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Ecological Studies on the Jack Mackerel,

Trachurus japonicus (TEMMINCK et SCHLEGEL)
II. Relations between Growth and Amount of Food Consumption

TOMOYUKI SUZUKI

Abstract

During the period from 1957 to 1962, the feeding experiments of the jack mackerel, Trachu-
rus japonicus (TEMMINCK et SCHLEGEL), were made to determine the amount of food consu—
mption for growth of the individual fish at Onagawa Fisheries Experimental Station of the Toh—
oku University, The material used in the experiments were caught by trap-net fishery in Ona-
gawa Bay, Miyagi Prefecture, during the period from July to November, Their body length and
weight ranged from 56 mm to 213 mm and from 2.7 g to 137.5 g, respectively, Sea water
temperature ranging from 15,0°C to 23,3°C were always refreshed into the rearing concrete tanks
measuring 1.8 x 1.8 x 1.0 m or 3.1 x 3.1 x 1,0 m, respectively, The fishes were fed with a
known amount of fresh young anchovy or Euphausia pacifica frozen until the time for use,
The rearing fishes were measured once per 10 days after being narcotized by solution of uret—
hane or quinaldine,k It was found that the relations between the daily rates of feeding and those
of growth of the fishes fed with the same kind of food could be expressed as a linear regress—
ion, within a given range of the daily rates of feeding, water temperature and body weight of
the rearing fishes, However, a few variations on the apparent anabolic rates, denoted as the
slope of the linear regression, were found in connections with some experimental conditions,
such as water temperature, body weight of the rearing fishes and kinds of the food, Although
the experiments used the same food for the fishes with nearly similar body weights revealed
that the apparent anabolic rates decreased as the water temperature became lower, other exp-
eriments using the same food for the fishes with different body weights under the same water
temperature showed that these rates decreased as the body weight increased within ranges of
the materials, On the other hand, the chemical analysis of the jack mackerel, young anchovy
and Euphausia showed values of 0.95 or 1.15, 0.65 and 0,58 Kcal per gram, as shown
in Table 1, These values were used for the calculations on the calorific basis, Therefore, it
was shown that the apparent anabolic rates of the fishes, ranging from 20,7 g to 28.2 g in
body weight, fed with Euphausia were lower as compared with those of the fishes fed with
young anchovy,
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Fig. 1 Daily rates of growth plotted against daily rates of feeding
of the jack mackerel fed with Euphausia under the water
temperature range between 15,1° and 22.7°C,
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Fig. 2 Daily rates of growth plotted against daily
rates of feeding of the jack mackerel fed
with Ewuphausia under the water tempera—
ture range between 17.1° and 23.3°C.
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Fig. 38 Daily rates of growth plotted against daily
rates of feeding of the jack mackerel fed
with the anchovy under the water temperature
range between 17.1° and 22.0°C.
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Table 1 General composition of foods and the jack mackerel used
in this experiment,

Range of Water | Crude | Crude | Crude
No, examined | body weight | content| protein| fat ash Kilocal, /g
g % % % %
Jack mackerel 8 20.40~ 24.45| 76.52 | 17.11 | 2.64 3.70 0.95
” 5 68.55~137.50] 74.24 | 18,45 | 4.21 3.10 1.15
Euphausia pacifica 100 0.03~0.05 83.66 | 11.63 | 1.11 3.60 0.58
Anchovy 10 1.5~3.0 81.88 | 12,10 | 1.67 4.35 0.65
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Fig. 7 Daily rates of growth plotted against daily
rates of feeding of the jack mackerel, weighing
between 68.6 and 137.5g, under the water
temperature ranging from 20.1° to 22, 7°C,
separately for the kind of foods,
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Fig. 9 Daily rates of growth plotted against the excess
amount of food, the anchovy, given to the jack
mackerel of the size range between 14,5 and 25,0g.
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Appendix Table 1., Results of feeding experiments,
Kinds of food : Euphausia

Individuall W | L | f | g |Rangeof | Individual, W L | f | g | Range of
‘ . . W, toemp_ ‘ ‘ w, otemp,
number g ‘ mm % % C number g mm 9% | 9% C
7-03 ,‘ 5.80| 67.75| 12.24] 3.14 7-52 [ 4,30‘ 66. 20, 6,74[ 0.93
7-14 | 6.55 76.70 76/ —0.08 7-51 4.60| 70.80] 6.52 1.30
7-11 6.75 72,05 7.55 0.74 7-18 8.40, 72,80 5.39 1.32
7-03 | 7_85; 73.25| 14.52| 2.93 8-23 10.50, 81.50 6.95; 0.95
7-10 8.45 80.65 62 0.12 8-27 14.50, 92.55 4.55‘ 0.31
7-04 8.90, 82.95 5.96| 1.35 7-17 14,50, 94.20| 4.83 0.69
7-11 9.65| 80.35 9.12| 2.18 8-26 14,90 90.70, 6.58 0.81] 20.0
7-10 9.85] 85.15/ 10.96| 1.93 8-24 15.00, 93.55 3.07£ 0.67 i
7-06 9.95 82.00, 8.64/ 1.11 8-22 15.80, 95.05] 3.30 0.51] 17.1
7-04 10.10) 83.40, 7.03] 1.29 0-20 16.70{104.00] 1.02—0.12
7-03 10,15/ 81.25| 12.41| 2.27 0-04 17.55100.00 3.42! 0.11
7-05 10.20, 84.10, 7.45 0.77 0-21 18.25(101.00; 0.71)—0.16
8-23 10.25) 79.70, 02| 0.10, 0-10 18.35102.05 4.96] 0.65
711 10.35, 85.95 64/—0.68 0-05 18.50‘100.00 1.83 0.11
7-10 10,50( 88.80; 1.33|—0.57 22.7 8-21 18.55 99.80| 4,47 0.59
7-02 10.65| 82.45) 13.24| 3.10 !
7-13 10.95| 83.70| 13.33 2.65 20.1 0-53 3.00] 57.30] 8.33 2.00
7-12 11.20: 87.80, 1.25/—0.81 0-58 3.20( 56.80, 3.49| 0.32
7-01 11.95| 84.50) 10.46| 1.42 0-52 4.80| 67.50 9.17| 1.25
7-09 12.15| 91.10 57 1.23 0-51 5.30] 74.40, 8.38 1.33
7-07 12.25| 85.65 49 1,80 0-57 5.50( 68.40, 3.09( 0.36
7-05 13.05 89.50| 11.57| 1.70 0-55 8.10| 81.00, 2.73] 0.12
7-02 13.50 89.60) 11.85 1.78 0-56 8.60| 79.40, 2.34] 0.12
8-26 13.55 89.40, 5.02 0.22 0-18 9.50/ 82.60 6.15 1.16/ 17.0
8-24 13.85[ 89.85 3.75/—0.36 8-23 12, 30| 83.90 11.87} 1.14 !
7-13 14.00[ 91.05, 13.86/ 2.29 0-54 13.10, 90,40 0.84 0 15.1
8-24 14.00 92.15 2.57| 0.57 0-17 15.60 94.90| 4.82] 0.71
8-27 14.60 90.20, 2.60|—0.14 8-27 16.05( 95.30] 6.54 0.87
8-22 15,65 92.35 2.81|—0.06 8-25 16.25) 96.15/ 10.34) 0.92
7-05 15.80| 96.20) 11.14| 2.03 8-22 17.60 96.65 7.50 0.91
7-05 18.50100.60, 7.57| 1.18 8-26 17.75| 93.45| 11.83 1.41
8-21 18,75 98.50, 2.72 0.05 0-14 19.70{106.00] 2.54) 0.20
0-15 19.90/108.00 1.61 0
7-19 2.70{ 56.00 4.07 0O I
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Appendix Table 2, Results of feeding experiments,
Kinds of food : Euphausia

w L f g Range of

Individual
w, temp,
number g mm % % °C
9 - 55 100. 65 187.00 585 0.03
9 - 56 104.90 187.50 4.99 0.29
9 - 50 106.45 194.00 4.84 0.52
9 - 52 106.75 185.00 4.95 0.76
9 - 56 107.85 188.50 6.97 0.27
9 - 53 109.50 192.00 3.62 0.07
9 - 50 113.85 194.00 5.15 0.58 23.3
9 - 53 114,55 194.55 8.13 0.58 i
9 -52 116.10 187.00 5.48 0.65 20.1
9 - 51 116.20 202.00 3.49 0.31
9 - 51 122.10 202.00 6.59 0.48
0-35 129.75 208.00 1.93 0.12
0- 34 130.25 210.00 1.72 —0.04
0- 33 133.10 210.00 0.26 —0.24
0-32 137.50 213.00 1.02 —0.44
9 - 55 102.25 188.00 3.07 0.13
9 - 54 105.60 190.00 6.03 0.30
9 - 56 114.15 189.00 4,99 0.38
9 - 50 121.50 194.00 7.66 0.49
9 - 53 121.80 197.00 9.87 0.43
9 - 52 123.90 189.50 7.76 0.40 20.0
9 - 53 126.45 195.00 5.87 0.32 !
9 - 50 126.75 194.00 5.55 0.36 17.1
9 - 52 128.20 197.00 5.20 0.18
9 - 51 130.05 203.00 9.38 0.59
0-34 130.25 210.00 1.96 0.04
0-35 131.75 208.00 2.98 0.19
9 - 51 135.95 204.50 5.41 0.30




Appendix Table 3.
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Kinds of food : Anchovy

Results of feeding experiments,

Individual | W L f g Range of | Individual| W L f g Range of
w, temp, w, temp,
number g mm % % °C number g mm % % °C
8-02 60.45(154.30| 6.44, 0.91 9-01 60.20i150.003 0 ;—0. 47
8-04 60.85!153.85/ 9.83 1.99 9-03 60.70150.00, 0 {—0.36
8-03 62.45149.40 2.55 0.30 9-15 61.20 155_005 2.70I—0, 13
8-05 | 64.40159.25 3.98 0.81 9-10 | 63.10150.00 5.18 0.41
8-06 64.45/158.10, 7. 08| 1.63 9-08 64. 353155. 00, 6. 685 0.45
8-01 65.20147.85/ 11.32/ 2.30 9-02 | 64.75?155.001 0.77;—0, 17
8-03 | 66.30(150.00 5.14/ 0.87 9-09 | 69.20155.00 5.01 0.17
8-02 | 68.55(156.50| 0.85/—0.34 9-13 ' 71.40155.00 3.18 —0.08
8-09 69.00[150.00] 6.51] 1.00 22.0 9-11 74.101155.00} 4,12 0.19, 20.0
8-04 69.30157.85 6.83] 0.69 ! 9-04 | 75.55}162,00; 0 ‘—0, 30 I
8-03 72.65150.25 4.67| 0.95 20.1 9-14 76.757156. 00, 2.37 0.07 17.1
8-05 | 74.40/162.70| 10.28 1.9 9-05  78.45160.00 0.64—0.32
8-01 74.85152.20| 5.69 0.57 8-04 80.30162.00 6.31) 0.27
8-04 75,45!160.60 8.10, 0.66 9-12 \ 82.25‘164.001 3.34/—0.06]
8-01 79.65/155.70| 6.68 0.44 8-01 ‘ 86.70156.70! 6.60 1.01
8-03 81.10[154.00, 7.42| 0.83 9-06 88.85‘163.00‘ 7.45 0.57
8-05 85.00[164.10| 5.42| 0.75 9-07 1‘ 89.25;-160.00 9.08 1.12
8-05 93.95|166.10| 7.49 0.82 I 8-03 ‘ 90.151157.50; 5.51| 0.90
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Appendix Table 4, Results of feeding experiments,
Kinds of food : Euphausia
Individual w L f g Range of
w, temp,
number g mm % % °C
0-22 20.40 110.00 1.57 0
0 - 05 21.55 107.50 0.56 ; —0.23
0 - 03 21.90 108.00 1.87 | 0.14
0-19 22.40 110.00 1.21 | 0
0-18 22.60 112.00 0.36 —0.09 20.0
0- 02 23.05 109.00 2.56 0.26 I
0 - 07 23.95 109.00 4.84 0.58 17.1
0 - 09 24.05 111.50 2.62 0.21
0-11 24.15 111.50 3.02 0.12
0 - 08 24.15 113.00 2.94 0.25
0-01 28.15 116.00 3.06 0.25
0-17 28.65 117.50 0.98 —0.10
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Appendix Table 5.
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Results of feeding experiments,

Kinds of food : Anchovy

g

o/
/0

0.43
0.88
.30
.41
.03
77
71
11
58
57
60
60
52
50
74
90
52

i.’“.o.o.o.o."‘."‘.“‘.o.’“‘.o."‘—"“:’

R

Individual | W L f
i %
number ‘ g mm

9 - 38 | 25.55 110,55 4.70
9 - 31 | 26.05 113.00 5.83
9 - 33 | 26.30 109.60 3.80
9 - 32 26,90 110.00 i 7.92
9 - 51 L 27,20 115.00 | 5.77
9 - 52 L s 113.60 8.90
9 - 31 28.20 115.60 5.32
9 - 32 L 30,50 113.65 6.16
9 - 52 L3115 116,20 ! 6.29
9 - 51 ! 32.55 120.90 8.73
9 - 50 . 33.80 124.60 7.57
9 - 53 | 3555 124.50 7.45
9 - 51 j 36.65 123.45 5.54
9 - 50 37.95 127.90 5.00
9 - 53 40.50 128.25 5.09
0- 31 41.30 137.50 6.88
9 - 21 18.20 146,90 8.76
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Individual

number

- 38
- 31
- 33
- 32
- 54
- 52
- 31
- 32
52
- 51
- 50
- 53
- 51
- 50
- 53
31

{

O O W YW O L L LYY O L OO O YO W
{

|
N
—

Appendix Table 6.

.65
.95

.50
.25
.65
.90

.45
.95
.55
.05
5. 30
.90
.20
.75
.20

Results of feeding experiments,

Kinds of food : Anchovy

L f

mm ‘ %
10170 5.13
104,90 :‘ 6.21
104.45 | 6.41
102.05 | 9.40
105.45 | 4.63
107.50 i 1.86
108.75 | 6.53
104.65 | 3.78
121.70 7.57
108.35 5.69
110.55 | 4,70
113.00 5.83
109.60 \ 3.80
} 10.00 7.92
115.00 | 5.77
113.60 | 8.90
115.60 5.32

Range of
w, temp,
°C

20.0

17.1

Range of
w, temp,
°C

20.0

17.1
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Appendix Table 7. Results of feeding experiments,
Range of w, temp. : 20.1~22.7°C,

Individual| W L f g Kinds of |Individual, W | L £ g | Kinds of
number g mm % % food number g mm % 9% | food
—— —— — — S ———— ——— ‘,,,7_,;. —_— —
2-33 68.95\155.00" 3.80| 0.62 | 8-05 | 68.55/156.50 0.85—0.34|
|
2-31 | 71.70157.50 4.04 0.47 | 804 | 69.00150.00, 6.51 1.00
2-34 72.45}156.00‘ 6.14 1.12 | 805 169.30157.85 6.83 0.69,
| | !
2-32 | 78.95164.50, 3.76 0.90 803 72.65'150.25 4.67) 0.95
9-54 88.807187.001 3.90 0.57 ¢ 2-25 | 74.10161.00 5.24. 0.70
9-55 94.85{186,00 4,39 0.36 804 | 74.40162.70 10.28i 1.99
9-54 | 95.15/187.00 7.02’ 0.58 8-01 | 74.85/152.20, 5.69, 0.57
|
9-55 98‘851187.00' 4.00 0.84 Euphausia | 8-04 75.45(160.60, 8.10/ 0.66] Anchovy
9-56 100.10187.00‘ 3.60 0.47 825 | 76.80(160.00, 7.24| 0.76
9-56 104.90,187.60‘ 4.99“ 0.29 8-01 | 79.65[155.70| 6.68 0.45
9-50  1106.45194.00 4.84 0.52 8-03 | 81.10/154.00, 7.42 0.83
9-50  |113.85194.00 5.15i 0.58 8-05 | 85.00164.10 5.42 0.75
9-52  1116.10,187.00 5.48 0.65 8-05 | 93.95(166.10, 7.49] 0.82
9-51  [122.10202.00, 6.59 0.48 0-35  [130.25/208.00, 1.05/—0.19
0-35 129.75§200_001 1.93 0.15 \ 0-34 132.50210.00 1.16—0.23
0-34 !130.25203.00 1.72 ~0.04 \
0-33  133.10204.00 0.26—0.24 ‘
0-32  [137.50:206.00 1,02 —0.44 |
+%8 fil H F B M &
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Appendix Table 8 Results of feeding experiments,
Kinds of food : Euphausia
Individual W L f g Ave, w,
temp,
number g mm % I % | °C
8 - 25 18.35 98.85 6.43 0.87
0 - 14 19.70 106.00 2.54 0.20
8 - 22 19.80 98.60 4.04 0.86
0-15 19.90 108.00 1.61 0
8 — 26 20.95 97.05 6.78 1.00
0 - 14 22.35 110.00 2.91 0.40
0-15 24,25 112.00 | 0.83 —0.12 15.80
0- 16 24.35 112.00 1.27 0.21
0-13 24.70 115.00 1.70 0
0- 13 24.70 114.50 1.62 0
0-12 25.25 110.00 1.19 —0.32
0-12 25.30 110.50 2.21 0






