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Population

Canada: No directed fishery for this species occurs in Canadian waters and it is uncommon there compared to its abundance further south in U.S. waters [START_REF] Stokesbury | Windowpane seasonal distribution and survey availability on the southern portion of Georges Bank, USA[END_REF]. It is common in the southern Gulf of St. Lawrence in shallow, warmer waters, but is not fished there. Abundance in the Northumberland Strait has not declined since surveys began in 2001 but juveniles less than 10 cm in length were absent from the survey catch, indicating this area may not be utilized for nursery grounds [START_REF] Benoit | Impacts of environmental change and direct and indirect harvesting effects on the dynamics of a marine fish community[END_REF][START_REF] Bosman | Fish assemblages in a north Atlantic coastal ecosystem: Spatial patterns and environmental correlates[END_REF][START_REF] Hanson | Abundance, distribution, and diet of a small-bodied ecotype of windowpane[END_REF].

United States: This species is most abundant from the Gulf of Maine to the Chesapeake Bay in southern Virginia [START_REF] Hendrickson | Status of fishery resources off the northeastern U.S.: Windowpane flounder (Scophthalmus aquosus)[END_REF][START_REF] Stokesbury | Windowpane seasonal distribution and survey availability on the southern portion of Georges Bank, USA[END_REF]. Two fishery stocks are commercially exploited in U.S. waters: the Gulf of Maine/Georges Bank stock and the southern New England/Mid-Atlantic stock. Fishery independent scientific surveys are conducted annually in U.S. waters. Currently, the total stock biomasses (based on swept-area calculations using estimated gear efficiencies) are similar, but the biomass of the southern stock was estimated to be slightly smaller than that of the northern stock in terms of total tons in 2019 (NEFSC 2020).

The Gulf of Maine/Georges Bank stock has been overfished since 2007, but overfishing is not occurring. Biomass estimates are available for the years 1977-2019 (NEFSC 2020). A period of higher survey catch per unit effort (kg/tow) occurred in the 1970s and 1980s compared to a period of lower CPUE in the 1990s and 2000s. Annual abundance indices based on fishery independent scientific surveys have declined since 2000 despite decreasing fishing mortality and while being under a rebuilding plan. Based on length frequencies of the fish caught in the survey, no evidence indicates a lack of annual recruitment. Since about 2006, survey biomass has been relatively stable. Further research is needed on sources of mortality that may have increased as well as exploring a change in stock assessment models (NEFSC 2017, NOAA Fisheries 2020, T. Chute pers. comm. 2020). Regional shifts in water temperature may explain some of this population trend as the changes in abundance of this species are known to occur depending on changes in water temperature [START_REF] Stokesbury | Windowpane seasonal distribution and survey availability on the southern portion of Georges Bank, USA[END_REF].

The southern New England/Mid-Atlantic stock is not overfished, and overfishing is not occurring. Biomass estimates are available for the years 1977-2019. A period of steady decline in survey catch per unit effort (kg/tow) occurred until the 1990s, but CPUE has remained relatively stable or has increased slightly since then. Since about 2006, biomass in this stock has increased overall. Biomass still remains well below levels recorded during the early 1980s but it is above the recommended biomass sustainability limit. Fishing mortality is low. Survey biomass indices have been generally increasing since 2000 though the stock was considered overfished in 2005 and considered recovered by 2008. The adult condition index appears to be stable (NEFSC 2017, NOAA Fisheries 2020). Abundance in the New York/New Jersey Harbor estuary was low during a multi-year period of cold winter temperatures [START_REF] Wilber | Windowpane flounder (Scophthalmus aquosus) and winter flounder (Pseudopleuronectes americanus) responses to cold temperature extremes in a Northwest Atlantic estuary[END_REF]. The cause of biomass decline is unknown. Both stocks have experienced past periods of lower biomass, including in the late 1980s and early 1990s (NEFSC 2020). Comparison of surveys conducted by the federal government with those conducted by state agencies, which cover different depth strata in certain years within the time series, may help clarify stock trends (NEFSC 2008).

Current Population Trend: Stable

Habitat and Ecology (see Appendix for additional information)

This species generally inhabits sand to sand/silt and less frequently, mud bottoms on the inner continental shelf and in high salinity regions (generally) of bays and estuaries [START_REF] Dahlberg | An ecological study of Georgia coastal fishes[END_REF][START_REF] Weinstein | Shallow marsh habitats as primary nurseries for fishes and shellfish, Cape Fear River, North Carolina[END_REF], Wenner et al. 1982[START_REF] Murdy | Assessment of 19 Northeast Groundfish Stocks through 2007: Report of the 3rd Groundfish Assessment Review Meeting (GARM III)[END_REF][START_REF] Able | Ecology of Estuarine Fishes: Temperate Waters of the Western North Atlantic[END_REF]. This species avoids hypoxic conditions. Both adults and juveniles are found on the inner and mid-continental shelf year-round. Seasonal shifts in the location of high abundance of adults coincides with changes in water temperature throughout the year [START_REF] Stokesbury | Windowpane seasonal distribution and survey availability on the southern portion of Georges Bank, USA[END_REF]. Juveniles are present year-round within some estuaries. Juveniles move from shallow, inshore waters to deeper offshore waters as they grow [START_REF] Chang | Essential fish habitat source document: Windowpane, Scophthalmus aquosus, life history and habitat characteristics[END_REF].

Spawning season and location were discussed in detail by [START_REF] Able | Ecology of Estuarine Fishes: Temperate Waters of the Western North Atlantic[END_REF] who noted that spawning occurs over a protracted season from February to November. Spawning occurs on the inner continental shelf, Georges Bank and also in high salinity portions of estuaries. Spawning begins in spring in the southern Middle Atlantic Bight and coastal habitats of North and South Carolina (Morse and Able 1995, Able and Fahay 2010), reaches a peak in summer on Georges Bank, and then resumes in fall as a second part of a split season in the southern Middle Atlantic Bight (Able and[START_REF] Morse | Distribution and life history of windowpane, Scophthalmus aquosus, off the northeastern United States[END_REF][START_REF] Able | Ecology of Estuarine Fishes: Temperate Waters of the Western North Atlantic[END_REF]. This split spawning season produces two cohorts. Eggs and larvae are pelagic. Juveniles (10-20 mm standard length) settle from the pelagic in estuaries and on the continental shelf for the spring cohort, and primarily on the shelf for the fall cohort [START_REF] Morse | Distribution and life history of windowpane, Scophthalmus aquosus, off the northeastern United States[END_REF]. Growth rates observed for individuals from spring and fall cohorts were different, with growth rates of the spring cohort faster than those of the fall-spawned individuals (Able and Fahay 2010). These growth differences may produce differential survival rates for the two cohorts (Able and Fahay 2010) as sizeselected survival due to low winter temperatures was observed by [START_REF] Neuman | Overwinter growth and mortality of young-of-the-year windowpanes: Cohort-specific responses[END_REF] for youngof-the-year individuals. Smaller fish of both cohorts suffered higher mortalities than larger individuals, suggesting that spring-spawned individuals, which were larger at wintertime than were fall-spawned individuals, would have higher odds of over-wintering survival. This species feeds primarily on mysid shrimps, small fishes, and decapod shrimps [START_REF] Bowman | Food of northwest Atlantic fishes and two common species of squid[END_REF]. It also occasionally consumes a variety of other prey including chaetognaths, amphipods, isopods, euphausiids, other crustaceans, squids, mollusks, polychaetes, salps, and ascidians [START_REF] Hildebrand | Fishes of Chesapeake Bay[END_REF][START_REF] Bowman | Food of northwest Atlantic fishes and two common species of squid[END_REF][START_REF] Able | Ecology of Estuarine Fishes: Temperate Waters of the Western North Atlantic[END_REF].

The maximum total length is 51 cm [START_REF] Hendrickson | Status of fishery resources off the northeastern U.S.: Windowpane flounder (Scophthalmus aquosus)[END_REF]). Length at 50% maturity (L50) occurs at sizes slightly greater than 20 cm and 1.5 years of age (T. Chute pers. comm. 2020). Longevity is estimated to be 8 years [START_REF] Moore | Studies on the marine resources of Southern New England, VI: The sand flounder, Lophopsetta aquosa (Mitchill); a general study of the species with special emphasis on age determination by means of scales and otoliths[END_REF]. As an estimate of natural mortality is not available, the recommended IUCN Red List equation where generation length = (1/adult mortality) + age of first reproduction, was not applied here. When applying an age at first reproduction of 1.5 years and longevity of 8 years, generation length for this species is estimated at 5 years based on the following alternative equation recommended by the IUCN Red List methods: Age at first reproduction + (Age at last reproduction -age at first reproduction)/2. By comparison, Scophthalmus rhombus, an eastern Atlantic species that reaches a slightly larger size than S. aquosus, has an estimated generation length of 7 years based on an age at first maturity of 2 years.

Systems: Marine

Use and Trade

Because of its relatively small size and thin body, this species is not directly targeted by recreational or commercial fisheries. It is taken as bycatch in commercial bottom trawl and dredge fisheries [START_REF] Grothues | Reducing discards of flatfish in the sea scallop dredge fishery by dredge pause[END_REF][START_REF] Stokesbury | Windowpane seasonal distribution and survey availability on the southern portion of Georges Bank, USA[END_REF], and sometimes retained in the trawl fisheries. Recreational catches occur but are negligible [START_REF] Hendrickson | Status of fishery resources off the northeastern U.S.: Windowpane flounder (Scophthalmus aquosus)[END_REF].

Threats (see Appendix for additional information)

The cause of declines in subpopulations (stocks) of this species is not well understood. Fishing pressure has been low, but mortality estimates for individuals in the discarded bycatch, which are considered to be 100% regardless of fishing gear type (T. Chute pers. comm. 2020), may contribute to these declines [START_REF] Hendrickson | Status of fishery resources off the northeastern U.S.: Windowpane flounder (Scophthalmus aquosus)[END_REF]. Also, as this species is sensitive to shifts in water temperature, stock size and location may be impacted by climate change [START_REF] Wilber | Windowpane flounder (Scophthalmus aquosus) and winter flounder (Pseudopleuronectes americanus) responses to cold temperature extremes in a Northwest Atlantic estuary[END_REF][START_REF] Stokesbury | Windowpane seasonal distribution and survey availability on the southern portion of Georges Bank, USA[END_REF].

Estuarine fish habitats in Downeast Maine are generally characterized by low to very low composite stressor index scores, while those in southern Maine and New Hampshire have higher stressor scores (Greene et al. 2015). If environmental conditions decline in these estuaries, negative impacts can be expected on populations of species residing in these habitats, including that of this species.

Conservation Actions (see Appendix for additional information)

The U.S. stocks are managed by NOAA Fisheries and the New England Fishery Management Council under the Northeast Multispecies Fishery Management Plan. The Gulf of Maine/Georges Bank stock is under a rebuilding plan. Fishing regulations include vessel permitting, recreational restrictions, seasonal area fishing closures, minimum fish size and annual catch limits. Since 2010, this species has not been permitted to be possessed in U.S. federal waters. Research is needed on causes of past decline. 
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Appendix

Habitats and Ecology

Generation Length (years): 5
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