dalhousie 
University and the University of York (UK) found that up to 
22 per cent of seafood imported into Canada is at risk of 
being IUU. The report author notes that this is very likely an 
underestimate.38 An Italian study of seafood imports found 
fish and seafood products that originated from Thailand, China 
and Vietnam had the highest rates of labelling inaccuracy.39 
In terms of both quantity and value of seafood imports 
into Canada, these countries rank second, third and fourth, 
following only the U.S.40 

Complex and Opaque Global  
Supply Chains
The complexity of the seafood supply chain provides many 
opportunities for fraud. Seafood is traded internationally more 
than any other food product, following long, complex and 
notoriously opaque supply chains. The products cross several 
international borders as they move through catch, processing, 
distribution and final sale.41,42  

Seafood supply chains generally consist of five to seven stages, 
much more than those of other food products.43 This presents 
opportunities for fraud and mislabelling at each step.44

Furthermore, seafood is increasingly processed as it travels 
through this supply chain. Processing removes the skin, head 
and other parts of a fish used for identification, increasing the 
likelihood of fraud. Trade statistics suggest that a significant 
portion of seafood exported from Canada is re-imported after 
being processed abroad, much of it in China.45 However, due to 
a lack of transparency, it is impossible to know the provenance 
of seafood imports from China.46 In fact, seafood samples from 
China have been shown to have the highest rates of labelling 
inaccuracy47 and are particularly at risk of being sourced 
illegally.48  

This anonymity through processing, even of Canadian-caught 
seafood, can increase the incidence and risk of fraud. With  
no traceability required, there is no guarantee that the 
Canadian seafood shipped for processing is the fillet we are 
getting in return.

The Codfather

According to a Department of Justice Canada media 
release, on September 25, 2017, Carlos Rafael, a 
fishing industry giant in Massachusetts, was given a 
four-year prison sentence. Rafael owns one of the 
largest commercial fishing operations in the U.S. and is 
better known as “the Codfather.” His charges included 
false labelling and falsifying fish records, among others. 
Rafael had been claiming his vessels caught haddock 
or pollock when in fact they were fishing valuable but 
depleted species subjected to stricter quotas, such as 
cod, which he then sold for cash.49  

“�When you buy things caught in African waters, 
processed at sea on a Chinese vessel, sold to a Russian 
distributing firm that then markets it in Canada,  
you see where the opportunity for a disconnect  
comes in.”  
— Dr. Robert Hanner, associate professor, University of Guelph.
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Examples of Commonly Mislabelled Seafood*
What you bought What you got

Butterfish Escolar 

Cod Catfish, pollock, tilapia or whiting 

Pickerel Pike-perch

Sole Catfish

Wild Pacific salmon Farmed Atlantic salmon 

Snapper Pacific ocean perch or tilapia 

Red snapper Catfish, perch, rockfish or tilapia

White tuna Escolar 

Seafood is more prone to mislabelling than any other protein 
source in the Canadian food market.50 Results of studies in 
various countries show that mislabelling and substitution in 
seafood supply chains have been on the increase relative to 
other products.51

In 2016, Oceana compiled a global review of more than  
200 studies on seafood mislabelling and species substitution.52 

All of them, except one,† found fraud. Seafood fraud has been 
exposed by scientists, students, journalists, governments and 
conservation and consumer groups in 55 countries and on 
every continent except Antarctica. On average, one in five of 
the more than 25,000 samples of seafood tested worldwide 
were mislabelled. 

HOW WIDESPREAD 
IS SEAFOOD 
FRAUD?

† �The exception, one small study in Tasmania, found no explicit fraud but did highlight unclear seafood labelling practices.

*Based on results of testing done in Canada and the U.S.
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Seafood fraud is also widespread in Canada. Contrary to CFIA’s 
own testing results, which show a very low level of mislabelling 
and fraud in imported seafood,53 independent research has 
exposed much higher levels.  

Over the last decade, more than 900 samples of seafood 
from both grocery stores and restaurants have been tested 
across multiple studies. These studies all found considerable 
mislabelling, with average rates of approximately 25–41 per 
cent.54,55,56,57,58 Furthermore, a 2014 investigation conducted 
by Quebec’s Ministry of Agriculture, Fisheries and Food found 
mislabelling in 39 of 121 samples (32 per cent) collected from 
restaurants, fish markets and grocery stores. The Ministry fined 
those whose samples involved deliberate fraudulent marketing 
of species.59

In July 2017, Oceana Canada collected seafood samples from 
Ottawa grocery stores and restaurants, focusing on popular 
establishments and those catering to Canada’s decision-
makers and politicians. This was the first time this type of 
study has ever been conducted in Ottawa and the results were 
staggering, revealing widespread seafood misrepresentation in  
our capital.  
 
In fact, nearly half of the samples tested—45 out of 98—were 
mislabelled, when tested against CFIA’s acceptable market 
names for seafood in Canada. This increased to  
51 per cent of samples obtained only from restaurants 
(excluding sushi vendors) and 68 per cent for samples from 
sushi vendors; 10 of 12 vendors tested. Seafood fraud and 
mislabelling were found at 16 of the 22 restaurants tested, 
including the most popular and prestigious ones, as well as 
those known for serving sustainable seafood. Grocery stores 
had lower rates of fraud and mislabelling, with 18 per cent of 
samples mislabelled, from four of the ten grocery stores tested. 

Oceana Canada will continue to conduct testing in major 
Canadian cities in order to better understand the extent of 
this issue nationally. For more information, visit oceana.ca/
StopSeafoodFraud.

“�You can order ‘fish and chips’ 
at a restaurant, but you’d never 
see a ‘mammal sandwich’ or 
‘bird salad’ on the menu. You 
want to know exactly what 
species is going into your meal.” 
— Matthew Morris, PhD Candidate,  
Ambrose University

Canadians increasingly 
aware of seafood fraud

A 2017 study commissioned by Oceana Canada found 
that almost half of all Canadians (46 per cent) believe 
seafood mislabelling or species substitution is a 
problem; however 52 per cent thought there are fewer 
instances of fraud than previous studies in Canada 
have demonstrated. The same study found that half 
of all Canadians (48 per cent) do not feel they have 
enough information about the seafood they purchase.60 

Sustainable or 
endangered? 
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While voluntary recalls have 
been used to limit the damage 
from vegetables, eggs and 
other non-seafood products, 
such recalls can be nearly 
impossible for seafood 
because of the lack of 
traceability in the supply 
chain. 
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SEAFOOD FRAUD 
HURTS OUR HEALTH, 
OUR WALLETS AND 
OUR OCEANS

Seafood fraud threatens public health and safety, cheats 
consumers, hurts honest, law-abiding fishers and seafood 
businesses, undermines the environmental and economic 
sustainability of fisheries and fish populations and even 
supports global human rights abuses. Oceana Canada’s 
investigation into seafood fraud in Ottawa, accessible at 
oceana.ca/StopSeafoodFraud, found farmed fish sold as 
wild-caught; cheaper alternatives substituted for expensive 
varieties; fish that can cause illness substituted for safe fish; 
and threatened species being sold that aren’t on CFIA’s list of 
approved species.

Health Risks
Oceana’s global review of seafood fraud found that 58 per 
cent of the substituted samples posed a species-specific health 
risk to consumers.61 

When one species of fish is substituted for another, or correct 
species information is not provided, consumers risk exposure 
to parasites and allergens and the environmental chemicals, 
aquaculture drugs and pesticides used in industrial farming 
operations. Consumers are also at risk of exposure to natural 
toxins found in certain fish species. Furthermore, species 
known to be a health risk generally undergo screening tests. 
Mislabelled seafood may not be screened, exposing consumers 
to potential health risks.62 

While voluntary recalls have been used to limit the damage 
from vegetables, eggs and other non-seafood products, such 
recalls can be nearly impossible for seafood because of the 
lack of traceability in the supply chain. 

Dangerous hidden allergens 
Seafood fraud can be especially troubling—even life 
threatening—for people with seafood allergies. Seafood is 
one of the most common food allergens.63 However, people 
rarely have allergies to all seafood, just to particular groups.64 

Omega-3 or 
toxins? 
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For example, someone may have an allergy to tuna, but not 
salmon. According to authors of a recent food fraud forensics 
book, this “turns purchasing fish into a rather risky game of 
allergen roulette.”65 

Escolar—the laxative of the sea 
Oceana Canada’s testing revealed that 80 per cent of the 
white tuna samples collected from Ottawa sushi restaurants 
were actually escolar, an oily whitefish that can cause acute 
gastrointestinal symptoms. Individuals who eat more than a 
few ounces risk diarrhea, vomiting and nausea. This is in line 
with studies conducted by Oceana in the U.S., which found 
that 84 per cent of white tuna was actually escolar. 

In 2007, several people in Toronto and Vancouver became ill 
when they purchased escolar labelled as cod.66 This followed 
a similar incident in Hong Kong, which resulted in 600 people 
getting sick.67 Although Canada has issued special guidelines 
for the sale of escolar, frequent mislabelling leaves consumers 
susceptible to unintentional consumption. Escolar is banned in 
Japan, South Korea and Italy.68

The hidden risks of farmed fish
Selling farmed fish as wild can result in health risks for 
consumers. According to CFIA, certain species of farmed 
fish, including tilapia, salmon and catfish, may contain drug 
residues that pose health hazards.69 For example, fish raised 
in aquaculture pens can carry antibiotics and dyes that would 
not be present in wild fish. Oceana Canada has found farmed 
tilapia sold as snapper, farmed catfish sold as sole and farmed 
salmon sold as wild. In some cases, much higher levels of 
certain contaminants are found in farmed salmon.70 In fact, 
a Toronto public health guide recommends that pregnant 
women avoid farmed salmon and eat only wild salmon.71

Ciguatera
Ciguatera, a natural toxin in certain reef fish from affected 
waters, can cause long-term debilitating neurological 
symptoms. In 2011, CFIA warned the public against consuming 
a brand of leatherjacket—a large species of smooth puffer—
imported from China after at least two diners were poisoned 
from ciguatera.72 Ciguatera is also associated with several 
species of amberjack, including Japanese amberjack. Oceana 
Canada’s study found that sushi restaurants in Ottawa 
frequently serve Japanese amberjack mislabelled  
as Hamachi, which is not an acceptable market name under 
CFIA regulations.
 

Economic Risks
Seafood fraud cheats consumers, who are not getting what 
they pay for, and honest fishers and seafood businesses, who 
face unfair market competition when low-cost substitutions 
undercut prices for responsibly caught seafood. 

Seafood fraud hurts your wallet
Oceana Canada’s testing in Ottawa found numerous examples 
of cheaper fish being labelled or sold as more expensive ones. 

Southern blue whiting was sold as Atlantic cod. The price 
difference between these two species is significant. For 
example, online fish retailer Seafoodonline.ca sells southern 
blue whiting for $7.33 per kilogram and Atlantic cod at $33.33 
per kilogram—4.5 times as much! 

Dishes and products labelled as red snapper often turned out 
to be tilapia. Another online fish retailer, Giant Online, sells 
tilapia for $6.09 per kilogram and red snapper for $19.90 per 
kilogram—three times more expensive.
 
Seafood fraud threatens the Canadian economy 
Seafood is an important part of Canadians’ diets and of 
Canada’s economy. The commercial fishing and aquaculture 
sectors provide more than 80,000 direct jobs73 and in 2016 
exported a record $6.6 billion in fish and seafood products.74 
When including related businesses such as processors and 
restaurants, the ocean economy generates more than 300,000 
jobs and contributes an estimated $40 billion to Canada’s 
gross domestic product annually.75 

Although the cumulative economic losses from seafood fraud 
are unknown, seafood industry sources agree that even small 
price changes add up to major losses.

Where is genetically 
modified salmon?

The first shipment of genetically modified salmon in 
the world arrived in Canada earlier this year and likely 
ended up on the plates of Quebec consumers without 
their knowledge. Wherever consumers stand on genetic 
modification of food, they deserve to know more about 
their seafood before it arrives on their plates. 
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Conservation Risks 
The world’s oceans are in trouble. Overfishing and the 
destruction of important habitats have led to severely 
depleted fish populations and more and more marine animals 
are ending up on a growing list of species threatened with 
extinction.76  

Seafood fraud makes destructive fishing profitable
Canada’s lack of requirements for traceability, catch 
documentation and comprehensive product labelling creates 
a market for illegal fishing by making it easy to import illegally 
caught seafood products into the Canadian market. This 
undermines responsible fisheries management and efforts to 
prevent overfishing, deter destructive fishing practices and 
protect areas and animals in need of conservation.77

Seafood fraud threatens species at risk 
According to Oceana’s global review of seafood fraud, 16 per 
cent of the species identified as substitutes are considered 
to be at some level of elevated conservation risk (either 
threatened or close to becoming threatened with extinction) 
by the International Union for Conservation of Nature 
(IUCN).78  

Oceana Canada found similar results in Ottawa:

• �Lane snapper, one of the substitutes found, is near 
threatened due to overfishing, according to IUCN.79 

• �White hake, another substitute, is listed as endangered 
by the Committee on the Status of Endangered Wildlife 
in Canada due to past overfishing and bycatch.80 Seafood 
Watch recommends that consumers avoid white hake.81

• �An instance of spinycheek grouper was found, a species 
listed as near-threatened by IUCN82 and not even on CFIA’s 
Fish List, which includes the acceptable names for labelling  
all seafood imported into Canada or produced by a  
CFIA-registered establishment.

Seafood fraud undermines consumer-driven  
conservation efforts
The widespread mislabelling of fish species prevents 
consumers from making responsible choices about their 
seafood. Market-driven conservation efforts depend on 
a consumer’s ability to make an informed purchase of a 
particular species based on its status, location and how  
it is caught. 

Mislabelling can alter perceptions of the true availability of 
seafood and the state or health of fish populations. Because 
mislabelling maintains the appearance of a steady supply 
of popular fish, the general public remains unaware that 
the species may be at serious risk because of overfishing.83 
Red snapper, a wild-caught fish whose populations are 
vulnerable,84 has an extremely high rate of mislabelling.85,86,87,88 
In Oceana Canada’s Ottawa testing, none of the purported red 
snapper samples were actually red snapper. Since the market 
is flooded with fish mislabelled as red snapper, this creates the 
impression that the population is doing just fine. 

“�Food fraud represents a  
$52 billion problem 
worldwide and is allegedly 
worth more than the 
heroin trade and firearms 
trafficking combined.”

  �— Dr. Sylvain Charlebois, professor 
of food distribution and policy, 
Dalhousie University.
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An effective way to ensure seafood is safe and honestly 
labelled and put an end to illegal fishing is for fish to be tracked 
through every step of the process from the water to our plate.89 
Full chain traceability is the structured flow of information 
that makes it possible to systematically identify a unit of 
production, track its location and describe any treatments or 
transformations at all stages of production, processing and 
distribution.90

Trace our Seafood
Today, non-governmental organizations, national governments 
and the seafood sector recognize the need for greater adoption 
of full chain digital traceability to ensure safe, legal and 
accurately labelled seafood products.91 In fact, both the EU and 
the U.S. have implemented traceability requirements to prevent 
both seafood fraud as well as the entry of seafood from illegal 
sources. 

The more information that follows fish through the supply 
chain, the easier it is to prevent seafood fraud and the entry 
of illegally caught fish into the market. The basic information 
needed includes the who, what, where, when and how of 
fishing, processing and distribution. Seafood traceability 
creates transparency, helps prevent mislabelling and fraud and 
undermines the markets for illegally fished products.

Other benefits of traceability systems include ensuring a fair 
and transparent marketplace, improved customer confidence 
and trust,92 improved recall efficiency and reduced costs of 
recalls93,94 and more efficient value chains.95 

The key elements of  
traceability* are:

• Unique document number;
• Species-specific scientific name;
• Production method: wild-caught or farmed, gear type;
• Catch documentation: date, catch area, weight; 

FIGHTING 
SEAFOOD FRAUD: 
BOAT-TO-PLATE 
TRACEABILITY

*Based on current EU requirements and forthcoming U.S. requirements.96 

Responsibly 
caught or supply 
chain slavery? 
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•	 Key vessel identifiers, including vessel name and flag state; 
• Evidence of authorization to fish: permits and licences; and
• �	Complete chain-of-custody information, including landing(s), 

transshipment, commingling, processing, distribution, export, 
import and re-export. 

Solutions Exist
An increasing number of innovators in the seafood industry 
recognize the importance of traceability and are creating new 
ways of making the system more transparent and products 
more traceable.97 In fact, food traceability, a major emerging 
sector, is expected to reach $14 billion globally by 2020.98 
An Oceana report looked at traceability pioneers, including 
wholesalers, retailers and restaurateurs in the U.S., to show 
that full chain traceability is feasible, even profitable. The 
report also showed that concrete solutions exist, which allow 
companies to trace their seafood products from the water to 
the final customer.99 

Some businesses have created their own tools, while others 
use third-party providers, such as TraceRegister. These 
traceability software platforms allow companies to share 
information, improve efficiency and manage logistics. 

• �Vancouver-based ThisFish is a consumer-focused traceability 
system designed to allow consumers to connect directly with 
the fishers who caught their fish. Fish are identified upon 
landing with unique alpha-numeric or quick response (QR) 
codes that can be scanned by customers and provide them 
with information about the provenance of their product.

• �Community-supported fisheries, such as Skipper Otto’s 
Community Supported Fishery in Vancouver, provide short 
supply chains and maintain custody of the seafood from 
the boat to the customer, ensuring customers know who 
caught, processed and distributed their fish, precisely when, 
where and how. Authentic traceability results from fishers 
delivering their catch directly to customers with no auctions, 
distributors, aggregators, wholesalers, retailers or other third 
parties involved. 

• �DNA fingerprinting technology is highly capable of 
monitoring the industry and the rapidly falling cost of this 
technology makes these tools increasingly accessible.100  
For example, GrouperChek, a handheld testing kit that  
can identify grouper species, is now available for less  
than $300.101

food traceability, a  
major emerging sector,  
is expected to reach  

$14 
billion  

globally by 2020.
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The EU has enacted some of the world’s 
strongest legal provisions to stop 
seafood fraud and IUU fishing. Its catch 
documentation system and strict labelling 
requirements provide a strong example for 
Canada to adopt. 

At the turn of this century, the EU began developing 
legal provisions aimed at tracing seafood and providing 
more consistent information to consumers.102 
Following these early provisions, academic and 
government-sponsored seafood mislabelling 
investigations revealed weaknesses in the rules and 
their implementation and enforcement. These studies, 
which gained media attention, likely helped sway the 
public and policymakers to strengthen rules governing 
the EU seafood market. 

In 2008, the EU established measures for combatting 
IUU fishing, which included, among other things, a 
third-country “carding” process. It imposes import 
restrictions on countries that are not actively 
addressing IUU fishing, penalties for EU nationals 
who engage in or support illegal fishing around the 
world and a catch certification scheme with catch 
documentation requirements for all imported seafood 

in the EU market.103 Catch certificates must be  
issued by competent national authorities at the country 
of origin. 

In 2012 and 2014, the EU adopted additional 
provisions requiring even more stringent traceability 
and labelling to ensure seafood can be traced from 
catch or harvest to the retail level (i.e., grocers and 
restaurants).104 Key information, including lot codes, 
vessel or aquaculture identifiers, catch documentation 
and scientific names, is required to be available 
throughout the supply chain. 

The mandatory information now available to EU buyers 
and consumers about most of their seafood includes: 

• Commercial and scientific names of the product; 
• �Production method: wild-caught (at sea or in 

freshwater) or farmed;
• �Catch or production area where the fish was caught 

or farmed;
• Fishing gear used;
• �Whether the product is fresh, frozen or had been 

previously frozen;
• “Best before” and “use by” dates; and 
• Information about allergens.105

Case Study: The European Union

A comparison of  
fraud rates in the 
EU versus those in 
Canada and the U.S. 

strongly suggests that 
EU legal provisions 
are contributing to a 
reduction in seafood 

mislabelling.
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Following the release of Oceana’s seafood 
fraud reports109 and subsequent growing 
public attention, President Obama established 
the Presidential Task Force on Combating IUU 
Fishing and Seafood Fraud,110 which released 
a list of 15 final recommendations in 2015.111

In 2016, the Task Force finalized new regulations to 
enable U.S. authorities to require catch documentation 
and traceability measures for some imported seafood, 
from catch to the U.S. border.112 The Seafood Import 
Monitoring Program, in effect as of January 1, 2018, 
establishes permitting, data reporting and record-
keeping requirements for the importation of 13 species 
groups of seafood, including cod, shrimp, swordfish and 

tuna. These species, which represent 40 per cent of the 
seafood entering U.S. markets, are deemed to be at risk 
of seafood fraud and illegal fishing. 

Importers will be required to provide sourcing and 
chain-of-custody information similar to that of the EU, 
including the scientific name, harvest location, gear 
type, vessel identifiers and any transshipments and 
commingling or processing details.

Although there are serious limitations to the program, 
including its application to only 13 species groups, 
traceability only being required to the U.S. border and 
the lack of increased consumer labelling, this is an 
important first step.

Case Study: The United States 
and the Seafood Import 
Monitoring Program

Are the rules working?
Studies of the EU’s measures indicate that they are effective. 
The studies, which were done both before and after the 
stronger fisheries control, traceability and seafood labelling 
rules were implemented, have shown that, for the most part, 
where regulations have been in effect and enforced, rates of 
fraud have decreased.106

Other factors that contributed to the decrease in seafood 
mislabelling and strengthened the political will to enact 
reforms were the large number of studies on mislabelling 
done since 2010, increased media attention and consumer 
awareness of the issue, EU-funded research on the problem 
and finally, increased monitoring and enforcement.107

No such trend is evident in Canada or the U.S., regions with 
fewer requirements for transparency or traceability and 
comparatively less information available to consumers. 

Decreasing trend in EU 
seafood mislabelling rates108 
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CANADIAN POLICY 
IS INADEQUATE

Canada lags far behind other jurisdictions like 
the U.S. and the EU in terms of traceability, 
catch documentation and product labelling 
requirements. The federal government’s 
current efforts will do little to resolve the key 
drivers of seafood fraud. 

Fragmented Regulatory System
In Canada, no single agency is in charge of combatting seafood 
fraud. Instead, seafood trade is regulated and managed by 
multiple government departments at the federal, provincial 
and municipal levels.

At the federal level, seafood sold internationally or 
interprovincially is regulated by CFIA, whose mandate is to 
ensure the safety of Canada’s food supply. CFIA sets and 
enforces inspection and verification standards, as well as other 
laws and regulations, such as those concerning labelling.113

Fisheries and Oceans Canada (DFO) has the lead federal 
role in managing Canada’s fisheries and safeguarding its 
waters. It coordinates government policies and programs 
respecting oceans and acts to prevent, deter and eliminate 
illegal fishing.114 DFO’s External Relations division is tasked 
with market access issues that involve international trading 
partners. 

Health Canada establishes policies, regulations and standards 
related to the safety and nutritional quality of all food sold 
in Canada. Health Canada is responsible for assessing CFIA 
activities related to food safety.115 

Under the Growing Forward 2 program, Agriculture and 
Agri-Food Canada is the federal department responsible for 
seafood marketing and promotion.116

To further complicate the regulatory landscape, provinces and 
municipalities also play a role in regulating various levels of the 
seafood supply chain. However, these responsibilities are not 
consistent across the country.
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Lack of Traceability
Very little information is available on traceability and  
record-keeping requirements for fish supply chains in Canada 
and there are few standardized traceability requirements.  
Only a common name and country of origin (which may 
actually be the country in which the product was last 
transformed or processed) must follow products throughout 
the supply chain.117

Although CFIA has recognized this as an issue and included 
traceability in its proposed Safe Food for Canadians 
Regulations, the requirements for traceability in the proposed 
regulations do not go far enough. Nor do they meet the 
Agency’s own objectives to strengthen Canada’s reputation as 
a food safety leader and secure access to existing markets or 
to ensure timely and efficient recalls. 

This is clear from a comparison of the definitions of traceability 
used by CFIA and the EU. CFIA states that: “traceability is a 
way to track the movement of a food one step back and one 
step forward.”118 EU legislation states that “all lots of fisheries 
and aquaculture products shall be traceable at all stages of 
production, processing and distribution, from catching or 
harvesting to the retail stage.”119

Insufficient Import Requirements
The information collected by CFIA at the point of import 
includes only the common name, a taxonomic serial number 
(corresponding to a scientific name), the production method 
and the country of harvest.120 This is insufficient to ensure  
that fish from illegal sources are not entering the country.  
For example, no information is required about the specific 
catch area, the vessel or chain-of-custody information, 
including all processing and transshipments. Furthermore, this 
information is not required to travel with the product through 
the supply chain.

Inadequate Enforcement  
and Inspection
According to Dr. Sylvain Charlebois, food fraud expert 
and professor in food distribution and policy at Dalhousie 
University, despite hundreds of investigations by CFIA into 
seafood fraud and mislabelling, few companies have been 
fined.121 In the few instances where penalties were issued,  
they were very weak. For example, when MGM Restaurant  
in Nanaimo pleaded guilty in 2008 to two violations of the 
Food and Drugs Act for selling a low-end pollock mixture as 
scallops as well as for selling pork as veal, it only received a 
$5,000 fine.122

Notwithstanding the significant quantity of seafood imported 
into Canada, only an average of five per cent of annual 
imported lots are inspected.123 These inspections are carried 
out to determine whether samples are suitable for human 
consumption, rather than to identify the fish or where there 
has been fraud or mislabelling.124

Despite Canada’s leadership role in developing the DNA 
barcoding technology used to identify species, CFIA has yet 
to adopt DNA barcoding as a regulatory tool.125 In contrast, 
the United States Food and Drug Administration adopted 
DNA barcoding in 2011 as a seafood inspection tool to detect 
seafood fraud.126,127,128  Where specific concerns arise, CFIA 
employs electrophoresis, a much less efficient authentication 
technology that can identify only a limited number of species 
in comparison with DNA barcoding.129  

Adequate inspections and enforcement are important for 
deterring practices such as seafood fraud. If an actor believes 
that their chances of getting caught are low and that the 
consequences will be light even if they are caught, they are 
more likely to commit fraud. 

 



20 Mystery Fish
Seafood Fraud in Canada and How to Stop it

Poor Labelling Standards
In Canada, the only information required on seafood labels is 
a generic marketplace name and the country of origin. Naming 
protocols, which are based on CFIA’s Fish List, allow many 
different species to be listed under the same common name. 
For example, more than 200 species can be listed as snapper, 
more than 100 as rockfish, 125 as crab, 40 as shrimp, 21 as 
sole and 14 as tuna.130 Country-of-origin labelling regulations 
allow the country of the last substantial transformation to be 
the only location listed. This means that in Canada we do not 
know what we’re buying or where it was caught or farmed. This 
was apparent in the summer of 2017, when stories of Russian 
sockeye salmon being marketed as local sockeye in Vancouver 
stores generated controversy.131 

CFIA was recently awarded a failing grade by environmental 
group SeaChoice for its seafood labelling practices. SeaChoice 
compared Canadian seafood labelling requirements to those of 
the U.S. and the EU and found that Canada lagged behind both 
in terms of the information required.132

Canada Risks Falling  
Behind Globally 
Canada continues to lag behind two of its most important 
trading partners.133 The EU is the largest importer of seafood in 
the world and has implemented stringent catch documentation, 
full chain traceability and comprehensive labelling 
requirements. The U.S. is moving quickly in this direction. 

The Canadian-European Comprehensive Economic and Trade 
Agreement (CETA) came into effect in September 2017.  
EU tariffs immediately dropped from an average of 11 per 
cent—with some as high as 25 per cent—down to zero on  
96 per cent of Canadian seafood exports. According to DFO, 

CETA has the potential to increase Canadian exports by more 
than $500 million.134 In order for Canadian companies to access 
European markets, they must provide catch certificates and 
chain-of-custody information. Although companies can access 
this documentation through DFO’s Catch Certificate program, 
standard regulations around catch reporting are not adequate 
to allow Canadians to export to the EU. 

The U.S. is currently the top destination for Canadian seafood, 
receiving 66 per cent of exports.135  If Canadian exporters of 
the species affected by the U.S. Seafood Import Monitoring 
Program want to keep exporting to the U.S., suppliers will need 
to improve their traceability and record-keeping systems in 
order to meet the new requirements. 

With more stringent traceability requirements emerging in 
some of Canada’s key export markets, the current traceability 
information required by the Canadian government may soon 
not meet foreign market standards.

more than  

200 
species  

can be listed  
as snapper.
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Canada risks 
damaging its 
reputation as a 
global food safety 
leader.
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In September 2017, chefs, restaurant owners, seafood industry 
leaders and thousands of Canadians joined Oceana Canada  
to demand that CFIA and DFO make combatting seafood  
fraud a priority. 

Approximately 85 per cent of Canada’s seafood is exported, 
with about 66 per cent going to the U.S. and 10 per cent  
going to the EU.136 Due to the clearer and more stringent 
traceability requirements of these major trading partners, 
a significant proportion of Canadian seafood suppliers 
and producers are implementing traceability systems for 
export purposes that are more robust than those required 
domestically. 

Solutions
To most effectively fight seafood fraud and illegal fishing, 
Canada must establish a comprehensive system that 
harmonizes with those of its trading partners and builds more 
transparency into the supply chain. It must do this by requiring 
catch documentation, full chain traceability and improved 
consumer information.

HOW CANADA CAN 
STOP SEAFOOD 
FRAUD

 85%   
 of Canada’s seafood  
is exported, with  
about 66 per cent  
going to the U.S.



1.  
TRACE ALL SEAFOOD 
FROM BOAT TO PLATE

The best way to put an end to illegal fishing and ensure that our seafood 
is both safe and honestly labelled is for fish to be tracked from boat to 

plate. National traceability requirements must be introduced so that key 
information flows through the supply chain with the seafood product. 

CFIA must require that key product data and critical information follow all seafood 
products throughout the supply chain, from the boat or farm to the point of final 

sale, whether a restaurant, grocery store or fish market. This information should 
include the who, what, where, when and how of fishing, processing and distribution. 

2.  
REQUIRE ELECTRONIC CATCH 
DOCUMENTATION 
Catch documentation identifies the origin of the seafood and demonstrates that it has 
been harvested legally, with authorization and in compliance with relevant conservation 
and fisheries management measures.137 A catch documentation scheme must require that 
information on catch, landings, transshipments, processing, distribution, imports, exports 
and re-imports accompany the seafood product.

FAO recommends moving beyond paper documentation and implementing electronic 
traceability systems.138 Traceability systems must be electronic to allow regulatory 
bodies to access and screen the collected information in real time.
 
DFO established a Catch Certification Program in 2010 to meet EU traceability 
requirements and provide proof that Canadian fish and seafood do not originate 
from IUU fisheries. Currently, only products destined for the EU, Chile, Japan 
and Ukraine are issued catch certificates.139

CFIA must work with DFO to require catch documentation for all domestic 
and imported seafood, in line with that currently required by the EU and 
recommended by FAO. 
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3.  
INTRODUCE TRACEABILITY 
VERIFICATION MEASURES 

Verifiability refers to the elements of the traceability scheme that provide 
a series of checks and balances for the information received. These include 

the extent to which the information is audited by a third party, as well as the 
existence of penalties and sanctions for noncompliance.140 For traceability 

to be effective, the requirements must include inspections, enforcement and 
verification mechanisms at levels high enough to deter fraud.141

CFIA must introduce DNA testing for species authentication into their inspection 
program142 or an equivalent species authentication technology. Traceability audits  

to check for systemic problems and false documentation are necessary components of 
an effective traceability system.143

4.  
IMPROVE CONSUMER 
INFORMATION 
Canadian consumers deserve to know that they’re eating safe, honestly labelled 
and legal fish. 

CFIA’s labelling standards—which should apply to wholesale, retail and food 
services, including restaurants—must be brought in line with those used in the 
EU and include essential information such as the species’ scientific name, 
whether the fish was wild-caught or farmed, where it came from (geographic 
origin) and the type of fishing gear used.
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WHAT CONSUMERS 
CAN DO

Ways to protect yourself 
when buying fish: 

• �Buy a whole fish: it’s harder to misrepresent a whole  
fish than a fillet.

• �Know the fish you eat: when purchasing fish, ask 
what species it is, where and how it was caught and if it is 
sustainable. This can trigger a chain reaction extending back 
to the seafood supplier.

• �Be wary of fish that seems cheaper than it should:  
if a price seems too good to be true, it probably is.

• �Learn about the seasonality of your favourite 
seafood products: products sold out of season are more 
likely to be fraudulent. 

help stop seafood  
fraud in Canada:

• �Support companies and fishers that have voluntary 
traceability and those that share information about their  
fish with the purchaser.

• �Add your name to the petition at  
oceana.ca/StopSeafoodFraud.

• �Reach out to your local government officials and CFIA 
representatives to demand better seafood traceability.

• �Join Oceana Canada as a Wavemaker at oceana.ca to stay 
connected and get the latest updates on ending seafood 
fraud in Canada. 



26 Mystery Fish
Seafood Fraud in Canada and How to Stop it

1 �	� Coletto, D., Di Francesco, L. & Morrison, J. (2017) Seafood Survey: Public Attitudes 
toward ocean conservation and seafood consumption. Report for Oceana Canada. 
Ottawa: Abacus Data. 

2 �	� Fisheries and Oceans Canada (2017) Canadian Trade by Product Group. Available 
at: http://www.inter.dfo-mpo.gc.ca/NSR/Report?report_by=2. Accessed: August 3, 
2017.

3 �	� Govender, R., Hayne, K., Fuller, S.D & Wallace, S. (2016) Taking Stock: Sustainable 
Seafood in Canadian Markets. SeaChoice, Vancouver / Halifax. 

4 �	� Nelson, C. et al. (2013) Where’s the fish? Alternatives Journal. Available:  
http://www.alternativesjournal.ca/science-and-solutions/wheres-fish. Accessed: 
August 20, 2017. 

5 �	� Fisheries and Oceans Canada. Proposed Amendments to the Coastal Fisheries 
Protection Regulations to Implement the Port States Measures Agreement. 
Available: http://www.dfo-mpo.gc.ca/international/psma-cfpr/psma-cfpr-eng.htm. 
Accessed: August 12, 2017. 

6 �	� Spanos, T. & Hreinsson, E. (2016) Canadian Seafood Market Report. Islandsbanki 
Research 

7 �	� Townley, A. (2017) Risk Assessment of Illegal, Unreported, Unregulated and 
Mislabelled Seafood in Canadian Values Chains. Dalhousie University. Submitted  
for publication.

8 	� Wong, E. & Hanner, R. (2008) DNA barcoding detects market substitution in North 
American seafood. Food Research International, 41:828–837.

9 �	� Hui, A. (2016) Food fraud: How do we fight a problem we don’t yet understand? 
The Globe and Mail. Available: https://beta.theglobeandmail.com/life/food-and-
wine/food-trends/fighting-food-fraud-canada-is-playing-catch-up-in-a-war-
against-theunknown/article31098377/?ref=http://www.theglobeandmail.com& 
Accessed: October 2, 2017. 

10 	�� Eisler, C. (2010) Focus on DNA Barcoding. Research. University of Guelph.  
Available: http://ibol.org/wp-content/uploads/2010/04/Research.pdf Accessed: 
October 3, 2017. 

11 �	� Moczulski, J.P. (2013) Barcode of Life: Guelph-based DNA database a digital 
Noah’s ark aiming to ID all living organisms. National Post. Available: http://
nationalpost.com/news/canada/international-barcode-of-life Accessed: October 3, 
2017.

12� 	� Natural Sciences and Engineering Research Councif of Canada (2010) Spot the 
Species. Impact Stories. Available: http://www.nserc-crsng.gc.ca/Media-Media/
ImpactStory-ArticlesPercutant_eng.asp?ID=1072 Accessed: October 3, 2017.

13� 	Moczulski, J.P. (2013) 
14 �	� Che, J. et al. (2010) DNA barcoding and the international barcode of life project in 

China. Biodiversity Informatics, 24(4): 257–260. 
15  �	�Becker, S., Hanner, R. & Steinke, D. (2011) Five years of FISH-BOL: Brief status 

report. Mitochondrial DNA, 22(Sup1). 
16  �Wong, E. & Hanner, R. (2008) DNA barcoding detects market substitution in North 

American seafood. Food Research International, 41:828–837.
17  �Hui, A. (2016) Food fraud: How do we fight a problem we don’t yet understand? 

The Globe and Mail. Available: https://beta.theglobeandmail.com/life/food-and-
wine/food-trends/fighting-food-fraud-canada-is-playing-catch-up-in-a-war-
against-theunknown/article31098377/?ref=http://www.theglobeandmail.com& 
Accessed: October 2, 3017. 

18  �The Canadian Centre for Food Integrity (2017) Tackling Transparency and How It 
Builds Trust. 2017 Public Trust Research. 

19  �Marine Stewardship Council (2016) Study reveals low levels of trust in seafood 
labels among Canadians. Marketwide. Available: http://www.marketwired.com/
press-release/study-reveals-low-levels-of-trust-in-seafood-labels-among-
canadians-2108615.htm. Accessed: August 10, 2017. 

20  �Roebuck, K. et al. (2017) Canadians Eating in the Dark: A Report Card of 
International Seafood Labelling Requirements. SeaChoice.

21  �Canadian Food Inspection Agency (2016) CFIA Fish List. Available:  
http://www.inspection.gc.ca/active/scripts/fssa/fispoi/fplist/fplist.
asp?lang=e&cmbIn=e. Accessed: August 3, 2017.

22  �Fisheries and Oceans Canada. Canadian Trade by Major Market and Country. 
Available: http://www.inter.dfo-mpo.gc.ca/NSR/Report?report_by=1. Accessed: 
August 3, 2017.

23  �Warner, K. et al. (2016) Deceptive dishes: Seafood swaps found worldwide. 
Oceana. Available: http://usa.oceana.org/publications/reports/deceptive-dishes-
seafood-swaps-found-worldwide  
 

24 	� Fisheries and Oceans Canada (2017) Canadian Trade by Product Group.  
Available: http://www.inter.dfo-mpo.gc.ca/NSR/Report?report_by=2. Accessed: 
August 3, 2017.

25	� Naaum, A. & Hanner R (2015) Community Engagement in seafood identification 
using DNA barcoding reveals market substitution in Canadian seafood. DNA 
Barcodes 3(1) ): 74–79.

26�	� Watson et al. (2015) Provenance of global seafood. Fish and Fisheries, 17(3) 3): 
585–595. doi: 10.1111/faf.12129.

27�	� Fisheries and Oceans Canada (2015) Illegal, Unreported and Unregulated (IUU) 
Fishing. Available: http://www.dfo-mpo.gc.ca/international/isu-iuu-eng.htm. 
Accessed: October 16, 2017. 

28	� Agnew, D.J. et al. (2009). Estimating the worldwide extent of illegal fishing. PLoS 
ONE, 4(2). doi: 10.1371/journal.pone.0004570 

29	� Fisheries and Oceans Canada (2016) United Nations Food and Agriculture 
Organization’s Port State Measures. Available: http://www.dfo-mpo.gc.ca/
international/isu-iuu-09a-eng.htm. Accessed: August 17, 2017.

30	� National Oceanic and Atmospheric Administration (2011) Efforts to Combat Illegal, 
Unreported and Unregulated (IUU) Fishing. Available: http://www.fisheries.noaa.
gov/mediacenter/2011/05/iuu_factsheet.pdf. Accessed: September 10, 2017.

31	� FishWise (2017a) Advancing Traceability in the Seafood Industry: Assessing 
Challenges and Opportunities. Available: https://www.fishwise.org/traceability/
traceability-white-paper 

32	� FishWise (2013) Trafficked: human rights abuses in the seafood industry. Available: 
https://www.fishwise.org/images/pdfs/fishwise_human_rights_seafood_white_
paper_nov_2013.pdf  

33	� Stiles, M. et al.(2013) Stolen Seafood: The impact of pirate fishing on our oceans. 
Oceana. Available: oceana.org/reports/stolen-seafood-impact-pirate-fishing-our-
oceans 

34	�� Kittinger, J. N. et al. (2017) Committing to socially responsible seafood. Science, 
356(6341): 912–913.

35	� Townley, A. (2017).
36	� Pramod, G. et al. (2014) Estimates of illegal and unreported fish in seafood imports 

to the USA. Marine Policy, 48: 102–113.
37	� Bailey, M. (2017) Evaluation of the Regulatory and Market Environment to Combat 

Seafood Mislabelling and Fraud in Canada. Oceana. Unpublished manuscript.
38	� Townley, A. (2017) 
39	� Guardone, L. et al. (2017) DNA barcoding as a tool for detecting mislabeling of 

fishery products imported from third countries: An official survey conducted at the 
Border Inspection Post of Livorno-Pisa (Italy). Food Control, 80: 204–216.

40	� Fisheries and Oceans Canada (2008) Section 4 – International Trade (fish and 
seafood products). Available: http://dfo-mpo.gc.ca/stats/commercial/cfs/2008/
section8-4-eng.htm. Accessed: September 20, 2017.

41	� Spanos, T. & Hreinsson, E. (2016). 
42	� FishWise (2017a). 
43	� Magera A. & Beaton S. (2009) Seafood Traceability in Canada. Ecology Action 

Centre. Available at: www.seachoice.org/wp-content/uploads/2011/09/Seafood_
Traceability_in_Canada.pdf 

44	� Espineira, M. et al. (2008) Authentication of anglerfish species (Lophius spp) by 
means of polymerase chain reaction restriction fragment length polymorphism 
(PCR-RFLP) and forensically informative nucleotide sequencing (FINS) 
methodologies. Journal of Agricultural and Food Chemistry, 56(22): 10594–10599.

45	� United Nations Commodity Trade Statistics Database (2016) Basic Selection. 
Available: https://comtrade.un.org/db/dqBasicQuery.aspx. Accessed: August 3, 
2017. Included all commodities within the 0302 (fresh/chilled fish), 0303 (frozen 
fish), and 0304 (fish fillets) HS categories. Also included non-ornamental live fish 
within the 0301 HS category (excluding 030111 and 030119). When looking just 
at China, Canada’s second largest importer for seafood behind the United States, 
fillets imported from China amount to almost two-thirds of the weight (64.9%) of 
whole fish originally exported to China. Looking in the opposite direction (fillets 
exported to China relative to the amount of whole fish imported from China), this 
figure is only 5.4%. In comparison, for the United States – Canada’s largest seafood 
trading partner – imported fillets are about one tenth (10.8%) the weight of whole 
fish exported to the United States.

46	 �Ibid. Official statistics state that re-imports to Canada were a very small part of 
trade flows relative to imports from global trade partners (1.5% by value and 
0.74% by weight), but these data do not track when products are processed 
abroad. 

47	� Guardone, L. et al. (2017). 

REFERENCES



Mystery Fish
Seafood Fraud in Canada and How to Stop it 27

48	� Townley, A. (2017). 
49	� U.S. Department of Justice. (2017) “Owner of One of the Largest Commercial 

Fishing Businesses in U.S. Pleads to Falsifying Records & Smuggling Proceeds 
Abroad.” News release. March 30, 2017. U.S. Attorney’s Office. District of 
Massachusetts. Available: https://www.justice.gov/usao-ma/pr/owner-one-largest-
commercial-fishing-businesses-us-pleads-falsifying-records-smuggling. Accessed: 
October 24, 2017. 

50	� Evershed, R. & Temple, B. (2016) Sorting the Beef from the Bull: The Science of 
Food Fraud Forensics. Bloomsbury Sigma. 

51	� Ugochukwu, A. et al. (2015) An economic analysis of private incentives to adopt 
DNA barcoding technology for fish species authentication in Canada. Genome, 
58(12): 559–567.

52	� Warner, K. et al. (2016).
53	� Canadian Food Inspection Agency. CFIA Fish Species Sampling Activity. Available: 

http://www.inspection.gc.ca/food/fish-and-seafood/product-inspection/fish-
species-sampling/eng/1432574616202/1432574780136. Accessed: August 10, 
2017 

54	� Wong, E. & Hanner, R. (2008).
55	� Hanner, R. et al. (2011) FISH-BOL and seafood identification: Geographically 

dispersed case studies reveal systemic market substitution across Canada. 
Mitochondrial DNA, 22(S1): 106–122. 

56	� Naaum, A. & Hanner R (2015).
57	� CBC News (2014) Fish products often mislabelled, suggest U of C undergrad 

study. Available: http://www.cbc.ca/news/canada/calgary/fish-products-often-
mislabelled-suggests-u-of-c-undergrad-study-1.2859842 Accessed: September 6, 
2017. 

58	� Ambrose University (2017). What in the World is Fish & Chips? Available: https://
ambrose.edu/ambrose.edu/fish-and-chips. Accessed: August 20, 2017.

59	� CBC News (2014). Fish incorrectly labelled for ‘better profits’ in Quebec. Available: 
http://www.cbc.ca/news/canada/montreal/fish-incorrectly-labelled-for-better-
profits-in-quebec-1.2775209. Accessed: October 14, 2017. 

60	� Abacus Data (2017) Public attitudes towards ocean conservation and seafood 
consumption. Oceana Canada. Unpublished.

61	 Warner, K. et al. (2016).
62	 Warner, K. et al. (2016). 
63	� Government of Canada (2005) Seafood. Available: http://publications.gc.ca/

collections/Collection/A104-27-1-2005E.pdf Accessed: September 20, 2017. 
64	� Health Canada (2017) Crustaceans and Molluscs – Priority Food Allergens. 

Available: https://www.canada.ca/en/health-canada/services/food-nutrition/
reports-publications/food-safety/seafood-fish-crustaceans-shellfish-priority-food-
allergens.html?wbdisable=true Accessed: September 20, 2017. 

65	� Evershed, R. & Temple, B. (2016).
66	 Ho Long, K. et al. (2014).
67	� CBC News (2007) Canadians fall ill after eating mislabelled oily fish. Technology 

& Science. Available: http://www.cbc.ca/news/technology/canadians-fall-ill-after-
eating-mislabelled-oily-fish-1.649068 Accessed: September 12, 2017. 

68	� Ling, K.H., Nichols, P.D. & But, P.P. (2009) Fish-induced keriorrhea. Adv Food Nutr 
Res, 57(1). doi: 10.1016/S1043-4526(09)57001-5.

69	� Canadian Food Inspection Agency. Product Ingredients and Incoming Materials. 
Available: http://active.inspection.gc.ca/rdhi-bdrid/english/rdhi-bdrid/hazdane.
aspx?i=2 Accessed: September 15, 2017. 

70	� Hites R.A, et al. (2004) Global assessment of organic contaminants in farmed 
salmon. Science. 303: 226–229.

71	� Toronto Public Health. The Guide to Eating Fish for Women, Children and Families. 
Available: https://www1.toronto.ca/city_of_toronto/toronto_public_health/
healthy_public_policy/fish_and_mercury/files/pdf/guide_eat_fish.pdf Accessed: 
September 19, 2017. 

72	� Olander, D. (2011) The perils of ciguatera. Sport Fishing. Available: http://www.
sportfishingmag.com/perils-ciguatera Accessed: September 19, 2017. 

73	� Agriculture and Agri-Food Canada (2016) Industry Overview for Fish and Seafood. 	
�Available: http://www.agr.gc.ca/eng/industry-markets-and-trade/market-
information-by-sector/fish-and-seafood/industry-overview/?id=1383756439917. 
Accessed: August 3, 2017.

74	� Fisheries and Oceans Canada (2017) Facts on Canadian Fisheries. Available: http://
www.dfo-mpo.gc.ca/fm-gp/sustainable-durable/fisheries-peches/species-especes-
eng.htm Accessed: September 21, 2017. 

75	� Sumaila, U. R. & Mauro, I. (2017) The oceans need our protection – and our lives 
depend on them. The Global and Mail. Available: https://beta.theglobeandmail.
com/opinion/the-oceans-need-our-protection-and-our-lives-depend-on-them/
article36180425/ Accessed: September 21, 2017. 

76	� WWF (2015) Living Blue Planet Report: species, Habitats and Human Well-
being. Available: https://www.worldwildlife.org/publications/living-blue-planet-
report-2015 

77	� Marko, P.B. et al. (2004) Fisheries: Mislabelling of a depleted reef fish. Nature, 
430(6997): 309–310

78	�� Warner, K. et al. (2016).

79	�� IUCN Red List (2016) Lutjanus synagris. The IUCN Red List of Threatened Species. 
Available: http://www.iucnredlist.org/details/194344/0 Accessed: October 23, 
2017.

80	�� Fisheries and Oceans Canada (2016) White Hake (Southern Gulf of St. Lawrence). 
Available: http://www.dfo-mpo.gc.ca/species-especes/profiles-profils/hake-
merluche-eng.html. Accessed: October 25, 2017. 

81	�� Seafood Watch. Hake recommendations. Monterey Bay Aquarium. Available:  
http://www.seafoodwatch.org/seafood-recommendations/groups/
hake?q=white%20hake&t=white%20hake&type=white&o=775356278. Accessed: 
October 25, 2017.

82	�� IUCN Red List (2008) Epinephelus diacanthus. The IUCN Red List of Threatened 
Species. Available: http://www.iucnredlist.org/details/132777/0 Accessed: 
October 23, 2017

83	�� Miller, D.D & Mariani, S. (2010) Smoke, mirrors, and mislabeled cod: poor 
transparency in the European seafood industry. Frontiers in Ecology and the 
Environment, 8(10):517–521. 

84	�� Anderson, W. et al. (2015) Lutjanus campechanus. The IUCN Red List of Threatened 
Species. Available: http://www.iucnredlist.org/details/194365/0 Accessed: 
September 23, 2017. 

85	�� Marko, P.B. et al. (2004). 
86	�� Logan, C.A et al. (2008) An impediment to consumer choice: overfished species are 

sold as Pacific red snapper. Biol. Conserv., 141, 1591–1599.
87	�� Hanner, R. et al. (2011). 
88	�� CBC News (2014). 
89	�� FishWise (2017a). 
90	�� Magera A. & Beaton S. (2009). 
91	�� Hardt, M., Flett, K. & Howell, J. (2017) Current barriers to large-scale 

interoperability of traceability technology in the seafood sector. Journal Food 
Science, 82(S1): A3–A12. 

92	�� Sterling, B. et al. (2015) Assessing the Value and Role of Seafood Traceability from 
an Entire Value-Chain Perspective. Comprehensive Reviews in Food Science and  
Food Safety, 14(3): 205–268. 

93	��� Magera A. & Beaton S. (2009) 
94	 Sterling, B. et al. (2015) 
95	 Sterling, B. et al. (2015) 
96	� Fishwise (2017b) Key Data Elements for Seafood: A Compilation of Resources. 

Available: https://www.fishwise.org/wp-content/uploads/2016/03/2017.05.25_
KDEs-for-Seafood-Compilation-of-Resources_Final_-1.pdf 

97	� FishWise (2017a). 
98�	� Leschin-Hoar, C. (2017) Some tuna can carry up to 36 times the toxic 

chemicals of others. Here’s why. NPR. Available: http://www.npr.org/sections/
thesalt/2017/08/09/542488351/some-tuna-can-carry-up-36-times-the-toxins-
of-others-heres-why Accessed: August 11, 2017. 

99	� Mustain, P. & Sciliano, A. (2016) Fish Stories: success and value in seafood 
traceability. Oceana. Available: http://usa.oceana.org/publications/reports/fish-
stories-success-and-value-seafood-traceability 

100	�Willette, D. & Cheng, S. (2017). Delivering on seafood traceability under the new 
U.S. Import monitoring program. Ambio. Royal Swedish Academy of Sciences. DOI: 
10.1007/s13280-017-0936-4

101	�Spectrecology. GrouperChek Seafood Authentication Test. Available: http://
www.shop.spectrecology.com/GrouperChek-Seafood-Authentification-Test-
Grouperchek.htm Accessed: August 22, 2017. 

102	�European Commission (2001) Commission Regulation (EC) No 2065/2001 of 22 
October 2001 laying down detailed rules for the application of Council Regulation 
(EC) No 104/2000 as regards informing consumers about fishery and aquaculture 
products. Off J Eur Communities L278: 6–8.

103	�European Commission (2008) Council Regulation No 1005/2008 of 29 September 
2008 establishing a Community system to prevent, deter and eliminate illegal, 
unreported and unregulated fishing, amending Regulations (EEC) No 2847/93, (EC) 
No 1936/2001 and (EC) No 601/2004 and repealing Regulations (EC) No 1093/94 
and (EC) No 1447/1999.

104	�European Commission (2009). Regulation (EC) No 1224/2009 of 20 November 
2009 establishing a Community control system for ensuring compliance with 
the rules of the common fisheries policy. Official Journal of the European Union 
L 343, 22.12.2009, p. 1–50; EC (European Commission) (2011) EU regulation 
No 1169/2011 of the European Parliament and of the council of 25 October 
2011 on the provision of food information to consumers, Official Journal of the 
European Union L 304, 22.11.2011, p. 18–63; EC (European Commission) (2013) 
EU Regulation No 1379/2013 on the common organisation of the markets in 
fishery and aquaculture products. Official Journal of the European Union L354 
28.12.2013, p. 1–21.

105	�European Commission (2001) Commission Regulation (EC) No 2065/2001 of 22 
October 2001 laying down detailed rules for the application of oceana.org 15 
Endnotes Council Regulation (EC) No 104/2000 as regards informing consumers 
about fishery and aquaculture products. Off J Eur Communities L278: 6–8.

106	�Warner, K. et al. (2016).
107	�Warner, K. et al. (2016).



28 Mystery Fish
Seafood Fraud in Canada and How to Stop it

108	�Warner, K. et al. (2016) Deceptive dishes: Seafood swaps found worldwide. 
Oceana. Available: http://usa.oceana.org/publications/reports/deceptive-
dishesseafood- swaps-found-worldwide

109	�Warner, K. et al. (2013). Oceana Study Reveals Seafood Fraud Nationwide. 
Oceana. Available: http://oceana.org/reports/oceana-study-reveals-seafood-fraud-
nationwide 

110	�National Oceanic and Atmospheric Administration. Presidential Task Force on 
Combating IUU Fishing and Seafood Fraud. Available: http://www.nmfs.noaa.gov/
ia/iuu/taskforce.html Accessed: September 23, 2017. 

111	�Presidential Task Force on Combating IUU Fishing and Seafood Fraud. (2015) 
Action Plan for Implementing the Task Force Recommendations. Available: http://
www.nmfs.noaa.gov/ia/iuu/noaa_taskforce_report_final.pdf Accessed: September 
21, 2017

112	�Magnuson-Stevens Fishery Conservation and Management Act; Seafood Import 
Monitoring Program, 150507434-5999-01 C.F.R. (2016). 

113	�Canadian Food Inspection Agency. CFIA at a glance. Available: http://www.
inspection.gc.ca/about-the-cfia/organizational-information/at-a-glance/
eng/1358708199729/1358708306386 Accessed: September 3, 2017. 

114	�Fisheries and Oceans Canada (2016) Report on Plans and Priorities 2016–2017. 
Available: http://www.dfo-mpo.gc.ca/rpp/2016-17/rpp-4-eng.html Accessed: 
October 3, 2017. 

115	�Health Canada (2012) Food Safety. Available: https://www.canada.ca/en/health-
canada/services/food-nutrition/food-safety.html. Accessed September 21, 2017.

116	�Agriculture and Agri-Food Canada (2017). Growing Forward 2. Available: http://
www.agr.gc.ca/eng/about-us/key-departmental-initiatives/growing-forward-
2/?id=1294780620963. Accessed October 10, 2017. 

117	�Zhang, J. & Bhatt, T. (2014) A guidance document on the best practices in 
food traceability. Comprehensive Reviews in Food Science and Food Safety, 13(5) 
1074–1103. 

118	�Canadian Food Inspection Agency. Proposed Safe Food for Canadians Regulations. 
Fact Sheet: Traceability. Available: http://www.inspection.gc.ca/about-the-cfia/
acts-and-regulations/regulatory-initiatives/sfca/proposed-safe-food-for-
canadians-regulations/learn/traceability/eng/1427310329573/1427310330167 
Accessed: September 12, 2017. 

119	�European Commission (2009) Regulation EC 1224/2009. Official Journal of the 
European Union. Available: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=
OJ:L:2009:343:0001:0050:EN:PDF. Accessed: September 5, 2017. 

120	�Canadian Food Inspection Agency (2016) Instructions to Complete the Fish Import 
Notification form. Available: http://www.inspection.gc.ca/food/fish-and-seafood/
imports/instructions-notification-form/eng/1412638794210/1412638794804 
Accessed: July 29, 2014. 

121	�Charlebois, S. (2017) Canadian food fraud presents fresh challenge for officials. 
Globe and Mail. Available: https://beta.theglobeandmail.com/report-on-business/
rob-commentary/canadian-food-fraud-presents-fresh-challenge-for-officials/
article35712072/?ref=http://www.theglobeandmail.com& Accessed: August 11, 
2017. 

122	�Pynn, L. (2009) Feds must test more fish to protect public, experts say. 
Vancouver Sun. Available: https://www.pressreader.com/canada/vancouver-
sun/20090706/282338265863353 Accessed: September 27, 2017. 

123	�Canadian Food Inspection Agency. Product Inspection of Imported Fish. Available: 
http://www.inspection.gc.ca/food/fish-and-seafood/imports/product-inspection/
eng/1360343085758/1360343335938?chap=0 Accessed: September 12, 2017. 

124	�Bailey, M. (2017).
125	�Bailey, M. (2017). 
126	�Naaum, A. & Hanner R (2015). 
127	�Hanner, R. et al. (2011).
128	�Willette, D. & Cheng, S. (2017). 
129	Pynn, L. (2009).
130	�Canadian Food Inspection Agency. CFIA Fish List. Available: http://www.

inspection.gc.ca/active/scripts/fssa/fispoi/fplist/fpresults.asp?lang=e&q=&cmbIn
=e&cbShowAll=on Accessed: September 29, 2017. 

131	�CBC News (2017) Unlabelled, ‘Unsustainable’ Russian Sockeye Being Sold in 
Vancouver Markets. CBC website. Available: http://www.cbc.ca/news/canada/
british-columbia/unlabelled-unsustainable-russian-sockeye-being-sold-in-
vancouver-markets-1.4233058 Accessed: October 17, 2017. 

132	�Roebuck et al. (2017) Canadian’s Eating in the Dark: A report card of international 
seafood labelling requirements. SeaChoice. Available: http://www.seachoice.org/
wp-content/uploads/2017/03/Seafood-Labelling-Report-Online.pdf 

133	�Charlebois, S. et al. (2014). 
134	�Global Affairs Canada (2017) Opportunities and Benefits of CETA for Canada’s 

Fish and Seafood Exporters. Available: http://www.international.gc.ca/gac-amc/
campaign-campagne/ceta-aecg/seafood-fruits_mer.aspx?lang=eng Accessed: 
October 16, 2017. 

135	�Spanos, T. & Hreinsson, E. (2016) Canadian Seafood Market Report. Islandsbanki 
Research.

136	�Spanos, T. & Hreinsson, E. (2016).
137	�Fisheries and Oceans Canada. Trade tracking: catch documentation schemes, 

statistical documentation plans, and documentation requirements. Available: 
http://www.dfo-mpo.gc.ca/international/psma-cfpr/sheet-feuille-eng.htm 
Accessed: September 29, 2017. 

138	�FAO (2017) Voluntary guidelines for catch documentation schemes. Available: 
http://www.fao.org/fi/static-media/MeetingDocuments/CDS/TC2016/wpAnnex.
pdf 

139	�Fisheries and Oceans Canada (2016) Country-specific catch certification 
requirements. Available: http://www.dfo-mpo.gc.ca/fm-gp/ccp-pcc/export/catch-
country-pays-captures-eng.html. Accessed: September 27, 2017. 

140	�Clarke, S. (2010) Best Practice Study of Fish Catch Documentation Schemes. 
MRAG Asia Pacific. Available: http://citeseerx.ist.psu.edu/viewdoc/download?doi=
10.1.1.394.9744&rep=rep1&type=pdf 

141	�Borit, M. & Olsen, P. (2016) Seafood traceability systems: gap analysis of 
inconsistencies in standards and norms. FAO Fisheries and Aquaculture Circular, No. 
1123.

142	�Brechon, A., Hanner, R. & Mariani, S. (2016) A systematic analysis of North Atlantic 
countries unveils subtleties in cod labeling. Marine Policy, 69: 124–133.

143	�Borit, M. & Olsen, P. (2016).



Mystery Fish
Seafood Fraud in Canada and How to Stop it 29

To most effectively 
fight seafood fraud 
and illegal fishing,
Canada must establish 
a comprehensive system 
that harmonizes with 
those of its major 
trading partners and 
builds more transparency 
into the supply chain. 
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