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On an indicator of production from a water-area

) Tasuku Hanaoka

Mechanisms of production from a limited .area of water have been studied by many
investigators to obtain its upper limit under presumed circumstances. ‘Those studies mean
to understand the circulation velocity and size of substances which constitute bodies of organisms
in water. They have, in s_pite of theoretical interest, not vet resulted to be successfully applied
to actual fisheries, just as well as about twenty years ago in the days of Thienemann. Still now
we cannoi have in hand all environmental factors which should affect the marine organisms, nor
theoretically estimate, based on informations of a certain production, any possible organisms pro-
duction linked by a supposed food-cycle, nor yet foreseez any possible fishery production. Quant-~
itative informations of nutrient salts, solar energy,water temperature and s0 on can make us esti-
mate theoretically the quantity of organic productions which are produced by plants and serve as
primary- food in water, but there in natural waters, especially in almost closed.waters such as bay or
inland sea, seem to exist other types of production as well, Because evidence seems to show there
is an unexpectedly large amount of organisms produced from organic substances coming in there
autogenetically and allogenetically. In Tokyo Bay, surroundeid by large cities, where many rivers
pour into with a lérge amount of organic matters, the biological efficiency between fish-and phy-
toplankton-productions attains to times as large as that in Georges Bank, which is
supposed to have a much smaller supply of organic substances.

However we cannot easily determine these quantitative relations in details in a vast area. The
author tried to estimate fisheries production by some indicator, which, he has thought, ought
to be no simple factor but of compounded types, whether hypothetical for the present or not,
because fisheries production itself is a final balance of runs of many cycles. Indicators of simple
type just stand, not so accurately as they are determined,, but roughly for relative magnitude of

fishetres production.
Here the author has taken up as such an indicator the quantity of suspensyid (S), which
might contain all particles su ¢ as micro-, nanno-planktons, bacteria and organic and inorganic
particles in water. (S) is calculated from values of Secchi transparency (T) by the following

equation
S=8500T~1-3
obtained as that of a curve connecting most outer points ‘on the graph which shows the relat-

ions between plankton-volumes and transpargncy..values in situ.

Of various bays in Japan, mean values of S (mean of montaly mean values in all stations)
are found to be correlated very well to fisharies productions F (wzigat/Km? of the bay, exclu-
ding algae and shell-fish), shown as follows, '

F=-1290+1930Log S.

This ejuation stands, of course, for the preseat coastal fisheries in Japan, and different gears
and methods of fisheries and accordingly differeat fishing intensities will need different coeffi
cients of the equation.

That this is the equation of relative growth has intecested the author, because it seems to

show that the biological efficiency is not definite but variable according to S, namely to food-
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supply in general. In this  equation F is a quantity of fishes to be taken out from water during
a vyear, but S is standing for through the year. Here might be a problem remained in relation

to supply of S and stagnation and circulation of water masses;
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P : Volume of Plankton cc/m®, m : Volume of
mlcropartlcles other than Plankton (reoresented
by cc/m?® of Plankton) ;

T : Transparency depth in metre
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Fig 4 - Relation between F in Kan/Km? and(m+p)-
in ¢c/m¥ in various Bays. Points are actual
products of fishes, line shows calculated
one. Numbers are the same asinTable 2,

but No. 15 represents Ogawara-numa.
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Table 2
No.of Bay 1 2 3 4 5 5 7
MautsuBay | K esenuma- Kamoko . H (énlz gqg— Ko M tkawa-
Bay ' : 1949) _ Bay
(1949) (1949) (1949) | 4 atl \ Novth.half| South.haly| — (1949)
Areal km? ) 1,573 41 4.8 72 36 36 640
mean of T(m) 12,8 11.2 5.0 2.6 2.9 1.4 3.6
mean of (p-+m) 17.0 37 135 2,213 710 6,194 502
F (kanfkm? ) 1,162 1,303 2,210 3,447 2,773 4,100 4,819
corrected F 1,162 1,694 2,431 5,170 4,191 6,141 4,819
N oof Bay -8 9 10 11 12 13 14
. N aka-no-uma| Sukumo-Bay Yatm? iz'g;;);])faz T okyo-Bay| Seto-N atkar
(1949) (1949) in all [Kus;m side AMISa | (1947 (1950)
Areal km? ) 102 75 702 488 214 1,180 18,661
mean of T(m) 3.0 14.5 6.5 5.9 9.6 4.4 9.1
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