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COLUMN PRIMARY PRODUCTION
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ABSTRACT

Relationship between surface chlorophyll a and column primary production
has been established to help in estimating the latter more quickly and accurately.
The equation derived is Primary Production, y = 0.54 Ln Chl a - 0.6. The
relationship was found to be statistically significant.
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The last two decades have observed a tremendous increase in the rate
of data collection in the oceanic and coastal areas, The data collections at
sea are not only tedious but very expensive too. Hence various techniques are
now being used to make the data collection more economical. These includes

remote sensing of sea surface parameters, drifting and moored buoys, telemetry,
etc. ‘ .

Surface chlorophyll is one such parameter which can be estimated by
remote sensing via satellite. Chlorophyll is an index of primary production
which in turn is used for estimating the living resources in the sea. The primury
production is génerally measured by 14 ¢ technique (Steemann Nielsen, 1952)
and by measurement of oxygen cvolved during the photosynthesis. The details
of these methods have been described by Vollenweider (1974). While Oz
method has become obsolete, the 14 ¢ technique is also said to give a low
value as observed by Sheldon and Sutcliffe (1978), Gieskes, Kraay and Baars
(1979), Schulenberger and Reid (1981) and Jenkins (1982).

If the surface chlorophyll upto a depth of 10m can be measured by any
technique, it can be theoretically considered for estimating primary production.
Relationship between' chlorphyll @ and photosynthesis at given light intensitv
and depth has been described by several authors (Qasim, Wellershaus, Bhatia-
thiri and Abidi, 1969; Ryther and Yentsch, 1957 and Aruga and Monsi, 1963).
In this note an attempt has been made to find out relationship between concen-
tration of surface chl-a and primary production with a V1ew to facilitate the
estimation of the latter more easily.

" The data from 60 stations collected by R 'V Anton Brunn during Inter-
national Indian Ocean Expedition (Cruise 1 to 3) between latitude 19 ——
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Fig. 1. Relationship between chlorophyll aand celumn printary
production

24°N and Longitude 60 — 71°E have been used. The column primary produc-
tion integrated from the values at different optical depths and the average
concentration of chlorophyll a (from the 0 — 20 m depth) have been used
to establish the relationship between the two parameters.

Since the maximum concentration of chlorophyll is not always at the
surface but generally a little below it, an averaged value of surface and at 10
meter depth was taken-and termed as ‘surface chlorophyll’. The values of
surface chlorophyll and the primary productivity used in this note ranged from'
0.01 t0 0.36 g/l and from 0.008 to 0.32 gC/m’/day respectively.

The relation between the two variables can be evaluated by examining the
reduction in the sum of square of the dependent variable produced by the
regression function. The sum of squares divided into two components — one-
associated with linear regression, and the other with the extent of deviation of
the data from the straight line. The reduction in the total sum of squares duz
1o linear regression is then computed and is defined as the ratio of the total
variability (*) to the total sum of squares. .

3

Raw data showed a non-linear relationship on linear scale and called for
the transformation. Secondly an increasing values of chlorophyll (x) demand-
ed a transformation of logarithmic type. The transformation made the error
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additive and the data linear (Fig. 1). The criteria used to judge the fit of
regression to” the data points was coefficient of determination. The coefficieni
measures the fraction of the total sum of squares that can be attributed o tse
regression. The regression equation is y = 0.549 x 0.54, (r' = 0.64)
As the r' was increasing to higher order solution, the linear regression was
considered adequate. The relationship was also found to be statistically signi-
ficant. :

Thus from this prcliminary study, it is concluded that the surface chlor-
phyll values can be utilized for getting fairly a good estimate of column pre-
duction. However, a more detailed work is warranted to support this finding.
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