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L. Georges Bank/Gulf of Maine White Hake by K.A. Sosebee 
 
1.0   Background 
 
This stock was last assessed and reviewed at the Groundfish Assessment Review Committee 
meeting in 2002 (NEFSC 2002a).  The AIM method was used to develop reference points and to 
assess the status of the stock relative to these reference points (NEFSC 2002b). Landings and 
discards of fish greater than 60 cm, were used in the model as well as autumn survey indices of 
biomass. Relative fishing mortality in 2001 was estimated to be more than twice the value for 
Fref. Biomass estimates were less than 1/2 Bmsy.  NEFSC spring and autumn research vessel 
bottom trawl survey indices had declined to near record low levels in 1999 but increased through 
2002 due to a moderate 1998 year class.  
 
2.0   The Fishery 
 
United States commercial landings of white hake increased from a low of 2,225 mt in 1997 to 
4,435 mt in 2003 (Table L1; Figure L1). Landings subsequently declined to 3,505 mt (-21%).  
Canadian landings declined to a time-series low of 90 mt. Discard estimates were derived for 
2002-2004 using the same method as in the previous assessment (Table L2; Figure L1). Discards 
decreased to 176 mt overall. Only otter trawl discards are used in the assessment and they 
decreased to 83 mt (Table L2).  
 
3.0  2005 Assessment 
 
Landings-at-length were estimated annually using port samples collected from 2002-2004. The 
sampling intensity was good (Table L3) and the coverage adequate, except for unclassified. As in 
the previous assessment, the unclassified landings were small and were added at the end.  
 
Discards-at-length were estimated annually using length samples collected from 2002 through 
2004. The otter trawl sampling in the observer program was low (zero samples in the first half) 
in 2002 so length data were pooled for the year (Table L4). 
 
The possible mis-identification of species is particularly a problem for the discards. To determine 
the potential extent of this problem, the data from the Observer Program were compared to the 
Dealer data for 2003.  There were 474 trips in the Observer Database which identified red or 
white hake in the catch. Out of these trips, 111 reported all hake were discarded. From the 
remaining trips, 151 were able to be matched to the Dealer Database. Twelve trips differed in the 
species identification which is less than 10% of the trips.  
 
The length compositions of both the landings and discards were broken out into fish <= 60 cm 
and fish > 60 cm. This length cutoff ensures that most of the fish > 60 cm are white hake since 
red hake seldom reach this size.  For years prior to 1985, an average proportion of fish > 60 cm 
for 1985-2000 was used to split the landings into two parts (75% > 60 cm). All discards prior to 
1989 were assumed to be <= 60 cm. The NEFSC surveys were also split into two parts as in the 
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commercial length compositions. The AIM method using biomass estimates from the NEFSC 
autumn survey as well as catch of animals greater than 60 cm was used to estimate relative 
fishing mortality and biomass in 2004.  
 
4.0 Assessment Results 
 
NEFSC research vessel bottom trawl survey abundance and biomass indices for white hake 
remained relatively low through autumn 1999, increased through 2002/2003 and subsequently 
declined (Table L5; Figure L2). The rate of decline for the > 60 cm portion of the stock was 
apparently greater than that for the stock as a whole through 1999 (Table L6; Figure L3).  The 
index increased through 2002 as the 1998 year class recruited into that size category. The catch 
of fish > 60 cm also increased through 2003 as this year class passed through (Table L7; Figure 
L3).  Exploitation (catch/three year average of survey biomass) on the 60+ cm component has 
increased since the 1970s (Figure L4, Table L8).  
 
Reference points for this stock were estimated at the previous GARM using the AIM model 
(NEFSC 2002a). The value for relative F to be used as a proxy for Fmsy was estimated to be 0.55. 
This value was used along with the estimate of MSY (4,234 mt) from the last accepted ASPIC 
model to determine a value of 7.70 kg/tow for a Bmsy proxy. The current value for biomass of 
3.01 kg/tow, although an increase over the last assessment, remains below that of ½ Bmsy and 
indicates that the stock is still overfished (Figure L4). Likewise, the relative F value of 1.18 is 
above Fmsy indicating that overfishing is still occurring (Figure L4). 
 
5.0 Comparison with Amendment 13 Projections 
 
Although the stock of white hake is still overfished, stock size has increased slightly since 2002. 
The Amendment 13 projections used a phased in fishing mortality and projected stock size to be 
lower than estimated in 2003 and 2004 (Figure L5). Therefore the stock is above the anticipated 
biomass in 2004. 
 
6.0 Panel Comments 
 
Small white hake may be misidentified as red hake in the commercial catch.  Unlike white hake, 
red hake seldom reach sizes of 60 cm or larger. To eliminate this potential source of confusion, 
in the assessment total length is used to separate the two species of fish, whereby fish larger than 
60 cm are assumed to be white hake and only these fish are included. An analysis of Observer 
and Dealer landings data for 2003 indicated that misidentification of the species landed occurred 
in 10% of the trips.  
 
The Panel expressed concern about omitting fish smaller than 60 cm from the assessment since 
during some years, these smaller fish constitute a large portion of the landings and survey 
biomass indices. As a result, the Panel recommended the examination of methods to incorporate 
fish less than 60 cm in future stock assessments.   
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6.0 Sources of Uncertainty 
 
* Catch at age (and length) not well characterized due to possible mis-identification of species in 
the commercial and sea sampling data, low sampling of commercial landings in some years, and 
sparse discard data. 
 
* Catchability of older ages in the survey. 
 
* Only part of the population is represented in the current AIM model 

7.0 References 
 
NEFSC. 2002a. Assessment of 20 Northeast Groundfish Stocks through 2001. A Report of the 
Groundfish Assessment Review Meeting (GARM), Northeast Fisheries Science Center, Woods 
Hole, Massachusetts, October 8-11, 2002.  NMFS/NEFSC, Woods Hole Laboratory Ref. Doc. 
02-16. 
 
NEFSC 2002b. Final Report of the Working Group on Re-Evaluation of Biological Reference 
Points for New England Groundfish. NMFS/NEFSC, Woods Hole Laboratory Ref. Doc. 02-04.



 

 2-344 

Table L1. Total Landings (mt,live) of white hake by country from the Gulf of Maine to Cape Hatteras (NAFO 
Subareas 5 and 6), 1964-2004. 
  
       Grand 
    Canada USA  Other  Total 
1964  29 3016  0  3045 
1965  0 2617  0  2617 
1966  0 1563  0  1563 
1967  16 1126  0  1142 
1968  85 1210  0  1295 
1969  34 1343  6  1383 
1970  46 1807  280  2133 
1971  100 2583  214  2897 
1972  40 2946  159  3145 
1973  117 3279  5  3401 
1974  232 3773  0  4005 
1975  146 3672  0  3818 
1976  195 4104  0  4299 
1977  170 4976  338  5484 
1978  155 4869  29  5053 
1979  251 4044  4  4299 
1980  305 4746  2  5053 
1981  454 5969  0  6423 
1982  764 6179  2  6945 
1983  810 6408  0  7218 
1984  1013 6757  0  7770 
1985  953 7353  0  8306 
1986  956 6109  0  7065 
1987  555 5818  0  6373 
1988  534 4783  0  5317 
1989  583 4548  0  5131 
1990  547 4927  0  5474 
1991  552 5607  0  6159 
1992  1138 8444  0  9582 
1993  1681 7466  0  9147 
1994  955 4737  0  5692 
1995  481 4333  0  4814 
1996  372 3287  0  3659 
1997  290 2225  0  2515 
1998  228 2364  0  2592 
1999         174    2624         0            2798 
2000         224    2990        0            3214 
2001         203    3482  0  3685 
2002         158    3266         0  3424 
2003         128    4435  0  4563 
2004          90    3505  0  3595



    
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 2
-3

45

Ta
bl

e 
L2

. W
hi

te
 h

ak
e 

di
sc

ar
ds

 (m
t) 

by
 h

al
f y

ea
r a

nd
 g

ea
r t

yp
e.

 O
nl

y 
O

tte
r t

ra
w

l d
is

ca
rd

s a
re

 u
se

d 
in

 th
e 

as
se

ss
m

en
t. 

 
 

 
 

 
 

 
 

 
 

 
 

 
     

   
   

   
   

   
   

 Ja
n-

Ju
ne

 
 

   
   

   
Ju

ly
-D

ec
  

 
   

   
   

   
to

ta
l 

 
 

 
 

tra
w

l 
sh

rim
p 

SG
N

 
 

tra
w

l 
sh

rim
p 

SG
N

 
 

tra
w

l 
sh

rim
p 

SG
N

 
 

To
ta

l 
19

89
 

 2
47

 
25

 
n/

a 
 

18
04

 
18

 
50

 
 

20
50

 
42

 
50

 
 

21
43

 
19

90
 

21
14

 
9 

11
 

 
21

82
 

27
 

65
 

 
42

97
 

37
 

76
 

 
44

09
 

19
91

 
 1

11
 

20
 

14
 

 
12

39
 

11
 

48
 

 
13

50
 

31
 

62
 

 
14

43
 

19
92

 
 3

50
 

14
 

29
 

 
36

4 
<1

 
86

 
 

71
5 

15
 

11
4 

 
84

4 
19

93
   

42
 

n/
a 

41
 

 
56

1 
n/

a 
63

 
 

60
3 

n/
a 

10
4 

 
70

7 
19

94
 

14
5 

n/
a 

18
 

 
85

 
n/

a 
19

 
 

23
0 

n/
a 

37
 

 
26

7 
19

95
 

33
 

n/
a 

9 
 

10
1 

n/
a 

45
 

 
13

4 
n/

a 
54

 
 

18
8 

19
96

 
57

 
n/

a 
18

 
 

46
0 

n/
a 

29
 

 
51

7 
n/

a 
47

 
 

56
4 

19
97

 
89

 
n/

a 
15

 
 

13
3 

n/
a 

15
 

 
22

2 
n/

a 
31

 
 

25
3 

19
98

 
81

 
n/

a 
6 

 
15

7 
n/

a 
35

 
 

23
8 

n/
a 

41
 

 
27

9 
19

99
 

24
 

n/
a 

16
 

 
20

51
 

n/
a 

4 
 

20
76

 
n/

a 
19

 
 

20
95

 
20

00
 

18
7 

n/
a 

6 
 

93
 

n/
a 

32
 

 
28

0 
n/

a 
38

 
 

31
8 

20
01

 
25

8 
n/

a 
15

 
 

11
6 

n/
a 

49
 

 
37

4 
n/

a 
65

 
 

43
9 

20
02

 
40

 
n/

a 
15

4 
 

68
 

n/
a 

80
 

 
10

8 
n/

a 
23

4 
 

34
2 

20
03

 
30

 
n/

a 
60

 
 

12
3 

n/
a 

41
 

 
15

3 
n/

a 
10

1 
 

25
4 

20
04

 
39

 
n/

a 
77

 
 

44
 

n/
a 

17
 

 
83

 
n/

a 
94

 
 

17
6 



  
 

 
2-

34
6

 
 

T
a
b
l
e
 
L
3
.
 
S
u
m
m
a
r
y
 
o
f
 
U
S
 
c
o
m
m
e
r
c
i
a
l
 
w
h
i
t
e
 
h
a
k
e
 
l
a
n
d
i
n
g
s
 
(
m
t
)
,
 
n
u
m
b
e
r
 
o
f
 
l
e
n
g
t
h
 
s
a
m
p
l
e
s
 
(
n
)
,
 
a
n
d
 
n
u
m
b
e
r
 
o
f
 
f
i
s
h
 
m
e
a
s
u
r
e
d
(
#
f
i
s
h
)
 
b
y

m
a
r
k
e
t
 
c
a
t
e
g
o
r
y
 
a
n
d
 
q
u
a
r
t
e
r
 
f
r
o
m
 
t
h
e
 
G
u
l
f
 
o
f
 
M
a
i
n
e
 
t
o
 
t
h
e
 
M
i
d
-
A
t
l
a
n
t
i
c
 
(
S
A
 
4
6
4
,
4
6
5
,
 
5
1
1
-
5
1
5
,
5
2
1
-
5
2
6
,
5
3
3
-
5
3
9
,
6
1
1
-
6
2
6
)
 
f
o
r
 
a
l
l
 
g
e
a
r

t
y
p
e
s
,
 
1
9
8
5
-
2
0
0
4
.
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
S
a
m
p
l
i
n
g
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
t
e
n
s
i
t
y
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
s
m
a
l
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
m
e
d
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
l
a
r
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
u
n
c
l
a
s
s
i
f
i
e
d
 
 
 
 
 
 
 
 
 
 
A
l
l
 
 
 
 
m
t
/
 

Y
e
a
r
 
 
 
 
 
 
 
Q
1
 
 
Q
2
 
 
 
Q
3
 
 
Q
4
 
 
s
u
m
 
 
 
 
 
Q
1
 
 
Q
2
 
 
 
Q
3
 
 
 
Q
4
 
 
s
u
m
 
 
 
 
Q
1
 
 
 
Q
2
 
 
 
Q
3
 
 
 
Q
4
 
 
s
u
m
 
 
 
 
Q
1
 
 
 
Q
2
 
 
 
Q
3
 
 
Q
4
 
 
 
s
u
m
 
T
o
t
a
l
 
s
a
m
p
l
e

1
9
8
5
 
 
 
m
t
 
1
2
9
 
1
6
2
 
 
2
3
5
 
1
6
7
 
 
6
9
4
 
 
 
 
 
6
3
 
 
7
8
 
 
1
8
1
 
 
1
2
4
 
 
4
4
6
 
 
 
2
3
7
 
 
4
3
3
 
1
1
3
5
 
 
6
2
3
 
2
4
2
8
 
 
 
3
6
7
 
 
7
3
7
 
1
6
9
0
 
9
8
8
 
 
3
7
8
2
 
 
7
3
4
9
 
 
 
2
7
2
 

 
 
 
 
 
 
 
 
N
 
 
 
-
 
 
 
2
 
 
 
 
4
 
 
 
3
 
 
 
 
9
 
 
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
 
 
5
 
 
 
 
5
 
 
 
 
3
 
 
 
1
3
 
 
 
 
 
-
 
 
 
 
1
 
 
 
 
3
 
 
 
1
 
 
 
 
 
5
 
 
 
 
2
7
 

 
 
 
 
#
f
i
s
h
 
 
 
-
 
2
3
3
 
 
3
2
3
 
3
1
7
 
 
8
7
3
 
 
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
6
3
2
 
 
5
1
9
 
 
2
7
1
 
1
4
2
2
 
 
 
 
 
-
 
 
1
0
1
 
 
2
9
3
 
1
0
4
 
 
 
4
9
8
 
 
2
7
9
3
 

1
9
8
6
 
 
 
m
t
 
 
5
9
 
1
3
4
 
 
1
0
5
 
1
0
0
 
 
3
9
8
 
 
 
 
 
8
6
 
 
8
9
 
 
 
5
5
 
 
 
5
4
 
 
2
8
4
 
 
 
2
7
4
 
 
4
2
2
 
 
8
3
5
 
 
4
1
7
 
1
9
4
8
 
 
 
4
5
5
 
 
7
5
2
 
1
5
7
8
 
6
9
4
 
 
3
4
7
8
 
 
6
1
0
7
 
 
 
2
3
5
 

 
 
 
 
 
 
 
 
N
 
 
 
1
 
 
 
3
 
 
 
 
2
 
 
 
1
 
 
 
 
7
 
 
 
 
 
 
1
 
 
 
1
 
 
 
 
-
 
 
 
 
2
 
 
 
 
4
 
 
 
 
 
1
 
 
 
 
3
 
 
 
 
2
 
 
 
 
1
 
 
 
 
7
 
 
 
 
 
2
 
 
 
 
2
 
 
 
 
3
 
 
 
1
 
 
 
 
 
8
 
 
 
 
2
6
 

 
 
 
 
#
f
i
s
h
 
1
0
2
 
2
6
3
 
 
2
1
5
 
1
0
1
 
 
6
8
1
 
 
 
 
 
9
4
 
1
2
2
 
 
 
 
-
 
 
2
2
9
 
 
4
4
5
 
 
 
1
2
2
 
 
3
1
5
 
 
2
4
8
 
 
 
9
6
 
 
7
8
1
 
 
 
2
1
5
 
 
2
0
6
 
 
2
9
2
 
1
0
6
 
 
 
8
1
9
 
 
2
7
2
6
 

1
9
8
7
 
 
 
m
t
 
 
9
8
 
3
0
0
 
 
6
4
1
 
5
7
6
 
1
6
1
6
 
 
 
 
 
1
3
 
 
4
9
 
 
1
2
2
 
 
1
2
3
 
 
3
0
6
 
 
 
1
7
1
 
 
3
2
6
 
 
9
4
3
 
 
3
7
2
 
1
8
1
3
 
 
 
2
6
2
 
 
4
8
2
 
1
0
3
5
 
3
0
1
 
 
2
0
8
0
 
 
5
8
1
4
 
 
 
1
9
4
 

 
 
 
 
 
 
 
 
N
 
 
 
-
 
 
 
2
 
 
 
 
4
 
 
 
5
 
 
 
1
1
 
 
 
 
 
 
-
 
 
 
2
 
 
 
 
1
 
 
 
 
1
 
 
 
 
4
 
 
 
 
 
-
 
 
 
 
1
 
 
 
 
6
 
 
 
 
3
 
 
 
1
0
 
 
 
 
 
2
 
 
 
 
1
 
 
 
 
1
 
 
 
1
 
 
 
 
 
5
 
 
 
 
3
0
 

 
 
 
 
#
f
i
s
h
 
 
 
-
 
2
4
0
 
 
2
9
1
 
5
0
7
 
1
0
3
8
 
 
 
 
 
 
-
 
2
0
3
 
 
 
9
1
 
 
1
0
9
 
 
4
0
3
 
 
 
 
 
-
 
 
1
1
1
 
 
5
1
8
 
 
2
3
6
 
 
8
6
5
 
 
 
2
1
8
 
 
1
4
0
 
 
1
1
2
 
1
2
5
 
 
 
5
9
5
 
 
2
9
0
1
 

1
9
8
8
 
 
 
m
t
 
1
8
1
 
5
4
9
 
 
8
9
3
 
3
9
7
 
2
0
2
0
 
 
 
 
 
2
6
 
 
8
2
 
 
2
6
2
 
 
1
2
0
 
 
4
8
9
 
 
 
1
3
6
 
 
3
3
0
 
 
6
9
5
 
 
3
2
5
 
1
4
8
6
 
 
 
 
7
3
 
 
1
3
7
 
 
4
3
7
 
1
3
4
 
 
 
7
8
2
 
 
4
7
7
6
 
 
 
1
6
5
 

 
 
 
 
 
 
 
 
N
 
 
 
5
 
 
 
6
 
 
 
 
3
 
 
 
5
 
 
 
1
9
 
 
 
 
 
 
1
 
 
 
1
 
 
 
 
1
 
 
 
 
-
 
 
 
 
3
 
 
 
 
 
1
 
 
 
 
1
 
 
 
 
2
 
 
 
 
1
 
 
 
 
5
 
 
 
 
 
-
 
 
 
 
1
 
 
 
 
-
 
 
 
1
 
 
 
 
 
2
 
 
 
 
2
9
 

 
 
 
 
#
f
i
s
h
 
5
5
8
 
7
6
4
 
 
2
4
0
 
4
7
8
 
2
0
4
0
 
 
 
 
1
0
0
 
 
9
2
 
 
1
0
5
 
 
 
 
-
 
 
2
9
7
 
 
 
1
1
2
 
 
1
2
1
 
 
2
1
4
 
 
 
8
5
 
 
5
3
2
 
 
 
 
 
-
 
 
1
0
0
 
 
 
 
-
 
 
4
1
 
 
 
1
4
1
 
 
3
0
1
0
 

1
9
8
9
 
 
 
m
t
 
1
4
9
 
2
2
1
 
 
4
0
4
 
3
5
8
 
1
1
3
2
 
 
 
 
 
4
1
 
 
5
4
 
 
1
2
4
 
 
 
6
8
 
 
2
8
7
 
 
 
1
8
8
 
 
4
7
3
 
 
9
0
4
 
 
4
7
0
 
2
0
3
5
 
 
 
 
3
3
 
 
1
9
0
 
 
7
7
4
 
 
9
6
 
 
1
0
9
2
 
 
4
5
4
7
 
 
 
3
5
0
 

 
 
 
 
 
 
 
 
N
 
 
 
1
 
 
 
1
 
 
 
 
2
 
 
 
2
 
 
 
 
6
 
 
 
 
 
 
-
 
 
 
-
 
 
 
 
1
 
 
 
 
-
 
 
 
 
1
 
 
 
 
 
-
 
 
 
 
-
 
 
 
 
2
 
 
 
 
2
 
 
 
 
4
 
 
 
 
 
1
 
 
 
 
-
 
 
 
 
1
 
 
 
-
 
 
 
 
 
2
 
 
 
 
1
3
 

 
 
 
 
#
f
i
s
h
 
 
9
1
 
 
9
4
 
 
2
1
3
 
1
9
5
 
 
5
9
3
 
 
 
 
 
 
-
 
 
 
-
 
 
1
0
3
 
 
 
 
-
 
 
1
0
3
 
 
 
 
 
-
 
 
 
 
-
 
 
2
0
6
 
 
2
0
4
 
 
4
1
0
 
 
 
1
0
0
 
 
 
 
-
 
 
1
0
6
 
 
 
-
 
 
 
2
0
6
 
 
1
3
1
2
 

1
9
9
0
 
 
 
m
t
 
2
0
7
 
4
1
1
 
 
8
8
5
 
4
5
0
 
 
1
9
5
3
 
 
 
 
4
3
 
1
0
8
 
 
3
0
3
 
 
1
7
1
 
 
6
2
5
 
 
 
1
6
7
 
 
3
0
0
 
 
5
9
6
 
 
3
2
0
 
1
3
8
2
 
 
 
 
2
4
 
 
1
8
2
 
 
5
8
0
 
1
7
6
 
 
 
9
6
2
 
 
4
9
2
2
 
 
 
2
3
4
 

 
 
 
 
 
 
 
 
N
 
 
 
3
 
 
 
4
 
 
 
 
4
 
 
 
2
 
 
 
 
1
3
 
 
 
 
 
-
 
 
 
-
 
 
 
 
2
 
 
 
 
1
 
 
 
 
3
 
 
 
 
 
2
 
 
 
 
-
 
 
 
 
1
 
 
 
 
1
 
 
 
 
4
 
 
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
 
 
1
 
 
 
 
 
1
 
 
 
 
2
1
 

 
 
 
 
#
f
i
s
h
 
3
0
9
 
4
0
8
 
 
3
9
9
 
1
5
1
 
 
1
2
6
7
 
 
 
 
 
-
 
 
 
-
 
 
3
0
2
 
 
 
9
9
 
 
4
0
1
 
 
 
2
1
4
 
 
 
 
-
 
 
1
0
1
 
 
1
0
3
 
 
4
1
8
 
 
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
1
0
1
 
 
 
1
0
1
 
 
2
0
8
7

1
9
9
1
 
 
 
m
t
 
1
5
0
 
3
6
6
 
1
2
1
5
 
6
1
2
 
 
2
3
4
2
 
 
 
 
8
8
 
1
6
0
 
 
3
8
1
 
 
1
2
9
 
 
7
5
8
 
 
 
1
2
6
 
 
2
4
1
 
 
5
3
3
 
 
3
3
8
 
1
2
3
8
 
 
 
 
5
2
 
 
3
5
8
 
 
7
1
4
 
1
3
8
 
 
1
2
6
2
 
 
5
6
0
1
 
 
 
1
5
6
 

 
 
 
 
 
 
 
 
N
 
 
 
2
 
 
 
5
 
 
 
 
6
 
 
 
4
 
 
 
 
1
7
 
 
 
 
 
1
 
 
 
1
 
 
 
 
3
 
 
 
 
1
 
 
 
 
6
 
 
 
 
 
4
 
 
 
 
1
 
 
 
 
1
 
 
 
 
4
 
 
 
1
0
 
 
 
 
 
-
 
 
 
 
2
 
 
 
 
1
 
 
 
-
 
 
 
 
 
3
 
 
 
 
3
6

 
 
 
 
#
f
i
s
h
 
1
5
1
 
4
7
1
 
 
4
8
5
 
2
4
4
 
 
1
3
5
1
 
 
 
1
0
3
 
1
0
0
 
 
3
8
2
 
 
1
0
0
 
 
6
8
5
 
 
 
3
7
5
 
 
 
9
9
 
 
 
9
6
 
 
5
3
9
 
1
1
0
9
 
 
 
 
 
-
 
 
2
0
7
 
 
 
9
4
 
 
 
-
 
 
 
3
0
1
 
 
3
4
4
6

1
9
9
2
 
 
 
m
t
 
4
2
4
 
6
2
6
 
1
7
3
5
 
8
4
8
 
 
3
6
3
3
 
 
 
1
0
2
 
2
0
2
 
 
7
6
6
 
 
3
5
8
 
1
4
2
8
 
 
 
2
3
1
 
 
3
5
1
 
 
6
9
9
 
 
3
7
1
 
1
6
5
1
 
 
 
 
6
0
 
 
2
8
0
 
1
2
4
6
 
1
4
1
 
 
1
7
2
7
 
 
8
4
3
9
 
 
 
2
1
1
 

 
 
 
 
 
 
 
 
N
 
 
 
4
 
 
 
4
 
 
 
 
8
 
 
 
3
 
 
 
 
1
9
 
 
 
 
 
1
 
 
 
4
 
 
 
 
3
 
 
 
 
3
 
 
 
1
1
 
 
 
 
 
-
 
 
 
 
2
 
 
 
 
3
 
 
 
 
2
 
 
 
 
7
 
 
 
 
 
1
 
 
 
 
-
 
 
 
 
2
 
 
 
-
 
 
 
 
 
3
 
 
 
 
4
0

 
 
 
 
#
f
i
s
h
 
3
2
9
 
4
3
2
 
 
6
5
5
 
2
4
0
 
 
1
6
5
6
 
 
 
 
8
0
 
3
8
8
 
 
2
6
6
 
 
3
1
7
 
1
0
5
1
 
 
 
 
 
-
 
 
1
9
4
 
 
3
2
5
 
 
2
9
7
 
 
8
1
6
 
 
 
 
9
7
 
 
 
 
-
 
 
2
3
7
 
 
 
-
 
 
 
3
3
4
 
 
3
8
5
7

1
9
9
3
 
 
 
m
t
 
3
3
1
 
5
0
2
 
 
4
5
3
 
2
1
4
 
 
1
5
0
0
 
 
 
1
6
1
 
3
9
7
 
1
1
1
7
 
 
4
6
1
 
2
1
3
6
 
 
 
1
7
3
 
 
4
7
6
 
 
7
9
5
 
 
4
1
6
 
1
8
6
0
 
 
 
 
9
4
 
 
4
6
3
 
 
9
7
5
 
4
3
3
 
 
1
9
6
5
 
 
7
4
6
2
 
 
 
1
9
1
 

 
 
 
 
 
 
 
 
N
 
 
 
2
 
 
 
5
 
 
 
 
4
 
 
 
1
 
 
 
 
1
2
 
 
 
 
 
2
 
 
 
3
 
 
 
 
2
 
 
 
 
1
 
 
 
 
8
 
 
 
 
 
2
 
 
 
 
3
 
 
 
 
7
 
 
 
 
2
 
 
 
1
4
 
 
 
 
 
-
 
 
 
 
2
 
 
 
 
2
 
 
 
1
 
 
 
 
 
5
 
 
 
 
3
9

 
 
 
 
#
f
i
s
h
 
1
5
0
 
5
0
4
 
 
2
7
5
 
 
5
0
 
 
 
9
7
9
 
 
 
1
8
4
 
3
0
9
 
 
1
9
6
 
 
 
9
5
 
 
7
8
4
 
 
 
1
9
9
 
 
2
6
2
 
 
6
7
6
 
 
1
7
5
 
1
3
1
2
 
 
 
 
 
-
 
 
2
1
4
 
 
1
9
6
 
 
9
7
 
 
 
5
0
7
 
 
3
5
8
2
 

1
9
9
4
 
 
 
m
t
 
 
6
3
 
 
8
2
 
 
1
1
6
 
 
5
6
 
 
 
3
1
7
 
 
 
1
5
4
 
3
7
4
 
 
5
9
3
 
 
2
6
5
 
1
3
8
6
 
 
 
2
0
6
 
 
4
8
1
 
 
6
8
7
 
 
4
0
7
 
1
7
8
2
 
 
 
1
9
3
 
 
3
5
2
 
 
4
5
7
 
2
5
1
 
 
1
2
5
2
 
 
4
7
3
7
 
 
 
1
4
4
 

 
 
 
 
 
 
 
 
N
 
 
 
-
 
 
 
2
 
 
 
 
4
 
 
 
1
 
 
 
 
 
7
 
 
 
 
 
-
 
 
 
2
 
 
 
 
3
 
 
 
 
3
 
 
 
 
8
 
 
 
 
 
-
 
 
 
 
3
 
 
 
 
4
 
 
 
 
2
 
 
 
 
9
 
 
 
 
 
-
 
 
 
 
2
 
 
 
 
4
 
 
 
3
 
 
 
 
 
9
 
 
 
 
3
3
 

 
 
 
 
#
f
i
s
h
 
 
 
-
 
1
6
7
 
 
3
8
6
 
1
0
0
 
 
 
6
5
3
 
 
 
 
 
-
 
2
3
0
 
 
3
0
5
 
 
2
7
2
 
 
8
0
7
 
 
 
 
 
-
 
 
3
0
3
 
 
3
6
3
 
 
3
0
4
 
 
9
7
0
 
 
 
 
 
-
 
 
2
3
6
 
 
4
3
1
 
3
7
2
 
 
1
0
3
9
 
 
3
4
6
9
 



     
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 2

-3
47

 

T
a
b
l
e
 
L
3
.
c
o
n
t
.
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
S
a
m
p
l
i
n
g
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
n
t
e
n
s
i
t
y
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
s
m
a
l
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
m
e
d
i
u
m
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
l
a
r
g
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
u
n
c
l
a
s
s
i
f
i
e
d
 
 
 
 
 
 
 
 
 
 
A
l
l
 
 
 
 
m
t
/
 

Y
e
a
r
 
 
 
 
 
 
 
Q
1
 
 
Q
2
 
 
 
Q
3
 
 
Q
4
 
 
s
u
m
 
 
 
 
 
Q
1
 
 
Q
2
 
 
 
Q
3
 
 
 
Q
4
 
 
s
u
m
 
 
 
 
Q
1
 
 
 
Q
2
 
 
 
Q
3
 
 
 
Q
4
 
 
s
u
m
 
 
 
 
Q
1
 
 
 
Q
2
 
 
 
Q
3
 
 
Q
4
 
 
 
s
u
m
 
T
o
t
a
l
 
s
a
m
p
l
e

1
9
9
5
 
 
 
m
t
 
 
3
9
 
 
4
3
 
 
 
9
8
 
 
5
6
 
 
 
2
4
5
 
 
 
1
4
0
 
2
3
8
 
 
6
1
6
 
 
3
9
9
 
1
3
9
3
 
 
 
1
9
7
 
 
3
9
8
 
 
5
9
5
 
 
3
7
4
 
1
5
6
4
 
 
 
1
3
4
 
 
2
2
5
 
 
5
0
4
 
2
6
8
 
 
1
1
3
0
 
 
4
3
3
3
 
 
 
3
6
1
 

 
 
 
 
 
 
 
 
N
 
 
 
-
 
 
 
1
 
 
 
 
1
 
 
 
1
 
 
 
 
 
3
 
 
 
 
 
-
 
 
 
2
 
 
 
 
2
 
 
 
 
1
 
 
 
 
5
 
 
 
 
 
-
 
 
 
 
2
 
 
 
 
-
 
 
 
 
1
 
 
 
 
3
 
 
 
 
 
-
 
 
 
 
1
 
 
 
 
-
 
 
 
-
 
 
 
 
 
1
 
 
 
 
1
2
 

 
 
 
 
#
f
i
s
h
 
 
 
-
 
1
0
7
 
 
 
9
7
 
1
0
5
 
 
 
3
0
9
 
 
 
 
 
-
 
1
9
1
 
 
2
2
2
 
 
1
1
1
 
 
5
2
4
 
 
 
 
 
-
 
 
2
2
1
 
 
 
 
-
 
 
1
0
3
 
 
3
2
4
 
 
 
 
 
-
 
 
1
0
0
 
 
 
 
-
 
 
 
-
 
 
 
1
0
0
 
 
1
2
5
7
 

1
9
9
6
 
 
 
m
t
 
 
2
3
 
 
3
4
 
 
 
8
0
 
 
4
3
 
 
 
1
8
1
 
 
 
 
9
6
 
2
0
7
 
 
5
3
1
 
 
2
6
9
 
1
1
0
3
 
 
 
2
0
8
 
 
3
3
1
 
 
4
1
6
 
 
2
8
0
 
1
2
3
4
 
 
 
1
1
0
 
 
1
5
2
 
 
3
3
9
 
1
6
9
 
 
 
7
6
9
 
 
3
2
8
7
 
 
 
1
2
2
 

 
 
 
 
 
 
 
 
N
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
 
-
 
 
 
 
 
1
 
 
 
-
 
 
 
 
4
 
 
 
 
4
 
 
 
 
9
 
 
 
 
 
-
 
 
 
 
2
 
 
 
 
4
 
 
 
 
5
 
 
 
1
1
 
 
 
 
 
1
 
 
 
 
1
 
 
 
 
3
 
 
 
2
 
 
 
 
 
7
 
 
 
 
2
7
 

 
 
 
 
#
f
i
s
h
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
 
-
 
 
 
1
0
1
 
 
 
-
 
 
4
3
5
 
 
5
4
1
 
1
0
7
7
 
 
 
 
 
-
 
 
2
0
2
 
 
4
5
1
 
 
7
5
9
 
1
4
1
2
 
 
 
1
2
7
 
 
 
7
2
 
 
3
2
6
 
2
2
0
 
 
 
7
4
5
 
 
3
2
3
4
 

1
9
9
7
 
 
 
m
t
 
 
3
1
 
 
5
8
 
 
1
2
4
 
 
8
3
 
 
 
2
9
5
 
 
 
 
7
6
 
1
1
3
 
 
3
6
9
 
 
1
9
3
 
 
7
5
1
 
 
 
1
4
6
 
 
1
4
6
 
 
4
3
8
 
 
3
3
5
 
1
0
6
5
 
 
 
 
3
4
 
 
 
2
8
 
 
 
2
6
 
 
2
6
 
 
 
1
1
3
 
 
2
2
2
5
 
 
 
 
3
2
 

 
 
 
 
 
 
 
 
N
 
 
 
4
 
 
 
2
 
 
 
 
4
 
 
 
2
 
 
 
 
1
2
 
 
 
 
 
3
 
 
 
7
 
 
 
 
6
 
 
 
1
3
 
 
 
2
9
 
 
 
 
 
5
 
 
 
 
7
 
 
 
 
7
 
 
 
 
9
 
 
 
2
8
 
 
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
 
 
1
 
 
 
 
 
1
 
 
 
 
7
0
 

 
 
 
 
#
f
i
s
h
 
4
5
8
 
2
0
6
 
 
4
3
0
 
2
6
1
 
 
1
3
5
5
 
 
 
2
7
6
 
6
9
4
 
 
5
6
4
 
1
2
0
0
 
2
7
3
4
 
 
 
5
4
1
 
 
7
2
0
 
 
6
7
8
 
 
8
9
6
 
2
8
3
5
 
 
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
 
5
8
 
 
 
 
5
8
 
 
6
9
8
2

1
9
9
8
 
 
 
m
t
 
 
3
1
 
 
5
4
 
 
1
2
8
 
1
0
5
 
 
 
3
1
8
 
 
 
 
5
5
 
 
7
7
 
 
2
1
8
 
 
1
5
2
 
 
5
0
2
 
 
 
1
5
9
 
 
3
1
1
 
 
5
7
1
 
 
4
0
7
 
1
4
4
9
 
 
 
 
2
8
 
 
 
2
3
 
 
 
3
4
 
 
1
4
 
 
 
1
0
0
 
 
2
3
7
0
 
 
 
 
7
4
 

 
 
 
 
 
 
 
 
N
 
 
 
1
 
 
 
2
 
 
 
 
1
 
 
 
1
 
 
 
 
 
5
 
 
 
 
 
3
 
 
 
-
 
 
 
 
3
 
 
 
 
2
 
 
 
 
8
 
 
 
 
 
7
 
 
 
 
2
 
 
 
 
8
 
 
 
 
1
 
 
 
1
8
 
 
 
 
 
-
 
 
 
 
-
 
 
 
 
1
 
 
 
-
 
 
 
 
 
1
 
 
 
 
3
2
 

 
 
 
 
#
f
i
s
h
 
 
5
3
 
2
2
0
 
 
1
2
0
 
 
5
9
 
 
 
4
5
2
 
 
 
3
2
7
 
 
 
-
 
 
4
0
2
 
 
3
0
5
 
1
0
3
4
 
 
 
6
8
4
 
 
2
1
3
 
1
3
1
1
 
 
1
1
0
 
2
3
1
8
 
 
 
 
 
-
 
 
 
 
-
 
 
1
1
8
 
 
 
-
 
 
 
1
1
8
 
 
3
9
2
2
 

1
9
9
9
 
 
 
m
t
 
 
5
0
 
 
7
6
 
 
1
0
3
 
 
8
7
 
 
 
3
1
7
 
 
 
 
8
5
 
1
1
0
 
 
2
3
6
 
 
1
4
9
 
 
5
8
0
 
 
 
3
0
3
 
 
4
6
8
 
 
6
3
3
 
 
2
5
7
 
1
6
6
1
 
 
 
 
1
1
 
 
 
1
4
 
 
 
2
5
 
 
1
6
 
 
 
 
6
6
 
 
2
6
2
4
 
 
 
1
1
9
 

 
 
 
 
 
 
 
 
N
 
 
 
-
 
 
 
-
 
 
 
 
1
 
 
 
-
 
 
 
 
 
1
 
 
 
 
 
1
 
 
 
1
 
 
 
 
3
 
 
 
 
4
 
 
 
 
9
 
 
 
 
 
1
 
 
 
 
6
 
 
 
 
2
 
 
 
 
3
 
 
 
1
2
 
 
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
 
-
 
 
 
 
2
2
 

 
 
 
 
#
f
i
s
h
 
 
 
-
 
 
 
-
 
 
1
1
9
 
 
 
-
 
 
 
1
1
9
 
 
 
1
1
1
 
1
0
2
 
 
3
1
5
 
 
3
1
3
 
 
8
4
1
 
 
 
1
6
6
 
 
6
6
5
 
 
2
0
2
 
 
3
2
7
 
1
3
6
0
 
 
 
 
 
-
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
 
-
 
 
2
3
2
0
 

2
0
0
0
 
 
 
m
t
 
 
5
5
 
 
7
0
 
 
 
8
1
 
 
8
1
 
 
 
2
8
6
 
 
 
1
1
8
 
2
0
2
 
 
2
8
9
 
 
2
0
1
 
 
8
1
1
 
 
 
2
9
3
 
 
4
9
7
 
 
5
9
6
 
 
4
4
6
 
1
8
3
3
 
 
 
 
1
4
 
 
 
1
5
 
 
2
0
 
 
 
1
2
 
 
 
 
6
0
 
 
2
9
9
0
 
 
 
1
2
0
 

 
 
 
 
 
 
 
 
N
 
 
 
4
 
 
 
-
 
 
 
 
-
 
 
 
1
 
 
 
 
 
5
 
 
 
 
 
5
 
 
 
1
 
 
 
 
5
 
 
 
 
4
 
 
 
1
5
 
 
 
 
 
1
 
 
 
 
1
 
 
 
 
-
 
 
 
 
3
 
 
 
 
5
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
 
 
2
5
 

 
 
 
 
#
f
i
s
h
 
4
2
8
 
 
 
-
 
 
 
 
-
 
1
2
3
 
 
 
5
5
1
 
 
 
5
2
7
 
1
0
6
 
 
5
7
3
 
 
4
5
0
 
1
6
5
6
 
 
 
1
0
3
 
 
1
2
6
 
 
 
 
-
 
 
3
3
6
 
 
5
6
5
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
2
7
7
2
 

2
0
0
1
 
 
 
m
t
 
 
5
9
 
1
2
2
 
 
1
6
7
 
1
7
7
 
 
 
5
2
5
 
 
 
1
3
1
 
1
5
5
 
 
2
1
9
 
 
3
1
0
 
 
8
1
5
 
 
 
4
1
3
 
 
4
9
7
 
 
6
9
7
 
 
4
3
4
 
2
0
4
1
 
 
 
 
1
0
 
 
 
2
2
 
 
5
7
 
 
 
1
2
 
 
 
1
0
1
 
 
3
4
8
2
 
 
 
 
9
7
 

 
 
 
 
 
 
 
 
N
 
 
 
2
 
 
 
3
 
 
 
 
2
 
 
 
2
 
 
 
 
 
9
 
 
 
 
 
2
 
 
 
1
 
 
 
 
2
 
 
 
 
2
 
 
 
 
7
 
 
 
 
 
3
 
 
 
 
4
 
 
 
 
7
 
 
 
 
6
 
 
 
2
0
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
 
 
3
6
 

 
 
 
#
 
f
i
s
h
 
2
3
1
 
3
2
9
 
 
2
1
3
 
2
2
4
 
 
 
9
9
7
 
 
 
2
2
1
 
1
0
0
 
 
2
3
5
 
 
2
1
5
 
 
7
7
1
 
 
 
3
2
8
 
 
4
5
6
 
 
7
9
7
 
 
6
6
0
 
2
2
4
1
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
4
0
0
9

2
0
0
2
 
 
 
m
t
 
1
2
5
 
 
5
8
 
 
 
5
1
 
 
3
1
 
 
 
2
6
4
 
 
 
3
3
0
 
1
8
6
 
 
2
3
4
 
 
1
6
3
 
 
9
1
2
 
 
 
4
5
4
 
 
3
7
8
 
 
6
4
0
 
 
5
7
6
 
2
0
4
7
 
 
 
 
 
7
 
 
 
1
4
 
 
1
5
 
 
 
 
6
 
 
 
 
4
3
 
 
3
2
6
6
 
 
 
 
5
8
 

 
 
 
 
 
 
 
 
N
 
 
 
-
 
 
 
2
 
 
 
 
1
 
 
1
1
 
 
 
 
1
4
 
 
 
 
 
6
 
 
 
4
 
 
 
 
4
 
 
 
 
7
 
 
 
2
1
 
 
 
 
 
7
 
 
 
 
4
 
 
 
 
7
 
 
 
 
3
 
 
 
2
1
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
 
 
5
6
 

 
 
 
#
 
f
i
s
h
 
 
 
-
 
1
5
4
 
 
1
0
3
 
9
6
8
 
 
1
2
2
5
 
 
 
6
2
6
 
3
9
1
 
 
4
1
7
 
 
6
2
9
 
2
0
6
3
 
 
 
7
6
8
 
 
3
7
2
 
 
6
6
5
 
 
3
3
5
 
2
1
4
0
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
5
4
2
8
 

2
0
0
3
 
 
 
m
t
 
 
3
5
 
 
2
0
 
 
 
4
2
 
 
3
2
 
 
 
1
2
9
 
 
 
1
5
3
 
 
9
2
 
 
1
5
8
 
 
1
3
4
 
 
5
3
7
 
 
 
9
1
8
 
 
9
9
7
 
1
0
6
6
 
 
7
4
3
 
3
7
2
4
 
 
 
 
 
6
 
 
 
 
5
 
 
2
6
 
 
 
 
9
 
 
 
 
4
6
 
 
4
4
3
5
 
 
 
 
4
6
 

 
 
 
 
 
 
 
 
N
 
 
 
3
 
 
 
6
 
 
 
 
6
 
 
 
4
 
 
 
 
1
9
 
 
 
 
 
4
 
 
 
8
 
 
 
 
4
 
 
 
 
8
 
 
 
2
4
 
 
 
 
 
6
 
 
 
1
4
 
 
 
1
7
 
 
 
1
7
 
 
 
5
4
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
 
 
9
7
 

 
 
 
#
 
f
i
s
h
 
2
4
9
 
4
2
4
 
 
3
0
6
 
2
0
8
 
 
1
1
8
7
 
 
 
3
5
5
 
7
6
8
 
 
3
8
7
 
 
7
9
6
 
2
3
0
6
 
 
 
5
7
6
 
1
3
6
9
 
1
6
2
0
 
1
6
6
5
 
5
2
3
0
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
8
7
2
3
 

2
0
0
4
 
 
 
m
t
 
 
1
7
 
 
1
7
 
 
 
4
4
 
 
3
8
 
 
 
1
1
6
 
 
 
1
1
3
 
 
8
7
 
 
1
8
0
 
 
1
2
2
 
 
5
0
3
 
 
 
8
6
9
 
 
6
3
2
 
 
7
2
1
 
 
4
2
0
 
2
6
4
2
 
 
 
 
 
5
 
 
 
5
3
 
 
9
8
 
 
 
8
8
 
 
 
2
4
5
 
 
3
5
0
5
 
 
 
 
4
2
 

 
 
 
 
 
 
 
 
N
 
 
 
2
 
 
 
3
 
 
 
 
-
 
 
 
7
 
 
 
 
1
2
 
 
 
 
 
5
 
 
 
5
 
 
 
 
2
 
 
 
 
6
 
 
 
1
8
 
 
 
 
2
0
 
 
 
1
4
 
 
 
 
5
 
 
 
1
5
 
 
 
5
4
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
 
 
8
4
 

 
 
 
#
 
f
i
s
h
 
 
8
3
 
1
6
2
 
 
 
 
-
 
4
4
5
 
 
 
6
9
0
 
 
 
3
8
3
 
4
5
6
 
 
2
1
1
 
 
5
7
9
 
1
6
2
9
 
 
2
0
6
2
 
1
4
7
4
 
 
5
2
4
 
1
2
1
3
 
5
2
7
3
 
 
 
 
 
-
 
 
 
 
-
 
 
 
-
 
 
 
 
-
 
 
 
 
 
-
 
 
7
5
9
2



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
-3

48
 

 

T
a
b
l
e
 
L
4
.
 
S
u
m
m
a
r
y
 
o
f
 
D
o
m
e
s
t
i
c
 
O
b
s
e
r
v
e
r
 
n
u
m
b
e
r
 
o
f
 
t
r
i
p
s
 
(
t
r
i
p
s
)
 
a
n
d
 
n
u
m
b
e
r
 
o
f
 
l
e
n
g
t
h
 
s
a
m
p
l
e
s
 
t
a
k
e
n
 
(
l
e
n
)
 
b
y
 
g
e
a
r
 
t
y
p
e
,
 
h
a
l
f
 
y
e
a
r
,
 
a
n
d
 

c
a
t
c
h
 
d
i
s
p
o
s
i
t
i
o
n
,
 
1
9
8
9
-
2
0
0
4
.
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
i
n
k
 
G
i
l
l
 
N
e
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
O
t
t
e
r
 
T
r
a
w
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G
r
a
n
d
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
H
a
l
f
 
1
 
 
 
 
 
 
 
 
H
a
l
f
 
2
 
 
 
 
 
 
 
 
 
T
o
t
a
l
 
 
 
 
 
 
 
 
 
 
 
 
H
a
l
f
 
1
 
 
 
 
 
 
 
 
 
 
H
a
l
f
 
2
 
 
 
 
 
 
 
 
T
o
t
a
l
 
 
 
 
 
 
 
 
T
o
t
a
l
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
K
e
p
t
 
 
 
D
i
s
c
 
 
 
 
K
e
p
t
 
 
 
D
i
s
c
 
 
 
 
K
e
p
t
 
 
 
 
D
i
s
c
 
 
 
 
K
e
p
t
 
 
 
 
D
i
s
c
 
 
 
 
K
e
p
t
 
 
 
D
i
s
c
 
 
 
 
K
e
p
t
 
 
D
i
s
c
 
 
 
 
K
e
p
t
 
 
D
i
s
c
 

1
9
8
9
 
 
t
r
i
p
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
4
 
 
 
 
 
 
1
 
 
 
 
 
 
1
4
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
4
 
 
 
 
 
 
1
0
 
 
 
 
 
 
 
3
 
 
 
 
 
 
1
9
 
 
 
 
 
 
7
 
 
 
 
 
2
9
 
 
 
 
 
2
1
 
 
 
 
3
0
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
1
2
 
 
 
 
 
 
2
 
 
 
 
 
5
1
2
 
 
 
 
 
 
 
2
 
 
 
 
 
1
2
3
 
 
 
 
 
9
1
6
 
 
 
 
 
1
5
4
 
 
 
 
1
7
3
4
 
 
 
 
2
7
7
 
 
 
2
6
5
0
 
 
 
 
7
8
9
 
 
2
6
5
2
 

1
9
9
0
 
 
t
r
i
p
s
 
 
 
 
 
 
6
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8
 
 
 
 
 
 
1
 
 
 
 
 
 
1
4
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
3
 
 
 
 
 
 
 
4
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
5
 
 
 
 
 
 
4
 
 
 
 
 
 
9
 
 
 
 
 
1
8
 
 
 
 
1
0
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
2
0
6
 
 
 
 
 
 
 
 
 
 
 
1
1
9
7
 
 
 
 
 
3
2
 
 
 
 
1
4
0
3
 
 
 
 
 
 
3
2
 
 
 
 
 
 
6
9
 
 
 
 
 
 
5
3
 
 
 
 
 
1
3
8
 
 
 
 
 
3
1
2
 
 
 
 
2
0
7
 
 
 
 
3
6
5
 
 
 
1
6
1
0
 
 
 
3
9
7
 

1
9
9
1
 
 
t
r
i
p
s
 
 
 
 
 
2
0
 
 
 
 
 
 
1
 
 
 
 
 
 
8
9
 
 
 
 
 
 
7
 
 
 
 
 
1
0
9
 
 
 
 
 
 
 
8
 
 
 
 
 
 
 
2
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
3
 
 
 
 
 
 
 
2
 
 
 
 
 
 
5
 
 
 
 
 
 
3
 
 
 
 
1
1
4
 
 
 
 
1
1
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
2
5
2
6
 
 
 
 
1
3
5
 
 
 
 
9
9
7
3
 
 
 
 
 
3
0
 
 
 
1
2
4
9
9
 
 
 
 
 
1
6
5
 
 
 
 
 
 
5
3
 
 
 
 
 
1
8
0
 
 
 
 
 
4
1
3
 
 
 
 
 
 
4
5
 
 
 
 
4
6
6
 
 
 
 
2
2
5
 
 
1
2
9
6
5
 
 
 
3
9
0
 

1
9
9
2
 
 
t
r
i
p
s
 
 
 
 
 
3
4
 
 
 
 
 
 
1
 
 
 
 
 
1
8
2
 
 
 
 
 
 
4
 
 
 
 
 
2
1
6
 
 
 
 
 
 
 
5
 
 
 
 
 
 
 
7
 
 
 
 
 
 
 
6
 
 
 
 
 
 
 
2
 
 
 
 
 
 
 
4
 
 
 
 
 
 
9
 
 
 
 
 
1
0
 
 
 
 
2
2
5
 
 
 
 
1
5
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
1
6
2
0
 
 
 
 
 
 
1
 
 
 
 
8
4
7
3
 
 
 
 
 
 
4
 
 
 
1
0
0
9
3
 
 
 
 
 
 
 
5
 
 
 
 
 
2
6
5
 
 
 
 
 
 
1
7
 
 
 
 
 
 
5
9
 
 
 
 
 
1
4
4
 
 
 
 
3
2
4
 
 
 
 
1
6
1
 
 
1
0
4
1
7
 
 
 
1
6
6
 

1
9
9
3
 
 
t
r
i
p
s
 
 
 
 
 
2
6
 
 
 
 
 
 
1
 
 
 
 
 
1
2
9
 
 
 
 
 
1
0
 
 
 
 
 
1
5
5
 
 
 
 
 
 
1
1
 
 
 
 
 
 
 
8
 
 
 
 
 
 
2
0
 
 
 
 
 
 
 
5
 
 
 
 
 
 
 
2
 
 
 
 
 
1
3
 
 
 
 
 
2
2
 
 
 
 
1
6
8
 
 
 
 
3
3
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
1
2
7
6
 
 
 
 
 
 
1
 
 
 
 
4
0
0
1
 
 
 
 
 
1
3
 
 
 
 
5
2
7
7
 
 
 
 
 
 
1
4
 
 
 
 
 
6
8
1
 
 
 
 
 
3
3
3
 
 
 
 
 
6
5
8
 
 
 
 
 
 
4
4
 
 
 
1
3
3
9
 
 
 
 
3
7
7
 
 
 
6
6
1
6
 
 
 
3
9
1
 

1
9
9
4
 
 
t
r
i
p
s
 
 
 
 
 
1
0
 
 
 
 
 
 
 
 
 
 
 
 
 
8
1
 
 
 
 
 
 
3
 
 
 
 
 
 
9
1
 
 
 
 
 
 
 
3
 
 
 
 
 
 
1
2
 
 
 
 
 
 
3
7
 
 
 
 
 
 
 
8
 
 
 
 
 
 
 
7
 
 
 
 
 
2
0
 
 
 
 
 
4
4
 
 
 
 
1
1
1
 
 
 
 
4
7
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
4
4
 
 
 
 
 
 
 
 
 
 
 
1
8
3
5
 
 
 
 
 
1
2
 
 
 
 
1
8
7
9
 
 
 
 
 
 
1
2
 
 
 
 
 
2
4
7
 
 
 
 
 
5
7
0
 
 
 
 
 
4
8
9
 
 
 
 
 
2
9
4
 
 
 
 
7
3
6
 
 
 
 
8
6
4
 
 
 
2
6
1
5
 
 
 
8
7
6
 

1
9
9
5
 
 
t
r
i
p
s
 
 
 
 
 
 
9
 
 
 
 
 
 
1
 
 
 
 
 
1
1
7
 
 
 
 
 
 
7
 
 
 
 
 
1
2
6
 
 
 
 
 
 
 
8
 
 
 
 
 
 
1
2
 
 
 
 
 
 
4
9
 
 
 
 
 
 
 
9
 
 
 
 
 
 
1
0
 
 
 
 
 
2
1
 
 
 
 
 
5
9
 
 
 
 
1
4
7
 
 
 
 
6
7
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
1
6
7
 
 
 
 
 
 
1
 
 
 
 
2
6
3
8
 
 
 
 
 
3
0
 
 
 
 
2
8
0
5
 
 
 
 
 
 
3
1
 
 
 
 
1
1
1
1
 
 
 
 
1
3
7
5
 
 
 
 
 
6
9
7
 
 
 
 
 
3
7
2
 
 
 
1
8
0
8
 
 
 
1
7
4
7
 
 
 
4
6
1
3
 
 
1
7
7
8
 

1
9
9
6
 
 
t
r
i
p
s
 
 
 
 
 
1
1
 
 
 
 
 
 
2
 
 
 
 
 
 
7
8
 
 
 
 
 
 
2
 
 
 
 
 
 
8
9
 
 
 
 
 
 
 
4
 
 
 
 
 
 
 
8
 
 
 
 
 
 
1
6
 
 
 
 
 
 
 
6
 
 
 
 
 
 
1
3
 
 
 
 
 
1
4
 
 
 
 
 
2
9
 
 
 
 
1
0
3
 
 
 
 
3
3
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
7
0
 
 
 
 
 
1
3
 
 
 
 
 
8
2
6
 
 
 
 
 
 
3
 
 
 
 
 
8
9
6
 
 
 
 
 
 
1
6
 
 
 
 
 
2
8
4
 
 
 
 
 
5
2
6
 
 
 
 
 
3
3
1
 
 
 
 
 
3
8
1
 
 
 
 
6
1
5
 
 
 
 
9
0
7
 
 
 
1
5
1
1
 
 
 
9
2
3
 

1
9
9
7
 
 
t
r
i
p
s
 
 
 
 
 
 
8
 
 
 
 
 
 
 
 
 
 
 
 
 
2
4
 
 
 
 
 
 
2
 
 
 
 
 
 
3
2
 
 
 
 
 
 
 
2
 
 
 
 
 
 
 
5
 
 
 
 
 
 
 
9
 
 
 
 
 
 
 
6
 
 
 
 
 
 
 
6
 
 
 
 
 
1
1
 
 
 
 
 
1
5
 
 
 
 
 
4
3
 
 
 
 
1
7
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
8
5
 
 
 
 
 
 
 
 
 
 
 
 
4
2
7
 
 
 
 
 
 
4
 
 
 
 
 
5
1
2
 
 
 
 
 
 
 
4
 
 
 
 
 
1
1
7
 
 
 
 
 
 
9
3
 
 
 
 
 
1
1
0
 
 
 
 
 
 
6
4
 
 
 
 
2
2
7
 
 
 
 
1
5
7
 
 
 
 
7
3
9
 
 
 
1
6
1
 

1
9
9
8
 
 
t
r
i
p
s
 
 
 
 
 
 
8
 
 
 
 
 
 
 
 
 
 
 
 
 
3
1
 
 
 
 
 
 
1
 
 
 
 
 
 
3
9
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
3
 
 
 
 
 
 
 
2
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
1
 
 
 
 
 
 
4
 
 
 
 
 
 
3
 
 
 
 
 
4
3
 
 
 
 
 
4
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
3
6
 
 
 
 
 
 
 
 
 
 
 
 
4
1
1
 
 
 
 
 
 
1
 
 
 
 
 
4
4
7
 
 
 
 
 
 
 
1
 
 
 
 
 
 
3
9
 
 
 
 
 
 
1
7
 
 
 
 
 
 
1
2
 
 
 
 
 
 
 
2
 
 
 
 
 
5
1
 
 
 
 
 
1
9
 
 
 
 
4
9
8
 
 
 
 
2
0
 

1
9
9
9
 
 
t
r
i
p
s
 
 
 
 
 
 
6
 
 
 
 
 
 
 
 
 
 
 
 
 
1
7
 
 
 
 
 
 
3
 
 
 
 
 
 
2
3
 
 
 
 
 
 
 
3
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
 
 
 
 
 
 
1
7
 
 
 
 
 
 
8
 
 
 
 
 
1
7
 
 
 
 
 
3
1
 
 
 
 
2
0
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
7
9
 
 
 
 
 
 
 
 
 
 
 
 
2
1
8
 
 
 
 
 
2
0
 
 
 
 
 
2
9
7
 
 
 
 
 
 
2
0
 
 
 
 
 
 
2
3
 
 
 
 
 
 
 
 
 
 
 
 
 
1
1
3
 
 
 
 
 
2
8
7
 
 
 
 
1
3
6
 
 
 
 
2
8
7
 
 
 
 
4
3
3
 
 
 
3
0
7
 

2
0
0
0
 
 
t
r
i
p
s
 
 
 
 
 
 
7
 
 
 
 
 
 
2
 
 
 
 
 
 
 
5
 
 
 
 
 
 
 
 
 
 
 
 
 
1
2
 
 
 
 
 
 
 
2
 
 
 
 
 
 
 
7
 
 
 
 
 
 
 
5
 
 
 
 
 
 
1
5
 
 
 
 
 
 
1
0
 
 
 
 
 
2
2
 
 
 
 
 
1
5
 
 
 
 
 
3
4
 
 
 
 
1
7
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
4
7
 
 
 
 
 
 
9
 
 
 
 
 
1
4
3
 
 
 
 
 
 
 
 
 
 
 
 
1
9
0
 
 
 
 
 
 
 
9
 
 
 
 
 
4
2
1
 
 
 
 
 
1
1
9
 
 
 
 
 
4
7
5
 
 
 
 
 
 
7
6
 
 
 
 
8
9
6
 
 
 
 
1
9
5
 
 
 
1
0
8
6
 
 
 
2
0
4
 

2
0
0
1
 
 
t
r
i
p
s
 
 
 
 
 
 
1
 
 
 
 
 
 
1
 
 
 
 
 
 
 
6
 
 
 
 
 
 
1
 
 
 
 
 
 
 
7
 
 
 
 
 
 
 
2
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
4
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
 
 
 
 
 
 
1
 
 
 
 
 
1
2
 
 
 
 
 
3
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
1
5
 
 
 
 
 
 
3
 
 
 
 
4
5
0
1
 
 
 
 
 
 
2
 
 
 
 
4
5
1
6
 
 
 
 
 
 
 
5
 
 
 
 
 
 
4
6
 
 
 
 
 
 
4
3
 
 
 
 
2
2
1
7
 
 
 
 
 
 
 
 
 
 
 
2
2
6
3
 
 
 
 
 
4
3
 
 
 
6
7
7
9
 
 
 
 
4
8
 

2
0
0
2
 
 
t
r
i
p
s
 
 
 
 
 
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
 
 
 
 
 
 
1
 
 
 
 
 
 
1
1
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
4
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
5
 
 
 
 
 
 
1
5
 
 
 
 
 
3
9
 
 
 
 
 
1
5
 
 
 
 
 
5
0
 
 
 
 
1
6
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
4
9
 
 
 
 
 
 
2
 
 
 
 
 
 
5
0
 
 
 
 
 
 
 
2
 
 
 
 
 
1
2
5
 
 
 
 
 
 
 
 
 
 
 
 
1
0
5
0
 
 
 
 
 
1
8
9
 
 
 
1
1
7
5
 
 
 
 
1
8
9
 
 
 
1
2
2
5
 
 
 
1
9
1
 



     
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  2
-3

49
 

 

2
0
0
3
 
 
t
r
i
p
s
 
 
 
 
 
 
8
 
 
 
 
 
 
2
 
 
 
 
 
 
3
8
 
 
 
 
 
 
6
 
 
 
 
 
 
4
6
 
 
 
 
 
 
 
8
 
 
 
 
 
 
5
5
 
 
 
 
 
 
1
4
 
 
 
 
 
 
5
7
 
 
 
 
 
 
1
6
 
 
 
 
1
1
2
 
 
 
 
 
3
0
 
 
 
 
1
5
8
 
 
 
 
3
8
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
1
6
 
 
 
 
 
 
5
 
 
 
 
 
3
6
2
 
 
 
 
 
2
4
 
 
 
 
 
3
7
8
 
 
 
 
 
 
2
9
 
 
 
 
2
3
5
3
 
 
 
 
 
 
8
3
 
 
 
 
2
4
7
7
 
 
 
 
 
2
4
6
 
 
 
4
8
3
0
 
 
 
 
3
2
9
 
 
 
5
2
0
8
 
 
 
3
5
8
 

2
0
0
4
 
 
t
r
i
p
s
 
 
 
 
 
 
5
 
 
 
 
 
 
4
 
 
 
 
 
1
2
5
 
 
 
 
 
1
7
 
 
 
 
 
1
3
0
 
 
 
 
 
 
2
1
 
 
 
 
 
 
5
0
 
 
 
 
 
 
2
6
 
 
 
 
 
 
8
0
 
 
 
 
 
 
4
9
 
 
 
 
1
3
0
 
 
 
 
 
7
5
 
 
 
 
2
6
0
 
 
 
 
9
6
 

 
 
 
 
 
 
 
 
l
e
n
 
 
 
 
 
2
8
 
 
 
 
 
 
6
 
 
 
 
1
8
2
6
 
 
 
 
 
6
7
 
 
 
 
1
8
5
4
 
 
 
 
 
 
7
3
 
 
 
 
1
7
3
3
 
 
 
 
 
3
3
6
 
 
 
 
2
1
4
7
 
 
 
 
 
7
3
3
 
 
 
3
8
8
0
 
 
 
1
0
6
9
 
 
 
5
7
3
4
 
 
1
1
4
2



 

 2-350 

Table L5. Stratified mean catch per tow in numbers and weight (kg)
          for white hake from NEFSC offshore spring and autumn
          research vessel bottom trawl surveys (strata 21-30,33-40),
          1963-2005.

   Spring   Autumn

           Mean         Mean 
Year    No/Tow   Wt/Tow   Length(cm)  No/Tow   Wt/Tow   Length (cm)
1963                                       5.00     6.31     46.2 
1964                                       1.77     4.14     56.3 
1965                                       4.39     6.86     50.4 
1966                                       6.79     7.67     45.1 
1967                                       3.92     3.64     42.6 
1968      1.60     1.74     44.1           4.24     4.54     44.9 
1969      3.76     5.09     46.3           9.24    13.09     46.8 
1970      5.84    11.86     52.9           8.05    12.82     51.3 
1971      3.31     5.14     51.3          10.38    12.10     43.6 
1972     10.18    12.66     47.3          12.52    13.10     45.2 
1973      9.24    12.22     49.9           9.05    13.46     51.7 
1974      8.08    13.99     55.0           5.35    11.00     54.5 
1975      9.32    11.22     44.7           5.28     7.23     48.5 
1976      9.98    17.01     52.7           6.04    10.56     54.7 
1977      6.13    11.01     55.5           9.78    13.74     47.8 
1978      3.22     6.14     51.8           7.87    12.54     50.2 
1979      5.26     4.97     43.0           5.62    10.31     53.1 
1980     10.38    13.96     49.7          10.86    16.66     48.8 
1981     17.09    19.92     45.9           8.70    12.16     49.9 
1982      6.06     8.91     51.0           1.96     2.11     46.7 
1983      3.23     3.12     43.7           8.22    10.79     48.8 
1984      2.75     4.17     51.4           5.32     8.23     51.9 
1985      4.33     5.38     48.5           9.37     9.74     42.9 
1986      8.24     5.61     40.0          14.42    11.56     41.9 
1987      7.15     6.44     45.3           7.59     9.62     49.2 
1988      4.52     3.69     41.9           8.12     9.88     46.1 
1989      3.65     3.22     43.0          11.76     9.23     40.5 
1990     11.11    18.37     53.3          13.09    10.58     41.5 
1991      8.42     6.14     41.6          13.22    12.20     44.6 
1992      7.59     7.11     45.1          10.16    11.24     47.7 
1993      7.93     6.84     45.1          11.35    11.66     45.2 
1994      4.59     3.17     40.1           8.44     7.02     42.3 
1995      4.38     4.02     44.1           9.54     8.20     40.8 
1996      2.87     3.07     45.9           4.52     6.35     51.2 
1997      1.88     0.89     38.4           4.69     4.55     41.5 
1998      2.25     1.09     37.7           4.41     4.27     44.5 
1999      3.32     2.97     44.6           5.68     3.44     36.3
2000      5.19     3.33     40.4           7.57     6.72     43.8 
2001      4.81     5.18     48.4           5.74     7.97     52.7 
2002      5.13     6.32     49.0           6.91     6.73     42.0 
2003      5.16     5.73     46.5           4.58     4.91     44.6 
2004      4.91     5.19     46.0           3.55     3.72     44.8 
2005      3.78     5.52     48.8 
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Table L6. NEFSC autumn and spring survey indices (kg/tow) by size group. 

Year > 60 cm <= 60 cm > 60 cm <= 60 cm

1964 3.25 0.89
1965 4.60 2.26
1966 4.00 3.67
1967 1.77 1.85
1968 2.20 2.34 0.98 0.76
1969 8.38 4.71 3.58 1.52
1970 7.76 5.07 9.12 2.74
1971 8.00 4.10 3.62 1.52
1972 7.04 6.05 8.95 3.71
1973 8.22 5.23 7.01 5.21
1974 8.19 2.80 10.34 3.65
1975 4.46 2.77 7.48 3.74
1976 6.83 3.73 12.90 4.10
1977 9.07 4.67 7.97 3.04
1978 8.46 4.08 4.97 1.17
1979 6.97 3.34 2.83 2.14
1980 11.60 5.06 8.73 5.23
1981 8.44 3.72 13.47 6.45
1982 6.15 2.76
1983 6.06 4.73 1.54 1.58
1984 5.05 3.18 2.68 1.49
1985 5.49 4.24 3.06 2.32
1986 4.38 7.18 2.29 3.32
1987 4.56 5.06 2.56 3.88
1988 5.41 4.48 1.90 1.80
1989 3.84 5.39 1.80 1.42
1990 3.79 6.79 12.14 6.22
1991 4.83 7.37 2.76 3.38
1992 4.14 7.10 2.30 4.81
1993 4.90 6.76 2.68 4.16
1994 2.46 4.56 1.23 1.94
1995 2.96 5.23 1.96 2.06
1996 3.34 3.01 1.77 1.30
1997 2.60 1.95 0.14 0.75
1998 1.64 2.64 0.26 0.84
1999 1.26 2.17 1.43 1.53
2000 2.91 3.81 1.08 2.26
2001 2.89 5.08 2.16 3.02
2002 4.30 2.43 4.21 2.12
2003 2.83 2.08 4.00 1.72
2004 1.90 1.82 3.15 2.04

Autumn Spring
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Table L7. Commercial catch (mt) of white hake by size group. 

            > 60 cm           <= 60 cm
Year Landings Discards Total   Landings  Discards Total
1964  2284      0 2284       761  664     1425 
1965  1963      0 1963       654  408     1062 
1966  1173      0 1173       391  298      689 
1967   857      0  857       286  288      574 
1968   971      0  971       324  325      649 
1969  1037      0 1037       346  370      716 
1970  1600      0 1600       533  582     1115 
1971  2173      0 2173       724  760     1484 
1972  2359      0 2359       786  678     1464 
1973  2551      0 2551       850  767     1617 
1974  3004      0 3004      1001  731     1732 
1975  2864      0 2864       954  536     1490 
1976  3224      0 3224      1075  634     1709 
1977  4113      0 4113      1371  914     2285 
1978  3790      0 3790      1263  862     2125 
1979  3224      0 3224      1075  813     1888 
1980  3790      0 3790      1263 1049     2312 
1981  4817      0 4817      1606 1372     2978 
1982  5209      0 5209      1736 1525     3261 
1983  5414      0 5414      1805 1923     3728 
1984  5828      0 5828      1943 2037     3980 
1985  6306      0 6306      1987 2176     4163 
1986  6405      0 6405       654 1845     2499 
1987  5025      0 5025      1353 1895     3248 
1988  3295      0 3295      2041 1444     3485 
1989  3944      0 3944      1186 2050     3236 
1990  3156      0 3156      2330 4297     6627 
1991  3824      0 3824      2347 1350     3697 
1992  6147      0 6147      3434  715     4149 
1993  5576      0 5576      3583  603     4186 
1994  3985     55 4040      1706  177     1883 
1995  2185      2 2187      2625  133     2758 
1996  2850      0 2850       806  517     1323 
1997  2248     75 2323       270  147      417 
1998  2421     78 2499       173  160      333 
1999  2530    565 3095       269 1509     1778 
2000  2999     17 3016       215  263      478  
2001   3093    107      3200        593    264      857
2002   2987     78      3065        440     29      469 
2003   4438      6      4444        126     65      191 
2004   3549     11      3560         86     72      157 
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Table L8. Three-year moving average of the NEFSC autumn survey index (> 60 cm 
kg/tow) and the relative F values used in AIM.   

 Survey   Relative 
 Index       F 
1965 3.92      0.50 
1966 3.95      0.30 
1967 3.46      0.25 
1968 2.66      0.36 
1969 4.12      0.25 
1970 6.11      0.26 
1971 8.05      0.27 
1972 7.60      0.31 
1973 7.75      0.33 
1974 7.82      0.38 
1975 6.96      0.41 
1976 6.49      0.50 
1977 6.79      0.61 
1978 8.12      0.47 
1979 8.17      0.39 
1980 9.01      0.42 
1981 9.00      0.54 
1982 9.09      0.57 
1983 7.25      0.75 
1984 6.12      0.95 
1985 5.53      1.14 
1986 4.97      1.29 
1987 4.81      1.04 
1988 4.78      0.69 
1989 4.60      0.86 
1990 4.35      0.73 
1991 4.15      0.92 
1992 4.25      1.44 
1993 4.63      1.21 
1994 3.84      1.05 
1995 3.44      0.64 
1996 2.92      0.98 
1997 2.97      0.78 
1998 2.52      0.99 
1999 1.83      1.69 
2000 1.94      1.56 
2001 2.35      1.36 
2002 3.37      0.91 
2003 3.34      1.33 
2004 3.01      1.18 
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Figure L1.  Total landings (circles) and discards (squares) of white hake from the Gulf of Maine
                   to Mid-Atlantic region, 1964-2004.  
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Figure L2.  White hake indices of biomass (top panel) and abundance (bottom panel) from the NEFSC
                   bottom trawl spring (solid line) and autumn (dashed line) surveys in the Gulf of Maine to 
                   Northern Georges Bank region (offshore strata 21-30, 33-40), 1963-2005.
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Figure L5. Amendment 13 projected indices for white hake through 2010
                  and realized indices through 2004.


