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The Comparative Study on the Growth of Fishes

based on Growth Rate Indices

SHIN-ICHI MIO

Abstract

(1). The y intercept (3) and the slope (a) of the fitted straight line in the WALFORD graphic
method is used from comparison of the published growth data of marine teleost.

(2). The value of the slope of the fitted straight line in the WALFORD plot indicate the velocity
of growth during the period of life in the part above the inflection point in the growth curves, that
is, the “self-inhibiting” phase. The y intercept of the line indicate the theoretical value of growth at
one year since spawning.

(3). Each growth data for six species obtained from various localities is transformed to the straight
line and the linear regressions are compared in each locality (Table 1). It is found that the value of
the slope (a) is approximately constant in every locality but the length of the y intercept (3) change
according to localities. Hence, the difference in growth of one species at various localities result from
the difference of growth during the period of life until the growth rate becomes constant after spawing,
that is, before growth it can be transformed by a straight line in the WALFORD graphic method.
Therefore, the growth in the same species at various localities can be quantitatively compared by the
y intercept of the fitted straight line.

(4). The published growth data on 129 species were tested with the WALFORD graphic method,
in which the points of 39 species growth data fall along a straight line (Table 3). The data of the
remaining 90 species failed to produce a straight line because they widely deviate from the line or are
too shorter in life span or not complete of growth data.  Plotting the y intercept (B) on the x axis
against the slope (@) of the fitted straight line on the y axis, these points compose three groups which
are represented by three linear regressions respectively (Fig. 1). From this fact it is guessed that the
growth curves of each type are approximately similar to each other. Among these types there are is

a general tendency to change from a flattened form to torpediform and to change from the sedentary
and coastal migration to oceanic migration.
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Table 1 The expression linear and the limiting length (L., mm)
derived from the published growth data at various locality.

locality expression Lo worker

Lateolabrax japonicus

Tokyo Bay Ln+:=0.805 L,+158 810 YASUDA et al. (1950)
Sendai Bay Ln+1=0.818 Ly+130 714 HATANAKA et al. (1962)
Tunnus alalunga
Balintang Channel Ln+1=0.850 L,+273 1820 YOKOTA et al. (1961)
North West Pacific Ln+1=0.860 L,+210 1500 YABUTA et al. (1963)
Sardinops melanosticta
Hokkaido Ln+1=0.546 L,+110 242 SATO et al. (1952)
Hyuga Nada Lp+:=0.562 Lp+ 92 210 YASUDA et al. (1950)
Japan Sea Ln+1=0.588 Ln+100 243 ITo (1961
Taius tumifrons
East China & Yellow Seas Ln+1=0.726 L,+ 82 299 SHINDO (1960)
Tokyo Ln+1=0.740 Ln+ 87 335 YASUDA (1950)
Goto Islands Ln+=0.750 Lgn+100 400 OTSURU (1949)
Gadus morhua
Flemish Cap Ln+:1=0.892 L,+104 960
Grand Bank, NE Portion Ln+1=0.892 L,+104 960
Strait of Belle Isle L+n1=0.901 La+ 97 980
St. Pierre Bank Ln+1=0.901 Lo+ 98 990 FLEMING (1960)
SW Coast La+1=0.902 L,+104 1061
W Coast La+1=0.902 L,+104 1061
Labrador Ln1=0.916 L,+ 65 774
Chrysophrys major
North Kyushyu Lp+1=0.873 Ln+103 803 Mio (1962)
Kii Ln+1=0.887 Ln+110 983 KAWASE (1953)
Hiroshima Ln+1=0.890 L.+ 73 662 WANG (1941
Saganoseki Ln+:=0.891 L,+ 56 514 EBINA (1937
Izu Ln+1=0.891 Lo+ 90 825 — (1933)
Hiuchi nada Ln+1=0.892 Lo+ 84 778 — (1937)
Wakasa Bay Ln+1==0.893 L.+ 76 710 AKAZAKI (1960)
East China & Yellow Seas Lp1=0.905 Lo+ 70 739 OKADA (1964)
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Table 2 Growth indice in WALFORD graphic method for cod from wvarious
localities estimated from TAYLOR’s paper (1958

locality source of growth data (O K L. a o 8
Southern New England SCHROEDER, 1930 11.5 . 281 98.8 .755 .867 13.2
Nova Scotia MARTIN, 1953 7.5 .118 123.5 .889 .889 13.7
North Iceland 4.6 .064 200.3 .938 .881 23.4
East Iceland 5.4 .096 146.6 .910 .332 24.5
South Iceland SAEMUNDSSON, 1923 80 .219 109.6 .803 .895 11.5
South-west Iceland 6.7 .147 127.6 .864 .864 17.3
North-west Iceland 5.6 .080 183.5 .923 .87 27.0
North Sea GRAHAM, 1943 9.6 .167 143.5 .846 .846 22.1
Lofoten KOLLEFSEN, 1934 8.4 .284 95.9 .753 .868 12.7
North Norway JENSEN & HANSEN, 1931 6.3 .069 154.0 .943 .837 17.1
Barents Sea TROUT, 1949 57 .109 134.6 .897 .897 25.6

The slope (@) and the y intercept (8) derive from expression, a==e ¥ and L.. (1 —e"%) respectively.
The slope (a’) computed from («) after correcting their cycle.
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Fig. 1 Relationship between the slope (a) and the y intercept (B) for various species.
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Table 3 The value of the slope (a), the y intercept (8) and the
limiting length (L) computed from the publish growth data

species a B wm Leo mm worker

Scomber tapeinocephalus 0. 454 234 430 TAKESHITA (1958)
Scomber japonicus 0. 504 209 422 YONEMORI, et al. (1956)
Sardinops melanosticla 0. 562 92 216 YASUDA. et al. (1950)
Sillago sihama 0. 658 102 301 Mio (1964)
Sebastes inermis 0. 668 85 283 Mio (1961)
Glyptocephalus cynoglossus ( Q) 0. 684 114 361 BOWERS (1960)
Trachurus japonicus 0. 700 118 393 MIBUCHLI, et al. (1958)
Branchiostegus japonicus 0.712 101 319 YASUDA. et al. (1950)
Triacanthus brevirostris 0.722 76 269 OSHIMA., et al. (1941
Glyptocephalus cynoglossus (8) 0.732 83 309 BOWERS (1960)
Pseudorhombus cinnamoneus 0.732 103 384 MATSUURA (1961)
Evynnis japonicus 0. 735 90 340 Mio (1961)
Taius tumifrons 0. 740 87 335 YASUDA (1950)
Seriola quinqueradiata 0. 746 262 1030 MITANI (1955)
Theragra chalcogramma 0. 760 145 604 OGATA (1956)
Sebastiscus marmoratus 0. 780 78 345 Mio (1961
Aveliscus interruptus 0. 780 100 455 OCHIAI (1956)
Neothunnus albacora 0. 784 468 2163 YOKOTA. et al. (1961)
Saurida undosquamis ( 8 0. 792 88 423 TATARA (1953)
Katsuwonus pelamis 0. 795 226 1100 YOKOTA. et al. (1961)
Saurida undosquamis ( Q) 0. 798 108 535 TATARA (1953)
Argyrosomus argentatus 0. 800 99 495 YASUDA. et al. (1950)
Muraenesox cinereus (&) 0. 800 76 380 OTAKI (1961)
Parathunnus mebachi 0. 813 424 2149 YUKINAWA. et al. (1963)
Citharichthys sordidus 0. 816 74 402 ARORA (1951)
Lateolabrax japonicus 0.818 130 715 HATANAKA. et al. (1962)
Cynoglossus nigropinnatus® 0. 822 120 674 OCHIAI (1956)
Gnathagnus elongatus 0.828 105 612 MIO (1960)
Microstomus achne 0. 842 74 469 ISHIDA. et al. (1953)
Tunnus thynnus 0. 842 472 2980 YOKOTA. et al. (1961)
Tunnus alalunga 0. 850 273 1820 YOKOTA. et al. (1961)
Clidoderma asperimum 0. 854 76 520 ISHIDA. et al. (1952)
Areliscus itina 0. 864 27 198 OCHIAI (1956)
Tanakius kitaharai 0. 870 44 338 HASHIMOTO (1955)
Muraenesox cinereus {( Q) 0. 870 80 613 OTAKI (1961)
Eopsetta grigorjewi 0. 876 59 476 OUCHI (1956)
Eleginus gracilis 0.882 78 660 HAGA. et al. (1957)
Chrysophrys major 0. 890 73 662 WANG (1941)
Saurida elongata 0. 900 79 790 TAKAO (1953)
Gadus morhua 0. 901 97 980 FLEMING (1960)
Atheresthes evermanni (&) 0.911 65 730 KASAEARA (1955)
- 2 0. 929 62 874 — —
Pleuronectes platessa 0. 982 123 685 BEVERTON (1956)

* QCHIAI has used Areliscus sp. for the species name of this fish in the original paper published in

1956.
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