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Figure A1. Regions and strata 
used in NMFS clam surveys 
and assessments.  
USA – Canada border is 
shown.  Depths of strata, in 
fathoms, are: 5-15, 16-25, 26-
30, 31-40, and 41-60. 
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OQ Landings, 1976-2002
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Figure A2. Landings of ocean quahogs from EEZ waters, 1976-2002. 
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Ocean Quahog Landings by Region
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Figure A3. Ocean quahog landings in weight (calculated from number of bushels reported in logbooks)  

for the US EEZ, by stock assessment region.  GBK not shown because the landings and  
effort were zero. 
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Ocean Quahog Nominal Fishing Effort
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Figure A4.  Nominal fishing effort for ocean quahogs in the US EEZ, by stock assessment  
region from logbooks.  GBK not shown because the landings were zero. 
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Figure A5.  Cumulative landings of ocean quahogs from the EEZ, by TNMS. 
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Figure A6.  Annual landings of ocean quahogs from the EEZ, by TNMS. 
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Figure A7.  Annual fishing effort for ocean quahogs from the EEZ, by  TNMS. 
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OQ Landings by Vessel Class, 1980-2003
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Figure A8.  Landings by vessel class. 
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  Figure A9. Landings per unit effort, by year and TNMS. 
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Figure A10.  12 ten-minute squares in the EEZ that have had the largest cumulative  
catch of ocean quahogs , 1980-2002. 
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OQ Commercial Catch Rate in the 12 TNMSs with Most Landings 
(1980-2002)
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Figure A11. Commercial catch rates of large vessels in the 12 ten-minute squares in the EEZ  
that have had the largest cumulative catch of ocean quahogs , 1980-2002. 
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Region: LI
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 Figure A12.  Landings per unit effort based on nominal values and 2 general  

linear models. Northern Regions.
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 Figure A13.  Landings per unit effort based on nominal values and 2 general  
linear models. Southern Regions.
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Figure A14.  Frequency distribution of commercial catch rates, by TNMS, over time 
(DMV). 
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Figure A15.  Frequency distribution of commercial catch rates, by TNMS, over time (NJ). 
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Figure A16. Frequency distribution of commercial catch rates, by TNMS, over time (LI). 
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Figure A17.  Frequency distribution of commercial catch rates, by TNMS, over time (SNE). 
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Figure A18.  Ocean quahog landings from Ten Minute Squares (TNMS) off the coast of Maine. 
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Figure A19.  Ocean quahog fishing effort from Ten Minute Squares (TNMS) off the coast of Maine. 
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Figure A20.  Ocean quahog landings per unit effort from Ten Minute Squares (TNMS) off the coast 
of Maine. 
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Figure A21.  Ocean quahog landings per unit effort from off the coast of Maine.  There are nominal 
values as well as standardized values from a General Linear Model (GLM).  
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Figure A22.  Length frequencies of ocean quahogs from port samples.  Trips were catch-weighted.  
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Figure A23.  Length frequencies of ocean quahogs from port samples.  Trips were catch-weighted.  
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Figure A24.  Length frequencies of ocean quahogs from port samples.  Trips were catch-weighted.  
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Figure A25.  Length frequencies of ocean quahogs from port samples.  Trips were catch-weighted.  
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Stratified mean number of ocean quahogs per tow over time, by region, based on the NMFS survey. 
Data were not adjusted for gear efficiency. 
Catch was standardized to a 0.15nmi tow distance, based on doppler distance.
The 1994 survey was done with a voltage > the standard operating procedure, and catch was often high.

Fig. A47.
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Stratified mean number of ocean quahogs per tow over time, by region, based on the NMFS survey. 
Data were not adjusted for gear efficiency. 
Catch was standardized to a 0.15nmi tow distance, based on doppler distance.
The 1994 survey was done with a voltage > the standard operating procedure, and catch was often high.
(same as previous Fig., but with 2 y-axes).

Fig. A48.
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Catch was standardized to a 0.15nmi tow distance, based on doppler distance.
The 1994 survey was done with a voltage > the standard operating procedure, and catch was often high.

Fig. A49.
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Fig. A50.      Ocean quahog length frequency distributions over 
time, based on NMFS survey data. Region: DMV
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Fig. A51.    Ocean quahog length frequency distributions over 
time, based on NMFS survey data. Region: NJ .



 

38 SAW Consensus Summary  128

Fig. A52.   Ocean quahog length frequency distributions over 
time, based on NMFS survey data. Region: LI .
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Fig. A53.  Ocean quahog length frequency distributions over 
time, based on NMFS survey data. Region: SNE .
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Fig. A54.  Ocean quahog length frequency distributions over 
time, based on NMFS survey data. Region: GBK .
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Figure A55.
Sensitivity analysis about "borrowing" to fill survey holes (results from Table A16).
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Ocean quahog recruit survey:
Observed ocean quahog length frequencies and cumulative distribution functions 
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Data were collected at approximately 100 stations, sampled by both the RV Delaware 
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Fig. A57.
Model results and adjusted DE-II length frequency.
A. Relative size selectivity of the RV DE-II to the FV Christie catching ocean 

quahogs in summer 2002. 
B. Parameter estimates for Model: S(L) = 1/( 1+exp(alpha+ (beta * L)) ) .
C.    Observed DE-II length frequency and the same data (upper red line) after 

adjustment for relative size selectivity, down to 51 mm shell length.   
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Obs. vs Pred. Large Mesh Catch Freq. based on 
Selectivity Model, 2002 
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Ocean quahog length frequency distributions in 2002; Northern Regions.
The thick blue line is based only on RV Delaware-II data.  The thin red line 
is adjusted for dredge selectivity, down to a shell length of 51 mm, 
using data from the FV Christie 2002 "recruit" survey.
Data were standardized to a common distance of 0.15 nmi based on sensors.
The catches have not been adjusted for dredge efficiency.

Fig. A59.
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Ocean quahog length frequency distributions in 2002; Southern Regions.
The thick blue line is based only on RV Delaware-II data.  The thin red line 
is adjusted for dredge selectivity, down to a shell length of 51 mm, 
using data from the FV Christie 2002 "recruit" survey.
Data were standardized to a common distance of 0.15 nmi based on sensors.
The catches have not been adjusted for dredge efficiency.

Fig. A60.
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Figure A63.  Results of models estimating ocean 
quahog biomass.
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Retrospective Analysis for DMV Quahog (Model Scenario 1)
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Figure A64. Delmarva region, retrospective analysis.
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Figure A65. Delmarva region, biomass scenarios.
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Figure A66. Delmarva region, Scenario 5.
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NJ Scenarios
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Figure A67. New Jersey region, biomass scenarios.



 

38 SAW Consensus Summary  143

 NJ - Scenario 3
Population Dynamics

0
50,000

100,000
150,000
200,000
250,000
300,000
350,000
400,000
450,000
500,000

1970 1980 1990 2000 2010

St
oc

k 
B

io
m

as
s 

(M
T)

0
500
1000
1500
2000
2500
3000
3500
4000
4500
5000

R
ecruitm

ent (M
T)

TotalBiom
Recruits

Population Vital Rates

-0.005
0.000
0.005
0.010
0.015
0.020
0.025
0.030
0.035
0.040
0.045
0.050

1975 1980 1985 1990 1995 2000 2005

R
at

e 
(y

-1
)

Body Growth
Natural Mortality
Recruitment
Fishing

NEFSC Survey Trend

0
1
2
3
4
5
6
7
8

1975 1980 1985 1990 1995 2000 2005

K
G

/T
ow

Datum
Yhat

NEFSC Survey Scaling Parameter

0

0.2

0.4

0.6

0.8

1

1.2

1975 1980 1985 1990 1995 2000 2005

Q

Short ESB Trend

0

50000

100000

150000

200000

250000

300000

350000

1975 1980 1985 1990 1995 2000 2005
Year

Datum
Yhat

LPUE Trend

0

100

200

300

400

500

600

700

1975 1980 1985 1990 1995 2000 2005
Year

Datum
Yhat

NJ - Scenario 3
Population Dynamics

0
50,000

100,000
150,000
200,000
250,000
300,000
350,000
400,000
450,000
500,000

1970 1980 1990 2000 2010

St
oc

k 
B

io
m

as
s 

(M
T)

0
500
1000
1500
2000
2500
3000
3500
4000
4500
5000

R
ecruitm

ent (M
T)

TotalBiom
Recruits

Population Vital Rates

-0.005
0.000
0.005
0.010
0.015
0.020
0.025
0.030
0.035
0.040
0.045
0.050

1975 1980 1985 1990 1995 2000 2005

R
at

e 
(y

-1
)

Body Growth
Natural Mortality
Recruitment
Fishing

NEFSC Survey Trend

0
1
2
3
4
5
6
7
8

1975 1980 1985 1990 1995 2000 2005

K
G

/T
ow

Datum
Yhat

NEFSC Survey Scaling Parameter

0

0.2

0.4

0.6

0.8

1

1.2

1975 1980 1985 1990 1995 2000 2005

Q

Short ESB Trend

0

50000

100000

150000

200000

250000

300000

350000

1975 1980 1985 1990 1995 2000 2005
Year

Datum
Yhat

LPUE Trend

0

100

200

300

400

500

600

700

1975 1980 1985 1990 1995 2000 2005
Year

Datum
Yhat

Figure A68. New Jersey region, Scenario 3.
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 LI Scenarios
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Figure A69.  Long Island region, biomass scenarios.

Figure A70. Southern New England region, 
biomass scenarios.
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SNE - Scenario 3
Population Dynamics
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Figure A71. Southern New England region,
Scenario 3.
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Figure A72. Regional biomass and annual 
fishing mortality rate over time based on KLAMZ 
and other models.  Values are from Table A24.
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Figure A73. Biomass and annual fishing mortality rate 
over time based on KLAMZ and other models, for the 
EEZ and the EEZ less GBK.  Values are from Table 
A24.
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Figure A76.  Ocean quahog biomass and fishing mortality
rate in relation to updated Biological Reference Points. 
Biomass and F estimates for 2002, as well as the 80% CIs, 
are from the A. ESB model or B. KLAMZ model.
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