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About Ocean Wise Seafood
The Ocean Wise® seafood program evaluates the ecological sustainability of wild-caught and farmed
seafood commonly found in the Canadian marketplace. Ocean Wise defines sustainable seafood as
originating from sources, whether wild-caught or farmed, which can maintain or increase production in
the long-term without jeopardizing the structure or function of affected ecosystems. Ocean Wise
makes its science-based recommendations available to the public in the form of reports that are
available to view on our mobile app and download from www.ocean.org/seafood. Ocean Wise also
works directly with restaurants, markets, and seafood suppliers to ensure they have the most up to
date scientific information regarding sustainable seafood. The options are highlighted on their menus
and display cases with the Ocean Wise symbol, making it easier for consumers to make informed
seafood choices.
Sustainability recommendations are supported by assessments that synthesise and analyse the most
current ecological, fisheries and ecosystem science on a species, then evaluate this information against
the programs conservation ethic to arrive at a recommendation. In producing the assessments, Ocean
Wise seeks out research published in academic, peer-reviewed journals whenever possible. Other
sources of information include government technical publications, fishery management plans and
supporting documents, and other scientific reviews of ecological sustainability. Ocean Wise Research
Analysts also communicate regularly with ecologists, fisheries and aquaculture scientists, members of
industry and conservation organizations when evaluating fisheries and aquaculture practices. Capture
fisheries and aquaculture practices are highly dynamic; as the scientific information on each species
changes, Ocean Wise’ sustainability recommendations and the underlying assessments will be updated
to reflect these changes.
Parties interested in capture fisheries, aquaculture practices and the sustainability of ocean
ecosystems are welcome to use Ocean Wise assessments in any way they find useful.
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Recommendation Policy
Ocean Wise recommendations are generated from assessments using the Monterey Bay Aquarium’s
Seafood Watch (SFW) program methodology. Following the Seafood Watch Standard for Fisheries,
each assessment synthesizes and analyzes the most current ecological, fisheries and ecosystem science
on a species, then evaluates this information against the program’s conservation ethic and four
criteria:
1.
2.
3.
4.

Impacts of the fishery on the stock in question
Impacts of the fishery on other species
Effectiveness of management
Impacts on habitat and ecosystem

Unlike the Seafood Watch three-tiered traffic light system of Red, Yellow, Green, Ocean Wise Seafood’s
classification system is based on two categories: sustainable (Ocean Wise Recommended) or
unsustainable (Not Recommended).
Using the Seafood Watch Standard for wild capture fisheries, Ocean Wise requires that fisheries score ≥
to 2.8 (out of 5) and no more than 1 criterion scoring ≤2.2 to be recommended.
A comparison between the Seafood Watch and Ocean Wise scoring is depicted in the figure below:

Full Ocean Wise Recommendation Policy can be found here. http://seafood.ocean.org/seafood-guide/how-wegrade/

1 “Fish” is used throughout this document to refer to finfish, shellfish and other invertebrates.
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Table of Conservation Concerns and Overall Recommendations
Stock
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Summary
This report assesses the sustainability of commercial fisheries in three inland lakes in Northwest
Ontario: Lake of the Woods (LOTW), Shoal Lake and Winnipeg River. The assessment covers species for
which a commercial quota has been set, which includes walleye, whitefish, yellow perch, northern
pike, sauger and black crappie in LOTW, all LOTW species except Walleye in Shoal Lake and whitefish in
Winnipeg River. All fish are caught by bottom gillnet. LOTW is an international waterbody, crossing the
US border into Minnesota, as well as Ontario and Manitoba. Shoal Lake hydrologically connects to
LOTW, but is considered an independent waterbody and the Winnipeg River drains LOTW, flowing
northwest to Lake Winnipeg in Manitoba.
Recreational fishing accounts for the majority of fishing activity on these lakes, though commercial
fishing and, to a lesser extent, subsistence fishing for First Nations, are also important. Ontario’s
Ministry of Natural Resources and Forestry (OMNR) manage the commercial fisheries, with
management of individual water bodies directed by the relevant local MNR office. Shoal Lake is
managed together with LOTW and there are 13 commercial licenses available in total, while Winnipeg
River has two.
The current abundance of commercial species in LOTW and Shoal Lake is generally unknown. Fall
Walleye Index Netting (FWIN) surveys have produced biological performance indicators (BPI) for
walleye in LOTW indicating that the population is tending towards overexploitation and is a moderate
concern. Indicators for all other species are less clear but, as no species are highly vulnerable, they also
score a moderate concern in both lakes. An assessment for Winnipeg River did not sample whitefish in
enough numbers to assess the species status; therefore, abundance is also a moderate concern.
Similarly, mortality is generally unknown for all species. Although total mortality rates have been
estimated using assessment netting data and recreational catches have been estimated on LOTW and
Shoal Lake, accurate commercial catch data is not available for any of the fisheries under assessment.
Therefore, all species scored a moderate concern.
Without commercial catch data, bycatch is also unknown; however, analysis of FWIN survey catches
where the same mesh size is used as the commercial fishery can be used as a proxy. This data indicated
that all three lakes have significant bycatch. In LOTW, white sucker and muskellunge are caught in
significant numbers. In Shoal Lake, where the commercial walleye fishery has been closed, walleye
made up 66% of the FWIN survey catch. Winnipeg River data indicated that cisco and burbot each
make up a larger portion of the catch than the target whitefish, with the likelihood that bycatch
discards would exceed the total whitefish caught. Bycatch is a high concern in all lakes.
Management of the commercial fishery was determined to be ineffective. While management plans
and objectives exist for both LOTW (including Shoal Lake) and Winnipeg River, they focus specifically
on recreational activity. Commercial licenses include some measures, such as mesh limits, catch quotas
and seasonal restrictions. In LOTW, catch quotas were set in the 1980s based on historical catches
rather than scientific data. Similarly, Winnipeg River quotas are based on historical catch. No bycatch
strategy exists for any waterbody and a lack of meaningful stock information or catch data means that
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the effectiveness of measures are largely unknown and negative impacts from commercial fishing on
retained populations are possible. Additionally, enforcement of regulations is limited and compliance is
reported to be poor.
Ecosystem impacts from the commercial fisheries are a moderate concern in all three waterbodies.
Although spatial planning exists at a broad-scale provincial level, allowing the waterbodies to be
individually managed as Specially Designated Waters (SDW), there is no specific spatial management
related to the ecological role of targeted species in any of the lakes. Detrimental food web impacts are
possible if over-fishing occurs and have been documented in the past after the over-exploitation of
walleye in Shoal Lake; therefore, stronger policies are needed to fully protect the ecological role of
commercially targeted fish.
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Introduction
Scope of the analysis and ensuing recommendation
This report assesses the sustainability of fish harvested commercially from three waterbodies in
Northwest Ontario: Lake of the Woods (LOTW), Shoal Lake and Winnipeg River. These waterbodies
have commercial quotas set for:
 LOTW: Walleye, whitefish, yellow perch, northern pike, sauger and black crappie.
 Shoal Lake: Whitefish, yellow perch, northern pike, black crappie and sauger. However,
sauger is not included in the assessment due to the species’ rarity in Shoal Lake.
 Winnipeg River: Whitefish.
LOTW is an international waterbody, spanning the Canadian provinces of Ontario and Manitoba, and
the US state of Minnesota (Error! Reference source not found.). The scope of LOTW in this report is
restricted to commercial fishing in Ontario. Shoal Lake is hydrologically connected to LOTW, but
considered an independent waterbody (MNDNR/OMNR in press; Pla et al. 2005) (Figure 1). The
Winnipeg River drains LOTW and flows northwest from Kenora, Ontario to Lake Winnipeg in Manitoba
(Peacock et al. 2010); this report assess commercial fishing in the Ontario section, which stretches
80km and covers 250 km2 (Figure 2).
All fishing is conducted by bottom gillnet.
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Figure 1. Lake of the Woods’ international and provincial borders, including management sectors (MNDNR/OMNR in press).
Inset shows LOTW, Winnipeg River and the international and provincial borders. Image from Wikipedia
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Figure 2. Ontario portion of the Winnipeg River within Ontario Fishery Management Zone 5 (inset). The system extends
northwest of Kenora (bottom of image), which is at the north end of LOTW (Figure 1) (OMNR 2013)

Overview of the species and management bodies
Walleye (Sander vitreus) are the largest member of the perch family with a distribution throughout
Alaska and most of Canada, into the Northeastern United States (Froese and Pauly 2017; MDNR
2017a). They are annual demersal spawners, maturing between two and four years for males, and
three to six for females (Malison and Held 1996). S. vitreus are predatory, feeding on smaller fish,
including bass and trout, as well as insect larvae and amphipods (Froese and Pauly 2017; MDNR
2017a). The maximum age recorded was 29 years (Hugg 1996) and individuals have been known to
grow larger than 100 cm (Scott and Crossman 1988).
Northern pike (Esox lucius) have a circumpolar range, extending south as far as the northern states of
the USA (Froese and Pauly 2017). The species matures on average at around 3.5 years, and can live as
long as 30 years (Muus and Dahlström 1968). Ninety percent of their diet are smaller fish, but E. lucius
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will also supplement their diet with frogs, waterfowl and small mammals (BCMoF No Date). Northern
pike continue to grow after maturity, reaching lengths up to 137 cm (IGFA 2001).
Lake whitefish (Coregonus clupeaformis) are able to reach lengths of 100 cm (Frimodt 1995) and have
an average maximum age of 19 years (Beverton and Holt 1959). They are demersal spawners (Ayles
1976) and mature at around 6 years (COSEWIC 2005). A small mouth limits their diet to insects,
freshwater shrimp, small fish and fish eggs; young whitefish themselves can fall prey to several other
lake fish species (MDNR 2017a). C. clupeaformis can be found throughout North America as far south
as New England, the Great Lakes basin and central Minnesota (Froese and Pauly 2017).
Yellow Perch (Perca flavescens) have a wide distribution throughout North America, extending across
the breadth of Canada and south to Ohio, Illinois and Nebraska in the USA (Froese and Pauly 2017).
Favoured prey are immature insects, larger invertebrates and the eggs and young of other fish
(MDNR 2017a), with bass, walleye and northern pike common predators (MDNR 2017). The species
spawns in the spring, laying eggs on vegetation in the shallows, with maturity occurring at around 3.5
years (MDNR 2017a). P. flavescens can reach 50 cm in length with an average maximum age of 11
years (Frimodt 1995; Hugg 1996).
Sauger (Sander canadensis) are found in lakes across most of Canada, from Alberta to Quebec, and as
far south as Alabama and Louisiana in the USA (Froese and Pauly 2017). Behavior and life cycle is very
similar to walleye, though sauger are more adaptable to turbid water. They are most active at dawn
and dusk and on cloudy days, feeding on small fish, insects crayfish and leeches (MDNR 2017a).
Breeding occurs between March and June (Froese and Pauly 2017), with fish maturing at around 4
years (Scott and Crossman 1988) and reaching a maximum age of 13 (Beverton and Holt 1959).
Black crappie (Pomoxis nigromaculatus) inhabit lakes and ponds throughout north America, and have
been so widely introduced (they were introduced into the south end of LOTW in the early 1920s
(MNDNR/OMNR in press)) that their native range is difficult to determine (Froese and Pauly 2017). A
schooling fish, P nigromaculatus feeds at night on small fish (Scott and Crossman 1988). Maturity
occurs at around 2-3 years (Wydoski and Whitney 2003), with nests built on sand, mud or gravel
bottoms and guarded by males. Females may spawn with different males in more than one nest (Scott
and Crossman 1988). Black crappie live approximately 5 years (WDNR 1997) although the maximum
age has been reported at 15 years (Froese and Pauly 2017), typically growing to around 28 cm (Hugg
1996), with the potential to reach up to 49 cm (Page and Burr 1991).
Fishing Overview
Subsistence fishing the lakes of northwest Ontario has been a part of the indigenous culture for
millennia (Kennedy 1966), with Lake of the Woods, Shoal Lake and Winnipeg River all important
resources for local First Nations communities (MNDNR/OMNR in press; Peacock et al. 2010). On Lake
of the Woods, a non-aboriginal commercial fishery started in the late 1880s, and extended to other
lakes with the lifting of restrictions in 1916 (Kennedy 1966). Today, commercial fishing in the region is
wide-spread and there are over 100 active licenses spread over across than 150 waterbodies, with
most licenses issued to First Nations (OMNR unpublished data). A significant moment in the region
was Shoal Lake’s closure of walleye to commercial and recreational fishing in 1983 due to a drastic
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population collapse caused by overfishing (Kerr 2010). Winnipeg River also closed its commercial
walleye fishery, though this was due to elevated levels of mercury rather than overfishing, in 1971.
Currently, only whitefish is harvested commercially on the river, with landings averaging 9,000 - 12,000
kg annually (19,800 – 26,500 lb.) (Peacock et al. 2010).
Recreational fishing is extremely popular in the region and is much more significant than commercial
harvesting in terms of overall activity and catches (OMNR 2004). LOTW, Shoal Lake and Winnipeg
River are among the most fished waterbodies in Ontario, with LOTW home to the largest nonresident sport fishery in the province, which is a major contributor to the regional economy,
bringing in almost 70 million dollars in 2010 (OMNR 2015a, 2015b). Combined, they hosted over
750,000 days of sport fishing in 2010 (OMNR 2004, 2015b). Fishing in these lakes is also an
important source of subsistence for First Nations communities.
Management
Management of fisheries on the inland lakes in northwest Ontario is the responsibility of Ontario’s
Ministry of Natural Resources and Forestry (OMNR), with management of individual waterbodies
directed by the relevant local MNR office. For the lakes in this assessment, annual commercial fishing
licenses are issued by the Kenora district office. Shoal Lake is managed as part of LOTW with 11
commercial licenses available on LOTW and 2 on Shoal Lake, while Winnipeg River has 2 commercial
licenses (S. Bobrowicz, OMNR Fisheries Specialist, pers. comm. 2017). Policy directs that resource
allocation is first for conservation of the stock, then for Aboriginal and Treaty rights to food, social and
ceremonial (FSC) purposes, and thirdly for all other fisheries purposes (Boudreau and Fanning 2016).
Production statistics
No up-to-date catch data is available for any of the waterbodies specifically. Province-wide, inland
lakes only contribute 3.4% of commercial landings in Ontario (Figure 3).

Figure 3. Commercial fish landings in Ontario in 2014 (OMNR 2015a)
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Importance to the Canadian/North American market
No statistics are held on the exports of product from NW Ontario’s inland lakes, nor what percentage is
kept in the local market.
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Assessment
This section assesses the sustainability of the fishery(s) relative to the Seafood Watch Criteria for
Fisheries, available at http://www.seafoodwatch.org.

Criterion 1: Impact on the Species Under Assessment
This criterion evaluates the impact of fishing mortality on the species, given its current abundance.
When abundance is unknown, abundance is scored based on the species’ inherent vulnerability, which
is calculated using a Productivity-Susceptibility Analysis. The final Criterion 1 score is determined by
taking the geometric mean of the abundance and fishing mortality scores. The Criterion 1 rating is
determined as follows:
•

Score >3.2=Green or Low Concern

•

Score >2.2 and <=3.2=Yellow or Moderate Concern

•

Score <=2.2=Red or High Concern

Criterion 1 Summary
Stock

Fishery

Abundance

Fishing Mortality Criterion 1

Category (Score)

Category (Score)

Black Crappie

Lake of the Woods

Moderate (2.33)

Moderate (3)

Northern Pike

Lake of the Woods

Moderate (2.33)

Moderate (3)

Sauger

Lake of the Woods

Moderate (2.33)

Moderate (3)

Walleye

Lake of the Woods

Moderate (2.33)

High (1)

Whitefish

Lake of the Woods

Moderate (2.33)

Moderate (3)

Yellow Perch

Lake of the Woods

Moderate (2.33)

Moderate (3)

Black Crappie

Shoal Lake

Moderate (2.33)

Moderate (3)

Northern Pike

Shoal Lake

Moderate (2.33)

Moderate (3)

Whitefish

Shoal Lake

Moderate (2.33)

High (1)

Yellow Perch

Shoal Lake

Moderate (2.33)

Moderate (3)

Whitefish

Winnipeg River

Moderate (2.33)

Moderate (3)

Rating
Score
Yellow
2.64
Yellow
2.64
Yellow
2.64
Red
1.53
Yellow
2.64
Yellow
2.64
Yellow
2.64
Yellow
2.64
Red
1.53
Yellow
2.64
Yellow
2.64
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Criterion 1 Assessment
Factor 1.1 Abundance
Scoring Guidelines
• 5 (Very Low Concern)—Strong evidence exists that the population is above an appropriate
target abundance level (given the species’ ecological role), or near virgin biomass.
•

3.67 (Low Concern)—Population may be below target abundance level, but is at least 75% of the
target level, OR data-limited assessments suggest population is healthy and species is not highly
vulnerable.

•

2.33 (Moderate Concern) —Population is not overfished but may be below 75% of the target
abundance level, OR abundance is unknown and the species is not highly vulnerable.

•

1 (High Concern)—Population is considered overfished/depleted, a species of concern,
threatened or endangered, OR abundance is unknown and species is highly vulnerable.

Key relevant information:
LOTW
No quantitative stock assessment is available for any of the target species and, with the exception of
walleye, no reference points have been set. OMNR conducts Fall Walleye Index Netting (FWIN)
assessments in most years, in a different section each year, with the most recent in 2015 for sector 2.
Additionally, OMNR has conducted Fish Community Index Netting (FCIN) of each sector for two
consecutive years, every six years since 1978. The results are summarized and discussed in the
Boundary Waters Fisheries Atlas (BWFA), a collaborative document published periodically by the
Minnesota Department of Natural Resources (MNDNR) and the OMNRF, as well as in technical reports
published by OMNR’s Lake of the Woods Fisheries Assessment Unit. The fourth edition of the BWFA
was published in 2004 (OMNR 2004) and the fifth edition is currently in press (MNDNR/OMNR in
press).
The BWFA comments broadly on Biological Performance Indicator (BPIs) trends for each species,
although walleye is the only species that includes a biomass indicator. For the other target species,
data-limited assessment methods were used, analyzing average length and catch per unit effort
(CPUE) data from FWIN surveys to provide indicators of stock status (OMNR unpublished data).
Additionally, a Productivity-Susceptibility Analysis (PSA) was performed according to the SFW
Standard to determine vulnerability, which found that none of the target species are highly vulnerable
(Appendix 1).
Walleye: A target reference point (TRP) of 50% maximum expected biomass (Bmax) has been set,
equivalent to maximum sustainable yield (MSY). No limit reference point (LRP) has been determined,
but the TRP has been exceeded in most sectors, indicating overexploitation (MNDR/OMNR in press).
As most sectors are less than 75% of TRP (sector), a moderate score was awarded.

15

For all other species, indicators tended to conflict. Additionally, data was from only available from one
source. To score a low concern, positive data-limited assessment indicators of stock health need to
come from at least two sources. Therefore, stock status remains unknown and all target species also
scored moderate for this criterion.
Shoal Lake
The most recent assessment of Shoal Lake was conducted through FWIN netting in 2011 (Mosindy
2016a), with previous studies conducted in 2006 and 2001 (Gillies 2002). Shoal Lake is also included as
a LOTW sector within the BWFA, which reports on the status of target species (MNDNR/OMNR in
press). The FWIN assessments and BWFA lack a quantitative stock assessment for all the species
under assessment, but do provide analysis of indicators that signal stock trends. As such, there are no
reference points set for abundance. Indicators for yellow perch and northern pike suggest that the
stocks are stable (MNDNR/OMNR in press). However, whitefish, which has shown a decline in
recruitment since the invasion of smelt in the late 1990s, has also declined in abundance and
displayed an increase in mean age of catch in both FWIN surveys and recreational catches (Mosindy
2016a; Mosindy and Peacock 2016).
Although some data-limited assessment methods are used to indicate abundance, in no instance is
more than one method used; to have a score of low concern, at least two data-limited methods need
to be in agreement. None of the species are highly vulnerable according to the PSA (Appendix 1) and
therefore all species score a moderate concern.
Winnipeg River
The most recent stock assessment focussed entirely on species targeted by recreational fishers;
whitefish were not sampled in large enough numbers to assess their population status (Peacock et al.
2010). Therefore, as stock status is unknown and according to the PSA (Appendix 1) whitefish are not
highly vulnerable, thus this section scores a moderate concern.

Detailed rationale:
LOTW
Walleye:
The BWFA reports calculated biomass from FWIN surveys in sectors 1, 4, 5 and 6, which are all below
B50% (MSY). Sector 1 has the highest estimated biomass, at 46% of Bmax. Although there have been
increases in biomass in sectors 4 and 45, most recently estimated at 38% (2005) and 35% (2007) of
Bmax, respectively, all are still at or below 75% of B50%. Biomass in sector 6 was 32% of Bmax in 2013. As
biomass in most sectors is below 75% of the TRP, this criterion scores a moderate concern.
Whitefish:
The BWFA reports that in all sectors where whitefish are commonly found, they were not sampled
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enough to make meaningful descriptions of their population status, although commercial harvests
suggest abundance has increased in most sectors (MNDNR/OMNR in press). The lack of sufficient
stock indicators and the fact that whitefish is not highly vulnerable (see PSA in Appendix 1) means
that this species scores a moderate score.
Northern pike:
Indicators from FWIN surveys suggest that northern pike abundance is relatively stable. Average
length has only suffered mild fluctuations in almost twenty years over the whole lake. Only sectors 4
and 5 have been sampled more than twice, and neither show strong trends (Figure 4). CPUE by
weight shows greater fluctuation and a slightly increasing trend over time (Figure 5). Although overall
abundance is unknown, the PSA (Appendix 1) indicates that the species is not highly vulnerable and
the data-limited indicators indicate positive outcomes, therefore this criterion scores a moderate
score.
Yellow perch:
The BWFA makes no comment on yellow perch abundance (MNDNR/OMNR in press). Datalimited indicators conflict, with average length increasing slightly (Figure 6) and CPUE by weight
demonstrating a slight decline over time (Figure 7)
Sauger:
FWIN surveys showed that sauger average length trends varied between sector, decreasing in sectors 1
and 5, but increasing in sector 4. For the lake overall, there was a slight decrease in average length
(Figure 8), indicating a negative outcome. CPUE, on the other hand, demonstrated high variability, but
no trend over the whole time period (Figure 9).
Black Crappie:
Abundance of black crappie in LOTW is not assessed in the BWFA, except in sector 4 where it was
observed to have decreased between 2000 and 2005 (MNDNR/OMNR in press). However, CPUE (Figure
11) and average length (
Figure 10) indicators from FWIN surveys suggest that despite some variability, the population in over
the Ontario portion of the lake as a whole is stable.
Shoal Lake
Northern pike:
Although there is no stock assessment, the BWFA reports that the CPUE is stable (MNDNR/OMNR in
press) and abundance in the 2011 FWIN increased relative to 2006. The PSA indicates that northern
pike are not highly vulnerable (Appendix 1), but to score a low concern for this criterion, two datalimited assessment methods suggesting healthy stock are needed. As there is only one, northern pike
scores a moderate concern.
Whitefish:
Whitefish has suffered a decline in abundance, as well as an increase in average age due to
frequent year-class failures since 2001 (MNDNR/OMNR in press; Mosindy 2016a). Creel surveys in

17

2014 also indicated a severe drop in angling success compared with 2011, indicative of decline
(Mosindy and Peacock 2016). However, analysis of FWIN data up to 2016 indicates that CPUE is
relatively stable (Figure 12) (OMNR unpublished data). Given that there is no quantitative
estimation of abundance and that the species scored a moderate vulnerability in the PSA (Appendix
1), this criterion scores a moderate concern.
Yellow Perch:
The BWFA reports only one data-limited assessment method for yellow perch, which is a stable CPUE
(MNDNR/OMNR in press). The species is not highly vulnerable (Appendix 1), so is deemed a moderate
concern.
Winnipeg River
Whitefish:
No reference points exist. An assessment of resources on the Winnipeg River in 2010 focussed on
species targeted by recreational fishers and acknowledged that there should be greater attention to
the monitoring of whitefish. This would involve more surveying of the deep-water stratum (>15m)
and commercial catch data being included in future reports (Peacock et al. 2010). However, data
supplied by OMNR showed that while the 2012 FWIN survey included two thirds more deep sets (215m), no sets took place in the deep-water stratum at all (OMNR unpublished data).
In the 2008 FWIN survey, 80% of the 41 lake whitefish captured overall were caught in “very deep”
(>15m) sets (OMNR unpublished data). The life histories suggest a healthy population, with a broad
range of age groups (1-27 years old) and annual recruitment in recent years, although the report
admits that the survey size is not big enough (Peacock et al. 2010).
Surveying in 2012 only caught 3 whitefish, with no “very deep” sets performed (OMNR unpublished
data). The lack of catch data or surveys from depths where commercial fishing takes place makes it
impossible to estimate abundance. Because abundance is unknown and that it is not highly
vulnerable (Appendix 1), this criterion scores a moderate concern.

Factor 1.2 Fishing mortality
Scoring Guidelines
• 5 (Low Concern) — Probable (>50%) that fishing mortality from all sources is at or below a
sustainable level, given the species ecological role, OR fishery does not target species and
fishing mortality is low enough to not adversely affect its population.
• 3 (Moderate Concern)— Fishing mortality is fluctuating around sustainable levels, OR fishing
mortality relative to a sustainable level is uncertain.
• 1 (High Concern)—Probable that fishing mortality from all source is above a sustainable level.
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Key relevant information:
LOTW and Shoal Lake
No detailed commercial catch information is available; however, in LOTW the BWFA estimates
mortality rates (F) as a ratio of Z:M for both walleye and northern pike, based on FWIN data. Based
on Lester et al. (2014), a ratio of 1.75, when F is 75% of natural mortality, is considered to be FMSY,
while a ratio above 2.5 is considered to place populations at risk of extinction (MNDRN/OMNR in
press).
Walleye: Mortality ratio was more than 1.75 in all sectors except sector 5 and above 3.1 in sectors 1
and 4, indicating mortality above FMSY throughout the lake (MNDR/OMNR in press).
Northern pike: mortality ratios were all estimated to be between 1.1 and 1.3 total mortality: natural
mortality, indicating that fishing mortality is below a sustainable level (MNDNR/OMNR in press).
For all other species, the BWFA also provides calculated “potential yields” for main species as a proxy
for MSY in both LOTW and Shoal Lake and compares them to the recorded recreational catches
(Table 1Error! Reference source not found.)(MNDNR/OMNR in press). This indicates that catches
from recreational sources, with the exception of whitefish in Shoal Lake, are below MSY. However,
the lack of commercial catch data, along with an absence of subsistence data makes it impossible to
determine a relationship between total harvesting and FMSY.
Therefore, as overall mortality is unknown, this criterion scores a moderate concern for northern
pike, yellow perch, sauger and black crappie in both LOTW and Shoal Lake. Similarly, whitefish in
LOTW scores a moderate concern, but as historical fishing indicates levels above MSY, whitefish in
Shoal Lake scores a high concern. Walleye in LOTW also scores a high concern, as FWIN indicators
suggest an unsustainable level of total mortality, even without including commercial catch data.
Winnipeg River
No catch data is available, nor is an estimation of MSY. Although mortality of whitefish is unknown,
there is also no evidence that fishing mortality from all sources is above a sustainable level,
therefore this criterion scores a moderate concern.
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Detailed Rationale:
LOTW/Shoal Lake
Table 1. Potential yield and annual angling harvest 2003-2013 in LOTW. (MNDNR/OMNR in press)
Sector 1 Sector 2 Sector 3 Sector 4

Sector 5

Sector 6

Total

Sector 7
(Shoal Lake)

268,739

238,669

112,889

128,215

78,140

107,811

934,463

No data

Walleye

Potential Yield (TOHA) 73,200
Annual Harvest
114,600

99,900
132,400

31,300
11,900

46,400
39,700

188,000
61,100

102,300
91,900

541,100
451,600

69,400
9,900

Sauger

Potential Yield
Annual Harvest

11,900
4,900

19,700
3,700

0
0

11,100
4,500

92,800
10,200

58,800
6,500

194,300
29,800

0
0

Yellow Perch

Potential Yield
Annual Harvest

23,800
5,800

32,800
7,900

2,400
2,400

20,300
10,200

92,800
16,600

47,000
21,000

219,100
63,900

25,300
Incomplete data

Northern
Pike/Muskellunge

Potential Yield
Annual Harvest

45,200
25,000

62,300
8,400

22,100
30,200

40,700
22,500

178,500
12,500

94,200
11,500

443,000
110,100

Incomplete data

Black Crappie

Potential Yield
Annual Harvest

4,800
1,700

6,600
9,900

2,500
3,300

40,700
33,600

42,800
15,700

17,100
8,800

114,500
73,000

Incomplete data

Lake Whitefish/Cisco

Potential Yield
Annual Harvest

42,900
29,200

62,300
56,200

20,800
25,100

0
0

0
0

47,100
30,300

173,100
140,800

46,100
60,500

Angling effort (angler-hours)

48,400

6,900
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Criterion 2: Impacts on Other Species
All main retained and bycatch species in the fishery are evaluated under Criterion 2. Seafood
Watch® defines bycatch as all fisheries-related mortality or injury to species other than the
retained catch. Examples include discards, endangered or threatened species catch, and ghost
fishing. Species are evaluated using the same guidelines as in Criterion 1. When information on
other species caught in the fishery is unavailable, the fishery’s potential impacts on other species
is scored according to the Unknown Bycatch Matrices, which are based on a synthesis of peerreviewed literature and expert opinion on the bycatch impacts of each gear type. The fishery is
also scored for the amount of non-retained catch (discards) and bait use relative to the retained
catch. To determine the final Criterion 2 score, the score for the lowest scoring retained/bycatch
species is multiplied by the discard/bait score. The Criterion 2 rating is determined as follows:
•

Score >3.2=Green or Low Concern

•

Score >2.2 and <=3.2=Yellow or Moderate Concern

•

Score <=2.2=Red or High Concern

Criterion 2 Summary
The lack of catch data means that the bycatch composition of commercial fishing is unknown in all
waterbodies. Data from Fall Walleye Index Netting (FWIN) surveys can be used as a proxy, provided
that consideration is taken for the variable mesh sizes used. Bottom gill nets in LOTW are licensed to
have a mesh size of 5 inches (OMNR 2016), so FWIN data was filtered to only include catches in mesh
5 inches and above and determine the main species (>5% by weight) caught.
Lake of the Woods
FWIN surveys between 1997 and 2015 indicate that white sucker (15%) and muskellunge (13%) may
also be significant components of the catch in LOTW (OMNR unpublished data) in LOTW.

21

Stock

Walleye
Yellow Perch
Black Crappie
Whitefish
Sauger
White Sucker
Muskellunge
Northern Pike

Abundance

Fishing Mortality

Category (Score)

Category (Score)

Moderate (2.33)
Moderate (2.33)
Moderate (2.33)
Moderate (2.33)
Moderate (2.33)
Moderate (2.33)
Moderate (2.33)
Moderate (2.33)

High (1)
Moderate (3)
Moderate (3)
Moderate (3)
Moderate (3)
Moderate (3)
Moderate (3)
Moderate (3)

Subscore Score
Rating
(subscore*
discard
modifier)
1.53
1.53 Red
2.64
2.64 Yellow
2.64
2.64 Yellow
2.64
2.64 Yellow
2.64
2.64 Yellow
2.64
2.64 Yellow
2.64
2.64 Yellow
2.64
2.64 Yellow

Shoal Lake
Walleye, contributing 66% of the catch in FWIN surveys, were the only non-target species
contributing more than 5% of the catch. The high amount may be due to the fact that FWIN nets are
designed specifically to target for walleye.

Stock

Abundance

Fishing Mortality

Category (Score)

Category (Score)

Walleye

High (1)

High (1)

Whitefish
Black Crappie
Yellow Perch
Northern Pike

Moderate (2.33)
Moderate (2.33)
Moderate (2.33)
Moderate (2.33)

High (1)
Moderate (3)
Moderate (3)
Moderate (3)

Subscore Score
Rating
(subscore*
discard
modifier)
1.00
0.75 Red
1.53
2.64
2.64
2.64

1.14 Red
1.98 Red
1.98 Red
1.98 Red

Winnipeg River
FWIN surveys suggest that whitefish form a smaller portion of the catch by weight than both cisco and
burbot in deep-water sets (OMNR unpublished data). Walleye and northern pike also each contribute
more than 5% of the catch, with the likelihood that total discards exceed landed the whitefish.
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Stock

Abundance

Fishing Mortality

Subscore Score
Rating
(subscore*
discard
modifier)
2.64
1.98 Red

Category (Score)

Category (Score)

Whitefish

Moderate (2.33)

Moderate (3)

Cisco

Moderate (2.33)

Moderate (3)

2.64

1.98 Red

Burbot

Moderate (2.33)

Moderate (3)

2.64

1.98 Red

Northern Pike
Walleye

Moderate (2.33)
Moderate (2.33)

Moderate (3)
Moderate (3)

2.64
2.64

1.98 Red
1.98 Red

Criterion 2 Assessment
White Sucker, LOTW, Bottom gillnet
Factor 2.1 Abundance
Scoring Guidelines (same as Factor 1.1 above)
Key relevant information:
No abundance data is reported for white sucker in the BWFA. The population status of the species is
unknown. According to the PSA below, it is not highly vulnerable and therefore scores a moderate
concern.
Detailed rationale:

Productivity Attribute

Relevant Information

Average age at maturity

4 (Froese and Pauly 2017)

Score
(1 = low risk,
2 = medium
risk,
3 = high risk)
1

Average maximum age

17 (Murdy and Musick 2013)

2

Fecundity

50,000 (Geen et al. 1966)

1

Average maximum size

64 (Murdy et al. 1997)

1

Average size at maturity

23 cm (Geen et al. 1966)

1

Reproductive strategy

Demersal egg layer. Males crowd females and eggs are
scattered across gravel (Scott and Crossman 1988)

2

Trophic level

2.82 (Little et al. 1998)

2

Productivity Score

1.42
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Susceptibility Attribute

Relevant Information (Lake Of The Woods)

Areal overlap
(Considers all fisheries)

Percentage of species concentration fished is unknown,
but very likely more than 30%. Default score is applied

Vertical overlap
(Considers all fisheries)

Depth range is from the surface to 30m (Scott and
Crossman 1988), therefore, although untargeted, entire
depth range is likely fished.
Species is encountered incidentally and is not likely to
escape the gear, but ‘high risk’ conditions do not apply

3

No evidence that discarded fish survive.

3

Selectivity of fishery
(Specific to fishery under
assessment)
Post-capture mortality
(Specific to fishery under
assessment)
Susceptibility Score

Score
(1 = low risk,
2 = medium risk,
3 = high risk)
3

2

2.88

Total Vulnerability Score = 2.89 (medium vulnerability)

Factor 2.2 Fishing Mortality
Scoring Guidelines (same as Factor 1.2 above)
Key relevant information:
Mortality is unknown as there is no catch data recorded for white sucker. There is no indication that
the species is overfished, therefore, this criterion scores a moderate concern.

Muskellunge, LOTW, Bottom gillnet
Factor 2.1 Abundance
Scoring Guidelines (same as Factor 1.1 above)
Key relevant information:
As a relatively solitary species, muskellunge were not sampled frequently enough in management
surveys to make a meaningful description of their population status in LOTW (MNDR/OMNR in press),
though angler diary and creel surveys indicate that recruitment has increased and abundance is low,
but improving (Mosindy and Duffy 2007). As the absolute abundance is unknown and there are no
reference points, and as the species is not highly vulnerable (see PSA below), this criterion scored a
medium concern.
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Factor 2.2 Fishing Mortality
Key relevant information:
As there is no commercial catch data, mortality from fishing bycatch is unknown for muskellunge.
Although it is particularly vulnerable to set nets, when caught by recreational fishermen, most
muskellunge are released (MNDNR/OMNR in press), so it is unlikely that mortality from all sources is at
an unsustainable level. Therefore, this criterion scores a moderate score.

LOTW, Bottom gillnet
Factor 2.3 Modifying Factor: Discards and Bait Use
Scoring Guidelines
The discard rate is the sum of all dead discards (i.e. non-retained catch) plus bait use divided by the
total retained catch.
Ratio of bait + discards/landings Factor 2.3 score
<100%
≥100

1
0.75

Key relevant information:
No information on catch composition or discards is available for LOTW. Therefore, no modifying factor
was applied to any lakes.

Walleye, Shoal Lake, Bottom gillnet
Factor 2.1 Abundance
Scoring Guidelines (same as Factor 1.1 above)
Key relevant information:
Walleye stock status improved dramatically between 2006 and 2001, with FWIN surveys doubling in
geometric mean catch from 4.06 fish.life-1 to 9.47 fish.lift-1 (Mosindy 2016a). However, this is still far
below historical highs, when catches per lift in surveys were 17.4 and 17.8 fish.lift -1 in 1947 and 1956,
respectively (Mosindy 2016b). The BWFA comments broadly that stock is undergoing a recovery over
previous decades, but makes no quantitative assessment of abundance. Although there are signs of
recovery, when compared to historic levels, the walleye stock continues to be depleted (Mosindy
2016a p. 20016). Walleye’s low abundance means this criterion scores a high concern.
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Factor 2.2 Fishing Mortality
Key relevant information:
Commercial and recreational fishing for walleye has been closed since 1983 due to population collapse
(MNDNR/OMNR in press), so mortality pressure only exists in the form of bycatch and subsistence
harvest. Subsistence harvesting is estimated to be 4.5 mt annually, and is considered high enough to
offset recent stock gains, especially since the recent strong year classes are especially vulnerable to the
gill net mesh sizes (Mosindy 2016a).
Instantaneous fishing mortality rates were estimated to be 0.46 in males and 0.42 in female walleye,
which far exceeds the sustainable rate of 0.3 estimated by modelling from Lester et al. (2014) (Mosindy
2016b). Although there is no data on commercial bycatch the subsistence pressure alone is high
enough to be of concern to managers and considered to be above a sustainable level. Therefore, this
criterion scores a high concern.

Shoal Lake, Bottom gillnet
Factor 2.3 Modifying Factor: Discards and Bait Use
Scoring Guidelines
The discard rate is the sum of all dead discards (i.e. non-retained catch) plus bait use divided by the
total retained catch.
Ratio of bait + discards/landings Factor 2.3 score
<100%
≥100
Key relevant information:

1
0.75

Shoal Lake FWIN surveys indicated that walleye contribute more than 66% of the catch (OMNR
unpublished data). As all would have to be discarded, this suggests that more fish are discarded than
landings. Therefore a modifying score of 0.75 was applied.

Cisco, Winnipeg River, Bottom gillnet
Factor 2.1 Abundance
Scoring Guidelines (same as Factor 1.1 above)
Key relevant information:
No quantitative stock assessment exists for cisco in the Winnipeg River. The species is not highly
vulnerable (see PSA below), therefore, scores a moderate concern.
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Detailed rationale:
Productivity Attribute

Relevant Information

Average age at maturity

6 years (Morin et al. 1982)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)
2

Average maximum age

7 years (Froese and Pauly 2017)

2

Fecundity

25,000 (Hugg 1996)

1

Average maximum size
Average size at maturity

57.2 cm (Coad and Reist 2004)
17.1 cm (Froese and Pauly 2017)

1

Reproductive strategy

Demersal egg layer (MDNR 2017b)

2

Trophic level

3.35 (Froese and Pauly 2017)

2

Productivity Score

1.571

Susceptibility Attribute

Relevant Information (Winnipeg River)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)
3

Areal overlap
(Considers all fisheries)

Percentage of species concentration fished is unknown,
but very likely more than 30%. Default score is applied

Vertical overlap
(Considers all fisheries)

Species is targeted, with a high degree of overlap
between fishing depth and depth range of species.

3

Selectivity of fishery
(Specific to fishery under
assessment)

Species is incidentally encountered and not likely to
escape a net, but ‘high risk’ conditions do not apply.

2

Post-capture mortality
(Specific to fishery under
assessment)
Susceptibility Score

Retained species, therefore default score applied.

3

2.325

Total Vulnerability Score = 2.81 (Medium vulnerability)

Factor 2.2 Fishing Mortality
Scoring Guidelines (same as Factor 1.2 above)
Key relevant information:
No catch information exists for cisco, nor is there information suggesting mortality is at an
unsustainable level. Therefore this criterion scores a moderate score.
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Burbot, Winnipeg River, Bottom gillnet
Factor 2.1 Abundance
Scoring Guidelines (same as Factor 1.1 above)
Key relevant information:
No quantitative stock assessment exists for burbot in the Winnipeg River. The species is not highly
vulnerable (see PSA below), therefore, scores a moderate concern.
Detailed rationale:
Burbot (Lota lota)
Productivity Attribute

Relevant Information

Average age at maturity

3-4 years (Froese and Pauly 2017)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)
1

Average maximum age

24.5 (Froese and Pauly 2017)

2

Fecundity

1,000,000 (Cohen et al. 1990)

1

Average maximum size

180 cm (Coad and Reist 2004)

2

Average size at maturity

40 cm (Froese and Pauly 2017)

2

Reproductive strategy

Broadcast spawner (McPhail 1997)

1

Trophic level

3.84 (Bailey 1972)

3

Productivity Score

1.71

Susceptibility Attribute

Relevant Information (Winnipeg River)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)
3

Areal overlap
(Considers all fisheries)

Percentage of species concentration fished is unknown,
but very likely more than 30%. Default score is applied

Vertical overlap
(Considers all fisheries)

Depth range is from the surface to 700m in some lakes
(Scott and Crossman 1988), therefore, although
untargeted, entire depth range is fished.

3

Selectivity of fishery
(Specific to fishery under
assessment)

Species is incidentally encountered and not likely to
escape a net, but ‘high risk’ conditions do not apply.

2
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Post-capture mortality
(Specific to fishery under
assessment)
Susceptibility Score

No evidence that discarded fish survive.

3

2.32

Total score = 2.89 (medium vulnerability)

Factor 2.2 Fishing Mortality
Scoring Guidelines (same as Factor 1.2 above)
Key relevant information:
No catch information exists for burbot, nor is there information suggesting mortality is at an
unsustainable level. Therefore this criterion scores a moderate score.

Walleye, Winnipeg River, Bottom gillnet
Factor 2.1 Abundance
Scoring Guidelines (same as Factor 1.1 above)
Key relevant information:
The most recent assessment for Winnipeg River was in 2010, analysing the 2008 FWIN, and the walleye
population showed some signs of improvement since the last FWIN in 2003. These indicators include
an expanded population age structure to include older age classes, an increase in prime spawning age
classes, and an increase in mean total length, mean weight and mean age (Peacock et al. 2010).
However, geometric mean number of fish per lift reduced from 11.3, to 7.6 fish.lift-1, lower than the
2003 average for Northwestern Ontario lakes of 10.7 fish.lift-1.
While there are increases relative to previous studies, abundance appears to remain low and there is
no quantitative stock assessment for the population, nor any reference points been set for walleye in
the Winnipeg River. Therefore, as overall abundance is unknown and the species is not highly
vulnerable (Appendix 1), this criterion scores a moderate concern.

Factor 2.2 Fishing Mortality
Scoring Guidelines (same as Factor 1.2 above)
Key relevant information:
Recreational harvest of walleye was estimated through a 2007 creel survey, which revealed harvest
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had decreased by almost 50% between 2007 and 2003. The 2007 harvest rate was 1.05 kg.ha-1, below a
recommended MSY of 1.5 kg.ha-1 (Peacock et al. 2010). However, this data is 10 years old and as no
commercial catch information exists, additional mortality from commercial and subsistence harvesting
is unknown. Therefore, this criterion scores a moderate concern.

Northern Pike, Winnipeg River, Bottom gillnet
Factor 2.1 Abundance
Scoring Guidelines (same as Factor 1.1 above)
Key relevant information:
According to the 2010 assessment, pike abundance is healthy and stable. Indicators suggest good
annual recruitment and a mean age (5.3 years) and mean total length (678.4 mm) well above Ontario
averages (4.3 years and 581 mm). Abundance of catch also exceeds the provincial average, with FWINs
catching 3.3 fish.lift-1 compared to an Ontario average of 2.2 fish.lift-1.
However, while abundance appears to be high, there is no quantitative stock assessment, nor any
reference points set, and data-limited indicators all come from the same source. Therefore, as
northern pike is not highly vulnerable (Appendix 1), this criterion scores a moderate concern.

Factor 2.2 Fishing Mortality
Scoring Guidelines (same as Factor 1.2 above)
Key relevant information
No catch information exists for northern pike, nor is there information suggesting mortality is at an
unsustainable level. Therefore this criterion scores a moderate score.

Winnipeg River, Bottom Gillnet
Factor 2.3 Modifying Factor: Discards and Bait Use
Scoring Guidelines
The discard rate is the sum of all dead discards (i.e. non-retained catch) plus bait use divided by the
total retained catch.
Ratio of bait + discards/landings Factor 2.3 score
<100%
≥100

1
0.75
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Key relevant information:
According to FWIN surveys, non-target species contribute 85% of the catch in Winnipeg River. As there
is no license to retain these fish, it is assumed that these are discarded and the ratio of
discards/landings is therefore >100%. Thus, a modifying score of 0.75 is applied.
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Criterion 3: Management Effectiveness
Five subfactors are evaluated: Management Strategy and Implementation, Bycatch Strategy, Scientific
Research/Monitoring, Enforcement of Regulations, and Inclusion of Stakeholders. Each is scored as
either ‘highly effective’, ‘moderately effective’, ‘ineffective,’ or ‘critical’. The final criterion 3 score is
determined as follows:
• 5 (Very Low Concern)—Meets the standards of ‘highly effective’ for all five subfactors
considered.
• 4 (Low Concern)—Meets the standards of ‘highly effective’ for management strategy and
implementation‘ and at least ‘moderately effective’ for all other subfactors.
• 3 (Moderate Concern)—Meets the standards for at least ‘moderately effective’ for all five
subfactors.
• 2 (High Concern)—At minimum, meets standards for ‘moderately effective’ for Management
Strategy and Implementation and Bycatch Strategy, but at least one other subfactor is rated
‘ineffective.’
• 1 (Very High Concern)— Management Strategy and Implementation and/or Bycatch
Management are ‘ineffective.’
• 0 (Critical)—Management Strategy and Implementation is ‘critical’.
The Criterion 3 rating is determined as follows:
• Score >3.2=Green or Low Concern
• Score >2.2 and <=3.2=Yellow or Moderate Concern
• Score <=2.2 = Red or High Concern
Rating is Critical if Management Strategy and Implementation is Critical.

Criterion 3 Summary
Fishery

3.1 Mgmt
strategy and
implement.

3.2 Bycatch
Strategy

Lake of the Woods Ineffective

Ineffective

Shoal Lake

Ineffective

Ineffective

Winnipeg River

Ineffective

Ineffective

3.3 Scientific 3.4
3.5
Management
research and Enforcement Stakeholder Effectiveness
monitoring
Inclusion
Category
(Score)
Moderately
Moderately
Effective
Ineffective
Effective
Very High (1)
Moderately
Moderately
Effective
Ineffective
Effective
Very High (1)
Moderately
Ineffective
Ineffective
Effective
Very High (1)

C3 Rating

Red
Red
Red
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Criterion 3 Assessment
Factor 3.1 Management Strategy and Implementation
Considerations: What type of management measures are in place? Are there appropriate
management goals, and is there evidence that management goals are being met? Do manages follow
scientific advice? To achieve a highly effective rating, there must be appropriately defined
management goals, precautionary policies that are based on scientific advice, and evidence that the
measures in place have been successful at maintaining/rebuilding species.
Key relevant information:
All of the lakes under assessment are located within Ontario’s Fisheries Management Zone 5 (FMZ5),
which has a broad-scale management plan with defined objectives and actions for the region (OMNR
2012a). Within the FMZ5 plan, Lake of the Woods, Shoal Lake and Winnipeg River are all classified as
Specially Designated Waters (SDWs), which are expected to have their own plans with specific
objectives and monitoring strategies (OMNR 2012a).
Lake of the Woods & Shoal Lake
For Lake of the Woods and Shoal Lake, the Boundary Waters Fisheries Atlas (BWFA) functions as a
management plan (MNDNR/OMNR in press; OMNR 2004). This is a collaborative report created with
the Minnesota Department of Natural Resources (MNDNR), which contains management objectives,
target harvest yields, as well as target species status reports for the LOTW as a whole and by sector,
including the part of the lake within Minnesota. Though a separate and distinct lake, Shoal Lake is
considered to be a part of LOTW for management purposes and included as a separate sector (Figure
1).
Additional management is implemented through commercial license conditions that are determined by
the Kenora district MNR office and are lake-specific. The conditions include restrictions on mesh size,
target species, and seasonality, as well as requirements to report catches in daily catch reports (DCRs)
(OMNR 2016). Additionally, licenses are area-specific to reduce fisher conflict. Individual commercial
quotas are set for the target species. These were originally set in the 1980s, based on average
commercial catches prior to the quota system being introduced, and adjustments since have been
based on observed trends from index netting.
Invasive species are managed through provincial regulations under the Invasive Species Act (2015) and
policy, such as the Invasive Species Strategic Plan (OMNR 2012b). Several non-native species, such as
rainbow smelt, are known to have become established in LOTW (MNDNR/OMNR in press), which are
combatted through actions including an education and awareness program and various restrictions,
such as a ban on using rainbow smelt as bait (OFAH/OMNRF Invading Species Awareness Program
2012). These management measures can be reasonably expected to be effective at preventing
increases in stock size and further spreading.
Specific measures for the commercial fishery are limited. Given that quotas are not based on accurate
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and up-to-date stock information, nor mandatory catch reporting from the commercial fishery
effectively enforced, it is unlikely that they are effective at ensuring commercial fishing is kept at a level
that does not have serious effects on retained populations. Therefore, both LOTW and Shoal Lake score
an ineffective score for this criterion.
Winnipeg River
A fisheries management plan has been created for Winnipeg River, however, it focuses on recreational
fishing. The document states that commercial fisheries management will be incorporated in future plans
(OMNR 2013), but no updated plan has been published since.
Management of the commercial fishery, for which only two licenses are available, is restricted to
measures within the license conditions. These including quotas, mesh size specifications and seasonal
closures (S. Bobrowicz, pers. comm. 2017). However, quotas are set using historical catches and it is
not clear whether they are appropriate for current whitefish stocks. Measures for managing non-native
species are enacted at the provincial level and are reasonably expected to be effective.
The lack of catch reporting and meaningful stock information (Peacock et al. 2010) means that the
effectiveness of any management measures is unknown. Given that catch limits are set without using
scientific advice and that there are likely high levels of bycatch that are unaddressed, it is possible that
the fishery is having negative impacts on retained populations, the Winnipeg River score for this
criterion is ineffective.

Factor 3.2 Bycatch Strategy
Considerations: What type of management strategy/measures are in place to reduce the impacts of
the fishery on bycatch species and when applicable, to minimize ghost fishing? How successful are
these management measures? To achieve a Highly Effective rating, the fishery must have no or low
bycatch, or if there are bycatch or ghost fishing concerns, there must be effective measures in place
to minimize impacts.
Key relevant information:
License conditions require commercial fishers to return bycatch to the water and, in LOTW, are
seasonally restricted to the fall to maximize catch while reducing bycatch (S. Bobrowicz, pers. comm.
2017). However, other than a seasonal restriction aimed at maximizing whitefish catch and reducing
bycatch that limits LOTW commercial fishing to a few month in the fall (OMNR 2016), none of the
waterbodies under review have any other management strategies aiming to minimize bycatch. No
commercial catch data is available to accurately estimate bycatch, but analysis of FWIN data isolating
the fish caught in mesh sizes comparative to the fishery (larger than 5 inches) can be used as a proxy.
According to the FWIN data (OMNR unpublished data), all three areas have high bycatch and the lack
of a strategy to reduce the impacts mean they score ineffective for this criterion.
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Detailed Rationale:
Lake of the Woods
No catch data is available, however FWIN surveys from all sectors indicate that there is significant (>5%
of total catch by weight) bycatch of white sucker and muskellunge (OMNR unpublished data). There no
management regulations relating to the bycatch reduction and therefore, given that there are potential
impacts of the fishery on bycatch species, this criterion scores ineffective.
Shoal Lake
In FWIN surveys, walleye contribute 66% of the catch. Even considering that FWINs are designed to
catch walleye, and as the walleye commercial fishery is closed, this represents a significant bycatch. In
the 1990s, OMNR worked with the local First Nations to identify seasons and areas for a whitefish
fishery, that would minimize bycatch, but this has been abandoned by fishers and is not effectively
enforced by MNR (Anon, pers. comm., 2017). As there is no bycatch strategy to reduce walleye catch,
this criterion scores ineffective.
Winnipeg River
Though there is no catch data available, FWINs suggest that species other than whitefish are caught by
gillnets, mostly cisco (>80% of total weight in deep-water sets) and burbot (OMNR unpublished data).
However, no overall management plan for commercial fishing exists, nor is there an explicit strategy for
bycatch management. Therefore, given the potential impacts of the whitefish fishery on other
populations and the lack of bycatch management measures, this criterion scores ineffective.

Factor 3.3 Scientific Research and Monitoring
Considerations: How much and what types of data are collected to evaluate the fishery’s impact on
the species? Is there adequate monitoring of bycatch? To achieve a Highly Effective rating, regular,
robust population assessments must be conducted for target or retained species, and an adequate
bycatch data collection program must be in place to ensure bycatch management goals are met.
Key relevant information:
OMNR’s broad-scale monitoring program states that all FMZs are monitored on a 5-year rotation (OMNR
2012a). As SDWs, Lake of the Woods, Shoal Lake and Winnipeg River have their own monitoring
strategies. LOTW and Shoal Lake employ monitoring strategies that provide biological indicators for all
major species, but lack bycatch monitoring and observers on the commercial fisheries, therefore this
criterion scores a moderate score for both. Monitoring in Winnipeg River does not include adequate
study of the main target species, whitefish, and therefore scores ineffective.
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Detailed Rationale:
LOTW and Shoal Lake
LOTW has a dedicated Fisheries Assessment Unit (LOWFAU) based in Kenora, which monitors the lake
continually on a sector-by-sector rotational basis, covering the whole lake every 6 years. Assessment
programs include fish community index gillnetting (FCIN), FWINs, trap netting and commercial fish
sampling. Creel surveys are also employed to monitor recreational activity (MNDNR/OMNR in press).
The FWINs provide a variety of biological indicators which can be used to make management decisions
about targeted species. Although catch sampling and bycatch monitoring have been conducted in the
past, access has been restricted since the non-indigenous fishery was retired in 1995 (Anonymous, pers.
comm. 2017; COSEWIC 2009).
These measures are not sufficient to gain a highly effective score due to the lack of observer coverage,
bycatch monitoring, or ghost net reporting, therefore, this criterion is deemed moderately effective.
Winnipeg River
Monitoring occurs periodically on the Winnipeg River, but it is limited to species targeted by
recreational fishers. Creel surveys to assess angler hours and fish harvest began in 1979 and have been
conducted at intervals varying between 2 and 10 years since; the most recent that has been included
in a report was in 2007 (Peacock et al. 2010). FWIN surveys have been conducted every 4-5 years since
1979, with the most recent in 2012 (Peacock et al. 2010).
Whitefish rarely appears in gillnet surveys due to the survey sets generally being too shallow (Peacock
et al. 2010). The state of the resource report for the Winnipeg River (Peacock et al. 2010) recommended
that greater attention should be paid to whitefish by ensuring future FWINs include and possibly expand
the number of deep-water (>15m) stratum sets, to adequately incorporate whitefish habitat. In
addition, Peacock et al. (2010) stated that future reports should also incorporate commercial catch
data.
The 2012 FWIN performed zero deep-water sets, compared to 13 in 2008 (OMNR unpublished data),
and a more recent state of the resource for the Winnipeg River has not been published. As the fishery’s
main targeted species remain unassessed, this criterion scores an ineffective score.

Factor 3.4 Enforcement of Management Regulations
Considerations: Do fishermen comply with regulations, and how is this monitored? To achieve a
Highly Effective rating, there must be regular enforcement of regulations and verification of
compliance.
Key relevant information:
The Kenora district has five enforcement officers, two of which are lead officers for LOTW (including
Shoal Lake) and two of which are lead officers for the Winnipeg River. These officers are responsible for
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monitoring and checking compliance of all resource users. Conservation officers are mindful that indigenous
peoples are able to exercise their harvesting rights within their traditional area and accordingly determine
compliance while ensuring that these rights are not infringed upon. However, compliance is reported to
be poor, with DCRs often not submitted and unlicensed and unregulated fishing high (OMNR, pers.
comm. 2017). Therefore, this criterion scores ineffective for all lakes.

Factor 3.5 Stakeholder Inclusion
Considerations: Are stakeholders involved/included in the decision-making process? Stakeholders are
individuals/groups/organizations that have an interest in the fishery or that may be affected by the
management of the fishery (e.g., fishermen, conservation groups, etc.). A Highly Effective rating is
given if the management process is transparent, if high participation by all stakeholders is
encouraged, and if there a mechanism to effectively address user conflicts.
Key relevant information:
OMNR has adopted an adaptive management framework that incorporates input from stakeholders at
key stages of the process (OMNR 2015a). In addition, transparent decision making is a guiding principle
of Ontario’s commercial fisheries management (OMNR 2011). An advisory committee for FMZ5
provides advice and includes a wide range of stakeholders including representatives from angling,
tourism, business and government groups. However, emphasis is currently placed on the management
of recreational fisheries; commercial fishers are on the committee as observers rather than active
members (OMNR 2012a).
Stakeholder engagement specific to the particular lakes are:
LOTW & Shoal Lake
No specific LOTW advisory committee exists and, although the BWFA (MNDNR/OMNR in press)
communicates objectives relating to yield and habitat protection, it is unclear how specific decisions
relating to commercial fishing license conditions are made. Therefore, this criterion has a score of
moderately effective.
Winnipeg River
Winnipeg River Fisheries Advisory Committee (WRFAC) was formed in 2002 and is a public committee
that represents the various stakeholder interests on the river, including recreational fishing, tourism,
hunting and indigenous commercial fishers (OMNR 2013). Development of the Winnipeg River fisheries
management plan, despite not including commercial fishing as part of the plan, involved several WRFAC
meetings and included input on First Nations fishery interests. Management decisions for this plan are
made transparently through public consultation. However, there is no clarity regarding decisions made
directly relating to the commercial fishery. Therefore, this criterion has a score of moderately effective.
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Criterion 4: Impacts on the Habitat and Ecosystem
This Criterion assesses the impact of the fishery on seafloor habitats, and increases that base score if
there are measures in place to mitigate any impacts. The fishery’s overall impact on the ecosystem
and food web and the use of ecosystem-based fisheries management (EBFM) principles is also
evaluated. Ecosystem Based Fisheries Management aims to consider the interconnections among
species and all natural and human stressors on the environment.
The final score is the geometric mean of the impact of fishing gear on habitat score and the
Ecosystem Based Fishery Management score. The Criterion 4 rating is determined as follows:
•
•
•

Score >3.2=Green or Low Concern
Score >2.2 and <=3.2=Yellow or Moderate Concern
Score <=2.2=Red or High Concern

Criterion 4 Summary
Fishery

4.1a Gear type and 4.1b Mitigation of
substrate
gear impacts

4.2 EBFM

Criterion 4
Rating Score

Score

Score

Category (Score)

Lake of the
Woods

3

0

Moderate (3)

Shoal Lake

3

0

Moderate (3)

Winnipeg
River

3

0

Moderate (3)

Yellow
3
Yellow
3
Yellow
3

Criterion 4 Assessment
Factor 4.1a Physical Impact of Fishing Gear on the Habitat/Substrate
Scoring Guidelines
• 5 (None)—Fishing gear does not contact the bottom
• 4 (Very Low)—Vertical line gear
• 3 (Low)—Gears that contacts the bottom, but is not dragged along the bottom (e.g. gillnet,
bottom longline, trap) and is not fished on sensitive habitats. Or bottom seine on resilient
mud/sand habitats. Or midwater trawl that is known to contact bottom occasionally. Or purse
seine known to commonly contact the bottom.
• 2 (Moderate)—Bottom dragging gears (dredge, trawl) fished on resilient mud/sand habitats. Or
gillnet, trap, or bottom longline fished on sensitive boulder or coral reef habitat. Or bottom seine
except on mud/sand. Or there is known trampling of coral reef habitat.
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•

1 (High)—Hydraulic clam dredge. Or dredge or trawl gear fished on moderately sensitive
habitats (e.g., cobble or boulder)
• 0 (Very High)—Dredge or trawl fished on biogenic habitat, (e.g., deep-sea corals, eelgrass and
maerl)
Note: When multiple habitat types are commonly encountered, and/or the habitat classification is
uncertain, the score will be based on the most sensitive, plausible habitat type.
Key relevant information:
All areas
Bottom gillnets are used on muddy lake beds, scoring 3.

Factor 4.1b Modifying factor: Mitigation of gear impacts
Scoring Guidelines
• +1 (Strong Mitigation)—>50% of the habitat is protected from fishing with the gear type. Or
fishing intensity is very low/limited and for trawled fisheries, expansion of fishery’s footprint is
prohibited. Or gear is specifically modified to reduce damage to seafloor and modifications have
been shown to be effective at reducing damage. Or there is an effective combination of
‘moderate’ mitigation measures.
• +0.5 (Moderate Mitigation)—At least 20% of all representative habitats are protected from
fishing with the gear type and for trawl fisheries, expansion of the fishery’s footprint is
prohibited. Or gear modification measures or other measures are in place to limit fishing effort,
fishing intensity, and spatial footprint of damage caused from fishing that are expected to be
effective.
• 0 (No Mitigation)—No effective measures are in place to limit gear impacts on habitats.
• 0 (Not Applicable) – Not applicable because gear used is benign and received a score of 5 in 4.1
Key relevant information:
There is no spatial management protecting habitat from commercial fishing and no mitigation of gear
impacts are employed. Therefore, there is no gear modifying score.

Factor 4.2 Ecosystem-based Fisheries Management
Scoring Guidelines
• 5 (Very Low Concern)—Policies that have been shown to be effective are in place to protect
species’ ecological roles and ecosystem functioning (e.g. catch limits that ensure species’
abundance is maintained at sufficient levels to provide food to predators) and effective spatial
management is used to protect spawning and foraging areas, and prevent localized depletion.
Or it has been scientifically demonstrated that fishing practices do not have negative ecological
effects.
• 4 (Low Concern)—Policies are in place to protect species’ ecological roles and ecosystem
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•
•

•

functioning but have not proven to be effective and at least some spatial management is used.
3 (Moderate Concern)— Policies are not in place to protect species’ ecological roles and
ecosystem functioning but detrimental food web impacts are not likely.
2 (High Concern)— Policies are not in place to protect species’ ecological roles and
ecosystem functioning and the likelihood of detrimental food impacts are likely (e.g. trophic
cascades, alternate stable states, etc.), but conclusive scientific evidence is not available for
this fishery.
1 (Very High Concern)—Scientifically demonstrated trophic cascades, alternate stable states or
other detrimental food web impact are resulting from this fishery.

Key relevant information:
Spatial planning exists at a broad scale provincial level with the designation of FMZs (OMNR 2011).
However, at individual lake level, LOTW, Shoal Lake and the Winnipeg River have been classified as
Specially Designated Waters (SDWs) and have separate management plans and objectives (OMNR
2012a). This degree of spatial management is part of an ecological approach that considers the entire
aquatic environment, including the fish community, when making decisions (OMNR 2012a).
Although both the BWFA (MNDRN/OMNR, in press), which functions as a management plan for LOTW
and Shoal Lake, and the Winnipeg River management plan (OMNR 2013) reiterate that the ecosystem
is considered when making decision, neither documents contain specific policies relating to target
species’ ecological role. Detrimental food web impacts are possible, and have been documented in
the past (Thao et al. 2016), therefore, stronger policies are needed to fully protect the ecological role
of harvested species. Therefore, all three lakes score a moderate conservation concern.
Detailed rationale
LOTW and Shoal Lake
The need to consider the impacts of fishing on other species and the structure and function of the
entire ecosystem is recognised in the BWFA (MNDRN/OMNR in press). However, while some spatial
management is in place, with the lake managed in several sectors, no strategies exist with specific
reference to the targeted species’ ecological roles. Significant fish community changes occurred after
the over-exploitation of walleye in Shoal Lake (Thao et al. 2016) and if over-fishing were to occur in
any of the target species, further changes are possible.
Winnipeg River
The fisheries management plan for Winnipeg River cites an ecosystem approach as a guiding principle
(OMNR 2013). However, there are no specific actions within the fisheries management plan relating
to the ecological role of whitefish. Whitefish play an active role in the lake ecosystem, feeding on
insects, crustaceans and small fish, and are eaten in their egg and juvenile stages by other lakefish
(Scott and Crossman 1988; MDNR 2017c). Although the strength of relationships between whitefish
and other species are not documented, detrimental food web impacts from fishing are possible.
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Appendix 1 - Productivity – Susceptibility Analysis
Productivity-Susceptibility Analysis:
Scoring Guidelines
1.) Productivity score (P) = average of the productivity attribute scores (p1, p2, p3, p4 (finfish only), p5
(finfish only), p6, p7, and p8 (invertebrates only))
2.) Susceptibility score (S) = product of the susceptibility attribute scores (s1, s2, s3, s4), rescaled as follows: 𝑆 =
[(𝑠1 ∗ 𝑠2 ∗ 𝑠3 ∗ 𝑠4) – 1/ 40 ] + 1 .
3.) Vulnerability score (V) = the Euclidean distance of P and S using the following formula: 𝑉 =
√(P2 + S)2
WALLEYE (Sander vitreus)
Productivity
Attribute

Relevant Information

Score
(1 = low risk,
2 = medium risk,
3 = high risk)

Average age at
maturity
Average maximum age

Approximately 4 years. Males mature at 2-4 years, females at 3-6 years (Malison
and Held 1996)
Maximum recorded age 29 (Hugg 1996)

1

Fecundity

Maximum 612,000 (Scott and Crossman 1988)

1

Average maximum size

107 cm (Scott and Crossman 1988)

2

Average size at maturity

Maturity at sizes greater than 28 cm (males) and 36 cm (females(Malison and
Held 1996)
Demersal spawners (Hartman 2009)

1

4.47 (Stephenson 1991)

3

Reproductive
strategy
Trophic level
Productivity Score

3

1

1.857

Susceptibility
Attribute

Relevant Information (LAKE OF THE WOODS)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)

Areal overlap
(Considers all
fisheries)

Percentage of species concentration fished is unknown, but very likely more than
30%. Default score is applied

3

Vertical overlap
(Considers all
fisheries)

Species is targeted, with a high degree of overlap between fishing depth and
depth range of species.

3

Selectivity of fishery
(Specific to fishery under
assessment)
Post-capture mortality
(Specific to fishery
under assessment)

Species is targeted, but ‘high risk’ conditions do not apply

2

Retained species, therefore default score applied.

3

Susceptibility Score

2.325
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Total Vulnerability Score = 2.98 (Medium vulnerability)
Susceptibility
Attribute

Relevant Information (WINNIPEG RIVER)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)

Areal overlap
(Considers all
fisheries)
Vertical overlap
(Considers all
fisheries)

Percentage of species concentration fished is unknown, but very likely more than
30%. Default score is applied

3

Species is caught as bycatch, but targeting for whitefish in the Winnipeg River
will occur at depths greater than 15m. As walleye range is between 0 and 27 m
(Froese and Pauly 2017) a considerable portion of depth range (i.e. >33%) is
unfished.

2

Selectivity of fishery
(Specific to fishery under
assessment)
Post-capture mortality
(Specific to fishery
under assessment)

Species is not targeted, but ‘high risk’ conditions do not apply

2

Retained species, therefore default score applied.

3

Susceptibility Score

1.875

Total Vulnerability Score = 2.64 (low vulnerability)

LAKE WHITEFISH (Coregonus clupeaformis)
Productivity
Attribute

Relevant Information

Average age at
maturity

6 (COSEWIC 2005)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)
2

Average maximum age

19 years (Beverton and Holt 1959)

2

Fecundity
Average maximum size

No data
100 cm (Frimodt 1995)

2

Average size at maturity

25.7 cm (Beverton and Holt 1959)

1

Reproductive
strategy

Demersal spawner (Ayles 1976)

1

Trophic level

3.23 (Tohtz 1993)

2

Productivity Score

1.833

Susceptibility
Attribute

Relevant Information (LAKE OF THE WOODS, SHOAL LAKE & WINNIPEG RIVER)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)

Areal overlap
(Considers all
fisheries)

Percentage of species concentration fished is unknown, but very likely more than
30%. Default score is applied

3
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Vertical overlap
(Considers all
fisheries)
Selectivity of fishery
(Specific to fishery under
assessment)
Post-capture mortality
(Specific to fishery
under assessment)

Species is targeted, with a high degree of overlap between fishing depth and
depth range of species.

3

Species is targeted, but ‘high risk’ conditions do not apply

2

Retained species, therefore default score applied.

3

Susceptibility Score

2.325

Total Vulnerability Score = 2.96 (Medium vulnerability)

NORTHERN PIKE (Esox lucius)
Productivity
Attribute

Relevant Information

Score
(1 = low risk,
2 = medium risk,
3 = high risk)

Average age at
maturity
Average maximum age

3.5 years (Froese and Pauly 2017)

1

30 years (Muus and Dahlström 1968)

3

Fecundity

Over 20,000 eggs per year (Froese and Pauly 2017)

1

Average maximum size

137 cm (IGFA 2001)

2

Average size at maturity

37.6 cm (Froese and Pauly 2017)

1

Reproductive
strategy

Demersal spawner (Casselman and Lewis 1996)

1

Trophic level

4.07 (Schwalme 1992)

3

Productivity Score

1.857

Susceptibility
Attribute

Relevant Information (LAKE OF THE WOODS & SHOAL LAKE)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)
3

Areal overlap
(Considers all
fisheries)

Percentage of species concentration fished is unknown, but very likely more than
30%. Default score is applied

Vertical overlap
(Considers all
fisheries)

Species is caught as bycatch, but targeting for whitefish in the Winnipeg River will
occur at depths greater than 15m. As northern pike range is between 0 and 30 m
(Froese and Pauly 2017) a considerable portion of depth range (i.e. >33%) is
unfished.

2

Selectivity of fishery
(Specific to fishery under
assessment)

Species is targeted, but ‘high risk’ conditions do not apply

2

Post-capture
mortality
(Specific to fishery under
assessment)
Susceptibility Score

Retained species, therefore default score applied.

3

1.875
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Total Vulnerability Score = 2.64 (low vulnerability)
Susceptibility
Attribute

Relevant Information (WINNIPEG RIVER)

Score
(1 = low risk,
2 = medium risk,
3 = high risk)

Areal overlap
(Considers all
fisheries)

Percentage of species concentration fished is unknown, but very likely more than
30%. Default score is applied

3

Vertical overlap
(Considers all
fisheries)

Species is caught as bycatch,

3

Selectivity of fishery
(Specific to fishery under
assessment)

Species is not targeted, but ‘high risk’ conditions do not apply

2

Post-capture mortality
(Specific to fishery
under assessment)

Retained species, therefore default score applied.

3

Susceptibility Score

2.325

Total Vulnerability Score = 2.98 (Medium vulnerability)

YELLOW PERCH (Perca flavescens)
Productivity
Attribute

Relevant Information

Score
(1 = low risk,
2 = medium risk,
3 = high risk)

Average age at
maturity
Average maximum age

3.5 years (MDNR 2017d)

1

11 years (Hugg 1996)

2

Fecundity

Maximum 61,465 eggs per year (Scott and Crossman 1988)

1

Average maximum size
Average size at maturity

50 cm (Frimodt 1995)
25.7 cm (Scott and Crossman 1988)

1

Reproductive
strategy

Nonobligatory plant spawner (Froese and Pauly 2017)

2

Trophic level

3.67 (Jansen and Mackay 1992)

3

Productivity Score

1

1.571

Susceptibility
Attribute

Relevant Information (LAKE OF THE WOODS AND SHOAL LAKE

Score
(1 = low risk,
2 = medium risk,
3 = high risk)

Areal overlap
(Considers all
fisheries)

Percentage of species concentration fished is unknown, but very likely more than
30%. Default score is applied

3
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Vertical overlap
(Considers all
fisheries)

Species is targeted, with a high degree of overlap between fishing depth and
depth range of species.

3

Selectivity of fishery
(Specific to fishery under
assessment)

Species is targeted, but ‘high risk’ conditions do not apply

2

Post-capture mortality
(Specific to fishery
under assessment)

Retained species, therefore default score applied.

3

Susceptibility Score

2.325

Total Vulnerability Score = 2.81 (Medium vulnerability)

SAUGER (Sander canadensis)
Productivity Attribute

Relevant Information

Average age at maturity

4 (Scott and Crossman 1988)

Score
(1 = low risk,
2 = medium risk
3 = high risk)
1

Average maximum age

13 years (Beverton and Holt 1959)

2

Fecundity

210,000 eggs per year (Hugg 1996)

1

Average maximum size

26 cm (Froese and Pauly 2017)

1

Average size at maturity

Unknown

Reproductive strategy

Demersal egg layer (Scott and Crossman 1988)

2

Trophic level

4.06 (Froese and Pauly 2017)

3

Productivity Score

1.66

Susceptibility Attribute

Relevant Information (LAKE OF THE WOODS)

Areal overlap
(Considers all fisheries)

Percentage of species concentration fished is unknown, but very likely more than
30%. Default score is applied

Vertical overlap
(Considers all fisheries)

Species is targeted, with a high degree of overlap between fishing depth and
depth range of species.

3

Selectivity of fishery
(Specific to fishery under
assessment)
Post-capture mortality
(Specific to fishery under
assessment)

Species is targeted, but ‘high risk’ conditions do not apply

2

Retained species, therefore default score applied.

3

Susceptibility Score

Score
(1 = low risk,
2 = medium risk,
3 = high risk)
3

2.325

Total Vulnerability Score = 2.86 (Medium vulnerability)
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BLACK CRAPPIE (Pomoxis nigromaculatus)
Productivity Attribute

Relevant Information

Score
(1 = low risk,
2 = medium risk,
3 = high risk)

Average age at maturity

2-3 years (Wydoski and Whitney 2003)

1

Average maximum age

5 (WDNR 1997)

1

Fecundity

Max 188,000 eggs per female (Scott and Crossman 1988)

1

Average maximum size

30-35 cm (WDNR 1997)

1

Average size at maturity

18-20 cm (Wydoski and Whitney 2003)

1

Reproductive strategy

Demersal egg layer. Males build nests, in which they spawn with the females (Scott
and Crossman 1988)

2

Trophic level

3.8 (Froese and Pauly 2017)

3

Productivity Score

1.43

Susceptibility Attribute

Relevant Information (LAKE OF THE WOODS & SHOAL LAKE)

Areal overlap
(Considers all fisheries)
Vertical overlap
(Considers all fisheries)
Selectivity of fishery
(Specific to fishery under
assessment)
Post-capture mortality
(Specific to fishery under
assessment)
Susceptibility Score

Percentage of species concentration fished is unknown, but very likely more than
30%. Default score is applied
Species is targeted, with a high degree of overlap between fishing depth and
depth range of species.
Species is targeted, but ‘high risk’ conditions do not apply

Retained species, therefore default score applied.

Score
(1 = low risk,
2 = medium risk,
3 = high risk)
3
3
2

3

2.325

Total Vulnerability Score = 2.72 (Medium vulnerability)
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Appendix 2 – Biological Indicators
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Figure 4. Average length of northern pike in LOTW. A) by sector B) across the whole lake (OMNR unpublished data)
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Figure 5 CPUE by weight for northern pike across LOTW

Yellow Perch
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Figure 6. Average length of yellow perch in LOTW. A) by sector B) across the whole lake (OMNR unpublished data)
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Figure 7 Yellow perch CPUE in LOTW (OMNR unpublished data)
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Figure 8. Average length of sauger in LOTW. A) by sector B) across the whole lake (OMNR unpublished data)
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Figure 9. Sauger CPUE from FWIN surveys in LOTW (OMNR unpublished data)
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Figure 10. Average length of black crappie in LOTW. A) by sector B) across the whole lake (OMNR unpublished data)
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Figure 11. Black crappie CPUE in LOTW (OMNR unpublished data)

SHOAL LAKE
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Figure 12 CPUE in Shoal Lake 1998-2016 (OMNR unpublished data)
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