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1. INTRODUCTION1 

This document provides information on the status of the quahog stock, along with information on 

the fisheries and management systems impacting them.  It reviews the institutions responsible for 

the scientific study and management of quahog in the United States, the status of the quahog 

stock, the effectiveness of management, how compliance and enforcement are carried out and 

how effective they are in preventing illegal fishing, and special issues regarding the impact of the 

fishery on the ecosystem to which quahogs belong. 

A variety of sources were used to obtain information for this study, particularly the work of the 

scientists of the Northeast Fisheries Science Center (NEFSC). 

The following color code is used to denote the status of each of the stocks reviewed.   

Green:  Denotes a stock that is above the level of abundance at which it is capable of supporting 

the maximum sustainable yield (MSY), is not overfished nor being overfished, and which may 

be able to sustain limited increases in catch.    . 

Yellow:  Denotes a stock that is at or very near the MSY level of abundance, is not overfished, 

but cannot sustain an increase in catch.  

Orange:  Denotes a stock that is currently in an overfished state, i.e., below the level of 

abundance at which it is capable of supporting the MSY, but management measures to rebuild it  

have been recommended and such measures are in effect. 

 

 

2. THE ANIMAL 

The ocean quahog (Arctica islandica) is a bivalve belonging to the mollusk family, and is found 

on both sides of the North Atlantic Ocean.  In the western Atlantic it occurs within the 

continental shelf between Newfoundland in the north and Cape Hatteras in the south.  In the 

eastern Atlantic quahogs are found from the Arctic to Cadiz, Spain, and in Iceland.  In the US, 

they are most abundant in offshore waters south of Nantucket to the Delmarva Peninsula (Figure 

1).  In eastern Maine they are found in relatively shallow water, but not in the inter-tidal zone; 

                                                 
1 Photo of clam from Jacobson & Weinberg, Rpt on Status of Fish. Resource, NEFSC, Dec. 2006. 
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south of Cape Cod they occur in deeper waters offshore. 

The size and age of quahogs at sexual maturity is variable. Studies in Icelandic waters found that 

10%, 50% and 90% of female ocean quahogs were sexually mature at 40, 64 and 88 mm (1.5, 

2.5 and 3.5 in) shell length, or approximately 2, 19 and 61 years of age.  Females seem to reach 

sexual maturity at a slightly earlier age than males. Most spawning occurs between spring and 

fall, with peaks in late summer. 

The eggs of quahogs are plankton, drifting with the ocean currents.  After hatching there are 

three larval stages, all of which are plankton: trochophore larvae, veliger larvae, which posses a 

bivalved shell, and pediveliger larvae, which develop a foot for digging.  The latter stage settles 

to the bottom, where it burrows into the substrate.  Free-floating larvae may drift far from their 

spawning location because they develop slowly and are in the planktonic stage for more than 30 

days before settling. The duration of the larval stages is dependent on temperature: the warmer 

the water, the shorter the larval stage. 
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FIGURE 1. Distribution of ocean quahog recruits (> 8 cm); the black dots represent stations 
where ocean quahogs were taken. The Gulf of Maine was not surveyed (from NOAA TM 148). 

After settling to the bottom, growth during the first few years of life is relatively rapid, about 18 

mm per year, but then begins to slow.   Adult quahogs grow between 0.5 and 1.5 mm per year, 

and as they reach large sizes grow extremely slowly, or may not grow at all.  There is a great 

deal of variability in growth, depending upon the ocean environment in which they live. Quahogs 

have been known to live for more than 200 years, some individuals being harvested that were 
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hatched during the infancy of our nation!  Based on their growth, longevity, and recruitment 

patterns, ocean quahogs are relatively unproductive, and able to support only low levels of 

fishing (removals of a few percent per year). The current resource, which is still at a relatively 

high biomass level, consists of individuals that accumulated over many decades. The harvested 

beds off the Mid-Atlantic States are dominated by animals 40 - 80 years old, with significant 

numbers over 100. 

Recruitment of juveniles into the population is relatively low, with major events separated by 

decades. The protracted spawning period suggests that recruitment may occur at low levels over 

several months, rather than in a single strong pulse. Low recruitment has been attributed to 

adverse environmental characteristics such as poor substrate, high temperatures, and predation 

on recently-settled individuals. 

At all stages of their lives, quahogs feed on phytoplankton, and they are a prey for many 

different species of predators, such as rock crabs, sea stars, sculpin, haddock, skates, and cod. 

The preferred habitat for adult quahogs is an area of level bottom with medium- to fine-grain 

sand and at depths of 25-61 meters, although some are found in waters as shallow as 8 meters 

and as deep as 400 meters, and temperatures between 6 and 16°C.  As temperatures exceed this 

upper limit, they may become lethal to the quahogs.  They can survive at very low levels of 

dissolved oxygen, and are capable of burrowing in the sand and surviving for several days 

without oxygen, although if subjected to long periods of low oxygen in shallow waters they can 

suffer large die-offs. 

3. UTILIZATION 

Ocean quahogs were first harvested commercially during the 1940s off Rhode Island. Total 

landings never exceeded 440,000 bushels or 2,000 tons2 of shucked meats3, until 1976. Annual 

ocean quahog landings increased from about 3 million bushels during 1979-1983 to near 5 

million bushels during 1987-1992; they then declined during 1993-2000 because of increasing 
                                                 
2 All tonnages are in metric tons. 
3 Landings and quotas for the ITQ (individual transferable quota) segment of the EEZ fishery are reported 

in different bushel units than landings and quotas for the fishery off Maine.  In particular, “ ITQ” bushels 
are used for the ITQ component and “standard”  bushels are used for the Maine component. Throughout 
this document, one bushel is approximately equal to 10 pounds of shucked meats. 
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fuel prices and lower catch rates.  Landings increased during 2001-2003 as a result of improved 

price and more efficient vessels entering the fishery, but declined again in 2005 to about 3 

million bushels as a result of a glut of clam meats on the market. The 2005 catch was the lowest 

since 1980. Landings increased slightly during 2006-2007 to about 3.2 million bushels.  Except 

for 1997-1999, quotas were well in excess of actual landings (Figure 2). 
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FIGURE 2.  Commercial landings of ocean quahogs, in thousands of bushels, 1976-2007. 

Catch rates in the quahog fishery have fluctuated widely as vessels concentrate in areas of high 

abundance until the stock is fished down locally, and then move to other areas of high abundance 

(Figure 3).  Early in the fishery, the heaviest fishing was off Long Island and New Jersey, and 

then moved northward (Figure 4). 
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FIGURE 3.  Landings per unit of effort for ocean quahogs (MAFMC, 2008) 

 

FIGURE 4.  Landings in tons of meat of ocean quahogs from the EEZ during 1978-2005. 

Landings from Maine waters are minor, about 1% of Exclusive Economic Zones (EEZ) landings.  

As much as 30-40% of the US ocean quahog resource exists on Georges Bank in the EEZ, but 

this area has been closed to harvesting of ocean quahogs since 1990 due to the risk of paralytic 

shellfish poison (PSP). 

Ocean quahogs are exploited at a minimum size of 8 cm; thus, pre-recruits are less than 7 cm, 

and recruits are 8 cm.  They become most vulnerable to fishing at age 20. 
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Large ocean quahogs from the EEZ have relatively small, dark and tough meats, which prevent 

their use as clam strips or in higher-valued products. Landings from the EEZ are used in 

processed clam products such as soups, chowder and sauces. Landings of smaller ocean quahogs 

from Maine waters are marketed as “mahogany clams”  sold on the half-shell market or for 

steaming, and command a higher price than the larger quahogs. 

Fishing effort for ocean quahogs in the US EEZ increased from 21,000 to 46,000 hours fished 

between 1980 and 1991, decreased to 33,000 hours during 1996, varied without trend until 2004, 

and then declined to 22,000 hours during 2005, which was the lowest level since 1982.   The 

number of vessels in the fishery has fluctuated between 36 and 17 since 1996, and has shown a 

downward trend since 2000.  The number of trips per year declined from 3,400 to 1,215 between 

1991 and 2005. The number of active permits during each year declined from 92 in 1991 to 47 in 

2005.  Declines were due to industry consolidation, market factors, and use of larger and more 

efficient vessels.  There are about 24 - 35 vessels fishing in the Maine fishery, but these are of a 

much smaller size and much more limited in range than those involved in the offshore fishery. 

 

FIGURE 5.  Hydraulic clam dredge for harvesting ocean quahogs (NMFS) 
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The principal gear used in the fishery is the hydraulic clam dredge, which uses jets of water to 

dislodge ocean quahogs from sediments (Figure 5). A smaller “dry”  dredge (without hydraulic 

jets) is used in Maine waters. Recreational and foreign fishing do not occur in the EEZ. 

4. MANAGEMENT AND CONSERVATION 

Ultimate authority for the management of quahogs lies with the Secretary of Commerce.  This 

responsibility is exercised, with respect to the management of ocean quahogs in waters under 

federal jurisdiction, 3-200 miles, through the Mid-Atlantic Fishery Management Council 

(MAFMC).  The MAFMC is responsible for the preparation of the Atlantic Surf-clam and Ocean 

Quahog Fishery Management Plan (FMP), which provides the details of the management 

program for quahogs.  The states have input in the formulation of the FMP, and this is 

coordinated through the Atlantic States Marine Fisheries Commission (ASMFC).  The original 

FMP for surf-clams and quahogs was approved in 1977 and established annual quotas for the 

ocean quahog fishery, effort limitations, permit requirements, and provisions for keeping 

logbooks.  Since the original FMP in 1977 there have been a series 13 amendments to the plan.  

The most significant of these was Amendment 8, approved in 1988, which replaced the regulated 

fishing-time system with an individual transferable quota (ITQ) system.  The ocean quahog 

fishery was among the first US fisheries to be managed under an ITQ system.  The system, 

which became effective in 1990, gives private property rights to individual fishermen by 

assigning a fixed share of the catch to each of them.  Amendment 10, which was approved in 

1999, deals with the ocean quahog fishery off Maine.  The Maine fishery is managed under a 

small quota that is separate from the quota which applies to the ITQ fishery beyond the 3-mile 

limit.  The most recent amendment, Amendment 13, approved in 2002, implements a number of 

management measures, including the establishment of multi-year quotas and requirements for the 

use of vessel monitoring systems (VMS).  Under the provisions of Amendment 13, annual quotas 

of 5,333,000 bushels for ocean quahogs in the EEZ, and 100,000 for Maine waters, were 

recommended to the Secretary of Commerce by the MAFMC for the years 2008, 2009, and 

2010. 

Scientific advice on the status of the quahog stock that the MAFMC uses to set quota levels and 

management parameters is provided by scientists of the Northeast Fisheries Science Center 
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(NEFSC).  The science is subjected to a rigorous peer-review process before being provided to 

the Council. The assessments are prepared by the Northeast Regional Stock Assessment 

Workshop (SAW) and/or the ASMFC Technical Committee/Assessment Committee.  The results 

of the SAW analyses are peer-reviewed by a panel of outside experts, and the Stock Assessment 

Review Committee (SARC) decides whether they are sufficient in terms of advice to the 

managers.  SARC is comprised of experts provided by the University of Miami’s Center for 

Independent Experts (CIE).  Based on this scientific advice on the condition of the stock, 

Council and Commission Plan Development Teams, Monitoring, and Technical Committees 

develop management advice, after an assessment has been accepted by SARC.  Advice for 

management is also provided by the Surf Clam and Ocean Quahog Advisory Panel and the 

Council’s surf clam and ocean quahog committee.   Management advice is presented to the 

Secretary for approval, and regulations for administering the fishery are promulgated. 

No Native American treaty rights exist for the quahog fishery, nor is foreign fishing allowed for 

quahogs within the US EEZ. 

5. ASSESSMENT OF THE OCEAN QUAHOG STOCK 

Genetic studies show homogeneity within the population of quahogs throughout their 

distribution in US waters; therefore, for management purposes, ocean quahogs in US waters are 

considered to be a single stock.  A small component, less than 1% of the stock, is harvested in 

waters under the jurisdiction of the State of Maine, and these are not included in the ITQ 

management system provided for through the federal FMP. 
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FIGURE 6.  Stock assessment regions for ocean quahog in the US EEZ, with NEFSC shellfish 
survey strata numbers and boundaries (NEFSC RD 07-10). 

Over the past decade, assessments of the quahog stock have been conducted every 2 to 4 years.  

The most recent assessment was in 2007 and the results were similar to results from the earlier 

assessments.  Because of differences in the nature of the fishery, the market, and management 

characteristics, a separate assessment was conducted for the portion of the stock off the coast of 

Maine.  For the Maine assessment, survey data for 2005 were utilized. 

For the most recent assessment of ocean quahogs in the EEZ, fishery landings data and landings 

per unit of effort (LPUE) data for 1978-2005 were utilized, and these data were supplemented 
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with survey data collected during 1982-2005 by scientists of the NEFSC. 

Biological reference points, overfishing definitions, and management measures in general apply 

over the entire stock; however, technical information is provided at the level of smaller stock 

assessment regions (Figure 6 and Table 1). 

 

TABLE 1.  Stock assessment regions, with abbreviations 

As mentioned previously, ocean quahogs are extremely slow-growing animals, and are estimated 

to grow at different rates in different areas.  Growth is most rapid until about 20-30 years of age, 

then begins to slow, and after about 75-100 years almost halts (Figure 7).  Correspondingly, the 

natural mortality rate is extremely low, with about 2% of the population dying annually from 

natural causes (the annual instantaneous rate of mortality, M=0.02).  These growth and mortality 

parameters are used in the assessments of the impact of fishing on the stock of quahogs. 

 

FIGURE 7. Age and growth, in millimeters of shell height, for ocean quahogs, George’s Bank 
and Mid-Atlantic Bight, after Lewis et al. 2001. 
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5.1. Landings per  unit of effor t 

Frequently, in stock assessment exercises some measure of fishing success per unit of fishing 

effort is used to index the abundance of the stock being fished, or as a comparative measure of 

fishing success.  The measure used for the quahog fishery is landings in bushels per hour of 

dragging a dredge or hour fished.  Because of the concentration and movement of fishing effort 

from areas that have been fished down or where density is low to areas where quahog density 

and catch rates are high, the real abundance of the population could be masked.  Therefore, 

LPUE could be measuring fishing success better than it is measuring abundance.  Nevertheless, 

clam survey data are generally correlated with LPUE.  The LPUE estimates were calculated for 

several of the areas shown in Table 1 and, using a General Linear Model, were standardized 

using year, month and vessel effects as independent variables. 

It is clear in Figure 8 that, for the DMV and NJ assessment regions, LPUE began to decline 

during the mid-1980s, and continued down through 2005.  With these declining catch rates and 

landings, effort shifted northward to areas SNE and LI, where fishing success was improved.  

Whereas much of the catch came from the southern regions, in 1995 they accounted for less than 

20% of the total landings.  In the SNE region, LPUE has fluctuated without showing a trend 

either up or down.  For the Maine fishery, LPUE increased during 1991-2000, but declined 

thereafter, except for a slight upward move in 2005. 
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FIGURE 8.  Quahog LPUE trends, by stock assessment region (NEFSC RD 07-10). 

Quahog do not appear to be randomly distributed throughout their range, but have a more patchy 

distribution, with some areas showing high density and others low density.  To better study this 

situation, and to provide better data for the assessments, catch, effort and survey data are 

stratified into areas of ten minute squares (TNMS, 10’  x 10’  �  100’  m2).  Trends in landings by 

TNMS showed high values generally in the south and inshore regions during 1980-1990.  

Landings were concentrated in areas in the south and inshore in only a few of the TNMS with the 

highest density.  During the early years of the fishery in these southern regions, LPUEs were 
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generally greater than 161 bushels per hour, but later they declined to about 80 bushels per hour.  

Over time, fishing effort shifted northward and offshore to the TNMS areas of high 

concentration.  Shifts in areas of high LPUE were closely correlated with the shifts to the TNMS 

with high densities and high fishing effort.  In general, trends in LPUE for individual TNMS tend 

to be relatively high during the first years of exploitation and then subsequently decline as effort, 

annual landings and cumulative landings increase over time. Decreasing trends in LPUE appear 

strongest in southern areas with the longest history of exploitation. LPUE does not appear to 

increase in a TNMS once fishing effort decreases.  Unlike LPUE, which is highest in the first 

years of exploitation, landings and fishing effort tend to peak after 5-10 years of exploitation 

while LPUE is still relatively high, and then decrease over a 5-10 year period as grounds are 

fished down. 

5.2. Clam surveys 

Clam surveys are the main source of commercial fishery-independent data used to estimate 

trends in biomass and recruitment; they also provide length-composition data and information on 

the distribution of the stock.  NEFSC has been conducting clam surveys since 1965.  The surveys 

cover most of the area of quahog distribution in the EEZ, but not the state waters of Maine.  

Survey data for 1982-2005 were used for the 2005 quahog assessment.  A standard hydraulic 

dredge with a submersible pump was used aboard the NOAA vessel R/V Delaware II, and the 

surveys were carried out during summer months.  The dredge captures quahogs as small as 50 

mm in length with some regularity.  The survey patterns followed a stratified random sampling 

design.  During 2005, 433 stations were occupied, and of these, 399 were randomly selected for 

use in estimating trends in abundance.  The strata covered in the survey were similar to earlier 

surveys.  Data from the surveys are also used to compute suitable habitat for quahog. Captured 

individual quahogs are counted, measured, and meat weight computed.  The relation between 

shell length and meat weight is used to track trends in survey meat weight per tow by region. 

Before the survey data can be used to accurately estimate biomass trends, a number of 

adjustments, such as tow distance and selectivity, need to be made.  Estimates of selectivity 

indicate that about 50% of ocean quahogs are fully available to the NEFSC dredge at about 68 

mm in length; the corresponding figure for the commercial clam dredges is 73 mm.  Trends in 
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stock and mean kilograms per tow were calculated for quahog �  50 mm, because very few are 

taken below this size. 

In addition to the data collected during the surveys, shell length information is collected by port 

sampling agents from landings in key ports and during research surveys.  Such information is 

important for age-structured modeling analyses and, coupled with the survey data, for developing 

selectivity curves which are useful for tracking trends in fishable biomass, estimating fishing 

mortality, and calculating biological reference points, all of which are essential to evaluating the 

impact of the fishery on stock abundance.  For a relatively immobile species, the quahog length-

composition data show a considerable degree of heterogeneity among the assessment regions and 

years.  Of course, some of this variability is the result of the fishery targeting specific 

components of the population.  With respect to selectivity, few individual quahogs of less than 8 

years of age are taken by the fishery, and by age 86 nearly 100% are available to the fishery 

(Table 2). 

% available to fishery Length in millimeters Age in years 
10% 51 9 
50% 72 28 
90% 93 86 

TABLE 2.  Selectivity by the commercial fishery 

The efficiency of the dredge is measured in terms of the probability of a quahog in the path of 

the dredge being caught. If changes in dredge efficiency across years occur and are not corrected 

for, the estimates of trends in biomass would be subject to error.  A number of variables are 

examined in identifying changes in the efficiency of the gear and how these affect estimates of 

biomass and fishing mortality.  An important variable for estimating swept-area biomass is tow 

distance, which is related to the depth at which the dredge is fishing and determines the tilt angle 

of the dredge, and hence the depth to which the dredge blade penetrates the substrate.  Tow 

distance was estimated for each station during the surveys, and corrections made among times 

and areas for differences. 
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FIGURE 9. Dredge efficiency estimates for commercial and research vessels (NEFSC RD 07-
10). 

Depletion experiments were used to estimate efficiency of the NEFSC survey dredge relative to a 

commercial dredge. Such depletion experiments for ocean quahog involve fishing repeatedly in 

the same area, usually until a significant decline in catch per tow is noted.  Experiments were 

carried out during 1997-2005.   A mathematical formulation, termed the Patch model, was used 

to analyze the data from the depletion experiments, and to estimate three parameters for each 

experiment (initial ocean quahog density, dredge efficiency, and a measure of dispersion).  An 

advantage of the analysis is that it is not necessary to assume ocean quahogs mix randomly after 

every depletion tow, except in relatively small areas. For the 2005 assessment, all depletion 

experiments for ocean quahog during 1997-2005 were analyzed or reanalyzed using the Patch 

model, based on the revised data and procedures described.  Accurate measurements of the size 

and location of the area swept during the depletion experiments are also of equal importance to 

the reliability of the estimates.  Prior to 1999, loran positions were used in estimating areas 

swept, but subsequent to 1999 more accurate GPS positioning has been employed.  The 

commercial dredge efficiency studies indicate estimates to be highly variable, ranging between 
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0.15 and 1.00, and with a median of 0.66. The survey dredge efficiency estimates were also 

variable, from 0.098 to 0.297, with a median of 0.165.   The NEFSC survey dredge had a capture 

efficiency that was about one-quarter as effective as a commercial dredge (Figure 9).  The 

estimates of capture efficiency are used to compute the efficiency-corrected swept-area biomass 

(ESB), representing total biomass in the EEZ. 

Fishing mortality rates were estimated directly from the ratio of landings, to which an assumed 

5% incidental mortality allowance was added, to estimates of ESB for each region and year. 

5.3. “ VPA”  estimates 

Under certain conditions, virtual population analysis (VPA) estimates of biomass and fishing 

mortality for ocean quahogs have proven useful for assessment of bivalve populations.  For the 

quahog VPA, it was assumed that growth exactly balances natural mortality.  Biomass and 

annual fishing mortality rates were estimated for each stock assessment region using a simple 

VPA approach. Efficiency-corrected swept-area biomass estimates for 1999, 2002, and 2005 

were averaged, and used to anchor the calculations. Averages for 1999-2005 were used because 

the estimates for individual years were considered to be less precise. The VPA biomass estimates 

are shown by region in Figure 10.  The southern regions, SVA, DMV, and NJ, show significant 

declines in biomass. These areas have been subjected to continual exploitation from the 

beginning of the fishery until the early 1990s.  The inverse situation was apparent in the northern 

regions, LI and SNE, where fishing did not occur until in the 1990s.  Biomass in these northern 

regions has shown only slight declines since the onset of fishing.  Figure 11 shows trends in 

fishing mortality and biomass for the entire US EEZ, both with and without inclusion of GBK.  

Overall biomass was estimated to be about 3.6 million tons in 1980 and declining to about 3.3 

million tons in 2005.  Corresponding estimates of fishing mortality show for the entire area an 

increase in the early 1980s from 0.006 to about an average of about 0.01 after 1990. 
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FIGURE 10.  Trends in fishable biomass of ocean quahogs by regions, from “VPA” model 
(NEFSC RD 07-10). 
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FIGURE 11.  Trends in “VPA” estimates of fishing mortality (lower panel) and fishable 
biomass-US EEZ (upper panel). Source: (NEFSC RD 07-10). 

5.4. The delayed difference model (KLAMZ) 

The KLAMZ model is based on the delayed-difference equation of Deriso-Schnute, which is an 

age-structured production-type population dynamics model.  The main assumptions made in 

applying the model to ocean quahog are that recruitment is constant over time, selectivity by the 

fishery is knife-edged (i.e., no individuals in the population become available to the fishery 

below a certain size), the natural mortality rate is low or constant, and growth in weight can be 

described by a von Bertalanffy growth curve.  The model is simple, in that it estimates only 2 to 
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3 parameters. 

Data used in the KLAMZ model were the clam survey biomass trends, ESB estimates (used for 

measuring the scale of recent biomass levels), and 1977-2005 landings plus a 5% allowance for 

incidental mortality; the natural mortality rate was assumed to be 0.02. 

Trends in biomass and fishing mortality were estimated for each of the stock assessment regions.  

The KLAMZ and “VPA” results were combined where appropriate to provide the “best 

estimates”  of biomass and fishing mortality.  KLAMZ model estimates were used as the best 

source of information for areas DMV, NJ, LI, and SNE during 1977-2005, and VPA estimates 

were used for SVA and GBK (VPA and efficiency-corrected swept-area biomass estimates for 

GBK are the same, because no fishing has occurred there).  Biomass of ocean quahog for the 

entire stock, less GBK, was estimated for 1978-2005 by summing best estimates for each stock 

assessment area. Fishing mortality in large areas was computed using total catch, total biomass 

and an annual natural mortality rate of 0.02. 

The best estimates of biomass for the southern region reflect declines in abundance.  In area NJ, 

biomass declined by about 55% during 1975 and 2005, and in area DMV it declined by about 

65% during the same period.    It is in these southern areas where effort has been concentrated 

since the inception of the fishery.  In the northern region, where fishing has been concentrated 

for a shorter time, declines in biomass are much less pronounced.  Between 1974 and 2006, there 

was no decline in biomass observed for area LI, and in area SNE the decline was about 20% 

(Figure 12). 

The estimates for the entire US EEZ, the sum of the individual regions, is shown in Figure 12.  

Overall biomass, including GBK, declined from about 4 million tons in 1978 to about 3.2 million 

tons in 2005. 
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FIGURE 12. Biomass estimates of ocean quahog in the US EEZ (NEFSC RD 07-10). The 
biomass in the GBK area has been flat, as would be expected since there has been no fishing 

there. 

The results of the analyses support a hypothesis that the fishable biomass on GBK has increased 

substantially since 1978 due to a lack of fishing and fast growth and good recruitment. This 

hypothesis is important because, if correct, it provides important information regarding the 
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productivity of quahog stocks, and the reaction of the population to fishing. 

Fishing mortality estimates, as expected, reflect the changes in biomass.  In the southern areas 

DMV and NJ, fishing mortality peaked in 1987, and then declined when effort began to shift to 

the northern regions.  During 1985-1988 fishing mortality averaged about 0.05, and then 

declined to about 0.01 in 1995, where it has remained since (Figure 13).  In the northern areas LI 

and SNE, fishing mortality was near zero until 1991, when it began to increase; it has averaged 

something less than 0.01 since.  There is a sharp inverse correlation in fishing mortality between 

the two areas, as would be expected when the fishing effort moved northward.  For the entire 

stock, fishing mortality rates increased from about 0.003 in 1978 to about 0.006 during 1995-

2006.  If GBK is excluded, fishing mortality during the latter period increased, as would be 

expected, and averaged about 0.01. 

Overall, the VPA and the KLAMZ analyses gave very similar results.  Both showed decreases in 

fishing mortality in the southern area when the fishing effort moved north, and increases in the 

northern area.  Likewise, both showed decreases in biomass in the southern area that were 

associated with fishing effort exerted over a long period of time, and both showed high levels of 

biomass in the northern area, with a slight decreasing trend as fishing effort increased. 

5.5. Stock status 

The discussions in the preceding section have shown that, as the fishery persisted in the southern 

areas, the abundance of quahogs declined, and when effort moved to the northern regions, 

catches there started out very high and showed modest declines over the shorter period of time 

they were exploited.  Estimates of fishing mortality for both the north and south were relatively 

low in comparison to many other more productive fisheries.  To evaluate the status of the stock, 

NEFSC scientists estimated a number of biological reference points that could be compared with 

similar values for the stock that were estimated in 2007.  These reference points are generally 

based on MSY values for fishing mortality and biomass and corresponding values for the stock 

can be compared with them for any period. they can set a desirable target as a management 

objective.    In fact, the FMP dictates management objectives in terms of target levels and 

threshold levels for some of these reference points.  The targets represent a desirable level at 

which the stock should be kept and threshold levels designate when fishing mortality is too high 
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and biomass too low.  The biomass target specified in the FMP is BMSY (the biomass that will 

support the maximum sustainable yield), which is considered to be one-half the virgin biomass 

for the stock in the US EEZ.  The biomass in 1978 is considered to be a proxy for the virgin 

biomass, therefore BMSY=½B1978.  The fishing mortality (F) target for the exploited stock (minus 

GBK) is defined in the FMP as F0.1.  The threshold values for these two measures are, for the 

biomass ½BMSY, and for fishing mortality F25% (the fishing mortality rate that reduces lifetime 

egg production for an average female to 25% of the level with no fishing). 

The proxy for the ocean quahog virgin biomass for the entire US EEZ, including GBK, was 

estimated to be 3.973 million tons in 1978; therefore BMSY is equivalent to 1.987 million tons.  

The fishable biomass in 2005, the last year it was estimated, was 3.039 million tons, which is 

near the virgin stock size and well above BMSY (Figure 14 and Table 3).  These estimates are 

greater than those estimated in the previous analysis, primarily because of changes in efficiency 

of the survey dredges.  The conclusion from the 2007 analysis is that the stock of quahogs in 

the US EEZ is not in an over fished state. 

The biological reference points for fishing mortality were estimated using a length-structured 

per-recruit model.  A length- rather than age-structured model was used because it lends itself 

better to quahogs, since selectivity and maturity are better known in terms of length than they are 

for age.  A number of reference points were calculated, and are presented in Table 3.  The 

estimated fishing mortality during the last year it was estimated, F=0.0077 for the entire stock 

(Figure 14), is well below the reference level of F=0.0278 and the threshold level of F=0.0517.  

It is concluded that over fishing is not taking place on the stock of quahogs throughout the 

US EEZ, excluding GBK, an area where no commercial fishing takes place.   

F0.1 0.0278 
Fmax 0.0760 
F25% 0.0517 
F50% 0.0180 
F2005 0.0077 
BMSY 1.987 million tons 
B2005 3.039 million tons 

TABLE 3.  Reference points for ocean quahogs. 
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FIGURE 13.  Trends in fishing mortality in the northern (top panel) and southern areas (middle 
panel) and in the US EEZ for entire stock and Georges Bank (bottom panel), after NEFSC RD 

07-10. 
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FIGURE 14.  Estimated biomass for entire ocean quahog stock within the US EEZ, and fishing 
mortality and exploitation rates for the exploitable stock, excluding Georges Bank, 1978-2005 

(from NEFSC 2006). 

Though fishing mortality on ocean quahog is well below the target and threshold level, the 

productivity of the stock is relatively low.  After about 30 years of fishing the biomass is only 

slowly approaching the BMSY level.  Even though in the south the stock has been declining 

somewhat due to fishing, higher growth rates and increased recruitment have not been observed 

in the stock, as would be expected form a theoretical point of view.  As mentioned, recruitment 

of quahog appears to be sporadic and, when it does occur, it is not widespread throughout the 

overall range of the animals.  Frequently, recruitment events may only occur decadally.  

Possibly, for an animal that lives 200+ years, this may be the best evolutionary strategy for 

survival.  However, the introduction into this biological system of a predator such as Homo 

sapiens could upset such an apparent balance.  The most significant declines have been in the 

southern area, where fishing has occurred over a longer period.  Fishing in the northern region is 

more recent and growing, and since 1978 the north has accounted for more than 40% of the total 

harvest. 

The fishery in waters under the jurisdiction of the state of Maine takes only a small part of the 

total catch of quahogs from US waters.  Maine undertook its own stock assessment for quahogs, 
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including making estimates of dredge efficiency; the assessments were peer-reviewed as part of 

the ocean quahog SARC. Landings peaked in 2002 at nearly 129,000 bushels, and then declined 

in the following years before rebounding in 2006. Results of the assessment showed the fishable 

biomass in Maine waters to be about 4.4 million bushels, or about 23 thousand tons of meats.  

Trends in LPUE declined since a peak in 2000, but stayed relatively high overall. 

The Maine assessment estimated Fmax to be 0.0561, F0.1 to be 0.0247, and F50% to be 0.013.  All 

of these estimates were lower than corresponding estimates for the stock in the EEZ.  Current F 

for Maine waters was estimated to be 0.022, which is substantially higher than the estimate for 

the EEZ, and very close to the F0.1 estimate for Maine waters.  There were no estimates made for 

biomass reference points. 

Although the results of all previous analyses shows the ocean quahog population to be abundant 

and well above BMSY, and fishing less than the target and threshold levels, the animals are very 

slow-growing and long-lived.  There are uncertainties in the assessments which cause concern.  

The efficiency of the survey dredge is one of the major sources of uncertainty; another is the rate 

of indirect mortality due to fishing, which is currently assumed to be 5% of landings.  Also, the 

lack of correlation in trends in LPUE and in survey results in some regions is a source of 

uncertainty with respect to estimates of historic biomass. 

Given these characteristics of the animals and the uncertainties in assessments, the NMFS 

scientists and managers must continue to monitor the fishery closely and continue to improve 

their assessments.  With an animal that grows so slowly and is stationary in the adult stage, 

ensuring sustainability of intensive fisheries will require caution in setting area specific harvest 

rates and careful monitoring and management. 

6. CONSERVATION, MANAGEMENT, COMPLIANCE, AND ENFORCEMENT 

It was pointed out in preceding sections that the management of quahogs in federal waters is the 

responsibility of NMFS and MAFMC.  In waters under state jurisdiction responsibility belongs 

to the state, but there is cooperation between the state and the Federal government. 

The management scheme for ocean quahogs is detailed in the FMP, which defines the 

management objectives as: 
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1. Conserve and rebuild resources by controlling harvest rates in a manner that reduces 

short-term economic dislocations. 

2. Simplify regulatory requirements of management to minimize government and private 

costs of administration and research. 

3. Provide industry the opportunity to operate efficiently, consistent with conservation of 

resources, and bring harvesting capacity in balance with processing and biological 

capacity, while allowing economic efficiency to operate. 

4. Provide a flexible and adaptive management system. 

During the early years of the quahog fishery, a system of time and area closures was used to 

manage the fishery.  The primary management tool now used for quahogs is the establishment of 

annual catch quotas.  In 2003 the Council was authorized to recommend multi-year quotas, 

which it set for 2005-2007 at 5.333 million bushels per year for Federal waters and 100 thousand 

bushels per year for Maine waters.  In 2007 the Council recommended the same quotas for 2008-

2010.  Because of difficulties with time and area closures, and economic problems in the fishery, 

a system of individual transferable quotas (ITQ) was introduced in 1988.   In this system the 

overall quota is partitioned among ITQ permit holders. 

The number of vessels operating in the quahog fishery has been declining in recent years.  Some 

vessels are consolidating quota by purchasing from other operators.  In 1996 there were 36 

vessels harvesting quahogs; by 2008 this number had declined to 17.  However, of the 17 vessels 

that operated in 2008, four took 50% of the catch.  In the Maine fishery, where vessels are much 

smaller and fish species other than quahog for much of the year, the number of vessels averaged 

about 35 from 1996 until the end of 2004, and then declined to 24 by the end of 2007. 

Shifting to an ITQ system for quahogs has a number of advantages for more efficient 

management, including better enforcement and compliance.  ITQs remove the negative incentive 

for vessels to race to catch as much as possible; they can make plans to harvest their quotas at 

any time throughout the year.  It also provides a certain safety factor, in that vessels do not have 

to rush out to compete during turbulent weather.  Disruptions in supply are minimized because 

fishermen are no longer faced with the possibility of closures due to quotas being exceeded. 

Profitability and efficiency are improved as a result of the assignment of ITQ because excess 
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capacity can be eliminated through sale of shares. 

An ITQ system also provides a number of advantages regarding enforcement.  The need to 

monitor vessels at sea with expensive Coast Guard ships and aircraft is much less since the 

system of closed areas and seasons has been replaced by ITQs.  Enforcement now concentrates 

on monitoring unloading in ports.  The ITQs are monitored through the tagging of cages in 

which clams are transported, and this can be accomplished dockside.  Because allocation holders 

are subject to forfeiture of their allocation for violations of the law, there is a disincentive for 

them to cheat.  Additionally, the improved efficiency derived from ITQ management has 

improved the profitability of the clam industry as a whole. Consequently, it is less likely that 

industry members will feel compelled to break the law due to financial stress in their business 

operations.  Under the ITQ system of management there have been very few violations, 

enforcement is good, since it is in many respects a system that encourages self-enforcement, so 

consequently compliance is much better.  There are no treaties with indigenous people that relate 

to quahogs, nor are there international agreements that allow foreign fishing for quahogs, so the 

requirement for enforcement respecting these matters is nil. 

7. EFFECTIVENESS OF MANAGEMENT MEASURES 

The effectiveness of management measures is reflected in the condition of the stock being 

managed, in this case, ocean quahogs throughout their range.  The biomass of quahogs is well 

above the level corresponding to the MSY, and well above the threshold level.  Fishing effort is 

substantially below the level corresponding to MSY, and well below the most conservative 

estimate of F0.1.  Strict controls have been placed on the quantities of quahogs that can be taken 

in the commercial fisheries, and on the number of vessels that can fish.  The ITQ system 

provides incentives for fishermen to comply with the rules and regulations mandated by the 

management system; in fact, the fishery is very close to being self-regulated.  The need for 

enforcement is minimized, and there are virtually no infractions observed.  The ITQ system also 

addresses the economic and social issues raised by management.  The fishery has become more 

profitable, fishing is carried out over a longer period of time, which provides greater opportunity 

for employment, and there is less waste of capital. 

As already discussed, a key element in the success of the management of quahogs is the use of 
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biological reference points, which are benchmarks against which an estimate about the stock can 

be measured in order to determine its status and to guide management.  In fact, the United 

Nations Fish Stocks Agreement calls on states to set reference points to guide management.  The 

reference points used in management of ocean quahogs conform to the recommendations of the 

United Nations. 

The management program for ocean quahogs is considered to be one of the more successful 

management programs for any of the commercial fisheries.  The stock is healthy, not overfished, 

not being overfished, and fleet capacity is in balance with resource availability and processing 

potential.  In short, the management of ocean quahogs is effective in maintaining the stock and 

fishery in a healthy condition. 

8. BYCATCH, DISCARDS AND ECOSYSTEM IMPACTS 

There are many different definitions for bycatch, but for the purposes of this document the 

definition of the management council is followed, which is bycatch is fish harvested in a fishery 

that are discarded at sea. 

Discards of ocean quahog in the ocean quahog fishery do not occur, because undersize animals 

are automatically released by automatic sorting equipment. However, some incidental mortality 

occurs, but it is low and assumed to be less than 5%.  An incidental mortality rate of 5% was 

used in the assessments reported on in this document. 

Nearly all of the US reports dealing with quahogs mention that there is virtually no bycatch of 

non-target species in the quahog fisheries.  Reports on Canadian quahog fisheries indicate that 

there are very limited bycatches of starfish, echinoderms, and a variety of small mollusks; small 

numbers of skates are reported to be taken.  However, the levels of catch are extremely low.  The 

fact that industry is able to harvest ocean quahogs individually, with no significant bycatch of 

any other species, greatly simplifies management and reduces the need for gear restrictions to 

reduce the harvest of non-target species, as does the use of an ITQ management system, which 

eliminates the race for fish and minimizes waste. 

The range of some endangered species of marine mammals and marine turtles overlap with the 

range of ocean quahogs.  One endangered fish, the shortnose sturgeon, also may overlap at times 
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with the range of quahogs. Clam dredges are towed at very slow speeds and it is highly unlikely 

that a healthy animal could not avoid the vessel and dredge.  The NMFS has stated that, because 

of these overlaps in range, there is always some very limited potential for incidental mortality, 

but in practical terms the probability of interaction is negligible.  Hydraulic dredges are not 

known to have any impacts on marine mammals, turtles, seabirds, or other species protected by 

law. 

There have been some efforts to evaluate the potential impact of clam dredges on the substrate 

and benthic flora and fauna.  A towed clam dredge apparently liquefies the sediment down to 

about 8 inches, and may remove large organisms and cause sedimentation adjacent to the track. 

A Canadian program is studying the possible impact of dredges on the substrate through a well-

designed scientific experiment at a site at 70 meters depth. The study has suggested that clam 

dredges could be causing an impact on polychaete worm habitat.  On the one hand, the MAFMC 

committee dealing with surfclams and quahogs has considered the possibility of recommending 

field studies to better evaluate the possible impact of dredges on habitat.  On the other hand, in 

its “Overview of the Surfclam and Quahog Fisheries and Quota Considerations for 2010”  the 

MAFMC states: “The prime habitat of surfclams and ocean quahogs consists of shallow sandy 

substrates with no vegetation or benthic ©structures© that could be damaged by the passing of a 

hydraulic dredge. In these ©high energy© environments, it is thought that the recovery time 

following passage of a clam dredge is relatively short. Additionally, the overall area impacted by 

the clam fisheries is relatively small (approximately 100 square nautical miles), compared to the 

large area of high energy sand on the continental shelf. Any impacts to EFH… [essential fish 

habitat]… are considered temporary and minimal.”   Taking into account these differing points of 

view and the findings of the Canadian study, there is a need to implement studies within U.S. 

waters, to evaluate the possible impact of dredges on the ocean bottom habitat.  This is 

particularly necessary considering that many operators are going from the use of single to double 

dredges.    

Ocean quahogs are exposed throughout their life to a wide range of environmental conditions 

that have been altered by human activities.  These include not only physical alterations to their 

habitat but the introduction of contaminants.  The US Fisheries Conservation and Management 

Act (FCMA) requires the Regional Fishery Management Councils to prepare FMPs which 
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address habitat requirements, describe potential threats to habitat, and recommend measures to 

conserve those habitats critical to conservation of the managed species, including quahogs. The 

management programs attempt to monitor and evaluate the various sources of habitat impact, 

such as waste disposal and ocean dumping, coastal urbanization, energy production and 

transport, port development and utilization, agricultural development, marine mineral extraction, 

and coastal and wetland use and modification.  In addition to the FCMA, other responsibilities 

for habitat protection are dictated in the Marine Mammal Protection Act (MMPA), the 

Endangered Species Act (ESA), and a variety of other state and federal laws.  The MAFMC 

takes into account in the development of FMPs its responsibilities regarding habitat protection, 

and has identified a number of objectives and recommendations for habitat protection. 

9. SUMMARY  

Ocean quahogs are distributed in the North Atlantic in the east from the Arctic to Cadiz, Spain, 

around Iceland, and in the west from Newfoundland to Cape Hatteras.  The animal is probably 

the longest-lived species under commercial exploitation: ages have been recorded to 225 years.  

In US waters, ocean quahogs were first harvested in 1940 off Rhode Island; total landings in the 

early days of the fishery never exceeded 440 thousand bushels, or two thousand tons of shucked 

meat.  Landings reached peak levels of 5 million bushels during 1987-1992, but in recent years 

have fluctuated around 3 million bushels.  Fluctuations in landings have been the result of 

changing demand. Quahogs are exploited at a minimum shell height of about 8 cm, and become 

most vulnerable at about age 20.  The principal gear used to harvest quahogs is the hydraulic 

clam dredge, which use jets of water to dislodge them from the sediment.  The fishery developed 

first in southern regions off New Jersey and then moved northward.  About 35% of the resource 

occurs on Georges Bank, but fishing there is prohibited due to the threat of paralytic shellfish 

poisoning.  About 1% of the resource occurs in the state waters of Maine. 

The Federal government is responsible for the management of quahogs in EEZ waters, the states 

for waters within 3 miles of the coastline.  The two entities cooperate in management, and the 

details are provided in a Fisheries Management Plan drafted by the MAFMC with input from the 

states and the ASMFC.  The primary management tools are a system of individual transferable 

quotas and an overall total allowable catch. 
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The ocean quahog resource in US waters is considered to be a single stock, and management is 

applied throughout its range.  Assessments of the resource are carried out every 2-4 years, and 

the most recent was in 2007, which examined data through 2005.  Regular clam surveys have 

been conducted by scientists of the North East Fisheries Science Center since the 1960s, and data 

on landings, fishing effort, and size composition has been collected routinely.  All of this 

information has been used with a range of analytical models to evaluate the impact of fishing on 

the stock and for assessing its status.  Results from the most current analyses lead to the 

conclusion that the stock biomass during 2005 was well above the level corresponding to BMSY, 

and that the stock of quahogs in the US EEZ is not in an over fished state; it was also 

concluded that fishing mortality was well below the threshold level and that over fishing is not 

occurr ing. 

                          

 

 

To date the management of quahos has been very successful, and this is due to a great extent to 

the establishment of an ITQ system of management.  This system results in more efficient 

management, in that it removes the incentive for vessels to race to catch as much as possible 

before a season closure or during the favorable part of the fishing season.  Risk of disaster at sea 

is reduced as vessels need not put to sea during inclement weather.  Price tends to be more stable 

and profitability and efficiency are improved, since excess capacity is eliminated.  An ITQ 

system also provides a number of advantages with respect to enforcement, since the need to 

utilize Coast Guard vessels and aircraft to monitor fishing vessels at sea is much less, because 

there are no closed areas or seasons.  Enforcement is mostly done in port, where landings are 

monitored. 

Bycatch and discards in the quahog fishery are minimal.  There are virtually no discards of 

quahogs because undersized animals are automatically released by the sorting equipment 

employed by the fishermen.  There is estimated to be about 5% mortality of quahogs injured 

during the fishing operation.  There are some animals, such as starfish and small mollusks, as 

Component Status 

Quahogs U.S. EEZ  
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well as a small number of skates, taken as bycatch in the fishery, but the numbers are very small.  

The range of some species of endangered marine mammals and turtles overlap with the range of 

quahogs, but there is believed to be no mortality caused by the fishery since it is highly unlikely 

that a healthy animal could not avoid a fishing vessel and dredge, as the vessel moves at such a 

slow speed.  There may be some impact of hydraulic dredges on the substrate as they disturb the 

bottom down to about 8 inches.  However, there is no quantification of this potential effect. 

The management of quahogs in the US EEZ has been very successful.  The stock is well above 

the level at which it can support the maximum sustainable yield, and fishing mortality is well 

below the target and threshold level. Even though the stock is considered to be in a healthy 

condition, owing to the characteristics of quahogs and the nature of the fishery, caution must be 

exercised in managing the resource.  Individual quahogs are very slow-growing and long-lived, 

and recruitment events are sporadic and unpredictable.  There is some uncertainty in the 

estimates of the efficiency of the survey clam dredge, and this can introduce error in the 

estimates in trends of biomass.  The distribution of fishing effort in time and space has been 

uneven.  Fishing started in the southern areas off New Jersey, and as the stock was fished down, 

the effort moved to more northern areas.  Productivity of the stock is not well known; therefore, 

recovery time of a fished-down stock is uncertain.  The current resource, which is still at a 

relatively high biomass level, consists of individuals that accumulated over many decades.  

Therefore, careful attention must be paid to ensuring that removals do not exceed the ability of 

the stock to replace them.  Also, careful attention must be paid to the fishery in the state waters 

of Maine, as fishing mortality has been estimated to be very close to F0.1.  These characteristics 

of the life history of quahogs, and the uncertainties in the assessments, call for the fishery to be 

closely monitored and a precautionary approach taken to management. 

 


