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Yellowtail abundance in Subarea 5, in terms of catch per 

day, increased up to 1963 because of high recruitment from the 

1958-60 year classes. Subsequent year classes have been smaller, 

and abundance presently is dropping. The annual total mortality 

rates for the southern New Englund ground and Georges Bank, 

estimated from catch per day by age group in 10GO--..;5, were 

64% and G3% respectively. The sum of limited information on the 

natural mortalily rale suggests lhat it is no more than 15'70 per 

year and that it may be less thalllhis. 

Yellowtail flounder are caught on three grounds off 

New England: the southern Ncw England ground, Georges Banl" 

and the Cape Cod ground. Each ground supports a relatively 

separate group of fish (Lux, 1963). The southern New England 

and Georges Bank groups, for whieh abundance, age composition, 

and mortality data are here given, supply about 90 percent of the 

catch. 

Growth of yellowtail is rapid, fish entering the catch at 

age 2 and being fully recruited by age 4 (Lux and Nichy, Lab. Ref. 

67 -2). They make their peak contribution to the catch at age 3, 

and since exploitation is intense few fish survive beyond age 6. 

Apparent abundance, measured by landings per day (Lux, 

1964), has varied widely in the period over which records have 

been obtained, dropping between 1943 and the mid-1950's, then 

increasing up to 1963, and then decreasing in 1964-65 (table 1). 
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Preliminary data for 1966 indicated that the 1964-65 decrease was 

continuing. Landings per day by age group in 1960-65 (tables 2 

and 3 and figure 1) show that strong year classes spawned in 1958, 

1959, and 1960 contributed greatly to the increased abundance of 

recent years. 

Fishing effort increased with increasing abundance in 19,60-63 

(table 1). However, when abundance dropped in 1964-65, effort, 

instead of decreasing as well, contined to increase, reaching its 

highest level for the entire period of record in 1965. 

The total mortality rate in 1960-65 was estimated from the 

survival from one year to the next of fully recruited fish from the 

1954-60 year classes (table 4, figure 2). Survival ratios of 0.36 

and 0.37 for the southern New England and Georges Bank groups 

indicate that total mortality rates on age groups 4 through 7 were 

about 64 and 63 percent per year (Z = 1. 02; 1. 00) values which 

would be considered high in most fisheries. 

Table 1. --Landings, landings per day, and days fished 

on the southern New England ground and Georges 

Bank in 1943-65 (landings and landings per day are 

in metric tons \. 

Southern New England Georges Bank 
Total Landings Days Total Landings Days 

Year landings :eer dal fished landings :eer dal fished 

1943 18,039 3. 17 5,G81 1,262 6.37 198 

1944 10,615 2.55 4, 164 1,664 7.66 217 

1945 10,368 3.63 2,852 1,356 4.81 282 

1946 10,824 3.01 3, 596 868 3.75 232 

1947 12, III 2.66 4,550 2,257 4. 70 480 

1948 9,919 1. 96 5,047 5,656 5. 04 I, 122 

1949 4,673 1. 44 3,248 7,300 2. 93 2,493 

1950 4,709 1. 54 3,062 3,892 2. 38 1,636 

1951 2,786 1. 48 1,889 4,311 2.68 1,611 

1952 2,989 1. 26 2,364 3,651 2.29 1,596 
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Table 1. --Cont'd 

Southern New England Georges Bank 
Total Landings Days Total Landings Days 

Year landings per da;l fished landin§s .eer da;l fished 

1953 1,976 1.37 1,442 2,897 2.33 1,241 

1954 1,515 1. 26 1,200 2,886 2.08 1,385 

1955 2,180 1.42 1,529 2,945 2.39 1, 234 

1956 3,541 1.54 2,297 1,594 2. 02 790 

1957 5,440 2.30 2,396 2,301 2.80 821 

1958 8,905 2 .. 43 3,666 4,533 3.24 1,400 

1959 7,737 1. 58 4,904 4,130 2. 10 1,969 

1960 7,842 1.77 4,439 4,446 2.20 2,018 

1961 11,630 2.48 4,686 4,247 2.34 1,816 

1962 17,765 3.30 5,383 7,767 3. 31 2,347 

1963 24,295 4.06 5,976 10,990 4. 56 2,409 

1964 20,753 3.70 5,613 14,910 4.20 3,552 

1965 20,338 3. 06 6,644 14,244 3. 18 4,486 

E4 



T
a
b

le
 2

. 
--

E
st

im
a
te

d
 n

u
m

b
e
rs

 b
y

 a
g

e 
g

ro
u

p
 o

f 
yc

11
o'

::
t2

.i1
 f

lo
n

n
d

er
 l

an
d

ed
 p

e
r 

st
a
n

d
a
rd

 d
ay

 f
is

h
ed

 o
n

 

th
e 

so
u

th
e
rn

 N
ew

 E
n

g
la

n
d

 g
ro

u
n

d
 i

n
 1

96
0-

13
5.

 

N
u

m
b

e
r 

o
f 

a
n

n
u

a
l 

ri
n

g
s 

Y
e
a
r 

an
d

 
q

u
a
rt

e
r 

1 
2 

3 
4 

5 
6 

7 
7+

 
T

o
ta

l 

19
60

 

Ja
n

-M
a
r 

67
 

50
3 

68
9 

83
0 

11
1 

22
 

2
,2

2
4

 

A
p

r-
Ju

n
e
 

94
2 

68
4 

50
2 

42
2 

21
 

59
 

4
0

 
2

,6
7

0
 

Ju
ly

-S
e
p

t 
18

 
2

,7
4

8
 

82
9 

66
7 

32
0 

65
 

4
,6

3
4

 

O
c
t-

D
e
c
 

4 
4

,5
2

3
 

66
3 

53
3 

14
8 

36
 

5
,9

2
0

 

19
61

 

Ja
n

-M
a
r 

55
 

3
,7

0
2

 
32

8 
27

8 
15

0 
27

 
9 

4
,5

5
4

 
I ... 

A
p

r-
Ju

n
e
 

25
6 

3
,0

3
2

 
21

7 
25

6 
11

6 
3

,8
7

2
 

I 

"
,
 

Ju
ly

-S
e
p

t 
2

,4
8

6
 

3
,3

8
8

 
26

0 
22

7 
11

0 
13

 
6

,4
9

0
 

U
1 

O
c
t-

D
e
c
 

3
,6

8
2

 
3

,6
9

0
 

62
6 

20
0 

10
0 

33
 

17
 

8
,3

4
9

 

19
62

 
Ja

n
-M

a
r 

95
 

3
,9

4
8

 
1

,6
2

1
 

16
1 

67
 

13
 

10
 

5
,9

1
4

 

A
p

r-
Ju

n
e
 

26
0 

5
,2

0
8

 
1,

 1
58

 
16

1 
19

 
14

 
2 

6
,8

2
2

 

Ju
ly

-S
e
p

t 
1

,3
0

1
 

5
,0

5
2

 
1

,6
4

4
 

62
 

33
 

14
 

8
,1

0
6

 

O
c
t-

D
e
c
 

3
,9

3
8

 
8

,0
0

5
 

1
,5

1
0

 
27

8 
55

 
22

 
20

 
1

3
,8

2
9

 



T
a
b

le
 2

. 
--

C
o

n
t'

d
 

N
u

m
b

e
r 

o
f 

a
n

n
u

a
l 

ri
n

g
s 

Y
e
a
r 

an
d

 
q

u
a
rt

e
r 

1 
2 

3 
4 

5 
6 

7 
7

+
 

T
o

ta
l 

1
9

6
3

 

Ja
n

-M
a
r 

3
4

 
4

,8
8

0
 

3
,7

7
5

 
8

0
3

 
1

4
7

 
15

 
9

,6
5

4
 

A
p

r-
Ju

n
e
 

96
 

4
,7

4
8

 
3

,1
5

6
 

5
3

0
 

1
0

9
 

28
 

8
,6

6
7

 
Ju

ly
-S

e
p

t 
1

,2
4

1
 

5
,5

9
2

 
3

,7
2

3
 

6
1

8
 

3
0

 
27

 
1

1
,2

3
1

 
O

c
t-

D
e
c
 

1
8

 
3

,2
3

9
 

5
,3

5
2

 
1

,8
6

2
 

3
9

9
 

4 
1

7
 

1
0

,8
9

0
 

1
9

6
4

 

Ja
n

-M
a
r 

11
 

2
,2

0
3

 
3

,0
0

0
 

1
, 

53
6 

3
0

6
 

8 
6 

7
,0

7
0

 
A

p
r-

Ju
n

e
 

1
4

9
 

1
,2

8
3

 
1

,1
7

8
 

1
,3

2
2

 
4

,0
9

8
 

I 
1

6
8

 
'" I 

'" 
Ju

ly
-S

e
p

t 
1

,6
4

4
 

2
,3

8
3

 
2

,4
6

2
 

2
,6

4
9

 
1

2
9

 
4

7
 

9
,3

1
3

 
C7

I 
O

c
t-

D
e
c
 

16
 

2,
 9

31
 .

 
1

,9
1

6
 

2
,1

3
4

 
1

, 
1

6
5

 
2

6
4

 
15

 
8 

8
,4

4
9

 
1

9
6

5
 

J
a
n

-M
a
r 

9
5

 
2

,9
5

2
 

1
,7

9
5

 
1

,3
8

5
 

5
5

8
 

1
1

4
 

8 
6

,9
0

8
 

A
p

r-
Ju

n
e
 

1
5

9
 

2
,1

0
5

 
8

1
2

 
9

6
2

 
5

3
0

 
73

 
6 

4
,6

9
7

 
Ju

ly
-S

e
p

t 
1

,7
0

5
 

3
,3

5
6

 
9

0
2

 
9

8
2

 
5

5
1

 
3

9
 

4 
7

,5
3

9
 

O
c
t-

D
e
c
 

3
,3

8
3

 
2

,3
9

5
 

1
,0

5
7

 
5

9
5

 
20

3 
5

5
 

7
,6

8
8

 



T
a
b

le
 3

. 
-

-E
st

im
a
te

d
 n

u
m

b
e
rs

 b
y

 a
g

e 
g

ro
u

p
 o

f 
y

e
ll

o
w

ta
il

 f
lo

u
n

d
e
r 

la
n

d
e
d

 p
e
r 

st
a
n

d
a
rd

 d
ay

 f
is

h
e
d

 

o
n

 G
e
o

rg
e
s 

B
an

k
 i

n
 1

9
6

0
-6

5
. 

N
u

m
b

e
r 

o
f 

a
n

n
u

a
l 

ri
n

g
s 

Y
e
a
r 

an
d

 
q

u
a
rt

e
r 

2 
3 

4 
5 

6 
7 

7
+

 
T

o
ta

l 

1
9

6
0

 

A
p

r 
-

Ju
n

e
 

50
1 

92
1 

6
4

6
 

5
7

3
 

81
 

3
3

 
25

 
2

,7
8

3
 

Ju
ly

 -
S

e
p

t 
2

,3
8

4
 

1
,7

8
8

 
6

9
7

 
4

3
1

 
16

 
5

,3
2

1
 

1
9

6
1

 

A
p

r 
-

Ju
n

e
 

1
3

0
 

2
,5

5
4

 
7

4
7

 
2

2
5

 
1

7
0

 
5

5
 

71
 

3
,9

5
3

 

Ju
ly

 -
S

ep
t 

1
,3

9
8

 
3

,0
9

1
 

3
0

4
 

2
2

7
 

1
0

3
 

26
 

10
 

5
,1

6
0

 
I 

1
9

6
2

 
O

l 
I 

A
p

r 
-

Ju
n

e
 

6
9

 
2

,8
2

1
 

1
,3

6
1

 
3

3
2

 
2

3
5

 
1

0
0

 
38

 
4

,9
5

8
 

II
I 

Ju
ly

 -
S

ep
t 

.....
 

1
,4

9
8

 
3

,8
8

9
 

1
,2

3
5

 
3

3
8

 
1

3
9

 
3

7
 

16
 

7
,1

5
2

 

1
9

6
3

 

A
p

r 
-

Ju
n

e
 

4
0

 
3

,7
3

0
 

1
,6

1
3

 
7

4
6

 
9

0
 

3
1

 
27

 
6

, 
27

7 

Ju
ly

 -
S

e
p

t 
8

0
5

 
8

,0
9

1
 

2
,0

2
5

 
3

8
0

 
98

 
1

4
 

22
 

1
1

,4
3

6
 

1
9

6
4

 

A
p

r 
-

Ju
n

e
 

1
0

0
 

2
,3

2
8

 
3

,6
7

6
 

6
4

9
 

10
6 

5
0

 
11

 
6

,9
1

9
 

Ju
ly

 -
S

ep
t 

85
1 

3
,1

0
8

 
3

,6
9

5
 

7
8

5
 

88
 

95
 

7 
8

,6
3

0
 



"
,
 

00
 

T
a
b

le
 3

. 
--

C
o

n
t'

d
 

Y
e
a
r 

an
d

 
q

u
a
rt

e
r 

1
9

6
5

 

A
p

r 
-

Ju
n

e
 

Ju
ly

 -
S

e
p

t 

2 
3 

5
0

 
2

,1
9

7
 

3
2

8
 

3
,1

8
8

 

N
u

m
b

e
r 

o
f 
a
n

n
u

a
l 

ri
n

g
s 

4 
5 

6 

1
,3

1
7

 
1

,1
0

3
 

22
7 

1
,6

3
0

 
96

6 
2

1
0

 

7 
7

+
 

66
 

29
 

5
0

 
2

4
 

T
o

ta
l 

4
,9

8
8

 

6
,3

9
5

 

I ..., I 



<.9 
Z 
:r: 
Cf) 

u.. 

.Cf) 

~ 
Cl 

0:: 
W 
£l. 

':r: 
Cf) 

u.. 

u.. 
o 
0:: 
w 
C) 
'5 
3 
z 

SO. NEW E~GLAND GROUND 

JAN - DEC 
4000-

,ooc~ 
'000 I 
1000 157. 56 55 

[ J%',;:~ 54 5' 
o I 2 :5 4 ~ 6 7+ 

<QOOO[ _58 

3000[ 

:::t IIIIIII~ 5.~ ;; 
O. 2 :5 <I 

4000

t 3000 
• 60 

2000 ~I 59 

1000 ;~ - rm t ~ :::::::58 07 
o I 2 :5 <I 'j 6 1. 

-8-

1960 

1961 

j2g 

1963 

J2§.1. 

1965 

GEORGES BANK 

APH-SEPT 

4000r 

:::10 
58 67 

1~ 5J5 !';:'; 3 10 I ~ .. ,.".,,'iI= 54 5 
o,L. -.l!-'1,i""-'3~4~'j 6 7. 

4000[ 

'COOL 
'000 

1000' 

I f]llilll?fu~"C;.5 54 
0._. -!lID? 

AGE IN YEARS 

Figure 1. --The age compositions of yellowtail flounder on the southern 
New England ground and Georges Bank in 1960-65. (Numbers 
at tops of bars indicate year classes_ ) 
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Table 4. --Survival ratios for yellowtail flounder of age groups 

4-7 from the 1954-60 year classes. (The ratios were 

computed from data of Tables 2 and 3, using only values 

based on 6 or more age determinations. ) 

Calendar 
quarter 4 - 5 

Survival Ratio 
Age group 

5 - 6 6 - 7 

Southern New England ground 

Jan - Mar 

July - Sept 

Oct - Dec 

0.442 

0.518 

O. 3'96 

Geometric mean O. 449 

Apr - June 

July - Sept 

0.380 

0.339 

Geometric mean 0.359 

0.340 

0.220 

0.331 

0.291 

Georges Bank 

0.328 

0.295 

0.311 

E 10 

0.338 

0.338 

0.606 

O. 606 

Geometric 
mean 

0.370 

0.338 

0.362 

0.356 

0.423 

0.316 

0.366 

-.l 
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SOUTHERN NEW ENGLAND GROUND 
9.01- (January - December) 

8.01- ~~. , 
7.0 

6.0 
& 

~~ 

~ 
5.0 

.. 

4.0 ' YEAR CLASS 
o 1955 a 

D 1956 
.. 1957 

3.0 x 1958 
<> 1959 
• 1960 

2.0 

9J 
GEORGES BANK 
(April- September) 

8.0 

7.0 

6.01 

5.0 

4.0 

D 30' I I I I , I 

. 234 567 

Figure 2. 
AGE GROUP 

Catch curves for yellowtail flounder for 
the 1955-60 year classes on the southern 
New EngHmd ground and Georges Bank. 
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The high fishing effort of recent years probably increased 

total mortality in 1960-65 over that of previous years. Mortality 

was higher. for example. J;han the 54 percent per year (Z = 0.78) 

estimated from the data of Royce. Buller. and Premetz (1959) for 

age groups 4 to 6 in 1943-47 on the southern New England ground. 

Fishing effort continued to increase in 1966. and since apparent 

abundance still was decreasing from the peak level of 1963 total 

mortality presumably continued to increase as well. 

We have insufficient data to estimate the natural mortality 

rate; generally. however. it is felt that losses of flatfish from 

natural causes are small. Natural mortality of the European plaice. 

for example. a species that is similar to the yellowtail. has been 

estimated to be 10% per year (M = 0.10) (Bever ton and Holt. 1957). 

Predation may in some cases be a leading source of natural 

mortality. Stomach analyses of all species of fish caught in New 

England groundfish surveys aboard Albat ross IV in 1963-66 indicated, 

however. that predation was not a significant cause of mort ality in 

yellowtail. 

Some information on natural mortality was obtained from 

results of marking experiments. The overall return rate of tagged 

yellowtail usually has been about 25%. In one southern New England 

lot, however. in which only 7 fish were tagged and carefully handled 

aboard a research vessel all were returned within 56 months time 

(table 5). These 7 fish were caught and released in an area where 

fishing effort is light. Clearly. there were no losses from natural 

mortality or tagg~ng mortality. and no tags became detached or were 

lost to the experiment through failure of the finders to report them. 

From this lot the upper limit of natural mortality can be estimated 

by using the average time at liberty. 22 months, and calculating 

the probability, through binomial expansion. of no losses from 

natural mortality in this period at various assigned values of 

natural mortality. If the natural mortality rate is assumed to 

be 20% per year (M = 0.22). for example. the probability of 

E 12 
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no losses through natural causes in 22 months is 0.04. For an 

assumed mortality of 150/0 (M = 0.16), the probability is 0.10. 

From this it is suggested that natural mortality is less than 

200/0, and quite probably less than 15% per year, at least for the 

age groups dealt with here. 

Table 5. --Recovery dates and lengths and ageE; at tagging of 7 

yellowtail flounder tagged in February, 1957, on the 

southern New England ground. 

Recovery Length at Age at tagging Months at 
date tagging (cm) (years) liberty 

July, 1957 34 3 5 

Sept. 1957 34 3 7 

Nov. 1957 27 2 9 

Aug. 1958 29 2 18 

Apr. 1959 30 2 26 

Jan. 1960 37 3 35 

Oct. 1961 28 2 56 

E 13 
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