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Nominal catch 

Catches of cod from the Div. 3N0 stock peaked at 227,000 metric tonnes in 1967 and declined steadily thereafter 
to a low of 15,000t in 1978. From 1979 to 1991 catches ranged from 20,000 to 50,000t (Table 1, Figure 1). 
Continued reductions in recommended TAC's contributed to reduced catches in recent years to a level of about 
10,000t in 1993. The fishery on this cod stock ceased about mid-year in 1994 when the TAC of 6,000t had been 
reached. There has been no directed cod fishery in Div. 3N0 since 1994. The 1996 NAFO Scientific Council 
Report recommended that there should be no directed fishing for cod in Div. 3NO in 1997 and that by-catches in 
fisheries targeting other species should be kept at the lowest possible level. 

Over the past several years, catches from the Regulatory Area have been those reported by contracting parties 
combined with estimates from Canadian surveillance authorities. Other catches (non-contracting parties) are those 
estimated by Canadian surveillance. Landings during 1996 (Table 2) totaled 174 tonnes comprised of 99 tons as 
by-catch from Canadian fisheries, 33 tons from EU countries and 42 tonnes from non-contracting parties fishing in 
the Regulatory Area. 

The low 1996 catch resulted in very limited sampling dispersed among Canadian long line and gill net fishing gear 
(Table 3). As a result, an estimate of total removals at age for the 1996 catch could not be derived. However, 
length frequency information for the sampled catch is presented in Table 4 Figure 2. 
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Research vessel survey data 

Stratified-random research vessel surveys have been conducted in spring by Canada in Divs. 3N and 30 since 1971 
and 1973 respectively with the exceptions of 1983 in Div. 3N and 1974 and 1983 in Div. 30. Surveys from 1971 
to 1982 were conducted by the research vessel A.T. CAMERON and those since 1984 were conducted by the sister 
ships ALFRED NEEDLER and WILFRED TEMPLEMAN. 

In the fall of 1995, the Campelen 1800 trawl was introduced in the Canadian groundfish survey, replacing the 
Engel 145 hi-rise trawl. The selectivities of the two nets were tested through intensive comparative fishing 
experiments in 1995 and 1996 and were found to be markedly different (Warren et al. 1996). An analysis of the 
data to derive appropriate conversion factors for Engel catches vs. Campelen equivalents was completed and 
conversions of the 1984-spring 1995 RV trawl data have been made. Abundance and biomass estimates are 
presented in Campelen equivalents up to the spring of 1995 and as direct measures in autumn 1995 and throughout 
1996. 

Abundance and biomass estimates for these surveys are presented in Tables 5-12 and in Figure 3. Since 1984 
biomass has been declining steadily, with the exception of what appears to be an anomalously high 1987 estimate. 
The increase in 1987 was caused by a large increase in Division 30. Estimates of the Div. 3NO total biomass 
increased in 1993 over the 1992 and 1991 values but declined again in 1994 and have remained to date at very low 
levels. 

Trends in Divs. 3NO cod abundance are similar to those observed for biomass with a large value occurring in 
1987. While the abundance estimates for the 1988 to 1990 period are among the lowest observed in the Canadian 
time series of RV abundance for this stock, the 1991 and 1993 estimates were considerably higher. This resulted 
from increased estimates for the 1989 and 1990 year-classes. Abundance has been very low since 1994. 

Age composition data for Canadian spring surveys from 1971 to 1995 are presented in Table 15-16. The dominant 
year classes in the 1992 to 1994 surveys have been from the 1989 and 1990 cohort. They were present in the 1996 
spring survey but have all but disappeared in the 1996 fall survey. 

Stratified random surveys have been conducted by Canada during the autumn from 1990 to 1996. Again, the 
1990-94 data has been converted to Campelen 1800 trawl equivalents while the 1995-96 data are direct measures. 
The results of these surveys are presented in Tables 13-14 and Figures 4. Biomass and abundance have been low 
since 1991-92. 

Mean length at age from spring surveys 

Because sampling for otoliths was length-stratified by Division, mean length at age was determined for each 
Division by weighting the value for each individual fish by the ratio of the population number per 3 cm length 
class to the number of fish sampled in the same length class. The population number was calculated by areal 
expansion of the stratified mean catch at length per tow (Smith and Somerton 1981). Mean lengths at age are 
provided for Divisions 3N and 30 in Table 17. Many of the lengths at age in 1972-1982 are based on small 
sample sizes. Mean length at age for Division 3NO as a whole was calculated for each year as the mean of the 
Divisional means, weighted by the Divisional population numbers at age (Table 17; Fig. 5). In general, mean 
lengths at age increased from the early 1970s to the early 1980s and then declined a little. There has been little 
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consistent change since the mid=1980s, except in ages gjeater than about age 8, which have declined in recent 
years. 

Maturity at age 

Maturity-at-age has been estimated from the spring survey male and female maturity data using a probit model 
(Tables 18-21). The estimate of age at 50% maturity for females has varied around 6 for the time period 1975 to 
1994. However, the 1992-1994 estimates are among the lowest in the time series. While the age at 50% maturity 
rose to over six years in 1995, it dropped to less than 5 in 1996 for the first time in the time series. These latter 
values are significantly lower than the age at maturity in the late 1980s (Fig. 6). 

The estimate of length at 50% maturity for females has varied around approximately 55-65 cm for the time period 
1975 to 1994. The estimated length at 50% maturity fell to approximately 51 cm in 1995 and 48 cm in 1996. 

Data are available for the proportion mature at age of male cod for the period 1975-95. Males typically mature at 
an earlier age than females.. However, for four of the seven years prior to 1995, the age at 50% maturity dropped 
below 5 years. 

The estimate of length at 50% maturity for males has varied around approximately 55 cm for the time period 1975 
to 1988. However, the length at 50% maturity has been dropping since 1989 has been below 50 cm for that last 
three years. 

Cohort Strength 

Relative cohort strength for 3NO cod derived from 1984-1996 Canadian spring and fall survey data is presented in 
Figure 7. The last strong year classes for this stock were observed over the period 1979-82. With the exception of 
1989, recruitment for the period from 1983-93 has been low. The 1989 year class was considered to be relatively 
strong when it first appeared in surveys but was subjected to high removals just prior to the closure of directed 
fishing. As a result, there are no strong year classes in the current population. 
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Table 1. Catch (t) of cod in NAFO Divisions 3NO. 1953 -1996 
Year Canada Spain Portugal USSR Others Total TAC 

1953 39884 12633 7919 5761 66197 
1954 17392 88674 24045 4650 134761 
1955 6053 64987 27711 15605 114356 
1956 5363 42624 15505 1390 64882 
1957 9641 51990 21740 6819 90190 
1958 4812 .29436 1.1608 2195 48051 
1959 3687 39994 17730 48 2911 64370 
1960 3408 33972 14347 24204 3746 79677 
1961 5428 32284 9059 22854 3099 72724 
1962 3235 17413 3653 7971 2712 34984 
1963 5079 37632 10004 10184 6843 69742 
1964 2882 37185 8095 9510 6789 64461 
1965 4229 64652 1692 17166 11448 99187 
1966 6501 52533 5070 39023 5792 108919 
1967 3446 77948 9703 118845 16842 226784 
1968 3287 69752 6752 78820 6900 165511 
1969 3664 71160 4940 29173 8768 117705 
1970 4771 67034 3185 28338 8233 111561 
1971 2311 89915 6589 19307 8174 126296 
1972 1736 76324 11537 12198 1579 103374 
1973 1832 42403 7759 27849 586 80429 103000 
1974 1360 38338 6602 26911 178 73389 101000 
1975 1189 16616 5560 20785 24 44174 88000 
1976 2065 9880 2620 8992 726 24283 43000 
1977 2532 8827 1742 4041 462 17604 30000 
1978 6246 5813 641 1819 199 14718 15000 
1979 9938 13782 1140 2446 545 27851 25000 
1980 5589 8999 1145 3261 997. 19991 26000 
1981 6096 13299 1091 3187 671 24344 26000 
1982 10185 14361 2466 3985 608 31605 17000 
1983 11374 12320 1109 3238 778 28819 17000 
1984 8705 13590 1071 3306 431 27103 26000 
1985 18179 13682 608 3968 462 36899 33000 
1986 18035 23395 6890 1181 1144 50645 33000 
1987 18652 15788 4108 • 	764 .2307 41619 33000 
1988 19727 15889 3927 2973 634 43150 40000 
1989 13433 17904 913 108 857 33215 25000 
1990 10620 4678 2145 18 11385 28846 18600 
1991 12056 2  5448 1063 61 10824 3  29454 3  13600 
1992 7859 1927 449 68 2449 3  12752 3  13600 
1993 1  5370 3764 525 287 700 3  10646 3  10200 
1994 1  47 1783 50 822 3  2702 3  6000 °  
1995 1  64 29 79 3 172 3  0 4  
1996 1  99 5 33 38 3 175 0 

Provisional 
2  Figure is 4000 t higher than Canadian Statistics as this is an amount deemed to be 
misreported as 3L catch. 
3  Includes Canadian Surveillance Estimates and NAFO Scientific Council Estimates 
4  The fishery for cod was suspended in February 1994 and has been 

under a NAFO moratiun since then. 
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Table 2. Cod land n s (t) by month and gear from NAFO Divisions 3NO by Canada in 1996. 
Month Can/N Total 

Can/N 
3N 
OT 

30 
GN 	LL 	OT 	MWT 

Jan 
Feb 
Mar 0 
Apr 13 
May 13 
Jun 1 
Jul 

co 

Aug 1 
Sep 
Oct 
Nov 
Dec 

Total 1 28 8 15 0 52 
Month Can/M Total 

3N 30 
LL OT. MINT GN LL Can/M Totals 

Jan 

0
0

0)
5
2

c1'
0

,-4
t--

N
C
N

r
r

,t
 

0 
Feb 0 
Mar 0 3 
Apr 3 36 
May 0 24 
Jun 1 
Jul 

4
-1

 9 
Aug 5 8 
Sep 2 
Oct 2 
Nov 10 
Dec 4 

Total 6 3 1 3 33 46 99 

Table 3. Sampling avaliable to estimate catch at age for Divisions 3NO in 1996. 

Division 
No. 

Gear 	Month measured 	Quarter 
Sample 

No. aged 	wt (t) 
3N a 2 28 1 

10 61 4 

30 LL 2 228 1 
5 410 2 

GN 3 43 1 43 
4 335 2 192 
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Table 4 . Frequencies available for partitioning catch at a ■ 

	

LEN 	3OGN 	3OLL 	3NGN 

	

49 	0 	0 	0 

	

52 	0 	4 	2 

	

55 	5 	8 	0 

	

58 	12 	15 	3 

	

61 	17 	' 44 	2 

	

64 	13 	49 	10 

	

67 	16 	73 	7 

	

70 	9 	51 	8 

	

73 	14 	50 	4 

	

76 	15 	50 	6 

	

79 	12 	45 	3 

	

82 	26 	20 	5 

	

85 	16 	20 	7 

	

88 	30 	18 	5 

	

91 	17 	17 	2 

	

94 	22 	13 	3 

	

97 	12 	18 	3 

	

100 	19 	14 	4 

	

103 	10 	16 	2 

	

106 	9 	10 	0 

	

109 	18 	17 	1 

	

112 	13 	24 	5 

	

115 	18 	13 	3 

	

118 	19 	21 	3 

	

121 	12 	11 	1 

	

124 	10 	6 	0 

	

127 	6 	3 	0 

	

130 	5 	6 	0 

	

133 	2 	2 	0 

	

136 	0 	0 	0 

	

139 	0 	0 	0 

	

142 	1 	0 	0 

	

145 	0 	1 	0 

	

148 	0 	0 	0 
TOT 	.378 	638 	89 



- 7 

co 

-o 

E 

C 
O 

co 
0 

E 

0  
_o 

z 
0 

<a 
E 
O _c 
rtl 

0 
0 
( 

V 

.c 

8 

C 
0 

5 
6 
En 

Co 

c 

Cu

C 

  
Cu
C  

 

E 
2 

cd 
E 
O 

O 

0 
.3 



CD CO V 
V' CO CO 

CI 
H 0) CD OD 

CO 0) 0/ 

0 0r  n .- 
N 

N O N 
0 CI) N 

o 
or 

r..`” t 333.  

ea N 

Coo  
0 CO 0)N 

 'V CO 

F- co  o4" cr, 
• ub cb 

C C C 

H 000 

N 
7 

H aNN 
> 000 

2,— rt,' 

Cn 

C C C 

E "E "E 

C E E 

E E t 

C C C 

LO 0 
Ul 0 CO 

CO 117 N 
NI CV CV 

N N 

8 
O 

"E t 

C E t 

E E 

e C z 

C C C 

✓ ' CD 74' 
CI 	LO 

N 0 0 
LO LO 
0- 0- IT

CO 
 

8 

a a 
tO 

N 0) 
1- CO LO 

LO 

0, 'I' tO 
CO 0 LC) C, L0 tO 

0 CO 

71 0) N 
0 0 

N 

a C) 
CV 0 V 
00 0 V' 
LO N 
1- LC) e- 

(0 0) 0 
01 CO 

01 V" 01 
CO 0 '71' 

M 01 CO a a 
CD 0 

N 

M CO CO 
CO 0- 

 1.0 
0 0 

M (0 LO 
N 

CO
7 

 CO 1- 

a  
CO N r 
N 
CO 

E Lf) 
0) CO 
0 LC) 
CO CO 

00 
N 
LO 
N 

0 01 

-E o 
0) CO 
0 0 
L11 IT 
LO LO 
74' 

o 

CO 
CV 0 0 

0 0 0 

t t t 

"E 

"E 

E "E "E 

C "E 

"E 

a t E 

N CO 
N VI 

V" CO CO 
NI CV CV 
N N N 

0 
0  
'7t  
O 

C C C 

E "E 

"E C "E 

71- 	'"S 
CI 0 V) 

0,1 0 0 
LC) Lf) CO r- n N 

0 0 iN 
O0 

0) 
7- 03 N 

C) a CO 

01 to Co 
1.0 0) LC) 
CV N. a) 

CO
- 

 CD 0 'V 
to a U7 

0 CO 

'7 2g," 
V) 

• N N 

N C
N

7 
0) CV 
CO 7- 

M 0 0 
CO V" 
CO (10 
CO CV 

r 

0 M IT  

0 . N 
711 Cr) 

C 
7t 
N07- 00 
CO O  
C) 

N 0 
C  771' N 

N 
71' CO 
LO 

C LO 
01 CO 
CO 00 
CO 0) 
0) CV 

8 

0 

C) 

to  

0100 

"E "E "E 

CV 0 0 

0 0 0 

0 0 0 

E E "E 

C C C 

"E "E 

H co ,— 
> 0 0) 0) 

o 
 o 2 

0 0 0a > 
° 

CC 

711  

S 

CO 00 CO 
0) ' 
1- to 

C11 

• 	

N00
co co  • n co cr) 

1- a r N 
• 0 CO 0 

CO 	T in 7' to 
S 
6 

- oto 
H 

a) co ua ua 
7t 00 CO 

<M, 

ccZ 700 cont 

T 

2 

0 CO 1; 

O N 
CV CI OD 

0 0 CO 
CI 	1- 

CO 

NC 

• 

C p 
co 

NI CO 
CO 00 07 

*E 	"E 

"E 

"E "E "E 

"E "E 

C C C 

c t 

"E 

LO LO 0 
O

• 

0 to 
1- r 

• LO 
N N 

N 

0 
0 

a 
£ 
C  

C 

0 0 0 

N o CO 
• N 

77' 0 0 

E 

"E "E 

C "E 

"E C "E 

"V CV CO 
CV IT Lf 
1- 	1- 

"PC CO CO 
N 01 01 

N N 

"E C "E 

"E "E "E 

C t 

CCs 

0 0 0 

t 

E 

"E "E t 

C C C 

"E "E 

• C) CO 
0- at CO 

01 	1 

N CO N 

"E c "E 



9 

Ta
bl

e  
9.

  C
od

 a
bu

nd
an

ce
  (

00
0'

s)
  fr

om
  C

an
ad

ia
n  

(S
pr

in
g)

  R
V

 Su
rv

ey
s  

in
  D

iv
is

io
n  

30
 fo

r  d
ep

th
s  

<2
00

 fa
th

om
s.

Sh
ad

ed
 N

um
be

rs
  a

re
  e

st
im

at
es

  fo
r  n

on
-s

am
pl

ed
  s

t  

N '9 
ill 

o o 



0 

.51/ 
 0 

O 

A E 
D = 

(0 
To 

2 _Th. 
 To To 0 

- 10 - 

C C C C C 

O N 
0 N 

CO 0 N 
N N 

N N N 

M
I 

Ta
bl

e  
12

.  C
o
d

 bi
om

as
s  

(t)
  fr

om
  C

an
ad

ia
n  

(S
p r

in
g)

  R
V

 Su
rv

ey
s  

in  
D

iv
is

io
n  

30
 fo

r  d
ep

th
s  

>2
00

  fa
th

om
s.

Sh
ad

ed
 N

um
be

rs
  a

re
  e

st
im

at
es

  fo
r  n

on
-s

am
pl

ed
 s

tra
ta

.  

r) CD N )1-  0 0 
00 0) 0) N N CO 	C C 
)r-

c 7 

m an (4) N or LO N 0) 0 o- 4- 
 W 0) 0) 41 CC) 	0 CV 	C C 

.-1- 0) . N 	..- 
io 0 b — c a 0 

- A 

0 0 0 0 1 < NI 'I-  .- 	1-- 0) .- 
0 0) 0) )1-  V .- 0 .- 

0) . .4- 41. 	0 N 
N ..-  fa '- In M 

al 1— r-- co co mr co Q oort 
c" Fri T Oc?) g '-  
N b c 0 <—  
— 0 0 

F- ONN C00)000)0) 4- 
 ,..010)0) VI 4:1- 	o 	c 

• 0) 	N 	— 
▪ •-• 

< 
•-• 	ub 

(NI 

rzi: m 	° 
SS 

• 

0) 	N N r  ?Lc, 

Ls < 
✓ 4 

t2,22ccaccacc 
0) 

LO 
0) 

5  Cu CY) CT) "- 
00 00 CO C C 

0) )!.. 

0  o octi 1, 0  C C C C C C C C 

4r- 

3e0n co rn N-N- CCCCC CC C 
0-7 ,022 

r4. 

14 2 "E "E m 

c■J 

4 af, 6,3 C C C C C C C C 

Z  N 	<>1.1 ow ccaccocc 
co 2 

N N 
Cu LC) 

O m 
N 
N 

• E 
0,u) 0  

N 
O  2 

0 

O 

a CO in 
0 0 0) 

N
N CO 
N 
N 

CD 0 CO 
N 0 Q 
CI 0) a 
Cu 0) 

0 CV 

CO N 
CO CO 0 
• CO 

N 
N 

C C C C C 

01 N 4:C 
.c1 
t- 0 in 

N 0 0 
41- 	N 
LO 0 00 

CD 1-  

0 
0 

 1- CO 
CO 	•cr 

CV 
Nt 	0) 

N 6 

LO 0 
0 0 

4E 0 N 
)- 
0.1 
N 0 
CO 

•e- co O co 
N0 
CO CD 
'CC 0 

C 0) 00 
• N 

00 
< 

.5   2 
Cu 

cs, 

N 5 CO  
Cu N 
0 0 

N 



5 
O 

LO 0 4 0 0 
cONONCO

0 
 4 0 :4 4 

No3OONN 
oD N 

• N 0 

0 0) Cu 0 -/ 0 
CNI 	CO 

0 0 0 

z 

O 

c 
T) 

E 
O 
t 

0 

4 0 CO 
• CO 

(0 0 0 
N 4 

4 0 0 
4 

C D CO CO 
CI 02 

n o z 

8 2 2” 
▪ 4. 
do  4 0 

0 
• or 

ti-1  E)  
4 a a • r  0 
▪ Z 

CO 
0•1 

a
0 0 

> 0 a) 0) 
4 ) .,_ 
4 	co 
0 0 
• Co 

C() N 0 0 a) 0 
CD N 0 0 (- 
4 401.-0 
CO 0 

cr.! ng°  ag 	"e- o m-.. cv )1' 

• LO LO LO 4 0 
• LO 	N (ON 
Co4 0 0 N LC) 
N Co CV 0 
▪ NNN 

Co m Nm 0) 0 
O S 
I, COC0000310 
CO ca Cu 
N 

N- CO N 
4 4 0 

co 	co a cm co o o 	•- o r- 	co cv 	co E 
• ,

• 

 L7') 21 8 itfo)  2 2 2 ra ° 8 " ° 2 
N N 

8 
	  V 
0 CO 	N 	4 c0 	r-- 0.1 co o) 4 N. cy, 0 
• S CO CD OD 	N CO LO N 	La I-- lop Lo 	010 0 
cOnCOCOCOCOCOMMCONCOCONc00(nz 

Co 

= 
o 

• f

• 

r C)  
• 0 	CO 

.0 LO 
0 '0 0 

• N 
Cu 

4 m 03 
Cu Cu 

N
N 

N N  

(0 N 
Cu Cu 

8 

0 
.6; , 

ts.  

le
  1

3.
  A

bu
nd

an
ce

  (
'0

00
 

0 

0 0' 0 

0 0 0 

O 

° "5 

"E "C 

Co N 
N 

0 N Cr• 

0 0 

N 0 CO 
02 OD N 

"a 0 

° "2 

*

• 

5 

O CU 4 
CO to N 

0 CO N 
LO Cu Co  

S 
LC) CO 

C) 0 0 
LO 

0 

• 0 4  0, C 
• LO 

02 4  00 
C 

cO 

CO CO 1- 

— 
0 0 
0 a) 
LO CO 

N 
0) 
• — 0 

S 

g C°  N 

C 

• 

W 

(0 0 
0) 
Lt) 
0 0 
0 0 

• 0 
N 
4 4-  
m Co  

LO 
ON  N 
N. CO 
 CO' 

c0 
N 

4  '
Cu 
01 

S 
4 CO 

0 N 
0 CO 
0 4 
CO 

0 7- 
a) in 
• N 

-crtn  
N 

CO N 
4 4 

4 
0 LC3 
N 
0 CO 

CO N 
▪ N 
S 
▪ 0 
O N 

cO 
• N 
CO CO 
CO 4 

— 
4N  coNN  

(C) 
N 
I,- in 
4 a) 

• .i- 
o)"1/41  g a 

al 
N 
• N 
Co 0 
4 GO 
▪ N 

c0 N 
4 

CO 
0 0 
N 
0 CO 

N

CO N 
N 
N 

4 
• N 

N N 
O 4 CO 

O N 

0 S 0 

co o co a 

Co 0 
a) N 
4.  N 

0 4  0 C 

N CO 0 
04. 

 N N N 

N 

N
C  

8 co o 
to 8 
• N 

0 0 *- 
10 C 
N- 



E 
o 
co 

O 

0 
7,3 
5 
C 
C 

>, 
N 

0 

E 
0 

C

- 

a) 

1)5 	C 
c 
E c 

0 

E 
0 

C-) 
O 

8 

C 

C 
.0 

-o 
C ro 

O 

N 

cd 

- 12 - 

W
T

  
W

T
 
W

T
  
W

C
 
W
T

 W
T
  

41
-4

2 
10

1-
10

2
 1

13
-1

1
5

 1
2

8
-

13
0  

1
9

4
-
1

4
6

 1
6

0
-

16
1

 17
6-

17
7

 A
N

 25
3 

1
9

9
0

 19
9

1
 1

9
9
2

 
1

9
9

3
 1

9
9
4

 
1

9
9

5
 
1

99
6 

26
-N

ov
-9

0
 2

4-
O

ct
-9

1
 23

-O
ct

-9
2

 27
-O

ct
-9

3
 3

1-
O

ct
-9
4

 10
-O

ct
-9

5
 1

0
-D

ec
-9

6 
 

66
51

  
2

3
7

4
 
2

5
7

4
 4

2
7

8
 1

9
2
8

 6
0

3
5

 30
2 

2
7

 1
0

4
7

 1
9
1

 
2

6
7

 
1

7
2

 1
4

5
5

 11
 

1
3

9
6

6
 7

1
2

2
 
2

7
6

0
 37

6
3

 91
 
5

2
8

3
 
2

6
 

36
35

  
6

2
4

7
 
6

7
1

1
 12

3
1

 
8

3
2

 3
1

4
9

 
3

7
 

17
02

7  
2

1
4

7
3

 3
1

4
2

 9
8

9
5

 
6

79
 50

52
 
-
  7

4
  

9
1
1
5
1
 2

2
2

8
2

 3
1

3
7

 4
1

2
0

 
4

7
7
5

 31
95

  
1

35
3  092  

• 	
L91 	

0 	
0 	

969 	
0 	

99 
0 	

94 	
.
 95 	

499 	
99 	

0 	
3431 

0
 • 	

• 0
 	

0 	
9L1 	

Ea
 	

04 	
LEEZ 

19E2 	
SL 	

0 	
LE 	

SS
l 	

11-1  
LL 	

0 	
0 	

401. 	
0 	

0 	
6Z 

0 	
0

 	
0 	

31 	
0

 	
Z1  
 

E8 

000  

o o o 

— 
cm 

000  

O ai co 

us. cn 

72
81
7

 7
1

9
1

5
 2

0
2

5
4

 2
6

8
4

5
 1

0
5

3
1

 2
7

6
8

1
 3

0
2

1
 

1
1

7
8

9
 1

2
7

2
6

 
4

4
0

4
 7

4
1

2
 3

1
5
8

 6
3

4
6

 1
3

27
1  0 	

0 	
0 	

0 	
iu

 	
0 	

ju
 

0 	
4L 

LU 	
0 	

0 	
0 	

ju
 	

Lu 	
0 

0 	
0 	

0 	
0 	

ju
 	

0
i
t
t
 

0 	
0 	

0 	
0 	

ju
 	

go 	
. 	

p
i 

lu
 	

0 	
0 	

0 	
pf  

	LU 	
Ft 0

 
0
  

1
4

 0  
5
5
  

7
2

8
1

7
 7

1
9

5
 •
 20

25
4

 26
8
4

5
 
1

0
5

4
6

 27
68

1  
3

0
78

 
1

1
7

8
9

 43
6
4

9
 
4

4
0

4
 7

4
1

2
 3

1
5
8

 6
3

4
6

 1
38

6 

0 

.
 
W

I
  
W

T
 
W

T
 W

T
 
W

T
 
•
  
W

T
  -

 4
1

-
42

 
10

1-
10
2

 1
13

-1
1
5

 1
28

-1
3

0
 14

4-
1

4
6

 1
6

0
-

16
1

 1
7

6-
1

7
7

 A
N

 25
3 

1
9

9
0

 19
9
1

 
1

9
9

2
 1

9
9

3
 1

9
9
4

 
1

9
9

5
 '
 
1

99
6 

26
-N

ov
-9

0  
2

4-
O

ct
-9

1  
2

3
-

O
c t

-9
2  

27
- O

ct
-9

3
 31

-0
0

1-
94

  1
0

-
O

ct
-9

5
 1

0
-D

ec
-9

6 
 

10
7

0
9

 10
26

4  
7

0
3

6
 5

2
7

1
 2

0
7
2

 
3

9
4

6
 27

9 
5

0
7

 6
6

8
2

 
2

2
2

 2
2

2
 
9
5

 76
0

 32
 

2
0

1
9

9
 1

0
3

3
4

 8
5
7

 62
21

  
3

3
0

  
2

4
7

8
 26

4 
4

1
5

8
 5

6
2

5
 
7

7
4

6
 1

8
5

9
 7

6
3

 1
6

6
8

 95
 

2
9

0
8

5
 2

4
1

8
5

 
3

5
5

8
 1

0
4

5
0

 6
6
1

 2
7

0
9

 19
8 

1
0

2
4

8
 2

4
7

6
1

 2
7

4
7

  
4

7
1

0
 7

1
7

 97
2

 
2

87
 

17
81

  
2
2

3
 
0

 
 
0

 0  
4

1
5

 0   09E 	
991 	

0 	
0 	

3141 	
0 	

O
BS L 

O

1-9 	
LP 	

939 	
19 	

0 	
691  

O

0 	
0 	

L
O

C
 	

861 	
99 	

1 001 

314 	
EL 	

0 	
341 	

49 	
498 	

ju
 

9 	
0 	

0 	
L9 	

0 	
0 	

9 
ju

 	
0 	

0 	
0

 	
01 	

0
 	
1

3
 
 

09 	
0 	

0 	
701 	

0 	
4 	

ju
 

EEL 	
0 	

0 	
0 	

0 	
9 	

EL 
itt 	

0 	
0 	

6 	
0 	

0 	
•  E I- 

8
1

7
3

5
 8

5
7

6
7

 2
5
1

8
5

 3
2

1
9

3
 
5

9
5

7
 1 3

7
4

1
 2

49
6 

17
1

2
1

 1
5

4
6

3
 6

2
2

9
 7

6
0

5
  
2
1

6
2

 2
3

6
7

  
5

62
  

O

0 	
0 	

0 	
ju

 	
0 	

itt 
LE 	

0 	
s 	

0 	
LU 	

0 	
0 

P
i 	

0 	
0 	

0 	
ju

 	
ju

 	
0 

O

0 	
0 	

0 	
ju

 	
0 	

ju
 

0 	
0 	

0 	
0 	

ju
 	

ju
 	

lu
 

lu 	
0 	

0 	
0 	

ju
 	

LU 	
l
U
  
 

0
 0
 
0
  

0
 
5

 0  
37

 
8

1
7

3
5

 8
5

7
6

7
 2

5
1

8
5

 3 2
1

9
3

 5
9

6
1

 1
3

7
4

0
 25

34
 

17
57
4

 
1

5
4

7
1

 
6

2
2

9
 7

6
0

5
 2

1
6

3
 2

3
6

8
 56

1 

D
ep

th
 
.
  

R
an

g
e  

S
tra

ta
  

A
re

a  
m

ea
n  

su
rv

ey
  d

at
e  

0) CO CO CD 0 0 
MIL00).-000000 
OICII0C,-111LON 
N 1- 1- N N 

N 

1- 

1,44 
999 
9176 

201 
13

1 
1

9
1

 
 

19 
89 
Z

6
 
 

To
ta

l s
tra

ta
  fi

sh
ed

 a
  2

00
  fa

th
om

s  
1 

st
d 

94 
94 
£6 

E6  
SOL 

I. 1. 

0 1- CM CO 
CO') CI el DC LO LO LO 
CO In CI an 0) a) CO 

0) DJ 
CC CI 
a a 

Pc- 	CD 	ICC 
CO CI in 
m0 01 

SSE 
9E

2 
EEC

 
 

9SE 
SEE 
PE

E
 
 

LZL 
61L 
C
IL

 

334 
074 
9

1
L

 
 

to
ta

l s
tra

ta
  fi

sh
ed

 >
  

to
ta

l a
ll 

st
ra

ta
  fi

sh
ed

 
1

 S
TD

 

051
- 101. 15

1-
20

0 00E
-  LO

Z 

009-  

iu 
no 
C  cn 

-a 

C 

42) 

0 
C 

• • 
C a v 
c 
= tc 
42 t-, 
• C 

0 
Z a 



IF• 

13 

.agg;,..mgsgsgo9gg. 
ci 	. ON 

c 0  

0 	VreglVvO8vvan 1  ddociciciocidoccid;0  C. 	.- 
8 
0 = g 8Rv2SVVWaSI O01  
01 p 	- ciocciciddcidddw 

0 
Z 

8  .t.P:124S4PISfl-V6.Q$ 	
v = 

= 	-.citgcid4ciddcidgW 	'8 0 	 v 

W. .ussmtssgt=v7.9  8 
,_.0.60ciciciciciciddcid d ic .  0  Z m 	 0 w , 	 -Z 

S 
	6gallaci8-V;i9V§$ 	m _ 

11 S - o- cso orta
4

••000000000 ••r. 

a  w 7 

2 14  o 	 oi c r
0
giS gE u_ .§.SMV.,9:2T4WX42.g2 

Q 	_ Or.:06.-cidocoodcidt14 	..0cici
s885°°°°°
ciddd 

Zi. 	 . 	m- 	
01 

	

N 	 od. 

c4) 	 So c: 	• 	• to 1 n2WAN402erni4 	S-r2 c4 S3 - SSS ° g8e 

	

,c,  , d4oNdciooddcidd cai 	1 = ,...-.-0 01-0000 00 ciad 

- 	0 = v ,  .  • 0  . 

crma 1 V4E84.WAUB 2 

	

, 	> q§iMIIRMi teignt el w .646c4.0.-.-ciciccidAn c, , .7 .0“- 	 W 	MV- cicicid0000060cidei 
ar 0 
N Y  

; jim7aalumslam 

	

F 	w^.-04600ciddocidOcig 

1.2! 
$ tilmaliEmorm 

	

g 	1 "04124.-:06606000011 

tritilgOIMEMIg 
sar'-  4'g40c4w:0000cideds 
ES ' cr 

01-4466.-:000cicaddddg 

a 

a 



0 0 R0000co7coa.-1 
75 < 6 6 0 0 n '0 o N A- 7 CA CO. m 0 LO 0 N 0- 0 p 

CO 	. . 7 	 1:%( “):qt‘O'N 
OU 4r000m 4:ev  

ML 
cr? a). 7 0 0 No 9 Lf% 

1g4 c4 2 On 2 2 2 

co CD N CU co m o 	co co 
gl 3)3 	 g m g  

CO N 	 ro on co 7 co 7  
4 4 7 0 R 10 n< 6 6 .- 
7 C I CO 03 LS 0 CO n N 0 0 

cncnn460oLnocon 
4 6 ai 6 6 6 4 oi 4 6 c‘i 
0 01 CO LS 0 0 0 03 0 0 

ONO0C000000 LO 
6 6 6 6 6 6 0 0 0 0 6 Oj el m M.  0 0 t■ 0 0 Crl 

O O. N. O C9 a? 0 7 °O 
O m ann In 0 go c.p 
C4 7) 0)) LO CO Nm0)01a) 

0 
CO 

O 

.> 

Di
vi

si
on

s  
3

N 
an

d 
30

 c
om

bi
ne

d 

CO 

0 

03 
O 

CD 

O 

C 
17. 
a aa 
O 

a 
C 

z 
-0 
0 

-o 
C 
tt 
z 
C 
O 

5 
C 

O 

ftl 

0 

C 

.0 

0 

0 
Ct 
a) • 

In  
2 C7) 
0 .0 
P. to 

cd) a.)°  
5 5 

-0 
:5 .N 

0) (7)  ci _al 
O a 

72 co 0  0 
"8 cni 

o 

O 2 
R-0 

O --' 

L 
— F 

O 
-o c 

ro -o O ct  ct 
2 f, 

r 0 C 
CD .0 	.0 

OS C 	.> 
I— ILI 

• CO. 0) 0 10 CO 0 n .71 
7 0 4 6 6 0 0 0 4 6 N 
CL1 	COOLOCOcuOIC000 

CONCONNO n o co a. 0 
6 0 6 6 0 6 6 6 4 7 o 
04 04 CO tn‘n000comoo 

• 9 O  r"  0 9 7 c" 
0000)0)0 ,4001 6 0 o 
0001 -7143(010-00010 

7 R60ron6mr- 0 CO 
oi 6 R - 4 6 7 6

• 

6640conmmoo 
7 7 

CO OD CO 04 CO N 0 CD 03 7.  CO 
6 6 6 7 CO N. 6 R 0 
Nco01.10cONC00000 

0000)7004,- of,. .- 
6 6 6 6 4 7 6 0 0 6 
0 C

6
O 0400n cococoo 

N CO CO O CO 0'O .7 7 0) N 
C■1 N 0) N N 6 6 6 0 6 6 
0100)71000300000 

31:0 CD CD 7 7/ 0 M CO 7 N 
aok 6 6 R. 6 	— 
AN, 03 0 .4 0 N 0 CD ID 0 

CON 	00 CO 0 O.  COOJ 04 0 . . .  . . . 
07-7017-0030)LOOO 
C40)0 ,4- COCONC00)00 

• N ° 	°V m !Or41° 

CT1 SM.; a LEg 0 r m C0i  0 rg! 

LI - 
N CO CD 0 CD 0 CL) 
0 4 0 7 O< 6 6 6 co 4 to co 0 n Co 

a a co cn o 0 to 404,6 
oi O N ui 4 qi 0 0 ,p41 co 
NCOOL00003C00)0 ■NO 

OD 0 04 6 el 0 ro 
4 4 4 7 7 6 6 6 
040'70000000 

6 7 6 6 6 5:01A 
 Lt cc: 'Jot  4 L̀i,' PO CR' 12 1) 

0j40.7  

N n m CD40, CO 
6 6 6 6 :ail 
0 CO CL 0 CO , CD. r- co 

CO N ul 0 0 : 
0 0 7 CO , 
N CO [1-  -1 	3 

7 10- 0 0CD N • • 	• 	• 

PL4 	r;',> 3 0 
Cl 

N m O Ul CO N 00 CD 0 7 N 

04 LO CO 77 71: 0 0) CO 	CO 
7 R .6 6 cu 6 7  6 0 
04010,01110000000 

• o 	r- 4 7 CO CO 1.0 	cn 
0) 

6 7 6 6 0 6 6 R 6 co 
N C.3 CO NI-  1.0 CD CO 00 	0 0 

N N a> CO CO 0 C. CO 0 
0 oi 6 6 R 6 67 6 oi 
N 04 CO 	LO CD 0-- 00 CD CI) 

CO N CO 10 N CD 0 01 0 CO 
oi 6 6 o u5 0 6 4 6 0 

04 0, LO CO CO N CO CO 0 0 

• . 04 p 0 CO 0 0 n LSI 7 
ad oi co 7 0 0 

0.1 CO 0 0 0 CD N CO 0 CD ID 

N0 CO 0 CO CO 0 CO 7 O. 01 
6 	R 6 6 7 6 6 R 
NCOO<LOCONC000030 

aq CO N 7 0 CO N CO 0) N 
• 7 6 0 6 c‘i 	oi oi 0) CO 
010300O- 00000000 

N 0 NLO 1000  CO Lo 
7. 	 7 6 

NOICOLOLON0..00)00 

CO N 	LEI 0 OLO 	CO CO 
6 6 cd 7 6 6 ui O 
040 .0 .7CDCO

6
NC0000 

CO 7 CD 0 CO 7 CI CO CO 10 
(0 .6 cq 4 0 6 oi 0 7 
CLICIOLOCONO3C0007 

N CO N m ro CU m 0) 0,1 0) CO 
Lo 0 6 0 a 6 7 66 ui O
NO3OLOwNCOC00000 

NOONCOCDOCOODODO 
6 6 4 0 6 6 6 4 6 0 0 
NCOOLOON000)000 

0 006 4 6 a",  
4 6 010  7 7 o 6 6 6 co 
0.103 010030300 

N 0 0 0^ 0 0 N 0 CO 
oi 0 4 0 0 0 R 6 6 0 
0 0 0 LO CO N CO 00 0 7 04 

C07700/000).PON 
0 0 7 7 7 CO R 71-  CO 70 
04 CO 	LO CO CD 	03 0, 0 0 

N 10 O N N •-• 0 N N 0 
N Di 0 0  6 0 6 6 4 

04COOLO000NO300) 

CO CO .4 10- N CD LI CO CO 0 0 
• 0. 6 6 7 4 6 4 6 6 
N 	71. .1. 	N L._ q, 0 

7 CD 10- n 03 CO 0 CO CO CO CO 
6 6 R 0 6 6 00 oi o 
0 0 CO 0 0 0 N 0 0 CD 0 

.7 04 CO .4 LO CO N 03 CO 0 7- 



m.607066M 
ormwmm 
66666 

 

2A@A223crii 
666N66 6  

 

W . 0000)COOMOOw 	wcOC,CVLOCOW20) 
ONOMM 	 Nc‘rotQN,-. 
66606 	66r:70 ; - 0  

LOCOMMuINCOm 
,Noe7comm 

00000 	66676M6 6  
1;5""7A;42.E-q5c 

- 15 - 
0000 1ONNw 	 'CON-N0) .000) 
Cl)  2 ow  OIMCWO 
• 0666 	 666604 	

In  . °°Qt.7.2 	 cpm8TC4P  m 
m 

• 	

660 	 6,6706N'-  

M CDOCD'mC't0hww-  w  —mocoua•-a-).4co 

	

ap, 	 0),Iin o cqn 
66 	 thui6 , 676 o 0 CO n .... COOnnn,- Lgamnnencan 

• 66 	 4.44N6mi 

'000NC01- 	 1- c0NNOJrcr- N- 
Own 	 OJ CO M CO 
666 	 6667667 ,-  

OO M ' MNCO 	  Tt CO NO3CO 	‘1•1-  
CD 	00?6' 	 MONNCICONN 
0'  00  446mi67.-N 

C000 c-CM031,1), ..... c01, NN ,- NW 
M 	OmtmCOIM 	 °- M. W CE CM °. 9 '- CO 	6 6 6 o 6 6 	666—'607m 7  

	

N001-COMOD 	  COONNOMCOM 
0 	NMCOCO 	 OWNOMOV. N 
m 

- 	

6666 	 60 6 ci 6 ci 7 .r.,  

N.000600--7777-0,66,m7mm 
01 6 	 6 N 0' 01 ,t 6 mw 

N . NN - o6 	 666No 

	

 06,6w 	  co. 00 	 0  , 

	

066w 	 C0003)0N 

	

6666 	 66676T7- fl  

w 0001,- 
ci 
01-.M.w 

o‘to 
6006 

CV.-N 	C CD 
CO VIN ' CV I-) w 
LOLOCOMW M  

0000MOCOM 
6 hm o oci 

 

Nmmmeo,w 
,76oNNcm,- 
6667667 1° 

   

	

00000000 N 		 flNwMCOCO•ON 

	

oqwwo 	 mimumm—Ln76 
- 60066 	 666-667: 6  

0000 0m,..... MOOMOMNO0 .-  

° CP C° 0?  M NN Iq M°"9 °  
• 000 	 446N667"7 

 7 

<0000Ww0DLOW . 	. NUMmlONIIIN 
OCOLOWCO 	 0660°46010 
6666c, 	 66w76M7' 

In
  a

g
e  

a
t  
m

a
tu

ri
ty

  (
y e

a
rs

);
  L

95
%

 a
n

d 
S
E=

st
a

nd
a

rd
 e

rr
or

;  

NOCDOw0N-MwwwmtwwMCONOMCDCON 
CO 	wN111C0 	m 	°S? N a 9 R ° 

6666 	6 	6.6670L96° 

	

-2 a  
. 

• E 
Om 

 
< 'I 
0 — o co 
•- 3 	g°°(8EA(SM 	 —r . 	.. .rmimcommr,, 

	

Lb o 	 m.r,.--inm.- 

	

,-.= 	m  6606 	 666666 4,  
mo  

 

N  

• 

. 

O ° 
71) 

	

c')ZE 	
7000m,ww ...... vmoor-6nm 
co 	 6r-m 

	

. . 	 mm6-766 

 

.g E  m 
7 	coo°  vi 4 6 7. 6 6 0' 

O.- 
O g 

?o) 
 E 

0 
olcrts,77 

inonm,-mm 
N 
m .ru 	

E0062 
l 	

'CONCDOMOM 

7 	600 6 	 666.-6m6'° 

 

-2°-  
m 	6066 	 66667--m 	

Et O  OE 
13 > 

	

8% 	
. 	• 	

U 	r,.. 	9,1  
.-mcommwmom 

 

oi''  l'..!" °° c7,'--7  -- ‘122NU2'; 	 m 	 w.4-ohm- 

	

f 23 	m 
7 	666 	 mmoNoemi 	

'C  — -'4  

 

0  
< 

6667667N 

 Z 	
0000 

0  N N 00000CONM1- 	w 1-mmCLOC) r'. 03 CO 0  MS 
Mw 	

cy008 	. 	... OM WWOMI,  P 
NCwOON7CI3L0 

 

ES  0  6666 	
h'--.^.011  666N67.-N 

	

e. 	— 	 comr70.-7— 	 E 2-g 

A 	

- 	0000 

	

te; 	 6 4S'a 
0,,E 

	

g, 	VI  
00fl 	

CONCO-ONCOCOm 	 mo p2o0o8 cp,  	,-mommmov• ,- m mmmo,m-co 

	

Em 	0 	
0 M 03 M CO N COW 76= CO  66 	 6 ,6 cM6NNN 666 	 666N646— 	 2 f0  . , 2 - 

!“ 
 

=co o  
E 8  Ea o ' 

	

g 	600060onm7,- --mmmo,om, , 	 Ea 	 -0,666 C 	 No 
O r, m 	 666 

6 m a, 
666660,N 	 6667667N 
mr-6rm,, 

0'0  'a; 	
omwm 	 wO)NC

Nm  
OM 

	

a aLg 	 am4; 	
6606 r  ,_ 

c''  V"- — 
OM 

28.1  

	

D 	w 	
M 

	

= 	 (1, oo  ,,, .-61mmomt, mmo-mm mn gl E r 	Lu ,- N 	r,  mmo- m mo wwEm 
 
wm .68 

	

— m 	0 
<  

—6 
<2 gi 2 	 oi7 a o 	---. 	.aco- 

o 	 - E < 0< 
ci) 

	

BP, 	 _,0 	 2enm 
B amo 

 

FJ  Moll 
F = 

 

'82  cump 0000n .  . Ow0N 31- 000 
E  M 	 666 	

r--60NNmorm 
666N 	7 6, 0  

	

OM 	c- 
Z3C0  

fl 

P rn 	00000cONC0/-1-1-0)wc- r■ NCM-000 

	

MC 	CO 	 OMCM 	°? 	wOMC,NCMC3,- 

 

EW  M 	 660 	0 	666mi6o7 0  

	

6 	
7  

m 8. 
g8 

P " 	

Z "°8L92T 	 
7 	6666 	

WwWC,COM03 
0
W

00w0NO3Mt 
66666, ,7 ,0  N a 

 

43.=.  

.(pF, 

@s2 

68 

	

tM0 	
NO00000Ww0) 
CO  6—mm CO 

 

nE  0' — o666 6 

0= 
Zg 

 

..,  w —000norr 	wwCINCOcOMNMO 

m 	910'0.m 
• 0606 	

r-- nvoN7—com 

 

0—  co 
6 ui 66 6 r: 6 "' 

0 °  
u_

N  N  c
r, < ._ 	 < a) 

	

z p 	 zr 	000mmmoom . 	,CIOLONI-Oc- 

S  

	

-:73   cONNM,c- 1-- 00  
03 	e- 03 	' 	 OC .-- LO CO 	Pc: *- WI 

cy,--5°,;.;  ,N 

 

—0,, ,, ‘,  .st  . 
7 	660 	 66676mm 

m m ,- 	o 000o 	 66o760—m• 	 — 

 

8  . 

 

88  -2 
E E  E 

e 00.0.00__  . ...- 
O ,  om  - 

	

flw 	 ommoNomr 

CO 
CO 
CO 

—7owmmc1677 
0^Nmm^cRe 
666N  

CD'001-000N-Wwwwww0ONwL0 .WOM 
Co  ONM. 0)  MCIWwCOMM 
- 66 

6 

	

0 6 	 66676M6° 

NOOCOM CO ....... LOMMMOCON 
CO  W°".. M 	W W°30)  

6606 	 666760.-m 

.O0001-N003 ... 	. WOOWNNMCW
7  o.-mm  6,,6o7m 

- 6666 	 666m61<,-^ 



*"'28",9EM -- 
• 6606666 

m00 	
N.1:01'-0 COM 
0000000 

g"""AcTiPttAlSgE,F.73 
6666666666 

- °22282 
c660666a: aaa 

1-COCOO..MM,-1-W 
mmo-ommn 
64666m 
oa m 

OMOMNON00 cacJm-oomm 
66mOom-- 
000 

- 16 - 

m000,-,-mNom ,-com-mm 
00.-MMMCOMM MM 
666666666 66 	O  o 

cici  o n666-m -• 

	

0.10000000 ,- ok0.- 00 	  ..0.1- 0.crOJCO 
.-NCOM 	LOC, 	 MwO?NOMMW 

	

66 	 eicimocic 
000 

,-oomoommoonoa ,- ,- 
MMNMON. 
666666 

WINN 

00000.-00 00MM.--m ......... 
°N(q NMCIV .41  

6 	6600do o 	 Mcd.-66nWn 
• nom 

M000000000 1- ■-  -,- ........ M.- NMCOMOD4 
MdLO<OWNO 

OC° 	
NNOOD 

oiciO6644o ,_ 	 6.666 000  (}, 

M000000NMMOP,NC00 0 	 NNOJP-NNOM 
OD 	 ..-0,-.04.,-MLOm 	 C0 	 M0001-001.4- 0 

,,,, cCR66--'t e a,  
-

666666666 66 
n wmw  
c” 

tz 	n0000000amomm-nm--m ,-- ,- 0 ,- ,- ,- aaooNowo 

6 66666 66 	
m 	N NNOMOIM 

a' 
	NMNMO mm 6 SC 

Z-  .- 	 6 	6n-66,_,_o 
oow  .- 

.5 . -= 

E i

• 

'a  00000000MC■ 001-N,-. L't,8,";PM8 
6  

m m 	
60o0mmmn 
06666666 	 66-666e,lw 

oom  ,- ,r, E 
ro  E 
m $ 
	co 

0000000olONCOO 
CO M 	

N.o. 
0  O.I.O. 	 M 	 rpc92fl8 

a c) 	ca - 	 666066 	6 	 vcOg,%j66gc‘iw 
c E 
at  

. 

0 E R  Roo0000.8:gwn4“:  www.--mo0J0 
o?toomohoR 

ER 

 Oi moici66coci° 
m 

0E  - 	 odocid0000 N 
 mom  

ca 

m ea 	m 
-E  m 
O ca 
cm 0_, 

O E  00000000 Nmnatnaa-,-m 
00-0 m 	m 	 CDr-COOMOICO 

.--,-0
o

MCOMill'ON.- 

Z ° 	M  CD mm  - 666666 	6 	 voic466-6v 

a. 4 
bo 

2 	.-000000(400MMM'S 	 M 
CC 	000Mptr.MCOM 	

MOC,OMOO 
NMMNOct. N.00 

° 	 666o6666 	 --66660,,-N Zo 	" 	 mom  
.E. 0i, 

74) . W0r-CON‘I- 00 E . J .  0000MOMONON-MMMI,-M ,-01 	 
CO 	 mi..CO0.-007,t,* 0 q ,-pciNcJonoco 

o wE m 	6 o 6o6o6666o6 	 nci666,-"'t 
E }r,_ 	 wwn 	,- 

0 

CIONMI, NMM ,-OMN'OCOMP- 

0E  m000moOor-mmaaomw ,- ,- 	 --acoamao,- Our 	9 	gooa,aomm 	 rmcm6F,r, 
m 	 00000000 	 ci3O60o,- ,,  _  0 

8s2 	
mom  

n* p i 00000000000,00m0mp--,00 
m n 	 ocaom 	mom 

O 
m 
 666 	°do 	

m--omogn 

couici66mci 
camcaon, m 

N .11 	
mwn  

' ,T, 
n sa  [z.0000000T.-000m 	waooaomo 

.50E m 	 m6'6 60666 	 cc.hiM cOl c 
9 m - o a, a co 03 

▪ C.0 CO 	.- 

.601? 	
CO 330 	.- 

v 

Lnn 	 . r.,(crflER2g n82 w0000moomom=o 

6 o6 	 adci66.4" n

• 

Em m 	
moN 

mn s=2 
O n 00000000000--m .... ... 	 MOOMM ,-NNt 

cn f 	 600 	
anmaociaa 

couiN 6(6606 
gOW 	 oom 
O 

• 

O z ,t-.0mmommm 
Rgln w mmmaaav000O mnnncc8228E,giii8S"KwE fn 

20 	

Wt N 
 — 

MM 
.c 

130T 
05E 



- 17 - 

0 0,-D-m03011, 0,  	 c0,-0- rD0coN- 
CD dm-010MM 	 OM-00000- 
• 66666066 	 OMR66oN ene 

	

In 0 0 0 10 (S) o In CO CO in 	• 

6 	66o6 
ccmc01-.0-0ON 

eS.".g eme66r-" 

BOON..-m m ommom, 	 mo? 
......... .e.----•mcom 

m 
 noomm 

m" 1-- 
6666666 

6 6606666 	

O- ni- "° O66e 
° 

MOD-ONC-mmulr-0 	  NMCOM0M0,- 
M 	0,-mNOMM 

Ci  36-  NOON 6°'  oi°  2 "In'  an  vo 

	na-mamet 
- 6666666 6 	 c4g.Ocid,l—c%1 

;—,°°°6,rnia -- 0"3 ....... 
6666666 

• 
6 	 Mr-o06er,  

060moNmr..Amm-R 	 
em 

- 66°66666 6 
• 

 

mmNotmo 
m6m 60 -O 
n.ioee- 6  w 66 oo 

 

m00066m0000-m 	 momommem 
m 	 emnom 0)  . 	 ommoomm 
m 	 66666 6 	 eote66Mcvv e oeo 

0300000comeNNMCOMM 	  alcocom 
co 	 ,-0,-M- ID0C0C0000  mcoc0 ,- 0,5MM. 

6666666666 	 trivir<66-e" " 	 000 
N 
0 _I 

F--0000000M0r, ON ,r 	 MONacor-,- 
CO 	_ 

	

NMNO-CDP-MM 	 -mooNomelo 
g 	 6 3 - 

m 	 6°666666 in o in 4c,iL666m- 6  

,-?J  • 

g •  00 
o 

• 00000N,-N e m co -- ......... m,-0mmo,- 
E.:  m m 	

oeeorcocO m 
Cl)N 

- 666666666 	
em-mowo m 0 

4 N O66c.i-m 
N g 

 mm0 

o 

00000-0,1,-NOCOOp m - .......... °MOO-MN 
0 Do co D- (7, r- m 	 0 0 -0NON 

- 6666666 ,6666 	 r<trim66-, m 
000 

o t 
.5 o 
g a  g60000000mo-n 

Q 	e 	
m o-- ........ greflE2 coo m 

er, 	m 
E ? 	o 	o 	606 60 	 O4666moiR 
6E- 	

000 II 	_ 
n o 
et 	c, 	  .0 

E m co 	a> 

O ;a" r-o_ 
:2E  NOOWC04000NcOcOMmol- W ,- m- 	 OONCONNO- N 

• 666666666666 6 	
6"6e-- 666e,2 .1  0, ,̀0' 	m m 	66666oNeemrco m 

2 o 	 000 
e 	 - 

3o 

-m000c0 .0000004r-N0MM ........ (,.Lnommt.i6m 
O 0 	m 	6eeor.hmcomo 	 66meogo 
Q N m 	666666o6666 	 OmO666"e' 

LC) CD LO 
Z 
C DP 

11-  cA 	0000D-NulcoMr■ WM00 	 0000,0100,- 
mW0,-ccmN0 00--M-c000MCD ▪ m8 m 	6o66666666 	 MO660-- 1' 

237-, -  oocD 
E 2 E 
c,.E cz 

7,  E o 0,000D-Omm OJ flNacOmm  o-0-0MoJc-mm 
Om r- 0 -NN O CO WD-M 0mca ,- OMOM 

R Omo 0)  6 666666666 	 O 6 66 6"" .,t8  
8 E2 

E-1; 
222  woocww0.10000.---- 	 LO -1 

6 
CO D,  co (ON 0, 

O a .'?., 	oq '077LPNCI 	 comm-pcomm 
66666-' 66 0 00 000 	6 

:t" 2.iii - 	 m0a, 	'- 

1 itt 

E t a  r0000n-o6moo 	,-001-O0MON 
3 t- 	 66o 66 r- 	 mcumN0Q-00 

8 	F2 	
--N to m m 

0 	 eici6OmN 
cT 	 M Nin  

g€0 
2 ,- : 

tr, E  T""vRgttiRc4S - 
2 , 0 	66666666 
2ag - 
N a co 
E 2 
Si.2. 1- ° 000 ' 0 2,94gr6 	— T4E,,1V8'4g% 
Y 	 0 	6 66666 	 OMM660i.2 a 
o cw "  000 
a3W 

 

22“ 	
• 

a II a 

CD C 0 0 0 , .e s z  , AN.m....„,. .N. ,„ 00 ,e0, _ 	u, e, 	e, .t v. 	.t 	CD 	O N. P. r,- D. c0 c0 0D a, mm 0 9 tor it6 a 	-w. 
'du) S u) 

Dc  0 
MaL  

Jo 

O SE 

. concoNcom0
0  
0 

0C1 0 " 00,M 
r-o- N 0M MMm-N

0 



1968 1958 1963 1953 1973 	1978 
	

1983 
	

1988 
	

1993 

Year 

250000 

200000 

150000 

C 
O 

100000 

50000 

0 

- 18 - 

Figure 1. Catches for the period 1953-1996. 
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Figure 3, Biomass and Abundance Estimates for Spring Research Vessel Surveys 
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Figure 4. Biomass and Abundance Estimates for Fall Research Vessel Surveys 
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Figure 5 Mean length at ages 1-10 of cod in Divisions 3N and 30 combined in 1973-1996, 
as determined from catches and sampling during the bottom-trawl surveys in Spring. 
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Figure 6 Estimated proportion mature at ages 3-6 for female cod in NAFO Div. 3NO for 1975 
to 1996 (top). Age at 50% maturity over the same time period Is shown in the bottom panel. 
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