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Fisheries scienoe is a comparatively young branoh of knowledge 
which has not yet developed unified methods of measuring even the 
most important quantities such as the fishing effioiency of the 
gear. It was not until qUite recently that attempts to unify the 
international fisheries statistics were made by FAO ("Classlfica
tion, definition and codification of flshing effort statlstlcs", 
FAD Fisheries Circular N 229). According to this dooument the effl
clenoy of fishing gear is characterized in terms of flshing time 
and fishing power. ~e following measures are used: 

~hing time: Number of hours fished; number of hauls, drags 
or sets made; number of d'1s fished; number of d'1s on grounds; 
number of day.s absent from port and number of trips lIIade. 

The number of hours fished is defined in diffe~nt w~s for 
different kinds of fisheries. 

For trawl fisheries it ls "the total nu.ber of hours during 
whlch the trawl was on the bottom and flshing". 

For dory fisheries this is "the number of hours the dory fleet 
is absent from the mother vessel t1me! the number of dories". 

For other flshing gear this is "the number of hours the nets, 
seines, traps, dredges etc. were use4 ln the fishing operatlons". 

The definition of fishing t1ae is much too relative. The num
ber of days (24 - hour periods) fished includes the time retuired 
to prepare the gear for fishing, the time spent on the main flshing 
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operatlons suoh as the shootlng (settlng) and haullng ln of the 

gear, the aotual flshing and the removal of catch from the gear, 

as well as the searchlng time. 

The number of d~s on grounds oonslsts of the tlme spent on 

flshlng and searchlng, as well as all the other tae durlng whioh 

the flshlng oraft or gear was on the ground. 

The number of d~s absent from port ls counted from the d~ 

of departure to the d~ of arrival baok ln port and where the 

fishlng ground ls at a dl.stanoe of more than 24 hours steamlng from 

port the day of departure and the day of arrlval are counted as one 

day absent from port, while where the flshing ground ls olose to 

the port both the d~ of departure and the d~ of arrlval are 

counted as days absent from port. 

The number of trlps is deflned as the number of voyages to 

flshing areas durlng which one or another gear was used for aotual 

flshlng. 

Flshlng EOW!£ ls measured, or, to use a more oorreot term, 

oharaoterlsed by the type of craft (length~ gross tonnage, main 

·englne horsepower) and the type of gear (otter trawls, palr trawls, 

beam trawls, Danlsh selnes, purse seines inoludlng rlng nets, beaoh 

selnes, drlft glll nets, set g111 nets, flxed gear, long lines, hand 

llnes, dredges, harpoons and other gear). Nelther the slze of the 

gear nor any peoullarltles ln thelr use are taken lnto aooount. 

It ls easy to see that thls szstem ls nothing more than an 

arbltrary form for oolleotlng statlstioal data. There ls no sclentl

flo basls underlying thls 87stem of oharaoterlslng flshing. It does 

nct refleot the nature of flshlng prooesses and oannot provlde the 

adequate quantitativeestillates of the flshlng effect resultlng 

from the u.e of one or another flshing gear. 

- SomespeclUo Wllts fo.r measuring the effect of fishlng are 

used in modern world flsherles partlcularly when all klnds of oal

oulations are made for determinlng the effeot of flshlng on the 

stooke The folloWing Wlits are used in trawl fisheries: 
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ton _ ; 
the British unit, which is ~~~ours fIshed x average tonnage 

the Ge1'll8.n unit, which is tOft 
Dum'6er of days trelled ; 

centner (100 k~) • the So.iet unit, which is numbir ot ~ours triirIi8 , 

the Norwegian unit, which is ~4 ~ours tl:~ed x average tonnage; 

These units have all the disadvantages inherent in measures 

intended for a special limited purpose. They are usually not 

universal even within the group of fishing gear for which they 

are meant. 

Of all these units the British unit is formally the most refined 

because it incorporates not only the fishing time but also the 

tonnage of the fishing vessel. However rYen this unit does not 

satisfy the present requirements. 

In modern fisheries the vessels equal in tonnage use fishing 

gear different in sime and towed at substantially differing speeeds. 

This depends on the horse power of the engines, the type of propul

Sion, design and material. Henoe the tonnage and in general the 

dimensions of the vessel may only serve as an indirect indication 

of fishing effioiency. 

The units used in the trawl fisheries of other oountries are 

even less related to the fishing process. For other marine fishing 

methods the units of fishing efficiency have not been clearly de

fined at all. The modes of reporting fishing data differ not only 

between countries but even between areas of the same country. 

From this it follows that at present no unified measures are 

available to measure the fishing effioiency and to oompare data 

obtained by d1fferent f1shing fleets,and different oountries use 

different artificial cODYersion methods abounding in oonditions and 

functions. 

The chief cause of this situation seems to lie in the faot that 

attempts to work out the method of measuring the effect of fishing 

have so far been aade without proper regard to the prinoiples of 

fishing. 

It seems that the problem of measuring fishing may be solved 

if, prooeeding from a certain fishing gear olassifioation, two 
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groups of units are established. ~he first group will inolude units 
intented for the technioal oharaoteristio of fishing gear while the 
second group will oonsist of units intended for determining their 
fishing effioiency. As the base value for the teohnioal oharaote
ristio of the use of fishing gear let us adopt the ooncept or 
"fishing power" by whioh we shall imply the mone of aotion of a unit 
gear in the prooess of fishing. The fishing power for e,ch gear group 
will be established in acoordanoe with the olassification of fishing 
gear (A.I.Treschev, 1958) based on the prinoiple of action and spe
cifio features. Where the sone of gear action cannot be expressed 
directly proportional values will be taken to estimate the fishing 
power. 

We shall now express "the fishing effort" as the fishing power 
of the gear multiplied by the time of their aotion. Then the fishing 
effort units which are different for different groups of fishing 
gear will be determined on the basis of units of fishing power. 

Thus, "the fishing effort" and "the fishing power" in this 
system are not connected with the catch and charaoterime only the 
technioal potentialities of the fishing gear. With the choioe of 
appropriate units they assume quite definite dimensional expressions 
characteristic of eaoh class or group ~f gear of the same type. The 
results of measurements obtained with the help of these units are 
universal within each class (group) of gear, i.e. are independent 
of their deSign, sime cr method of use. 

As a unit for measuring the fishing effioienoy in this case a 
.... -unified measure may be taken for all olasses and groups, manely the 
....", 

catch per unit effort. If the catoh is averaged over a sufficiently 
long period of time then the unit of fishing effioienoy for eaoh 
class (group) of gear w11l acoumulate all the peouliarities of 
the fishing prooess including fish behaviour, the organimation, 
teohnique and taotios of fishiag. Unlike the measures used, suoh 
as catoh per unit time, catch per unit tonnage etc. whioh are not 
conneoted with the prinoiple of fishing the new measure of fishing 
efficienoy will incorporate both the effeot of fishing and the 
degree of perfection of the fishing teohnique. With the unchanged 
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fishing teohnique the fishing power remains the same and the fishing 

effioienoy of the gear will ohange in proportion to ohanges in the 

stock. Considering that fishing efficienoy is based on aotual catch 

data over a long period of time 1t is also more acourate than other 

estimates arr1ved at theoretioally on the basis of var10us as sump-

.tions concern1ng fish behaviour. Thus the fishing power, fishing 

effort and f1shing eff1cienoy have beoome interrelated. It i8 

8uff1c1ent to know the defin1t10n of the f1sh1ng power unit adopted 

for a fish1ng method to be able to determine the un1ts for measur1ng 

the f1sh1ng effort and f1sh1ng eff1cienoy. 

W1th1n the groups referred to above the s1&e, f1sh1ng power 

and other oharaoter1stios of different gear may vary considerably 

which may somet1mes make the use of the un1ts proposed not quite 
c~t~~ convenient. For example, the or' 1 trawls used by the BMRT- (big 

freeBer trawler) and MRT- (small trawler) type of f1shing vessels 

wh1ch are placed into the same group of gear d1ffer significantly 

1n the soale of the1r fishing characteri8tics and the measurement 

of these oharacterist1cs w1thout apply1ng a scale would not be 

conven1ent. In thi8 oonnect10n 1t would be adv1sable to use the 

decimal system of the units for measur1ng the f1sh1ng characteris

tiCS, 1.e. to use the one-tenth, one hundredth and one - thousandth 

fractions of the basic units listed in the table below. The follow-

1ng system of un1ts is proposed: 

nam;----- - purp~;-- bb-;;iau;;- "TriOtiOii"Ornii-
a r bas1c un1t ------------ ------ -------, 

Promm lIeasure pm 1 
Dec1prolDJl of dplI 1 : 10 
CentiproDIII fishing CPII 1 : 100 
Mlll1promm power IIpll 1 : 1000 

Prolllus lIeasure pu 1 
Dec1promus of dpu 1 : 10 
Cent1prollus fishing opu 1 : 100 
M1l1iprollus effort IDPU 1 : 100 

Prollef lIeasure pe 1 
Deoiprollef of dpe 1 : 10 
Centipromef fishing cpe 1 : 100 
M111iprollef efficienoy mpe 1 : 1000 
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The soale of the units in this system is ohosen so that the 

annual oyole of the most effioient fishing gear is approximately 

equal to one unit of fishing power. For example, in trawl fisheries 

the power developed during the annual fishing oyole by the trawl 

used on the BMRT-type vessels is taken as the unit of fishing power. 

The annual fishing power of the RT-type vessels (2' m long trawl) 

is approximately equal to 0.12 fp and that of SRT-type vessels 

(2) m long trawl) is 0.1 fp, l.e. the fishing unit for Class II, 
I /- *,J' "' ...... 

Group A, Type 1-) gear (~ trawl). 

With this ohoioe of the soale of the units the estimation of 

the total fishing power of the fleet beoomes muoh simpler. 

This method allows the determination in oomparab1e units of 

the fishing power and other oharaoteristios of fishing in earlier 

years. Of speoial interest is the use of this method to estimate 

the dynamics of fishing effioienoy in relation to the dynamios of 

fishing effort in the most important fishing areas. 

An important advantage of the proposed system of units for 

measuring fishing lies in the faot that it may be used to provide 

the basis for the quantitative charaoteristics of the operation of 

a fleet in working out future fishery plans on the basis of the ra

tional exploitation of the stook and fishing technique. 

The unification of fishing unit measures at present i8 equal17 

important both for technical and biological purposes. 
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