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The importance of the oceans asa source of cheap protein food is too
well-known to be emphasised. In recent years there has been a tremendous in-
crease in the fishing activity in all maritime nations and during the last few years
the total world production has markedly increased. To get the maximum sustain-
able yield of these natural resources, it is necessary that the exploitation is planned
in a scientific manner and the results of research relating to the various phenomena
of the marine biosphere including such reference to the accompanying physical and
chemical phenomena should form the basis for this planning,

Fishery scientists have attached considerable importance to the problem
concerning the availability and natural fluctuations in the abundance of stocks of
marine fish and other commercially important organisms.  Obviously the magni-
tude of a fishery and to certain extent the natural fluctuations in the abundance and
availability of these are intimately connected with and in a way dependent upon
the sources of their food. Therefore, a proper understanding of the primary
organic production will not only enable the estimation of total organic matter that
is produced by the oceans but will also allow comparisons of ocean regions as
possible sources of food. The factors determining primary production and fishery
production are concerned with mutual interactions of a larger number of factors
and to have a complete understanding of these it is necessary to study and under-
Stand all these interrelations in their entirety- There are serious obstacles to
achieving this and the problem is enormous and expensive owing to the vast extent
of the oceans and the non-random distribution of the organisms living in the sea.
No matter how assiduously a few research vessels work the portion of oceans
examined cannot be more than pitifully small.  Nevertheless, it is possible to
achieve useful measures with less than perfect understanding although the ulti-
mate goal should be to have a perfect understanding.  Herein lies the need to
study in detail the process of primary organic production in an integrated pro-
gramme of fisheries research, for theentire cbain of events leading to the product-

* Published with the permission of the Director, Central Marine Fisheries Research
Institute.



(4

oY MM Zpny pue uwadixo jo e3uegornur  “o0yn ‘rene ‘205 jo  oses MY
Ul ‘[eankjeue se yons sonureyasun pue sonnoyip Auew gim 1953Q s1 poylowr
B gonsing -woyyuepdoisgd SunlBW s WNsAs snosuodorojoy ® gans o3 porndde
U3YM SjusWaINsesw  snodueiusisul, o) PaudBNE sanjuresoun oYy Jo ysow sarowsi
SIL = °s83JB ®as opIM 1940 pus s jo sporsad Zuof Ajoanuedwmos 1940 pareagojur
$3[nsa1 9A13 ued 31 se  K31anonposd Stilewt yo waqoid ayy 03 yoroidde £10308)81)88
Jsom ayy sdegsod sipoyjew e yons ‘Ajjespr ‘wagoniu pue snioydsoyd ‘mag
-£x0 ‘doqied A[qejou ‘s)UsWa]a 2aj08 Afresnolq jo UOIIB1UIOTOS o) Jo ‘o gim
‘38ueyo oy woyg Paonpap aq Lewr 19)eM Jo uwmnioes g yo Ly1ananpoud jou oy L1003
O,, ‘Aqjesodway pus A[eneds sovaso oy} Surdwes A1drenbape o wajqoid oy} pue
‘sqrssodur jou 1 Nnowip suosuedwmos 103.1p Suryew s1oxiom snotrea £q paydope
Spomaw Wl Ayimlojiun Jo you| ‘wononpoid Sunnsesw 10J spoqiow £1030%)s1188
JO o8] o) o osneseq A[urewmnad s SHL  ezaydsoipdy oyy ur paonpoid £[jenoue

*xo1dwod Appwonxs st sngy wononpoid Arewiad g3 Jo Apnys ay3 jo urdiqoxd ayy,
"SUOI321 UsamIoq sB [jom s uoifar v uiym SuoneLIeA apia o 103(qns st ‘I3A0mMoy
‘aayyew oraedio jo uononpouid sy jo jusixs pue Meroyy ‘eos 21} ur swsiaegio
Y10 3y} [[® 10] PoOJ se oAIds &pvarpet -10 Apoaxp sy pue 18t oruesio jo
s19s15oqyuds awd oy 21w susooo 941 Jo s1afe] J91em soddn agy ur punog sedie uo;
=juepd oq3 L[jeadsa gos 243 vl sjueyd siydojojne oy 1BY) umouy - [om st 91

usy} Jo)es1s sy elaydsolpAy sinyus 43 ut wononpoid sy ey padoyg aq 0y ST 31 208}
“Ins $.41389 3y JO 9,0, uey) siow 19402 $1318M weas0 oy uUIg  -1e9f 13d WOQIvD
JO 8803 o (0[XZ Inoqe 3q 03 Pajeminss wsaq sey uononpoid [e1nsasis) oy,

"S1S1IUSI08 A194s1y oy} 03 wIoomOD 1831 30 3q 11m ey
uononpoid jou sy oq I11a 3 “Aiyuenb dlqi3uriur ue Suraq uononpoid ss0ag oy
« SBONIPUOD Srmysed uy 153133u1 10 ‘Jo o8psymony P30®[ 105181 Yo03s0a1] Jrreaaad
PInoA udIgM 38y} oYiun jou ST uonen)is oy, payiews U93q seq st pue satioysy
Jo 3jusmdoraasp oy oy A(1emonaed ssuerodwi 3ea18 jo 2Iojareyy st ss9001d siqy
JO juswansesw sAnejuEnb %45 199em o £poq Lue Jo fyrenuaod jeoismmos
o4} uxA08 Apdremnn Uorgm Jojoey oj8urs juenrodwr jsow oy St [errajew jued
1oy o3 SpIxolp woqieo Jo uonexy ohaqiudsojoyd ‘sny L esnesiSojorq Jogiing
10} o[qe[ieA® paiopuar smy) Pue feusjew juerd Surureyuos £S1sus O1UI SISOY)UAS
~ojoqd 4q powmojsues; £3ous 1481 se paugop 2q ued vononpoid Arewinag

\ A "WHOJ Pa3eI)ua0E0a € Uy P3uIeIqo £j1sed 5q jouues uregd>
94} JO [2A3] 13m0 33 U} Idew oreedio Pas1adsip Alapim oy se 159a18Y 03 £suo pue
WY O} JUIMIIAUOD 8131 18Y) woswss sydus oy yo 3snB33q ureys pooy a1 jo pus
oY1 Joiau spRmjuE Iy Wi Aprempd Jresunyg stusouos trew ‘ves oy woi) 1ovm
s1aedio - oy Buisoareq uy ‘Teusew juerd £q 1013em o1uegio ojur Joyew owed

1



stmospliere, TOREMRAtion - preblems,  eswiplicatons wrising from tateral and
vertical - transport, ‘stc.”  Although wacious indirect methods of estimisting
‘produetion- of organic matter have been ih vogue, the Frst diveet method of
estimation was introduced in 1924, Three approaches are being generafly
adopted now by various workers to gather data on primary production. - Firstly,
field: measurements of various parameters, secondly mathematical ‘models of sea-
sonal and local changes in plant biomass and thirdly laboratory measurements.
Of these, the first undoubtedly supplies the bulk of the information.” In recent
Years with the availability of radio - active isotopes, methods have been devised by
which these tracer elements could be made use of in the study of primary pro-
duction in the sea. The Carbon—14 method thus has become the ‘most widety
accepted ane for dirgctly measuring pthtpsynthesis,_, This new tool in-the study of
‘primary production is of considerable use and has replaced the other less sensitive
metheds but it should not be regarded as providing all the necessary. answers to
the problems, Unfortunately all these have certain limitations and the methods

now used are based on taking a presumably representative sample and determining

some parametcr of i, .

Photesynthetic production of organic matter is dependent upon a relatively
narrow upper layer of about 100 m or less which varies seasonally and
geographically. The great majority of these marine photoplankters are non-motile
and as they are heayier than the sea water the cells sink. The sinking of these
cells below the illuminated areas has disastrous implications but this is retarded
by various mechanisms. The sinking of phytoplankters from the suface watets

. results in an increase in the depth of the illuminated zone.' Similarly, the
concentration of plankton in the surface water decreases with the increase in
temperature and this phenomenon renders the water more transparent and the
illuminated zone becomes deeper as it happens in tropical waters. The inters
relationship of these factors give a wide variety of production values. Again,
during photosynthesis phytoplankton takes in from the sea water essential
nutrients, which are found in solution for the building up of particulate organic
matter. This particulate organic matter undergoes a series of changes and these
again are subject to wide fluctuations from time to time and from place to place.
The magnitude of production will be particularly high in the inshore regions and
along regions of upwelling where prevailing winds transport surface water seaward
resulting in the upwelling of nutrient rich bottom waters. In the open scatooa
similar phenomenon occurs as a result of wind transport and such areas known
as divergences support large concentrations of phytoplankton. This phenomenon
has been called ‘deep-ploughing’. As on land, photosynthesis takes place in the
presence of sunlight. But unlike land plants the phytoplankton populations in
the sea are unable to utilise to maximum efficiency high light intensities. In the
case of land plants the light energy gets diffused by passing through the leaf
surface into the interior and the chloroplasts are exposed to lower and . more
optimal light intensities. In coatrast, the light inteusities falling on phytoplankton
(single cells) in the euphotic zone may vary from optimal to less or more than
optimal intensities. Therefore, it is believed that if the entire euphotic zone
could be illuminated optimally photosynthesis would be at least about five times
the magnitude that is now recorded.
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: It is often remarked by many- that in tropical- marine ateas the magnitude
.of production is relatively low. But receat investigations definitely point to the
-fact that this presumption is based on incomplete undernandmg of the production
-cycle. While in the higher latitudes, where sunlight is a limiting factor, pro-
duction is rather concentrated to a few months, it-takes place at 3 steady but
lower level throughout the year in an illuminated zone whichis deeper in the
.tropical seas. This steady but somewhat low level of production occurring in
{tropical seas is believed to be maintained by the regeneration of the nutrients
-within the illuminated zone and by upwellmg of water from deeper layers which
is rich in nutrients and added to this there is the rapid bacterial regeneration of
putrients caused by the higher temperature.

The rate and extent of organic production are the main criteria in deciding
the relative yxeld of various water masses and consequently in fisheries research
the estimation of organic productton in an area gives a fairly good indication of
the conditions affecting the production of fish. However, a word of caution is
necessary here for a very high organic production in a particular area does not
necessarily imply a correspondingly high yield in terms of useful and economically
Aimportant products and further figures of organic production may in almost
all cases yield correlation only as regards endemic stocks of a region and not the
transient populations. Therefore, the need to assess production on the world
wide basis becomes inescapable. In this connection the recept ventures such as
ihe International Indian Ocean Expedition, International Co-operative Investiga-
tion of Tropical Atlantic, the U. S. Antarctic Research Programme and similar
programmes to explore in detail the other major oceans on a co-operative basis
are highly commedable and it is to be hoped that as a result of these investiga-
tions the fishery biologists will be in a better position to assess the potential
resources from the oceans,



