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Figure C1. Gulf of Maine northern shrimp landings by fishing season. 
 
 
 
 
 

 
 
Figure C2. Distribution of monthly landings of Gulf of Maine northern shrimp, 
1984 – 1996. 
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Figure C3. Gulf of Maine northern shrimp landings by length, developmental 

stage, and fishing season. 
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Figure C3 continued. 
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Figure C3 continued. 

Dorsal carapace length in mm.

0

50

10 15 20 25 30

1998

0

50

10 15 20 25 30

male transitional female 1 ovigerous female 2

1997

Landings (millions of shrimp)

0

50

10 15 20 25 30

1999

0

50

10 15 20 25 30

2000

0

50

10 15 20 25 30

2001

0

50

10.0 15.0 20.0 25.0 30.0

2002



36th SAW Consensus Summary  359 

 

 Maine    Massachusetts and New Hampshire 

February
254 mt

0

2

4

6

8

10

12

14

Pe
rc

en
t F

re
qu

en
cy

Males          
3.0%
Trans & Fem I 
0.2%
Female II         
45.9%
Ovigerous   
50.9%

March
68 mt

0

2

4

6

8

10

12

14

<10.0 11.5 13.5 15.5 17.5 19.5 21.5 23.5 25.5 27.5 29.5 31.5 33.5

Dorsal Carapace Length (mm)

Pe
rc

en
t F

re
qu

en
cy

Males         
13.9%
Trans & Fem I 
4.5%
Female II         
76.3%
Ovigerous   
5.3%

February
39 mt

0

2

4

6

8

10

12

14

Pe
rc

en
t F

re
qu

en
cy Males          

3.0%
Trans & Fem I  
9.9%
Female II         
65.3%
Ovigerous   
21.8%

March
14 mt

0

2

4

6

8

10

12

14

<10.0 11.5 13.5 15.5 17.5 19.5 21.5 23.5 25.5 27.5 29.5 31.5 33.5

Dorsal Carapace Length (mm)
Pe

rc
en

t F
re

qu
en

cy

Males         
8.2%
Trans & Fem I
30.7%
Female II         
61.2%
Ovigerous   
0.0%

 
 

Figure C4a. Gulf of Maine northern shrimp landings by length, developmental stage, and month, 2002 fishing season. 
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Figure C4b.Gulf of Maine northern shrimp landings by length, developmental stage, and month, 

1996 fishing season. 
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Figure C5.    Nominal fishing effort, and CPUE. 

Above � trips from NMFS data. 

Below � Catch per unit effort in landings per trip, and per hour from state interview 

               data. 
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Figure C6. Research trawl survey indices of Gulf of Maine northern shrimp biomass (kg/tow). 
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Figure C7. State of Maine summer survey fixed station locations. 
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Figure C8. Northern shrimp survey strata and observed distribution of catch per tow (kg) 

collected during the NEFSC autumn bottom trawl survey in the western Gulf of Maine 
aboard the R/V Albatross IV, October 2001. 
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Figure C9.Gulf of Maine northern shrimp summer survey strata and observed distribution of 

catch per tow (kg) collected during 2002 aboard the R/V Gloria Michelle, July 22 � 
August 2, 2002. 
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Figure C10. Gulf of Maine summer survey indices of abundance (mean number per 

tow +/- 2 SE). 
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Figure C11. Gulf of Maine northern shrimp summer survey indices of abundance. 
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Figure C12. Gulf of Maine northern shrimp summer survey mean catch per tow by length and 
developmental stage, by survey year.  2-digit numbers are assumed 1.5 age year class. 
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Figure C12 continued. 
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Figure C12 continued. 
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 Figure C13. The �selectivity� method of deriving indices of abundance for fully-recruited and 

recruited Gulf of Maine northern shrimp from summer survey length frequencies. 
Example illustrated here is from 1996. 
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Figure C14. Summary of CSA for Gulf of Maine northern shrimp with least squares estimates, 

bootstrapped means, and 80% confidence intervals. 
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Figure C14 continued. 
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Figure C15. Summary results of CSA of Gulf of Maine northern shrimp with residuals. 

asdf

-0.40

-0.30

-0.20

-0.10

0.00

0.10

0.20

0.30

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

Survey Year
Re

si
du

al
s 

(fu
lly

 re
cr

ui
te

d)

-0.20

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

0.20

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

Survey Year

Re
si

du
al

s 
(p

re
-re

cr
ui

ts
)

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

Survey Year

Re
si

du
al

s 
(N

ca
lc

)



36th SAW Consensus Summary  375 

 

Figure C16a. Bootstrapped CSA estimates of fishing mortality for the 2002 fishing season 
(2001 survey year) for Gulf of Maine northern shrimp. 

 

Figure C16b. Bootstrapped CSA estimates of fishing mortality for the 2000-2002 fishing 
seasons (1999-2001 survey years) for Gulf of Maine northern shrimp. 
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Figure C16c. Bootstrapped CSA estimates of fishing mortality for the 2000-2002 fishing 
seasons (1999-2001 survey year) for Gulf of Maine northern shrimp using all 6000 
bootstrap iterations, and three year averages of the 2000 iterations (see text). 
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Figure C17a. Retrospective CSA estimates of fishing mortality for Gulf of 
Maine northern shrimp. 
 
 

 
 
 

Figure C17b. Retrospective CSA estimates of abundance (recruits and fully recruited) for Gulf 
of Maine northern shrimp. 

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001
Year

Fi
sh

in
g 

M
or

ta
lit

y 
(F

r+
n
)

0

200

400

600

800

1000

1200

1400

1600

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

Year

A
bu

nd
an

ce
 E

st
im

at
e 

(R
)

0

200

400

600

800

1000

1200

1400

1600

1800

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

Year

A
bu

nd
an

ce
 E

st
im

at
e 

(N
)



378  36th SAW Consensus Summary 

 

Figure C17c. Retrospective CSA estimates of biomass (recruits and fully recruited) for Gulf of 
Maine northern shrimp. 
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Figure C17d. Retrospective CSA estimates of q for Gulf of Maine northern 
shrimp. 
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Figure C18. Summary of results from ASPIC analysis of Gulf of Maine northern shrimp 
biomass dynamics, with residuals. 
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Figure C19. Estimates of fishing mortality (above) and stock biomass (below) for Gulf of Maine 

northern shrimp from CSA and surplus production (ASPIC) modeling. 
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Figure C20a. Biomass dynamics of the Gulf of Maine northern shrimp 
fishery, based on surplus production (ASPIC) modeling (above) and CSA (below) 
with possible fishing mortality and biomass reference points. 
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Figure C20b.  Biomass dynamics of Gulf of Maine northern shrimp from ASPIC 
modeling. 
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Figure C21.  Yield and egg production per recruit for Gulf of Maine northern shrimp. 



36th SAW Consensus Summary  385 

0

200

400

600

800

1000

1200

0 2 4 6 8

Spawning Stock Biomass Index (kg/tow)

Re
cr

ui
tm

en
t I

nd
ex

 (n
o.

 a
ge

 1
.5

 p
er

 to
w

)

03? 

02?

92

87

90

96 86

9188
85

9399
94

00

95

978998

01

 
Figure C22a. Relationship between summer survey indices of Gulf of Maine northern shrimp 

female biomass the summer before egg hatch to age 1.5 abundance two years later.  
Data labels indicate year of egg hatch. 
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Figure C22b. Relationship between egg production index for Gulf of Maine northern shrimp the 

summer before egg hatch to age 1.5 abundance two years later.  Data labels indicate 
year of egg hatch. 
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Figure C23.  Average annual sea surface temperature in °C at Boothbay Harbor, Maine. 
 




