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Subject of this work, are the studies on morphological
characters, length, age and rate of growth, age composition,
reproduction and feeding of Pagellus acarne (Risso). It
had been ascertained that, in regions investigated (Cap
Blanc and Rio de Oro), this species forms at least two
separate local stocks which among other features, differ in
morphological characters and in rate of growth, in condi-
ticn and in period of sex changing (hermaphroditism ).

INTRODUCTION

Among the bottom fish of North-West African region, considerable part
is represented by species belonging to family of Bream (Sparidae). An im-
portant part of this family represent the Bronze Bream  Pagellus acarne.
Northern boundary of their appearance at Eastern Atlantic are the British
Isles. No data is available on their appearance southward of Equator. The
genus Pagellus plays considerable part in economics. Annual catches of
Pagellus acarne obtained by Portugal during the years 1964-1966 amounted
to more or less 7.000 tons (F.A.O., 1968). French catches of Pagellus
centrodontus in 1967 exceeded 6.000 tons (Gue guen, 1969), The bio-
logy of genus Pagellus has not beenyetwell recognized. Studies performed
on these fishes related mainly to systematics, e.g. Coupé (1952, 1954),
or to biology e.g. Alekseev (1969)and Skornjakov (1963 a
and b, 1969). Only Gu e gu e n (1969) had carried-out relatively wide in-
vestigations on Pagellus centrodontus (Delaroche) from Biscay Bay.

This work may contribute towards the studies onbiology of species Pa_el-
lus acarne (Risso) , an appearance of which is considerably frequent orn
waters of North-West African shelf between 16° N to 24° N,
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MATERIAL AND METHODS

The materials for this work had been collected between 5. December 1968
and 27. February 1970 at North-West African coastin region extending from

Dakar to Rio de Oro. Partly, the fish had been taken at port from landings
of several ships of type B-23 {Table 1). ‘

Table 1

Number of examined fishes and analysis performed

Analysis Number of fishes
Measurements of :
Length . 2 046
Weight 2 010
Diameter of eye 137
Interorbital distance 142
Preorbital width 139
Examination of stomach content 239
Estimation of stomach filling ' 1373
Taking otolithes for determination
of age 1 947
Taking gonads for determination .
of fecundity 22
Estimation of gonads maturity 1731

The 'length of head, dia-
- meter of eye, the interorbi-
tal distance and the preorbi-
: tal width were measured with
0@ " y accuracy of 1 mm (Fig.1).
N B The values obtained were ex-
pressed in per-cent of total
length. Method of M at s u-
bara (1946) was applied
for determination of distribu-
tion and differences of the
Fig.1l. Diagram of morphologic measure- mean arithmetic values, Total
ments. AB = length of head; KK = pre- length was measured with ac--
orbital width; 00’ = diameter of eye; curacy of 1 ecm,i.e. length
MN = interorbital distance class of 20 cm comprised the
- fish between 20.0 and 20,9
cm. The age was determined accordingto otoliths . and verified according to
scales. The scales were collected from vicinity of dorsal fin starting. De-
termination of age by otolithsis easy atthe individuals below 5 years of age.
For older exemples, this must be verified according to scales. Period of
rings formation on otoliths was determined according to formula:

b O
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R - r
K = - 100
r -r
n n-1
where: R = radius of otolith

r.oo= radius of otolith at age n
roq- radius of otolith at agen - 1
K = coefficient for otolith edge.

The back readings for rate of growth were effected by application of mi-
croscope with micrometer
(Fig.2). The stages of go-
nadsweére noted according to
eight-stage graduation of ,
Maier. The spawning of P,
acarne is portional, Eg?s' < \\
comprised by gonads vary ; i
in diameter. Should, under
such circumstances, be ap-
plied the weighing method to
calculate the quantity of eggs
in gonads, due consideration

must b'e given to fact thz%t all Fig.2. Diagram of otolith measurements,
the minor eggs shall disap- Or,, Or. ... OR = otolith radius in par-
pear after drying. Therefore, 1 2 . .

the weighing and plankton ticular years of fish life

methods were applied simul- .

taneously. Primarily, complete gonad preservedin Gilsonliquid was weighed
without surrounding membrane, and thenafter were weighed three samples
taken from various parts of gonad. The number of eggs in these samples was
calculated by plankton methodin Kollkwitz camera. For investigation of ali-
mentary content, was applied the weighing method and were counted the or-
ganisms present in it. The condition of fish was estimated accordingto Ful-
ton formula:

K = + 100 ;

[“'wl =

where: W = weight of fishin g
L = length of fish in cm
K = condition coefficient.

Considered was the weight of fish without internal organs.

CHARACTERISTICS OF REGION

The fishing grounds are situated on continental shelf of average width 34
to 40 Nm. Characteristic feature for hydrological conditions of this region
is cooling effect of Canary Current, due to which the temperatures of shelf
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waters vary very widely. Surfacial salinity of shelf waters is high and it
oscillates within 35.5-36.7% . In spring, together with growing in this re-
gion intensity of passat, starts the upwelling, whichreaches its peakin plain
summer. Owing to strong activity of upwelling which brings to surface deep
waters rich in biogenic salts, t he pelagic and plankton organisms have in this
region favourable conditions for reproduction. Considerably low air tempe-
ratures, mild winds, good visibility, negligeable clouding and the suitable
configuration of bottom promote the exploitation of these waters. Therefore,
these regions are known to be good for pelagic and bottom fishing and are
exploited by fishing fleets of various-countries.

Highest concentration of P. acarne were noted between the parallels of
19900 and 25°00 N. For the periodbetween23 XII 1969 to 10 II 1970, yield
of P. acarne on depth of 50-180 m (in average 107-116 m) amounted to 0.8-
9,5 kg/h per haul. This represented 0.1 per-cent of total catches.

MORPHOLOGICAL CHARACTERISTCS

The body of P. acarne is elongated, laterally flattened and covered with
ctenoid scale. Head is considerablylarge. Upperandlower jaws are of even
length forming the snouth obtuse-shaped. Frontteethare thinandforma sharp
brush. Molar teeth are situated at sides of jaws in 2-3'rows. The eyes are
large; diameter of eye can be accommodated 3-4 times in length of hedd.
Dorsal fin (D) XII 9-11. Caudal fin (C) - cut-in. Anal fin (A) - III 9-11.
Pectoral fins (P) - elongated, sharplytipped with clear dark brown spots at
the base of each. Number of scales on lateral line amounts to 68-72. Back
is coloured in blood-red with golden shade; the sides and pelvic slightly
lighter in colour with silver shade. Number of ringsis constant and amounts
to 24. v

: Table 2

Interorbital distance, diameter of eye and preorbital width expressed
in per-cent of total length of P. acarne

Morphological Region Cap Blanc Region Rio de Oro
characte. 18°N - 20°N 23°N - 24°N
Interorbital distance
range 6.35 - 8.90 6.35-9.10
x 7.73 7.93
G 0.4809 0.4895
n 77 65
Diameter of eye
range 6.55 - 9.50 7.45 - 9.40
X 7.73 8.18
6 0.6720 0.4499
n 73 64
Preorbital width :
range 3.30 - 5.00 3.75 - 5.10
X 4,25 4,41
8 0.3345 0.3039
n 75 64
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Relative diameter of eye, interorbital distance and the preorbital width of
fish from Cap Blanc region differ from.the same characteristics of fish from
Rio de Oro region ‘Table 2j, Statistical analysis proved the essentiality of
these differences. This leads to assumption, that within the investigated re-
gion. this species forms at least two seperate local stocks. More detailed
evidence for this assumption shall be discussed in further part of this work.

LENGTH, AGE AND RATE OF GROWTH

Length

For fishes caught, the lengthoscillatedbetween 17-35 cm. The individuals
of 21-26 cm in length were dominating. Accordingto C oup é (1952), young
bronze breams live in shallow waters and therefore no fish below 17 cm is
encountered in catches from regions deeper than 80 m. Comparing with ours
the results of Coupé’s investigations carried out during 1949-1950 in
region of Mauretania, no distinct differences in fish length are noted, in
spite of speedy growth in fisheries withinthis period. This may be explained
by the facts, that most fishing ships operate on deep waters below 100 m,
while Pagellus acarne lives mainly on depth between 40-60 m; coast fishing
of African countries is still hardly developed.

Average length of females is larger than of males. It does not mean that
the rate of growth in females is higher than in males, but must be assigned
to fact that at older age the males are changingintofemales. This phenomenon
shall be discussed further in this work. '

Analysing the length of fishes caught in various regions, it had been noted
that average length of females from Cap Blanc region amounted to 24.8 cm

5-7.X11.1968

10 4

304 23.111.1969

18 20 22 24 26 28 30

total length cm)

Fig.3. Length distribution curves for P. acarne



Lé-Trong Phiii, A.Kompowski

and of males - 23.2 cm; from Rio de Oro region, females - 23.2 cm and males
- 22.4 cm. This proves that average length of fish from Cap Blanc region is
by about 1 cm higher than of fish from Rio de Oro region.

The length distribution curves for P. acarne from December 1968 and 1969
catches possess several peaks, i.e. in length-class 21; 24-25 and 27-28 cm
(Fig.3). In determination of age by otoliths, it is evident that these peaks
correspond in sequence to age-groups III, IV, V and VI.

Formation of rings on otoliths

The formation of rings on otoliths, scales and onother organs of fish from
tropical waters presents a nrahleam ~+11 hardly known., Skornjakov

R-r

~—.100
r -r
n Th-1
Rory/ry-ry
35 4
R-r3/r3-r2
15 4
30 4
/ R-r [r,-7y
20+
‘ : R-rs/rs-rlL
20 /
R—rG/rG-r5
20 /
X11 1 111 v months

Fig.4. Period of rings formation

on otoliths at P. acarne

(1963a and 1968)assigns formation
of rings at Pagellus coupei to rapid
changes in salinity of water. He as-
certainedthat onscales of this spe-
cies from Dakar region, only one
ringis forming annually during the
period of June to July, i.e. when
salinity of wateris rapidly decreas-
ing. On scales of P. coupei from
Takoradi region, two rings are
forming in one year, i.e. one in
April and May and the second one
during December to February, when
salinity of wateris rapidly increas-
ing.

Lowest values for coefficient of
otolith edges at P. acarne appear
in period of December to February
(Fig.4). This period should thus,
be considered as a period of rings
formation. It is apparent that, the
rings are forming earlier at
younger fish than at older one.
Also, it had been noted that in re-
gion investigated, the rings are
forming once a year (except for fry
ring whichappears sometime only).
From investigations on P. coupei
of the same region (Le - Trong
Phan and Kompowski,
1971) appears that formation
of rings at this species prevails
-mainly on May. This may raise a
question if Skornjakov ‘s
hypothesis on influence of salinity
changing on rings formation is ju-
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stified. Why should the period of rings formation on otoliths of P. acarne
and P. coupei be distinctly different, considering that both these species
live within the same region?

Age and mortality

Appearing in stock of P. acarne were8 age-groups from I to VIII (tab.3).

Table 3
Age composition of catches, in per-cent
Age group
Region and year ;
1 II 111 v \% VI VII VIII
Cap Blanc
1969 0.3 14.1 | 47.5120.3 {11.5 4.7 1.4 0.2
Cap Blanc ' :
1970 - 8.5 | 45.5 | 24.0 ]11.3 9.8 1.4 -
Rio de Oro
1969 - 16.0 | 45.5|31.0 | 5.2 | 0.7 | 0.6 -
The exploited stock of P. cen- In N (@)
trodontus was composed of 21 ° 1970

age-groups,, from II to XXI
(Gueguen, 1969). This 6
species is residing mainly at 5 ]
higher geographical latitudes.
The species living nearer to
equator, suchas P. acarne, live 3
shorter, It appears from table 3,
that the catches of P. acarne
are based primarily on two age-
-groups, III and IV, Basing on
above-presented age composi-
tion, total mortality for P. acar-

(b)

ne was estimated (Fig.5). For N
Cap Blanc region, total morta-
lity rate (Z = F+M) for years 6

1969 and 1970 amounted to 1.05 5
and 0.781, respectively while
the total mortality (1 - S), to

Fig.5. Estimation of total mor-
tality rate of P.acarne based 2
onage composition of stock in

Cap Blanc region, 1969 and 1970
(@) and in Rio de Oro region,

1970 (b)

VIII age
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0.650 and 0.541. For region Rio de Oro, total mortality rate amounted to
1.27 and the total mortality to 0.719.

Rate of growth

Back calculations for rate of growth of examined fish by method of back
reading from otoliths , must be preceded by analysis of interrelation between ra-
dius of otolith and length of fish.The results of suchanalysis indicate thatithe re-

lation of otolith longer radius and of fish total length, is similiar to straight
line which crosses the axis

of coordinates arrangement
near to zero peint, This
may be expressed by equa-
tion: R.= 2.196 + 2,786 L,
7 growth where: R = radius of otolith
4 divisions of eyepiece mi-
25 L 7 crometor and L =total
. length of fish. The obtained
57 result justifies an applica-
- / tion of direct proportionals
201 ; for the back readings of
/ growth rate.
, b‘f’d‘ readings For P. acarne, the re-
T K ---=--- direct measurements sults of such calculations
74 are presented on TFig.6.
HAY " Average length of fish in
,.' age-groups from I to VII
! amounts respectively to:
4 13.7; 18,8; 21.9; 24.6:,
I,' 26.83 28,9 and 30.5 cm.
J/ Annual growth increments
- decrease from 13.7 cm in
— tncremenis | [iTStyear to 1.6 ecm in
sewenthyear of life. Aver-
1 i moowv v VI v Age age length for age-groups
fromIIto VII obtained from
direct measurements
amounts respectively to:

20.0; 22.8; 25.2; 27.0; 29.1 and 31.0 cm. No distinct differences in length
obtained by both methods can be noted for any particular age-groups. This

confirms that the results may be approved as tenable.
An interrelation  between length and weight was determined by

least square method, expressed by equation: W = 0,0124 1.3.086 .Applying
this equation, weight of fish could be calculated for age-groups from 1 to VII
and it amounts to: 40.0; 103.2; 169.8; 246,4; 324.0; 401.8and 476.2 g
respectively. Contrary to growth of length, the growth of body weight in-
creases during the period from first to sixth year of life.

Basing on rate of growth obtained by back readings, the parameters of von
Bertalanffy growth equations were determined andamountto: Ly = 36.0 cm;

X =0.23; t, = 0.97 of year (Fig.7).

length
cm)

30 =

10 4

ul
N

Fig.6. Rate of growth of P, acarne
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length
(cm)
|36 e = - —— Lo —=ememmee-
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H )
' 30
]
I
|
|' [
:’ 204 o o back readings
H ® according to v.Bertalanffy’s
! formula
1 10 4
'
|
i
1
1
tc=-0.97 I II I 1v Vv Vi Age

Fig.7. Curve of growtn rate of P. acarne obtained
according to formula of v. Bertalanffy

REPRODUCTION

The Pagellus is noted for phenomenon of hermaphroditism. Two types of
hermaphroditism of fish are presently recognized, viz.:

- functional, or synchronic

- nonfunctional.

In the gonads of first group are distinguished the testis and ovarian part.
Present in the same gonads, are also the’ maturing spermatozoons and the
eggs. Generally, no self-fertilization is taking place at that fish, however it
is possible at certain species.

Ovarian and nuclear parts are alsodistinguishedin gonads of second group,
but in contrary to first group, both these parts here are not active at the
same time.

The genus Pagellus may be qualified to the second group; however, such
phenomenon may have different occurrence at various species of this genus.
At Pagellus erythrinus L. (Nikolski, 1965) and at P. coupei (L &-
Trong Phad and Kompowski, 1972) the ovarian part of gonad
(protogynia) is maturing at young age.Suchhermaphroditic specimen function
asfemales, At P, mormyrus L. (Nikolski, 1965) and at the discussed
P. acarne, the testis part Zprotandria) is more developed at young age and
such hermaphroditic specimen act primarily as males.

On Fig.8 are shown the changes inpercentage of females and of hermaphro--
ditic specimen ) in population of P. acarne. In length-class below 17 "cm
(age 1 +), the percentage of "males" amounts to 100. Progressively to growth
of fish length, the percentage is decreasing and withinthe length-class above
29.0cm, no "males" are noted but entirely the females. It is interesting to
note, that a phenomenon of sex change has different nature for both regions
discussed. The fish length at whichthe number of "males" is equal to number

D

The hermaphroditic specimen functioning as males shall be further named
as "males",
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¥ig.8. Percentage of changes of females and of hermaphroditic
specimen {"males") in particular length-class for years 1968-1969
of females for region Rio de Oro is 23.2 cm and for region Cap Blanc is

25.5 cm. This proves that, the hermaphroditism at Rio de Ororegionis taking
place earlier than at Cap Blanc region. This supports an assumption that,
P. acarne forms isolated local stocksinbothregions, what already resulted
from previous analysis of morphological characteristics. Such assumption
complies also with observations effected by
discussed region,

Alekseev
of maturity.

(1969) for
In determining the period of spawning, it is useful to apply the coefficient
(coefficient of maturity =

weight of gonads-100 )
weight of fish

Average value of this coefficient amounted to: 4,32 in December 1968;
3.49 in January; 1.89 in March; 0.40 in May and 0.96 in September 1969,
llighest value of coefficient was notedfor December and smallest one for May.



Pagellus acarne... 13

Table 4

Stage of gonads at Pagellus acarne in particular months

Gonad maturity 'stage (%) _
Month Sex - - n
: 1 11 111 v \'"4 V1 VII | VIII
XI1 1968 Q 1,2| 8,9 [38,0]44,3 7,6 79
| ¢ 1,2|24,5 | 20,3(20,3[11,6]21,5] 0,6 { 163
. ) 22.0 2
1 1969 ? 47.0]31.0 2 3
Jd |18.0 | 21.5(25.2{ 6.0{29.3 167
~ . .0 ; )
1 1969 Q 1.0 1 59.5 [38.5 | 101
d| 1.0 | 1.0|51.047.0| 79
@ l1.3]23.0] 0.6 2.11{73.0 | 151
V 1969 .
g |7.5184.2] 1.7 0.8] 5.8 |120
Q 28.9170.2 | 0.6 0.3 1327
IX 1969 . : :
d {0.2 {72.5/26.7 0.4 0.2 {431
XTI 1969 ? _[22.0]78.0[ 9
d 10.0(70.020.0 10
: .0l82.0[ 9.0
1 1970 ? 2.0152:.01 9 11
- 25.0175.0 116 )
) 5.042.0(53.0 19
11 1970
77 - 16.6183.4 18

The observations on coefficient of maturity and on state of gonads (tab.4)
indicate that spawning of P. acarnein discussed region is taking place from
November till March, with hlgher concentrations prevailing mainly on pe-
riod from December to February. In regions situated towards North, the.
spawning may last still longer; this, among others, is apparent from in-
vestigations of W o Zniak (1965). The gonads of males mature earlier
than those of females., With those last, three groups of eggs could be di~
stinguished simultaneously:first of diameter below 0.16 mm, second from
0.16 to 0.36 mm and third 0.36-0.80 mm. This proves that spawning of P.
acarne is repeated and the spawn had been laid at least three.times,

The repeated nature of spawning seriously obstructed the study onfecundity.
This was overcamed by application of weighing-plankton method (see Material
and Method) . The absolute fecundity varied within 85-536 thousands of eggs
(Fig.9) and in average amounted to 244 thousands. During spawning period,
the ripening fish was noted atevery place wherever ships were fishing be-
tween the latitudes 17°00" and 24900 N. This shows that, spawning places
of P. acarne are very wide. It may be assumed that, a fish spawns at place
of its living. It had been noted that P. acarneis sexually maturing conside-
rable early. For length of 19.0 cm, , the matured specimen represent already
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37.0 per-cent. In other words, for the first time are reproducing the spe-
cimen at age 1 + ("males").

1000 eggs
400

3001
200 4

100

21 23 25 27 29 31
length {cm)
Fig.9. Relation of fecundity to length
of females of P, acarne

FEEDING

From data presented on drawing 10 appears that, the composition of food
at Cap Blanc region had been changingin relationto annual season.In winter,
in alimentary trackts dominated Ophiurocidea, Pisces and Decapoda; in spring,
only two groups - Pisces and Decapoda. In summer the fish feed on Decan-
da, Pisces and Polychaeta. Thus, the main food for P. acarne of this region
were Decapoda and Pisces, while Ophiuroidea and Polxchaeta were appear-
ing in notable quantity at certain seasons only as additional food.

Generally taking, the food composition of fish from Rio de Oro region is
similiar to this of Cap Blanc region. However, certain components which
were not noted in Rio de Oro region, or were appearingin negligeable quan-
tities, were noted in Cap Blanc region (Fig.10).

In stomachs of younger fish from both regions, Amphipoda was noted more
frequently and in higher quantity thanin stomachs of older fish. The observa-
tions on degree of filling of alimentary tracts, indicate that P. acarne are
feeding intensively during May - September. Intensity of feeding is consi-
derably lower during the remaining part of year and particularly during the
spawning, but even at the ripening specimen, presence of food in stomach was
noted. It must be supplemented, that, period of intensive feeding is in con-
junction with an increase of water temperature.

Relative to seasonal changes of feedingintensity, are the~-changes of Ful-
ton’s coefficient of condition; the lowest value, of this coefficient appeared-
for March - 1.31 and the highest, 3.47, for May. The condition of fish caught
in region of Cap Blanc was better than of fish from Rio de Oro region. The
mean value of condition coefficient for both regions amounted to 1.512 and
1.286 respectively. This phenomenon is caused by higher biological pro-
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Fig.10. Composition of food of P. acarne at various seasons of year
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ductivity of waters in Cap Blanc region, where the intensive upwelling is
taking place during the spring and summer. Thisis further evidence to sup-
port the assumption that, separate local stocks of P, acarne are appearing
in both regions discussed.
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MORLESZ KRWISTY - Pagellus acarne (Risso)
Z REJONU POLNOCNO-ZACHODNIE] AFRYKI

Streszczenie

Praca posSwiecona jest badaniom nad biologig stosunkowo czesto spotyka-
nego w wodach pdtnocno-zachodniejAfryki, a stabo jeszcze poznanego gatun-
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ku - Pagellus acarne_ (Risso). Materialy pochodzily z potowdéw  polskich
trawlerdw dokonanych na szelfie pélnocno-zachodniejAfrykiod 16°d024° N,
Najwieksze skupiska tego gatunku wystepujg pomiedzy réwnoleznikami 19° i
25° N, na gtebokosciach 40-180 m. Stosunek szeroko$ci miedzyocznej, $red-
nicy oka i szeroko$ci koéci tzowej do dlugo$ci catkowitej byt odmienny u P.
acarne -z rejonu Cap Blanc niz u P. Acarne z rejonu Rio de Oro. Réznica ta
byla statystyczpie istotna., Polowy P. acarne opieraja siggiéwnie na II1 1 IV
grupie wieku. Srednia dlugo$¢ towionych P. acarne wzrasta wraz z gteboko-
$cia i wynosi najczesciej 21-26 cm. Wspdtczynnik Smiertelnoséci caltkowitej
(Z =M + F) wynosil w rejonie Cap Blanc 1,05 {1969) 1 0,781 (1970 r.) a w
rejonie Rio de Oro 1,27. Zaleznoéé miedzy dtugoscia catkowitg (1.t.) i dtu-
goécig dluzszego promienia otolitu jest zblizona do prostolinigwej, co pozwa-
la stosowaé metode Dahl-Lea przy odczytach wsteczZnych. Srednia diugosé
w grupach wieku od I do VII wynosi 13,7; 18,8; 21,9; 24,6; 26,8 i 30,5 cm,
Roczne przyrosty ciezaru zwiekszajg sie do siédmego roku zycia. Parame-
try réwnania wzrostowego v, Bertalaffy ‘egowynoszg Ly,=30,0 cm; K = 0,23;
ty = -0,97 roku. P, acarne jest obojnakiem, obojnactwo to jest typu protan-
drii. Zmiana plci z samcéw na samice w rejonie Rio de Oro wystepuje u ryb
mniejszej dlugoéci niz w rejonie Cap Blanc. Rozrdd odbywa sie zimg. Tar-
liska sa rozlegte, potozone w ptytkich wodach przybrzeznych. Tarlo jest
porcyjne. Gléwnym pokarmem P. acarne sg Decapoda i Pisces; dodatkowym
Ophiuroidea i Polychaeta. W opisyxiféﬁjrm rejonie P. acarne tworzy co naj-
mniej dwa odrebne stada lokalne (Cap Blanci Rio de Oro), réznigce sig m.
inn. cechami morfologicznymi, kondycja i szybko$cig wzrostu.

NCCIEZOBAKUA HAZ PAGELLUS COUPEI DIEUZEIDE I3 CEBEPO-3ATTAZHOTO
PAVOHA AQPIUKI

Pesnwue

Pagellus coupei, pH6Ga, GUONOTHA KOTOPO/ 70 cux mop emg mMalo U3yueHa,
OTHOCUTCH K CeMelilcTBy Sparidae, UT'DanlieMy Ba¥HYH DOIEL B DHGOJOBCTBE CEBE-
po-3anazHoro pafioHa APpuru.

MaTepuans co6upaluch B Iepuoi C¢ nexadps 1968 mo mapra 1970 romos.lpo-~
UCXOAWIN OHU U3 YIOBOB MONBCKUX TPAYIEPOB HA CEBEPO~3anazHOM Menbde Agpu-
KU MEXZY 16° u 240 CeBEDPHOIl- WNpOTH .

" Camsie GONBLIE CHOMIGHNS P. coupei HaGnmzanuck Ha TayouwHax 30-150 m,
TJIaBHHM 06pa3oM B pailore Puo-ze-Opo, CeHerana, I'suxeu u Creppa-lleone.Cpe-
IHee OTHOWleHWe ZMaMeTpa IIa3a U WUPHHH NaKpUMANBbHON KOCTU K AJMHE TONOBH
6uIO pasHHM y¥ ocoGeli, BHIABIUBAeMHX B palioHe Jaxapa um B palfioHe Puo-ze-Opo,
OTU DaBHUIE OHIM CTATUCTUYECKH CYUECTBEHHHMU. JOB OCHOBuBaﬂCﬂ, TIaBHEM
06pasom, Ha.pu6ax II, III u IV BOSDACTHHX TPYNN; CPeAHAR UX JINHY YBEJH-—
YuBaiach BLMECTE C yBelUMueHNeM IVIyOUHH, COCTaBiAA B cpezHeM 19,3 cm.Koad-
dunueHT o6uei CMEpTHOCTM COCTaBIAN B palione Jlakapa 1,58. CropocTs pocTa
ocoGeii u3 paitoa Puo-Ae-0po Gwia Golee BHCOKOW, uem B paitnome  Jlakapa.
CraTuyTuueckuil ananus yRashHBaeT Ha CYWECTBEHHOCTH 3TOfi pasHuub., [IpupocT
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Beca P.coupei yBemumuuBaeTcs L0 WEeCTOI'0 TI'oja %U3HU, [lapaMeTpH YypaBHEHUS
¢oH Beprama@du zaa paitoHa JlaKapa UMENT CIAEAyHUUE BEIMUMHH: Leo =39,37CM
K =0,18; t, = -0,81 roza, a zuaa paiiona Puo-zZe-0po: Lee = 40,17 tM; K =
= 0,19; t, = -0,63 roza."

P.coupei sABaAeTes repmMadpoZuroM, I'epmMadpoiuTu3M €TI0 uUMeeT  XapaKTep
NpOTePOTHHNY . Pa3MHOKEHNE NPOUCXOAUT B NEPUOZL C MAsA N0 CEeHTACPE Ha OoOuup-
HHX HEPeCTUNNNAX B MENKOBOZHHX NMPMOPEXHHX palioHax. OCHOBHHM KODMOM UCCIE-

TOBAKHOTO BUZg ABAAKNTCH Decapoda, Cephalopoda, Pisces, Amphioxus n Po-
lychaeta — KaxAHil U3 3TIX KOMIOHEHTOB KODMA JOMUHUDYET B DasHOE BpEMf
ToZa. B paccmaTpusaemom paiioHe P.coupei 06pasyeT mo Kpafineil mepe IBa

OTZelBHHX MECTHHX ¢Taza — B palinoHe Jlakapa ¥ BTopoe B palioHe Puo-ze-0po;
TPETHE TAKOE CTaZ0 o6uTaeT B paituoHe TaKopazue
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