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Fish stock protection

ON OPTIMUM SIZE LIMIT FOR THE GULF OF GDANSK FLOUNDER STOCK

0 OPTYMALNYM WYMIARZE OCHRONNYM
DLA STADA STORNI ZATOKI GDANSKIEJ

Sea Fisheries Institute, Gdynia

The protective size limit of flounder Platichthys flesus L.
at the present exploitation level (F = 0.40) was estimated
by means of two methods: the Beverton and Holt on the one
hand and the Goh on the other. Regardless of the procedure
used, it was found advisable to increase the present protective
size limit (21.0 cm). In the author’s opinion, the Goh method
assuming a limited fishing season yields more reliable results,
The author proposes to increase the flounder protective size
limit from 21.0 to 24.0 cm.

INTRODUCTION

The concept of fishery regulation, commonly in use nowadays, covers a variety of
means undertaken to steer man’s fishing activities so that the total annual catch does not
exceed a level warranting a sustained maximum yield from the exploited stock under
defined environmental conditions.

The productivity of a non-exploited stock depends on three ,intrinsic” factors:
reproductive potential, man-independent mortality, and growth rate. The actual values of
indices reflecting the influence of each of these factors on the stock production are
related to environmental conditions. In the sea, man’s influence on fish stocks via
purposeful manipulation of abiotic environmental factors is virtually impossible at the
present technological level. Worse, our knowledge on relationships between processes
taking place in ecosystems and fish stock responses to them is in most cases so negligible
that we are unable to quantify with desirable precision the changes likely to occur in the
stock as a consequence of the previously recorded environmental alterations.
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Under these circumstances, when considering man’s impact on fish stocks we have to
assume that environmental conditions tend to fluctuate within a certain range, and any
possible deviation from an average exerts no significant influence on the stock size
compared to the impact of fishing exploitation.

“This impact is manifest by the removal of a certain part of the stock’s biomass. When
no interaction from other stocks exist, a part of the ecological niche (in a spatial sense)
become empty: the remaining individuals gain access to more food, larger shelter from
natural enemies, and better spawning conditions. As a consequence, the stock tends to fill
the resultant empty living space, which is expressed in weight units as an increased
production recorded over the year compared to the non-exploited stock.

The impact of fisheries on any stock is evaluated by means of the following indices:
percentage of biomass removed, size (age) of the fish subject to fishing mortality,
decrease in the stock’s reproductive potential resulting from the elimination of spawners,
and an index expressing a reduction of the area available to fishes resulting from the
destructive action of fishing gear.

Among the currently used fishing gear, bottom trawl is the most hazardous device in
terms of destroying the superficial bottom sediment layer. The fishing gear impact on
stock survival can be considered irrelevant in the case of those species which neither build
nests on the bottom nor lay their eggs there.

Control on other factors can be exercised by introducing the so-called protective
measures, the commonest of which are:

. minimum fish size permitted for a fisherman to retain,

. minimum permitted mesh (hook) size correctly adjusted to fish species,
maximum permitted annual catch from the stock,

. maximum annual fishing effort permitted to be applied to the stock,

. aban on fishing at certain areas and/or in certain seasons,

. a ban on certain fishing gear.

These measures affect two indices of those listed above as decisive for the stock state.
The measures listed under 1—2 determine fish size (age) limit past which the individuals
become liable to fishing mortality, while those under 3—6 limit the catch size, thus
reducing fishing mortality.

The exploitation effect, i.e., the annual catch, depends on an equilibrium between
these two factors. It should be added that an efficient introduction of those measures
belonging to the second group is particularly difficult in international multi-species
fisheries as a consequence of a variety of fishing effort units used, a situation resulting in
a limited accuracy of estimates of the total fishing effort expressed in standard units. To
supervise the implementation of the second-group protective measures a complex
international control system is called for.

On the other hand, it is much easier to supervise the implementation of the measures
classified in the first group. The knowledge on fishing gear selectivity makes it possible to
set minimum mesh sizes warranting the removal of those individuals only that have
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reached a size securing the rational exploitation of the stock, The fishing gear control is a
simple procedure that can be effected at a fishing ground or in the harbour.

The present paper deals with the problem of the most appropriate selection of the
most appropriate minimum size limit of flounder. The objective was to poinpoint those
protective measures that would make it possible to optimally utilise the stock’s
productivity, with a due consideration to natural properties of the species and to the
present fishery pressure. In other words, the author considers calls to limit the catches
and reduce the amount of fishing gear to be of a little effect and expresses a view that the
problem of adjusting the exploitation level to the current stock productivity should be
solved.by introducing a protective size limit and a limited fishing season not extending on
periods when the fish are of the lowest consumptive value and lay eggs, their amount
securing the future stock density. :

In 1963, the Minister of Shipping decreed that for the eastern area, hereafter termed
the Gulf of Gdarisk, a minimum flounder size limit (21.0 cm)} be set; only those
individuals exceeding this size might be retained by fishermen. Thet was the so-called
protective size limit. A question then arises as to the nature of a causal relationship
between increased catches and this protective measure. Additionally, the present
protective regulations limit the flounder fishing season to May — January, which means
that the individuals past the minimum size are exposed to fishing mortality over three
quaters of the year only. Market requirements with regard to fish quality (flesh texture,
fat content) lead to a situation when, due to fish dealers’ internal regulations, the Baltic
flatfish are not purchased in May, whereby the fishing season is practically limited to
0.67 year,

In the present paper, the author — assuming a wide range of fishing effort
(F = 0.05—4.00) — analyses the purposefulness both of various protective size limits and
of varying duration of the protective season in terms of the most appropriate utilisation
of the stock’s natural productivity. In the author’s opinion, this can be achieved by
adopting proper indices of exploitation rate, age at firsi capture, and 2 limited fishing
season.

While raising the problem, the author is aware that he is not the first to do so. It was
Cieglewicz (1978) who first dealt with the problem in his paper summarising results of
many years’ work, who initiated this form of flounder fishery control, and who for the
first time estimated effects of introducing the minimum fish size permitted in fishery and
gathered biostatistical data for 1938—1977. Those materials enabled a comprehensive
analysis of the stock’s response to fisheries to be performed.

In this paper, the author wishes to present his results obtained when using a different
methodological approach which serves the purpose of verifying the previous results and
increasing the basis for scientific discussions on the applicability of mathematical
procedures to the assessment of phenomena occurring in a stock. The author attempts to
show the applicability of his studies to an optimal decision-making in management of the
industry based on the exploitation of renewable resources within the Polish fishing zone.
Survey of previous studies on impact of fisheries on Gulf of Gdarisk flounder stock.



6 Bohdan Draganik

Biomass T T I !
/tons/ PSP R 1 S
Biomasg of 2-yr—old and| older individuals
_ 11000 ot g ordar tag
i |
o 1 I L
10000 =l = == Piomgss of 3-yr—pld and older individuals
L1 N\ v
Catch P AN A
9000 HI P N
. AN s
gooo e d S )
7000 Al )i T
/| .|
6000 | 4T~ 4 ) ]
. ¢
A~ T i
5000 o A4
4000} ——- TT —
3000 — // S I
-~ ~| e
- ~ ~ :
2000 PN I~ .
P N /
1000
7965 7 g 70 71 72 T3 74 75 76 77 78 79 Year

Fig. 1. Catches and biomass of the Gulf of Gdafsk flounder over 1965—1979

Within the recent 15 years, the flounder catches off the Polish eastern coast (the
eastern region covers the inshore waters from 18°E to the Polish eastern border;
according to the ICES grid, it is Area 26 bordered by the 56°30 N’ parallel, 18°E
meridian, and the shore line) were showing a clearly growing trend. About 90% of the
annual catch of the species is effected by the Polish fishery, the remainder being ascribed
to the USSR fishermen.

The stock state analysed for 1965—1979 by the stock biomass recurrent groups
method (Draganik 1980) shows a biomass increase within the period analysed, certain
fluctuations resulting from a poorer recruitment in some years (Fig. 1).

It should be emphasised that an increase in the resources supporting the Baltic fisheries
is observed not only in the flounder but in other species as well (Thurow, 1978). The
phenomenon is explained as caused by two factors:
1° the increase in nutrient contents in the Baltic waters, nutrients being supplied by land

runoff from intensively fertilised arable areas in the Baltic countries with advanced

agriculture, and

2° intensive exploitation creating conditions favouring the maximum production but not
exceeding the level past which any increase in fishing effort would result in a drop in
catches rather than in increased biomass removed.

A question then arises: to what degree do the present lawenforced regulation of the
fisheries off the eastern coast contribute to the maintenance of the stock at its maximum
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Fig. 2. Effect of changes in age group ratio in harvested fishes on annual catch (in % of 1978 catch
amouting to 2649 tons)

production level? and, are the currently used measures optimal in terms of the stock’s
biological potential under the present exploitation regime?

The problem of an optimal utilisation of the Gulf of Gdarisk flounder stock under the
present exploitation conditions was discussed by the author in one of his previous papers
(Draganik, 1979). The analysis was based on the stock size estimation showing that,
over 1970—1978, the biomass of 3-yr-old and older individuals ranged within
6600—8900 ton (Fig. 1).

When the 2-yr-old individuals are included, the mean increases to 9000 ton. The
annual recruitment with the 2-yr-old individuals was 10—24 x- 10°® individuals over that
period.

The estimates quoted above were arrived at, assuming the exponential coefficient of
natural mortality to be 0.20 over a year.

Draganik (1979) assessed effects of changes in exploitation intensity and protective
size limit on annual catches. He found the measures that would result in the elimination
of the 2-yr-old individuals and 20, 18, and 10% reductions of the age groups 3, 4, and S,
respectively, to yield a 30% catch decrease in the first year of the new measures being in
force. In the subsequent years the losses will be diminished (Fig. 2) to reach 0% in the
fourth year of the new exploitation mode (the catch size equal to that in the last year
befor the change in exploitation system). In the sixth year there will be a 10% gain
reaching 11% in the following years. The calculations were based on an assumed stable
recruitment and a constant fishing mortality coefficient.

The model presented in that paper allows to assess changes likely to result from a
reduced fisheries pressure on the younger part of the stock and is very convincing in its
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correctness and elegance” of the results obtained. However, a question may be asked as
to how, under the flatfish, fishery conditions in the Polish fishing zone, to practically
arrive at a partitioning of the fishing effort among various age groups. The only solution is
to adjust properly the fishing gear selectivity. The implementation of the results referred
to requires changes in the fishing gear construction; in view of high costs involved we
must be positive that an estimation error is minimised before the decision is made.

The available results of experimental studies on gear selectivity in the flatfish fishery
are insufficient for an accurate plotting of selectivity curves for the flounder. It is thus
logical to propose that the efficiency of the suggested fisheries control method be related
directly to the fish, and only at a later stage to consider the feasibility of changes in the
fishing system.

The other methodological approach discussed in the paper referred to (Draga-
nik, 1979) involves, too, the assumption of recruitment being constant over 1979—1981
(20.7 x 10° individuals of the age group 2 per year) and constant ratios between age
groups in catches, while the fishing intensity expressed numerically- as the fishing
mortality coefficient is the variable. The assumption is that only 30% of fishes reaching 2
years of life and 80% of those reaching 3 years become liable to the gear. In the author’s
opinion, it is a result of an uneven distribution of younger fishes over the fishing ground
rather then of the gear selectivity.

If the above assumption is accepted and the fact that the 1978 catch amounted to
1649 ton considered, the weighted mean fishing mortality coefficient (F) would equal
0.44 and not 0.33, the latter value emerging from the assumption that all the 2- and
3-yr-old individuals in the stock are exposed to the gear equally to the older ones.

In the author’s opinion, the exploitation intensity in 1979 will be crucial for the stock
state and catches in the subsequent years.

The simulation of effects of the 1979 exploitation on catches in nexr years is
presented in Fig.3. The results obtained are interpreted as follows: if the 1979
exploitation is maintained at a level such as that in the previous year, no marked change
in next years will occur (to be more precise, a 100 ton decrease will be recorded in 1981).
On the other hand, the 1979 catch increased by 1350 ton (to a total of 4000 ton) would
call for a 65% increase in the exploitation intensity. A higher exploitation pressure in the
subsequent years would result in catches decreasing by 3500 ton in 1980 and down to
2900 ton in 1981, given the recruitment not larger than assumed.

Owing to the fact, however, that the statistics available point to the 1979 catches
remaining at the 1978 level, there is no ground for fear as to the 1980 and 1981 catches.

The concept of “exploitation intensity’ used here cannot be practically determined in
unit fishing effort due to a variety of gear and vessels employed in flounder fishing.

In spite of this insufficient information restricting the conclusions, the author found
that, with the stock size such as that in 1979, a 50% increase in catches compared
to 1978 would bear no catastrophic consequences in the subsequent years. It is more
appropriate to consider the problem in terms of exploitation affecting a part of the stock
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Rys. 3. Predicted catch of the Gulf of Gdansk flounder at different expl})itation levels
(1978 results adopted as reference)

only rather than to accept the increase in catches regardless of other possibilities of
increasing the exploitation efficiency.

MATERIALS AND METHODS

In the present paper, two different methods of fish protective size limit assessment are
used. The first is based on the Beverton and Holt (1957) model; its mathematical form,
the so-called general equation of catchability enables one — via consecutive substitu-
tionsto calculate a minimum age at which the fish should be subject to fishing mortality,
given a defined fishing intensity expressed as the exponential coefficient of fishing
mortality (F).

7
Y/R = F W e-M(tC-tr) n'=3 Qn'e n K(tcl toi( _e(F'*M""nk)(t}\'tr))
n’: 0 F+Mn'K

where: Q) =1, Q, =-3,Q,=3, Q;=-1

The equation can be simplified by rejecting its last term, provided t,—t, is sufficiently
high (more than 8). In other words, the equation was used to plot isopleths, i.e., lines
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connecting points of equal yield, with respect to two variables: the fishing mortality
coefficient, and the age of first capture (tc). By connecting the points of the minimum
first capture age there results a curve the interpretation of which provides a basis to select
a minimum fish size so that the maximum yield at the present exploitation level (F) is
guaranteed. The Beverton and Holt model assumes the fish growth to proceed according
to the von Bertalanffy equation, the losses being described by an exponential equation.
The model is adjusted to a situation, whereby the fishing proceeds continuously over the
year. On the other hand, for those species that can be harvested on a seasonal basis only,
the model appears to be less adequate since its assumptions are not fulfilled. The flounder
fishing season can be shortened orextended dependingonthe stock conservation and
market requirements, and/or meteorologic conditions restricting fishing operations.

To determine the flounder protective size limit with a particular reference to the Gulf
of Gdansk stock exploitation conditions a method described by Goh (1977) was used.
The method stems from the fact that the stock is affected by the fishery over a part of
the year only. Its application involves finding the fish age as an independent variable in
equations describing growth rate and individual productivity index over the time interval
from (t+1) to t, such that avalue equivalent for the two functions is obtained.

The von Bertalanffy growth rate equation, when expressed in unit weight of fishes at
the age t enlarged by the length of the fishing season (At) takes the form of
K(t+6At—t ) n

Wiroan = Weo (—e ( 2 )
The value of individual productivity index at the age (t+At) was estimated by the
recurrent groups method from the equation:

G(t—1+0 At) = G (t +0At) Y (W) + (1—m)S! W(t+0At(u)t)

¢ (@(®) = 1—m)* [1-(m+u)t)]

m = l—eAt M
_ AtM -(M+F)at a ,
ut)=e  —e for t=t .., tn - -t
_ 1
ST A
where F = instantaneous fishing mortality coefficient,
K = katabolism coefficient in the Brody-Bertalanffy growth equation,
M = instaneous natural mortality coeffigient,
b = constant in length/weight equation,
n’ = addition constant (ie., Q, =1; Q; =-3; Q, = 3; Q3 = -1),
t = age at which fishes are first retained by the gear in use,
t = age of recruitment to the fishery (average age at which fish become

vulnerable to the gear under consideration),
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ty, = theoretical age at which both length and weight equal O in the von
Bertalanffy equation,

t, = maximum age obtained (the end of the lifespan),

t oo = ase of the year-class at the beginning of the first fishing season,

T = age of the oldest fishes when (t—1) does not coincide with the onset
of fishing season, , :
G(T-1+0At) =0

W = value of W at which weight increments equal 0,

0 = constant taking values within 0.4—0.5,

At = duration of the limited season.

The equations given above were derived by the authors referred to. It should be borne
in mind that the function G (t+60 At) is defined only at a discrete number of points.

By connecting these points with a line there results a curve; its intersection with the
growth rate curve determines toin and a corresponding Valge of Wmin' The minimum fish
length (protective size limit) corresponding to t ;n can be determired from a
length/weight equation.

To assess the growth parameters used in subsequent calculations, a modified von,
Bertalanffy equation (Szyputa, 1979) was used. Mean weights for age groups obtained
from direct measurements as well as a mean exponential coefficient (b) determining the
length/weight relationship were used to estimate W ., K, and t.

RESULTS AND DISCUSSION

The Beverton and Holt model as well as that of Goh are both analytical models, i.e.,
they allow to consider separately effects of variability of a number of factors (mortality,
growth rate, age limits at which fishes become susceptible to gear or insensitive to it) on
catch. Consequently, the adequateness of the final estimate depends on the level of
approximation of calculated natural mortality values and growth rate parameters to the
actual ones.

Cigglewicz et al. (1969) presented a linear characteristics of the Gulf of Gdarsk
flounder growth rate based on otolith readings. The growth rate parameters for the Gulf
of Gdarisk flounder were reviewed in one of the ICES reports (Anon., 1974).

The authors mentioned above ignored sex-dependent differences in the flounder
growth rate. The materials collected for the present study in 1978 and 1979 point to
males having a shorter exploitation life stage as compared to females (6 and 10 years,
respectively). The flounder stock under study exhibits an “even” growth manifested by a
low K and a high W_. The flounder growth rate curves plotted from the coefficients
estimated in this paper indicate to differential growth rates of males and females,
particularly in older individuals (Fig. 4).



12 Bohdan Draganik

1300 }H‘
Wi 29284 | /]
1200 R
b -l [T A
10 AR 7
1000 5 7
an /,
8007 7
00 W
S /
~N .
5 600 7
= 500 v
Q - 2|5
= A £
A=
AN T | Hae 121535 ¢
300 ps o ‘R
/ & F 108
200 7 AREEr
100 1 i
7/
| .
\l . wm oy ww v Ix X XL Xk
_ Ace

Fig. 4. Curves illustrating the Gulf of Gdansk flounder growth rate for males and females

Owing to the fact that the present paper was aimed at determining a size limit serving
to establish a protective size rather than the yield from the stock, it was deemed
appropriate to enter only the female growth parameters into the calculations. Actually,
the male protective size limit may be somewhat lower than of females; its overestimation
(in the author’s opinion, a minor one) will nevertheless bear no adverse effects while
diminishing a chance of an inappropriate utilisation of the stock productivity, It should
be explained that the growth differences between females and males are small over their
first years of life (37 g at the age of 5), which justifies treating the stock as if it consisted
of females only,

The exponential coefficient of natural mortality for fishes at the exploited stage of life
(M = 0.20) was used in the analysis.

To counteract criticisms as to his assuming a constant natural mortality in all age
groups, the author estimated the stock biomass variance at varying M (Draganik, 1978).
The results obtained are, in the author’s opinion, sufficient io adopt a simplifying
assumption of M = const. = 0.20.

The changes in yield/recruitment are determined for the flounder at the age interval of
2-9 years (t.), while the age of recruitment to the exploited stock (t,) is given as 2 years.



Flounder optimum size limit

1lg

g, 190160190 200 _ o0 YR
l /{/V L~ '
sl AN A
)/ | | 220
7 /14 P=
5 iA / (= 220
£é p
S P - 20
SIS 200
?§4 I T 190
i - | e 0
v A
03 — —— /50
STAIRTT | L
2 \l! | -

9510 15 20 25 40 35 40
Fishing mortality coefficient /F/

Fig. 5. The Gulif of Gdansk flounder isopleths

The fishing mortality coefficient (F) is assumed to change within 0.05—4.00.

Cieglewicz (1978) has found out that an increase in the protective size up to 26 cm
would, at the present exploitation rate (fishing mortality coefficient ranging within
0.80—1.00), result in a 22% increase in yield. The author mentioned assumes the
following values of growth parameters in his calculations: L = 45.6 cm; K = 0.21. He
estimated fishing mortality rate from a reduction in each generation’s abundance in
consecutive years of exploitation. A high reduction rate in older fishes contributing to a
negligible extent to the stock biomass and catches was found to bear a significant effect
on increasing the mean value of F.

In the present author’s opinion, a reduction rate over the past decade as calculated
with a due consideration to each age group in the stock did not exceed 0.40. The stock
yield calculated assuming various F’s and t is presented in Fig.5. At the present
exploitation rate, the flounder should be subject to fishing mortality at the age of
2.7 years, which corresponds to the total body length of 24.6 cm.

A more dateiled analysis of the Y/R estimates in terms of a rational utilisation of
productivity of the stock shows the latter to be very sensitive to changes in exploitation
rate (the A-A’curve is steep). To increase slightly (by 0.10) the fishing mortality
coefficient, a corresponding increase in the protective size up to 27 cm is called for, if we
insist on observing the principles of the rational utilisation adopted when constructing the
model. :
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Fig. 6. Graphic method of optimum size limit determination

The regulation measures mentioned in the introductivii, currently in use, allow the
flounder to be harvested only from June (or May) through J»nus y, so At = 0.75—0.67.
The above reasons have prompted the present author to use the Goh method to estimate
thin- Several curves plotted by connecting points corresponding to values of the function
G(t+0At) at different At and F are presented in Fig. 6.

Results of a more detailed analysis revealed that under conditions of a uniform growth
rate and low natural mortality the duration of the flounder fishing season bore no
significant effect on the protective size limit. An explanation is necessary as to what the
author means by a “significant effect”. This will be best illustrated by an example. The
calculations show that if F =0.40 and t ranges from 0.15 to 1.00, the to i range is
1.20-2.80.

Values of t in were estimated for a number of F’s and At’s. Including the t i, values
in the F and At coordinates system, the lines connecting points corresponding to equal

tin values were plotted (Fig.7). A graph thus obtained can serve to find a value to
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which t in should be increased (a linear protective size limit in practice) to maximise the
catch likely to be obtained from the stock, given a defined F and fishing season (At).

At the present fishing intensity (F= 0.40), the minimum age permitted for landings
should equal 2.55 years, which corresponds to the total body length of 240 cm. An
effect of decreasing, from 0.2 to 0.1, the exponential coefficient of natural mortality M
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Fig. 7. Isolines detefmining flounder protective size vs. exploitation intensity and length of fishing
season

on the protective size limit was studied as well. If such were the case, the size limit should
be increased to 30 cm. The sensitivity of the method to the accuracy of estimates of the
parameters is thus evidenced. All this indicates to a necessity of an experimental tagging
of the Southern Baltic flounder. Results of the experiment may permit a more accurate
estimation of M,
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CONCLUSIONS

At the present exploitation rate of the Gulf of Gdansk flounder Stock, the fish
protective size limit as determined using the Beverton and Holt model should be equal to
24.6 cm. This parameter’s value was found to be 24.0 when determined by the Goh
method, given the fishing season shorter than a full calendar year (0.65 year).

The results presented in the paper show unequivocally that the present protective size
limit of the flounder should be increased by 3 cm.
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DOBOR OPTYMALNEGO WYMIARU OCHRONNEGO
DLA STADA STORNI PLATICHTHYS FLESUS (L.} ZATOXI GDANSKIEJ

STRESZCZENIE

Praca przedstawia przeglad wynikéw dotychczasowych badani nad reakcjg stada stomi Zatoki
Gdariskiej na eksploatacje. Zostaly zestawione i przedyskutowane wartosci parametréw tempa
wzrostu i $miertelnosci zaréwno naturalnej jak i potowowej. Tempo wzrostu zostato okreslone na
podstawie $rednich cigZaréw ryb w grupach wieku, wskazuje ono istotne réznice w zaleznosci od pici.
Samce rosna welniej i charakteryzuja sie wigksza S$miertelnoécig. Wyraza sig¢ to brakiem w
ekspleatowanym stadzie samcéw w wieku 9 lat i starszych,

Analiza dotychczasowego stanu stada przy uzycin metody rekurencyjnej tzw. wirtualnej populacji
wykazata staly wzrost biomasy stada na przestrzeni lat 1967-1979. Sredni wskaznik $miertelnosci
potowowej w ostatnim pigcioleciu byt bliski 0,40.

Réznorodnosé stosowanych narzedzi porowu uniemozliwia oszacowanie naktadu pracy potowo-
wej, ktéremu mozna bytoby odniesé warto§é oszacowanego wskaZnika $miertelnosci potowowej.
Ogranicza to mozliwo§é stosowania §rodkéw regulujacych eksploatacje stada storni do wymiaru ‘
ochronnego ryb oraz okresu zakazu pofowdw. W kalkulacjach wymiaru ochronnego uwzgledniono
tylko wartosci parametréw wzrostu réwnania von Bertalanffy’ego okreslonych dla samic (W = 2923,
K=0,10, t - —~1,95). Réwnanie wytowu Bevertona i Holta postuzyto do okreslenia wymiaru
ochronnego storni, ktéry przy obecnym poziomie eksploatacji powinien wynosi¢ 24,6 cm. Ogranicze-
nie potowdw storni przepisami ochronnymi do 0,75 roku sprawia, ze w 1zeczywistosci §miertelnoéc
potowowa oddziatywuje na ryby tylko przez czeéé roku, Fakt ten skionit autora do zastosowania
metody opisanej przez Goh’a uwzglgdniajacej sezonowos$¢ potowéw. Oszacowany ta metoda wymiar
ochronny przy uZyciu analogicznych danych wyjsciowych jak w przypadku uprzednio zastosowanej
metody wynosi 24,0 cm.

E. .parafuk

NMOJEOP ONTHMMAJBHOT'O IPOMHCJOBOTO PASMEPA IJii CTALA BAINTHACKOM KAM-
BAJE (PLACHTHYS FLESUS(L.)) K3 TILAHCKOTO 3AJMBA

Pesawnne

PaGorTa npercraBigeT coboit 0630p Pe3yAbTATOB, ONYyGAHNKOEBAEHHX IO HacToAme-
ro BpEeMeEHM, KacawmuXcdA peaxnuuM cTaka Gantuiickoli kambanu Imasckoro 3ajuBa
Ha JSKcmiayaranuo. CocTaBJeHo M 0OcyxjeHo 3HaueHHA NapaMeTpPOB TeMna pocTa H
CMEpTHOCTH - ecTeCcTBeHHOH M npomricaoBoit., Tewnm pocTa 6wl OonpeleleH Ha OC-
HOB2HMM CPeIHMX BeCOB DuG B BCO3PACTHHX rpymniiaX. OH NPOABISET CymecTBEHHHE
pPasyUUMA B 38BMCHEMOCTH OT IOJXa. Camus pacTyT MejJieHHee W XapaKTepU3yoTCH
6osbmell CMEDTHOCTHK. IIPOABJAETCHA 3TO OTCYTCTBHMEM B -KCIJIYATHPC BAHHOM CTake
0 NAeTHUX M CTAapPOUX CaMIOB, AHAJH3 COCTOAHHMA CTaja NOPH NOMOMM MeToZa ,pe-
KyPeHLMHK", Tax HasuHBaeMo# ,BHPTYyalbHOL" MNONYJIALNHM, MNeKAa3aJ MOCTOAHHHK DPOCT
6uoMaccH cTafa Ha MNpPOTAXeHUWH JeT 1967-1979, Cpensu#t KOSPOUIHMEHT MPOMHCIO=
BO# cMepTHOCTH 3a mnocremHue S-jeTnHe 6rul 61#30K 0,4C. Pa3sHOOGDPA3HOCTL NPH=—
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MEeHAeMHX ODYyXNHit JoBa He JaeT BO3MOXHOCTH NPOH3BECTH CI€HKY IIPOMHCJIOBOTO
YCHIKA K KOTOPOMYy ZOJEHO OHTH OTHECEHO 3HaueHHe OIeHHBAeMOro KoddHHUHeHTa
NPOMHCIOBOY# cCMepTHOCTH.,

JTO orpasHyMBaeT BO3MOXHOCTb IPHMEHEHHA CPeINCTB PEeryJHPyOmMEX SKCIJIyaTa-
uKio cTama GanTuiickoi kaMGaJH KO NPOMHCJIOBOro pasmepa pHO a Takke 3anpe-
Ta BHJIOBa. B pacyeTe NPOMHCJIOBOrO pasMepa NPHHHMaJH BO BHHMaHHe TOJABLKO 3Ha-
yeHHA NapaMeTpoB PoCTa ypaBHeHHA Bepranangu onpezexexHHux axaa camok(W=2023;
¥ =0,10; =, = =1,95),

JpaBHEeHHe BHJIOBAa BHBepToHa H XoJAbTa HOCIAYXHIO AJXA ONpeleleHUS OPOMHCIO-
BOro pasMepa GajiTuiickoit kamMGamu, KOTOPHi IPH HaCTOAMEM YPOBHe JKcCIIyaTa-
LYK ILOJKEeH COCTaBJIATE 24,6 cM, OrpanHuekHe BHJOBa GajyTHHCKOH kKamGaJH npa-
BHJIaM# oXpaHu pubojobcTBa Xo 0,75 roja nNpHBOZHUT K TOMYy, 4YTO B LelicTBHTEAb-
HOCTH NPOMHCJIOBasg CMepPTHOCTH JelicTByeT Ha DHO TOABKO B TEeyeHHe YACTH roga.
3TOT (aKT MO3IBOJMJI ABTOPY :PHMEHHTh MeTOX onucasHmii Il'ox, yuuTuBaomuit ce-
30HHHIf XxapakTep yJn0oBOB, OmeHHBaeMHil 5THM MeTOLOM NPOMHCIOBHIH pasMep npu
¥CHNONB3OBaHHKH AHAJOTHYHHX BHXOJHHX JAHHHX, Kak B CJyvae NpeLHAymMero MeTO-
Za, cocraBageTr 24,0 cm.
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