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Abstract 
A reconstruction of the total freshwater catch in Quebec is presented which is based the analysis of 
secondary data. A thorough search of online literature and dataset allowed adding estimates of 
unreported catches to the officially reported catch (in tonnes) in the 71 years from 1950 to 2020. This 
catch is reported by species and sector (industrial, artisanal, recreational, and indigenous/subsistence). 
This reconstruction showed that the freshwater catch in Quebec is largely dominated by the recreational 
sector, and that there has been a slight decrease in total catch from the end of the 20th century. Therefore, 
because it omits recreational and indigenous fishing, the freshwater catch data reported by Fisheries and 
Oceans Canada does not provide an accurate representation of the actual scope of freshwater fisheries in 
Quebec. More comprehensive catch reporting would help to better understand the fisheries and manage 
freshwater fish populations. 
 
Introduction 
According to the Food and Agriculture Organisation of the United Nations (FAO), inland freshwaters 
represent 12% of the reported global fisheries catch (FAO 2020). Fishing in inland waters is an activity 
which includes several sectors, commonly identified as industrial (or large- scale commercial), artisanal 
(or small-scale commercial), recreational (or ‘sport fishing’) and subsistence (Pauly and Zeller 2016). 
However, these sector definitions must be modified in Canada, where aboriginal fisheries are recognized 
in federal and provincial law. Here, we combine aboriginal fisheries with subsistence fisheries into a 
sector that we call ‘indigenous/subsistence,’ while cognizant of the fact that many aboriginal fisheries can 
be ‘commercial’ in that the fish caught can be legitimately sold (which is not the case for recreational 
fisheries). 
 
People in numerous countries, e.g., in sub-Saharan Africa, rely on freshwater fishes as a non-negligible 
part of their animal protein intake. However, in wealthier countries, a great part of freshwater catch can 
be attributed to recreational fishing. This is especially the case for Canada, which is also rich country, in 
that it contains 20% of the world’s freshwater. With such wealth comes the responsibility of managing and 
taking account of the existing fisheries in numerous bodies of water. Unfortunately, Canadian freshwater 
fisheries suffer from a lack of accessible and accessible data. 
 
Canadian freshwaters are home to multiple fish species with various morphological and ecological 
characteristics (Coker et al. 2001), and Quebec is no exception to this. Freshwater covers 10% of the 
province’s territory and makes up 3% of the world’s non-marine water reserve. Quebec’s freshwater 

 
1 Cite as:  Grangy, L. and D. Pauly. 2022. A reconstruction of the freshwater catch of fisheries in Quebec (1950 to 

2020), p. 16-25. In: D. Pauly and E. Chu (eds). Marine and Freshwater Miscellanea IV. Fisheries Centre Research 
Reports 30(4), Institute for the Oceans and Fisheries, University of British Columbia, Vancouver. 
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fisheries have been the subject of many heated debates, both from social and economic points of view. 
First Nation and Inuit fishers frequently take part in protest movements regarding their right to fish, 
which is currently regulated under federal laws, and regulation issued by the Department of Fisheries and 
Oceans (DFO/MPO). 
 
However, inland fisheries tend to not get as much attention as marine fisheries for a number of reasons, 
including the fact that most of Canadian fish sales revenue is generated by marine fisheries (Cooke and 
Murchie 2015). The need to gain a better understanding of global catch to assess the impact of fisheries on 
marine wildlife was unambiguously stated by Kleisner et al. (2013), and their arguments also apply to 
freshwater fisheries. It is important to be able to rely on trustworthy freshwater catch statistics when 
devising management policies for the conservation of freshwater ecosystems and to allow for sustainable 
of freshwater fish populations (Cooke et al. 2016). 
 
Here, we present a reconstruction of the total freshwater catch in Quebec based on analysis of literature 
and datasets published online about the artisanal, recreational and indigenous/subsistence freshwater 
fisheries of Quebec from 1950 to 2020. This study will thus provide an idea of the quality (or not) of the 
data available on Quebec’s freshwater fisheries. Also, it will contribute to a reconstruction of the 
freshwater catch of the whole of Canada by the Sea Around Us that will be assembled by summing the 
results of province- and territory-specific reconstructions. Eventually, this will contribute to global 
freshwater fisheries catch, as was also done for marine fisheries (Pauly and Zeller 2016). 
 
Material and methods 
Commercial fisheries: using the reported data as a baseline 
In Quebec, there is apparently no explicit legal difference between industrial and artisanal fisheries, and 
artisanal fisheries are only described as fisheries which catch, land, and transform their product all by 
themselves. Moreover, commercial freshwater fisheries in Quebec are almost exclusively familial 
enterprises, including the eel and Atlantic sturgeon fisheries (Saint-Pierre and Bournival 2016). 
Therefore, it was decided to refer to ‘commercial’ fisheries as artisanal, even if a very small fraction of the 
catch might be taken by larger-scale operations. 
 
The MAPAQ (Ministère de l’Agriculture, des Pêches et de l’Alimentation du Québec) oversees the 
reporting of freshwater landings in collaboration with the DFO (Fisheries and Oceans Canada, or also in 
French MPO: Pêches et Océans Canada). As FAO does not provide the reported Canadian freshwater 
catch by province/territory, but only does for Canada as a whole, the MAPAQ and DFO database, which 
cover only the commercial sector, was used as the baseline for reported freshwater catch (MPO 1990 - 
2020). 
 
Data was available from 1990 to 2020 on the MAPAQ and DFO websites. To estimate catches before 1990, 
the well documented landing data disclosed by the BSQ (Bureau Fédéral de la Statistique 1962, 1970) 
were used, which covered a 19-year long period from 1950 to 1969. In the absence of a better alternative, a 
linear interpolation was performed for the 20 years from 1969 to 1990, except for the catch of striped bass 
(Morone saxatillis), because catching this species was prohibited for every fishing sector since 1973 by 
Quebec’s Loi de 2002 sur la conservation et la mise en valeur de la faune (Légis Québec 2002). 
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Recreational fisheries 
The available data on recreational catch by species are of very variable reliability, possibly due, among 
other things, to anglers not distinguishing between closely related species, as suggested by the authors of 
the Quebec fishing survey of 1975 (Cluzeau and Pelletier 1978). Fishing surveys were also found that were 
clearly overestimating the recreational catch (MPO 1986). However, from 1990 on, the catch data by 
species became more reliable, as a result of questionnaire-based surveys conducted every 5 years 
(Gouvernement du Québec Faune et Parcs 1996 and MPO 1994, 2003, 2007, 2012). 
 
However, these surveys did not display the catch numbers of Atlantic salmon; this information was found 
from 1984 to 2020 in a specific document about salmon exploitation (MFFP 2021a). As data was mainly 
reported in numbers of individuals caught, the mean lengths provided by the MFFP for each species were 
each converted to mean weights using the Bayesian length-weight relationships (Froese et al. 2014; see 
Table 1). 
 

Table 1. Conversion of mean length at capture (in cm) to weight (in g), used to re-express the recreational 
catch in Quebec’s recreational fisheries in numbers to catch in tonnesa) 

Species Common name Mean 
length 

a b Mean 
weight 

Salmo salar Atlantic salmon 75 0.01023 3.02 4705 
Micropterus dolomieu Smallmouth bass 29 0.01096 3.05 316 
Esox Lucius Northern pike 62.5 0.00447 3.08 1519 
Coregonus clupeaformis Lake whitefish 38 0.00550 3.23 697 
Sander vitreus Walleye 40 0.00661 3.14 709 
Sander canadensis Sauger 25 0.00631 3.14 155 
Osmerus mordax Rainbow smelt 19 0.00398 3.15 42 
Acipenser fulvescens Lake sturgeon 115 0.00282 3.18 10076 
Esox maskinongy Muskellunge 95 0.00479 3.08 5912 
Salvellinus fontinalis Brook trout 25 0.00912 3.03 157 
Salvellinus alpinus Arctic char 42 0.00724 3.03 600 
Salmo salar sub-species Ouananiche 55.5 0.01023 3.02 1895 
Perca flavescens Yellow perch 17.5 0.01230 3.04 74 
Salvelinus namaycush Lake trout 45 0.00832 3.02 818 
Salmo trutta Sea trout 35 0.00851 3.02 392 
Oncorhyncus mykiss Rainbow trout 37.5 0.00955 3.03 561 

a) The a and b values of length-weight relationships (LWR) in the form W = a·Lb are from the 
Bayesian LWR routine of Froese et al. (2014) implemented in FishBase (www.fishbase.org)  

 
Thus, the number of fishing permits delivered per year (most of which were available from the MPO’s 
fishing surveys as well) were multiplied by the catch limit (or ‘quota’) associated which each permit, with 
the resulting catch estimate used as ‘anchor points’ (Zeller et al. 2007). For the years for which the 
number of fishing permits was not found, linear interpolations were applied. Total catch weight was then 
calculated for each year assuming that it was directly linked to the number of active fishermen. 
 
Thanks to the MPO surveys and to the associated anchor points, it was possible to associate each 
taxonomic group to an approximate mean percentage of catch, i.e., trout and salmon (40%), walleye 
(31%), pike and bass (23%), perch (4%), and ‘other species’ (2%). The total catch weight found earlier was 
multiplied by those percentages. This method was then used for each species reported in the surveys. 
 
Indigenous/subsistence fisheries 
Ten First Nations and one Inuit community in Quebec (Anishinabeg, Atikamekw, Nehirowisiwok, Eeyou 
and Eenou, Hurons-Wendats, Innus, Inuits, Kanien’keha:ka, Mi’gmag, Naskapis and W8banakiak) 
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accounted for 2% of Quebec’s population in 2020. Fishing and fish products are very important part of the 
culture of First Nations (Marushka et al. 2021), and fishing gears and techniques are as diverse as the 
groups deploying them (Assembly of First Nations 2007). Fishing is an important part of ancestral 
cultures and rituals that are passed from elders to the following generations, and it is also a vital activity 
contributing to food supply. 
 
First, the number of people who identify as belonging to First Nation or Inuit communities were gathered 
from the website of Government du Québec (2022). In years when demographic data were lacking, linear 
interpolations were performed. It was then noted that 35% of First Nation or Inuit community members 
declared to be engaging in fishing activities in 2017 (Kumar et al. 2019); this number doesn’t seem to have 
changed between 2001 and 2017, and was 38% in the middle of the 1980s (Berkes 1990). However, based 
on literature, it was assumed that this percentage was somewhat higher in the 1950s and then decreased 
linearly. The fishing quotas for each species of the Ministère des Forêts, de la Faune et des Parcs (MFFP 
2021b) were then used, and it was assumed that each fisher would fill the quotas each year for each 
species. In doing so, this method assumes that the number of fishes caught directly depends on the 
number of active fishers each year. Finally, the number of fishes for each species was converted to weight 
using the data in Table 1. 
 
Fish species and taxonomic breakdown 
There were many anadromous species such as trout, salmon, and eel in the fisheries catch of Quebec, and 
these species were added to the freshwater catch when they were clearly described as being fished in 
freshwater. For example, it was clearly stated in previous ethnological literature that the American eel was 
mostly, if not almost entirely caught in freshwaters on tidal shores along the tributaries of the Saint 
Lawrence River (Saint-Pierre and Bournival 2016). The 24 species found and the other unidentified taxa 
were then broken down into 9 taxonomic groups (Table 2). 
 
The name of the species was always displayed in French in official reports and documents, with the 
exception of older commercial fishing reports (Bureau Fédéral de la Statistique 1962, 1970), written both 
in English and French. The common and scientific names were then verified through FishBase 
(www.fishbase.org). 
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Table 2: Breakdown of the species important in Quebec’s freshwater fisheries, with common and scientific names 
verified through FishBase (www.fishbase.org)  
Group English name French name Scientific name 

Bullheads Brown bullhead Barbotte brune, poisson 
chat Ameiurus nebulosus (Lesueur, 1819) 

Coregonus Lake whitefish Grand corégone Coregonus clupeaformis (Mitchill, 1818) 
Eels American eel Anguille d'Amérique Anguila rostrata (Lesueur, 1817) 
Perchs and 
carps 

American yellow perch Perchaude Perca flavescens (Mitchill, 1814) 
Common carp Carpe Cyprinus carpio Linnaeus, 1758 

Pike, bass 
and shad 

Smallmouth bass Achigan à petite bouche Micropterus dolomieu Lacepède, 1802 
Striped bass Bar rayé Morone saxatilis (Walbaum, 1792) 
Muskellunge Maskinongé Esox masquinongy Mitchill, 1824 
Northern pike Grand brochet Esox lucius Linnaeus, 1758 
American shad Alose Alosa sapidissima (Wilson, 1811) 

Sturgeon Atlantic sturgeon Esturgeon noir Acipenser oxyrinchus Mitchill, 1815  
Lake sturgeon Esturgeon jaune Acipenser fulvescens Rafinesque, 1817 

Trout and 
salmon 

Arctic char Omble chevalier Salvelinus alpinus (Linnaeus, 1758)  
Atlantic salmon Saumon atlantique Salmo salar Linnaeus 1758  
Ouananiche Ouananiche Salmo salar Linnaeus, 1758 (sub species) 
Brook trout, speckled 
trout 

Omble de fontaine, truite 
mouchetée Salvelinus fontinalis (Mitchill, 1814) 

Lake trout Touladi Salvelinus namaycush (Walbaum, 1792) 
Rainbow trout Truite arc-en-ciel Oncorhyncus mykiss (Walbaum, 1792) 
Sea trout Truite brune Salmo trutta Linnaeus, 1758 

Walleye Sauger Doré noir Sander canadensis (Griffith & Smith, 1834)  
Walleye Doré jaune Sander vitreus (Mitchill, 1818) 

Other Atlantic tomcod Poulamon atlantique Microgadus tomcod (Walbaum, 1792)  
Fallfish Mulet Semotilus corporalis  
Rainbow smelt Éperlan arc-en-ciel Osmerus mordax (Mitchill, 1814)  
Other species that could not be identified for each sector and year. 

 
Results 
Commercial catch reconstruction 
Figure 1 shows the reconstructed data on commercial (i.e., artisanal) freshwater catch in Quebec. On 
average, this catch represents 1,257 tonnes of fish per year, with a peak of 2,194 t in 1997. The catch 
increased from 1970 to 1997, and has decreased since 2000. When considering catch by broad taxonomic 
group, bullheads (20.2%), eels (17,6%), perch and carps (16.3%), and sturgeons (13.3%) accounted for the 
highest catch. At the species level, American eel (Anguilla rostrata) and brown bullhead (Ameirus 
nebulosus) account for 17.6% and 20.2% of the catch, respectively. 

 
Figure 1. Reported catch in 
Quebec’s freshwaters from 1950 
to 2020 by species. This catch 
was assigned to the commercial 
(here: ‘artisanal’ catch as it is the 
only reported fishing sector in 
Quebec’s freshwaters. 
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Recreational catch reconstruction 
The recreational freshwater fisheries in Quebec seem to have been rather steady until the beginning of the 
1990s when it started to decrease (Figure 2). The average catch weight per year is of 15,074 tonnes for the 
1950-1989 period and 8,507 tonnes for the 1995 – 2020 period. Three species dominate the catch (Figure 
2): brook trout (Salvelinus fontinalis; 24.7%), walleye (Sander vitreus; 31.1%) and northern pike (Esox 
lucius; 21.5%). 

 
Figure 2. Reconstructed 
recreational catch for 
Quebec’s freshwaters from 
1950 to 2020 by species. 

Indigenous/subsistence freshwater catch reconstruction 
The indigenous/subsistence fisheries catch appears to have been increased by 500% between 1950 and 
2020 (Figure 3). The predominant species here are northern pike (Esox Lucius; 13.0%), muskellunge 
(Esox masquinongy;12.6%) and lake sturgeon (Acipenser fulvescens;14.3%). 

 
Figure 3. Reconstructed 
indigenous catch for Quebec’s 
freshwaters from 1950 to 2020, 
by species. 
 
 
 
 
 
 
 
 
 
 
 

Total freshwater catch reconstruction 
Overall, the total catch reconstruction of Quebec is largely dominated by the recreational catch, 
accounting for 81% of the reconstructed catch on average (Figure 4). Accordingly, the same average 
dominance of trout and salmon (36%), walleye (26.5%), and pike and bass (21.8%) can be observed 
(Figure 5). The total catch in freshwater seems to be increasing slightly until the early 1990s, when it 
starts to decrease from a peak of 20,000 tonnes. 
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Figure 4. Total 
reconstructed freshwater 
catches for Quebec from 
1950 to 2020, by fishing 
sector (in tonnes) 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Total 
reconstructed freshwater 
catches for Quebec from 
1950 to 2020 by major 
taxonomic group. 
 
 
 
 
 
 
 
 
 
 

Discussion 
Overall, the freshwater catch in Quebec has decreased since the early 1990s. While this is probably due to 
overfishing in the case of sea American eel, sturgeons, and striped bass, it is also likely due to a lower 
number of recreational fishers, combined with effects of climate change, particularly the warming of 
freshwater bodies (Lynch et al. 2016). Its consequences on marine ecosystems in the Northern 
hemisphere were already well demonstrated (Möllmann and Diekmann 2012), and so were the impacts of 
climate change on lakes and rivers, even though they are difficult to quantify by most current methods 
(Bélanger et al. 2013). One approach that would help in this context is the mean temperature of the catch 
(MTC) concept (Cheung et al. 2013), which has been successfully applied to a cold temperate lake in 
Europe (Kangur et al. 2022) and which would be ideally suited for application in Quebec. 
 
One key result of this analysis is that the likely total freshwater catch in Quebec (Figures 4 and 5) is, over 
the 1950-2020 period, approximately 12 times higher than the reported catch on Figure 1. The catch 
reported by the DFO accounts only for the artisanal sector, which clearly leads to a huge underestimation 
of the total freshwater catch. Quebec is widely known for offering high-quality recreational fishing; it is 
very important to include the recreative sector in any attempt to report total freshwater catches. 
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Regarding the recreational catch, it must also be noted that there are 29 recreative fishing zones in 
Quebec. A search for data on these zones was undertaken, but no reliable information was found. An 
observation of a different kind was noted when trying to find data for various areas: there is a trustworthy 
database (covering the years 1989 to 2020) of catch in controlled exploitation zones (ZEC) to which we 
were graciously given access to after contacting their managers via an online form, but as this catch only 
represents 3% of the total recreational catch, the usefulness of including these data in this study is 
debatable. 
 
The ‘Société des établissements de plein air du Québec’ (SEPAQ), the organisation responsible for 
monitoring wildlife reserves and regional parks in Quebec, also displayed catches from 2017 to 2020, but 
they also covered a minuscule fraction of the estimated recreational catch (~2%). Therefore, we opted for 
concentrating on the big picture, i.e., the overall provincial catch. 
 
Although the increase of indigenous catch may have a demographical and ethnological explanation, there 
may be some doubts about the results of this fishing sector’s reconstruction. The indigenous population in 
Quebec has indeed been increasing since the 1950s (Bouchard et al. 1989); but there is still very little 
detailed information on the species and weight of fishes caught by the indigenous people of Quebec. It is 
also possible that the quotas used in this study are not representative of their fisheries. 
 
In conclusion, the key result of this study is that that the actual reported freshwater catch in Quebec is 
strongly underestimated due to the exclusion of two important fishing sectors. This result is robust, even 
if the many uncertainties inherent to this study are considered. It will be very interesting to know if this 
also applies to the inland waters of Canada as a whole. 
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