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This work presents investigations of morphological 
characters, age composition, rate of growth, reprodu -
ction and food of Pagellus coupei Dieuzeide. It had 
been ascertained that, in North - West African re­
gion, this species forms at least three stocks, i.e. in 
Rio de Oro, Dakar and Tacorndi region. Worked out 
is the key to species of Pagel/us for region discussed. 

INTRODUCTION 

The North-West African waters present considerably good conditions for 
production of plankton due to upwelling which appears here on wide regions. 
The water is rich in food for numerous species of pelagic and bottom fish. 

Considerable part of catches here represent the family of sea-bream (Spari.­
dae). With an increase of fishing intensity, the catches of fish belonging to· 
this farnily, was growing from 83. 7 thousands of tons in 1957 to 151. 9 thou­
sands of tons in 1966. The yield per unit of fishing effort had gradually been 
decreasing from 182 kg/h per haul in 1957 to 4:t kg/h per haulin 1966 (F A O) 
1968). 

Participation of breams in Polish fishery for period 1964-1968 tended 
towards decrease. Polish catches of these fishes expressed in absolute va­
lues for the period, proved the decrease from 4.6 thousands of tons to 1.5 
thousand of tons . 

Considering such circumstances, the more detailed investigations on Spa­
� family which still is hardly known, may have great meaning for rational 
economy of their resources. 

The present study relate to biology of one from most frequently encountered 
in this region representant of Sparidae family, i.e. Pagellus coupei Dieu­
zeide. 
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MATERIAL AND METHOD 

The work is based on materials collected between 5. December 1968 to 27. 
February 1970 from region extending from Dakar to Rio de Oro at North-West 
African coast. Some fish were takeninport from catches of several trawlers 
type B-23 (Table 1). 

Tabl e 1 

Number of examined fishes and analysis performed 

Analysis Number of fishes 

Measurements of: 

Length ·2 952 
Weight 1 950
Diameter of eye 63 
Preorbital width 62 

Examination of stomach content 71 

Estimation of stomach filling 804 
Taking otolitbs for determination of age 930 
Taking gonads for determination of fecundity 10 

. Estim,a;tion of gonads maturity 1 031 

The length of head, diameter of eye and the width of preorbitals were 
meas�red with accuracy of 1 mm (diagram of measurements L e - T r o n g 
P h a n and K o m p o w s k i, 1972) . Diameter of eye and the preorbital 
width have been expressed in per cent of the head length. Total length was 
measured with an accuracy of 1 cm, i.e. length class of 20 cm comprised the 
fish between 20.0 to 20.9 cm. The age was determined according to otoliths 
and verified according to scales. The back readings of the growth rate were 
effected by application of microscope with micrometer. The states of gonads 
were noted according to Maier's eight-degree scale. The food was examined 
by weighing method and by counting the organisms present in alimentary canal 

MORPHOLOGICAL CHARACTERS. 

The body of E.:_ coupei is elongated and the eye is considerably small. Fish 
is coloured in pink with several small blue spots. The rays of dorsal fin are 
short; none of them is developed mor·e strongly. Number of scales on lateral 
line oscillates from 55 to 58. Dorsal fin (D) Xll-10, anal fin (A) lIII-10. Number 
of rings is constant and amounts to 24. 

Pagellus coupei is closely �elated to _E.: erythrinus (L), but the first one 
has smaller height of body. 

The investigations on relative size of eye diameter and on the preorbital 
width proved that these values are changing according to region of fish living 
(Table 2), and are different for region north of Dakar than in Rio de Oro re­
gion. Statistic analysis indicate that the differences are significant and are 
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not resulting from errors of measurement. Investigations performed by 
S k o r  n j a k o v (1963) in Takoradi region (4° 00 N) and at Dakar, on 
ratio between diameter of eye and length of head of this species, proved that 
this ratio amounted 31. 711% and 29. 32% respectively. It is apparent tbat dia­
meter of eye of P. coupei is reducing northwards, viz. : 

Takoradi - 31. 71 
Dakar - 30.48 
Rio de Oro - 28.24 

Diameter of eye and preorbital width expressed in per-cent 
to head length of P, coupei 

Morphological 

I
Region Rio de Oro Region Dakar 

characteristic 23°- 24° N 16 °N 

Diameter of ey_e 
range 24.3-31.9 27.3-31.9 

'X' 28.24 30.48 
2.3598 1.4916 

n 23 40 

Preorbital width 

range 15.8-21.0 15.7-20.4 
-

X 18.24 17.44 
n 23 40 

Due consideration must be given :to fact that investigations of Skornjakov were 
based on fish length of 13-20 cm, while the present investigations - on fish 
length of 18-31 cm. 

Basing on keys for fish determination processed previously for discussed 
region (P e r r i e r, 1924; Fowle r, 1936; S k o r nj ako v, 1963b) 
and supplementing this with observations of Di e u· z e i d e (1960), M au­
r i n (1968) and our data, the below given key had been worked out.

Key to species of Pagellus for the North-West African shelf: 

1. Scales on occipital region are reaching to middle of eye . . . 2 
Scales on occipital region are reaching utmost the back edge of eye . 4 

2. Dark spot at base of pectoral fin, 68-72 scales on 1.1. 
. . , . . . . . . . . . . . . . · . . . Pagellus acarne (Risso, 1826) . 
No dark spot at base of pectoral fin, 55-62 scales on 1.1. .. . .  , . 3 

3. Straight frontal, 61-62 scales on l.L, 9 soft rays in anal fin 
. , . . . . . . . . . , . . . . . . . Pagellus erythrinus · (L. , 1758) . 
Convex frontal, 55-58 scales on 1.1. , body height smaller than at 
previous species, 10 soft rays in anal fin . ·. . . . . . . . . . . . . 
. . . , ..... . .. .  , .... . _Pagellus coupei Dieuzeide, 1960. 

4. 11-12 soft rays in anal fin, 6 or 7 rows of scales on cheek .... , 5

Max. 10 soft rays tn anal fin, 5 rows of scales on cheek, 7 vertical 
streaks on back and sides of body . . . . . . . • . . . . . . . 
. . . . . . . . . . . . . . . . . . , . Pagellus morm_y_ru:s (L. , 1 758) . 
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5. Dark spot at begining of 1.1. , 7 rows of cheek scales ....... . 
. . , . . . . . , , . . . Pagellus centrodontus (de la Roche, 1809) . 
No dark spot at begining of 1.1. , 6 rows of cheek scales ..... . 
. . . . . . . . . . . . . . . . Pagellus bogaraveo ,:Brunnich, 1 7 64). 

LENGTH, AGE AND RATE OF GROWTH 
L e n g t h

30 

Length of K.:, coupei caught oscillated within 7-35 cm. Average length 
amounted to 19. 3 cm. No 
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Fig. 1. Length distributions curves of P. 
coupei in February 1970 

23. XII .1969-19.1.1970 

30 

distinct differences in 
length of males and fe­
males were noted (Fig. 1). 
An average length of P. 
coupei can be related to 
depth of fishing, e. g, 
during the period of 23 XII 
l969to 1911970 on depths 
below SO m, average length 
of fish for this species 
amounted to 10. 0 cm; on 
depths SO- 100 m - 17, 7 cm 

10-22. 11. 1970
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n • 1475 
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Fig.2. Length oscillation of P. coupei in relation to depth of catch 

and on depth 100-150 m - 18. 3 cm (Fig. 2) . It is thus a-pparent that depending 
on its size, K.:, coupei occupies various ecological niches. The fry is living 
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in more shallow coastal waters and is changing the place for deeper waters 
in relation to its growth (of course is not exceeding the waters of optimal 
deep for this species). It may be assumed that, reproduction of � coupei 1s 
taking place in coastal region. 

The length distribution curves for P. canariensis from February 1970 
catches has some peaks in length-clas7 of 14-15; 18-19 and 22 cm (Fig.1). 
In determination of age by otoliths, it is evident that these peaks correspond 
to age-groups 11, Ill and IV respectively. 

The rings formation on otoliths 

Owing to non-sufficient material, the method for determination of rings for­
mation period applied to species P. acarne (L e - T r o n g P h a n and 
K o m p o w s k i, 1972), could ;:ot be applied in this case. Calculated, 
was the per cent of specimen with ring forming on otoliths edge from catches 
of various months and assumed that rings formation prevails on time of the 
highest percentage. The results (Table 3) proved that majority of fishes had 
already new formed ring on otolith edges in May. It is apparent that the 
period of rings formation lasts considerably long time. 

T a b l e  3 

Period of rings formation on otoliths of P. coupei Dieuzeide in 1970 

Per cent of fish with 
Month ring on otolith edge 

January 59.0 
February 71.5 
May 94.6 

Ag e an d m o r t al ity lnN 

The stock of_!:. coupei from re- 5 
gion northward of Dakar was corn- 4 
posedof 9 age-groups. The per­
centage of age-groups from O to 3 VIII was: 4. 7 (0 and I); 35.3; 
45.3; ·10.7; 2.8; 0.5; 0.4 and 2 
0. 2 respectively, This clearly 
indicates that the catches are 1 
based mainly on fishes belonging 
to II, III and IV age group. Total 

Per cent of fish with� 
out ring on otolith n 

edge 

41.0 448 
28.5 115 
5.4 203 

mortality rate estimated on basis lll IV V VI VII age 
of the above given age composi-
tion (Fig.3), amountedfor north- Fig.3. Estimation of total mortality rate 
ward region of Dakar in 1970 to of P. coupei based upon age composition 
value 1. 58; total mortality taken · of Dakar stock in 1970
by means of R i c k e r ' s (1958) tables amounted to O. 7941. 
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Ra t e  of grow th 

From measurements of otolith radius of 316fishes 8-31 cm in length it ap­
pears that the relation between the longer otolith radius and total length of 
fish is nearly directly proportional and is expressed by an equation: 
R �. 3. 3014 + 2. 9995 L. The straight obtained from equation crosses the ar­
rangement of coordinates nearly at zero point (Fig.4). 
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Fig.4. Corelation between total length and length of otolith radius 

For these reasons, no corrections were applied at the back reading of growth 
rate, but applied the method based on direct proportionals. The obtained 
results are shown on Fig,5. Approximative results were also obtained from 
direct measurements of length in particular age-groups, The rate of growth 
for specimen living in Rio de Oro region was higher than of those living in 
region north of Dakar. The statistical analysis shows that the difference is 
significant. S k o r n j a k o v (1969) ascertained that the rate of growth 
of!'. coupei in Takoradi region was lower than for Dakar region. Such data 
permits to conclude that !'. coupei forms three various stocks in region of 
Takoradi, Dakar and Rio de Oro. The rate of growth for the specimen of 
these stocks increase northwards (from Takoradi towards Rio de Oro), Such 
conclusion is in conformity with the results of the studies of the morpholo­
gical features. Similar tendency for formation of local stocks, differing, 
among others, in morphological features, condition and rate of growth, proved 
P. acarne (L e - T r o n  g Phan and K o m po w s k i, 1972). In both 
�ases, this may be assigned to small activity wi .ich favours an isolation of 
fishes which belong to Pagellus genus. lncontrary to pelagic fish(mackerel,
sardiHella) these fishes move periodicaily across the shelf, but not along 
the shelf.
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Fig. 5. Rate of growth of P. coupei from various region 
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By meas.urements of 200 fishes the correlation between length and weight 
was determined and it may be expressed by formula: W = 0.0139L2 , 991. Ap­
plying this equation, the fish weightin age-groupsltoV1Iwas calculated and 
it amounts to: 22 , 63, 116, 167, 239, 325 and 402 g respectively. It is ap­
parent that the annual weight increments are increasing up to the sixth year 
of life, 

According to results of back readings , the rate of growth for L coupei 
was expressed as an equation of v. Bertalanffy, The parameters of such 
equation for .f..:. coupei from Dakar region amount to: Loo = 39. 37 cm; K = 
= 0.18; t

0 
= -0.81 year, while from Rio de Oro region, L00 = 40.17 cm; 

K = 0. 19; t
0 

= -0.63 year. 

REPRODUCTION 

The phenomenon of hermaphroditism exists at P. coupei like of P. acarne 
(L�-Tr o n g  Phan and Komp owskT,° 1972 ).In contrarytoP. 
acarne, the hermaphroditism here is of protogynia type,. i.e. the your,:, 
specimen acts as female and thenafter transforms to male. Spawning oJ £.:
coupei is portional and lasts from May to September. In his investlgarions. 
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Fig. 6. Length composition of spawning 
population of P. c·oupei 

Sko rnjako v )963a) 
ascertained that spawning of 
!:_:. coupei in Takoradi region 
is taking place from November 
to March, i.e. some months 
earlier than in Dakar - Rio de 
Oro reg' on. This data and the 
observations presented in 
other works :w o in i a k, 
1965; Le - Tron g - P h an 
and K o m p o w s k i, 1972) 
indicate that the fishes from 
regions nearer to Equator 
spawn earlier than those from 
regions of higher geographical 
latitudes. 

The gonads start maturing earlier at males. The percentage of females 
in catches of various months oscillated from 40. 7 to 55, giving the mean value 
of 48. 3. The perc.entage of males oscillated from 45. 0 to 59. 3, giving the 
mean value 51. 7 (Table 4), 

Number ratio of females to males of P. coupei 

S ex (%) 
Month 

� 6 

V. 1969 55.0 45.0 
IX. 1969 40.7 59.3 
1. 1970 49.0 51.0 
11. 1970 46.5 53.5 

T o t  a 1 48.3 51. 7

T a b l e 4 

n 

198 
209 
480 
140 

1 027 

Generally the number of males was lower than that of females. The gonads 
of matured females attain the weight of 4 to 27 g. The absolute fecundity oscil­
lated between 60. 2-406. 8 thousands of eggs. The specimen with ripening sex 
products were observed in region from 21 °00 'N to 24 °00 'N during the spawn� 
ing period. The investigation results of S k o r n j a k o v (1963a) indicate 
that the ripening specimen were also appearing in region of Takoradi and Da­

kar. It is apparent that the fishes spawn at the place of their living, but for 
reproduction move to more shallow waters where the fry encounters later on 
better feeding conditions. It may be seen from drawing 6 that among the fish 
of 19-25 cm in length, percentage of specimen spawning amounts to above 50. 
All fishes of lengths above 25 cm were already matured. It may be said that 
the first spawning of this species is taking place at age 1+. 
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FEEDING 

Percentage of particular groups of food was changing in relation to season 
of year. In May, fishes were feeding mainly on Amphioxus, which presented 
at that time 63. 9% of stomach content by weight, 84.1% of number of eaten or­
ganisms and was appearing in 90% of examined stomachs, On s�cond place 
were Pisces, Polychaeta and Decapoda (Fi�. 7). 

V .1969 
n � 30 

11.1970 

n � 30 

weight method 

mm Decapoda 

mm Pisces 

� Polychaeta 

Amphipoda 

number method 
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m 

§ 

occurrence method 

75 

so 

25 

75 

so 

25 

75 

so 

25 

Euphausidae 

Cephalopoda 

Amphioxus 

Fig. 7. Composition of food of P. coupei for various seasons of year· 

Different composition of food was in September. No Amphioxus and Poly-. 
chaeta was found, but it appeared a new component - Cephalopoda. This 
group is taking considerable part in food and it presented at that time 48. 5% 
of food weight. Appearing also beyond Cephalopoda were: Pisces - 32.5% 
and Decapoda- 19.0%. 

Cephalopoda and ·Pisces were not present in food in February; appearing 
instead were Euphausidae, Amphipoda and Ophiuroidea. Main food of this 
month: comprised Euphausidae and Polychaeta, which presented respectively 
12.4 and 82.4% of stomach content by weight and 53.4 and 5.8% of number of 
eaten organisms. 
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It is apparent that Decapoda, Cephalopoda, Pisces, Amphioxus and Poly­
chaeta are the essential components of food, but each of them dominates in 
different annual season. 

Analysis of degree to which alimentary tracts are filled, lead to conclusion 
that intensive feeding of fish prevailed in summer period and less intense for 
winter period. Any internal changes of physiological condition during spawn,.· 
ing period, has no distinct influence of feeding of!'._. coupei. Intensive feeding 
is also taking place during spawning period, what is supported by fact that 
some specimen with ripening sex products were found with strongly filled ali­
mentary tracts. 

CATCHES 

The greatest abundance of the f.:. coupei may be found in regions of Rio de 
Oro, Dakar, of Guinea and Sierra Leone. Yield of catches of this species 
during 23.XII.1969-10.II.1970 on depths 50-180 m (in average 107-116 m) 
amounted to 9. 9-41. 7 kg/h of haul; i.e. 0. 4-1. 6% of total catches. Such re­
latively small yield may be explained by fact that this species is living pri­
marily on smaller depths within the territorial waters which are not acces­
sible for Polish fishing fleet. This is supported by ,data of M a s s u t i 
(1967) , who noted that L coupei forms the large concentrations in coastal 
region of Guinea and Sierra Leone at depth of 40-50 m. Average yield from 
here amounted to about 60 kg/h per haul, what presented about 20% of total 
catches. In one haul at Dakar region on depth 46-;48 Jll, yield of!'._. coupei 
amounted even to 210 kg/h per haul. 
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BADANIA NAD PAGELLUS COUPEI DIEUZEIDE 
·•I 

Z REJONU POLNOCNO-ZACHODNIEJ AFRYKI 

St r e s zcz e n i e

Pagellus coupei. Dieuzeide, gatunek o slabo dotychczas poznanej biologii, 
nalezy do rodziny Sparidae, kt6ra odgrywa waznq rol� w rybol6wstwie rejo­
nu p6lnocno-zachodniej Afryki. 

Materialy zebrano w okresie XII 1968-III 1970. Pochodzily one z polow6w 
pol!:l kich traw ler6w na. s zelfie p6lnocno-zachodniej Afryki, mi�dzy r6wnolez-
nikami 16° i 24 °N. 

Najwi�ksze skupiska !:'._. coupei wyst�powaly na gl�bokosciach 30-1�0 m, 
gl6wnie w rejonie Rio de Oro, Senegalu, Gwinei i Sierra Leone. Sred­
ni stosunek srednicy oka i szerokosci kosci lzowej do dlugosci glowy byl od­
mienny u osobnik6w lowionych w rejonie Dakaru i Rio de Oro. Byly to r6z­
nice statystycznie istotne. Polowy opieraly si� gl6wnie na rybach z II, III i 
IV grupy :wieku; srednia ich dlugosc zw:i�kszala si� wraz ze wzrostem gl:�bo­
kosci, wynoszqc przeci�tnie 19,3 cm. Wsp6kzynnik smiertelnosci cal:kowi­
tej wynosil w rejonie Dakaru 1. 58. Szybkosc wzrostu osobnik6w z rejonu.Rio 
de Oro byla wyzsza niz w rejonie Dakaru. Analiza statystyczna wskazuje na 
istotnosc tej r6znicy. Przyrosty ci�zaru !:'._. coupei zwi�kszajc\ si� do sz6s­
tego roku zycia. Parametry r6wnania v. Bertalanffy' ego dla rejonu Dakaru 
majq wartosci: L eo= 39,37 cm; K = 0, 18; t

0 
= -0,81 roku, a dla rejonu 

Rio de Oro Leo = 40,17 cm; K = 0,19; t
0 

= -0,63 roku . .!:,; coupei jest oboj­
nakiem. Obojnactwo to ma charakterprotogynii. Rozr6d odbywa si� w okre­
sie od maja do wrzesnia na rozleglych tarliskach w plytkich rejonach przy­
brzeznych. Podstawq pokarmu omawianego gatunku sq Decapoda, Cephalopo­
� Pisces, J\.mphioxus i Polychaeta - kazdy z tych komponent6w dominuje w 
innym okresie roku. W ornawianym rejonie !:'._. coupei tworzy co najrnniej dwa 
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odr�bne lokalne stada - Dakaru i Rio de Oro; trzecie takie stado wyst�pu­
je w rejonie Takoradi. 

IIArEJib ,Z!JIL'IHHOPb!Jlbll/1 - PAGELLUS ACARNE (RISSO) M3 
PAvlOHA CEBEP0-3AITA,Z!H0ill MPlillivl 

p e 3 JO M t: 

Pa6oTa I1QCBHII(eHa MCCJI8,ll;OBaHJi!HM 6110Jior1111 cpaBHMTeJil>FIO l!aCTO BCTpeirnJOII\8-
rocH B :ao.n;ax ce:aep0-38II8,ll;HOM AcJ.ipl1Kl1, HO MaJIO ell(e 1113Y1!8HHOro, Blil,ll;a .,. Pa­
gellus acarne (Risso) • Ma TeplilaJihl ,ll;JIH MCCJI8,ll;OB8Hk!lil 6hlJik! B 3HTbl 113 YJIOBOB 
rroJI:E,cm1x TpayJiepo:a Ha llleJI1,(j)e ceBepo-sarra,llHoii. A(j)p:mrn oT 16° .n;o 24° ceBe­
pHoh· ll!MpOThl. CaMble 60JII,llllile CKOIIJI8HIIIH 3Toro Blil,ll;8 BCTP8lf8JOTCH MelK,Z(y rrapaJI-
JieJIHMk! 4 9 ° j,j 25 ° ceBepHOM ll!MpOTbl Ha rJzy6Ji!He 40 - 180 M, 0THOlll8H;'I8 MeJK-
rJia3Hk!l!HOro rrpocTp8HCTBa, ,ll;MaMeTpa rJia3a Ji! lllli!pMHb l JiaKpMMaJII,HOM KOC TM . K 
o61l(eH ,ll;JIMHe 6bIJIO HeO,ll;Ji!HaKOBblM y .P. acarne 113. patio Ha Karr-BJiaH M y SToro 
JKe Bl1,ll;a k!3 pahona PMo-.n;e-Opo. Pasmm;a 3TB 61ma CTaTl1CTH>I8GKl'l. CYII(8CTB8H­
HOM. JiOB P .acarne OCH0Bh!B88TCH rJiaBHb!M o6pa 30M Ha III M IV B03paCTHb!X 
rpyrrrrax. Cpe,ll;HHH ,l(JIMHa BbIJiaBJililBae1vroro. P.acame YB8JII11!l1B88TCH BMecTe C rJiy-
6miotl ll cocTaBJIHeT l!all(e Boero 21 - 26 CM. K03qJ(lll11\li!8HT 061l(etl CMepTHOC,TM 
(Z =F.+ M) co"cTaBJIHJI B patioHe Kan-BJiaH 1 ;05 (1969) ,YI 0,781 (1970 r.),. 
a B palfoHe Pwo-.i!e-Opo - 1 ,27. 3aBMCli!Mocn M8l!fJlY o61l(elil .n;.rrMHoii. (1. t, ) M 
,ll;JI�HOH CaMoro ,ll;JIMHHOro Jiyl!a OTOfMTa npM6JIMJK88TCR K rrpHMOrrporropuMoHaJII,HOlil, 
l!TO IT03BOJI.H8T rrpllMeHHTI, M8TO,l( ,ZlaaJir,-JieH np11, o6paTHblX BWH1CJI8Hl'!HX pOCTa, 
Cpe,l(HHH ,l(JI.l'!H8 B B03pacTHh!X rpynrrax OT 'r ,l(O VII C0CT8BJIH8T 13,7; 18,8; 
21,9; 24,6; 26,8; 3-0,5 CM. ro.n;o:aot1 rrpMpOCT Beca y:aem11IMB88TCR ,l(O Ce,ll;I,MO­
ro ro,na Jl(llJ3HJil. IlapaMeTph! B03p8CTHOI'O ypaBHem!H q\OH BepTaJia<pqiJiJ COCT8BJifl­
IOT; L ex, = 36;0 c1v1;_K = 0,23; t

0 
= -0,97 ro,na. P.acarne .ffBJIHeTCH repMa­

g_ipom,rToM, repirng)pO,ll;M'l'vl3M ero OTHO(lli�CH K TJiJIIY npOTHH)(pI1. vl3M8H8Hl1e IIOJia, 
T. e. rrepexo,l( M3 C8Ml\8 B caM:icy, B patloHe Pwo-;zi;e-Opo H�6JIIO,l.(88TCH y pbIO M8HT,­
lllet1 ,ll;JI.!1Hhl, 1!8M B pal'iloHe Karr-BJiaH� Pa2_MHOlK8HJile npOll!CXO,;:lJiJT 3!1!M01ii. HepeCTMJI!tl· 
11\8 o6nrnpHbl1 pacnoJI01.teHh! B MeJIKHX rrp116pelKHhIX :ao;zi;ax. HepecT f!BJIHeTCf! nop-
1\llJOHHhIM. 0CP.:DBHh!M KOpMOM P, acarne f!BJI.HIOTCH De cap od.a 1tl Pisces; ,ll;OIIOJIH11T8JII,-
Hb!M - Ophiuroid,ea JiJ Polychaeta.· B paccMaTpMBaeMOM paliloHe P .acarne o6pa-
syeT no :icpat!Heti Mepe ,l(Ba OT,neJir,Hux MeCTHhlx cTa.n;a (Karr-BJiaH 11 P..10-,ne-Opo) 9 

OTJIM1<8IOII(M.ecH .n;pyr OT ,n;pyra MOpqiOJIOrl11!eCKIIIM.l'l npt13H8RaI,rn, YIIJiJT8HHOCTJ:,JO U 
CKOpOCTI,JO pocTa. 
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