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 1.0 Executive Summary The New England Fishery Management Council's Atlantic Herring Fishery Management Plan (FMP), submitted to the National Marine Fisheries Service on March 8, 1999, is under review. Amendment One to the Atlantic States Marine Fisheries Commission Interstate Fisheries Management Plan for Atlantic herring was approved in October, 1998 and is being implemented by the states. This Stock Assessment and Fishery Evaluation Report (SAFE) summarizes the 1998 fishing year and provides Plan Development Team recommendations for changes to management measures. The SAFE report is an incremental report – it does not repeat information contained in the FMP. U.S. catches of Atlantic herring totaled 81,601 mt in 1998, a decline of approximately 16,000 mt from 1997. Most of the decline occurred in the Gulf of Maine (Management Area 1A), where landings totaled 43,586 mt. Maine and Massachusetts accounted for about 39% of the total landings each, with an additional 21% landed in Rhode Island. Catches on Georges Bank approached 18,000 mt, the highest level in over twenty years. The primary gears continue to be mid-water trawl and purse seines. While evaluation of the fishery is hindered by the lack of a comprehensive reporting system for vessels, dealers, and processors, the statistics in this report are believed to be reasonably accurate. The FMP will implement a mandatory reporting system. Assessment information indicates the stock continues to be at high levels. Projections based on the last peer reviewed assessment (NEFSC 1998) indicate fishing mortality continues to be low and the spawning stock biomass remains above MSY. A non-equilibrium surplus production model was updated with 1998 landings; results estimated current F as 18% of FMSY and current biomass at 180% of BMSY. The 1998 NMFS spring groundfish trawl survey also indicates the stock remains at high levels. The assessment information does not indicate a decline in the Gulf of Maine spawning component that would explain the reduced landings from this area. The plan development/plan review teams (PDT/PRT) recommend the specifications in the following table for the 2000 fishing year, and recommend no changes in the TACs. The teams also do not recommend any changes to the management measures.
 Specification Recommended Amount (mt)
 ABC 300,000
 OY 224,000
 DAH 224,000
 DAP 200,000
 USAP 20,000
 BT 4,000
 JVPt 20,000
 JVP – Area 2 and Area 3 10,000
 IWP 10,000
 Reserve 0
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 2.0 Stock Assessment and Fishery Evaluation 2.1 Biological factors 2.1.1 1998 herring catch statistics According to the Maine Department of Marine Resources, herring catches in 1998 totaled 81,601 metric tons (mt), a decline of approximately 16,000 mt from 1997. Fifty-three percent of the herring were landed from Management Area 1A (43,586 mt; Table 1). This figure was down sharply from the 1997 value of 67,608 mt. Management Area 2 and 3 each contributed about 20% of the landings, with the remainder coming from Management Area 1B. Most of the reduction in annual catches occurred because of reduced catches in the Gulf of Maine, which were about one-third lower than catches in 1997. Catches in Management Area 2 declined by about 25%. Catches on Georges Bank increased to almost 18,000 mt, the most herring caught in this area in over twenty years. Catches are detailed in the charts and graphs on the following pages. Massachusetts had the highest landings, followed closely by Maine (Table 2). This is a change from recent years when Maine landings accounted for over half of all U.S. landings (Scully et al 1999). Maine herring landings represented 39% of total U.S. landings, with Massachusetts accounting for 39%.These two states together with Rhode Island (21%) landed 98% of the Atlantic herring. Landings were highest during June through November and lowest during March through April. Scully et al (1999) reported anecdotal information indicating increased effort and frustration during the summer months when herring did not move into inshore areas. They also noted the fixed gear fishery in central and eastern coastal Maine had a stronger fishery than seen recently, resulting in the highest reported catch from this sector for the last five years. Within Management Area 1A, purse seines caught approximately 51% of the catch, mid-water trawls accounted for nearly 43%, while fixed gear caught 6% of the herring from this area in 1998. Purse seines dominated the summer fishery, while mid-water trawl catches increased in the fall and winter. In the other management areas, the primary gear was mid-water trawls (including paired mid-water trawls). Bottom trawl vessels caught less than one and a half percent of total reported catches from all management areas. 1998 landings from the New Brunswick weir fishery were approximately 19,823 mt (October 15, 1997 through October 14, 1998). Adding these to the domestic landings (81,601 mt) produces total removals from the coastal stock complex of about 102,000 mt for 1998. No Canadian landings were reported from Georges Bank (Rodman 1999). Overall catches from the coastal stock complex were the fourth highest since 1977.
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 1998 Catch by Management Area and Month Area January February March April May June July August September October November December Total 1A 193 2,705 3,831 4,014 7,200 4,092 5,101 5,973 6,004 4,473 43,586 1B 392 166 154 112 186 535 1,399 871 3,815 2 5,965 6,568 2,167 160 187 202 161 237 246 222 126 16,241 3 523 487 3,630 3,988 3,845 3,267 1,610 465 144 17,959
 Total 5,965 6,761 2,167 3,780 4,505 8,012 11,503 8,049 8,791 8,364 8,090 5,614 81,601
 Management Area 1A Catch by Gear and Month Bottom Trawl 11 48 124 10 193 Fixed Gear 19 1,217 1,365 10 88 2,699 Mid-Water Trawl 193 1,239 1,706 98 135 142 2,271 3,507 4,981 4,253 18,526 Purse Seine 1,466 2,106 2,699 5,688 3,892 2,706 2,367 1,024 220 22,168 Total 0 193 0 2,705 3,831 4,014 7,199 4,092 5,101 5,972 6,005 4,473 43,586
 Management Area 1B Catch by Gear and Month Bottom Trawl 7 27 34 Mid-Water Trawl 68 74 127 48 159 535 1,399 3,281 Purse Seine 324 92 27 58 500 Total 0 0 0 392 0 166 154 113 186 535 1,399 0 3,815
 Management Area 2 Catch by Gear and Month Bottom Trawl
 215 343 125 27 2 14 3 30 27 20 18 825
 Mid-Water Trawl
 5,750 6,226 2,042 132 185 188 159 207 219 202 108 15,417
 Purse Seine Total 5,965 6,569 2,167 159 187 202 162 0 237 246 222 126 16,242
 Management Area 3 Catch by Gear and Month Bottom Trawl 3 9 11 23 Mid-Water Trawl 523 487 3,592 3,979 3,845 3,256 1,610 465 144 17,901 Purse Seine 35 35 Total 0 0 0 523 487 3,630 3,988 3,845 3,267 1,610 465 144 17,959 Table 1 – Summary of 1998 herring catches (Maine DMR) (mt)

Page 10
                        

Atlantic herring SAFE Report 10
 State JAN FEB MAR APR MAY JUN JUL A U G SEP OCT NOV DEC Total
 C T 8 2 5 11 7 23 9 3 68MA 54 1,563 1,356 3,286 3,504 2,692 4,069 5,277 7,217 4,518 33,537ME 2,000 3,147 4,671 7,987 5,309 3,212 2,471 853 897 30,547N C 19 38 57
 N H 43 116 5 164NJ 247 150 46 31 526 127 1,128
 NY 5 5
 R I 5,623 6,359 2,036 184 2 49 5 862 462 11 192 15,784VA 95 172 47 313
 Total 5,965 6,761 2,167 3,779 4,505 8,012 11,503 8,049 8,792 8,364 8,091 5,614 81,601 Table 2 - 1998 domestic landings of Atlantic herring by state and month (mt) (Maine DMR)
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 Figure 1 – 1998 herring catches by month and area (Maine DMR)
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 Figure 2 – 1999 Management Area 1A herring catches by month and gear (Maine DMR)
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 1998 Management Area 1B Herring Catch
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 Figure 3 – 1998 Management Area 1B herring catches (Maine DMR)
 1998 Management Area 2 Herring Catch
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 Figure 4 – 1998 Management Area 2 herring catches (Maine DMR)
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 1998 Management Area 3 Herring Catch
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 2.1.2 Discards Atlantic herring discards, as reported through vessel trip reports, were 328 mt in 1998. There is no additional information available on discards in the herring fishery in 1998, other than what was included in the FMP. The most detailed recent information was obtained by a Maine Department of Marine Resources program to use observers in the herring fishery. This study was funded for the period May 1, 1997 through July 31, 1998. As such, the results include observations made in 1997. The report was included in Appendix II and discussed in section E.6.4.2.6 of the Atlantic herring FMP (NEFMC 1999). To summarize discard information contained in the report, herring was caught, but not brought aboard, during 14 purse seine trips and 7 mid-water trawl trips. 13% of the herring caught by seiners was discarded, with an additional 5% escaping due to a problem with the gear. The primary reason for discards was that the vessel was too full to take any more fish. Total discards by seine vessels were estimated as 527,000 lbs., with an additiona l 207,000 lbs. that escaped. Discards only accounted for 1% of the mid-water trawl catch, or 49,880 lbs. 2.1.3 Status of the resource A peer-reviewed assessment of the Atlantic herring coastal stock complex was last conducted in 1998 (NEFSC 1998). This assessment indicated that the stock complex was at a high biomass level and was under exploited in 1997. Fishing mortality and biomass were estimated using virtual population analysis. Fishing mortality was at a record low (F = 0.05) and spawning stock biomass (SSB) had increased to a record high 1.8 million mt. The SARC noted that estimates of F and SSB had low precision, in part, due to the low fishing mortality on the stock. They also noted that a retrospective analysis indicated that the virtual population analysis (VPA) tended to over-estimate SSB and under-estimate F in the terminal years. The cause of this retrospective pattern has not been determined. Using the results of the peer-reviewed VPA, projections of F and SSB were made for this report at three different levels of landings for the years 1999 and 2000. Under scenario 1, landings from the coastal stock complex remain at the 1998 level (102,000 mt). Under scenario 2, landings rise to 150,000 mt in 1999 and remain at that level for 2000, and under scenario 3, landings rise to the maximum currently allowed (254,000 mt, or the U.S. optimum yield of 224,000 mt and an additional 30,000 mt Canadian catch). 1998 1999 2000 _____________________ _____________________ _____________________ F Landings SSB F Landings SSB F Landings SSB 0.03 102 2.4 0.03 102 3.1 0.02 102 3.7 0.04 150 3.1 0.04 150 3.6 0.07 254 3.1 0.07 254 3.5
 Table 3 - Projections of fishing mortality (F) and spawning stock biomass. Landings are in thousands of mt and SSB is in millions of mt.
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 These projections indicate that F on the coastal stock complex remained low in 1998 and SSB continued to rise from 1997. Under all scenarios, F stays low and SSB continues to rise through the year 2000. These projections should be used with caution given the retrospective problem. The retrospective analysis indicates that estimates of F and SSB are biased in opposite directions. It is very likely that F is under-estimated and SSB is over-estimated in these projections, although the magnitude of imprecision is not known. A non-equilibrium surplus production model (ASPIC) was updated with 1998 landings and survey data. This model provides confirmation of the results of the VPA-based projections: F remained low and biomass remained high in 1998. The values of F and biomass from the model are best expressed relative to FMSY and BMSY. In 1998, F was 18% of FMSY and the biomass (total stock biomass) was 180% of BMSY.
 The biomass index from the NMFS Spring Groundfish Survey provides additional information on the status of the coastal stock complex. The index remained high in 1998, continuing the recovery from the overfished condition in the 1970’s (Figure 1). The number of stations sampled that contain herring has also increased in recent years, further evidence for the increase/expansion of the stock(s). Figure 6 - Biomass index for Atlantic herring from the NMFS Spring Bottom Trawl Survey Industry members have expressed concern over the apparent lack of herring in the Gulf of Maine coastal waters. The lower abundance of herring in these waters is evidenced by the sharp reduction in landings from Management Area 1A in 1998. The cause of this reduction in abundance is unknown but appears to be related to reduced availability of the inshore component of the coastal stock complex to the fishermen rather than a sudden decrease in the overall abundance of this component. A reduction in stock abundance related to overfishing is generally associated with a gradual decline in landings rather than sudden, a significant truncation of age
 Atlantic Herring -- NMFS Spring Bottom Trawl Survey--Biomass Index
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 structure and/or length frequencies, and a drop in population survey indices. These features have not been seen in any component of the coastal stock complex. The NMFS autumn survey population index specific to the Gulf of Maine remains high (Figure 7). The catch-at-age matrix for the Gulf of Maine continues to have numerous age classes including many older individuals (Table 4) with no severe truncation of the population age structure as seen in 1984-1988. The catch at age table also shows evidence of very large 1994 and 1996 year classes, consistent with survey indices and VPA results. An exploratory untuned VPA for the Gulf of Maine, presented at SAW 27 (NEFSC 1998), indicated that fishing mortality has been between 0.3 and 0.4 for the last fifteen years, a level believed to be associated with full-exploitation rather than overfishing. Further, this model showed evidence of stock growth in the last few years rather than decline. Changes in environmental parameters, most notably water temperature, can dramatically change the distribution of pelagic fish species. This change in distribution can be areal (movement to another area), vertical (location in the water column) or in the degree of aggregation (more or less dispersed). All these changes can affect their availability to the fishermen. Preliminary data indicate that the bottom water temperature in the southern portion of the Gulf of Maine during June-Sept., 1998, was about 2-3º C. colder than the mean of a ten year time series (unpublished Mass. DMF data). This is a biologically significant deviation from normal values. This temperature anomaly may have caused a shift in the distribution of the inshore component of the stock complex, perhaps to further offshore, or reduced their level of aggregation, thus making them less available in the normally fished areas. Some fisheries observations from 1998 are consistent with the observation that the bottom water during the summer was unusually cold. For instance, lobster shedding was greatly delayed/reduced during the summer in southern Gulf of Maine, causing a reduction in landings until late in the year. In addition, herring spawned at least 4 weeks later than usual throughout the Gulf of Maine. The available data suggest that the sharp reduction in landings from Management Area 1A in 1998 can not be attributed to a sudden reduction in the size of that stock component. Rather, the change can more likely be attributed to a shift in the distribution/availability of herring in the inshore Gulf of Maine.
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 Atlantic Herring -- NMFS Autumn Bottom Trawl Survey -- Population Index for the GULF OF
 MAINE
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 Figure 7 - Index of population size (number) in the Gulf of Maine from the NMFS Autumn Bottom Trawl Survey, presented as a 4-year moving average.
 AGE
 1 2 3 4 5 6 7 8 9 10 11+1984 4.5 98.5 113.1 32.1 22.0 1.0 3.1 1.4 0.4 0.0 0.0
 1985 9.9 177.3 36.9 31.6 17.8 8.9 0.3 1.5 0.5 0.0 0.0
 1986 37.5 111.2 103.5 24.2 27.3 11.5 5.4 0.0 0.3 0.0 0.3
 1987 15.3 92.1 85.3 124.4 20.7 11.0 3.1 1.2 0.0 0.2 0.01988 3.2 153.1 64.7 38.7 85.5 18.8 6.6 1.5 0.7 0.0 0.0
 1989 0.2 129.2 84.6 86.7 58.6 87.7 17.7 5.3 1.4 0.0 0.0
 1990 0.0 116.3 151.6 58.7 31.6 35.9 67.5 25.1 12.2 3.6 1.1
 1991 0.0 123.5 136.0 78.1 55.8 30.1 20.7 18.0 8.3 3.1 1.2
 1992 0.0 171.1 121.9 57.8 77.7 52.1 25.1 15.3 13.3 3.5 0.0
 1993 0.0 139.8 137.4 64.3 65.3 38.5 29.8 16.3 4.5 1.6 0.3
 1994 0.0 131.5 112.2 62.7 69.0 62.1 33.4 17.8 5.1 1.4 0.11995 1.4 205.6 93.4 38.5 36.1 82.0 90.0 56.2 17.3 3.4 0.9
 1996 0.4 344.5 135.9 60.8 73.2 167.0 97.0 27.7 6.3 2.2 0.21997 1.9 75.7 422.4 69.5 49.8 76.8 82.1 18.4 2.8 0.1 0.1
 1998 0.0 236.1 57.8 133.0 32.4 15.7 16.4 6.7 1.9 0.4 0.1 Table 4 - Catch at age (millions) for coastal Gulf of Maine (Area 1A)
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 2.2 Economic factors 2.2.1 Vessels In 1998 the gear type that brought the largest amount of herring to market was the mid-water trawl at 41,540 metric tons. Slightly more than half that amount (22,708 mt) was brought in with purse seine gear. Significant amounts of herring (13,488 mt) were also sold by vessels using mid-water pair trawls. Other gears used in 1998 were stop seines, bottom trawls, weirs, and some minor amounts landed by other gear types. Most herring sold in 1998 was taken from Area 1A (43,744 mt). Nearly equal amounts were taken from Areas 2 and 3 (16,249 mt and 17,872 respectively). Area 1B landings sold was 3,814 mt. Table 4 shows the landings of the various gears used in 1998 and the activities of each in the management areas. (Minor differences in the data between this section and section 2.1.1 are because this data reflects landings instead of total catch including discards). Table 5 differs from Table 4 in that instead of listing herring landings by gear used, each vessel was assigned a principal gear based on the gear that landed the most herring. Since some vessels used multiple gears to catch herring, this principal gear designation was necessary to describe herring fishery activity by vessel. For example, some vessels whose primary gear is mid-water trawls landed herring with other gears; the actual gear used is shown in Table 4, while Table 5 lists all landings under the primary gear used by the vessel. The Herring FMP distinguishes between vessels catching herring incidentally while pursuing other species and those targeting herring by defining vessels that average less than 2,000 pounds of herring caught per trip (in all areas) as incidental herring vessels. Table 6 provides the same information as Table 5 except it excludes the incidental herring vessels. In 1998 there were 59 vessels, defined as directed herring vessels, which sold 71,362 metric tons of herring. This compares to 220 vessels and 14 stop seine operators landing 81,701 mt in Table 5 where incidental vessels are included. Table 6 does not list the 14 stop seine operators since they don’t make “trips” as do vessels. Since area 1A is the area in which the TAC is most likely to be reached, it is important to summarize the activity of vessels targeting herring in area 1A. Table 7 provides information for vessels that averaged more than 2,000 pounds per trip in area 1A in 1998. There were 28 of these vessels which landed 68,400 mt of herring. Fluctuations in the ex-vessel price for herring are minor and the average price was $0.06 per pound in 1998. At this price the total value of herring sold in 1998 was $10,809,042. The landings summarized in Table 4 through Table 7 are based on data provided by the State of Maine (for herring landings in all Northeast states). Most of their data is from federal logbooks but is supplemented from different sources. Table 8 compares the value of herring to the value of all landed species by principal herring gear as well as average crew sizes on herring trips. Since the data provided by the State of Maine does not include information on non-herring landings or crew size this information must be drawn from logbooks. Table 8 was constructed by using
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 information only for vessels where the herring landings provided by the State of Maine closely matched the herring landings in the federal logbooks. Comparing Table 6 through Table 9 with Table 10 through Table 12 gives a sense of changes in the distribution of effort from 1997 to 1998. These estimates should be viewed with caution because of the lack of a comprehensive reporting system in the herring fishery. The total number of herring trips, in all areas and by all gears, increased by 9% from 1997 to 1998. The number of vessels that used mid-water trawl or paired mid-water trawls in 1998 increased from 1997 (some vessels may have used both gears). In addition, the number of trips to Management Area 3 nearly quadrupled. The number of purse seine trips, by comparison, declined by about one-half, with most of the decline in Management Area 1A. This is consistent with the overall decline in landings from this area and the anecdotal reports of the lack of herring. The number of trips in Area 1B increased slightly, as did the amount of herring sold from this area.
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 Management Area
 Gear
 1A
 1B
 2
 3
 Unknown
 Total
 Mid-water trawl
 12,250
 2,539
 10,884
 15,867
 0
 41,540
 Mid-water pair trawl
 6,277
 741
 4,526
 1,944
 0
 13,488
 Purse seine
 22,173
 500
 0
 35
 0
 22,708
 Bottom trawl
 339
 34
 832
 26
 21
 1,252
 Weir
 459
 0
 0
 0
 0
 459
 Stop Seine
 2,240
 0
 0
 0
 0
 2,240
 Other
 6
 0
 7
 0
 1
 14
 Total
 43,744
 3,814
 16,249
 17,872
 22
 81,701
 Table 5 - Metric tons of herring sold by gear used and management area in 1998
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 Management Area
 Primary Gear
 1A
 1B
 2
 3
 Un-
 known
 Total
 Number of trips
 235
 28
 179
 179
 0
 621
 Days-at-sea
 243
 28
 188
 188
 0
 647
 Mid-water trawl
 16 vessels
 Landings (mt)
 17,046
 2,539
 12,637
 17,730
 0
 49,952
 Number of trips
 50
 4
 45
 3
 0
 102
 Days-at-sea
 50
 4
 45
 3
 0
 102
 Mid-water pair
 trawl
 8 vessels Landings (mt)
 5,109
 741
 1,862
 81
 0
 7,793
 Number of trips
 346
 10
 14
 1
 0
 371
 Days-at-sea
 350
 10
 14
 1
 0
 375
 Purse seine
 7 vessels
 Landings (mt)
 18,472
 500
 916
 35
 0
 19,923
 Number of trips
 499
 2
 296
 13
 63
 873
 Days-at-sea
 517
 2
 449
 36
 67
 1,071
 Bottom trawl
 128 vessels
 Landings (mt)
 338
 34
 828
 26
 21
 1,247
 Stop Seine
 14 operators
 Landings (mt)
 2,772
 0
 0
 0
 0
 2,772
 Number of trips
 191
 0
 130
 0
 26
 347
 Days-at-sea
 206
 0
 136
 0
 26
 368
 Other
 61 vessels
 Landings (mt)
 7
 0
 6
 0
 1
 14
 Number of trips
 1,321
 44
 664
 196
 89
 2,314
 Days-at-sea
 1,366
 44
 832
 228
 93
 2,563
 Total
 220 vessels
 14 operators Landings (mt)
 43,744
 3,814
 16,249
 17,872
 22
 81,701
 Table 6 - Number of vessels, herring trips, herring days-at-sea, and herring sold (mt) by management areas and principal herring gear for 1998
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 Management Area
 Gear
 1A
 1B
 2
 3
 Un-
 known
 Total
 Number of trips
 235
 28
 178
 179
 0
 620
 Days-at-sea
 243
 28
 178
 188
 0
 637
 Mid-water trawl
 15 vessels
 Landings (mt)
 17,046
 2,539
 12,637
 17,730
 0
 49,952
 Number of trips
 50
 4
 45
 3
 0
 102
 Days-at-sea
 50
 4
 45
 3
 0
 102
 Mid-water pair
 trawl
 8 vessels Landings (mt)
 5,109
 741
 1,862
 81
 0
 7,793
 Number of trips
 346
 10
 14
 1
 0
 371
 Days-at-sea
 350
 10
 14
 1
 0
 375
 Purse seine
 7 vessels
 Landings (mt)
 18,472
 500
 916
 35
 0
 19,923
 Number of trips
 127
 2
 79
 11
 15
 234
 Days-at-sea
 127
 2
 129
 32
 15
 305
 Bottom trawl
 29 vessels
 Landings (mt)
 260
 34
 781
 25
 16
 1,116
 Number of trips
 758
 44
 316
 194
 15
 1,327
 Days-at-sea
 770
 44
 366
 224
 15
 1,419
 Total
 59 vessels
 Landings (mt)
 36,124
 3,083
 14,348
 17,791
 16
 71,362
 Table 7 - Number of vessels, herring trips, herring days-at-sea, and herring sold (mt) by management area and principal herring gear for vessels averaging more than 2,000 pounds of herring per trip in all areas during 1998
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 Management Area
 Gear
 1A
 1B
 2
 3
 Total
 Number of trips
 234
 27
 160
 168
 589
 Days-at-sea
 235
 27
 160
 170
 592
 Mid-water trawl
 9 vessels
 Landings (mt)
 17,045
 2,381
 12,183
 16,202
 47,811
 Number of trips
 50
 4
 9
 2
 65
 Days-at-sea
 50
 4
 9
 2
 65
 Mid-water pair trawl
 6 vessels
 Landings (mt)
 5,109
 741
 207
 48
 6,105
 Number of trips
 346
 10
 14
 1
 371
 Days-at-sea
 350
 10
 14
 1
 375
 Purse seine
 7 vessels
 Landings (mt)
 18,472
 500
 916
 35
 19,923
 Number of trips
 127
 2
 1
 0
 130
 Days-at-sea
 127
 2
 2
 0
 131
 Bottom trawl
 6 vessels
 Landings (mt)
 260
 34
 1
 0
 295
 Number of trips
 757
 43
 184
 171
 1,155
 Days-at-sea
 762
 43
 185
 173
 1,163
 Total
 28 vessels
 Landings (mt)
 36,123
 2,925
 13,114
 16,238
 68,400
 Table 8 - Number of vessels, herring trips, herring days-at-sea, and herring sold (mt) by management areas and principal herring gear for vessels averaging more than 2,000 pounds of herring per trip in Area 1A during 1998
 Number of
 vessels
 Value of herring
 Value of all
 landings
 Percent of revenue
 from herring
 Average crew
 size on herring trips
 Mid-water trawl
 12
 $4,163,342
 $18,129,902
 23.0%
 7.4
 Mid-water pair trawl
 7
 $275,949
 $2,445,965
 11.3%
 3.3
 Purse seine
 5
 $2,299,929
 $2,299,929
 100.0%
 4.9
 Bottom trawl
 116
 $153,686
 $23,025,926
 0.7%
 2.4
 Table 9 - Value of herring compared to value of all species and crew size by principal herring gear for 1998
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 Management Area
 Gear
 1A
 1B
 2
 3
 Un-
 known
 Total
 Number of trips
 389
 34
 227
 45
 0
 695
 Mid-water trawl
 12 vessels
 Landings (mt)
 20,485
 1,951
 15,035
 5,345
 0
 42,816
 Number of trips
 16
 1
 2
 0
 0
 19
 Mid-water pair
 trawl
 2 vessels
 Landings (mt)
 1,001
 57
 108
 0
 0
 1,166
 Number of trips
 658
 3
 90
 0
 0
 751
 Purse seine
 11 vessels
 Landings (mt)
 46,169
 196
 5,570
 0
 0
 51,935
 Number of trips
 336
 0
 248
 6
 18
 608
 Bottom trawl
 127 vessels
 Landings (mt)
 129
 0
 762
 50
 3
 944
 Stop Seine
 14 operators
 Landings (mt)
 611
 0
 128
 0
 0
 739
 Weir
 5 operators
 Landings (mt)
 214
 0
 0
 0
 0
 214
 Number of trips
 17
 0
 35
 0
 0
 52
 Other
 7 vessels
 Landings (mt)
 1
 0
 3
 0
 0
 4
 Number of trips
 1,416
 38
 602
 51
 18
 2,125
 Total
 220 vessels
 14 operators
 Landings (mt)
 68,610
 2,204
 21,606
 5,395
 3
 97,818
 Table 10 - Number of Vessels, Herring Trips, and Herring Sold (mt) by Management Areas and Principal Herring Gear for 1997
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 Management Area
 Gear
 1A
 1B
 2
 3
 Un-
 known
 Total
 Number of trips
 389
 34
 227
 45
 0
 695
 Mid-water trawl
 12 vessels
 Landings (mt)
 20,485
 1,951
 15,035
 5,345
 0
 42,816
 Number of trips
 16
 1
 2
 0
 0
 19
 Mid-water pair
 trawl
 2 vessels
 Landings (mt)
 1,001
 57
 108
 0
 0
 1,166
 Number of trips
 658
 3
 90
 0
 0
 751
 Purse seine
 11 vessels
 Landings (mt)
 46,169
 196
 5,570
 0
 0
 51,935
 Number of trips
 34
 0
 70
 4
 0
 108
 Bottom trawl
 32 vessels
 Landings (mt)
 99
 0
 735
 49
 0
 883
 Number of trips
 1,097
 38
 389
 49
 0
 1,573
 Total
 220 vessels
 14 operators
 Landings (mt)
 67,754
 2,204
 21,448
 5,394
 0
 96,800
 Table 11 - Number of Vessels, Herring Trips, and Herring Sold (mt) by Management Areas and Principal Herring Gear for Vessels Averaging More Than 2,000 Pounds of Herring per Trip in all Areas for 1997
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 Management Area
 1A
 1B
 2
 3
 Un-
 known
 Total
 Number of trips
 389
 34
 190
 45
 0
 658
 Mid-water trawl
 11 vessels
 Landings (mt)
 20,485
 1,951
 13,420
 5,345
 0
 41,201
 Number of trips
 16
 1
 2
 0
 0
 19
 Mid-water pair
 trawl
 2 vessels
 Landings (mt)
 1,001
 57
 108
 0
 0
 1,166
 Number of trips
 658
 3
 90
 0
 0
 751
 Purse seine
 11 vessels
 Landings (mt)
 46,169
 196
 5,570
 0
 0
 51,935
 Number of trips
 34
 0
 0
 3
 0
 37
 Bottom trawl
 10 vessels
 Landings (mt)
 99
 0
 0
 15
 0
 114
 Number of trips
 1,097
 38
 282
 48
 0
 1,465
 Total
 220 vessels
 14 operators
 Landings (mt)
 67,754
 2,204
 19,098
 5,360
 0
 94,416
 Table 12 - Number of Vessels, Herring Trips, and Herring Sold (mt) by Management Areas and Principal Herring Gear for Vessels Averaging More Than 2,000 Pounds of Herring per Trip in Area 1A for 1997
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 2.2.2 Dealers Table 9 and Table 10 characterize the number of dealers purchasing herring in various yearly quantities. Based on logbook data, 73% of the herring was sold to “unknown” dealers. Even though an additional 3% was listed as being sold as “bait”, it is likely that most of the herring going to “unknown” dealers was also sold as bait. Based on dealer data, 55% of the herring was sold to “unknown” dealers and bait was not listed as an alternative dealer name. Again, it is likely that most of the “unknown” category was herring going to the bait market. Estimates of bait do not include bait that came out of the canneries or bait imported from Canada due to resource shortages.
 Number of dealers
 Metric tons
 Percent of total
 reported landings Unknown dealers
 55,468
 72.55%
 14 dealers each receiving 100 to 1,000 metric tons
 7,276
 9.52%
 1 dealer
 6,657
 8.71%
 3 dealers each receiving 1,000 to 2,000 metric tons
 3,957
 5.18%
 “Bait”
 2,217
 2.90%
 39 dealers each receiving 1 to 100 metric tons
 868
 1.14%
 36 dealers each receiving less than 1 metric ton
 9
 0.01%
 Total
 76,452
 100.00%
 Table 13 - Dealers purchasing herring – based on 1998 logbook data
 Number of dealers
 Metric tons
 Percent of total
 reported landings Unknown dealers
 44,657
 54.79%
 3 dealers each receiving 2,000 to 18,000 metric tons
 32,593
 39.99%
 2 dealers each receiving 1,000 to 2,000 metric tons
 2,743
 3.37%
 6 dealers each receiving 100 to 1,000 metric tons
 1,097
 1.35%
 30 dealers each receiving 1 to 100 metric tons
 406
 0.50%
 33 dealers each receiving less than 1 metric ton
 10
 0.01%
 Total
 81,506
 100.00%
 Table 14 - Dealers purchasing herring – based on 1998 dealer data
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 2.2.3 Processors Based on 1997 NMFS Processed Products data there are five companies in the northeast that use herring and process it for various markets. The largest is Stinson Seafood Company which cans herring and has plants in Bath, ME, Belfast, ME, and Prospect Harbor, ME. In 1998 Stinson also added a floating processing plant called the Atlantic Frost which is currently docked in Bath, ME and spent part of the year freezing herring in New Bedford, MA. Other herring canneries are Lubec Packing in Lubec, ME and L Ray Packing in Milbridge, ME. The Acme Smoked Fish Corporation in Brooklyn, NY processed salted herring in 1997. The Engelhard Corporation in Eastport, ME reported using herring scales to make pearl essence in 1997. The canneries are also a source of bait herring, as cuttings and rejected lots are sold as bait. In 1998, the canneries are estimated to have provided 3,210 mt of bait (Libby 1999). Other sources of bait for U.S. fishermen include Canada. The quantity and value of imported herring used as bait is unknown. While estimates of fresh herring imports can be determined (and are included in the FMP (NEFMC 1999), the use of those imports is not tracked. In addition, all herring – Pacific and Atlantic – is combined in trade statistics. In 1997, about 5,000 metric tons of fresh herring were imported through northeast U.S. Customs districts. 2.2.4 World market conditions The world catch of herring, sardines and anchovies has ranged from 19 million mt to 25 million mt since 1984 (Table 11). Total catches of these species in 1997 declined from higher levels seen since 1994. Much of the decline can be attributed to reductions in the South American catch, which is used primarily for industrial products. European landings of these species, however, were at their highest level observed during the period since 1984, showing a steady increase since 1991. By contrast, North American landings are about 80% of peak catches in 1987. World catches of Atlantic and Pacific herring were also at their highest levels since 1984, totaling 2.9 million mt in 1997 (Table 12). Pacific herring catches increased by nearly 70% from 1996 to 1997, with most of the increase coming from catches in the Pacific northwest. Atlantic herring catches also increased from 1996 to 1997; while the percentage increase was smaller than for Pacific herring, the actual increase in catch was larger. The entire increase can be attributed to catches from the northeast Atlantic, as reported catches in the northwest Atlantic declined. The dominant producer of Atlantic herring in 1997 – and since 1988 – was Norway, followed by Iceland and Canada. Norwegian catch has nearly tripled during this period. U.S. catches ranked eighth. Of note, if the entire U.S. optimum yield were taken, U.S. catches would rank third. Faeroe Island catches have shown tremendous growth since 1984, increasing from just over 1,800 mt to nearly 66,000 mt. Estimates of Atlantic herring food products are provided in Table 14. These estimates should be viewed as indicators of trends rather than as absolute values, as some countries do not report herring products for individual species. The production of identified herring products in 1996 was at the highest level seen during the time period (1997 data not yet available). The primary product is frozen herring, accounting for 75% of the world's total. While difficult to determine, there is little U.S. participation in this market. Table 21 shows the U.S. balance of trade for herring products for all countries in 1998. Of the total frozen herring exports shown in this table, over $24.4 million was shipped to China ($2.6 million), Japan (21.6million),
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 or Norway ($60,000) through the Anchorage, Alaska customs district. By comparison, in 1996 Norway exported over $190 million of frozen Atlantic herring alone. Major exporters of Atlantic herring are listed in Table 15. Norway is the primary supplier of herring to world markets, followed by Sweden and Denmark. Swedish exports of Atlantic herring more than doubled from 1995 to 1996. Major importers of Atlantic herring are shown in Table 16. The Russian Federation was the major import market in 1996. An interesting development apparent in this table is the recent entry of Nigeria as a major importer of herring. Recent economic instability in Russia has had an adverse impact on world Atlantic herring markets. Some major exporters are reluctant to ship to Russia because of low prices and problems receiving payment. Press reports state Norwegian herring exports decreased by 39% from 1997 to 1998 (FIS 1999a). This trend continued into the first few months of 1999, as exports from January through March totaled 86,758 mt in 1998 but only 48,507 mt in 1999 (FIS 1999b). Exports to Latvia and Lithuania, two countries that re-export much of their imported herring to Russian, also declined (FIS 1999c). Because of the decline in demand from Russia, northern European countries are searching for markets in such countries as Nigeria, Zaire, and Gabon (FIS 1999d). Japanese herring imports from Norway increased in the first two months of the year (to 1,366 mt), but did not replace the lost Russian market (FIS 1999e). The slowdown in Norwegian exports continued into May, with a decline of 43% from 1998 exports of 107,627 mt (FIS 1999f). Frozen herring fillet export increased through the end of May, but not enough to make up for the decline in frozen whole herring export (FIS 1999g). Table 21 through Table 23 summarize U.S. trade in herring and sardine products for 1998. Statistics on world trade in herring for those years are not available. Table 23 shows trade through the Portland, Maine customs district, which indicates how much fresh herring is imported into the region to meet cannery and bait needs. Unfortunately, the final use of the imported product is unknown.
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 Year Africa America, North
 America, South
 Asia Europe Former USSR area
 Oceania Total
 1984 1,050,842 2,090,424 6,183,700 6,631,565 1,816,348 1,826,473 12,245 19,611,597
 1985 1,213,202 2,346,663 7,750,041 6,045,558 1,845,165 1,778,109 12,441 20,991,179
 1986 1,241,795 2,099,548 10,207,665 6,580,978 1,919,232 1,928,009 19,588 23,996,815
 1987 2,010,108 2,387,652 7,374,994 6,654,397 1,976,194 1,976,568 22,493 22,402,406
 1988 1,841,183 2,076,761 9,239,729 6,851,097 2,123,450 2,295,438 21,741 24,449,399
 1989 1,543,499 2,094,954 10,277,919 6,414,651 2,005,036 2,369,595 15,245 24,720,899
 1990 1,386,586 1,781,587 8,451,790 6,286,461 1,802,682 2,512,995 16,554 22,238,655
 1991 1,406,320 1,800,841 8,972,264 5,652,715 1,739,505 1,995,824 17,776 21,585,245
 1992 1,746,757 1,559,091 9,951,501 5,077,312 1,940,302 914,595 14,045 21,203,603
 1993 1,691,673 1,651,883 11,053,564 4,893,837 2,181,982 520,780 15,469 22,009,188
 1994 1,708,955 1,830,919 14,979,363 4,288,487 2,608,648 476,854 16,490 25,909,716
 1995 1,841,168 1,720,039 10,821,064 4,009,338 2,995,386 615,728 17,739 22,020,462
 1996 1,596,984 1,658,215 11,296,568 3,898,624 3,011,181 828,448 17,547 22,307,567
 1997 1,783,948 1,795,550 9,362,285 4,396,228 3,227,905 997,952 17,680 21,581,548
 Table 15 – World catch of herring (mt), sardines, and anchovies (FAO Fishtat)
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 Atlantic herring Pacific herring Year
 Atlantic, Northeast
 Atlantic, Northwest
 Atlantic, Total
 Pacific, Eastern Central
 Pacific, Northeast
 Pacific, Northwest
 Pacific, Total
 TOTAL
 1984 1,035,308 166,065 1,201,373 3,781 77,433 166,862 248,076 1,449,4491985 1,233,443 219,388 1,452,831 7,896 82,504 202,778 293,178 1,746,0091986 1,308,912 223,305 1,532,217 7,551 68,255 248,928 324,734 1,856,9511987 1,306,700 287,195 1,593,895 8,355 85,064 255,098 348,517 1,942,4121988 1,403,165 321,002 1,724,167 6,927 84,291 213,433 304,651 2,028,8181989 1,365,764 283,865 1,649,629 9,199 85,944 118,009 213,152 1,862,7811990 1,226,670 314,920 1,541,590 7,345 82,978 109,165 199,488 1,741,0781991 1,124,925 279,292 1,404,217 7,250 88,636 119,636 215,522 1,619,7391992 1,270,332 276,117 1,546,449 5,226 101,787 120,421 227,434 1,773,8831993 1,387,530 254,330 1,641,860 3,849 85,813 121,607 211,269 1,853,1291994 1,674,480 255,445 1,929,925 2,972 89,120 92,559 184,651 2,114,5761995 2,083,731 270,246 2,353,977 4,623 75,702 131,607 211,932 2,565,9091996 2,039,230 293,044 2,332,274 5,328 71,446 181,021 257,795 2,590,0691997 2,248,408 284,117 2,532,525 9,188 84,477 344,317 437,982 2,970,507
 Table 16 – World catches (mt) of Atlantic and Pacific herring (FAO Fishstat)
 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
 Norway 338,823 274,941 207,753 200,650 227,472 352,240 549,621 688,255 761,211 922,946
 Iceland 92,828 97,278 90,338 78,146 123,323 116,617 151,229 284,473 265,413 291,117
 Canada 278,896 229,239 260,449 216,743 215,750 197,597 206,777 193,260 188,843 186,158
 Russian Federation
 51,517 53,159 51,930 46,270 43,943 59,095 98,287 121,561 134,380 181,179
 Sweden 150,716 157,213 158,896 132,226 195,295 165,158 153,109 157,503 132,153 166,311
 Denmark 184,245 170,611 136,241 145,694 155,557 169,477 177,529 191,415 153,009 125,300
 United Kingdom
 105,784 112,430 110,438 110,569 106,209 106,443 104,002 114,571 120,935 103,405
 United States of America
 41,003 53,142 51,300 60,884 59,924 56,392 48,667 76,980 104,002 97,706
 Finland 94,531 82,829 67,748 53,216 74,051 79,234 98,958 95,897 94,548 91,544
 Faeroe Islands
 1,883 3,269 6,848 15,963 11,865 4,592 5,500 66,023 57,693 65,949
 Table 17 – Major producers (based on 1997 catches) of Atlantic herring (mt) (FAO Fishstat)
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 Fresh or chilled
 Smoked Fillets, fresh or chilled
 Canned Salted Fillets, frozen
 Frozen Total
 1976 16,373 91,800 42,001 52,730 124,324 42,669 161,041 530,938
 1977 16,537 87,008 35,038 48,873 113,456 47,310 128,439 476,661
 1978 13,920 58,029 35,673 52,492 95,081 47,122 59,299 361,616
 1979 13,410 47,646 41,833 45,203 90,208 34,334 73,188 345,822
 1980 9,790 50,026 63,157 44,154 100,890 55,345 63,406 386,768
 1981 8,595 54,421 60,244 43,894 86,589 43,802 92,560 390,105
 1982 8,950 67,425 51,782 47,381 91,696 35,985 85,645 388,864
 1983 7,940 64,283 58,728 51,417 112,185 43,088 99,907 437,548
 1984 9,230 67,011 66,590 50,882 94,854 35,577 109,516 433,660
 1985 9,420 69,756 82,069 64,426 132,182 37,256 143,370 538,479
 1986 11,852 74,340 83,516 61,853 145,245 37,546 194,137 608,489
 1987 11,900 80,131 62,450 72,791 128,276 37,871 226,699 620,118
 1988 14,093 85,541 59,676 71,455 112,448 58,868 153,582 555,663
 1989 10,339 71,894 60,240 66,660 120,344 60,081 200,848 590,406
 1990 8,069 66,357 67,535 73,121 92,210 67,614 187,898 562,804
 1991 6,070 61,233 64,523 72,356 76,728 61,324 168,953 511,187
 1992 0 39,355 61,287 76,867 56,951 74,151 160,969 469,580
 1993 0 40,566 60,377 97,188 66,534 95,277 214,726 574,668
 1994 0 37,984 61,345 82,655 77,479 119,719 239,107 618,289
 1995 0 34,966 62,933 79,106 87,237 127,201 414,368 805,811
 1996 0 31,014 52,716 59,312 85,389 130,475 528,427 887,333
 1997 NA NA NA NA NA NA NA NA
 Table 18 – World production (mt) of identified Atlantic herring products (FAO Fishtat)
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 Country 1988 1989 1990 1991 1992 1993 1994 1995 1996
 Norway 131,369 153,525 123,277 160,307 125,516 211,128 269,333 385,728 538,716
 Swe den 23,663 47,286 54,305 63,745 61,403 40,577 39,139 51,886 114,302
 Denmark 70,415 48,772 44,956 44,986 62,417 60,217 66,152 70,876 107,808
 Netherlands 80,900 81,530 136,105 115,360 111,508 102,483 102,874 143,156 91,896
 United Kingdom
 70,024 83,448 81,316 93,149 98,608 111,123 66,556 52,492 75,292
 Germany 1,787 20,905 34,207 45,587 43,576 31,769 46,151 53,208 47,474
 Iceland 34,590 32,041 34,347 17,133 11,534 12,604 22,100 24,394 32,787
 Faeroe Islands 1,631 2,399 2,669 11,045 9,159 3,433 1,907 23,933 25,452
 France 7,213 12,582 26,233 14,497 17,866 8,946 19,713 23,563 20,441
 Canada 15,003 15,240 11,683 5,610 3,124 3,704 3,290 3,693 2,706
 Table 19 – Major exporters (based on 1996 exports) of Atlantic herring (mt) (FAO Fishstat)
 1988 1989 1990 1991 1992 1993 1994 1995 1996
 Russian Federation
 93,984 171,238 168,882
 Denmark 65,552 76,984 93,705 99,585 88,973 78,218 98,955 101,831 103,099
 Germany 85,757 74,576 84,187 90,246 88,756 70,241 112,332 94,241 81,326
 Nigeria 77,892 72,922
 Lithuania 1,500 109 52,592
 Netherlands 51,622 56,094 72,820 84,813 78,485 75,933 90,142 60,646 40,077
 Norway 1,076 1,114 1,126 1,892 1,478 1,221 2,527 1,628 24,287
 Ukraine 17,184 19,680
 Sweden 7,803 7,887 8,791 9,541 8,940 9,984 18,296 6,275 7,843
 United Kingdom
 7,918 11,468 10,024 8,548 8,415 6,427 6,387 5,854 4,844
 Table 20 – Major importers (based on 1996 imports) of Atlantic herring (mt) (FAO Fishstat)
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 Product Imports Exports Re-Exports
 Balance
 Herring, pilchard, unfit for human consumption $9,164,726 -$9,164,726
 Herring Kippered $7,193,742 -$7,193,742
 Herring Prepared/Preserved $3,865,917 $201,925 -$3,663,992
 Herring Oil/Fractions $3,423,437 -$3,423,437
 Herring Salted >6.8 kg. $3,262,852 -$3,262,852
 Herring Fillet Dried/Salted/Brine >6.8 kg. $2,577,912 -$2,577,912
 Herring Fresh $3,341,732 $1,932,252 $27,214 -$1,382,266
 Herring Smoked Fillet Boneless $1,367,800 -$1,367,800
 Herring in ATC in Oil $917,726 -$917,726
 Herring Pickled Fillet $785,360 -$785,360
 Herring Pickled $772,617 -$772,617
 Herring Smoked Fillet $584,149 -$584,149
 Herring Smoked Whole or Beheaded $220,242 -$220,242
 Herring in Tomato Sauce/Smoked/Kippered $62,289 -$62,289
 Herring Fillet Dried/Salted/Brine $17,370 -$17,370
 Herring Salted Not >6.8 kg. $9,169 -$9,169
 Herring Smoked $27,575 $27,575
 Herring Salted $19,611 $46,608 $66,219
 Herring Roe Cured $138,903 $6,154,020 $6,015,117
 Herring Roe Frozen $165,154 $11,633,618 $11,468,464
 Herring Frozen $3,814,862 $29,098,928 $105,358 $25,389,424
 Total $41,685,959 $49,067,929 $179,180 $7,561,150
 Table 21 - 1998 Balance of trade for herring for all countries (Personal communication from the National Marine Fisheries Service, Fisheries Statistics and Economics Division. (http://www.st.nmfs.gov)
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 Product Imports Exports Re-Exports
 Balance
 Sardine Canned in Oil Smoked $23,079,308 -$23,079,308
 Sardine Canned Not in Oil Not >225 Gr. $17,868,894 -$17,868,894
 Sardine Canned Not in Oil >225 gr. $7,650,441 -$7,650,441
 Sardine Canned in oil Skinned/Boned $2,941,844 -$2,941,844
 Sardine Canned in Oil Not Skinned/Boned $2,199,913 -$2,199,913
 Sardine, Sardinella, Brisling, Sprat Prepared $4,826,397 $136,865 $4,963,262
 Sardine, Sardinella, Brisling, Sprat, Fresh $279,962 $7,572,441 $7,292,479
 Sardine, Sardinella, Brisling, Sprat Frozen $1,334,164 $9,911,266 $8,577,102
 Total $55,354,526 $22,310,104 $136,865 -$32,907,557
 Table 22 - 1998 Balance of trade for sardines for all countries (Personal communication from the National Marine Fisheries Service, Fisheries Statistics and Economics Division. (http://www.st.nmfs.gov))
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 Product Kilograms Dollars HERRING FILLET DRIED/SALTED/BRINE > 6.8KG 1,292,254 $1,139,993 HERRING FILLET DRIED/SALTED/BRINE NOT > 6.8KG 25,407 $17,370 HERRING FRESH 7,846,519 $1,440,241 HERRING FROZEN 4,142,931 $2,050,854 HERRING IN ATC IN OIL 171,768 $541,094 HERRING IN TOMATO SAUCE/SMOKED/KIPPERED > 0.45KG 30,736 $44,214 HERRING PICKLED 15,493 $21,110 HERRING PICKLED FILLET 1,800 $5,220 HERRING PREPARED/PRESERVED 388,545 $1,201,555 HERRING ROE CURED 22,003 $99,383 HERRING ROE FROZEN 1,539 $21,025 HERRING SALTED > 6.8KG 1,172,558 $ 895,443 HERRING SMOKED FILLET 179,454 $430,055 HERRING SMOKED FILLET BONELESS 456,649 $1,279,734 HERRING SMOKED WHOLE OR BEHEADED NOT OTHERWISE PROCESSED
 164,140 $207,735
 Total 15,911,796 $ 9,395,026 Table 23 - Herring imports through Portland, ME. Customs District, 1998 (Personal communication from the National Marine Fisheries Service, Fisheries Statistics and Economics Division. (http://www.st.nmfs.gov))

Page 38
                        

Atlantic herring SAFE Report 38
 2.3 Social factors Social factors in the herring fishery are described in the Atlantic herring FMP (NEFMC 1999). Little additional information has been collected since submission of the FMP. Section 2.2 includes summaries of the number of vessels, dealers, processors, and fishermen in the fishery. There is, however, increasing concern over the impact of the FMP as its implementation draws near. 2.4 Ecological Factors 2.4.1 Marine Mammal Takes The NMFS Regional Office, Gloucester, MA advised there were no reported takes of marine mammals in the U.S. herring fishery in 1998. The herring mid-water trawl fishery was listed as a Category II fishery under NMFS's 1999 List of Fisheries, prepared pursuant to section 118 of the Marine Mammal Protection Act ( Federal Register/Vol.64, No. 36/Wednesday, February 24, 1999. 9067-9088). This listing authorizes NMFS to place marine mammal observers on these vessels. The NMFS Northeast Regional Office advised the Council that there are no plans to place observers on mid-water trawl vessels in 1999, but the agency has discussed a pilot sampling program in 2000 (Ritgers 1999). Takes of harbor porpoise, harbor seals, minke whales, and right whales were reported in the 1998 Canadian herring weir fishery in New Brunswick. The whales and most of the porpoise were released alive. Seals typically escape on their own, but some are shot (Thounhurst 1999). 2.5 Canadian Fishery Preliminary landings information for the 1998 (October 15, 1997 to October 14 1998 Canadian 4WX herring fisheries is shown in Table 24. The New Brunswick weir catches are considered part of the coastal stock complex and are included in that assessment. The FMP assumes those catches are 20,000 mt. In 1996, Canadian scientists reviewed Georges Bank herring and concluded that the stock had recovered to historic levels of the mid-seventies (Melvin et al 1996). The management advice based on this review was that a "…combined U.S./Canada catch of 20,000 mt would not exceed reference points commonly used for herring." Informal information from the Department of Fisheries and Oceans (DFO) is that a review of the 1998 U.S. assessment was performed by Canadian scientists in April, 1999. According to information provided by DFO, that review will result in a change to the management advice that removes this suggested limit on Georges Bank catches. As of July 1, the review has not been published. The Canadian management plan for 199 includes a 20,000 mt quota for Georges Bank. In addition, an experimental permit may be given to mid-water trawl vessels for 5,000 mt of this herring. The experimental fishery will determine the amount of groundfish bycatch in mid-water trawls (Rodman 1999).
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 Fishery Quota Landings 4WX
 Purse Seine 74,531 70,533
 Midwater Trawl 900 0
 Gillnets/traps/weirs 15,469 6,880
 Total 4WX 90,000 77,413
 Non quota purse seine
 Georges Bank 0
 Outer Bank 5,351
 Non-Mobile Gear
 4VN 1,953
 4W 1,090
 4X 28,802
 Table 24 - Preliminary Canadian 4WX herring landings (mt)
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 3.0 Recommendations for Changes to Management Measures 3.1 Summary This section provides plan development team (PDT) recommendations for revisions to the management plan that will take effect at the beginning of the 2000 fishing year (January 1, 2000 through December 31, 2000). Revisions to the management measures would be implemented through either a plan amendment or a framework adjustment. This section also includes the recommended specifications and TACs for the 2000 fishing year. Specifications and TACs are implemented by the Regional Administrator after public comment. The PDT/TC examined three issues: federal spawning closure boundaries and implementation, mid-water trawl bycatch, and alternatives to guarantee industry sector access in the Gulf of Maine. The analysis of each of these issues is included in the following sections. The PDT/TC does not recommend any changes to the management measures. The Atlantic herring FMP is being reviewed by NMFS and has not yet been implemented in federal waters. Without knowing which elements of the plan will be approved, and with no basis to judge the effectiveness of the measures, the PDT does not believe it is necessary to change the management plan. The ASMFC's amendment to its management plan for state waters was only recently implemented and the need for revisions cannot yet be determined. 3.2 Rebuilding Schedule The Atlantic herring FMP establishes a target fishing mortality based on a five-year rebuilding schedule when biomass is less than BMSY. The current herring biomass is estimated to be 1.8 times BMSY. There is no rebuilding schedule necessary. 3.3 Specifications, 2000 Fishing Year The Atlantic herring FMP requires the Council, in consultation with the ASMFC Herring Section, to recommend specifications to the Regional Administrator for the Atlantic herring fishery. Section 3.2 of the FMP lists the issues that must be considered when determining the specifications. These issues are discussed here in section 2.0, and in the FMP. 3.3.1 ABC and OY Section 2.1.3 provides a range of projected stock sizes for the coastal stock complex of Atlantic herring, based upon three different levels of assumed catch for the 1999 fishing year. In all three projections, stock size is estimated to remain well above BMSY. Using the overfishing definition in the FMP, the target fishing mortality for the year 2000 is FTarget =0.28. The PDT recommends continuing a conservative approach to setting the ABC in the herring fishery because of the considerable uncertainty about current stock size, which may be overestimated (NEFSC 1998). In addition, catches in the Gulf of Maine in 1998 were much lower than those in 1996 and 1997. It is uncertain if the reduced catches in this area were due to a declining Gulf of Maine spawning component or because of reduced availability due to unusual conditions. Herring is a key forage resource for a number of species, so it is critical that catch levels be set cautiously. Because the management program has not yet been implemented, the impact of the management measures –
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 including mandatory reporting requirements – are uncertain. For these reasons, the PDT recommends establishing ABC at 300,000 mt, which is the ABC when the biomass is at BMSY . The PDT recommends setting OY at 224,000 mt. Once again, this OY is set at a conservative level that is less than the maximum available under the current ABC. This OY allows for considerable growth in the herring fishery, double the landings in 1996 and nearly triple the reported landings in 1998. 3.3.2 DAH The PDT recommends DAH be set at 224,000 mt, equal to OY. Estimates of domestic harvesting capacity in the FMP indicate there is sufficient domestic harvesting capacity to harvest the resource. Since development of those estimates, two new vessels that were not included in those calculations entered the herring fishery. Published reports for one of the vessels indicate it may be capable of harvesting 50,000 mt of herring. At the same time, however, one herring vessel sank in 1998 and has not yet been replaced; another sank in 1997 and has not been replaced. As the two new vessels fish for herring full time, the net result of these changes probably will be an increase in domestic harvesting capacity. Actual harvesting performance declined from 1997 to 1998. 3.3.3 DAP DAP is defined as the amount of the U.S. harvest that domestic processors will process, combined with the amount that will be sold as fresh fish. The ability to estimate DAP continues to be complicated by poor information on the amount of herring sold as bait and a lack of detailed information on the plans of domestic processors. There is also limited information on alternative sources of bait herring. Some herring is reportedly imported from Canada to bridge shortfalls from U.S. harvesters, but the amount and value is not readily available. Information on the amount of herring sold as bait should improve as the processed products survey is implemented in the herring fishery. Estimates of the amount of herring processed in recent years, shown in the following table, can be used as a baseline for estimating DAP. The DAP estimated in the FMP allowed for a roughly 40 percent increase in processing capacity by the sardine canneries, a 30% underestimate of the actual bait market, and an increase in processing capacity by other processors of 30,000 mt based on information collected during development of the social impact assessment. The total DAP estimated in the FMP was 180,000 mt. Since development of the DAP estimate in the FMP, a factory fishing vessel has begun processing herring in various New England ports. A second vessel continues to indicate its interest in at-sea processing of herring should the U.S. at-sea processing (USAP) specification be set at an appropriate level. No other significant increases in processing capacity have been reported. A number of freezer trawlers that primarily target squid could enter the herring fishery, increasing the domestic processing capacity. These vessels have demonstrated only a limited interest in herring as an alternative to squid or mackerel fishing. The PDT will monitor herring landings by these vessels in order to determine whether DAP should be increased to account for their capacity in the future.
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 1994 1995 1996 1997 1998
 U.S. Landings 54,324 76,135 103,663 98,083 81,601
 IWP 2,849 8,776 10,903 1,000 0
 Total amount processed (DAP)
 51,475 67,359 92,760 97,083 81,061
 Sardine canneries 32,874 29,788 35,380 27,162 (prelim. est.)
 21,654 (prelim. est.)
 Other uses 18,601 37,571 57,380 69,921 59,947
 Trucked to Canada 2,456 6,596 10,848 5,546 7,281
 Boated to Canada 1,547 2,117 3,690 1,280 1,093
 Canadian herring processed in US canneries
 7,054 2,804 3,777 4,687 6,382t
 Canadian herring used as bait in U.S.
 Unk Unk Unk Unk Unk
 Table 25 – Summary of recent herring processing estimates (mt) (various sources) As shown in Table 17, estimated domestic processing in 1998 was less than half the DAP, declining from the recent high level of 1997. In 1998, this was likely due to the inability of vessels to find herring in the inshore Gulf of Maine and not to a sudden decline in demand or interest by processors. Anecdotal information indicated increased fishing effort did not increase catches during the summer months because herring did not move into inshore Gulf of Maine areas (Scully et al 1999). Estimates for the amount of U.S. herring used by the sardine canneries in 1998 appear low when compared to recent years. A representative of the Maine sardine industry has repeatedly stated that one of the main problems facing that industry is an inability to obtain a steady supply of herring – indicating that segment's continued interest in increasing production. Public comment from lobster industry representatives in 1998 noted a scarcity of bait during the late summer, though this did not appear to impact total lobster landings. These comments indicate that the decline in processing is likely due to the availability of herring and not lack of interest on the part of processors. The dilemma with setting DAP is resolving the inconsistency between stated industry processing intentions and actual historic processing performance. If, as is sometimes claimed, the shortfall in processing is due to an inability to obtain reliable supplies of herring, recent harvesting developments may result in increased processing in 1999. On the other hand, if processing is limited by a shortage of markets, domestic processing may remain steady until a new market is developed. The PDT recommends setting DAP at 200,000 mt, an increase of 20,000 mt from the value in the FMP. This increase to the increased domestic capacity is dues to the addition of a large at-sea domestic processing vessel into the fishery (discussed in the following section).
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 3.3.4 USAP The FMP limits at-sea processing by domestic vessels over 165 feet in length, or more than 750 GRT, to the amount specified in the U.S. at-sea processing specification (USAP). This specification provides a method to control the introduction of additional at-sea processing capacity into the fishery. There is a broad gap between OY and the current herring harvest, in part due to a lack of markets. DAP has not exceeded 100,000 mt. Herring continues to be used primarily for bait and to supply the sardine canneries. The PDT recommends setting the USAP at 20,000 mt for the 2000 fishing year. This level will allow the cautious introduction of at-sea processing capacity into the fishery. It may provide additional markets for domestic fishermen while providing an opportunity to observe the result of this new capacity on traditional herring markets. 3.3.5 Border Transfer (BT) As shown in Table 17, the transfer of U.S. caught herring to Canada by Canadian herring carriers continues to decline from a high of 3,690 mt in 1996. Average transfers for the last five years were 1,954 mt. Cross border trade of herring for sardines continues in both directions: Canadian herring processed in U.S. canneries averaged 4,042 mt for the last five years. The PDT recommends BT be set at 4,000 mt for the 2000 fishing year to provide flexibility for the canneries and to provide additional markets for U.S. fishermen. 3.3.6 JVPt, JVP, IWP In 1998, only two vessels requested a herring JV allocation. No herring were processed by IWPs in 1998. No permits have been requested for herring JV's in the first half of 1999, perhaps in part because several Governing International Fishery Agreements (GIFAs) have not yet been renewed. There are also reports that some foreign companies are not interested in JV allocations because they have received directed fishing allocations in other areas (Ellenton 1999). Another possible factor may be the decline in the Russian imports of herring caused by economic instability. The PDT recommends allocating some of the OY to JVP to provide an opportunity for harvesting vessels to work with foreign processing vessels. Because of the limited number of large domestic processing vessels, this will provide an opportunity for additional markets for domestic fishermen. The recommended specification for JVPt for the 2000 fishing year is 20,000 mt. This is half the amount specified in 1999. The reduction allows for additional processing by large domestic at-sea processors. Half the JVPt should be assigned to IWP and one-half to JVP. None of the JVP should be taken from Management Areas 1A or 1B.
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 Specification Recommended Amount (mt)
 ABC 300,000
 OY 224,000
 DAH 224,000
 DAP 200,000
 USAP 20,000
 BT 4,000
 JVPt 20,000
 JVP – Area 2 and Area 3 10,000
 IWP 10,000
 Reserve 0
 Table 26 – Recommended 2000 specifications for Atlantic herring
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 3.4 Proposed TACs The proposed area TACs are unchanged from the TACs recommended for the 1999 fishing year. There is no new information on the distribution or relative size of spawning components that warrants a revision to the distribution of the TAC. The rationale for the distribution is described in the FMP (NEFMC 1999; ASMFC 1999). Based on an OY of 224,000 mt, the PDT recommends the following TACs for the 2000 fishing year:
 Area Amount 1A 45,000 mt 1B 25,000 mt 2 50,000 mt
 (TAC reserve: 54,000 mt) 3 50,000 mt
 Table 27 – Proposed TACs for the 2000 fishing year As discussed in the FMP, the Area 2 TAC reserve should not be released when there is a likelihood that herring from the Gulf of Maine spawning component are present. The PDT recommends that the reserve not be released before April 1, when it is likely that any herring from the Gulf of Maine spawning component have begun their migration into the Gulf. Based on recent landings history, it is unlikely that the TAC reserve will need to be released in 2000. 3.5 Preliminary specifications, 2001 fishing year Based on current stock status and developments in the fishery, the optimum yield for 2001 is expected to remain at 224,000 mt. Area specific TACs are expected to remain the same. 3.6 Spawning Closure Issues 3.6.1 Gulf of Maine Spawning Closure Boundaries The PDT examined the proposed spawning closure boundaries in the Gulf of Maine for consistency with the goal to maintain maximum protection for spawning groups of herring. The biologists of the PDT/Technical Committee addressed this task basing their evaluation on current knowledge of herring spawning and population biology. It is well known that the population of Atlantic herring that spawns in the Gulf of Maine is actually comprised of many smaller spawning groups. The spawning locations for these groups are poorly documented, but the main spawning areas are Jeffreys Ledge, Cashes Ledge, Stellwagen Bank and several sites along the Maine coast. Given that appropriate spawning habitat (< 50 fathoms depth, coarse substrate) is found in many areas outside these aforementioned sites, it is probable that spawning is not limited to these major areas. In fact, a review of catch locations indicates ripe fish are often caught outside these major areas. It is likely the entire coast is a mosaic of spawning areas, differing in size and importance, with some ephemeral in nature. However, the relative contribution of these smaller, poorly documented spawning areas to the coastal Gulf of Maine population or to the Coastal Stock Complex as a whole is unknown. Given the uncertainty surrounding the existence and importance of smaller
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 spawning grounds, it seems counter to risk-averse management to not protect all these potential areas.
 Figure 8 – Spawning closure boundaries as proposed by the FMP
 In addition to not protecting some potential spawning sites, the current closure areas allow the exploitation of pre-spawning aggregations of fish. For instance, to the west of Jeffreys Ledge, a narrow band (approx. 10-15 mile) of water is outside of both state and federal closure areas. Herring in this area are undoubtedly staging prior to spawning further inshore or on Jeffreys Ledge. If the intent of the spawning closure is to indeed protect ripe fish and to prevent the disruption of spawning activities, then it seems ineffectual to try to carve relatively small areas out of the inshore Gulf of Maine, when in fact the fish recognize no such boundaries for their pre-spawning and spawning activities. The current spawning closures are considerably smaller than the closures in effect through most of the 80’s and 90’s. The effect of this decreased protection can not be evaluated quantitatively. The effect will be proportional to the amount of disruption of spawning that occurs in the currently unprotected spawning and/or staging areas. The former spawning closure area (all of Area I) encompassed many areas that were unimportant for spawning, and therefore was unnecessarily large. The new spawning closure areas, however, are too small to provide maximum protection. The Eastern and Western Maine Closure Areas appear to offer maximum protection to spawning herring. They encompass virtually all areas < 50 fathoms in depth, and at many points, the eastern boundary is considerably outside the 50 fathom curve, providing a buffer for activities of pre-spawning fish that may occur in somewhat deeper water. The Cashes Ledge Closure Area also appears to provide adequate protection. In contrast, the closures off New Hampshire and
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 Massachusetts do not provide maximum protection for spawning herring because they do not encompass all potential spawning habitat and provide for little buffer around the known spawning areas. In order to provide maximum protection for spawning herring, the PDT originally recommended that the closure areas surrounding Stellwagen Bank and Jeffreys Ledge be expanded to a single closed area with an eastern boundary of 70o W. longitude and extending from the Western Maine Closure Area in the north to near the tip of Cape Cod in the south (see Figure 7). This proposed closure area option was presented by the Technical Committee at a previous New England Council meeting. It was accepted briefly but subsequently rejected by the Council in favor of the current closure areas. While the current closures probably provide for a significant degree of protection of Stellwagen and Jeffreys Ledge spawning herring, maximum protection would only be provided to those areas and potential spawning areas by enlarging the JL/SBNMS closure area as proposed. As directed by the Committee, this recommendation was consistent with the goal to provide maximum protection to spawning aggregations of herring. The economic impacts of this change are difficult to quantify. This closure would still be smaller than the area closed by the states prior to development of Council's FMP, so relative to those closures fishermen are provided an opportunity to fish that they did not previously have. By comparison to the closures submitted in the FMP, this proposal would close more area. The closures in the FMP were designed to complement closures in state waters of the Gulf of Maine adopted by the ASMFC. The ASMFC closures allow fishing for herring as long as no more than 20% in a trip are spawn herring (defined by ICNAF gonadal stages). A similar measure was used by Maine for federal waters of its coast prior to adoption of the FMP. Adopting expanded closure areas in federal waters would reduce the ability of fishermen to fish off Massachusetts and New Hampshire to compensate for the lack of a spawning fish tolerance in the areas off Maine earlier in the summer. In subsequent discussions with ASMFC, the PDT learned that the state of Massachusetts and Maine intended to apply the ASMFC tolerance provision to all landings from the Gulf of Maine during the period August 1 through October 31. Since most herring is landed in one of these two states during the spawning season, if adequately enforced, this measure should provide adequate protection to spawn herring that may be located outside the original federal closed spawning areas. While there is a concern that herring landed in other states will not be subject to the tolerance, the de minimis provisions in the ASMFC amendment mean that if there were significant landings in another state, that state would be required to enforce the tolerance provision. For these reasons, the PDT does not recommend increasing the size of the closures. The PDT notes that if the state measures prove effective in protecting spawning aggregations of herring, complete closures in the EEZ may not be necessary in the future.
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 Figure 9 – Modified spawning area closures (not recommended)
 3.6.2 Closure Timing The spawning closures in the EEZ are established with fixed dates for closing and opening the areas. While the closure dates are based on the likely time of peak spawning. Year to year variations may mean that the closures do not protect peak spawning activity. If the closures consistently miss the time of spawning, closure dates can be changed during the annual adjustment process. With the exception of the Cashes Ledge closure, the EEZ closures are approximately three weeks long. The PDT discussed whether flexible closure dates, based on the biologic condition of the fish, would be a better way to administer the closures. The premise is that the condition of the fish would be monitored through a sampling program. If resources were available, at-sea sampling could be performed by research agencies. Such a program is unlikely because of the cost. It is far more probable that sampling would be performed dockside from herring landed by commercial fishing vessels, which results in sampling only from commercial aggregations of herring. When sampling determined fish were near spawning, the closure dates would be announced. There are two options for re-opening the closed areas. Opening could occur at a fixed time period after the area is closed, or the opening could be determined based on additional sampling. The appeal of this approach is that it times the closure to actual spawning activity, providing additional protection to spawning aggregations. To evaluate the feasibility of this approach, the PDT considered maturity data from herring samples taken from commercial catches during the period 1981-1997 (Table 28). Maturity stages 5 and 6 are just prior to spawning; maturity stage 7 is spent fish. A review of the data shows that
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 there is a broad time period for herring to reach the latter stages of pre-spawning condition, and that the time varies between different geographic locations. There are, however, periods when most samples of any particular maturity level were obtained (cells in italics). For Stage 6 fish, this occurred in September and October in the Gulf of Maine. The fixed period closures are scheduled to protect spawning aggregations during the periods they are most common over an extended period. One of the risks of flexible time periods for the closures is that a group of early spawning fish from one specific location, if sampled, could trigger a closure of one of the larger closure areas, even though the majority of the herring are not spawning at the same time. A second difficulty brought to light by several PDT members is the lack of resources to do appropriate sampling. None of the scientists present believes that the capability exists in any state or federal agency to perform sufficient sampling to correctly time the closures. While some states used to sample spawning activity in order to implement closures, the personnel who performed the sampling have been shifted to other tasks. Another disadvantage to flexible closure dates is the increased administrative complexity. Each opening and closing would require NMFS to issue a public notice through the Federal Register. Flexible closure dates would add eight notice actions for the four different closure areas (if the closure openings are also based on fish condition).
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 June July August September October November December
 Statistical Area
 Maturity Stage 6
 511 3% 17% 1%
 512 1% 0% 0%
 513 1% 2% 5%
 514 2% 15% 0% 0%
 515 5%
 522 23%
 539 0%
 Maturity Stage 5 and 6
 511 47% 28% 2%
 512 0% 1% 11% 11% 1%
 513 0% 1% 12% 29% 10% 0%
 514 1% 18% 71% 27% 1% 0%
 515 18%
 522 2% 26%
 539 0%
 Maturity Stage 5, 6, and 7
 511 48% 37% 4%
 512 0% 1% 12% 13% 4%
 513 0% 1% 12% 29% 21% 4%
 514 1% 18% 73% 50% 12% 1%
 515 18%
 522 20% 30%
 539 8%
 Table 28 – Maturity date from herring samples 1981 – 1997. (Maine DMR)
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 3.7 Mid-Water Trawl Bycatch The PDT was asked to determine if there are modifications to mid-water trawl gear that allow it to be fished close to the bottom and increase the likelihood of groundfish bycatch. In response, the PDT reviewed available information on groundfish bycatch in mid-water trawls, reviewed regulatory restrictions on mid-water gear in the Pacific and Northwest Pacific fisheries, and discussed mid-water gear fishing practices with a mid-water trawl fisherman. Modern mid-water gear can be fished close to or on the bottom with few modifications. There is a danger in damaging the footrope if a snag is encountered or a mechanical problem causes the vessel to slow. For this reason, some fishermen use either a small cookie frame or a chain along the footrope to reduce the likelihood of parting the footrope. One fisherman said that while in the past he fished well up in the water column, he now fishes close to or on the bottom because that is where the herring are. This cannot be done in areas of rough or rocky bottom because of the risk of damaging the net. An enforcement officer reported that during a boarding in January 1999, he observed a mid-water trawl operated about one fathom above the bottom. The current definition for mid-water trawls in New England is found in 50 CFR 648.2:
 "Midwater trawl gear means trawl gear that is designed to fish for, is capable of fishing for, or is being used to fish for pelagic species, no portion of which is designed to be or is operated in contact with the bottom at any time."
 Any mid-water trawl net in contact with the bottom at any time would technically be in violation of this regulation. In both the Pacific and Bering Sea/Aleutian Islands Groundfish regulations, the definition for mid-water trawl gear is much more specific. These regulations clearly specify how a mid-water trawl is to be rigged. For example, the regulation for the Bering Sea/Aleutian Islands directed pollock fishery states, in part, that the trawl may not have discs, bobbins, rollers, or any form of chafe protection gear attached to the foot rope or fishing line. In spite of these restric tions, the North Pacific Council recently concluded that "one still needs to recognize that pelagic gear can fish on the bottom," and that "…technology has improved to the extent that pelagic gear (equipped with very large mesh) can now be fished so the gear remains in contact with the bottom." The conclusion is that mid—water trawl nets can be fished on the bottom, even under strict regulations included in other management plans. The best information available on the composition of bycatch in New England herring fisheries comes from observer trips supported by the Maine Department of Marine Resources. This study funded observers on five different purse seine vessels (23 trips total) and three mid-water trawl vessels (27 trips total). All trips took place between August 1997 and July 1998. Only 19 pounds of Atlantic cod, about 2,200 pounds of whiting, 168 pounds of pollock, and 37 pounds of monkfish were noted by observers (see the attached table for a complete list of observed bycatch – to be added). For each tow, observers recorded the range of the depth of the bottom and the depth of the school of fish targeted. During most of the observed tows, the maximum depth of the targeted school of fish was five fathoms or less than the maximum depth of the bottom. What
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 the data does not illustrate is the minimum difference between the depth of the net and the bottom depth. This makes it difficult to determine how frequently the vessels fished on or near the bottom. The only time the vessel was unlikely to be fishing near the bottom is when the maximum depth of the school of fish is less than the minimum bottom depth. In 19 of 30 observed tows in 1997, the maximum depth of the school of fish targeted was 5 fathoms or more than the minimum depth of water. NMFS does not have any plans to place observers on mid-water trawl vessels in 1999 (Ritgers 1999). A review found no research into methods to reduce groundfish bycatch in mid-water trawls. Finnish researcher Petri Suuronen conducted a number of experiments to improve the trawl selectivity of mid-water trawls, focusing on the size selection of herring (Suuronen 1995). These experiments provide information on the behavior of herring in trawl nets, the size selectivity of different mesh sizes and shapes, and the effectiveness of sorting grids (for size selection) in the extension piece of herring trawls. Suuronen suggests that it may be possible to construct a net that sorts out groundfish based on fish behavior, noting that this may prove difficult because avoidance response may be very specific to particular species and areas (Suuronen 1999). Escape behavior of herring, for example, has been reported to differ between North Sea and Baltic herring, and even between day and night fishing activities (Suuronen 1995). The United Kingdom's Seafish Authority has not conducted any experiments on reducing groundfish bycatch in herring mid-water trawls. They have, however, experimented with square mesh panels in the top portion of demersal trawls to reduce haddock bycatch. Positioning and size of the panel is critical and related to a variety of factors, including environmental conditions and physical condition of the fish. Haddock escapement usually occurs in the top part of the trawl. According to Seafish, work on using square mesh panels in herring trawls to improve size selectivity for herring showed the same avoidance reaction – herring escaped through the top panels of the net. Bearing this in mind, Seafish suggests that using a square mesh panel in the top of the net to reduce haddock bycatch may result in the escapement of too much of the target herring. This would depend on:
 • the relative mesh sizes of the panel and the netting into which it is fitted; • the overall size of the panel; • the relative sizes of the target and by-catch species; • the quantities of fish and the catch rates encountered.
 Seafish suggested that experiments be conducted with different materials and a careful evaluation of the type and positioning of the net panel (Arkley 1999). An alternative to modifying the net to minimize retention of groundfish bycatch is to prevent the net from being operated in areas where groundfish bycatch is a possibility or a concern. One method would be to prohibit mid-water trawling in certain times or areas in order to minimize the likelihood of groundfish bycatch. A second approach would be to reduce the likelihood the net is operated in contact with or near the bottom. While the North Pacific Council has had limited success in devising a net regulation that prevents mid-water trawls from being operated on the bottom, regulations that make the lower part of the net "tender" may reduce the willingness of fishermen to illegally operate the nets on the bottom. This could be done by

Page 53
                        

Atlantic herring SAFE Report 53
 prohibiting the use of a cookie frame, chain, or other material on the wire footrope. The maximum size and strength of the footrope could be specified. The weights on the net could be required to be hung suspended on line, which would likely cause them to hang up in the webbing if the net was operated too closely to the bottom. The goal of these requirements would be to increase the likelihood the net would hang up or tear if operated in contact with the bottom (Goudey 1999). Exact details of these alterations would have to be developed.
 Species Seine Trawl Total
 Atlantic Cod 19 19
 Atlantic Mackerel 1,052 98,171 99,223
 Atlantic Menhaden 50 50
 Blue Shark, Round 310 310
 Bluefin Tuna, Round 700 2,770 3,470
 Blueback Herring 7,319 7,319
 Bluefish 250 312 562
 Butterfish 427 427
 Harbor Seal 300 300
 Longhorn Sculpin 2 8 10
 Lumpfish 10 17 27
 Mako Shark, round 25 199 224
 Monkfish 37 37
 Ocean Pout 16 16
 Pollock 168 168
 Porbeagle Shark 70 70
 Scup 1 1
 Sea Raven 4 4
 Sea Robin 3 3
 Illex squid 289 497 786
 Silver Hake 2,224 2,224
 Skate 2 1 3
 Spiny Dogfish 75,050 3,837 78,887
 Striped Bass 850 850
 Thresher Shark 250 250
 Torpedo ray 40 40
 White Hake 11 11
 Winter Flounder 1 1
 Total 77,380 117,910 195,290 Figure 10 - Summary of bycatch from herring trips observed by observers funded by Maine DMR, 1997-1998 (lbs.) (Stevenson and Scully 1999)

Page 54
                        

Atlantic herring SAFE Report 54
 3.8 Industry Sector Access to the Fishery in Management Area 1A 3.8.1 Summary The Atlantic Herring FMP controls fishing mortality by using annual TACs assigned to management areas. Concerns were raised that the proposed TAC in Area 1A (45,000 mt) is so restrictive that it will be caught before all industry sectors have an opportunity to compete for a share of the resource. This concern could be addressed be selecting management measures that explicitly allocate shares of the resource, or by examining normal fishing patterns and adjusting management measures so that all sectors have an opportunity to fish for herring. While this concern was only raised for Area 1A, this could become an issue in other areas as catches increase. The Herring Oversight Committee is examining alternatives to provide an opportunity for access to herring in Management Area 1A for all industry sectors. The initial suggestion was an Area 1A TAC set-aside for industry sectors in order to insure each sector has the opportunity to fish for herring after implementation of the TAC. The PDT was directed to: (1) Examine landings data to characterize different sectors
 (2) Identify alternatives to a TAC set-aside that would provide opportunities to all sectors to fish for herring
 (3) Examine the record of similar allocation schemes in other fisheries
 Subsequent to the PDT's initial report on the first two of these tasks, the Committee asked the PDT to:
 (4) Examine landings from the Gulf of Maine for small vessels (defined as 65 feet and under)
 (5) Expand the analysis of the alternative approaches to a TAC set-aside that will provide an opportunity for access to herring in Management Area 1A.
 The following bullets summarize the PDT analysis. The recommendations of the PDT follow the summary. Catch Rates If the Area 1 herring fishery is similar to that in recent years:
 • Effort controls will be implemented beginning in July. • The fishery is unlikely to be closed to directed fishing prior to late September. • A closure of the directed fishery in mid-September will have the greatest impact on
 total revenues of purse seine vessels, and the least impact on bottom trawl vessels. • If a "derby" fishery occurs because of the imposition of a TAC, effort controls will
 begin before July and closure of the fishery will occur in late summer. • A closure of the fishery before July 15 would eliminate bottom trawl vessels from a
 directed herring fishery. Fixed Gear
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 • Totally dependent on Area 1 herring revenues for all herring revenues. • From 1978 –1982, primary months were July through October. • Lack of data prevents any further analysis.
 Purse Seine Vessels
 • Of the three mobile gear types examined, show the most dependency on Area 1 herring revenues as a percent of total revenues.
 • Land most of their herring between May 15 and November 15. • In recent years, caught little herring outside Management Area 1. • Have the highest average pounds/trip and the highest average herring revenues. • Population of participants is relatively stable. • Highest Area 1 landings recorded in VTR from 1994 – 1998: 35,968 mt (1997). • Data is incomplete because some vessels do not submit VTRs.
 Mid-water Trawl Vessels
 • Wide range of dependency on Area 1 herring revenues as a percent of total revenues. • Land most herring between May 15 and November 15. • Catch significant amounts of herring in areas outside Area 1. • Average pounds/trip is usually in the 30k – 100k range. • Highest Area 1 landings recorded in VTR during the period 1994 – 1998: 25,980 mt
 (1995). • Growing participation – 7 additional vessels recorded in VTR for the first time in
 1998. Bottom Trawl Vessels
 • As a group, least dependent on Area 1 herring revenues as a percent of total revenues. • Most directed herring landings occur between July 15 and September 14; cannot fish
 for herring with small mesh nets prior to July 15 under existing regulations. • Catch little herring outside Area 1. • Average pounds per trip for vessels that only use bottom trawls usually in the 4K –
 6K range, though some vessels in the last two years ranged from 10K – 20K. • Highest Area 1 landings from VTR during the period 1994 – 1998: 2,528 mt (1996). • Participation in the herring fishery frequently changes.
 Small Purse Seine (65 ft. and under)
 • No more than four vessels reported landings to the VTR database during the period 1994 – 1998.
 • Area 1 herring revenues usually a large percentage of total revenues (80% or more). • Generally make less than 20 herring trips during the period July 15 – September 14. • Data should be viewed with caution due to a lack of reporting.
 Small Mid-Water Trawl Vessels (65 ft. and under)
 • No more than 3 vessels reported landings to the VTR database during the period 1994-1998.
 • Area 1 herring revenues usually a large percentage of total revenues (over 90%).
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 • Wide variability in number of trips across the time span. • Limited data makes it difficult to draw conclusions.
 Small Bottom Trawl Vessels
 • Number of vessels that landed trips of more than 2,000 pounds ranged from 6 (1997) to 14 (1996).
 • Area 1 herring revenues usually less than 10% of total revenues. • Most trips over 2,000 pounds made during July 15 through November 15.
 Alternatives to a TAC set-aside
 • No action. • Change the start of the fishing year. • Release the Area 1A TAC at a different time. • Impose effort controls at an earlier time, or make the effort controls more strict, to
 reduce catch rates and extend the season. • Establish different incidental catch limits at different times of the year. • Implement a limited entry or controlled access program to match fishing capacity to
 the resource. PDT/TC Recommendation The PDT/TC recommends the no action alternative for the reasons listed in section 1.3.1. To summarize:
 • There isn't an established problem. The FMP already includes management measures that are designed to extend the fishing season into late September. Because the plan has not been approved, it isn't clear these measures will not work.
 • The original proposal, as modified, allocates herring to only one sector. The details of the proposal mean that the only sector that will benefit is the small otter trawl fleet. No other sector would receive an allocation.
 • The costs of the alternatives will outweigh the benefits that can be expected. • Establishing sector allocations is inconsistent with the open access management
 program the Council has adopted. • The alternatives to an allocation system would create additional problems.
 The risk in adopting this course of action is the reduced revenues if a sector cannot fish for herring because the TAC is reached at an early time. The only sector that could be prevented from fishing for herring at all is the small mesh otter trawl fleet, which cannot fish for herring until July 15. Data indicates there are few vessels that participate in this fishery, and that herring revenues are a relatively small portion of their total income. These vessels will be prevented from fishing only if 42,750 mt are caught before July 15, which has never occurred. If the fishery continues until September 15, these vessels will have an opportunity to fish for herring consistent with their operations in previous years. If the TAC closes the herring fishery in early summer, small purse seine vessels will also have their operations limited. These vessels rely on herring for a majority of their income. Once again, if Area 1A fishery remains open until mid-September, these vessels will be able to complete most of their season.
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 3.8.2 Management Area 1A TAC Set-Aside 3.8.2.1 Background At the January 21, 1999 Herring Oversight Committee meeting, the Committee explored the idea of a TAC set-aside for various industry sectors in the inshore Gulf of Maine (Management Area 1A). The set-aside was originally suggested for small otter trawl vessels that fish for herring using small mesh exemptions. These vessels are allowed to use small mesh in certain areas and during certain time periods. The concern was that the TAC in the Gulf of Maine would be caught before the time they are allowed to use small mesh nets in Small Mesh Area 1. The Committee expanded the scope of the original suggestion to consider whether TAC set-asides were appropriate for other industry sectors in Management Area 1A. Key elements of the set-aside idea, as modified, were:
 (1) A TAC set-aside be established for any vessel or gear sector to access as long herring fishing is restricted to Management Area 1A
 (2) The set-aside should be no more than 15% of the Area 1A TAC, subject to annual adjustment
 (3) Vessels electing into this category have a trip limit of 20,000 pounds/trip (4) Vessels electing into the set-aside category would be exempt from taking mandatory
 days out of the fishery (5) If adequate monitoring is possible, any unused portion of the set-aside be released to
 the overall Area 1A TAC at the appropriate time of the fishing year As directed by the Committee, the PDT reviewed landings in the Gulf of Maine to characterize recent fishing effort by different industry segments, identified by gear type. Analysis was complicated by a lack of data for some gear sectors – primarily the purse seine fleet and the Maine fixed gear fishery. Some purse seine vessels do not submit Vessel Trip Reports (VTRs), which are the primary way to assign catches to specific areas and to determine revenues. None of the fixed gear operators submit VTRs. Because most catches in recent years came from management Area 1A, in some cases the analysis was performed for all of Management Area 1 and in other cases for Area 1A. While this may introduce some errors in 1996 and 1997 when there were some catches in Area 1B, these are not considered significant. Preliminary information was reviewed by the Committee at a meeting on April 13, 1999. The Committee directed the PDT to examine vessels less than 65 feet in length and to expand the discussion of alternatives to a TAC set – aside. Analysis is complicated by the lack of a consistent database for all herring vessels. 3.8.2.2 Management Area 1A TAC The proposed TAC for Management Area 1A is 45,000 mt. The effort controls proposed in the FMP begin to limit fishing effort when 50% (22,5000 mt) of the TAC is caught, and limit vessels to a 2,000 pound incidental catch when 95% of the TAC, or 42,275 mt, is caught. The PDT examined the years 1990 through 1997 to determine how quickly the industry landed 42,275 mt from this area (Management Area 1A, or statistical areas 511 through 514) in the absence of any effort controls.
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 For the period 1990 through 1997, the industry caught 50% of the proposed TAC by the end of June in one year, by the end of July in five years, by the end of August in six years, and in all cases by the end of September. The fishery caught 95% of the TAC by the end of September in 2 years, by the end of October in four years, and by the end of November in six years. According to preliminary catch statistics, the fishery did not catch over 45,000 mt from Management Area 1A in 1998. These results are summarized in Figure 9. This chart shows the catch rates without any management measures in place. Analysis in the FMP based on 1996 and 1997 landings estimates that the effort controls will delay reaching the TAC by 2 - 4 weeks. In the absence of a management plan that limited herring catches during the period examined, fishermen were able to time landings to respond to market conditions. The adoption of a TAC system may lead to development of a "derby" fishery, with fishermen rushing to catch their share before the fishery closes. This would result in the earlier imposition of effort controls and closure of the fishery. At present, the largest market for herring is for fresh bait provided to the lobster industry. This market may inhibit the development of a race for fish, since lobstermen may be unwilling to purchase frozen herring. On the other hand, development of additional markets or a forced change to frozen bait in the lobster fishery (because of a lack of fresh bait) would likely increase catch rates. Two data sources were used for this analysis. A Maine DMR database was used for the years 1996 and 1997, and vessel logbook information was used for 1990 through 1995. For 1994, the VTR data appears to significantly under-report landings. This was the year NMFS implemented the VTR system.
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 Figure 11 – Monthly catches from Management Area 1A (statistical areas 511, 512, 513, 514)
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 3.8.2.3 Industry Gear Sectors This section focuses on the three gear sectors that land most herring: purse seine vessels, mid-water trawlers, and bottom trawlers. Landings data from the NMFS VTR database were analyzed for the period 1994 though 1998 to determine the herring landings for these gear types and the relative importance of herring as a percentage of total revenues. The analysis focused on those trips that landed more than 2,000 pounds of herring, as landings under this amount are considered incidental catches in the Herring FMP. If a vessel used more than one gear to land herring, total revenues are based on all gear types but the herring revenues and catches for each gear type are listed separately. Analysis was hindered because not all purse seine vessels report through the VTR system. No information was available after 1982 for fixed gear catches in the state of Maine. The analysis focused on landings from Management Area 1 (statistical areas 511, 512, 513, 514, and 515), not Management Area 1A. Part of Management Area 1A is included in statistical area 515. In order to apportion these landings to Area 1A or Area 1B, an arbitrary assumption would have to be made. Because most landings during the time period came from Management Area 1A, the analysis is believed to be representative of actual landings from this area. Landings were examined over six arbitrary time periods. These were selected to highlight the period from July 15 through November 15 when otter trawl vessels are authorized to use small mesh nets in specific areas.
 3.8.2.3.1 Fixed Gear There is limited information available on fixed gear catches. Maine DMR data for the period 1978 through 1982 indicates that the primary months for fixed gear catches were July through October. All catches were taken in the inshore Gulf of Maine. Landings from this sector are highly variable. In 1962, fixed gear took over 56,000 mt., but catches declined to just over 3,000 mt in 1970. Catches climbed slowly from this low level, reaching 41,523 mt in 1981, the highest level in the last twenty years. Landings since the period shown have been negligible. From 1978 through 1982, primary months for the fishery were July through October. No information was available on herring revenues or other fishing revenues earned by fixed gear operators.
 Year May Jun Jul Aug Sep Oct Nov Dec Total 1978 108 230 3,820 5,032 2,901 981 319 13,392 1979 50 2,436 7,207 8,230 7,569 6,666 2,076 14 34,247 1980 827 5,413 10,197 9,849 7,007 621 33,913 1981 37 2,507 8,218 11,698 8,984 8,952 1,119 9 41,523 1982 166 1,301 2,689 2,243 2,769 826 101 10,095
 Table 29 – Maine fixed gear catches (mt), 1978 – 1982 (Source: Maine DMR)
 Year May Jun Jul Aug Sep Oct Nov Dec Total 1978 1% 2% 29% 38% 22% 7% 2% 0% 100% 1979 0% 7% 21% 24% 22% 19% 6% 0% 100% 1980 0% 2% 16% 30% 29% 21% 2% 0% 100% 1981 0% 6% 20% 28% 22% 22% 3% 0% 100% 1982 0% 2% 13% 27% 22% 27% 8% 1% 100%
 Table 30 – Fixed gear landings, monthly percentages (Source: Maine DMR)
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 3.8.2.3.2 Purse Seine Vessels The data analyzed for purse seine vessels does not include all vessels known to land herring because some vessels do not report through the VTR system. For example, the Maine DMR database includes landings of about 46,000 mt from eleven vessels that used purse seines in 1997, while the VTR database includes only six vessels, with landings of about 36,000 mt. The Maine data does not include information on total revenues or herring revenues. Because of these shortfalls, the purse seine information presented should be viewed with caution. Data is not presented for 1994, as there were too few vessels or landings in the database to give meaningful results. Landings information is summarized in Table 31 through Table 33 For the period 1995 through 1998, the number of purse seine vessels that reported landings from Management Area 1 remained relatively constant. The average size of these vessels did not change significantly. Participation in this category was relatively stable. Out of 14 vessels that are included in the database, five boats reported landings over 2,000 pounds from Management Area 1 in each of the last four years and one vessel reported landings over this amount in each of the last three years. Two vessels reported landings from this area for the first time (during the period examined) in 1998. This is probably a result of changes in reporting practices rather than because new vessels entered the fishery. Average annual total revenues for these vessels ranged from about $400K to $860K. Average annual Area 1 herring revenues ranged from about $280K to $760K. For most vessels, Area 1 herring revenues were more than 80% of their total revenues in all four years. For the purse seine vessels that appear to have a relatively low dependence on Area 1 herring revenues, a closer examination shows they used other gears to harvest herring or caught herring in other areas. Purse seine vessels fished for herring in management Area 1 from March 15 though December 31 in all four years. The most intense period of fishing was from May 15 through November 15. During this period, the average number of trips over 2,000 pounds in Management Area 1, per vessel, ranged from a low of 8.7 to a high of 31. The range for individual vessels was from 0 to 49 trips. The average pounds per trip, for trips over 2,000 pounds, was over 50,000 pounds for almost all vessels for the period July 15 through November 15. In some years, there were vessels that averaged more than 150,000 pounds per trip during this period. Area 1 herring catch for these vessels was distributed approximately in thirds across three time periods: July 15 – September 14, September 15 – November 15, and the remainder of the year. Area 1 herring landings accounted for over 80% of total herring landings in every year, and was as high as 93% of total herring landings.
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 Management Area 1 – Purse Seine Vessels (1)
 (Vessels with at least one trip of over 2,000 pounds of herring)) 1994 1995 1996 1997 1998(3)
 Number of Vessels (2) 9 6 6 7
 Mean Length 67 65 66 64
 Mean GRT 102 121 121 114
 Total Revenues (All Gears)
 Mean $581,884 $693,509 $819,209 $399,250
 Minimum $886 $456 $15,078 $11,281
 Maximum $1,876,349 $2,068,126 $1,880,503 $891,334
 Area 1 Herring Revenues
 Mean $348,913 $548,030 $720,361 $279,199
 Minimum $14 $385 $15,058 $9,483
 Maximum $1,656,527 $1,841,886 $1,684,012 $840,543
 Area 1 Revenues as % of Total Revenues
 (Nr. of vessels)
 0 – 10% 2 1 0 0
 10 – 20% 0 0 0 1
 20 – 30% 0 0 0 1
 30 – 40% 0 0 0 0
 40 – 50% 0 1 0 0
 50 – 60% 1 0 0 0
 60 – 70% 0 0 0 0
 70 – 80% 0 0 0 0
 80 – 90% 4 3 3 0
 90 – 100% 2 1 3 5
 Area 1 Herring Trips/Vessel
 Mean 46 58 82 44
 Minimum 2 7 27 3
 Maximum 151 192 156 116
 Number of Trips/Vessel with >2K herring (Mean/Lo/High)
 Jan. 1 – Mar. 14 0/0/2 0 0 0
 Mar. 15 – May 14 4.2/0/16 2.3/0/11 7/0/19 5.7/0/17
 May 15 – Jul . 14 8.7/0/46 11.8/0/43 20.6/1/42 13/0/37
 Jul. 15 – Sep. 14 13.6/0/49 19/0/49 31/1/49 14.2/0/37
 Sep. 15 – Nov. 15 13.4/0/36 16.8/0/40 15/10/36 9.8/0/25
 Nov. 16 – Dec. 31 1.7/0/8 3.2/0/9 2.8/0/10 1.1/06
 Table 31 - Summary of Management Area 1 purse seine landings (1) Only includes purse seine vessels in VTR, not all vessels known to land herring. (2) Only three vessels reporting less than 50,000 lbs. were in the VTR (3) 1998 data is preliminary.
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 Purse-Seine Vessels
 1994 1995 1996 1997 1998
 Number of Vessels that landed any herring
 (1) 9 6 6 7
 Average Length 67 65 64 64
 Average GRT 102 121 121 114
 Jul. 15 – Sep. 14
 Weight, trips > 2,000 lbs. 17,154,232 19,601,470 33,577,660 10,517,620
 Number of Trips 122 114 188 100
 Weight, trips < 2,000 lbs. 264 6,022 4,643 800
 Number of Trips 9 21 18 1
 Sep. 15 – Nov. 15
 Weight, trips > 2,000 lbs. 18,271,342 21,611,065 18,973,375 7,909,000
 Number of Trips 121 101 91 69
 Weight, trips < 2,000 lbs. 3,009 1,942 93,455 100
 Number of Trips 28 4 9 1
 Rest of Year
 Weight, trips > 2,000 lbs.. 18,412,200 17,017,110 26,749,776 17,434,455
 Number of Trips 135 104 185 139
 Weight, trips < 2,000 lbs. 80 275 358 0
 Number of Trips 2 2 2 0
 Total Herring From Area 1 (lbs.)
 53,841,127 58,237,884 79,309,267 35,861,975
 Total Herring, All Areas (lbs.) 62,505,127 70,241,384 85,689,029 39,584,975
 Table 32 - Summary of total weight of purse seine landings (1) 1994 data was inconclusive. Less than 50,000 pounds of herring were reported landed by only three vessels.
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 Purse Seine Vessels (Trips over 2,000 lbs.)
 Number of Vessels
 1994 1995 1996 1997 1998 Average Pounds/trip
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 2,000 – 4000 0 1 0 0 0 0 0 0
 4,000 – 6,000 0 0 0 0 0 0 0 0
 6,000 – 8,000 0 0 0 0 0 0 0 0
 8,000 – 10,000 0 0 0 0 0 0 0 0
 10,000 – 20,000
 0 0 0 0 0 0 1 0
 20,000 – 30,000
 1 1 0 0 0 0 0 0
 30,000 – 50,000
 1 1 0 0 0 0 0 0
 50,000 – 100,000
 0 1 2 1 1 1 2 3
 100,000 – 150,000
 1 1 1 1 1 0 2 2
 Over 150,000 2 2 2 2 4 3 1 0
 Table 33 - Purse seine average pounds/trip, trips over 2,000 pounds, Management Area 1
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 3.8.2.3.3 Mid-Water Trawl Vessels A similar analysis was conducted for mid-water trawl vessels. The data presented in Table 34 through Table 36 includes paired mid-water trawl information. This data could not be reported separately because of confidentiality concerns. Some mid-water trawl vessels also used other gears to catch herring. As noted above, total revenues in the tables include revenues for all gear types. For the period 1994 through 1998, the number of mid-water trawl vessels that reported landings from Management Area 1 reflects a gradual increase. The average size of these vessels also appears to be increasing. Participation in this sector was not as stable as for purse seine vessels. Of the 29 vessels included in the database, two reported landings of more than 2,000 pounds from Management Area 1 for each of the last five years, two for each of the last four years, and one for each of the last three years. Seven vessels reported landings from this area for the first time (during the period examined) in 1998. Average total revenues for these vessels ranged from about $254K to $705K. Average Area 1 herring revenues ranged from about $103K to $281K. The distribution of Area 1 herring revenues as a percentage of total revenues showed more variation than for purse seine vessels. In four of the five years, Area 1 herring revenues accounted for more than 90% of the total revenues of three to six vessels. In each year, however, there were a number of vessels that relied on Area 1 herring revenues for less than 50% of total revenues. Mid-water trawlers with a low reliance on Area 1 herring revenues reported landings of other species or of herring in other areas. Mid-water trawl vessels fished for herring in Management Area 1 from March 15 though December 31 in all five years. The most intense period of fishing was from May 15 through November 15. During this period, the average number of trips over 2,000 pounds, per vessel, ranged from a low of 1.3 (1998) to a high of 17. The range for individual vessels was from 0 to 47. The average pounds per trip, for trips over 2,000 pounds, was over 30,000 pounds for most vessels for the period July 15 through November 15. Average pounds per trip per vessel from Area 1 during this period never exceeded 150,000 pounds during the five years examined. Area 1 herring catch for these vessels showed more variation over seasons than for purse seine vessels. In some years, the catch outside the July 15 through November 15 period was exceeded by the catch during the remainder of the year. In other years, landings during this period were two-thirds of the annual herring landings from this area. Mid-water trawlers landed a significant amount of herring from outside Management Area 1. In recent years, Area 1 landings were roughly 50% of total herring landings for this gear; in 1998, this declined to about 34%.
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 Management Area 1 – Mid-Water Trawl Vessels
 (Vessels with at least one trip of over 2,000 pounds of herring)) 1994 1995 1996 1997 1998(1)
 Number of Vessels 8 13 11 11 15
 Mean Length 69 79 89 89 91
 Mean GRT 108 146 170 160 176
 Total Revenues (All Gears)
 Mean $253,639 $611,863 $669,306 $705,244 $348,253
 Minimum $3,644 $2,960 $102,177 $3,815 $2,125
 Maximum $926,061 $1,876,348 $1,655,238 $1,465,098 $1,533,594
 Area 1 Herring Revenues
 Mean $195,655 $279,242 $280,776 $198,968 $102,777
 Minimum $288 $2,922 $4,517 $3,815 $82
 Maximum $58,000 $949,311 $565,374 $685,471 $502,619
 Area 1 Revenues as % of Total Revenues
 (Nr. of vessels)
 0 – 10% 1 1 1 3 3
 10 – 20% 0 0 0 1 4
 20 – 30% 0 0 1 0 2
 30 – 40% 0 0 2 0 1
 40 – 50% 0 2 2 2 0
 50 – 60% 0 2 3 0 0
 60 – 70% 1 1 0 1 2
 70 – 80% 0
 80 – 90% 2 1 0
 90 – 100% 4 5 0 4 3
 Area 1 Herring Trips/Vessel
 Mean 42 50 53 37 17
 Minimum 1 1 1 1 1
 Maximum 111 127 85 115 120
 Number of Trips/Vessel with >2K herring (Mean/Lo/High)
 Jan. 1 – Mar. 14 0 1/0/7 0 0 0.6/0/9
 Mar. 15 – May 14 2/0/15 6/0/20 5.5/0/15 3/0/11 1.7/0/13
 May 15 – Jul . 14 5/0/28 11/0/40 14.3/0/27 6.4/0/29 1.3/0/7
 Jul. 15 – Sep. 14 13/0/36 17/0/47 14.8/0/33 14.6/0/37 2.7/0/10
 Sep. 15 – Nov. 15 8/0/2/ 8/0/24 11.7/0/28 10.6/0/32 2.5/0/17
 Nov. 16 – Dec. 31 8.6/0/27 3/0/12 1.3/0/4 2.5/0/9 1.7/0/14
 Table 34 - Summary of Management Area 1 mid-water trawl landings (1) 1998 data is preliminary
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 Mid – Water Trawl (including paired mid-water trawl)
 1994 1995 1996 1997 1998
 Number of Vessels that landed any herring
 8 15 11 11 15
 Average Length 69 77 89 89 91
 Average GRT 108 132 170 160 176
 Jul. 15 – Sep. 14
 Weight, trips > 2,000 lbs. 10,011,220 21,338,289 13,399,215 17,640,272 4,871,600
 Number of Trips 105 203 163 177 40
 Weight, trips < 2,000 lbs. 1,371 2,315 5,216 0 60
 Number of Trips 25 20 29 0 1
 Sep. 15 – Nov. 15
 Weight, trips > 2,000 lbs. 5,822,615 11,156,840 15,482,072 17,281,800 9,987,275
 Number of Trips 64 98 129 138 38
 Weight, trips < 2,000 lbs. 202 230 1,027 0 0
 Number of Trips 2 2 7 0 0
 Rest of Year
 Weight, trips > 2,000 lbs.. 11,312,950 24,496,880 25,883,863 17,228,915 13,427,800
 Number of Trips 127 261 233 151 79
 Weight, trips < 2,000 lbs. 778 1,396 573 1,440 1,620
 Number of Trips 11 11 18 1 2
 Total Herring From Area 1 (lbs.)
 27,149,136 57,285,950 54,701,996 52,152,427 28,288,355
 Total Herring, All Areas (lbs.) 29,157,589 89,684,728 107,000,885 91,363,811 82,445,580
 Table 35 - Summary of total weight of mid-water trawl landings
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 Mid-Water Trawl Vessels (Trips over 2,000 lbs.)
 Number of Vessels
 1994 1995 1996 1997 1998 Average Pounds/trip
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 2,000 – 4000 0 0 0 0 0 0 0 0 0 0
 4,000 – 6,000 1 0 0 0 0 0 0 0 0 0
 6,000 – 8,000 0 0 0 0 0 0 0 0 0 0
 8,000 – 10,000 0 0 0 0 0 0 0 0 0 0
 10,000 – 20,000
 0 0 1 0 0 0 0 0 3 0
 20,000 – 30,000
 0 0 0 0 0 0 0 0 0 0
 30,000 – 50,000
 0 0 3 0 2 0 3 1 3 0
 50,000 – 100,000
 4 2 2 4 5 6 1 2 2 0
 100,000 – 150,000
 1 3 4 3 2 3 4 4 3 4
 Over 150,000 0 0 0 0 0 0 0 0 0 0
 Table 36 - Mid-water trawl average pounds/trip, trips over 2,000 pounds, Management Area 1
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 3.8.2.3.4 Bottom Trawl Vessels Catches for bottom trawl vessels were also examined. The data presented in Table 37 through Table 39 includes paired bottom trawl information in 1994. This data could not be reported separately because of confidentiality concerns. Some mid-water trawl vessels also used bottom trawls. When these vessels were included in the bottom trawl summary, it significantly altered the results. For this reason, and because the initial reason for examining the idea of a set-aside was due to concerns for bottom trawl vessels that do not use another gear to catch herring, the data in Table 39 was broken down to show those vessels that only used bottom trawl vessels. Unlike the other two gear types, there are a number of bottom trawl vessels that did not have any herring trips with more than 2,000 pounds of herring. For the period 1994 through 1998, the number of vessels that reported using bottom trawls to land any herring from Management Area 1 declined from a high of 83 in 1995 to 49 in 1998. While average length increased, the average GRT declined during this same period. For those vessels that only used bottom trawl gear and had at least one trip of more than 2,000 pounds from Management Area 1, the number of vessels and the average size remained roughly constant. This category showed the most changes in participation. 54 vessels reported at least one trip of more than 2,000 pounds of herring during the five year period. Only one vessel had such a trip in each of the last five years. Only two additional vessels had a trip over 2,000 pounds in each of the last two years. Six vessels reported trips over 2,000 pounds for the first time (during the period examined) in 1998. Total revenues for this category were the lowest of all three gear sectors. Average total revenues for these vessels ranged from about $78K to $195K. Average Area 1 herring revenues ranged from about $3K to $5K. The distribution of Area 1 herring revenues as a percentage of total revenues showed that, in general, over time these vessels have become less dependent on herring revenues. Area 1 bottom trawl herring revenues never exceeded 30% of total revenues for any vessel during the period examined. In the last four years, it never exceeded 15% of total revenues for any vessel. For most vessels, Area 1 herring revenues were less than 5% of total revenues in every year examined. If all vessels that used bottom trawls are examined (including those that used mid-water trawl gear to catch herring), the average total revenues and average Area 1 herring revenues increase, as does the range of the minimum and maximum values. Bottom trawl vessels landed more than 2,000 pounds of herring from Management Area 1 almost exclusively during the period July 15 through November 15, consistent with the period they are allowed to use small mesh in Small Mesh Area 2. There was a small number of trips outside this time period. During the July 15 through November 15 period, the average number of trips over 2,000 pounds, per vessel, ranged from a low of 0.7 to a high of 12. The range for individual vessels was from 0 to 52. The most intense fishing period was from July 15 through September 14.
 During the July 15 through November 15 time period, the average pounds per trip for all vessels that used bottom trawl gear, for trips over 2,000 pounds, showed some variation in 1994 through
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 1996. In those years, there was a cluster of vessels that landed more than 30,000 pounds per trip. This group included, but was not limited to, those vessels that used mid-water trawl gear in addition to bottom trawl gear. A second grouping averaged less than 6,000 pounds per trip in most cases. This grouping did not include any vessels that used mid-water trawl gear. In 1997 and 1998, however, all vessel using bottom trawls from July 15 through November 15 averaged less than 30,000 pounds of herring per trip and most vessels averaged less than 8,000 pounds per trip. Almost all herring landed by bottom trawl vessels was caught in Management Area 1. Bottom trawl landings or herring from Area 1 are highly seasonal. In four of the five years, about 80% of the Area 1 herring landings were between July 15 and November 15; in 1996, 60% of the landings came during this time period. With one exception, landings during the July 15 through September 14 period accounted for about 80% of the landings between July 15 and November 15. In 1996, the landings in the first half of the period were 46% of the landings for the entire period.
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 Management Area 1 – Bottom Trawl Vessels (Vessels with at least one trip of over 2,000 pounds of herring)
 1994 1995 1996 1997 1998(3) All(1) Only(2) All Only All Only All Only All Only
 Number of Vessels 19 18 13 10 21 13 9 14 12 Mean Length 59 55 60 49 58 50 57 46 50 Mean GRT 57 49 70 35 72 41 59 38 44 Total Revenues (All Gears) Mean $122,776 $78,149 $428,635 $130,559 $334,654 $195,020 $153,630 $141,619 $132,779 Minimum $8,427 $8,427 $10,333 $10,333 $31,438 $31,438 $36,513 $13,563 $13,563
 Maximum $926,061 $164,415 $1,667,393 $1,305,588 $1,141,225 $704,670 $326,848 $464,072 $464,072 Area 1 Herring Revenues Mean $4,137 $3,861 $4,440 $3,951 $14,733 $4,946 $2,460 $3,511 $2,992 Minimum $317 $317 $189 $189 $152 $152 $153 $436 $436 Maximum $24,135 $24,135 $22,242 $22,242 $78,628 $26,876 $11,774 $15,499 $15,499 Area 1 Herring Revenues as % of Total Revenues (Nr. of vessels)
 0 – 5% 13 12 10 9 14 10 8 11 10 5 – 10% 1 1 2 0 6 2 1 2 1 10 – 15% 1 1 1 1 1 1 0 1 1 15 – 20% 2 2 0 0 0 0 0 0 0 20 – 25% 1 1 0 0 0 0 0 0 0 25 – 30% 1 1 0 0 0 0 0 0 0 Area 1 Herring Trips/Vessel Mean 20.6 21.7 19 24.4 16.9 19.6 16 17 17 Minimum 1 1 1 2 1 1 1 1 1 Maximum 88 88 84 84 75 75 81 88 88 Number of Trips/Vessel with >2K herring (Mean/Lo/High) Jan. 1 – Mar. 14 0 0 0/0/1 0 0 0 0 0 0 Mar. 15 – May 14 0 0 0 0 0/0/1 0 0/0/1 0 0 May 15 – Jul . 14 1/0/5 1.1/0/5 0.4/0/2 0.4/0/2 0.8/0/7 0/0/1 0 0 0 Jul. 15 – Sep. 14 7.5/0/51 7.9/0/51 9/0/52 11.8/0/52 5.9/0/51 8.2/0/51 7.5/0/38 5/0/30 5.5/0/30 Sep. 15 – Nov. 15 1.1/11/21 1.7/0/11 1.8/0/18 2.4/0/18 0.8/0/3 0.7/0/3 1.8/0/9 2/0/16 2.5/0/16
 Nov. 16 – Dec. 31 0/0/1 0/0/0 0 0 0 0 0 0/0/1 0 Table 37 - Summary of Management Area 1 bottom trawl landings (1998 data is preliminary) (1) "All" includes vessels that caught herring with bottom trawl and other gears. Total revenues are based on all revenues from all gears. (2) "Only" is those vessels that caught herring only with bottom trawl gear.
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 Bottom Trawl
 1994 1995 1996 1997 1998
 Number of Vessels that landed any herring
 67 83 77 54 49
 Average Length 45 33 37 39 44
 Average GRT 29 44 47 49 27
 Jul. 15 – Sep. 14
 Weight, trips > 2,000 lbs. 739,852 628,200 1,462,960 312,680 438,650
 Number of Trips 142 119 124 74 70
 Weight, trips < 2,000 lbs. 159,907 116,888 169,720 75,063 105,186
 Number of Trips 443 481 398 246 271
 Sep. 15 – Nov 15
 Weight, trips > 2,000 lbs. 203,660 98,350 1,716,375 53,565 144,570
 Number of Trips 21 24 18 17 31
 Weight, trips < 2,000 lbs. 19,000 48,655 33,399 43,415 56,500
 Number of Trips 132 104 90 76 86
 Rest of Year
 Weight, trips > 2,000 lbs. 257,900 198,900 2,176,186 5,500 220,000
 Number of Trips 21 6 17 1 1
 Weight, trips < 2,000 lbs. 55,220 12,157 15,296 7,515 5,423
 Number of Trips 93 70 85 50 30
 Total Herring From Area 1 (lbs.)
 1,480,384 1,118,486 5,573,939 497,740 970,629
 Total Herring, All Areas (lbs.) 1,480,714 1,300,653 6,382,981 499,880 1,032,829
 Table 38 - Summary of total weight of bottom trawl landings
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 Bottom Trawl Vessels (Trips over 2,000 lbs.)
 Number of Vessels
 Average Pounds/trip
 1994 1995 1996 1997 1998
 Jul 15 - Sep 14
 Sep. 15 – Nov.
 15
 Jul 15 - Sep 14
 Sep. 15 – Nov.
 15
 Jul. 15 - Sep
 14
 Sep. 15 – Nov.
 15
 Jul 15 Sep 14
 Sep. 15 – Nov.
 15
 Jul 15 Sep 14
 Sep. 15 – Nov.
 15 2,000 – 4000
 7 2 4 2 9 1 5 5 5 3
 4,000 – 6,000
 4 1 3 1 4 1 0 0 1 1
 6,000 – 8,000
 1 0 0 0 0 0 1 1 1 1
 8,000 – 10,000
 0 1 0 0 0 0 0 0 0 0
 10,000 – 20,000
 1 0 0 0 0 0 0 0 2 0
 20,000 – 30,000
 0 0 0 0 0 0 0 0 1 1
 30,000 – 50,000
 1 1 0 0 2 0 0 0 0 0
 50,000 – 100,000
 0 0 0 0 1 3 0 0 0 0
 100,000 – 150,000
 0 0 1 0 2 1 0 0 0 0
 Over 150,000
 0 0 0 0 0 0 0 0 0 0
 Table 39 - Average bottom trawl pounds/trip, trips over 2,00 pounds, Management Area 1
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 3.8.2.4 Small Vessels The PDT examined the landings from small vessels, defined as 65 feet and less in length. The analysis was done for three gear type using two different databases, with some differences in results between the two databases. The VTR database was used to determine total revenues and the percentage revenue derived from herring. This database does not include some purse seine vessels. Some information for mid-water trawl and purse seine vessels could not be reported because of confidentiality concerns. A more accurate picture of the overall percentage of landings from small vessels can be determined by combining the VTR and Maine DMR databases. The combined database includes all known purse seine vessels landing herring. It does not, however, include landings of other species or any revenue information and cannot be used to determine the importance of herring revenues to individual vessels. Management Area 1 landings by vessel size, determined by using information from both the Maine DMR and VTR databases, are summarized in Table 29. While the relative proportions are believed accurate, the data should not be considered exact. Information could not be determined for 1994. Small vessels accounted for 8-11% of landings from this area, primarily due to landings by small purse seine vessels.
 1995 1996 1997 1998 MT % MT % MT % MT %
 Purse Seine 65 ft. and under 3,983 7% 3,873 6% 5,592 8% 3,569 8% Over 65 ft. 25,707 46% 31,309 50% 40,511 58% 19,045 42% Total 29,690 53% 35,182 56% 46,103 66% 22,614 50%
 Mid-water Trawl 65 ft. and under 72 0% 0 0% 1,653 2% 349 1% Over 65 ft. 25,736 46% 24,808 40% 21,999 31% 21,457 48% Total 25,808 46% 24,808 40% 23,652 34% 21,806 49%
 Bottom Trawl 65 ft. and under 364 1% 365 1% 213 0% 323 1% Over 65 ft. 143 0% 2,163 3% 12 0% 117 0% Total 507 1% 2,528 4% 225 0% 440 1%
 All Vessels 65 ft. and under 4,419 8% 4,238 7% 7,458 11% 4,241 9% Over 65 ft. 51,586 92% 58,280 93% 62,522 89% 40,619 91%Total 56,005 100% 62,518 100% 69,980 100% 44,860 100% Table 40 – Summary of Management Area 1 landings by vessel size (various data sources - Data from Maine DMR in italics, data from VTR in plain text)
 3.8.2.4.1 Small purse seine vessels The number of small purse seine vessels that reported landing trips of over 2,000 pounds of herring varied from 4 vessels in 1995 to 2 vessels in 1996 and 1997. Average Area 1 Herring revenues for these vessels ranged from just over $30,000 to over $50,000. In general, Area 1 herring revenues were usually at least 80 percent of these vessels total revenues. While landings were reported from March 15 through November 15, most Area 1 herring trips occurred during
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 the July 15 through November 15 period. This corresponds with the peak of the summer herring fishery in this area. Generally, these vessels reported a relatively small number of trips. The maximum number of trips reported for the period July 15 through September 14 was 17, with the average approximately half that. This trip information should be viewed with caution because of the lack of reporting by this category of vessels in the VTR database. (Table 30 through Table 32) Mean length of these vessels was about 45 feet. There was some apparent movement in and out of this category. This is most likely a result of the limited reporting by this class of vessels rather than because they left the fishery. The purse seine vessels identified in the Maine DMR data remain relatively constant.
 3.8.2.4.2 Mid-Water Trawl Vessels The number of small mid-water trawl vessels reporting landings to the VTR database ranged from 3 in 1994 to none in 1996. Average total revenues for these vessels ranged from $6,260 in 1994 to almost $99,293 in 1996. Area 1 herring revenues averaged a minimum of $3,040 in 1994 and a maximum of $99,293 in 1997. According to the data, Area 1 herring revenues were a large percentage of total revenues for these vessels. In all but one instance, Area 1 herring revenues were over 90% of total revenues. The exception was in 1994, when Area 1 herring revenues were less than 10% of the total revenues for one vessel. These results are somewhat suspect, since in many years there were a very small number of herring fishing trips recorded. Small mid-water trawl vessels usually fished from May 15 through November 15. A relatively small number of herring trips were recorded for these vessels. In 1997, the average number of trips was 20 for the period September 15 through November 15. The average length for these vessels was usually about 50 feet. The vessels involved in the fishery remained constant. (Table 44 through Table 46)
 3.8.2.4.3 Small Bottom Trawl Vessels The largest number of small vessels reporting herring landings to the VTR database were small bottom trawl vessels. The number of vessels that made trips over 2,000 pounds ranged from 6 in 1997 to a high of 14 in 1996. Average size in each year ranged from 42 feet to 48 feet in length. Total revenues for these vessels ranged from a low average of $79,567 in 1994 to a high average of $166,888 in 1996, declining in 1997 and 1998. Area 1 herring revenues ranged from a high average of $5,019 in 1994 to the low of $2,865 in 1996. Average Area 1 herring revenues in 1998 were $3,933. Area 1 herring revenues as a percentage of total revenues was usually low. In 1994, one vessel reported that herring revenues were between 20% and 25% of total revenues. In most instances, Area 1 herring revenues were less than 10% of total revenues. The number of herring trips per vessel ranged from 1 trip to a high of 88 trips (in 1994 and 1998). Most herring fishing occurred during the period July 15 through November 15, consistent with the period that small mesh nets are authorized in Small Mesh Area 1. This group had the highest number of trips that exceeded 2,000 pounds. (Table 34 through Table 36).

Page 76
                        

Atlantic herring SAFE Report 76
 Management Area 1 – Purse Seine Vessels (65 ft. or less)(1) (Vessels with at least one trip of over 2,000 pounds of herring))
 1994 1995 1996 1997 1998(3)
 Number of Vessels (2) 4 2 2 3
 Mean Length 45 43 43 46
 Mean GRT 24 14 14 34
 Total Revenues (All Gears)
 Mean $32,563 >$50,000 >$50,000 $49,903
 Minimum $886 -C- -C- $11,281
 Maximum $64,156 -C- -C- $95,643
 Area 1 Herring Revenues
 Mean $31,733 >$50,000 >$50,000 $38,802
 Minimum $490 -C- -C- $9,483
 Maximum $64,156 -C- -C- $95,643
 Area 1 Revenues as % of Total Revenues
 (Nr. of vessels)
 0 – 10% 0 0 0 0
 10 – 20% 0 0 0 0
 20 – 30% 0 0 0 0
 30 – 40% 0 0 0 0
 40 – 50% 0 0 0 0
 50 – 60% 1 0 0 0
 60 – 70% 0 0 0 0
 70 – 80% 0 0 0 0
 80 – 90% 1 1 0 0
 90 – 100% 2 1 2 2
 Area 1 Herring Trips/Vessel
 Mean 19.8 23.5 29.5 12
 Minimum 2 17 27 3
 Maximum 29 30 32 26
 Number of Trips/Vessel with >2K herring (Mean/Lo/High)
 Jan. 1 – Mar. 14 0 0 0 0
 Mar. 15 – May 14 0 0 0 1/0/3
 May 15 – Jul . 14 1/0/4 3/0/6 3/1/5 3/0/10
 Jul. 15 – Sep. 14 7/0/17 8.5/0/17 8.5/1/16 6/0/13
 Sep. 15 – Nov. 15 7.3/2/16 3.5/0/7 5.5/0/11 1.6/0/3
 Nov. 16 – Dec. 31 0 0 0 0
 Table 41 - Summary of Management Area 1 small purse seine vessel landings (1) Only includes purse seine vessels in VTR, not all vessels known to land herring. (2) Data was not meaningful for 1994 - only 50,000 pounds recorded. (3) –C- data not reported due to confidentiality restrictions.
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 Purse-Seine Vessels (65 ft. and under)
 1994 1995 1996 1997 1998
 Number of Vessels that landed any herring
 (1) 4 2 2 3
 Jul. 15 – Sep. 14
 Weight, trips > 2,000 lbs. 935,310 -C- -C- 1,149,000
 Number of Trips 28 17 17 18
 Weight, trips < 2,000 lbs. 104 -C- -C- 0
 Number of Trips 3 13 14 0
 Sep. 15 – Nov. 15
 Weight, trips > 2,000 lbs. 1,079,810 -C- -C- 395,000
 Number of Trips 29 7 11 5
 Weight, trips < 2,000 lbs. 1,034 -C- -C- 0
 Number of Trips 13 4 9 0
 Rest of Year
 Weight, trips > 2,000 lbs.. 160,000 -C- -C- 592,000
 Number of Trips 4 6 6 13
 Weight, trips < 2,000 lbs. 80 -C- -C- 0
 Number of Trips 2 0 2 0
 Total Herring From Area 1 (lbs.)
 2,176,338 -C- -C- 2,136,000
 Total Herring, All Areas (lbs.) 2,176,338 -C- -C- 2,136,000
 Table 42 - Summary of total weight of small purse seine vessel landings (1) 1994 data was inconclusive. Less than 50,000 pounds of herring were reported landed by only three vessels.
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 Purse Seine Vessels (65 ft. and under) (Trips over 2,000 lbs.)
 Number of Vessels
 1994 1995 1996 1997 1998 Average Pounds/trip
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 0 – 4000 0 0 2 1 1 1 0 0 1 1
 4,000 – 6,000 0 0 0 0 0 0 0 0 0 0
 6,000 – 8,000 0 0 0 0 0 0 0 0 0 0
 8,000 – 10,000 0 0 0 0 0 0 0 0 0 0
 10,000 – 20,000
 0 0 0 0 0 0 0 0 1 0
 20,000 – 30,000
 0 0 1 1 0 0 0 0 0 0
 30,000 – 50,000
 0 0 1 1 0 0 0 0 0 0
 50,000 – 100,000
 0 0 0 1 1 1 1 1 1 2
 100,000 – 150,000
 0 0 0 0 0 0 0 0 0 0
 Over 150,000 0 0 0 0 0 0 1 1 0 0
 Table 43 - Small purse seine vessels, average pounds/trip, trips over 2,000 pounds, Management Area 1
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 Management Area 1 – Mid-Water Trawl Vessels (65 ft or less)
 (Vessels with at least one trip of over 2,000 pounds of herring)
 1994 1995 1996 1997 1998(1)
 Number of Vessels 3 2 None 2 2
 Mean Length 36 49 49.5 49.5
 Mean GRT 14 43.5 51.5 51.5
 Total Area 1 Herring (lbs.)
 158,200 79,050 0 1,821,965 298,400
 Total Revenues (All Gears)
 Mean $6,260 $15,128 $99,293 $8,131
 Minimum $3,643 $6,299 $92,126 $7,314
 Maximum $9,946 $23,958 $106,459 $8,949
 Area 1 Herring Revenues
 Mean $3,040 $4,610 $99,293 $8,131
 Minimum $288 $2,922 $92,126 $7,314
 Maximum $5,189 $6,299 $106,459 $8,949
 Area 1 Herring Revenues as % of Total Revenues
 (Nr. of vessels)
 0 – 10% 1 0 0 0
 10 – 20% 0 0 0 0
 20 – 30% 0 0 0 0
 30 – 40% 0 0 0 0
 40 – 50% 0 1 0 0
 50 – 60% 0 0 0 0
 60 – 70% 0 0 0 0
 70 – 80% 0 0 0 0
 80 – 90% 0 0 0 0
 90 – 100% 2 1 2 2
 Area 1 Herring Trips/Vessel
 Mean 1 2.5 41 3.5
 Minimum 1 1 40 3
 Maximum 1 4 42 4
 Number of Trips/Vessel with >2K herr ing (Mean/Lo/High)
 Jan. 1 – Mar. 14 0 0 0 0
 Mar. 15 – May 14 0.3/0/1 0 0 0
 May 15 – Jul . 14 0 0 3.5/3/4 2.5/2/3
 Jul. 15 – Sep. 14 .6/0/1 1/1/1 18/0/18 1/1/1
 Sep. 15 – Nov. 15 0 0 19/18/20 0
 Nov. 16 – Dec. 31 0 0 0 0
 Table 44 – Summary of Management Area 1 small mid-water trawl vessel landings
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 Mid – Water Trawl (65 ft. and under) (including paired mid-water trawl)
 1994 1995 1996 1997 1998
 Number of Vessels 3 2 0 2 2
 Jul. 15 – Sep. 14
 Weight, trips > 2,000 lbs. 95,000 -C- -C- -C-
 Number of Trips 2 2 36 2
 Weight, trips < 2,000 lbs. 0 -C- 0 0
 Number of Trips 0 3 0 0
 Sep. 15 – Nov. 15
 Weight, trips > 2,000 lbs. 0 0 -C- 0
 Number of Trips 0 0 38 0
 Weight, trips < 2,000 lbs. 0 0 0 0
 Number of Trips 0 0 0 0
 Rest of Year
 Weight, trips > 2,000 lbs.. 63,200 0 -C- -C-
 Number of Trips 1 0 7 5
 Weight, trips < 2,000 lbs. 0 0 -C- 0
 Number of Trips 0 0 2 0
 Total Herring From Area 1 (lbs.)
 158,200 -C- -C- -C-
 Total Herring, All Areas (lbs.) 158,200 -C- -C- -C-
 Table 45 – Summary of small mid-water trawl vessel landings
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 Mid-Water Trawl Vessels (65 ft. and under) (Trips over 2,000 lbs.)
 Number of Vessels
 1994 1995 1996 1997 1998 Average Pounds/trip
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 0 – 4,000 1 3 0 2 0 0 0 0 0 2
 4,000 – 6,000 1 0 0 0 0 0 0 0 0 0
 6,000 – 8,000 0 0 0 0 0 0 0 0 0 0
 8,000 – 10,000 0 0 0 0 0 0 0 0 0 0
 10,000 – 20,000
 0 0 0 0 0 0 0 0 2 0
 20,000 – 30,000
 0 0 0 0 0 0 0 0 0 0
 30,000 – 50,000
 0 0 0 0 0 0 2 1 0 0
 50,000 – 100,000
 1 0 0 0 0 0 0 1 0 0
 100,000 – 150,000
 0 0 0 0 0 0 0 0 0 0
 Over 150,000 0 0 0 0 0 0 0 0 0 0
 Table 46 – Small mid-water trawl average pounds/trip, trips over 2,000 pounds, Management Area 1
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 Management Area 1 – Bottom Trawl Vessels (65 ft. or less) (Vessels with at least one trip of over 2,000 pounds of herring))
 1994 1995 1996 1997 1998(1)
 Number of Vessels 13 9 14 6 12
 Mean Length 48 47 47 47 42
 Mean GRT 34 30.6 32.6 37.5 21
 Total Area 1 Herring (lbs.)
 1,131,742 674,205 1,376,336 382,230 866,100
 Total Revenues (All Gears)
 Mean $79,567 $120,848 $166,888 $145,807 $108,767
 Minimum $24,738 $10,333 $31,438 $86,298 $13,563
 Maximum $164,415 $276,643 $704,670 $267,228 $200,247
 Area 1 Herring Revenues
 Mean $5,019 $4,369 $2,865 $3,472 $3,933
 Minimum $496 $204 $152 $153 $436
 Maximum $24,135 $22,242 $18,620 $11,774 $15,499
 Area 1 Revenues as % of Total Revenues
 (Nr. of vessels)
 0 – 5% 8 6 12 5 9
 5 – 10% 1 2 1 1 2
 10 – 15% 1 1 1 0 1
 15 – 20% 2 0 0 0 0
 20 – 25% 1 0 0 0 0
 25 – 30% 0 0 0 0 0
 Area 1 Herring Trips/Vessel
 Mean 28.3 26.7 22.2 22.3 20
 Minimum 2 2 1 1 1
 Maximum 88 84 75 81 88
 Number of Trips/Vessel with >2K herring (Mean/Lo/High)
 Jan. 1 – Mar. 14 0 0 0 0 0
 Mar. 15 – May 14 0 0 0 0 0
 May 15 – Jul . 14 1.2/0/5 0.4/0/2 0/0/1 0 0
 Jul. 15 – Sep. 14 10.6/0/51 13/0/52 7.9/0/5 11/0/38 5.6/0/30
 Sep. 15 – Nov. 15 1.6/0/11 2.6/0/18 0/0/3 2.5/0/9 2.6/0/16
 Nov. 16 – Dec. 31 0/0/0 0 0/0/0 0 0/0/1
 Table 47 - Summary of Management Area 1 small bottom trawl landings (1) 1998 data is preliminary
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 Bottom Trawl Vessels (65 ft. and under) (vessels with trips over 2,000 pounds)
 1994 1995 1996 1997 1998
 Number of Vessels that landed herring
 13 9 14 6 12
 Jul. 15 – Sep. 14
 Weight, trips > 2,000 lbs. 729,952 496,200 502,960 282,330 402,650
 Number of Trips 139 117 111 66 68
 Weight, trips < 2,000 lbs. 76,350 31,965 94,330 24,750 53,335
 Number of Trips 94 58 118 25 81
 Sep. 15 – Nov. 15
 Weight, trips > 2,000 lbs. 203,660 98,350 81,375 48,565 144,750
 Number of Trips 21 24 6 15 31
 Weight, trips < 2,000 lbs. 45,640 30,100 27,315 42,725
 Number of Trips 71 33 14 9 49
 Rest of Year
 Weight, trips > 2,000 lbs.. 46,200 16,700 2,000 0 0
 Number of Trips 16 4 1 0 0
 Weight, trips < 2,000 lbs. 29,940 890 2,545 0 2,820
 Number of Trips 28 4 15 0 10
 Total Herring From Area 1 (lbs.)
 1,131,742 674,205 710,525 382,230 648,300
 Total Herring, All Areas (lbs.) 1,131,742 674,205 1,376,336 382,230 648,300
 Table 48 - Summary of small bottom trawl herring landings
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 Bottom Trawl Vessels (65 ft. and under) (Trips over 2,000 lbs.)
 Number of Vessels
 1994 1995 1996 1997 1998 Average Pounds/trip
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 Jul. 15 – Sep 14
 Sep. 15 – Nov. 15
 0 – 4000 7 10 6 7 10 12 5 5 8 9
 4,000 – 6,000 4 1 3 2 4 1 0 1 0 1
 6,000 – 8,000 1 1 0 0 0 0 1 1 1 0
 8,000 – 10,000 0 0 0 0 0 0 0 0 0 0
 10,000 – 20,000
 0 0 0 0 0 0 0 0 1 1
 20,000 – 30,000
 0 0 0 0 0 0 0 0 0 0
 30,000 – 50,000
 0 0 0 0 0 0 0 0 0 0
 50,000 – 100,000
 0 0 0 0 0 1 0 0 0 0
 100,000 – 150,000
 0 0 0 0 0 0 0 0 0 0
 Over 150,000 0 0 0 0 0 0 0 0 0 0
 Table 49 - Average pounds/trip, small bottom trawl vessels
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 3.8.3 Alternatives to a TAC Set-Aside A TAC set-aside is only one option that will provide an opportunity to fish for herring to all industry sectors. Some alternatives are analyzed in the following section. A TAC set-aside is an explicit allocation of a portion of the resource to a particular user group. Generally, the alternatives listed below provide opportunities to fish but do not explicitly allocate part of the resource to a particular industry sector. The impact of some of the alternatives, however, is that they effectively allocate some of the herring resource to particular industry sectors. 3.8.3.1 No action The no action alternative would not change any of the management measures incorporated into the FMP. The rationale for this alternative follows. First, it is not yet clear that a problem exists. Figure 9 indicates that in the last eight years, the Area 1A catch never exceeded 42,750 mt before mid-September, even in 1996 and 1997 when total landings were the highest in the last 20 years. A review of the catch data for the various industry gear sectors, whether for all vessels or for vessels 65 ft. and under in length, shows that most catches occur before September 15. Unless the imposition of the TAC results in a major change in the way vessels prosecute the fishery, all gear sectors will have a similar opportunity to fish for herring. The management measures will limit the days that vessels can fish for herring an a particular area, but these days out will be applied to all vessels and all gear types. The entire management system includes controls that are intended to extend the fishing season. Adopting a change before the FMP is implemented is the same as concluding the plan will not work as designed. While it is true that larger vessels may be able to fish in an offshore area when the inshore area is closed, this is the result of choices made by fishermen on how to participate in the fishery. Second, any of the alternatives is an allocation of part of the herring resource to a particular industry sector. Some of the alternatives – such as the TAC set-aside – make an explicit allocation. Others do so through the impacts of the alternatives. The fishery is being managed as an open access fishery. It is inconsistent to allow anyone to enter the fishery while reserving part of the resource for particular sectors. This could result in an increase in participants in a particular sector, with the result the allocation would have to be increased. Third, this avoids the precedent of establishing allocations for industry sectors, or delays those decisions until it is clear a problem exists. Fourth, a number of the solutions will result in significant costs and administrative difficulties. Some will also result in additional costs to directed herring fishermen and the markets that rely upon them. The benefits of the alternatives are not clear and are likely to be outweighed by the costs to implement and administer any of them. The primary disadvantage to the no action alternative is that there is a possibility certain industry sectors will be disadvantaged by the Area 1A TAC. If catch rates increase, the season for all herring fishermen will be shortened. The vessels that will be most impacted are those that rely on herring from Management Area 1A for most of their revenues – purse seine vessels and fixed
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 gear operators. If the fishery closes before July 15, small mesh trawl fishermen will not be able to retain herring. In addition, small mesh fishermen that target whiting will not be able to land more than 2,000 pounds of herring, which may increase discards. There is also a possibility an early closure of the fishery would reduce the supply of herring bait available for the lobster fishery. 3.8.3.2 Changing the start of the fishing year The fishing year for Atlantic herring begins on January 1. Catches are counted against the TACs in each area from this date forward. In theory, it might be possible to change the start of the fishing year so that all industry sectors (including fixed gear) have an opportunity to fish for herring. In Management Area 1A, a review of landings for the period 1976 through 1998 shows that the bulk of herring landings occur in the summer and early fall months. Beginning the fishing year in the middle of the calendar year - for example, July 1 - would release the Area 1A TAC just prior to the (typical) peak fishing season. This would provide an opportunity for bottom trawl vessels to pursue herring as part of their small mesh fishery, and would allow smaller purse seine vessels an opportunity to fish during summer weather. Examination of Figure 9, Figure 10 and Figure 11 show that there are two general patterns to herring landings in Management Area 1 over the last 20 years. For the period 1982 through 1986, and again for the period 1994 through 1998, landings before July 1 were less than 15,000 mt – indeed, for the period 1982-1986, they were less than 10,000 mt. During 1994 through 1998, landings from July through December approached 40,000 – 45,000 mt. In this fishing pattern, it's possible that a July 1 start to the fishing year would result in the TAC being caught during the summer and fall, with the result the fishery would be closed the following winter and spring. During the period 1987 – 1993, there was an active winter/early spring fishery in Management Area 1. This cycle peaked in 1989/1990, when nearly 38,000 mt were caught between November 1989 and June 1990. An examination of landings from Management Area 2 during this same period show low landings – whether from a lack of availability of herring or a lack of effort because fishermen were in Management Area 1 is uncertain. This was a period when the Georges Bank spawning component, believed to overwinter in Area 2, was rebuilding so the lack of herring from this area may reflect low stock abundance. On the other hand, if this lack of landings from this area reflects a lack of availability of the herring that is not a result of stock size, restrictions on a winter fishery in Management Area 1A will harm the canneries and other markets for winter herring. Other issues to be considered when choosing the fishing year include the planning cycle for adjustments to the management plan and the receipt of assessment information. Herring is assessed on a calendar year basis. Any adjustments to the management plan must be initiated six months prior to the start of the fishing year if they are to take effect with the new year. If the fishing year begins July 1, this means the adjustment process must be completed no later than March to be effective at the start of a July 1 fishing year. Under the current assessment cycle, an updated assessment would not be available, which means planning will be based on the previous year's landings and assessments. Changing the fishing year to July 1 will result in using a year
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 old assessment for planning management actions, rather than a six month old assessment. Implementation of measures will occur eighteen months after the assessment. In effect, changing the start of the fishing year re-allocates the ability to fish for herring from one industry sector to another. Changing the start of the fishing year to mid-summer is likely to result in restrictions on fishing in Area 1A in the winter, spring, and early summer. Those vessels that would take advantage of a winter or early summer fishery, should it develop, would likely lose this opportunity to fish for herring so that other vessels would be guaranteed the opportunity to fish for herring in the late summer and early fall.
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 Figure 12 – Area 1 landings by month, 1976 - 1986
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 Area 1 Landings by Month1987-1998(VTR Data)
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 Figure 13 – Area 1 landings by month, 1987 - 1998 3.8.3.3 Release the Area 1A TAC at a different time Fishing for herring in an area begins when the TAC is released at the beginning of the year, and continues (subject to effort controls) until 95% of the TAC is caught. If the concern is that the TAC will be caught before all industry sectors have an opportunity to compete for herring, a possible solution would be to release the TAC some time later in the year. This date would be selected to make sure all sectors were able to fish. This option is a permutation of the previous one. Rather than change the fishing year, which causes administrative problems and may affect fishing in other areas, the only change made is to the time that fishing can begin in Area 1A. Administrative issues are avoided and the likelihood that the fishery will remain open until all sectors have an opportunity to fish is increased. An examination of landings shows that most catches in recent years came during the period July through October. Releasing the TAC before June would have little effect on the rate the TAC is caught. In order to be most effective based on recent experience, the TAC would have to be released in June or July. This will cause adverse economic impacts on those vessels and markets that normally take advantage of an earlier season. Catches of herring after July 1 approached 45,000 mt in only 1996 and 1997 since 1987. This indicates that if the TAC is released too late in the year, there is some risk that the entire TAC may not be caught. From a biological standpoint this is not an issue, but it would result in reduced revenues for herring fishermen. This approach also eliminates any possibility of a winter/spring fishery such as occurred in the years 1987 through 1990. During the winter, there may be few other options to obtain herring if Management Area 1A is closed.
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 Concerns have been raised that herring mid-water trawlers have a bycatch of groundfish. While available observer reports do not support this claim, it is a contentious issue. One possible beneficial effect of this alternative is that herring fishing would be prohibited in some of the areas closed to protect groundfish spawning. If herring fishing were prohibited in Area 1A until July 1, any possible adverse impacts of mid-water trawls on groundfish spawning in these areas would be avoided. Release of the TAC on any date after March 31 would help reduce any potential impacts of mid-water trawling on groundfish spawning in Area 1A. 3.8.3.4 Adjust effort controls As the TAC in an area is approached, fishermen are required to take mandatory days out of the fishery: Saturday/Sunday when 50% of the TAC is reached, Friday/Saturday/Sunday when 75% of the TAC is reached, and Friday/Saturday/Sunday/Monday when 90% of the TAC is caught. These days out of the fishery are intended to slow catch rates and extend the fishing season. Estimates in the Atlantic herring FMP, based on the high catch rates seen in 1996 and 1997, predict that the current management measures will extend the fishing season until mid-September or later. The effort controls could be more strict - either imposed at an earlier time, or with more days out of the fishery required - to increase the likelihood that the season will not end until all industry sectors have an opportunity to fish. One advantage to this approach is that it is consistent with the FMP, merely adjusting the details of the effort control program. This option also avoids the need for trip limits and other output controls. As examples, one option could be to impose effort controls when a smaller percentage of the TAC is caught – for example, require two days out of the fishery at 35% of the TAC, three days out of the fishery at 60%, four days out of the fishery at 75%. Based on 1996 reported landings, this approach would extend the season until the end of October. Another alternative would be to require three days out of the fishery at 50% of the TAC, four days at 75%, and five days at 90%. Another option that is not realistic would be to increase the number of target catch levels and days out - for example, by adding a requirement that vessels take one day out of the fishery at some level of the TAC below 50%. This option would likely be impossible to administer because it increases the number of notice actions required. Moving the initial implementation of the days out of the fishery to a lower TAC leve l will give NMFS less time to collect catch data and evaluate catch rates. Increasing the number of mandatory days out of the fishery would make it difficult for the fleet to operate and may cause interruptions in the supply of herring for markets, particularly at high levels of the TAC. Increasing the number of days out may also increase safety concerns, as boats may be more likely to risk fishing in bad weather because there will be fewer opportunities to fish. In effect, this approach punishes the entire herring fleet in order to provide limited opportunities for a small number of vessel to fish for herring. 3.8.3.5 Modify catch limits The FMP adopts a 2,000 pound incidental catch limit when the directed fishery is closed (and during spawning closures). This level was chosen to minimize the development of a directed fishery under the guise of an incidental catch. It was based in part on a review of VTR data that showed a distinct break between vessels that land less than this amount and those that direct on
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 herring. In addition, the low ex-vessel price of herring ($.05 - $.06 per pound) make it unlikely a vessel would target herring for revenues of only $100-$120 per trip. The incidental catch limit was established to minimize discards of herring after the directed fishery is closed. At the same time, it is set at a level that minimizes the likelihood the overall TAC will be exceeded by vessels that take the incidental catch limit (NEFMC, 1999). This incidental catch limit is too low for any vessels that target herring to conduct a directed herring fishery. Another catch limit could be designed that would allow certain industry sectors to conduct small scale directed fisheries after some level of the TAC is reached. At this point, the trip limit ceases to be an incidental limit that minimizes herring discards from catches that occur incidental to other fisheries, and becomes a trip limit for a small scale directed fishery. A review of Table 3, Table 6, and Table 9 shows that purse seine, mid-water trawl, and bottom trawl gears do not have similar average trip weights. This means any new catch limit would have to be specific to a particular gear sector and possibly vessel size. As an example, Table 17 shows that most large herring catches from small bottom trawl vessels occurred during the period July 15 through September 15. In order to provide bottom trawl vessels the opportunity to catch herring in the small mesh fisheries that take place in Small Mesh Area 1, a bottom trawl catch limit could be established for this period if the directed fishery is closed. For example, a trip limit of 20,000 pounds would exceed the average catch of most bottom trawl vessels for the period 1994 through 1998. If the number of trips over 2,000 pounds during this period remained at the average level for the period 1994 through 1998 (106 trips), about 960 mt would be landed. This is slightly less than one-third of the 2,750 mt incidental catch allowance for the entire year that is built into the effort control system. A smaller trip limit – for example, 10,000 pounds – would exceed the average catch of all but two vessels and, if the number of trips remained the same, would reduce the amount expected to be caught to less than 500 mt. The following table illustrates several other examples.
 Small Bottom Trawl Vessels
 Time Period July 15 – September 14 September 15 – November 15
 Trip Limit (lbs.) 4,000 10,000 20,000 4,000 10,000 20,000
 Expected number of trips over 2,000 lbs.
 100 100 100 20 20 20
 Total Landings (mt) 181 454 908 36 91 182
 Boats constrained 3 0 0 2 <1 <1
 Table 50 – Illustrative impacts of varying catch limits for small bottom trawl vessels. (Estimates based on 1994-1998 average trips, NMFS VTR database) A different catch level would probably be necessary for small purse seine vessels, since average landings per trip for these vessels usually exceeded 20,000 pounds. The original proposal to limit the set-aside to a trip limit of 20,000 pounds would exclude many seine vessels that rely on Area 1 herring revenues. If the intent of varying the catch limit is to allow a semblance of normal fishing activity after the directed fishery is closed, the catch limit for seine vessels would have to be set at a higher level than for bottom trawl vessels. The effect of setting this catch limit at 50,000 pounds, which would still constrain some small seine vessels, is shown in the following table.
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 Small Purse Seine Vessels
 Time Period July 15 – September 14 September 15 – November 15
 Trip Limit (lbs.) 4,000 10,000 50,000 4,000 10,000 50,000
 Expected number of trips over 2,000 lbs.
 20 20 20 13 13 13
 Total Landings (mt) 36 91 454 24 59 295
 Boats constrained 2 2 1 2 2 2
 Table 51 – Illustrative impacts of varying catch limits for small purse seine vessels. (Estimates based on 1994-1998 average trips, NMFS VTR database) One difficulty in this approach is deciding which vessels will be allowed to target herring under revised catch limits. For bottom trawl vessels, there has been a small group that uses small mesh to target herring during certain time periods in specific areas. Based on total landings and revenues, herring fishing is not the primary fishery for these vessels. A revised catch limit would allow these vessels to continue to pursue an alternative to groundfish on a small scale basis. For mid-water trawl vessels, many rely on herring as their primary fishery. Average landings per trip and total annual landings vary with vessel size, so a change in catch limits could be rationalized as a way to keep smaller vessels in the fishery. For purse seine boats, in many instances herring fishing is the only fishery. Average catch and total annual landings are not necessarily correlated with vessel size for this gear type. This makes it more difficult to rationalize a changing catch limit which allows one directed fishermen to continue fishing while another is closed out of the fishery. An additional disadvantage is that because Atlantic herring is an open access fishery, there are no restrictions on the number of bottom trawl or purse seine vessels that can participate, or the number of trips that can be made. If the catch limit is set high enough to allow a small scale directed fishery, it may encourage boats to enter this fishery. A significant increase in the number of vessels or the number of trips could increase the likelihood the TAC will be exceeded. For bottom trawl vessels, the ability of additional boats to enter the fishery is limited by the availability of small mesh fisheries. One small fish fishery is limited to the period July 15 through November 15, in Small Mesh Area 1 (inshore of Jeffreys Ledge), but there is no limit on the number of participants. The raised footrope whiting exemption is limited to a specific number of boats and identified areas in the Gulf of Maine. The number of participants in the whiting separator trawl exempted fishery is not currently limited. None of these fisheries limits the number of trips that can be made and boats are not subject to days-at-sea restrictions. Other disadvantages to this approach include increasing administrative complexity as new catch limits are adopted for different gear types, perhaps at different times of the year. There is also an equity concern over allowing some vessels to target herring after the directed herring fishery has been closed. In other fisheries, enforcement officials have expressed concern about their ability to enforce trip limits, though some of their concerns could be addressed by establishing designated landing ports and landing times. This approach may also conflict with state enforcement of the ASMFC spawning closures, which extends from August 1 through October 31. Some states have said they will apply the ASMFC tolerance provision to all landings from
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 the Gulf of Maine from August 1 through October 31, which may make it difficult for some gear types to target herring under a revised catch limit. 3.8.3.6 Establish a limited entry or controlled access program A correctly designed limited entry or controlled access program, complete with controls on effort or total catch, would match fishing capacity with the available TAC so that all industry sectors would have a full year of fishing in Area 1A. Limited entry keeps the average per vessel catch from shrinking by preventing the entry of additional vessels. By itself, it does not address seasonal gear sector allocations. These problems must be addressed through other measures. Without examining the details of such a program, it's difficult to evaluate the advantages and disadvantages. This is, however, an unusual tool to use to provide an opportunity for all sectors to fish for herring. 4.0 Enforcement actions While a federal herring FMP is not yet in place, herring vessels are subject to some regulations under the Northeast Multispecies FMP or other fisheries. In addition, state agencies enforce state regulations on these vessels. 4.1 Coast Guard In 1998, the First Coast Guard District boarded 31 vessels that targeted herring and had 186 sightings of vessels that targeted herring. No fisheries violations were issued. Some of these enforcement contacts may have occurred when the vessels were participating in other fisheries. The Coast Guard did not receive any reports of gear conflicts between herring vessels and other fishing vessels. The Coast Guard expressed a concern over the stability of herring vessels, noting that only vessels over 79 feet in length that were built, converted, or underwent a major conversion since August 1991 are required to have a stability test and booklet (Brown 1999). 4.2 National Marine Fisheries Service No information received. 4.3 States One vessel was cited by Maine for a violation of its spawning closure regulations. 5.0 Habitat The Atlantic herring FMP incorporates, by reference, habitat descriptions and information contained in the Council's Omnibus Essential Fish Habitat FMP Amendment (NEFMC 1999b). In this report, mid-water trawl fishing gear was judged to have minimal impacts on habitat because it is not supposed to be operated in contact with the bottom. The information in section 3.7 indicates this assumption may not be correct, since at least one herring fisherman was observed fishing in contact with the bottom and another has admitted to fishing with his nets in contact with the bottom. If mid-water trawl gear is fished in this way, it may have impacts on habitat that were not considered during the drafting of the Atlantic herring FMP. The number of mid-water trawlers (currently less than 20) make it unlikely the overall impacts of this activity are on the same scale as impacts caused by other mobile fishing gear. Unlike bottom trawl and scallop vessels,
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 however, mid-water trawl vessels are not excluded from the groundfish closed areas on Georges Bank, including the juvenile Atlantic cod Habitat Area of Particular Concern (HAPC) located within Closed Area II. If mid-water trawl gear is fished on the bottom in these areas, it may have impacts on habitat that were not expected. The Georges Bank HAPC was designated to identify an area of important and sensitive habitat for the survival and development of the early benthic stage of juvenile cod. In the EFH Amendment, the Council stated that "the area designated as a HAPC for juvenile Atlantic cod should be afforded a special level of protection." The Council also stated:
 To protect this area from any potential adverse impacts from fishing-related activities, the Council will maintain the current Closed Area II restrictions, pursuant to the provisions of 50 CFR 648.81(b.), for the designated habitat area of particular concern for habitat protection reasons.
 The Closed Area II regulations (50 CFR 648.81(b.)) prohibit all fishing vessels from being within the boundaries of Closed Area II -- with certain exemptions for transiting the area to safety with stowed gear -- unless using gear such as lobster pots, pelagic hooks, longlines, harpoons, or "fishing with pelagic midwater trawl gear, consistent with [the regulations that define midwater trawls]." Chronic and pervasive use of mid-water trawls on the bottom within the Georges Bank HAPC could compromise the aforementioned habitat protection for this area intended by the Council. 6.0 Data and Research Needs 6.1 Research Needs Research needs identified in the Atlantic herring FMP include those identified in ASMFC Special Report No. 62, List of Prioritized Research Needs. The identified research needs are:
 • Develop a long-term strategy for assessing individual spawning stocks as a basis for more effective management of any heavily exploited portions of the stock complex. Evaluate the merits of acoustic surveys and other techniques to achieve sub-stock complex monitoring.
 • Pursue the development of a dedicated pelagic survey technique utilizing hydro-
 acoustic and trawling methods to provide another direct and independent means of estimating stock size.
 • Reinvestigate the estimation of age-3 herring, the natural mortality rate assumed for
 all ages, the use of catch-per-unit-effort tuning indices, and the use of NEFSC fall bottom trawl survey tuning indices in the analytical assessment of herring.
 • Conduct a retrospective analysis of herring larval and assessment data to determine
 the role larval data plays in anticipating stock collapse and as a tuning index in the age-structured assessment.

Page 95
                        

Atlantic herring SAFE Report 95
 • Investigate alternative methods of estimating mean weight at age used to determine the age composition of U.S. and Canadian landings from the coastal stock complex.
 • Evaluate the concept of a minimum biologically-acceptable level biomass (MBAL)
 for the herring coastal stock complex. Determine the adequacy of present methods and data to determine MBAL if appropriate.
 • Evaluate the concept of a fixed spawning stock size or spawning target for the herring
 coastal stock complex. Determine the adequacy of present methods and data to set a target if appropriate.
 • Investigate the effects of averaging maturity rates over blocks of years to help smooth
 some of the inter-annual variability in the calculation of spawning stock biomass.
 • Consider potential discards if fishing mortality increases in the future.
 • Organize annual U.S.-Canada workshops to coordinate stock assessment activities and optimize cooperation in management approaches between the two countries.
 The NMFS performed acoustic surveys for herring in fall, 1998, and intends to continue this program in 1999. The Council has identified this additional research need:
 • Determine the extent of bycatch in the fishery and its impact on the use of TACs in
 managing the fishery. 6.2 Data Management of herring continues to be hampered by the lack of a comprehensive reporting system. Once the FMP is adopted, a reporting system for vessel, dealers, and processors will be implemented that should improve the available data. In addition, the continued development and implementation of the Atlantic States Coastal Cooperative Statistics Program (ACCSP) should improve data collection in this fishery. 7.0 References Arkley, Ken. April 30, 1999. Personal communication. Senior gear technologist, UK Seafish Authority. Atlantic States Marine Fisheries Commission. 1999. Amendment 1 to the Interstate Fishery Management Plan for Atlantic Sea Herring. Fishery Management Report No. 33. Brown, Captain Ray. June 9, 1999. Letter to the New England Fishery Management Council. Ellenton, David. May 27, 1999. Personal communication. Worldwide Trading, Inc. Fish Info Service International, Ltd. (FIS). 1999a. January 2, 1999. http://www.-fis-net.com. FIS. 1999b. April 21, 1999.
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 FIS. 1999c. February 22, 1999. FIS. 1999d. January 21, 1999. FIS. 1999e. March 10, 1999. FIS. 1999f. May 10, 1999. FIS. 1999g. June 2, 1999. Goudey, Cliff. May 18, 1999. Personal communication. Massachusetts Institute of Technology Sea Grant. Libby, David A. June 1, 1999. Personal communication. Maine Department of Marine resources, Boothbay Laboratory. Melvin, G.D., F.J. Fife, M.J. Power, and R.L. Stephenson. 1996. The 1996 Review of Georges Bank (5Z) Herring Stock. DFO Atlantic Fisheries Research Document 96/29. New England Fishery Management Council (NEFMC). 1998. Final Amendment 11 to the Northeast Multispecies FMP, Amendment 9 to the Atlantic Sea Scallop FMP, Amendment 1 to the Monkfish FMP, Amendment 1 to the Atlantic Salmon FMP, and Components of the Proposed Atlantic Herring FMP for Essential Fish Habitat. October 8, 1998. NEFMC. 1999. Atlantic Herring Fishery Management Plan. Northeast Fisheries Science Center. 1998 Report of the 27th Stock Assessment Workshop (27th SAW). Stock Assessment review Committee (SARC) Consensus Summary of Assessments. North Pacific Fishery Management Council. 1998. Environmental Assessment/regulatory Impact Review/Initial Regulatory Flexibility Analysis for Amendment 57 to the Bering Sea Aleutian Islands Groundfish Fishery. Ritgers, Jon. June 4, 1999. Personal communication. Letter to the New England Fishery Management Council. Rodman, Ken. February 9, 1999. Personal communication. Canadian Department of Fisheries and Oceans, Halifax, NS. Rodman, Ken. June 10. 1999. Personal communication. Canadian Department of Fisheries and Oceans, Halifax, NS. Scully, Barbara, D. Libby, D. Stevenson, E. Brewer, and L. Pinkham. 1999. 1998 preliminary Maine herring fishery statistics. Bureau of Resource Management, Assessment and Statistics Division, Maine Department of Marine Resources.
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 8.0 Fishermen's Appendix As part of the Council's annual adjustment process, herring industry participants were invited to submit recommendations for revisions to the management program. One reply was received from the Maine Sardine Council. It is reproduced in its entirety on the following pages.
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