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II. SUMMARY 

This Amendment to the Surf Clam and Ocean Quahog Fishery Management Plan (FMP) is intended 
to revise the surf clam minimum size limit provision to minimize discarding necessary to comply 
with the current size limit. The FMP currently contains a 5.5" minimum surf clam size limit in the 
Mid-Atlantic Area. Amendment 114, when implemented, will extend the size limit to the New 
England Area. The regulations implementing the FMP set a tolerance on the size limit in that 10% 
of the cages on board a vessel (at least 1 cage) may be reserved from inspection and no more than 
240 clams in the remaining cages may be under 5.5", the effect being a combined tolerance of 
about 19%. When the size limit provision was developed it was understood that it was necessary to 
tradeoff against conflicting goals. The 5 .. 5" size was considered optimum in terms of the value of 
the product although maximum yield per recruit (YPR) is 4. 75". Clams in any bed generally are 
mixed in size, so that even the most competent fishermen will catch smaller clams Therefore, a 
tolerance was considered necessary to minimize discarding. Discarding was considered wasteful 
since a considerable portion (perhaps 50-60%) of the discarded clams probably die. The current 
distribution of the stock has led to discard rates of up to 50% to meet the 5.5" size limit with the 
current tolerance. This level is considered unacceptable. 

The management unit is all surf clams (Spisula solidissima) and all ocean quahogs (Arctica 
islandica) in the Atlantic FCZ. The objectives of the FMP are: 

1. Rebuild the surf clam populations to allow eventual harvest approaching the 50 million pound 
level, which is the estimate of maximum sustainable yield over the range of the resource, based 
on the average yearly catch from 1960 to 1976. 

2. Minimize economic dislocation to the extent possible consistent with objective 1 and encourage 
efficiency in the fishery. 

3. Prevent the harvest of ocean quahogs from exceeding maximum sustainable yield and direct the 
fishery toward achieving Optimum Yield. 

4. Provide the greatest degrees of freedom and flexibility to all harvesters of these resources 
consistent with the attainment of the other objectives of this Plan. 

5. Optimize yield per recruit. 

6. Increase understanding of the conditions of the stocks and fishery. 

The FMP currently states: "No person shall harvest or possess surf clams smaller than 5.5" in 
length". This Amendment would change that provision to read: 

There is a surf clam minimum size limit. After consultation with the Council and opportunity 
for public comment, the Regional Director shall adjust, by increments no less than 0.25", the 
surf clam minimum size limit to a value less than 5.5" as necessary, so that discards on average 
do not exceed 30% of the trip catch. In no event shall the size limit be less than 4. 75". When 
data indicate the clams have grown sufficiently, the limit would be increased, ultimately 
reaching the 5.511 limit. There is a tolerance of 240 undersized clams per cage but no more than 
50 clams per cage under 4. 75". If any cage is in violation of the size limit, the entire load is in 
violation. In adjusting the size limit the Regional Director shall consider current stock 
assessments, catch reports, and other relevant information concerning the size distribution of 
the surf clam resource. No person shall harvest or possess surf clams smaller than the minimum 
size limit. 

The Amendment also adds the requirement that all surf clam cages must be tagged before leaving 
the vessel and that tags may not be removed until cages are emptied at the processing plant. Also, 
the Amendment adds the provision that all surf clams landed on an authorized FCZ fishing day are 
assumed to have been caught in the FCZ and are subject to the Federal size limit. 
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IV. INTRODUCTION 

IV .A. Development of the FMP 

The original Surf Clam and Ocean Quahog FMP was approved in November 1977 for the period 
through September 1979. Amendment Ill extended it through 31 December 1979. Amendment 112 
extended it through the end of calendar year 1981. Amendment 113, approved 13 November 1981, 
extended the FMP indefinitely. Amendment #4, currently in the Secretarial review process, will 
increase the Optimum Yield (OY) in the New England Area and review the New England Area 
management regime to minimize the chances of closures. 

IV .B. Problem Addressed by this Amendment 

The FMP currently contains a 5.5" minimum surf clam size limit in the Mid-Atlantic Area. 
Amendment 114, when implemented, will extend the size limit to the New England Area. The 
regulations implementing the FMP set a tolerance on the size limit in that 10% of the cages on 
board a vessel (at least 1 cage) may be reserved from inspection and no more than 240 clams in the 
remaining cages may be under 5.5", the effect being a combined tolerance of about 19%. 

When the size limit provision was developed it was understood that it was necessary to tradeoff 
against conflicting goals. The 5.5" size was considered optimum in terms of the value of the 
product although maximum yield per recruit (YPR) is 4. 75". Clams in any bed generally are mixed 
in size, so that even the most competent fishermen will catch smaller clams. Therefore, a 
tolerance was considered necessary to minimize discarding. Discarding was considered wasteful 
since a considerable portion (perhaps 50-60%) of the discarded clams probably die (Haskin, 1975). 
Haskin (1975) considered the 50-60% to be a minimum estimate. Discard mortality may be greater 
than the Haskin (1975) estimate since it is likely that more shells would be broken (killing the 
clams) while sorting and discarding during production fishing operations than occurred during the 
research operation. 

The current distribution of the stock has led to discard rates of up to 50% to meet the 5.5" size 
limit with the current tolerance (Figure 8). This level is considered unacceptable. 

It was the Council's intent when the size limit provision was developed that the tolerance in the 
regulations could be changed over time as the size distribution of the stock changed in order to 
minimize discarding. However, the FMP did not include the parameters within which the tolerance 
adjustment could be made since the concept of framework management measures was not fully 
developed when the size limit was added to the FMP. Current interpretations of the 
characteristics of a framework measure conclude that the FMP does not provide an adequate basis 
for tolerance adjustments of a magnitude adequate to solve at least the current discarding 
problem. 

Enforcement is also a consideration in terms of how much work is necessary to determine if a 
violation has occurred. Large tolerances mean that a large number of clams must be measured or 
that subsampling must occur. Subsampling is not as straight forward when developing legal cases 
as an overall measure, since a conviction depends not only on whether the clams were undersized 
but also on whether the subsampling was done appropriately. 

In summary, the problem is to revise the size limit provision to reduce the waste of discarding to 
the greatest extent possible. Solving this problem should lead to reduced costs to NMFS and the 
industry and make it more likely that the objectives of the FMP and OY can be achieved. 

IV .c.. Management Objectives 

The objectives of the FMP are: 

1. Rebuild the surf clam populations to allow eventual harvest approaching the 50 million pound 
level, which is the estimate of maximum sustainable yield over the range of the resource, based 
on the average yearly catch from 1960 to 1976. 
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2. Minimize economic dislocation to the extent possible consistent with objective 1 and encourage 
efficiency in the fishery. 

3. Prevent the harvest of ocean quahogs from exceeding maximum sustainable yield and direct the 
fishery toward achieving Optimum Yield. 

4. Provide the greatest degrees of freedom and flexibility to all harvesters of these resources 
consistent with the attainment of the other objectives of this Plan. 

5. Optimize yield per recruit. 

6. Increase understanding of the conditions of the stocks and fishery. 

IV.O. Management Measures Currently in Effect 

IV .0.1. Permits 

A vessel owner or operator must obtain a permit in order to conduct a directed fishery for surf 
clams or ocean quahogs within the FCZ or land or transfer to another vessel any surf clams or 
ocean quahogs or part thereof caught within the FCZ. Vessels taking surf clams or ocean quahogs 
for personal use are exempt from this requirement. 

A vessel is eligible for a permit to harvest surf clams in both the New England and Mid-Atlantic 
Areas if it meets any of the following criteria: 

1. The vessel has landed surf clams in the course of conducting a directed fishery for surf clams 
between 18 November 1976 and 17 November 1977; or 

2. The vessel was under construction for, or was being rerigged for, use in the directed fishery for 
surf clams on 17 November 1977. For the purpose of this paragraph, "under construction" 
means that the keel has been laid; "being rerigged" means physical alteration of the vessel or its 
gear had begun to transform the vessel into one capable of fishing commercially for surf clams; 
or 

3. The vessel is replacing a vessel of substantially similar harvesting capacity which involuntarily 
left the surf clam fishery during the moratorium, and both the entering and replaced vessels are 
owned by the same person. 

Any US vessel is eligible for a permit allowing it to harvest surf clams in the New England Area 
only or for a permit allowing it to harvest ocean quahogs only. 

IV .0 .. 2. ·Recordkeeping and reporting requirements 

Any person who buys surf clams and ocean quahogs from a fishing vessel subject to the regulations 
must submit weekly and annual reports to NMFS. The owner or operator of any vessel conducting 
any fishing operations subject to the regulations must maintain, on board the vessel, a daily fishing 
log for each fishing trip and submit weekly and annual reports to NMFS. 

IV .0.3. Catch quotas 

The annual surf clam quota in the Mid-Atlantic Area is between 1.8 and 2.9 million bu. This quota 
is divided into equal quarterly quotas, the quarters being January-March, April-June, July­
September, and October-December. Each fishing quarter begins on the first Sunday of the new 
calendar quarter. If the actual catch of surf clams in any one quarter falls more than 5,000 bu 
short of the specified quarterly quota, NMFS adds the amount of the shortfall to the succeeding 
quarterly quotas. If the actual catch of surf clams in any quarter exceeds the specified quarterly 
quota, NMFS subtracts the amount of the excess from the succeeding quarterly quotas. 

The annual surf clam quota in the New England Area is between 25,000 and 100,000 bu. This will 
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be changed to between 25,000 and 200,000 bu following implementation of Amendment 1/4, with the 
annual quota divided into bimonthly harvest guidelines: January-February 8%, March-April 8%, 
May-June 28%, July-August 16%, 

The annual ocean quahog quota is between 4,000,000 and 6,000,000 bu. If necessary, NMFS may 
establish quarterly quotas for ocean quahogs, which will be based on historical fishing patterns. In 
the event that NMFS establishes quarterly quotas for ocean quahogs, if the actual catch of ocean 
quahogs falls more than 5,000 bu short of the specified quarterly quota, the amount of the shortfall 
is added to the succeeding quarterly quotas. If the actual catch of ocean quahogs in any quarter 
exceeds the specified quarterly quota, the amount of the excess is subtracted from the succeeding 
quarterly quotas. 

IV .0.4. Effort restrictions 

Surf clams - Mid-Atlantic Area. Fishing for surf clams may be authorized only during the period 
beginning 0001 hours Sunday and ending 1800 hours Thursday. NMFS notifies each owner or 
operator of a fishing vessel engaged in the surf clam fishery in the Mid-Atlantic Area concerning 
the allowable combinations of fishing periods for varying levels of allowable fishing time. All 
fishing periods end at 1800 hours. The vessel owner or operator must send NMFS written notice of 
the owner or operator's selection of allowable su,rf clam fishing periods for that vessel. All 
selections must be provided to NMFS no less than 15 days prior to the intended effective date. 
NMFS sends a letter of authorization to each owner or operator stating the periods during which 
the vessel is authorized to fish for surf clams. The letter of authorization must be kept aboard the 
vessel at all times. Fishing may be conducted only during the times and under those conditions 
authorized by NMFS in the letter of authorization. Fishing for any part of an authorized period is 
counted as one day of fishing. NMFS may revise allowable fishing times (hours per week, hours per 
month, or hours per quarter) to allow fishing for surf clams to be conducted throughout the entire 
year with the minimum number of changes to fishing times. 

During November, December, January, February, March, and April, fishermen may claim a make­
up period if, in the opinion of the vessel operator, weather or sea conditions would prevent 
effective fishing or endanger the vessel or crew. 

Surf clams - New England Area. Fishing for surf clams is allowed seven days per week. When 50% 
of the quota for surf clams for the New England Area has been caught, NMFS determines whether 
the total catch of surf clams during the remainder of the year will exceed the annual quota. If 
NMFS determines that the quota probably will be exceeded, NMFS may reduce the number of days 
per week, or establish authorized periods, during which fishing for surf clams is permitted. 

Following implementation of Amendment /14, the effort limitations for the New England Area are 
replaced with the following: The Regional Director, working in consultation with the New England 
Council, is charged with managing the fishery to minimize the chances of a closure through a 
tiered system of regulation, the first tier being no regulation, the second being trip limits, the third 
being weekly landing limits, and the fourth being closure. The Regional Director must move 
through the tiers, except that he may close the fishery at any time if necessary. The trip and 
weekly landing limits must be established based on vessel classes, the ratios being based on relative 
fishing power: Class 1 = 1.0, Class 2 = 1.8, and Class 3 = 3.4. 

Ocean Quahogs. Fishing for ocean quahogs is allowed seven days per week. When 50°/o of the quota 
for ocean quahogs for any time period has been caught, NMFS determines whether the total catch 
of ocean quahogs during the applicable time period will exceed the quota for that time period. If 
NMFS determines that the quota will be exceeded, NMFS may reduce the number of days during 
which fishing for ocean quahogs is allowed. 

IV .0.5. Closed areas 

Certain areas are closed to all surf clam and ocean quahog fishing because of adverse 
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environmental conditions. These areas will remain closed until NOAA determines that the adverse 
environmental conditions have been corrected. If additional areas, due to the presence or 
introduction of hazardous materials or pollutants, are identified as being contaminated, they may 
be closed by notice published by NOAA after a public hearing is held to discuss and assess the 
effects of such a closure. 

Areas may be closed to surf clam and ocean quahog fishing if it is determined that the area 
contains surf clams of which 60% or more are smaller than 4.5" in size and not more than 15°/o are 
larger than 5.5" in size. Such areas or parts of areas may be reopened if the average length of the 
dominant (in terms of weight) size class in the area to be reopened is 5.5" or more or the yield or 
rate of growth of the dominant size class in the area to be reopened would be significantly 
enhanced through selective, controlled or limited harvest of surf clams in the area. The harvest of 
surf clams from reopened areas is controlled separate from the management of the general fishery 
until the catch per unit of effort in the reopened area is comparable to the average catch per unit 
of effort in the general fishery, at which time the reopened area becomes part of the general 
fishery. 

IV .D.6. Size restriction 

A minimum size limit for surf clams of 5.5" in length is imposed on the Mid-Atlantic Area fishery. 
The size limit will apply in the New England Area following implementation of Amendment /14. 

V. DESCRIPTION OF THE STOCKS 

V .A. Surf Clam Distribution and Abundance 

Surf clams are distributed in western Atlantic waters from the southern Gulf of St. Lawrence to 
Cape Hatteras. Commercial concentrations are found primarily off New Jersey and the Delmarva 
Peninsula, although some fishable quantities exist in southern New England waters. In the Mid­
Atlantic region, surf clams are found from the beach zone to a depth of about 200'; beyond 130', 
however, abundance is low (USDC, 1983). 

Total surf clam landings have continued to increase from a 1979 low of 35 million lbs of shucked 
meats to 56 million lbs in 1983 (Table 1). Total 1983 landings rose 12% over the 1982 level and 60°/o 

since 1979 (Table 1). Landings from the FCZ increased 21% between 1979 and 1980 and 6°/o 

between 1980 and 1981, remained constant between 1981 and 1982, and increased 22% between 
1982 and 1983, for a 55% increase over the last five years (Table 2). The proportion of total 
landings taken from the FCZ during 1983 was 80%, which is not significantly different from the 13 
year (1971-1983) average of 81%. 

Research vessel surveys of the mid-Atlantic surf clam resource have been conducted since 1965. 
Commercial-type hydraulic clam dredges, modified to retain pre-recruit sizes, were used as survey 
gear. Indices of abundance (number of clams per tow) were adjusted to reflect differences in the 
dimensions of gear and operational procedures employed. Survey strata were grouped into four sets 
corresponding to the geographical boundaries of the principal Mid-Atlantic FCZ surf clam fishery 
areas (Northern New Jersey, Southern New Jersey, Delmarva, and Southern Virginia - North 
Carolina; Figure 1). Limited research surveys of the surf clam resource in New England waters 
have also been conducted since the late 1960s. 

In August 1983 NMFS sampled 168 stations between Northern New Jersey and Albemarle Sound, an 
area of roughly 12,740 square nautical miles. Fifty-three of the 168 stations had no catch of surf 
clams. Thirty-six of the 168 stations had clams in "commercially harvestable" quantities (40 or 
more clams). Six of the stations were in the Federal closed areas (4 in Atlantic City and 2 in 
Chincoteague). Although the extrapolation of these sampling data to the entire region may have 
limitations (i.e., extremely large variabilities and distribution of stations somewhat allocated by 
importance to fishermen) the comparisons across years are valid and informative. 

Total Mid-Atlantic FCZ clam biomass has recovered to levels slightly higher (Figure 2) than those 
of the mid-1960s (prior to the rapid increase in landings). Given annual harvest levels in the 40 - 50 
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million pound range (including discards), there appears adequate clam stock to prosecute the 
fishery until the early 1990s (at least a 10 year supply). This conclusion is based on the 
observations that total clam biomass has recovered and exceeds mid-1960s levels, and that number­
per-tow indices for the 197 6 and 1977 year classes remain stable despite significant catch and 
discard of these cohorts (Murawski and Serchuk, 1984). 

The 1983 NMFS stratified index for Northern New Jersey was the second highest recorded (Table 3) 
during the 18 year time series, however, only 14°/o of the numbers of clams were legal size. The 
index for Southern New Jersey was less than 20o/o of the Northern New Jersey index but 87°/o of the 
clams were legal size (Table 4). Delmarva was similar to Northern New Jersey with many (index of 
51) sublegal (only 23°/o legal) clams (Table 5). Abundance has decreased in Southern Virginia-North 
Carolina from January 1980 (87 to 10) while the percentage (number) of legal sized clams has 
increased from 1% to 11% (Table 6). If weight of clams is considered rather than numbers, then 
26% of the Northern New Jersey resource, 95o/o of the Southern New Jersey resource, and 44% of 
the Delmarva resource is comprised of clams greater than 5.5" (Tables 3-5). The NMFS survey 
estimates of relative abundance from the four survey areas have become variable in recent years 
(Tables 3-6), primarily as a result of the highly aggregated nature of the distribution of individual 
year classes. 

V .B. Surf Clam Size Composition and Growth in the Mid-Atlantic 

These stratified mean catch per tow indices (Tables 3-6) indicate large increases in surf clam 
abundance in Northern New Jersey and Delmarva. Pre-recruit indices and survey length-frequency 
(Figure 3) data imply that these increases are due to a relatively strong 1976 year-class in Northern 
New Jersey and a strong 1977 year-class in Delmarva. 

While surf clam resources in the Mid-Atlantic FCZ continue to be dominated by the strong 1976 
and 1977 cohorts, subsequent year classes appear to be relatively weak. Survey sampling during 
1978 - 1983 have failed to document any additionally strong year classes spawned after the 1977 
cohort off Delmarva. Although the historical periodicity of good recruitment occurring in FCZ 
populations is unknown the lack of significant spawning since 1978 and the long period between 
spawning and recruitment (7 years) implies that the 1976 and 1977 year classes will have to support 
the fishery until at least the end of the decade. 

During 1982, the Northern New Jersey population began to enter the legal size (5.5") with at least 
one to two more years of good growth needed to get the majority of the population to the legal 
limit. The Delmarva population is at least one year behind the Northern New Jersey population in 
growth (Figure 3). 

The average Delmarva clam shell length is slightly larger at each age for ages 2 through 10 than is 
its New Jersey counterpart (Figure 4A). While the mean shell lengths for FCZ New Jersey clams 
are slightly smaller than comparably aged Delmarva clams, the mean meat weight of New Jersey 
surf clams is significantly more than Delmarva individuals (Figure 4B). Average individuals in both 
areas become legal sized clams by their seventh year (Table 7). 

Assuming the relationship between age and shell length presented in Serchuk and Murawski (1980) 
remains valid, the 1976 year class off Northern New Jersey will be seven years old and will average 
5.6" in October of 1984. The 1977 year class off Delmarva will average 5.4" as six year olds in 
October 1984 and will add an average of a quarter of an inch by autumn 1985 (Table 7). 

However, there is evidence that suggests the age-length relationship developed by Serchuk and 
Murawski (1980) may not be totally valid for all areas populated by the 1976 and 1977 year classes. 
The growth rates seem to have declined significantly in areas of very high clam densities. 
According to NMFS 1983 research survey some of the highest clam densities (i.e., 1955 and 710 
clams per tow) occurred in the Atlantic City and Chincoteague closed areas. Haskin (1984, pers. 
comm.) developed growth curves which differ significantly based upon the density and water depth 
(Figure 5). Calculating the mean size of clams from the 1976 cohort in Northern New Jersey yields 
a mean projected shell length of 4.8" in August 1981, 5.2" in August 1982, and 5.5" in August 1983. 
Examining Haskin's extensive (over 100 tows annually per 120 sq. n. mi. area) survey of the 
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Atlantic City closed area produces a mean shell length of 4.6" in August 1981, 5.0" in August 1982 
and 5.1" in August 1983. Consistently, the measured mean shell length in the closed area is less 
than the projected rate for the entire region. This density dependent growth phenomenon appears 
real but at present is not fully quantified. 

The August 1983 NMFS surf clam survey found that about half (51%) the resource (numbers) in the 
Mid-Atlantic is less than 4. 75" (Table 8) with 46o/o of the resource less than 4. 75" in opened areas 
(i.e., not Atlantic City, Chincoteague and Ocean City closed area). Twenty-nine percent of the 
total resource fell between 4. 75" and 5.5" while 31% of the resource in the open areas were within 
this 0. 75" length interval. Thus, 23% of the resource in the opened areas and 19°/o of the total 
resource was greater than 5.5". By summer of 1984 another one quarter inch of growth is projected 
so the total number of clams greater than 5.5" should be roughly 30%. It must be recognized that 
this survey covers the entire range of the resource and, therefore, the size distribution in any bed 
that a vessel might be fishing on will not contain clams that match the survey distribution. 

Commercial catch sampling and processor sampling by NMFS indicates that 1 °/o of the catch landed 
during the fall of 1983 was below 4. 75" with 30°/o of the catch sampling and 36% of the processor 
sampling between 4. 75" and 5.5" (Table 8). 

V .C. New England Surf Clam Resource 

Since the late 1960s, NMFS has performed 219 sample tows in the New England Area for surf clams 
(Murawski and Serchuk, 1983). This area has been sampled less frequently in the past than the Mid­
Atlantic because of rugged bottom topography, sporadic distribution of beds, and lack of 
commercial fishing interest. 

The surf clam resource in New England (according to these 219 sample tows) is located in the 
Southern New England area at the periphery of Nantucket Shoals (Figure 6), which is an area 
difficult to survey and fish. According to Murawski and Serchuk (1983) there is little in terms of a 
significant surf clam resource on Georges Bank, however, this conclusion may be changed with the 
recent undocumented discovery of commercial quality beds in the Cultivator Shoal region. The 
NMFS is currently investigating these reports. The remainder of the New England resource is 
distributed in the territorial waters of Rhode Island, Massachusetts, and Maine. 

New England surf clams are large in comparison to the Mid-Atlantic catch, with an average size of 
about 6.5" and ranging from 5. 75" to 7 .5". This population is dominated by clams 7-10 years old 
with relatively poor recruitment during the last 5-6 years. Southern New England clams appear 
slightly faster growing than their Mid-Atlantic counterparts, and have meat yields which are 
slightly greater for similar sized clams (Murawski and Serchuk, 1983). Based on Murawski and 
Serchuk (1983), about 5°/o of the total surf clam resource in numbers and 10% in weight is found in 
the Southern New England Area .. 

V .D. Estimate of Surf Clam Maximum Sustainable Yield and Biomass 

The estimate of maximum sustainable yield (MSY) in the original FMP was 2.9 million bu 
(approximately 50 million lbs of shucked meats) over the range of the resource, which was based 
upon commercial landings from 1960-1976. 

Although tremendous variability and uncertainty exists concerning the absolute size of the pre­
recruit and recruited resources off New Jersey, Delmarva and Southern Virginia - North Carolina, 
it is probable that the strong 1976 and 1977 year classes can be shepherded through wise 
management to support the fishery for at least the next 10 years. This 10 year time frame has 
been selected to provide stability to the fishery rather than allow catch levels to rise and fall 
significantly as clams are fished out over time or recruit to the fishery. 

Extrapolating the mean catch per tow indices developed from the August 1983 NMFS research 
survey yields a very rough estimate of 900 million lbs of meats as a crude standing stock (Table 9). 
With the current estimates of landings, discards, discard associated mortalities and natural 
mortalities this crude standing stock estimate (large year to year variability) should be sufficient 

11/14/84 9 



to support the current fishery for 10 - 12 years. This estimate is equivalent to those presented in 
Murawski and Serchuk (1984) where they state "adequate resource currently exists to support the 
fishery for about 14 years at 40 million lbs per year or 11 years at 50 million lbs per year". (This 
also includes discards.) Murawski and Serchuk (1984) did not calculate a total standing stock 
estimate but rather compared the average biomass index (Figure 2) from the late 1960s (during 
years which the landings produced the MSY estimate) to the early 1980s. 

The standing stock estimate of clams greater than 5.5" derived from the August 1983 survey is 
roughly 340 million lbs (Table 9). This estimate increased slightly from the 320 million lb estimate 
that was developed from the 1982 survey. While over 50 million lbs of meats were landed in 1983 
(Table 1) large numbers of individuals from the 1976 and 1977 cohorts were becoming available to 
the fishery (Figure 3) and thus this increase is logical. 

Population growth parameters in the past have been significantly different between New Jersey 
and Delmarva surf clams and thus warrant separate yield per recruit (YPR) analyses (Serchuk and 
Murawski, 1980). The YPR analyses were performed on both populations by varying the 
instantaneous fishing mortality (F) between 0.1 and 2.0 (Figure 7) and examining five minimum 
sizes at entry into the fishery (4.50", 4. 7 5", 5.00", 5.25", and 5 .. 50"). 

For both populations, maximum YPR occurs at an instantaneous fishing mortality rate of 2.0 (Table 
10). This unrealistically high instantaneous rate (corresponding to an annual rate of 0.86) results 
from the shape of the YPR curve; the curve is asymptotic with the right hand segment becoming 
nearly flat as fishing mortality increases (Serchuk and Murawski, 1980). Approximately 95°/o of 
maximum YPR is achieved at F = 0. 75 in each of the FCZ surf clam populations. The F0.1 (the 
fishing mortality rate at which the addi tiona! catch produced by one addi tiona! unit of effort is 
only 10% of the catch produced by the same unit of effort in a new fishery) value (0.35) is 
approximately 90% of the maximum YPR on a long term basis from both area resources. 

Although the YPR analyses of the Delmarva and New Jersey populations show similar trends, the 
absolute value of YPR (in grams of meat weight) is slightly greater for the more northern area 
(Table 10). In general, the Delmarva area population will yield 2 or 3 grams less meat per recruit 
for any given fishing rate and harvest size. 

Overall, the maximum YPR occurs at 4. 75". Further growth of clams beyond this size is offset by 
loss of clams due to natural mortality. The YPR for a 5.5" minimum size is approximately 10% less 
than that at 4. 75". 

Although maximum YPR values were generally realized at F levels near 2.0, such intense fishing 
levels would have serious impacts on the age composition of the spawning population and on total 
reproductive potential. At relatively high F values, few clams greater than 5.5" survive to spawn. 
Although 5.5" clams have typically spawned 4 or 5 times (Table 11), the proportional contribution 
of spawning products by these clams is considerably greater than those of smaller (younger) 
individuals. Moderate F levels may also be desirable to maintain a heterogenous age distribution in 
the spawning population as a buffer against successive poor year classes (Serchuk and Murawski, 
1980). 

V.E. Surf Clam Probable Future Condition 

Results of 1983 NMFS biological assessments indicate that surf clam biomass off both Northern 
New Jersey and Delmarva has been increasing due to strong 1976 and 1977 year-classes off 
Northern New Jersey and Delmarva, respectively. The 1976 year-class off Northern New Jersey 
began to reach commercial size (5.5") in 1981 while the 1977 year-class off Delmarva began to 
reach that size in 1983 (Figure 3). 

Significant changes in the areal distribution of �CZ surf clam fishing effort and landings occurred 
starting in the fourth calendar quarter of 1980. Prior to that time, and for several successive 
years, between 80 and 90% of FCZ landings were derived from Delmarva (Table 12). During 1983, 
however, the Delmarva proportion of total landings declined to 42°/o, while Northern New Jersey 
increased from 10% in 1980 to 35% in 1983. The proportion of landings from Southern New Jersey 
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remained relatively low and constant over the last few years while Southern Virginia-North 
Carolina landings have increased from less than 1% to 16%. 

The shift of effort from Delmarva to Northern New Jersey resulted primarily from recruitment to 
harvestable size (Figure 3) of a portion of the relatively strong 1976 year class of which virtually 
the entire Northern New Jersey FCZ surf clam resource is comprised. Implementation of the surf 
clam minimum size limit on 26 July 1981 resulted in a rapid decline (48% for all of 1981 vs. 35% in 
1983) in the proportion of total clam catch derived from Northern New Jersey and a concomitant 
increase in the proportion of landings taken from the other three assessment areas. 

Pre-recruit indices for the Northern New Jersey assessment area remained relatively high during 
the 1983 survey (second highest in number and weight in the survey time-series) indicative of the 
strong 1976 year class (Table 3). Not all the Northern New Jersey clams were located in the high 
density area off Atlantic City, and there was significant recruitment of these faster growing, less 
dense, clams to the harvestable range. Indices for recruit-sized clams (equal to or greater than 
5.5") were 14% in numbers and 26°/o in weight. However, while total numbers are higher, biomass 
of harvestable sizes remains substantially below the levels of the mid-late 1960s (Table 3) when 
fishing was relatively intense off Northern New Jersey. 

Given that the productivity potential of the 1976 cohort has nearly been reached (considering 
YPR), further significant increases in total biomass from the 1976 year class are unlikely 
(Murawski and Serchuk, 1984). Rather, there will be a continued transfer of biomass from the pre­
recruit to harvestable size. No strong year class since 1976 has been detected. 

Harvestable biomass levels off Southern New Jersey increased slightly from 1981-83, but these 
increases are probably not statistically significant (Table 6). Average harvestable biomass off 
Southern New Jersey remains well below that of the mid-late 1960s. Significant pre-recruit size 
resources in the region are not evident. Thus, because of the recent increases in effort in the 
Southern New Jersey area, due to the large size of clams there (Figure 3), abundance of 
harvestable size clams will decline during 1984. 

A parallel situation to Northern New Jersey exists off Delmarva, where the YPR potential of the 
1977 year class has also nearly been realized (Murawski and Serchuk, 1984). However, given the 
somewhat more rapid rate of growth of Delmarva clams (considering the probable growth-density 
relationship of clams in the Atlantic City Area) overall recruitment to the fishery may be 
somewhat more rapid off Delmarva. Analyses of the growth rates of the 1977 year class off 
Delmarva indicate that biomass of recruit-sized surf clams should increase somewhat during 1984 
due to recruitment of the fastest growing individuals of the cohort. The bulk of the year class, 
however, will probably not reach the 5.5" minimum size until 1985. Significant rebuilding of the 
harvestable portion of the Delmarva surf clam stock should begin in 1985-86. During 1981 a 
significant portion of Delmarva landings was comprised of clams from the relatively strong 1977 
year class. With implementation of the minimum size limit, however, the fraction of small clams 
in landings was sharply reduced. The weight per tow index of harvestable surf clams off Delmarva 
during the August 1983 survey decreased from the August 1981 peak value (Table 5). Pre-recruit 
indices from the 1983 survey continue to substantiate a relatively strong incoming 1977 year class 
(Figure 3). 

Landings of FCZ surf clams from the Southern Virginia-North Carolina assessment area increased 
abruptly during the last half of 1982 and 1983, primarily as a result of discarding problems in the 
Northern New Jersey and Delmarva regions (Figure 8). Survey tows from the Southern Virginia­
North Carolina area were, however, also dominated by small individuals (Table 6). Thus, 
considering the long travel time to the Southern Virginia-North Carolina grounds, and the lack of 
significant quantities of exploitable surf clams, it is likely that fishing effort and landings from the 
Southern Virginia-North Carolina area may not continue to increase significantly. 

Catch sampling and research surveys reveal that the increased fishery catch rates are only 
partially due to the recruitment of harvestable sized clams (Murawski, 1984). Most increases in 
catch rates are due to greater utilization of sublegal clams. NEFC data for 1984 (January through 
early August) show that 65°/o of Mid-Atlantic surf clam landings were 5.5" or more, whereas 21 o/o 
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were between 5.25-5.5", 10% were between 5-5.25", and 4% were less than 5'' (Murawski, 1984). 
This trend in increasing landings of small clams has been associated with large decreases in the 
proportion of the catch discarded at sea as undersized: from about 50% of landings during the last 
quarter of 1982 to about 20% during the final quarter of 1983 and in mid-1984 (Figure 8). Given a 
presumed high mortality rate (50%) of discarded clams (Haskin, 1975) it is certain that at least 
some of the current landings of sublegal or undersized clams represents production that would 
otherwise be lost through discarding. Murawski (1984) noted "If, however, the minimum size limit 
was enforced absolutely, discarding rates would markedly increase since substantial quantities of 
sub-legal clams are now landed rather than culled overboard at sea. Such a response by the fishery 
to more rigorous enforcement of the size limit regulations occurred during the fourth quarter of 
1982 when discard rates approached 50% of the landings." In the Atlantic City closure area, 
inferential evidence suggests that growth rates may have declined significantly in areas of very 
high clam density. It is likely that some clams in this area may not reach the minimum fishery size 
at current clam densities, and may thus be discarded heavily for the next several years. Whether 
reduction of clam densities ("thinning") would result in increased growth rates of these clams is 
unknown at this time. 

Results from the August 1983 research vessel survey suggest that 1977, 1978, 1979, 1980, and 1981 
year classes off Northern New Jersey and 1978, 1979, 1980, and 1981 year classes off Delmarva are 
relatively weak. Thus, for at least the next seven years, Mid-Atlantic FCZ landings will be 
sustained from accumulated stock in all regions and the 1976 and 1977 year classes off Northern 
New Jersey and Delmarva, respectively. 

The impacts of future harvest quota levels on the abundance and productivity of surf clam 
resources in the Mid-Atlantic FCZ can be inferred from relative abundance indices (based on 
research surveys) and fishery performance data. Significant short-term (1985) increases in the 
quota (1984 = 40 million lbs of shucked meats) will reduce the long-term potential yields of pre­
recruit resources (off Northern New Jersey, Delmarva, and Southern Virginia-North Carolina) due 
to current discarding necessary to land legal-sized clams (Figure 3). The inability of the fishery to 
harvest the entire 1982 quota was in part due to relatively low abundance of legal clams, coupled 
with their coincident distribution with pre-recruits (particularly off Northern New Jersey). In 1983 
the entire quota was harvested, but many sublegal clams were caught. Harvestable biomass will 
increase off Northern New Jersey during 1984 as modal size of the 1976 year class approaches the 
minimum legal size. Catch per effort in the Northern New Jersey area will likely increase in 1984. 
Thus, adequate harvestable size resource will be present in 1984 to support a 40 million lb quota 
given current fishing practices (effort levels and discarding practices). Catch per effort levels in 
other areas (Southern New Jersey, Delmarva, and Southern Virginia-North Carolina), however, may 
not increase significantly, due to minimal recruitment to legal size. 

Harvestable biomass off both Northern New Jersey and Delmarva will likely increase significantly 
in 1985. Thus, quota increases in future years (i.e., 1986-87) are likely to result in greater 
utilization of the productivity potential of the two strong cohorts than quota increases in the short­
term (1985), because of decreased mortality (discarding) on pre-recruit sizes. 

Although the absolute size of pre-recruit resources off Northern New Jersey, Delmarva, and 
Southern Virginia-North Carolina are not known, it is clear that adequate resource currently exists 
to support the fishery at current levels until the early 1990s. Based upon the 1983 NMFS survey, 
Northern New Jersey has approximately 47o/o of the total resource (Table 9) and 32°/o of the 
resource of clams greater than 5.5". Delmarva region has over half (51%) of the current legal size 
clams and 44°/o of the total resource. Overall, these two areas had very similar catch per tow 
estimates of legally sized clams during August 1983 (Table 9). However, as the quota is increased 
in the short term (1985-87) the risk of a resource shortfall in later years is increased due to the 
lack of additional new recruitment until at least 1990-91. 

VI. DESCRIPTION OF HABITAT 

There is no need to amend this section at this time. 
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VII. FISHERY MANAGEMENT JURISDICTION, LAWS, AND POLICIES 

Current surf clam minimum size limits for States involved in the surf clam fishery are: 
Massachusetts - 5", Rhode Island - 5.5", New York - 4", New Jersey - none, Maryland - 5.5", and 
Virginia - 5.5". 

Vill. DESCRIPTION OF FISHING ACTIVITIES 

VIII.A. Domestic Fishing Activity 

VIII.A.l. Totallandings 

In 1950, 8 million lbs of surf clam meats were landed, with New York and New Jersey ports 
accounting for 97°/o of the total (Table 1). The Maryland fishery developed in the early 1950s, but 
New Jersey dominated the fishery until the early 1970s. Significant Virginia landings first occurred 
in 1972 when that state accounted for 37% of the total 64 million lbs landed. Since that time, New 
Jersey, Maryland, and Virginia have been the major harvesting states, although the share of total 
landings for each state changed from year to year (Table 1). There have been landings in New 
England throughout the period since 1950, although landings have been small relative to the total 
fishery, in most years amounting to less than 0.5% of the total, with a peak of 7% in 1983 (Table 1). 

The surf clam fleet typically concentrates its efforts in one area until the catch rates decline, and 
then moves to more productive grounds. Decreasing abundance of surf clams off New Jersey and 
discovery of large beds off Virginia resulted in a shift of effort to the latter area in the early 
1970s. The introduction of mechanical shucking devices around 1970 greatly increased the capacity 
of processing plants. These devices, coupled with the expansion of the fishing grounds, are the 
major reasons for most of the industry's growth after 1970. 

Surf clam landings peaked at approximately 96 million lbs in 1974, about 2.5 times the weight 
landed only a decade earlier (Table 1). After 1974, landings began to decline rapidly and, except 
for 1977, declined continuously to a low of 35 million lbs in 1979. The FMP was implemented in 
November, 1977, and the slight increase (Table 1) in total surf clam landings that year, to about 52 
million lbs, was due at least in part to greatly increased effort by the industry. There was a 
significant increase in the number of vessels which entered the fishery that year in anticipation of 
the stringent quota management and the vessel moratorium to be imposed by the FMP. Total 
landings increased 9% between 1979 and 1980, 21 °/o between 1980 and 1981, 9°/o between 1981 and 
1982, and 12°/o between 1982 and 1983, to a 1983 level of 56 million lbs, 60°/o more than 1979 (Table 
1). 

Total surf clam and ocean quahog landings more than doubled between 1967 and 1974, from 45 to 
97 million lbs of meats (Table 2), with ocean quahogs contributing about 1 million lbs to the 1974 
total. Landings dropped rapidly to about 55 million lbs in 1976, with quahogs contributing almost 6 
million lbs. Since then landings have generally increased, although there have been year-to-year 
fluctuations. Landings in 1983 were approximately 91 million lbs, a 7% increase from the 1982 
level. 

The ocean quahog fishery was traditionally a small industry operated out of Rhode Island ports, 
with annual landings through 1975 amounting to 200,000 bu or less. Total quahog landings increased 
from 600,000 bu in 1976 to 3.5 million bu in 1979, and remained ·at about that level through 1983 
(Table 2). The development of the fishery is attributable to advances in ocean quahog processing 
technology, the relatively high value of surf clams, the effects of surf clam quota management, 
and the excess harvesting capacity of the Mid-Atlantic surf clam fleet. 

The ocean quahog share of the total clam meat supply has increased significantly, from less than 
1°/o in 1967, 4% or less between 1968 and 1975, 11°/o in 1976, 26% in 1977, 37% in 1978, 50% in 
1979, 47% in 1980, 44% in 1981, 41% in 1982, and 38°/o in 1983. The significant increases in the 
ocean quahog share of total landings in the late 1970s came during a period of decreased surf clam 
landings (Table 2). When surf clam landings began to recover in 1980, the ocean quahog share 
decreased, but the amount of meats remained stable. 
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VIII.A.2. FCZ Landings 

FCZ surf clam landings in 1981 and 1982 were approximately 37 million lbs, half of the peak 1974 
level and 93% of the 40 million lbs 1982 quota. FCZ landings for 1983 were 45 million lbs relative 
to a quota of 41.7 million lbs. Landings from the FCZ increased 21 °/o between 1979 and 1980 and 
6°/o between 1980 and 1981, remained constant between 1981 and 1982, and increased 22% between 
1982 and 1983, for a 55% increase over the last five years (Table 2). The proportion of total 
landings taken from the FCZ during 1983 was 80°/o, which is not significantly different from the 13 
year (1971-1983) average of 81%. Reported Mid-Atlantic FCZ landings for 1984 (through 1 June) 
total about 1.2 million bu, 52% of the annual quota at 42% of the year. 

Annual New England surf clam landings were less than 500,000 lbs between 1950 and 1976 and 1 
million lbs between 1977 and 1981 (Table 1). In 1982 landings increased to 3 million lbs, or 6o/o of 
total landings. In 1983, 2.5 million lbs were harvested from the FCZ during the first half of the 
year, which prompted a closure of the New England Area for the remainder of the year. New 
England reported FCZ landings for 1984 (through 1 June) were 49,000 bu. 

The FCZ ocean quahog fishery began in New Jersey in 1976 (400,000 bu) and grew rapidly until 1979 
(3.2 million bu, Table 2). During the last five years landings have been quite stable, accounting for 
97% of the total quahog catch in 1983. However, landings began increasing in 1984, with the catch 
through 1 June of 1.6 million bu, 46°/o of the annual quota taken in 42% of the year, a level not 
achieved until July in 1983. 

VIII.A.3. Surf clam vessel performance 

Total Mid-Atlantic FCZ landings for 1983 were about 2.3 million bu (equal to the annual quota), 
with yearly estimates of l. 7, 1.9, 2.0, and 2.0 million bu in 1979, 1980, 1981, and 1982, respectively 
(Table 13). Average annual catch per vessel was about 10,000 bu in 1979, 15,000 bu in 1980, 16,000 
bu in 1981, 18,000 bu in 1982, and 21,000 bu in 1983. 

Average annual Mid-Atlantic surf clam vessel catch per unit of effort (CPUE) increased from 1979 
through 1981, decreased in 1982, and increased in 1983 (Table 13). Average CPUE was 26 bu/hr in 
1979, 32 bu/hr in 1980, 48 bu/hr in 1981, 36 bu/hr in 1982, and 48 bu/hr in 1983. The increase in 
1981 was due to catches dominated by small clams from the relatively strong 1976 and 1977 year 
classes off New Jersey and Delmarva, respectively. These small clams were targeted because of 
their very high abundance; traditionally, however, the fishery targeted on clams at least as large as 
the current minimum size limit. In 1982, CPUE decreased after implementation of the 5.5" 
minimum surf clam size limit effective 26 July 1981. In 1983 it returned to the 1981 level because 
of increased availability of harvestable clams due to growth of the 1976 and 1977 dominant year 
classes even though many clams were sublegal (5.0-5.5") when harvested. 

CPUE has changed differently for each of the three vessel classes (Class 1 = less than 50 Gross 
Registered Tons, Class 2 = 51-100 GRT, and Class 3 = greater than 100 GRT; Table 13). For Class 
1 vessels, CPUE was 17 bu/hr in 1979, 21 bu/hr in 1980, 22 bu/hr in 1981, 19 bu/hr in 1982, and 28 
bu/hr in 1983. Class 2 CPUE was 19 bu/hr, 24 bu/hr, 38 bu/hr, 27 bu/hr, and 41 bu/hr in 1979-1983, 
respectively. Class 3 CPUE was 31 bu/hr, 38 bu/hr, 55 bu/hr, 43 bu/hr, and 56 bu/hr in 1979-1983, 
respectively. 

Performance has continued to increase during 1984, following the pattern of recent years, with 
fewer vessels catching more clams in fewer hours (Table· 14). CPUE for the surf clam fleet peaked 
in April at 74 bu/hour (94 bu/hour for Class 3). 

Average annual CPUE data (Table 13) is not directly comparable with monthly average CPUE data 
(Table 14). To provide more meaningful comparisons between the rapid increase in CPUE during 
1984 with historical data, a review of quarterly CPUE is useful (Table 15.) There was a gradual and 
consistent increase in CPUE for all vessels fishing for surf clams only and for each of the vessel 
classes between 1979 and the third quarter of 1981 (25 to 51 bu/hour for the fleet). Imposition of 
the minimum size limit kept CPUE at between 33 and 40 bu/hour through the first quarter of 1983. 
CPUE increased to 50 bu/hour in the second quarter of 1983 and continued to increase to 74 
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bu/hour (on a monthly basis) in April 1984. 

Relative fishing power (catch per vessel by class divided by Class 1 catch per vessel) was 1.0, 1.7, 
and 3.9 for Classes 1, 2, and 3, respectively, in 1979, 1.0, 1.8, and 3.6 in 1980, 1.0, 2.5, and 5.2 in 
1981, 1.0, 1.7, and 3.7 in 1982, and 1.0, 1.8, and 3.2 in 1983. Relative CPUE (CPUE by class divided 
by CPUE for Class 1) was 1.0, 1.1, and 1.8 for Classes 1, 2, and 3, respectively, in 1979, 1.0, 1.1, 
and 1.8 in 1980, 1.0, 1. 7, and 2.5 in 1981, 1.0, 1.4, and 2.3 in 1982, and 1.0, 1.4, and 2.0 in 1983 
(Table 13). 

Vessel performance as expressed as the ratio of hours at sea to fishing hours has been fairly 
constant since 1979 for each vessetttass (Table 16). For Class 1 it has ranged from 1.4 to 1. 7; for 
Class 2, from 1.4 to 1.8; for Class 3 from 1. 7 to 2.0; and for the fleet average from 1.6 to 1.9. The 
ratios on a monthly basis for 1984 are slightly lower than the annual averages for 1979-1983, but 
this could be the effects of averaging rather than anything significant. 

In summary, the shifts in CPUE and relative fishing power are most likely attributable to an 
increase in the surf clam resource, mostly made up of smaller clams, between 1979 and 1981, 
tempered with the imposition of the minimum size limit in mid-1981. Following implementation of 
the size limit, fishing practices changed because most of the clams in the largest year classes were 
sublegal, leading to culling or searching for beds of legal clams, all of which apparently reduced the 
effectiveness of the larger vessels relative to the smaller vessels. By 1983, the growth of the 
clams as well as reported landing of sublegal clams, pushed CPUE back to about the 1981 level. 

VIII.A.4. Ocean quahog vessel performance 

Ocean quahog vessels are divided into two classes for purposes of analysis: Class A (100 GRT or 
less) and Class 8 (larger than 100 GRT). This breakdown is necessary because there are so few 
Class 1 (0-50 GR T) ocean quahog vessels publishing the data using the surf clam classes would 
violate confidentiality rules. 

Most of the ocean quahog vessels are Class B (39 of 58 in 1979, 36 of 53 in 1980, 39 of 48 in 1981, 
34 of 44 in 1982, and 30 of 37 in 1983). These vessels account for the vast majority of the ocean 
quahog catch. The relative fishing power (bu/hr for Class 8 divided by bu/hr for Class A) was 3.8, 
5.8, 3.9, 5.7, and 5.1 in 1979, 1980, 1981, 1982, and 1983, respectively (Table 17). 

The number of active ocean quahog vessels declined from 58 in 1979 to 37 in 1983, while the catch 
was about 3 million bu annually throughout the period (Table 17). The hours that each vessel fished 
on average increased consistently from 437 in 1979 to 619 in 1983. Average CPUE was 119 bu/hr in 
1979, 115 bu/hr in 1980, 122 bu/hr in 1981, 135 bu/hr in 1982, and 139 bu/hr in 1983. 

On a quarterly and monthly basis, ocean quahog CPUE (Table 15) has exhibited no consistent trend, 
although for the fleet it has varied from 107 to 169 bu/hour. 

VID.A.5. Vessel data 

There have been significant changes to the Mid-Atlantic surf clam fleet over time. In 1965 there 
were 68 vessels; 33 Class 1, 33 Class 2, and 2 Class 3 (Table 18). Fleet size increased rapidly in the 
mid-1970s, to 122 vessels in 1976, 155 in 1977, 157 in 1978, and a peak of 165 in 1979. From that 
level, it decreased by 22% to 128 vessels in 1980, by 5% to 122 vessels in 1981, by 7% to 114 
vessels in 1982, and by 1% to 113 vessels in 1983 (13 Class 1, 43 Class 2, and 57 Class 3). 

The composition of the Mid-Atlantic fleet has also changed. In 1965 48% of the vessels were Class 
1, 48% Class 2, and 3% Class 3. In 1978 the distribution was 13o/o Class 1, 37% Class 2, and 50°/o 
Class 3. The 1983 distribution was 12% Class 1, 38% Class 2, and 50% Class 3 (Table 18). 

The physical characteristics of Mid-Atlantic surf clam vessels vary greatly (Table 19). In 1979 the 
tonnage per vessel ranged from 6 to 306 tons, with an average of 112 tons. Vessel length ranged 
from 28' to 146', with an average of 79'. The horsepower of the surf clam vessels ranged from 60 to 
1,330 with an average of 389. Crew size ranged from 1 to 11 men, with an average of 4. Dredge 
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size ranged from 16" to 240" with an average length of 90" (Table 19). The characteristics of the 
fleet did not change significantly during the period 1979-1983 except for dredge size, horsepower, 
and crew size (Table 19). Average dredge size increased from 90" to 108". Average horsepower 
increased from 389 to 560, although the maximum decreased to 1,000. Crew size changed from a 
range of 1-11, average 4, to a range of 2-6, average 5. 

There are significant differences between the number of vessels that are permitted and the number 
of active vessels. As of 31 December 1983, 148 vessels had permits for surf clams and ocean 
quahogs for the Mid-Atlantic Area, 156 vessels had permits to fish for ocean quahogs only, and 362 
vessels were permitted for the surf clam fishery in the New England Area (Table 20). The Mid­
Atlantic Area surf clam and ocean quahog permits are accounted for primarily by vessels from New 
Jersey (44°/o), Maryland (27%), and Virginia (14°/o). The ocean quahog only permits are held 
primarily by vessels from Massachusetts (46%) and Maine (23°/o). The New England Area only surf 
clam permits have been issued primarily to vessels from Massachusetts (58%), Maine (15%), and 
Rhode Island (10%). 

Vlll.A.6. Fishing Trips 

Another measure of fishing activity is the number of trips vessels make. As noted above, the 
number of vessels involved in the Mid-Atlantic Area surf clam fishery has been declining on an 
average annual basis (Table 18). However, if quarterly data are examined (Table 21), a more 
precise picture of the active fleet develops. 

For example, during 1979, 112 vessels landed Mid-Atlantic Area surf clams at some time during the 
year. However, the number of vessels active during any quarter ranged from 82 to 97. For 1983, 
the annual count was 86, while the quarterly range was 71-82 (Table 21). 

If vessels that land both Mid-Atlantic Area surf clams and ocean quahogs are added to the vessels 
landing only Mid-Atlantic Area surf clams, the 1979 fleet was 162 active vessels, with a quarterly 
range of 106-129 and the 1983 fleet was 113 with a quarterly range of 78-95 (Table 21) .. 

During April 1984 there were only 62 vessels fishing for Mid-Atlantic Area surf clams only and 18 
vessels fishing for both surf clams and ocean quahogs (Table 21). 

Clearly, the number of active vessels changes on a quarterly basis, suggesting that at least some 
vessels fish only part of the year. In fact, many of the vessels fish only part of the year (Table 22). 

Logbook data for 1983 indicate that 38% of the Class 1, 22% of the Class 2, and 6°/o of the Class 3 
vessels fishing for only Mid-Atlantic Area surf clams made between 1 and 10 trips (Table 22). All 
of the Class 1 vessels made 60 or fewer trips. The Class 2 vessels made 90 or fewer trips and the 
Class 3 vessels made 100 or fewer trips. The mean number of trips was 28 for Class 1, 39 for Class 
2, and 54 of Class 3. The median number of trips (half the vessels made more and half less) was 28 
for Class 1, 40 for Class 2, and 61 for Class 3, with the maximum number of trips for any vessel 52, 
95, and 93 for Classes 1, 2, and 3, respectively. Remember that during 1983 the Mid-Atlantic Area 
surf clam fishery was restricted to 24 hours per week, which amounts to two 12 hour trips, or 
essentially a maximum of 104 allowable trips for the year. 

For Class 3 vessels fishing only for ocean quahogs (there are not enough Class 1 and 2 vessels in the 
fishery to analyze, Table 15), the average number of trips was 95, the peak was 131, and the 
median was 107 (Table 22). 

Class 3 vessels fishing for both Mid-Atlantic Area surf clams and ocean quahogs on average made 
96 trips, with a maximum of 160 and a median of 93 (12%) made 60 or fewer trips (Table 22). 

Since the Mid-Atlantic Area surf clam fishery is managed by time, it is useful to examine the 
relationship between trips and hours fished. During 1984, for the total Mid-Atlantic Area surf clam 
fleet, from 1 January through 25 February (24 hours per week allowed), only 54% of the trips were 
for 12 hours of fishing. This increased to 55°/o between 26 February through 22 May when the 
allowed maximum was 12 hours per week (Table 23). The rates were 45% and 46% for Class 1, 43% 
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and 45% for Class 2, and 66% and 67% for Class 3 for the 1 January-25 February and 26 February-
22 May periods, respectively. 

The number of active vessels decreased in each class after 26 February, as did the average number 
of trips (but not by 50%, although the allowed time decreased by 50%), while the hours fished per 
trip remained constant (Table 23). The average catch per trip for Class 1 was almost unchanged 
between the 1 January-25 February and 26 February-22 May periods, while the Class 2 catch 
increased slightly (534 to 578 bu) and the Class 3 catch increased from 763 to 829 bu. 

Mid-Atlantic Area surf clam fishing is restricted to Sunday through Thursday. During 1984, 
Monday and Tuesday each accounted for 24% of the trips, with 21°/o on Wednesday, 19% on Sunday, 
and 12% on Thursday (Table 24). 

While the above discussion presents only a summary of the data contained in the referenced tables, 
it is clear that only a portion of the permitted fleet is actually fishing and the vessels that are 
fishing are generally fishing only part time, both in terms of trips and hours. This must be 
considered in light of the the catch through 1 June 1984, 52% of the surf clam quota and 40°/o of 
the ocean quahog quota has been caught with only 42°/o of the year having elapsed. 

VIII.A. 7. Surf clam fishing time 

Surf clam fishing effort in the Mid-Atlantic Area is regulated by adjusting the number of hours per 
week that vessels are permitted to fish. Between 1 January 1978 and 7 July 1984, allowable times 
ranged from 0 (closure) to 96 hours per week (Table 25), but these extremes have been the 
exception. There have been only three closures, one for 3 weeks and one for 1 week in 1978 and 
one for two weeks thus far in 1984. The 96 hours per week period lasted for only 4 weeks (in 1978). 

During the period 1 January 1978 through 7 July 1984, of the total 339 weeks, 233 (69%) were at 24 
hours per week, 40 (12%) were at 12 hours per week, 30 (9%) were at 36 hours per week, 26 (8%) 
were at 48 hours per week, 6 (2%) were accounted for by closures, and 4 (1 %) were at 96 hours per 
week (Table 26). 

There were 8, 784 hours of fishing possible from 1 January 1978 through 7 July 1984, 64% of it in 
periods of 24 hours per week, 14°/o in periods of 48 hours per week, 12°/o in periods of 36 hours per 
week, 5% in periods of 12 hours per week, and 4°/o in periods of 96 hours per week (Table 26). 

Allowable fishing hours have changed from 1, 752 hours in 1978 to 1,440 hours in 1979 (-18%), to 
1, 728 hours in 1980 (+20%), to 972 hours in 1981 (-44%), to 1,248 hours (+28%) in 1982 and 1983. 
There has also been a decrease in the time periods (i.e., hours per week) during which fishing is 
allowed. In 1978, 40% of the hours were at 24 hours per week, 30% at 48 hours per week, 22% at 
96 hours per week, and 8% at 36 hours per week. In 1979 allowable fishing hours were split 
between 24 hours per week (60%) and 36 hours per week (40%). In 1980, 42°/o of the time was at 48 
hours per week, 38% at 24 hours per week, and 21% at 36 hours per week. During 1981 allowable 
hours decreased significantly to 72°/o at 24 hours per week and 28°/o at 12 hours per week. For 1982 
there was an increase to 100% at 24 hours per week (Table 26). The rate continued at 24 hours per 
week through all of 1983, but was cut to 12 hours per week on 26 February 1984. 

The reduction of allowed time to 12 hours per week on 26 February did not reduce catch rates 
enough to eliminate the need to close the fishery for two weeks beginning 24 June 1984. It is 
useful to examine catch relative to time to understand the situation in 1984. When the fishery was 
reduced to 12 hours per week, 17% of the year had elapsed with 26°/o of the surf clam quota taken 
(17°/o of the quahog quota taken). When 17°/o of 1983 had gone by, 12°/o of the surf clam and 9°/o of 
the quahog quotas had been caught. By the time 42°/o of 1984 had lapsed (1 June), 52% of the surf 
clam and 40% of the quahog quotas had been taken (at 50% of 1983, the catch was 40% and 37% of 
the surf clam and quahog quotas, respectively). 

Ever since the New England Area was created, the FMP has provided for a possible imposition of 
effort limitations in that Area. That provision was not used until 1 April 1983, when effort was 
reduced to 12 hours per week. The fishery was closed on 1 July 1983 because the catch reached 
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114,000 bu as of 1 June 1983 against a quota of 100,000 bu. 

VIII.B. Foreign Fishing Activity 

The surf clam and ocean quahog fisheries are domestic fisheries only. 

VIII.C. Interaction between Domestic and Foreign Participants in the Fishery 

There are no records of foreign (including Canadian) catches of either species in the northwest 
Atlantic. 

IX. DESCRIPTION OF ECONOMIC CHARACTERISTICS OF THE FISHERY 

IX.A. Domestic Harvesting Sector 

IX.A.l. Surf clam ex-vessel value and price 

Surf clam ex-vessel value for the period 1950-1983 (Table 27) peaked at approximately $27 million 
in 1977, declined consistently to a 1980 level of approximately $19 million, and increased to 
approximately $23 million in 1981, $26 million in 1982, and $25 million in 1983. On a state by state 
basis, value has moved in a pattern similar to landings, with total 1982 value shared primarily by 
New Jersey (45%), Maryland (21 °/o), and Virginia (24%). 

The ex-vessel value of the surf clam catch in current dollars, both total and in the FCZ, about 
doubled between 1974 and 1977 and has since remained fairly stable (Table 28). The FCZ has 
consistently accounted for a greater share of the value than of landings: 83% of the value and 77% 
of landings in 1974; 81% of the value and 74°/o of landings in 1982, and 84°/o of the value and 80% of 
the landings in 1983. 

Surf clam ex-vessel value, when adjusted for inflation, was $8 million in 1974. It peaked at $14 
million in 1977, then declined to a low of $7 million in 1980. In 1981, 1982, and 1983 it was $8 
million. FCZ value was approximately $6 million in 1974 and $7 million in 1979-1983 (Table 28). 

Surf clam price per pound (adjusted for inflation) remained fairly stable from 1950-1975, ranging 
between $.07 and $.14 (Table 29). In 1976 it increased to $.26 and peaked in 1977 at $.27, from 
which it has declined steadily to $.15 in 1983 and $.14 for the first quarter of 1984. FCZ deflated 
prices have moved in the same pattern as total prices, but have generally been slightly higher 
($.19/lb in 1980, 1981, and 1982 and $.16 in 1983). 

Average gross revenues (adjusted for inflation) show an upward trend during the last 5 years for the 
FCZ surf clam fleet (Table 30). For the total FCZ surf clam fleet, the average was $43,000 in 
1979, $48,000 in 1980, $52,000 in 1981, $57,000 in 1982, and $56,000 in 1983. The average for Class 
1 vessels (under 50 Gross Registered Tons) increased 20% between 1979 and 1980, declined 22°/o 
between 1980 and 1981, increased 50°/o between 1981 and 1982, and increased 10% between 1982 
and 1983. Class 2 vessels (50-100 GRT) changed +18°/o, +6°/a, +3°/o, and +17% for the same years. 
The changes for Class 3 vessels (greater than 100 GRT) were +6°/o, +9%, +10°/o, and -8%, 
respectively. 

IX.A.2. Ocean quahog ex-vessel value and price 

Ocean quahog ex-vessel value (Table 31), in current dollars, was less than $500,000 for 1967 
through 1975. It then increased to $2 million in 1976, $6 million in 1977, $7 million in 1978, $10 
million in 1979 through 1981 and $11 million in 1982 and 1983. The FCZ share increased from 77°/o 
when the fishery began in 1976 to 98°/o in 1981 and 1982, and 95°/o in 1983 (Table 31). There has 
been little change in deflated value since 1979. 

Price per pound, adjusted for inflation, fell from a 1976 and 1977 high of $.16 to $.10 in 1981-1983 
(Table 32). It remained at $.10 for the first quarter of 1984. 
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IX.A.3. Market indicators 

To analyze the supply and demand for surf clams and ocean quahogs, three sets of indicators were 
developed: those which are primarily supply related, those which are primarily demand related, 
and those reflective of the interactions of supply and demand. A review of these indicators leads 
to the conclusion that demand is expanding relative to supply. 

Basic supply or production indicators are: available biomass, availability of clams greater than 
5.5", the number of vessels fishing, their combined effort, their CPUE, and the cost of fishing. All 
of these indicators except the cost of fishing have been previously discussed. There is no new 
recruitment to the biomass at this time while the proportion of 5.5" clams, which dramatically 
decreased in the past, is slowly showing some signs of increasing (Figure 2). Also discussed 
previously was the rise and subsequent decline in the number of vessels fishing for surf clams with 
the corresponding increase in the average size of the active vessel. These vessels are currently 
fishing less than 12 hours a day and do not fish all of their allowed fishing days. 

The only supply indicator not previously discussed is unit vessel costs. Vessel costs over time are 
not available. However, one of the most significant components of vessel cost is fuel. Fuel costs 
range from 11-17% of a vessel's operating costs (MAFMC, 1981). Since catch rates have been 
increasing (Table 15), the average cost of harvesting a bushel of surf clams must be declining. In 
1979, the average Class 3 vessel fished 2. 7 hours to catch 100 bu of clams. In 1983 it took the 
average Class 3 vessel only 1.4 hours to catch 100 bu of clams. Fewer hours needed to fish imply 
lower fuel costs. Furthermore, over the past few year the deflated price of fuel has been 
decreasing after reaching a peak in 1981 (Figure 10). (For reference purposes, Figure 9 shows the 
trend in inflation. It takes approximately $3 in 1983 to purchase what it took $1 to purchase in 
1965-1967 .) Vessel operating costs should also be reduced as catch rates increase and regulated 
hours decrease for less maintenance will be required. Fewer hours fished imply fewer vessel 
breakdowns and less need for routine overhaul. Maintenance costs range from 33-50% of a vessel's 
operating costs (MAFMC, 1981). 

In summation, not only are fuel costs and maintenance costs declining because there is less fishing 
time required to harvest a fixed amount of bushels, but additionally, fuel costs are declining 
because of a reduction in the price of fuel. 

Two groups of demand indicators were developed. The first set of indicators primarily reflects the 
overall market for edible fish and shell fish. As the overall market increases, so should surf clam 
and ocean quahog demand. The second group of demand indicators reflects the prices of possible 
competing products for surf clams and ocean quahogs. Both groups of indicators imply a growing 
demand for surf clam and ocean quahog products. 

The overall demand for edible fish and shellfish products has been increasing. Average per capita 
consumption of fish and shell fish has increased from 10.8 lbs in 1965 to 12.9 lbs in 1983 (Figure 11). 
The population has grown 21% since 1965 from 192 to 232 million in 1983 (Figure 12). Consumer 
after-tax disposable incomes have grown 47% since 1965 in 1972 dollars (29% in 1967 dollars, 
Figure 13) while their expenditures at retail eating and drinking establishments have increased 50% 
since 1965. These expenditures seem to be rising as a percentage of disposable income. 

These indicators show that the overall market for all fish and shellfish products is expanding. 
There are more potential consumers with increasing incomes that are spending more in retail 
eating and drinking establishments, major outlets for processed fish and shellfish (especially surf 
clams), while in general consuming more fish and shell fish in their diets. 

The second set of demand indicators consists of the unit prices of potential competing products 
such as the retail price of canned and semi-prepared soups; the prices of canned shrimp and 
breaded shrimp; and the ex-vessel prices of sea scallops, gulf shrimp, finfish, and hard clams. All 
of these products can be found with surf clam and ocean quahog products on many restaurant 
menus or along side surf clam and ocean quahog products on grocery market shelves. They are 
correspondingly substitutes for clam chowder and juices, breaded clam strips, and canned minced 
and whole clams. These products show, in current prices, rising trends from 1967 to 1981 (Figure 
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14). However, in 1982 and 1983, the prices of minced and canned clams declined sharply, probably 
due to the increased landing of surf clams in general, as well as the increase in small clam landings. 
Strip clam prices for 1983 are not available, but it is likely, with the decline in large clam 
availability in 1983, that it will have exceeded the 1983 minced and whole clam price. 

The price of breaded shrimp has increased remarkably since the mid-1970s, increasing at a faster 
rate than the price of breaded clams (Figure 15). This is also true of the retail soup price index 
relative to the price of clam chowder and juices (Figure 16). While the price of canned shrimp has 
also increased remarkably, for the last three years canned and minced clam prices have declined. 
Again, this is primarily due to the recent increased landings of small clams. In all of these 
instances indications are that the prices of competing products are relatively higher than surf clam 
and ocean quahog product prices. Higher relative prices imply that consumers will be more likely 
to switch from the higher priced products to the lower priced products. Therefore, the demand for 
surf clam and ocean quahog products is increasing. A similar conclusion is reached if surf clam ex­
vessel prices are compared to the ex-vessel prices of sea scallops, hard clams, gulf shrimp, summer 
flounder, and cod (Figure 17). 

The final set of indicators are surf clam ex-vessel prices and revenues, ocean quahog prices and 
revenues, and total clam supply. These indicators are simultaneously reflective of supply and 
demand. Prices, and thus revenues, reflect situations where quantity demanded equals quantity 
supplied. The total clam supply shows not only the production levels of surf clams, but the 
availability of competing clam products as well. Surf clam and ocean quahog prices and revenues 
have been previously discussed. In deflated terms, surf clam prices show a decreasing trend since 
1978 while ocean quahog prices have been relatively stable over the past four years (Tables 29 and 
32). Ocean quahog revenues show a similar trend as quahog prices, but surf clam revenues after 
their decline from the peak in 1977 have been increasing slightly (Tables 28 and 29). 

What has yet to be discussed is the total clam supply. This consists of not only surf clams and 
ocean quahogs but also hard clams, soft clams, inventories (frozen meats only), and imports (Figure 
18). Inventory levels show a leveling off from 1978 to 1983 but a sharp decline beginning 1984, an 
early indication of the tremendous increase in landings in 1984 (Table 14). Imports of clam 
products have increased from 2 million lbs in 1975 to 11 million lbs in 1983. Landings of soft and 
hard clams have either remained level or exhibit a slow long term decline since 1965. Ocean 
quahogs have grown remarkably to 35 million lbs a year in 1979, and then leveled off (preliminary 
data indicate that 1984 may show an increase over earlier years). Surf clam landings have been 
increasing steadily since 1979. Total clam supply, while mirroring surf clam supply, is now at the 
peak 129 million lb level. However, in 1974 surf clams were 74% of the clam supply of 129 million 
lbs, while in 1983 they were only 43% of the 129 million lb supply. 

If the indicators discussed above are compared across the years 1965, 1974, and 1983 (Tables 33-
35); years when, respectively, the fishery was small, at peak levels, and heavily regulated, the 
market picture is sharpened such that the conclusions and trends discussed above become distinct. 
The supply indicators show decreasing costs, the clams will be supplied at lower prices (unless 
closures cause a panic among buyers). The demand indicators show that competing products, in 
general, have rising prices in deflated terms and significant increases relative to surf clam and 
ocean quahog product prices. In 1974 the surf clam industry generated $7.7 million for 96 million 
lbs of clams, but in 1983 total surf clam and ocean quahog revenues grew to almost $12 million, 
even though only 56 million lbs of clams and 34 million lbs of quahogs were landed. It seems 
evident that the decline in abundance led to a shortfall in supply relative to demand and prices 
correspondingly increased. Currently increased abundance and the increased percentage of small 
clam landings are causing prices to fall. Current levels of per capita clam consumption are 9% less 
than in 1974, even though consumers have increased incomes, are spending a larger percentage of 
their income outside their homes for food and entertainment, and are consuming more fish and 
shellfish as part of their diet. Therefore, one would expect that the quantity of surf clam and 
ocean quahog products should expand as long as prices are stable or decline. The prevailing trend 
in CPUE indicates that prices will maintain their trends unless closures or the threat of closures 
causes panic among buyers who want to minimize the chance of having no clam meats to process. 
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IX.B. Domestic Processing Sector 

There is no need to amend this section at this time. 

IX.C. International Trade 

There is no need to amend this section at this time. 

X. DESCRIPTION OF BUSINESSES, MARKETS, AND ORGANIZATIONS 
ASSOCIATED WITH THE FISHERY 

There is no need to amend this section at this time. 

XI. DESCRIPTION OF SOCIAL AND CULTURAL FRAMEWORK OF 
DOMESTIC FISHERMEN AND THEIR COMMUNITIES 

There is no need to amend this section at this time. 

XII. DETERMINATION OF OPTIMUM YIELD 

XII.A. Description of Alternatives 

Alternatives for Amendment 115 are: 

1. Take no action at this time. 

2. Revise the surf clam minimum size limit provision .. 

The FMP currently states: "No person shall harvest or possess surf clams smaller than 5.5" in 
length". This alternative would change that provision to read: 

There is a surf clam minimum size limit. After consultation with the Council and opportunity 
for public comment, the Regional Director shall adjust, by increments no less than 0.25", the 
surf clam minimum size limit to a value less than 5.5" as necessary, so that discards on average 
do not exceed 30% of the trip catch. In no event shall the size limit be less than 4. 75". When 
data indicate the clams have grown sufficiently, the limit would be increased, ultimately 
reaching the 5.5" limit. There is a tolerance of 240 undersized clams per cage but no more than 
50 clams per cage under 4. 75". If any cage is in violation of the size limit, the entire load is in 
violation. In adjusting the size limit the Regional Director shall consider current stock 
assessments, catch reports, and other relevant information concerning the size distribution of 
the surf clam resource. No person shall harvest or possess surf clams smaller than the minimum 
size limit. 

This alternative adds the requirement that all surf clam cages must be tagged before leaving the 
vessel and that tags may not be removed until cages are emptied at the processing plant. 

Also, this alternative adds the provision that all surf clams landed on an authorized fishing day 
are assumed to have been caught in the FCZ and are subject to the Federal size limit. 

XII.B. Impacts of Alternatives 

XII.B.1. Alternative 1: Take no action at this time. 

Maintaining the status quo would not address the problem of discards associated with the surf clam 
size limit. 

The August 1983 r-.JMFS surf clam survey found that about half (51 °/o) the resource (numbers) in the 
Mid-Atlantic is less than 4. 7 5" (Table 8) with 46°/o of the resource less than 4. 7 5" outside the closed 
areas. Twenty-nine percent of the total resource fell between 4. 75" and 5.5" while 31% of the 
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resource in the open areas were within this 0. 7 5" length interval. Thus, 23% of the resource in the 
opened areas and 19% of the total resource was greater than 5.5". By summer of 19B4 another 
0.25" of growth is projected so the total number of clams greater than 5.5" should be roughly 30%. 
Commercial catch sampling and processor sampling by NMFS indicates that 1% of the catch landed 
during the fall of 19B3 was below 4. 75" with 30% of the catch sampling and 36% of the processor 
sampling between 4. 7 5" and 5.511 (Table B). 

There have been a significant number of violations of the size limit: 19 in 19B1, 3B in 19B2, 50 in 
19B3, and 26 thus far in 19B4. The discard rate has been decreasing (Figure B), while CPUE has 
been increasing (Tables 13-15). This information suggests that fishermen are keeping the smaller 
clams. If the fishermen were to fish so as to meet the current size limit, discards could return to 
the 50% level of late 19B2 (Figure B), a significant negative impact given the estimated 50-60°/o 
mortality of discarded clams. 

NEFC data for 19B4 (January through early August) show that 65% of Mid-Atlantic surf clam 
landings were 5.5" or more, whereas 21 °/o were between 5.25-5 .. 5", 10% were between 5-5.25", and 
4% were less than 5" (Murawski, 19B4). Murawski (19B4) noted "If, however, the minimum size 
limit was enforced absolutely, discarding rates would markedly increase since substantial quantities 
of sub-legal clams are now landed rather than culled overboard at sea. Such a response by the 
fishery to more rigorous enforcement of the size limit regulations occurred during the fourth 
quarter of 19B2 when discard rates approached 50% of the landings .. " 

XII.B.2. Alternative 2: Revise the surf clam minimum size limit provision. 

XII.B.2.a. Size limit adjustment 

This alternative would solve the current size limit problem in a manner consistent with the FMP's 
objectives. It would retain the current 5.5" minimum size limit as a target, but is a compromise 
between the size limit objective and the desire to reduce the waste of discards. Essentially, the 
size limit would stay at 5.5" unless the clam size distribution suggested that excessive discards 
would result from that limit. The size is then reduced as necessary to keep the discard level 
around 30% while still maintaining the number of clams an agent must count to get a violation 
small (no less than 50 and no more than 240). The converse of this is keeping a fixed size limit but 
changing the tolerance, which can lead to an unacceptably large number of clams needed to get a 
violation. When data indicate the clams have grown sufficiently, the limit would be increased, 
ultimately reaching the 5.5" limit. 

Specifying the number of clams needed for a violation means the tolerance percentage floats from 
about 10% (240 clams at 5.5") to about 1% (50 clams at 4. 7 5"). 

This alternative provides that the size limit may not be adjusted smaller than 4. 75", which equals 
maximum YPR. The YPR for the 5.5" size limit is approximately 10% less than that at 4. 75". 
Therefore, providing for a decrease in the size limit to the maximum YPR value results in an 
increase in yield of up to about 10%. 

The economic impacts of the 5.5" minimum size limit were discussed in the Regulatory Impact 
Review (RIR) for Amendment //3 to the FMP. If the alternative resulted in a significant decrease 
in the size limit (i.e., close to 4. 75"), negative economic impacts could occur by a decrease in the 
supply of strip clams, a decrease in clam prices because of increases in the supply of small clams, 
and transfers of effort from the ocean quahog to the surf clam fishery. The size limit was set at 
5.5" to not only protect the resource but also to optimize the use of the clams since 5.5" is about 
the smallest size clam that has been used for strips (the highest valued clam product). To the 
extent that the smaller processors and the independent vessels that work with them are more 
dependent on larger surf clams than are the larger, vertically integrated processors that also use 
smaller surf clams and ocean quahogs, significant decreases in the size limit with concomitant 
decreases in the supply of larger clams could negatively impact the smaller firms relative to the 
larger firms. However, all processors can process both large and small clams with the sizes 
processed dependent on the processors' markets, so the distributional impacts of this measure 
should not be significant. 
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While the mortality of discarded clams has not been determined conclusively, it is generally agreed 
that it is around 50-60% (Haskin, 1975). Adjusting the size limit to minimize discards will provide 
insurance against overfishing since discarded clams that die are not counted against the quota even 
though they are a part of fishing mortality. 

The smaller the size limit, the greater the portion of the resource that will be legally harvestable, 
so the quota will be taken more quickly, resulting in decreases in allowed fishing time and 
increasing closures. However, if a greater portion of the catch can be landed legally, harvesting 
costs would be reduced since CPUE would increase and time and effort associated with discarding 
would decrease. August 1983 data for the whole Mid-Atlantic show that lowering the size limit to 
4. 75" would increase the legally harvestable clams by 29°/o. However, given the large number of 
small clams currently being landed (Murawski, 1984), which are reflected in high catch rates, 
reduced fishing hours, adjustments to lower the size limit may not result in dramatic short run 
increases in catch rates. 

At all levels of possible size authorized by this Amendment the resource will have had several 
spawning opportunities. At 4. 75" clams will have spawned two or three times, while at 5.5" there 
will have been four to five spawns (Table 11). 

In summary, the 5.5" minimum size limit has positive impacts (MAFMC, 1981). However, the 
current size distribution of the resource suggests that rigorous enforcement of that limit would 
lead to unacceptably large discard rates (Murawski, 1984). If half of the catch would be discarded 
(Murawski, 1984) and half of those discarded would die (Haskin, 1975), and assuming the entire 2.35 
million bu 1984 quota were landed under those circumstances, about 1.18 million bu would be 
wasted, clearly an unacceptable impact. As discussed above, if the limit were reduced to the 
minimum level, there would be negative economic impacts. Examining the situation in 1984 
provides insight into impacts between the 4. 75" and 5.5" extremes. Discard rates in 1984 have been 
around 30% with about 35% of the landings smaller than the current 5.5" limit (Murawski, 1984). If 
the Amendment were implemented and the limit adjusted to 5.25" and the discard and fishing 
patterns did not change, 14o/o of the landings would be less than the 5.25" limit (Murawski, 1984). 
While it is impossible to estimate these impacts on a vessel or trip basis, it is reasonable to expect 
that the number of violations should decrease. It is also reasonable to expect that the discard rate 
should decrease since some portion of the clams currently discarded are likely between 5.25" and 
5.5". Clearly, if a larger proportion of the catch is landed, the catch rate will increase, leading to 
more frequent or longer closures, but the Council has determined that the waste associated with 
discarding represents a greater cost than that associated with accelerated catch rates. 

XII.B.2.b. Cage Tagging 

The requirement that surf clam cages be tagged will have a negative impact to the extent that 
fishermen may need to purchase and are required to use the tags. 

The Regional Director has the responsibility for the tagging system. As of this date the specifics 
of the system have not been determined. Information available to the Council indicates that NMFS 
is considering a system that would involve supplying the fishermen with prenunbered tags, either at 
no cost or at a charge of $.10 per tag. 

If the tags are sold, the cost to the fishermen is negligible. The maximum quotas are 2.9 million bu 
for the Mid-Atlantic Area and 200,000 bu (following approval of Amendment /14) for the New 
England Area, for a total of 3.1 million bu. At 32 bu/cage, if the total quota was set at the 
maximum level and the entire quota were caught, 96,875 cages would be landed, would require a 
tag expenditure of $9,687.50 at $.10 per tag. 

If the tags are issued free, there would be no cost to the fishermen but a cost to the government. 
The $.10 per tag sale cost was intended to pay for the government's cost to buy the tags and also 
recover the government's cost of distributing the tags, so in this case the government would pay 
the estimated maximum $9,687.50 rather than the fishermen. 

The cost of installing tags is considered negligible. 
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The positive impact will be to facilitate enforcement of the size limit provision. The size limit is a 
possession regulation, so fishermen and processors are responsible for assuring that clams meet the 
minimum size limit. Without tagging substantial enforcement effort is needed to assure an 
evidence trail from the vessel to the processing plant so that all parties to a violation can be cited. 
Tagging cages will mean that enforcement officers can inspect cages at the processing plants, 
while being able to enforce the size limit on both vessel operators, processors, and anyone in the 
transportation chain between the vessels and plants, which is more cost effective than inspecting 
vessels at the docks and inspecting the processing plants. This is merely a result of the small 
number of processors relative to the number of vessels and landing ports along with the tags 
providing the evidence trail. NMFS estimates landings can be monitored at between $28 per vessel 
for eight inspections per day to $227 per vessel for one inspection per day, whereas their officers 
can inspect two dealers or processors a day, for a cost per inspection of $114. There are about 
twelve surf clam processors whereas about 80 vessels (Table 21) are active in the Mid-Atlantic 
Area in any month (the number of active vessels in the New England Area is unknown because of 
incomplete logbook reporting). Because of the effort limitations in the Mid-Atlantic Area the 
number of vessels actually landing surf clams on any given day would be less than 80, but even if 
the number of vessels landing on a given day equals the number of plants, there are advantages to 
plant inspections relative to vessel inspections. Primary enforcement at the plant level will 
optimize the use of the very small number of available enforcement officers simply because they 
can spend their time enforcing the regulations rather than traveling from dock to dock and waiting 
for the vessels to land, that is, the locations of the plants is known whereas the vessels land and 
random times and at ports along essentially the entire coast. 

While this measure will make enforcement more efficient and thus perhaps less expensive, the 
primary benefit will be to increase the likelihood that the FMP can be enforced, and thus that OY 
can be attained (i.e., achieved but not exceeded). 

XII.B.2.c. FCZ catch presumption 

The provision that surf clams landed on an authorized FCZ fishing day are assumed to have been 
caught in the FCZ should have no negative impacts, either environmental or economic. However, 
it should have a very positive impact from an enforcement standpoint. While several States have 
size limits, some do not and none of the existing State minimum size limits are the same as the 
limit that will result from this Amendment. It is necessary to assure that surf clams caught in the 
FCZ meet the minimum size limit. It is not reasonable to expect that the minimum size limit will 
be enforced adequately at sea. However, enforcement on land, in the absence of identical size 
limits for the FCZ and State waters, means that fishermen can claim that undersized clams were 
caught in State waters, effectively nullifying the FCZ minimum size limit. All of the States are 
encouraged to adopt size limits similar to the size limit included in this Amendment. However, the 
provision that surf clams landed on an authorized FCZ fishing day were caught in the FCZ is 
necessary to eliminate this loophole. It must be recognized that this provision will only be 
effective in the Mid-Atlantic Area since vessels operating in the New England Area do not have 
authorized FCZ fishing days. However, given that most of the surf clams are landed in the Mid­
Atlantic Area (based on the Optimum Yields for the two Areas), this should not present a major 
problem relative to size limit enforcement. 

The net effect of this alternative is that the size limit may be adjusted so that it will be easier for 
fishermen to land clams that meet the limit with minimal discarding while it will also be easier to 
obtain convictions of those who violate the limit. 

XII.C. T radeoffs Between the Beneficial and Adverse Impacts of the Preferred Alternative 

The benefits of the preferred alternative are: 

1. Being able to adjust the size limit to reduce discards decreases resource waste associated 
with discard mortality. While the mortality of discarded clams has not been determined 
conclusively, it is generally agreed that it is around 50-60% (Haskin, 197 5). At times the 
discard rate has been 50% of the catch (Figure 8). While the reported discard rate (Figure 8) 
has been decreasing, that is considered to be a result of fishermen landing the small clams 
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rather than discarding them as evidenced by the increase in size limit violations (19 in 1981, 
38 in 1982, 50 in 1983, and 26 through mid-June 1984) and by catch sampling data (Murawski, 
1984). The size distribution of the resource (Figure 3) clearly indicates a substantial portion 
of the resource under 5.5". 

, 

2. It will be easier to enforce the surf clam minimum size limit relative to vessels, 
transportation facilities, and processing plants. 

3. It will eliminate the loophole of fishermen being able to claim they caught undersized clams 
in State waters. 

4. At all levels of possible size authorized by this Amendment the resource will have had 
several spawning opportunities. At 4.75" clams will have spawned two or three times, while 
at 5.5" there will have been four to five spawns (Table 11). 

The adverse impacts include: 

1. If there were a significant decrease in the size limit, there could be a decrease in the supply 
of clams at the traditional size for strips, a decrease in clam prices because of increases in 
the supply of small clams, transfers of effort from the ocean quahog to the surf clam 
fishery, a greater portion of the resource that will be legally harvestable (increasing the 
rate at which the quota will be taken), and the greater the need for timely remedial action 
to assure the quota is not exceeded in light of increased catch rates. 

2. The cost of purchasing and installing cage tags. 

Given the significant waste associated with discarding and the problems associated with enforcing 
the size limit, it is the Council's conclusion that the benefits of the preferred alternative, both 
short and long term, outweigh the adverse impacts. Additionally, given the current size 
distribution of the resource, major decreases to the size limit in the short run are extremely 
unlikely (a reduction to 5.25" will likely solve the current problem), so significant distributional 
impacts between large and small operators are unlikely. The reduced mortality resulting from 
reduced discards should provide benefits over time that outweigh any short term negative impacts. 
The positive impacts of the enforcement provisions (cage tagging and the FCZ catch presumption) 
clearly outweigh any negative impacts. 

The Amendment Relative to the National Standards 

Section 301(a) of the MFCMA states: "Any fishery management plan prepared, and any regulation 
promulgated to implement such plan ••• shall be consistent with the following national standards for 
fishery conservation and management." The following is a discussion of the standards and how this 
Plan meets them: 

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

The Amendment does not change the MSY, OY, or quota setting process and, therefore, does not 
alter the FMP's consistency with this standard. Adjusting the size limit to minimize discards will 
provide insurance against overfishing since discarded clams that die are not counted against the 
quota even though they are a part of fishing mortality. Minimizing discards, along with the 
measures to facilitate enforcement, should have a positive impact on achieving OY without 
exceeding it. 

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

This Amendment is based on the best and most recent scientific information. 

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

The Amendment does not alter the FMP's consistency with this standard. 

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

The Amendment does not alter the FMP's consistency with this standard. 

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

The Amendment does not alter the FMP's consistency with this standard. 

6. Conservation and management measures shall take into account and allow for variations among, 
and contingencies in, fisheries, fishery resources, and catches. 

The Amendment does not alter the FMP's consistency with this standard. 

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

The Amendment does not alter the FMP's consistency with this standard. 

XII.E. Specification of Optimum Yield 

There is no need to amend this section at this time. 

XIII. MEASURES, REQUIREMENTS, CONDITIONS, OR RESTRICTIONS 
SPECIFIED TO ATTAIN MANAGEMENT OBJECTIVES 

XIII.A. Permits and Fees 

There is no need to amend this section at this time. 

XIII.B. Catch Limitations 

There is no need to amend this section at this time. 

XIII.C. Restrictions 

There is a surf clam minimum size limit. After consultation with the Council and opportunity for 
public comment, the Regional Director shall adjust, by increments no less than 0.25", the surf clam 
minimum size limit to a value less than 5.5" as necessary, so that discards on average do not 
exceed 30% of the trip catch. In no event shall the size limit be less than 4. 75". When data 
indicate the clams have grown sufficiently, the limit would be increased, ultimately reaching the 
5.5" limit. There is a tolerance of 240 undersized clams per cage but no more than 50 clams per 
cage under 4. 75". If any cage is in violation of the size limit, the entire load is in violation. In 
adjusting the size limit the Regional Director shall consider current stock assessments, catch 
reports, and other relevant information concerning the size distribution of the surf clam resource. 
No person shall harvest or possess surf clams smaller than the minimum size limit. 

All surf clam cages shall be tagged before leaving the vessel and tags shall not be removed until 
cages are emptied at the processing plant. Information to be shown on the tags shall be determined 
by the Regional Director, in consultation with the Council, but will include at least the information 
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needed to establish a chain of evidence adequate for enforcement of the surf clam minimum size 
limit from the vessel through the transportation system to the processor, inclusive. The Regional 
Director shall determine the minimum specifications of the tags, which as a minimum shall assure 
that markings are not erased prior to the cages being emptied at the processing plant. 

All surf clams landed on an authorized FCZ fishing day are assumed to have been caught in the 
FCZ and are subject to the Federal size limit. 

There is no need to amend the remainder of this section at this time. 

XIII.D. Effort Restrictions 

There is no need to amend this section at this time. 

XIII.E. Closed Areas 

There is no need to amend this section at this time. 

XIII.F. Vessel Identification 

There is no need to amend this section at this time. 

XIII.G. Facilitation of Enforcement 

There is no need to amend this section at this time. 

XIII.H. Habitat Preservation, Protection and Restoration 

There is no need to amend this section at this time. 

XIII.I. Development of Fishery Resources 

No government action is needed at this time. 

XIII.J. Management Costs and Revenues 

It is expected that the governmental costs of implementing the recommended alternative will be 
similar to those experienced in enforcing the current FMP. Council and NMFS administrative costs 
would increase slightly because of the need to periodically evaluate whether size limit adjustments 
were necessary and to make those changes. NMFS enforcement costs should decrease to the extent 
that the size limit more nearly approximates what the fishermen are catching, so that while the 
enforcement effort should not decrease, the number of violations and the time needed to process 
them should decrease and as a result of the cage tagging and FCZ catch presumption provisions. 

XIV. SPECIFICATIONS AND SOURCES OF PERTINENT FISHERY DATA 

There is no need to amend this section at this time. 

XV. RELATIONSHIP OF THE RECOMMENDED MEASURES TO EXISTING 
APPLICABLE LAWS AND POLICIES 

XV .A. Fishery Management Plans 

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

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

XV .B. Treaties or International Agreements 

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

XV .c. Federal Laws and Policies 

The only Federal Law that controls the fishery covered by this FMP is the MFCMA. 

Marine Sanctuary and Other Special Management Systems 

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

Potential Impact on Marine Mammals and Endangered Species 

Numerous species of marine mammals and sea turtles occur in the northwest Atlantic Ocean. The 
most recent comprehensive survey in this region was done in 1979 by the Cetacean and Turtle 
Assessment Program (CeTap), at the University of Rhode Island (University of Rhode Island, 1981), 
under contract to the Minerals Management Service (MMS), Department of the Interior. The 
following is a summary of some of the information gathered in that study, which covered the area 
from Cape Sable, Nova Scotia, to Cape Hatteras, North Carolina, from the coastline to 5 nautical 
miles seaward of the 1000 fathom isobath. 

Twenty one cetaceans and the 4 turtle species were encountered in the 1979 survey (Table 36). 
Also presented in Table 36 are the study team's "estimated minimum population number" for the 
area, as calculated, and those species currently included under the Endangered Species Act. All 
information is preliminary. 

The study team concluded that "both large and small cetaceans are widely distributed throughout 
the study area in all four seasons," and grouped the 13 most commonly seen species into three 
categories, based on geographical distribution. The first group contains only the harbor porpoise, 
which is distributed only over the shelf and throughout the Gulf of Maine, Cape Cod, and Georges 
Bank, but probably not southwest of Nantucket. The second group contains the most frequently 
encountered baleen whales (fin, humpback, minke, and right whales) and the white-sided dolphin. 
These are found in the same areas as the harbor porpoise, and also occasionally over the shelf at 
least to Cape Hatteras or out to the shelf edge. The third group "shows a strong tendency for 
association with the shelf edge" and includes the grampus, striped, spotted, saddleback, and 
bottlenose dolphins, and the sperm and pilot whales. 

Loggerhead turtles were found throughout the study area, but appear to migrate north to about 
Massachusetts in summer and south in winter. Leatherbacks appear to have a more northerly 
distribution. The study team hypothesized a "northward migration in the Gulf Stream with a 
southward return in continental shelf waters nearer to shore." Both species usually were found 
"over the shoreward half of the slope" and in depths less than 200 feet. No live green or Kemp's 
ridley turtles were found, and the latter's population has been estimated at only about 500 adults. 
The study area may be important for sea turtle feeding or migrations, but the nesting areas for 
these species generally are in the South Atlantic and Gulf of Mexico. 
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The only other endangered species occurring in the northwest Atlantic is the shortnose sturgeon 
(Acipenser brevirostrum). The Council urges fishermen to report any incidental catches of this 
species to the Regional Director, NMFS, Federal Building, 14 Elm Street, Gloucester, MA 01930, 
who can forward the information to the active sturgeon data base. 

The range of surf clams and ocean quahogs and the above marine mammals and endangered species 
overlap to a large degree, and there always exists a potential for an incidental kill. Except in 
unique situations (e.g., tuna-porpoise in the central Paci fie), such accidental catches should have a 
negligible impact on marine mammal/endangered species abundances, and the Council does not 
believe that implementation of this FMP will have any adverse impact upon these populations. As 
additional information on this subject becomes available, it will be integrated into future 
Amendments to this FMP. The regulation of commercial landings by this FMP should reduce the 
potential for the capture of endangered species. 

Oil, Gas, Mineral, and Deep Water Port Development 

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

XV .D. State, Local, and Other Applicable Laws and Policies 

Current State surf clam minimum size limits are: Massachusetts - 5", Rhode Island - 5.5", New 
York - 4", New Jersey - none, Maryland - 5.5", and Virginia - 5.5". 

Coastal Zone Management (CZM) Programs 

The CZM Act of 1972, as amended, provides measures for ensuring stability of productive fishery 
habitat while striving to balance development pressures with social, economic, cultural, and other 
impacts on the coastal zone. It is recognized that responsible management of both coastal zones 
and fish stocks must involve mutually supportive goals. The Council must determine whether the 
Amendment will affect a State's coastal zone. If it will, the Amendment must be evaluated 
relative to the State's approved CZM program to determine whether it is consistent to the 
maximum extent practicable. The States have 45 days in which to agree or disagree with the 
Council's evaluation. If a State fails to respond within 45 days, the State's agreement may be 
presumed. If a State disagrees, the issue may be resolved through negotiation or, if that fails, by 
the Secretary. 

In order to comply with the CZM Act, this Amendment was reviewed relative to the approved CZM 
programs of Maine, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, New 
Jersey, Pennsylvania, Delaware, and Maryland. On 7 August 1984 letters were sent to all of the 
States listed above stating that the Council concluded that the Amendment is consistent to the 
maximum extent practicable with the State's CZM program as understood by the Council. 
Maryland and Rhode Island have 5.5" surf clam minimum size limits, Massachusetts has a 5" 
minimum size limit, and New York as a 4" minimum size limit. The letters to those States 
recommended the State minimum size limits be revised to match the proposed size limit to 
facilitate enforcement while also noting that the FCZ catch presumption is intended to minimize 
the impact of these differences. 

Maryland responded on 10 August that they will change their size limit to conform with the 
Amendment. Delaware responded on 16 August, Pennsylvania responded on 4 September, 
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Massachusetts responded on 12 September, Maine responded on 13 September, and New York and 
Connecticut responded on 24 September. All agreed with the consistency determination. As of the 
date of this document no responses had been received from the other States. 

XVI. COUNCIL REVIEW AND MONITORING OF THE PLAN 

There is no need to amend this section at this time. 
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ENVIRONMENTAL ASSESSMENT ON AMENDMENT 115 TO THE 
SURF CLAM AND OCEAN QUAHOG FISHERY MANAGEMENT PLAN (FMP) 

I. INTRODUCTION 

The Fishery Management Plan for the Surf Clam and Ocean Quahog Fisheries (FMP) was prepared 
by the Mid-Atlantic Fishery Management Council (Council) and approved by the National Oceanic 
and Atmospheric Administration (NOAA) in November 1977 for the period through September 1979. 
Amendment til extended it through 31 December 1979. Amendment 112 extended it through the 
end of calendar year 1981. Amendment 1!3, approved 13 November 1981, extended the FMP 
indefinitely. Amendment 114, currently in the Secretarial review process, will increase the 
Optimum Yield (OY) in the New England Area and review the New England Area management 
regime to minimize the chances of closures. 

II. PURPOSE OF AND NEED FOR ACTION 

The FMP currently states: "No person shall harvest or possess surf clams smaller than 5.5" in 
length". Amendment 115 (Amendment) changes that provision to read: 

There is a surf clam minimum size limit. After consultation with the Council and opportunity 
for public comment, the Regional Director shall adjust, by increments no less than 0.25", the 
surf clam minimum size limit to a value less than 5.5" as necessary, so that discards on average 
do not exceed 30°/o of the trip catch. In no event shall the size limit be less than 4. 75". When 
data indicate the clams have grown sufficiently, the limit would be increased, ultimately 
reaching the 5.5" limit. There is a tolerance of 240 undersized clams per cage but no more than 
50 clams per cage under 4. 75". If any cage is in violation of the size limit, the entire load is in 
violation. In adjusting the size limit the Regional Director shall consider current stock 
assessments, catch reports, and other relevant information concerning the size distribution of 
the surf clam resource. No person shall harvest or possess surf clams smaller than the minimum 
size limit. 

The Amendment adds the requirement that all surf clam cages must be tagged before leaving the 
vessel and that tags may not be removed until cages are emptied at the processing plant. 

Also, the Amendment adds the provision that all surf clams landed on an authorized FCZ fishing 
day are assumed to have been caught in the FCZ and are subject to the Federal size limit. 

The management unit is maintained as all surf clams (Spisula solidissima) and all ocean quahogs 
(Arctica islandica) in the Atlantic FCZ. 

The objectives of the FMP are maintained by the Amendment, and are as follows: 

1. Rebuild the surf clam populations to allow eventual harvest approaching the 50 million pound 
level, which is the estimate of maximum sustainable yield over the range of the resource, based 
on the average yearly catch from 1960 to 1976. 

2. Minimize economic dislocation to the extent possible consistent with objective 1 and encourage 
efficiency in the fishery. 

3. Prevent the harvest of ocean quahogs from exceeding maximum sustainable yield and direct the 
fishery toward achieving Optimum Yield. 

4. Provide the greatest degrees of freedom and flexibility to all harvesters of these resources 
consistent with the attainment of the other objectives of this Plan. 

5. Optimize yield per recruit. 

6. Increase understanding of the conditions of the stocks and fishery. 
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Failure to amend the FMP would not address the problem of discards associated with the surf clam 
size limit. 

III. ALTERNATIVES 

The alternative to the proposed Amendment is take no action at this time. This would mean that 
the surf clam minimum size limit would remain at 5.5''· This would not address the problem of 
discards associated with the surf clam size limit. 

The August 1983 NMFS surf clam survey found that about half (51 °/o) the resource (numbers) in the 
Mid-Atlantic is less than 4.75" (Table 8) with 46°/o of the resource less than 4.75" outside the closed 
areas. Twenty-nine percent of the total resource fell between 4. 75" and 5.5" while 31% of the 
resource in the open areas were within this 0. 75" length interval. Thus, 23% of the resource in the 
opened areas and 19°/o of the total resource was greater than 5.5". By summer of 1984 another 
0.25" of growth is projected so the total number of clams greater than 5.5" should be roughly 30%. 
Commercial catch sampling and processor sampling by NMFS indicates that 1% of the catch landed 
during the fall of 1983 was below 4. 75" with 30°/o of the catch sampling and 36% of the processor 
sampling between 4. 7 5" and 5.5" (Table 8). 

There have been a significant number of violations of the size limit: 19 in 1981, 38 in 1982, 50 in 
1983, and 26 thus far in 1984. The discard rate has been decreasing (Figure 8), while CPUE has 
been increasing (Tables 13-15). This information suggests that fishermen are keeping the smaller 
clams. If the fishermen were to fish so as to meet the current size limit, discards could return to 
the 50% level of late 1982 (Figure 8), a significant negative impact given the estimated 50-60% 
mortality of discarded clams. 

NEFC data for 1984 (January through early August) show that 65°/o of Mid-Atlantic surf clam 
landings were 5.5" or more, whereas 21% were between 5.25-5.5", 10°/o were between 5-5.25", and 
4% were less than 5" (Murawski, 1984). Murawski (1984) noted "If, however, the minimum size 
limit was enforced absolutely, discarding rates would markedly increase since substantial quantities 
of sub-legal clams are now landed rather than culled overboard at sea. Such a response by the 
fishery to more rigorous enforcement of the size limit regulations occurred during the fourth 
quarter of 1982 when discard rates approached 50°/o of the landings." 

IV. ENVIRONMENTAL IMPACTS 

The environmental impacts of the management regime instituted in the original FMP were 
described in the Environmental Impact Statement accompanying the FMP, and in the Supplemental 
Environmental Impact Statements or Environmental Assessments accompanying the Amendments. 

This Amendment would solve the current size limit problem in a manner consistent with the FMP's 
objectives. It would retain the current 5.5" minimum size limit as a target, but is a compromise 
between the size limit objective and the desire to reduce the waste of discards. Essentially, the 
size limit would stay at 5.5'' unless the clam size distribution suggested that excessive discards 
would result from that limit. The size is then reduced as necessary to keep the discard level 
around 30°/o while still maintaining the number of clams an agent must count to get a violation 
small (no less than 50 and no more than 240). The converse of this is keeping a fixed size limit but 
changing the tolerance, which can lead to an unacceptably large number of clams needed to get a 
violation. When data indicate the clams have grown sufficiently, the limit would be increased, 
ultimately reaching the 5.5" limit. 

Specifying the number of clams needed for a violation means the tolerance percentage floats from 
about 10% (240 clams at 5.5") to about 1% (50 clams at 4. 75"). 

This Amendment provides that the size limit may not be adjusted smaller than 4. 75", which equals 
maximum YPR. The YPR for the 5.5" size limit is approximately 10°/o less than that at 4. 75". 
Therefore, providing for a decrease in the size limit to the maximum YPR value results in an 
increase in yield of up to about 10°/o. 
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If the Amendment resulted in a significant decrease in the size limit (i.e., close to 4. 75"), negative 
economic impacts could occur by a decrease in the supply of strip clams, a decrease in clam prices 
because of increases in the supply of small clams, and transfers of effort from the ocean quahog to 
the surf clam fishery. The size limit was set at 5.5" to not only protect the resource but also to 
optimize the use of the clams since 5.5" is about the smallest size clam that has been used for 
strips (the highest valued clam product). To the extent that the smaller processors and the 
independent vessels that work with them are more dependent on larger surf clams than are the 
larger, vertically integrated processors that also use smaller surf clams and ocean quahogs, 
significant decreases in the size limit with concomitant decreases in the supply of larger clams 
could negatively impact the smaller firms relative to the larger firms. However, all processors can 
process both large and small clams with the sizes processed dependent on the processors' markets, 
so the distributional impacts of this measure should not be significant. 

While the mortality of discarded clams has not been determined conclusively, it is generally agreed 
that it is around 50-60% (Haskin, 1975). Adjusting the size limit to minimize discards will provide 
insurance against overfishing since discarded clams that die are not counted against the quota even 
though they are a part of fishing mortality. 

The smaller the size limit, the greater the portion of the resource that will be legally harvestable, 
so the quota will be taken more quickly, resulting in decreases in allowed fishing time and 
increasing closures. August 1983 data for the whole Mid-Atlantic show that lowering the size limit 
to 4.75" would increase the legally harvestable clams by 29°/o. However, given the large number of 
small clams currently being landed (Murawski, 1984), which are reflected in high catch rates, 
reduced fishing hours, adjustments to lower the size limit may not result in dramatic short run 
increases in catch rates. 

At all levels of possible size authorized by this Amendment the resource will have had several 
spawning opportunities. At 4.75" clams will have spawned two or three times, while at 5.5" there 
will have been four to five spawns (Table 11 ). 

In summary, the 5.5" minimum size limit has positive impacts (MAFMC, 1981). However, the 
current size distribution of the resource suggests that rigorous enforcement of that limit would 
lead to unacceptably large discard rates (Murawski, 1984). If half of the catch would be discarded 
(Murawski, 1984) and half of those discarded would die (Haskin, 1975), and assuming the entire 2.35 
million bu 1984 quota were landed under those circumstances, about 1.18 million bu would be 
wasted, clearly an unacceptable impact. As discussed above, if the limit were reduced to the 
minimum level, there would be negative economic impacts. Examining the situation in 1984 
provides insight into impacts between the 4. 75" and 5.5" extremes. Discard rates in 1984 have been 
around 30% with about 35% of the landings smaller than the current 5.5" limit (Murawski, 1984). If 
the Amendment were implemented and the limit adjusted to 5.25" and the discard and fishing 
patterns did not change, 14% of the landings would be less than the 5.25" limit (Murawski, 1984). 
While it is impossible to estimate these impacts on a vessel or trip basis, it is reasonable to expect 
that the number of violations should decrease. It is also reasonable to expect that the discard rate 
should decrease since some portion of the clams currently discarded are likely between 5.25" and 
5.5". Clearly, if a larger proportion of the catch is landed, the catch rate will increase, leading to 
more frequent or longer closures, but the Council has determined that the waste associated with 
discarding represents a greater cost than that associated with accelerated catch rates. 

The requirement that surf clam cages be tagged will have a negative impact to the extent that 
fishermen may need to purchase and are required to use the tags. 

The Regional Director has the responsibility for the tagging system. As of this date the specifics 
of the system have not been determined. Information available to the Council indicates that NMFS 
is considering a system that would involve supplying the fishermen with prenunbered tags, either at 
no cost or at a charge of $.10 per tag. 

If the tags are sold, the cost to the fishermen is negligible. The maximum quotas are 2. 9 million bu 
for the Mid-Atlantic Area and 200,000 bu (following approval of Amendment 114) for the New 
England Area, for a total of 3.1 million bu. At 32 bu/cage, if the total quota was set at the 
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maximum level and the entire quota were caught, 96,875 cages would be landed, would require a 
taq expenditure of $9,687.50 at $.10 per tag. 

If the tags are issued free, there would be no cost to the fishermen but a cost to the government. 
The $.10 per tag sale cost was intended to pay for the government's cost to buy the tags and also 
recover the government's cost of distributing the tags, so in this case the government would pay 
the estimated maximum $9,687.50 rather than the fishermen. 

The cost of installing tags is considered negligible. 

The positive impact will be to facilitate enforcement of the size limit provision. The size limit is a 
possession regulation, so fishermen and processors are responsible for assuring that clams meet the 
minimum size limit. Without tagging substantial enforcement effort is needed to assure an 
evidence trail from the vessel to the processing plant so that all parties to a violation can be cited. 
Tagging cages will mean that enforcement officers can inspect cages at the processing plants, 
while being able to enforce the size limit on both vessel operators, processors, and anyone in the 
transportation chain between the vessels and plants, which is more cost effective than inspecting 
vessels at the docks and inspecting the processing plants. This is merely a result of the small 
number of processors relative to the number of vessels and landing ports along with the tags 
providing the evidence trail. NMFS estimates landings can be monitored at between $28 per vessel 
for eight inspections per day to $227 per vessel for one inspection per day, whereas their officers 
can inspect two dealers or processors a day, for a cost per inspection of $114. There are about 
twelve surf clam processors whereas about 80 vessels (Table 21) are active in the Mid-Atlantic 
Area in any month (the number of active vessels in the New England Area is unknown because of 
incomplete logbook reporting). Because of the effort limitations in the Mid-Atlantic Area the 
number of vessels actually landing surf clams on any given day would be less than 80, but even if 
the number of vessels landing on a given day equals the number of plants, there are advantages to 
plant inspections relative to vessel inspections. Primary enforcement at the plant level will 
optimize the use of the very small number of available enforcement officers simply because they 
can spend their time enforcing the regulations rather than traveling from dock to dock and waiting 
for the vessels to land, that is, the locations of the plants is known whereas the vessels land and 
random times and at ports along essentially the entire coast. 

While this measure will make enforcement more efficient and thus perhaps less expensive, the 
primary benefit will be to increase the likelihood that the FMP can be enforced, and thus that OY 
can be attair1ed (i.e., achieved but not exceeded). 

The provision that surf clams landed on an authorized FCZ fishing day are assumed to have been 
caught in the FCZ should have no negative impacts, either environmental or economic. However, 
it should have a very positive impact from an enforcement standpoint. While several States have 
size limits, some do not and none of the existing State minimum size limits are the same as the 
limit that will result from this Amendment. It is necessary to assure that surf clams caught in the 
FCZ meet the minimum size limit. It is not reasonable to expect that the minimum size limit will 
be enforced adequately at sea. However, enforcement on land, in the absence of identical size 
limits for the FCZ and State waters, means that fishermen can claim that undersized clams were 
caught in State waters, effectively nullifying the FCZ minimum size limit. All of the States are 
encouraged to adopt size limits similar to the size limit included in this Amendment. However, the 
provision that surf clams landed on an authorized FCZ fishing day were caught in the FCZ is 
necessary to eliminate this loophole. It must be recognized that this provision will only be 
effective in the Mid-Atlantic Area since vessels operating in the New England Area do not have 
authorized FCZ fishing days. However, given that most of the surf clams are landed in the Mid­
Atlantic Area (based on the Optimum Yields for the two Areas), this should not present a major 
problem relative to size limit enforcement. 

The net effect of this Amendment is that the size limit may be adjusted so that it will be easier for 
fishermen to land clams that meet the limit with minimal discarding while it will also be easier to 
obtain convictions of those who violate the limit. 

The benefits of the Amendment are: 
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1. Being able to adjust the size limit to reduce discards decreases resource waste associated with 
discard mortality. While the mortality of discarded clams has not been determined 
conclusively, it is generally agreed that it is around 50-60°/o (Haskin, 1975). At times the 
discard rate has been 50°/o of the catch (Figure 8). While the reported discard rate (Figure 8) 
has been decreasing, that is considered to be a result of fishermen landing the small clams 
rather than discarding them as evidenced by the increase in size limit violations (19 in 1981, 38 
in 1982, 50 in 1983, and 26 through mid-June 1984) and by catch sampling data (Murawski, 
1984). The size distribution of the resource (Figure 3) clearly indicates a substantial portion of 
the resource under 5.5". 

2. It will be easier to enforce the surf clam minimum size limit relative to vessels, transportation 
facilities, and processing plants. 

3. It will eliminate the loophole of fishermen being able to claim they caught undersized clams in 
State waters. 

4. At all levels of possible size authorized by this Amendment the resource will have had several 
spawning opportunities. At 4. 75" clams will have spawned two or three times, while at 5.5" 
there will have been four to five spawns (Table 11). 

The adverse impacts include: 

1. If there were a significant decrease in the size limit, there could be a decrease in the supply of 
clams at the traditional size for strips, a decrease in clam prices because of increases in the 
supply of small clams, transfers of effort from the ocean quahog to the surf clam fishery, a 
greater portion of the resource that will be legally harvestable (increasing the rate at which the 
quota will be taken), and the greater the need for timely remedial action to assure the quota is 
not exceeded in light of increased catch rates. 

2. The cost of purchasing and installing cage tags. 

Given the significant waste associated with discarding and the problems associated with enforcing 
the size limit, it is the Council's conclusion that the benefits of the Amendment, both short and 
long term, outweigh the adverse impacts. Additionally, given the current size distribution of the 
resource, major decreases to the size limit in the short run are extremely unlikely (a reduction to 
5.25" will likely solve the current problem), so significant distributional impacts between large and 
small operators are unlikely. The reduced mortality resulting from reduced discards should provide 
benefits over time that outweigh any short term negative impacts. The positive impacts of the 
enforcement provisions (cage tagging and the FCZ catch presumption) clearly outweigh any 
negative impacts. 

It is expected that the governmental costs of implementing the Amendment will be similar to those 
experienced in enforcing the current FMP. Council and NMFS administrative costs would increase 
slightly because of the need to periodically evaluate whether size limit adjustments were necessary 
and to make those changes. NMFS enforcement costs should decrease to the extent that the size 
limit more nearly approximates what the fishermen are catching, so that while the enforcement 
effort should not decrease, the number of violations and the time needed to process them should 
decrease. More importantly, tagging should facilitate enforcement at the processing plant level 
which, as discussed above, should optimize the use of the very small number of available 
enforcement officers simply because they can spend their time enforcing the regulations rather 
than traveling from dock to dock and waiting for the vessels to land. The tagging requirement and 
FCZ catch presumption should improve enforcement effectiveness, if not reduce enforcement 
costs. 

Effect on Endangered Species and on the Coastal Zone 

Neither the Amendment or the alternative would constitute an action that "may affect" 
endangered or threatened species or their habitat within the meaning of the regulations 
implementing Section 7 of the Endangered Species Act of 1973. Thus, consultation procedures 
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under Section 7 will not be necessary on the Amendment. 

Also, the Amendment will be conducted in a manner consistent, to the maximum extent 
practicable, with the Coastal Zone management Programs within the meaning of Section 307(c)(1) 
of the Coastal Zone Management Act of 1972 and its implementing regulations. A determination 
that this action is consistent with the approved State coastal zone management programs has been 
prepared by the Council and submitted for review to each of the State coastal zone management 
agencies. 

Effects on Flood Plains or Wetlands 

The Amendment or its alternative will not adversely affect flood plains or wetlands, and trails and 
rivers listed or eligible for listing on the National Trails and Nationwide Inventory of Rivers. 

List of Agencies and Persons Consulted in Formulating the Proposed Action 

The Council consulted with NMFS, the Fish and Wildlife Service, the Department of State, and the 
States of New York, New Jersey, Pennsylvania, Delaware, Maryland, and Virginia through their 
membership on the Council. In addition to the States that are members of the Council, Maine, New 
Hampshire, Massachusetts, Rhode Island, and Connecticut were consulted through the Coastal Zone 
Management Program consistency process. A list of the organizations and persons receiving copies 
of the Amendment, including the EA, RIR, and proposed regulations during the review process is 
included as Exhibit A to this EA. 

Findings of No Significant Environmental Impact 

For the reasons discussed above, it is hereby determined that neither approval and implementation 
of the proposed action nor the alternative would affect significantly the quality of the human 
environment, and that the preparation of an environmental impact statement on the Amendment is 
not required by Section 102(2)(c) of the National Environmental Policy Act nor its implementing 
regulations. 

Assistant Administrator for Fisheries, NOAA Date 
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APPENDIX II. REGULATORY IMPACT REVIEW 

I. INTRODUCTION 

A. Purpose 

The purpose of this document is to present an analysis of the proposed regulations for Amendment 
115 (Amendment) to the Surf Clam and Ocean Quahog Fishery Management Plan (FMP). This doc­
ument has been prepared in compliance with the procedures of the National Marine Fisheries 
Service (NMFS) to implement Executive Order (E.O.) 12291. The document also contains an 
analysis of the impacts of the Plan relative to the Regulatory Flexibility Act and the Paperwork 
Reduction Act of 1980. 

The FMP was prepared by the Mid-Atlantic Fishery Management Council (Council) and approved by 
the National Oceanic and Atmospheric Administration (NOAA) in November 1977 for the period 
through September 1979. Amendment Ill extended it through 31 December 1979. Amendment 112 
extended it through the end of calendar year 1981. Amendment #3, approved 13 November 1981, 
extended the FMP indefinitely. Amendment #4, currently in the Secretarial review process, will 
increase the Optimum Yield (OY) in the New England Area and review the New England Area 
management regime to minimize the chances of closures. 

The management unit is maintained as all surf clams (Spisula solidissima) and all ocean quahogs 
(Arctica islandica) in the Atlantic FCZ. 

B. Description of User Groups 

The fishery is described in Sections VIII and IX of the Amendment. 

C. Problem Addressed by the Amendment 

The FMP currently contains a 5.5" minimum surf clam size limit in the Mid-Atlantic Area. 
Amendment 114, when implemented, will extend the size limit to the New England Area. The 
regulations implementing the FMP set a tolerance on the size limit in that 10% of the cages on 
board a vessel (at least 1 cage) may be reserved from inspection and no more than 240 clams in the 
remaining cages may be under 5.5", the effect being a combined tolerance of about 19%. 

When the size limit provision was developed it was understood that it was necessary to tradeoff 
against conflicting goals. The 5.5" size was considered optimum in terms of the value of the 
product although maximum yield per recruit (YPR) is 4. 75". Clams in any bed generally are mixed 
in size, so that even the most competent fishermen will catch smaller clams. Therefore, a 
tolerance was considered necessary to minimize discarding. Discarding was considered wasteful 
since a considerable portion (perhaps 50-60%) of the discarded clams probably die (Haskin, 1975). 

The current distribution of the stock has led to discard rates of up to 50% (Figure 8) to meet the 
5.5" size limit with the current tolerance. This level is considered unacceptable. 

It was the Council's intent when the size limit provision was developed that the tolerance in the 
regulations could be changed over time as the size distribution of the stock changed in order to 
minimize discarding. However, the FMP did not include the parameters within which the tolerance 
adjustment could be made since the concept of framework management measures was not fully 
developed when the size limit was added to the FMP. Current interpretations of the 
characteristics of a framework measure conclude that the FMP does not provide an adequate basis 
for tolerance adjustments of a magnitude adequate to solve ·at least the current discarding 
problem. 

Enforcement is also a consideration in terms of how much work is necessary to determine if a 
violation has occurred. Large tolerances mean that a large number of clams must be measured or 
that subsampling must occur. Subsampling is not as straight forward when developing cases as an 
overall measure, since a conviction depends not only on whether the clams were undersized but also 
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on whether the subsampling was done appropriately. 

In summary, the problem is to revise the size limit provision to reduce the waste of discarding to 
the greatest extent possible. 

D. Management Objectives 

The objectives of the FMP are: 

1. Rebuild the surf clam populations to allow eventual harvest approaching the 50 million pound 
level, which is the estimate of maximum sustainable yield over the range of the resource, based 
on the average yearly catch from 1960 to 1976. 

2. Minimize economic dislocation to the extent possible consistent with objective 1 and encourage 
efficiency in the fishery. 

3. Prevent the harvest of ocean quahogs from exceeding maximum sustainable yield and direct the 
fishery toward achieving Optimum Yield. 

4. Provide the greatest degrees of freedom and flexibility to all harvesters of these resources 
consistent with the attainment of the other objectives of this Plan. 

5. Optimize yield per recruit. 

6. Increase understanding of the conditions of the stocks and fishery. 

E. Provisions of the Amendment 

The FMP currently states: "No person shall harvest or possess surf clams smaller than 5.5" in 
length". 

Amendment 115 (Amendment) changes that provision to read: 

There is a surf clam minimum size limit. After consultation with the Council and opportunity 
for public comment, the Regional Director shall adjust, by increments no less than 0.25", the 
surf clam minimum size limit to a value less than 5.5" as necessary, so that discards on average 
do not exceed 30°/o of the trip catch. In no event shall the size limit be less than 4. 75". When 
data indicate the clams have grown sufficiently, the limit would be increased, ultimately 
reaching the 5.5" limit. There is a tolerance of 240 undersized clams per cage but no more than 
50 clams per cage under 4. 75". If any cage is in violation of the size limit, the entire load is in 
violation. In adjusting the size limit the Regional Director shall consider current stock 
assessments, catch reports, and other relevant information concerning the size distribution of 
the surf clam resource. No person shall harvest or possess surf clams smaller than the minimum 
size limit. 

The Amendmer:t adds the requirement that all surf clam cages must be tagged before leaving the 
vessel and that tags may not be removed until cages are emptied at the processing plant. 

Also, the Amendment adds the provision that all surf clams landed on an authorized FCZ fishing 
day are assumed to have been caught in the FCZ and are subject to the Federal size limit. 

F. Alternative to the Amendment 

The alternative to the proposed Amendment is to take no action at this time. This would mean 
that the surf clam minimum size limit would remain at 5.5". This would not address the problem of 
discards associated with the surf clam size limit. 

The August 1983 NMFS surf clam survey found that about half (51%) the resource (numbers) in the 
Mid-Atlantic is less than 4. 7 5" (Table B) with 46°/o of the resource less than 4. 75" outside the closed 
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areas. Twenty-nine percent of the total resource fell between 4. 75" and 5.5" while 31% of the 
resource in the open areas were within this D. 75" length interval. Thus, 23% of the resource in the 
opened areas and 19°/o of the total resource was greater than 5.5". By summer of 1984 another 
0.25" of growth is projected so the total number of clams greater than 5.5'' should be roughly 30%. 
Commercial catch sampling and processor sampling by NMFS indicates that 1% of the catch landed 
during the fall of 1983 was below 4. 75" with 30°/o of the catch sampling and 36% of the processor 
sampling between 4. 7 5" and 5.5" (Table 8). 

There have been a significant number of violations of the size limit: 19 in 1981, 38 in 1982, 50 in 
1983, and 26 thus far in 1984. The discard rate has been decreasing (Figure 8), while CPUE has 
been increasing (Tables 13-15). This information suggests that fishermen are keeping the smaller 
clams. If the fishermen were to fish so as to meet the current size limit, discards could return to 
the 50% level of late 1982 (Figure 8), a significant negative impact given the estimated 50-60% 
mortality of discarded clams. 

NEFC data for 1984 (January through early August) show that 65% of Mid-Atlantic surf clam 
landings were 5.5" or more, whereas 21°/o were between 5.25-5.5", 10% were between 5-5.25", and 
4% were less than 5" (Murawski, 1984). Murawski (1984) noted "If, however, the minimum size 
limit was enforced absolutely, discarding rates would markedly increase since substantial quantities 
of sub-legal clams are now landed rather than culled overboard at sea. Such a response by the 
fishery to more rigorous enforcement of the size limit regulations occurred during the fourth 
quarter of 1982 when discard rates approached 50°/o of the landings." 

II. REGULA TORY IMP ACT ANALYSIS 

This Amendment would solve the current size limit problem in a manner consistent with the FMP's 
objectives. It would retain the current 5.5" minimum size limit as a target, but is a compromise 
between the size limit objective and the desire to reduce the waste of discards. Essentially, the 
size limit would stay at 5.5" unless the clam size distribution suggested that excessive discards 
would result from that limit. The size is then reduced as necessary to keep the discard level 
around 30% while still maintaining the number of clams an agent must count to get a violation 
small (no less than 50 and no more than 240). The converse of this is keeping a fixed size limit but 
changing the tolerance, which can lead to an unacceptably large number of clams needed to get a 
violation. When data indicate the clams have grown sufficiently, the limit would be increased, 
ultimately reaching the 5.5" limit. 

Specifying the number of clams needed for a violation means the tolerance percentage floats from 
about 10% (240 clams at 5.5") to about 1% (50 clams at 4. 75"). 

This Amendment provides that the size limit may not be adjusted smaller than 4. 75", which equals 
maximum YPR. The YPR for the 5.5" size limit is approximately 10% less than that at 4. 75". 
Therefore, providing for a decrease in the size limit to the maximum YPR value results in an 
increase in yield of up to about 10%. 

The economic impacts of the 5.5" minimum size limit were discussed in the Regulatory Impact 
Review for Amendment #3 to the FMP. If the Amendment resulted in a significant decrease in the 
size limit (i.e., close to 4. 75"), negative economic impacts could occur by a decrease in the supply 
of strip clams, a decrease in clam prices because of increases in the supply of small clams, and 
transfers of effort from the ocean quahog to the surf clam fishery. The size limit was set at 5.5" 
to not only protect the resource but also to optimize the use of the clams since 5.5" is about the 
smallest size clam that has been used for strips (the highest valued clam product). To the extent 
that the smaller processors and the independent vessels that work with them are more dependent 
on larger surf clams than are the larger, vertically integrated processors that also use smaller surf 
clams and ocean quahogs, significant decreases in the size limit with concomitant decreases in the 
supply of larger clams could negatively impact the smaller firms relative to the larger firms. 
However, all processors can process both large and small clams with the sizes processed dependent 
on the processors' markets, so the distributional impacts of this measure should not be significant. 

While the mortality of discarded clams has not been determined conclusively, it is generally agreed 
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that it is around 50-60% (Haskin, 1975). The 50-60% estimate may, in fact, be considered a 
minimum since it was based on fishing in a research mode whereas in commercial fishing the 
sorting and discarding operations would likely result in more shells being broken which would mean 
than more clams would die. Adjusting the size limit to minimize discards will provide insurance 
against overfishing since discarded clams that die are not counted against the quota even though 
they are a part of fishing mortality. 

The smaller the size limit, the greater the portion of the resource that will be legally harvestable, 
so the quota will be taken more quickly, resulting in decreases in allowed fishing time and 
increasing closures. August 1983 data for the whole Mid-Atlantic show that lowering the size limit 
to 4. 75" would increase the legally harvestable clams by 29°/o. However, given the large number of 
small clams currently being landed (Murawski, 1984), which are reflected in high catch rates, 
reduced fishing hours, adjustments to lower the size limit may not result in dramatic short run 
increases in catch rates. 

At all levels of possible size authorized by this Amendment the resource will have had several 
spawning opportunities. At 4. 75" clams will have spawned two or three times, while at 5.5" there 
will have been four to five spawns (Table 11). 

In summary, the 5.5" minimum size limit has positive impacts (MAFMC, 1981). However, the 
current size distribution of the resource suggests that rigorous enforcement of that limit would 
lead to unacceptably large discard rates (Murawski, 1984). If half of the catch would be discarded 
(Murawski, 1984) and half of those discarded would die (Haskin, 1975), and assuming the entire 2.35 
million bu 1984 quota were landed under those circumstances, about 1.18 million bu would be 
wasted, clearly an unacceptable impact. As discussed above, if the limit were reduced to the 
minimum level, there would be negative economic impacts. Examining the situation in 1984 
provides insight into impacts between the 4. 75" and 5.5" extremes. Discard rates in 1984 have been 
around 30°/o with about 35% of the landings smaller than the current 5.5" limit (Murawski, 1984). If 
the Amendment were implemented and the limit adjusted to 5.25" and the discard and fishing 
patterns did not change, 14% of the landings would be less than the 5.25" limit (Murawski, 1984). 
While it is impossible to estimate these impacts on a vessel or trip basis, it is reasonable to expect 
that the number of violations should decrease. It is also reasonable to expect that the discard rate 
should decrease since some portion of the clams currently discarded are likely between 5.25" and 
5.5". Clearly, if a larger proportion of the catch is landed, the catch rate will increase, leading to 
more frequent or longer closures, but the Council has determined that the waste associated with 
discarding represents a greater cost than that associated with accelerated catch rates. 

The requirement that surf clam cages be tagged will have a negative impact to the extent that 
fishermen may need to purchase and are required to use the tags. 

The Regional Director has the responsibility for the tagging system. As of this date the specifics 
of the system have not been determined. Information available to the Council indicates that NMFS 
is considering a system that would involve supplying the fishermen with prenunbered tags, either at 
no cost or at a charge of $.10 per tag. 

If the tags are sold, the cost to the fishermen is negligible. The maximum quotas are 2. 9 million bu 
for the Mid-Atlantic Area and 200,000 bu (following approval of Amendment 114) for the New 
England Area, for a total of 3.1 million bu. At 32 bu/cage, if the total quota was set at the 
maximum level and the entire quota were caught, 96,875 cages would be landed, would require a 
tag expenditure of $9,687.50 at $.10 per tag. 

If the tags are issued free, there would be no cost to the fishermen but a cost to the government. 
The $.10 per tag sale cost was intended to pay for the government's cost to buy the tags and also 
recover the government's cost of distributing the tags, so in this case the government would pay 
the estimated maximum $9,687.50 rather than the fishermen. 

The cost of installing tags is considered negligible. 

The positive impact will be to facilitate enforcement of the size limit provision. The size limit is a 
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possession regulation, so fishermen and processors are responsible for assuring that clams meet the 
minimum size limit. Without tagging substantial enforcement effort is needed to assure an 
evidence trail from the vessel to the processing plant so that all parties to a violation can be cited. 
Tagging cages will mean that enforcement officers can inspect cages at the processing plants, 
while being able to enforce the size limit on both vessel operators, processors, and anyone in the 
transportation chain between the vessels and plants, which is more cost effective than inspecting 
vessels at the docks and inspecting the processing plants. This is merely a result of the small 
number of processors relative to the number of vessels and landing ports along with the tags 
providing the evidence trail. NMFS estimates landings can be monitored at between $28 per vessel 
for eight inspections per day to $227 per vessel for one inspection per day, whereas their officers 
can inspect two dealers or processors a day, for a cost per inspection of $114. There are about 
twelve surf clam processors whereas about 80 vessels (Table 21) are active in the Mid-Atlantic 
Area in any month (the number of active vessels in the New England Area is unknown because of 
incomplete logbook reporting). Because of the effort limitations in the Mid-Atlantic Area the 
number of vessels actually landing surf clams on any given day would be less than 80, but even if 
the number of vessels landing on a given day equals the number of plants, there are advantages to 
plant inspections relative to vessel inspections. Primary enforcement at the plant level will 
optimize the use of the very small number of available enforcement officers simply because they 
can spend their time enforcing the regulations rather than traveling from dock to dock and waiting 
for the vessels to land, that is, the locations of the plants is known whereas the vessels land and 
random times and at ports along essentially the entire coast. 

While this measure will make enforcement more efficient and thus perhaps less expensive, the 
primary benefit will be to increase the likelihood that the FMP can be enforced, and thus that OY 
can be attained (i.e., acheived but not exceeded). 

The provision that surf clams landed on an authorized FCZ fishing day are assumed to have been 
caught in the FCZ should have no negative impacts, either environmental or economic. However, 
it should have a very positive impact from an enforcement standpoint. While several States have 
size limits, some do not and none of the existing State minimum size limits are the same as the 
limit that will result from this Amendment. It is necessary to assure that surf clams caught in the 
FCZ meet the minimum size limit. It is not reasonable to expect that the minimum size limit will 
be enforced adequately at sea. However, enforcement on land, in the absence of identical size 
limits for the FCZ and State waters, means that fishermen can claim that undersized clams were 
caught in State waters, effectively nullifying the FCZ minimum size limit. All of the States are 
encouraged to adopt size limits similar to the size limit included in this Amendment. However, the 
provision that surf clams landed on an authorized FCZ fishing day were caught in the FCZ is 
necessary to eliminate this loophole. It must be recognized that this provision will only be 
effective in the Mid-Atlantic Area since vessels operating in the New England Area do not have 
authorized FCZ fishing days. However, given that most of the surf clams are landed in the Mid­
Atlantic Area (based on the Optimum Yields for the two Areas), this should not present a major 
problem relative to size limit enforcement. 

The net effect of this Amendment is that the size limit may be adjusted so that it will be easier for 
fishermen to land clams that meet the limit with minimal discarding while it will also be easier to 
obtain convictions of those who violate the limit. 

The benefits of the Amendment are: 

1. Being able to adjust the size limit to reduce discards decreases resource waste associated 
with discard mortality. While the mortality of discarded clams has not been determined 
conclusively, it is generally agreed that it is around 50-60% (Haskin, 1975). At times the 
discard rate has been 50°/o of the catch (Figure 8). While the reported discard rate (Figure 8) 
has been decreasing, that is considered to be a result of fishermen landing the small clams 
rather than discarding them as evidenced by the increase in size limit violations (19 in 1981, 
38 in 1982, 50 in 1983, and 26 through mid-June 1984). The size distribution of the resource 
(Figure 3) clearly indicates a substantial portion of the resource under 5.5". 

2. It will be easier to enforce the surf clam minimum size limit relative to vessels, 
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transportation facilities, and processing plants. 

3. It will eliminate the loophole of fishermen being able to claim they caught undersized clams 
in State waters. 

4. At all levels of possible size authorized by this Amendment the resource will have had 
several spawning opportunities. At 4. 75" clams will have spawned two or three times, while 
at 5.5" there will have been four to five spawns (Table 11). 

The adverse impacts include: 

1. If there were a significant decrease in the size limit, there could be a decrease in the supply 
of clams at the traditional size for strips, a decrease in clam prices because of increases in 
the supply of small clams, transfers of effort from the ocean quahog to the surf clam 
fishery, a greater portion of the resource that will be legally harvestable (increasing the 
rate at which the quota will be taken), and the greater the need for timely remedial action 
to assure the quota is not exceeded in light of increased catch rates. However, given the 
large number of size limit violations and the current discard rate, it is assumed that 
fishermen are currently landing significant numbers of smaller clams, so an adjustment of 
the size limit under this Amendment should not impact these factors significantly. In other 
words, if the size limit adjustment Amendment is implemented, the most significant short 
run impact will be to legalize what many fishermen are currently doing, thus creating 
minimal economic impacts. 

2. The cost of purchasing and installing cage tags. 

Given the significant waste associated with discarding and the problems associated with enforcing 
the size limit, it is the Council's conclusion that the benefits of the Amendment, both short and 
long term, outweigh the adverse impacts. Additionally, given the current size distribution of the 
resource, major decreases to the size limit in the short run are extremely unlikely (a reduction to 
5.25" will likely solve the current problem), so significant distributional impacts between large and 
small operators are unlikely. The reduced mortality resulting from reduced discards should provide 
benefits over time that outweigh any short term negative impacts. The positive impacts of the 
enforcement provisions (cage tagging and the FCZ catch presumption) clearly outweigh any 
negative impacts. 

It is expected that the governmental costs of implementing the Amendment will be similar to those 
experienced in enforcing the current FMP. Council and NMFS administrative costs would increase 
slightly because of the need to periodically evaluate whether size limit adjustments were necessary 
and to make those changes. NMFS enforcement costs should decrease to the extent that the size 
limit more nearly approximates what the fishermen are catching, so that while the enforcement 
effort should not decrease, the number of violations and the time needed to process them should 
decrease. The tagging requirement and FCZ catch presumption should improve enforcement 
effectiveness, if not reduce enforcement costs. 

IV. Discussion of the Benefits and Costs of the Amendment 

E.O. 12291 requires that a benefit-cost analysis of all proposed regulations be performed. 

A. Costs 

The economic impacts of the 5.5" m1mmum size limit were discussed in the Regulatory Impact 
Review for Amendment /13 to the FMP. If the Amendment resulted in a significant decrease in the 
size limit (i.e., close to 4.75"), negative economic impacts could occur by a decrease in the supply 
of strip clams, a decrease in clam prices because of increases in the supply of small clams, and 
transfers of effort from the ocean quahog to the surf clam fishery. The size limit was set at 5.5" 
to not only protect the resource but also to optimize the use of the clams since 5.5" is about the 
smallest size clam that has be used for strips (the highest valued clam product). To the extent that 
the smaller processors and the independent vessels that work with them are more dependent on 
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larger surf clams than are the larger, vertically integrated processors that also use smaller surf 
clams and ocean quahogs, significant decreases in the size limit with concomitant decreases in the 
supply of larger clams could negatively impact the smaller firms relative to the larger firms. 

The requirement that surf clam cages be tagged will have a negative impact to the extent that 
fishermen will need to purchase and use the tags. However, the cost of purchasing and installing 
tags is considered negligible. The positive impact will be to facilitate enforcement of the size 
limit provision. 

B. Benefits 

This Amendment provides that the size limit may not be adjusted smaller than 4. 75", which equals 
maximum YPR. The YPR for the 5.5" size limit is approximately 10°/o less than that at 4. 75". 
Therefore, providing for a decrease in the size limit to the maximum YPR value results in an 
increase in yield of up to about 10%. 

The benefit of being able to adjust the size limit to reduce discards is a decrease in resource waste 
associated with discard mortality. While the mortality of discarded clams has not been determined 
precisely, it is generally agreed that it is around 50-60% (Haskin, 1975). At times the discard rate 
has been 50°/o of the catch (Figure 8). While the reported discard rate (Figure 8) has been 
decreasing, that is considered to be a result of fishermen landing the small clams (Murawski, 1984) 
rather than discarding them as evidenced by the increase in size limit violations (19 in 1981, 38 in 
1982, 50 in 1983, and 26 through mid-June 1984). The size distribution of the resource (Figure 3) 
clearly indicates a substantial portion of the resource under 5.5". 

C. Benefit - Cost Conclusion 

Given the significant waste associated with discarding and the problems associated with enforcing 
the size limit, it is the Council's conclusion that the benefits of the Amendment, both short and 
long term, outweigh the adverse impacts. Additionally, given the current size distribution of the 
resource, major decreases to the size limit in the short run are extremely unlikely (a reduction to 
5.25" will likely solve the current problem), so significant distributional impacts between large and 
small operators are unlikely. The reduced mortality resulting from reduced discards should provide 
benefits over time that outweigh any short term negative impacts. The positive impacts of the 
enforcement provisions (cage tagging and the FCZ catch presumption) clearly outweigh any 
negative impacts. 

It is expected that the governmental costs of implementing the Amendment will be similar to those 
experienced in enforcing the current FMP. Council and NMFS administrative costs would increase 
slightly because of the need to periodically evaluate whether size limit adjustments were necessary 
and to make those changes. NMFS enforcement costs should decrease to the extent that the size 
limit more nearly approximates what the fishermen are catching, so that while the enforcement 
effort should not decrease, the number of violations and the time needed to process them should 
decrease. The tagging requirement and FCZ catch presumption should improve enforcement 
effectiveness, if not reduce enforcement costs. 

D. Other E.O. 12291 Requirements 

E.O. 12291 requires that the following three issues be considered: 

1. Will the Plan have an annual effect on the economy of $100 million or more. 

2. Will the Plan lead to an increase in the costs or prices for consumers, individual industries, 
Federal, State, or local government agencies or geographic regions. 

3. Will the Plan have significant adverse effects on competition, employment, investment, 
productivity, innovation, or on the ability of US based enterprises to compete with foreign 
based enterprises in domestic or export markets. 
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The Amendmer.t should not have an annual effect of $100 million or more since the total fishery 
had a value of only $25 million in 1983 and since 1950 has never exceeded $27 million. 

The Amendment should not lead to an increase in the costs or prices for consumers, individual 
industries, Federal, State, or local government agencies or geographic regions. It is expected that 
the governmental costs of implementing the Amendment will be similar to those experienced in 
enforcing the current FMP. Council and NMFS administrative costs would increase slightly 
because of the need to periodically evaluate whether size limit adjustments were necessary and to 
make those changes. NMFS enforcement costs should decrease to the extent that the size limit 
more nearly approximates what the fishermen are catching, so that while the enforcement effort 
should not decrease, the number of violations and the time needed to process them should decrease. 
The tagging requirement and FCZ catch presumption should improve enforcement effectiveness, if 
not reduce enforcement costs. Industry costs should decrease by minimizing the need to discard 
small clams and by minimizing violation problems associated with catching and not discarding small 
clams and these cost decreases should be greater than the cost of buying and using cage tags. 
Since industry costs should be reduced, there is no reason to believe that consumer prices should 
increase. 

The Amendment should not have significant adverse effects on competition, employment, 
investment, productivity, innovation, or on the ability of US based enterprises to compete with 
foreign based enterprises in domestic or export markets. It should have no impact on competition, 
employment, investment, innovation, or foreign competition. It should have a positive impact on 
productivity because of decreased sorting to reduce the number of sublegal clams landed. 

V. Impacts of the Plan relative to the Regulatory Flexibility Act and the Paperwork Reduction Act 
of 1980. 

The Regulatory Flexibility Act requires the examination of the impacts on small businesses, small 
organizations, and small jurisdictions. The impacts of the Amendment do not favor large 
businesses over small businesses. Both large and small businesses are impacted by the current size 
limit problem and will be benefitted by the solution contained in the proposed Amendment. 

The economic impacts of the 5.5" minimum size limit were discussed in the Regulatory Impact 
Review for Amendment 113 to the FMP. If the Amendment resulted in a significant decrease in the 
size limit (i.e., close to 4.75"), negative economic impacts could occur by a decrease in the supply 
of strip clams, a decrease in clam prices because of increases in the supply of small clams, and 
transfers of effort from the ocean quahog to the surf clam fishery. The size limit was set at 5.5" 
to not only protect the resource but also to optimize the use of the clams since 5.5" is about the 
smallest size clam that has be used for strips (the highest valued clam product). To the extent that 
the smaller processors and the independent vessels that work with them are more dependent on 
larger surf clams than are the larger, vertically integrated processors that also use smaller surf 
clams and ocean quahogs, significant decreases in the size limit with concomitant decreases in the 
supply of larger clams could negatively impact the smaller firms relative to the larger firms. 

The Paperwork Reduction Act concerns the collection of information. The intent of the Act is to 
minimize the Federal paperwork burden for individuals, small business, State and local 
governments, and other persons as well as to maximize the usefulness of information collected by 
the Federal government. This Amendment does not change the FMP's permitting and reporting 
requirements and, therefore, has no impact relative to the Paperwork Reduction Act. 
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