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2. SUMMARY 

This Amendment 1 to the Fishery Management Plan for the Summer Flounder Fishery (FMP), prepared by the 
Mid-Atlantic Fishery Management Council (Council) in cooperation with the New England and South Atlantic 
Fishery Management Councils, is intended to protect small summer flounder (under 13'') from the 1989 and 
1990 year classes. In the absence of the measures proposed in this Amendment, the spawners necessary for 
future year classes are in jeopardy. 

Currently, a very large segment of the population is comprised of three year classes. Therefore, it is essential 

that we protect the 1989 and 1990 year classes from destruction through discarding to provide a spawning 
biomass. 

This Amendment was prepared when it was learned the Council could not expect the National Marine Fisher­
ies Service (NMFS) to enact emergency regulations to protect those year classes without further Council ac­
tion. The principal reason given for not implementing emergency action at that time was that regulations of 
such a nature are likely to be extremely controversial and, therefore, there was a great reluctance to imple­
menting them without either extraordinarily strong documentation of emergency need and relationship be­
tween such proposed relief and the emergency action requested as well as an opportunity for public com­
ment on the proposal. The Council prepared a hearing draft of this Amendment, held hearings, received 
written comments, and revised the Amendment significantly based on those comments. 

The changes made by the Council in the final version of Amendment 1 should satisfy most of the commentors. 
The requirement for the entire net to meet the minimum mesh size beginning with the second year of imple­
mentation has been dropped from this Amendment. Exemptions have been included for the northeast off­
shore fishery and the fly net fishery. The northeast offshore exemption is to be implemented through a read­
ily enforceable permit election system. 

This Amendment will be superceded by Amendment 2, which is under preparation by the Council, the New 
England and South Atlantic Councils, and the Atlantic States Marine fisheries Commission (ASMFC). Amend­
ment 2 will address the total stock problem and contain measures to prevent overfishing. Amendment 2 is 
scheduled for completion in May 1991. 

The Amendment will manage the summer flounder (Paralichthys dentatus) fishery pursuant to the Magnuson 
Fishery Conservation and Management Act of 1976, as amended (MFCMA). The management unit remains 
unchanged and is summer flounder in US waters in the western Atlantic Ocean from the southern border of 
North Carolina northward to the US- Canadian border. The objectives of the FMP continue to be: 

1. reduce fishing mortality on immature summer flounder; 

2. increase the yield from the fishery; 

3. promote compatible management regulations between the Territorial Sea and the EEZ; and 

4. minimize regulations to achieve the management objectives recognized above. 

The management measures for this Amendment are: 

1. Only otter trawl vessels with 5.511 minimum mesh (diamond mesh) or 6" minimum mesh (square mesh), in­
side measure, applied throughout the cod end for at least 75 continuous meshes forward of the terminus 
of the net may retain more than 500 lbs of summer flounder. If the fish are landed in a State that has a 
larger minimum net mesh size, the State limit would prevail. There are two exceptions to this rule: 

a. Vessels fishing seaward of the line described below may obtain a special permit from NMFS in ad­
vance of doing so. Vessels with this special permit are exempted from the minimum net mesh regula­
tions, but are prohibited from fishing west (landward) of the line. NMFS is authorized to establish 
procedural rules necessary to process applications for and cancellation of these special permits in or­
der to facilitate enforcement. 

The line follows 71°30' west longitude south to its intersection with Loran C 8860-Y-43750, thence 
northeasterly along Loran C 8860-Y-43750 to 41°00.0'N, 70°49.5'W, thence easterly to 41°00.0'N, 

70°30.0'W, thence southerly to 40°50.0'N, 70°30.0'W, thence easterly to 40°50.0'N, 69°40.0'W, thence 
southerly to 40°33.5'N, 69°40.0'W, thence southwesterly along Loran C 9960-Y-43500 to 40°26 . 5' N, 

70°40.0'W, thence northerly to 40°40.5'N, 70°40.0'W, thence southwesterly along Loran C 9960-Y-

43600 to 40"30.0'N, 72°00.0'VV, thence southerly to 40°17.8'N, 72°00.0'W, thence southwesterly along 
Loran C 9960-Y-43500 to 40°15.5'N, 72G20.0'W, thence southerly along 72°20.0'VV, to the southern 
limit of the management unit (Figure 17). 
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b. Vessels fishing in the fly net fishery are exempt from the minimum mesh size requirement. A fly net is 
a two seam otter trawl with the following configuration: 

(1) The net has large mesh webbing in the wings with a stretch mesh measure of 811 to 6411• 

(2) The first body (belly) section of the net consists of 35 meshes or more of 8" (stretch mesh) web­
bing or greater. 

(3) In the body section of the net the stretch mesh decreases in size relative to the wings and contin­
ues to decrease throughout the extensions to the cod end, which generally has a webbing of 2" 

(stretch mesh). 

Vessels fishing with a fly net may catch no more than 50 lbs of summer flounder in any haul back of 
the fly net. This is necessary to assure that the exemption is not abused. 

If the Regional Director determines after a review of annual data that the summer flounder catch in 
the fly net fishery exceeds 1% of the total catch in the fly net fishery, he may rescind the exemption. 

2. Otter trawl vessels retaining more than 500 lbs of summer flounder and subject to the 5.5" minimum 
mesh (diamond mesh) or 6

" 
minimum mesh (square mesh) regulation may not have available for immedi­

ate use any net, or any piece of net not meeting the mesh size requirements, or mesh that is choked off. 
A net that conforms to one of the four following specifications and which cannot be shown to have been 
in recent use is considered to be "not available for immediate use": 

a. nets stowed below deck; or 

b. nets stowed and lashed down on deck; or 

c. nets which are on reels and are covered and secured with the cod end removed; or 

d. nets which are secured in a manner approved by the Regional Director. After review and approval, 
the Regional Director may specify alternative manner(s) of securing nets by notice in the Federal Reg­
ister. 

A net is considered to be stowed below deck if it is fan folded (flaked) and bound around its circumfer­
ence and securely fastened to the deck of the vessel. Towing wires (any wires including the" leg" wires), 
must be detached from the net. 

A net is considered to be stowed and lashed down on deck if it is fan folded (flaked) and bound around its 
circumference and securely fastened to the deck or the rail of the vessel. The towing wires (any wires in­
cluding the '1leg" wires), must also be detached from the net. 

A net on a reel is considered to be "stowed and lashed down on deck" only if the entire surface of the net 
on the reel is covered with canvas or similar material which is securely bound, the towing wires (any wires 
including the "leg" wires), must also be detached from the net, and the cod end is removed from the net 
and stored below deck. 

3. A fishing vessel may not use any means or device which would obstruct the meshes on the top of the reg­
ulated portion of a trawl net, except that one net strengthener may be attached (only at its outside 
edges) to the top of the regulated portion of a trawl net, if such net strengthener consists of mesh materi­
al similar to the material of the regulated portion of the net and has a mesh size of at least twice the au­
thorized minimum mesh size. "Top of the regulated portion of the net" means the 50% of the entire reg­
ulated portion of the net which (in a hypothetical situation) would not be in contact with the ocean bot­
tom during a tow if the regulated portion of the net were laid flat on the ocean floor. 

4. States with minimum mesh regulations larger than those established in this FMP are encouraged to main­
tain them. 

5. Since it will be difficult to detect a violation of the minimum mesh net regulation, the penalty for indi­
viduals detected of such a violation must be sufficient to provide an adequate deterrent. Therefore, it is 
recommended that penalty for the first offense be a six month loss of permit and the penalty for a second 
offense be a one year loss of permit. After imposition and expiration of such a penalty, if the individual 
fishes without penalty for three consecutive years, the earlier offenses are expunged from the record. 

The Amendment also defines overfishing for summer flounder as fishing in excess of the Fmax level. 

The provisions of the existing FMP [for example, 13" minimum size limit as well as annual permits for com­
mercial vessels and vessels for hire in the recreational fishery (party and charter boats)] continue in effect un­
changed. 
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4. INTRODUCTION 

4.1 DEVELOPMENT OF THE PlAN 

The Council first considered the development of a fishery management plan for summer flounder in late 
1977. During the early discussions, the fact that a significant portion of the catch was taken from State wa­
ters was considered. As a result, on 17 March 1978 a questionnaire was sent by the Council to east coast State 
fishery administrators seeking comment on whether the plan should be prepared by the Council or by the 
States acting through the Atlantic States Marine Fisheries Commission (ASMFC). 

It was decided that the initial plan would be prepared by ASMFC. The Council arranged for NMFS to make 
some of the CouncWs programmatic grant funds available to finance preparation of the ASMFC plan. New 
Jersey was designated as the State with lead responsibility for the plan. The State/Federal draft was adopted 
by the Atlantic States Marine Fisheries Commission at its annual meeting in October 1982. The original Coun­
cil FMP (MAFMC 1988) was based on the ASMFC management plan. 

The Council adopted the original FMP for public hearings on 29 October 1987. The public hearings were held 
in January 1988 in Fairhaven, MA; Galilee, Rl; Riverhead, NY; Rockville Center, NY; Wall, NJ; Cape May Court 
House, NJ; Lewes, DE; Annapolis, MD; Norfolk, VA; Morehead City, NC; and Manteo, NC. 

Following public hearings, the original FMP was adopted by the Mid-Atlantic Council on 16 April 1988. The 
South Atlantic Fishery Management Council endorsed the FMP on 28 April 1988 (Joseph pers. comm.). The 
New England Council, also in April1988, adopted a motion supporting a 13" minimum fish size and no mesh 
size initially, with an automatic minimum size limit increase to 14" at the end of three years, rather than the 
framework measure adopted by the Mid-Atlantic and South Atlantic Councils (Marshall pers. comm.). 

NMFS approved the original FMP on 19 September 1988. 

4.2. P ROBlEM ADDRESSED BY THE FMP 

Summer flounder are over exploited. The best currently published indicators, on which the Amendment is 
based, show that instantaneous fishing mortality (F) is at least 1.0, while the rate which maximizes the harvest 
(Fmax> is 0.35. Thus, fishing mortality is triple the rate which would produce the maximum yield per recruit. 
Preliminary analyses from an October 1990 workshop indicate that the summer flounder resource could be in 
much worse condition. A minimum fishing mortality estimate of 1.4 was developed and fishing mortality 
could be as high as 2.1. A reanalysis of the Fmax level produced an estimate of 0.23 as opposed to the previous 
0.35 estimate. Thus, the difference between the fishing rate which produces the maximum yield and the cur­
rent level of harvest is at least 6 fold, rather than 3 fold. The instantaneous fishing mortality rate is easily 
translated into an annual survival estimate. With a fishing mortality rate of 1.4, only about 20% of all sum­
mer flounder that are alive now will be alive one year later. An annual survival estimate that corresponds to a 
fishing mortality rate of 2.1 is only 10%. The level that corresponds to the Fmax rate is 65%. Obviously, gains 
in long term yield from the fishery and increases in stock size could be realized by significantly reducing fish­
ing mortality from current levels. Overfishing id defined in this Amendment as fishing in excess of the Fmax 
level. 

Long term trends in abundance and recruitment of summer flounder were derived from several local and 
coastwide surveys at the October 1990 workshop. In general, these indices indicated that summer flounder 
were approximately 5 times more abundant in the mid to late 1970's than in the late 1980's. These surveys 
also indicated that the 1988 year class was poor and the 1989 and 1990 year classes "no better than average". 
In addition, the coastwide NEFC survey did not collect any summer flounder older than age 3 in the 1990 sur­
vey, although a decade ago summer flounder as old as 10 years were collected. 

Spawning biomass per recruit declines markedly with increasing fishing mortality on females (Figure 11). An 
Fmax level (0.35) of fishing corresponds to a spawning stock biomass per recruit level of 20% Maximum 
spawning stock biomass per recruit levels of 30% and 40% would correspond roughly with F levels of 0.25 
and 0.20. Current levels ofF ( 1.0) would be equivalent to a spawning stock biomass per recruit level of about 
7% of the maximum. If the current F levels are as high as 2.0, then the spawning stock biomass per recruit lev­
el would be only 2-3% of the maximum level. 

At present, as a direct result of high rates of fishing mortality, both commercial and recreational catches of 
summer flounder are comprised primarily of 0 to 2 year old fish. Individuals of this species have previously 
been known to live up to 20 years, yet older and larger fish are now infrequent in the landings. This indicates 
a severely compressed age composition of the summer flounder stock. Such age class compression poses a 
great risk to recruitment because the older, more fecund spawning adults are being too rapidly removed 
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from the population and nearly all of the new fish are being spawned by individuals that only get to spawn 
once or at most twice before they are caught and killed by fishermen. 

Summer flounder commercial Iandi ngs for the first quarter of 1990 veri·fy the fishery independent survey indi­
ces. Commercial landings in 1989 plummeted to only 21 million pounds, which was the lowest in the past 15 

years and only 70% of the average Iandi ngs for the 1980's. Landings for 1990 appear to be even worse; only 
29% as many pounds were landed during the first quarter of 1990 as were landed in 1989. Coastwide aver­
age price for the first quarter of 1989 was $1.38/pou nd, whereas in 1990 the average had risen to 
$1.94/pound, partially offsetting the reduced landings. 

4.3. MANAGEMENT OBJECTIVES 

The objectives of the FMP are to: 

1. reduce fishing mortality on immature summer flounder; 

2. increase the yield from the fishery; 

3. promote compatible management regulations between the Territorial Sea and the EEZ; and 

4. minimize regulations to achieve the management objectives recognized above. 

4A MANAGEMENTUNIT 

The management unit is summer flounder (Paralichthys dentatus) in US waters in the western Atlantic Ocean 
from the southern border of North Carolina northward to the US-Canadian border. 

5. DESCRIPTION OF THE STOCK 

5.1. SPECIES DISTRIBUTION 

The summer flounder is one of the lefteye flounders in the family Bothidae. The geographical range of the 
summer flounder (Paralichthys dentatus) encompasses the estuarine and coastal waters from Nova Scotia to 
Florida (Leim and Scott 1966 and Gutherz 1967). Briggs (1958) has given their range as extending into the 
northern Gulf of Mexico. The center of its abundance lies within the Middle Atlantic Bight. North of Cape 
Cod, Massachusetts, and south of Cape Fear, North Carolina, summer flounder numbers begin to diminish 
rapidly (Grosslei n and Azarovitz 1982). South of Virginia, two closely related species, the southern flounder 
(Paralichthys /ethostigma) and the gulf flounder (Paralichthys a/bigutta) occur and sometimes are not distin­
guished from summer flounder. 

In the Middle Atlantic Bight, summer flounder can be found from the outer portion of the continental shelf 
to shallow inshore waters, and they exhibit strong seasonal inshore - offshore movements as observed in 
trawl survey data (Figures 1 and 2). Summer flounder normally inhabit shallow coastal and estuarine waters 
during the warmer months of the year and remain offshore during the fall and winter (Bigelow and Schro­
eder 1953). 

Summer flounder are serial spawners (multiplicity of egg batches which are continuously matured and shed) 
with a relatively protracted reproductive season (Morse '1981). lchthyoplankton survey data show the general 
spawning areas in the Middle Atlantic Bight (Figure 1). Spawning occurs during the fall and winter while the 
fish are moving offshore or at their wintering grounds. The well defined seasonal migratory/spawning pat­
tern varies with latitude. Smith ( 1973) noted a seasonal progression with fish spawning and moving offshore 
earlier in the northern part of the range. Spawning generally occurs from September through December 
north of Chesapeake Bay and from November through February south of the Bay. Peak egg abundance 
(based on 1\/IARMAP surveys as reported in Able et al. 1990) occurs in October through December, with Octo­
ber and November being the two months when most eggs were collected. Unfortunately, very limited sam­
pling, only 5 stations, occurred in December south of New England. The offshore migration is presumably 
keyed to declining water temperature and decreases in photoperiod during the autumn. Larvae and post lar­
vae drift and migrate inshore, entering coastal and estuarine nursery areas from October to May. The small­
est larvae ( < 2") are most abundant in October through December based on IVIARMAP surveys (Able eta/. 
1990). The fry become demersal on reaching coastal waters and the first year is spent in bays or inshore areas 
over the entire range of the species. 

Summer flounder are distributed widely over the continental shelf during the spring, from 1 to 1000 ft in 
deplh (Sissenwtne eta/. 1979). During summer and autumn, summer flounder are primarily captured in 
depths of less than 300 ft. During winter, they generally are not found at depths of less than 200ft. The dis­
tribution of summer flounder by depth is related to their temperature distribution (Sissenwine eta/. 1979). 
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During spring they are primarily found between 46° and 61° F. During summer the distribution is between 59 

and 82° F. The autumn distribution is between 54 and 82° F and the winter distribution is between 41 o and 52° 

F. Prerecruit summer flounder are most abundant at temperatures in excess of 59° F, during the months in 
which they are caught by the trawl surveys (Sissenwi ne eta/. 1979). 

Examination of the distribution pattern of prerecruit (less than or equal to 12" TL) summer flounder indicate 
a striking absence of small fish in northern areas (Fogarty 1981). Both spring (Figure 3) and autumn (Figure 4) 

bottom trawl survey data indicate that the concentration of young of year summer flounder is south of 39° 

latitude. The i rnportance of the Chesapeake Bight to this species is demonstrated by the fact that almost all 
of the young of year caught during the 1968 through 1979 spring surveys (Figure 3) were from this area. 
Some young of year summer flounder appear in the other areas during the autumn (Figure 4) but the per­
centage is again very high in the Chesapeake area. The primary nursery grounds for juveniles are the sounds 
of North Carolina, Chesapeake Bay, and the bays of the eastern shore of Virginia; however, juveniles are dis­
tributed to some extent during spring, summer, and fall in many estuaries from Massachusetts to North Caro­
lina. 

Powell and Schwartz (1977) evaluated the distribution of summer flounder and southern flounder which ex­
tensively use Pamlico Sound and the adjacent estuaries as nursery areas. Both species remain in these estu­
aries for the first 18-20 months of their life before moving into the ocean waters Benthic (sea floor) substrate 
and salinity appear to be the two most important factors governing the distribution of the two species. Pow­
ell and Schwartz (1977) reported that summer flounder are most abundant in areas of moderate to high sal­
inities and sandy bottom, while southern flounder prefer areas of low salinity and clayey silt or organic rich 
mud bottom. 

Juveniles in southern waters generally overwinter in bays and sounds whereas in the north there is some 
movement offshore with the adult migration, although many larval and juvenile summer flounder still re­
main inshore through the winter months (Smith and Daiber 1977 and VVilk eta/. 1977). The offshore popula­
tion returns to the coast and bays in the spring with a tendency to return to the same estuary as the year be­
fore or to move to the north and east (Poole 1962; Murawski 1970; Westman and Neville 1946; and Hamer 
and Lux 1962). Those which enter bays and estuaries generally stay the entire SLtmmer. In the northern part 
of the range, fish which spend their summer in a particular bay tend largely to return to the same bay in the 
subsequent year. For example, although the northeast dispersal is considerable, with some summer flounder 
from inshore New Jersey moving the following year to Long Island, the majority of the fish return to inshore 
New Jersey. This homing is evident also in the summer flounder which largely return to New York waters, 
with some movement to waters off Connecticut, Rhode Island and Massachusetts (Poole 1962). 

Considerable attention has been devoted in recent years to determining the population structure of summer 
flounder in the Middle and South Atlantic Bights. Wilk eta/. (1980), on the basis of stepwise linear discrimi­
nant analysis of morphometric and meristic features of summer flounder samples collected along the eastern 
seaboard from New York to Florida, concluded that a significant difference exists between summer flounder 
samples north and south of Cape Hatteras. Summer flounder collected throughout the Middle Atlantic Bight 
were statistically similar, as were fish sampled in the South Atlantic Bight. Population intermixing was most 
prevalent off North Carolina. Wilk eta/. (1980) suggested that Cape Hatteras forms a zoogeographical bar­
rier resulting in reproductive isolation of summer flounder. Fogarty eta/. (1983) support the findings of Wilk 
eta/. ( 1980) that summer flounder north and south of Cape Hatteras are statistically separable on the basis of 
morphometric characters, with apparent intermixing of northern and southern contingents in the vicinity of 
Cape Hatteras. Tagging studies currently being conducted in Virginia (Desfosse eta/. 1988) preliminarily indi­
cate that two subpopulations of summer flounder may inhabit Virginia inshore waters. The most recent sum­
mer flounder stock assessment (USDC 1986) is based on the assumption of a unit stock existing north of Cape 
Hatteras. 

The summer flounder stock discrimination workshop reported on in Fogarty eta/. ( 1983) was unable to exam­
ine adequately the hypothesis of multiple stocks in the IVIiddle Atlantic Bight. Smith ( 1973) identified concen­
trations of summer flounder eggs off Long Island, Delaware-Virginia, and North Carolina. The workshop con­
cluded however that distribution of summer flounder eggs and larvae was continuous throughout the Mid­
dle Atlantic Bight and that apparent concentrations identified by Smith ( 1973) may have been due to sam­
pling variability. 

This FMP is based on the agreement of the ASIVlFC Summer Flounder Scienti fie and Statistical Committee and 
the fVIAFMC Scientif ic and Stalistical Committee that the most reliable biological data available indicate lhat 
management options be based on a unit stock. 
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5.2. ABUNDANCE AND PRESENT CONDITION 

Total US commercial landings of summer flounder from the management unit of this FMP (North Carolina 
and north) peaked in 1979 at nearly 42 million lbs (Table 1). The reported landings in 1989 of slightly over 21 
million lbs were the lowest landings in the past 15 years and one half the peak amount. Commercial landings 
have been consistently high since the mid 1970's but plummeted coastwide in 1989. Increased commercial 
landings in the mid 1980's are attributable mainly to increased levels of effort. Landings for 1990 appear to 
be even worse; only 29% as many pounds were landed during the first quarter of 1990 as were landed in 
1989. Coastwide average price for the first quarter of '1989 was $1.38/pound, whereas in 1990 the average 
had risen to $1.94/pound, partially offsetting the reduced landings. 

Since 1980, 71% of the reported commercial landings of summer flounder have come -from the EEZ (Table 2). 
The percentage of landings attributable to the EEZ was at its lowest in 1983 with 63% and was the highest in 
1989 at 77% (Table 2). In 1988 over 25 million lbs of summer flounder were landed from the EEZ, whereas in 
1989 the EEZ amount had fallen to less than 17 million lbs. Tremendous variability in summer flounder land­
ings exist among the States, over time, and the percent of total summer flounder landings taken from the EEZ 
has varied widely among the States (section 7 more fully describes some of these differences). 

Estimated recreational catch of summer flounder in 1989 was 5.0 million lbs (Table 3). Estimated recreational 
catch derived from the 1980 through 1989 Marine Recreational Fishery Statistics Surveys (IVIRFSS) has aver­
aged 30 million lbs and has ranged from 5.0 to 54.5 million lbs. No consistent annual pattern is discernible ex­
cept that the 1989 catch plummeted. Summer flounder are generally the second most frequently caught spe­
cies by marine recreational fishermen along the East coast and comprise roughly seven percent of the total 
weight of all fish caught (Table 3). 

A stratified random bottom trawl survey has been conducted in the spring and autumn by NEFC (Clark 1978). 
The continental shelf between Cape Hatteras and Nova Scotia has been sampled since 1967 during the au­
tumn survey and was also sampled between New Jersey and Nova Scotia during 1963 and 1966. The spring 
survey began in 1968 and has sampled from Cape Hatteras to Nova Scotia. The survey area is stratified into 
geographical zones (Figure 5) primarily on the basis of depth and latitude. Approximately 300 stations are 
sampled during each survey (Clark 1978). A 30 minute tow is taken at each station at an average speed of 3.5 
knots. 

Bottom trawl surveys conducted during the spring in offshore waters were used to provide indices of abun­
dance for summer flounder. Spring surveys were considered the most reliable indicators of biomass because 
summer flounder are concentrated in offshore areas during spring surveys and are more consistently avail­
able to the gear than in the fall (USDC 1986). A smoothed index (Pennington 1986) for the survey catch per 
tow was constructed and used as the index of relative abundance. The method involves development of a 
time series model for the stratified mean catch per tow to filter measurement error (changes in catchability) 
from changes in population abundance. The delta distribution (Pennington 1986) stratified mean catch per 
tow was low during the late 1960's and early 1970's, increased during the mid 1970's and then remained high 
throughout the 1980's until 1989 again saw the index pi ummet to the low of the early years of the survey (Ta­
ble 4). The 1985 and 1986 survey indices were higher than 1983 and 19841evels, however caution is necessary 
in interpreting the indices since 1985 because of a change in trawl performance attributable to new doors. 
There appears to be a significant increase in gear efficiency for all species combined with the new door type 
(USDC 1986). Results of a gear comparison experiment (Fogarty pers. comm.) which targeted on summer 
flounder, showed no effect of door type; however, sample sizes were low, thus suggesting further experi­
ments for summer flounder are needed. Byrne and Forrester (1987) analyzed gear comparison experiments 
conducted in 1984 of five flat fish species (not summer flounder) which concluded that the previously report­
ed differences (USDC 1986) between trawl doors, primarily involved cod and haddock. If the replacement 
doors that were used beginning in 1985 are actually more effective at collecting summer flounder, then the 
survey index for 1989 may actually be lower in comparison to the early years of the survey. 

Annual variations in the timing of migratory activity may directly affect the availability of summer flounder 
during the surveys. Prior to the autumn migration, summer flounder are generally located in coastal areas 
and estuaries and are not available to the survey. Any delay in movements from coastal locations could re­
duce availability of summer flounder during the autumn bottom trawl surveys, thus resulting in underestima­
tion of survey abundance indices. Confidence intervals computed for survey indices differ among years (Table 
4). Summer flounder at the extremes of the geographical range may be particularly vulnerable to environ­
mental fluctuations, resultmg in variable survival rates and/or changes in distribution patterns. With the 
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large variability, Fogarty (1981) suggests that proportional changes in abundance of less than approximately 
half may not be detected with high probability. 

Several States have been running fisheries surveys for the past decade (Table 5), and although practically 
none of the surveys are specifically designed for summer flounder only, the duration of the consistent sam­
pling allows for the detection of trends in summer flounder abundance. These surveys also allow for the de­
tection of relatively poor or good year classes. Nearly every State had poor recruitment in 1988 (Table 5), and 
although quantification of the 1989 year class was not possible by SAW 9 (USDC 1989c), verbal commitments 
from nearly every State biologist at SAW 9, indicated that 1989 was slightly better for recruitment, than was 
1988. Preliminary VIMS young of year summer flounder survey indices indicate that 1989 was about the same 
as the 1987 CPUE number (0.77 vs. 0.75, respectively) while the 1990 CPUE estimate was nearly triple the pre­
vious year's estimate (Table 6). Caution is necessary, however, in that the effort for 1990 was reduced to only 
about one-third the previous four year average effort. The appearance from VIMS data (Musick 1990) that 
1989 was "fair" to "average" and that the 1990 year class was "good" is shared by numerous State summer 
flounder researchers: Monaghan (NC), Casey (MD), Seagraves (DE), Scarlett and Able (NJ), and Castenada 
(NY). This new recruitment of the 1989 year class was observable from the NEFC coastwide spring survey in­
dex, where 87% (0.62 of 0. 71) of the total number of summer flounder that were caught were from that year 
class (Table 7). The very poor 1988 year class, that all of the States identified, also was apparent in the NEFC 
survey, in that the survey number in 1989 was the lowest on record (the NEFC survey does not collect summer 
flounder young of the year because of their estuarine distribution). Although the 1990 index was more than 
50% greater than the 1989 index, the 1990 number was still the second lowest in the time series. There were 
no fish older than age 3 represented in the 1990 survey, while as recently as a decade ago fish up to age 'I 0 
were collected. Thus, from these indices it is obvious that, although some new recruitment to the fishery may 
occur in the near future (that is, the 1989 year class), unless measures to protect this year class are implement­
ed, the fishery can quickly overharvest this one year class and have nothing else to support the fishery or the 
resource. 

Scarlett (198'1) reported that the spring biomass indices for the entire survey area were significantly correlat­
ed with commercial landings. Commercial catch per unit effort (days fished) indices were calculated for ton­
nage classes 2, 3, and 4 otter trawlers (5- 50 GRT, 51-150 GRT, and 15'1-500 GRT, respectively) for trips in which 
5% or greater of the catch was comprised of summer flounder. Catch per unit effort was similar for all three 
vessel classes from 1967 through 1975. After 1975, similar trends in CPUE are evident, however tonnage 
classes 3 and 4 show significantly higher CPU E than tonnage class 2 (Table 8). 

Catch per effort for tonnage class 2 vessels ranged from a low of 970 lbs in 1970 to a high of 2,646 lbs in 1974. 
The CPUE remained relatively constant from 1977 through 1982, increased slightly in 1983 and 1984, and then 
declined to its lowest level since 1972 in 1985 (Table 8). 

5.3. STOCK CHARACTERISTICS AND ECOLOGICAL RELATIONSHiPS 

5.3.1. Spawning 

Summer flounder spawn during the fall and winter as they migrate offshore or are at their wintering 
grounds. Smith (1973) found that spawning starts in mid-September between southern New England and 
New Jersey. As the season progresses spawning moves southward, and by October spawning takes place 
nearly as far south as Chesapeake Bay. Spawning has been reported to continue into March (Morse 1981). 
Spawning habitat occurs over the entire shelf between Cape Cod, Massachusetts and Cape Lookout, North 
Carolina. 

Morse (1981) documented that summer flounder are serial spawners (Figure 6). The multiplicity of modes in­
dicate egg batches are continuously matured and shed during a protracted spawning season. The complete 
separation of a ripe egg batch just prior to being shed can be seen in the "running ripe" figure at modal egg 
diameter of 1.00 mm. A few residual eggs from a previously spawned batch are evident in the "partially 
spent" graph of Figure 6. 

Morse (1981) calculated the percent of ovary weight to total fish weight as an index for maturity. The mean 
maturity index increased rapidly from August to September, peaked in October- November, then gradually 
decreased to a low in July (Table 9). The wide range in the maturity indices during the spawning season indi­
cates nonsynchronous maturation of females and a relatively extended spawning season. The length and 
peak spawning time as indicated by the maturity index agree with re!>ults determined by egg and larvae oc­
currence (Smith 1973 and Herman 1963). 
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Fertilized eggs are buoyant, floating at or near the surface, and are spherical with a transparent rigid shell of 
about 0.04" _ The heaviest concentrations of eggs and larvae are found between Long Island and Cape Hat­
teras (Smith 1973); most eggs were taken within 17 mi of shore and larvae were most abundant 12 to 45 mi 
from shore. Larvae were found in the northern part of the Middle Atlantic Bight from September to Febru­
ary, and in the southern part from November to May. MARMAP survey data (Able et al.) indicate that peak 
egg abundance occurs in October through December with October and November being the two months 
when most eggs were collected. Unfortunately, very limited sampling, only 5 stations, occurred in December 
south of New England. 

Smith ( 1973) found that eggs were most abundant (approximately 77% of the total) in the water column 
where bottom temperatures were between 53 and 66° f_ However, eggs were found in temperatures as cold 
as 48° F and as warm as 73° F. Larvae have been found in temperatures ranging from 32° to 74° F, but are most 
abundant between 48° and 64° F. The incubation period from fertilization to hatching is estimated to vary 
with temperatures as follows: about 142 hours at 48° F; 72 to 75 hours at 64° F; and 56 hours at 73° F (Smith 
1973). The smallest larvae (<2'') are most abundant in October through December based on MARMAP sur­
veys (Able eta/. 1990). 

5.3.2. Age and Growth 

Several authors have investigated length at age relationships for summer flounder (Poole 1961; Eldridge 
1962; Smith and Daiber 1977; Shepherd 1980 and Richards 1970). The results of these past studies are not in 
total agreement. Summer flounder scales and fin rays follow the generalized temperate water growth pat­
tern and indicate that rapid growth begins in early summer, continuing (probably intermittently) into the fol­
lowing winter. Growth rate interpretation based upon otolith zones may not be reliable due to problems 
with poor calcification and/or with resorption. Si nee the scientific I iterature was not consistent and age and 
growth information is critical for management, ASMFC sponsored an age and growth workshop (Smith eta/. 
1981). 

The calculated summer flounder lengths (Table 1 0) for Powell, Smith and Daiber, and Shepherd were consid­
ered realistic estimates for normal summer flounder growth by the 1980 workshop participants. Poole's 
(1961) lengths, while considered valid, were thought to be representative of very rapid growth not normally 
found. Eldridge's ( 1962) age groups should be adjusted back one year to fit the growth pattern selected by 
the workshop (Smith eta/. 1981 ). 

Since summer flounder spawn over half the year, the workshop considered a 1 January birthday for uniform­
ity. Thus, fish were not considered one year old unless they passed their first summer, thereby eliminating the 
possibility of an October hatched fish being considered one year old the following January (Smith eta/. 1981 ). 

Although Poole's (1961) results show faster growth than the others, all studies showed that females grow 
more quickly than males and are consistently larger than their male counterparts at any given age except for 
the first few months after hatching_ 

During the 1980's, significant disagreements and confusion among summer flounder researchers arose over 
the results of the 1980 workshop. In June of 1990, ASMFC and NMFS sponsored a workshop at NEFC This 
1990 workshop (Almeida pers. comm.) concluded that the convention derived at the 1980 workshop, that the 
first mark on the structures represented the second year, was in error. Summer flounder biologists now agree 
more closely with the information presented by Poole (1961) in that summer flounder exhibit very rapid 
growth in their first year and reach mean lengths at age 1 of 1 0-13". Although the report of this workshop is 
not yet finalized/ the preliminary results indicate that there were little overall differences in the von Berta­
lanffy parameters Oinf, t0, or K) or Fmax values previously presented (Almeida pers. comm.). 

The length-weight relationship for summer ·flounder has been well described by Morse (1981). The results of 
this study showed that there are both seasonal and slight sexual differences in the relationship (Table 11). 
This difference between the sexes was also noted by Smith and Daiber (1977), Eldridge (1962), Lux and Porter 
( 1966), and Wilk eta/. (1978). 

Parameters of the von Bertalanffy growth equation (Table 12) were determined for summer flounder (USDC 
1986) using length at age data for males and females collected from bottom trawl surveys between 1976 and 
1983. Age determinations for 1947 males and 2030 females were available. The maximum size of male and 
female summer flounder was estimated as 26" and 33", respectively. Previous estimates of the maximum size 
for summer flounder ranged from 35 to 37 inches (Smith and Daiber 197"7; Richards 1970). Henderson (1979) 
provided an estimate of 36" for both sexes combined based on analysis of commercial samples. Bigelow and 
Schroeder ( 1953) reported a maximum verified length of 3T'. Recent values (USDC 1986) of the Brody growth 
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coefficient (k) are comparable to those calculated in Fogarty (1981) using data which included both inshore 
and offshore collections. 

5.3.3. Catch at Age 

The stratified mean number per tow at age for the spring offshore surveys 'from 1976 through 1986 was 
dominated by ages 1, 2, and 3 (Table 13 and Figure 7). The proportion of one year olds (0.51) was high in 
1986 suggesting the possibility of a strong year class. In 1985, the proportion of age one fish was very low 
(0.05)/ suggesting poor recruitment of the 1984 year class (USDC 1986). 

Estimates of catch at age for commercial landings were available for 1976 through 1983 (Table 14 and Figure 
8). Ages 1 through 4 comprised 94% of the landings, with ages 2 and 3 predominating (45% and 29% of the 
total catch, respectively). During 1980 through 1983, the contributions of age 3 and age 4 fish declined from 
49% to 28%, while the proportions of age 1 and age 2 fish increased from 46% to 66% (USDC 1986). 

5 .3.4. Sex Ratio 

No significant difference from a 1:1 sex ratio was found by Morse (1981) in his examination of 4,551 summer 
flounder greater than eight inches collected during 1974 through 1979 (Table 15). However; a significant 
trend was evident when sex ratios were calculated in roughly two inch intervals. Males dominated the inter­
vals between eight and fourteen inches and were essentially absent in samples greater than twenty two 
inches. Females were more abundant in all groups greater than eighteen inches. 

Morse (1981) calculated sex ratios by year and season to determine possible variations related to sampling in­
tensity or differential distribution of sexes during the spring and fall migrations. There appeared to be no an­
nual or seasonal effects on observed sex ratios (Table 15) even though sample sizes varied greatly between 
years and seasons. 

The observed size related trend in sex ratios does not appear to be the resu It of behaviora I differences be­
tween the sexes or gear selectivity according to Morse (1981). Similar results were found in Great South Bay 
(Poole 1966) and Delaware Bay (Smith and Daiber 1977) where different collecting gear were used. There is 
no evidence to suggest segregation of the sexes during any phase of their annual cycle of distribution (Morse 
1981). The paucity of males greater than twenty two inches is the result of a differential growth rate be­
tween the sexes and a greater maximum age for females (Poole 1964; Smith and Daiber 1977). female sum­
mer flounder may live up to 20 years, but males rarely exceed 7 years (USDC 1986). 

5.3.5. length at Maturity 

The length at which 50% of the fish are mature (L50) was estimated by Morse (1981) as 9.7" for males and 
12. 7" for "females (Table 16). The smallest mature male was 7.5" and the largest immature was 15. 7". Fe­
males began maturing at 9.8" and the largest immature was 17.3". The range of Lso for males and females in­
dicate sexual maturity is attained at age 2 (Morse, 1981). 

The Lso of males and females varied during the six year study of Morse (1981). No consistent general trend in 
Lso was evident as males and females appeared to exhibit independent changes (Table 16). 

5.3.6. fecundity and Reproductive Strategy 

Fecundity of summer flounder is relatively high. Morse (1981) calculated fecundity estimates ranging from 
463,000 to 4,188,000 eggs for fish between 14" and 27 ... Fecundity and length exhibit a curvilinear relation­
ship, but with logarithm transformations, Morse ( 1981) expressed the relationship as: 

log 1 o Fecundity = log 10 a + b (log 1 o length) 

The relationships between fecundity and weight and ovary weight were expressed by Morse ( 1981) as: 

Fecundity = a + bX 

The intercept (a) and slope (b) values for the equations are listed in Table 17. 

Morse ( 1981) found no significant differences in summer flounder fecundity relationships among the six 
years of his study. The correlation coefficients indicate both length and weight provide adequate predictions 
of fecundity. Approximately 75% of the variation in fecundity was associated with changes in length or 
weight. 

The relative fecundity, number of eggs produced per gram of total weight of spawning female, ranged from 
1,077 to 1,265 in Morse's (1981) study. The increase of variability in fecundity estimates as weight increases 

2 Nov ·1990 12 



tends to obscure the true relationship. The high egg production to body weight is maintained by serial 

spawning, i.e. batches of eggs are shed rather than all eggs shed at one time. In fact, the weight of annual 
egg production, assuming an egg diameter of 0.04" and 1.0 specific gravity, equals approximately 40 to 50 

percent of the biomass of spawning females (Morse 1981 ). 

The reproductive strategy of summer flounder tends to maximize reproductive potential and avoid catastro­

phe. The strategy is a combination of extended spawning season with variable duration, early maturation 
(age 1 or 2), high fecundity, serial spawning/ and extensive migrations across the continental shelf during 
spawning. The half year spawning season reduces larval crowding and decreases the impact of predators and 
adverse environmental conditions on egg and larval survival. The migration pattern disperses the eggs over 
large areas of the shelf and probably aids in maintaining spawning fish in areas where bottom temperatures 

are between 54 and 66° F (Smith 1973). The October/November spawning peak coincides with the break­
down of thermal stratification on the continental shelf and the autumn plankton production maximum 

which is characteristic of temperate ocean waters of the northern hemisphere. Thus the timing of peak 
spawning assures a high probability of adequate larval food supplies (Morse 1981). 

5.3.7. Mortality 

Knowledge of mortality is essential for management of most fisheries. In practice, mortality is generally di­
vided into fishing mortality (removals by man) and natural mortality (predation, disease, accident and ev­
erything else). Natural mortality is extremely difficult to measure in oceanic fishes and is generally derived by 
subtraction of fishing mortality estimates from the total mortality estimate. Mortality can be expressed as an 
annual rate or an instantaneous rate. The F, instantaneous fishing mortality rate, is what is generally calculat­
ed from fishery assessments 

Available mortality estimates derived from tagging studies yield estimated instantaneous rates of fishing 
mortality (F) for two experiments conducted off southern New England of 0.48 and 0.62 for Nantucket Sound 

and Pt. Judith releases respectively; where recovery rates were 41% for Nantucket Sound and 50% for Pt. Ju­
dith (Table 1). A total of 6,669 summer flounder were tagged in four experiments off New Jersey during 
1960-67 with an overall recovery rate of 28% Estimates ofF ranged from 0.24-0.58 in these experiments (Ta­
ble 18). Examination of the seasonal pattern of tag recoveries for experiments conducted in southern New 
England and New Jersey clearly indicate the influence of migratory activity and the seasonal distribution of 

fishing effort on tag returns. Summer flounder were tagged in Nantucket Sound and Block Island Sound i m­
mediately prior to the offshore autumn migration (Lux and Nichy, 1980). Return rates declined sharply after 

the initial 30 day interval for Block Island Sound releases while recoveries remained uniformly low for Nan­
tucket SoLmd fish during the first 90 days after they wee tagged. Returns subsequently increased in both ex­
periments as fish became available to the offshore winter trawl fishery (January through April) and again 
after 270 days at large, following the inshore migration when the fish were vulnerable to inshore trawlers 
and recreational fishermen. 

Fogarty ( 1981) estimated that the instantaneous total rate o·f mortality from NM FS survey data ranged from 
0.67-1.35 for females and from 0.87-2.85 for males. The instantaneous rate of mortality estimate for males 
collected in 1978 (2.85) appeared unreasonably high and probably was due to sampling variability. To reduce 

the effect of variable year class strength, age composition data were pooled over years of collection. Calcu­
lated pooled instantaneous mortality rates for females and males were 0.93 and 1.11, respectively. The higher 
estimate for males is of interest since it has been suggested that the absence of male fish older than age 7 

may be due to higher natural mortality rates (Poole 1966 and Chang and Pacheco 1976). Henderson ( 1979) 

reported estimates of Z for summer flounder ranging from 0.53-1.42. 

More recently, age composition of survey and commercial catch of summer flounder sampled during 1973 

through 1981 was employed to derive estimates of the instantaneous rate of total mortality (USDC 1986). 

Age composition data were available for spring surveys from 1976 through 1983; provisional age determina­
tions also have been made for a limited number of samples from fall surveys conducted in 1984 (n = 154) and 
1985 (n = 147). Mean catch per tow was calculated using the smoothed (Pennington 1986) survey index. The 
smoothed index was used to minimize fluctuations between years caused by random changes in catchability 

and thus allow more reliable tracking of cohorts. 

To standardize for annual variations in effort in the commercial fishery, commercial catch at age data for 
each year were divided by total effort (tonnage classes 2, 3, and 4 otter trawlers in which at !east 5% of the 
catch was summer flounder) for the year. This provided an estimate of catch per unit effort at age which was 
used in the catch curve analysis (USDC 1986). 
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Assuming an M, or instantaneous rate of natural mortality (the instantaneous rate of deaths attributable to 
all causes except fishing) of 0.2 (USDC 1986) the mid 1980's levels of F, or the instantaneous rate of fishing 
mortality were on the order of 0.65 to 0.70 (USDC 1986). In general, estimates of total mortality based on 
commercial and survey data corresponded well (Table 19). Mortality has been highest on the 1975, 1979, and 
'1980 year classes (USDC 1986). The estimate of Z, or the instantaneous rate of mortality (the ratio of numbers 
of deaths per unit of time to the population abundance during that time) for 1976 based on survey data (Z = 

0.375) appears unreliable, as the coefficient of determination was low relative to the other years (r2 0.58). 

Summer flounder are over exploited. The best currently published indicators, on which the Amendment is 
based, show that instantaneous fishing mortality (F) is at least 1.0, while the rate which maximizes the harvest 
(Fma)() is 0.35. Thus, fishing mortality is triple the rate which would produce the maximum yield per recruit. 
Preliminary analyses from an October 1990 workshop indicate that the summer flounder resource could be in 
much worse condition. A minimum fishing mortality estimate of 1 A was developed and fishing mortality 
could be as high as 2.1 A reanalysis of the Fmax level produced an estimate of 0.23 as opposed to the previous 
0.35 estimate. Thus, the difference between the fishing rate which produces the maximum yield and the cur­
rent level of harvest is at least 6 fold, rather than 3 fold. The instantaneous fishing mortality rate is easily 
translated into an annual survival estimate. With a fishing mortality rate of 1.4, only about 20% of all sum­
mer flounder that are alive now will be alive one year later. An annual survival estimate that corresponds to a 
fishing mortality rate of 2.1 is only 10%. The level that corresponds to the Fmax rate is 65%. Obviously, gains 
in long term yield from the fishery and increases in stock size could be realized by significantly reducing fish­
ing mortality from current levels. 

5.3.8. Yield Per Recruit 

Calculations of YPR, or yield per recruit (per unit weight of recruits) were made using the Thompson-Bell 
(Ricker 1975) method for each sex (USDC 1986). Mean weight at age was estimated using the growth rate in­
formation from NEFC spring and fall bottom trawl surveys from 1976-1983. Estimates of spawning biomass 
per recruit for females were made using maturity estimates of Morse ( 1981 ). A constant natural mortality 
rate of 0.2 was used for both sexes. For all calculations, it was assumed that age two fish are fully recruited to 
the fishery and that 25% of age 1 fish are recruited. Yield per recruit was maximized at F = 0.44 for male 
summer flounder (Fo.1 0.26, where F0.1 is the rate of fishing mortality for a given method of fishing at 
which the increase in yield per recruit for a small increase in fishing mortality results in only one-tenth the in­
crease in yield per recruit for the same increase in fishing mortality from a virgin fishery) and F was maximized 
at 0.26 for females (Fo.1 = 0 .16) . The decrease in yield per recruit as the instantaneous rate of fishing mortal­
ity increases, is much less for males (Figure 9) than it is for females (Figure 10). 

Spawning stock biomass per recruit declined markedly with increasing fishing mortality on females (Figure 
11). The spawning stock biomass per recruit concept allows egg production for the population to be directly 
linked with f. Egg production is highest without any F and can be increased by decreasing or delaying mor­
tality. The spawning stock biomass per recruit consistently increases with increases in the minimum legal size 
limits at the Fo 1 level (Table 20). Both F and the minimum size change concurrently at both Fmax and Fo .. 1 (Fo­
garty pers. comm.). Given the 1986 F estimate of 0.65, a minimum size limit of 13" would produce a YPR esti­
mate for males of 0.82 lb and a 14" minimum size would yield a YPR of 0.87 lb. For females, with an F esti­
mate of 0.65, the YPR estimates would be 1.10 lbs for a 13" minimum size and 1 16 lbs for a 14" minimum 
size. The corresponding spawning stock biomass per recruit estimates for females would be 2.66 lbs and 2.88 
I bs for 13" and 14" minimum sizes, respectively (Fogarty pers. comm.). Preliminary evidence suggests that 
these values may change if a hooking mortality of 25% is associated with the recreational fishery (Section 9). 

Various levels of spawning stock biomass are being selected in other fisheries as targets for overfishing defini­
tions. Examination of Figure 11 indicates that with spawning stock biomass maximized at 3.5, the minimum 
spawning stock biomass levels of 20%, 30% and 40% would correspond roughly with F levels of 0.35, 0.25 
and 0.20 respectively. Interestingly, YPR is maximized at an F of 0.35 which corresponds to the 20% spawning 
stock biomass level. Current levels of F ( 1.0) would correspond to a spawning stock biomass level of about 7% 
(Figure 11). If the true current F levels are as high as some are speculating (that is, 2.0 +),then the current 
spawning stock biomass levels would be only 2-3% of the maximum level. 

Estimates of Fmax for males and females presented in USDC (1986) were generally consistent with the ranges 
specified in Fogarty (1981) in a sensitivity analysis for summer flounder based on a more restricted set of 
growth data. Fogarty (pers. comm.) evaluated yield per recruit for summer flounder with various minimum 
legal size limits (Table 21). The optimal levels (as defined in Gulland and Boerema (1973) (as occurring when 
the value of the marginal yield is equal to the marginal costs of a unit of effort) of fishing mortality (Fo,) are 
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considerably lower for females than for males. At a minimum size of 14" the Fo.1, or optimal level of fishing, 
for females is 0.16 (Fogarty pers. comm.). 

5.3.9. Predator/Prey and Species Coexistence 

Summer flounder are active, voracious feeders with fish making up a very significant part of their diet. They 
are most active during daylight hours and may be found well up in the water column as well as on the bottom 
(OIIa eta!. 1972). Included in their diet are: winter flounder, northern pipefish, Atlantic menhaden, bay an­
chovy, red hake, Atlantic silverside, American sand lance, bluefish, weakfish, mummichog, rock crabs, squids, 
shrimps, small bivalve molluscs, small crustaceans and snails, marine worms and sand dollars (Bigelow and 
Schroeder 1953 and Poole 1964). 

All of the natural predators of adult summer flounder are not fully don1mented, but larger predators such as 
large sharks, rays, and goosefish probably include summer flounder in their diets. Larval and juvenile summer 
flounder undoubtedly are preyed upon until they grow large enough to fend for themselves. Results of food 
habit studies by NMFS from 1969-72 showed that Pleuronectiformes occurred in the stomachs of the follow­
ing fish eating species: spiny dogfish, goosefish, cod, silver hake, red hake, spotted hake, sea raven, longhorn 
sculpin, and fourspot flounder (Bowman eta/. 1976). These data do not indicate the proportion of summer 
flounder among the flat fish prey but it is likely they are represented. 

A brief review of dealer sales slips for New England and New .Jersey by Henderson (1979) showed that sum­
mer flounder catches also included mixed groundfish, winter flounder, Loligo, scup, black sea bass, conchs, 
tilefish, and witch flounder. Similarly, the major species in the catch from the Virginia winter trawl fishery for 
the years 1929-59 were: summer flounder, black sea bass, scup, and croaker (Eid ridge 1962). 

The composition and distribution of fish assemblages in the Middle Atlantic Bight was described by Colvo­
coresses and Musick (1979) by subjecting NMFS bottom trawl survey data to the statistical technique of cluster 
analyses. Summer flounder, scup, northern sea robin, and black sea bass, all warm temperate species, were 
regularly classified in the same group during spring and fall. In the spring this group was distributed in the 
warmer waters on the southern shelf and along the shelf break at depths of approximately 500 ft. During the 
fall this group was distributed primarily on the inner shelf at depths of less than 200ft where they were often 
joined by smooth dogfish. 

The ecological relationship between juvenile summer flounder and southern flounder was studied by Powell 
and Schwartz (1977) in North Carolina estuaries. The spatial distribution of the two species relative to each 
other appeared to be related to the salinity gradient. Southern flounder were dominant at low salinities (less 
than 11 ppm) while summer flounder were dominant at intermediate to high salinities (12-35 ppm). In a 
study of meroplankton in North Carolina estuaries, Williams and Deubler (1968) found that the distribution 
of gulf flounder was also controlled by salinity to some degree. finding the species only in salinities ranging 
from 22-35 ppm. Benthic substrate also appeared to influence summer flounder and southern flounder dis­
tributions. Summer flounder were dominant in sandy substrates while southern flounder were dominant in 
muddy substrates (Powell and Schwartz 1977). 

5.3.1 0. Parasites, Diseases, Injuries, and Abnormalities 

The parasites of the summer flounder have not been studied extensively (MacPhee, 1975), but Wilson (1932) 
mentions that they are afflicted with the fish lice Argulus laticauda and Argulus megalops and the copepods 
Acanthocandrea galerita (Rathbun) and Lepioptheirus edwardsi. 

Mahoney eta/. (1973) described a fin rot disease which affected summer flounder in the New York Bight. Ex­
ternal signs of the disease were fin necrosis, skin hemorrhages, skin ulcer, and occasional blindness. In sum­
mer flounder necrosis usually began on dorsal and anal fins. The agent of the disease was apparently bacte� 
rial. Summer flounder in captivity also suffer from vibriosis, occurring when they are exposed to stressful con­
ditions such as high temperatures, overcrowding, and dirty water (MacPhee 1975). 

Abnormalities in summer flounder include incomplete ambicoloration, total ambicoloration, incomplete eye 
rotation, and hooked dorsal fin (Hussakof 1914; Gudger 1935 and 1936; Pearson 1932; Deubler and Fahy 
1958; White and Hoss 1964; and Powell and Schwartz 1972). 

5.4. MAXIMUM SUSTAINABLE YIELD 

There are no generally accepted, current, numeric estimates of maximum sustainable yield (MSY) for summer 
flounder. According to the Magnuson Act the contents of FI\IIPs are to include estimates of MSY [section 
303(a)(3)]. The MSY is defined as the largest average annual catch or yield that can be taken over a significant 
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period of time from each stock under prevailing ecological and environmental conditions. Usually MSY is per­
ceived as a numeric point estimate. However, where knowledge of the characteristics of the stock do not ex­
ist, or where inadequate sampling and/or analysis has been performed to allow the derivation of an estimate, 
or the period of exploitation or investigation has not been long enough for adequate understanding of stock 
dynamics, or where frequent large scale fluctuations in stock size make this concept of limited value, an esti­
mate of MSY should not be fabricated but should be based on the best scientific information available. Na­
tional Standard 2 of the Magnuson Act states: ''Conservation and management measures shall be based upon 
the best scientific information available ... 

An MSY estimate based on stock size estimates for summer flounder north of Cape Hatteras was calculated by 
Chang and Pacheco (1975). This estimate does not seem appropriate for this FMP mainly because of the nu­
merous weaknesses in the data: (1) the lack of good effort data in the recreational surveys prior to 1979, (2) 
the lack of complete identification of summer flounder in some of the commercial catch for some States until 
as recently as 1978, (3) the availability of the NMFS spring bottom trawl survey only since 1968, (4) the very re­
stricted age composition data that were available, (5) the summer fiounder fishery was not considered in 
steady state or equilibrium condition, and (6) the current general belief that summer flounder abundance 
was very low during 1967 through 1974 which was the period tor analyses. Chang and Pacheco (1975) were 
aware of the many difficulties and labeled their analysis "preliminary". This numeric estimate was not used 
in the ASMFC (Scarlett, 1981) summer flounder FMP where it was stated: "At the present time, adequate in­
formation is not available to determine stock size. •· 

Several of the reasons for not fully supporting the 20,000 mt MSY estimate (Chang and Pacheco 1975) devel­
oped more than a decade ago were addressed in the original FMP. Chang and Pacheco (1975) fully recog­
nized these limitations to their data because in their discussion section they recommended: "Better informa­
tion of effort and age characteristics from both commercial and recreational landings is needed". 

Although no attempts are being made here to totally dismiss the general concept of MSY, it was believed at 
the time of the original FMP that there was no merit in embracing the only published numeric estimate of 
IVISY (Chang and Pacheco, 1975). Methodologically, Chang and Pacheco (1975) used a valid stock assessment 
approach and used the only data available to them. However, with the data that will be developed from 
some of the efforts currently underway, a more robust methodology, such as virtual population analysis, will 
be possible. Although better commercial landings data, extensive annual recreational catch data, and a long­
er series of NEFC bottom trawl surveys are now available for the detection of year class strenglh, a major new 
assessment analyses is not expected to be completed until 1992. 

While the original summer flounder FIVIP did not use the MSY of Chang and Pacheco (1975) and the NEFC can­
not support that specific numeric estimate, mainly because the fishery and the populations were not in equi­
librium when the estimates were developed (Anthony pers. comm.), it is possible the IVISY estimate is not in 
gross error. Over the past two decades (1970-1989) commercial landings have averaged 27.3 million lbs (Ta­
ble 1). The recreational catch during the past decade has averaged 30.4 million lbs (Table 3). If the mortality 
from the two fisheries had been restricted to the 44 million lb (20,000 mt) MSY estimate, certainly the stock 
would not be in as extensive of an overfished condition as it is today. With the current condition of the stock, 
the management measures that are being proposed (Section 9) would restrict mortality to levels that are very 
close to the Chang and Pacheco estimate. 

A Working Group (Long Term Potential) of the SAW explored the differences and similarities between the 
MSY concept which is required by the Act and what the NEFC labels "long term potential catch .. (LTPC) in 
their Status of the Fishery Resources (USDC 1989a). The Working Group concluded that" LTPC can be used in­
terchangeably with MSY for FMP purposes" (USDC 1989c). The problem, of course, is that the LTPC as defined 
by NEFC for summer flounder is also "unknown" (USDC 1989c). 

Because of the problems in the fishery (section 4.2), the Council has concluded that management of the sum­
mer flounder fishery must be considered as soon as possible. Since no numeric estimate of MSY currently ex­
ists, the Council will proceed without an estimate of MSY and will reexamine this issue and amend the FMP 
when reasonable estimates of MSY are provided. 

5.5. PROBABLE FUTURE CONDITION 

In a very general, simplistic sense the future condition of a stock is dependent upon the recruitment, growth, 
natural mortality and fishing mortality that the current stock is undergoing. The following paragraphs will 
summarize the germane parameters from the above discussion and project where the future stocks will be in 
relation to the current fishery. 
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Commercial landings in 1989 plummeted to only 21 million lbs, which are the lowest in the past 15 years (Ta­
ble 1). Total US commercial landings of summer flounder from North Carolina and north peaked in 1979 at 
nearly 42 million lbs, and thus, the 1989 landings were only one-half of what they were one decade earlier. 
Landings for 1990 appear to be even worse; only 29% as many pounds were landed during the first quarter 
of 1990 as were landed in 1989. Coastwide average price for the first quarter of 1989 was $1.38/pound, 
whereas in 1990 the average had risen to $1.94/pound, partially offsetting the reduced landings. Since 1980, 
71% of the reported commercial landings of summer flounder have come from the EEZ (Table 2). 

Estimated recreational catch of summer flounder in 1989 was 5.0 million lbs (Table 3), which is the lowest esti­
mate of the entire time series. Estimated recreational catch derived from MRFSS has averaged over 30 million 
pounds and has ranged from 5.0 to 54.5 million lbs. No consistent annual pattern is discernible, but the plum­
met experienced in 1989 is alarming. 

Bottom trawl surveys conducted by NMFS during the spring are used to provide indices of abundance. Strati­
fied mean catch per tow was low during the late 1960s and early 1970s, increased during the mid 1970s and 
then maintained a fairly high level throughout the 1980s until 1989 when the index plummeted. (Table 4). If 
the trawl door changes that occurred in 1985 actually made the gear more efficient at catching summer 
flounder, the indices may be skewed high since 1985, and the stock may be in worse shape than believed 
based on the survey indices. 

Catch per effort for tonnage class 2 vessels ranged from a low of 0.44 in 1970 to a high of 1.20 in 1974. The 
CPUE remained relatively constant from 1977 through 1982, increased slightly in 1983 and 1984, and then de­
clined to its lowest level since 1972 in 1985 (Table 6). The CPUE from recent years is showing a poor corre­
spondence with the NEFC survey index. 

Estimates of catch at age for commercial landings were available for 1976 through 1983 (Table 16). Ages 1 

through 4 comprised 94% of the landings, with ages 2 and 3 predominating. During 1980 through 1983, the 
contributions of age 3 and 4 fish declined from 49% to 28%, while the proportions of age 1 and 2 fish in­
creased from 46% to 66%. It is likely the situation is even worse, in that the age groups may be more com­
pressed, than thought (based on the 1986 assessment) if the 1990 Summer Flounder Ageing Workshop pre­
liminarily results are correct and the ageing convention has been in error. if scales have been miss-aged and a 
1 year old is really an age 0 fish, then all age classes in the catch may be actually one year younger. 

Female summer flounder grow more quickly than their male counterparts and are consistently larger than 
males at any given age except for the first few months after hatching. Recent estimates of parameters of the 
von Bertalanffy growth equation yield maximum size of male and female summer flounder as 26 and 33 
inches respectively. No significant difference from a 1:1 sex ratio was found by Morse (1981) in his examina­
tion of 4551 summer flounder greater than 8" (Table 15). The length at which 50% of the fish are mature 
(L50) was estimated as 9.7'' for males and 12.7" for females (Table 16). Fecundity of summer flounder is rela­
tively high with some estimates exceeding 4 million eggs. 

Chang and Pacheco (1975) developed a stock recruitment relationship which they used for their derivation of 
an MSY estimate. Although the original FMP did not endorse the numeric MSY, much of the background in­
formation may be valid and will be more fully explored during the development of the analytic assessment 
that is scheduled for completion in the next two years. 

The reproductive strategy of summer flounder tends to maximize reproductive potential and avoid catastro­
phe. The strategy is a combination of extended spawning season with variable duration, early maturation 
(age 1 to 2), high fecundity, serial spawning, and extensive migrations across the continental shelf during 
spawning. The half year spawning season reduces larval crowding and decreases the impact of predators and 
adverse environmental conditions on egg and larval survival. The migration pattern disperses the eggs over 
large areas of the shelf and probably aids in maintaining spawning fish in areas where bottom temperatures 
are ideal. The timing of peak spawning assures a high probability of adequate larval food supplies. 

Knowledge of mortality is essential for management of most fisheries. Assuming an instantaneous rate of 
natural mortality of 0.2, current levels of the instantaneous rate of fishing mortality are on the order of 1.0 or 
higher. 

Yield per recruit is maximized at F = 0.44 for male summer flounder (F0_1 = 0.26) and F = 0.26 for females 
(F0_1 = 0.16). The optimal levels of fishing mortality (F0_1) are considerably less for females than for males. 
Spawning biomass per recruit declines markedly with increasing fishing mortality on females (Figure 11). An 
Fmax level (0.35) of fishing corresponds to a spawning stock biomass level of 20%. Maximum spawning stock 
biomass levels of 30% and 40% would correspond roughly with F levels of 0.25 and 0.20. Current levels of F 
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(1.0) would be equivalent to a spawning stock biomass level of about 7% of the maximum. If the true current 
F levels are as high as some people are speculating (2.0+ ), then the spawning stock biomass levels would be 
only 2- 3% of the maximum level. 

Analyses indicate that yield per recruit and long term yield can be increased significantly by increasing the 
minimum size of fish caught and reducing fishing mortality. 

In summary, summer flounder are characterized by apparent large natural fluctuations in year class strength. 
The complete causes of these fluctuations are uncertain, but probably to a large part are environmentally de­
termined. Recruitment is highly variable. Long term trends in abundance and recruitment of summer floun­
der were derived from several local and coastwide surveys at the October 1990 workshop. In general, these 
indices indicated that summer flounder were approximately 5 times more abundant in the mid to late 1970's 
than in the late 1980's. These surveys also indicated that the 1988 year class was poor and the 1989 and 1990 
year classes "no better than average". In addition, the coastwide NEFC survey did not collect any summer 
flounder older than age 3 in the 1990 survey, although a decade ago summer flounder as old as 10 years were 
collected. Harvesting of summer flounder, during the decade prior to 1989 was at or near the all time high, 
with more and more effort directed at this species annually (Section 7). The age composition of the catch is 
becoming greatly compressed around very young fish. Without question, yield per recruit and long term 
yield can be increased significantly. Increasing the minimum size of fish caught and reducing fishing mortal­
ity would provide some stability to the fishery by insuring more than one or two year classes in the catch. This 
fishery is greatly overfished and in urgent need of significant management now. Attempts to reduce the f to 
an Fmax level as soon as possible are necessary. Even if good recruitment does occur, management mLJSt re­
duce the F significantly in order to extend the number of age classes in the fishery and thus reduce the risk of 
fishery collapse in the future. 

6. DESCRIPTION OF HABITAT 

6.1. DISTRIBUTION OF THE SPECIES, HABITAT REQUIREMENTS, AND HABITAT Of SUMMER flOUNDER 

6.1.1. Distribution of the Species and Habitat Requirements 

Summer flounder range from the Gul·f of Maine to Florida with the greatest concentration of fish south of 
Cape Cod (section 5.1 ). Morphometric and meristic characteristics of summer flounder suggest at least two 
distinct populations (Wilk eta/. 1980 and Fogarty eta/. 1983). The Middle Atlantic Bight population (it is pos­
sible there may be subpopulations within this population) includes fish found between Cape Cod and Cape 
Hatteras generally, whereas the South Atlantic Bight population consists of fish south of Cape Hatteras. 

Summer flounder migrate seasonally, though their movement is often not extensive relative to more migra­
tory species such as bluefish and swordfish. Adults migrate during late fall and winter months from their 
summer grounds close along ocean beaches and estuaries. They remain in shelf waters (Bigelow and Schro­
eder 1953), primarily on the wintering grounds located between Norfolk and Veatch Canyons east of Virginia 
and Rhode Island, respectively, although they are known to migrate as far northeast as Georges Bank. The 
southern population is believed to undertake less extensive offshore migrations (Fogarty et at. 1983) . Tag­
ging studies reveal that some adult fish migrate little and remain permanent residents in the northern seg­
ment of the Mid-Atlantic Bight (Lux and Nichy 1980), as well as possible year round residents in Delaware Bay 
(Smith and Daiber 1977). Tagging studies currently being conducted in Virginia (Desfosse eta/. 1988) prelimi­
narily indicate the contention of two subpopulations of summer flounder in Virginia inshore waters. 

Adult summer flounder return inshore to coastal waters in April through June. In Delaware Bay, the greatest 
number of fish were captured from the shoreline to a maximum depth of 75 feet from May through Septem­
ber (Smith and Daiber 1977). Optimal habitat areas are shallow coastal waters having salinities higher than 
28%, sandy bottoms, especially near inlets, and locations having fast flowing current or wave action (Powell 
and Schwartz 1977). Tagging studies conducted by Poole (1962) and Lux and Nichy (1980) on summer floun­
der released oH Long Island and southern New England revealed that ·fish usually began seaward migrations 
in September and October. Recaptures demonstrated that adults migrated as far as 140 miles eastward to 
Veatch Canyon and 210 miles southward to the Baltimore Canyon area. 

Spawning habitat occurs over the entire shelf between Cape Cod, Massachusetts, and Cape Lookout, North 
Carolina. Spawning begins in September in the northern most area and progresses through February south 
of Chesapeake Bay (Smith 1973) Optimal spawning areas have bottom water temperatures between 53 and 
66c' F. There is no evidence that salinity has any effect on spawning or distribution on eggs Based upon the 
sampling of eggs, Smith (1973) concluded that spawning peaked in October north of Chesapeake Bay and in 
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November south of the Bay. The great majority of eggs were taken over depths ranging from 60 to 100 feet 
(Smith 197.3). 

Spawning peaks in fall but extends from September through February (Able et at. 1990). While eggs and lar­
val stages are found only at sea, juveniles are found only in or near the mouths o·f estuaries, indicating that 
the young are estuarine dependent. Summer flounder larvae enter estuarine areas soon after hatching, gen­
erally from February through April. Peak immigration periods of summer flounder larvae through Beaufort 
Inlet and into North Carolina estuaries were from late February through March for the years 1986 - 1988 

(Monaghan pers. comm.). Estuaries along the Virginia and North Carolina coastline are believed to be princi­
pal nursery habitat for young of year flounder. Orth and Heck (1980) determined that post larvae utilize eel 
grass (Zostera) beds of the lower Chesapeake Bay as principal habitat areas. Juvenile flounder were found to 
concentrate in sea grass beds during late summer and fall, whereas earlier in the year the fish were more ran­
domly dispersed in the bays (Weinstein and Brooks 1983). Post larval summer flounder, collected in North 
Carolina estuaries, have been found in waters ranging in salinities from 0.02 to 35%o, with optimal conditions 
at 18%o (Williams and Deubler 1968). Norcross and Wyanski (1988) presented evidence that juvenile summer 
flounder require shallow, mud bottom habitats during their first months of life. These nursery areas often 
are found adjacent to, and within, salt marshes. In estuaries north of Chesapeake Bay, juveniles remain in 
their estuarine habitat for about 10 to 12 months before migrating offshore their second fall and winter. In 
North Carolina sounds, they often remain for 18 to 20 months. 

6.1.2. Habitats of Summer flounder 

Open ocean areas of the continental shelf that are used for summer flounder spawning (Figure 1) are critical 
for the survival of this species. Estuaries and inshore oceanic water habitats are also critically important to the 
life cyde of summer flounder. These areas are also utilized for summer feeding by summer flounder adults 
and as nurseries by juveniles. Major alterations to the habitat could be disruptive to the species' life cycle. 

Summer flounder larvae begin development at sea, then are moved into estuaries by wind and currents be­
cause the larvae are pelagic (Williams and Deubler 1968). Spawning success and, therefore, recruitment, is of­
ten determined during the larval and early juvenile stages, and these life stages are greatly impacted by the 
prevailing environmental conditions. Poole (1966) stated that published and unpublished reports indicate 
primary nursery grounds for juveniles are the sounds of North Carolina, Chesapeake Bay, and the bays of the 
eastern shore of Virginia; however, juveniles are distributed in spring, summer, and fall in estuaries from 
Massachusetts to North Carolina. Early juvenile stages of summer flounder have been captured only in estu­
aries, suggesting estuarine dependence. Their tolerance to wide ranging temperatures (36- 72° F) and salini­
ties (0.02- 35%o) further suggests that they are physiologically adapted to estuarine nursery grounds (Smith 
1973). 

The Council, attempting to coordinate and obtain the best information available, requested each State from 
1\lorth Carolina to Maine to identify the essential summer flounder habitat under their jurisdiction. The fol­
lowing paragraphs are paraphrased from the responses of the States' summer flounder experts. 

Summer flounder habitats vary with life stage; the most important habitats are the spawning areas on the 
continental shelf for summer flounder (Figure 1). The coastal areas that also serve as nursery and feeding 
areas for summer flounder are essential to their survival. Migratory pathways are recognized as important 
habitat because of the range of environmental conditions and contaminants to which summer flounder are 
exposed. 

Important habitat in North Carolina for summer ·flounder was identified by Monaghan (pers. comm.), who 
agreed with the studies of Powell and Schwartz (1977). They found that small juvenile summer flounder were 
most abundant in the relatively high salinities in the eastern and central parts of Pamlico Sound, all of Cro-· 
atan Sound, and around inlets. Powell and Schwartz (1977) also noted that small juvenile summer flounder 

were most abundant in areas with a predominantly sandy substrate, or where there was a transition from 
fine sand to silt and clay. Street (pers. comm.) mentioned that summer flounder distribution varied in re­
sponse to salinity changes. In dry years the area of higher salinity greatly expands in Pamlico Sound, and nur­
sery areas similarly expand. Certainly, substrate and salinity preferences are valuable as this species grows. 

The most important nursery areas for summer flounder in Virginia appear to be in the lagoon system behind 
the barrier islands on the seaside of the Eastern Shore, and the shoal water flat areas of higher salinity (great­
er than 18 ppm) in lower Chesapeake Bay (Musick pers. comm.). Young of the year enter these nursery areas 
in early spring (March and April) and remain there until fall when water temperatures drop. Then these year­
lings move into the deeper channel areas and down to the lower Bay and coastal areas. In most winters these 
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age 1 + fish migrate out in the ocean but in warmer years some may remain in deep water in lower Chesa­
peake Bay (Musick pers. comm.). In addition to the use of Virginia habitats by summer flounder for nursery 
areas, subadults and adult flounder use the Eastern Shore seaside lagoons and inlets and the lower Chesa­
peake Bay as summer feeding areas. These fish usually concentrate in shallow warm water at the upper 
reaches of the channels and larger tidal creeks on the Eastern Shore in April, then move toward the inlets as 
spring and summer progress. They are most abundant in the ocean near inlets by July and August. In Chesa­
peake Bay, the summer flounder first arrive in numbers in mid-April then remain in the Bay till late Septem­
ber or early October (Musick per. comm.). 

Virginia's Artificial Reef Program provides additional suitable habitat for SLimmer flounder, with four Atlantic 
Ocean ree·f sites and three Chesapeake Bay reef sites. Reef materials include discarded vessels, automobile 
tires, and fabricated concrete structures. Colonization of ree·f materials by encrusting marine and estuarine 
life forms provides food and shelter for many finfish species. Summer flounder were taken in fair abundance 
(Travelstead pers. comm.). 

Maryland's coastal bays, rich in benthic invertebrates which form the bulk of young of year food sources, are 
excellent summer flounder habitat (Casey, pers. comm.). Casey (pers. comm.) indicated that in areas where 
notable pollution exists, a lack of proper food sources preclude the presence of summer flounder. Areas 
which lack sufficient water circulation appear to have considerably reduced populations. Shoreside develop­
ment and resultant runoff also appear to have reduced some local populations (Casey, pers. comm.). Since 
the early 1970s, Maryland has been conducting trawl and seine surveys around Ocean City inlet. Casey (pers. 
comm.) reports that over the past few years, however, sharp declines in young of year flounder have been 
noted in coastal bay trawl samples. The majority of the summer flounder taken in this sampling are between 
3" and 4", with larger fish basically absent. Summer flounder are sometimes found in Maryland's portion of 
the Chesapeake Bay with the majority of these fish in the 8" to 12" range. 

Delaware Bay is an important nursery and summering area for both juvenile and adult summer flounder (R. 
Smith pers. comm.). Post larvae find their way into Delaware's waters during early spring, they remain and 
grow, some throughout the warm months, some even into their second year. Juvenile summer flounder 
(ages 1 and 2) have been captured in Delaware Bay during all months of the year, however they are most 
common from April to November, as are the adults (R. Smith pers. comm.). Delaware's coastal bays are used 
by summer flounder as nursery and summering areas, but their overall importance is not well documented. 
Young of year flounder are often found in shallow near shore areas, and thus, shoreline development poten­
tially could have negative impacts. 

The total contribution of New Jersey's estuaries from Sandy Hook Bay to Delaware Bay as nursery areas can­
not presently be quantified, but these estuaries provide viable nursery habitat during most years (Freeman 
pers. comm.). Tagging studies by Murawski (1970) provided recaptured summer flounder from the entire 
New Jersey coastline (Figure 12). Summer flounder overwinter offshore of New Jersey in 100 to 600 ft of wa­
ter. Freeman (pers. comm.) therefore states that all of the ocean waters off New Jersey to the 600 foot line 
should be considered essential habitat for migratory pathways, spawning, and overwintering. 

The intertidal areas and shallow bays of the south shore of Long Island are of unknown importance to young 
of year summer flounder. Young of year under 3" are found in beach seines in low numbers every year 
(striped bass survey on the Hudson River and around Long Island). Commercial trawlers have collected sam­
ples of yearling summer flounder in the inner New York bight during January and February, supporting the 
offshore juvenile hypothesis of Able (Castenada pers. comm.). Based on the recently revised ageing protocol, 
supported by the work of Able and others, it is yearling summer flounder which enter New York waters from 
early May through October. Long Island's coastal bays and the Hudson - Raritan estuary support major con­
centrations of fast growing juveniles, which in turn support a !\/lay through October intensive sport fishery. In 
most years more fish are released as undersized than kept, especially early in the season. With the exception 
of 1987 and 1988 young of year summer flounder from 8" to 12" are recruited to hooks in the sport fishery by 
August (Castenada pers. comm.). The sandy bottoms of the inshore and near shore waters of New York, par­
ticularly areas around inlets and bay mouths, are critical to juvenile (yearling) summer flounder. The impor­
tance of State waters to larval and young of year summer flounder is not known. It may be that the habitat 
critical to the early life states of summer flounder lies in the EEZ, particularly in the northern end of its range 
(Castenada pers. comm.). 

Summer flounder migrate from offshore, overwintering grounds to inshore waters of Connecticut in late 
April and early May (E. Smith pers comm.). Summer flounder are present in Long Island Sound throughout 
the April- November trawl survey period, and probably occur in limited numbers in winter as well (Simpson 
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pers. comm.). Peak abundance is from August to October. Summer flounder are ubiquitous in summer, oc­
curring on all bottom types, in the deepest sites sampled by trawl (150 ft) as well as in water as shallow as 
three feet. Survey indices indicate a tendency toward shallow water (<30 ft). Salinity range appears to be at 
least to 15%o and greater. The trawl survey usually takes 400 to 700 fish in 320 tows per year. In 1989, only 47 
fish were taken (Simpson pers. comm.). 

Adult and juvenile summer flounder have been observed within the full range of Narragansett Bay (Lynch 
pers. comm.). In addition the coastal waters of Rhode Island, the immediate waters surrounding Block Island, 
and the waters of Little Narragansett Bay, all provide critical habitat for these three species. Larval occur­
rence within Rhode Island waters have been documented for these species. Lynch (pers. comm.) concludes 
that all the territorial waters of the State of Rhode Island are critical to the various life stages of these three 
species. 

Summer flounder in Massachusetts migrate inshore in early May to their spring and summer feeding grounds 
that consist of the entire shoal area south of Cape Cod and Buzzards Bay, Vineyard Sound, Nantucket Sound, 
and the coastal waters around Martha's Vineyard (Figure 13). In some years summer flounder are found 
along the eastern side of Cape Cod and as far north as Provincetown by early May. Summer feeding grounds 
also include the shoal waters in Cape Cod Bay (Howe pers. comm.). Massachusetts considers the shoal waters 
of Cape Cod Bay and the region east and south of Cape Cod, including all estuaries, bays, and harbors there­
of, as critically important habitat (Howe pers. comm.). Summer flounder begin moving offshore in late Sep­
tember and October. Howe (pers. comm.) believes that spawning occurs within territorial waters south of 
Cape Cod because occasional ripe and running fish have been taken there (Figure 13). Summer flounder are 
regularly taken in southern Massachusetts waters as late as December, presumably as fish are dispersing to 
offshore wintering grounds. In most years the wintering grounds are well out on the continental shelf from 
approximately Veatch Canyon to Baltimore Canyon. The winter of 1985-86 was unusual with anomalous ov­
erwintering occurring near shore (Figure 13). Howe (pers. comm.) states that in years following a build up in 
the local adult summer flounder population (1974-76 and 1982-85), comparatively "strong" cohorts, repre­
sented by age 0 + flounder, have been captured in early summer in estuaries along the southern shore of 
Cape Cod and in Buzzards Bay. Thus local nursery grounds are recipients of young fish from a northern 
spawning. Massachusetts considers their coastal embayments as primary nursery grounds and of critical im­
portance in augmenting the more traditional sources of recruits from the "offshore stock". 

Summer flounder in New Hampshire are not abundant (Nelson pers. comm.). New Hampshire does consider 
various estuaries important as food sources for visiting adults. 

In Maine, summer flounder is regarded as a straggler in the Gulf of Maine (Honey pers. cornm.). 

6.2. HABITAT CONDITION 

Summer flounder are exposed to a full range of human activities during their life history. Assessments made 
by the Ocean Pulse and Northeast Monitoring Programs indicate extensive, detrimental amounts of toxic or­
ganic and inorganic contaminants, such as heavy metals, PCBs, and petroleum hydrocarbons in the various 
physical compartments of the marine ecosystem (Boehm and Hirtzer, 1982; Boehm, 1983; Pearce, 1979; Reid 
et a/. 1982). This is particularly true for sediments in the Mid-Atlantic Bight that receive contaminated 
dredged materials, sewage sludge, and industrial wastes. Elevated levels of petroleum hydrocarbons have 
even been found in all estuaries as far north as Maine. Elevated PCB levels have been found in sediments and 
biota in Buzzards Bay, in the New York Bight apex, as well as other locations (Reid eta/. 1982). 

Most research on the toxicological effects of various contaminants in fish is recent and ongoing. Many 
anomalies probably have not been described or their magnitude documented. The Councils encourage fish­
ermen to report or provide fish with tumorous type growths to: Dr. John C. Harshberger, Director, Registry of 
Tumors in Lower Animals, Smithsonian Institution, Museum o·f Natural History, Washington, DC 20560 (202-
357-2647) or to Mr. Martin Newman, NMFS, Oxford Laboratory, Railroad Ave., Oxford, MD 21654 (301-226-
5193). 

Coastal areas are vitally important as feeding and nursery grounds for summer flounder. However, popula­
tion shifts to coastal areas and associated industrial and municipal expansion have accelerated competition 
for use of the same habitats. It was projected (48 FR 53142-53147) that by 1990, 75% of the US population 
will live within 50 miles of the coastlines (including the Great Lakes). As a result, these habitats have been 
substantially reduced and continue to suffer the adverse effects of dredging, fill1ng, coastal construction, en­
ergy development, pollution, waste disposal, and other human related activities. In the case of wetlands, 
from 1954 to 1978 there was an average annual loss of 104,000 acres which was a ten fold annual increase in 
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acreage lost between 1780 and 1954 (48 FR 53142- 53147). The pressure on coastal and ocean habitats is no­
where greater than in the densely populated, industrialized Northeast. It is obvious that new systems are 
needed to conserve habitats and living marine resources, while facilitating the completion of necessary, com­
patible economic developments. 

Toward this goal, NMFS issued its formal Habitat Conservation Policy in November 1983 (48 FR 53142-53147). 

The goal of the policy is: ••to maintain or enhance the capability of the environment to ensure the survival of 
marine mammals and endangered species and to maintain fish and shellfish populations which are used, or 
are important to the survival and/or health of those used, by individuals and industries for both public and 
private benefits: jobs, recreation, safe and wholesome food and products" The Habitat Conservation Policy 
provided impetus to NMFS's Regional Action Plan (RAP) process which is to foster coordinated management 
and research responses to major habitat conservation issues and problems, and to develop better steps to ad­
dress them in the future (USDC 1985). 

The RAP process identified six water management units in the Northeast region (Figure 14). The boundaries 
of each water management unit (WMU) were established on the basis of the biogeographic consistency of 
the entire WMU and its distinctness from other WMUs. Each WMU is relatively consistent in its physical and 
chemical characteristics with normal latitudinal and seasonal variations in temperature, salinity, and nutrient 
content. The biota include both endemic and migratory species that exhibit normal seasonal fluctuations in 
species composition, individual population size, and geographic distribution. These six units are: Coastal Gulf 
of Maine, Gulf of Maine, Georges Bank West to Block Channel, Coastal Middle Atlantic, Middle Atlantic Shelf, 
and Offshelf (USDC 1985). 

The Coastal Gulf of Maine WMU encompasses an area bounded seaward by the observable limits of coastal 
processes, including riverine and estuarine plumes, coastal upwelling and diurnal tidal fluxes. Geographically, 
the area is bounded on the northeast by the Canadian Border and on the southwest by Cape Cod. This zone is 
generally marked by steep terrain and bathymetry, joining at a rock bound coastline with numerous isles, em­
bayments, pocket beaches, and relatively small estuaries. Circulation is generally to the southwest along 
Stellwagen Bank, and finally offshore at Cape Cod. The habitats are presently affected by ocean disposal and 
effluents from major urban areas, along with significant nonpoint source pollution associated with the var­
ious rivers. Continued pressure to fill already depleted marsh and shallow water areas occurs in most parts of 
the area ( USDC 1985). 

The Gulf of Maine is a partly enclosed sea of 55,000 square miles separated from the Atlantic Ocean by 
Browns and Georges Banks. It is an area of five major basins, floored with clays and gravelly silts, and broken 
by rocky outcroppings, numerous ledges and banks. The circulation is only generally understood: a seasonal 
clockwise gyre swings around the Gulf and joins the clockwise gyre on the northern edge of Georges Bank. 
Presently, threats to the area are from the coastal Gulf of Maine and from ships transiting the area (USDC 
1985). 

The Georges Bank West to Block Channel WMU includes Georges Bank, the Great South Channel, and Nan­
tucket Shoals. These areas have similar habitats, biota and hydrographic regimes. Overall, this WMU is highly 
productive and heavy fishing pressure is exerted on its numerous fish and shellfish. It is threatened by OCS ex­
ploratory drilling and by nonpoint source pollution from atmospheric fallout, general circulation patterns, 
and marine transportation activities (USDC 1985). 

The Coastal Middle Atlantic WMU encompasses a zone from Cape Cod southwest to Cape Hatteras. The area 
is characterized by a series of sounds, broad estuaries, large river basins and barrier islands. The predomi­
nantly sand bottom is characterized by a ridge and swale topography. The waters of the Coastal Middle At­
lantic have a complex and seasonally dependent pattern of circulation. Seasonally varying winds and irregu­
larities in the coastline result in the formation of a complex system of local eddies and gyres. Currents tend to 
be strongest during the peak river discharge period in late spring and during periods of highest winds in the 
winter. In late summer, when winds are light and estuarine discharge is minimal, currents tend to be slug­
gish, and the water column is generally stratified. The Coastal Middle Atlantic provides major habitats for 
anadromous, estuarine, and endemic species. Migratory species play a major role in this VVIVIU, and make up 
the predominant stocks in various seasons. Estuaries provide major spawning and nursery areas for many of 
the endemic and migratory species. These species are presently affected by nonpoint and point sources of 
pollution from major rivers and urban areas, as well as by direct loss of habitat caused by filling of wetlands, 
damming and diversion of rivers, and mosquito ditching in marshes (USDC 1985). 

The Middle Atlantic Shelf WMU covers the area from the Block Island Front southward to Cape Hatteras. The 
inshore boundary follows the observable limits of coastal processes, primarily estuarine plumes, and lies ap-
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proximately 30 miles from the coast. This WMU generally is characterized as a sandy plain, with a ridge and 
swale topography. Numerous submarine canyons intersect this area. The surface circulation over the shelf 
can be divided into a two celled system, separated at the Hudson Valley. The subsurface and bottom circula­
tion tends to flow in a westerly-southwesterly direction that varies with the passage of weather systems and 
offshore warm core rings. Hydrographic conditions vary seasonally from vernal freshening and warming, 
through summer stratification, to fall/winter breakdown and cooling. This WMU has a different faunal com­
position than the Gulf of Maine or Georges Bank. Fish populations are predominantly migratory, and species 
composition varies with season. It is threatened by OCS exploratory drilling; by nonpoint source pollution 
from atmospheric fallout, general circulation patterns, and marine transportation activities; and by ocean 
disposal of sewage sludge and industrial wastes (USDC 1985). 

The Offshelf WIVIU encompasses the zone defined by the mean observable limits of the shelf-slope front sea­
ward to the mean axis of the Gulf Stream. The area is overlain by the Slope Water Regime, a mass of relative­
ly warm saline water having a generally weak circulation to the southwest. The upwelling area along the in­
ner boundary of the shelf-slope front is high in productivity and rich in commercially valuable fish and shell­
fish. Offshore, the Gulf Stream undulates as it moves to the northeast, forming a dynamic boundary from 
which warm core rings are borne. These rings spawned at a rate of about eight per year, are about 50 to 100 

miles in diameter; they break off east of the area and transit to the southwest, eventually coming in contact 
with the shelf at southwestern Georges Bank. The passage of each ring marks a major event in the hydro­
graphic regime and may significantly affect the biota of the shelf-slope front and possibly of the shelf itself. 
Other than ring passages, impacts on the offshelf waters are primarily from nonpoint source pollution from 
atmospheric fall out, marine transportation, and from point source pollution from dumping at deep water 
dump site 106 and ocean incineration (USDC 1985). 

Each of the oceanic areas identified in Section 6.1 as important for summer flounder is subject to numerous 
man caused habitat threats. Rather than spend extensive efforts detailing degradation in individual oceanic 
systems (an effort generally already being performed by the individual States), this section will broadly ad­
dress the major types of abuse (i.e., agricultural, urbanization, and industrialization) dominant in the largest, 
most important areas (i.e., Chesapeake Bay, Hudson River/Long Island Sound, and the New England coast). 

Extensive urban development along the western shore of the Chesapeake has resulted in human population 
and industrial growth at the expense of the natural environment. The Baltimore- Washington- Norfolk cor­

ridor is a major demographic region where numerous commercial and industrial activities are centered. 
These activities have adversely affected the environment through habitat modification and destruction, and 
the introduction of contaminants in point and nonpoint source discharges. The eastern shore of the Bay is 

primarily agricultural and residential. Uncontrolled agricultural and suburban runoff, however, also intro­
duces significant quantities of sediments, trace metals, and chemicals that degrade water quality. 

The Hudson River/Long Island Sound area is heavily urbanized and in parts industrialized or supportive of 
large scale agriculture. The middle and upper Hudson River valley and eastern Long Island support extensive 
agricultural areas and large populations with the associated habitat abuses. The lower portion of the Hudson 
River area, northern New Jersey, and western Long Island are inhabited by the greatest concentration of peo­
ple anywhere in the US as well as supporting extensive utility, petro-chemical, and other heavy industry. 

The New England coast, since heavily developed, has some of all three major types of abuse. However, the 
areas are generally localized (i.e., an individual power generating station or urbanized center) and since the 
estuaries are only used on a limited basis, the abuses do not seem as detrimental as those in the previously 
mentioned systems. 

In summary, the most concise synopsis of the health of the Nation's marine environments can be viewed as 
that presented in the findings of the Congressional Office of Technology Assessment report ( 1987): 

"Estuaries and coastal waters around the country receive the vast majority of pollutants intro­
duced into marine environments. As a result, many of these waters have exhibited a variety 
of adverse impacts, and their overall health is declining or threatened. 

"In the absence of additional measures, new or continued degradation will occur in many es­
tuaries and some coastal waters around the country during the next few decades (even in 
some areas that exhibited improvements in the past). 

"In contrast, the health of the open ocean generally appears to be better than that of the es­
tuaries and coastal waters. Relatively few impacts from waste d1sposal in the open ocean 
have been documented, in part because relatively little waste disposal has taken place there 
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and because wastes disposed of there usually are extensively dispersed and diluted. Uncer­
tainty exists, however, about the ability to discern impacts in the open ocean." 

6.3. GENERAL CAUSES OF POLLUTION AND HABITAT DEGRADATION 

6.3.1. General Habitat Degradation Threats 

The Council, in efforts to coordinate with NMFS, has adopted the NMFS Regional Action Plan (USDC 1985) 

identified environmental threats as potential issues that may affect the summer flounder habitat. 

Estuarine and coastal lands and waters are used for many purposes that often result in conflicts for space and 
resources. Some uses may result in the absolute loss or long term degradation of the general aquatic environ­
ment or specific aquatic habitats, and pose theoretically significant, but as yet unquantified, threats to the 
biota and their associated habitats. Issues arising from these activities, and the perceived threats associated 
with them, are of serious concern to the public 

Multiple use issues are constantly changing, as are the real or perceived impacts of certain activities on living 
marine resources. The coastal and oceanic activities that generate these issues can threaten living marine re­
sources and their habitats. Threats to resources occur when human activities cause changes in physical habi­
tat, water and sediment chemistry, and structure and function of biological communities. 

The Coastal Middle Atlantic and Coastal Gulf of Maine WMU share similar activities that threaten habitats 
and the well being of living marine resources in estuarine and near shore areas (USDC 1985). Likewise, the 
Gulf of Maine, Georges Bank, Middle Atlantic Shelf and Offshore VVIVlUs share similar activities that threaten 
the welfare of biota and habitats in offshore areas. 

The following discussion identifies and describes each multiple use issue and the potential threats associated 
with that issue (USDC 1985). For the purposes of this discussion, an "issue" is a point of debate or controversy 
evolving from any human activity, or group of activities, that results in an effect, product, or consequence. 
Environmental and socio-economic issues remaining to be resolved satisfactorily with regard to their impacts 
on marine organisms, their habitats, and man developed from the multiple, often conflicting uses of coastal 
lands and waters. 

6.3.1.1. Waste Disposal and Ocean Dumping 

The Atlantic Ocean off the northeastern United States has been and continues to be used for the disposal of 
wastes, including sewage sludge, dredged material, chemical wastes, cellar dirt, and radioactive material. 
Some waste treatment methods, such as chlorination, pose additional problems to aquatic species. Habitats 
and associated organisms have been degraded by long term ocean disposal, particularly of sewage wastes. 
Sewage pollution causes closure of shellfish beds,and occasionally, of public swimming areas. Additional re­
search on the impacts of ocean disposal at deep water dump sites is urgently needed (USDC 1985). A very re­
cent potentially serious problem is the at sea incineration of toxic wastes. 

Ocean disposal of sewage sludge, industrial waste products, dredged material, and radioactive wastes de­
grades water quality and associated habitats. The deep water dump site is 106 miles offshore, and is in the 
heart of the summer flounder spawning area. Concentrations of heavy metals, pesticides, insecticides, petro­
leum products, and other toxics all contribute significantly to degradation o·f waters off the northeastern 
States. All of the contaminants are likely to have significant affects on the survivalibility and genetic fitness 
of eggs and larvae in the spawning area. Organic loading of estuarine and coastal waters is an emerging 
problem. Symptoms of elevated levels include excessive algae blooms, shifts in abundance of algal species, 
biological oxygen demand (BOD) increases in sediments of heavily affected sites, and anoxic events in coastal 
waters. Changes in biological components are a consequence of long term ocean disposal. Harmful human 
pathogens and parasites can be found in biota and sediments in the vicinity of ocean dump sites. In addition, 
shellfish harvesting grounds have been closed because of excessive concentrations of pathogenic and indica­
tor species of bacteria. 

Many of the above issues and concerns may also be germane to the dumping of fish and shellfish waste in the 
ocean. The closure of land based processing plants because of the plants inability to meet National Pollution 
Discharge Elimination System (NPDES) or State Pollution Discharge Elimination System (SPDES) effluent re­
quirements encourages the attempts for at sea disposal. While fishery byproducts may be nutritive in value, 
problems of BOD increases, excessive algal blooms, and concentrations of pathogenic bacteria, may all be as­
sociated with ocean disposal of fisheries products. The onus of proof of no environmental harm must fall to 
the group that wants to use the ocean for disposal purposes. 
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The deeper waters of the offshore WNIUs present a different set of problems, compared with shallower wa­
ters, with respect to oceanic currents, warm core rings, and other physical and chemical oceanographic pro­
cesses. Furthermore, less is known and understood about deep water ecosystems than their shallow water 
counterparts. It is imperative that studies be undertaken to reveal the fate and role of contaminants in deep 
water ecosystems, and to refine information about the shelf ecosystem through which these materials may be 
transported (USDC 1985)_ 

6.3.1.2. Coastal Urbanization 

Tremendous development pressures exist throughout the coastal area of the Northeast Region. More than 
2,000 permit applications are processed annually by the NMFS Northeast Region for commercial, industrial, 
and private marine construction proposals. The proposals range from generally innocuous, open pile struc­

tures, to objectionable fills that encroach into aquatic habitats, thereby eliminating their productive contri­
bution to the marine ecosystem. The projects range from small scale recreational endeavors to large scale 
commercial ventures to revitalize urban waterfronts. 

Associated with marine construction are a number of impacts which affect living marine resources directly, 
and indirectly through habitat loss or modification. Many of these projects are of sufficient scope to singly 
cause significant, long term or permanent impacts to aquatic biota and habitat; however, most are small 
scale causing minor losses or temporary disruptions to organisms and environment_ The significance of small 
scale projects lies in the cumulative effects resulting from the large number of these activities. 

Urban construction is not limited to the shore, but upland development, too, which can adversely impact 
aquatic areas. One of the major problems arising from urban development is the increase in nonpoint source 
contamination of estuarine and coastal waters Highways, parking lots, and the reduction in terrestrial vege­
tation and fringe marshes facilitate runoff loaded with soil particles, fertilizers, biocides, heavy metals, grease 
and oil products, PCBs, and other material deleterious to aquatic biota and their habitats. Atmospheric emis­
sions resulting from certain industrial processes contain sulphurous and nitrogenous compounds that contri­
bute to acid precipitation, a growing source of concern in some fresh water sections of tidal streams. Non­
point pollution is incorporated in water, sediments, and living marine resources. Although nonpoint sources 
of pollution do not usually cause acute problems, they can contribute to subtle changes and increases of con­
taminants in the environment (USDC 1985)_ 

As residential, commercial, and industrial growth continues, the demand for potable, process, and cooling 
water, flow pattern disruption, waste water treatment and disposal, and electric power increases. As ground 
water resources become depleted or contaminated, greater demands are placed on surface water through 
dam and reservoir construction or some other method of freshwater diversion. The consumptive use of sig­
nificant volumes of surface freshwater causes reduced river flow that can affect down stream salinity regimes 
as saline waters intrude further upstream_ 

VVater that is not lost through consumptive uses is returned to the rivers or streams as point source waste wa­
ter discharges. Although the waste water generally is treated, it still contains contaminants. Domestic waste 
water contains residual chlorine compounds, nutrients, suspended organic and inorganic compounds, trace 
metals and bacteria. Industrial discharges may contain many dissolved and suspended pollutants, including 
metals, toxic substances, halogenated hydrocarbons, petroleum products, nutrients, organics and heat. 

Construction in and adjacent to waterways often results in elevated suspended solids emanating from the 
project area. The distance the turbidity plume moves from the point of origin is dependent upon tides, cur­
rents, nature of the substrate, scope of work, and preventive measures employed by the contractor. 

Excessive turbidities can abrade sensitive epithelial tissues, clog gills, decrease egg buoyancy, reduce light 
penetration; thereby affecting photosynthesis of phytoplanktonic and submerged vegetation, and cause lo­
calized oxygen depression. Suspended sediments subsequently settle, which can destroy or degrade produc­
tive shellfish beds and nursery sites. 

The effects of turbidity and siltation are generally, but not always, temporary and short term_ Other con­
struction activities can result in permanent loss or long term disruption of habitat. Dredging can degrade 
productive shallow water and destroy marsh habitat or resuspend pollutants, such as heavy metals, pesticides, 
herbicides, and other toxins. Concomitant with dredging is spoil disposal, which traditionally occurred on 
marshes or in open water. Shoreline stabilization can result in gross impacts, through filling of intertidal and 
sublittoral habitat; or cause subtle effects, resulting in the eliminalion of the ecotone between shore and wa­
ter, or through the scouring of benthic habitat by reflective wave energy. 
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Sewage treatment effluent produces changes in biological components as a result of chlorination and in­
creased contaminant loading. Sewage treatment plants constructed where the soils are highly saturated of­
ten allow suburban expansion in areas that would have otherwise remained undeveloped, thereby exacer­
bating already severe pollution problems in some areas. 

Another aspect of urban development is nonpoint source pollution, which is caused by land based activities 
that result in materials being transported to aquatic areas. Certain pollutants (pathogens, phosphorus, sedi­
ments, heavy metals, and acid precipitation) from nonpoint sources are demonstrable problems in Atlantic 
coastal and estuarine waters (USDC 1985). Nonpoint source pollution appears to be a chronic threat that will 
affect the Northwest Atlantic Ocean in the upcoming decades. 

Diversion of freshwater to other streams, reservoirs, industrial plants, power plants, and municipalities can 
change the salinity gradient downstream and displace spawning and nursery grounds. Patterns of estuarine 
circulation necessary for larval and plankton transport could be modified. Such changes can expand the 
range of estuarine diseases and predators associated with higher salinities that a·ffect commercial shellfish. 

Industrial waste water effluent is regulated by EPA through permits. While the NPDES provides for issuance 
of waste discharge permits as a means of identifying, defining, and where necessary, controlling virtually all 
point source discharges, the problems remain due to inadequate monitoring and enforcement. It is not possi­
ble presently to estimate the singular, combined, and synergistic effects on the ecosystem impacted by indus­
trial (and domestic) waste water. 

6.3.1.3. Energy Production and Transport 

Energy production facilities are widespread along Atlantic coastal areas. Electric power is generated by var­
ious methods, including land based nuclear power plants, hydroelectric plants, fossil fuel stations, and possi­
bly future offshore floating nuclear power plants. These facilities compete for space along the coastal zone; 
they require water for cooling and, in the case of coal ·fired plants, generate voluminous amounts of fly ash 
and sulfur dioxide, as well as electricity. In addition, hydroelectric plants, with their need for dams, substan­
tially modify river courses and affect anadromous fish runs and/or restoration programs. 

The impacts on the marine and estuarine environment resulting from the various types of power plants in­
clude water consumption, heated water and reverse thermal shock, entrainment and impingement of organ­
isms, discharge of heavy metals and biocides in blow down water, destruction and elimination of habitat, and 
disposal of dredged materials and fly ash (USDC 1985). 

The Outer Continental Shelf (OCS) exploratory and production drilling and transport may affect biota and 
their habitats through the deposition of drilling muds and cuttings. Oils spills resulting from well blowouts, 
pipeline breaks, and tanker accidents are of major concern. Seismic testing operations can interfere with fish­
ing operations and damage or destroy fishing gear. In addition, exclusion areas around drilling rigs can result 
in conflicts between fishermen, both recreational and commercial, and the oil companies. 

6.3.1.4:. Port Development and Utilization 

All ports require shoreside infrastructure, mooring facilities, and adequate channel depth. Ports compete 
fiercely for limited national and international markets and continually strive to upgrade their facilities. 
Dredging and dredged material disposal, filling of aquatic habitats to create fast land for port improvement 
or expansion, and degradation of water quality are the most serious perturbations arising from port develop­
ment. All have well recognized implications to living marine resources and habitat. 

6.3.1.5. Agricultural Development 

Agricultural development can affect fisheries habitat directly through physical alteration and indirectly 
through chemical contamination. Fertilizers, herbicides, insecticides, and other chemicals are washed into 
the aquatic environment with the uncontrolled nonpoint source runoff draining agricultural lands. These 
chemicals can affect the growth of aquatic plants, which in turn affects fish, invertebrates, and the general 
ecological balance of the water body. Additionally, agricultural runoff transports animal wastes and sedi­
ments that can affect spawning areas, and generally degrade water quality and benthic substrate. Excessive 
uncontrolled or improper irrigation practices often exacerbate the contaminant flushing as well as deplete 
and contaminate ground water. One of the most serious consequences o·f erosional runoff is that the fre­
quent dredging of navigational channels results in dredged material that requires disposal, often in areas im­
portant to living marine resources (USDC 1985). 
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6.3.1.6. Marine Mineral Extraction 

Mining for sand, gravel; and shell stock in near shore coastal and estuarine waters can result in the loss of in­
faunal benthic organisms, modifications of substrate, changes in circulation patterns, and decreased dis­
solved oxygen concentrations at deeply excavated sites where flushing is minimal. Sand and gravel mining 
tends to result in suspended materials at the mining sites, and turbidity plumes may move several miles from 
individual sites. Mining also results in ranges in sediment type or sediment quality, often over areas measur­
able in square miles. Deep borrow pits created by mining may become seasonally or permanently anaerobic 
(USDC 1985). 

6.3.1.7. Coastal and Wetland Use and Modification 

Intense population pressures have adversely affected many estuarine and marine habitats along the Atlantic 
coast. Demand for land suitable for home sites, resorts, marinas, and industrial expansion has resulted in the 
loss or alteration of large areas of wetlands through dredging, filling, diking, ditching, upland construction, 
and shoreline modification. 

As residential and commercial use of coastal lands increased, so does the recreational use of coastal waters. 
Marinas, publ1c access landings, private piers, and boat ramps all vie for space. Boating requires navigational 
space, a place to berth for some boat owners, and boat yards for repair and storage. 

As population densities increase in these areas, greater pressures are exerted to develop remaining lands, and 
the demand for nuisance insect control on adjacent undeveloped wetlands either through chemical or phys­
ical (i.e., ditching) methods, also intensifies. 

In addition to residential and recreational development, other competing uses further contribute to the de­
struction or modification of wetland areas. Agricultural development can significantly affect wetlands. Com­
mon flood control measures in low lying coastal areas include dikes, ditches, and stream channelization. Wet­
land drainage is practiced to increase tillable land acreage. Wildlife management techniques that also de­
stroy or modify wetland habitat include the construction of dredged ponds, low level impoundments, and 
muskrat ditches and dikes (USDC 1985). 

The NMFS priorities on the multiple use issues and threats to living marine resources were identified in the 
RAP document (USDC 1985). Activities identified as high priority included urban and port development, 
ocean disposal, dams and agricultural practices. Medium priority activities included industrial waste dis­
charges, domestic waste discharges, and OCS oil and gas development (Table 22). 

6.4. PROGRAMS TO PROTECT, RESTORE, PRESERVE, AND ENHANCE THE HABITAT Of THE STOCKS FROM DE­

STRUCTION AND DEGRADATION 

The MFCMA provides for the conservation and management of living marine resources (which by definition 
includes habitat), principally within the EEZ, although there is concern for management throughout the 
range of the resource. The MFCMA also requires that a comprehensive program of fishery research be con­
ducted to determine the impact of pollution on marine resources and how wetland and estuarine degrada­
tion affects abundance and availability of fish. 

The MFCMA established Regional Fishery Management Councils that have the responsibility to prepare fish­
ery management plans which address habitat requirements, describe potential threats to that habitat, and 
recommend measures to conserve those habitats critical to the survival and continued optimal production of 
the managed species. The NMFS Habitat Conservation Policy (48 FR 53142- 53147), specifically Implementa­
tion Strategy 3, established the basis for a partnership between NMFS and the Councils to assess habitat issues 
pertaining to individual manages species. 

Other NMFS programs relative to habitat conservation are found in the Marine Mammal Protection Act of 
1972, the Endangered Species Act of 1973, and the Anadromous Fish Conservation Act of 1965. The NMFS 
shares responsibilities with the FWS for conservation programs under these laws. 

In addition to the above mentioned NMFS programs, other laws regulate activities in marine and estuarine 
waters and their shorelines. Section 10 of the River and Harbor Act of 1899 authorizes the Army Corps of En­
gineers (COE) to regulate all dredge and fill activities in navigable waters (to mean high water shoreline). 
Section 404 of the Clean Water Act of 1980 authorizes EPA to regulate the discharge of industrial and munici­
pal wastes into waters and adjacent wetlands. EPA has delegated authority under Section 404 to the COE to 
administer all dredge and fill activities under one program. Section 401 of the Clean Water Act authorizes 
EPA, or delegated States with approved programs, to regulate the discharge of all industrial and municipal 
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wastes. The EPA and COE also share regulatory responsibilities under the Marine Protection, Research, and 
Sanctuaries Act of 1972. 

All of the activities regulated by these programs have the potential to adversely affect living marine resources 
and their habitat. The NMFS, EPA, FWS, and State ·fish and wildlife agencies have been mandated to review 
these activities, assess the impact of the activities on resources within their jurisdiction, and comment on and 
make recommendation to ameliorate those impacts to regulatory agencies. Review and comment authority 
is provided by the Fish and Wildlife Coordination Act of 1934 {as amended 1958) and the National En vi ron­
mental Policy Act of 1969. Consultative authority extends to all projects requiring federal permits or licenses, 
or that are implemented with federal funds. 

Other legislation under which NMFS provides comments relative to potential impacts on living marine re­
sources, their associated habitats, and the fisheries they support include, but are not limited to, the Coastal 
Zone Management Act of 1972; the Marine Protection, Research, and Sanctuaries Act of 1972; and the En­
dangered Species Act of 1973 (Section 7 consultation). 

A more detailed discussion of the pertinent legislation affecting their protection, conservation, enhance­
ment, and management of living marine resources and habitat can be found in the NMFS Habitat Conserva­
tion Policy {48 FR 53142-53147). 

In addition, NMFS and the other Federal resource agencies are involved in other programs with the States 
(e.g., NMFS Saltonstaii-Kennedy and Wallop-Breaux programs) that provide grants to conserve fish habitats 
and improve fisheries management. 

Individual States also regulate wetlands, which complements Federal habitat conservation programs. 

6.5. HABITAT PRESERVATION, PROTECTION AND RESTORATION RECOMMENDATIONS 

Management of fisheries requires both control of fishing mortality {by the Councils) and preservation and 
restoration of habitat (by EPA and the Corps of Engineers). The Council intends to work closely with these 
other agencies for habitat preservation. 

As stated in section 4, summer flounder are over exploited. Recognizing that the stock of summer flounder is 
in poor shape, it is worthwhile to stress habitat conservation for increasing the survivability of juveniles, as 
well as management actions to control fishing mortality, which will strengthen the use of the habitat infor­
mation in meeting the MAFMC mandates that "irreversible or long term adverse effects on fishery resources 
and the marine environment are avoided". 

Commercial landings of summer flounder fell significantly during the 1980s, from the 42 million pound high 
in 1979 (section 5.2). Landings for 1989 were only 21 million pounds. Numerous State survey indicators of 
summer flounder abundance showed extremely low abundance for 1988 (section Fishing mortality rates 
are excessive (at least triple the Fmax level) relative to desirable levels (section 4), but the loss of habitat is 
probably also a significant reason for the decline of summer flounder. 

At present, both commercial and recreational catches of summer flounder are comprised primarily of ages 0-2 

fish. Individuals of this species have previously been known to live up to 20 years, yet older, larger fish are 
now infrequent. Such age class compression poses great risk to recruitment because the older, more fecund 
spawning adults are being too rapidly removed from the population and nearly all of the new recruits are be­
ing spawned by individuals that only get to spawn once or twice before they are killed. 

Summer flounder are highly dependent on estuarine habitats (section 6.1) for much of their prespawning 
life. It is precisely these habitats that are most vulnerable to anthropogenic impacts and loss. While fishing 
mortality may be the primary reason for these population declines, the essential habitat areas designated by 
the States (se<."tion 6.1.2) must be protected in order to allow summer flounder populations to rebuild and be 
maintained when fishing mortality is decreased. 

In order to resolve the above problems and prevent overfishing, very significant reductions in fishing mortal­
ity will be required. The reductions in fishing mortality are needed to reduce the risk of stock failure. The 
Council has the ability to control the fishing mortality and reduce that component of risk through the Mag­
nuson Act. 

Equally important to reducing risk is the quality of the habitat. In this area the primary responsibility is that 
of EPA and the Corps of Engineers, since the Magnuson Act only allows the Council the right to comment on 
proposals. Spawning and nursery areas and migratory pathways must be protected and kept viable if the 
proposed stringent fishing regulations are to succeed. Successful fishery management requires a partnership 
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between the fishery managers and the habitat protection agencies for the programs to succeed. It would not 
be fair to place stringent regulations on the fishermen in order to solve the stock problems, only to lose any 
gains to pollution and habitat degradation. The recommendations that follow are made in keeping with this 
philosophy. 

It is the policy of the Mid-Atlantic Fishery Management Council (MAFMC 1987 and 1989) to oppose any loss of 
essential aquatic habitat or wetlands which contributes to the conservation of fish stocks. Where loss of habi­
tat is unavoidable locally, the Council endorses recreation of quantitatively and qualitatively equivalent habi­
tat. The Council recognizes the multiple resource base of our coastal areas and recognizes the need to accom­
modate other natural resource management objectives with special sensitivity to goals that may be contrary 
to the objectives of fishery management. The intent of the Council is to support " no net loss" of fishery habi­
tat while minimizing all detrimental alterations of these essential habitats. 

This policy will allow the MAFMC to optimize the management of fisheries in the mid-Atlantic EEZ through a 
concerted effort to establish a quality habitat and to seek to reverse the serious problems affecting the repro­
duction, size frequency and distribution of fish. The Council will accomplish this through participation in the 
review of private and government projects which would adversely affect fish production. The Council will 
also become involved in review of activities which adversely affect the safety of fish products which are in­
tended for direct or indirect human consumption. 

The Council is deeply concerned about the effects of marine and estuarine habitat degradation on fishery re­
sources. They have a responsibility under the MFCMA to take into account the impact of habitat degradation 
on summer flounder. The following recommendations are made in light of that responsibility and are in full 
accordance with the Council's Habitat Policy and Position Paper on Habitat and the Environment. 

1. All available or potential natural habitat for migratory summer flounder should be preserved by en­
couraging management of conflicting uses to assure access by the fish to important habitat and main­
tenance of high water quality standards to protect summer flounder migration, spawning, nursery, ov­
erwintering, and feeding areas. 

2. Filling of wetlands should not be permitted in or near nursery summering areas. In particular, filling of 
wetlands should not be permitted in the lagoon system behind the barrier islands on the seaside of the 
Eastern Shore of Virginia and North Carolina because of its importance to summer flounder. Project 
proponents must demonstrate that project implementation will not negatively affect summer floun­
der, their habitat, or their food sources. 

3. Best engineering and management practices (e.g., seasonal restrictions, dredging methods, disposal 
options, etc.) should be employed for all dredging and in water construction projects. Such projects 
should be permitted only for water dependent purposes when no feasible alternatives are available. 
Mitigating or compensating measures should be employed where significant adverse impacts are un­
avoidable. Project proponents should demonstrate that project implementation will not negatively af­
fect summer flounder, their habitat, or their food sources. 

4. The disposal of sewage sludge, indLJstrial waste, and contaminated (contaminated means any sub­
stance that could affect the fish directly, its habitat, the food chain, or the public's perception of those 
parts of the ecosystem) dredged material in summer flounder habitat, including the New York Bight, 
should not be allowed. Advanced garbage, industrial waste, and sludge handling techniques are now 
available and must be encouraged. Specifically: 

a. The Council opposes ocean dumping of industrial waste, sludge and other harmful materials. 

b. It is urgent that appropriate agencies enforce all existing laws and regulations until ocean 
dumping ceases. Emphasis must be placed on prevention of short dumping and required release 
rates. 

c. The Council requests EPA to require each permitted ocean dumping vessel be required to furnish 
detailed information concerning each trip to the dump site. This might be in the form of tran­
sponders; locked Loran C recorder plots of trip to and from the dump site; phone call to EPA 
when vessel leaves and returns to port; or other appropriate method to ascertain that vessels 
dump only in the 106 area and take legal action to abate illegal (short or improper) material 
dumping. 

d. The Council requests fishermen and other members of the public to report to the EPA, Coast 
Guard and the Council any observance of vessels dumping other than in the approved dump 
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sites. A list of permitted vessels would accompany this request with the additional request for 
reporting of any vessel not on the approved list. The report should include date, time, location 
(longitude, latitude, Loran bearings), vessel name of the dumping vessel, the nature of the ma­
terial dumped, name of reporting individual and vessel. This would enable EPA to take appro­
priate action against illegal dumping. 

e. The Council's Executive Director is directed to contact necessary Congressional delegations, as 
necessary, relative to strengthening current measures being considered to cease ocean dumping 
by a date certain. 

f. The Council strongly urges state and federal environmental agencies to reduce the amount of 
industrial waste, sludge and other harmful materials discharged into rivers and the marine envi­
ronment, and for these agencies to increase their surveillance monitoring and research of waste 
discharge. The Council requests that the Environmental Protection Agency implement and en­
force all legislation, rules and regulations with emphasis on the best available technology re­
quirements and pretreatment standards. 

g. The Council will take appropriate steps under the Magnuson Act and any other federal laws and 
regulations to assure the required responses to its concerns and opposition to dump site 106. 

5. Ocean disposal of fish waste should not be allowed in any areas where environmental harm may occur. 
The burden of proof that no environmental harm exists should be on the entity proposing the disposal. 
An environmental monitoring program to characterize the proposed site prior to, during, and after 
disposal occurs must be undertaken and is the financial responsibility of the entity benefiting 'from the 
use of the ocean environment. As an example, the dumping of fish wastes in areas of surf clams or scal­
lops could provide enrichment that could trigger undesirable organisms, such as paralytic shellfish poi­
soning (PSP). 

6. The siting of industries requiring water diversion and large volume water withdrawals should be avoid­
ed in summer flounder critical areas. In particular, due to the link between higher salinity and summer 
flounder nursery areas, diversions which disrupt the local circulation or dilute existing conditions will 
adversely impact the use as a nursery area and should be avoided. Project proponents must demon­
strate that project implementation will not negatively affect summer flounder, their habitat, or their 
food supply. Where such facilities currently exist, best management practices must be employed to 
minimize adverse effects on the environment. 

7 Dechlorination facilities should be used to destroy chlorine at sewage treatment plants and power 
plants. 

8. No toxic substances in concentrations harmful (synergistically or otherwise) to humans, fish, wildlife, 
and aquatic life should be discharged. The EPA's Water Quality Criteria Series should be used as guide­
lines for determining harmful concentration levels. Use of the best available technology to control in­
dustrial waste water discharges must be required in areas critical to the survival of summer flounder. 
Any new potential discharge into critical areas must be shown not to have a harmful effect on summer 
flounder. In calculating potential impacts, the stratification affects of mixing zones should be carefully 
considered. 

9. The EPA, for the EEZ, and States, for the coastal zone, should review their water quality standards and 
make changes as needed with respect to the habitat requirements of summer flounder migratory pas­
sage and feeding and to maintain edible summer flounder; that is, flesh and organ buildup of con­
taminants must be considered. 

10. Water quality standards in nursery, spawning, feeding, and areas of migratory passage should be en­
forced rigidly by State or local water quality management agencies, whose actions should be carefully 
monitored by the EPA. Where State or local management efforts (standards/ enforcement) are 
deemed inadequate, EPA should take steps to assure improvement; if these efforts continue to be in­
adequate, EPA should assume authority, as necessary. 

11. Appropriate measures must be taken as soon as possible to reduce acid precipitation and runoff into 
estuaries and near shore waters. 

12. EPA and appropriate agencies must establish and approve criteria for vegetated buffer strips in agricul­
tural areas adjacent to summer flounder nursery areas to minimize pesticide, fertilizer, and sediment 
loads to these areas critical for survival. The effective width of these vegetated buffer strips varies with 
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slope of terrain and soil permeability. The Soil Conservation Service and other concerned Federal and 
State agencies should conduct programs and demonstration projects to educate farmers on improved 
agricultural practices that would minimize the wastage of pesticides, fertilizers, and top soil and re­
duce the adverse effects of these materials. 

6.6. HABITAT RESEARCH NEEDS 

The National Status and Trends Program of NOAA (USDC 1987a and 1989b) should provide guidance in mak­
ing intelligent decisions involving the use and allocation of resources in the nation's coastal and estuarine re­
gions. These decisions require reliable and continuous information about the status and trends on environ­
mental quality in the marine environment. Four general objectives have been established for the early years 
of the National Status and Trends Program (USDC 1987a and 1989b). Those objectives are (1) to establish a 
national data base using state of the art sampling, preservation, and analysis methodologies; (2) to use the 
information in the data base to estimate environmental quality, to establish a statistical basis for detecting 
spatial and temporal change, and to identify areas of the nation that might benefit from more intensive 
study; (3) to seek and validate additional measurement techniques, especially those that describe a biological 
response to the presence of contaminants; and (4} to create a cryogenic, archival specimen bank containing 
environmental samples collected and preserved through techniques that will permit reliable analysis over a 
period of decades. While the Council concurs with these objectives, efforts by this program or other NMFS 
programs also must look at specific issues which include: 

1. It is necessary that scientific investigations be conducted on summer flounder to emphasize the long 
term, synergistic effects of combinations of environmental variables on, for example, reproductive ca­
pability, genetic changes, and suitability for human consumption. 

2. The Council recommends the following areas for future habitat directed investigations: field studies 
on the direct and indirect effects of contaminants on mortality of summer flounder; studies on the in­
teractive effects of pH, contaminants, and other environmental variables on survival of summer floun­
der; and continued studies on the importance of factors controlling the production and distribution of 
food items that appear in the diet of young summer flounder. 

7. Description of fishing Activities 

The summer flounder is a highly prized food fish sought by both commercial and recreational fishermen 
throughout its range. At over $1.50 per pound, the 21.4 million pounds landed by US commercial fishermen 
in 1989 had an ex-vessel value of $33.4 million. From 1980-1989, summer flounder comprised the second larg­
est catch (by weight) of all species caught by marine recreational anglers along the entire Atlantic coast (Ta­
ble 3), averaging over 30 million pounds annually. Millions of dollars in economic impact are associated with 
the catch of this over utilized species. Consequently, there is no summer flounder surplus for foreign fishing 
in the US EEZ. 

7.1. Domestic Commercial fishery 

Summer flounder support an extensive commercial fishery along the Atlantic Coast, principally from Massa­
chusetts through North Carolina. The most concentrated fishing activity takes place in the EEZ during the 
North Carolina winter trawl fishery (section 7.1.7), but significant catches are made off the southern New 
England States and the Delmarva peninsula. 

Landings have fluctuated widely over the last five decades (Table 1L increasing from less than 10 million 
pounds per year prior to World War II to average around 20 million pounds during the 1950's. Landings con­
sistently decreased during the 1960's until a low of only 6.7 million pounds was reported in 1969. Commercial 
landings have been consistently high since the mid 1970's, attributable mainly to increased levels of effort in 
the southern winter trawl fishery. Landings of summer flounder from Maine to North Carolina peaked in 
1979 at nearly 42 million pounds (Table 1). Reported landings in 1989 were 21 million pounds, a decline of 
39% from 1988. These landings were well below the 1980-1989 average of 29 million pounds and are the sec­
ond lowest year in the 1980-1989 time series. 

7.1.1 landings by State and fishing Area 

From 1980-1989, Virginia and North Carolina combined averaged 50% of the total commercial landings, 
while Rhode Island and New Jersey each averaged about 15% (Table 1). There was significant variability 
among the States over this time frame, however. In 1980, Virginia and North Carolina accounted for over 
70% of coastwide landings, making it a distinctly southern fishery. In 1985-1986, Massachusetts, Rhode Is-
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land, New York and New Jersey accounted for significantly more than half the landings. By 1989, catch again 
shifted to the southern States. 

Since 1980, an average of 71% of the commercial landings of summer flounder have come from the EEZ. The 
percentage of landings taken in Federal waters was at its lowest in 1983 at 63% and increased to 79% in 1989 

(Table 2). Most States averaged a high proportion of landings from the EEZ throughout the 1980's. In 1989, 5 

States caught over 90% of summer flounder totals from the EEZ. 

Though most landings came from the EEZ, the statistical reporting areas (Figure 15) which had the highest 
catches were nearly all adjoining the coast. Landings from areas 621, 626 and 631 all averaged nearly 2 mil­
lion pounds between 1983 and 1989. Offshore areas 537 and 622 averaged over two million pounds each, 
mostly taken in the winter months before summer flounder migrate inshore. 

On an individual State basis, most summer flounder landings are taken from areas adjacent to the State. Mas­
sachusetts and Rhode Island landings were made from areas 526, 537 and 538 or areas south of Cape Cod (Ta­
ble 23). The majority of New York's landings came from Long Island Sound (area 611) or the two areas, 612 

and 613, adjoining the south shore of Long Island. The majority of New Jersey's landings came from their ad­
joining area, 614 or in the two areas immediately south (areas 621 and 622). The vast majority of Maryland's 
landings also came from area 621. Major landings for Virginia were made from areas surrounding the Chesa­
peake Bay, 625,626,631, and 632 (Figure 15). 

7 .1.2 landings by fishing Gear 

Most commercial landings are made from otter trawl vessels, while the second most important gear is pound 
nets (Table 24). Eighty seven percent of the summer flounder landings between 1980 and 1989 came from 
fish otter trawls. When landings from other otter trawls are added to '"fish" otter trawls, the average annual 
landings are over 90%. On average from 1980-1989, pound nets caught 1.4 million pounds. Gill nets and scal­
lop dredges were the only other gear that averaged more than 100,000 pounds annually. Small catches of 
summer flounder were also made with haul seines, floating traps, lines, spears, purse seines, pots and traps, 
midwater/pair trawls, fyke nets and weirs (Table 24). 

Between 1980 and 1989, over 90% of summer flounder were landed annually from otter trawls in all States 
except New Hampshire and North Carolina (Table 25). Although otter trawls comprised the majority of North 
Carolina's landings it is significant that over 20% of the total landings are attributable to other gear. Pound 
nets in North Carolina averaged over 1 million pounds and gill nets averaged nearly half a million pounds. 
These gear types, being deployed close to shore, account for the higher proportion ot summer flounder land­
ings from State waters relative to other Atlantic coast States. 

Commercial landings of summer flounder from the EEZ were almost exclusively made with fish otter trawls 
(Table 26), averaging over 90% for all States from 1980-1989. This fact, coupled with the high proportion of 
landings taken from the EEZ for most States, makes otter trawl mesh regulation in the EEZ a potentially effec­
tive management tool for reducing mortality on juvenile summer flounder. 

7.1.3 landings by Season 

On average from 1980-1989, more than 3 million pounds of summer flounder were landed for each of the 
months of November through February, making winter trawling the most significant component of the an­
nual fishery (Table 27). An average of greater than 2 million pounds of summer flounder were landed in Sep­
tember, October and April also. Average landings of less than a million pounds occurred only during June 
and July. 

A seasonal pattern of landings is also evident from monthly data by distance from shore, where during Janu­
ary, February, March and April more than 90% of the landings were EEZ derived (Table 27). Only from June 
to September were average monthly landings from State waters greater than those from the EEZ. Obviously, 
commercial fishing effort follows the migration of summer flounder inshore and in a northerly direction dur­
ing the summer months, but trawling success is closely associated with the offshore concentrations of spawn­
ing fish during the winter months. 

7.1.4 Landings by Market Category 

Classification of summer flounder into categories of "small", "medium", "large", and "jumbo" are available 
for nearly all States for the past several years, though about one-third of the coastwide landings are left as 
"unclassified". from 1980-1989, the States of Connecticut and New York classified only negligible amounts 
of summer flounder landings and North Carolina classified about half (Table 28). 
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While there may not be absolute consistency across States and years in the precise length associated with 
each size category (Christensen pers. comm.) attempts by NMFS port agents to improve consistency enables 
average lengths to be associated with each size category. Further analysis of the General Canvas data in this 
section will be based upon the lengths of 13", 15", 17", and 19" corresponding to the "smaW', "medium", 
"large��, and .. jumbo" categories (New Jersey 1985). 

Excluding unclassified landings, the coastwide average size composition of landings from 1980-1989 was: 
27% "small", 30% "medium .. , 33% "large", and 10% "jumbo" (Table 28). The New England States had a 
higher percentage of summer flounder of "medium" and larger size categories and the percentage of 
"smaW' fish generally increases southward. Overall, this would correspond to the seasonal inshore and north­
ward migration of summer flounder. Smaller fish would first be available to the offshore winter trawl fisher­
ies, while individual fish would gain in size before becoming available to the northern inshore fisheries in 
summer. 

7 .1.5 Otter Trawl Directed Fishery 

Estimates of catch and fishing effort by area, gear, etc. are obtained by sampling fishing captains and the 
data are coded using a "weighout" form. The weighout data are a sample rather than a census and do not 
comprise the entire fishery. Even though the vveighout data collection system is limited in geographical cov­
erage (CT ,DE, and NC are not included at this time), it 1s extremely important because of the associated effort 
data and the fact that species composition data on a tow by tow basis are available (section 7.1.7). 

A year by year comparison from 1983-89 between the General Canvas and the weighout data demonstrates 
that about 70% of the total summer flounder landings from Maine to North Carolina are picked up by the 
weighout system (Table 29). When Connecticut, Delaware and North Carolina landings are excluded from 
the 1989 General Canvass, there is almost 100% coverage by the weighout, thus the weigh out data covers a 
large proportion of the complete summer flounder fishery. 

Over 97% of the summer flounder that were reported landed between 1983 and 1989 in the weighout sys­
tem were landed by fish otter trawls (Table 30). According to the General Canvass, 87% of summer flounder 
landings between 1980 and 1989 were from fish otter trawls (Table 24). Due to the exclusion of North Caroli­
na, summer flounder landings from pound nets and gill nets seem to be the least sampled and recorded in 
the weighout system. The weighout system is effective at recording landings of summer flounder that were 
caught with otter trawls, however, and can be considered representative of the otter trawl fishery. 

Summer flounder are part of an overall mixed bottom trawl fishery which generally includes: winter floun­
der, yellowtail flounder, Loti go, scup, butterfish, and other species (section 7 .1.6). According to 1983-1989 

vveighout data, mean catch of summer flounder per otter trawl trip was 2,404 pounds or 24% of total trip 
catch (Table 31). Since summer flounder are landed as bycatch from fisheries directed at other species as well 
as from directed effort, many small incidental catches can lower the mean catch estimate of summer flounder 
trips. Directed summer flounder trips must therefore be distinguished from non-directed trips in the weig­
hout data. 

Given fishermen's skills in choosing time, area and method of fishing, otter trawl trips directed at summer 
flounder will likely have a higher proportion of trip catch represented by this species. The problem of inci­
dental trips can be avoided by setting a landings threshold for classifying a trip as directed at summer floun­
der. 

A threshold of 500 pounds per trip restricts analysis to about 34% of otter trawl trips landing summer floun­
der, yet these trips still account for over 95% of the total summer flounder landed from 1983-89 (Table 32). 

An annual average of 4,532 otter trawl trips landing summer flounder met the 500 pound criteria from 1983-

1989, while an annual average of 8,970 landed less than 500 pounds. This indicates that the majority of trips 
landing summer flounder are likely directed at other species. Trips meeting the 500 pound threshold aver­
aged 5,046 pounds of summer flounder with summer flounder comprising 43% of total catch. Non-directed 
trips (given the 500 pound threshold) averaged 109 pounds of summer flounder, comprising about one per­
cent of total trip catch (Table 33). 

A threshold of 500 lbs per trip would have affected approximately 74% of the vessels and 34% of the trips 
landing summer flounder from 1983-89 based on NMFS weighout data. However, these trips accounted for 
over 95% of the total summer flounder landed during these years. In fact, for each year from 1983 to 1989 

this percentage changed very little, ranging from 93 to 96%. this period encompassed years in which recruit-
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ment was both good (1985) and very poor (1988), indicating that the 500 lb criterion is a valid threshold dur­
ing years of both relatively high and low abundance. 

The 500 lb threshold was used to define a directed (regulated) trip after extensive analysis of numerous 
threshold levels from 0 to 2,000 lbs per trip using the NMfS weighout data. Decreasing the threshold from 
500 to 0 lbs resulted in a higher proportion of regulated trips (ranging from 34 to 100%), and, thus, greater 
regulatory impact, with an increase in affected landings of only 5% (that is, 95% to 100%). Increasing the 
threshold significantly reduced the proportion of both affected trips and landings. Discussions with the 
Council's industry advisors indicated that 500 lbs correctly identified a directed trip, corroborating the results 
of the weighout data analysis. 

7 .1.6 Species Composition of the Catch 

Generally, sorting of otter trawl caught fish is begun immediately after redeployment of the net. Marketable 
species are sorted by size category and placed on ice as rapidly as possible. Once the valuable catch is stored, 
undersized fish and non-marketable bycatch is generally shoveled overboard. Several hours may lapse before 
discarded fish are returned to the sea, resulting in high discard mortality rates. 

fishery discards (juvenile fish and unmarketable species) are difficult to monitor accurately since they are ob­
viously unavailable to port samplers. The amount of discards in relation to landings is influenced by a variety 
of factors including: net mesh size, season, area fished, the age or size structure of the population, and the 
particular regulatory scheme in place. Factors significantly influencing the survival of discarded fish include: 
degree of net damage, duration of trawl tow, time on deck, handling stress, temperature, water depth and 
fish size (Murawski 1985). 

The NMFS contracted with the Manomet Bird Observatory to place observers on US boats in 1989 to collect a 
variety of data on the vessels, personnel, and catch. In 1989, 14 of the covered trips were made by otter trawl 
fishermen who identified summer flounder as the primary species targeted by their fishing trip. Of those 14 

trips, summer flounder averaged 27% of landed weight with a range of 0 to 73% (Table 34). The average trip 
landed 3.150 pounds of summer flounder with a range of 0 to 17,511 pounds. In most cases, the weight of 
other species, e.g., spiny dogfish, exceeded that of summer flounder. 

The Sea Sampling Data also contains information on discards. In 1989, 98% of the summer flounder that 
were caught on covered trips (67,000 pounds) were landed with only 2% discarded. Summer flounder were 
discarded because they were too small either for market or the 13" minimum size regulation. The low num­
ber of summer flounder discards may reflect low catches and poor recruitment in recent years, i.e., there are 
no small summer flounder. Length frequency data on both landed and discarded fish are not yet available 
but will be analyzed to determine size distributions. 

Weighout data from 1983-89 were examined for species composition for the directed summer flounder fish­
ery (Table 35). In general, the species that coexist with summer flounder (section 5.3.9) were also the species 
that commonly appeared in the directed summer flounder fishery. for otter trawl trips landing at least 500 

pounds of summer flounder, mean bycatch per trip consisted of scup, Loligo, butterfish, winter flounder, 
whiting, and bluefish. Other species were also landed in fair quantities, amounting to 25% of the mean catch 
per trip. The large percent composition of miscellaneous species was mostly in New England waters, howev­
er, where other groundfish species such as cod, haddock and other flat fish are more abundant than in the 
Mid-Atlantic region. 

7 .1.7 Description of the North Carolina Fishery 

An average of 31% of the coastwide summer flounder landings were made in North Carolina from 1980-1989 

(Table 36), yet data on the fishery are not yet incorporated into the weighout system. Fortunately, the North 
Carolina fishery has been extensively sampled during the winters of 1982-89 by the North Carolina Division of 
Marine Fisheries (North Carolina 1990). These data enable the comparison of the North Carolina winter trawl 
fisheries to the southern New England and Mid-Atlantic otter trawl fisheries. 

The winter trawl fishery in North Carolina has three distinct components and accounted for almost three 
quarters of all summer flounder landings in the State (Table 25). The bottom trawl fishery begins near shore 
in November, targeting primarily on summer flounder. By January, effort has moved offshore into a deep 
water otter trawl fishery lasting until April. Additionally, a fly net (high rise trawl fishing 10-12 ft off bottom) 
fishery occurs from September through April. 

Catches of summer flounder dominated the near shore bottom trawl fishery for the seven seasons sampled, 
averaging 11,783 pounds per trip and comprising 62-94% of total trip catch {Table 37). This segment of the 
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fishery accounted for the majority of the summer flounder landed in the North Carolina winter fishery from 
1982-89 (North Carolina 1990). The deep water trawl fishery was less selective for summer flounder, with 
scup sometimes the dominant species landed, but contributed most of the remainder of summer flounder 
landings from the winter trawl fishery. Catches of summer flounder averaged 6,690 pounds per trip and 
ranged from 10-72% of total catch (Table 37). The fly net fishery is directed primarily at sciaenids and blue­
fish, hence summer flounder is landed as incidental catch only. From 1982-1989, fly net catches of summer 
·flounder averaged only 315 pounds per trip and comprised from 1-3% of total trip catch, making this seg­
ment of the winter trawl fishery least significant for summer flounder (Table 37). 

7.1.8 Mesh Size Selectivity 

Although many types of fishing gear are employed to capture summer flounder, most landings can be attrib­
uted to otter trawls (Section 7 .1.2). Fish otter trawls are not a uniform gear, however, since many variations 
are in use throughout the range of summer flounder. Individual fishermen choose a particular net type and 
configure various attributes of the rig based on the target species, season, area, depth and bottom type. 
Mesh size is one attribute in particular which is selected according to the expected or desired size of the tar­
get species. 

Size composition of summer flounder landings is greatly affected by the selectivity of a particular mesh size, 
but is also influenced by the availability of the various age classes at any time and place. Changes in absolute 
abundance, spatial distribution and migration patterns by size classes will be reflected in landings, and most 
fishermen will adapt their gear to observed trends. 

Although specific data for mesh size on a trip by trip basis are not available from the weigh out system, length 
samples by port agents are available. Existing mesh selectivity studies can be used in conjunction with length 
samples to infer the effective mesh size in the summer flounder fishery. The selectivity of a 4.0" mesh would 
correspond to the observed size composition of landings from Maine to Virginia from 1985-1989 (Table 38). 
Thus, although many different mesh sizes are currently employed in the fishery, the size composition of sum­
mer flounder landings do reflect an average otter trawl mesh of 4.0". 

Specific data by mesh size are available for the North Carolina winter trawl fishery, however. The trawl used 
in the near shore summer flounder fishery is typically a low profile net with 5-6" mesh in the wings tapering 
to 4.5" in the cod end. Deep water trawl nets taper from 5" in the wings to 3" in the cod end and fish a few 
feet off bottom. Fly nets fish about ten feet off bottom and taper from '16-64" mesh in the wings to 2" in the 
cod end. 

Mean size of summer flounder in the North Carolina winter trawl fishery varied with type of net, generally 
corresponding to mesh size. Individual summer flounder captured in near shore trawls averaged 1.8 pounds 
for trawls sampled over the 1988-1989 winter fishery, while fish averaged 1.5 pounds in the deep water trawl 
fishery and 1.1 pounds in the fly net fishery (North Carolina 1990). Given the current size limit of 13", the 
number of undersized summer flounder per trawl also corresponded to the mesh size of the three common 
net types. The 1988-1989 percent catch composition of undersized flounder for the near shore trawls was 
lowest at 4.5%, while deep water trawls had 8.4% and fly nets had 58.1% (North Carolina 1990). Although 
fly nets had a high percentage of undersized summer flounder of those summer flounder captured, the total 
number of summer flounder captured was low relative to the other two trawls used in the fishery. In fact, 
summer flounder occurred in less than half of the fly net trawls sampled over the 1988-89 season (North Caro­
lina 1990). 

7.2. Domestic Recreational Fishery 

Summer flounder is one of the mainstays (Table 3) of the sport fishery along the Atlantic coast, accounting for 
a proportionately large catch from bridges, jetties, and small boats. The use of live bait is common, and sum­
mer flounder are also taken on squids, clams, jigs, small spoons, and spinners. Although not as strong a fight­
er per pound as some other sport fishes, the summer flounder provides lively action, especially on light tackle. 

Recreational landings in 1989, at about 3.3 million pounds, were well below the 1980-1989 average of 19.0 

million pounds. The share of total landings taken by the recreational sector was also below average in 1989, 

at 13% compared to the 1980-1989 average of 39% (Table 39). The decline in recreational landings is more 
precipitous than that noted in the commercial fisheries and underscores concern about the condition of the 
summer flounder stock. 
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7.2.1 Directed Summer Flounder Trips 

Marine Recreational Fishery Statistics Surveys (MRFSS) have been conducted by NMFS on an annual basis from 
1979. Random interviews are conducted with anglers at or near fishing sites over the course of each year. In­
formation collected includes mode of fishing, area of fishing, species targeted, and species and quantity of 
catch. Data are presented as total catch (types A, 81, & 82) and total landings (types A & B 1 ). 

Type A catch is actually observed by interviewers. Type B 1 represents catch utilized but not available for mea­
surement and catch discarded dead. Type 82 represents those fish released alive. Catch represents the total 
summer flounder fishing experience (some satisfaction is gained from catching a fish and releasing it) while 
landings represent the associated summer flounder mortality. All total weights are based on the mean 
weight of type A fish multiplied by the total number of fish. MRFSS data on catch and effort from angler in­
tercepts are expanded to the State level following telephone surveys which determine participation rates for 
the general population. 

The method of estimating directed trips for summer flounder is potentially biased since MRFSS interviewers 
ask anglers, upon completion of their trip, which species they targeted. This approach may cause anglers to 
report the species they caught, regardless of the species they originally sought. Data on recreational catch 
from 1979-88 suggest that summer flounder anglers do in fact direct effort, however. An annual average of 
88% percent of the total catch of summer flounder was taken during angler days for which only summer 
flounder were caught (Terceiro pers. comm.). 

From 1980-1989, summer flounder were the second most popular species sought and accounted for 7% of 
the total coastwide recreational catch by weight (Table 3). The average annual number of coastwide trips 
(1979-1988) targeting (directing) on summer flounder was 8.3 million (Table 40). The number of trips is addi­
tive across States but the number of participants is not, due to out of state anglers. The total number of di­
rected summer flounder trips is computed by multiplying the regional number of trips by the regional per­
centage of directed summer flounder trips. Directed summer flounder trips have accounted for between 
31.9% ( 1979) and 46.5% (1984) of all recreational fishing trips coastwide, or a 10 year average of 37.6%. 

Based on MRFSS groupings, the Mid-Atlantic region had the highest number of trips directed at summer 
flounder: on average 7 million annually from 1979-88, comprising 45% of recreational trips. In New England 
and in North Carolina, summer flounder was not sought as often, probably due to its availability relative to 
other popular species. From 1979-88, the percentage of directed summer flounder trips averaged 14.3% in 
New England and 27.4% in North Carolina. 

7.2.2 Catch by State and Fishing Area 

Based on 1989 MRFSS expanded totals, 2.8 million summer flounder were caught from Maine to North Caroli­
na with a weight of 4.8 million pounds or 1.7 pounds per fish (Table 41 ). These totals indicate a precipitous 
decline from the 20.8 million summer flounder caught in 1988. 

In 1989, New Jersey caught the largest percentage of catch by number (23%) followed by Virginia (19%), 

Maryland (17%), New York (16%), and North Carolina (13%). The remaining States all caught less than 5% 

each (Table 42). Catch was more evenly distributed than in 1988, where New Jersey and New York accounted 
for 70% of the coastwide catch of summer flounder, but this reflects the decline in catch for these two States, 
rather than better fishing for all States. 

The 1989 estimated number of summer flounder caught by water area was 2.7 million (95.7%) in State wa­
ters, and 0.1 million (4.3%) in the EEZ (Table 41). Catch by weight was distributed similarly to catch by num­
ber relative to fishing area. On a regional basis, average weight was higher in the north Atlantic States (1.96 

pounds) than in the Mid-Atlantic (1.75) and in North Carolina (1.31 lbs). This would correspond to the growth 
in individual fish during summer migration inshore and northward. 

7.2.3 Catch by Fishing Mode 

The number of summer flounder caught by fishing mode in 1989 was 2.2 million (78%) by private/rental 
boats, 285 thousand (10%) by party/charter boats, and 337 thousand {12%) from shore (Table 43). Despite 
the decline in catch from 1988, there was essentially no change in distribution of catch numbers by mode. 

The 1989 average fish weight of catch by mode was 1.79 pounds by private/rental boats, 1.66 pounds by par­
ty/charter boats, 1.15 pound5 hom shore. Given the higher mean weight, distribution of catch by weight was 
further skewed towards private/rental boats which took 82% of the summer flounder. 
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Both party/charter boats and private/rental boats took the majority of catch in State waters (82% and 97%, 
respectively). Though private/rental boats had a higher absolute catch in the EEZ, party/charter boats caught 
more of their total in the EEZ than did private/rentals. This is probably due to the greater accessibility of EEZ 
waters to larger vessels with navigation equipment. 

7 .2.4 Size distribution of Catch 

Individual summer flounder lengths (Type A fish) from the MRFSS survey of 1989 are summarized as percent­
ages in Table 44. Coastwide, summer flounder under 13 '' accounted for only 5.4% of those landed, indicat­
ing good compliance with the size limit implemented in 1988. Very few fish were under 12". 

Of the legal sized summer flounder, the highest percentage available for measurement was at 16". The sizes 
of summer flounder were quite evenly distributed between 13 and 19", and 98.5% of fish were 21" or less. 

7.3. foreign Fishing Activities 

Given the importance to domestic commercial and recreational ·fishermen, summer flounder is a prohibited 
species for foreign fisheries in US waters. Consequently, there are no directed foreign or joint venture fisher­
ies for summer flounder and no retention of summer flounder is permitted. Bycatch of summer flounder has 
occurred in directed fisheries or joint ventures for other species, however. 

Two sources of foreign catch data are available for determining bycatch of summer flounder: foreign fleet 
observers' reports and captains' logbooks from permitted foreign fishing categories. Incidental catch in for­
eign directed fisheries was estimated at over 100,000 pounds in the early 1980's, but has since been reduced 
to negligible amounts (Table 45). The reduction of summer flounder bycatch is most likely due to the phase 
out of the foreign directed Loligo squid fishery. An increased bycatch of summer flounder in joint venture 
fishing has corresponded to the phase out of directed fisheries, but has been limited to a few thousand 
pounds (Table 45). Summer flounder caught in joint venture fisheries cannot be retained by foreign vessels, 
so must be returned to US catcher boats or discarded. 

8. Economic Characteristics of the Fishery 

Summer flounder constitutes a major component of Mid-Atlantic recreational catches and comprises a sig­
nificant proportion of commercial landings from North Carolina to Maine. The commercial share averaged 
about 60% of the combined total landings of summer flounder from 1980-89 (Table 46). The economic char­
acteristics of the commercial and recreational summer flounder fisheries are described in the following sec­
tions. Throughout this description, it is important to note the distinction between economic value and eco­
nomic impact. 

Economic value is a measure of willingness to pay for a good or service. Ex-vessel value in the commercial sec­
tor is thus a measure of processor and wholesaler willingness to pay for summer flounder in the dockside mar­
ket. Likewise, retail value is a measure of final consumer willingness to pay for summer flounder at supermar­
kets, seafood shops and restaurants. Economic impact, on the other hand, is a measure of expenditures made 
by people engaged in a particular activity, and the employment, income, tax revenues, etc. which result from 
these expenditures. Often, it is said that recreational fishermen spend 11X" dollars on gear, boats, travel, etc., 
and generate "y" amount of employment or 11Z" dollars in tax revenue. 

Clearly, summer flounder are valuable to both recreational anglers and seafood consumers who do not or 
cannot fish for themselves. Also, individuals and firms engaged in the commercial harvesting, processing and 
marketing of summer flounder make expenditures and generate employment in the course of business activi­
ties, just as participants in the recreational fishery do. Summer flounder have economic value in both recrea­
tional and commercial uses and summer flounder related activities have economic impact in each use. 

When considering the relative benefits of summer flounder to the two sectors, commercial values must be 
compared to recreational values and commercial impacts must be compared to recreational impacts. Unfor­
tunately, recreational values are not easily measured and too often, economic impacts of recreational fishing 
are erroneously contrasted with ex-vessel value in the commercial sector. The reader is cautioned to avoid 
this confusion when impact and value estimates are presented in the following sections. 

8.1. Commercial Fishery 

Commercial fisheries generally consist of three distinct sectors: harvesting, processing and marketing. Many 
individuals and firms specialize in a single sector, although some vertically integrated companies span all sec­
tors, and diversified companies are often involved in food related industries besides seafood. 
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8.1.1. Harvesting Sector 

8.1.1.1 Ex-vessel Value and Price 

The ex-vessel value of summer flounder landings has increased from about $16 million in the early 1980's to a 
peak $44 million in 1988 (Table 46). Ex-vessel value dropped to $32 million in 1989 due to a nearly 15 million 
pound decline in landings, but a rise in average price to $1.54 per pound helped to temper the effect on rev­
enues to harvesters. Inflation adjusted prices (1989 dollars) have more than doubled over the 1980-89 time 
period from $0.66 to $1.54 per pound. The price rise corresponds to a general increase in demand for seafood 
over the last decade, attributable to gains in personal income and consumer awareness of the healthfulness 
of seafood. 

The value of summer flounder landings relative to the value of total landings in 1989 varied for each State 
from 1% or less (Maine, New Hampshire, Delaware and Maryland) to about 5% of the total value of landings 
(Rhode Island, New York, New Jersey, and Virginia) (Table 47). In North Carolina, summer flounder account­
ed for over 15%, of the total value of commercial fish landed, indicating the significance of the winter trawl 
fishery to the State. 

Nationwide, the summer flounder percentage of overall US commercial flounder landings over the past 10 
years has varied from 10% to 17% (Table 48). In terms of value, however, the summer flounder percentage 
has ranged from 17% to 32%, indicating the higher value placed on fresh flounder in US east coast markets. 

At $1.54/lb, the average price (all sizes) of summer flounder reached a record high in 1989 in both nominal 
and inflation adjusted (1989) dollars (Table 46). In 1989, highest prices were received in the northern States 
with Massachusetts the leader at $1.96 per pound (Table 49). Real price per pound for all size categories has 
fluctuated over the past seven years with noticeable drops in 1983-84 and 1988. Temporary price drops were 
likely attributable to supply responses since landings increased considerably in those years. The supply- price 
relationship is also observable on a monthly basis. Months with highest average ex-vessel prices tend to coin­
cide with months of lowest landings, normally in June and July (Table 50). Prices received for summer floun­
der originating in the EEZ were generally higher than for State waters and tracked the seasonal supply rela­
tionship. The 1989 coastwide average ex-vessel price per pound for jumbos was $1.93, $1.59 for larges, $1.47 
for mediums, $1.11 for smalls, and $1.57 for unclassified landings (Table 51). Price premiums for larger floun­
der reflect higher yielding fillet weight. 

8.1.1.2 fishing Vessel Activity 

The Fishery Management Plan for Summer Flounder (MAFMC 1988) requires annual permits for commercial 
fishing vessels taking summer flounder within the US EEZ. Without individual logbooks, however, informa­
tion on the total number of vessels actually landing summer flounder (or the extent of dependence on sum­
mer flounder) is difficult to assemble. NMFS permit files indicate that 2,003 vessels have checked off summer 
flounder as an intended commercial fishing activity for 1990. Many vessel owners check off the summer 
flounder category to maintain flexibility of fishing operations pending the availability of species, or to main­
tain eligibility given concerns about a potential limited entry program. Other vessels anticipate taking sum­
mer flounder as bycatch during normal fishing activities for other species. Not all permit holders are partici­
pants in a full time directed fishery for summer flounder. 

The NMFS weighout system records can be used to estimate the number of vessels landing summer flounder 
in covered States (CT, DE & NC are not currently included), but even so, the data do not constitute a complete 
census. Finfish otter trawl vessels comprise the vast majority of the vessels covered by the weigh out system. 
Since 1983, between 599 and 704 otter trawl vessels have landed summer flounder on a year by year basis (Ta­
ble 52) with a general trend downward. The number of otter trawl vessels with at least one trip landing 500 
lbs or more of summer flounder catch was typically lower by about 200 vessels over this time period, indicat­
ing the extent of incidental catch. 

There are vessels which land summer flounder in Connecticut, Delaware, and North Carolina which are missed 
by the weigh out system. About 150 vessels participated in the 1985-6 North Carolina winter trawl fishery. Of 
these, about 80 landed fish north of North Carolina during the year (Ross pers. comm.). There are a substan­
tial number of finfish otter trawl vessels which fish for summer flounder up and down the Atlantic coast. This 
mobile fleet is composed of vessels from North Carolina, Virginia� New Jersey, and other States (Stevenson 
pers. comm.). Some of these vessels direct on summer flounder in the winter and direct on scallops or other 
species in tl-.1: .,,·nTlmer. Other finfish otter trawl vessels fish for summer flounder in mixed fisheries with squid 
or other species, on the basis of local availability, or land them as bycatch in other directed fisheries. 
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Annual revenues for otter trawlers are significantly dependent on summer flounder. Weighout data on all 
trips landing summer flounder, whether as bycatch or as a result of directed effort, indicate that from 1983-

89, 41% of annual revenues are attributable to summer flounder. When only trips landing 500 pounds or 
more of summer flounder are considered, the average annual percentage of revenues attributable to sum­
mer flounder climbs to 61% (Table 53). In all years from 1983-89, the percentage of value of summer floun­
der for directed trips is greater than the percentage of weight, indicating that in the directed fishery, summer 
flounder is more valuable on a per pound basis than the associated bycatch. 

8.1.1.3 Fishing Costs 

Vessel costs are composed of fixed costs (insurance, debt, depreciation, routine maintenance, etc.) and vari­
able costs (fuel, maintenance, wages, ice, food, sale and unloading fees, etc.). An increase or decrease in ves­
sel activity will affect only variable costs. 

Vessel variable costs are proportionate to the hours traveling and fishing (operating maintenance, fuel, ice) 
and the quantity of fish landed (wages, sales and unloading fees, ice). Costs vary in different locations and 
the cost components have changed over the years. Due to the variation in vessels landing summer flounder 
(home port, tonnage class, directed fishery, etc.), exact cost information is difficult to obtain and generally 
applicable only to a hypothetical ··average" vessel. A general description based on unpublished NMFS data 
(Logan pers. comm.) follows. 

Wages are almost always in the form of a share or lay system. The captain, crew, and vessel owner split the 
net revenue based on a set ratio. The particular ratio of the lay system utilized varies between vessels. Often 
the fuel and ice are deducted from the gross revenues with the remainder divided about 50-50 between the 
vessel owner and the captain and crew (Logan pers. comm). When one or the other of the parties is responsi­
ble for additional costs the share split normally reflects this. 

Fuel costs have varied tremendously over the past decade. Diesel fuel was approximately $1 per gallon in the 
early 1980's but had dropped to $.50 per gallon in New England in August, 1985 (Logan pers. comm.). Given 
the uncertainties of world oil markets, it is likely that fuel prices will fluctuate unpredictably from year to 
year. Total vessel fuel costs are directly proportional to the amount of time spent steaming and fishing and 
the size and drag of the fishing gear used. 

Ice costs about $30 per ton in New England but varies among ports further south (Logan pers. comm.). Ice 
costs are related to the amount of fish expected to be caught, the expected trip length, and the type and size 
of storage system utilized on board. 

Variable maintenance costs are related to the hours the engines, fishing gear, etc. are used and the weather 
conditions. Much of the minor repair work is conducted by crew members and, on larger vessels, by an engi­
neer. Since these crew members perform their labor as part of their normal responsibilities there is no added 
labor cost (Crutchfield 1986). However, most major engine, electronics, and gear repairs are contracted to 
specialists. 

Selling costs consist of lumpers (unloaders) fees, transportation costs, auction fees, etc. Lumpers fees are vari­
able among ports. In Point Judith, Rl the cost is $3 per 1,000 lbs, $6 per hour in Cape May, NJ, and over $4 per 
1,000 lbs in Massachusetts (Logan pers. comm.). There are no reports available regarding lumpers fees in Vir­
ginia. Almost all Long Island, NY landings are boxed at sea and shipped directly to Fulton market. The mar­
ket charges about $.10 per pound for all costs. Some areas, notably in Massachusetts, also charge fees for 
lumpers pension funds, etc. 

In addition to the shares earned from the sale of fish, crews often receive bycatch as "shack" (Gates pers. 
comm.). This is fish which is not sold on the official vessel record and the gross receipts are divided among the 
captain and crew and, sometimes, the vessel owner. Shack varies by season, fishery, and port (Logan pers. 
comm.). Otter trawlers often shack all or part of the finfish catch when scalloping. No records exist to esti­
mate shack so it is not possible to consider it separately from wages; 

The New England full time otter trawl fleet increased 66% between 1976 and 1985 while per vessel deflated 
gross revenue decreased 20% (Kurkul and Terrill 1986). This appears to be a result of decreased landings per 
vessel rather than increased expenses. 

Vessels which use otter trawls other than finfish otter trawls are expected to be similar in their characteristics 
to finfish otter trawl vessels. Scallop dredgers are predominately th e same type of vessel (often the same ves­
sels) as those which use finfish or other otter trawls. Therefore, these vessels' fixed costs, with the exception 
of gear costs, would be the same as finfish otter trawlers while their variable costs will vary somewhat de-
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pending on weather, bottom topography and drag, etc. Summer flounder is considered to be a bycatch for 
these vessels for the purpose of these analyses. 

Fishing costs for pound nets, fish traps, and hand line operations are much less than costs for otter trawlers. 
Fish trap fishermen typically use 70 ft vessels with major expenditures for wages (41 %) ·followed by nets 
(15%) and taxes (12%) . Rhode Island is the only State which lands summer 'flounder in fish traps and in 1980 
approximately six firms had permits (Norton eta/. 1984). Hand line fishermen typically use a small boat (17ft 
average), have major expenses of wages (35%), fuel (16%), and tackle (16%), and in past years made much of 
their income from striped bass (Norton eta/. 1984). 

8.1.2. Processing Sector 

Almost all summer flounder are sold in fresh form. The catch is generally iced at the dock and then shipped to 
market. Some filleting is done by primary processors, for instance four processors in New Jersey and Virginia 
reported in 1980 that they filleted 5 to 25 % of the summer flounder they received {Scarlett 1981). All Long 
Island landings are currently boxed at sea and then transported to market (Mason pers. comm). 

A study conducted in New England in 1982 (Hu et a/. 1983) showed that labor costs would be reduced ap­
proximately $0.05 per pound by filleting large flounder instead of small flounder. This is the result of more 
fillet weight per flounder and the reduced time involved in the fillet process. The species of flounder exam­
ined and the size differences were not mentioned. 

The cost of processing an average pound of New England groundfish was $0.67 in 1982 (Dressel and Hu 1983). 
The percentage by units of production were: 45% labor, 8% energy, 10% packaging, 4% other variable costs, 
3% interest, 12% administration, and 18% other fixed costs. The processing cost increases had risen slightly 
less than the producer price increases in the 5 years previous to 1982 .. The net profit was determined to be 

$0.05 to $0.10 per pound depending on species. Georgianna and Dirlam (1982) determined the pretax profit 
on flounder processed in New England in 1979 to be between $0.03 and $0.33 per pound. Since summer 
flounder are sold fresh the processing costs should be less for packaging and for labor when there is no fillet­
ing. Summer flounder processing costs in Virginia and North Carolina are expected to be less due to lower 
wage rates. The overall marginal (OSts of production in New England were determined to be constant over a 
wide range of production (Georgianna and Hogan 1986). 

Because processing plant data are not specific to summer flounder, the number of plants handling summer 
flounder is unknown. The number of processing plants handling all flounders from Maine through North 
Carolina has varied from 123 in 1981 to 138 in 1984 and 1987 (Table 54). The value of the flounder processed 
by these plants has varied form$ 70 million in 1980 to over $150 million in 1986 and 1987 {Table 55). 

The major central wholesale market for fresh fish in the Mid- Atlantic region is the Fulton fish market. Sum­
mer flounder were received at Fulton market in 1984 and 1985 from the States of Massachusetts through 
North Carolina. The market handles approximately 6 to 8 percent of the total summer flounder landings (Ta­
ble 56). If only those summer flounder landed north of Maryland are considered then the percentage rises to 
approximately 11%. Almost none of the summer flounder entering Fulton market is in the fillet form and lit­
tle filleting is done there (Petrovich pers. comm.). 

Summer flounder prices per pound for each size category vary from processor to processor and from day to 
day for each processor. The prices react to the market supply of summer flounder, other flounders available, 
imports, and wholesale/retail demand. The size categories of summer flounder are likewise not fixed. In the 
areas where more summer flounder less than 1411 are landed there is a greater tendency to call smaller fish 
mediums than in areas where fewer summer flounder less than 14" are landed. The exact lengths which com­
prise a size category are known to vary from processor to processor and day to day. This variation in price 
leaves the fisherman with some sense of uncertainty in terms of what he will receive for his catch. Such uncer­
tainty, however, is common in the fishing business. 

In 1985 there were 20 processors handling flounder in North Carolina {MAFIVIC 1988). Since summer floLtnder 
is the primary flounder landed in that State, it is assumed that all processors handle summer flounder. There 
are 6 fish processors in Wanachese being supplied by 30 to 40 otter trawlers and 5 or 6 fish processors in 
Morehead City supplied by at least 10 to 15 full time otter trawlers {North Carolina 1986). 

Because processing plant data are not specific to summer flounder, the number of plants handling summer 
flounder is unknown. The number of processing plants handling all flounders from Maine through North 
Carolina was 138 in 1984 and 132 in 1985 (MAFIVIC 1988). The value of the flounder processed by these plants 
was $137 million in 1984 and $138 million in 1985. 
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8.1.3. Marketing and Consumption 

Recent and specific information on the distribution of processed summer flounder products to restaurants, 
specialty shops, institutional food service, and supermarkets is lacking. However, four surveys were conduct­
ed between 1970 and 1981 which determined per capita consumption of various species of fish or species 
groups. The surveys did not collect usable data on home consumption of fish caught by recreational fisher­
men so results must be interpreted for seafood obtained through commercial channels only. Findings of the 
four surveys were collated and summarized by Hu (1985) in order to investigate how socio-demographic and 
economic factors related to seafood consumption over time. 

Per capita consumption of flounder ranked highest for the Mid-Atlantic region and for other coastal regions 
than for central regions. Urban dwellers generally consumed more than suburban/rural residents. Winter 
consumption ranked higher than summer and more flounder was purchased fresh than frozen. These spatial 
and temporal observations are consistent with marketing practices for fresh flounder and with seasonal sup­
plies. 

Regression results of the 1977-78 survey indicated positive income elasticities for both expenditures and 
quantity consumed (Hu 1985). Overall, a 10% increase in income would result in a 5% increase in expendi­
tures for flounder and a 4% increase in consumption. A demand function for nationwide flounder consump­
tion was derived by Hu, eta/. (1983). The linear regression equation considered annual per capita consump­
tion of flounder as a function of a constant, the average price of flounder per pound, and the annual per 
capita disposable income in adjusted (real) dollars. The data covered the period 1960 through 1980. The re­
sults indicated that a 10% increase in the price of flounder had no significant effect on the consumption of 
flounder. Also, a 10% increase in income induced an 11.9% increase in the consumption of flounder. 

Hu eta/. (1983) results, if generalized to apply to summer flounder, suggest that demand is normal and is 
generally inelastic. An increase or decrease in the wholesale price of summer flounder would not affect sales 
significantly. The implication is that the major factor affecting sales appears to be disposable real income and 
this will affect sales regardless of the price level. 

8.1.4. Economic Impact of the Commercial Fishery 

A study by the National Fisheries Education and Research Foundation estimated sales, employment, and 
wage impacts for flounder harvesting, processing and distribution in the Mid-Atlantic region for 1986 (NFERF 
1989). Since summer flounder comprised 84% of the total flounder landings in this region in 1986, specific es­
timates for summer flounder can be derived from the estimates for total flounders. 

Cumulative direct impacts of the Mid-Atlantic summer flounder fishery (Table 57) amounted to 2,290 person 
years of employment, $21.6 million in income, and $50.2 million in output (sales). Over 60% of the employ­
ment was generated in the food service sector. Harvesting and processing made up most of the remainder, 
each accounting for just under 15%. Income per person- year was highest in the harvesting and distribution 
sectors and lowest for processing and food service, probably related to the labor intensive nature of the two 
latter sectors. Value of output was high for harvesting, processing and food service, indicating the large mar­
kup in these sectors. These direct impact estimates are comparable to direct impacts estimated for the sum­
mer flounder recreational fishery (Section 8.2.2) and reflect the distribution (60/40) of landings between the 
commercial and recreational fisheries (Table 39). 

8.2. Recreational Fishery 

Recreational fishing contributes to the general well being of participants by affording them opportunities for 
relaxation, experiencing nature, and socializing with friends. The potential to catch and keep (consume) fish 
is an integral part of the recreational experience, though studies have shown that non-catch related aspects 
of the experience are often as highly regarded by anglers as the number and size of fish caught. Since equip­
ment purchase and travel related expenditures by marine recreational anglers have a profound affect on lo­
cal economies, the maintenance of healthy fish stocks and development of access sites is as important to fish­
ery managers as the status of commercial fisheries. 

8.2.1 Recreational Fishing Activity 

Summer flounder anglers are diverse in terms of participation mode, but MRFSS data indicate 78% of summer 
flounder (by number) were caught horn private or rental vessels in 1989 (unpub. MRFSS data). Ownership of 
a private vessel involves sizable investment and maintenance costs, thus contributing greatly to measures of 
economic impact. Private vessels are also used for non-fishing purposes, however, and are used to fish for 
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many different species. Expenditure and cost data must be prorated for summer flounder trips to account for 
multipurpose use. 

In addition to private and rental boats, 12% of summer flounder were caught from shore and 10% from party 
and charter boats. The Fishery Management Plan for Summer Flounder (MAFMC 1988) requires annual per­
mits for party and charter boats (vessels for hire) which take anglers to fish for summer flounder within the 
US EEZ. NMFS permit files indicate that 213 vessels have requested a summer flounder party/charter permit 
for 1990. It is likely that many more vessels are actually dependent on summer flounder fishing for a signifi­
cant fraction of passenger revenues. Without individual logbooks, however, the total number of party and 
charter vessels actually directing trips on summer flounder is difficult to determine. 

In 1985, a total of 528 party and 1,997 charter boats operated out of Atlantic coast ports from Maine through 
Florida (Table 58). These vessels generated revenues of $160 million in 1985. Estimates of party and charter 
boat trips directed at summer flounder are lacking for speci'fic regions along the coast, but a 1987 survey of 
New Jersey party and charter boat owner/captains (Brown and Ofiara 1989) may be indicative of the Mid­
Atlantic region. Survey respondents reported that, in 1987, New Jersey party boats targeted 21.7% of trips 
towards summer flounder and New Jersey charter boats targeted 10.4% of trips for this species. 

The NMFS estimated that 8,900,000 angler trips (all modes) were nominally directed at summer flounder in 
1988, and 23,941,000 trips actually caught summer flounder (Table 40). Over 80% of those directed summer 
flounder trips were made in the Mid-Atlantic region, further underscoring the importance of summer floun­
der to coastal counties in the region. 

8.2.2 Economic Impact of the Recreational fishery 

In 1985, Mid-Atlantic region direct sales related to marine recreational fishing for all species amounted to 
over $1.0 billion (SFI 1988a). These sales and services required 17 thousand person-years of labor and gener­
ated wages of $213.8 million. Adjusting these expenditures to account for species preferences, angling for 
summer flounder was estimated to be the second most popular recreational fishing activity for the Mid­
Atlantic region in 1985 (SFI 1988b). In the North and South Atlantic regions, summer flounder impacts were 
not specifically enumerated due to the greater relative popularity and abundance of other species. 

The Sport Fishing Institute estimated that 10% to 15% of the $1.05 billion in retail sales directly related to 
Mid-Atlantic marine recreational fishing in 1985 could be attributed to summer flounder (Table 59)1 making 
it second only to bluefish in importance to anglers. The estimates disaggregate the regional economic im­
pacts to summer flounder based on the percent of total trips where summer flounder were reported as the 
target species. The minimum estimate uses the target percent as given. The maximum estimate assumes that 
those individuals, who did not identify a target species, have the same distribution of species preferences as 
those who did express a preference. Estimates of the economic activity associated with recreational fishing 
for summer flounder on the Atlantic Coast in 1985 are: $110.1 to $152.8 million in retail sales; 1,795 to 2,494 
person-years of employment; and $22.4 to $31.1 million in wages and salaries (Table 59). These estimates are 
comparable to the above estimates for the commercial fishery (Section 8.1.4). 

8.2.3 Value of Summer Flounder to Anglers 

Clearly, the economic impacts associated with Atlantic coast recreational fishing for summer flounder are sig­
nificant. Estimates of aggregate economic value are not currently available, however. The value of recrea­
tional fishing can be divided into actual expenditures and a non-monetary benefit associated with satisfac­
tion (consumer surplus). Combined, these two values divide the area under a demand or willingness-to-pay 
curve up to the point of the quantity of trips taken at given levels of costs, catch rates, etc. (Figure 16). 

The demand for recreational fishing trips is determined by the costs of equipment, travel expenditures, catch 
rates, accessibility of fishing sites, weather, social experiences, and many other factors affecting angler enjoy­
ment. Holding all other factors constant (expenditures, weather ,etc.), a decrease in the catch (or retention 
rate) of fish should move the demand curve to the .left (Figure 16). Likewise, an increase in the catch (or re­
tention rate) of fish should move the demand curve to the right. Each move will have an associated decrease 
(increase) in angler expenditures and total benefits. 

The above estimate of total expenditures made fishing ·for summer flounder is useful for economic impact 
analysis, but it is impossible to estimate the total value (willingness to pay) of summer flounder without an es­
timate of the marginal value per trip. The determination of marginal value requires a demand curve for re­
creational fishing. In the case of summer flounder, as with many recreationally sought species, an aggregate 
demand curve i!:l not available. 
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Several studies have estimated the value of a recreational fishing day ·for saltwater angling along the Atlantic 
coast. A University of Delaware study (Rockland 1983) presented value per trip for marine recreational fish­
ing at nine sites in Delaware. This study used the travel cost method with a variety of estimation approaches. 
The range of average values for the boat fishing sites was $20.58 to $39.90 per day, whereas the range for 
shore fishing was $37.47 to $62.53 per day. A study of recreational striped bass fishing on the Atlantic Coast 
presented estimates of $39 to $169 per day (Norton eta/. 1983}. A 1982 study conducted for the State of Flor­
ida derived estimates of $18.97 to $57.99 per day for all marine species (Bell eta/. 1982). Since the above stud­
ies are 7 to 8 years old, the dollar values are understated because of inflation. 

It is important to note that the average cost of a summer flounder trip or fishing day is not equivalent to the 
marginal value of a recreationally caught summer flounder. Attributes of a recreational fishing day other 
than catching fish are valued by anglers, so all expenditures are not dependent on summer flounder catch. 
The marginal value of summer flounder catch must be estimated, and as with any normal good, marginal val­
ue declines with increasing quantity. Agnello (1989} determined the marginal value of recreationally caught 
summer flounder by considering fishing success as a shift factor in the demand for summer "flounder trips. Us­
ing the travel cost method, estimates of marginal value for the first summer flounder caught by the average 
angler ranged from $4.00 to $17.73 (1987 dollars) depending on the specification of the regression model. 
Estimates for the average summer flounder, about four fish per angler, ranged from $2.06 to $9.24, indicat­
ing a declining marginal value for each successive summer flounder kept. 

8.3 International Trade 

No summer flounder are imported into the US since the species occurs primarily along the US Atlantic coast. 
However, imports of several other species of flat fish are substitutes for summer flounder in the market place. 
These imports compete with and affect the price of summer flounder, winter flounder, yellowtail flounder, 
and other domestic flat fish species (Wang 1984}. 

Import statistics are not kept by species but only by group. Imports of flounder fillets have increased gradual­
ly from 1980 to 1989, averaging just over 50 million pounds for the period (Table 60). 

Summer flounder has comprised just under 10% of the total US supply of flounder fillets over this period. 

Current import prices are about $2.00 per pound (Table 61). 

Approximately 65% of all flat fish imports in 1984 were from Canada. This trend seems to have subsided in 
recent years, due to import duties imposed on Canadian fish (duties will eventually be phased out under the 
Free Trade Agreement} and size limits on imports pursuant to the NEFIVIC Multispecies Fishery Management 
Plan. Over the last few years, imports of flounder fillets from Argentina have increased in response to re­
duced supplies of summer flounder in the southeast US. It is not known whether this is replacing Canadian 
imports or supplementing domestically harvested flounder. 

Only limited quantities of summer flounder have been exported from the US since 1981, most likely due to 
high demand for fresh flounder in the domestic markets. Annual quantities varied from 1,764 pounds to 
197,312 pounds and export prices varied from $1.32 to $3.50 per pound (Table 62). The only consistent im­
porter over this time frame has been Japan (R. Ross pers. comm.). In recent years, Rhode Island vessels landing 
larger, high quality summer flounder have been exporting to Japan (McCauley pers. comm.). Exports are tar­
geted for the fresh (sashimi) market and command premium prices. Competition for frozen flat fish in the 
Japanese market is stiff, however, so there is essentially no profit in exporting summer flounder in frozen 
form (US Embassy Fisheries Attache, Tokyo). For example, Tokyo import value (including insurance and 
freight} of fresh flat fish (all spp.) from the US in January 1990, averaged $5.66 a pound, while frozen imports 
averaged only $0.75 per pound. However, there are recent reports of exports of very large summer flounder 
to Japan at $5 per pound exvessel (McCauley pers. comm.). 

No international trade in summer flounder results from bycatch or directed catch in foreign or joint venture 
fisheries in the US EEZ since summer flounder is a prohibited species. 

9. FISHERY MANAGEMENT PROGRAM 

9.1. MEASURES TO ATTAIN MANAGEMENT OBJECTIVES 

9.1.1. Specification of OY, DAH, DAP, JVP, and TAlFF (this section remains unchanged from the current FMP) 

Section 303(a)(3) of the MFCMA requires that FMPs assess and specify the OY from the fishery and include a 
summary of the information utilized in making such specification. OY is to be based on MSY, or on MSY as it 
may be adjusted for social, economic, or ecological reasons. The most important limitation on the specifica-
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tion of OY is that the choice of OY and the conservation and management measures proposed to achieve it 
must prevent overfishing. MSY (Section 5.4) has not been specified for summer flounder since there is no cur­
rent valid quantified MSY estimate. 

OY is all summer flounder harvested pursuant to this FMP. OY cannot be specified as a quantity because (1) 
there is no current valid estimate of MSY, (2) current State management regimes do not rely on quotas, and 
(3) this FMP does not rely on quotas. 

The Council has concluded that US vessels have the capacity to, and will, harvest the OY on an annual basis, so 
DAH equals OY. The Council has also concluded that US fish processors, on an annual basis, will process that 
portion of the OY that will be harvested by US commercial fishing vessels, so DAP equals DAH and JVP equals 
zero. Since US fishing vessels have the capacity and intent to harvest the entire OY, there is no portion of the 
OY that can be made available for foreign fishing, so TALFF also equals zero. 

9.1.2 Specification of Preferred Management Measures 

9.1.2.1. Permits and fees 

Any owner or operator of a vessel desiring to take any summer flounder within the US EEZ, or transport or de­
liver for sale, any summer flounder taken within the EEZ must obtain an annual permit for that purpose. This 
section does not apply to fishermen taking summer flounder for their personal use, but it does apply to the 
owners of party and charter boats (vessels for hire). 

The owner or operator of a US vessel may obtain the appropriate permit by furnishing on the form provided 
by NMFS information specifying, at least, the names and addresses of the vessel owner, the name of the ves­
seL official Coast Guard number, directed fishery or fisheries, gear type or types utilized to take summer 
flounder, gross tonnage of vessel, the permit number of any current or previous fishery permit issued to the 
vessel, radio call sign, length of the vessel, engine horsepower, year the vessel was built, type of construction, 
type of propulsion, navigational aids (e.g., Loran C), type of echo sounder, type of computer, crew size includ­
ing captain, fish hold capacity (to the nearest 100 lbs), quantity of summer flounder landed during the year 
prior to the one for which the permit is being applied, principal port of landing, the home port of the vessel, 
and number of passengers (for party and charter boats). The permit shall be subject to inspection by an au­
thorized official upon landing. 

Permits expire on 31 December of each year. Permits may be revoked for violations of this FMP. 

The Council recommends that NMFS impose a permit fee as provided in the MFCMA. 

9.1.2.2. Time and area restrictions (this section remains unchanged from the current FMP) 

Time and area restrictions are not proposed. 

9.1.2.3. Catch limitations (this section remains unchanged from the current FMP) 

It is illegal to possess summer flounder less than 13" total length (TL) and it is illegal to possess parts of sum­
mer flounder less than 13" to the point of landing. 

Vessels with permits issued pursuant to this FMP are required to fish and land pursuant to the provisions of 
this FMP unless the vessels land in States with larger minimum fish sizes than those provided in the FMP, in 
which case the minimum fish sizes would be required to meet the State limits. 

Foreign fishermen are not permitted to retain summer flounder since US fishermen, by definition, harvest the 
OY. 

States with minimum sizes larger than those in the FMP and minimum mesh regulations are encouraged to 
maintain them. 

After three years of Plan implementation the Council would begin to annually examine fishing mortality esti­
mates of age 2 summer flounder to measure the effectiveness of the size limit relative to the FMP's objectives. 
If the Council finds that the fishing mortality of age 2 summer flounder has increased, based on the following 
adjustment criteria, and if the NMFS Northeast Regional Director concurs with the Council, the minimum fish 
length would be increased by the NMFS Northeast Regional Director to a minimum fish length of 14" TL. 

The adjustment criteria are (1) estimated fishing mortality from the NEFC spring survey and (2) estimated fish­
ing mortality from a virtual population analysis (VPA) which would be tuned using commercial and recrea-
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tional fishery CPUE indices. If a three year trend of either of these mortality estimates increases, an increase 
in the minimum fish length would be required. 

The trend in post-FMP fishing mortality rate (age 2 fish) estimated from the NEFC spring survey will be mea­
sured relative to the baseline level defined from pre-FMP fishing mortality rates (age 2 fish) from NEFC survey 
data (catch at age available from 1976-1988). Likewise, the trend in post-FIVIP fishing mortality rates (age 2) 
estimated from virtual population analysis (VPA) will be measured relative to the baseline level defined from 
pre-FMP fishing mortality rates (age 2) from VPA (catch at age also available from 1976-1988). Best estimates 
of discards will be incorporated into both the catch-at-age data and commercial catch per unit effort (CPUE) 
data. Catch per unit effort indices to be used to tune the VPA will be evaluated from standardized fishing 
power analyses of commercial and recreational fisheries data. Candidate data series for CPUE indices include 
(but are not limited to) NEFC commercial weigh out (1976-1988), North Carolina winter "fishery ( 1982/83 -

1988/19) and Marine Recreational Fishery Statistics Survey (MRFSS) (1979-1988) data. 

9.1.2.4. Minimum mesh requirement. 

Only otter trawl vessels with 5.5" minimum mesh (diamond mesh) or 6" minimum mesh (square mesh), inside 
measure, applied throughout the cod end for at least 75 continuous meshes forward of the terminus of the 
net may retain more than 500 lbs of summer flounder. If the fish are landed in a State that has a larger mini­
mum net mesh size, the State limit would prevail. There are two exceptions to this rule: 

1. Vessels fishing seaward of the line described below may obtain a special permit from NMFS in advance 
of doing so. Vessels with this special permit are exempted from the minimum net mesh regulations, but 
are prohibited from fishing west (landward) of the line. NMFS is authorized to establish procedural ru­
les necessary to process applications for and cancellation of these special permits in order to fad !itate 
enforcement. 

The line follows 71°30' west longitude south to its intersection with Loran C 8860-Y-43750, thence 
northeasterly along Loran C 8860-Y-43750 to 4 POO.O'N, 70°49. S'W, thence easterly to 41 °00.0'N, 

70°30.0'W, thence southerly to 40°50.0'N, 70°30.0'W, thence easterly to 40°50.0'N, 69°40.0'W, thence 
southerly w 40°33.5'N, 69°40.0'W, thence southwesterly along Loran C 9960- Y-43500 to 40°26.5'N, 
70°40.0'W, thence northerly to 40°40.5'N, 70°40.0'W, thence southwesterly along Loran C 9960-Y-43600 
to 40°30.0'N, 72°00.0'W, thence southerly to 40°17.8'N, 72°00.0'W, thence southwesterly along Loran C 
9960-Y-43500 to 40°15.5'N, 72°20.0'W, thence southerly along 72°20.0'W, to the southern limit of the 
management unit (see Figure 17). 

2. Vessels fishing in the fly net fishery are exempt from the minimum mesh size requirement. A fly net is a 
two seam otter trawl with the following configuration: 

a. The net has large mesh webbing in the wings with a stretch mesh measure of 8" to 64". 

b. The first body (belly) section of the net consists of 35 meshes or more of 8" (stretch mesh) webbing 
or greater. 

c. In the body section of the net the stretch mesh decreases in size relative to the wings and continues 
to decrease throughout the extensions to the cod end, which generally has a webbing of 2" 
(stretch mesh). 

Vessels fishing in the fly net fishery under this exemption may catch no more than 50 lbs of summer 
flounder in any haul back of the fly net. This is necessary to assure that the exemption is not abused. 

If the Regional Director determines after a review of annual data that the summer flounder catch in the 
fly net fishery exceeds 1% of the total catch in the fly net fishery, he may rescind the exemption. 

Otter trawl vessels retaining more than 500 lbs of summer flounder and subject to the 5.5" minimum mesh 
(diamond mesh) or 6" minimum mesh (square mesh) regulation may not have available for immediate use 
any net, or any piece of net not meeting the mesh size requirements, or mesh that is choked off. A net that 
conforms to one of the four following specifications and which cannot be shown to have been in recent use is 
considered to be" not available for immediate use": 

1. nets stowed below deck; or 

2. nets stowed and lashed down on deck; or 

3. nets which are on reels and are covered and secured with the cod end removed; or 
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4. nets which are secured in a manner approved by the Regional Director. After review and approval, the 
Regional Director may specify alternative manner(s) of securing nets by notice in the Federal Register. 

A net is considered to be stowed below deck if it is fan folded (flaked) and bound around its circumference 
and securely fastened to the deck of the vesseL Towing wires (any wires including the "leg" wires), must be 
detached from the net. 

A net is considered to be stowed and lashed down on deck if it is fan folded (flaked) and bound around its cir­
cumference and securely fastened to the deck or the rail of the vessel. The towing wires (any wires including 
the 111eg" wires), must also be detached from the net. 

A net on a reel is considered to be "stowed and lashed down on deck" only if the entire surface of the net on 
the re,?l is covered with canvas or similar material which is securely bound, the towing wires (any wires includ­
ing the "leg" wires), must also be detached from the net, and the cod end is removed from the net and stored 
below deck. 

A fishing vessel may not use any means or device which would obstruct the meshes on the top of the regulat­
ed portion of a trawl net, except that one net strengthener may be attached (only at its outside edges) to the 
top of the regulated portion of a trawl net, if such net strengthener consists of mesh material similar to the 
material of the regulated portion of the net and has a mesh size of at least twice the authorized minimum 
mesh size. "Top of the regulated portion of the net" means the 50% of the entire regulated portion of the 
net which (in a hypothetical situation) would not be in contact with the ocean bottom during a tow if the 
regulated portion of the net were laid flat on the ocean floor. 

States with minimum mesh regulations larger than those established in this FMP are encouraged to maintain 
them. 

Since it will be difficult to detect a violation of the minimum mesh net regulation, the penalty for individuals 
detected of such a violation must be sufficient to provide an adequate deterrent. Therefore, it is recommend­
ed that penalty for the first offense be a six month loss of permit and the penalty for a second offense be a 
one year loss of permit. After imposition and expiration of such a penalty, if the individual fishes without 
penalty for three consecutive years, the earlier offenses are expunged from the record. 

9.1.2.5. Other measures. (this section remains unchanged from the current fMP) 

No foreign fishing vessel shall conduct a fishery for or retain any summer flounder. Foreign nations catching 
summer flounder shall be subject to the incidental catch regulations set forth in 50 CFR 611.13, 611.14, and 
611.50. 

9.1.3. Specification and Sources of Pertinent Fishery Data. (this section remains unchanged from the current 
fMP) 

9.1.3.1. Domestic and ·foreign fishermen. 

Section 303(a)(5) of the MFCMA requires at least information regarding the type and quantity of fishing gear 
used, catch by species in numbers of fish or weight thereof, areas in which fishing was engaged in, time of 
fishing, and number of hauls must be submitted to the Secretary. In order to achieve the objectives of this 
FMP and to manage the fishery for the maximum benefit of the US, it is necessary that, at a minimum, the 
Secretary collects on a continuing basis and make available to the Councils: (1) summer flounder catch, ef­
fort, and ex-vessel value and the catch and ex-vessel value of those species caught in conjunction with sum­
mer flounder for the commercial fishery provided in a form that analysis can be performed at the trip, water 
area, gear, month, year, principal (normal) landing port, landing port for trip, and State levels of aggrega­
tion; (2) catch and effort for the recreational fishery; (3) biological (e.g., length, weight, age, and sex) sam­
ples from both the commercial and recreational fisheries; and (4) annual and fully comparable NMFS bottom 
trawl surveys for analyses of both CPUE and age/size frequency. The FMP includes no requirements as to how 
these data are to be submitted to the Secretary. The Secretary may implement necessary data collection pro­
cedures through amendments to the regulations. It is mandatory that these data be collected for the entire 
management unit, including North Carolina, on a compatible and comparable basis. 

Foreign fishermen are subject to the reporting and record keeping requirements in 50 CFR 611.50(d). 

9.1.3.2. Processors. Section 303(a)(5) of the MFCMA requires at least estimated processing capacity of, and 
the actual processing capacity utilized by US fish processors must be submitted to the Secretary. The FMP in-
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eludes no requirements as to how these data are to be submitted to the Secretary. The Secretary may imple­
ment necessary data collection procedures through amendments to the regulations. 

9.2. ANAlYSIS Of BENEFICIAl AND ADVERSE IMPACTS OF ADOPTED MANAGEMENT MEASURES 

9.2.1. The FMP Relative to the National Standards 

9.2.1.1. Conservation and management measures shall prevent overfishing while achieving, on a continuo 
ous basis. the optimum yield from each fishery. 

A quantified MSY (Section 5.4) has not been specified for summer flounder because of various data difficul­
ties and model inappropriateness. OY is all summer flounder harvested pursuant to this FMP. 

Populations of most species oscillate due to natural causes. This oscillation can be imagined as a distorted 
sine wave. Many species are susceptible of reaching population levels low enough that reproduction is hin­
dered (recruitment overfishing) and it then becomes very difficult for population levels to rebuild (right 
whales, shortnosed sturgeon, sharks, and whooping cranes are examples). 

No relationship between stock size and the recruitment of summer flounder has been detected, but one cer­
tainly is intuitive. Environmental variations can have a tremendous impact on summer founder. The level of 
summer flounder harvest has increased dramatically during the past decade (Table 1) yet very high levels of 
young were reported in 1986 (R. Smith, pers. comm., Howe, pers. comm., Casey, pers. comm., Musick, pers. 
comm.). 

State survey data indicate that recruitment of the 1988 year class was poor. These surveys also indicate that 
1989 and 1990 year classes were" no better than average". 

Summer flounder are overexploited. Current F levels (1.0) are at least triple the Fmax level (0.35)_ These pro­
posed regulations are intended to preserve the 1989 and 1990 year classes. If mortality on these sublegal, 
juvenile fish can be reduced, this Amendment will be helpful in meeting the FMP objectives. It is recognized 
that the measures added to the management regime through this Amendment will not reduce fishing mor­
tality on summer flounder to the Fmax level. 

Overfishing for summer flounder is defined as fishing in excess of the Fmax level. Fmax is a commonly used bio­
logical reference point corresponding to the level of fishing mortality (F) that produces a maximum yield per 
recruit, which specifically addresses the growth overfishing problem. A common alternative reference point, 
Fo 1, is a more conservative level of fishing mortality, implying a lower risk of recruitment overfishing than 
Fmax. a higher catch per unit of effort, and which produces a greater number of age groups in the exploitable 
stock and spawning stock. It also enhances stability in catches. In the case of this fishery, the distinction be­
tween the two reference points is small. Based on recent information, Fmax has been preliminarily reestimat­
ed at 0.23; Fo.1 has been preliminarily reestimated as 0.14, while current F appears near 1.4. Moreover, Fmax is 
presently a much lower target level than Fmed (or Frep). another biological reference point based on spawning 
stock biomass per recruit and information from spawning stock biomass and resulting recruitment. In the 
past six years, recruitment (per kg of spawning stock biomass) has indicated an Fmed level of approximately 
1.0. An F level used as a definition of overfishing which is well below Fmed· such as Fmax, should also provide 
protection from recruitment overfishing once the stock is rebuilt. It would also provide significant opportuni­
ties for stock rebuilding is recent patterns of recruitment (per unit of spawning stock biomass) continue, al­
though this level of fishing (Fmax) has not been proposed as a current target for rebuilding. 

A more important aspect than the overfishing definition is the current status of the stock. It is presently in an 
overfished condition as indicated by a steady decline in resource survey abundance declines since the mid-
1970's and a reduction in the number of age groups from 10 to 4. 

The Council is working on a major amendment to the FMP (Amendment 2) to, among other things, address 
the overfishing issue. However, because a significant portion of the fishery occurs in State waters, the major 
amendment requires a high degree of coordination with the States, working through ASMFC. The requisite 
coordination procedures have been established and a schedule has been agreed to that will result in a public 
hearing draft of the major amendment by the spring 1991 ASMFC meeting. Specifically, ASMFC has created a 
Summer Flounder, Scup, and Black Sea Bass Board made up of representatives from Massachusetts, New York, 
New Jersey, Virginia, and North Carolina. That Board has recommended that the existing ASMFC Summer 
Flounder Plan be amended at the fall 1990 ASMFC annual meeting to require a 5.5" minimum mesh size and 
has also adopted a schedule that would result in a hearing draft ready for adoption at the spring 1991 ASIVlFC 
meeting (May 1991). This draft would also be adopted by the Council, with hearings in the early summer and 
adoption by the Council in August 1991. Coordination between the Council and ASMFC is enhanced by the 
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fact that the Chairman of the ASMFC Summer Flounder, Scup, and Black Sea Bass Board is also Chairman of 
the Council's Demersal Species Committee, the oversight committee for this FMP and by the fact that a Coun­
cil staff member is a member of the ASMFC Scientific and Statistical Committee. The Council has also created 
a Plan Development Team for Amendment 2 that includes in its membership representatives of the Northeast 

Fisheries Center, the NMFS Northeast Regional Office, and NIVIFS Headquarters staff. 

The organizational arrangements for Amendment 2 follow those used with much success in the development 
of the Bluefish FMP. 

The record shows that the Council is aware of the resource situation regarding summer flounder, is aware of 
the 602 guidelines, and is working toward a solution to the problems involved in a way that resolve the prob­
lems involved in a realistic fashion in a complex interjurisdictional environment. 

The mesh regulation to be implemented through this Amendment 1 is a critical interim measure that cannot 
wait until the major amendment has been completed and implemented. 

9.2.1.2. Conservation and management measures shall be based upon the best scientific information avail­
able. 

This FMP is based on the best and most recent scientific information available. Future summer flounder re­
search should be devoted toward both data collection and analysis in order to evaluate the effectiveness of 
this FIVIP. This species should be periodically reviewed by the NEFC Stock Assessment Workshop process. 

9.2.1.3. To the extent practicable, an individual stock of fish shall be managed as a unit throughout its 
range, and interrelated stocks of fish shall be managed as a unit or in dose coordination. 

The FMP's management unit is summer flounder throughout their range on the Atlantic coast from Maine 
through North Carolina, including the EEZ, territorial sea, and internal waters. This specification is considered 
to be consistent with National Standard 3. 

9.2.1.4. Conservation and management measures shall not discriminate between residents of different 
States. If it becomes necessary to allocate or assign fishing privileges among various United States fisher� 
men, such allocation shall be (A) fair and equitable to all such fishermen; (B) reasonably calculated to pro­
mote conservation; and (C) carried out in such a manner that no particular individual, corporation, or other 
entity acquires an excessive share of such privileges. 

The FMP does not discriminate among residents of different States. It does not differentiate among US citi­
zens, nationals, resident aliens, or corporations on the basis of their State of residence. It does not incorpo­
rate or rely on a State statute or regulation that discriminates against residents of another State. 

9.2.1.5. Conservation and management measures shall, where practicable. promote efficiency in the utiliza­
tion of the fishery resources: except that no such measure shall have economic allocation as its sole purpose. 

The management regime is intended to allow the fishery to operate at the lowest possible cost (e.g., fishing 
effort, administration, and enforcement) given the FMP's objectives. The objectives focus on the issue of ad­
ministrative and enforcement costs by encouraging compatibility with State regulalions since a substantial 
portion of the fishery occurs in State waters. The FMP places no restrictions on processing, or marketing and 
no unnecessary restrictions on the use of efficient techniques of harvesting. 

9.2.1.6. Conservation and management measures shall tal<e into account and allow for variations among. 
and contingencies in, fisheries, fishery resources. and catches. 

The management regime was developed to be compatible with and reinforce the management efforts of the 
States and ASM FC. 

9.2.1.7. Conservation and management measures shall, where practicable, minimize costs and avoid unnec­
essary duplication. 

The management regime was developed to be compatible with and reinforce the management efforts of the 
States and ASMFC. Costs are discussed in section 9.2.2. The ASMFC Summer Flounder, Scup, and Black Sea 
Bass Board has recommended adding the 5.5" minimum mesh size as a mandatory measure to the ASMFC 
Summer Flounder FMP. Amendment 1 will improve compatibility with State regulations (section 9.3.4.1 ) . 

9.2.2. Cost/Benefit Analysis. 

In the short term, the proposed 5.5" minimum mesh (diamond) or 6" minimum mesh (square) size restriction 
will directly impact landings of summer flounder and certain species taken as bycatch. In the long term, stock 
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recovery will result in higher sustainable catch rates of summer flounder, thus providing fishery participants 
with a return on investment in the stock. Costs and benefits to the industry, Federal government, and con­
sumers of increasing mesh size to 55" (diamond) or 6" {square) are addressed in the following sections. 

The exemptions for the northeastern fishery and the fly net fishery should reduce costs to those fishermen 
with minimal risk to the resource. 

9.2.2.1 Recreational Fishery 

This amendment contains no new management measures pertaining to recreational fishing for summer 
flounder. The 13" size limit in the EEZ will be maintained No adverse impacts to the recreational fishery will 
result from mesn size regulations in the commercial fishery. Long term benefits to recreational fishermen will 
be manifested through higher catch rates and a higher proportion of "keepers" as the summer flounder 
stock size recovers and older cohorts are re-established. 

9.2.2.2 Commercial fishery 

The proposed management measure of 5.5" minimum codend mesh {diamond) or 6" minimum square, will 
impact the costs and revenues of the directed summer flounder fishery. Landings of other species taken as 
bycatch to the directed summer flounder fishery will also be affected, as will landings of small mesh fisheries 
not directed at summer flounder but which will be SLJbject to the mesh regulation due to summer flounder 
catches of 500 pounds or greater. 

VVeighout data indicate that 2,856 trips landing 500 lbs or more of summer flounder were made in 1989 (Ta­
ble 63), by approximately 422 vessels. In order to account for vessels not covered by the weighout system (CT, 
DE, NC), approximately 500 vessels shall be assumed to be affected by the mesh size restrictions. Compliance 
costs to these vessels fall into the following categories: reduced catch of summer flounder; reduced bycatch 
of marketable species; and gear conversion and other costs related to altered fishing practices. 

Reduced catch of legal sized summer flounder will likely be minimal. A 5.5" diamond mesh has a length of 
50% selection {L50) of 13.511 (Tables 64 and 65) and a 6" square mesh is considered equivalent (section 9.2.2.3). 

All States currently have a minimum legal size limit for summer flounder at 13" or greater (Table 66) so small 
amounts of flounder which could be legally retained would in fact be lost due to the mesh restriction. 

Bycatch of marketable species will be markedly affected, however, since an average of 40% of revenues from 
weighout trips landing 500 pounds or more of summer flounder were derived from other species during 
1983-89. The extent to which marketable bycatch is reduced will depend on fishing practices (season, area, 
etc.) and the selection characteristics of a 5.5" mesh for the particular species. Without specific selectivity in­
formation, the magnitude of bycatch losses cannot be determined. The problem may be most acute in the 
southern New England area where other groundfish are relatively abundant and contribute a greater share 
of the catch. However, the 5.5" minimum mesh requirement in Amendment 4 to the IVIultispecies FMP 
(NEFMC 1990) will significantly reduce the bycatch of many of these trips even before these proposed regula­
tions become effective. 

Cost increases associated with gear conversion are estimated to be about $1000 per codend. Full costs cannot 
be attributable to the mesh size restriction, however, since many fishermen would be replacing codends due 
to State regulations and the Multispecies FMP or to normal wear and tear form fishing activities. Costs of re­
placing a complete otter trawl are estimated to be about $8000 per net. Again, full costs cannot be attribut­
able to the mesh size restriction since many fishermen would be replacing codends due to State regulations 
or the Multispecies FMP or to normal wear and tear form fishing activities. In addition, many fishermen com­
monly use larger mesh in the wings and body of the net in order to reduce drag and fuel consumption, and 
thus would not need to replace an entire net. 

Benefits of mesh size restriction in the directed summer flounder fishery would result from reduced fuel con­
sumption and increased summer flounder catches in future years. Studies on fishing net drag and fuel con­
sumption indicate only marginal gains in fuel efficiency with small increases in mesh size, but in times of ris­
ing fuel prices savings can be more significant. 

Greater gains will accrue to fishermen through protecting small summer flounder until they reach legal size. 
Discard mortality is extremely high (estimated at 80%) for trawl caught flat fish and the problem is particular­
ly acute when new year classes are abundant. Recent evidence of strong recruitment indicates that a mesh 
size restriction at this time would enhance stock rebuilding efforts and reduce mortality of small flounder (Ta­
bles 67 and 68). The benefits of the proposed mesh size regulation will be manifested through a more bal-
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anced age structure of the summer flounder stock. Further, waste will be reduced due to lower total discards 
and lower mortality of net encounter. 

A threshold of 500 lbs per trip would have affected approximately 74% of the vessels and 34% of the trips 
landing summer flounder from 1983-89 based on NMFS weighout data. However, these trips accounted for 
over 95% of the total summer flounder landed during these years. In fact, for each year from 1983 to 1989 

this percentage changed very little, ranging from 93 to 96%. this period encompassed years in which recruit­
ment was both good (1985) and very poor (1988), indicating that the 500 lb criterion is a valid threshold dur­
ing years of both relatively high and low abundance. 

The 500 lb threshold was used to define a directed (regulated) trip after extensive analysis of numerous 
threshold levels from 0 to 2,000 lbs per trip using the NMFS weighout data. Decreasing the threshold from 
500 to 0 lbs resulted in a higher proportion of regulated trips (ranging from 34 to 100%), and, thus, greater 
regulatory impact, with an increase in affected landings of only 5% (that is, 95% to 100%). Increasing the 
threshold significantly reduced the proportion of both affected trips and landings. Discussions with the 
Council's industry advisors indicated that 500 lbs correctly identified a directed trip, corroborating the results 
of the weighout data analysis. 

9.2.2.3. Square and diamond mesh equivalency 

Data are limited on the selectivity of a square mesh for summer flounder on which to base an equivalent to 
the 5.5" diamond mesh. Unquestionably, mesh selectivity for cod, haddock, and pollock demonstrate that 
for round fish, diamond mesh of 5.5" has roughly the same selectivity characteristics as a square mesh of 5.0". 
However, selectivity behavior for flat fishes, like summer flounder, have been evaluated significantly less. 
The equivalency of a 5.5" diamond mesh selectivity to a 6.0" square mesh for summer flounder is based on 
three sources. First, Amendment 4 to the Northeast Multispecies FMP (NEFMC 1990) states: "The use of 
square mesh codends is known to significantly increase the retention of small flounders. Preliminary informa­
tion indicates that a 5.5" square mesh codend may have roughly the same flat fish selectivity characteristics as 
a 5" diamond mesh codend." Second, in selectivity study for nets for winter flounder in Connecticut, Simpson 
( 1989) states: "Diamond mesh was found to have a length at 50% retention about 1 em longer (L50 = 22.6 
em), and a selection range (3.4 em) about 1 em narrower, than square mesh in 102 mm cod ends." (Conversion 
from metric is 1 em ::: 0.39"). The third source is from Canadian researchers in Nova Scotia (Cooper and Hick­
ey 1989) who, while exploring selectivity behavior mainly for cod and haddock, observed: "For flounder, the 
diamond mesh codends always have higher 50% retention lengths and selection factors." 

9.2.2.4. Exemptions to mesh regulation 

There are two exemptions to the minimum mesh regulation. One is the area offshore 71°30'VV, the yellowtail 
closed area, and 72°20'W. The other exemption is the fly net fishery. 

The exempted area was suggested by the New England Fishery Management Council. 

Among the adverse impacts of a 5.5" diamond minimum mesh size (6" square) restriction for otter trawl trips 
would be the loss of marketable bycatch to fishermen who currently use smaller mesh in directed fisheries for 
other species, yet land 500 pounds or more of summer flounder. Many of these trips occur during the winter 
months off southern New England when vessels target on squid, butterfish, and other species with small 
mesh. 

An analysis of 39 trips landing at the Pt. Judith Fishermen's Coop between December 1989 and April 1990 in­
dicated that the summer flounder landings totalled between 565 and 3,834 lbs, while accounting for be­
tween 1.5 and 21.5% of the fish on board. A mesh of 5.5 " would reduce total catch to the point where prof­
its would be reduced. On the other hand, discarding summer flounder to reduce landings below the 500 

pound threshold would be wasteful since the fish are generally large. "Large" and "Jumbo" categories com­
prised 75% of the landings of summer flounder in Rhode Island during the first quarter of 1990. 

NEFC commercial weighout data were used to determine the length frequencies of summer flounder caught 
in northeast statistical areas that were entirely offshore 71°30'W, the yellowtail closed area, and 72°20'W. 
Based on combined 1985 to 1989 data, 99.8% of the summer flounder caught in these areas and landed by 
commercial fishermen were 13" or greater in length. A total of 84.7% were 15" or larger. These values were 
higher than the percentages for all other water areas combined, that is, 88.6% of the summer flounder land­
ed from the other water areas were 13" or larger and only 50(% were 15" or larger. 

Under this alternative, vessels fishing east of the line are exempt from the mesh size requirement if the vessel 
has a permit from NMFS to fish east of the I in e. Vessels w1 th this special permit are pro hi bi ted from fishing 
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west of the line and inshore in the yellowtail area. This provision also reduces waste by eliminating the need 
to discard summer flounder in order to avoid the mesh size requirement. 

The mesh size requirement is designed to protect smaller summer flounder, which do not occur in these off­
shore areas in the winter months. The exemption is thus viewed consistent with the conservation goals of the 
FMP, while reducing discard waste in the summer flounder fishery. 

The special permit mechanism for implementing this exemption is readily enforceable without boarding the 
fishing vessel The effort needed to obtain and cancel these permits should be more than offset by the flexi­
bility the exemption offers the fishermen. 

The fly net exemption was suggested by the South Atlantic Council and by the State of North Carolina. 

The use of fly nets occurs generally between Cape Henlopen, Delaware, and North Carolina in the fall- winter 
season. Atlantic croaker, weakfish, and Atlantic mackerel were the dominant species in the fly net catches 
made during successive fishing seasons from 1985 to 1988 (in 1987-88 several catches of large bluefish in­
creased this species' relative importance). Limited amounts of summer flounder are traditionally harvested 
by this gear, with estimates of only 266 pounds (0.8% of the catch), 91 pounds (0.3%), and 58 pounds (0.2%) 

for the 1985-86, 1986-87, and 1987-88 fishing seasons harvested per trip. If one extrapolates the North Carol i­
na sampled fly net catch to the total landings in North Carolina, it appears there are between 300 and 500 fly 
net trips per year.The exemption should increase flexibility to the fishermen while not negatively impacting 
the conservation objective of the FMP. 

The provision that vessels may haul back no more than 50 lbs of summer flounder per fly net trawl should 
serve to prevent a directed summer flounder fishery with this gear. The provision that the Regional Director 
may withdraw the exemption if the annual average summer flounder catch in the fly net fishery exceeds 1% 

of the total is another safeguard. The 1% is reasonable in light of the statistics in the preceding paragraph. 

9.2.2.5. Administrative, enforcement, and information costs 

The minimum mesh regulation requires at sea enforcement in addition to the existing dockside enforcement 
of minimum size. The at sea enforcement efforts will be estimated by determining the number of vessels fish­
ing for summer flounder in the EEZ (mesh regulation) and the number of vessels landing summer flounder 
(minimum size regulation). A change in mesh size will not affect enforcement requirements. 

The number of vessels that landed at least 500 lbs of summer flounder caught in the EEZ in 1989 is estimated 
to be 492 (422 from the Weighout files and 70 in North Carolina). However, the following analysis is based on 
525 vessels requiring at sea inspection to reflect the redirection of groundfish otter trawlers to summer floun­
der and some vessels which will not be fishing for summer flounder but will be trawling in the same area and 
therefore need to be checked. 

At sea enforcement is estimated to require 2 contacts per vessel per year ( 1,050 contacts) with an average of 4 

contacts per enforcement vessel per day (263 days). It is estimated that patrol vessels ($6,828 per day) would 
be used for most of the contacts although medium endurance cutters ($26,664 per day) would be required 
during rough weather (assumed to be 15% of the time). 

It is important to understand, however, that the costs of at-sea enforcement by the Coast Guard are not sim­
ply additive among fishery management plans, or any other area of enforcement. Coast Guard officials are 
required to enforce all applicable laws when boarding a vessel, whether they pertain to fisheries, illegal im­
migration, or narcotics trafficking. 

The actual costs that may be attributed to summer flounder enforcement at sea equal the administrative 
costs of educating Coast Guard personnel on summer flounder regulations, plus the costs of new boardings 
that would not otherwise have taken place in the absence of summer flounder regulations. 

Estimating these latter costs are, of course, problematic, and to a certain extent involve the criteria which a 
Coast Guard official would use in making a decision to board or not board a particular vessel. As with any law 
enforcement agency, officers will seek out patterns of behavior or activity which tend to be associated with il­
legal acts. An obvious example at sea would be the case where vessels change course or speed, or initiate the 
haul back of gear as soon as the enforcement vessel becomes identifiable on the horizon. A vessel exhibiting 
this type of behavior is going to arouse the suspicion of any responsible authority, and whether the Coast 
Guard Commander believes it is most likely due to a fisheries violation or a drug violation will make little dif­
ference to the decision to board. 

2 Nov 1990 51 



It is also true that not all laws are equivalent in the level of effort they impose on an enforcement official on 
patrol. Enforcement of a closed area, for example, requires that a vessel steam to a particular location in or­
der to enforce it, while overseeing a size limit or gear restriction that applies to a wide area allows a Com­
mander more freedom of movement in placing a vessel where the greatest number of needs might be met si­
multaneously. 

The mesh restriction contained within this Amendment is specified to apply over the entire Mid-Atlantic 
coast, and therefore intended to blend with existing regulations and add as little additional burden as possi­
ble. Atlantic Coast domestic fishery boardings were specified as totalling 2,943 for FY89 and 2,067 for FY90, 
of which 950 and 731 occurred respectively in the Mid-Atlantic area. Given the multi-purpose nature of all 
Coast Guard boardings, therefore, it is considered that a majority of the necessary summer flounder enforce­
ment is already in place. 

Using the figures above for boarding costs per day and 1,050 annual contacts, the total cost would equal $2.6 
million assuming that the Coast Guard was doing nothing at all on those boardings besides summer flounder 
enforcement. Again, however, given that all Coast Guard boardings are multi-purpose, this figure should be 
prorated for that ��portion" of a boarding which might be ascribed to summer flounder. While only lengthy 
study by Coast Guard personnel could attempt to accurately estimate this number, it is not unreasonable to 
assume that it would be something less than 10%, given all the other bodies of law which the Coast Guard is 
asked to enforce. Therefore, a figure of $260,000 might be considered as an upper bound for these costs, 
with assistance given by State agencies substantially lowering the costs for enforcement closer inshore. 

The cost of enforcing the exemption in the offshore fishery in the northeast should be minimal because it can 
be enforced from aircraft, so no boarding will be needed. Also, significant enforcement in the New York and 
New England Area for summer flounder will occur while enforcement agents are checking vessels for compli­
ance with the Northeast Multispecies FMP. It must be recognized that the mesh storage requirements of this 
Amendment are the same as those in the Multispecies FMP. Also, a portion of the exemption line is a portion 
of the border of the yellowtail closed area established in the Multi species FMP. Since that FMP requires a 5.5" 
minimum mesh in this area when it is opened, the two FMPs are reinforced. 

The compatibility between the two FMPs should also assist fishermen, not only by requiring the same mini­
mum net mesh, but in the similarity of the regulations they must understand and comply with. 

Additionally, it is likely that NMFS will implement the fishing area selection process using a telephone call in 
system similar to that used in the Northeast Multispecies FMP exempted fishery program. Based on NMFS 
weighout data, the number of vessels that fished east of the line (Figure 17) that caught more than 500 lbs of 
summer flounder per trip declined from 300 to 173 between 1983 and 1989. Since the weighout data file is 
not a complete census, the number of vessels that will apply for a permit to fish seaward of the line in 1991 is 
estimated at approximately 200. 

9.2.2.6. Prices to consumers. 

Recent upward trends in the real price per pound of commercially caught summer flounder indicate that the 
demand and/or supply factors may be shifting. The 1989 price per pound for all size categories was the high­
est in seven years in both nominal and adjusted dollars (Table 46). It is possible that increased demand for fish 
in general (e.g., due to health concerns) and summer flounder in particular (e.g. increases in income, Section 
8.1.3) could be the cause for increased exvessel revenue. To the extent that these factors continue to influ­
ence the ex-vessel price, the FMP effects will be obscured. 

It is expected that the reduction in landings and value attributable to this plan in its early years will not sig­
nificantly increase overall exvessel summer flounder prices. To the extent that the supply of summer flounder 
is increased in future years by the reduction in mortality, higher average harvest weight, and stock stability, 
the price of summer flounder should stay steady or decrease only slightly, ceteris paribus. 

9.2.2.7. Redistribution of costs. 

The FIVIP is designed to give fishermen the greatest possible freedom of action in conducting business and 
pursuing recreational opportunities consistent with the objectives. It is not anticipated that the proposed 
management measures will redistribute costs between users or from one level of government to another. 
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9.3. RELATION OF RECOMME NDED MEASURES TO EXISTING APPLICABLE LAWS AND POLICIES 

9.3.1. FMPs 

This FIVIP is related to other plans to the extent that all fisheries of the northwest Atlantic are part of the same 
general geophysical, biological, social, and economic setting. US fishermen often are active in more than a 
single fishery. Thus regulations implemented to govern harvesting of one species or a group of related spe­
cies may impact on other fisheries by causing transfers of fishing effort. 

Many fisheries of the northwest Atlantic result in significant nontarget species fishing mortality. Therefore, 
each FIVlP must consider the impact of nontarget species fishing mortality on other stocks and as a result of 
other fisheries. 

9.3.2. Treaties or international agreements. 

No treaties or international agreements, other than GIFAs entered into pursuant to the MFCMA, relate to this 
fishery. 

9.3.3. Federal law and policies. 

9.3.3.1. Marine Mammals and Endangered Species. 

Numerous species of marine mammals and sea turtles occur in the northwest Atlantic Ocean. The most recent 
comprehensive survey in this region was done from 1979-1982 by the Cetacean and Turtle Assessment Pro­
gram (CETAP), at the University of Rhode Island (University of Rhode Island 1982). under contract to the Min­
erals Management Service (MMS), Department of the Interior. The following is a summary of the information 
gathered in that study, which covered the area from Cape Sable, Nova Scotia, to Cape Hatteras, North Caroli­
na, from the coastline to 5 nautical miles seaward of the 1000 fathom isobath. 

Four hundred and seventy one large whale sightings, 1547 small whale sightings and 1172 sea turtles were 
encountered in the surveys (Table 69). The "estimated minimum population number" for each mammal and 
turtle .n the area, as well as those species currently included under the Endangered Species Act, were also tab­
ulated. 

CETAP concluded that both large and small cetaceans were widely distributed throughout the study area in 
all four seasons, and grouped the 13 most commonly seen species into three categories, based on geograph­
ical distribution. The first group contained only the harbor porpoise, which is distributed only over the shelf 
and throughout the Gulf of Maine, Cape Cod, and Georges Bank, but probably not southwest of Nantucket. 

The second group contained the most frequently encountered baleen whales (fin, humpback, minke, and 
right whales) and the white-sided dolphin. These were found in the same areas as the harbor porpoise, and 
also occasionally over the shelf at least to Cape Hatteras or out to the shelf edge. The third group indicated a 
"strong tendency for association with the shelf edge" and included the grampus, striped, spotted, saddle­
back, and bottlenose dolphins, and the sperm and pilot whales. 

Loggerhead turtles were found throughout the study area, but appeared to migrate north to about Massa­
chusetts in summer and south in winter. Leatherbacks appeared to have had a more northerly distribution. 

CETAP hypothesized a northward migration of both species in the Gulf Stream with a southward return in 
continental shelf waters nearer to shore. Both species usually were found over the shore ward half of the 
slope and in depths less than 200 feet. The northwest Atlantic may be important for sea turtle feeding or mi­
grations, but the nesting areas for these species generally are in the South Atlantic and Gulf of Mexico. 

Pound nets in Maryland and Virginia take over 35% of the commercial summer flounder landings in each of 

these states (Table 25). An investigation of the causes of sea turtle (loggerhead and some ridley) mortality in 
Chesapeake Bay indicated pound nets accounted for about 19% of the deaths (Musick et al. 1985). Other 
identifiable causes accounted for 1 1% of the mortalities with the cause of death undetermined for the re­

maining 70%. The prohibition on trawling in Virginia Atlantic Ocean waters is anticipated to greatly diminish 
the probability of mortality associated with flounder fishing as the flounder and sea turtles both leave Chesa­
peake Bay in the fall at about the same time. 

The winter trawl fishery for summer flounder, which takes place principally off the coast of North Carolina 
may contribute to the mortality of loggerhead sea turtles (classified as "threatened") and Kemp's ridley sea 
turtles (classified as "endangered"). Studies at the Virginia Institute of Marine Science (VIMS) (Musick et al. 

1985, Bellmund eta/. 1987, Lutcavage and Musick 1985) have shown that large juveniles of these two sea tur­
tles use Chesapeake Bay as a ·foraging area during the summer. Both species emigrate from the Bay with the 
onset of northeast storms and falling water temperatures, usually in October. These turtles then migrate 
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south along the coast to the vicinity of Capt Hatteras, North Carolina. Migration south of the Cape usually oc­
curs in early December. The winter trawl fishery usually operates from early October to April in Carolina wa­
ters. Thus, there is a potential for incidental capture of sea turtles in the fishery during some years. 

This problem may become acute when climatic conditions result in concentration of turtles and fish in the 
same area at the same time. These conditions apparently are met when temperatures are cool in October but 
then remain moderate into mid-December and result in a concentration of turtles between Oregon Inlet and 
Cape Hatteras, North Carolina. In most years sea turtles leave Chesapeake Bay and filter through the area a 
few weeks before the summer flounder fishery becomes concentrated. Efforts are currently under way (by 
VIMS and the US Fish and Wildlife Service refuges at Back Bay, Virginia, and Pea Island, North Carolina) to 
more closely monitor these mortalities due to trawls. Fishermen are encouraged to carefully release turtles 
captured incidentally and to attempt resuscitation of unconscious turtles as recommended in the 1981 Feder­
al Register (pages 43976 and 43977). 

The endangered shortnose sturgeon (Acipenser brevirostrum) also occurs in the northwest Atlantic. Al­
though it is unlikely that a shortnose sturgeon will be caught in the summer flounder fishery, any takes 
should be reported to the Regional Director, NMFS, One Blackburn Drive, Gloucester, MA 01930. 

The range of summer flounder and the above mentioned marine mammals and endangered species overlap 
and there always exists a potential for an incidental kill. Except in unique situations, such accidental catches 
should have a negligible impact on marine mammal or abundances of endangered species, and the Councils 
do not believe that implementation of this FMP will have any adverse impact upon these populations. 

Commercial and recreational fisheries lose thousands of pounds of fishing gear annually. Incidences of en­
tanglement in and ingestion of this gear is common among sea turtles and marine mammals, and may result 
directly or indirectly in some deaths. 

9.3.3.2. Marine Sanctuaries. 

There is one national marine sanctuary in the area covered by the FMP: the USS Monitor National Marine 
Sanctuary off North Carolina. The Sanctuary was officially established on 30 January 1975 under the Marine 
Protection, Research, and Sanctuaries Act of 1972. Rules and regulations have been issued ( 15 CFR 924) that 
prohibit deploying any equipment in the Sanctuary, fishing activities which involve "anchoring in any man­
ner, stopping, remaining, or drifting without power at any time" (924.3 (a)), and "trawling" (924.3(h)). The 
Sanctuary is clearly designated on all National Ocean Survey charts by the caption "protected area". This 
minimizes the potential for damage to the Sanctuary by fishing operations. Details on sanctuary regulations 
may be obtained from the Director, Sanctuary Programs Office, Office of Coastal Zone Management, NOAA, 
3300 Whitehaven Street NW, Washington, DC 20235. 

9.3.3.3. Indian treaty fishing rights 

No Indian treaty fishing rights are known to exist in thE� fishery. 

9.3.3.4. Oil, Gas, Mineral, and Deep Water Port Development 

While Outer Continental Shelf (OCS) development plans may involve areas overlapping those contemplated 
for offshore fishery management, no major conflicts have been identified to date. The Councils, through in­
volvement in the Intergovernmental Planning Program of the MMS, monitor OCS activities and have oppor­
tunity to comment and to advise MMS of the Councils' activities. Certainly, the potential for conflict exists if 
communication between interests is not maintained or appreciation of each other's efforts is lacking. Poten­
tial conflicts include, from a fishery management position: ( 1) exclusion areas, (2) adverse impacts to sensitive 
biologically important areas, (3} oil contamination, (4} substrate hazards to conventional fishing gear, and (5) 
competition for crews and harbor space. The Councils are unaware of pending deep water port plans which 
would directly impact offshore fishery management goals in the areas under consideration, and are unaware 
of potential effects of offshore FMPs upon future development of deep water port facilities. 

Approximately 70% of the commercial fishery occurs in the EEZ (Table 2). While the fishery varies among the 
States and targets on the concentrations of fish as they move inshore in the spring and offshore in the fall, 
the offshore winter fishery targets on large concentrations of fish that are overwintering along the shelf 
edge. Offshore (depths up to 500 ft.) areas (section 5.1 ), where overwintering occurs, and where spawning 
occurs in the spring, are areas where significant potential conflicts between this resource and offshore energy 
resources rnay occur. 

2 r�ov 1990 54 



9.3.3.5. Vessel Safety 

Section 303(a)(6) of the M FCMA requires that FMPs consider access to the fishery for vessels otherwise pre­
vented from harvesting because of weather or other ocean conditions affecting the safety of vessels. The 
proposed management measures of this FMP do not limit the times or places when or where vessels may fish. 
Therefore, the Council has concluded that the proposed FMP will not impact or effect the safety of vessels 
fishing in this fishery. 

9.3.4. State. Local, and Other Appiicable law and Policies. 

91.3.4.1. State management activities. 

Maine, New Hampshire, New Jersey, Delaware, Maryland, Virginia, and North Carolina have 13" m1n1 mum 
possession size limits for summer flounder. Massachusetts, Rhode Island, Connecticut, and New York have 
14" minimum possession size limits. Maryland has a tolerance of 5% by number and Virginia has a tolerance 
of 10% or 2 fish, whichever is greater, for trawl Iandi ngs (Table 66). 

Most of the States regulate fishing gear (Table 66). Maine has a 5.5" minimum mesh size -for trawls, scottish 
seines, bottom tending gillnets and bottom tending seines. Mobile fishing gear may not be used in New 
Hampshire state waters between April 16 and Dec 14. In Massachusetts, minimum mesh sizes for mobile trawl 
and seine gear are: -north of Cape Cod: 5" required year round except in northern Cape Cod Bay (5.5" after 
111/91); south of Cape Cod: 5" required Nov. 1-April 14 (5.5" after 1/1/91); 3.5" required June 16- Oct. 31, 
and no minimum required April 15- June 15; and east of Cape Cod:- 5" required Nov. 1 -April 30 (5.5" after 
111/91). In Hhode Island, trawling is prohibited in the upper portion of Narragansett Bay from Nov 1 -July 1; 
5" codend minimum mesh size in a portion of central Narragansett Bay from Nov 1 - Feb 28. Connecticut has 
a codend minimum mesh size of 4.5" in trawls from Nov 15- May 14, and 3" from Aug 1 -Nov 14. New York 
has no minimum mesh size for trawls at the present time. In New Jersey, trawls fishing for summer flounder 
must have a 4.5" minimum mesh size in the codend (A summer flounder trip is defined as one in which 20% 
of the weight of the catch is comprised of summer flounder). In Delaware, trawls, purse seines, power oper­
ated seines, and runaround gill nets are prohibited and there is a moratorium on issuance of new commercial 
( > 200ft) gill net permits until the number of fishermen falls below 30. In Maryland, trawls are prohibited 
within one mile of the coastline, and in Chesapeake Bay Use of monofilament gill nets prohibited, except in 
coastal bays and the Atlantic Ocean; several specific gillnet restrictions exist for Chesapeake Bay; minimum 
mesh sizes for pound nets, haul seines, and fyke nets are 1.5"; purse seines prohibited. Trawls and encircling 
gillnets are prohibited in Virginia waters. In North Carolina, trawl nets my not be used in Internal, coastal 
fishing waters for finfish, however an unlimited quantity of legal size flounder may be retained as a bycatch 
in the trawl fisheries for crab and shrimp (non-flounder bycatch is limited to 1,000 pounds per trip). 

Many of the states have areas closed at certain times or for certain gear (Table 66), but only Maine has a 
spawning area closure for groundfish, which includes summer flounder (in Booth Bay and Sheepscot Bay 
from May 1 to June 30) 

Except for the spawning closure in Maine noted above, none of the States have seasonal restrictions on the 
fisheries for summer flounder (Table 66). 

All of the States have some type of license requirement (Table 66). Maine requires a commercial license for 
the harvest, transport, and sale of fish that are not for personal use; no license is required for fish taken with 
hook and line for personal use. In New Hampshire there is a resident commercial saltwater fishing license; no 
sport fishing license; residents are not required to have a license to sell fish caught by hook and line, but a 
$200 mini mum license fee is required for nonresidents. Massachusetts requires commercial fishing licenses; 
there is no sport license for fish caught for personal use; there is a license to sell fish caught with hook and 
line is, except for those who sell less than 100 lbs "plus one fish" per day. Rhode Island requires multipurpose 
commercial licenses allow for harvest and sale of fish; there is no sport license to fish for personal use. In Con­
necticut, there are a variety of commercial resident and nonresident licenses available allowing for the har­
vest and sale o'f fish; marine angling with hook and line does not require a license if fish are for personal use 
only; personal use fishing with trawls and other specific gear will require a commercial license. A commercial 
license is required in New York for the harvest and sale of fish; a nonresident license allows landing only; 
there is no sport license for fish caught for personal use. In New Jersey, commercial gears are licensed; there 
is no sport fishing license for hook and line gear, and no license is required to sell hook and line caught fish. 
Cornrnercidl food fishing liceme is required in Delaware for t11e harvest and sale of fi5.h; 1here is no sport li­

cense for fish caught for personal use.A Maryland tidal fish license is required to catch, buy, or sell fish from ti­
dal waters for commercial purposes; there is a Chesapeake sport fishing license. Commercial licenses are re-
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quired in Virginia for specific fishing gears; there is no sport fishing license, and no license is required to sell 

hook and line caught fish. A commercial license is required in North Carolina for vessels; an inland sport fish­
ing license is necessary for some portions of tidal waters; a license is required to sell fish caught by hook and 
line, but there is a 500 lb exemption per 12 month period. 

Virginia has a 10 fish per day summer flounder possession limit (a voluntary 6 fish per day limit is encouraged, 
as well as not making use of the 2 undersized fish tolerance). No other States in the management unit have 
summer flounder possession limits. 

Nonresidents in Maine are required by law to report all ground fish (summer flounder) catches. 

9.3.4.2. State action necessary to implement measures within State waters to achieve FMP objectives, conse­
quences of State inaction or contrary action. and recommendations. 

The FMP's objectives are basically designed to make Federal management in the EEZ compatible with State 
management. To the extent that certain management measures in the FMP differ from State management 
measures, successful implementation will require the cooperation of the States, ASMFC, and the Federal gov­
ernment. To the extent that management measures differ between State waters and the EEZ, management 
and enforcement costs could be higher. However, the provision of the FMP that requires that federal permit 
holders land under the more stringent of the State or federal minimum fish sizes should minimize conflicts. 

The fishery directors of the States that are associated with this FMP are voting members of the three Councils 
involved in the FMP. To the extent they are supportive of the FMP it is anticipated that they would work to 
have compatible measures implemented in their States. 

Maine requires a 5.5" minimum mesh size for trawls. 

Massachusetts (after 1 January 1991) will require 5.5" minimum mesh net year round north and east of Cape 

Cod; 1 Nov.- 14 April south of Cape Cod (3.5" required 16 June- 3 1  Oct. and no minimum required 15 April-
15 June. 

New Hampshire prohibits mobile fishing gear in state waters between April 16 and Dec 14. 

Rhode Island prohibits trawling in the upper portion of Narragansett Bay from 1 Nov- 1 July and requires a 5" 
codend minimum mesh size in a portion of central Narragansett Bay from 1 Nov- 28 Feb. 

Connecticut has a codend minimum mesh size of 4 5" in trawls from 15 Nov- 14 May, and 3" from 1 Aug- 14 
Nov 

1\Jew York has no minimum mesh size for trawls at the present time. 

New Jersey requires that trawls fishing for summer flounder must have a 4. 5" mm1mum mesh size in the 
codend (A summer flounder trip is defined as one in which 20% of the weight of the catch is comprised of 
summer flounder. ) 

Delaware prohibits trawls, purse seines, power operated seines, and runaround gill nets. 

Maryland prohibits trawls within one mile of the coastline and in Chesapeake Bay. 

Virginia prohibits trawls and encircling gill nets. 

North Carolina will institute a 5.5" minimum mesh requirement for the codends of trawls used in the Atlantic 
Ocean within 3 miles of the beach from the NC/VA State line to Beaufort Inlet 1 November 1990. 

Therefore, Maine, Massachusetts, and North Carolina are compatible with the 5.5" minimum mesh regulation 
by virtue of their existing regulations. New Hampshire, Delaware, and Virginia are in compliance by virtue of 
their bans of trawling. Rhode Island, Connecticut, New York, New Jersey, and Maryland would need to take 
some action to comply with the proposed regulations. 

It must be remembered that the 1982 ASMFC Summer Flounder Plan calls for a 5.5" minimum mesh net. 

This Amendment does not have any Federalism impacts. 

9.3.4.3. Impact of Federal regulations on State management activities. 

All States have 13" or 14" minimum size possession laws and are, therefore, compatible with the FMP 

As noted above, Maine, Massachusetts, and North Carolina are compatible with the 5.5" minimum mesh reg­
ulation by virtue of their existing regulations. New Hampshire; Delaware, and Virginia and in compliance by 
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virtue of their bans of trawling. Rhode Island, Connecticut, New York, New Jersey, and Maryland would need 
to take some action to comply with the proposed regulations. 

9.3.4.4. Coastal Zone Management Program Consistency. 

The CZM Act of 1972, as amended, provides measures for ensuring stability of productive fishery habitat 
while striving to balance development pressures with social, economic, cultural, and other impacts on the 
coastal zone. It is recognized that responsible management of both coastal zones and fish stocks must in­
volve mutually supportive goals. 

The Council must determine whether the FMP will affect a State's coastal zone. If it will, the FMP must be 
evaluated relative to the State's approved CZM program to determine whether it is consistent to the maxi­
mum extent practicable. The States have 45 days in which to agree or disagree with the Councils' evaluation. 

If a State fails to respond within 45 days, the State's agreement may be presumed. If a State disagrees, the is­
sue may be resolved through negotiation or, if that fails, by the Secretary. 

The FMP was reviewed relative to CZM programs of Maine, New Hampshire, Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey, Pennsylvania, Delaware, Maryland, Virginia, and North Carolina. Letters 
will be sent to all of the States listed above. Tile letters to all of the States except New Hampshire and Penn­
sylvania will state that the Council concluded that the FMP would affect the State's coastal zone and was con­
sistent to the maximum extent practicable with the State's CZM program as understood by the Council. For 
New Hampshire, the evaluation was that the FMP might affect the coastal zone and was consistent. For Penn­
sylvania, the evaluation was that the FMP would not affect the coastal zone. The letters were mailed to the 
States along with a copy of the hearing draft of the Fl\/lP. 

As of this date, Delaware, Pennsylvania, and New Hampshire have concurred with the Council's position. The 
other States have not responded. 

9.4. COUNCil REVIEW AND MONITORING OF THE FMP 

The Councils will monitor the fishery using the best available data, including that specified in Section 9.1.3. 
The commercial, recreational, biological, and survey data specified in Section 9.1.3 are critical to the evalua­
tion of the management measures adjustment mechanism. It is necessary that NMFS incorporate all of the 
above data types from North Carolina summer flounder into the overall NEFC data bases. Additionally, im­
proved stock assessments are necessary for FMP monitoring. As a result of that monitoring, the Councils will 
determine whether it is necessary to amend the FMP. 

It is also necessary that NM FS conduct more studies to evaluate the equivalency between diamond and square 
mesh nets. The regulations proposed in this Amendment are based on the best information available. To not 
provide for diamond versus square mesh would allow a fishermen to use 5.5" square mesh, which, based on 
all research available to the Council, would select summer flounder smaller than the 13" minimum size limit. 
Conservation of the resource requires the differentiation be made However, much more research in this area 
is needed, not only for summer flounder, but for all commercially important species caught with trawls. 

As age structure and stock biomass of summer flounder are rebuilt, recruitment patterns and life history pa­
rameters, such as growth rates and maturity schedules, should be monitored. New density dependent effects, 
environments effects, and different recruitment patterns may eventually make Fmax less suitable as a defini­
tion of overfishing, as the stock reaches a new equilibrium level associated with a reduced level of F. Periodic 
review of the stock status of summer flounder should occur at the NEFC sponsored Stock Assessment Work­
shop. 
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Table 1. Summer Flounder Commercial landings {thousands of lbs) by State. 1940-1989. 

Year ME NH MA Rl CT NY NJ DE MD+ VA+ NC+ Total 

1940 0 0 2847 258 149 1814 3554 3 444 1247 498 10814 

1941 na na na na na na na na 183 764 na 947 

1942 0 0 193 235 126 1286 987 2 143 475 498 3945 

1943 0 0 122 202 220 1607 2224 11 143 475 498 5502 

1944 0 0 719 414 437 2151 3159 8 197 2629 498 10212 

1945 0 0 1730 467 2.70 3182 3102 2 460 1652 1204 12297 

1946 0 0 1579 625 478 3494 3310 22 704 2889 1204 14305 

'1947 0 0 1467 333 813 2695 2302 46 532 1754 1204 11146 

1948 0 0 2370 406 518 2308 3044 15 472 1882 1204 12219 

1949 0 0 1787 470 372 3560 3025 8 783 2361 1204 13570 

1950 0 0 3614 1036 270 3838 2515 25 543 1761 1840 15442 

1951 0 0 4506 1189 441 2636 2865 20 327 2006 1479 15469 

1952 0 0 4898 1336 627 3680 4721 69 467 1671 2156 19625 

1953 0 0 3836 1043 396 2910 7117 53 1176 1838 1844 20213 

1954 0 0 3363 2374 213 3683 6577 21 1090 2257 1645 21223 

1955 0 0 5407 2152 385 2608 5208 26 1108 1706 1126 19726 

1956 0 0 5469 1604 322 4260 6357 60 1049 2168 1002 22291 

1957 0 0 5991 1486 677 3488 5059 48 1171 1692 1236 20848 

1958 0 0 4172 950 360 234"1 8109 209 1452 2039 892 20524 

1959 0 0 4524 1070 320 2809 6294 95 1334 3255 1529 21230 

1960 0 0 5583 1278 321 2512 6355 44 1028 2730 1236 21087 

1961 0 0 5240 948 155 2324 6031 76 539 2193 1897 19403 

1962 0 0 3795 676 124 1590 4749 24 715 1914 1876 15463 

1963 0 0 2296 512 98 1306 4444 17 550 1720 2674 13617 

1964 0 0 1384 678 136 1854 3670 16 557 1492 2450 12237 

1965 0 0 431 499 106 2451 3620 25 734 1977 272 10115 

1966 0 0 264 456 90 2466 3830 13 630 2343 4017 14109 

1967 0 0 447 706 48 1964 3035 0 439 1900 4391 12930 

1968 0 0 163 384 35 1216 2139 0 350 2164 2602 9053 

1969 0 0 78 267 23 574 1276 0 203 1508 2766 6695 

1970 0 0 41 259 23 900 1958 0 371 2146 3163 8861 

1971 0 0 89 275 34 1090 1850 0 296 1707 4011 9352 

1972 0 0 93 275 7 1101 1852 0 277 1857 4655 10117 

1973 0 0 506 640 52 1826 3091 * 495 3232 7365 17207 

1974 * 
0 1689 2552 26 2487 3499 0 709 3111 11812 25885 

1975 0 0 1768 3093 39 3233 4314 5 893 3418 11510 28273 

1976 * 
0 4019 6790 79 3203 5647 3 697 3303 11452 35193 

1977 0 0 1477 4058 64 2147 6566 4 739 4540 11137 30732 

1978 0 0 1439 2238 111 1948 5414 1 676 5940 12316 30083 

1979 5 0 1175 2825 30 1427 6279 7 1712 10019 18420 41899 

1980 4 0 366 1277 48 1246 4805 1 1324 8504 13414 30988 

1981 3 0 598 2861 81 1985 4008 7 403 3652 8239 21835 

1982 18 * 1665 3983 64 1865 4318 8 360 4332 7045 23658 

1983 84 0 2341 4599 129 1435 4826 5 937 8134 8247 30737 

1984 2 * 1488 4479 131 2295 6364 9 813 9673 12205 37460 

1985 3 * 2249 7533 183 2517 5634 10 577 5037 7157 32895 

1986 0 * 
2954 7042 160 2738 4017 4 316 3712 7618 28560 

1987 8 * 
3327 4774 609 2641 4451 4 319 5791 6686 28610 

1988 5 0 2421 4719 741 3439 6006 7 514 7756 10266 35874 

1989 9 0 1901 3066 514 1338 2861 7 184 3691 7817 21388 

* less than 500 lbs.; na = not available; + = NMFS did not identify flounders to species prior to 1978 for NC and 1957 

for both MD and VA and thus the numbers represent all unclassified flounders (North Carolina reports that the 1973-1989 

data include all Paralichthys, not just P. dentatus, inflating NC landings by 15·20%). 

NOTE: numbers may not total due to rounding. 

Source: 1940 1977 USDC 1984; 1978- 1989 Schultz pers comm. 

2 Nov 1990 64 




















































































































































































	AMENDMENT #1 TO THE FISHERY MANAGEMENT PLAN FOR THE SUMMER FLOUNDER FISHERY 
	SUMMARY
	TABLE Of CONTENTS

	INTRODUCTION

	DESCRIPTION OF THE STOCK
	DESCRIPTION OF HABITAT
	Description of fishing Activities
	Economic Characteristics of the Fishery
	FISHERY MANAGEMENT PROGRAM
	REFERENCES
	TABLES AND FIGURES

	APPENDICES





