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INTRODUCTION 

·In a paper presonted to the 42nd Meeting of the International 
, Counci1 for the Exploration of the Sea, an aooount was given to the 
Counci1 of FAO plans for the development of a programme to survey thc 
1ivingaquatic resourccs of thc world. That paper reported ·the Organ­
izati.on's views, at that stage, of its responsibility in respeet of 
natural resourees, and after indieating the types of international 
action which the Organization might undertake and offering adefinition 
of tho world survey, a rüquest was made for' oollaboration b8tween the 
International Counei1 and FAO. Sinee presentation of that paper, the 
Seeretariat has b~en able to make some further development ,cf its ideas 
en this matter and has. had the advantage of disoussions with a great 
many of the aotive workers in this fiold. The purpose ofthe present 
paper is to report these further dcve10pments to thc Council and, in a 
somcwhat more praotioa1 way than was pos si bIo at thc time of thc first 
paper, to indioate thc kind of information which the Seoretariat is 
assembling and the kind of oollaboration which tho Organization would 
like to have with tho Counoil. 

The scope and objeotives of the resoure,os survey 

Tho first paper to tho Council listed fiva prinoipal categories 
of elements which it was thought werG invo1ved in resources survey. It 
is,worthwhi1e to repeat these elements here: 

1. Comprehension of the relevant special properties of living 
resources and of the purpose of a survey aa a guide to 
further human aotion with respect to these resouroes; 

2. knowledge of the uses of different kinds of organic pro­
duots and of the possiole means of obtaining them so 
that the soope of the survey can be narrowed to praoti-
oable limits; , 
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production under curr8nt modes"of exploitation, but it is the material out 
of which will be constructed the great8r account of these resources. The 
second will permit of intarim evaluations of differ"nt areas and it will 
be combined with the first asand when ws become possGssed of reliable 
estimates of the efficiency of conv0rsion of material and transfer of 
energy botweensuccessive links in natural food chains. 

The notes which {ollow give a preliminary indication of the kind of 
troatment of data which is contGmplated, applied to the particular circum­
stance of the ICES area. It is in two parts, the first of which summarizes 
odesnographic data and the second examinvs certain statistics of commercial 
oper ations and presents some th80retical discussion of the possibili ties 
of treatment of these statistics. The submission of this material is in 
accordance with the proposals made in the note on this project submitted 
to the Council's last meeting. Thc Division hopes that it may hav0 the 
Council's comrnent on this material in respect of, 

i. Thv schcdule of data being assembledj 

2. the sources of data to which r"ference has bGGn made or 
could be made; 

3. the accuracy of data, 

4. the arrangements that could be made to assist in inter­
pretation of those data in thc sense of the survey plan. 

"NATURAL" REGIONS OF THE ICES AREA 

The administrative division of the North Atlantic batween the 
International Council for the Exploration of the S~a, and the International 
Commission for the North West Atlantic FishsriGs, is shown in Figure 1. 
The classification of oceanic ar~as which the Biology Branch of" the FAO 
Fisheries Division proposes to Gmploy (Kesteven and Holt 1955) is also 
shown onthis diagram. Neither of these systems corresponds to the 
classifications which havG been made on oceanographic considerations and 
for the purposes of the survey programme i t S8ems· desirablu 2.t lea.st to 
examine the division into the so-called natural regions and to consider 
whether it would be preferable to use that classification. One conse~uence 
of such adecision would b" that ICES and ICNAF might need "tobe öonsulted 
concurrently inrespect of cortain shared regions. Thc "natural" regions 
of the North Atlantic are shown in Figure 2. The ICES regions are listed, 
with brief characterization, below. 

I. Atlantio Arctic Region 

This is synonymous with the "High Arctic" of Ekman (1935) and with 
Schott's (1942) natural and biological "Arctic" regions. 

Th" region is covered with ice for the greater part of the year. It 
has no importance for fisherics. The arctic bottom water and intermediate 
water originatos in great part from this area. 

II. North Atlantic Subpolar Region 

This region is synonymous with Ekman's "Low Arctio", with S(Jhott's 
natural "North Atlantic Subpolar R0gion" and with his biological "Arctic 
region lt , 
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the ml.xl.ng z·bnes between the East Greenland the the Irminger Ourrents and 
bstween the Labrador .Ourrent and the Gulf Stream. The organic production 
i8 high, especially to ths west and soutwest: of Ieeland. These areas are 
important feeding grounds for the fish which use the Ieelandie She1f for 
spawning. 

IIIc Norwegian Seat Faeroes Waters 

The warm surface water of this region originates froni North 
Atlantie Drift Ourrent whoSG Nort:1e:rn branches are here called the Faroes­
Shetland eurrent and the Norwegic.n eurrent. The Norwegian current forms 
a counter-cloekwise gyral in the Norwegian Sea. This area ineludes the 
Norwegian Shelf (wi-th an area of 93.000 km2 and mean depth of 200-300 m.) 
and part of the Iceland-Faeroes She1f and Wyville-Thompson Ridge which 
has a total area of 115.000 km2 with me an depth of 200-300 m. The average 
sill depth ofthe Wyvi1le-Thompson Ridge is about 450-500 m. and the 
greatest depth is 575 m. The surfaee temperature in winter is between 
o to 7°0. and in summer is between 5 and 120 0. The me an surf~ce salinity 
is around 35%0, being somewhat lower near the coasts. The summer surface 
phosphates are medium to high. The highest summer phosphates originate 
from the mixing of the East Ieeland current with the North AtlanticDrift 
Ourrent east of Ieeland, and from the mixing of waters around the ridges, 
the Faeroes Islands, the Jan Mayen Shelf, and partlyon the Lofoten Shelf • 

. The basic brganicproduction is high, especially on the sdges of these 
shelves.Somewhat lower production takes place in the Norwegian gyral 
area with its 'old' surfaoe water. 

IIId North Sea Waters 

This area is apart of the Northwe8t European Shelf, the total 
are$. of which is 1. 050. 000 km2 and the mean depth less than 100 ni. The 2 
ar~a of theNorth Sea is 575.000 km. and of the English Channel 75.000 km , 
the mean depths are 94 and 54 m. respectively. The Atlantic water flows 
in through the English Channel cn "the south Gnd from around the Shetland 
Isles· on the north. After mixing, the low salinity Baltic water flows 
out· along the Norwegian coast. The average temperature of the surface 
water is between 20 and 600. in winter and 130 to 17°C in summer. The 
8urface salini ty is 0,1 the' average 9,'i.tween. 33%0 and 34.5%0. The summer . 
surfaoe phosphates are low, 0 - 0.2~t /L, and the winter phosphates are 
around 0.5pg,at /L. Owing to the gene rally high stability of the water, 
the phosphates are brought to the surface mainly during the autumn turn­
over. The basic organic production is medium. Sinee all the area i6 
shallow, the spawning grounds and the benthos maks the area one of the 
most important fishing grounds in the North Atlantic. 

IIIe . Baltic Sea Waters 

The BaI tie .Sea i8 one of ths largest brackish water bodies in 
the world. Sinoe the oceanographical and biologieal proRlems in braokish 
water differ oonsiderably from those of oceanic waters, and numerous new 
factors enter into the picture, this region is not discussed here. 
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must eventua11y be made in interpreting availab1e data. 

The resu1t of an attempt to estimate the annua1 basic organic pro­
duction in the North Atlantic is presented in Figure 5. This is a more 
detailed presentation after Fleming and Laevastu (MS); the same factors 
having been oonsidered. Some of the earlier estimations of basic organic 
production in the area are summarized in Tqble 3. 

A1though oonsiderable work has been done on the benthos biomass for 
most of the IOES fishing grounds, there rem~ins a need fora summary of 
the data in the form of maps. An example of the'representation of the, 
quantitative distribution of benthos biomass is presented in Figure 6 
whioh relates to the Barents Sea. Some data on the size of benthos 
biomass in the North At1antic are prasented in Table 1. 

EOOLOGIOAL AND FOOD RELATIONS OF THE PRINOI~AL'MARINE 
BIOLOGIOAL GROUPS IN THE NORTH ATLANTIO 

The preceding sections have related'to the oceanographic and 
especially the biologioal characterization of the IOES area and of the 
sub-areas into which it can be divided. The eventual discussion which we 
wish to have is of the total production of various links in the food 
ohain in eaoh of these sub-are~ leading to an examination of the use of 
such produotion made by man. In order to pursue this line of discussion, 
it is next necessary to consider quantitative measures of the relations 
between the various elements of these systems. 

(a) Water oontent 

The fo11owing figures relate to biomass (wet weight). For oalcul­
ations the following me an values for water content are taken: Plankton 85%, 
Benthos soft organio tissues 80%, Fish 75%, Organic matter of sediments 
65%. Water content in deepwater sediments (globige~na ooze, diatom­
aceous, ooze etc.) 50%; shallow water sediments 40% (Vinogradov, 1953, 
Sverdrup, Johnson, Fleming, 1949). 

(b) Food coeffioients 

McGinitie (1949) estimates the food coefficient to be 1:10 between 
every pair of links in the food chain. ,Some refinement of this coefficient 
is prcposed in the following paragraphs.' 

, ~ooplankton 1:15 This value i8 arrived at from values given by 
Gauld (195"V5..»)Jaschnov (1939) and others, and from consideration of the 
variatio!l. of' the food coefficient from season to season because of the 
availability of the food. In middle and high latitudes, most aquatic 
animals have a limited growth period in each year and in the other seasons 
the food they can get see'llS at best only for maintenance and they rnay even 
have to go comple'bely hungry. 

Although the bacte:tia and colourless flagellat eS are important food 
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boundary for benthos in quantity. 

Published stati8ti08 indioate that the relation between demersal 
and pelagic oatche8 in shallow areas i8 on the average 1:3 whi18t only 
pelagic fish are taken in deep areas (the migrating demersal fish are not 
oonsidered). Whether these indioations correspond closely to the·natural 
situation i8 a matter yet to be determined. Although large numbers cf 
pelagiO fish are· present in shallow al'.eas, such fish do not necessarily 
spend all their life there but at least they use the area as spawning 
ground. 

From (1) calcula"tions of the filtration capacity of zooplankton, 
(2) grazing rates and the relations botween standing crop of phyto- and 
zooplankton, (3) estimates of the amount of substances assimilated by zoo­
plankton, and (4) the relative life length of organisms, it is calculated 
that about 65% of the annual phytoplankton produotion must pass through the 
digestion of zooplankton. The rest is used for reproduction and sinks 
after death to the deeper layers or t·o the bottom, where i t degenerates. 
This means that 1 g. of annual phytoplankton production (wet weight).gives 
a maximal 0.043 g. of annual zooplankton produotion. One g.of standing 
crop of zooplankton must then correspond to 23 to 115 g. of annual phyto­
plankton production, depending on the latitude, the average number. of 
generations being 1-5. In the oase of two generations, the valu.e is 46 g. 

It is estimated that at the most about 30-60% of zooplankton is 
used as food for fish, considering (1) the reproduction rate, (2) the 
extensive depth distribution of zooplankton, and (3) the suitable and the 
preferred food items in respect of plankton spectrum. Using 40% as mean 
value, 1 g. of annual ~ooplankton production corresponds then to 0.04 g. 
of annual pel~gic fish praduction. Assuming that in the North Atlantiö, 
the zooplankton standing crop ~eproduces itself on the average twioe (two 
generations) (Wiborg, 1954), 1 g. of standing crap of zooplankton then 
would correspond·roughly to 0.08 g. of annual production of pelagic fish. 
An average standing crop of zooplankton in the North Atlantic (0.1 g/m3), 
integrated over 200 m. depth range, could in a year produce 1.6 g of 
pelagic fish under ons square meter of surface. 

There is roughly 40% of calcareous and chitinous matter and 60% 
of organic soft tissues in the average biomass of benthos. About 50% af 
the soft organic mat"ber is estimated 'co be available as fish food, and 
assuming 70% of it is used by demersal fish it results that 1 g of benthos 
biomass satisfies the special foorl ": :C;.cc:7.:: .,·c:,', cf 0.084 g af annual produc­
tion of demersal fish, considering the food spectrum given earlier in this 
paper. One g of standing crap of deDe~sa~ fieh corresponds then to 11.9 g 
of benthos biomass, 3.5 g of pelagic fish .:lnd L 5 g zooplankton per annum. 
Mo·st of the above-described relations are represented in Tables 4 and 5. 

STANDING CROPS OF MARIlfE BIOLOGICAL GROUPS IN DIFFERENT 
NORTH ATLANTIC AREAS AND THEIR RELATIONS TO THE PRESENT 

CO~~RCIAL GATCR OF FISH 

As shown in previous chapters, we must consider not only the 
annual basic organic production but also numeraus other factors, in 
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11 
Benthos on the continental shel! 14 x 10 kg.** 

. 11 
Benthos outside the oontinental shelf 0.27 x 10 " 

Plankton onthe oontinental shel! 8x 1011 " 

Plankton outside the continental shelf 4 x 1011 

Altogether,25'- ~O x 1011 kg., exolusive cf fish and mammals. 10 
Steemann-Nielsen (1952) estimates a total net production of 1.5 x 10 
tons carbon per year in the s~a. The estimation by Rabinowitoh (1945) is 
about one order of magnitude higher. Ri1ey (194~ estimates the average 11 
standing crop ef fish in the ooeans to 0.9 g/m2 whioh weuld give 3.2 x 10 
kg. fieh in the ooeans as a who1e. 

Considering the above estimations and the disoussions in earlier 
ohapters, the standing orops of fish within oertain broad limits have 
been estimated as fellows: 

1. On the Continental Shelf 

400 N - 75°N 
400 S - 650 S 

~ Latitudes 

0.6 g/m2 demersal fish 

1.4 g/m2 pe1agio fish 

40 N - 40 S 1atitudes 

0.2 gjm2 demersal fish 

0.7 g/m2 pelagio fish 

2. Ooeanio 

North and South trom 400 N and S,latitudes respeotively 

1.0. g/m2 pelagio fish 

o . 0 
40 N - 40 S 1atitudes 

0.4 g/m2 psIagio fish 

In order to test how the values, estimated for food relations in the ear­
lier ohapters fit to the experimsntal values for fish population studies, 
a oalou1ation i9 made for the Ioelandic waters. Using the va1ues for 
experimental fishing for Faxa and Breida Bays2(Fridriksson, 1948) and 
estimating that the trawl oovers oa 150,000 m per hour and catohes 50% 

** there must be a typographiea1 error in the Zenkevioh paper where 
tons are given in p1aoe of kg. 
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COMMERCIAL CATCH OF IeES ARE!< CONSIDERED IN RELATION 
TO RESOURCES SURVEY 

Wo now consider the harvest at prssent derivedfrom ths resources 
in terms of fish catch, arguing backwards to ~stimat8s of potantial sustain­
able increass in harvest as each limiting faotor is removed (in rosource 
survey WB ccnsider only the biologioal factors and their direct relation to 
properties of fishing gear). 

For this purpose W8 sel&ct the unit·fish stock as apart of the 
resourcs susceptible to separate treatment. The stock is thus considered as 
a partial system, and the mothod of procedure is to attempt to link this with 
the other elements of the Joosystenl (the environment of the stock), consider­
ing each relation in turn. Ws find that we may usefully group certain ·ele­
menta togethor (as we did wh8n we considered benthos, pelagic fish, demersal 
fish and so on) and in particular we shall find that wo have to give special 
consideration to the problem of describing the simultaneous exploitation of 
several species by the same fishing units. 

The fundamontal properties of thQ fish stock that we s0ek to 
describe are& 

(a) Its idontity and general location - its oxistenc& as an 
indepondent population~ thü bounds of its distribution; 

(b) The behaviour exhibit8d by the individuals or graups of 
individuals (schools) composing it, as by changes of 
habitat at certain stages in the life history migrations 
within the genoral area of distribution, local movement 
in response tovarious stimuli, and other forms of 
activity, 

(c) Its magnitude. 

lCES area studies under (a) are weIl advanced and it should not prove diffi­
cult to mako summary maps of unit stocks - this needs doing. Property (b) 
detormines the acc~s8ibility of that part of the resourco to the available 
fishing0C[uipment (gear, v8ssüls) and although findings of studies are 
important to resourC0S survey, tho subject is of marginal interest, belong­
ing partly to the resourcos survey and partly to th~ exploitation programme. 
Analysis of property (c) is the central problem. 
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Simi1ar procedures oan be fb110wed for dea1ing with line and other 
fisheries, but there i8 a further difficulty in reconciling the alternative 
catch-isop1eth diagrams that might be drawn for a particular stock'with the 
possibi1ity of being exploited by different types of gear, for which the 
relations of selectivity to size of fi8h are differant. For example, where~ 
as with a trawl or other "bag" net such as a seine, the fishing mortality 
coefficient i8, to a first approximation, constant at all ages of fish above 
a certain age at first capture - which is determined either by the pattern 
of,recruitment or by the size of mesh - Rollefsen's (1953) and other data 
indicate that this i8 not so for hook and line gear, but that the instant­
aneous fishing mortality coefficient may vary in a curvilinear manner 
(possibly exponentially) with age of fish. iThe same i8 undoubtedly true 
of entangling nets, such as drift gill nets and trammels. We see then that 
in general the mortali ty cöefficie,nt is some function - but probably usually 
a rather simple function - of the sizG or agu cf fish; that each kind of 
fishing unit has a characteristic function; and that for trawls this isof 
the simplest possible kind. Now it is possible to define an amount and 
selectivity of one kind of fishing (say trawling) that will result in the 
same sustained catch and have roughly the same sffect on the stock mag­
nitude as any given amount and selectivity of another kind of fishing, 
(say lining with a'given size of hook). It is thus possible to transfbrm 
any one isopleth diagram referring to one kind of gaar to an e'l.uivalent 
one for some standard fishing method, and it is convenient to take 
trawling as the standard. 

In this way we ean, for the purposes of resouree appraisal, 
define standard exploitation conditions in biologieal terms so that the 
sustained cateh may be used as abasie measure of stock produetiveness. 

Before passing to the next stage of the argument it should be 
mentioned that thera are many ways of, simplifying the proeedures of draft­
ing an isopleth diagram and SUbS8'l.Uent operations. A paper dealing with 
this'matter i8 in preparation; the matter is of considerable importance if 
the appraisal methods we are deseribing are to be used in a general survey 
cf wbrld resources. It is sufficient here to say that simplification can' 
be aehieved at several levels - some standardization of methods of obser­
vation and presentation of data, compilation and critical revision of data 
on special subjects such as growth of fish, mathematieal,Efpproximation, 
and short cuts in computation and plotting. 

On to isopleth diagrams of steady catch, other summary curves may 
be,drawn indicat,ing certain aspects of the contour pattern. The most 
important of these is the eumetric fishing curve, showing the best se lec­
tivity of the gaar for each particular fishing mortality and from which 
may be deduced the eumetric catch curve giving the maximum steady catch 
as a function of the amount of eumetric fishing. In the other line 
(shown dotted in diagrams A and B), adjustment of selectivity may be 
limited for teehnical 'or other reasons, and for eaoh aga at first 
liability to capture we impose the best fishing mortality. (On this 
curve lie all points of "maximum sustainable catch" obtained when only 
the variations of amount of fishing is considered as a factor governing 
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where Ou is the eumetrie steady eateh, and v is 0, constant lying between 
zero and uni ty. 

It will be seen that the e~uation for y (and also ,indeed that 
for r) contains' only parameters referring to the recruitment, growth and 
mortality of fish in the stock, all of which factors are measurable, and 
it would seem that m~asurement of thes0 factors and their use to oompute 
yiela would be an important part of any survey and appraisal work. It 
might be arguud that for this population model these parameters have 
been assumed to be constant, and since it is expected that for example 
growth rate is in rcaiity dependent on the density of the stock, Qur 
deductions would be invalid. However, ws suggest that this first 
approximation might be taken as 0, working basis from which to develop 
more cömpr,ehensi ve methods of Gstimation, and. in addition they seem to 
help in sorting out the kind of data we nasd to' analyse, and link up 
widely different kinds of observation. It is an advantage to use 
terminology and methods that are applioable e~ually to marin8and 
inland rcsources, and' to cultural practicGs as weIl as simple exploit­
ation of wild stocks. Further, ws would hope that in doing this we may 
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diagram, ohoosing again for preference the particular ccntour passing 
through the reference point of observation. The lines intersect, cutting 
the diagram into segments in some of which there i8 universal improvement 
in all oharacteristics, and in others there is universal detriment; whilst 
in others one characteristic is improved to the detriment of one or both 
others. 

Two examples are given here of this prooedure (figures A and B. 
but see also Kesteven and Holt (1955)), the material being taken from 
Beverton and Holt (in press), and referring to the plaice and the haddook 
stocks of the North Sea. As it happens, in both these ca.ses, the curve 
for average weight of fish, used as an index of "'luality" coincides al­
most exactly with the lower part of the curve for magnitude of catch. The 
two "optimum" lines are shown to indicate relief on the diagrams, and to 
provide an opportunity of marking in the yield. 

Such di~::;rams can be the basis for t echnical, economic and social 
evaluations by suit~ble transformation of the cc-ordinates. Thus, F i8 
proportional to standard fishing intensity, and oatch and effort can be 
converted to value and cost to obtain curves for net economic gain. Dia­
grams for different stocks oan be compared to show conditions under which 
more valuable species begin to decline in yield in relation to less valu­
able species. Again, diagram8 for different types of fishing, for example, 
lino and trawl, may be compared by superposing them dirootly or transform­
ing first into cost-value diagrams. All this, of course, concerns the eval­
uation of operations undar currant conditions of exploitation, but we may 
indioate the values of both yield and the ratio Y/F which show the limits 
of Goonomio production sustainable with currdnt exploitation methods. 
Thon, as information becomes available, similar oontour lines might later 
be drawn to indicate the 8ffects of certain types of intervention, such as 
transplantation, predator control, and so on. 

We bolieve that diagrams such as these will serve as a first 
attempt to reduce to simple terms tha dssential information about the mag­
nitude of the exploited stocks that is obtainable from the records of 
fishing operations and catch and from special research projects. As 
presented, they refer only to single species populations, but similar 
presentations can be made for mixed populations; the procedure i8 then 
considerably more complex but not different in principle. 

Consideration of the situation wherd more than one species is 
taken by tho same gear providos an example of this procedure, and inoident­
ally illustrates the practical value of distinguishing yield from catoh as 
we have done. Figure C shows a combination of the plaice and haddock 
evaluation diagrams. Here, since tha relation betwoen codend mesh size 
and t is different for the two species, the scale of the selectivity axis 
has for both bOde, transformed to mesh sizo. TJ:>e fishing mortali ty co­
efficient is expressed in rolative instead of absolute terms, so that the 
two referonce points of observed stats, 0, coincide at unity. In this 
oase only the two charaoteristios, of catch, and catch per unit uffort, 
have been plotted. Again we seo that the diagram is out into several 
sectors showing different degre9s of advantage or disadvantage (see figure 
legend). In this diagram not all possible combinations are distinguished, 
but cortain groups of sogments have bosn blended, to show the general 
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Looality 
and Depth 

North Sea 

North Sea 

North Sea 

North Sea 
He1g01and Bay 

Kattegatt 

Kattegatt 

Off P1ymouth 

Baltic Sea 
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TABLE I 

Standing orops of benthos biomass in the North At1antic 
and adjacent waters 

Communi ty and· g/m2. 
other Remarks 

I r-~---I 

" Venus ga11ina oomm. ' 
_- Nuou1a ni tida var. 30 - 130 

Te11ina fabu1a var. 5 - 10 
Eohinocardium cordatuml 500 

var. " 
Aonides var. 10 

500 

244 

1\!aooma oomm. 7 - 31 
Syndosmya oomm. 105 
Venus oomm. 25 - 28 
Amphiura oomm. 98 -233 

35 

Venus oomm. 27 - 101 
Amphiura oomm. 139 - 220 
Ha100ps oomm. 55 

100 

15 i , , , 

1 

Author 

Anon. I 
1934 

Petersen, Jensen, 
1911 
1\!oiseev, 1955 

! 
Hagmejer, 1925 

(aoo. Sp!lrok, 
1935) 

Petersen, Jensen, 
1911 
( 
~ Be1gvad, 1930 

Harvey, 1950 

Potersen, Jansen, 
1911 

Southern Fin1and Gyttja bottom ; 25 - 206 I Segerstra1e, 1935 
1 

Waters I 
I 

European Seas 

Barents Sea 

Earents Sea Edguo 0: b~nk3 and 
oontinenta1 she1f 
Greatest part of the 
Barents Sea 
Deeper parts against 
At1antio 

FAO/55!10/6831 

20 - 250 

100 

100 - 500 

50 

10 

I 
I 
i Moiseev, 1955 

" " 

Fi1atova, 
1938 
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TABLE 2 

Standing orops of plankton biomass in the North Atlantio 
. . . 'Oc8fm .. 

(Zooplcmktonmainly on the basis of Henson net catches). 

Locality 

Zoop1a:rikt on 

Skrova . :l 

Eggum 

Norwegian Sea, 
Weather Station 
"M" 

Norwugian Co~ti­
nental Shelf 

CMter part'of 
Norwegian Cant. 
Shelf 

Off P1ymouth 

l,orth Soa. 

European Seas 

Barents Sea. 

S.W.North Sea 

Phytoplankton 
Off Plymouth 

tI n 

Barents Sea 

S.W.North Sea 

FAO/55/10/6G31 

Season 

IV-VIII 1949. 
1950 . 
1951 

IV-VIII 1949 
1950 
1951 

IV-VIII 1950 
1951 

Average 

I! 

I! 

11 

Summer 
Winter 
Febr.March 

Average 

Juil" (min.) 
April (max.) 
Vegetativeperiod. 

0-30 m. 
Fe br;·March .. 

mg/m3 

32 . 
'63 
118 

49 
184 
196 

46 
38 

280 - 560 

180 - 280 

'37 - "80 

55 

50 - 140 

140 
230 

50 
152-3S 7 

115 - 135 

·21. 
400 

500 - 600 

8.1-103 

I I ( 
! ; 
11 
I ~ 
I ~ 

( 

! 

Author 

Aftor Wiborg, 
1954 

Harvey, 1950 

Wimpenny, 1953 

Moiseev, 1951 

~ Taschnov,1939 

I ( 
( 

Krey, ~953 

Harvey, 1950 

Atkins and 
Jenkins 1953 
Zenkevich, 

1947 
Krey, 1953 

Remarks 

Roughly ca1-
culated assuming 
9'm3 filterod 
and 1 m/ dispI. 
val. = 50 mg 
biom. 

Maximum 

Maximum 

Recalcula ted 
assuming 70 m.depth 
Recalculated . 
assuming 50 m.depth 

Recaloulated 
assuming 70 m. de pth 
Recalculatod 
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TABLE 2(a) (Contd.) 

" Plankton biomass Locality Seascn Authority 
in mg/m3 

1 

Cape Cod'to Feb. 1930-1932 I 320 
Chesapeake Bay April 1929-1930 I 400 

May 1929:-1932 
, 

640 
June 1929-1932 560 
July 1929-1931 640 ... 

I October 1931 320 

. Martha' s Vine:ro,rd 8('~"'. ., 0°":. ,: )'35 Clarke and Finn . 32 I • 
nov. - Deo. 1935 (1932) 560 
Jan. - March 1936 720 
April - June 1936 96 
Ju1y - August 1936 72 

Gulf of Maine July - August .1913 Bigelow (1926) 280 
. 1016 

, , 
March .1920 160 

April 1932 Fish and Johnson 5(':0 
May 1932 (1937) 272 
June 1932 168 
August - Sept. 1932 128 

SeptGmber 1933 RedfrGld 168 
October 1933 (unpub1ished data) 104 
December 1933 136 
January 1934 96 
March 1934 40 
April-May 1934 128 
May-June 1934 208 
June-July 1934 256 
September 1934 400 

',-

Bay of Fundy 'I April 1932 Fish and Johnson 32 
May 1932 (1937) 152 

I June 1932 160 
I August - Sept. 1932 72 , 
I ... ., 

Nova Scotia, I May 1915 Huntsman (1919) 360 
Newfoundland June 1915 200 

Shelf Ju1y 1915 270 

Gulf of St. , May -, June 1915 Huntsman. (1919) .200 
Lawrence ' August 1915 200 

West Groenland 1 August 1924 Stürmer (1929) 136 
I 

FAO/55/10/6831 



Biological Group 

Bacteria colour-
less flagellates 

Phytoplankton 

Zooplankton 

Pelagio fish 
I stage carniv. 

II stage carniv. 

Demersal fish 

Benthos 

FAoj55j1 0 j 68 31 
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TABLE 4 

Food ooeffioient, speotrum and average utilization 
by different marine biologioal groups 

I 
Average food % of util- Biologioal 1 Remark I Average food 

Coefficient Spectrum ization Turnover 

Organic detritus 
Bacteria (dissolv. 
organic matter) 

65 15":'50% 
daily 

1.15 80% zooplankton 30 - 60 1-5 yearly 
(1:20 with 20% bacteria and mean (40) 
baoteria) flagellat es 

1:10 100% zooplankton 20 ( 
( 

1:8 80% I stage carniv. ( 
20% zooplankton 

~ l:lÖ 50% benthos (15) 
I 35% I stage carniv. 1 a 

fish year 
15% zooplankton 

1:6 45% org. detritus 70 60% 
20% zooplankton of org. 

~ 
organi 

20% phytoplankton soft soft 
15% other benthos tissues tissu€ 

in 
bi omas 

s 

c 

s 

s 



ICES 
SEla Division 

Distant 

Northern 

Seas 

-. 

. ~ 

-

Transition ~ areas and 
Ba1tio Sea ) 
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TABLE 6(a) 

The relation of annual basic production to the commercial catch of fish in ICES area 
(preliminary values) 

, 
Estimated I Area 1Statistical I total fish- Area 400 m. 

I Total in 1000 tons 

; Area nr. I ing area in depth in I i 

j 1000 km2 I 1000 km2 Pelagic ! Demersal i 

I I I 

Barents Sea I ( 16 I 352 I I 

I 830 I 

I Spitzbergen I 
~ 

, 
I ! Bear Inland IIb - 76 - .. 

Norwegian Sea IIa 1920 90 626 515 

Island Gr. I Va 410 ( 62 724 

1 
( 115 I Fae;roes gr. Vb 180 ( - 64 

I I East Greenland I XIV , 780 60 - (194) 

I 
. 

, 
! 

1095 704 I 1925 I 
Skager., Katteg., IIIa-o 90 90 123 168 

Sounds i 
Baltic Sea I rrId 390 390 (67) (46) 

480 480 190 214 

I 
- - I 

! l 

! 
! 

FA0/55/1°16831 

Relation 
Pelagicl 
Demersal 

0.05 

-
1. 22 . 

( 
(0.08 
( 

0·73 

1.46 
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TABLE 6(b) 
The relation of annual basic production to the commercial catch of fisn in ICES area (preliminary values) 

J 
, 
i 

Gram/m2 Commercial catch in phyto- Average basic I % cf ,basia organio 
plankton equivalents organic prod- I prod.removed by 

Statistica1 g biom. per m2 
uction in g ! commercia1 catch Area nr. -

. Pelagic Demersal PhytoP~i~rn i . .Pe1agic Demersa1 biomass m2 year I Pe1ag~c Demersa1 

I -
1 

I 

~ ~ 
I 

I 
I ~ (0.52) 

I I 
I I , 

(1070) 5600 I .. 
IIb ( ( ( i 

i I IIa 0.33(7.07 0.27(5. 77 190/40007 450/l1. 7007 4600 ! I __ 

I 
Va ( ( ( (, . 

~ 14.000 
iC . ( ca20-. t 0 .• l;1/J. 547 {1.3/b.97 (65/3107 (2650114.2007 It 0.5127 i Y;'a10W ( - - ( - ( I - I -Vb 

XIV I 3700 

I -

5·,§! j)70Sil ca 5200 [öa 72/ 

IIIa-c 1.4 1.9 , 805 3900 ( 22 105 
I 

~ 3700 
lUd I 

..... 
1 . 

. ' . 
, I _ .. - . 

_.~._- -

FAO/55/10/6831 
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Figure 10 

[stirnotion of a"muol basic produclion in the North AHontic Oceo!1 (g C(lrbon/m2/yeor) 
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Distribution of benthos biomass in Barents Seo (g/m2) and the composition 
of principal groups (after Brotski, Zenkevich and Filatova) 

Petroski Region, Barents Sec 

II Karinski Region 

111 Central part of Barents Sea 

IV Northern part of Barents Sea 

V White Sea 

VI ond VII Karskoi Sec 

Arabic numbers indicate the average biomass in g/m2 

1. Bivalves 4. Crustacea 

2. Polychaeta 5. Gephyrea 

3" Echinoderms 6. Others 
5L/4t6 



EVALUATION DIAGRAMS FOR NORTH SEA PLAICE, 

PLEURONECTES PLATESSA. 
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FIG. A 

L __ ...JJ REGION OF BOTH INCREASEO YIElO ANO 
INCREASEO YIElO PER UNIT EFFORT 

~ COMBINATION OF FISHING INTENSITY ANO 
SElECTIVITY GIVING BOTH A OECREASEO 
YIElO AND A DECREASEO YIElD PER UNIT 
EFFORT 

IIIIIIIIIIIIIHI INCREASEO YIElO BUT OECREASEO YIElO 
PER UNI T EFFORT 

REGION OF OECREASEO YIElO BUT INCREASEO 
YIElO PER UNIT EFFORT 

ALSO OECREASE IN AVERAGE SIZE OF FISH 
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EVALUATION DIAGRAMS FOR NORTH SEA HADDOCK, 
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GADUS CALLARIAS. 
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FIG. B 

REGION OF 80TH I NCREASEO YI ElO ANO 
INCREASEO YIElO PER UNIT EFFORT 

~ COMBINATION OF FISHING INTENSITY ANO 
SElECTIVITY GIVING BOTH A OECREASEO 
YIElO ANO A OECREASEO YIElO PER UNIT 

EFFORT 

1IIIIIIIunniin INCREASEO YIElO BUT OECREASEO YlElO 
PER UNI T EFFORT 

[----=] REGION OF OECREASEO YIElO BUT INCREASE~ 
YI ElO PER UNI T EFFORT 

... ALSO OECREASE IN AVERAGE SIZE OF FI'SH 
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COMBINED EVALUATION DIAGRAMS FOR PLAICE a HADDOCK. 
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FIG. C 

YJELD OR CATCH PER UNIT EFFORT 
INCREASES FOR BOTH SPECIES 

YIELD OR CATCH PER UNIT EFFORT 
DECREASES FOR BOTH SPECIES 

~ CHARACTERISTICS OF PLAICE CATeH 
IMPROVEO AT EXPENSE OF HADOOCK 

~ CHARACTERISTICS OF HAOOOCK CATCH 
IMPROVEO AT EXPENSE OF PLAICE 

I'==:J EITHER OECREASED YIELO OR CATeH PER 
UNIT EFFORT FOR ONE OR BOTH SPECIES 
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