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1. The contribution of oceanography· ~o fisheries research (which means research -

in e~onomic and technical fields as well as_ in biological fields) is to be 

understood only i~ .te.:r;,ns of the .applied .character of _fisheries scie_nce_. .Ah effort -

_is mad~ in t~e following paragraphs to review the implications of this statement. 

Howe,ver, one p~it}.pip~l ,t::onsequence should be. stressed, namely., _that · i:t•.obliges the 
' . . . . . 

fisheries scienti~:t to _discriminate. keenJ,.y,. and frequent;t.y_ to scrutinize -his · . 

activities to determine whether theywill_stand the test of tbe~r application-to 

practical fishery problems. 

II • . SOME DEFINITIONS 

2. . The .term 11 oceanography11 is taken to be a correlate of 11 limnology" and thus, -

like that te~; to .co~rehend the whole . of the sc:!,entific work with ?- bio1ogical . ·. 

objective or of biological use, _-bearing upon the hydrosphere. This definition 

derives authority :f'rcm llUlnY works from among which _the monumental, and already 
j, • > ' ,,. 

c1:a,ssi~al work, The Oceans by Sverdrup, Johnson and Fleming (1942), may be chosen ,,. ,, . . 

for citation •. The value of regarding oceanography as a correlate o'f limnology 

may be judged fro~ the success of the comprehensive treatment of freshwater _ .· 

problems in such standard periodicals as .the Internationale Revue der gesamten . 

Hydrobiologie u. Hydrographie, and the standard text by Welch (1935) for which · 
. \ _ ' 

Limnology is the title. There appear to be no adequate reasons for the. . . . . 

restrictions .imposed upon the term by. some _ workers, who _ regard it as being 
. . . . 

concerned ~nly with physical and c1:1emical . f_eatures _ of the o~eans , .. and even : as the 

special ~rE:occupation of naval re.search establislm:lents. 

3. Oceanography should signify the study of the oceans as water masses. and -of' the 
I • • • , • • • ' 

biota which inhapit them • . If not_ qualified, as it is in expressions _ such_ as ___ -

11fisheries biology''., it is a pure_ s_cience with no_ limitations upon the i:Eµige or · 

detail of the subject-matter _of its enquiry._ A. qua~fying term, such as _"fishery'' 

signifie_s an orientation of_ the ·enquiries . and a llJ:1itation of. the f _ield, rather 

than a specialized extension; thus, fisheries oceanography is t~e investigation of­

tt:ephysico-chemical and biotic properties of the oceans required by fisheries 
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science - it does not mean all the technical aspects of fisheries research. 

It has a correspondence to terms such as "agricultural botany". 

III. GENERAL CCN'SIDERATIONS 

4. As a beginning we may say .that oceanography holds a relationship to -

fisheries corresponding to that which meteorology holds to agriculture. But we 

must go fu,rther and· describe it also as the "soil-science"· of fisheries. These 

two aspects were discussed by Tait (1952) in his Buckland lectures, from the 

points of view. of physical and chemical properties of the sea, respectively, in 

relation to fishes. The two relationships include the more general, as well as 

the more particular, aspects of relations of aquatic organisms to the physical 

and chemical factors of their environment, as described in the now voluminous 

literature on ecology, as well as in classical studies of animal physiology and 

ecology. 

5. -Fisheries biology has the task of describing fishery resources. Its 

programme traverses, in a general sense, six principal phases: 

a. If the are~ in which the biologist is working is virgin, a survey must 

be made to detennine the general characteristics of the area and. of its fish 

stocks; the principal compositional features of the stocks must be described. 

For most- of the _present fishable areas, such information has been accumulated 

in the course of fishing operations and from vork in marine biology; a 

programme in fishery biology ~hich starts when the industry is already well 
. . 

developed, must first collate all this information. 

b. The general features of the stocks of the species to b·e investigated 

must be determined. The species must be correctly identified, and the 

continuity. and taxonomic homogeneity of these stocks must be examined. 

This work may or may not require · the refined taxonomic study known as 

racial investigation, but it is in any case a distribution study which must 

concern itself with details in the bionomics of the species. 

c. _The bionomics of _the species must be discovered, that is, the general 

life-history, ontogenology (embryology, growth and gerontol~gy), including 

feedin~ habits, reproduction and migratory habits. 
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d. . Th~ cornl?o~.~;t.ion qf: ~~e st9c~s ·:.f.s,,:to be . d~te:rmined•, , and if they exist in 

separate U..i.its,. this deterrilination must _be ·made- for each separately, T_his: 
' • : ' i • • . • 

. comp9s_itional study concern.s ,the age., . sex., size,. maturity and other groupingc 

. o:f' the pc;n1lation. , . . . .· ·, , . · .. - , 

Such ,:.;1alysls generally reveals . a f'J.1:ctua,ti<?n f_ran year to year in 

compositfo~ of the stocks., Frequently, there. is also conside:i:-o.ble _ variation 

from area to area. and between distinct se@llents of the · steel:;. The study 

should se;;k, not only _to describe :the cc:npo::iticn and .its fluctuation, b,ut 

also to dbcover the ca.usei:; of tbese fluctuutiomi and, if :ponsible, to evolve 

a m;;: +.;t.od of predicting _. the appearance of the fluctuations. 

e. F~llowing directly frc:m stage d, ., we require · the measurement of the 

. prover·ties of . the pof)ulation. These properties are potentials for' growth a.nd 

rep::-.'t}ducticn, and represent viability as o. compleraent to the mortality which 

tte stock sustains. In this stage ther~ :!. ~ e;ffectcd _ a considerable. · · 

concentraJcion of information because 1 not o:i7.y mu::;t data on the bionomics and 

· composition of the·stocks be reduced to exp~esoions rtunro.nrizing the 

_co,n::::equence of these. structural features,. but +.here must also be. a reference 

to .the physiological, physical and .other date. concernine.: tpe factors which , 

determine the properties. of the population a.s a. whole. This work should also 

aim at pr~~iction. 

f. The fis):lery biologist must then collaborate with the fishery econoinis·t · 

~nd the fi.shery teclmologist in applying the general theory of· · :fishing, to 

give precise expression · to the relations between the properties. of the. · 
. .. . ' ' 

population a.nd the effect of. fishing operatlons. · .. 

6. Ti~e essential feattu-e. of this_ programme is that it is ' conce~ed .with . 

populations: its purpose is to develop an embracing description of the population 

as a. whole and of its response to c~~nges in. ,the environment, · including among 

s_uch changes those in fishing int,ensity. 

7. The .fishery biologis1:; 1 s responsibility in :respe_ct of these popula:tions is one 

of two kinds, which may be ~ummed _up. in two ·question::,. Firstly, what type of 

population, a.nd ,:here? .Ap.d sec~mdly, of what. o.bundan~e? T~1e first qu(3stion 

belongs, in the mai.11, to . the ei.1)loratory st.~t?, the secoµd _to ;the mane.gement stage. 

In a way, also, these questions nre concerned with diffcr~nt ~inds of abundance: 
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those which relate to the ava,ilebility of ti·;e fish to fishing operations, and 

those which relllte to the· ·real abu:idm1ce of, the· otoc%·; these a.re covered 
. - ' . 

respectively by the first three and the last three of the stages listed above. 
. -· . . - ' 

8. In the follom.ng paragraphs we give a brief account of the role played by 

ocea.11ography in assisting fisheric.s biology in desc:c-lbing fishery resources, in 

each of the principal divisions of its wo'1·k. 

IV. OCEJ".NOORJ\PHY AND TIIE DISTRIBU:rION OF FISH 

9. In its broadest sense; this is marine zooeeograph:,1 but the fishery 

biologist ~as to .press bis enquiry far deeper because he seeks to establish the• 

ontogenetic distribution patterns, and, moreover, the seasonal, annual and 

even.secul~r modulations,- for each species of commerciol. ,importance. , The great 

ocean~graphic cruises, of. the Cbo.llenger and otl:.ers since,- have established the · 

major features of our picture of marine zoogeography and yet there remains much 

to be .done to enable us to evaluate unexploited areas in a way that ,-1ill give 
' fishermen the information they need to .plan the development cf fishing opera.tiop.s. 

10. lhe zoogeographic account of the distribution of marine faunas is, in effect, 

a generalized one referring to groups of species and to individual species where J 
• 

. these characterize the fauna and ser:e as indicators of identified conditions. 

' Tne distribution patterns usually referred to in zoogeography indicate the 
.. 

broadest limits within which the faunas are seen to occur. The more'restricted 

limits, with~n ~hich the Va:::"ious ontogenetic stages move, ·a.re not so important to 

zoogeography as they and their seosonoJ. and other modulations a.re to fisheries. 

But the greater p~ttern, a.swell o.s its component parts, is the grosser 

manifestation of the reactio~ of the individual organisms to the various elements 

of their environment at the behest of their own physiology. The· general .. . - , 

adjustment of the organism.to its medium, in respect of its respiratory and osmo­

respiratorj requirements, set the general limits within which it can move; 

differences ~n these requirements, between ontogenetic stages, may give sep~rate 

distributions to these stages. The nutritional requirements and pecu2.iar.needs 

in respect of reproductive habits f:u,rther canplicate the picture, as the organisms 
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tmdertake fe.eding and reproduction migrations ir1 search of the s:ttuotions where 

the neceesa.ry conditio::is are satisfied·. It is, pe1·b~ps; no misrepresentation to 

say that the objects of this enquiry are, firstly, to describe the distribution of 

the fish and the. conditions in ·which they are i'ou.."id ont,,. secondly, to find a -means 

of predicting w::.iere such C'.pndit:i.ons will h.J fc-;.md. · ., as a means to predicting · . 

where the t"ish will ba. It mt1st be stressed_, howe-rer, that the accurate account 

of distribution requires detailed· elucidation of tr.a life history of the species. 

11. At present we are.concerned mainly with the types of fuvna foun4 in various 

situations, with the task of characterizing an area in respect of the composition_ 

of its· fam:ia. and, in regions 'Where the fauna :ts lm<?~,;,:-1., ·ttlth e~olving 'means of 

predicting the variations in the distribution of ele7.'1E'nts of that fauna and of 

ontogenetic stages of those elements. 

12. The role of oceo...'logre.phy in this phase of the programme is, firot., to 
\ ' ' 

~sh the description of the, physical, chemical and. biotic prope1-ties _ of the 

water masses,· and, in doing so, it corresponds to soil-science coupled with 

clima;tologyo When t?:le distribution patterns are revealed, the role of 

_oceanography corresponds to tbat of meteorology in predicting the conditions to 

· be found, and the task of the fishe:t""J biologist is then t.o p:red~ct the response 

of the.fish stocks to such conditions. 

V. OCEPl10CRAPifI AND THE ABUNDANDE OF FISH 

· 13. In this part of the programme we may consider three t:;pes of problem having 

a cooni.on ·basis. We are concerned, (a) with tbe natural abundnnce of fish- in an 

area, a problem. which has a practical memiing only for unexploited areas, 

although a. method of estimating tha potential natural abundance of on exploited 

stock might solve mo.ny of the problems conce::."Iling abundDJ:lce \alder conditions of 

exploitation; (b) with the funetuations in abundance' which h~ve mar.iifcsted 

themselve's in a.U exploited stocks., who.tever the degr€e of eXyloi'tmtion; and 

( c) with" the special problem oi' t~e effect of fi.shing oparo.tions on the abundance 

of the stock. 
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· A. Natural abundance 

14. The asseamnent of .the natural abundance of sto::ks in virgin areas is a task 

of peculiar ~ifficulty' which demonstrates, perhaps more than on.,vtning else, the 

special character of the worl~ of fisheries science a:-1.d the abstruseness of its 

_problems. A simple example will serve to ir.c.:-.cEi.te the nature of the problem and 

the difficul-~ien. Somali fishermen have for mc.ny ye,<J.rs been catching ~unas off 

the Somali coast, and for some years a few sr.:mll c1;tnneries have been processing 

this catch for the export market. The canneries would like to expand t.heir 

O?erations; but to do so they ruust increase their catch of tuna. The question it 

do subste.ntial stocks of tuna, accessible to fishinc~ craft opera·i;ing frcm Somo.lit 

inhabit the waters of the Arabian Sea. ea.st of Sonw.li~., or are the occurrences frc 

which ' the fishermen have m:;i.de -'cl':,eir catch merely sporadic invasions frc.m a 

·principal area lying remotely fr~m Somalia? This may be a question cf ontogeneti 

distribution pattern, the understan~ing of which could lead to a method of · 

predicting the times and . conditions under which these occurrences tv.ke place, an<' 

ev,en of the fluctuations in relative numbers of fish appearing from time to time. 

But this would still be insufficient·: the cannery opera.tors must have some 

indication of the actual numbers likely to be available in order to decide the 

amount of fisM.ng equipment (craft and gear) which could be used effectively~ anc 
of the amount of processing equipment which would be required to handle the cater. 

15. Thl3re are probably· two broad avenues of approach to this problem. One is b~ 

way of evaluation of the area in terms of basic productivity and description of 

food chains. This would be possible only for stocks ende1nic to the area and not 

to transients. The other approach is by way of special sampling which, in the 

case of pelagic stocks, may include aerial observation. It may be noted that in 

this fiel~ of ~ork there is urgent need to elaborate and improve the methodology 

of searching and sa~pling and it seems likely that greater use can be made of 

reference to oceanograpbic factors as determinants of the behaviour of the fi~b. 
\ , 

16. In the more general task of measuring the productivity of an area, and 

relating it to water andmeteorologicol conditions, the oceanographer must take 't 

lending role; the more restricted task of the fishery bioloi:;ist is to develop t} 

understanding of the nutrition of the economic species so as to be able to use tl 
, 

data on food availability. 
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B. ~1:_ctur\tior.s in o.bundnnce, and the effect of fishing operations on o.bt:Udance . 

17. The structure of the problem was symbolized by Russell (1942) in his well-

, known equation, which says that the difference in a stock of fish between one 

season ~d another can be represented .by the balance between Growth+Reproducticin/ · 

Natm·al Mortality+ Fishing Mortality. We may take these four elements a.s the , 

plan for our enquiry. 

1. Growth 

18. The growth of e:n.y ind:!.vidual mo.y be taken to be the result of' the oper.ation 

of factors which may . be considered in three gr_oups, ( a) ge~etic factors, (b) · food 

supply, and (c) the environment ~ffecting food procurement and the subsequent 

metabolism. Between these arise interactions. In the !)ast, fishery biology .has ­

concerned itself chiefly with measuring and describing the ontogenetic 

manifestations · of growth: it has made J,.i ttle analysis o.f gravrth its elf as , a 
• i I 

physiological process. The initial approach has, however, furnished a .useful 
• ~. • I 

de·scription of the grosser features of the problem, o.nd some o.ttempt has been made 

to measure the relations between rate of growth and food availability and 

·environmental conditions. Whether much further progress can be made along this 

line before more detailed enquiry is made into the physiology of growth might be 

questione·a, but both types of enquiry _require much ,information from oceanography 

on the environment of the fish. 

19. The first infonna:tion required -is that concerning food availability; the · 

second is that conc~rnitig temperature, salinity, trace elements and biotic factors 

whichinfluenc~ the procurement of food by the fish and the processes by which it 

digests .and assimilates what it ingests. But the work of fishery biology has 

been concerned generally with estimate,s of average growth in populations. and with . 

this as a. means of characterizing year-classes and the conditions prevailing from 

year to year. Recent work has carried the theory further to attempt to use such 

growth as a means of estimating the biomass production of the population as a 

whole. Such work will accomplish a practical effectiveness, however, only after 

tee underlying physiology of nutrition and growth have been studied further and 

. this will mean, as in the study cf nutrition and growth 

there must be controlled experiments in which both food 

factors are at least precisely measured if not actually 

of domestic animals, that 
' , \ . .. 

supply and environmental 

controlled. 

I 
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20. · In this field of enquiry, taking it to be the responsibility of fishery 

bioiogy; to measure the growth of the population, the contribution· of oceanography 

is ~wof~ld: - initi~ly ·in aiding t ·he_ dc'acripti~n and analysis of these systems, 

and sub.sequently in providing da.tO. for a predictj_on system. · In the ini-tio.l phase 
- . ' . . 

. - - ' . 
tho contribution is of' data on all factors · which might directly or indirectly 

affect the nutrition and growth of the fish. In the prediction phase' the data 

would concern certain critical factors. 

2. _ Reproduction ----,,,..., 
21. Although in the · fishing theory .equation this term refers essentially to -

recruitment into fishable stocks, the fishery biologi3t has some concern with the 

whole range of phenomen?, which lead to the reproductive act,·and those which lead 

from that act to recruitment • . That is to say, there is a concern with sex ratios . 

. and f ecundity, with length and age at first maturity and, within each season, of 

the maturation of the gonads, with the spawning net itself (including ·, 

· fertilization), with embryonic development and hatching, with larval and post 

_larval development, and with growth and survival through these and the young-fish . . -

· stages. Some . workers consider that the only practicable approach to the problem 

of replenishment of the .stock is to measure recruitment as it is taking place, or 
• • l • • • • 

the_potential recruits shortly before _they enter the . :f'ishery •. Other workers 

contend that it is possi9le to enter more deeply into the system and to attempt 
' ' . \ 

· some measurement o:f' the series which connects spawners with recruits • .Alnong these 

lotter' there are so~e who believe that; although in g~neral the eggs produced at 

each spawning are always so far in excess in numbers .of individuals which survive 

-to be recruits to the fishery, so that li·ttle connexion can be found between the 

number of eggs spawne.d and the subsequent rec:i;-uitment, nevertheless the brood 

strength is determined in the main by one or more c~itical factors at certain 
' 
critical points in the life of the brood • . · Efforts at demonstrati1~g this 

hypothe~is have aroused some , controversy. However, it.is u..~questionable that the 

sequence described above is closely dependent upon environ.11•.mtoJ. conditions and 
' ; ;. ' 

that any understanding of it, let alone sny measurement of it or formulation of a 

prediction system, must make demands on oceanography. 
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22. This term is perhaps even more recalcitrant than either "Growth" or 

:irReproduction11 
• We may argue, a. priori, that mortality n.ay be caused by 

predation, parasitism, disease, lethal genetic ·chara.cters, malnutrition and 

physical factors such o.s teinperature ,and salinity extremes, but there seems to be 

little prospect yet of measuring the result of the operation of each .of these 

.factors sopar,;i.tel.y or, as an antece~ent to tha~ result, the intensity of ea.ch 
r 

factor. Nevertheless, again we must look to oceanography to furnish the fishery 

·biologist w1:t.h sor::2 of tl:e information which. he will require in this field. At 

the present stage, natural. mortality must be accepted as o. sum arrived at after 

deductir..g mea..?u::~ed fishing mortPJ.ity from estimated total mortality. It might 

be possible to correlo.te va.riati.ons in natural mortality with V?.t.':'ia.tions in 

enviror..mental factors and thus to approach ·both analysis o;f' the co.uses and 

prediction of intensity. 

4 F1.·,·. ·••-t1,,:, r.-,r,,•+a1J·+.., • _.;_:J~-=-~~;~_...:...._:~ .. 
23. In this f :1..eld, oceanoi,;:t:aphy hus a small contribution to moze in respect of 

the influence of weo;ther an.d sea conditions on the intensity of fishing operations 

and th~ir efficiency, but we de~er further consideration of this to section VII of 

this paper. 

5. Flnc-t;uat:.ons in e.buncl.2.n~G 

24. A gree:..t deal of work ha.s bE en done in d13sc1·ibing the flur.:!t:tatior.s in 

ab'undance of explo:Lted s+..ocks 0.:r).d a.no.lysing these fluctuations in terns chiefly 

of variatio:·is in strength of brood-classes and in recruitment into fishol:>le 

stocks. This work can proceed at various levels - either with simple description 

of the fluctnat.ions and elementary corrulation with various environmental factors, 

a course which does not promise much reliability in its rGsults, or with varying, 

degrees of penetration of the analysis into the systems, with the conviction 

that if relationships are truly identified aud rulations usefully measured, 

prediction systems may be evolved which have a p~actical and reliable value. 
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- C. Fishing thed_tl . 

25. Perhaps the ultimate objective.of fishery ·science in respect of fishing 

operations is to prepare for each unit fishery a description of the fish stocks . 
I 

and of the effect on them of the _fishing operations, in order to permit the 

design of a plan of management of the fishing operations which will ensure the 
- . 

best exploitation of the stocks. The description for ea.ch unit fishery will be · 

. along the lines of the Russell . equatio~, and the dependence · of this work upon 

oceanographic enquiry is clear. 

26. · Best explo'~tation clearly meru1s that. which will gi·re the best and most 

·sustained yields, and it may be signified by the terin 11 fish husbandry" - a 

concept which has recently emerged in respect of marine stocks and which deserves .. 

consideration though the end-result migh~ not be precisely.analogous to snimal 

husbandry. This touches upon the possibility that there might be other dir.ect 

intervention in the stocks besides the fishing operations. Some speculative 

thinking'has -turned to the possibility of intervening in some of the basic 

phenomena of the sea, and there have been experiments in fertilization. The 
. ' . 

realization of artificial upwellings or of control of the movements of marine 

stoc~s is probably: not feasible as it would usually involve operations quite 

as ambitious as the fishing potential. 

VI, OCEANOGRA?HY, AND THE .BEHAVIOUR OF FISH 

27 • .. Most of those who make their livelihood by fishing, especially perhaps thos.e · 
. . 

· who ·do it in a ' small way, know a good deal about the movements, shoaling and 

feeding habits of the fish on which they depend, The knowledge is, however, not 

·"very accessible or systematic and therefor~ very susceptible of extension a.nd 

· improvement. It will obviously need a good deal of physic~l as' well as biological 

. · study to acc9unt for the behav~our of fish shoals, and their changes in density, 

position and depth with wind, tide and other factors; the experienced fisherman 

• . does not- expect a complete explanation but any advance whir;:h would allow him to 

improve his gear and methods would be very welcome. Reports have been given of 

fish moving o.wa:y from shoal water before -the approach of storms and heavy swell, 
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of voracious feeding just before n storm.and even of fish showing awareness of 

impending earthquakes, but here too, the information is meagre and unsatisfactory. 

Some experiments have been made on the reactions of fish to light and sometliing 

is known of the sort of bottom they prefer,. but in this too there -is much scope 

for careful observation and record. Fish behaviour might .well be a rewarding -

study and too little attention seems to be paid to it: the collection and 

sifting of what can be learnt from fishermen would in .itself be useful. But it 
is clear ~hat the tremendous scope of the observations and ~xperiments necessary 

for a stuc".,y of these phenanena calls for a].1 the resources 9f oceanography .as 
. ·, 

well as those of fisheries research. 

VII.· OCEANOGRAPHY AlID FISHING OPERATIONS 

28. The dependence of fishing operations 9n the weather and sea conditions might 
/ . ' -

seem to need little discussion, but. as oceanography and fisheries science advance 

it 'Will always be wise to consider whether more knowledge of the behaviour· or· the ,· 
. 

fish, or of the craft and gear,~in different weather conditions, can be used to 

reduce loss .or damage and also the time spent on unproductive effort. Methods of 

predicting waves and swell, and of obtaining warning o:r their approach, have · 

probably arrived at a stage where they might be used to prevent journeys to 

offshore banks at a time when the swell found_there is too high.for fishing; 

thoy might also help to prevent damage to moored or beached craft. · There is also 

much to be learnt about the actual operation of underwater gear and the reactions 

of the fish under different conditions, and fresh opportunities are offered by 

the new methods of underwater observation, photogra-phy1 cine-photography and 

television. 
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. VIII. RELATIONS BETWEEN ; OCEANOGRAPHY"' Al-TD ''FISHERIES ! s 'cIEridr '. 

' ' " . .. 

29. The~e. is really:no need to eruphusize· ·the;· itnportance of data on the _ 

environm~nt for a study of any organisra . (or· popul.ation of .organisms) and, as 
, .. ... ... . 

oceanography is defined here, : it is the science•which 'Will furnish the 

environmento.+ data required by the fisheries biologist. It iff reasonable to 

a1·gue :t,hat fisheries science can· no more do without oceanography than 

· agricultural science can do' .witbout 'meteorology. But whe1·eas oceanography (the 
._f f 

basic study) has the entire marine hydrosphere as its field of enquiry within 

limits set only by the interest of the worlcer. and the facilities he can secure, · 

fisheries oceanography is to be <iefined strictly according to the area of : •. • · · 

interest and the very practical problems which conf~ont the fisheries biologist. 

;o. · It will be clear from the foregoing, that many types of oceanographic 

· information are required to s~lve the different problems found in fisheries 

investigations. Different variables have to be observed, with patterns and · 
, . 

intensity of observation, suited to the fishery problem. In the determination of 

general limits of :distribution of a fa.una, or a ~pecies, broad isothenns, 
.. ~ ·~.: -•~: · ... i> :-.J : 

isohnlines .onddO forth ure sufficient,but for more detailed description of 

, distribution a more precise measurement, with much narrower intervals between' the;·.- :· 
' - Ir •• 

,isolines, is required. The oceanographic pj,4 ogramme for fisheries must · therefore 

be planned with as clear a view as possible of the -factors which influence the 

biologistts prob~ern and of the use which he hopes t6 make of the material and 

data' which are collected. It would perhaps · not be dogmatic to say that, wt.ere 
, .. ( . 

resources for oceanographic research_nre limited, these should be employe~ in 

. · probems which can easily be formulated, rather than in broader fields in which 

there is only a genero.l hope that the data will prove to be of use at some 

unspecified ~ime in the future. 
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