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2. SUMMARY 

The Fishery Management Plan for the Atlantic Mackerel, Squid, and Butterfish Fisheries (FMP) modified by this 
Amendment was implemented on 1 April 1983. 

The current management unit is all Atlantic mackerel, Loligo pealei, //lex illecebrosus, and butterfish under US 
jurisdiction, excluding the Gulf of Mexico and the Caribbean Sea. 

The objectives of the FMP are: 

1. Enhance the probability of successful (i.e., the historical average) recruitment to the fisheries. 

2. Promote the growth of the US commercial fishery, including the fishery for export. 

3. Provide the greatest degree of freedom and flexibility to all harvesters of these resources consistent with 
the attainment of the other objectives of this FM P. 

4. Provide marine recreational fishing opportunities, recognizing the contribution of recreational fishing to the 
national economy. 

5. Increase understanding of the conditions of the stocks and fisheries. 

6. Minimize harvesting conflicts among US commercial, US recreational, and foreign fishermen. 

The fishing year for Atlantic mackerel, //lex and Loligo squid, and butterfish is the twelve (12) month period 
beginning 1 January. 

Management Measures 

The management measures adopted by the Council are: 

1. Revise the management unit to be all Atlantic mackerel (Scomber scombrus), Loligo pealei, //lex illecebrosus, 
and butterfish (Pepn'lus triacanthus) under US jurisdiction. 

2. For Loligo, Maximum Sustainable Yield (MSY) and maximum Optimum Yield (QY) are set at 36,000 metric 
tons (mt) and Joint Venture Processing (JVP) and Total Allowable level of Foreign Fishing (TALFF) are set equal 
to zero. 

3. For //lex, MSY and maximum OY remain at 30,000 metric tons (mt), but JVP and TALFF are set equal to 
zero. 

4. For Atlantic mackerel the Allowable Biological Catch (ABC) in US waters for the upcoming fishing year is 
that quantity of mackerel that could be caught in US and Canadian waters minus the estimated catch in 
Canadian waters and maintain a spawning stock size in the year for which catch estimates and quotas are 
being prepared equal to or greater than 900,000 mt. Additionally, the ABC may not exceed the Long-Term 
Potential Catch, as estimated by the Northeast Fisheries Science Center, minus the estimated catch in 
Canadian waters. Domestic Annual Harvest (DAH), both the commercial and recreational components, 
Domestic Annual processing (DAP), JVP, and TALFF will be estimated as with the current FMP, except that 
no formula will be used to estimate the recreational catch. 

5. For butterfish, MSY and maximum OY remain at 16,000 metric tons (mt), but JVP and TALFF are be set 
equal to zero. However, if there is a TALFF specified for Atlantic mackerel, in order to reduce waste of 
butterfish, there will be a TALFF that shall not exceed 0.08% of the allocated portion of the Atlantic mackerel 
TALFF. 
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6. To insure that sufficient escapement from the winter offshore Loligo fishery occurs to allow for traditional 
inshore fisheries and to provide adequate spawning stock biomass, the Regional Director may establish 
seasonal quotas based upon the recommendations of the Atlantic Mackerel, Squid, and Butterfish Monitoring 
Committee and the Council. Seasonal quotas, if any, will be specified as part of the annual quota setting 
process prior to the upcoming fishing year. 

7. Any owner of a vessel desiring to fish for Atlantic mackerel, Loligo or //lex squid or Atlantic butterfish within 
the US EEZ for sale, or transport or deliver for sale, any Atlantic mackerel, Loligo or //lex squid, or Atlantic 
butterfish taken within the EEZ, must obtain a permit from NMFS for that purpose. //lex, Loligo, and butterfish 
vessels must meet the criteria set forth in 9.1.2.1.1.2 in order to qualify for a moratorium permit. 

8. The owner of a party and charter boat (vessel for hire) must obtain a party or charter boat permit. 

9. A vessel is eligible for a moratorium permit in the Loligo and butterfish fishery if it meets any of the 
following criteria: 

A. The vessel landed and sold 20,000 pounds of Loligo or butterfish in any 30 consecutive day period of 
Loligo or butterfish (including joint venture landings) between 13 August 1981 and 13 August 1 993; or 

B. the vessel is replacing a vessel of substantially similar harvesting capacity which involuntarily left the 
squid or butterfish fishery during the moratorium, and both the entering and replaced vessels are owned 
by the same person ("Substantially similar harvesting capacity" means the same or less GRT and vessel 
registered length for commercial vessels); or 

C. Vessels that are judged unseaworthy by the Coast Guard for reasons other than lack of maintenance 
may be replaced by a vessel with the same GRT and vessel registered length. 

10. A vessel is eligible for a moratorium permit in the 11/ex fishery if it meets any of the following criteria: 

A. The vessel had five landings (including joint venture landings) of 5,000 pounds of //lex (that is, landed 
5 trips of at least 5,000 pounds) between 13 August 1981 and 13 August 1 993; or 

B. have purchased recirculating sea water equipment, an on board plate freezer or commercial blast freezer 
by 31 May 1 994 and installed this equipment and have landed five trips of at least 5,000 lb.of //lex prior 
to the implementation of the final regulations of Amendment 5; or 

C. the vessel is replacing a vessel of substantially similar harvesting capacity which involuntarily left the 
squid or butterfish fishery during the moratorium, and both the entering and replaced vessels are owned 
by the same person ("Substantially similar harvesting capacity" means the same or less GRT and vessel 
registered length for commercial vessels); or 

D. Vessels that are judged unseaworthy by the Coast Guard for reasons other than lack of maintenance 
may be replaced by a vessel with the same GRT and vessel registered length. 

1 1. A vessel that does not qualify for a Loligo!butterfish or 11/ex moratorium permit may land Loligo, //lex, 
and/or butterfish if (1) it possesses an incidental catch permit, (2) fishes with a net legal in the directed fishery, 
(3) lands no more that 2,500 pounds of each species (Loligo, //lex, and/or butterfish) per trip, and (4) the 
operator of the vessel files the appropriate trip reports. The bycatch allowance may be adjusted by the 
Regional Director based on the recommendation of the Council. 

12. Any dealer of Atlantic mackerel, squid, or butterfish must have a permit. A dealer of Atlantic mackerel, 
squid, or butterfish is defined as a person or firm that receives Atlantic mackerel, squid, or butterfish for a 
commercial purpose from the owner or operator or a vessel issued a moratorium permit pursuant to this FMP 
for other than transport . 
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13. An operator of a vessel with permit issued pursuant to this FMP must have an Operator's Permit issued 
by NMFS. Any vessel fishing commercially for Atlantic mackerel, squid, or butterfish under a Loligo and 
butterfish moratorium permit, an //lex moratorium permit, a mackerel permit, an incidental catch permit or with 
a party/charter boat permit must have on board at least one operator who holds a permit. That operator may 
be held accountable for violations of the fishing regulations and may be subject to a permit sanction. During 
the permit sanction period, the individual operator may not work in any capacity aboard a federally permitted 
fishing vessel. 

14. The Atlantic Mackerel, Squid, and Butterfish Monitoring Committee will be made up of staff representatives 
of the Mid-Atlantic and New England Fishery Management Councils, the Northeast Regional Office, and the 
Northeast Fisheries Science Center. The MAFMC Executive Director or his designee will chair the Committee. 
The Atlantic Mackerel, Squid, and Butterfish Monitoring Committee will annually review the best available data 
including, but not limited to, commercial and recreational catch/landing statistics, current estimates of fishing 
mortality, stock status, the most recent estimates of recruitment, VPA results, target mortality levels, 
beneficial impacts of size/mesh regulations, as well as the level of noncompliance by fishermen or States and 
recommend to the Council Committee commercial (annual quota, minimum fish size, and minimum mesh size) 
and recreational (possession and size limits and seasonal closures) measures designed to assure that the target 
harvest levels (OY) for Atlantic mackerel, squid, or butterfish are not exceeded. The Committee will also review 
the gear used to catch Atlantic mackerel, squid, or butterfish to determine whether gear other than otter trawls 
needs to be regulated to help assure attainment of the harvest targets and propose such regulations as 
appropriate, including seasonal quotas in the Loligo fishery. 

15. Owners or operators of otter trawl vessels possessing one pound or more of Loligo squid may only fish 
with nets having a minimum mesh size of 1-7/e" diamond, inside stretch measure, applied throughout the entire 
net including the body and codend. This minimum mesh requirement applies to the inner portion of the net and 
codend. The owner or operator of a fishing vessel shall not use any device, gear or material including but not 
limited to nets, net strengtheners, ropes, lines, or chaffing gear on the outer portion of the trawl net with a 
mesh opening of less than 4.5" mesh (stretch , inside measure). If the squid are landed in a State that has a 
more stringent mesh regulation, the State regulation would prevail. During the months of June, July, August, 
and September otter trawl vessels fishing for //lex seaward of the 50 fathom curve shall be exempt from the 
Loligo mesh requirement. Vessels participating under the lllex exemption which possess Loligo must not have 
available for immediate use nets below the minimum mesh sizes described above when the vessel is landward 
of the 50 fathom curve. In addition, vessels participating in the directed fishery for sea herring shall be exempt 
from the Loligo mesh requirement provided their catch is comprised of 75% or more by weight of sea herring. 

1 6. When the landings of Atlantic mackerel by US vessels with commercial permits first reached 50% of ABC, 
the Secretary of Commerce will immediately announce in the Federal Register a control date for possible entry 
limitation into the Atlantic mackerel fishery. However, the Council reserves the right to modify this percentage 
should the exercise of it's judgement so dictate. For purposes of this action, landings of Atlantic mackerel by 
US vessels are defined to include transfer at sea from US vessels to foreign vessels as well as landings at US 
docks. 

17. Commercial logbooks must be submitted, at a minimum, on a monthly basis by Federal permit holders in 
order to monitor the fishery. The Secretary may implement additional data collection procedures. Real-time 
assessment and management of the Loligo and //lex resources may be necessary due to the risk of overfishing 
stocks comprised of only a single cohort. During year one of the management program, the Regional Director 
shall specify the data elements and reporting time frames necessary to establish a real-time assessment and 
management program for the annual squid species. In addition, the Council will investigate the feasibility and 
costs and benefits of implementing such a management system in year two of the management program. 

1 8. Operators of party and charter boats with Federal permits issued pursuant to this FMP must submit 
logbooks monthly showing at least name and permit number of the vessel; total amount in pounds and 
numbers of each species taken; date(s) fished; number of trips; duration of trip; locality fished; crew size; 
landing port; number of anglers carried on each trip; and discard rate. 
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19. In order to monitor the fishery and enable the Regional Director to forecast when a closure will be needed, 
dealers with permits issued pursuant to this FM P must submit weekly reports showing at least the quantity 
of Atlantic mackerel, Loligo, //lex, and butterfish purchased (in pounds), and the name and permit number of 
the vessels from whom the Atlantic mackerel, Loligo, //lex, and butterfish was purchased. 

20. Section 303(a)(5) of the MFCMA requires that at least estimated processing capacity of, and the actual 
processing capacity utilized by US fish processors must be submitted to the Secretary. 

21 . Only vessels with moratorium permits may transfer Loligo, //lex, or butterfish at sea. 

22. Vessel owners or operators or dealers who falsify data in order to qualify a vessel under a moratorium will 
lose their vessel or dealers permit. 

The adopted provisions are presented in detail in Section 9.1. The alternatives to the adopted measures are 
discussed in Appendix 1 of the Amendment. 
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4. INTRODUCTION 

4.1. HISTORY OF DEVELOPMENT OF THE FMP 

In March 1977, the Council initiated development of the Mackerel and Squid FMPs. The Council 
adopted the Mackerel FMP for hearings in September 1977 and the Squid FMP for hearings in October 
1977. Hearings on Mackerel and Squid FMPs were held in December, 1977. The Mackerel and Squid 
FMPs were adopted by the Council in March 1978. The Mackerel FMP was submitted for NMFS 
approval in May 1978. The Squid FMP was submitted for NMFS approval in June 1978. However, 
based on NMFS comments, the Council requested that the Mackerel and Squid FMPs be returned. 

The FMPs were revised, the revisions being identified as Mackerel FMP Supplement 1 and Squid FMP 
Supplement 1. These two Supplements, along with the original Butterfish FMP, were adopted for public 
hearings by the Council in July of 1978. Hearings on all three documents were held during September 
and October 1978 and all three FMPs were adopted in final form by the Council in November 1978. 
The Butterfish FMP was submitted for NMFS approval in December 1978. Mackerel FMP Supplement 1 
and Squid FMP Supplement 1 were submitted for NMFS approval in January 1979. NMFS approved 
Squid FMP Supplement 1 in June 1979 and Mackerel FMP Supplement 1 in July 1979. Both FMPs 
were for fishing year ( 1 April • 31 March) 1979-80. 

The Butterfish FMP was disapproved by NMFS in April 1979 because of a need for additional 
justification of the reasons for reducing OY below MSY. The Butterfish FMP was revised, adopted by 
the Council, and resubmitted for NMFS approval in June 1979. It was approved by NMFS in November 
1979 for fishing year 1979-80. 

The Council adopted Amendments 1 to both the Mackerel and Squid FMPs for hearings in August 
1979. Hearings were held during October 1979. The Amendments were adopted by the Council and 
submitted for NMFS approval in November 1979. Both Amendments were approved by NMFS in March 
1980. This extended the Squid FMP for an indefinite time beyond the end of fishing year 1979-80 and 
extended the Mackerel FMP through fishing year 1980-81. Butterfish FMP Amendment 1, extending 
the FMP through fishing year 1980-81, was adopted by the Council for hearings in December 1979 
with hearings held during January 1980. During January 1980 the Amendment was adopted in final 
form by the Council and submitted for NMFS approval. It was approved in March 1980 

The Council began work on an amendment to merge the Mackerel, Squid, and Butterfish FMPs in 
March 1 980 the document being identified as Amendment 2 to the Mackerel, Squid, and Butterfish 
FMP. The Amendment was adopted by the Council for public hearings in August 1980. However, 
NMFS commented that there were significant problems with the Amendment that could not be 
resolved prior to the end of the fishing year (31 March 1 981 ) . The Council then prepared separate 
Amendments 2 to both the Mackerel and Butterfish FMPs to extend those FMPs through fishing year 
1981-82. Since Amendment 1 to the Squid FMP extended that FMP indefinitely, there was no need to 
take this action for the Squid FMP. Those drafts were adopted for public hearing by the Council in 
October 1980 with hearings held in November. The Amendments were adopted in final form by the 
Council and submitted for NMFS approval in November 1980. Amendment 2 to the Mackerel FMP was 
approved by NMFS in January 1981 and Amendment 2 to the Butterfish FMP was approved by NMFS 
in February 1 981 . 

In October 1 980 the merger amendment, previously designated as Amendment 2, was redesignated 
Amendment 3. The Council adopted draft Amendment 3 to the Squid, Mackerel, and Butterfish FMP in 
July 1 981 and hearings were held during September. The Council adopted Amendment 3 in October 
1981 and submitted it for NMFS approval. NMFS review identified the need for additional explanation 
of certain provisions of the Amendment. The revisions were made and the revised Amendment 3 was 
submitted for NMFS approval in February 1982. 

The Amendment was approved by NMFS in October 1982. However, problems developed with the 
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implementation regulations, particularly with the Office of Management and Budget through that 
agency's review under Executive Order 12291. In an effort to have the FMP in place by the beginning 
of the fishing year (1 April 1983) the FMP, without the squid OY adjustment mechanism, or a revised 
Atlantic mackerel mortality rate, and retitled as the Atlantic Mackerel, Squid, and Butterfish FMP, was 
implemented by emergency interim regulations on 1 April 1983. By agreement of the Secretary of 
Commerce (Secretary) and the Council, the effective date of those emergency regulations was 
extended through 27 September 1983. 

The differences between the FM P and the implementing regulations resulted in a hearing before the 
House Subcommittee on Fisheries and Wildlife Conservation and the Environment on 10 May 1983. 

Amendment 1 to the Atlantic Mackerel, Squid, and Butterfish FMP was prepared to implement the 
squid OY adjustment mechanism and the revised mackerel mortality rate. That Amendment was 
adopted by the Council on 15 September 1983, approved by NMFS on 19 December 1983, and 
implemented by regulations published in the Federal Register on 1 April 1984. 

Amendment 2 was adopted by the Council on 19 September 1985 and approved by NOAA 6 March 
1986. Amendment 2 changed the fishing year to the calendar year, revised the squid bycatch TALFF 
allowances, put all four species on a framework basis, and changed the fishing vessel permits from 
permanent to annual. 

Amendment 3 was adopted by the Council in two actions. The Atlantic mackerel overfishing definition 
was adopted by the Council at its October 1990 meeting. The Loligo, //lex, and butterfish overfishing 
definitions were adopted at the December 1990 meeting. This was done because the Northeast 
Fisheries Center proposed changes to the overfishing definitions proposed in the hearing draft for the 
squids and butterfish. The Center's concerns were incorporated in the version adopted at the 
December 1 9 90 meeting. 

Amendment 4, approved by NMFS 8 November 1991, authorized the Regional Director, Northeast 
Region, NMFS (Regional Director) to limit the areas where directed foreign fishing and joint venture 
transfers from US to foreign vessels may take place. Directed foreign fishing must be conducted 
seaward of at least 20 miles from the shore. Operations of foreign vessels in support of US vessels 
(that is, joint ventures) may operate anywhere in the Exclusive Economic Zone (EEZ) throughout the 
management unit unless specific areas are closed to them. The catch limitations were changed by 
requiring that, if the preliminary initial or final amounts differ from those recommended by the 
Council, the Federal Register notice must clearly state the reason(s) for the difference(s) and specify 
how the revised specifications satisfy the 9 criteria set forth for the species affected. Additionally, for 
Atlantic mackerel, the specification of OYs and other values may be specified for three years at one 
time. These annual values may be adjusted within any year and prior to the second and third years 
as set forth above. However, projecting specifications over several years should allow more orderly 
development of the fishery since the revisions to the specifications for the second and third years 
would be done by notice, rather than by regulatory measures. The joint ventures section was changed 
to allow the Regional Director may impose special conditions on joint ventures and directed foreign 
fishing activities. Such special conditions may include a ratio between the tonnage that may be 
caught in a directed foreign fishery relative to the tonnage that may be purchased over-the-side from 
US vessels and relative to the tonnage of US processed fish that must be purchased by the venture. 

4.2. PROBLEMS FOR RESOLUTION 

4.2.1. Overcapitalization Should be Avoided 

The fishery currently has more than sufficient capacity to harvest all the allowable biological catch 
(ABC). This FMP was initially designed to encourage US fishermen to harvest underutilized resources. 
The US fishery has grown to where there is now no need for foreign harvests, and additional 
investment by US fishermen will only dissipate any profits for existing fishermen who have invested 
heavily to build this fishery. 
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4.2.2. Additional Management Measures are Necessary for Loligo and //lex 

Both of these two fisheries have become completely Americanized. No foreign harvests of either of 
these animals have occurred since 1987. Domestic harvests for both species are approaching the MSY 
levels. At present, the Regional Director can only close the fishery if the quotas are exceeded. This 
management alternative may not be the best solution for the continued smooth and efficient operation 
of these fisheries. 

4.2.3. Butterfish Bycatch Discard Mortality May Be Inhibiting Sufficient Growth Such That 
Achievement of Maximum Sustainable Yields Are Prevented 

Sea sampling data for 1989, 1990, and 1991 indicate that as much butterfish (by weight) is discarded 
as is landed. This may be a partial explanation for why there have been relatively low levels of 
butterfish landings over the past several years in light of very favorable stock assessments. Adequate 
resource has been consistently identified to have landings at the MSY level (16,000 metric tons), 
however actual landings have only been around one quarter this level. Availability for fishermen was 
thought to have been the explanation in the past. However, sea sampling data indicate that discards 
may be having a significant impact on the resource. 

4.2.4. Lack of Data 

National Standard 2 states that "measures shall be based upon the best scientific information 
available". Although recreational and commercial catch data have been adequate to formulate and 
implement management measures, data collection should be improved, in order to allow for better 
management in the future. An improved data base will allow the Council to more finely tune the 
management system to the needs of the fishery. These data are necessary to assess the impact and 
effectiveness of management measures, as well as monitor fishing mortality and increases in stock size 
to determine if additional amendments to the FM P will be necessary. 

4.2.5. Mixed Species Fishery 

The Mid-Atlantic mixed species fishery relies principally on summer flounder, scup, black sea bass, 
yellowtail flounder, winter flounder, butterfish and Loligo, as either directed or bycatch in other 
directed fisheries. Many of these species are also components of the southern New England trawl 
fisheries since stock migrations occur between the Mid-Atlantic and New England areas. Generally, 
fishing activities follow these species as they make annual migrations from south to north and from 
offshore to inshore waters. Many of the above identified species in this mixed fishery are 
overexploited. Directed effort from some of the above species has been switched to species managed 
in this FMP. The above complicates the identification of appropriate and effective management 
strategies and thus requires close coordination of regulatory measures in order to properly manage this 
species assemblage. 

4.2.6. Possible Spatial and Temporal Conflicts Between the Recreational and Commercial Fisheries 

Recreational fishermen report that trawling in near shore waters reduces the availability of mackerel to 
party boats so that successful trips cannot be made within the time available for party boat trips. 

4.2. 7. Internal Waters Processing Projects 

There is concern that internal waters processing projects authorized by the States may conflict with 
the management measures of this FM P. 

Problems 4.2.6 and 4.2.7 are inter-related in that, while foreign processing vessels in an IWP project 
must be in the Territorial Sea or internal waters, the US fishing vessels generally fish in the EEZ, but 
relatively close to shore. This issue was studied by the Council's Scientific and Statistical Committee 
(SSC), which concluded that available data were inconclusive to determine whether the IWP fishing 
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negatively impacted on recreational fishing opportunities. Since no new information has been 
developed since the SSC review, these problems will not be addressed in this Amendment. 

4.2.8. Habitat Degradation. 

Atlantic mackerel, Lo/igo, and butterfish are continental shelf species that spend significant portions of 
their lives in coastal waters. These species generally make inshore and northern migrations during 
warm months and are found in tidal bays and sounds as well as the ocean environment. Those same 
areas are known to be increasingly affected by coastal development (e.g., dredging, marinas, docks, 
etc.) and the related declines in habitat quality and quantity. This increase in habitat degradation plays 
an important role in Atlantic mackerel, Lo/igo and butterfish population health. 

4.3. MANAGEMENT OBJECTIVES 

The objectives of the FMP are: 

1. Enhance the probability of successful (i.e., the historical average) recruitment to the fisheries. 

2. Promote the growth of the US commercial fishery, including the fishery for export. 

3. Provide the greatest degree of freedom and flexibility to all harvesters of these resources consistent 
with the attainment of the other objectives of this FMP. 

4. Provide marine recreational fishing opportunities, recognizing the contribution of recreational fishing 
to the national economy. 

5. Increase understanding of the conditions of the stocks and fisheries. 

6. Minimize harvesting conflicts among US commercial, US recreational, and foreign fishermen. 

4.4. MANAGEMENT UNIT 

The management unit is all northwest Atlantic mackerel (Scomber scombrus), Loligo pealei, //lex 
illecebrosus, and butterfish (Pepn'lus trlacanthus) under US jurisdiction. 

5. DESCRIPTION OF STOCKS 

5.1. SPECIES AND THEIR DISTRIBUTION 

5. 1 . 1 . Loligo 

Known by the common names of long-finned squid, winter squid, common squid, and bone squid, 
Lo/lgo pea/el is one of five Atlantic species of the genus Loligo of the squid family Loliginidae. Loligo 
pealei ranges over the continental shelf from New Brunswick (Summers 1969) to the Gulf of Mexico. 
However, primary concentrations occur from Georges Bank to Cape Hatteras (Serchuk and Rathjen 
1974). L. pealei probably forms one stock which migrates on and offshore as much as 200 km 
seasonally, generally remaining in waters where the temperature is greater than about 46 F (Lange and 
Sissenwine 1980). 

Seasonal differences in geographic and bathymetric distribution of Lo/igo are evident and appear to be 
related to bottom water temperatures. During winter and early spring, when water is coldest inshore, 
the bulk of the population concentrates along the outer edge of the continental shelf in 46·54 F waters 
(Figure 1 ). From late spring to early autumn the species disperses from the shelf edge into shallow 
coastal waters with heaviest concentrations usually occurring in the Cape Hatteras, New York Bight, 
and Nantucket Shoals areas (Figure 1 ). During summer, however, concentrations of Loligo may occur 
anywhere on the continental shelf. This dispersion is part of a spring inshore spawning migration which 
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begins in the southern areas and as water temperatures rise, proceeds northward along the coast. By 
April or May, mature squid arrive in Massachusetts waters with smaller immature individuals arriving in 
May and June. During late spring and summer, Loligo may be found in harbors and estuaries, 
particularly in southern New England. In the fall, concentrations appear in the southern New England 
and Hudson Canyon area in water less than 360' deep (Rathjen 1973, Serchuk and Rathjen 1974, 
Tibbetts 1975). Vovk (1969) also found large fall concentrations of long-finned squid in the area 
between Block Island and southern Georges Bank. In late autumn they move offshore to overwinter 
along the edge of the continental shelf. 

Loliginid squid show a diurnal cycle of vertical migration moving up in the water column at night. 
Catches of L. pealei (Summers 1969, Serchuk and Rathjen 1974, and Lux et al. 1974) taken by 
bottom trawl show a decline at night. The diurnal vertical migration of L. pealei may be associated 
with the pursuit of food organisms such as euphausids (Serchuk and Rathjen 1974). 

5.1.2. //lex 

The summer or short-finned squid (///ex illecebrosus) is one of three species of //lex found in the 
northwest Atlantic. It is also found in the eastern Atlantic where it ranges from Scandinavia southward 
to the Bristol Channel (southwest England) and westward to the Faroe Islands and Iceland. In the 
western Atlantic, north of Cape Canaveral it is possible that I. 1'llecebrosus is the only //lex species 
taken in significant numbers (Voss and Brakoniechi 1984). 

I. l'llecebrosus undergoes seasonal migrations. During the spring and summer, they migrate into coastal 
waters about 30-50' deep off Newfoundland and Nova Scotia and onto the continental shelf in the 
New England and Mid-Atlantic areas and may form large surface schools. This inshore movement may 
be in response to temperature and salinity preferences, and off Canada may be due to their pursuit of 
capelin (Mallotus villosus) which also move inshore at this time. In late fall (October-December) 
short-finned squid move offshore to the edge of and beyond the continental shelf where they spawn 
(Figure 2). Spawning occurs in the deep waters of the continental slope during the winter and to some 
extent into spring. Spawning takes place between the Florida Peninsula and central New Jersey 
(Froerman 1984), which is supported by the distribution of larvae. 

Unlike Lollgo, //lex is not restricted to water above 46 F (Mercer 1973). The optimum temperature 
range of //lex is about 45-59 F, although they were taken by Canadian research surveys on the Grand 
Banks at depths of 180-1 ,200' with bottom water temperatures of 33-46 F (Squires 1957). However, 
large concentrations of short- finned squid are usually found along the edge of the continental shelf 
where temperatures are greater than 41 F (Tibbetts 1975). Since //lex are often seen at the surface at 
night, their vertical movements must frequently be several hundred meters (Arnold 1979). 

Stock structure for I. lllecebrosus has not been fully determined (lange 1984b). The actual stock 
structure of this species is probably complex, but given the lack of published findings on stock 
structure, there is no reason to reject the hypothesis that the population constitutes a unit stock. 

5.1.3. Atlantic Mackerel 

Atlantic mackerel (Scomber scombrus) is a fast swimming, pelagic, schooling species distributed 
between Labrador (Parsons 1970) and North Carolina (Anderson 1976a). The existence of separate 
northern and southern spawning contingents was first proposed by Sette ( 1 950). The southern group 
spawns primarily in the Mid-Atlantic Bight during April-May while the northern group spawns in the 
Gulf of St. Lawrence in June-July. Both groups overwinter between Sable Island (off Nova Scotia; 
Figure 3) and Cape Hatteras in water generally warmer than 45 F (USDC 1984a). 

Both groups make extensive northerly (spring) and southerly (autumn) migrations to and from spawning 
and summer feeding grounds (Figure 3). The southern contingent begins its spring migration from 
waters off North Carolina and Virginia in March- April, and moves steadily northward, reaching New 
Jersey and Long Island usually by April-May, where spawning occurs. These fish may spend the 
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summer as far north as the Maine coast. In autumn this contingent moves southward and returns to 
deep offshore water near Block Island after October (Hoy and Clark 1967). 

The northern contingent arrives off southern New England in late May, and moves north to Nova Scotia 
and the Gulf of St. Lawrence where spawning occurs usually by July (Hoy and Clark 1967, Bigelow 
and Schroeder 1953). This contingent begins its southerly autumn migration in November and 
December and disappears into deep water off Cape Cod. 

Even though there are two spawning groups of mackerel in the Northwest Atlantic, biochemical studies 
(Mackay 1967) have not established that genetic differences exist between them. These two 
contingents intermingle off southern New England in spring and autumn (Sette 1950). Tagging studies 
reported by Beckett eta/. (1974), Parsons and Moores (1974) and Moores eta/. (1975) indicate that 
some mackerel that summer at the northern extremity of the range overwinter south of Long Island. 
Precise estimates of the relative contributions of the two contingents cannot be made (ICNAF 1975). 
Both contingents have been fished by the foreign winter fishery and no attempt was made to separate 
these populations for assessment purposes by the International Commission for the Northwest Atlantic 
Fisheries (ICNAF), although separate Total Allowable Catches (TAC) were in effect for Subareas 5 and 
6 and for areas to the north from 1973- 1977. Since 1975 all mackerel in the northwest Atlantic have 
been assessed as a unit stock (Anderson 1982). Thus, Atlantic mackerel are considered one stock for 
fishery management purposes. 

5.1.4. Butterfish 

Butterfish (Peprilus triacanthus) occur along the east coast of North America from Newfoundland to 
Florida (Hildebrand and Schroeder 1928) and are commercially important between Cape Hatteras and 
southern New England (Waring and Anderson 1983). This species has also been observed in deeper 
offshore waters off Cape Hatteras and Florida, and infrequently as far north as Prince Edward Island 
(Nichols and Breder 1927, Murawski eta/. 1978). 

Butterfish north of Cape Hatteras display definite migratory patterns in response to water temperature 
(Murawski eta/. 1978). The seasonal migration of butterfish is similar to that of scup (Stenotomus 
chrysops), Atlantic mackerel (Scomber scombrus), weakfish (Cynoscion rega/is), and long-finned squid 
(Loligo peale!). Horn (1970), Waring (1975), and Fritz (1965) concluded that summer movements of 
butterfish are both inshore and northward. Butterfish south of Cape Hatteras evidence no strong 
inshore-offshore migrations (Murawski eta/. 1978) 

Butterfish travel in small schools, usually near the surface when inshore during the warm months. 
Bigelow and Schroeder (1953) state that butterfish "seldom descend deeper than 15 to 30 fathoms 
during the summer," and the northern component of this stock spends winter and early spring offshore 
and near the bottom. Water temperature is probably the most significant factor affecting butterfish 
distribution. In winter and early spring (Figure 4) in the Mid-Atlantic area, butterfish appear in water 
600- 675' deep, at the edge of the continental shelf (Horn 1970, Bigelow and Schroeder 1953). South 
of New York Bight, from New Jersey to the Chesapeake Bay, butterfish overwinter along the 600' 
contour (Heald 1968). In the spring butterfish begin moving inshore until summer when they are 
distributed throughout the entire Mid-Atlantic and New England areas (Figure 4). Butterfish appear off 
Rhode Island by the end of April, at Cape Cod by May, and arrive in the Gulf of Maine usually by June. 

5.2. ABUNDANCE AND PRESENT CONDITION 

5.2.1. Loligo pealei 

Indices of relative abundance for Loligo were derived from Northeast Fishery Science Center's offshore 
spring and autumn bottom trawl surveys which have been conducted since 1967 (Tables 1 and 2). 
Survey biomass indices in autumn 1992 and spring 1993 were 35-50% below average. Although a 
strong year class recruited to the winter 1992-1993 fishery (resulting in large increases in landings) , 
spring 1993 survey indices were lower- rather than higher - than in 1992. Overall, the US Loligo stock 

8 August 1995 13 



is considered to be at a medium biomass level, and is probably fully-exploited. 

5.2.2. //lex illecebrosus 

Indices of relative abundance for //lex were derived from Northeast Fishery Science Center's offshore 
spring and autumn bottom trawl surveys which have been conducted since 1 967 (Tables 3 and 4). 
Survey indices reveal a cyclical pattern of //lex abundance. Periods of low indices (1967-1974 and 
1982-1986) were followed by periods of very high abundance (1975-1981 and 1988-1990). The most 
recent indices were about the long term average. SAW 17 (NMFS 1994) concluded that the //lex 
illecebrosus stock is at an intermediate level of abundance and is considered under-exploited (based on 
the current MSY of 30,000 mt). 

5.2.3. Atlantic Mackerel 

No formal assessment of Atlantic mackerel has been conducted since 1991. The Council/Center 
agreement on assessments every three years was based upon time constraints and the fact that fishing 
mortality is considered minimal. The Atlantic mackerel stock assessment will be not be updated or 
formally reviewed in 1994. An analytical assessment based on virtual population analysis methodology 
(VPA) of the northwest Atlantic mackerel stock was last reviewed at the 1991 spring Stock 
Assessment Review Committee (NMFS 1991). Overall, the conclusion was that the mackerel stock 
has experienced several years of strong recruitment and very low fishing mortality rates resulting in a 
substantial increase in the point estimates of biomass. It was the consensus of the 1991 SARC that 
the stock is presently under-exploited. The increasing stock biomass was confirmed by a Canadian 
assessment which concluded that their spawning group (the Northern contingent) is about one million 
metric tons (Peterson pers. comm.). 

Recruitment to the northwest Atlantic mackerel stock has been increasing in recent years. Following a 
period of poor year classes from 1976 through 1980, there has been a series of relatively good 
recruitment with especially strong year classes in 1982, 1987, and 1988 (NMFS 1991 ). These 
cohorts have contributed to the marked increase in stock biomass in recent years. This increase in 
biomass and the relatively stable catches in recent years produce a perceived decrease in the fishing 
mortality rates in 1989 and 1990. 

Total stock biomass (ages 1 and older) increased from around 250,000 mt in 1962-1965 to 1.5 
million mt in 1969-1972 before dropping to a low level of around 750,000 mt during 1976-1982. The 
total stock increased to about 2,900,000 mt at the beginning of 1990. Spawning stock biomass (50% 
of age 2 fish and 100% of ages 3 and older) increased from about 600,000 mt in 1981 to an 
estimated 2,400,00 mt at the start of 1990. The 1991 SARC performed a sensitivity run that 
removed the 1987 NEFSC survey abundance index which was consistently high for all age classes. The 
concern was the potential for large influence of this survey point on the results, giving an increase in 
biomass in recent years. This modification had the effect of decreasing the estimated mean stock 
biomass from about 2.9 million mt to 2.4 million mt, but had little effect on the recent trends in 
biomass. With the 1987 index removed, the overall spawning stock biomass would be around 1.9 
million mt. 

Catch per tow from NEFC bottom trawl surveys (spring and autumn) and catch per day from the US 
commercial fishery continue to reflect an increasing trend in mackerel stock biomass (Anderson 1985). 
Spring catch per tow rose sharply from 0.13 kg in 1983 to 0.83 kg in 1984, the highest index since 
1971 (Table 5). Although the spring index has fluctuated markedly since 1980, it has exhibited a 
pronounced upward trend (Anderson 1985). Autumn catch per tow increased from 1983 (0.03 kg) to 
1984 (0.08 kg). This index has also fluctuated considerably in recent years, but has also displayed an 
increasing trend, although to a lesser extent than the spring index. Both indices exhibit year~ to-year 
changes which reflect both the variability of the timing of the seasonal migrations relative to the timing 
of the survey and the inherent variability of mackerel catches in the NEFC bottom trawl survey. The 
increasing trend in both of these indices in recent years, however, is a reflection of increasing stock 
biomass. 
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The fluctuations in mackerel year-classes are generally believed to be due to variations in larval survival 
(Sette 1943; Bigelow and Schroeder 1953, Hoy and Clark 1967). Factors influencing mortality of 
larvae may include water temperature, zooplankton abundance, wind driven surface currents, epizotics, 
and the abundance of mackerel larvae relative to their prey (Sette 1943, Taylor et a!. 1957, Sinder· 
mann 1958, MacKay 1967, Lett et al. 1975, Winters 1976, Anderson and McBride 1976). Average 
recruitment levels may be reduced when the spawning stock drops below some critical level. There 
was concern that the heavy fishing coupled with poor recruitment in the 1970s would drive the 
spawning stock down below such a level, and catch restrictions have been imposed since 1976 to 
promote rebuilding of the stock (Anderson and Paciorkowski 1980). 

5.2.4. Butterfish 

The SAW 17 (NMFS 1994) Advisory Report included the following concerning the state of the stock: 

"The Atlantic butterfish stock is at a low to medium biomass level and current catch levels are below 
the MSY of 16,000, however, exploitation rate is unknown. Although recruitment of butterfish has 
remained high in recent years, the stock size of adults has declined since 1990 and is currently well 
below average. Since 1988, annual butterfish landings have averaged 2,500 mt, or only 25% of the 
domestic allowable harvest (DAH) of 10,000 mt. Landings in 1993 are projected to be 3,000 mt. 
Survey biomass indices in autumn 1992 and spring 1993 were among the lowest in the survey time 
series (Table 6 and 7). Fishing effort increased in 1992 but, overall, has been relatively stable since 
1984. Commercial landings per unit of effort (LPUE) in 1992 remained at the low levels observed since 
1988." 

5.3. ECOLOGICAL RELATIONSHIPS AND STOCK CHARACTERISTICS 

5.3.1. Loligo 

Previous studies of the life history and population dynamics of this species assumed that Loligo died 
after spawning at an age of 18·36 months based on the analysis of length freQuency data (which 
suggested a "crossover" life cycle (Mesnil 1977, Lange and Sissenwine 1980)). However, recent 
advances in the aging of squid have been made utilizing counts of daily statolith growth increments 
(Dawe eta!. 1985, Jackson and Choat 1992). Preliminary statolith ageing of Loligo indicates a life 
span of less than one year (Macy 1992, Brodziak and Macy 1994). Consequently, the most recent 
stock assessment for Lo/igo was conducted assuming that the species has an annual life-cycle and has 
the capacity to spawn throughout the year (NMFS 1994), as now appears typical of pelagic squid 
species studied throughout the world (Jereb et al. 1991 ). 

Eggs are collected in gelatinous capsules as they pass through the female's oviduct during mating. 
Each capsule is about 3" long and 0.4" in diameter. Mating activity among captive Loligo was initiated 
when clusters of newly spawned egg capsules were placed in the tank. During spawning the male 
cements bundles of spermatophores into the mantle cavity of the female, and as the capsule of eggs 
passes out through the oviduct its jelly is penetrated by the sperm. The female then removes the egg 
capsule and attaches it to a preexisting cluster of newly spawned eggs. The female lays between 20 
and 30 of these capsules, each containing 150 to 200 large (about 0.05"), oval eggs, for a total of 
3,000 to 6,000 eggs. These clusters of demersal eggs, with as many as 175 capsules per cluster, are 
found in shallow waters ( 1 0·1 00') and may often be found washed ashore on beaches (Grosslein and 
Azarovitz 1982). 

Loligo eggs in captivity develop in 11 to 27 days at temperatures ranging from 73 to 54 F; in nature, 
they may develop over a 40 F span of seawater temperature, beginning at 46 F. Little is known about 
the larval stages of Loligo; larvae are about 0.1" at hatching. They are not often found in the spawning 
areas and are assumed to be washed away by currents. A few 0.8" and many 1 to 2" juveniles appear 
in autumn research vessel catches in shallow waters. Significant numbers of these juveniles have also 
been found around Hudson Shelf Valley in late winter when adults are mostly found offshore. These 
are presumably October spawned individuals just beginning to move offshore (Grosslein and Azarovitz 
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1982). 

Loligo are known to feed on small fish including silver hake, butterfish, mackerel, herring, and 
menhaden, and also on squid and crustaceans. However it is difficult to identify the species of fish 
eaten or to quantify the diet because squid do not swallow their prey whole (Langton and Bowman 
1977). 

Bluefish, sea ravens, spiny dogfish, and the Atlantic angel shark are known to be major Loligo 
predators. The fourspot flounder, witch flounder, roughtail stingray, and white hake are also known to 
prey on Loligo. In many cases, squid remains in the stomach of fish are only identified as "squid" 
without reference to species. It is likely that some of these are Loligo and there are at least 42 other 
species of "squid"- eating fish in addition to those identified above (Langton and Bowman 1977). 
Cetacean and seabird predation upon squid is substantial. Kenney et a!. ( 1985) estimated that between 
154,000 mt and 224,000 mt of squid were consumed off the northeast US annually by whales and 
dolphins. 

5.3.2. //lex 

The age and growth of //lex has been well studied relative to other squid species, being one of the few 
for which the statolith ageing method has been validated (Dawe et al. 1985). Research on the age and 
growth of //lex based on counts of daily statolith growth increments indicates an annual life span 
(Dawe eta!. 1985). /!lex grow rapidly, achieving mantle lengths of 1 0" (25 em) by the end of the 
summer. The growth of males and females is nearly identical at sizes less than 8" mantle length. In 
larger individuals the males are slightly heavier at a given length than females. In spring and summer 
//lex commonly average 6-7" mantle length and weigh 2-4 oz. By late summer and early autumn they 
have increased to an average size of about 7-1 0" long and weigh 4-11 oz. 

Until recently, little was known about //lex reproduction (Grosslein and Azarovitz 1982). The principal 
spawning area is believed to be south of Cape Hatteras over the Blake Plateau during December and 
January. Spawning is believed to occur on the continental slope pelagial between the Florida Peninsula 
and 40° N, which is substantiated by the larvae distribution pattern (Froerman 1984). During late 
winter and early spring larvae and juveniles are transported northward by the Gulf Stream. In late 
spring, juveniles begin to move onto the shelf into shallow water. 

Froerman ( 1984) proposed a life cycle involving five ecologically isolated stages. //lex spawning occurs 
throughout the year, with a peak in a fall- winter-spring period. After spawning, the remaining four 
stages of the life cycle are: 

1 . Planktonic development stage (embryogenesis, larva, juvenile, to 1 "). This phase passes in the 
pelagial of the continental slope waters or in the northern Gulf Stream edge. The duration of the 
planktonic stage is 20-30 days. The distribution of egg masses, larvae, and juveniles during this period 
depends on the peculiarities of the water mass dynamics in the biotope. 

2. Nektonic pelagic. development stage outside the shelf. The duration is 2.5-3.5 months. During this 
period the juveniles of 1 to 4" mantle length feed in the pelagial of the continental slope water and 
perform an active migration towards the shelf on completion of the pelagic stage. The mean migration 
velocity is 2.5 miles per day. 

3. Nektonic stage of feeding and maturation above the shelf. The duration of this stage is 7-10 
months, and in the feeding ground 4-8 months. Mean length fluctuates from 4-14". Rates of growth 
and maturation change depending on season and feeding ground. 

4. State of migration for spawning and complete maturation. The duration is 1-4 months. Length of 
the females is 5-7 .5" and of the males 6-1 0". The mean migration velocity is 11.1 miles per day. 
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Sperm are stored in elongate, bat-shaped spermatophores. During copulation the male places spermato~ 
phores in the female's mantle cavity, attaching them to the mantle wall near the oviduct opening. It is 
believed that the eggs are spawned one by one, in batches, and fertilized within the mantle cavity. 
During the spawning of I. illecebrosus, eggs from the oviducts, sperm from the implanted 
spermatophores, and a jelly-like substance from the nidamental glands are mixed with seawater and 
exuded slowly into a spherical gelatinous egg mass of low density (Q'Dor et al. 1980). Egg masses are 
neutrally buoyant which probably aids in dispersal. 

The ecological relationships between squid and other species are complex. The food of //lex consist of 
primary, secondary and tertiary consumers while they themselves are prey species to a variety of 
predators. Food habits of squid are difficult to quantify because they do not swallow their prey whole. 
They are known to prey on fish and crustaceans such as krill . As they grow, the diet of //lex changes 
from one dominated by crustaceans to one composed largely of fish (Langton and Bowman 1977) . 
Cannibalism is common and larger specimens in particular are known to prey heavily on others of their 
own species (Vinogradov 1984). 

//lex are a major source of food for marine carnivores. Adults are heavily preyed on by porpoises, 
whales, and numerous pelagic fishes (e.g., tuna and swordfish). Other known predators of //lex are the 
fourspot flounder, goosefish, and bluefish. //lex is probably eaten by a substantially greater number of 
fish, however, partially digested animals are often difficult to identify and are simply recorded as squid 
remains, with no reference to the species. There are at least 4 7 other species of fish that are known to 
eat "squid" (Langton and Bowman 1977). As noted above, squid comprise an important component of 
the diet of marine birds and mammals (Kenney et al. 1985). 

5.3.3. Atlantic Mackerel 

Mackerel spawning occurs during spring and summer and progresses from south to north. The southern 
contingent spawns from mid-April to June in the Mid-Atlantic Bight and the Gulf of Maine (Figure 3), 
and the northern contingent spawns in the southern Gulf of St. Lawrence from the end of May to 
mid-August (Morse 1978). Most spawn in the shoreward half of continental shelf waters, although 

·some spawning extends to the shelf edge and beyond. Spawning occurs in surface water temperatures 
of 45-57 F, with a peak around 50- 54 F (Grosslein and Azarovitz 1982). 

All Atlantic mackerel are sexually mature by age 3 while about 50% of the age 2 fish are mature. 
Average size at maturity is about 10.5-11" FL (Grosslein and Azarovitz 1982). Growth is very rapid 
with fish reaching 20 em (7 .9 in) by their first autumn (Anderson and Paciorkowski 1978). The 
maximum age observed is 17 years (Pentilla and Anderson 1976). 

Fecundity estimates ranged from 285,000 to 1 .98 million eggs for southern contingent mackerel 
between 12-17" FL. Analysis of egg diameter frequencies indicated that mackerel spawn between 5 
and 7 batches of eggs per year. The eggs are 0.04-0.05" in diameter, have one 0.1" oil globule, and 
generally float in the surface water layer above the thermocline or in the upper 30- 50'. Incubation 
depends primarily on temperature; it takes 7.5 days at 52 F, 5.5 days at 55 F, and 4 days at 61 F 
(Grosslein and Azarovitz 1982). 

Mackerel are 0.1" long at hatching, grow to about 2" in two months, and reach a length of 8" in 
December, near the end of their first year of growth. During their second year of growth they reach 
about 1 0" in December, and by the end of their fifth year they grow to an average length of 13" FL. 
Fish that are 1 0- 13 years old reach a length of 15-16" (Grosslein and Azarovitz 1982). MacKay 
(1973) and Dery and Anderson (1983) have found an inverse relationship between growth and year 
class size. 

Mackerel are opportunistic feeders and prey most heavily on crustaceans such as copepods, krill, and 
shrimp. They also feed on squid, and less intensively on fish and ascidians (Langton and Bowman 
1977). 
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Mackerel have been identified in the stomachs of a number of different fish. They are preyed upon 
heavily by whales, dolphins, spiny dogfish, silver hake, white hake, weakfish, goosefish, Atlantic cod, 
bluefish, and striped bass. They also comprise part of the diet of swordfish, red hake, Atlantic bonito, 
bluefin tuna, blue shark, porbeagle, sea lamprey, and shortfin, mako and thresher sharks (Langton and 
Bowman 1977). 

5.3.4. Butterfish 

Butterfish spawning takes place chiefly during summer (June- August) in inshore waters generally less 
than 1 00' deep. The times and duration of spawning are closely associated with changes in surface 
water temperature. The minimum spawning temperature is approximately 60 F. Peak egg production 
occurs in Chesapeake Bay in June and July, off Long Island and Block Island in late June and early 
July, in Narragansett Bay in June and July, and in Massachusetts Bay June to August (Grosslein and 
Azarovitz 1 982). 

Butterfish eggs, 0.027-0.031" in diameter, are pelagic, transparent, spherical, and contain a single oil 
globule. The egg membrane is thin and horny. Incubation at 65 F takes less than 48 hours. Newly 
hatched larvae are 0.08" long and like most fish larvae are longer than they are deep. At 0.2" larval 
body depth has increased substantially in proportion to length, and at 0.6" the fins are well 
differentiated and the young fish takes on the general appearance of the adult. Larvae are found at the 
surface or in the shelter of the tentacles of large jelly fish (Grosslein and Azarovitz 1982). 

Butterfish eggs are found throughout the New York Bight and on Georges Bank, and they occur in the 
Gulf of Maine, but larvae appear to be relatively scarce east and north of Nantucket Shoals. In 1973, 
from mid-June to early September, larvae were common in the plankton off Shoreham, NY. Post larvae 
and juveniles were common in plankton net samples taken in August in the vicinity of Little Egg Inlet, 
NJ. Juveniles 3-4" long have been taken in Rhode Island waters in late October (Grosslein and 
Azarovitz 1982). 

Growth is fastest during the first year and decreases each year thereafter. Young of the year butterfish 
collected in October trawl surveys (at about 4 months old) average 4.8" long. Fish about 16 months 
old are 6.6", at about 28 months old fish are 6.8", and at 40 months old they are 7 .8". Maximum age 
is reported as six. More recent studies showed that the population was composed of four age groups 
ranging from young of the year to over age three (Grosslein and Azarovitz 1 982). Some butterfish are 
sexually mature at age one, but all are sexually mature by age two (Grosslein and Azarovitz 1982). 

Young butterfish feed primarily on jellyfish (Horn 1970), and ctenophores and salps (Haedrich 1967). 
The diet of adult butterfish includes other small fish, sQuid, crustaceans, polychaetes, tunicates and 
chaetognaths (Bigelow and Schroeder 1953, Leim and Scott 1966, Nichols and Breder 1927, Maurer 
and Bowman 1975). 

As is typical of a small, schooling, pelagic finfish, butterfish are subject to predation by a number of 
larger species. Haddock, silver hake, swordfish, bluefish, weakfish, goosefish, sand tiger, porbeagle, 
and red hake are several species which are known to consume butterfish specifically. Butt.erfish are 
also preyed upon by sQuid and may be a significant part of their food since seasonal distribution 
patterns of L. pealei are similar to butterfish (Tibbetts 1975). 

5.4. ESTIMATES OF MAXIMUM SUSTAINABLE YIELD 

5.4.1. Loligo 

Sissenwine and Tibbetts (1977) estimated MSY at about 44,000 mt, based on the assumptions of a 
moderate stock-recruitment relationship, an annual recruitment of about 1.5 billion individuals and a life 
span of 18-36 months. New yield per recruit calculations based on an annual life cycle for Loligo 
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indicate for an estimated cohort of average size (2.2 billion squid), a maximum yield of 36,000 mt 
could be realized (NMFS 1994). 

5.4.2. //lex 

No new information is available concerning yield per recruit for //lex. Lange (1984b) estimated MSY for 
//lex to be 40,000 mt. 

5.4.3. Atlantic Mackerel 

The current MSY estimate is 134,000 mt, based on the long-term equilibrium catch projections 
presented by Anderson (1985). Anderson (1985) examined the stock recruitment relationship for 
mackerel. He found a relationship between year class size at age 1 and the spawning stock biomass 
that produced that year class which indicated that low spawning stock levels had a high probability of 
producing poor year classes. Although there was no distinct separation between levels of spawning 
stock biomass which have typically produced good or poor year classes, a level of about 700,000 mt 
appeared appropriate at that time. 

For example, during 1962-1984 the estimated spawning stock biomass was 634,000 mt or less during 
15 of those 23 years (averaging 391 ,000 mt per year) and only 4 of the 15 year classes produced 
were above median size (7 40 million fish at age 1 ) . In the remaining 8 years, spawning stock biomass 
was 721 ,000 mt or higher (averaging 1,145,000 mt per year) and 7 of the 8 year classes produced 
were above median size. All year classes were above median size when spawning stock biomass was 
763,000 mt or higher. Anderson (1985) concluded that there seemed to be a stock recruitment 
relationship sufficient to be of guidance for management purposes. From the standpoint of ensuring a 
high probability of good recruitment, he suggested maintaining a spawning stock biomass of 700,000 
mt or higher, although the Council later chose to modify this to 600,000 mt. 

The Council considered a re-examination of the stock recruitment relationship by the MAFMC Scientific 
and Statistical (S&S) Committee appropriate given that an updated S-R time series is available from the 
1991 stock assessment (Table 8). The S&S Committee found the median year class size for the 28 
year Atlantic mackerel stock-recruitment time series to be 1 .277 billion fish. During the 17 of 28 years 
when spawning stock biomass (SSB) was less than 900,000 mt, only 35% (6 of 17) of the ensuing 
year classes were observed to be above the median. The majority of year classes (65%) produced 
when SSB was less than 900,000 mt fell below the median. Conversely, 82% of the year classes were 
above the median recruitment level when SSB exceeded 900,000 mt. The S&S Committee concluded 
that a minimum of SSB threshold of 900,000 mt should supplant the original estimate of 600,000 mt 
(MAFMC 1994). Hence, the Council has chosen to increase the minimum SSB threshold level for 
Atlantic mackerel to 900,000 mt for this Amendment. 

5.4.4. Butterfish 

A preliminary estimate of MSY was 21,500 mt (Murawski and Waring 1978). This estimate, however, 
presupposed certain mesh sizes were used in the fishery and an average level of annual recruitment to 
the stock. These conditions may not be completely met. Mesh sizes used by domestic vessels 
frequently vary from that which theoretically will produce MSY. In addition, the best scientific 
evidence available indicates that annual recruitment to this fishery is not constant and that the 
substantial variations in yearly recruitment which have been observed in the past will probably 
continue. 

A realistic estimate of MSY, based on the present mix of gear in the fishery, may be between 
15,000-19,000 mt. The best conservative estimate of MSY under current fishery conditions is 
approximately 16,000 mt. This is the MSY estimate used in the FMP. It is also the "long-term potential 
catch" projected by USDC (1984a). There is no reason to change the estimate at this time since there 
appear to be sufficient fish available to support a catch up to the maximum currently allowed (USDC, 
1985c). 
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6. DESCRIPTION OF HABITAT 

6.1. DISTRIBUTION OF THE SPECIES, HABITAT REQUIREMENTS, AND HABITATS OF LOLIGO, ILLEX, 
ATLANTIC MACKEREL AND BUTTERFISH 

6.1.1. Distribution of Loligo, //lex, Atlantic Mackerel and Butterfish 

Loligo 

Loligo pealei ranges over the continental shelf from New Brunswick (Summers 1969) to the Gulf of 
Mexico. However, primary concentrations (Figure 1) occur from Georges Bank to Cape Hatteras 
(Serchuk and Rathjen 1974). L. pealei probably forms one stock which migrates on and offshore as 
much as 200 km seasonally, generally remaining in waters where the temperature is greater than about 
46 F (Lange and Sissenwine 1 980). 

Seasonal differences in geographic and bathymetric distribution of Loligo are evident and appear to be 
related to bottom water temperatures. During winter, when water is coldest inshore, the bulk of the 
population concentrate along the outer edge of the continental shelf in 46~54 F waters (Summers 1967 
and Vovk 1969). From late spring to early autumn the species disperses from the shelf edge into 
shallow coastal waters with heaviest concentrations usually occurring in the Cape Hatteras, New York 
Bight, and Nantucket Shoals areas. During summer, however, concentrations of Lo/igo may occur 
anywhere on the continental shelf. This dispersion is part of a spring inshore spawning migration which 
begins in the southern areas and as water temperatures rise, proceeds northward along the coast. By 
April or May, mature squid arrive in Massachusetts waters with smaller immature individuals arriving in 
May and June. During late spring and summer, Lollgo may be found in harbors and estuaries, 
particularly in southern New England. In the fall, concentrations appear in the southern New England 
and Hudson Canyon area (Figure 1) in water less than 360' deep (Rathjen 1973, Serchuk and Rathjen 
1974, Tibbetts 1975). Vovk (1969) also found large fall concentrations of long~finned squid in the 
area between Block Island and southern Georges Bank. In late autumn they move offshore to 
overwinter along the edge of the continental shelf. 

Loliginid squid show a diurnal cycle of vertical migration moving up in the water column at night. 
Catches of L. pealei (Summers 1969, Serchuk and Rathjen 1974, and Lux eta/. 1974) taken by 
bottom trawl show a decline at night. The diurnal vertical migration of L. pealei may be associated 
with the pursuit of food organisms such as euphausids (Serchuk and Rathjen 1974). 

//lex 

//lex 11/ecebrosus is one of three species of //lex found in the northwest Atlantic. It is also found in the 
eastern Atlantic where it ranges from Scandinavia southward to the Bristol Channel (southwest 
England) and westward to the Faroe Islands and Iceland. In the western Atlantic, north of Cape 
Canaveral it is possible that I. 11/ecebrosus is the only //lex species taken in significant numbers (Voss 
and Brakoniechi 1984). 

I. illecebrosus undergoes seasonal migrations. During the spring and summer, they migrate into coastal 
waters about 30~50' deep off Newfoundland and Nova Scotia and onto the continental shelf in the 
New England and Mid-Atlantic areas and may form large surface schools. This inshore movement may 
be in response to temperature and salinity preferences, and off Canada may be due to their pursuit of 
capelin (Mallotus vl'llosus) which also move inshore at this time. In late fall (October-December) 
short-finned squid move offshore to the edge of and beyond the continental shelf where they spawn 
(Figure 2). Spawning occurs in the deep waters of the continental slope during the winter and to some 
extent into spring. Spawning takes place between the Florida Peninsula and central New Jersey 
(Froerman 1984), which is supported by the distribution of larvae. 

Unlike Loligo, //lex is not restricted to water above 46 F (Mercer 1973). The optimum temperature 
range of //lex is about 45-59 F, although they were taken by Canadian research surveys on the Grand 
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Banks at depths of 180-1 ,200' with bottom water temperatures of 33-46 F (Squires 1957). However, 
large concentrations of short- finned squid are usually found along the edge of the continental shelf 
where temperatures are greater than 41 F (Tibbetts 1975). Since //lex are often seen at the surface at 
night, their vertical movements must frequently be several hundred meters (Arnold 1979). 

Stock structure for I. 11/ecebrosus has not been fully determined (lange 1984b). The actual stock 
structure of this species is probably complex, but given the lack of published findings on stock 
structure, there is no reason to reject the hypothesis that the population constitutes a unit stock. 

Atlantic Mackerel 

Atlantic mackerel (Scomber scombrus) is a fast swimming, pelagic, schooling species distributed 
between Labrador (Parsons 1970) and North Carolina (Anderson 1976a). The existence of separate 
northern and southern spawning contingents was first proposed by Sette (1950). The southern group 
spawns primarily in the Mid-Atlantic Bight during April-May while the northern group spawns in the 
Gulf of St. Lawrence in June-July. Both groups overwinter between Sable Island (off Nova Scotia; 
Figure 4) and Cape Hatteras in water generally warmer than 45 F (USDC, 1984a). 

Both groups make extensive northerly (spring) and southerly (autumn) migrations to and from spawning 
and summer feeding grounds (Figure 3). The southern contingent begins its spring migration from 
waters off North Carolina and Virginia in March- April, and moves steadily northward, reaching New 
Jersey and Long Island usually by April-May, where spawning occurs. These fish may spend the 
summer as far north as the Maine coast. In autumn this contingent moves southward and returns to 
deep offshore water near Block Island after October (Hoy and Clark 1967). 

The northern contingent arrives off southern New England in late May, and moves north to Nova Scotia 
and the Gulf of St. Lawrence where spawning occurs usually by July (Hoy and Clark 1967, Bigelow 
and Schroeder 1953). This contingent begins its southerly autumn migration in November and 
December and disappears into deep water off Cape Cod. 

Even though there are two spawning groups of mackerel in the Northwest Atlantic, biochemical 
analyses (Mackay 1967) have not established that genetic differences exist between them. These two 
contingents intermingle off southern New England in spring and autumn (Sette, 1950). Tagging studies 
reported by Beckett eta/. (1974), Parsons and Moores (1974) and Moores eta/. (1975) indicate that 
some mackerel that summer at the northern extremity of the range overwinter south of Long Island. 
Precise estimates of the relative contributions of the two contingents cannot be made (ICNAF, 1975). 
Both contingents were fished by the foreign winter fishery and no attempt was made to separate these 
populations for assessment purposes by the International Commission for the Northwest Atlantic 
Fisheries (ICNAF), although separate Total Allowable Catches (TAC) were in effect for Subareas 5 and 
6 and for areas to the north from 1973- 1977. Since 1975 all mackerel in the northwest Atlantic have 
been assessed as a unit stock (Anderson 1982). Thus, Atlantic mackerel are considered one stock for 
fishery management purposes. 

Butterfish 

Atlantic Butterfish (Pepn'lus triacanthus) occur along the east coast of North America from 
Newfoundland to Florida (Hildebrand and Schroeder 1928) and are commercially important between 
Cape Hatteras and southern New England (Waring and Anderson 1983). This species has also been 
observed in deeper offshore waters off Cape Hatteras and Florida, and infrequently as far north as 
Prince Edward Island (Nichols and Breder 1927, Murawski et al. 1978). 

Butterfish north of Cape Hatteras display definite migratory patterns in response to water temperature 
(Murawski eta/. 1978). The seasonal migration of butterfish is similar to that of scup (Stenotomus 
chrysops), Atlantic mackerel (Scomber scombrus), weakfish (Cynoscion regalis), and long-finned squid 
(Lo/igo peale11. Horn (1970), Waring (1975), and Fritz (1965) concluded that summer movements of 
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butterfish are both inshore and northward. Butterfish south of Cape Hatteras evidence no strong 
inshore-offshore migrations (Murawski eta/. 1978) 

Butterfish travel in small schools, usually near the surface when inshore during the warm months. 
Bigelow and Schroeder (1953) state that butterfish "seldom descend deeper than 15 to 30 fathoms 
during the summer," and the northern component of this stock spends winter and early spring offshore 
and near the bottom. Water temperature is probably the most significant factor affecting butterfish 
distribution. In winter and early spring in the Mid-Atlantic area, butterfish appear in water 600- 675' 
deep, at the edge of the continental shelf (Figure 4; Horn 1970, Bigelow and Schroeder 1953). South 
of New York Bight, from New Jersey to the Chesapeake Bay, butterfish overwinter along the 600' 
contour (Heald 1 968). In the spring butterfish begin moving inshore until by summer they are 
distributed throughout the entire Mid-Atlantic and New England areas. Butterfish appear off Rhode 
Island by the end of April, at Cape Cod by May, and arrive in the Gulf of Maine usually by June. 

6. 1.2. Habitats of Loligo, //lex, Mackerel and Butterfish 

The near shore spawning areas and the inshore nursery areas are essential for the survival of these 
species. These inshore areas are also utilized for feeding by some of these adults. Major alterations to 
the habitat could be disruptive to the species' life cycle. 

The Council, attempting to coordinate and obtain the best information available, requested each State 
from North Carolina to Maine to identify the essential habitat under their jurisdiction. New Jersey, New 
York, and Massachusetts did not respond to the request. The following paragraphs are paraphrased 
from the responses of the State experts. 

In North Carolina (Monaghan pers. comm.) atlantic mackerel have been a major component of flynet 
catches in and north of the Oregon Inlet area in March and April. Butterfish are minor components in 
the long haul seine fishery (June through September), the sciaenid pound net (June and July) and the 
flounder pound net fishery (September through October) (NCDMF 1992). In general, they seem to be 
caught by nearshore fisheries early in the season (November through December) and then are caught 
by deepwater gear later in the season (January through April). From the above information Monaghan 
(pers. comm.) suggests that they stay in the sounds until water cools in the fall, they move offshore, 
probably come back into the sounds as the temperatures rise in the spring. Loligo are caught by 
nearshore flounder and deepwater fisheries as bycatch throughout the season (December through 
April). They are also abundant from August through December inside of 120 feet (Monaghan pers. 
comm.) 

In Virginia (Gillingham pers. comm.) commercial landings of Atlantic mackerel are sporadic. Trawls 
account for most landings though inshore gillnets occasionally take mackerel in the late winter and 
early spring. A directed recreational fishery occurs in late winter and early spring in some years. No 
"critical" habitat can be identified for Atlantic mackerel in Virginia waters at this time. Butterfish are 
caught or landed in Virginia 12 months of the year. In the years of greatest abundance, trawls fishing 
greater than 12 miles in the ocean account for the majority of the poundage while pound net and 
gillnet landings are significant in other years. Butterfish occur throughout Virginia"s portion of the 
Chesapeake Bay though no directed fishery exists, likewise no recreational fishery exists in Virginia. 
The Chesapeake Bay is used as a feeding area for juveniles and adults and any degradation of water 
quality would be expected to have a detrimental effect on the stock (Gillingham pers. comm.). Squid 
are available off the Virginia coast year round with trawls accounting for nearly 1 00 percent of the 
total. Squid occur in the lower portion of the Chesapeake Bay though no documented landings are 
available. No recreational fishery exists in Virginia but squid provide forage for several important 
recreational species of fish, including striped bass, bluefish, flounder, and grey trout. 

In Maryland (Casey pers. comm.) Loligo pealei is the primary squid in the Atlantic commercial fishery 
but is only caught incidental to other sought species. In 1992, commercial landings totalled 60,500 
pounds with no discernable seasonality. Squid are caught throughout Maryland's coastal bays with 
Loligo being found along with the Brief squid (Lol/iguncula brevis). They are only caught in small 
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numbers, usually less than 100 per year (Figure 5). No //lex have been caught in Maryland's coastal 
bays and probably make up only a very small percentage of the total squid landings (Casey pers. 
comm.). In the coastal bays squid are found over muddy bottom where depths are greater than 4 
feet. Much of these bays however, are only 6 to 8 feet deep. At night, schools of squid are attracted 
to bridge and pier lights in the Ocean City area (Casey pers. comm.). 

In Maryland, Atlantic mackerel are caught by both commercial and recreational fishermen in the 
Atlantic ocean. No juvenile or adult mackerel have been observed in the coastal bays (Casey pers. 
comm.). 

Butterfish are also an incidental catch of the Atlantic fishery off of Maryland. The majority of the 
landings occur in the late fall and early winter. Small numbers of juveniles are occasionally caught in 
the coastal bays (Figure 6). Juvenile butterfish are also found over muddy bottom where depths are 
greater than 4 feet (Casey pers. comm.). 

In Delaware, nearly the entire Delaware Bay and the majority of the two smaller bays are utilized by 
squid, Atlantic mackerel, and butterfish for feeding areas, migratory routes, or nursery habitat (Figures 
7 through 11 ). Squid spawning areas (Figure 7) in Delaware Bay were delineated using anecdotal 
information supplied by DNREC trawl program personnel based on observations of squid egg masses 
recovered during trawling operations (Cole pers. comm.). 

Pennsylvania does not consider any waters of their Commonwealth to be essential habitat for Lo/igo, 
//lex, Atlantic mackerel, or butterfish (Snyder pers. comm.). 

Atlantic mackerel are uncommon in CT DEP trawl survey catches (Figure 12). Mackerel catches are 
too sporadic in the trawl survey to evaluate depth, substrate or spatial preferences (Simpson pers. 
comm.). Mackerel larvae have been identified from Millstone Nuclear Power Station larval monitoring, 
but again abundance is low with mackerel accounting for only 0.1% of larvae collected since 1976. 

Butterfish are numerically the most abundant species (Figure 13) in most years in the CT DEP trawl 
survey with catches ranging from 40,000 to 97,000 individuals collected in 200 tows (Simpson pers. 
comm.). Butterfish arrive in Long Island Sound as early as May, but are not common until July. 
Abundance peaks in September through October with recruitment of YOY and declines substantially in 
November. Butterfish are found in similar densities in depths ranging from 20 to 125 feet, but are 
generally more common on mud and transitional substrates than on sand. Butterfish larvae are 
regularly taken in Millstone Nuclear Power Station monitoring efforts in Niantic Bay, located in Eastern 
Long Island Sound. 

Loligo occur in Long Island Sound from May to November and are one of the most common species 
(Figure 14) taken in the CT DEP trawl survey with catches ranging from 12,000 to 58,000 annually 
(Simpson pers. comm.). spawning principally occurs in May and June in the eastern half of the Sound 
based on the distribution of large, gravid squid. Evidence for later spawning is provided by egg masses 
which appear in samples through September. Loligo exhibit a strong preference for the deeper strata 
(60 to 90 ft, and 90 + ft) in the Sound and are associated more frequently with transitional and sand 
substrates than mud, with catch rates on transitional substrate being twice that of mud. Eastern and 
central Long Island Sound have higher catch rates than the western Sound due principally to the coarse 
to fine sediment gradient running from east to west (Simpson pers. comm.). 

In Rhode Island, Macy ( 1980) found that Loligo pealei first appear in lower Narragansett Bay in April 
and then they rapidly move up the bay into warmer waters (Gray pers. comm.). They remain in Rhode 
Island waters until November when they head offshore (Jeffries et al. 1988 and Lynch, 1991 ). Every 
summer Loligo and its egg masses are common in shallow coves along the coast of Rhode Island 
(Griswold and Prezioso 1981 ). The egg masses have been seen attached to rocks, seaweed, 
submerged debris, pilings (lynch 1994 and Gray 1994). In Block Island Sound, juvenile squid begin to 
appear in late June and remain until the end of October, with the greatest abundance occurring in July. 
Juveniles were found in surface and bottom temperatures that averaged 63 F and 60 F, respectively, 
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from Block Island Sound (Hersey 1978). Juveniles collected from 1979-1991, have been found in 
temperatures ranging from 45 F to 75 F (Lynch 1992). Adult Loligo continued to be absent during the 
spring assessment in Narragansett Bay and Rhode Island Sound and have been collected in 
temperatures ranging from 45 F to 75 F (lynch 1992). 

Records of //lex illecebrosus landed in Rhode Island waters are rare (Gray pers. comm.). Prior to 29 
June 1992, no //lex illecebrosus had ever been noted in Rhode Island coastal waters by the Rhode 
Island Division of Fish and Wildlife (Lynch 1992). In Rhode Island Sound, they were collected in a 
depth strata of 48 to 60 feet. They have also been collected in the lower Narrow River, over mud and 
silty sand (Gray 1994). 

Squid, both Loligo and //lex are observed in New Hampshire, July through September, first appearing 
when they move into shallow water to deposit their egg cases. They are seen in both the near shore 
coastal waters as well as Great Bay estuary. No fishery occurs for them in State waters but some 
commercial catches take place in the nearby EEZ (Nelson pers. comm.). Landings for New Hampshire 
usually do not exceed 7,000 lbs/year. There are no New Hampshire habitat studies for squid. 

Atlantic mackerel appearance in New Hampshire near shore waters is variable year to year. They 
typically arrive in May and remain present into June in sizeable numbers. Following this initial peak 
period of abundance they either remain in reduced, spotty schools throughout the summer or leave and 
reappear in October. While present in State waters they are a major component of the 1/2 day party 
boats and private boat recreational fishery. No habitat studies specific to mackerel have been 
conducted in New Hampshire waters (Nelson pers. comm.). 

Butterfish may be found in New Hampshire waters during the summer/fall, July to October. Their peak 
abundance according to information from monthly environmental study samples occurs in September 
(Nelson pers. comm.). While no fishery exists for butterfish in State waters there are, however, 
incidental commercial catches in the EEZ that may approach 1,000 lbs/year. No habitat study has 
been done for butterfish in New Hampshire waters. 

Atlantic mackerel appear along the Maine coast in June-July and remain throughout the summer and 
fall (Langton pers. comm.). The smaller, juvenile mackerel ('tinkers') are common in nearshore waters. 
Juvenile and adult mackerel are caught by recreational fishermen from shore and aboard small boats 
and party boats. Coastal waters of the Gulf of Maine are important feeding grounds for Atlantic 
mackerel. During their residence in coastal waters, they may be exposed to a range of contaminants 
that have been detected in coastal sediments and marine organisms (e.g., heavy metals, PCB's), either 
directly in the water column or in the smaller fish that they consume. Mackerel prey heavily on juvenile 
Atlantic herring in shallow coastal waters, especially in the spring and early summer. There is no 
specific information on toxic contamination of mackerel in coastal waters of the Gulf of Maine, but 
they are known to accumulate paralytic shellfish toxins which can be passed on to other predators 
(Haya eta/. 1990). Fourteen humpback whales died in Cape Cod Bay in late November 1987 as a 
result of consuming contaminated mackerel which apparently accumulated the toxin in the Gulf of St. 
Lawrence (Geraci eta/. 1989). 

In 1985, the National Oceanic and Atmospheric Administration (NOAA) began a program to develop a 
comprehensive data base on the distribution and relative abundance of selected fish and invertebrate 
species in the Nation's estuaries. The Estuarine Living Marine Resources (ELMR) program was 
conducted jointly by the National Ocean Services's Strategic Environmental Assessments (SEA) 
Division and the National Marine Fisheries Service (NMFS). The objective was to develop a consistent 
data base on the spatial and temporal distribution, relative abundance, and life history characteristics of 
fishes and invertebrates to enable comparisons among species and estuaries. These data are to be 
combined with other NOAA data sets to better define and understand the biological coupling of 
estuarine and marine habitats (USDC 1994a). 

While the importance of estuarine areas to fish and invertebrate populations is well documented, few 
consistent and comprehensive data sets exist that allow examinations of the relationships of many 
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species found in or among groups of estuaries. Most of the distribution and abundance data for 
estuarine-dependent species is for the offshore life stages where major sampling programs have 
focused, and does not adequately describe estuarine distributions. Because life stages of many species 
use both estuarine and marine habitats, it is necessary to combine information on distribution, temporal 
utilization, and life history strategies to understand the linkages between estuaries and near 
shore/offshore areas. No nationwide data base that would allow these evaluations existed prior to 
ELMR. 

Three salinity zones provide the spatial framework for organizing information on species distribution 
and abundance within each estuary. These zones are tidal fresh {0.0 to 0.5 ppt), mixing (0.5 to 25.0 
ppt), and seawater {25.0 ppt and greater). Four criteria were used to identify species: commercial 
value, recreational value, indicator of environmental stress, and ecological value. A data sheet was 
developed for each species in each estuary, including information on spatial distribution by salinity 
zone, temporal distribution by life history stage, and relative abundance level. Each data sheet was 
then reviewed by experts with local knowledge of particular species and/or estuaries. 

The ELMR program is an important step in developing an information base to bridge the gap between 
site-specific estuarine problems and regional management strategies. Filling this gap is more important 
now than ever, as it is clear that the cumulative effects of small changes in many estuaries may have a 
total systemic effect throughout large segments of the Nation's estuaries and coastal ocean. Although 
the knowledge available to conserve and protect estuaries continues to be limited, the ELMR data base 
will allow comparisons among species, groups of species, specific life stages and times of year within 
an estuary, and geographic regions. The estuaries evaluated for the North Atlantic and Mid-Atlantic 
are presented in Figures 15a and 15b, respectively. 

The spatial distribution and relative abundance of Atlantic mackerel and butterfish were evaluated for 
both the North Atlantic (Table 9) and Mid-Atlantic (Tables 10 and 11 ). Unfortunately, neither species 
of squid in this FMP were analyzed in either area under ELMR. The ELMR program in the South 
Atlantic did not delineate any of the four species in this FMP. The monthly temporal distribution of 
Atlantic mackerel and butterfish in the North Atlantic estuaries is identified in Tables 12-14. The 
monthly temporal distribution of Atlantic mackerel and butterfish in the Mid-Atlantic (south of Cape 
Cod) is identified in Tables 15-18. 

The ELMR program is not tremendously useful for mackerel and butterfish because these two species 
are not as significantly estuarine-dependent as some other species managed (i.e. summer flounder and 
bluefish). However the presence/absence data are significant especially when a State has not yet 
identified essential habitats in their waters. It is planned that the States will be asked to use the 
formats of the mackerel and butterfish data and present their knowledge on the two squid species. 

6.2. HABITAT CONDITION 

Squid, mackerel, and butterfish, owing to their migratory nature, are all exposed to the full range of 
human activities and environmental conditions during parts of their life history. All four of these 
species, with the possible exception of //lex, are affected to some degree by pollutant loading and 
habitat degradation in near shore coastal areas. Lo/igo and butterfish are most vulnerable because they 
use estuarine and shallow coastal areas for spawning and nursery habitats. Assessments made by the 
Ocean Pulse and Northeast Monitoring Programs indicate extensive, detrimental amounts of toxic 
organic 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 eta/. 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 et at. 1982). 

Generally, the nation's most contaminated estuaries are in highly urban areas {Turgeon eta/. 1989) 
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such as those around much of the mid Atlantic coast. Turgeon eta/. (1989) describe concentrations of 
toxic metals and toxic organics in Long Island Sound and relate them to nation wide levels as found in 
mussel tissues and fish livers, however since the fish were not specified, it is unknown whether any of 
these four species were included in the study. Zdanowicz and Gadbois (1990) provide a data summary 
for the baseline phase of the National Status and Trends Program. Estuaries over the entire range of 
these species were sampled for concentrations of selected chemical contaminants, as well as 
indicators of potential biological effects from 20 sites throughout the northeast region. Unfortunately, 
no data specific to Loligo, //lex, mackerel, or butterfish are presented. 

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 
fishermen to report or provide fish or shellfish with tumorous type growths to: Dr. John C. 
Harshberger, Director, Registry of Tumors in Lower Animals, Smithsonian Institution, Museum of 
Natural History, Washington, DC 20560 (202-357-2647) or to Dr. Robert Murchelano, NMFS, Woods 
Hole Laboratory, Water Street, Woods Hole, MA (508-548-5123). 

Chemical contaminants of coastal waters include inputs from municipal and-industrial wastewater, 
agricultural pesticides and fertilizers, animal waste, urban nonpoint sources, stormwater runoff and 
atmospheric deposition. Within the Mid-Atlantic region (Cape May to Cape Fear, as defined in the Mid
Atlantic Marine Research Plan 1994), there are more than 75 coastal counties and cities that have one 
or more publicly owned treatment works discharging to coastal waters. Toxic components of these 
contaminants include heavy metals such as lead, cadmium, chromium, zinc, copper, silver and 
mercury, and organic compounds such as DDT, chlordane, polychlorinated biphenyls (PCBs), and 
polycyclic aromatic hydrocarbons (PAHs). All of these compounds are generally due to discharges to 
coastal waters from human activities, although there are some cases of natural concentrations. In the 
Mid-Atlantic region, northern Chesapeake Bay (especially Baltimore Harbor) and the Elizabeth River in 
Virginia contain the highest levels of these contaminants except for DDT (Mid-Atlantic Marine Research 
Plan 1994). Lead, silver, zinc, DDT, chlordane, and PCBs have high concentrations at sites within 
Delaware Bay (Figures 16-19). DDT, chlordane and PCBs are now banned for the most part, but 
continue to exist in the environment and are used in other countries. Atmospheric deposition of toxins 
·such as pesticides and PCBs may be more of a problem in marine waters than on land, since there may 
be more bioconcentration of pesticides and PCBs in marine food chains (NRC 1993). The National 
Research Council recommends source control of pollutants, since many toxic substances are difficult 
and/or expensive to remove from wastewater. 

Coastal areas are vitally important as feeding, spawning, and nursery grounds for these four species. 
However, population shifts to coastal areas and associated industrial and municipal expansion have 
accelerated competition for use of the same habitats. It has been projected (48 FR 53142-5314 7) that 
demographic shifts during the 1980's and 1990's will result in, 75% of the US population living 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, filling, coastal 
construction, energy 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 1 04,000 acres which was a 
ten fold annual increase in acreage lost between 1780 and 1954 (48 FR 53142- 53147). The 
pressure on coastal and ocean habitats is nowhere 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, compatible 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 address them in the future (USDC 
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1985). The priorities from the RAP process are currently being re-evaluated within the Northeast 
region (peterson pers. comm.). 

The RAP process identified six water management units in the Northeast region (Figure 20). 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, embayments, 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 various 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 
· Nantucket 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 exploratory 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 predominantly sand bottom is characterized by a ridge and swale topography. The waters of the 
Coastal Middle Atlantic have a complex and seasonally dependent pattern of circulation. Seasonally 
varying winds and irregularities 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 sluggish, 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 WMU, 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 approximately 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 circulation tends to flow in a westerly-southwesterly direction that 
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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 composition 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 WMU encompasses the zone defined by the mean observable limits of the shelf·slope 
front seaward to the mean axis of the Gulf Stream. The area is overlain by the Slope Water Regime, a 
mass of relatively warm saline water having a generally weak circulation to the southwest. The 
upwelling area along the inner boundary of the shelf-slope front is high in productivity and rich in 
commercially valuable fish and shellfish. 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 hydrographic 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 1 06 and 
ocean incineration (USDC 1985). 

Each of the oceanic areas identified in section 6. 1 as important for Loligo, //lex, mackerel and butterfish 
are 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 address 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 corridor 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 introduces 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 people 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 introduced into 
marine environments. As a result, many of these waters have exhibited a variety of adverse impacts, 
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and their overall health is declining or threatened. 

"In the absence of additional measures, new or continued degradation will occur in many estuaries 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 estuaries and 
coastal waters. Relatively few impacts from waste disposal in the open ocean have been documented, 
in part because relatively little waste disposal has taken place there and because wastes disposed of 
there usually are extensively dispersed and diluted. Uncertainty 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 essential habitat. These 
issues are currently being re-evaluated and may be reprioritized (Peterson pers. comm.). 

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 environment 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 resources and their habitats. Threats to resources occur when human activities cause 
changes in physical habitat, 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 WMUs 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 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 research on the impacts of ocean disposal at deep water dump sites is 
urgently needed (USDC 1985). 

Ocean disposal of sewage sludge, industrial waste products, dredged material, and radioactive wastes 
degrades water quality and associated habitats. The deep water dump site is 1 06 miles offshore. 
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Concentrations of heavy metals, pesticides, insecticides, petroleum products, and other taxies all 
contribute significantly to degradation of waters off the northeastern States. 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 indicator 
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 requirements 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 associated 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. 

The deeper waters of the offshore WMUs present a different set of problems, compared with shallower 
waters, with respect to oceanic currents, warm core rings, and other physical and chemical 
oceanographic processes. 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 

Half of the human population makes its home within 60 miles of one ocean or another. Population rose 
85 percent within 50 miles of the Atlantic and Gulf coastlines between 1940 and 1980, compared to 
70 percent for the nation as a whole. In the United States, the home is often accompanied by: a car, 
and an oil leak that trickles into the nearby stream and down to the shore; a lawn, showered with 
pesticides that wash "away" in the rain; a neighboring farm, and manure that seeps down to the bay, 
firing an algae bloom; and a paper mill, spilling traces of toxic dioxin into the river. The list goes on. 
To accommodate development and create beach view property, mangroves, marshes and dunes are 
torn away. The bottom line is always clear. Aquatic life will continue to lose out as long as 
connections between fish populations and human numbers are not made. 

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 structures, to objectionable fills that encroach into aquatic habitats, thereby eliminating their 
productive contribution 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 vegetation and fringe marshes facilitate runoff loaded with soil particles, 
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fertilizers, biocides, heavy metals, grease and oil products, PCBs, and other material deleterious to 
aQuatic biota and their habitats. Atmospheric emissions resulting from certain industrial processes 
contain sulphurous and nitrogenous compounds that contribute to acid precipitation, a growing source 
of concern in some fresh water sections of tidal streams. Nonpoint 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 contaminants 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 significant volumes of surface freshwater causes reduced river flow 
that can affect down stream salinity regimes as saline waters intrude further upstream. 

Water that is not lost through consumptive uses is returned to the rivers or streams as point source 
waste water 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, currents, 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 localized oxygen depression. Suspended sediments subseQuently settle, which can destroy or 
degrade productive shellfish beds and nursery sites. 

The effects of turbidity and siltation are generally, but not always, temporary and short term. Other 
construction 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 elimination of 
the ecotone between shore and water, or through the scouring of benthic habitat by reflective wave 
energy. 

Sewage treatment effluent produces changes in biological components as a result of chlorination and 
increased contaminant loading. Sewage treatment plants constructed where the soils are highly 
saturated often allow suburban expansion in areas that would have otherwise remained undeveloped, 
thereby exacerbating 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, sediments, 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 affect 
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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 possible presently to estimate the singular, combined, and synergistic effects on 
the ecosystem impacted by industrial (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 
various methods, including land based nuclear power plants, hydroelectric plants, fossil fuel stations, 
and possibly 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, substantially 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 
include water consumption, heated water and reverse thermal shock, entrainment and impingement of 
organisms, 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. Oil spills resulting from well 
blowouts, pipeline breaks, and tanker accidents are of major concern. Seismic testing operations can 
interfere with fishing 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 development. 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 sediments 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 of 
erosional runoff is that the frequent dredging of navigational channels results in dredged material that 
requires disposal, often in areas important to living marine resources (USDC 1985). 

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 infaunal benthic organisms, modifications of substrate, changes in circulation patterns, and 
decreased dissolved oxygen concentrations at deeply excavated sites where flushing is minimal. Sand 
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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 measurable in square miles. Deep borrow pits created by mining may become 
seasonally or permanently anaerobic (USDC 1985). 

6.3.1. 7. Other Effects of Non point Pollution (NAPS) 

Many of the adverse impacts associated with NAPS were discussed above under individual threats. 
Cumulatively, however, the effects of this environmental insult may have much more far reaching 
implications for fisheries resources. Estuarine and riverine plumes entering coastal waters are 
influenced by coriolis and other dynamic forces. These plumes may remain as discrete water masses 
flowing close to the coast for hundreds of miles. Consequently, plumes from different estuaries may 
converge and act synergistically to effect changes in the structure of biological communities, such as 
occurred in the North Sea off Denmark (FAO 1992). 

6.3.1.8. 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, public 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 physical (i.e., ditching) methods, also intensifies. 

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

In general wetland loss is not something the Council can directly affect. The Council's Congressional 
mandate is to reduce fishing mortality when a resource is overfished. Loss of habitat and reduced 
ability to reproduce because of environmental degradation are generally considered part of the natural 
mortality estimate when stock assessments are performed and thus outside the control of the MFCMA. 
It is becoming increasingly apparent that fishing mortality reductions are significantly hampered by the 
constant loss of species habitat. 

Significant coastal wetlands have been lost recently. Tiner (1987) in a report entitled "Mid-Atlantic 
wetlands A disappearing natural treasure", quantifies the current status and recent trends in wetlands 
in the mid-Atlantic. The trends are alarming. Between 1955 and 1981, Delaware lost about 42,000 
acres of coastal wetlands and inland vegetated wetlands. Delaware lost 3.8% of its coastal wetlands. 
Between 1955 and 1978, about 24,000 acres of Maryland's coastal wetlands and inland vegetated 
wetlands disappeared. Maryland lost 9% of its coastal wetlands. Between 1956 and 1977, over 
63,000 acres of Virginia's coastal and inland vegetated wetlands were lost, with an overall loss of 
6.3% of the coastal wetlands. The coastal areas of Virginia, Maryland, and Delaware are absolutely 
critical habitat for young stages of scup. 

The NMFS 1985 priorities on the multiple use issues and threats to living marine resources were 
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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 discharges, domestic waste discharges, and OCS oil and gas development (Table 19). 
These priorities are currently being re-evaluated (Peterson pers. comm.). 

Finally, habitat alteration by the fishing activities themselves is perhaps the least understood of the 
important environmental effects of fishing (National Research Council 1994). Alterations to resource 
habitats due to fishing may result from the loss of habitats of non-target species, such as species 
encrusting cobbles, or of other epibenthic habitats, which may be important nursery areas for juvenile 
fish; from the alteration of nutrient levels and bottom sediment, including destruction of habitat by 
bottom trawling, dredging, and other fishing and processing operations; and from the generation of 
suspended debris that can have lethal effects long after fishing activities have ceased. 

6.4. PROGRAMS TO PROTECT, RESTORE, PRESERVE, AND ENHANCE THE HABITAT OF THE STOCKS 
FROM DESTRUCTION AND DEGRADATION 

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

The MFCMA established Regional Fishery Management Councils that have the responsibility to prepare 
fishery 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 Implementation Strategy 3, established the basis for a partnership between NMFS 
and the Councils to assess habitat issues pertaining to individual manages species. Under MFCMA, the 
action agencies (such as the Corps of Engineers) have to respond within 45 days to any Council's 
comments on habitat issues. 

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 Engineers (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 municipal 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 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 Environmental 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 
resources, their associated habitats, and the fisheries they support include, but are not limited to, the 
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Coastal Zone Management Act of 1972; the Marine Protection, Research, and Sanctuaries Act of 
1972; and the Endangered Species Act of 1973 (Section 7 consultation). 

A more detailed discussion of the pertinent legislation affecting their protection, conservation, 
enhancement, and management of living marine resources and habitat can be found in the NMFS 
Habitat Conservation Policy (48 FR 53142~5314 7). 

In addition, NMFS and the other Federal resource agencies are involved in other programs with the 
States (e.g., NMFS administers Saltonstaii·Kennedy and Fish and Wildlife Service administers 
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. 
Over the past two decades, the United States has devised various public and private programs to 
protect and manage this valuable wetland resource. Unfortunately, most of these programs have 
addressed only limited aspects of the wetlands protection problem, and they have been adopted 
haphazardly and incoherently (The Conservation Foundation 1988). This has led to duplication and 
uncertainty, at times imposing burdensome costs. The existing programs also leave major gaps in the 
protection effort. 

The members of the National Wetlands Policy Forum (The Conservation Foundation 1988) firmly 
believe the nation cannot afford to allow the present situation -- with its inadequate wetlands 
protection, its confusion, its costs and frustration --to continue. The National Wetlands Policy Forum 
members recognize that wetlands protection is only one of many issues the nation is facing, but they 
believe it clearly merits a higher priority than it has received in the past. 

6.5 MID-ATLANTIC FISHERY MANAGEMENT COUNCIL HABITAT POLICY (adopted by Council January 
1987} 

Recognizing that all species are dependent on the quantity and quality of their essential habitats, it is 
the policy of the Mid-Atlantic Fishery Management Council to: 

Conserve, restore and develop habits upon which commercial and recreational marine fisheries depend, 
to increase their extent and to improve their productive capacity for the benefit of present and future 
generations. (for the purposes of this Policy, "HABITAT" is defined to include all those things, physical, 
chemical and biological that are necessary to the productivity of the species being managed.) 

This policy shall be supported by three policy objectives which are to: 

(1) Maintain the current quantity and productive capacity of habitats supporting important commercial 
and recreational fisheries, including their food base. (This objective will be implemented using a guiding 
principle of NO NET HABITAT LOSS). 

(2) Restore and rehabilitate the productive capacity of habitats which have already been degraded. 

(3) Create and develop productive habitats where increased fishery productivity will benefit society. 

The Council shall assume an aggressive role in the protection and enhancement of habitats important 
to marine and anadromous fish. It shall actively enter Federal decision making processes where 
proposed actions may otherwise compromise the productivity of fishery resources of concern to the 
Council. 

COUNCIL HABITAT RESPONSIBILITIES 

The Council will assist in the development of each fishery management plan to insure that: 
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( 1 ) Habitat significant to the species to be managed as well as its prey (where information is 
available) is adequately defined in the plan, and 

(2) Recommendations to responsible agencies are included in the plan which identify habitat 
improvement or changes in Federal policies, which are necessary to achieve the objectives of the plan. 

The Council will review those proposed habitat alterations, policy or other human actions which may 
have a significant adverse impact on those fisheries addressed in the Council's proposals and finding 
that adverse impacts will occur, the Council may file or present the Council's position to the Federal 
agency(s) responsible for the action which could ( 1) oppose the proposed action, (2) suggest project 
modifications or (3) seek full compensation for unavoidable fishery losses. 

The Council may also recommend changes in the Federal statutes and their implementing regulations to 
protect marine fishery resources and their habitats in water development projects and policy. 

GUIDELINES 

The following guidelines could assist the Council in making its assessment of the proposed actions: 

( 1) The extent to which the activity would directly affect the production of fishery resources or their 
essential food base (e.g., as a result of dredging, filled marsh lands, pollution, reduced access, etc.); 

(2) The extent to which precedent would be set in relation to existing or potential cumulative impacts 
of similar or other developments in the project area; 

(3) The extent to which the activity would indirectly affect the production of fishery resources (e.g., 
alteration of circulation, salinity regimes, detrital export, etc.); 

(4) The extent of any adverse impact that can be avoided through project modification or other 
safeguards (e.g., piers in lieu of channel dredging); 

(5) The existence of alternative sites available to reduce unavoidable project impacts; and 

(6) The extent to which the activity requires a waterfront location if dredging or filling wetlands is 
involved. 

Project Review Process 

(1) Significant projects shall be selected by Council using the following criteria: 

(a) Judgment that significant adverse effects may occur; or 

(b) Notification by the Council or staff of significant projects that should be considered. 

(2) NMFS shall forward copies of public notices of significant Federally authorized projects or policy 
immediately to Council staff followed by special briefings, as appropriate, or by NMFS position 
statements, as developed. 

(3) Council staff, when appropriate, shall catalog notices and forward copies to the Council. The staff 
shall request state and other Federal assessments (position statements) of project impact and forward 
them to the Council. 

(4) When appropriate, Council shall develop a Council position. 

(a) The Council may file adverse comments or recommended project modifications to reduce 
environmental damage with the Federal construction or regulatory agency (COE, FERC, etc.). 
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(b) Council staff or members may testify at public hearings, as needed. 

(c) Council may hold public hearings, as appropriate. 

(5) The Council shall report on its actions at Council meetings as needed. 

Criteria to Define Significant Projects 

( 1) Projects that may directly affect fisheries or habitat for which the Council has a management or 
research interest. 

(2) Projects which significantly affect habitat important to species managed under the MFCMA or 
important to species upon which managed species are dependent for food. 

(3) Projects that may be precedent setting or in unique or critical habitat areas. 

(4) Projects having a substantial or significant indirect impact on surface water flow, detritus export, 
saltwater intrusion, isolating nursery areas, etc. 

(5) Highly "controversial" projects, i.e., those which generate much publicity, strong opinions from 
user of the affected resource. 

6.6. 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 the States, NMFS, F&WS EPA, and the Corps of Engineers). As noted 
above as a purpose for this action, the Council intends to work closely with these other agencies for 
habitat preservation. 

Although these four species are not overexploited, like many other species in the northwest Atlantic, 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 
information in meeting the MAFMC mandates that "irreversible or long term adverse effects on fishery 
resources and the marine environment are avoided". 

Loligo and butterfish are dependent on estuarine habitats for some of their life (section 6.1). It is 
precisely these habitats that are most vulnerable to anthropogenic impacts and loss. It is probable that 
fishing mortality rates on these species may not be larger than mortality associated with habitat loss, 
but mortality attributable to habitat loss reduces the amount of the resource harvestable by man. 
However, the essential habitat areas designated by the States (section 6.1.2) must be protected in 
order to allow these populations to be maintained with current fishing mortality rates. 

The Council has the ability to control fishing mortality and reduce that component of risk through the 
Magnuson Act. Equally important to reducing risk is the quality of the habitat. In this area the primary 
Federal 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 fishing regulations are to succeed. Successful fishery 
management requires a partnership 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 (section 6.5) to oppose any loss of 
aquatic habitat or wetlands which contributes to the conservation of fish stocks. Where loss of habitat 
is unavoidable locally, the Council endorses recreation of quantitatively and qualitatively equivalent 
habitat. The Council recognizes the multiple resource base of our coastal areas and recognizes the 
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need to accommodate 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 habitat while minimizing all detrimental alterations of these essential habitats. 

This policy is intended to 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 reproduction, 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. 

It is the Councils believe that there is a role for technology in protecting and restoring marine habitat. 
A report by the National Research Council ( 1994) finds that coastal engineering can and should play a 
positive role in protection and restoration work. However, the use of technology for these purposes is 
not a substitute for prudent and wise stewardship of marine resources. At the rate that coastal areas 
are being developed for industrial, commercial, and residential uses, and with significant losses from 
natural erosion and subsidence, there is no offsetting engineering fix to achieve "no net loss" of marine 
habitat (NRC 1994). Sound ecological principles need to be applied in measures to protect or restore 
marine habitats, Because of the complexity of natural ecosystems, full restoration of natural functions 
at altered or disturbed sites can take years, and is feasible in only some situations. In sum, technology 
has an important role to play in protecting and restoring marine habitats as one element of a national 
strategy to improve the management of these essential natural resources. Technology, is not an 
answer on to itself. 

The Council is deeply concerned about the effects of marine and estuarine habitat degradation on 
fishery resources. They have a responsibility under the MFCMA to take into account the impact of 
habitat degradation on Loligo, //lex, mackerel and butterfish. 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 Loligo, //lex, mackerel and butterfish should be preserved by 
encouraging management of conflicting uses to assure access by the fish to essential habitat and 
maintenance of high water quality standards to protect migration, spawning, nursery, overwintering, 
and feeding areas. 

2. Filling of wetlands should not be permitted in or near nursery areas. Mitigating or compensating 
measures should be employed where filling is unavoidable. Project proponents must demonstrate that 
project implementation will not negatively affect Loligo, //lex, mackerel and butterfish, 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 
unavoidable. Project proponents should demonstrate that project implementation will not negatively 
affe.ct these species, their habitat, or their food sources. 

4. The disposal of sewage sludge, industrial waste, and contaminated dredged material in Loligo, /flex, 
mackerel and butterfish 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. The Council requests EPA 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 transponders; 
locked Loran C recorder plots of trip to and from the dump site; phone call to EPA when vessel leaves 
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and returns to port; or other appropriate method to ascertain that vessels dump only in designated 
areas. 

c. 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 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 material dumped, name of reporting 
individual and vessel. Photographs taken by witnesses and a willingness to personally testify against 
alleged violators are also desirable. This would enable EPA or the Coast Guard to take appropriate 
action against illegal dumping. 

d. 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 environment, 
and for these agencies to increase their surveillance monitoring and research of waste discharge. The 
Council requests that the Environmental Protection Agency implement and enforce all legislation, rules 
and regulations with emphasis on the best available technology requirements and pretreatment 
standards. 

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 
scallops could provide enrichment that could trigger undesirable organisms, such as paralytic shellfish 
poisoning (PSP). 

6. The siting of industries requiring water diversion and large volume water withdrawals should be 
avoided in Loligo, //lex, mackerel and butterfish essential areas. Project proponents must demonstrate 
that project implementation will not negatively affect these species, 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 guidelines for determining harmful concentration levels. Use of the best available technology to 
control industrial waste water discharges must be required in areas critical to the survival of these 
species. Any new potential discharge into critical areas must be shown not to have a harmful effect 
on Lo/igo, 11/ex, mackerel and butterfish. 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 Loligo, //lex, mackerel and 
butterfish migratory passage and feeding and to maintain edible fish and shellfish; that is, flesh and 
organ buildup of contaminants must be considered. 

1 0. Water quality standards in nursery, spawning, feeding, and areas of migratory passage should be 
enforced 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 
inadequate, EPA should assume authority, as necessary. 

1 1 . Appropriate measures must be taken as soon as possible to reduce acid precipitation and runoff 
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into estuaries and near shore waters. 

12. EPA and appropriate agencies must establish and approve criteria for vegetated buffer strips in 
agricultural areas adjacent to 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 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 reduce 
the adverse effects of these materials. 

13. The Mid-Atlantic Council will cooperate with NMFS and the New England and South Atlantic 
Councils in a review of the broad range of human activities having the potential to adversely affect 
squid, mackerel and butterfish. 

6.7. HABITAT RESEARCH NEEDS 

The National Status and Trends Program of NOAA (USDC 1987b and 1989b) should provide guidance 
in making intelligent decisions involving the use and allocation of resources in the nation's coastal and 
estuarine regions. These decisions require reliable and continuous information about the status and 
trends on environmental quality in the marine environment. Four general objectives have been 
established for the early years of the National Status and Trends Program (USDC 1987b 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 Loligo, //lex, mackerel and butterfish to 
emphasize the long term, synergistic effects of combinations of environmental variables on, for 
example, reproductive capability, 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; studies on the interactive effects of pH, 
contaminants, and other environmental variables on survival of Loligo, //lex, mackerel and butterfish; 
and continued studies on the importance of factors controlling the production and distribution of food 
items that appear in the diet of these four species. 

7. DESCRIPTION OF FISHING ACTIVITIES 

7 .1. US COMMERCIAL FISHERY 

7. 1 . 1. Loligo pealei 

United States fishermen have been landing squid along the Northeastern coast of the US since the 
1880's (Kolator and Long 1978). The early domestic fishery utilized fish traps and otter trawls but was 
of relatively minor importance to the US fishery due to low market demand. The squid taken were used 
primarily for bait (Lux et al. 1974). However, squid have long been a popular foodfish in various foreign 
markets and therefore a target of the foreign fishing fleets throughout the world, including both coasts 
of North America (Qkutani 1977). USSR vessels first reported incidental catches of squid off the 
Northeastern coast of the United States in 1964. Fishing effort directed at the squids began in 1968 by 
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USSR and Japanese vessels. By 1972, Spain, Portugal and Poland had also entered the fishery. 
Reported foreign landings of Lo/igo increased from 2000 mt in 1964 to a peak of 36,500 mt in 1973 
(Table 20). Foreign Loligo landings averaged 29,000 mt for the period 1972-1975. 

Foreign fishing for Loligo began to be regulated with the advent of extended fishery jurisdiction in the 
US in 1977. Initially, US regulations restricted foreign vessels fishing for squid (and other species) to 
certain areas and times (the so-called foreign fishing "windows"), primarily to reduce spatial conflicts 
with domestic fixed gear fishermen and minimize bycatch of non-target species. The result of these 
restrictions was an immediate reduction in the foreign catch of Lo/igo from 21 ,000 mt in 1976 to 
9,355 mt in 1978. 

By 1982, foreign Lo/igo catches had again risen above 20,000 mt. At this time, US management of the 
squid resources focused on the Americanization of these fisheries. This process began with the 
development of joint ventures between US fishermen and foreign concerns. Domestic Annual Harvest 
(DAH) was increased from 7,000 mt in the 1982-83 fishing year to 22,000 mt for 1983-84. Foreign 
allocations were reduced from 20,350 mt during 1982-83 to 5,550 mt during 1983-84 (Lange 1985). 
The foreign catch of Loligo fell below 5,000 mt by 1986, to 2 mt in 1987 and finally to zero in 1990. 

The development and expansion of the US squid fishery was slow to occur for several reasons. First, 
the domestic market demand for squid in the US has traditionally been limited to the bait market. 
Secondly, the US fishing industry lacked both the catching and processing technology necessary to 
exploit squid in offshore waters. In the late 19th and early 20th century, squid were taken primarily by 
pound nets. Even though bottom otter trawls eventually replaced pound nets as the primary gear used 
to capture squid during this century, the US industry did not develop the appropriate technology to 
catch and process squid in deep water until the 1 980' s. 

The annual US domestic squid landings (including //lex landings) from Maine to North Carolina averaged 
roughly 2,000 mt from 1928-1967 (NMFS 1994). During the period 1965-1980, US Loligo landings 
ranged from roughly 1,000 mt in 1968 to 4,000 mt in 1980. The US Loligo fishery began to increase 
dramatically beginning in 1983 when reported landings exceeded 15,000 mt. Since the cessation of 
directed foreign fishing in 1987, the US domestic harvest of Lo/igo has averaged 17,800 mt during 
1987-1992 (Table 20). The ex-vessel value of US caught Loligo increased from 7.8 million dollars in 
1983 to 23.3 million in 1992 (Table 21 ). 

In 1992 Lo/igo landings totaled 18,172 mt, a total of 99% of which was taken by otter trawl (Table 
22). Nearly half of the 1992 harvest (8, 112 mt) was take from statistical area 616, while six statistical 
areas (616, 537, 613, 622, 612, and 526; Figure 21) accounted for 87% of the total landings. 
Seasonally, 81% of the 1992 Loligo landings occurred in winter and autumn (Jan-Apr and Oct
Dec)(NMFS 1994). Provisional data for 1993 indicate that total US Loligo landings were 21,500 mt. 

Historically (1983-1992), the inshore fishery has accounted for roughly 40% (1982-1983) of the total 
Loligo catch (Table 21 ). However, since 1989, greater than 80% of the total catch was made in 
offshore waters. In 1992, the vast majority (97%) of Loligo were taken in offshore waters. 

A summary of species landed on otter trawl trips landing at least 2,500 lbs of Loligo in 1992 is given 
in Table 23. The total weight of Lo/igo landed based on the 2,500 lb threshold represented 93.8% of 
total Loligo landings for the year. Lo/igo accounted for 48.9% of the weight landed on these trips. 
More than half (51.9%) of the value of these trips was attributed to Lo/igo. The top five species in 
terms of weight landed in association with Loligo on these trips were silver hake, Atlantic mackerel, 
scup, butterfish and //lex. In terms of value, the top five associated species were silver hake, summer 
flounder, scup, butterfish and Atlantic mackerel. 

7.1.2. //lex illecebrosus 

As in the case of Lo/igo, //lex have been exploited by US fishermen since at least the late 1800's, being 
used primarily as bait. From 1928 to 1967, reported annual US squid landings from Maine to North 
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Carolina (including Lo/igo peale11 ranged from 500-2,000 mt (Lange and Sissenwine 1980). However, 
foreign fishing fleets became interested in exploitation of the neritic squid stocks of the Northwest 
Atlantic Ocean when the USSR first reported squid bycatches in the mid-1960's. By 1972, foreign 
fishing fleets reported landing 17,200 thousand mt of //lex from Cape Hatteras to the Gulf of Maine. 
During the period 1973-1982, foreign landings of //lex in US waters averaged about 18,000 mt, while 
US fisherman averaged only slightly more than 1,100 mt per year (Table 24). Foreign landings from 
1983-1986 were part of the US joint venture fishery which ended in 1987 (NMFS 1994). The 
domestic fishery for //lex increased steadily during the 1980's as foreign fishing was eliminated in the 
US EEZ. US landings first exceeded 10,000 mt in 1987 and ranged roughly from 11 ,000 mt in 1990 to 
17,800 mt in 1992. 

Because their geographical range extends well beyond the US EEZ, //lex are subject to heavy 
exploitation in waters outside of US jurisdiction. During the mid-1970's, a large directed fishery for //lex 
developed in NAFO sub-areas 2-4 (Figure 22). Reported landings of //lex increased dramatically from 
17,700 mt in 1975 to 162,000 mt in 1979. //lex landings in NAFO subareas 2-4 subsequently 
plummeted to slightly less than 13,000 mt by 1982. Hence, within the total stock of //lex (NAFO 
Subareas 2-6) landings peaked in 1979 at 180,000 mt but have since declined sharply, ranging from 
2,800 to 22,200 mt during the period 1983-1991 (NMFS 1994). 

In 1992, US //lex landings were a record high 17,827 mt with an ex-vessel value of $9,700,000 
(average price= $0.54 per kg/$0.25 per lb). Statistical area 622 accounted for 63% of the total 
harvest, while three areas (SA 622,626, and 632) accounted for 96% of the total in 1992 (Table 25). 
Temporally, 94% of the 1992 //lex landings were taken during June through October. Bottom otter 
trawl gear accounted for virtually all (99.9%) of the 1992 landings (NMFS 1994). 

A summary of species landed on otter trawl trips landing at least 50,000 lbs of //lex in 1992 is given in 
Table 26. The total weight of //lex landed based on the 50,000 threshold represented 96% of total //lex 
landings for the year. Compared to the Loligo fishery, trips directed at //lex landed predominantly that 
species with relatively little bycatch. //lex accounted for 97.7% of the weight landed on these trips and 
92.7% of the value. The top five species landed, in both weight and value, in association with //lex on 
these trips were butterfish, Loligo squid, swordfish, goosefish (angler) and bluefish. 

7 .1.3. Atlantic mackerel 

7. 1.3. 1 . Commercial fishery 

Atlantic mackerel have a long history of exploitation off the northeastern coast of the United States 
dating back to colonial times. American colonists of the 1600's considered mackerel one of their most 
important staple commodities (Hoy and Clark 1967). The principal commercial gear was the haul seine 
prior to 1800. Hook and line then became the primary gear until about 1850 when the purse seine was 
introduced and largely replaced the traditional hook and line method (Anderson and Paciorkowski 
1978). 

Formal record keeping for Atlantic mackerel in the US began in 1804. During 1804-1818, the US 
fishery was confined to near shore waters and annual landings averaged about 3,1 00 mt. Reported 
landings then increased sharply when the offshore salt mackerel fishery developed in 1818. As the 
market for salt mackerel grew, so did the fleet in both size and number of vessels. Within 20 years, 
more than 900 sailing vessels operated from US ports and landings subsequently reached a pre-1850 
peak of 80,300 mt in 1831. Annual US landings averaged 41,700 mt from 1819 to 1885 but varied 
from 10,500 mt in 1840 to 81,300 mt in 1884. The Canadian mackerel fishery developed later than in 
the US, and although catch statistics were first reported in 1876, their fishery was probably significant 
since 1850. Combined US and Canadian landings peaked in 1885 at 1 06,000 mt, but declined sharply 
to 13,300 mt by 1889 (Anderson and Paciorkowski 1978). 

Landings remained low during the period 1886-1924, averaging 18,100 mt per year (9,400 mt US, 
11,700 mt Canadian). The fishery changed significantly during this period as vessels changed from sail 

8 August 1995 42 



to motor power and market demand shifted from salted to fresh mackerel. Average landings 
subsequently increased to 35,200 mt (23,500 mt US, 11,700 mt Canadian) for the period 1925-1949 
with the highest level of 49,200 mt in 1944. Landings gradually declined during the next decade, 
falling to 6,100 mt in 1959 (Hoy and Clark 1967; Anderson and Paciorkowski 1978). 

The modern northwest Atlantic mackerel fishery underwent dramatic change with the arrival of the 
European distant-water fleets (DWF) in the early 1960's. While the first DWF landings reported in 1961 
were not large (11,000 mt), they increased substantially to over 114,000 mt by 1969 (Table 27). 
Total international commercial landings (NAFO Subareas 2-6, Figure 22) peaked at 437,000 mt in 
1973 and then declined sharply to 77,000 by 1977 (Overholtz 1989). 

The Magnuson Act of 1976 established control of the portion of the mackerel fishery occurring in US 
waters (NAFO Subareas 5-6) under the auspices of the Mid-Atlantic Fishery Management Council. 
Reported foreign landings in US waters declined from an unregulated level of 385,000 mt in 1972 to 
less than 400 mt from 1978-1980 under Magnuson (the foreign mackerel fishery was restricted by 
NOAA Foreign Fishing regulations to certain areas or "windows"). Under the control of the MAFMC 
Mackerel FMP and subsequent amendments, foreign mackerel catches were permitted to increase 
gradually to 15,000 mt in 1984 and then to a peak of almost 43,000 mt in 1988. 

Recent US management policy of no T ALFF combined with political and economic changes in Eastern 
Europe resulted in a decline in foreign landings from 9,000 mt in 1991 to 0 in 1992 and 1993. US 
commercial landings of mackerel increased steadily from roughly 3,000 mt in the early 1980's to 
greater than 31 ,000 mt in 1990. However, US mackerel landings have since declined to 12,418 mt in 
1992 and 3,962 mt in 1993. 

A summary of species landed on otter trawl trips landing at least 10,000 lbs of Atlantic mackerel in 
1992 is given in Table 28. The total weight of Atlantic mackerel landed based on the 10,000 lb 
threshold represented 86% of total Atlantic mackerel landings for the year. Atlantic mackerel 
accounted for 61.2% of the weight landed on these trips but only 31.5% of the value. The top five 
species landed in terms of weight in association with Atlantic mackerel on these trips were Atlantic 
herring, Loligo squid, silver hake,scup, and butterfish. In terms of value, the top five species were 
Lo/lgo squid, silver hake, scup, butterfish, and Atlantic herring. 

7 .1.3.2. Recreational fishery 

The Atlantic mackerel is seasonally important to the recreational fisheries of the Mid-Atlantic and New 
England regions. They are available to recreational anglers primarily during the spring migration. 
Historically, mackerel first appear off Virginia in March and gradually move northward. Christensen et 
a/. 1979 found mackerel to be available to the recreational fishery from Delaware to New York for 
about three weeks (generally from early April to early May). As a result, the annual recreational catch 
of mackerel appears to be sensitive to changes in their migration and subsequent distribution pattern 
(MAFMC 1983). 

Since 1979 recreational mackerel landing have varied without trend from 1,100 mt in 1982 to 4, 700 
mt in 1987. Recreational mackerel landings occur from Virginia to Maine, with highest catches from 
New Jersey to Massachusetts (Table 29). New Jersey accounted for 37% of the recreational mackerel 
landings for the period 1979-1991, followed by Massachusetts (25%) with the remaining States 
landing roughly equal amounts of Atlantic mackerel. 

7 .1.4. Atlantic Butterfish 

Atlantic butterfish were landed exclusively by US fishermen from the late 1800's (when formal record 
keeping began) until 1962 (Murawski and Waring 1979). Reported landings averaged about 3,000 mt 
from 1920-1962 (Waring 1975). Beginning in 1963, vessels from Japan, Poland and the USSR began 
to exploit butterfish along the edge of the continental shelf during the late-autumn through early spring. 
Reported foreign catches of butterfish increased from 750 mt in 1965 to 15,000 mt in 1969, and then 
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to about 18,000 mt in 1973. With the advent of extended jurisdiction in US waters, reported foreign 
landings declined sharply from 10,353 mt in 1976 to 1 ,326 mt in 1978. Foreign landings were slowly 
phased out by 1987. Since 1988, foreign butterfish landings have averaged about 1 mt. 

During the period 1965-1976, US Atlantic butterfish landings averaged 2,051 mt. From 1977-1987, 
average US landings doubled to 5,252 mt, a historical peak of slightly less than 12,000 mt landed in 
1984. Since then US landings have declined sharply to an average of 2,500 mt since 1988 (Table 30). 
Recent levels of harvest represent only 25% of the domestic allowable harvest of 10,000 mt and are 
well below historical yields. Recent reductions in Japanese demand for butterfish has probably had a 
negative effect on butterfish landings. 

Butterfish landings totalled 2, 700 mt in 1992. Almost half (45%) of the 1992 total came from 
southern New England waters (Statistical Area 53, Table 31 ). Two statistical areas, 53 and 61, 
accounted for over 75% of the 1992 total. About half of the landings occurred during January and 
February, the remainder being distributed throughout the rest of the year (Table 31 ). 

A summary of species landed on otter trawl trips landing at least 500 lbs of butterfish in 1992 is given 
in Table 32. The total weight of butterfish landed based on the 500 lb threshold represented 91.6% of 
total butterfish landings for the year. Butterfish accounted for only 8.3% of the weight landed on these 
trips and 8.8% of the value. The top five species landed in association with butterfish on these trips 
were Loligo, silver hake, //lex, Atlantic mackerel, and scup. In terms of value, the top five species were 
Loligo, silver hake, summer flounder, scup, and //lex. These data illustrate the non-directed nature of 
the butterfish fishery. 

8. DESCRIPTION OF ECONOMIC CHARACTERISTICS OF THE FISHERY 

8.1. DOMESTIC HARVESTING SECTOR 

8.1.1. Commercial Fishery 

Loligo pea/ei has experienced an increase in consumer demand in both domestic and foreign markets 
over the past ten years. Strong market demand in combination with a decline in traditional groundfish 
species in the Northeastern US and the "Americanization" of this fishery has led to the rapid expansion 
of catch and revenue to US harvesters. In nominal terms, the ex-vessel value of Loligo pealei landings 
has steadily increased from $5.9 million in 1984 to $29.6 million in 1993. When adjusted for inflation 
(in 1982 dollars), 1993 landings were still valued at $23.7 million. Nominal ex-vessel price increased 
from $588/mt in 1984 to $1,329/mt in 1993. Even when adjusted for inflation, average ex-vessel 
value of Loligo nearly doubled over the past ten years (Figure 23). 

The average price and total value of US //lex landings over the past ten years were more variable when 
compared to Loligo, reflecting more variable abundance and availability to US harvesters. However, 
the nominal value of //lex landings increased overall nearly ten-fold from $862,000 in 1984 to $8.6 
million in 1993 with a record US landings value of $9.7 million in 1992. Adjusted for inflation, //lex ex
vessel prices increased by 64% from $241 /mt in 1984 to $395/mt in 1993. Deflated price for //lex 
reached a peak of $500/mt in 1991 (Figure 24). 

Since 1984, the ex-vessel value of Atlantic mackerel (not including joint ventures) ranged from a low 
of $978,500 in 1985 to a high of $4.8 million in 1991. Prior to 1988 the landed value of Atlantic 
mackerel averaged roughly one million dollars. Since then landings by US vessels have increased and 
hence landed value increased steadily from 1987-1991 and have since declined. In contrast to the 
squid species, the nominal price for Atlantic mackerel in 1993 ($2831mt) was actually less than in 
1984 ($317/mt). During this time period, price fluctuated from a low of $226/mt in 1987 to a high of 
$384/mt in 1989. In deflated terms, the value of US mackerel landings were level at slightly less than 
$1.0 million from 1984-1987 and then rose continually to a peak of $4.2 million in 1991 (Figure 25). 
Since then the value of US mackerel landings have declined to less than $1.0 million. 

8 August 1995 44 



Prior to 1984, butterfish ex-vessel value (Maine~Virginia) increased steadily from $970,000 in 1974 to 
$3.3 million in 1983 with a peak occurring in 1982 at $5.1 million. During that period prices ranged 
from $542/mt (1975) to $798/mt (1978), with 1983 at $705/mt. Peak landings for the period 1965-
1993 occurred in 1984 (roughly 12,000 mt) and price subsequently fell to $592/mt. Since then the 
volume of butterfish landed has declined, but the price (adjusted for inflation) doubled from $720/mt in 
1985 to $1,423/mt in 1986. The adjusted value and price subsequently declined throughout the 
1980's with a recent increase observed in 1993 (Figure 26). Total value of butterfish landed exceeded 
$6.0 million in 1984, 1986, and 1987 and then gradually declined from 1987-1991. Total ex-vessel 
value increased to 5.6 million dollars in 1993. 

8.1.2. Recreational Fishery 

Marine recreational fishing is important in the New England and Mid-Atlantic regions with 1975 sales 
estimated to be a minimum of $634 million (Centaur Management Consultants 1977). Direct sales 
related to marine recreational fishing for all species from North Carolina to Maine were most recently 
estimated to be $1.8 billion in 1985 (SFI 1988). These sales and services required an estimated 30 
thousand person-years and generated wages of $370 million. Estimates of the economic activity 
specifically associated with marine recreational fishing for Atlantic mackerel were not available from 
the SFI study. 

The only estimates of economic activity associated with the recreational mackerel fishery were made 
by MAFMC (1990). Using estimates of the number of Atlantic mackerel trips and average cost per trip 
by mode in 1978 and 1979 provided by Christensen et al. (1979), MAFMC (1990) estimated direct 
expenditures for mackerel fishing in the Mid-Atlantic region of $1 .62 million in 1978 and $1.75 million 
1979. 

No data exist on the economics of the recreational fishing for squid or butterfish. These species are 
important as bait in other recreational fisheries, therefore, they become a direct expense in these 
fisheries. 

8.2. DOMESTIC PROCESSING SECTOR 

The National Marine Fisheries Service conducts a voluntary survey of the processing sector of the US 
east coast fisheries annually (Koplin, pers. comm.). Information is collected from processors and 
wholesale dealers. Annual estimates of the production and associated employment for the Atlantic 
mackerel, squid, and butterfish (MSB) species complex for the period 1983-1992 are given in Table 33. 
The number of companies which processed the MSB complex ranged from 13 in 1985 to 19 in 1992. 
Average employment by those companies rose from 348 employees in 1985 to 1,343 in 1991. Total 
pounds of Atlantic mackerel, squid, and butterfish processed ranged from 3.1 to 4.8 million pounds 
during the period 1983-1989 and then increased sharply to 13.6 million pounds in 1990. The value of 
the MSB complex processed followed a similar pattern showing a dramatic increase in recent years. In 
1992, the total value of the complex was $27.8 million. The vast majority of the value (99%) in 1992 
was attributed to squid. 

8.3. INTERNATIONAL TRADE 

8.3.1. The World Market for Squid 

Perhaps the most closely watched squid fishery in the world is that which occurs in the South West 
Atlantic, off the Falkland Islands and Argentina. Species of both Loligo and //lex are harvested there, 
and the enormous catches which were brought back from the area in 1988 and 1989 led to a huge 
glut on the world market, with volumes placed in cold storage which required years to work down. 

Catches from the South West Atlantic have fallen off substantially in the intervening years, with 1993 
and early 1994 harvests a particular disappointment. //lex harvests dropped 30% from 1992, and the 
1994 total is expected to be down by 58% (FAO 1994b). These events have had an impact on squid 
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prices in all markets. Squid prices have continued to rise in the first half of the year for all product 
forms and species, with the exception of the Italian market, where //lex has never played an important 
role. 

Other factors which contributed to tighter squid supplies in 1993 include (Ross 1994): 

+ The international ban on large scale driftnet fisheries reduced squid landings by the major 
producing nations of Japan, Korea, and Thailand. 

+ Financial problems experienced by the Eastern European fleet reduced their squid fishing 
effort. 

+ The fishery off California for Loligo opalescens experienced below normal landings in the 
spring of 1993. 

Japan is the largest market for squid in the world. The shortage in 1993 is the probable cause for a 
sharp decline of Japanese imports of squid: only 44,000 mt were purchased in 1993, a drop of 17% 
from 1992. Argentine shipments of //lex to Japan decreased by almost 60% to 5,400 mt (FAO 
1994a). · 

Japanese Imports of Squid (FAO 1994a) 

Year 
Thou. Tons 

1988 
47.9 
~ 
48.2 

1990 
53.0 

lin 
46.2 

1992 
52.9 

1993 
44.0 

As a result of lower landings and imports, Japanese inventories of squid fell to 80,098 mt on May 31, 
1994, a decline of over 30% from a year earlier (Sonu 1994). With inventories down in Spain as well, 
prices are only expected to increase. 

8.3.2. US Exports 

US cold storage holdings of squid were 2,151 mt on 4/30/94, down 36% from a month earlier, but up 
56% from the 1,380 mt in storage one year ago (lnfofish Trade News, 1994a). 

Export statistics for US squid are frequently inaccurate in their identification of the species involved, 
and the fact that exporters might send a shipment by truck or rail across the US to leave from a port 
on the opposite coast makes the "port of export" an unreliable determinant of where the squid actually 
came from. Most of the "loligo" squid which is exported from the US actually Loligo opalescens 
caught off the coast of California. 

Total exports of all species of US squid amounted to 23,490 mt in 1993, an increase of 3% over the 
22,725 mt shipped in 1992. Average value actually dropped from $1,516/mt to $1,432/mt, and is 
thought to be due to unexpectedly heavy year·end landings of West Coast Loligo having to be sold at 
reduced prices to clear out inventory (Ross 1994). 

"Loligo pealei continues to show strong demand in several European markets, especially for the larger 
sizes. The Italian market demand was up for the large size and high quality Loligo pealei through the 
third quarter of the year, but currency devaluations of the lira and supply problems eventually resulted 
in consumer price resistance. In addition, supplies from Thailand were down, although supplies of 
inexpensive Indian squid began to appear at reduced prices. Total US squid exports to Italy decreased 
by 12% in volume to 3,555 mt and 18% in value down to $7.0 million in 1993." (Ross 1994) 

8.3.3. Trade Barriers 

Japan has an import quota which covers squid that operates similarly to the "98 Country Quota" 
described in the "Mackerel ·Trade Barriers" section. The main difference is that the squid quota limits 
volume, while the mackerel quota limits the total value of imports, and is denominated in US dollars 
(Ross 1994). 
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The EC had a minimum reference price for //lex that was in effect from July 6, 1990 through June 30, 
1991. It has not been reactivated since that time (Ross 1994). 

8.3.4. 1994 MAFMC Processor Survey Results for Loligo squid 

Each year the Mid-Atlantic Council surveys East Coast processors to ascertain their expectations on 
current and future Loligo production. Totals are not directly comparable between years because the 
respondents (and their numbers) will differ from year to year. 

Production estimates for Loligo squid are as follows (mt): 

Product/Market 
US Food Market 
US Bait Market 
Foreign Export Market 
TOTAL 

1994 ( 18 Reporting) 
8,581 

160 
10,128 
18,869 

1995 ( 13 Reporting) 
8,557 

110 
2.JW. 

11,578 

The 1995 production estimates must be considered as conservative due to the lower number of 
respondents. A number of the larger known processors failed to return the survey. 

In order to more accurately assess processor's expectations, amounts expected to be processed in 
1994 v. 1995 were compared for only those firms which provided estimates for both years. For these 
firms, projected needs increased 35% in 1995. 

8.3.5. Current Market Overview for //lex 

Domestic commercial landings of //lex will likely reach an all-time high in 1994, as world demand has 
been strong and it is one of the very few remaining species on the east coast that has been available in 
quantity this season. The severe depletion of the groundfish resource and the scarcity of Loligo has 
brought a great deal of attention to //lex. 

8.3.6. The World Market for //lex Squid 

World markets for both //lex and Lo/igo are intertwined, and were discussed previously for Loligo. A 
summary statement would characterize world supplies of //lex as being significantly lower than in 
recent years, and that prices in the near term are likely to rise. 

Export statistics for both //lex and Loligo were discussed previously for Loligo, due to the difficulty in 
distinguishing between them (and west coast squid) using current data collected by the Bureau of 
Census. 

Major export markets for US squid have traditionally been found in Italy, Spain, and Greece. Italy 
shows a distinct preference for Loligo pealei in the larger size ranges. The Greek market prefers 
smaller sized squid, either Loligo pealei or Loligo opalescens. Spain has traditionally shown a 
preference for either of the east coast squids over Loligo opalescens, however a devaluation of the 
peseta in 1993 had the result of improving sales of smaller sized squid and the less expensive west 
coast squid. (Ross 1994) 

8.3. 7. Processor Survey Results for //lex squid 

Each year the Mid-Atlantic Council surveys East Coast processors to ascertain their expectations on 
current and future //lex production. Totals are not directly comparable between years because the 
respondents (and their numbers) will differ from year to year. 

Production estimates for //lex squid are as follows (mt): 
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US Food Market 
US Bait Market 
Foreign Expon Market 
TOTAL 

1994 ( 1 8 Reponing) 
5,456 

17,238 
19,467 
42,161 

1995 (1 3 Reponing) 
6,679 
9,919 

13.263 
29,861 

The 1995 production estimates must be considered as conservative due to the lower number of 
respondents. A number of the larger known processors failed to return the survey. 

In order to more accurately assess processor's expectations, amounts expected to be processed in 
1994 v. 1995 were compared for only those firms which provided estimates for both years. For these 
firms, projected needs increased 17% in 1995. 

8.3.8. Current Market Overview for Butterfish 

Japan is the only major market outside the US for butterfish. Due to the continuing Japanese 
recession and much higher impons from the US, the market is currently in oversupply. 

8.3.9. US Production and Exports 

While annual landings of butterfish have exceeded 10,000 mt in the past 12 years, from 1990 to 1992 
they remained under 3,000 mt. Then in 1993 harvests jumped 61% to 4,430 mt, at an average value 
of over $1 ,500 per mt. 

Much of this production was sent straight to the Japanese market, which imponed 2,21 5 mt from the 
US in 1993, up 80% from the previous year. The average price reached $2,912 per mt, up from just 
over $2,600 in 1992. 

High inventories from 1991 were finally eliminated in 1992. Yet in 1993, mainly due to high prices, 
many Japanese processors dropped butterfish from their product list, and the Japanese market actually 
shrunk even as US expons increased by 80%. As the year progressed, Japanese processors began to 
substitute jack mackerel imponed from the Netherlands, a major competitor of US butterfish. Since 
butterfish are harvested throughout the winter months in New England, landings continued strong into 
early 1994 and expons continued to flow into Japan (Ross 1 994). 

"Due to the jump in expons, high prices, and the ongoing Japanese recession, there is currently an 
oversupply of butterfish on the Japanese market, resulting in lower prices and high inventories. The 
situation is expected to deteriorate funher in 1 994 as US landings continue to exceed recent catch 
levels." (Ross 1994) 

8.3.1 0. Processor Survey Results for Atlantic Butterfish 

Each year the Mid-Atlantic Council surveys East Coast processors to ascenain their expectations on 
current and future butterfish production. Totals are not directly comparable between years because 
the respondents (and their numbers) will differ from year to year. 

Production estimates for butterfish are as follows (mt): 

Product/Market 
US Food Market 
US Bait Market 
Foreign Expon Market 
TOTAL 

1 994 ( 1 8 Reponing) 
1,386 

699 
5.395 
7,480 

1995 ( 13 Reponing) 
791 
663 

4.710 
6,164 

The 1995 production estimates must be considered as conservative due to the lower number of 
respondents. A number of the larger known processors failed to return the survey. 
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8.3. 11. Current Market Overview for Mackerel 

Global landings of Atlantic mackerel have been on an increasing trend, leaving ample supplies and 
leading to a price decline in a number of markets. US exporters will continue to face a very difficult 
challenge in placing product abroad. 

Jamaica has been one of the more steady, promising markets for US frozen mackerel, and 1993 saw 
Jamaican purchases fall to under 1,000 mt from over 1,700 mt purchased in 1992 (Ross 1994). The 
brief surge of exports to Japan in 1 991 has likewise fallen sharply. 

The key problem for the US fishery remains that of Atlantic mackerel not being a desirable fish in the 
eyes of most American consumers, and transportation costs have been prohibitive in shipping this low
value, bulk product to foreign markets where it enjoys greater acceptance. In order to compete in the 
world bulk market, the US will have to emulate its foreign competitors which harvest, process, and 
ship mackerel in large quantities so as to take advantage of economies of scale. 

In the short term, US exporters have been working hard at expanding high-value niche markets which 
will accept the smaller sized (400- 600 gram), lower fat mackerel typical of the US east coast. Some 
progress has been made in Japan for products such as dehydrated mackerel loins and vinegared 
mackerel (Ross 1994). 

8.3. 12. Major World Producers of Atlantic Mackerel 

The leading producers of Atlantic mackerel in 1991 were the United Kingdom, Norway, Ireland, the 
Netherlands, and Russia (FAO 1993): 

Country 
United Kingdom 
Norway 
Ireland 
Netherlands 
Russia 

1 991 Landings (mt) 
184,900 
151,300 

75,300 
39,700 
32,200 

8.3.13. Major World Consumers of Atlantic Mackerel 

Major importing countries of Atlantic mackerel include Japan, Nigeria, the Netherlands, Egypt, and 
Denmark (FAO 1993): 

Country 
Japan 
Nigeria* 
Netherlands 
Egypt* 
France 
Denmark 
*Estimates 

1991 Imports (mt) 
196,200 
40,000 
67,800 
20,000 
30,900 
30,800 

While the Eastern European nations and former Soviet Union do not appear in this list, they also 
represent a very important market for Atlantic mackerel. 

8.3. 14. Recent Trends in the World Mackerel Market 

Much of what is important in the world market for mackerel revolves around events in a few key 
nations and markets. For many years, Japan was a leading producer of mackerel, with landings of 
over 1.6 million tons recorded in 1978 (USITC 1993). Over the years their landings have decreased 
steadily, amounting to only 527,000 tons in 1989, and then suffering a sharp fall to 273,000 in 1990. 
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Since Japan is a leading consumer of mackerel, this turn of events forced them to become the world's 
largest importer of mackerel, climbing from a mere 1,155 mt in 1985 (Sonu 1992) to over 192,000 mt 
in 1991. 

Norway has been a preferred supplier of the Japanese market for some time, and has consistently 
placed far more product there than the United Kingdom, which is currently the largest producer and 
exporter of mackerel. Back in 1988, Norway exported over 30,000 mt to Japan, while the UK sold 
less than 1 ,200 mt. An important advantage which both these nations have over the United States is 
the distinct characteristics which Atlantic mackerel from European waters have relative to the same 
species off the northeast coast of the US. European mackerel have a higher fat content than their 
North American counterparts, as well as reaching a larger average size and having a "blunter," deeper 
shape. All of these characteristics appeal to the Japanese market and cause them to prefer European 
mackerel to our own (Ross 1994). Size is very important, as the prized 600 + gram fish command 
twice the price of smaller fish. 

The UK has made more of a market among other EC nations, as well as Eastern Europe and the former 
Soviet Union. A critical, volume outlet for the UK has been the fleet of "klondyke" processing vessels 
from such countries as Latvia which anchor off of Shetland ports and purchase mackerel brought to 
them by UK vessels. 

World Landings (FAO 1993 and FNI 1994b) 
Year 1986 1987 1988 
Thou. Tons 608.0 700.1 708.7 

1989 
591.1 

1990 
660.8 

1991 
682.2 

1992 
789.0 

After rising to a peak in 1988 of over 700,000 mt, world landings fell sharply to just over 590,000 mt 
in 1 989. While 1 990 saw the beginning of a recovery for many countries, it was a very bad year for 
the Japanese fleet, which saw its harvests plummet 48% from the previous year (USITC 1993). 
Norway, Japan's preferred supplier of imported mackerel, was unable to meet the unexpected demand 
with its Jan • Mar 1991 fishery. This left the door open to the US and many other countries to place 
product in the most valuable mackerel market in the world. While the US east coast placed almost 
2,900 mt in Japan by the end of the year, Norway shipped over 144,000 mt to Japan, with 70,000 
mt consisting of product it imported from other countries and then resold to the Japanese (Ross 1994, 
USITC 1993, and FNI 1992). 

Unfortunately, much of the reexported product was of a lesser quality and smaller size than Norway 
traditionally supplied, and the Japanese reacted accordingly. Norway's image as a quality producer 
was tarnished, and its exporters accused of greed. In 1992 Japan punished Norway by lowering its 
mackerel imports significantly, and cutting prices 33% from NOK 4.7 to NOK 3.15 (FNI 1992). 
Norway's response was to launch an expensive marketing campaign in Japan, and direct lower quality 
product to the Nigerian market. 

As world landings of mackerel continued to strengthen in 1992, markets around the world felt the 
effects of political and institutional change in the Soviet Union. The disintegration of large, state-run 
distribution systems created economic chaos and a shortage of hard currency to pay for mackerel 
imports. Much of the production which had gone to the klondyking fleet was diverted on to the open 
market, creating a mackerel glut and a fall in prices. 

Fortunately, market conditions improved in 1993 as means were found to cope with the crisis in 1992. 
Much is still uncertain in the former Soviet Republics, but as many as 88 klonkykers managed to hang 
on and return for the 1992-1993 season. The 1993-1994 season got off to a slow start with some 
very bad weather, and local concerns turned to safety and pollution when the Latvian factory ship 
Lunokhod 1 was grounded and destroyed in November 1993, followed two weeks later by the Russian 
Borodinskoye Polye (FNI 1993). However, landings improved in January and nearly 100 klondykers 
anchored around Lerwick at the height of the season. 

The absence of the massive, old distribution networks in the newly independent republics forced 
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western businesses to forge new links into these markets. Many smaller enterprises have begun to 
take their place, often taking the form of joint ventures with the necessary capital being supplied by 
western partners (Ross 1994). Given that governmental institutions in many of these areas are still 
forming, it is likely that much of this activity goes unrecorded. 

With first quarter reports of landings for 1994 reaching the press, mackerel supplies seem abundant, 
and an increasing trend in landings has led to a price decline in a number of markets. The UK reports 
first quarter landings of 88, 1 63 mt, up 12% from the first quarter of 1993 (Seafish Industry Authority 
1994). For the first 4 months of 1994, Japanese landings of mackerel at 42 major ports totaled 
191,582 mt, an increase of 117% over the same period in 1993. The average ex-vessel price posted 
a drop of 45% from 1 993 in response (Sonu 1 994). 

Japanese cold storage holdings of frozen mackerel were 134,590 mt as of May 31, 1994, up 15% 
from a year earlier (Sonu 1994). 

8.3.15. Future Supplies of Mackerel 

The prospects for the European stock of mackerel look positive, with the T ACs for the North Sea and 
Areas VI & VII up 8% in 1994 (Fishing News 1992 & 1993). 

EEC TACS 
North Sea 
VI & VII 
Total 

1992 
76,320 

423,170 
499,490 

1993 
85,130 

461,050 
546,180 

1994 
95,680 

493,250 
588,930 

A 1992 assessment estimated the spawning stock biomass at 2.9 million mt, up from 2.4 million mt in 
1989 (FNI 1994a) 

8.3.16. US Production and Exports of Mackerel 

The lack of markets which will pay attractive prices to fishermen is the key to recent landings patterns. 
The landings peak in 1991 corresponds simply to a unique combination of events: a relatively 
successful internal waters processing venture for mackerel between Russia and the State of New 
Jersey, and the one-year open door into the Japanese market (Table 34). That year US producers 
were able to ship over 2,800 mt of frozen mackerel to Japan at an average value of $882/mt. The 
following year saw shipments fall to only 63 mt. 

The other two markets which the US has been able to place mackerel into consistently are Jamaica 
and Canada. While prices and quantities shipped to Jamaica have fluctuated in recent years, they have 
purchased product in every year since 1988. Peak shipments occurred in 1992, with over 1, 700 mt 
exported at an average value of $927/mt (Table 34). Unfortunately, exports fell sharply in 1993 to 
less that 1,000 mt, with an average value of $604/mt. 

Cross-boarder trade with Canada for fresh and frozen mackerel is perhaps our most stable market. 
Quantities are not large, though values can be, as Canada purchased just over 500 mt of fresh 
mackerel in 1993 at an average value of $1,900/mt (Table 34). Most of this product is used as bait in 
the Canadian longline and crab fisheries, as the successful development of squid markets has diverted 
their harvests into much higher value products for human consumption (Ross 1994). 

Canada also sells mackerel into the US market, and 1 993 saw the flow of trade move in Canada's 
favor. "Although relatively minor, overall US exports of mackerel (primarily Atlantic mackerel) to 
Canada decreased by 26% in volume and 21% in value in 1993, while imports from Canada were up 
by 80% in volume and 42% in value (Ross 1994). 

8.3.17. US Competitiveness: Production Costs 
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There are of course a variety of markets around the world in which the US can attempt to sell mackerel 
products. In order to compete in the world bulk market, the US will have to emulate its foreign 
competitors which harvest, process, and ship mackerel in large Quantities so as to take advantage of 
economies of scale. Currently the US east coast industry does not have the large vessels necessary to 
participate in this market, and so has concentrated its efforts on higher-priced niche markets that are 
as close to the US as possible, such as the fresh market in Canada. 

One interesting comparison was made in 1990 which examined the relative production costs of an east 
coast freezer trawler with those of a Norwegian~built vessel (USITC 1993). The Norwegian vessel had 
a hold capacity in excess of 8,400 mt, and could process 200 mt per day. The US vessel had a hold 
capacity of 159 mt, and could process only one-fifth as much as the Norwegian vessel at 36 mt/day. 
Comparative results of the analysis estimated the average unit production costs of the Norwegian 
vessel at $171 per mt, while the US vessel was over twice that at $352 per mt. 

8.3.18. US Competitiveness: Costs of Transport 

The costs of shipping fisheries products around the globe will depend principally on several key 
variables (Ross 1994): 

+ The Quantities involved. 
+ The flow of trade between the origin and destination points. 
+ The distance to be crossed. 
+ The insurance costs (risks) associated in doing business in the involved portions of the 

world. 
+ Whether shipment will incur special costs such as passage through the Panama Canal. 

The countries which make a business in mackerel, such as the Norwegians and the United Kingdom, 
deal with the product in bulk. The lowest rate for shipping product is the "break bulk" rate, which 
reQuires product to be packaged in a certain way, and shipped in Quantities that are in the thousands of 
tons. The price for transatlantic shipment along a heavily traveled route (such as a major East Coast 
port and the Netherlands) could be as low as $1 00 - $1 50 per mt. When a volume producer can 
supply several thousand tons at a time to fill a small steamer for a voyage, it will be able to take 
advantage of these rates. 

Currently, US East Coast producers do not have the capacity to operate on this scale, and will ship in 
refrigerated containers. A typical container will hold approximately 40,000 lbs, or slightly over 18 
metric tons. Costs of shipping by the container-load can easily be double that of a good break bulk 
rate. 

The location of where you are shipping to and from bring in three more factors which influence the 
cost of shipment. Distance, of course, is very important, as the fuel costs in shipping to Japan from 
the US East Coast will be significantly greater than a trip to Europe. Second, when there is a greater 
volume of traffic between two points, there will be greater competition between carriers, and a greater 
variety of ships and sizes will be available to match the shipper's needs to a particular vessel and its 
schedule. A shipment to a lesser-traveled African country, for example, will likely incur higher costs 
than to Europe even if the distance were the same. 

Finally, the shipment of perishable, frozen product to third world countries which cannot provide the 
facilities or security of other nations increases the costs of insurance, which can be significant. 

Examples of relative shipping costs published in a 1 993 study $Stimated that shipping containers from 
New York to ports in West Africa or the Middle East would cost between $370 and $429 per metric 
ton (USITC 1993). By contrast, "Western European mackerel industry officials reported that, 
depending on the export market (ports in North and West Africa), their transport costs amounted to 
$100 to $200 per metric ton." 
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8.3.19. Trade Barriers 

Japan continues to maintain a "98 Country Quota," which includes Atlantic mackerel. It consists of an 
allocation issued to Japanese firms which allows them to import no more than a maximum value (in 
$US) of foreign fisheries products that fall within 12 commodity groups. It presents two special 
problems for US exporters of mackerel. The first is that the quota is allocated primarily among firms 
which have a long history of fisheries involvement; firms that will consequently have many preexisting 
trade relationships with other countries for mackerel. A new firm which might choose to do business 
with the United States would have to buy quota rights from other firms, increasing its costs (Ross 
1994). 

The second problem is that Japanese firms have an incentive to use their allocation on the imported 
products which will bring them the greatest profit. A low-value product such as East Coast Atlantic 
mackerel will likely have lower margins than competing products, and hence be an unattractive 
alternative for Japanese importers. 

Nigeria prohibits the import of fishery products which have a delivered value of more than $580 per 
mt. This effectively bars the import of most US fisheries products (Ross 1994). 

COte d' lvoire is an important market for mackerel as well. While it currently doesn't have any direct 
trade barriers to imports of Atlantic mackerel, exporters should be aware that a recent devaluation of 
their currency has substantially increased the costs of importing fishery products. Government 
intervention has limited the impact on consumers somewhat, yet the cost of a 20 kg carton of 
mackerel has increased by 45% (ITN. 1994b). 

Egypt asks that orders ("tenders") for imported fisheries products be placed through the government. 
Participation in these programs can be difficult, as a relationship with an Egyptian firm is required, and 
bond money must be posted (Ross 1994). 

The European Community has a seasonal tariff on mackerel. During their peak landings season of June 
16 - February 14, a 20% tariff is levied on foreign imports of mackerel. This overlaps with the US east 
coast season of December through May (USITC 1993). 

Poland follows the EC system of a 20% tariff from June through February (USITC 1993). 

8.3.20. Processor Survey Results for Mackerel 

Each year the Mid-Atlantic Council surveys East Coast processors to ascertain their expectations on 
current and future mackerel production. Totals are not directly comparable between years because the 
respondents (and their numbers) will differ from year to year. 

Production estimates for Atlantic mackerel are as follows (mt): 

Product/Market 
US Food Market 
US Bait Market 
Foreign Export Market 
TOTAL 

1994 ( 1 8 Reporting) 
3,171 
8,660 

17.745 
29,576 

1 995 ( 13 Reporting) 
1,965 
3,123 

11 .613 
16,701 

The 1995 production estimates must be considered as conservative due to the lower number of 
respondents. A number of the larger known processors failed to return the survey. 

In order to more accurately assess processor's expectations, amounts expected to be processed in 
1994 v. 1995 were compared for only those firms which provided estimates for both years. For these 
firms, projected needs increased 27% in 1995. 

8 August 1995 53 



9. FISHERY MANAGEMENT PROGRAM 

9.1. MEASURES TO ATTAIN MANAGEMENT OBJECTIVES 

9.1.1. Specification of ABC, OV, DAH, DAP, JVP, and TALFF 

9. 1 . 1 . 1. General 

The fishing year is 1 January ~ 31 December. For Atlantic mackerel, ABC, OY, DAH, DAP, JVP and 
TALFF, if any, and for the squids and butterfish, ABC, OY, DAH and DAP will be specified annually 
through an administrative process which requires that the Regional Director (RD), in consultation with 
the Council, prepare the required estimates as described below and also provide for public comment on 
those estimates. These estimates may be changed during the year. 

9.1.1.2. Overfishing definitions 

9.1.1.2.1. Atlantic mackerel 

Overfishing is defined to occur when the catch of Atlantic mackerel exceeds the annual ABC for the 
species. ABC is the allowable biological catch in US waters for the upcoming fishing year. C is defined 
as the quantity of mackerel that is expected to be caught in Canadian waters. The total catch of 
Atlantic mackerel (ABC+ C) shall not exceed long term potential catch (l TPC) as defined by the 
NEFSC. In addition, a spawning stock size (S) at the beginning of the fishing year for which catch 
estimates and quotas are being prepared equal to or greater than 900,000 mt shall be maintained. 

It is recognized that the estimate of long-term potential catch may be revised over time. It is the 
Council's intention that the most recent estimate be used and that such use will not require a plan 
amendment. 

The provision of the FM P concerning setting annual quotas prevents overfishing. 

9.1.1.2.2. Lo/igo. //lex, and butterfish 

For purposes of meeting the 602 Guidelines, overfishing for Loligo pealei is defined as occurring when 
the three year moving average of pre-recruits from the Northeast Fisheries Science Center's autumn 
bottom trawl survey (mid-Atlantic to Georges Bank) falls within the lowest quartile of the time series 
(1967 to present). This means, for example, that when the 1995 index is available (and thus a 29~year 
time series exists) that the seventh lowest annual index will be compared to the average of the f993, 
1994 and 1995 indices. If the three year average is below the seventh lowest index, overfishing will be 
defined as occurring. Quotas for this species are set annually by the Regional Director according to the 
FMP. Annual quotas can be set within the range of 0 to 36,000 metric tons (MSY estimate) based 
upon information prepared by the Council and included in the SAFE document. This overfishing 
definition meets the provisions of 602.11 (c)(5) in that it: 

( 1 ) has sufficient scientific merit; 

(2) is likely to result in effective action to prevent overfishing; 

(3) provides a basis for objective measurement; and 

(4) is operationally feasible. 

For purposes of meeting the 602 Guidelines, overfishing for 11/ex illecebrosus is defined as occurring 
when the three year moving average of pre-recruits from the Northeast Fisheries Science Center's 
autumn bottom trawl survey (mid-Atlantic to Georges Bank) falls within the lowest quartile of the time 
series (1968 to present). Quotas for this species are set annually by the Regional Director according to 
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the FMP. Annual quotas can be set within the range of 0 to 30,000 metric tons (MSY estimate minus a 
10,000 metric ton ecological set aside) based upon information prepared by the Council and included in 
the SAFE document. 

For purposes of meeting the 602 Guidelines, overfishing for butterfish is defined as occurring when the 
three year moving average of preprecruits from the Northeast Fisheries Science Center's autumn 
bottom trawl survey (midwAtlantic to Georges Bank) falls within the lowest quartile of the time series 
(1968 to present). Quotas for this species are set annually by the Regional Director according to the 
FMP. Annual quotas can be set within the range of 0 to 16,000 metric tons (MSY estimate) based 
upon information prepared by the Council and included in the SAFE document. 

9.1.1.3. Specification of ABC, OV, DAH. DAP, JVP, and TALFF for Loligo 

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 specification 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 been specified at 
36,000 mt for Loligo. 

OY is all Loligo harvested pursuant to this FMP. The maximum OY for Loligo is 36,000 mt. 

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 T ALFF also 
equals zero. 

An additional consideration in the determination of OY for Lo/lgo is the seasonal distribution of 
landings. The seasonal and geographical distribution of Loligo landings in the US fishery has undergone 
significant change since 1983. This raises concerns about both the allocation of the resource between 
inshore and offshore components of the fishery and the possibility of recruitment overfishing Lo/lgo 
which is considered to be essentially an annual species. 

To insure that sufficient escapement from the winter offshore Loligo fishery occurs to allow for 
traditional inshore fisheries and to provide adequate spawning stock biomass, the Regional Director 
may establish seasonal quotas. This component of the management program may become part of the 
real-time assessment and management discussed in Section 9.1.3. Seasonal quotas for Loligo, if any, 
will be established as part of the annual quota setting process by the Monitoring Committee, Council, 
and Regional Director prior to the upcoming fishing year. 

9.1.1.4. Specification of ABC, OV, DAH, DAP, JVP, and TALFF for //lex 

OY is alii/lex harvested pursuant to this FMP. The maximum OY for //lex is 30,000 mt. 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. 

9.1.1.5. Specification of ABC. OV, DAH. DAP, JVP, and TALFF for Atlantic mackerel 

The Regional Director, in consultation with the Council, determines annual specifications relating to OY, 
DAH, DAP, JVP, and TALFF. The Council and Regional Director review yearly the best available 
biological data pertaining to the stock. ABC is the allowable biological catch in US waters for the 
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upcoming fishing year. C is defined as the quantity of mackerel that is expected to be caught in 
Canadian waters. The total catch of Atlantic mackerel (ABC+ C) shall not exceed long term potential 
catch (l TPC) as defined by the NEFSC. In addition, a spawning stock size (S) at the beginning of the 
fishing year for which catch estimates and quotas are being prepared equal to or greater than 900,000 
mt shall be maintained. The specification of mackerel OY, DAH, DAP, and TALFF (in metric tons) is: 

ABC = allowable biological catch in US waters for the upcoming fishing year. 

C = estimated mackerel catch (mt) in Canadian waters for the upcoming fishing year. 

S = mackerel spawning stock biomass at the beginning of the upcoming fishing year. 

LTPC = long term potential catch as specified by the NEFSC (currently estimated at 134,000 mt). 

ABC must meet the following constraints: 

ABC < = L TPC - C and 

ABC< = S - C - 900,000 mt. 

OY <:;::ABC; 

DAH < = OY. 

DAP < = OY. 

TALFF < = OY • DAH. 

From the ABC, the Regional Director, in consultation with the Council, determines the OY for the 
fishing year. The OY represents a modification (reduction) of ABC, based on biological, ecological and 
economic factors. It is intended to provide the greatest overall benefit to the nation by incorporating all 
relevant factors. Examples of biological adjustments include, but are not limited to, reductions from 
ABC to account for availability of mackerel to the US fishery and to minimize fluctuations from year to 
year that could result from the biomass of a pelagic schooling species such as mackerel. Examples of 
economic factors include, but are not limited to, the nine factors set forth below. OY will be specified 
so that ABC is less than or equal to LTPC- C and that ABC is less than or equal to S- C- 900,000 mt. 
Determining these catches involves estimating both the US and foreign harvesting potential and market 
demand. 

The OY is composed of the estimated Canadian catch, an initial DAH and an initial T ALFF (which may 
be set equal to zero). The Regional Director projects the DAH by reviewing data concerning past 
domestic commercial landings, domestic recreational catch, projected amounts of mackerel necessary 
for domestic processing and for joint ventures during the fishing year, and other data pertinent for such 
a projection. 

If the spawning stock size becomes reduced to the point where annual harvests must be reduced 
below long-term potential catch, each sector of the fishery will be reduced proportionately. Framework 
measures for the commercial fishery include minimum size limit, trip limits and/or seasonal quotas. 
Framework measures for the recreational fishery include minimum size limit, possession limits and/or 
seasonal restrictions. 

The JVP component of DAH is the portion of DAH which domestic processors either cannot or will not 
use. In addition, this specification of OY is based on such criteria as contained in the Magnuson Act, 
specifically section 201 (e), and the application of the following factors: 

1 . total world export potential by mackerel producing countries; 
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2. total world import demand by mackerel consuming countries; 

3. US export potential based on expected US harvests, expected US consumption, relative prices, 
exchange rates, and foreign trade barriers; 

4. increased/decreased revenues to the US from foreign fees; 

5. increased/decreased revenues to US harvesters (with/without joint ventures); 

6. increased/decreased revenues to US processors and exporters; 

7. increased/decreased US harvesting productivity due to decreases/increases in foreign harvest; 

8. increased/decreased US processing productivity; and 

9. potential impact of increased/decreased TALFF on foreign purchases of US products and services 
and US caught fish, changes in trade barriers, technology transfer, and other considerations. 

Proposed annual specifications of the ABC and OY and its component amounts are published in the 
Federal Register and provide for a public comment period. The notice will include a discussion of the 9 
factors listed above as they apply to the proposed OY. At the close of the public comment period, a 
notice of final annual specifications with the reasons therefore are published in the Federal Register. 

The OY may be adjusted by the Regional Director, in consultation with the Council, upward to the ABC 
at any time during the fishing year. An adjustment may be made to OY to accommodate DAH needs, 
including when the application of the above factors warrants an adjustment in TALFF. However, TALFF 
may not be adjusted to a quantity less than that already allocated to and accepted by foreign nations 
or less than that needed for bycatch. Any adjustments to the OY are published in the Federal Register 
and may provide for a public comment period. 

It is recognized that the estimate of long~term potential catch may be revised over time. It is the 
Council's intention that the most recent estimate be used and that such use will not require a Plan 
Amendment. 

9.1.1.6. Specification of ABC, OV, DAH, DAP, JVP, and TALFF for Butterfish 

Butterfish maximum OY is 16,000 mt. The Regional Director in consultation with the Council, 
determines annual specifications relating to OY, DAH, DAP, JVP, and TALFF. The Regional Director 
reviews yearly the most recent biological data, including data on discards, pertaining to the stock. If 
the Regional Director determines that the stock cannot support a level of harvest equal to the 
maximum OY, he would establish a lower ABC for the fishing year. This level represents essentially the 
modification of the MSY to reflect changed biological circumstances. If the stock is able to support a 
harvest level equivalent to the maximum OY, the ABC is set at that level. 

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 specification of OY is that the choice of OY and the conservation and management 
measures proposed to achieve it must prevent overfishing. MSY (long term potential catch; section 
5.4) has been specified at 16,000 mt for butterfish. 

The maximum OY for butterfish is 16,000 mt. The annual OY will be set following the procedures set 
forth in section 9.1.2.2. 

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, 
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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 T ALFF also 
equals zero. However, if there is a TALFF specified for Atlantic mackerel, in order to reduce waste of 
butterfish, there will be a butterfish TALFF that shall not exceed 0.08% of the allocated portion of the 
Atlantic mackerel. Note that the nine factors considered in establishing OY for mackerel do not apply 
for butterfish because the butterfish T ALFF is established for bycatch only in accordance with the 
preceding percentages. 

9.1.2. Specification of Management Measures 

9.1.2.1. Permits and fees 

9.1.2.1.1. Vessel permits and fees 

9.1.2.1.1.1. General 

Any owner of a vessel desiring to fish for Atlantic mackerel, Loligo or //lex squid or Atlantic butterfish 
within the US EEZ for sale, or transport or deliver for sale, any Atlantic mackerel, Lo/igo or //lex squid, 
or Atlantic butterfish taken within the EEZ, must obtain a permit from NMFS for that purpose. lllex, 
Lo/igo, and butterfish vessels must meet the criteria set forth in 9.1.2.1.1.2 in order to qualify for a 
moratorium permit. 

The owner of a party and charter boat (vessel for hire) must obtain a party or charter boat permit. 

A recreational vessel, other than a party or charter boat (vessel for hire), is exempt from the permitting 
requirement. 

A party or charter boat may have both a party or charter boat permit and a commercial permit for 
Atlantic mackerel or a commercial moratorium permit for squid and butterfish to catch and sell if the 
vessel meets the commercial vessel qualification requirements set forth in 9.1.2.1.1.2. However, such 
a vessel may not fish under the commercial rules if it is carrying passengers for a fee. 

9.1.2.1.1.2. Moratorium on entry to the commercial fishery for Loligo, 11/ex, and butterfish 

There will be a moratorium on entry of additional commercial vessels into the Loligo and //lex squid and 
butterfish fisheries in the EEZ. Each State is encouraged to adopt complementary moratorium measures 
for those participating in the commercial fishery. -

Under the moratorium, vessels and moratorium permits together may be bought and sold. The Regional 
Director must be notified of all sales of vessels and permits. Vessels that involuntarily leave the fishery 
(for example, vessels that were sunk or burnt) may be replaced with vessels of the same Gross 
Registered Tonnage (GRT) and overall registered length as the vessel being replaced. Commercial 
vessels that are judged unseaworthy by the Coast Guard for reasons other than lack of maintenance 
may be replaced by a vessel with the same GRT and vessel registered length. Permits may not be 
combined to create larger replacement vessels. The moratorium may be terminated or replaced at any 
time by FMP amendment. 

A vessel is eligible for a moratorium permit in the Loligo and butterfish fishery if it meets any of the 
following criteria: 

1. The vessel landed and sold 20,000 pounds of Loligo or butterfish (including joint venture landings) in 
any consecutive 30 day period between 13 August 1981 and 13 August 1993. 

2. The vessel is replacing a vessel of substantially similar harvesting capacity which involuntarily left 
the squid or butterfish fishery during the moratorium, and both the entering and replaced vessels are 
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owned by the same person. "Substantially similar harvesting capacity" means the same or less GRT 
and vessel registered length for commercial vessels. 

3. Vessels that are judged unseaworthy by the Coast Guard for reasons other than lack of maintenance 
may be replaced by a vessel with the same GRT and vessel registered length for commercial vessels. 

A vessel is eligible for a moratorium permit in the //lex fishery if it meets any of the following criteria: 

1. The vessel had five landings (including joint venture landings) of 5,000 pounds of 11/ex (that is, 
landed 5 trips of at least 5,000 pounds) between 13 August 1981 and 13 August 1993, or 

2. The owner or operator of the vessel purchased recirculating sea water equipment, an on board plate 
freezer, or a commercial blast freezer by 31 May 1994 (the freezer must be one designed for use on a 
fishing vessel, not be a residential or similar freezer installed on the boat to meet the eligibility criteria) 
and have installed the equipment and landed five trips of at least 5,000 lb. of //lex prior to the 
implementation of the final regulations of Amendment 5. 

3. The vessel is replacing a vessel of substantially similar harvesting capacity which involuntarily left 
the squid or butterfish fishery during the moratorium, and both the entering and replaced vessels are 
owned by the same person. "Substantially similar harvesting capacity" means the same or less GRT 
and vessel registered length for commercial vessels. 

4. Vessels that are judged unseaworthy by the Coast Guard for reasons other than lack of maintenance 
may be replaced by a vessel with the same GRT and vessel registered length for commercial vessels. 

A refrigerated sea water system is defined as system in which seawater is cooled by mechanical 
refrigeration and is circulated through bulk tanks which contain fish. Heat is transferred from the fish to 
the seawater in the tank to the mechanical refrigeration system , thereby cooling the fish. A plate 
freezer is defined as a system where fish are frozen by contact with refrigerated plates. 

Eligibility must be established during the first year of the FMP. In other words, the moratorium permit 
may not be applied for more than twelve months following the effective date of the final regulations or 
if a vessel is retired from the fishery. This does not affect annual permit renewals. 

Vessel permits issued to vessels that involuntarily leave the fishery may not be combined to create 
larger replacement vessels. 

Applicants for moratorium permits shall provide information with the application sufficient for the 
Regional Director to determine if the vessel meets the eligibility requirements. Sales receipts or dealer 
weighout forms signed by the dealer and, for condition 3, a notarized statement from marine architects 
or surveyors or shipyard officials will be considered acceptable forms of proof. 

9.1.2.1.1.3. Commercial fishery incidental catch permit 

A vessel that does not qualify for a Lo/igo/butterfish or //lex moratorium permit may land Loligo, //lex, 
and/or butterfish if ( 1) it possesses an incidental catch permit, (2) fishes with a net legal in the directed 
fishery, (3) lands no more that 2,500 pounds of each species (Lo/igo, 11/ex, and/or butterfish) per trip, 
and (4) the operator of the vessel files the appropriate trip reports. The bycatch allowance may be 
adjusted by the Regional Director based on the recommendation of the Council. 

9.1.2.1.1.4. Permit application 

The owner or operator of a qualified US vessel may obtain the appropriate Federal 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 vessel, official Coast Guard number, directed fishery or fisheries, gear type or 
types utilized to take Atlantic mackerel, squid, or butterfish, gross tonnage of vessel, the permit 
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number of any current or previous fishery permit issued to the vessel, radio call sign, registered 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 including captain, 
fish hold capacity (to the nearest 100 lbs), quantity of Atlantic mackerel, squid, or butterfish legally 
landed during the year prior to the one for which the permit is being applied (documented by sales 
records), principal State of landing, the home port of the vessel, and number of passengers the vessel 
may carry (for party and charter boats). Operators of commercial vessels must also supply information 
required to establish that the vessels qualify for a permit pursuant to the moratorium. The Regional 
Director will notify the applicant of any deficiency in the application. If the applicant fails to correct the 
deficiency within 1 5 days following the date of notification, the application will be considered 
abandoned. 

Applicants for a permit under this FMP must agree, as a condition of issuance of the permit, to fish in 
accordance with Federal rules whether they are fishing in the EEZ or State waters, unless State rules 
are more restrictive .. 

Permits expire: (1) when the owner or operator retires the vessel from the fishery, or (2) on 31 
December of each year, or (3) when the ownership of the vessel changes; however, the Regional 
Director shall authorize continuation of a vessel permit for the Atlantic mackerel, squid, or butterfish 
fishery if the new owner so requests. Applications for continuation of a permit must be addressed to 
the Regional Director. 

The permit must be carried, at all times, on board the vessel for which it is issued, and must be 
maintained in legible condition. The permit, the vessel, its gear and catch shall be subject to inspection 
upon request by any authorized official. 

The Federal costs of implementing an annual permit system for the sale of Atlantic mackerel, squid, or 
butterfish shall be charged to permit holders as authorized by section 303(b) ( 1 ) of the Magnuson Act. 
In establishing the annual fee, the Regional Director will ensure that the fee does not exceed the 
administrative costs incurred in issuing the permit, as required by section 304(d) of the Magnuson Act. 
Proper accounting for administrative costs may include labor costs (salary and benefits of permitting 
officers plus prorated share of secretarial support and supervision at both the NMFS regional and 
headquarters levels), computer costs for creating and maintaining permit files (prorated capital costs, 
time share and expendable supplies), cost of forms and mailers (purchase, preparation, printing and 
reproduction), and postage costs for application forms and permits. 

9.1.2.1.2. Dealer permits and fees 

Any dealer of Atlantic mackerel, squid, or butterfish must have a permit. A dealer of Atlantic mackerel, 
squid, or butterfish is defined as a person or firm that receives Atlantic mackerel, squid, or butterfish 
for a commercial purpose from the owner or operator or a vessel issued a moratorium permit pursuant 
to this FMP for other than transport. 

An applicant must apply for a dealer permit in writing to the Regional Director. The application must be 
signed by the applicant and submitted to the Regional Director at least 30 days before the date upon 
which the applicant desires to have the permit made effective. Applications must contain the name, 
principal place of business, mailing address and telephone number of the applicant. The Regional 
Director will notify the applicant of any deficiency in the application. If the applicant fails to correct the 
deficiency within 15 days following the date of notification, the application will be considered 
abandoned. Except as provided in Subpart D of 15 CFR Part 904, the Regional Director will issue a 
permit within 30 days of the receipt of a completed application. 

A permit expires on 31 December of each year or if the ownership or the dealer changes. Any permit 
issued under this section remains valid until it expires, is suspended, is revoked, or ownership changes. 
Any permit which is altered, erased, or mutilated is invalid. The Regional Director may issue 
replacement permits. Any application for a replacement permit shall be considered a new permit. 
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A permit is not transferable or assignable. It is valid only for the dealer to whom it is issued. 

The permit must be displayed for inspection upon request by an authorized officer or any employee of 
N M FS designated by the Regional Director. 

The Regional Director may suspend, revoke, or modify, any permit issued or sought under this section. 
Procedures governing permit sanctions or denials are found at Subpart D of 15 CFR Part 904. The 
Regional Director may, after publication of a notice in the Federal Register, charge a permit fee. Within 
1 5 days after the change in the information contained in an application submitted under this section, 
the dealer issued the permit must report the change in writing to the Regional Director. 

The Regional Director shall recognize State dealer permits in lieu of Federal dealer permits if the permits 
contain the necessary information and are forwarded to the Regional Director by the appropriate State. 

9.1.2.1.3. Operator permit and fees 

An operator of a vessel with permit issued pursuant to this FMP (either a moratorium permit or a 
party/charter boat permit) must have an Operator's Permit issued by NMFS. Any vessel fishing 
commercially for Atlantic mackerel, squid, or butterfish under a moratorium permit or recreationally 
with a party/charter boat permit must have on board at least one operator who holds a permit. That 
operator may be held accountable for violations of the fishing regulations and may be subject to a 
permit sanction. During the permit sanction period, the individual operator may not work in any 
capacity aboard a federally permitted fishing vessel. 

The permit program has the following requirements: 

1. Any operator of a vessel fishing for Atlantic mackerel, squid, or butterfish must have an operator's 
permit issued by the NMFS Regional Director. 

2. An operator is defined as the master or other individual on board a vessel who is in charge of that 
vessel (see 50 CFR 620.2). 

3. The operator is required to submit an application, supplied by the Regional Director, for an 
Operator's Permit. The permit will be issued for a period of up to three years. 

4. The applicant would provide his/her name, mailing address, telephone number, date of birth and 
physical characteristics (height, weight, hair and eye color, etc.) on the application, and would be 
requested to provide his/her social security number. In addition to this information, the applicant must 
provide two passport-size color photos. 

5. The permit is not transferable. 

6. Permit holders would be required to carry their permit aboard the fishing vessel during fishing and 
off-loading operations and must have it available for inspection upon request by an authorized officer. 

7. The Regional Director may, after publication in the Federal Register, charge a permit fee. 

9.1.2.2. Atlantic Mackerel. Squid. and Butterfish FMP Monitoring Committee 

The Atlantic Mackerel, Squid, and Butterfish Monitoring Committee will be made up of staff representa· 
tives of the Mid-Atlantic and New England Fishery Management Councils, the Northeast Regional 
Office, and the Northeast Fisheries Science Center. The MAFMC Executive Director or his designee will 
chair the Committee. 

The Atlantic Mackerel, Squid, and Butterfish Monitoring Committee will annually review the best 
available data including, but not limited to, commercial and recreational catch/landing statistics, current 
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estimates of fishing mortality, stock status, the most recent estimates of recruitment, VPA results, 
target mortality levels, beneficial impacts of size/mesh regulations, as well as the level of 
noncompliance by fishermen or States and recommend to the Council Committee commercial (annual 
quota, minimum fish size, and minimum mesh size) and recreational (possession and size limits and 
seasonal closures) measures designed to assure that the target harvest level (QY) for Atlantic mackerel, 
squid, or butterfish is not exceeded. The Committee will also review the gear used to catch Atlantic 
mackerel, squid, or butterfish to determine whether gear other than otter trawls needs to be regulated 
to help assure attainment of the harvest rate target and propose such regulations as appropriate, 
including seasonal quotas in the Loligo fishery. Seasonal quotas, if any, will be established prior to the 
upcoming fishing year. 

The Council will receive the report of the Committee and make its recommendations to the Regional 
Director. The Regional Director will receive the report of the Council and publish his report in the 
Federal Register for public comment by the date specified in the regulations. Following the review 
period, the Regional Director will set the final quota and other management measure adjustments for 
the year. If seasonal quotas are established in the Loligo fishery, they will be specified as part of the 
annual quota setting process prior to the upcoming fishing year. 

In summary, the steps from the Monitoring Committee for action by the Regional Director are: 

1 . The Monitoring Committee reviews the data and makes its recommendations to the Mackerel, Squid, 
and Butterfish Committee. 

2. The Mackerel, Squid, and Butterfish Committee consider the recommendations of the Monitoring 
Committee and makes their recommendations to the Council. 

3. The Council considers the recommendations of the Mackerel, Squid, and Butterfish Committee and 
make their recommendations to the Regional Director. 

4. The Regional Director considers the recommendations of the Council and publishes proposed 
measures in the Federal Register. 

The Monitoring Committee, Mackerel, Squid, and Butterfish Committee, and Council meetings will all 
be open to the public and provide an opportunity for public comment. The publication of the Regional 
Director's proposed action in the Federal Register provides an opportunity for public comment at that 
level. 

9.1 .2.3. Time and area restrictions 

Foreign vessels fishing for Atlantic mackerel shall be subject to the applicable time and area restrictions 
and fixed gear avoidance regulations at 50 CFR 611 . 

The Regional Director may limit the areas where directed foreign fishing and joint venture transfers 
from US to foreign vessels may take place. Directed foreign fishing must be conducted seaward of at 
least 20 miles from the shore. The Regional Director, in consultation with the Council, may move the 
boundary a greater distance from shore and may also establish northern, eastern, and southern 
boundaries for the area of directed foreign fishing (see 9.2.2 for an explanation). Operations of foreign 
vessels in support of US vessels (that is, joint ventures) may operate anywhere in the EEZ throughout 
the management unit unless specific areas are closed to them. 

9.1 .2.4. Minimum mesh requirements for Loligo 

Owners or operators of otter trawl vessels possessing Loligo squid may only fish with nets having a 
minimum mesh size of 1 7/8" diamond, inside stretch measure, applied throughout the entire net 
including the body and codend. This minimum mesh size requirement applies to the inner portion of the 
net and codend. If the squid are landed in a State that has a more stringent mesh regulation, the State 
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regulation would prevail. 

The owners or operators of a fishing vessel possessing Loligo squid shall not use any device, gear, or 
material, including, but not limited to, nets, net strengtheners, ropes, lines, or chaffing gear, on the 
outer portion of a trawl net with a mesh opening of less than 4.5 inch mesh (stretch, inside measure). 

Any combination of mesh or liners that effectively decreases the mesh below the minimum size is 
prohibited, except that a liner may be inserted in the rear portion of the codend which may not extend 
more than ten meshes forward of the rear most portion of the cod end. 

Owners or operators of otter trawl vessels possessing Loligo squid may not have available for 
immediate use any net, any piece of net not meeting the minimum mesh requirements, or mesh that is 
rigged in a manner that is inconsistent with the minimum mesh size requirement. A net that conforms 
to one of the following specifications and that can be shown not to have been in recent use is 
considered to be not "available for immediate use": 

( 1 ) A net stowed below deck, provided: 

(i) it is located below the main working deck from which the net is deployed and retrieved; 

(ii) the towing wires, including the "leg" wires, are detached from the net; and 

(iii) it is fan·folded (flaked) and bound around its circumference. 

(2) A net stowed and lashed down on deck, provided: 

(i) it is fan·folded (flaked) and bound around its circumference; 

(ii) it is securely fastened to the deck or rail of the vessel; and 

(iii) the towing wires, including the leg wires, are detached from the net. 

(3) A net that is on a reel and is covered and secured, provided: 

(i) the entire surface of the net is covered with canvas or other similar material that is securely 
bound; 

(ii) the towing wires, including the leg wires, are detached from the net; and 

(iii) the codend is removed from the net and stored below deck. 

(4) Nets that are secured in a manner approved by the Regional Director, provided that the Regional 
Director has reviewed the alternative manner of securing nets and has published that alternative in 
the Federal Register. 

During the months of June, July, August, and September otter trawl vessels participating in the 
directed fishery for //lex shall be exempt from the Lollgo minimum mesh requirements if they possess 
Loligo. For the purposes of this exemption, the directed //lex fishery for this time period shall be defined 
as otter trawl fishing for //lex seaward of the 50 fathom depth contour. Any vessel possessing Lollgo 
which fished under the //lex exemption must not have available for immediate use any net with mesh 
sizes less than specified above for Lo/igo when the vessel moves landward of the 50 fathom contour. 
In addition, otter trawl vessels participating in the directed sea herring fishery shall be exempt from the 
Loligo mesh requirement provided their catch is comprised of 75% or more by weight of sea herring. 

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. Since 
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some fishermen may attempt to circumvent the minimum mesh requirement, it is recommended that 
the penalty for the first offense be a six month loss of moratorium 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 would be expunged from the 
record. 

The minimum net mesh size could be changed annually, if appropriate, following the Atlantic Mackerel, 
Squid and Butterfish FMP Monitoring Committee process set forth in 9.1.2.2. However, the change in 
minimum mesh size shall become effective one calendar year after the year for which the quota 
specifications are being made by the Regional Director. Based upon the recommendations of the 
Monitoring Committee and Council, the Regional Director, by regulatory amendment, shall implement 
regulations on gear other than otter trawls to achieve discards of Loligo squid equivalent to the 
discards with otter trawls given the minimum net mesh requirements. This provision is intended to 
address the problem that could develop if gear currently not in significant use in the squid fishery are 
developed as a way of avoiding the minimum otter trawl mesh rule. 

9.1.2.5. Catch limitations 

9.1.2.5.1. General 

The fishing year for Atlantic mackerel, //lex, Loligo, and butterfish is the twelve (12) month period 
beginning 1 January. 

The specification of OYs and other values for the squids, Atlantic mackerel, and butterfish are 
described in Section 9.1.1 and need not be repeated here. On an annual basis, the Regional Director, 
based on the recommendations of the Council, and after giving opportunity for public notice and 
comment, sets initial annual values for the terms specified in Section 9.1.1. 

On or before 15 October of each year, the Council will prepare and submit recommendations to the 
Regional Director of the initial annual amounts for the fishing year beginning 1 January, based on 
-information gathered from sources including: (1) for mackerel, results of a survey of domestic 
processors and joint venture operators of estimated processing capacity and intent to use that 
capacity; (2) for mackerel, results of a survey of fishermen's trade associations of estimated fish 
harvesting capacity and intent to use that capacity; (3) landings and catch statistics; (4) stock 
assessments; and (5) any other relevant scientific information. 

By 1 November each year, the Secretary will publish a notice in the Federal Register that specifies 
preliminary initial amounts of OY, DAH, DAP, JVP, and TALFF for Atlantic mackerel. The amounts will 
be based on information submitted by the Council and from relevant sources including those sources 
specified above. In the absence of a Council report, the amounts will be based on information from the 
sources specified and other information considered appropriate by the Regional Director. The Federal 
Register notice will provide for a comment period. The Council's recommendation and all relevant data 
will be available in aggregate form for inspection at the office of the Regional Director during the public 
comment period. If the preliminary initial amounts differ from those recommended by the Council, the 
notice must clearly state the reason(s) for the difference(s) and specify how the revised specifications 
satisfy the 9 factors set forth in section 9.1.1.5. 

On or before 15 December of each year, the Secretary will make a final determination of the initial 
amounts for Atlantic mackerel, considering all relevant data and any public comments and will publish a 
notice of the final determination and response to public comments in the Federal Register. If the final 
amounts differ from those recommended by the Council, the notice must clearly state the reason(s) for 
the difference(s) and specify how the revised specifications satisfy the 9 factors set forth in section 
9.1.1.5. 

Additional adjustments may be made to annual values for OY, DAH, and T ALFF for the mackerel 
fishery during the year. The Regional Director, in consultation with the Council, may modify these 
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values up to ABC, applying the factors described in Section 9.1.1, for the benefit of the nation. The 
Secretary will publish a notice in the Federal Register and provide for comment before such revisions 
may take effect. 

NMFS shall close the US fishery for Lo!lgo, //lex, mackerel, or butterfish wlien US fishermen have 
harvested 80% of the allowable domestic harvest if such closure is necessary to prevent the allowable 
domestic harvest from being exceeded. The closure will be in effect for the remainder of the fishing 
year. If such a closure is necessary, NMFS will provide adequate notice to US fishermen and to the 
Executive Directors of the New England, Mid-Atlantic, and South Atlantic Fishery Management 
Councils. During a period of closure, the trip limit for the species for which the fishery is closed is 10% 
of the weight of the total amount of fish on board for vessels with Loligo/butterfish moratorium 
permits, //lex moratorium permits or mackerel commercial permits. 

Also see 9.1.1.3 for a Loligo seasonal quota framework provision. 

9.1.2.5.2. Joint ventures and foreign fishing 

The Amendment continues the procedure of permitting joint ventures for Atlantic mackerel on a case 
by case basis, so long as joint ventures do not negatively impact US harvesters or processors. The 
Council believes that this is a reasonable approach. In other words, joint ventures are considered on a 
case by case basis for Atlantic mackerel if such joint ventures would not have a negative impact on the 
development of the US harvesting and processing sectors. 

In order to facilitate development of the US fishery, the Regional Director may impose special 
conditions on joint ventures and directed foreign fishing activities. Such special conditions may include 
a ratio between the tonnage that may be caught in a directed foreign fishery relative to the tonnage 
that may be purchased over-the-side from US vessels and relative to the tonnage of US processed fish 
that must be purchased by the venture. These conditions will be developed through the annual 
specification setting process. They may be set as minimums against which applicants may submit 
proposals. It is the Council's intent that proposals offering the most advantageous arrangements for 
the US fishery get priority consideration (rather than the available quantities of JVP or TALFF, if any, 
being distributed among all applicants). 

In order to set appropriate levels of required purchases of domestic harvested and processed product, 
that is, ratios, information on prices and costs must be obtained or estimated. The most important 
factor is the price of mackerel in the world market. Costs to be considered include the cost of 
operating the fishing and processing vessels (US and foreign), the foreign fishing fee and observer fee 
established by NMFS, transportation costs to the foreign market, prices asked by US fishermen for US 
harvested mackerel, and prices asked by US processors for US processed product. The guiding 
principle behind the establishment of ratios is to maximize benefits to the US fishing industry. It is 
expected that the ratios may change from year to year as the prices and costs vary. Input from US 
harvesters and processors is obtained annually before the ratios are chosen. 

9.1.2.6. Types of vessels, gear, and enforcement devices 

Foreign nations fishing for Atlantic mackerel, squid, or butterfish are subject to the gear restrictions set 
forth in 50 CFR 611.1.50(c). 

9.1.2. 7. Atlantic Mackerel Control Date 

When the landings of Atlantic mackerel by US vessels with commercial permits first reach 50% of 
Allowable Biological Catch the Secretary of Commerce will immediately announce in the Federal 
Register a control date for possible entry limitation into the Atlantic mackerel fishery. However, the 
Council reserves the right to modify this percentage should the exercise of it's judgement so dictate. 
For purposes of this action, landings of Atlantic mackerel by US vessels is defined to include transfer at 
sea from US vessels to foreign vessels as well as landings at US docks. 
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9.1.2.8. Experimental Fishery 

The Regional Director, in consultation with the Executive Director, may exempt any person or vessel from 
the reQuirements of this FMP for the conduct of experimental fishing beneficial to the management of the 
mackerel, sQuid, or butterfish resources or fisheries. 

The Regional Director may not grant such exemption unless it is determined that the purpose, design, and 
administration of the exemption is consistent with the objectives of the FM P, the provisions of the 
Magnuson Act, and other applicable law, and that granting the exemption will not: 

1 . have a detrimental effect on the Atlantic mackerel, SQuid, or butterfish resource and fishery or cause 
any Quota to be exceeded; or 

2. create significant enforcement problems. 

Each vessel participating in any exempted experimental fishing activity is subject to all provisions of this 
FM P except those necessarily relating to the purpose and nature of the exemption. The exemption will be 
specified in a letter issued by the Regional Director to each vessel participating in the exempted activity. 
This letter must be carried aboard the vessel seeking the benefit of such exemption. 

All experimental activities must be consistent with the harvest rates in the FM P. 

It is the Council's intention that experimental fisheries are shortMterm fisheries to answer specific 
management questions and are not used to resolve shortMcomings in existing fishery management plans. 

9.1.2.9. Transfer at Sea 

Only vessels which possess Loligo, //lex, or butterfish moratorium permits may transfer their catch at sea. 

9.1.2.10. Other Measures 

Each US fishing vessel shall display its official number on the deckhouse or hull and on an appropriate 
weather deck. Foreign fishing vessels shall display their International Radio Call Signs (IRCS) on the 
deckhouse or hull and on an appropriate weather deck. The identifying markings shall be affixed and shall 
be of the size and style established by NMFS. Fishing vessel means any boat, ship or other craft which is 
used for, eQuipped to be used for, or of a type which is normally used for, fishing, except a scientific 
research vessel. Fishing vessel includes vessels carrying fishing parties on a per capita basis or by charter 
which catch Atlantic mackerel, sQuid, or butterfish for any use. 

Vessels conducting fishing operations pursuant to this FMP are subject to the sanctions provided for in the 
Magnuson Act. 

Pursuant to Section 204(b)( 12) of the Magnuson Act, if any foreign fishing vessel for which a permit has 
been issued has been used in the commission of any act prohibited by section 307 of the Magnuson Act 
the Secretary may, or if any civil penalty imposed under section 309 of the Magnuson Act has not been 
paid and is overdue the Secretary shall: (a) revoke such permit, with or without prejudice to the right of the 
foreign nation involved to obtain a permit for such vessel in any subsequent year; (b) suspend such permit 
for the period of time deemed appropriate; or (c) impose additional conditions and restrictions on the 
approved application of the foreign nation involved and on any permit issued under such application, 
provided, however, that any permit which is suspended pursuant to this paragraph for nonpayment of a 
civil penalty shall be reinstated by the Secretary upon payment of such civil penalty together with interest 
thereon at the prevailing US rate. Foreign nations fishing for Atlantic mackerel, squid, or butterfish are 
subject to the incidental catch regulations set forth at 50 CFR 611.13, 611.14, and 611.50. 

The Regional Director may place sea samplers aboard vessels if he determines a voluntary sea sampling 
system is not giving a representative sample from the mackerel, sQuid, or butterfish fisheries. 
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9.1.3. Specification and Sources of Pertinent Fishery Data and Real-time Assessment and Management 
Framework Measures 

9.1.3.1. General 

Section 303(a)(5) of the MFCMA requires at teast 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 collect on a continuing basis and make available to the Councils: ( 1) Atlantic 
mackerel, squid and butterfish catch, effort, and exkvessel value and the catch and ex-vessel value of 
those species caught in conjunction with this species complex 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 aggregation; (2) catch and effort for the recreational fishery; 
(3) biological (e.g., length, weight, age, and sex) samples 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. It is mandatory that these data be collected for the entire management unit on a 
compatible and comparable basis. 

It is intended that the reporting requirements in this FMP are identical with those required by the Summer 
Flounder, Northeast Multispecies, and Atlantic Sea Scallop FMPs, so that fishermen and dealers do not 
need to file duplicate reports. 

States are encouraged to implement equivalent fishery data collection systems for the development of a 
coordinated statistics gathering effort. 

Foreign fishermen are subject to the reporting and record keeping requirements in 50 CFR 611 . 

9.1.3.2. Commercial vessels 

Commercial logbooks must be submitted, at a minimum, on a monthly basis by Federal moratorium permit 
holders in order to monitor the fishery. The Secretary may implement additional data collection procedures. 
Real-time assessment and management of the Loligo and //lex resources may be necessary due to the risk 
of overfishing stocks comprised of only a single cohort. During year one of the management program, the 
Regional Director shall specify the data elements and reporting time frames necessary to establish a real
time assessment and management program for the annual squid species. In addition, the Council will 
investigate the feasibility and costs and benefits of implementing such a management system in year two 
of the management program. 

9.1.3.3. Party and charter boats 

Operators of party and charter boats with Federal permits issued pursuant to this FMP must submit 
logbooks monthly showing at least name and permit number of the vessel; total amount in pounds and 
numbers of each species taken; date(s) fished; number of trips; duration of trip; locality fished; crew size; 
landing port; number of anglers carried on each trip; and discard rate. 

9.1.3.4. Dealers 

In order to monitor the fishery and enable the Regional Director to forecast when a closure will be needed, 
dealers with permits issued pursuant to this FMP must submit weekly reports showing at least the quantity 
of Atlantic mackerel, Lo/igo, //lex, and butterfish purchased (in pounds), and the name and permit number 
of the vessels from whom the Atlantic mackerel, Loligo, //lex, and butterfish was purchased. 

Buyers that do not purchase directly from vessels are not required to submit reports under this provision. 
Dealers should report only those purchases from vessels (fishermen with commercial moratorium permits)· 
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9.1.3.5. 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 Secretary may 
implement necessary data collection procedures through amendments to the regulations. 

9.1.3.6. Falsification of data 

Vessel owners or operators or dealers who falsify data in order to Qualify for a moratorium permit will lose 
their vessel or dealers permit. 

9.2. ANAL VSIS 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 
continuous basis, the optimum yield from each fishery 

The best scientific information available indicates that squid, mackerel, and butterfish are not currently 
overfished. Harvests at the OY levels described in the FMP should not endanger future harvests at 
comparable levels. Overfishing has been defined (section 9.1.1.2). The provisions of the FMP concerning 
setting annual quotas prevents overfishing. 

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

The FMP is based on the best and most recent scientific information. 

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 close coordination 

The FMP meets the requirements of this standard by simultaneously managing Atlantic mackerel, Loligo, 
//lex. and butterfish in a complementary manner. The FMP also takes into account the catch of mackerel 
outside US waters. This Amendment expands the geographical limits of the management unit to the 
geographical range of the squid species Loligo pealei and //lex il/ecebrosus and butterfish (Peprilus 
triacanthus) including the Gulf of Mexico. 

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 
fishermen, such allocation shall be (A) fair and equitable to all such fishermen; (8) reasonably calculated to 
promote 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 OY and DAH estimates described in the FMP will accommodate all US demand for sQuid, Atlantic 
mackerel, and butterfish in the commercial and recreational fisheries without prejudice to residents of any 
State. The seasonal movements and distributions of these species make it extremely unlikely that 
fishermen of any State could harvest the DAH before the species become available to other US fishermen. 

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

The FMP permits growth of the US fishery up to maximum biological levels. The only restrictions placed on 
US fishermen are the overall quotas, and the permitting requirement. No measures would change the 
economic structure of the industry or the economic conditions under which the industry operates. 
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9.2.1.6. Conservation and management measures shall take into account and allow for variations and 
contingencies in, fisheries, fishery resources, and catches 

The FMP anticipates fluctuations in species abundance and expected trends in demand for mackerel, the 
squids, and butterfish. 

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

The FMP is consistent with and complements, but does not duplicate, management measures contained in 
other FMPs and PMPs. 

9.2.2. Entry limitations in the squid and butterfish fisheries 

limited Entry as a Discretionary Provision of a Plan 

The MFCMA (Section 303(b)(6)) provides that· a fishery management plan may establish a system for 
limiting access to a managed fishery in order to achieve Optimum Yield if, in developing such a system, 
the Council and the Secret~ry take into account six factors. A discussion of those factors and their 
application to the proposed limited entry program for the squid and butterfish fishery follows: 

A. Present participation in the fishery. 

There were 3,061 vessels with Federal commercial permits issued pursuant to the Atlantic Mackerel, 
Squid, and Butterfish FMP in 1993. The hold capacity of those vessels was approximately 49,600 mt. 
Based on unpublished NMFS weighout data, 277 vessels landed Atlantic mackerel, 383 vessels landed 
Loligo squid, 54 vessels landed //lex squid and 310 vessels landed Atlantic butterfish in 1993 (Tables 35-
38). Roughly two thirds of the vessels who reported landing any Lo/igo (260 out of 383) accounted for 
99% of the catch. About one third of the total number of vessels reporting Loligo landings accounted for 
90% of the catch. For Atlantic mackerel, 58 of the 277 vessels (21 %) who reported landing mackerel 
accounted for 95% of. the catch. For //lex, 18 out 54 vessels (33%) which reported landing any //lex 
accounted for 99% of the total. Finally, 40% of the total number of vessels that reported landing any 
butterfish accounted for 90% of the catch. 

Discussion on the number of vessels that would qualify for the squid and butterfish moratoria is based on 
the Northeast Fishery Science Center weighout files. These files cover the States from Maine through 
Virginia. They do not cover North Carolina and south. Vessels in the sample States may not be included 
in the weighout. In addition vessels that could qualify for the moratoria by having transferred to foreign 
vessels through joint ventures are not included in the weighout. Therefore, the number of vessels 
indicated as qualifying should be considered a low estimate. 

Using Loligo as an example, only 10% of the vessels which possessed Federal Atlantic mackerel, squid, 
and butterfish permits reported landing at least one pound of Lo/igo in 1993 based on NMFS weighout 
data. Of this 10%, about one third landed 90% of the catch. 

Those vessels who have legitimately been involved in the directed fisheries for Loligo, //lex, and butterfish 
will not be excluded. Under the qualifying criteria for a Lohgo/butterfish moratorium permit, approximately 
400 vessels should qualify based on NMFS weighout data. Under the lllex criteria, approximately 60 
vessels should qualify (based on NMFS weighout data). Those which took small quantities in the past will 
be able to continue to do so under the bycatch provisions of this Amendment. However, further 
expansion of entry into the directed fisheries will be controlled, thus over-capitalization will be avoided. 
The number of vessels which landed greater than 2500 pounds per trip of Loligo, butterfish,and/or //lex, 
but did not qualify under the moratoria criteria is currently unknown. 

B. Historical fishing practices in, and dependence on, the fishery. 
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The squid and butterfish resources were utilized almost exclusively by the distant water foreign fishing 
fleets prior to the passage of the Magnuson Act. The process of Americanization of the fishery began in 
the early 1980's. Since then, the harvest capacity of the domestic fleet has grown such that the Loligo 
resource is considered fully utilized (NMFS 1994). NMFS, in 1994, classified the //lex and butterfish 
resources as under-exploited. However, if demand continues to increase and market opportunities improve 
for these species, full utilization could be rapidly achieved given current fleet harvest capacity. A complete 
description of the importance of these species to fisheries of various geographical regions is given in 
section E below. 

C. The economics of the fishery. 

An economic description of the fishery is given in Section 8. In terms of value, the east coast squid 
fisheries are by far the most important of the squid fisheries in the US. The combined value of the east 
coast squid catch in 1991 was $35.6 million. This amounted to 85% of the total value of all squid landed 
in the United States in 1991. The US component of this fishery has grown steadily over the last decade. It 
is one of the few fisheries on the east coast of the US that is not severely overfished or over-capitalized. 
The Council seeks to limit entry into these fisheries to insure that this does not occur. 

The ultimate goal of limited entry is to achieve optimum yield. The current hold capacity of the fleet is 
sufficient to sustain current fishing levels and potential future increases due to growth in demand. If entry 
is not limited, profits would likely be dissipated due to the increase among fishery participants in the 
industry. Furthermore, potential over-capitalization of the fleet could occur. The issue of over-capitalization 
is of considerable importance, especially in the squid industry. This fishery requires vessels that are 
capable of catching, handling, and processing large quantities of animals while meeting market product 
quality standards. 

With the implementation of this amendment, existing vessels would not be forced out of the fishery as 
long as other minimum standards established in the fishery are met. In the long term, market forces would 
aid in reaching an equilibrium level as far as the number of participants in the industry is concerned. Given 
the current characteristics of the fishery, the implementation of limited entry would be expected to have a 
positive impact on net benefits in the long term by preventing over-capitalization, dissipation of profits and 
achieving optimum yield. 

D. The capability of fishing vessels used in the fishery to engage in other fisheries. 

There are three types of vessels engaged in the squid and butterfish fisheries. These include large vessels 
which catch and process large volumes of the product while fishing offshore, the inshore vessels which 
target squid on a seasonal basis, and vessels which take squid and butterfish as bycatch while targeting 
other species. The vast majority of the catch is taken by the first two categories. These vessels depend 
heavily on squid fishing and have few if any alternative fisheries to engage in. 

E. The cultural and social framework relevant to the fishery. 

A Draft Fishery Impact Statement (FIS) for this Amendment (McCay eta/. 1994) is available as a separate 
document. The draft FIS presents. information on the importance of the Atlantic mackerel, squid, and 
butterfish species complex to ports from Chatham, MA through Wanchese, NC. In addition, it describes the 
other species harvested in those ports, and population and employment data for the counties in which the 
ports are located. 

In Massachusetts, the two ports examined were New Bedford and Chatham where Atlantic mackerel, 
squid, and butterfish are of minor importance. However, one notable exception is the reliance of the 
inshore trap fisheries on Loligo. Lo/lgo accounted for less than 0.05% of the value of all species landed in 
New Bedford and 2.4% of the Chatham landings in 1992. However, there has been a dramatic shift to the 
reliance of the inshore trap fisheries on Loligo over the past two decades. Loligo accounted for greater than 
90% of the value of the Chatham trap fisheries in 1993. 
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The value of the fishing industry of Rhode Island was estimated to be greater than $85 million in 1992. 
Squid was the number one species caught in Rhode Island in 1992 with 42.7 million pounds landed. Rhode 
Island was the leading state in squid landings in the US, accounting for 38% of the national total. Two 
ports, Point Judith and Quonset Point, accounted for 95% of the squid landed in Rhode Island during 
1992. Three ports make up the bulk of all fishery landings in Rhode Island: Point Judith, Quonset Point, 
and Newport. Loligo was very important to Pt. Judith in 1992 where the species ranked second by value 
and accounted for 1 5.3% of the value of all species landed. 

In Stonington, CT, squid (unclassified with respect to species) ranked fourth in value of all species landed 
in 1992. Butterfish and Atlantic mackerel were of minor importance. Squid were of particular importance 
to the otter trawl fishery accounting for 12.9% of the value of the landings by that gear. In addition, 
mackerel were important to the gill net fleet there. 

Loligo squid were very important to the New York fleet which included the ports of Montauk, Shinnecock 
and Greenport. Loligo was the most important species in this area accounting for 16.2% of the total value 
of landings in these ports. Butterfish and Atlantic mackerel were of minor importance. 

//lex and Loligo squid are major components of the landings in Cape May, NJ ranking second and third by 
value at that port in 1992. Combined they accounted for almost 20% of the value of the landings there in 
1992. Loligo are taken year round by this fleet, with //lex being targeted from May through October. 
Atlantic mackerel accounted for 1.6% of the value of Cape May landings in 1992. //lex, Loligo, and 
Atlantic mackerel accounted for 56.2% of the value of all fish landed by the otter trawl fleet based in Cape 
May. This port has come to rely more heavily on squid resources in recent years. Atlantic mackerel are 
targeted according to price and availability. 

South of New Jersey, Atlantic mackerel, squid and butterfish are of minor importance relative to the ports 
from Cape May northward. For example, Loligo squid ranked 19th in the value of fish landed in Ocean City 
Maryland in 1992, accounting for 0.2% of the value. The same pattern was observed for the ports of 
Hampton Roads, VA and Wanchese, NC. 

F. Any other relevant consideration. 

The management program is designed to avoid overfishing of the stock complex. The proposed program of 
limited entry is expected to promote conservation and economic efficiency by avoiding overfishing and 
overcapitalization in the fishery. Such program will promote resource stability and industry efficiency 
which is in the best interest of the fishing community and the nation. 

9.2.3. Elimination of TALFF and joint ventures for the squids and butterfish 

There has been no Loligo TALFF since 1986, no //lex TALFF since 1987, and no butterfish TALFF since 
1990 (only as bycatch in the mackerel fishery). There have been no Loligo or //lex joint ventures approved 
since 1987, and no butterfish ever. The US fishery has demonstrated it can harvest substantial quantities 
of these species if abundance and demand are adequate. 

The harvesting capacity of the fleet is adequate to harvest the maximum allowable catches. This is one of 
the reasons that the Council is proposing a moratorium on entry into the fisheries. It is inconsistent to limit 
entry for United States vessels and allow foreign fishing. 

Eliminating T ALFF and joint ventures in the FM P will simplify the annual specification setting process. It is 
a procedure that has been utilized in the Summer Flounder and Bluefish FMPs. The domestic squid and 
butterfish fisheries have developed to the point where it is now appropriate in those fisheries. 

Clearly, elimination of TALFF and joint ventures will eliminate potential income to the US Federal 
government from permit and poundage fees. However, that income is intended to offset NMFS and Coast 
Guard costs in managing the foreign fishing program. If there is no foreign fishing program those costs will 
not be incurred, so the revenue will not be needed. 
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From the late 1960's to the early 1980's, foreign fleets were harvesting the bulk of Loligo and //lex caught 
in US waters. However, since 1987, there have been no directed foreign landings of these two species. 
Landing estimates indicate that for the period 1983-1993 the domestic and foreign landings of Loligo and 
//lex were 88% and 12%, respectively. For the period 1987-1993, almost 100% of the Loligo and //lex 
harvested in EEZ waters were landed by the domestic fleet. The increase in the harvesting capability of the 
US fleet is due to the implementation of new managerial and technical aspects associated with the fishery 
since the mid-1980's which has been the prime driving force of the landing success of the domestic fleet. 

The foreign fleet has not been involved in the harvesting of Loligo and //lex for the last decade. This leads 
to the conclusion that the proposed elimination of T ALFF and joint ventures for Loligo and //lex would not 
have adverse effects on the harvesting capability of the US fleet. 

Foreign butterfish landings have averaged about 1 mt since 1988. Domestic landings in recent years have 
been substantially below historical average yields. The implementation of the proposed management 
measure is not expected to adversely impact the fishery. The intent of the proposed regulation is to 
maintain the traditional use and ultimately preserve the squid and butterfish stocks. 

The elimination of T ALFF and joint ventures is not expected to alter components on the cost side and it is 
expected to maintain the historical catch of the domestic fleet. 

9.2.4. Minimum mesh size for Loligo 

The Council's industry advisors report that some fishermen use liners so small that they retain Loligo below 
marketable size and the Loligo are then discarded. The result is biological and economic waste. This 
measure is intended to eliminate the use of very small liners in the Loligo fishery. One exception is the 
allowance of a small liner to be used to close the opening created by the rings in the rear most portion of 
the codend. The Amendment specifies that this liner or plug" may not extend more than ten meshes 
forward from the rear most portion of the codend. This should not significantly affect the selective 
properties of the 1 7/8" codend. 

The advisors report that 1 7/8" mesh codends are in general use in the fishery (by the fishermen that do 
not use the very small liners). They state that the 1 7/8" mesh allows the very small Loligo to escape so 
they can grow to a marketable size. 

Unpublished NEFSC sea sampling data for 1991 indicate that 80% of the tows that caught Loligo used 
liners. However, those trips represent only a small fraction of total Loligo landings and may not be 
representative of the directed Loligo fishery. Because of the poor coverage of the directed Loligo fishery io 
the sea sampling program, it is difficult to document the actual extent of current liner use and subsequent
ly to evaluate the impact of a minimum mesh rule in this fishery. 

No mesh selectivity studies have been conducted for Loligo pealei. However, Lange ( 1980) calculated the 
theoretical gains in yield per recruit for Loligo pea/ei for 45, 60, and 90 mm codend mesh sizes based on 
unpublished Japanese mesh selection factors for a closely related species of Loligo from the eastern 
Atlantic Ocean. The analysis was based upon a Ricker equilibrium yield model and assumed the typical 
seasonality observed in the fishery at that time. Yield under different mesh regulations was estimated 
based a selection factor of 1.92. This selection factor implies an L60 of 8.6 em (3.4 in) for 45 mm (1.77 in) 
mesh, 11.5 em (4.5 in) for 60 mm (2.4 in), and 17.3 em (6.8 in) for 90 mm (3.5 in) mesh. 

Yield per recruit estimates for the 60 and 90 mm meshes were consistently greater than for the 45 mm 
mesh for all levels of F when M was assumed to be less than 0. 13. Lange ( 1980) concluded that an 
increase in mesh size from 45 to 60 mm would not significantly reduce the short-term yield, and further 
that the yield per recruit would be significantly increased by the resulting increase in the size at entry to 
the fishery. 

The minimum mesh rule for Loligo has two exemptions specified in the Amendment. The first is the 
exemption for directed //lex trips seaward of the 50 fathom contour during the months of June through 
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September. This exemption was included because of concerns raised by fishermen that a small bycatch of 
Lo/igo can be expected in the //lex fishery. Since mesh smaller than 1 7/8 " is in general use in the //lex 
fishery, these vessels would be in violation of the minimum mesh rule for Loligo. Industry advisors testified 
that the Lollgo bycatch is very small and that almost all of the //lex fishing during this period occurs outside 
of the 50 fathom depth contour. Table 26 supports the notion that the directed 11/ex fishery retains a small 
bycatch of Loligo. In addition, most of the Lo/igo are inshore at this time and would not be subject to 
exploitation by smaller mesh under this exemption. The overall effect of this exemption appears to be 
positive and should have no measurable effect on the partial recruitment vector for Loligo. The second 
exemption is for the sea herring fishery. Industry advisors testified that this fishery is very clean but does 
retain a small bycatch of Loligo. Since mesh sizes less than those specified for Loligo are commonly being 
used in the herring fishery, these vessels also would be in violation of the Loligo mesh rule. The effect is 
expected to be similar to that of the //lex exemption. 

The incorporation of this management option in this Amendment is the direct response of concerns raised 
by fishermen in the industry. It is intended to decrease biological and economic waste due to the harvest 
of non-marketable animals and ultimately to result in higher yield per recruit. While Lange's analysis 
indicated an increase in yield per recruit with mesh sizes up to 90 mm, the analysis was based upon the 
assumption that Lo/igo live greater than one year. Her analysis was found to be sensitive to the value of 
natural mortality assumed. The values chosen are presumably too low given that Loligo are now known to 
live only one year. Updated estimates of changes in yield per recruit, size composition and selectivity data 
are needed to properly evaluate the potential benefits of increasing the mesh beyond the size proposed in 
this Amendment. Future assessments should estimate increases in yield associated with various mesh 
sizes based on recently published age and growth data for Loligo. Since this is a framework measure, a 
mesh size greater than the one currently proposed could then be implemented pending the outcome of 
those analyses. 

Major changes on net benefits from the implementation of this measure cannot be fully quantified given 
existing information. This measure provides that the minimum mesh size may be adjusted as part of the 
annual quota setting process, so that, if future research shows that another size is more appropriate, the 
minimum mesh requirement may be adjusted without a plan amendment. 

9.2.5. Revised Atlantic mackerel specification limits 

Since 1983 the FMP has provided limits within which the allowable catch of Atlantic mackerel may be set. 
The current FMP specifies that the catch may not exceed the amount which results in a fishing mortality 
rate of F0•1 while, at the same time, the spawning stock biomass must be maintained at 600,000 mt or 
greater. As a result of high recruitment combined with relatively low fishing rates in recent years, the 
adult stock biomass has grown to the point that the Allowable Biological Catch (ABC) has risen to 850,000 
mt under the current quota specification guidelines. However, the NEFSC has advised the Council to keep 
harvest levels at or below 200,000 mt because of the volatile nature of a pelagic schooling species such 
as Atlantic mackerel. 

As part of the preparation of this Amendment, it was considered appropriate to review the mackerel 
specification parameters so that they would yield biologically appropriate catch limits, rather than relying 
on the essentially informal advice of the NEFSC. The NEFSC felt that the gap between the estimated 
mackerel biomass and recent catch levels was so great that they should allocate their resources to other 
species. As a result, no formal stock assessment has been conducted since 1991. 

The issue, therefore, was reviewed by the Council's Scientific and Statistical Committee (SSC) at a 
meeting on April 19, 1994. The SSC recommended revising the spawning stock biomass threshold from 
600,000 mt to 900,000 mt based on a review of updated spawning stock and recruitment data. The SSC 
also recommended that ABC not exceed the long term potential catch as estimated by the NEFSC 
(currently 134,000 mt). Those SSC recommendations were adopted by the Council for this Amendment. 

The effect of these recommendations is to lower the maximum ABC, but the new level is still well above 
any catches taken by the US recreational and commercial fisheries during the 20th century. The new 
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strategy is more conservative than the current FMP, but is considered appropriate given the long-term 
history of the fishery. Based on historical data (Figure 24), whenever the catch has exceeded about 
100,000-150,000 mt, the catch dropped significantly in the next few years. 

Considering the fact that both the recreational and commercial harvest of Atlantic mackerel have been far 
below the proposed maximum ABC, it is expected that the anticipated costs in terms of reduced economic 
surpluses in the producer, consumer and recreational sectors will be very small. Furthermore, the 
establishment of management alternatives for "healthy stocks" such as the Atlantic mackerel, should 
enhance the long term stability of the fishery by preventing overfishing. The prevention of overfishing and 
potential stock collapse will lead to positive changes in net benefits. 

9.2.6. Revised Loligo MSY 

Since the beginning of MFCMA management, the Lo/lgo MSY has been 44,000 mt (as it was previously 
under ICNAF). Among other factors, this was based on an estimated 18 month life span. 

SAW-17 produced a new Lollgo assessment which revised the life span to 12 months. This assessment 
included the recommendation that MSY be set at 36,000 mt. The assessment cautioned that catches in 
excess of 30,000 mt may only be achieved during years of high abundance. This information will be taken 
into consideration during the annual specification of OY. 

The proposed MSY for Loligo is well above historical high domestic yields. The proposed MSY takes into 
consideration recently revised biological parameters for the species. This in turn, is expected to enhance 
the long term stability of the fishery. The impact on net benefits from the implementation of this option is 
expected to be positive since it should prevent overfishing. 

9.2. 7. Seasonal Loligo allocations 

There are essentially two Lollgo fisheries, an offshore winter fishery and a spring-summer inshore fishery. 
The inshore fishery generally coincides with the primary spawning season. 

In the 1970's and early 1 980' s when the foreign fishery was active, most of the catch was made from 
November through March. This was considered to negatively impact the inshore (largely southern new 
England trap) fishery such that the FMP was amended to change the fishing year from the calendar year to 
a 1 April - 31 March year. With the end of the foreign fishery the fishing year was respecified as the 
calendar year. 

The increased US catch of Lollgo can be attributed largely to increased activity in offshore winter fishery 
that emulates the old foreign fishery. There is concern that this may negatively impact the inshore fishery 
similar to the foreign fishery. Tables 39 and 40 summarize the seasonal distribution of Loligo landings by 
month and quarter for the periods 1983-1992 and 1992, respectively. There clearly has been a seasonal 
shift in landings patterns with a sharp reduction observed in the third quarter of 1 992 compared to the 
historical average (1983-92). This Amendment would allow the Regional Director to implement seasonal 
quotas to minimize these impacts. An additional benefit of seasonal quotas would be to assure that an 
adequate portion of the stock would be allowed to spawn. 

Seasonal quotas, if any, will be implemented as part of the annual quota setting process which is initiated 
by the Monitoring committee and will be specified before the beginning of the fishing year. Seasonal 
quotas could be established in a variety of ways, including monthly, bimonthly, or quarterly quotas. Their 
purpose would be to limit what the offshore fishery could take in the first six months of the calendar year, 
but that fishery would have another opportunity during the October through December period. One option 
would be to establish quarterly harvest quotas for Lollgo. The annual quota, which could be specified in 
the range of 0-36,000 mt, could be divided into quarterly components based on the historical seasonal 
distribution of landings as illustrated in Table 39. The directed fishery could operate unrestrained until 80% 
of the quarterly quota was reached and then a trip limit could be imposed until the end of that quarter. The 
trip limit would allow the continued harvest of Lo/lgo taken as bycatch in other fisheries which would 
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otherwise have to be discarded. 

This component of the management program would allow for a more equitable distribution of landings 
among the various sectors of the fishery. The evaluation of potential seasonal allocations related to each 
specific fishery requires biological, social and economic data which are limited at the present time. As a 
result, the costs and benefits associated with seasonal allocations cannot be fully addressed at this point. 
However, displacement of fishermen would be avoided by allowing historical allocations to continue. 

It is expected that individuals involved in different aspects of the Loligo fishery and the nation as a whole 
would benefit from a comprehensive analysis of the expected benefits and costs associated with this 
regulatory alternative. The enactment of a framework addressing seasonal Loligo allocations is expected to 
have positive benefits by allowing an equitable seasonal allocation of the resource. 

9.2.8. No Transfer at Sea by Non·Moratorium Vessels 

The provision included in the plan which prohibits non-moratorium vessels from transferring at sea is 
intended to preserve the integrity and intent of the limited entry program. The plan allows for non
moratorium vessels to land 2,500 pounds or less of Loligo, //lex or butterfish per trip. This provision was 
added to prevent a discard problem by non-moratorium vessels from occurring . However, non-moratorium 
vessels could circumvent the moratorium by transferring their catch at sea . Therefore, the Council has 
chosen to include the no transfer at sea by non-moratorium vessels provision to prevent this . 

9.2.9. Atlantic Mackerel Control Date 

The Amendment provides that when the landings of Atlantic mackerel by US vessels with commercial 
permits first reach 50% of ABC the Secretary will immediately announce in the Federal Register a control 
date for possible entry limitation into the Atlantic mackerel fishery. The goals of the Council in adopting 
this measure were two-fold. First, the recent landings of mackerel by the US fleet have been well below 
ABC primarily due to a lack of markets (see Chapter 8). The Council was concerned that to limit entry to 
the mackerel fishery at the present time would discourage attempts by US harvesters and/or processors 
from developing the fishery and markets any further than those that currently exist for a resource which 
appears to grossly under-exploited. However, the Council was concerned that if markets were to develop 
without some safeguards in place, the fishery could become rapidly over-capitalized. The Council thus 
adopted the 50% trigger as a compromise to allow further expansion of the fishery while maintaining some 
ability to safeguard against rapid over-capitalization of the fishery. 

9.2.10. Loss of Permit for Falsification of Data 

During the course of the development of this Amendment, concern was expressed by many that individuals 
may falsify their landing records in order to qualify for a moratorium permit. To discourage this from 
occurring, the Council has chosen to provide for the loss of permit if an individual falsifies records or data 
to qualify for a moratorium permit. This applies to both dealer and moratorium permits. This provision 
should discourage this activity from occurring, and should help to insure that only qualified vessels will 
receive moratorium permits. 

9.2.11. Fishery Impact Statement 

The Magnuson Act requires that every FMP or Amendment "include a fishery impact statement for the 
plan or amendment (in the case of a plan or amendment thereto submitted to or prepared by the Secretary 
after October 1, 1990) which shall assess, specify, and describe the likely effects, if any, of the 
conservation and management measures on (A) participants in the fisheries affected by the plan or 
amendment; and (8) participants in the fisheries conducted in adjacent areas under the authority of another 
Council, after consultation with such Council and representatives of those participants." 

In order to comply with the consultation provisions, a member of the New England Council was appointed 
a voting member off the Mid-Atlantic Council's Squid, Mackerel, and Butterfish Committee. Industry 
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members from Massachusetts, Rhode Island, and North Carolina were treated as part of the Mid-Atlantic 
Council's Squid, Mackerel, and Butterfish Industry Advisory Subcommittee. Public hearings on 
Amendment 5 were held in New England as well as in the Mid-Atlantic. Summaries of the hearings are 
presented in Appendices 4 and 5. 

In order to identify the ports important to fisheries managed by the Mid-Atlantic Council and to identify 
the fisheries relatively important to those ports, the Council retained Dr. Bonnie J. McCay of Rutgers 
University to prepare a background document (McCay et al. 1993). The research covered ports from 
Chatham, Massachusetts, to Wanchese, North Carolina. McCay eta/ is largely based on two data sources. 
Landing statistics are from the National Marine Fisheries Service. Information about the ports is from 
interviews with key informants. The quality of the port descriptions, therefore, depends on the information 
supplied by the informants. The following port descriptions are taken from McCay et al. The port 
descriptions are brief summaries of the material in McCay et al. and readers with questions are encouraged 
to obtain the original document. 

Data from the 1990 US Census of Population for the counties in which the fishing ports discussed above 
are located are shown in Table 41 . They are included to provide a context within which to consider the 
port profiles. 

For purposes of orientation, Barnstable County, MA includes all of Cape Cod, including the fishing port of 
Chatham. New Bedford is located in Bristol County, MA. The port of Newport is located in Newport 
County, Rl. Galilee is located in Washington County, Rl. Stonington is located in New London County, 
CT. Greenport, Shinnecock/Hampton Bays, and Montauk are located in Suffolk County, NY. Freeport is 
located in Nassau County, NY. Brooklyn is located in Kings County, NY. Belford, Point Pleasant, Barnegat 
Light (long Beach), and Cape May/Wildwood. Ocean City is located in Worcester County, MD. Virginia 
has a system whereby certain cities exist apart from counties. Within the scope of this analysis, Hampton, 
Norfolk, Newport News and Virginia Beach all fall into this category. Wanchese is located in Dare County, 
NC. 

Chatham, Massachusetts 

The total landed value of fish in Chatham in 1992 was around $11 million. Groundfish and shellfish --bay 
scallops, quahogs, and mussels-- comprise the majority of the landed value for Chatham, accounting for 
over 80% of the landed value. Loligo accounted for 2.38% of landed value in 1992, harvested by 
pound-nets (65%) and fish pots (37%). 

Atlantic mackerel accounted for 0.45%, caught by fish pots (77%), draggers (5%), and sink gill nets 
(4.6%). 
Pound nets and fish pots or traps accounted for only 4.6% of the total landed value of species in Chatham 
in 1992. However, Loligo accounted for 31% of the fish pot value and 86% of the pound net revenue. 
Atlantic mackerel accounted for 12% of the fish pot value and 3% of the pound net revenue. Butterfish 
accounted for 0.33% of the fish pot value and 0.20% of the pound net revenue. 

New Bedford, Massachusetts 

The squids, mackerel, and butterfish are not important to New Bedford. Loligo squid made up 0.05% of 
the total landed value for New Bedford in 1992. The other species covered by this FMP accounted for less 
than 0.01 %. 

Loligo is caught during the spring months of April and May by inshore boats in Nantucket Sound, and more 
boats are now fishing for Loligo offshore, reported a New Bedford port agent. Even into late fall, he said, 
boats are targeting squid offshore. New Bedford's Loligo fleet are those that summer flounder during the 
summer. They target squid during the spring and fall when they are not going for summer flounder. The 
port agent reported that some of the small boats offload at sea to freezer boats from Rhode Island. 

Newport, Rhode Island 
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Within Newport there are three commercial fishing packing and distributing businesses. One mainly deals 
with draggers, gillnetters and some scallopers, and brings in a great deal of groundfish. Another is a 
lobster house, but they also handle the trappers. And there is a trap company located in Newport. 
Species caught in traps are discussed below. The dealer that handles mostly draggers packs and 
distributes the majority of species of important to this study. The trap company also deals with these 
species but not in as large of quantities. 

Approximately 1 5 large draggers were tied up at the fish house that deals with draggers during a recent 
visit (1992) to Newport. The fish house owner, the local port agent, and fishermen spoken with on this 
day said that having 1 5 boats in port at the same time was unusual, and had to do with a storm moving 
through the area. Most of the boats that offload at the Newport fish house are not from Newport. They 
are from other ports such as New Bedford, various Long Island ports, Cape May, and Pt. Judith. These 
boats are going primarily for squid at the time of our visit, which was in December. This particular fish 
house owner does not own any of the boats that offload at his dock. 

The fishermen who make up the crews in Newport are not necessarily from Newport, but some local 
people from the area do work on the boats. Some crew members come from Point Judith, New Jersey, 
New York, and New Bedford. Typically the owners of the boats do not work the boats. Often the owners 
used to fish but do not anymore. As with almost all of the ports, crews are paid on the share system. 

The total value of landings in Newport for 1992 was $14.5 million. Lobster ranked first, accounting for 
44% of landed value. Lo/igo ranked sixth. 

Other Washington County Communities, Rl (including Quonset Point) 

The value of the landings at Other Washington County communities including Quonset Point in 1 992 was 
around $20 million. 

Other Washington County including Quonset Point includes both traditional and innovative fisheries. 
Processing facilities for squid in the region have resulted in the dominance of both Loligo and //lex squid in 
terms of landed value, but lobster and bay quahogging and oystering remain important, as well as other 
inshore activities such as eel potting, trapping striped bass, and an unusual spearfishery for tautog 
(blackfish). There is some handlining for bluefin tuna and trolling for inshore species such as striped bass 
and summer flounder as well as yellowfin tuna. 

Atlantic mackerel, butterfish, scup, summer flounder, and angler are among the top ten species landed by 
value, and they figure importantly in the catch of the otter trawl vessels. The gillnet fishery for cod and 
tautog includes a small amount of angler and Atlantic mackerel. The fish pots are predominantly for scup, 
but some black sea bass, summer flounder, bluefish, and Loligo squid are caught in them too. 

Virtually all of the angler, butterfish, weakfish, Atlantic mackerel, and squid landed here are brought in by 
draggers. 

A major fishing location in Washington County is located at Quonset Point, an abandoned Navy Base which 
houses several isolated industrial developments, including a major offloading facility for car imports. As for 
commercial fishing, Quonset Point is port to five factory trawlers, two of which are from Rhode Island and 
three from Portland, Maine. The five trawlers range in length from 117 ft. to 155ft., and they can hold 4 
to 5 hundred thousand Jbs. of frozen product per trip. This contrasts with wet boats which have a 150,00 
thousand lb. capacity. The Rhode Island boats are owned by the president of a service and sales facility 
located at Quonset Point. The other three boats are owned by a man from Portland, Maine. 

The service and sales facility located at Quonset Point started out with one boat about seven to eight 
years ago. The two boats owned by the president of the facility at Quonset Point were built specifically as 
freezer boats. These boats take one to two week trips. The three boats from Maine are converted supply 
boats and they may stay out as long as thirty days on some trips. 
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On occasion, the freezer trawlers engage in joint ventures with American boats. The smaller boats will fish 
and offload onto the freezer boats. The freezer boats have also in the past participated in joint ventures 
with Russian, Dutch and Polish boats. 

The freezer boats target Loligo squid, //lex squid, butterfish, mackerel, whiting and sometimes scup. They 
may target herring but not normally. 

The //lex squid season lasts from June to October, and the freezer boats average 12 day trips when they 
are working //lex. From November to May is the Loligo season, and the trawlers average 30 days out while 
they are targeting Loligo. Mackerel is caught from December to April. 

The freezer trawlers do not have any significant landings of butterfish. Butterfish is available year round 
but butterfish are only desirable from December to February because of their fat content. 

The Quonset Point boats will fish from North Carolina up to the Canadian border although they rarely go 
that far north. They fish for //lex up to 100 fathoms off the coast of New Jersey. Lo/igo fishing is mostly 
done around Hudson Canyon and Block Canyon. 

The fish is packaged on the boats in plastic bags and placed in aluminum trays. Fiberboard boxes are also 
used. The boxes hold approximately 27 to 28 pounds of fish and one boat can hold approximately 13,000 
boxes, or 360,000 pounds of fish. 

The freezer trawlers are at sea 280 days per year. October and May are the slow months. During this time 
the crew works on boat maintenance .and painting. 

The average cost of operating one of these boats for two years is $2,200,000 which covers fuel, 
maintenance, repairs and nets. 

The Rhode Island boats have from 9 to 11 crew members plus a captain and all of these crew are from the 
local area. The service and sales facility at Quonset Point employs twenty-two persons apart from the 
crews. This number includes office personnel and 'Jumpers' who unload the boats. 

Crew size increases during the Lo/igo squid season. During Loligo season the crew sorts the squid into six 
sizes and also sorts through the bycatch. //lex squid catches are much cleaner and do not require sorting 
through bycatch. 

The crews are full-time workers and are paid on a share system. Individuals can make from $40,000 to 
$60,000 annually. Fuel costs comes off the top of the boat's catch. The boat takes about 52 or 58 
percent and the crew takes about 42 or 48 percent. Food comes from the crew share. 

Point Judith, Rl 

Point Judith is almost exclusively a fishing community, having a core group of fishermen who fish full-time. 
During the summers the streets are filled with tourists coming or going on the Block Island ferry. Yet there 
is little for tourists to do in Point Judith. The town does not have the condominiums, shops, and hotels 
that other ports such as Chatham, Newport, and Montauk have. Only one hotel stands out in Point Judith, 
the Dutch Inn, which is circa 1960. The few restaurants, shops, and tourist venues, such as fudge shops, 
are enough to take care of the summer onslaught of ferry passengers and the year round working 
population centered around commercial fishing. 

The total value of fish landed in Point Judith in 1992 was $36.5 million. The top ten species by percent 
landed value in 1992 were lobster, Loligo squid (15%), angler, summer flounder, scup, butterfish (4%), 
winter flounder, yellowtail, and cod. Mackerel accounted for 1 %. 
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Point Judith has a large fleet of trawlers, gillnetters, and lobster boats. While estimates vary, 
approximately 200 commercial boats dock in Point Judith, including 80 trawlers, 30 gillnetters, and 1 00 or 
so lobster boats. 

One informant described Point Judith boats as diverse in their annual round and approach to the fisheries, 
as opposed to New Bedford boats which only go after groundfish. Point Judith boats which are not 
diverse are the freezer boats which only target fish for frozen markets •• the squids, butterfish, and 
mackerel. The diverse approach to fisheries combined with full-time experienced fishermen means the 
fishermen are fishing year round even if they may switch fisheries and boats during the year. 

Stonington, Connecticut 

The Long Island sound and its estuaries and rivers are the major foci of Connecticut fisheries. There is a 
small traditional haul seine fishery for alewives and other fishes (unspecified, for "industrial" uses). Dip
nets are used for blue crabs (and a few alewives). Drift gillnets are used for menhaden, bluefish, weakfish, 
black sea bass, alewife, atlantic mackerel, and other species. There is a specialized drift gillnet fishery for 
American shad. Quahogs (hard clams) are very important, and over 70% of Connecticut's landed value 
comes from oysters cultivated in Long Island Sound. Second to oysters are lobsters, most of which are 
caught inshore, in the sound. Third in value is a mixed species otter trawl fishery, most of which is based 
in the port of Stonington. 

Stonington is the primary port in Connecticut. The main fishing fleet is out of Stonington. Stonington is 
the only off-shore port with a fleet consisting of trawlers, lobster boats, ocean scallopers. People are 
mostly going for groundfish such as cod, haddock, and flounder. 

Atlantic mackerel is seldom targeted because there is no market for it in Stonington. Atlantic mackerel 
accounts for 0.01% of the landed value of species and these are caught primarily by drift gillnets. One 
vessel specializes in Loligo squid. Other vessels will target squid when they appear in large numbers. //lex 
squid is seldom targeted because the market is limited because the //lex squid spoils rapidly. There is a 
market for butterfish but no vessel is specialized in catching it. 

The major species of fish caught in Stonington are flounder, summer flounder, squid, whiting and some 
codfish during the winter months. Over the past five years (1988-1993) the fishermen have caught an 
increasing number of monkfish. The three large scallop boats have landed the majority of the monkfish. 

In the past, summer flounder was the most important species caught by fishermen in Stonington. 
However, squid is increasing in importance as a result of the summer flounder quotas. During the summer 
of 1993, one boat attempted to specialize in dogfish but he discontinued this. 

Montauk Area. New York 

The Montauk area ports (Montauk, Shinnecock/Hampton Bay, Greenport) had a total of $28 million in fish 
and shellfish landings in 1992. Loligo accounted for 16.18%, butterfish for 1.1 0%, and mackerel for 
0.17% of landed value. Bottom finfish trawlers accounted for 50% of the value. 

Montauk, NY 

The major fisheries of Montauk, in terms of percentage of landed value, are tilefish longlining, pelagic 
longlining for swordfish and tunas, and finfish dragging (40%), tilefish longlining (23%) and pelagic 
longlining (swordfish and tunas) (18.3%). The large pelagics fishery also involved the use of drift gillnets 
and handlines in 1992. 
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Shinnecock/Hampton Bays, NY 

This discussion treats Shinnecock and Hampton Bays as one and the same. 

Otter trawlers accounted for 66% of the landed value in these ports in 1992. 

Loligo accounted for 27% of the landed value in 1992, 99% caught by trawlers. Atlantic mackerel totalled 
1.35%, with butterfish at 0.90%. 

Greenport, NY 

Bottom draggers accounted for 60% of the landed value in Greenport in 1992. Major species caught 
(percent total landed value): lobster, 28.05% and Loligo squid, 13.32%. Butterfish accounted for 1.88%. 

Loligo squid, whiting, scup, winter flounder and summer flounder are the top five species by landed value 
for Greenport otter trawlers. The otter trawlers or draggers were catching scup in December 1993. Scup 
is typically targeted in the late fall and early winter. Loligo squid is targeted in the spring and fall and is a 
bycatch with whiting. //lex squid is not targeted by boats in Greenport. 

Freeport/Brooklyn area. NY 

Freeport has 71 permitted vessels and Brooklyn has 33. 

The total value of all species landed in the Freeport/Brooklyn area in 1992 was about $4 million. The most 
important fisheries in terms of landed value are surf clam (45%), Loligo squid (13%), summer flounder 
(11 %), scup (10%), and lobster (6%). Butterfish accounted for 0.52% and mackerel 0.31 %. 

Bottom otter trawlers (48%) and surf clam dredges (45%) accounted for the majority of the landed value 
of species in the Freeport/Brooklyn area in 1992. 

Belford, Point Pleasant, and Barnegat light, New Jersey 

Belford has 32 core boats in its port. The fleet is pretty much in the 40-60 foot range and made up of 
older boats. Draggers, poundnetters, and lobsterpotters make up the majority of the Belford fishing boats. 
Belford remains a family based fishing port. The Belford Seafood Co-op is the fish house for Belford. 

Long Beach Island has a core of 30 steady boats that either longline, bottom trawl line, scallop, or gillnet. 
The gill net boats are small, in the 30-45 foot range, but the vessel size in the fleet goes up to 1 00 foot 
scallop boats. The fleet remains a family based fleet, and the number of boats has remained constant over 
the years. Two docks pack fish in Long Beach, and there is an office for a swordfish and tuna dealer 
which purchases fish from the boats and has an offloading facility in Point Pleasant. 

Point Pleasant is the largest of these three ports and arguably the most diverse. There are 51 core boats 
at Point Pleasant. They run the gamut from inshore gillnetters to scallop boats, draggers, longliners and 
lobster potters. 

For the most all boats in these three ports are owner operated. And there are no freezer boats in any of 
these ports. Whiting is an important species at all the ports. It was the mainstay of the fisheries in the 
1970s and 1980s but has declined. Some Jersey fishermen are suggesting that Rhode Island boats are 
catching much of the whiting before they migrate to their winter grounds off of New Jersey. 

Belford, NJ 

The total landed value for Belford in 1992 was about $9.2 million. In recent years ocean quahog vessels 
have moved to the port of Belford, with the result that the landed value for the port is now dominated by 
ocean quahogs (32% in 1992). Excluding ocean quahogs from the data, lobster is the most valuable (46% 
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of landed value in 1992), followed by blue crab, summer flounder, menhaden, silver hake, and Loligo squid 
(4%). Excluding ocean quahogs from the data, butterfish accounted for 0.90% and mackerel 0.46% of 
the 1992 landed value. 

The otter trawl accounts for 19% of the total landed value (much higher if ocean quahog dredges were not 
included). The species composition of otter trawl catches varies seasonally and over the years. In 1992 it 
was dominated by summer flounder (26%), silver hake (22.5%), and Loligo squid (14%), winter flounder 
(11 %), and scup (9.3%). 

Point Pleasant, NJ 

The town of Point Pleasant is located at the mouth of the Manasquan inlet in Ocean County. The town's 
economy is geared towards the summer tourist and recreational economy. The commercial, party/charter 
boat, and recreational fishing industries are very important to the local economy, employing many of the 
local residents and supporting many related industries such as seafood markets, restaurants, marine supply 
houses, welders and salvage, and many of the. tourist oriented industries. 

For the ocean and bay fisheries of Point Pleasant, the entire landed value was about $16,000,000. The 
major species landed in 1992 (by percentage of landed value) were ocean quahog (38%), sea scallops 
(12%), surf clam (12%), Loligo squid (8%), and hard clam (6%). Butterfish accounted for 0.31% and 
mackerel 0.23%. 

Loligo squid is caught in the winter, often mixed with whiting. In 1992, Loligo usurped silver hake's 
position as the most valuable species caught by the trawlers, and it now accounts for about 49% of the 
landed value of the trawlers from Point Pleasant. At first, it was caught as a bycatch by those seeking 
silver hake in the Gully. Now it is targeted by a few of the trawler captains. As one trawler captain stated 
"You can't help but target squid sometimes, there is so much out there". Thus, the change to Loligo was 
initial de facto, now it is by choice. 

Butterfish are caught with Loligo squid. If mixed with too much squid they are unmarketable. However, in 
· general they are a somewhat marketable fish. That which is not marketable is sometimes consumed by 
the crew of the vessel. 

In 1992 bottom fish otter trawl accounted for 15.73% of the total landed value for the Point Pleasant 
area. Major species caught include Loligo squid (50%), silver hake (21 %), summer flounder (8%), and 
scup (4%). Butterfish contributed 1.76% and mackerel 1.40% in 1992. 

Barnegat Light/Long Beach Island, NJ 

The community of Barnegat Light is located on Long Beach Island, a barrier island along the New Jersey 
shore. The island up to and including Barnegat Light is intensely developed with summer and 
beach/boarding houses, and much of the community is heavily geared toward the summer beach economy. 
During the winter, Barnegat Light's economy slows significantly, and one of the major forms of employ
ment becomes commercial fishing. It hires 1 50 people working on docks and is one of the biggest income 
generating businesses on the island during the winter. 

The larger region, including Barnegat Bay ports, had landings worth about $32 million in 1992. Major 
species, by percent of the landed value (excluding surf clams and ocean quahogs) were: sea scallops 
(28%), hard clams (17%), swordfish (13%), tuna (17%), and tilefish (8%). Butterfish accounted for 
0.05%. 

Cape May, NJ 

Cape May is the most southerly town in New Jersey. The town is noted for its tremendous tourist and 
beach economy during the summer. While there are marinas in the town, there is little conflict for space 
with the commercial fishermen because the commercial docks are separated from the rest of the 
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community. 

Along one stretch of road lies most of the commercial fishing docks in the town. These include a surf clam 
dock and three commercial finfish docks. 

All told, there are 33 local draggers operating from Cape May docks, most of which are wet boats. There 
are some equipped with refrigerated sea water (RSW) capacity and seven boats with flash freezers. Many 
transient boats (57 in 1992) land in the Cape May/Wildwood area from places like Pt. Pleasant. and Port 
Judith, especially to take advantage of winter stocks of Loligo squid and to find safe harbor during storms. 

For the Cape May/Wildwood area, the entire landed value for 1992 was about $37 million. Cape May 
landed about $30.4 million, Wildwood landed $4.5 million, and other ports in the Cape May area landed 
$2.3 million. Major species landed include sea scallops (28%), ocean quahog (11 %), //lex squid (1 0%), 
Loligo squid (9%), and surf clams (8%). Mackerel contributed 1.56% and butterfish 0.62% in 1992. 
Other ports in this area and the statistics that follow include Cold Spring Harbor, near Cape May, and Sea 
Isle City, to the north. There are now two tilefish boats, two fish trap (pot) boats and one dragger working 
out of Sea Isle City, and tilefish and black sea bass are the species targeted. 

Tilefish are not landed, except in Sea Isle City. Scup are targeted by draggers. Black sea bass are caught 
by pot boats and some draggers. Fluke are targeted by draggers. Dogfish are caught by gilinetters in 
November, December and in the spring at which time they switch from the spiny dogfish to the smooth 
dogfish. Draggers target dogfish in the early winter months. Some draggers may just catch them if they 
happen to run into them. Atlantic mackerel are targeted by draggers in the winter. Loligo squid is almost 
a year round fishery for draggers. But they may be going for either squid on a trip. //lex squid is caught by 
draggers from May to October. Butterfish are a bycatch of squid and are rarely targeted. Gillnetters catch 
weakfish but there aren't many doing this any more because of state regulations. So there is a drop in 
these landings. Draggers also target weakfish. Bluefish are caught by gillnetters and they are a bycatch 
for draggers. 

Together with bottom sea scallop trawling, bottom fish otter trawling accounts for 39.33% of the total 
landed value of the Cape May/Wildwood area. Major species caught by bottom fish otter trawl are //lex 
squid, Loligo squid, summer flounder, and scup. 

Loligo squid is targeted during the winter by the freezer trawlers. It is one of the largest landings and 
money makers, accounting for about 25% of the total landed value of all bottom fish otter trawl. The 
squid are hauled aboard and flash frozen into blocks of ice and kept in cold storage until they can be 
returned to port. The demand for Loligo squid is largely for an export market in flash frozen squid. They 
also market the squid to a lesser extent in the fresh fish markets in New York and Philadelphia. The 
domestic and foreign markets are growing slowly. 

//lex squid is the largest summer fishery for the freezer trawlers. It is a relatively recent fishery because 
//lex is decomposes at higher temperatures. To handle large volumes of //lex it is necessary to have RSW 
capacity, and it is preferable to have flash freezers to ensure a better product. //lex is the biggest fishery 
for the bottom fish trawlers from Cape May, accounting for 27% of the total landed value of the gear in 
1992. The market for //lex is predominantly aimed at europe for flash frozen product. However, there is a 
growing market for processed //lex rings in the United States. 

Butterfish is sometimes landed with squid. When mixed with large amounts of squid, it is unmarketable, 
and is sometimes consumed by the captain and crew of the vessel. However, it is sometimes landed in 
appreciable quantities and can be marketed. 

Although atlantic mackerel is a low valued fish at Cape May, it is caught in substantial numbers and its 
value does increase under certain conditions. For example, a recent joint venture with the Russians 
allowed for an increased value in atlantic mackerel landings in two ways. First, it increased the landings of 
Atlantic mackerel. Second, it opened a new market for the boats to sell their catch. 
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Atlantic City, NJ 

Atlantic City's port is primarily clam boats. However it also has four boats potting for black sea bass year 
round. These are small boats between 34 and 40ft. They could sea bass pot year round but the catch is 
higher from the spring to late fall. There is some gillnetting here for weakfish and bluefish in the spring 
and fall, but this is decreasing. One guy comes here from Barnegat Light every year to gillnet for sturgeon. 

Shark River. NJ 

Shark River, in Monmouth County, is a small port dominated by charter and party boats and private 
recreational boats. It has also been an important lobstering port and has had some gillnetting and 
dragging, as well. 

Highlands & Atlantic Highlands, NJ 

These Monmouth County ports are close to Sandy Hook; Atlantic Highlands is a sports fishing center. 
Highlands has sports fishing but also a small amount of lobstering and other fishing and -" together with 
Seabright -- an important bay fishery for hard clam sand soft clams. 

Port Norris & other Cumberland County ports. NJ 

Port Norris and other Cumberland County ports fringe the Delaware Bay and were traditionally the center 
of oystering. Oystering is negligible because of oyster diseases. Gillnetting and sports fishing for weakfish 
and other species, as well as blue crab potting, are becoming very important. 

Ocean City. Maryland 

Ocean City is currently the primary port for ocean fishing vessels in Maryland. Its boats are primarily 
smaller boats; they are either inshore boats or small trawler, day boats. Its harbor area is directly west of 
the inlet at the southern end of the city and is one and a Quarter miles from the ocean. 

The total landed value of fish and shellfish in Ocean City and environs in 1992 was about $8 million. The 
surf clam and ocean Quahog fishery represented 62% of that total. Summer flounder (5%), black sea bass 
(5%), and butterfish (0.35%) are among the species of concern that are relatively important to the 
fisheries. As elsewhere in the region, the actual number of species landed and sold is extremely high: (70 
species). 

After the clam dredge, the most important gear type in terms of landed value was the pelagic longline 
(12.35%), closely followed by the otter trawl dragger (11.9%). 

The trawlers (there are about six to ten of them here) are the larger boats of the port, ranging in size from 
62 feet and 32 tons to 73 feet and 103 tons. None of the boats in Ocean City have refrigerated sea 
water. They chill the fish in ice salt water in barrels on the deck. The Ocean City draggers take a large 
variety of finfishes, topped by summer flounder (50%) and spiny dogfish (27 .6%) in 1992. Horseshoe 
crabs make up an unusually large component of this catch, followed closely by weakfish. Black sea bass, 
butterfish, scup, Loligo sQuid, and Atlantic mackerel are of some importance. 

Hampton Roads/Hampton, Virginia 

Ninety-five different species were landed in the Hampton Roads area in 1992. Sea scallops (63%) and 
summer flounder ( 17%) were the two most important species in the Hampton Roads area in terms of 
landed value in 1992. Substantial Quantities of Loligo, 1/lex, and mackerel were landed, but the Quantities 
may not be reported because of data confidentiality constraints. Butterfish accounted for 0.03% of the 
value in 1992. 

Scallop dredges (54%) and otter trawlers (20%) are the most important gear types in terms of landed 
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value in Hampton Roads. 

Atlantic mackerel, Loligo squid and //lex squid are discussed together in this section because there is one 
boat that lands in Hampton Roads and in Cape May that targets these three species. This fisherman is 
targeting Loligo now (Nov.-Dec.1993) and it is bringing a good price. This fisherman targets //lex squid 
during the summer. //lex squid does not bring as high a price but is abundant. Atlantic mackerel pass 
through the waters in the Hampton Roads area from about January to about February or March and this 
fisherman will use a midwater trawl to catch them. One informant referred to this as a high rise net used 
for mackerel and squid. This fisherman mostly fishes between Wachapreague, VA and Ocean City, MD. 
Charter boat captains often buy some of the squid for bait. 

One informant said that Loligo squid used to be a bycatch with summer flounder with otter trawlers but no 
more because the larger net mesh used to catch summer flounder is too large to catch the squid. 

Atlantic mackerel is caught primarily by draggers. A small amount are caught by sink gill nets and pound 
nets also. One informant said that fishermen used to catch it in February but the water is too warm for 
the mackerel now (1993). According to one informant, all of the fishermen will catch Atlantic mackerel if 
they are in the waters close to Hampton Roads but in the past few years the water has been too warm. 
One fisherman said, "It's good fishing when mackerel are here." Party boats especially like to go out for 
mackerel. Fishermen used to get 50-60 cents per pound for the Atlantic mackerel. "Unless it gets cold 
we won't see them this year." 

Butterfish were 0.03% of the total 1992 landed value in Hampton Roads. Draggers land 57% of this 
catch and sink gill netters land 34%. Butterfish were 0.82% of the 1992 landed value for pound netters. 
Butterfish is an incidental catch to squid. Some fishermen in Hampton Roads catch both long butterfish 
and star butterfish (more diamond shaped with high dorsal fin and long pectoral fin). The star butterfish 
brings a higher price. These are caught with draggers and pound nets. The pound net fishery catches 
them primarily in July, August and September. 

Wanchese, North Carolina 

Wanchese is located on the southern end of Roanoke Island in North Carolina. Wanchese has traditionally 
been a fishing community with commercial fishing operations since the late 1800's. Many of the current 
residents of Wanchese are descendants of people who settled here in the late 1600's and early 1700's. 

Wanchese is bounded on three sides by estuarine waters and is twenty minutes (by boat) from Oregon 
Inlet. Thus it is a convenient location for inshore and offshore boats. However, Oregon Inlet is sometimes 
impassable for the larger trawler boats and many of these boats from Wanchese will stay in Hampton, 
Virginia or New Bedford, Massachusetts during the winter months. Wanchese is also the site of the 
Wanchese Seafood Industrial Park (WSIP) which was developed in the 1970s to be a major site for seafood 
processing activities. However, because of the uncertain nature of Oregon Inlet and the general decline in 
fisheries since the 1970s, very few businesses actually operate at the WSIP. 

Summer flounder (21 %) were the most important species in Dare County in 1991 in terms of landed value. 
In 1991 the value of all species landed in Dare County was over $11 million. Blue crabs (hard) are second 
in importance (1 1 %), followed by weakfish (9%). Other species of interest landed in Dare County in 1991 
were bluefish (4.02%), sea basses (3.41 %), dogfish (1.00%), tilefish (0.53%), scup (0.41 %), butterfish 
(0.31 %), squid (0.29%), and Atlantic mackerel (0.12%). 

The total landed value for the following species was $4,763,534 in 1992 (USDC 1993): summer flounder, 
black sea bass, Atlantic mackerel, scup, weakfish, squids, tilefish, sharks/dogfish unci., butterfish, 
bluefish, and whiting. Of these species, 45.03% of the landed value comes from gill netters and 34.05% 
of the landed value is from draggers. Pound netters bring in 13.5% of the landed value; handliners bring 
5.43%; haul seiners bring 1.78%; trollers bring 0.07%; and less than 0.01% of the total landed value 
comes from crab pots. 
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Summer flounder is 40.81% of the total landed value for these species in 1992 and is the most important 
in terms of landed value in Wanchese. Weakfish is the second most valuable (24.35% of total value) 
followed by dogfish (14.50%). 

Conclusions 

The purpose of the Amendment is to provide a framework for the continued orderly development of the 
fishery while preventing overfishing. Therefore, most fishermen will be positively impacted by the 
Amendment. There will likely be some fishermen who may have caught Loligo, //lex, or butterfish that will 
not qualify for the moratorium and will be reduced to catching bycatch quantities. This issue is discussed 
in section 9.2.2. 

Another issue with this Amendment is that the limited entry provisions reduce the possibility that 
fishermen will enter the fishery that have never participated in these fisheries. The most frequently 
mentioned group of fishermen identified in this category are those that have been negatively impacted by 
the sever.ely overfished condition of the groundfish resources. They are seeking alternative species. 
However, it is the Council's conclusion that the harvesting capacity of the fleet that will qualify for the 
moratoria plus the fleet that will harvest the bycatch allowance can take the maximum Optimum Yields for 
the species involved and no extra capacity is needed in the fishery. 

9.3. RELATION OF RECOMMENDED MEASURES TO APPLICABLE LAWS AND POLICIES 

9.3.1. FMPs 

This Amendment 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 and foreign fishing fleets, fishermen, 
and gear often are active in more than a single fishery. Thus regulations implemented to govern harvesting of 
one species or a group of related species may impact upon other fisheries by causing transfers of fishing effort. 
Many fisheries of the northwest Atlantic result in significant nontarget species fishing mortality on other stocks 

·and as a result of other fisheries. Atlantic mackerel, squid, and butterfish are food items for many commercially 
and recreationally important fish species, as well as themselves utilizing many finfish and invertebrate species 
as food items. Furthermore, research programs often provide data on stock size, levels of recruitment, 
distribution, age, and growth for many species regulated by preliminary fishery management plans, FMPs, and 
proposed FM Ps. 

9.3.2. Treaties or International Agreements 

No treaties or international agreements, other than GIFAs entered into pursuant to the Magnuson Act, relate 
to these fisheries. It is possible that a fisheries agreement with Canada will be developed in the future. 

9.3.3. Federal Law and Policies 

The US Department of Commerce, acting through the Council, pursuant to the Magnuson Act, has authority 
to manage the stocks under US jurisdiction. Foreign fishing for mackerel, squid, and butterfish is regulated by 
the Magnuson Act pursuant to which Governing International Fishery Agreements (GIFA) are negotiated with 
foreign nations for fishing within the EEZ. 

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 Council, through 
involvement in the Intergovernmental Planning Program of the MMS monitors OCS activities and has 
opportunity to comment and to advise MMS of the Council's activities. Certainly, the potential for conflict 
exists if communication between interests is not maintained or appreciation of each other's efforts is lacking. 
Potential 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. We are not aware of pending deep water port plans which 
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would directly impact offshore fishery management goals in the areas under consideration, nor are we aware 
of potential effects of offshore fishery management plans upon future development of deep water port 
facilities. 

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 
Program (CETAP), at the University of Rhode Island (University of Rhode Island 1982), under contract to the 
Minerals 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 Carolina, 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 42). The "estimated minimum population number" for each mammal and 
turtle in the area, as well as those species currently included under the Endangered Species Act, were also 
tabulated. 

The CETAP (University of Rhode Island 1982) 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 geographical 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, saddleback, and bottlenose dolphins, and the sperm and pilot whales. 

Loggerhead turtles were found throughout the study area, but appeared to migrate north to about 
Massachusetts 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 shoreward half 
of the slope and in depths less than 200 feet. The northwest Atlantic may be important for sea turtle feeding 
or migrations, but the nesting areas for these species generally are in the South Atlantic and Gulf of Mexico. 

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 Federal Register 
(pages 43976 and 43977). 

The only other endangered species occurring in the northwest Atlantic is the shortnose sturgeon (Acipenser 
brevirostrum). The Councils urge fishermen to report any incidental catches of this species to the Regional 
Director, NMFS, One Blackburn Drive, Gloucester, MA 01930, who will forward the information to persons 
responsible for the active sturgeon data base. 

The range of Atlantic mackerel, Loligo, //lex, and butterfish 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. The impacts to marine mammals and endangered species of the proposed 
management measures is fully described in the FE IS section G .4. 
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Commercial and recreational fisheries lose thousands of pounds of fishing gear annually. Incidences of 
entanglement 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 

National marine sanctuaries are allowed to be established under the National Marine Sanctuaries Act of 1973. 
Currently there are 11 designated marine sanctuaries (Figure 28) that creates a system that protects over 
14,000 square miles (National Marine Sanctuary Program 1993). 

There are two designated national marine sanctuaries in the area covered by the FMP: the Monitor National 
Marine Sanctuary off North Carolina, and the Stellwagen Bank National Marine Sanctuary off Massachusetts. 
There are currently five additional proposed sanctuaries, but only one, the Norfolk Canyon is on the east coast. 

The Monitor National Marine Sanctuary was designated on 30 January 1975, under Title Ill of the Marine 
Protection, Research and Sanctuaries Act of 1972 (MPRSA). Implementing regulations (15 CFR 924) prohibit 
deploying any equipment in the Sanctuary, fishing activities which involve "anchoring in any manner, 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 Service (NOS) charts by the caption "protected area." This minimizes 
the potential for damage to the Sanctuary by fishing operations. Correspondence for this sanctuary should 
be addressed to: Monitor NMS, NOAA, Building 1519, Fort Eustis, VA 23604. 

The NOAA/NOS issued a proposed rule on 8 February 1991 (56 FR 5282) proposing designation under MPRSA 
of the Stellwag en Bank National Marine Sanctuary, in Federal waters between Cape Cod and Cape Ann, 
Massachusetts. On 4 November 1992, the Sanctuary was Congressionally designated. Implementing 
regulations (15 CFR 940) will become effective following Congressional review. Commercial fishing is not 
specifically regulated by Stellwag en Bank regulations. Correspondence for this sanctuary should be addressed 
to: Stellwagen Bank NMS, 14 Union Street, Plymouth, MA. 02360. 

Details on sanctuary regulations may be obtained from the Chief, Sanctuaries and Reserves Division (SSMC4) 
- .Office of Ocean and Coastal Resource Management, NOAA, 1305 East·West Highway, Silver Spring, MD 

20910. 

9.3.3.3. Indian treaty fishing rights 

No Indian treaty rights are known to exist relative to mackerel, squid, or butterfish. 

9.3.4. State, Local, and Other Applicable Law and Policies 

9.3.4.1. Management activities of adjacent States and their effects on the FMP's objectives and management 
measures 

Several States have minimum size limits for the commercial sale or possession of mackerel: Massachusetts, 
6"; Connecticut, 7"; New York, 7"; and New Jersey, 7". 

All of the east coast States mandate a permit or license for the commercial harvest and sale of finfish. The 
criteria for defining "commercial" harvest and sale, however, vary among the States. It is impossible to gauge 
the degree to which such requirement may affect domestic harvests, since fees for such permits and the 
enforcement of the applicable regulations also vary among the States. 

All of the States have various regulations which prohibit or restrict the use of various kinds of commercial (and 
sometimes recreational) fishing gear within certain portions of state waters during all or parts of the year. For 
example, New Jersey prohibits all trawling within 2 miles of shore. Maryland prohibits the use of otter and 
beam trawls within 1 mile of shore. Delaware prohibits fishing with trawls, dragnets, and dredges operated 
by any power vessel within 3 miles of shore. Virginia prohibits fishing with trawl nets or 'similar devices' within 
the 3 mile limit of the Virginia Atlantic shoreline (with limited exceptions). In addition, several States restrict 
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and/or regulate commercial harvesting within their jurisdiction by non- residents. Such regulations may or may 
not inhibit the magnitude of the commercial and recreational harvests of these species. It is probable, however, 
that these kinds of restrictions, particularly on trawling, serve to maintain or increase the proportion of the 
commercial catch which is harvested from the EEZ. This should support the effectiveness of the management 
measures in this FMP, since it would be difficult in many States for individuals to circumvent the regulations 
accompanying the FMP by transferring their harvests of these species to the territorial sea. 

Several States also have mesh size specifications which may affect the magnitude of and/or the sizes of the 
fish in the catch. 

No other State or local laws that control the fisheries that are the subject of this FMP are known to exist. 

There are no implications regarding E.O. 12612 (Federalism) with regard to this Amendment. 

9.3.4.2. Coastal Zone Management (CZM) 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 involve 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 maximum 
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 issue 
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 
were sent to all of the States listed. The letters to all of the States except New Hampshire and Pennsylvania 

'Stated that the Council concluded that the FMP would affect the State's coastal zone and was consistent to 
the maximum extent practicable with the State's CZM program as understood by the Council. New Hampshire, 
Massachusetts, New York, New Jersey, Pennsylvania, and Delaware concurred with the Council's conclusions. 
The other States did not respond. The Council assumes that no response implies agreement by the non
responding State that this FMP is consistent with their CZM progam. 

9.4. COUNCIL REVIEW AND MONITORING OF THE FMP 

9.4.1. Monitoring 

The Council 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 evaluation 
of the management measures adjustment mechanism. It is necessary that NMFS incorporate all of the above 
data types from North Carolina fisheries into the overall NEFC data bases. Additionally, improved stock 
assessments are necessary for FMP monitoring. As a result of that monitoring, the Councils and ASMFC will 
determine whether it is necessary to amend the FMP. 

The primary organization in the review and monitoring process will be the Atlantic Mackerel, Squid, and 
Butterfish FMP Monitoring Committee (section 9.1.2.2). 

9.4.2. Research and Data Needs [pursuant to MFCMA 303(a)(8)] 

Estimates of discarded Atlantic mackerel, squid, and butterfish will be very important, especially from freezer 
trawlers, for adjusting the overall quotas. It is, therefore, important that levels of sea sampling effort be 
sufficient and representative of the fisheries that contribute to Atlantic mackerel, squid, and butterfish fishing 
mortality to accurately describe the level of discard. It must be recognized that this sea sampling will likely 

8 August 1995 88 



involve some vessels not in the directed fishery, but vessels in the bycatch fisheries as well. 
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