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About Seafood Watch® 
 
Monterey Bay Aquarium’s Seafood Watch® program evaluates the ecological sustainability of 
wild-caught and farmed seafood commonly found in the United States marketplace.  Seafood 
Watch® 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.  Seafood Watch® makes its science-based 
recommendations available to the public in the form of regional pocket guides that can be 
downloaded from www.seafoodwatch.org.  The program’s goals are to raise awareness of 
important ocean conservation issues and empower seafood consumers and businesses to make 
choices for healthy oceans. 
 
Each sustainability recommendation on the regional pocket guides is supported by a Seafood 
Report.  Each report synthesizes and analyzes the most current ecological, fisheries and 
ecosystem science on a species, then evaluates this information against the program’s 
conservation ethic to arrive at a recommendation of “Best Choices,” “Good Alternatives” or 
“Avoid.”  The detailed evaluation methodology is available upon request.  In producing the 
Seafood Reports, Seafood Watch® 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.  Seafood Watch® Research Analysts also communicate regularly 
with ecologists, fisheries and aquaculture scientists, and 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, 
Seafood Watch’s sustainability recommendations and the underlying Seafood Reports will be 
updated to reflect these changes. 
 
Parties interested in capture fisheries, aquaculture practices and the sustainability of ocean 
ecosystems are welcome to use Seafood Reports in any way they find useful.  For more 
information about Seafood Watch® and Seafood Reports, please contact the Seafood Watch® 
program at Monterey Bay Aquarium by calling 1-877-229-9990. 
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Guiding Principles 
 
Seafood Watch defines sustainable seafood as originating from sources, whether fished1 or 
farmed, that can maintain or increase production in the long-term without jeopardizing the 
structure or function of affected ecosystems.  
 
Based on this principle, Seafood Watch had developed four sustainability criteria for evaluating 
wild-catch fisheries for consumers and businesses. These criteria are: 

• How does fishing affect the species under assessment? 
• How does the fishing affect other, target and non-target species? 
• How effective is the fishery’s management? 
• How does the fishing affect habitats and the stability of the ecosystem?  

 
Each criterion includes: 

• Factors to evaluate and score 
• Guidelines for integrating these factors to produce a numerical score and rating  

 
Once a rating has been assigned to each criterion, we develop an overall recommendation. 
Criteria ratings and the overall recommendation are color coded to correspond to the 
categories on the Seafood Watch pocket guide and the Safina Center’s online guide: 
 
Best Choice/Green: Are well managed and caught in ways that cause little harm to habitats or 
other wildlife. 
 
Good Alternative/Yellow: Buy, but be aware there are concerns with how they’re caught. 
 
Avoid/Red:  Take a pass on these for now. These items are overfished or caught in ways that 
harm other marine life or the environment. 
 

1 “Fish” is used throughout this document to refer to finfish, shellfish and other invertebrates. 
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Summary 

Maryland yellow perch (Perca flavescens) is a small, low vulnerability fish native to both brackish and 
freshwater areas of the eastern United States and Canada (including the Great Lakes), and invasive in 
western North America. This report covers the commercial yellow perch fyke net fishery, which operates 
in the winter mostly in tidal (low salinity) areas of the Upper Chesapeake Bay and its tributaries. The 
fishery accounts for over 95% of all Maryland yellow perch commercial landings, and is managed by the 
Maryland Department of Natural Resources (MD DNR). Currently, fishery units where commercial fishing 
is allowed include the large Upper Chesapeake Bay, the Patuxent River, and the Chester River. In these 
local waters, Maryland yellow perch are caught on small boats that are individually owned and 
operated. The fish have excellent traceability because they are individually tracked from harvest to 
market, with tags issued based on total allowable catch (TAC) by the MD DNR. 

Yellow perch has a low inherent vulnerability to fishing because it grows quickly, matures early (2–4 
years), and has a relatively high fecundity. In the fished areas of Maryland, assessments employ fishery-
dependent and fishery-independent data to annually model population estimates to manage stocks 
based on fishing mortality rates. Fishing mortality and TAC are set in order to achieve target and limit 
biological reference points. Based on these analyses, fishing mortality is considered a low concern 
because the probabilities have been relatively low that the target and limit reference points have been 
exceeded (but not in all years since 2002). The MD DNR states that the fishery is not experiencing 
overfishing. Since an FMP (fisheries management plan) was developed in 2002, a TAC was instituted in 
2009, and other regulations were enacted, the abundance of stocks has been relatively stable within the 
fished areas. But in the last century, stocks were likely overfished and became depleted in most areas in 
the 1970s and 1980s. Despite some recovery since then in the open areas, many tributaries continue to 
have depleted stocks, in part due to poor water quality (low dissolved oxygen) and habitat concerns 
(sedimentation and reduced submerged aquatic vegetation (SAV)). Despite the institution of new 
regulations and TAC in 2009, stocks in the open areas do not yet show increases, and some years have 
had low recruitment. 

Bycatch in the yellow perch fyke net fishery is of some concern because it is not formally quantified, 
documented, or managed. There is no clear evidence whether any protected species are bycatch. There 
is anecdotal information from several sources that bycatch includes a number of finfish species; 
however, anecdotal estimates of rates vary from low to significant. There is evidence that at least some 
species such as crappies can be caught at significant rates, and are under non-managed conditions in the 
tidal areas. Given the lack of study, it is likely that there are other unknown species of bycatch, including 
invertebrates and others not listed in this report. It is also possible that turtles (including terrapins) and 
other air-breathing species may be bycatch. There is evidence that terrapins and other turtles (along 
with birds and mammals) are bycatch in fyke nets in Maryland during the warmer months. Even though 
rates of bycatch of turtles (and other species) could be assumed to be low since it is a winter fishery and 
many species (especially turtles) are not that active then, it is still possible that they could be caught at 
the end of the season, or if nets are left out until spring or unattended during warmer months. 
Regardless, bycatch is not monitored, managed, or enforced in this fishery; there are not indications 
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that it is mitigated; and the unknowns do raise some concerns. In addition, discard rates are not directly 
measured in the fishery, but from limited studies they are estimated to be relatively low. 

For management, the Maryland Department of Natural Resources (MD DNR) mostly employs TAC, 
season, and minimum and maximum length restrictions. All harvesters must be permitted and maintain 
logbooks. When TAC is met for an area, it is closed for the season, and any overages are subtracted from 
the TAC for the next season. Total TAC has not been met in recent years; however, the causes and 
implications of that are unclear and could be related to recent poor recruitment and lowered 
abundance, cold winters, or other factors. All fish are individually tagged to allow for reporting 
compliance, enforcement, and excellent traceability to market. The fishery still operates under a 2002 
FMP. Efforts have been made to formally revise the FMP, but this has not yet occurred. Annual updates 
are made, and transparency and inclusion of stakeholder groups appears to be good since the institution 
of the 2002 FMP. Thorough model estimates of fishing mortality and TAC are made annually.  

In the past, the fishery experienced depletion, likely due to overfishing and to anthropogenic stresses of 
decreased water quality and habitat loss (due largely to watershed development). Although some stocks 
that are currently open to fishing appear to be managed well for fishing mortality, there are concerns 
about the recovery of subpopulations, especially those in other tributaries that are closed. Most of the 
ecological studies have focused on these water quality factors, and not on the impacts of the fishery on 
the ecosystem or the benthic communities. Though such impacts are an unknown, it is possible that 
impacts from the fyke net gear are fairly low—similar to those of a trap. However, further studies on 
ecosystem impacts and bycatch are warranted. 

Table of Conservation Concerns and Overall Recommendations 

Stock / Fishery Impacts on 
the Stock 

Impacts on 
other Spp. 

Management Habitat and 
Ecosystem 

Overall 
Recommendation 

Yellow perch 
Maryland Chesapeake Bay - 
Fyke net 

Green (3.83) Yellow 
(2.71) 

Yellow (2.45) Yellow (3.00) Good Alternative 
(2.955) 

 
Scoring Guide 
 
Scores range from zero to five where zero indicates very poor performance and five indicates 
the fishing operations have no significant impact.  
 
Final Score = geometric mean of the four Scores (Criterion 1, Criterion 2, Criterion 3, Criterion 
4).  
 
• Best Choice/Green = Final Score >3.2, and no Red Criteria, and no Critical scores 
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• Good Alternative/Yellow = Final score >2.2-3.2, and neither Harvest Strategy (Factor 3.1) 
nor Bycatch Management Strategy (Factor 3.2) are Very High Concern2, and no more than 
one Red Criterion, and no Critical scores 

• Avoid/Red = Final Score <=2.2, or either Harvest Strategy (Factor 3.1) or Bycatch 
Management Strategy (Factor 3.2) is Very High Concern or two or more Red Criteria, or one 
or more Critical scores.  

 

  

2 Because effective management is an essential component of sustainable fisheries, Seafood Watch issues an Avoid 
recommendation for any fishery scored as a Very High Concern for either factor under Management (Criterion 3). 
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Introduction 

Scope of the analysis and ensuing recommendation 

This assessment is for the commercial fishery for yellow perch (Perca flavescens) in the state of 
Maryland. This fishery is active in the Upper Bay of Chesapeake Bay (Figure 3), the Patuxent River, and 
the Chester River from January to essentially mid-March. (The season ends when quota is met, which 
means it could close earlier or later.) Yellow perch reside in other estuarine areas and spawn within the 
upper, fresher water regions of those rivers. Other river systems are closed to the commercial fishery, 
but there is a smaller recreational fishery that is not assessed in this report (even though its TAC and 
stock are concurrently managed by the MD DNR) (Piavis and Webb 2013). This report does not cover 
yellow perch fisheries in other areas. Because 99% of the landings from the commercial fishery came 
from fyke nets for 2008–2012 (Piavis and Webb 2013) (Figures 1 and 2), this assessment only covers that 
gear type—even though yellow perch can and have historically been caught with traps and pots, bank 
traps, hook and line, gill nets, seine nets, trotlines, and pound nets. In the past, from 1993–2000, the 
following gear types were used (with their associated percent of landings): fyke nets (95%), drift gill nets 
(2.8%), pound nets (1.5%), fixed gill nets (0.3%), pots (0.2%), hook and line (0.2%), and seine nets (0.1%) 
(MD DNR 2002). From 2003–2013, the following gear types have been used, according to National 
Marine Fisheries Service (NMFS) data: fyke nets, pots and traps, haul seines, gill nets, lines hand, and 
pound nets, with over 92% listed from fyke nets (NMFS 2014 website). 

Overview of the species and management bodies 

The yellow perch (Perca flavescens, family Percidae) is a native, semi-anadromous fish within Maryland’s 
Chesapeake Bay (Figure 3) and its tidal estuarine systems and rivers. (The perch resides in brackish 
water and spawns in fresher water.) As in other areas of North America, it adapted from freshwater to a 
brackish water environment, and adults usually live in waters with salinities up to about 13 ppt ((Richkus 
and Stroup 1987) cited in (MD DNR 2002) (Piavis 1991)). The species is native to other freshwater and 
brackish water systems of northeastern North America and the Great Lakes (in the United States and 
Canada). In Maryland, from January to early April, adult yellow perch are some of the first fish to swim 
upstream to spawn in lower salinity waters (0–2.5 ppt), and this is when the watermen 
(fishers) harvest them (January to mid-March or later). Mature adult perch congregate and feed 
upstream, making them “vulnerable to overharvest” (MD DNR 2002).  

Spawning occurs when temperatures exceed 4.5 °C (40.1 °F) (MD DNR 2002), and usually occurs on soft-
sediment habitats with submerged aquatic vegetation, litter, brush, uneven bottom, or other structuring 
elements that can hold ribbons of extruded eggs (MD DNR 2002). Females may increase fertilization 
rates by dragging egg ribbons through areas of concentrated milt (seminal fluid) from the males (Piavis 
1991) (MD DNR 2002). Eggs and larvae have higher survival rates at lower salinities, and require water 
with sufficient dissolved oxygen levels (> 5 mg/L) and low siltation (Piavis 1991). They develop upstream 
and hatch in 3–4 weeks when water temperatures are 8–11 °C (46.4–51.8 °F) ((Uphoff 1991) cited in 
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(MD DNR 2002)) before larvae move downstream and grow into juveniles. Growing from larvae to 
adults, they feed on zooplankton (e.g., copepods, cladocerans), small crustaceans (e.g., 
ostracods, amphipods (Gammarus), and midges), and then small forage fish (e.g., silversides, shiners, 
killifish, anchovies, and minnows) and some crabs (Piavis 1991). In the Great Lakes, larvae similarly 
consume zooplankton (e.g., copepods and Daphnia) before moving to benthic prey (Roswell et al. 2014). 
Yellow perch are sexually dimorphic. Males typically mature after 1 year or at around 130 mm and 
females mature in their second or third year at about 170 mm total length (MD DNR 2002). Females can 
produce from 5,000 to 100,000 eggs (Piavis 1991) (Tsai and Gibson 1971). An 8-inch female can produce 
around 17,000 eggs, and egg production increases exponentially with size (Ng 2008). Fish typically grow 
quickly and recruit to the fishery (8.5 inches) in about 2–4 years. Yellow perch grow faster in brackish 
water and can live to 14–15 years (Ng 2008). Tagging studies reveal that yellow perch rarely leave their 
river of origin and spawn within the same river, so populations are somewhat distinct (but higher 
salinities do not create a barrier to migration) ((Mansueti 1960) cited in (MD DNR 2002).  

Although less is known about local ecological interactions, yellow perch may interact with other fish that 
they are found with (largemouth bass, striped bass, white perch, catfish, etc.) (Piavis 1991) and may be 
preyed upon by some avian piscivores (MD DNR 2002). In the Great Lakes, cormorants, alewife, walleye, 
and northern pike are some predators, and white perch, alewife, and mussels can compete for some of 
the same food resources of zooplankton (Great Lakes Report (Ng 2008)) (Roswell et al. 2014). Yellow 
perch in the Chesapeake rivers are known to use submerged aquatic vegetation as habitat and for 
spawning (Killgore et al. 1989). Urbanization around watershed habitats has resulted in runoff, which 
has increased contaminants (e.g., heavy metals), sedimentation (erosion), stream blockage, 
and eutrophication, which has caused low levels of dissolved oxygen (Piavis 1991). These factors, as well 
as others including harvesting, are thought to be possible contributors to the decline in stocks over the 
last century, and their lack of recovery in some rivers (Piavis 1991). 

The Maryland Department of Natural Resources (MD DNR) manages the commercial and recreational 
fisheries, which are entirely within Maryland state waters. There has been a recreational and 
commercial fishery for yellow perch since at least the late 1800s (MD DNR 2002). Although catch and 
harvest were declining even in the late 1800s and early 1900s, catch was much higher in the early 1900s, 
and declined through the 1970s and 1980s (MD DNR 2002). At various times the stock has been 
supplemented by hatcheries, including 1890–1955, 1988–1992, and 2001 (MD DNR 2002). Though the 
recreational fishery has been mostly hook and line, the commercial fishery has relied mostly on fyke 
nets, and in the past on other traps and nets. Today the commercial fishery is almost completely 
conducted with fixed fyke nets (with 1-inch or larger mesh) with wings and a tubular neck to passively 
entrap fish (Figures 1 and 2) (MD DNR 2002). 
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Figure 1: Fyke net with wings deployed during winter fishing season (courtesy Steve Vilnit). 

 
Figure 2: Fyke net with mesh size (courtesy Steve Vilnit). 
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 These fyke nets are staked out during the winter season and are thought to be attended approximately 
every 1–2 days (pers. comm., Paul Piavis). However, there are indications that unattended nets could 
capture bycatch for longer periods or at the end of the season when left in the water (see Bycatch 
Strategy, Factor 3.2). The fishery is currently relatively small (around 40,000 pounds (lbs)), and most of 
the product is now sold locally and fresh. In the past, more was sold as frozen fillets for the larger 
Midwestern markets where freshwater yellow perch were traditionally consumed, until those fisheries 
experienced some depletion. The fishery currently operates in the Chester and Patuxent Rivers, and 
Upper Bay (Figure 3).  

 

Figure 3: Map of Upper Chesapeake Bay study area in blue; hashed areas not part of Upper Bay (Fig. 1, Piavis and 
Webb 2013). 

 

Production Statistics 

Commercial landings of yellow perch have varied significantly over the last century (Figure 4) (MD DNR 
website).  
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Figure 4: Landings for commercial Maryland yellow perch in pounds, from 1950–2011 (Fig 2, MD DNR 2013). 

In the early 1900s, over 1 million lbs of yellow perch were harvested per year in certain years ((Casey et 
al. 1988) cited in (Piavis 1991)). By the mid-1900s, landings fell to below 225,000 lbs per year and 
peaked in the mid-1960s (214,600 lbs in 1965, NMFS website (NMFS 2014)). Landings then fell below 
50,000 lbs for most of the 1970s and early 1980s (1973–1986) as stocks were depleted. Landings 
increased from 1997–2002 (peaking at 195,000 lbs in 1999) due to increase in effort, recruitment, and 
changes in the market ((Piavis and Uphoff 1999) cited in (MD DNR 2002)). From 2003 to present, 
landings were lower at an average of 41,600 lbs (13,500 to 67,600 lbs) per year (NMFS 2014) (MD DNR 
2013) (Piavis and Webb 2013). This was likely the result of increased management (a new FMP in 2002) 
to reduce fishing mortality and of the institution of a TAC (later in 2009) to maintain a sustainable 
fishery (MD DNR 2002). Currently, a commercial TAC is managed for three regional units, including the 
Upper Chesapeake Bay (Fig. Q), Chester River, and Patuxent River. Upper Bay landings have been below 
TAC since 2012 (Table 1, Table 1 in (Piavis and Webb 2013)).  

Table 1: Upper Chesapeake Bay commercial yellow perch total allowable catch (TAC), actual harvest, and TAC 
adjusted for overage in previous year, in pounds (from Piavis and Webb 2013, Table 1). 

 

 Total harvest exceeded TAC at first, but has been below total TAC since 2011 (Figure 5).  
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Figure 5: Landings, TAC, and overage for commercial Maryland yellow perch in pounds by unit. 

Total landings in 2012 and 2013 were 43,802 and 24,774 lbs, respectively. In 2014, landings of 25,093 lbs 
did not exceed TAC, and in recent years the most landings have come from the Upper Bay even though 
TAC was not reached there, as it was in the Chester River (Figure 6).  
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Figure 6: Landings for commercial Maryland yellow perch in pounds for 2014 by unit (MD DNR website) 

 

As of late Feb. 2015, landings were well below TAC for all units except the Chester River (Figure 7). Low 
catches early in the season were likely the result of cold temperatures and ice covering the rivers (pers. 
comm., Paul Piavis).  
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Figure 7: Landings for commercial Maryland yellow perch in pounds for 2015 by unit as of Feb 27, 2015 (MD DNR 
website). 

Historically, the recreational fishery has been smaller even though it currently shares the TAC with the 
commercial fishery in a 50:50 ratio. As of 2002, the recreational fishery accounted for 7%–36% of 
harvest, with an average of 18% of annual landings (MD DNR 2002). Although there appears to be only 
limited quality data, the numbers of fish harvested in the recreational fishery from 2002 to 2012 have 
varied from 319 to 49,825 per year (approximately 150 to 20,000 lbs, assuming 2–3 fish/lb) (MD DNR 
2013). The Coastal Conservation Association (CCA) is one of the major organizations representing the 
recreational fishers. The Chesapeake Bay Foundation (CBF) also has an interest in the fishery and in 
general conservation of the bay and associated watersheds. 

Importance to the U.S./North American market 

The Maryland yellow perch serves only a small domestic market with no foreign exports. Maryland 
yellow perch are caught on small boats that are individually owned and operated, in the local waters of 
the Chesapeake Bay. The fish have excellent traceability because they are individually tracked from 
harvest to market, with tags issued based on TAC by the Maryland Department of Natural Resources. 

The landed value of the catch has averaged $59,794 from 2003–2013 (NMFS price data (NMFS 2014)). 
Most fish are sold fresh locally, with some sold in Midwestern markets, such as Cleveland and the Great 
Lakes area (Kobell 2013) (MYPSC 2007). In the past, the market was more heavily weighted to the 
Midwest (MD DNR 2002), particularly because Great Lakes yellow perch were depleted and closed in the 



16 
 

1990s. In recent years, the MD DNR Fisheries Marketing Department has worked to promote yellow 
perch to local markets. Consequently, the price has increased from about $1.00/lb in 2010–2011 to 
about $2.00–2.50/lb in 2013–2014, depending on harvest location (Kobell 2013) (pers. comm., Steve 
Vilnit) Some yellow perch are still transported to the Midwest, but some processors complain of having 
trouble removing the quota tracking tags (MYPSC 2007). 

According to NMFS fishery statistics, in 2013 total domestic yellow perch landings were 2,057,612 lbs, 
and most of this was landed in Ohio (1,754,737 lbs). Since mean total domestic U.S. landings were about 
1,750,000 lbs/yr from 2003–2013, the Maryland fishery over that period represents less than 2.4% of 
the U.S. market.  According to NMFS trade data, there are no U.S. exports of yellow perch from 1975–
2014 (NMFS website). But according to NMFS in 2014, a total of 999,230 kg of yellow perch were 
imported from Canada (845,736 kg), Russia, and Estonia, as well as other countries in the past (although 
those from Eurasia may have been the similar Eurasian perch, Perca fluviatilis (pers. comm., Paul Piavis). 

According to NMFS data (NMFS 2014), from 2003–2013, the value of the Maryland commercial catch 
has varied from $14,261 in 2004 to $93,519 in 2012. The price per pound has ranged from $1.05/lb in 
2004 to $2.14/lb in 2012. In 2013, the value of the catch was $41,764 at $1.69/lb. Historically, the price 
per pound was over $1/lb from 1997 to present, but was below that prior to 1997 (price not adjusted for 
inflation). Prices in the 1970s and 1980s were fairly stable at $0.11/lb and $0.15/lb respectively, and in 
1991 the commercial fishery was estimated to have a value of $60,000, and the recreational fishery had 
a value of $120,000 (although difficult to estimate (Piavis 1991)). 

 

Common and market names 

Maryland yellow perch (Perca flavescens) is the same species as yellow perch found in freshwater lakes 
and rivers of the Northeast, Midwest, and Great Lakes, where it is also sometimes known by the 
common name of yellow perch. Native yellow perch in the U.S. range from Maine to South Carolina and 
the Dakotas (and to Nova Scotia and the Great Lakes of eastern Canada) but are also introduced to 
freshwater systems in the West ((Ng 2008)). In those areas, it is also known by a variety of names 
including lake perch, river perch, striped perch, ringed perch, raccoon perch, common perch, and 
American perch 
(http://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=820;  http://www.dgif.virginia.gov/wildlife
/fish/details.asp?fish=010206;  http://dnr.wi.gov/topic/fishing/documents/species/yellowperch.pdf). 
The FDA species list officially recognizes the common names as yellow perch or lake perch. 

 

Primary product forms 

Yellow perch harvested from Maryland is sold mostly to local markets, where it is mostly fresh and 
whole (scaled and gutted) or fresh in fillet. But it is also sold as frozen fillets to supplement Midwestern 
markets (pers. comm., Steve Vilnit). Much of the fresh local fish goes to restaurants because the fish is 

http://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=820
http://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=820
http://www.dgif.virginia.gov/wildlife/fish/details.asp?fish=010206
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often marketed there as a sustainable, local choice (pers. comm., Steve Vilnit). Most recent imports are 
listed by NMFS as fresh or frozen fillets, or fresh meat (NMFS 2014). Most of the product shipped out of 
state is frozen and distributed by one company (pers. comm., Steve Vilnit). 
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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: Stock for which you want a recommendation 
This criterion evaluates the impact of fishing mortality on the species, given its current 
abundance. The inherent vulnerability to fishing rating influences how abundance is scored, 
when abundance is unknown. 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 

Rating is Critical if Factor 1.3 (Fishing Mortality) is Critical. 

Criterion 1 Summary 

YELLOW PERCH 
Region / Method Inherent 

Vulnerability 
Stock Status Fishing 

Mortality 
Subscore 

Maryland Chesapeake Bay 
Fyke net 

3.00:Low 4.00:Low 
Concern 

3.67:Low 
Concern 

Green (3.831) 

 

Criterion 1 Assessment 

YELLOW PERCH 

Factor 1.1 - Inherent Vulnerability 

Scoring Guidelines 

• Low—The FishBase vulnerability score for species is 0-35, OR species exhibits life history 
characteristics that make it resilient to fishing, (e.g., early maturing ( 

• Medium—The FishBase vulnerability score for species is 36-55, OR species exhibits life 
history characteristics that make it neither particularly vulnerable nor resilient to fishing, 
(e.g., moderate age at sexual maturity (5-15 years), moderate maximum age (10-25 years), 
moderate maximum size, and middle of food chain).  
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• High—The FishBase vulnerability score for species is 56-100, OR species exhibits life history 
characteristics that make is particularly vulnerable to fishing, (e.g., long-lived (>25 years), 
late maturing (>15 years), low reproduction rate, large body size, and top-predator). 
Note: The FishBase vulnerability scores is an index of the inherent vulnerability of marine 
fishes to fishing based on life history parameters: maximum length, age at first maturity, 
longevity, growth rate, natural mortality rate, fecundity, spatial behaviors (e.g., schooling, 
aggregating for breeding, or consistently returning to the same sites for feeding or 
reproduction) and geographic range.   

Maryland Chesapeake Bay, Fyke net 

 Low 

Yellow perch has a low inherent vulnerability. The FishBase vulnerability score is 31 out of 100 
((Ref. 59153) (Cheung et al. 2005) in FishBase). Based on this score, Seafood Watch ranks this factor as 
“low.” 
 
Rationale: 
Yellow perch grows quickly, matures early (1–3 years), and is a relatively fecund demersal egg layer 
(5,000 to 100,000 eggs), and populations have high intrinsic growth rates—all leading to low 
vulnerability (MD DNR 2002) (Piavis 1991). Fecundity in the Patuxent River has been described by this 
relation: fecundity = 150.6 to 1424.1 (weight in grams) (Tsai and Gibson 1971). Males typically mature 
after 1 year or at around 130 mm and females mature in their second or third year at about 170 mm 
length (MD DNR 2002). An 8-inch female can produce around 17,000 eggs and egg production increases 
exponentially with size ((Ng 2008), Great Lakes report). From freshwater systems, the intrinsic rate of 
increase is high at r = 0.16–0.495 (Froese and Pauly 2007), and the growth rate K = 0.17–0.19 (Ng 2008). 
In the upper Chesapeake Bay, K for yellow perch sampled from 1998–2014, sexes and years combined, 
produced growth rate K = 0.48; ranges for all Maryland sampled yellow perch populations had K = 0.37–
0.48 (averaged 0.42) (pers. comm., Paul Piavis). Yellow perch grow faster in brackish water and can live 
to a maximum of 14–15 years (Ng 2008).  

 

Factor 1.2 - Stock Status 

Scoring Guidelines 

• 5 (Very Low Concern)—Strong evidence exists that the population is above target 
abundance level (e.g., biomass at maximum sustainable yield, BMSY) or near virgin biomass. 

• 4 (Low Concern)—Population may be below target abundance level, but it is considered not 
overfished  

• 3 (Moderate Concern) —Abundance level is unknown and the species has a low or medium 
inherent vulnerability to fishing.  

http://www.fishbase.org/references/FBRefSummary.php?ID=59153
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• 2 (High Concern)—Population is overfished, depleted, or a species of concern, OR abundance 
is unknown and the species has a high inherent vulnerability to fishing.  

• 1 (Very High Concern)—Population is listed as threatened or endangered. 
Maryland Chesapeake Bay, Fyke net 

 Low Concern 

For the assessed and fished areas, current stocks are of low concern. According to some publications of 
the MD DNR, “Yellow perch stocks are not overfished and overfishing is not occurring” (MD DNR 2012) 
(MD DNR 2013). Estimates of biomass from the model show yellow perch numbers and biomass have 
remained relatively stable in the Upper Bay, with some fluctuation due to variable recruitment the last 
10 years, but biomass and abundance before 2000 were higher. Certainly, landings were higher in the 
past, particularly in the mid-1960s and in the last century, when over 1 million lbs were harvested 
annually (Casey et al. 1988 in (Piavis 1991)). And generally, stocks were depleted or depressed in the 
1970s and 1980s (MD DNR 2002) (Piavis 1991). Today, subpopulations in many tributaries remain 
depleted (outside the open, fished areas), given the limited data for those areas. 

There are reliable quantitative estimates of abundance from annual assessments, mostly for fished 
areas. Abundance and biomass of stocks for this fishery have been more stable since 2002 with the 
advent of the new FMP, lower fishing mortality (F), and TAC (in 2009), and other changes. The fishery is 
now managed with appropriate target and limit biological reference points (BRPs) based on F; however, 
the fishery is not managed based on biomass. According to one report, “overfished status cannot be 
determined” from the model (Piavis and Webb 2013). And the fishery biomass in recent years is the 
result of low recruitment and not overfishing (pers. comm., Paul Piavis). 

The fishery is managed to control fishing mortality (F) with a target F to produce 35% of virgin spawning 
potential (35% maximum spawning potential (MSP)), with a limit reference point of F to produce 25% 
MSP. Annual stock assessments from fyke net and trawl surveys (with age data) have been used as 
inputs in the analytical model to make the above estimates of biomass and abundance, and to set TAC. 
Based on that model, in 2013 there was a 3% chance that the target was exceeded and a 0% chance that 
the limit was exceeded. Since 2002, the target is unlikely to have been exceeded except in 2002, and 
perhaps in 2003–2005, and the limit is unlikely to have been exceeded except in 2002 (see Fishing 
Mortality section C 1.3) (Piavis and Webb 2013). Based on the low likelihood that the targets were 
exceeded, Seafood Watch scores this factor for the fished areas as “low” concern. 

There is some agreement from outside DNR that stocks are now being more reasonably managed on 
sound scientific grounds since the institution of the 2002 FMP, but that stocks were likely depleted in 
the past due to a combination of overfishing and water quality issues, which were more intense in 
certain river systems (pers. comm., Bill Goldsborough, Chesapeake Bay Foundation (CBF)) (pers. comm., 
Ken Hastings, Mattawoman Watershed Society) (pers. comm., Ken Lewis, Coastal Conservation 
Association (CCA)). In particular, though some tributaries have stocks that are currently well managed 
for mortality, other tributary sub-populations have not recovered from severely depleted levels (pers. 
comm., Bill Goldsborough). This is clear from some of the closures in place. Some tributaries, such as the 
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Severn River, have little or no egg viability—likely due to water quality issues (pers. comm., Ken 
Hastings).  

From the point of view of recreational harvesters, yellow perch were harder to find in the late 1990s 
and earlier due to lowered stocks and competition from commercial harvesters (pers. comm., Ken 
Lewis) (pers. comm., Ken Hastings). According to Ken Hastings (pers. comm.), stocks for recreational 
fishers seemed to increase in 2007 and 2008, particularly in the Upper Bay, with some large year cohorts 
around that time; but in the last couple of years, stocks seemed to decline, which matches a harvest 
decline from 2010–2013 (see Figure 15 at the end of Factor 1.2 section below) and abundance changes 
(Figures 8 and 10). Egg-mass surveys undertaken by the CCA have shown a decrease from the 2008 
period, but according to Ken Hastings (pers. comm.), overfishing may not be the cause since they seem 
better managed now. In addition, catches in the three years since 2011 have not approached TAC in 
some areas, which, along with slightly extended seasons, could imply a stock that is not recovering 
(pers. comm., Ken Hastings). As of February 27, 2015, total harvest was well below TAC, at about one-
third of the allowable catch. However, it is clear that the cold winters of the last 2 years meant that ice 
coverage on most tributaries prevented early harvests (pers. comm., Paul Piavis) 
 
Rationale: 
 
Prior to the new FMP in 2002, stocks in the Patuxent River and Head-of-Bay (Upper Bay) were listed as 
fully exploited, which is over the target but below the limit reference point, while some rivers were 
listed as less exploited (below the target, with no chance of exceeding it) (MD DNR 2002). However, 
these designations were not based on the same models and reference points as they are currently. 

Estimates from the most recent model in 2013 show Upper Bay counts for year 2+ fish are currently at 
886,700 for 2013, and they fluctuated between about 650,000 and 1.3 million fish (Figure 8) (MD DNR 
2012) (Morin 2013), with past estimates at over 2 million in 1998–1999 (Piavis and Webb 2013). The 
abundance in 1998–1999 was significantly greater than in the last 3 to 4 yrs (especially 2011 through 
2012) (Figures 8 and 9). Estimates on biomass of year 2+ fish in the Upper Bay were at 146,000 kg and 
fluctuated between approximately 110,000 and 240,000 kg (Figure 10), but past biomass was greater 
at 460,000 kg and 350,000 kg in 1998 and 1999, respectively (Figure 10) (Fig. 6 in (Piavis and Webb 
2013)). Abundance of age 3 year and older fish followed a similar pattern, with a high value in 1999 
(close to 2 million) and a decrease to about 750,000 to 1 million since then (Figure 11) (Fig. 1. in (MD 
DNR 2012)). 
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Figure 8: Estimated abundance (N) from model for the upper Chesapeake Bay for 2+ yr. yellow perch from 1998–
2013 (Fig. 5, Piavis and Webb 2013). 

 
 

 
Figure 9: Estimated abundance from model plus or minus 80% CI for the upper Chesapeake Bay for 2+ yr. yellow 
perch from 1998–2013 (Fig. 13, Piavis and Webb 2013) 
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Figure 10: Estimated biomass from model for the upper Chesapeake Bay for 2+ yr. yellow perch from 1998–2013 
(Fig. 6, Piavis and Webb 2013) 

 
 

 
Figure 11: Estimated abundance (N) from model for the upper Chesapeake Bay for 3+ yr. yellow perch from 1998–
2012 (Fig. 1, MD DNR 2012). 
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Such fluctuations in stock size are in part due to stronger and weaker year classes, because recruitment 
can be quite variable (Figure 12). Clearly, high year 2 recruitment in 1998 is reflected in abundance and 
biomass in later years. In addition, low abundance of 632,000 fish in 2012 (MD DNR 2012) was due to a 
small year class. “Despite controlled low fishing mortality, recruitment of age 2 yellow perch declined 
from 2010–2012 due to poor year-classes in 2008 and 2009. Yellow perch numbers and biomass are 
expected to decrease as a result of poor year-class strength.” (MD DNR 2012). Although there appears 
to be above-average recruitment in 2013 (Figure 12) (Piavis and Webb 2013); and 2014 likely saw a 
super year class (data not shown; pers. comm., Paul Piavis); and the 2011 year class might be larger than 
estimated (Piavis and Webb 2013), there is no definitive evidence yet that those will lead to future 
increases in harvestable biomass or abundance. 
 

 
Figure 12: Estimated recruitment from model for the Upper Chesapeake Bay for 2 yr. yellow perch from 1998–2013 
(Fig. 8, Piavis and Webb 2013). 

 
 
Landings (and possibly stocks) were historically higher in the 1960s and earlier (Figure 13) (MD DNR 
website landings data). Landings did have some peaks from 1997–2002, but that is thought to relate 
more to increased effort at that time (Piavis 1991). (See also Criterion 3 Subfactors 3.1.2 Recovery of 
Species of Concern, and 3.1.6 Management Track Record.) But it is stated that stocks declined from the 
1970s to 1990s (Piavis 1991). But in the last decade and since 2002 (after the new FMP in 2002 and 
institution of TAC in 2009), populations and landings have remained generally more stable and perhaps 
sustainable giving the effort and F. Some populations may have recovered, such as those in the 
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Choptank River (though no commercial fishing occurs there). Catch per unit effort (CPUE) from the fyke 
net survey in the Choptank River appears to have increased from 1988 to 2009 or 2010, but may have 
decreased since then (Figure 14).  
 

 
Figure 13:  Landings for commercial Maryland yellow perch in pounds from 1950–2011 (Fig 2, MD DNR 2013). 

 
 

 
Figure 14: CPUE for yellow perch in Choptank River from 1988–2013. Predicted CPUE curve is statistically 
significant at P<0.0001. (Fig. 19, Piavis and Webb 2013). 
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Therefore (1) if around 200,000 lbs were harvested in some years in the 1960s and earlier (Figure 
13) (MD DNR website landings data) and in 1999; (2) if 1 million lbs per year were harvested around the 
turn of last century (in all of Maryland) (Casey et al. 1988 in (Piavis 1991)); and (3) stock size in just the 
Upper Bay has been between 260,000 and 520,000 lbs in the last 10 years; then it is likely that stocks 
were also larger earlier in the last century.  
 
Overfishing was likely an important component of the declines in the last century, and managers 
acknowledge that stocks were depleted (Piavis 1991) (MD DNR 2002) (Vilnit quoted in (Hagedorn 
2012)). Because the fishery targets yellow perch when they are spawning and therefore vulnerable to 
overharvesting (Piavis 1991), this could be an issue for sustainability. Those outside the DNR including 
the recreational fishers (CCA) and conservation groups (CBF) (pers. comm., Ken Lewis) (pers. comm., Ken 
Hastings, Mattawoman Watershed) (pers. comm., Bill Goldsborough) also confirm that stocks were 
depleted especially within certain river systems, and this was evident from declining catches and 
decreased egg masses in surveys, due in part to overfishing. But (Piavis 1991) concluded that the 
ultimate cause of the decline was not fully known and may have also been the result of other 
environmental factors, such as loss of spawning habitat due to runoff, sedimentation, and stream 
blockage; as well as anthropogenic inputs of dissolved metals, increased acidity, and eutrophication 
leading to a decrease of dissolved oxygen. In addition, salinity intrusion and low dissolved oxygen in 
urbanized stream areas with high runoff from impervious surfaces (such as the Severn River, which is 
closed to fishing) likely is causing further mortality, particularly for eggs, larvae, and juveniles (Uphoff et 
al. 2005). Whatever the causes in the past, it is clear that stocks have not fully recovered, especially in 
the closed river systems. 
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Figure 15:  Landings, TAC, and overage for commercial Maryland yellow perch in pounds by unit. 
 

 

Factor 1.3 - Fishing Mortality 

Scoring Guidelines 

• 5 (Very Low Concern)—Highly likely that fishing mortality is below a sustainable level (e.g., 
below fishing mortality at maximum sustainable yield, FMSY), OR fishery does not target 
species and its contribution to the mortality of species is negligible (≤ 5% of a sustainable 
level of fishing mortality). 

• 3.67 (Low Concern)—Probable (>50%) chance that fishing mortality is at or below a 
sustainable level, but some uncertainty exists, OR fishery does not target species and does 
not adversely affect species, but its contribution to mortality is not  negligible, OR fishing 
mortality is unknown, but the population is healthy and the species has a low susceptibility 
to the fishery (low chance of being caught). 
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• 2.33 (Moderate Concern)—Fishing mortality is fluctuating around sustainable levels, OR 
fishing mortality is unknown and species has a moderate-high susceptibility to the fishery 
and, if species is depleted, reasonable management is in place. 

• 1 (High Concern)—Overfishing is occurring, but management is in place to curtail 
overfishing, OR fishing mortality is unknown, species is depleted, and no management is in 
place.  

• 0 (Critical)—Overfishing is known to be occurring and no reasonable management is in place 
to curtail overfishing.   

Maryland Chesapeake Bay, Fyke net 

 Low Concern 

The Maryland DNR reports that “overfishing is not occurring for Maryland yellow perch stocks” (MD 
DNR 2012) (Piavis and Webb 2013). Based on annual assessments and a spawning stock biomass per 
recruit (SSBR) model for the Upper Bay, it is not probable that target and limit reference points were 
exceeded in the last 8 years. 
 
The fishery is managed to control fishing mortality (F) using biological reference points with a target F to 
produce 35% of virgin spawning potential (35% maximum spawning potential (MSP)) and with a limit 
reference point of F to produce 25% MSP (Piavis and Webb 2013). Annual stock assessments from fyke 
net and trawl surveys (with age data) have been used as inputs in the analytical model to make the 
above estimates of biomass and abundance, and to set TAC. The model produces a relationship 
between % maximum spawning (% MSP) potential and fully recruited F, such that the target biological 
reference point (BRP) of 35% MSP relates to FTARGET = 0.55, and the limit BRP of 25% MSP relates to FLIMIT 
= 0.85 (Figure 16) (Fig. 17 in (Piavis and Webb 2013)). In 2013 there was a 3% chance the target was 
exceeded and a 0% chance the limit was exceeded (Piavis and Webb 2013). In recent years since 2005, it 
appears that the target also had a low probability of being exceeded and that the limit reference point 
was less likely to be exceeded (Figure 17) (Fig. 2 in (MD DNR 2012)) (Figure 19 below (Fig. 7 in (Piavis 
and Webb 2013)). Given the low probabilities and instances that F-based biological reference points 
(BRPs) were exceeded, (Piavis and Webb 2013) “determined that overfishing was not occurring in the 
upper Chesapeake Bay.” And according to Paul Piavis (pers. comm.), in recent years, low recruitment 
and not overfishing has been an issue for the fishery, and with recruitment of new larger year-classes 
abundance should increase. 
 
Given the annual, data-based model for the Upper Bay that effectively manages to maintain low fishing 
mortality rates, fishing mortality is rated a “low” concern for these fished areas, based on the Seafood 
Watch criteria. 
 
Rationale: 
Based on that model in 2013, “fully selected F (F = 0.23) produced a % MSP of 59%, less than the F35% 
reference point indicating overfishing is not occurring” (Piavis and Webb 2013) (Figure 16). Therefore, in 
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2013, bootstrapping estimates show there was a 3% chance that the target reference point was 
exceeded and a 0% chance the limit was exceeded. Since 2005, the target and limit appear unlikely to 
have been exceeded, but appear closest in 2011 (Figure 17 (Fig. 2 (MD DNR 2012)) (Figure 18) (Fig. 16 
(Piavis and Webb 2013)). However, in 2002 the limit reference had an 83% probability of being 
exceeded, and in 2005 the target reference point had a 64% chance of being exceeded (Piavis and Webb 
2013).  
 

 
Figure 16: % MSP vs. F for commercial yellow perch  spawning stock biomass/recruit model for 8 ½ - 11” slot limit 
(Fig. 17, Piavis and Webb 2013). 
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Figure 17: Estimated fishing mortality (F) and target (F=0.265) for the yellow perch from 1998–2012 (Fig. 2, MD DNR 
2012). 

 
 

 
Figure 18: Estimated fishing mortality (F) with 80% CI for the upper Chesapeake Bay yellow perch from 1998–2013 
(Fig. 16, Piavis and Webb 2013). 

 

Total instantaneous fishing mortality (F, fully recruited) is estimated yearly and fluctuates between 
approximately 0.05 and 0.55 from 2004–2013 for the Upper Bay (Figure 19 and Figure 18) (Figs. 7 and 16 
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in (Piavis and Webb 2013)). This is at or below the new total commercial and recreational target levels 
of F = 0.53–0.55 (MD DNR 2012) (Piavis and Webb 2013). The low value of F = 0.05 in 2008 was the 
result of the fishery being closed (and a period when recreational harvesters noticed good catches). 
Prior to that, the fishery’s high value of F = 0.97 in 2002 was a clear indication that the limit, and 
therefore the target, were exceeded in that year (Figure 19 and Figure 18) (Piavis and Webb 2013). 
 

 

Fig. 19: Estimated fishing mortality (F) for the upper Chesapeake Bay yellow perch from 1998-2013 (Fig. 7, Piavis 
and Webb 2013) 
 

Since 2009, the TAC is split 50:50 between the commercial and recreational fisheries, and the TAC is 
calculated annually to produce a total target fishing mortality of F = 0.53 (MD DNR 2012). Therefore, 
“fishing mortality for [just] the commercial fishery in 2012 was calculated at 0.280, down slightly from 
0.298 in 2011" (MD DNR 2012). When half is allocated to the commercial fishery, it is evident that F for 
the commercial fishery was at or below target from 2005–2012 (and it was high in 2011) (Figure 17) (Fig. 
2 in MD DNR 2012)). Total instantaneous fishing mortality in 2012 (F = 0.28) remained under the new 
target instantaneous fishing mortality level (F = 0.53) (Figure 17) (MD DNR 2012). 
 
So, there currently are reliable annual assessments and estimates of F from models for the fished area 
of the Upper Bay (but not other areas) and, though F may have fluctuated, it appears to mostly have 
stayed at or below the target and limit reference points except in 2002 and 2005. 
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Relevant Quotes: 
 
Piavis and Webb (2013): “Prior to 2009, tidal yellow perch management in Maryland focused on 
managing fishing mortality (F) to produce 35% maximum spawning potential (%MSP). Targets and limits 
were developed for yellow perch recreational and commercial fisheries using growth estimates, fishery 
selectivity, and partial recruitment estimates in a spawning stock biomass per recruit model (Piavis and 
Uphoff 1999; Yellow Perch Workgroup 2002). However, managing based solely on F was problematic 
because fishing mortality estimates were based on catch curves that capture a generational history of F, 
not the true annual F. Over time, data sufficiently matured to assess upper Chesapeake Bay yellow 
perch population dynamics with a statistical catch-at-age model with data through 2006 (Piavis and 
Webb 2008); the assessment was updated again in 2010 (Piavis and Webb 2011). The previous %MSP 
target and limit remained consistent with the earlier time periods (target=35% limit=25%).” 
 
Piavis and Webb (2013): “Instantaneous fishing mortality estimates and variability of the estimates from 
bootstrapping determined that the probability was low that overfishing was occurring on yellow perch 
stocks in the upper Chesapeake Bay. Point estimates of F indicated that since biological reference points 
were adopted for management (2002), the FLIMIT was exceeded in 2002 (83% probability) and FTARGET was 
exceeded in 2005 (64% probability). There was a 3% chance that the target was exceeded in 2013 and 
0% probably that the limit was exceeded in 2013. Given the low probability of exceeding F-based 
biological reference points, we determined that overfishing was not occurring in the upper Chesapeake 
Bay. Currently, no biomass based targets or limits have been determined so assessment of overfished 
status cannot be determined.” 
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Criterion 2: Impacts on Other Species 
All main retained and bycatch species in the fishery are evaluated in the same way as the 
species under assessment were evaluated in Criterion 1. 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 ghostfishing.  To determine the final 
Criterion 2 score, the score for the lowest scoring retained/bycatch species is multiplied by the 
discard rate score (ranges from 0-1), which evaluates the amount of non-retained catch 
(discards) and bait use relative to the retained catch.  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 

Rating is Critical if Factor 2.3 (Fishing Mortality) is Critical. 

Criterion 2 Summary 

Yellow perch: Maryland Chesapeake Bay, Fyke net 
 

Subscore:: 2.709  Discard Rate: 1.00  C2 Rate: 2.709 

Species Inherent 
Vulnerability 

Stock Status Fishing 
Mortality 

Subscore 

DIAMONDBACK TERRAPINS 
(UNSPECIFIED) 

High 2.00: High 
Concern 

3.67: Low 
Concern 

2.709 

BENTHIC INVERTS Medium 3.00: 
Moderate 
Concern 

3.67: Low 
Concern 

3.318 

FINFISH Medium 3.00: 
Moderate 
Concern 

3.67: Low 
Concern 

3.318 

YELLOW PERCH Low 4.00: Low 
Concern 

3.67: Low 
Concern 

3.831 

In the Maryland yellow perch fishery, bycatch is not monitored (pers. comm., Paul Piavis). The fyke net 
bottom gear type may interact with benthic invertebrates, but the species of invertebrates affected by 
the Maryland yellow perch fishery are unknown (but possibly includes crabs such as blue crabs (Fincham 
2008)). But in winter months, bycatch rates are likely low due to the cold temperatures. Smaller 
invertebrates that can fit through the 1-inch or larger mesh (pers. comm., Paul Piavis) or that cannot 
climb into the entrance are not retained.  

There are no explicit data on terrapin or other turtle bycatch in the Maryland yellow perch tidal fyke net 
fishery. However, there appears to be an issue with terrapin and other turtle captures (e.g., snapping 
turtle, red-bellied sliders) in fyke nets in the tidal waters of Maryland (Terrapin Institute 2011) (Fincham 
2008) (pers. comm., Willem Roosenburg) (pers. comm., Ken Hastings) (turtle photo, Figure 1) (Terrapin 
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Institute 2011)). In fact, terrapins were harvested in Maryland using fyke nets until 2006. And snapping 
turtles and red-bellied sliders may be more common in the habitat of the yellow perch (pers. comm., 
Willem Roosenburg). Bycatch appears to be more likely an issue after March and in the warmer summer 
months for the turtles (pers. comm., Willem Roosenburg). Though the yellow perch fishery has typically 
operated in winter months, it may go later now that closure occurs when TAC is met (MD DNR 2002) 
(pers. comm., Piavis), and some nets may be left unattended past March or past the closure. Therefore, 
there may be some retention of turtles (and other air-breathing species) in fyke nets in warmer months 
(pers. comm., Ken Hastings) (pers. comm., Willem Roosenburg). In the past, Ken Hastings witnessed 
large numbers of dead air-breathers including terrapins, snapping turtles, muskrats, and cormorants in 
unattended nets in the spring and summer months.  
 
Anecdotal evidence suggests that mud shad, catfish, and pumpkinseed sunfish are potential bycatch 
(Hagedorn 2012) (Fincham 2008). In addition, crappie and carp, may be bycatch (Kobell 2013) (pers. 
comm., Ken Lewis). According to Paul Piavis (pers. comm.): “Catfish species, white perch, [and] sunfish 
species are encountered, as are non-game species such as largemouth bass, but these catches are 
light...in some places the most might be 2 or 3 per 20 nets, probably less than that if all nets are 
considered.” And mortalities are low, except perhaps for some pumpkinseed fish (pers. comm., Paul 
Piavis). It is also possible that managed species (such as large-mouthed bass, white perch, and catfish) 
may be bycatch, but sturgeon is not (pers. comm., Paul Piavis). There are not hard data on non-managed 
species, and some forage fish are likely bycatch (gizzard shad and golden shiners) (pers. comm., Paul 
Piavis). The recreational fishers from Coastal Conservation Association (CCA) have reported (to DNR) 
large amounts of crappies and sunfish also caught from the fishery, and since these are caught in tidal 
areas, commercial fishers are selling them even though there is no TAC or FMP for these fish (pers. 
comm., Ken Lewis of CCA). No known endangered, protected, or listed species have been studied 
interacting with yellow perch (including endangered short-nosed sturgeon) (MD DNR 2013). The 
Fisheries Service Planning Review Team (FS PRT) does not think such interactions with protected species 
are likely (MD DNR 2013). Protected herring and shad are not thought to be bycatch (although some 
blueback and alewife herring may be) (pers. comm., Paul Piavis), but they are found in the area during 
the fishing season (pers. comm., Ken Lewis). In the Great Lakes gillnet fishery, walleye and white perch 
are bycatch with yellow perch (Li et al. 2011). Because the fyke net design includes a long tubular 
entrance, the fyke net is likely to collect other finfish bycatch (Hagedorn 2012). Smaller fish that can fit 
through the 1-inch or larger mesh (pers. comm., Paul Piavis) are not likely to be retained at high rates. 
 

Criterion 2 Assessment 

BENTHIC INVERTS 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 
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Maryland Chesapeake Bay, Fyke net 

 Medium 

Unknown species of benthic invertebrates are considered to be of “medium” inherent vulnerability 
according to the Seafood Watch criteria. 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

Maryland Chesapeake Bay, Fyke net 

 Moderate Concern 

The stock status of unknown species of benthic invertebrates is considered to be of “moderate” concern 
according to the Seafood Watch criteria. 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

Maryland Chesapeake Bay, Fyke net 

 Low Concern 

The impact of fyke net fisheries on fishing mortality of unknown species of benthic invertebrates is 
scored as a “low” concern according to Seafood Watch. Fishing mortality for unknown invertebrate 
bycatch in fyke nets is assumed to be similar to that for pots and traps (or gill nets and seine nets) and is 
ranked in that manner. 

 

Factor 2.4 - Discard Rate 

Maryland Chesapeake Bay, Fyke net 

 < 20% 

There appear to be limited explicit direct data on discard rates. Lukacovic (2004) found that yellow 
perch discard rates (outside size limits) from commercial winter fyke nets could potentially reach 50%–
69%, but that there was no mortality after 48 hrs. when fish were brought back to holding tanks. In their 
study, only 33% of fish caught at the end of March were of legal size in the commercial fishery. Another 
experimental Severn River study of commercial fyke nets found that there would be a 33% discard rate, 
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given the sizes caught, but no survival rate was measured; and other 2002 studies found discard rates 
from 33%–65% (Lukacovic 2004). Similarly, in 2002, a recreational study at Wye stream found low 
mortality rates of 2.9% for releases of voluntary legal and mandatory sublegal yellow perch (Lukacovic 
2004). However, it is noted that if fish are handled in a more rough manner by commercial harvesters 
(e.g., pulled backwards through nets), then more mortality may occur (Lukacovic 2004). Fyke nets, with 
their long tubular entrances, are fished in a passive capture manner, and likely collect mostly other 
finfish bycatch in addition to the non-legal yellow perch (Hagedorn 2012) (pers. comm., Paul Piavis). 
Smaller fish and invertebrates that can fit through the 1-inch or larger mesh (pers. comm., Paul Piavis) 
are not retained. Fishers appear not to use bait in the commercial Maryland yellow perch 
fishery (Hagedorn 2012). With the limited information, the discard and bait rate is considered to be low 
(below 20%) because of the apparent high survival rates (>90%) of released fish discards (at discard 
rates of 33%–69%). There is no information on the rates of mortality of finfish when fyke nets are no 
longer submerged, but it is known that they nets can become “high and dry” at times. 
 
Rationale: 
From the model estimates for yellow perch, fyke net selectivity rates are lower for younger sublegal fish 
(less than 4 years old) and for older fish (over 7 years old) of larger size and above the maximum slot 
limit size adopted in 2000 (which was not apparent prior to that) (Figure 20) (Fig. 4 in (Piavis and Webb 
2013)). 

 
Figure 20: Fyke net selectivity by age for yellow perch from 1990-1999 and 2000-2013 (Fig. 4, Piavis and Webb 
2013). 
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DIAMONDBACK TERRAPINS (UNSPECIFIED) 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 

Maryland Chesapeake Bay, Fyke net 

 High 

Diamondback terrapins have high inherent vulnerability due to their age at sexual maturity (7 years), 
their reproductive strategy (4–8 eggs per clutch several times per year, up to 40 eggs per year) and their 
long lifespan (50 years) (Park 2000) (MDTT 2001) (SFW 2015). 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

Maryland Chesapeake Bay, Fyke net 

 High Concern 

Given the historical overfishing, bycatch, and conservation concerns around terrapins (and other turtles) 
in Maryland (pers. comm., Willem Roosenburg), abundance is rated a “high” concern. Diamondback 
terrapins live along the U.S. Atlantic Coast from Cape Cod to Galveston Bay in the Gulf of Mexico 
(Roosenburg 1991) and, throughout the range, the population sizes in the states are primarily unknown 
or declining and few are considered stable (Seigel and Gibbons 1995) (Butler and Heinrich 2006). There 
are seven distinct subspecies, which are managed as different units. Moving south along the coast, 
population sizes tend to decrease so that those in Cape Cod and Chesapeake Bay are the highest, and 
those in the Gulf of Mexico and south of Chesapeake Bay are low and of concern (Roosenburg 2012). 
The Tortoise & Freshwater Turtle Specialist Group of the IUCN classified the species as Near Threatened 
(IUCN 1996). Diamondback terrapins are also federally recognized as a species of special concern by the 
U.S. Fish and Wildlife Service. State listings vary widely and some terrapin status is not listed by state, so 
this report uses the federal listing for stock status 
http://www.fws.gov/northeast/ecologicalservices/turtle/month/diamondback.html (species of special 
concern). 
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Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

Maryland Chesapeake Bay, Fyke net 

 Low Concern 

Given the evidence of bycatch of terrapins and other turtles in similar fisheries in Maryland (Terrapin 
Institute 2011) (Fincham 2008)—including in crab pots (blue crabs), the historical terrapin fishery (which 
ended in 2006) (Fincham 2008), and elsewhere (Cairns 2008) (pers. comm., Willem Roosenburg)—but 
given the lack of direct quantitative evidence of interactions in this fishery, fishing mortality is rated a 
“low” concern. Although it is thought that bycatch mortality is likely to be low during the yellow perch 
season (January–March) due to cold water temperatures (pers. comm., Willem Roosenburg), it is more 
likely that there may be interactions during warmer periods or if fyke nets are left in the water at the 
end of March or later (and not well attended, or without air spaces) (Fincham 2008). Fyke nets are 
thought to be checked every 1–2 days (pers. comm., Paul Piavis) but some may become unattended, as 
in the past (pers. comm., Ken Hastings). Fyke nets are also kept in the water for other fisheries, such as 
white perch, and may experience higher rates of bycatch then (pers. comm., Willem Roosenburg). In the 
past, Ken Hastings witnessed large numbers of dead air-breathers, including terrapins, snapping turtles, 
muskrats, and cormorants, in unattended nets in the spring and summer months.  
 
Rationale: 
It is unclear if the fyke nets are required to have excluder devices, chimneys, or floats for air spaces to 
allow for the survival of turtles or other air-breathing species (Fincham 2008), or to be checked within 
24 hours, or be removed by mid-March when they may interact with turtles (pers. comm., Willem 
Roosenburg). It is also unclear if the nets have any other bycatch reduction devices (Cairns 2008), 
because bycatch is likely the largest gear impact that fyke nets have (FAO 2014). 
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Figure 21: Turtles caught in fyke net (Terrapin Institute 2011). 
 

Factor 2.4 - Discard Rate 

Maryland Chesapeake Bay, Fyke net 

 < 20% 

There appear to be limited explicit direct data on discard rates. Lukacovic (2004) found that yellow 
perch discard rates (outside size limits) from commercial winter fyke nets could potentially reach 50%–
69%, but that there was no mortality after 48 hrs. when fish were brought back to holding tanks. In their 
study, only 33% of fish caught at the end of March were of legal size in the commercial fishery. Another 
experimental Severn River study of commercial fyke nets found that there would be a 33% discard rate, 
given the sizes caught, but no survival rate was measured; and other 2002 studies found discard rates 
from 33%–65% (Lukacovic 2004). Similarly, in 2002, a recreational study at Wye stream found low 
mortality rates of 2.9% for releases of voluntary legal and mandatory sublegal yellow perch (Lukacovic 
2004). However, it is noted that if fish are handled in a more rough manner by commercial harvesters 
(e.g., pulled backwards through nets), then more mortality may occur (Lukacovic 2004). Fyke nets, with 
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their long tubular entrances, are fished in a passive capture manner, and likely collect mostly other 
finfish bycatch in addition to the non-legal yellow perch (Hagedorn 2012) (pers. comm., Paul Piavis). 
Smaller fish and invertebrates that can fit through the 1-inch or larger mesh (pers. comm., Paul Piavis) 
are not retained. Fishers appear not to use bait in the commercial Maryland yellow perch 
fishery (Hagedorn 2012). With the limited information, the discard and bait rate is considered to be low 
(below 20%) because of the apparent high survival rates (>90%) of released fish discards (at discard 
rates of 33%–69%). There is no information on the rates of mortality of finfish when fyke nets are no 
longer submerged, but it is known that they nets can become “high and dry” at times. 
 
Rationale: 
From the model estimates for yellow perch, fyke net selectivity rates are lower for younger sublegal fish 
(less than 4 years old) and for older fish (over 7 years old) of larger size and above the maximum slot 
limit size adopted in 2000 (which was not apparent prior to that) (Figure 20) (Fig. 4 in (Piavis and Webb 
2013)). 

 
Figure 20: Fyke net selectivity by age for yellow perch from 1990-1999 and 2000-2013 (Fig. 4, Piavis and Webb 
2013). 
 
 

FINFISH 

Factor 2.1 - Inherent Vulnerability 

Scoring Guidelines (same as Factor 1.1 above) 
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Maryland Chesapeake Bay, Fyke net 

 Medium 

Unknown species of finfish (including white perch, catfish, crappies, and sunfish) are considered to be of 
“medium” inherent vulnerability according to the Seafood Watch criteria. 

 

Factor 2.2 - Stock Status 

Scoring Guidelines (same as Factor 1.2 above) 

Maryland Chesapeake Bay, Fyke net 

 Moderate Concern 

The stock status of unknown species of finfish are considered to be of “moderate” concern according to 
the Seafood Watch criteria. 

 

Factor 2.3 - Fishing Mortality 

Scoring Guidelines (same as Factor 1.3 above) 

Maryland Chesapeake Bay, Fyke net 

 Low Concern 

The unknown bycatch matrix suggests a score of "low” concern for fishing mortality for finfish bycatch in 
pots and traps (or gill nets and seine nets), and implies a similar rating for fyke nets (SFW 2015). 

 

Factor 2.4 - Discard Rate 

Maryland Chesapeake Bay, Fyke net 

 < 20% 

There appear to be limited explicit direct data on discard rates. Lukacovic (2004) found that yellow 
perch discard rates (outside size limits) from commercial winter fyke nets could potentially reach 50%–
69%, but that there was no mortality after 48 hrs. when fish were brought back to holding tanks. In their 
study, only 33% of fish caught at the end of March were of legal size in the commercial fishery. Another 
experimental Severn River study of commercial fyke nets found that there would be a 33% discard rate, 
given the sizes caught, but no survival rate was measured; and other 2002 studies found discard rates 
from 33%–65% (Lukacovic 2004). Similarly, in 2002, a recreational study at Wye stream found low 
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mortality rates of 2.9% for releases of voluntary legal and mandatory sublegal yellow perch (Lukacovic 
2004). However, it is noted that if fish are handled in a more rough manner by commercial harvesters 
(e.g., pulled backwards through nets), then more mortality may occur (Lukacovic 2004). Fyke nets, with 
their long tubular entrances, are fished in a passive capture manner, and likely collect mostly other 
finfish bycatch in addition to the non-legal yellow perch (Hagedorn 2012) (pers. comm., Paul Piavis). 
Smaller fish and invertebrates that can fit through the 1-inch or larger mesh (pers. comm., Paul Piavis) 
are not retained. Fishers appear not to use bait in the commercial Maryland yellow perch 
fishery (Hagedorn 2012). With the limited information, the discard and bait rate is considered to be low 
(below 20%) because of the apparent high survival rates (>90%) of released fish discards (at discard 
rates of 33%–69%). There is no information on the rates of mortality of finfish when fyke nets are no 
longer submerged, but it is known that they nets can become “high and dry” at times. 
 
Rationale: 
From the model estimates for yellow perch, fyke net selectivity rates are lower for younger sublegal fish 
(less than 4 years old) and for older fish (over 7 years old) of larger size and above the maximum slot 
limit size adopted in 2000 (which was not apparent prior to that) (Figure 20) (Fig. 4 in (Piavis and Webb 
2013)). 

 
Figure 20: Fyke net selectivity by age for yellow perch from 1990-1999 and 2000-2013 (Fig. 4, Piavis and Webb 
2013). 
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Criterion 3: Management effectiveness 
Management is separated into management of retained species (harvest strategy) and 
management of non-retained species (bycatch strategy).  

The final score for this criterion is the geometric mean of the two scores. 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 or either the Harvest Strategy (Factor 3.1) or Bycatch Management Strategy 

(Factor 3.2) is Very High Concern = Red or High Concern 
Rating is Critical if either or both of Harvest Strategy (Factor 3.1) and Bycatch Management 
Strategy (Factor 3.2) ratings are Critical. 

Criterion 3 Summary 

Region / Method Management 
of 
Retained 
Species 

Management 
of 
Non-Retained 
Species 

Overall 
Recommendation 

Maryland Chesapeake Bay 
Fyke net 

3.000 2.000 Yellow(2.449) 

 

Factor 3.1: Harvest Strategy 

Scoring Guidelines 

Seven subfactors are evaluated: Management Strategy, Recovery of Species of Concern, 
Scientific Research/Monitoring, Following of Scientific Advice, Enforcement of Regulations, 
Management Track Record, and Inclusion of Stakeholders. Each is rated as ‘ineffective,’ 
‘moderately effective,’ or ‘highly effective.’ 

• 5 (Very Low Concern)—Rated as ‘highly effective’ for all seven subfactors considered. 
• 4 (Low Concern)—Management Strategy and Recovery of Species of Concern rated ‘highly 

effective’ and all other subfactors rated at least ‘moderately effective.’  
• 3 (Moderate Concern)—All subfactors rated at least ‘moderately effective.’  
• 2 (High Concern)—At minimum, meets standards for ‘moderately effective’ for Management 

Strategy and Recovery of Species of Concern, but at least one other subfactor rated 
‘ineffective.’  

• 1 (Very High Concern)—Management exists, but Management Strategy and/or Recovery of 
Species of Concern rated ‘ineffective.’ 
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• 0 (Critical)—No management exists when there is a clear need for management (i.e., fishery 
catches threatened, endangered, or high concern species), OR there is a high level of Illegal, 
unregulated, and unreported fishing occurring. 

 

Factor 3.1 Summary 

Factor 3.1: Management of fishing impacts on retained species 
Region / Method Strategy Recovery Research Advice Enforce Track Inclusion 
Maryland Chesapeake Bay 
Fyke net 

Moderately 
Effective 

Moderately 
Effective 

Highly 
Effective 

Highly 
Effective 

Highly 
Effective 

Moderately 
Effective 

Highly 
Effective 

Subfactor 3.1.1 – 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? To achieve a 
highly effective rating, there must be appropriate management goals, and evidence that the 
measures in place have been successful at maintaining/rebuilding species. 

Maryland Chesapeake Bay, Fyke net 

 Moderately Effective 

The Maryland yellow perch fishery is under a fishery management plan from 2002 (MD DNR 2002), and 
was recently considered by Maryland DNR as a success story with conservative commercial 
management (MD DNR 2012). However, the fishery management plan has not been formally reviewed 
or revised since 2002. Instead, FMP report updates on progress have been made (MD DNR 2012) (MD 
DNR 2011). The fishery now has annual model assessments to set TAC (as of 2009) and uses appropriate 
biological reference points. However, given the history of past depletions of stock (and current 
depletions in unfished rivers), the variable annual recruitment of yellow perch, and the water quality 
issues that negatively affect natal river stocks, there appears to be little buffer in setting TAC 
conservatively below the target reference point. 
 
In general, the fishery is managed using TAC, permits for watermen (average of 39), a short winter 
season (January 1 to mid-March or when TAC is met), individual tagging of fish, 8.5- to 11-inch size 
limits, catch reports, and closed river areas (MD DNR 2002) (MD DNR 2012) (MD DNR 2013) (Piavis and 
Webb 2013). Though the models for TAC use some conservative measures (conservative natural 
mortality) (Piavis and Webb 2013) and the FMP calls for a precautionary approach (MD DNR 2002), TAC 
does not appear to be set 25% below target levels for the commercial fishery. And, though stock 
estimates have remained mostly stable over the past 10 years (see Figures 8 and 10 in Criterion 2), they 
do not appear to have rebuilt over that time and may have declined slightly in recent years. (See also 
Subfactors 3.1.2 Recovery of Species of Concern, and 3.1.6 Management Track Record.) In addition, the 
target BRP (biological reference point) was exceeded in 2002, and may have been exceeded in other 
years since then. 
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The Maryland tidewater yellow perch fishery management plan (YPFMP) was first fully developed and 
written by the Yellow Perch Fishery Management Planning Team in 2002 (incorporating current 
BRPs) (MD DNR 2002) (MD DNR 2012). The FMP was written partly due to pressure from the CCA 
(Coastal Conservation Association, a recreational fishing organization) and, in 2009, the TAC was divided 
equally between commercial and recreational fishers (pers. comm., Ken Lewis). The FMP was adopted in 
2002, but has not been formally reviewed or revised since then (pers. comm., Paul Piavis). But other 
sources contradict this, because it appears that some stakeholder input and small changes were made 
to management strategies since then (Morin 2013). But the Maryland DNR does produce FMP Report 
Updates on progress, on what appears to be an annual basis (MD DNR 2012) (MD DNR 2011]. The full 
FMP was scheduled for review and revision in 2013 (MD DNR 2013), but that was not completed as of 
December 2014. Despite some concerns about FMP review and recovery of depleted stocks, most 
stakeholder groups (Chesapeake Bay Foundation (CBF) and the CCA) agree that management in recent 
years has been following a good strategy, and that it is a great improvement from the days before the 
FMP. With more precaution, and with tangible and sustainable increase in stocks (and resultant TAC and 
catch), the overall management strategy could improve. 
 
Rationale: 
The commercial fishery only operates in three management units: the Upper Chesapeake Bay, the 
Patuxent, and the Chester Rivers. The other river systems are closed to commercial harvest (Morin 
2013), likely due to past overharvesting, low recruitment, and water quality issues linked to watershed 
runoff. Yellow perch are assessed and managed by river system populations, since they are mostly 
resident to the river systems of their origins (natal river) (MD DNR 2002). Each unit has its own TAC and 
harvest limits. Since 2009, TAC has been split 50:50 between the commercial and recreational fisheries 
and the TAC is calculated annually to produce a total target fishing mortality of F = 0.53–0.55 (MD DNR 
2012) (MD DNR 2013). The annual season runs in the cold winter months from January to March (closing 
by March 10–20 in most years (Hagedorn 2012)), but will close earlier or later when TAC is met. Legally 
harvested yellow perch currently must meet size limits, with a minimum length of 8.5 inches and a 
maximum of 11 inches to protect the large spawners (larger reproductive output), and many fecund 
females are released (Hagedorn 2012) (MD DNR 2012) (Piavis and Webb 2013) (pers. comm., Paul 
Piavis). In 2000, a maximum size limit (slot limit) was instituted and it led to lower fyke net selectivity 
rates for those larger fish (over 7 years old) (Fig. 4 in (Piavis and Webb 2013). In the commercial fishery, 
99% of the fish are caught in fyke nets (see Figure 1). All fish must be individually tagged (see Figure 22), 
and harvests must be reported on a daily call-in basis, with month reports (logbooks) submitted to the 
DNR (MD DNR 2012) (Hagedorn 2012) (Piavis and Webb 2013) (MD DNR website (MD DNR 2015)). 
According to Ken Hastings (pers. comm.), prior to the institution of tagging and other regulations in 
2007, commercial watermen underreported catch and complained when TAC and tag levels were set 
below their historical catch levels; but with tagging, such underreporting is likely negligible. The process 
of tagging and recordkeeping allows complete accountability for tracing fish from harvest location and 
through distribution (Hagedorn 2012) (see also Subfactor 3.1.5 Enforcement of Management 
Regulations). 
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All watermen (harvesters) are permitted. Since 2009, the commercial fishery has been relatively stable, 
with active participants averaging 39 in number and ranging from a low of 29 in 2010 to a high of 45 in 
2011 (MD DNR 2013). From 1980–2001, harvester numbers ranged from 15 in the early 1980s to a peak 
of 52 in 1999, and effort ranged from less than 10,000 net days in the early 1980s to over 30,000 net 
days in the late 1990s (Fig. 5 in (MD DNR 2002)). 

 
Figure 22: Yellow perch with plastic tracking tags on boat shortly after catch (courtesy Steve Vilnit). 

 
Relevant Quotes 
 
“The yellow perch fishery in Maryland is an example of a fishery management success story. It is 
presently characterized by excellent recreational fishing and a conservatively controlled commercial 
harvest.” (MD DNR 2012)  

“The TAC has been allocated 50:50 between the commercial fishery and the recreational fishery since 
2009.” (MD DNR 2012) 

“By 2007, the DNR had collected enough data to produce a stock assessment and impose the current 
quota.” (Hagedorn 2012) 

“Not surprisingly, Vilnit disagrees, claiming the tag clearly reveals the perch’s local origin and is needed 
for accountability.” (Hagedorn 2012) 

“Analysis indicated that restricting the commercial harvest to a maximum size of 11 inches afforded 
good protection of the spawning stock from overfishing.” (Piavis 1993) 
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Subfactor 3.1.2 – Recovery of Species of Concern 

Considerations: When needed, are recovery strategies/management measures in place to 
rebuild overfished/threatened/ endangered species or to limit fishery’s impact on these species 
and what is their likelihood of success? To achieve a rating of Highly Effective, rebuilding 
strategies that have a high likelihood of success in an appropriate timeframe must be in place 
when needed, as well as measures to minimize mortality for any 
overfished/threatened/endangered species. 

Maryland Chesapeake Bay, Fyke net 

 Moderately Effective 

Yellow perch are currently not listed as overfished, and are not experiencing overfishing (Morin 2013) 
(MD DNR 2012). But stocks appear to have been overfished in the past (1970s to 1980s) and, although 
there is a plan in place to maintain stocks and keep them sustainable, there has not been a clear sign of 
rebuilding or an increase in biomass in the last 10 years (MD DNR 2002) (Piavis 1991) (Piavis and Webb 
2013). And there may have been a decrease in stocks since the late 1990s (Figures 8 and 10). In addition, 
it appears that the current analytical models cannot fully assess whether the stock is currently 
overfished, but only if overfishing is occurring (Piavis and Webb 2013). The models manage the fishery 
through fishing mortality, and assess probabilities of overfishing. In conclusion, although stocks in fished 
watersheds are not currently experiencing overfishing, they have not overall rebounded in the last 10 
years. In addition, stocks in unfished and closed watersheds remain depleted. 
 
Rationale: 
Though yellow perch populations were once larger and landings in the early part of the last century 
exceeded 1 million lbs, yellow perch did experience a strong decrease in landings and stocks from the 
mid-1960s through the 1980s (Piavis 1991) (see other sections). The stocks were depleted in the 1970s 
to 1980s, but rebounded somewhat in certain areas in the following decade (MD DNR 2002) (Piavis 
1991) (Steve Vilnit quoted in (Hagedorn 2012)) (Kobell 2013). The 2002 FMP termed the stocks 
“depressed” in the 1980s (MD DNR 2002). But in the last 10 years, stocks and landings have 
generally stabilized within the fished watersheds, and harvests have increased in years of large size 
classes, while remaining low in years when cohorts experienced poor recruitment in the past, as in the 
last few years (Piavis and Webb 2013) (pers. comm., Paul Piavis). Recruitment was lower in 2010–2012 
due to low year classes in 2008–2009 (Morin 2013). There was a slight uptick in recruitment in 2013 
(Figure 12 in Criterion 1) (Piavis and Webb 2013), and 2014 likely saw a super year class (pers. comm., 
Paul Piavis) (and the 2011 year class might be larger than estimated) (Piavis and Webb 2013); however, 
there is not yet definitive evidence that those will lead to future increases in harvestable biomass.  
According to Ken Hastings, Mattawoman Watershed (pers. comm.), recreational stock availability 
seemed to increase in 2007–2009 with new regulations, but has declined since then in terms of adults 
and egg masses, and this appears to correlate to abundance and biomass data from MD DNR (Figures 8 
and 10) (Piavis and Webb 2013). 



48 
 

 
It is likely that, in addition to overfishing in the past, stocks may have declined due to other 
anthropogenic factors affecting their habitat. These include the effects associated with runoff from 
impervious surfaces, which has increased eutrophication and decreased dissolved oxygen (<5 mg/L); 
increased sedimentation and decreased submerged aquatic vegetation (SAV); and increased inputs of 
acid rain, heavy metals, and other contaminants (Piavis 1991). Many of these abiotic changes, in 
addition to salinity intrusions (>2 ppt), likely affected survival of larval and juvenile perch and impaired 
reestablishment of stream populations (as at the Severn River) (Uphoff et al. 2005). Some contaminants 
associated with runoff appear to negatively affect the reproductive health of yellow perch and may 
explain lower recruitment in the most developed watersheds (Blazer et al. 2013). Yellow perch 
populations were enhanced with a hatchery rearing program from 1988–1992 (Piavis 1993). In 2001, a 
pilot culture and stocking program was revisited (MD DNR 2002). Overall, stocks appear to have 
recovered some from the 1970s to 1980s, and in the last 10 years have stabilized but not fully rebuilt, as 
evidenced by the lack of a clear biomass increase in fished watersheds and likely higher abundances in 
the 1990s (Figs. 8 and 10) (Piavis and Webb 2013). Though stocks may have shown a slight increase 
around 2008–2009, they appear to have declined slightly (if not significantly) since then, as has TAC. And 
importantly, the unfished tributaries still remain depleted, while some seem to not support any adult 
fish and remain closed to commercial fishing. 
 
Quotes related to historical stocks and recovery: 
 
“Yellow perch harvest was drastically regulated in the late 1980s in response to declining population 
levels.” (Piavis 1993) 

“‘Yellow perch went from a fishery that was pretty depleted in the ’80s and ’90s, but by changing the 
way it was harvested, it has rebounded,’ says Vilnit.” (Hagedorn 2012) 

“‘Yellow perch have all but disappeared from many of the tributaries they once called home—victims of 
a loss of crucial grass habitat to over-sedimentation and siltation. For a time, they were overfished,’ said 
the Chesapeake Bay Foundation’s senior scientist Bill Goldsborough. But that's not the case anymore, he 
said, with the Department of Natural Resources ‘doing a good job of managing fish stocks in the Bay in a 
sustainable way.’” (Kobell 2013) 

“Although yellow perch stocks were depressed in the mid-1980s, recent data indicate that several major 
river systems have expanding or healthy yellow perch populations.” (MD DNR 2002) 

 

Subfactor 3.1.3 – Scientific Research and Monitoring 

Considerations: How much and what types of data are collected to evaluate the health of the 
population and the fishery’s impact on the species? To achieve a Highly Effective rating, 
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population assessments must be conducted regularly and they must be robust enough to 
reliably determine the population status.  

Maryland Chesapeake Bay, Fyke net 

 Highly Effective 

Annual stock assessments have been performed since 2007, and prior to that they were conducted 
every 2 years (MD DNR 2012). Though assessments are made every year, a “write-up” of the 
assessments is only made every 3 years (pers. comm., Paul Piavis). Fisheries-dependent assessments 
(fyke net sampling) and fisheries-independent assessments (trawl surveys) are incorporated into models 
and used to set TAC each season (January to March) (Piavis and Webb 2013). In addition, commercial 
fishers submit monthly catch reports. These analytical models incorporate both fisheries-dependent and 
fisheries-independent data to generate “better defined” biological reference points (BRPs) and 
conservative estimates of natural mortality (MD DNR 2012). The spawning stock biomass per recruit 
model (SSBR) works to control fishing mortality, with an FTARGET of F35% and an FLIMIT of F25% (Piavis and 
Webb 2013). Research on the target population has also included larval yellow perch surveys. An 
independent group, the Coastal Conservation Association (CCA), conducted egg-mass surveys in the past 
at some 75 sites in multiple tributaries, and observations indicate a decline in egg masses from 2008–
2009 (pers. comm., Ken Hastings). There are no data available on bycatch (save anecdotal reports), and 
limited data on ecosystem impacts. 

 

Subfactor 3.1.4 – Management Record of Following Scientific Advice 

Considerations: How often (always, sometimes, rarely) do managers of the fishery follow 
scientific recommendations/advice (e.g. do they set catch limits at recommended levels)? A 
Highly Effective rating is given if managers nearly always follow scientific advice.  

Maryland Chesapeake Bay, Fyke net 

 Highly Effective 

Since the TAC was implemented (2007), it appears that there is no evidence to suggest 
that management has not followed the recommended science and recommended TAC based on the 
analytical models (Piavis and Webb 2013). Though commercial harvest has been below the adjusted TAC 
since 2012, TAC was exceeded from 2009–2010, and in one unit in 2011 (Figure 15) (Piavis and Webb 
2013). But prior to 2011, there was a requirement on MD DNR for 48 hours’ notice before closing the 
fishery, and after that, closure notice was decreased to 24 hours (pers. comm., P. Piavis). In the past, 
recreational harvest was smaller, so there was some unfished TAC, but from 2010–2012 the harvest 
increased (compared to 2007–2009) (MD DNR 2013). 
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Subfactor 3.1.5 – 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.  

Maryland Chesapeake Bay, Fyke net 

 Highly Effective 

For the Maryland commercial yellow perch fishery, regulations on yellow perch harvest are enforced 
with a high level of compliance (pers. comm., Paul Piavis). With the establishment of the FMP in 2002, 
recreational fishing groups feel that enforcement has improved (pers. Comm., Ken Lewis, CCA). Quotas 
are strictly maintained within the Upper Bay, Patuxent, and Chester Rivers units; if exceeded, the 
“overage” is “carried over” to the next season; it is subtracted from the original estimated TAC in the 
following annual season (Morin 2013). Although TAC was exceeded in the past (2009–2010), harvest has 
been below TAC since 2011 (and below adjusted TAC since 2012) (Piavis and Webb 2013), and the 
season was extended in 2013 to March 16th when total TAC utilized was only 67.1% (MD DNR 2012) 
(Morin 2013). For 2014, landings were below TAC in all units except the Chester River (Figure 6) (MD 
DNR website (MD DNR 2015)). Similarly, landings have been substantially below TAC in all but the 
Chester River as of February 27, 2015 (Figure 7) (MD DNR website (MD DNR 2015)). When the TAC is 
met for the area (management unit), it is closed immediately (based on daily reporting) (MD DNR 2012). 
Other rivers are permanently closed to commercial harvest (even if some are open to recreational 
fishing).  

Each fish is individually tagged from catch to market and can be clearly tracked from the fishery and its 
location to end users (Figure 22) (Hagedorn 2012) (pers. comm., Paul Piavis). Commercial size limits that 
are set currently at a minimum of 8.5 inches and a maximum of 11 inches are enforced (MD DNR 2012). 
All watermen are permitted. The Maryland DNR provides its own enforcement division, the Natural 
Resources Police, which is active based on thousands of citations, warnings, and incidents per year 
(http://www.dnr.state.md.us/nrp/). Commercial fishers are required to call in daily catch and to submit 
monthly catch and effort reports by location (Piavis and Webb 2013) (Morin 2013) (Hagedorn 2012). 
Tagging of all fish from harvest to distribution allows for a high level of compliance and tracking of the 
product (Figure 22) (pers. comm., Paul Piavis). According to Ken Hastings (pers. comm.), before tagging 
was instituted, commercial watermen underreported catch and complained when TAC and tag levels 
were set below their actual historical catch levels; but with tagging, such underreporting is now likely 
negligible, and has likely increased compliance. 

 

Subfactor 3.1.6 – Management Track Record 

Considerations: Does management have a history of successfully maintaining populations at 
sustainable levels or a history of failing to maintain populations at sustainable levels? A Highly 

http://dnr2.maryland.gov/fisheries/Pages/yellow-perch/harvest.aspx
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Effective rating is given if measures enacted by management have been shown to result in the 
long-term maintenance of species overtime.  

Maryland Chesapeake Bay, Fyke net 

 Moderately Effective 

Though little is known about the ecosystem impacts of the harvest of yellow perch in Maryland, 
management appears to be maintaining native yellow perch stocks in rivers where they are currently 
fished and have partly recovered since the 1980s. Yellow perch have historically had much higher 
landings and stocks (Piavis 1991), but current populations seem to be fairly stable in the fished areas, 
given the variable recruitment rates they experience (Piavis and Webb 2013). However, they do not 
appear to have increased in open rivers in the last 10 years, and many tributaries are closed and have 
depleted populations (See Subfactor 3.1.2 Recovery of Species of Concern). Landings in the late 1960s 
ranged from 123,397 to 278,548 lbs, fell early in the 1970s to 37,000 to 41,900 lbs, and remained low 
through most of the 1980s. According to Paul Piavis, an increase in landings in the late 1980s was due 
mostly to an increase in effort, recruitment, and market changes—not stock sizes (Piavis 1991) (Figure 
13) (MD DNR 2013). An increase in the minimum size limits and the closure of some rivers to harvest in 
the late 1980s are thought to have helped increase stock sizes during the 1990s, but regulations were 
relaxed after that (MD DNR 2002). It appears that stocks now are lower than they were in the 1990s, 
and definitively lower than in the late 1990s to early 2000s (Figures 8 and 10). 
 
Current landings range from 19,352 lbs in 2013 to close to 50,000 lbs in 2009–2010 (Piavis and Webb 
2013) and 25,093 lbs in 2014 (Figure 6) (see Production Statistics (MD DNR 2015)). So it is apparent that 
populations were being overfished in the 1970s to 1980s (and were experiencing declines due to other 
anthropogenic factors such as eutrophication, sedimentation, and low dissolved oxygen). With the 
implementation of a new FMP in 2002 (MD DNR 2002) and increased management with TAC and regular 
assessments, there is agreement (from DNR, CCA, and CBF) that the populations in fished rivers (and the 
Upper Bay) are being managed relatively well for mortality, even with their variable recruitment and a 
lack of a clear increase in stocks. Although an increase in stocks may occur soon, there is no definitive 
evidence in the current assessments. However, there are still depleted and overfished stocks in other 
river systems. Improvement in the integrity of the ecosystems there (habitat and water quality) is 
necessary to further improve populations in some of those closed river systems. There is no clear 
evidence that the fishery is having a detrimental impact upon the ecosystem and habitat. The lowered 
water quality in some tributaries is mostly a result of watershed development, which is likely preventing 
the return of some of the resident populations to the most affected rivers, even if overfishing once was 
an issue and is no longer occurring there. 
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Subfactor 3.1.7 – 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 and includes 
stakeholder input.  

Maryland Chesapeake Bay, Fyke net 

 Highly Effective 

There is abundant stakeholder involvement, input, and commission meetings. The Coastal Conservation 
Association (CCA) has been active in monitoring, and provided input to the MD DNR before and after the 
establishment of the 2002 FMP (pers. comm., Ken Lewis) (pers. comm., Ken Hastings). The CCA 
members and the Chesapeake Bay Foundation (pers. comm., CBF, Bill Goldsborough) feel that, since the 
FMP, the DNR has generally been managing the fishery well, has been transparent in its process, and has 
actively involved the stakeholders. The CCA, CBF, Maryland’s Sport Fish Advisory Committee 
(recreational), and the Tidal Fish Advisory Committee (commercial) give input and suggestions for the 
management process (Piavis 1993) and are presented with information on the fishery (Piavis 1993) 
(Morin 2013). In 2007, the Maryland Senate passed a bill legislating that DNR fishery management must 
occur in consultation with stakeholders (Morin 2013). In 2008, stakeholder meetings were convened to 
review and create further objectives for the YPFMP (MD DNR 2012), and similar input was made in 2013 
(MD DNR 2013) even though the FMP has not been formally revised. In 2007, The Maryland Yellow 
Perch Stakeholder Committee (MYPSC 2007) presented recommendations for yellow perch on stock 
biomass, age structure, and fishing mortality (MD DNR 2012). Maryland DNR has a public website that 
posts information and up-to-date current landings, and TAC by management region (Upper Bay, Chester 
River, etc.) to manage closures of units when TAC is met. However, many management documents (e.g., 
assessments) cannot be found linked there and are not publicly available. 

 

Bycatch Strategy 

Factor 3.2: Management of fishing impacts on bycatch species 
Region / Method All Kept Critical Strategy Research Advice Enforce 
Maryland Chesapeake Bay 
Fyke net 

No No Moderately 
Effective 

Ineffective Highly 
Effective 

Highly 
Effective 

Subfactor 3.2.1 – Management Strategy and Implementation 

Considerations: What type of management strategy/measures are in place to reduce the 
impacts of the fishery on bycatch species and how successful are these management measures? 
To achieve a Highly Effective rating, the primary bycatch species must be known and there must 
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be clear goals and measures in place to minimize the impacts on bycatch species (e.g., catch 
limits, use of proven mitigation measures, etc.).  

Maryland Chesapeake Bay, Fyke net 

 Moderately Effective 

Bycatch data are not collected and evidence is not documented by fisheries management, Maryland 
DNR. There are no known measures to address or mitigate the unknown bycatch concerns in the FMP or 
other documents (MD DNR 2002) (MD DNR 2012) (MD DNR 2013). There are no requirements to float or 
raise the fyke net above the surface of the water for air-breathing bycatch species such as turtles, nor 
are there requirements to remove nets by late March or check nets within 24 hours to avoid such 
bycatch (pers. comm., Willem Roosenburg) (pers. comm., Ken Hastings). It is known that there is finfish 
bycatch and, though it is unclear what the magnitude is, there are no measures taken to reduce it 
despite reports of enough bycatch for fish to be sold. There may be bycatch of invertebrates and turtles 
or other air-breathing species but, given that it is a winter fishery, bycatch of those may be lower than in 
the summer (see Terrapin/turtle sections in Criterion 2). The recreational fishers from CCA have 
reported (to DNR) large amounts of crappies also caught from the fishery, and since these are caught in 
tidal areas, commercial fishers are selling them even though there is no TAC or FMP for these fish (Ken 
Lewis, pers. comm.). However, there are no hard quantitative data of any major bycatch concerns in this 
fishery, so this factor is scored as “moderately effective” instead of ineffective. 

 

Subfactor 3.2.2 – Scientific Research and Monitoring 

Considerations: Is bycatch in the fishery recorded/documented and is there adequate 
monitoring of bycatch to measure fishery’s impact on bycatch species? To achieve a Highly 
Effective rating, assessments must be conducted to determine the impact of the fishery on 
species of concern, and an adequate bycatch data collection program must be in place to ensure 
bycatch management goals are being met. 

Maryland Chesapeake Bay, Fyke net 

 Ineffective 

No assessments or data are collected on bycatch of other species in the commercial yellow perch fyke 
net fishery (pers. comm., Paul Piavis). There may be anecdotal data on finfish species, but there are no 
explicit fisheries science data collected by Maryland DNR or other institutions in the yellow perch fyke 
net fishery. This results in a score of “ineffective.” 
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Subfactor 3.2.3 – Management Record of Following Scientific Advice 

Considerations: How often (always, sometimes, rarely) do managers of the fishery follow 
scientific recommendations/advice (e.g., do they set catch limits at recommended levels)? A 
Highly Effective rating is given if managers nearly always follow scientific advice.  

Maryland Chesapeake Bay, Fyke net 

 Highly Effective 

Although bycatch is not clearly known or assessed, there is no evidence to suggest that scientific advice 
would not be followed if it were available (see Subfactor 3.1.4 Management Record of Following 
Scientific Advice). 

 

Subfactor 3.2.4 – Enforcement of Management Regulations 

Considerations: Is there a monitoring/enforcement system in place to ensure fishermen follow 
management regulations and what is the level of fishermen’s compliance with regulations? To 
achieve a Highly Effective rating, there must be consistent enforcement of regulations and 
verification of compliance. 

Maryland Chesapeake Bay, Fyke net 

 Highly Effective 

There are few restrictions to enforce in regard to bycatch, but there is little reason to think enforcement 
wouldn’t be highly effective if there were (see Subfactor 3.1.5 Enforcement of Management 
Regulations).  
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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 (plus the 
mitigation of gear impacts score) and the ecosystem-based fishery management 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 

Rating cannot be Critical for Criterion 4.  

Criterion 4 Summary 

Region / Method Gear Type and 
Substrate 

Mitigation of 
Gear Impacts 

EBFM Overall Recomm. 

Maryland Chesapeake Bay 
Fyke net 

3.00:Low 
Concern 

0.00:No 
Effective 
Mitigation 

3.00:Moderate 
Concern 

Yellow (3.000) 

 

Justification of Ranking 

Factor 4.1 – 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. Bottom seine on resilient 
mud/sand habitats. Midwater trawl that is known to contact bottom occasionally ( 

• 2 (Moderate)—Bottom dragging gears (dredge, trawl) fished on resilient mud/sand habitats. 
Gillnet, trap, or bottom longline fished on sensitive boulder or coral reef habitat. Bottom 
seine except on mud/sand 

• 1 (High)—Hydraulic clam dredge. Dredge or trawl gear fished on moderately sensitive 
habitats (e.g., cobble or boulder)  
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• 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. 

Maryland Chesapeake Bay, Fyke net 

 Low Concern 

Over 99% of the commercial catch of yellow perch is with fyke nets (Piavis and Webb 2013), and much 
of the small remainder has historically been done with other fixed gear such as traps (NMFS 2014). Fyke 
nets are attached to the bottom in soft sediment in a fixed position (and are not mobile) (Figure 1). 
Although larger (>10 ft), they are most similar to traps (or fixed seines or nets). The nets may possibly 
affect submerged aquatic vegetation, which is habitat for yellow perch (Killgore et al. 1989) (Kobell 
2013), but that impact may be minimal since it occurs during the winter months when there is 
minimal above-ground vegetation. 

Factor 4.2 – Mitigation of Gear Impacts 

Scoring Guidelines 

• +1 (Strong Mitigation)—Examples include large proportion of habitat protected from fishing 
(>50%) with gear, fishing intensity low/limited, gear specifically modified to reduce damage 
to seafloor and modifications shown to be effective at reducing damage, or an effective 
combination of ‘moderate’ mitigation measures.  

• +0.5 (Moderate Mitigation)—20% of habitat protected from fishing with gear or other 
measures in place to limit fishing effort, fishing intensity, and spatial footprint of damage 
caused from fishing. 

• +0.25 (Low Mitigation)—A few measures are in place (e.g., vulnerable habitats protected 
but other habitats not protected); there are some limits on fishing effort/intensity, but not 
actively being reduced. 

• 0 (No Mitigation)—No effective measures are in place to limit gear impacts on habitats.  
Maryland Chesapeake Bay, Fyke net 

 No Effective Mitigation 

There appears to be no control on the location or placement of fyke nets (within the boundaries of the 
fishing units); and there appear to be no modifications that are required to mitigate impacts. It is not 
clear whether nets are placed in areas to avoid submerged aquatic vegetation or other biogenic habitat; 
however, since the fishery is only active in the winter months, it is expected that impacts might be 
minimal at that time of year. According to Paul Piavis (pers. comm.) of the DNR, there are no ecosystem 
impacts. Yellow perch in the Chesapeake rivers are known to use submerged aquatic vegetation as 
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habitat and for spawning (Killgore et al. 1989). It is also unclear if the fyke nets are required to have 
excluder devices, chimneys, or floats for air spaces to allow for the survival of turtles or other air-
breathing species (Fincham 2008); or to be checked within 24 hours; or be removed by mid-March when 
they may interact with turtles (pers. comm., Willem Roosenburg). It is also unclear if the nets have any 
other bycatch reduction devices (Cairns 2008), though bycatch is likely the largest gear impact fyke nets 
have (FAO 2014). The effects of fyke nets on the soft sediments in Maryland appear largely unknown. 
There is no information on the rates of mortality of finfish when fyke nets are no longer submerged, but 
it is known that nets can become “high and dry” at times. However, the impacts from the intensity of 
fishing (on target catch or bycatch) are not expected to be high due to the fixed gear type, the mostly 
soft substrates, and the cold temperatures during the season. And, the overall effort is relatively 
mitigated by the TAC and the narrow winter season (January to mid-March). 

 

Factor 4.3 – Ecosystem-Based Fisheries Management 

Scoring Guidelines 

• 5 (Very Low Concern)—Substantial efforts have been made to protect species’ ecological 
roles and ensure fishing practices do not have negative ecological effects (e.g., large 
proportion of fishery area is protected with marine reserves, and abundance is maintained 
at sufficient levels to provide food to predators). 

• 4 (Low Concern)—Studies are underway to assess the ecological role of species and 
measures are in place to protect the ecological role of any species that plays an 
exceptionally large role in the ecosystem. Measures are in place to minimize potentially 
negative ecological effect if hatchery supplementation or fish aggregating devices (FADs) 
are used. 

• 3 (Moderate Concern)—Fishery does not catch species that play an exceptionally large role 
in the ecosystem, or if it does, studies are underway to determine how to protect the 
ecological role of these species, OR negative ecological effects from hatchery 
supplementation or FADs are possible and management is not place to mitigate these 
impacts.  

• 2 (High Concern)—Fishery catches species that play an exceptionally large role in the 
ecosystem and no efforts are being made to incorporate their ecological role into 
management.  

• 1 (Very High Concern)—Use of hatchery supplementation or fish aggregating devices (FADs) 
in the fishery is having serious negative ecological or genetic consequences, OR fishery has 
resulted in trophic cascades or other detrimental impacts to the food web.  

Maryland Chesapeake Bay, Fyke net 

 Moderate Concern 
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“The fishery does not [appear to] catch ‘exceptional species’ and scientific assessment and management 
of ecosystem impacts are [mostly] not yet underway, though they may be in planning stages.” (first 
moderate criterion) 

The fishery does not appear to capture or affect any known exceptional species, to a large degree. Since 
yellow perch are not relatively high on the food web, their harvest does not have a keystone effect on 
lower trophic levels. Since bycatch is not documented, it is possible that an exceptional species may be 
present, which may include turtles as well as protected herring and shad. But available information 
suggests that, of the suspected species, none is likely caught in any significance in the winter months to 
have a large effect. In terms of biogenic habitat, fyke nets (and other gear) are placed along rivers and 
streams on mostly soft substrate (clay, mud) and, though there may be some submerged aquatic 
vegetation (SAV) in proximity that yellow perch use as habitat (Killgore et al. 1989) (Kobell 2013), there 
is no evidence to suggest if there is an impact on it or not. However, given that it is a winter fishery, the 
impact to above-ground biomass would not be as great as it would in the summer. According to Paul 
Piavis (pers. comm.), there are no benthic impacts, and no real ecosystem impacts, because other 
species (e.g., white perch and gizzard shad) contribute to a forage base for higher-order predators. 
 
Rationale: 
Though little is known about the trophic position of yellow perch and its impact on the food web and 
ecosystem in Maryland, it is known that the fish, when small, consumes zooplankton and small 
crustaceans (e.g., cladocerans), and forage fish (e.g., silversides, shiners) when it is larger, and it likely 
competes with other fish for such prey (see Overview of Species) (Piavis 1991) (MD DNR 2002). 
Therefore, a reduction in yellow perch in the food web will be compensated by other guild species, 
competitors, or alternative prey. In the Great Lakes, yellow perch larvae similarly consume zooplankton 
(e.g., copepods and Daphnia) before moving to benthic prey (Roswell et al. 2014). Predators on yellow 
perch in Maryland have not been studied, but may involve some avian piscivores (MD DNR 2002). It is 
possible that there are some fish predators (on early stages, such as striped bass) (Piavis 1991). In the 
Great Lakes, alewife and walleye are predators on larval yellow perch (Roswell et al. 2014), and alewife 
have depressed yellow perch populations there (Great Lakes Report (Ng 2008)).  

There is an ecosystem-based management approach planned in the FMP (MD DNR 2002) and it is in the 
process of being assessed and implemented, but this has not yet fully occurred (MD DNR 2013). Most of 
the ecosystem research has revolved around improving water quality abiotic parameters (for the yellow 
perch) and conducting zooplankton monitoring (MD DNR 2013), but little research has looked at impacts 
of the fishery upon the ecosystem. The fishery was enhanced at times with hatchery-reared fish (1890–
1955, 1988–1992, and 2001), but no information is available on negative genetic effects from hatchery-
rearing. 

Most of the ecosystem-based work to date concerns important abiotic factors that affect yellow perch, 
primarily those that are caused by human watershed development. Primary habitat concerns relate to 
sedimentation and the loss of submerged aquatic vegetation (SAV), which is important habitat for adults 
and for spawning (MD DNR 2002) (Piavis 1991) (Kobell 2013). Restoration of submerged aquatic 
vegetation is under consideration (MD DNR 2013). Additionally, there are concerns with abiotic factors, 
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such as heavy metals (and other contaminants), eutrophication, and low dissolved oxygen (<5 mg/L), 
that are also associated with runoff of water from urbanized impervious surfaces (Piavis 1991). Low 
dissolved oxygen along with higher salinity intrusions (>2 ppt) are especially detrimental to larval and 
juvenile forms and may impede spawning and recovery of populations in more urbanized stream 
watersheds, such as the Severn River, which is closed due to low adult stocks (Uphoff et al. 2005). In 
addition, some contaminants associated with runoff (Piavis 1991) and coal ash (Burton and Pinkney 
1994) appear to negatively affect yellow perch. Contaminants have been shown to diminish the 
reproductive health of yellow perch and may explain lower recruitment in the most developed 
watersheds (Blazer et al. 2013). There are also concerns about rivers with low pH (and acid rain) (Piavis 
1991), as well as the effects on the life cycle of increased temperature due to climate change (MD DNR 
2013). 

Efforts to reduce such negative anthropogenic impacts on the habitat of yellow perch are likely vital to 
improving populations, particularly in those rivers that are most affected by the factors of 
sedimentation, low SAV, eutrophication, and low dissolved oxygen. This is especially true now that more 
management measures are in place to maintain existing stocks of yellow perch and to increase stocks in 
depleted rivers. However, research efforts to look at ecosystem impacts by the fishery have not yet 
been implemented. 
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