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Systematics 

THE INTRASPECIFIC GEOGRAPHICAL VARI.ABILITY OF HORSE 
MACKEREL TRACHURUS TRACHURUS (L.) IN THE W�ST 

AFRICAN SHELF WATER§ 

WEWN.I\TRZGATUNKOWA ZMIENNOSC GEOGRAFICZNA OSTROBOK.A 
POSPOLITEGO TRACHURUS TRACHURUS (L.) W WODACH! SZELFU 

ZACHODNIEJ AFR Y:KI 

An attempt to distinguish local stocks of horse mackerel was 
made basing both on the comparison of morphological featu­
res of fish from three West African shelf regions (Ifni: 
28

°

34 1-29°52'N, Cap Blanc: 21 °001 -24°52'N, Namibia: 
22° 34 1 -26°08'S) and on the literature data. 

INTRODUCTION 

The first step in attempting to assess the resources and to study the fisheries impact on 

any fish species is to obtain substantial informations as to its internal structure. It is 

generally accepted to distinguish, within a species, the subspecies or "geographical" and 

"ecological" races as well as stocks called also local populations, local stocks, or "unit 

stocks". The latter category was defined, among others, by Parrish and Sharman (1958), 

Lebedev (1967), and Cushing (1968). A preliminary discernment in the fish species 

internal structure is possible to obtain through investigations on the geographic variability 

of the species morphologic features. 

Horse mackerel is a species of a wide geographic distribution, living under different 

ecological conditions, which undoubtedly has a bearing on the fish intraspecific differen­

tiation. The problem is still poorly known as it is only recently that the large-scale 

commercial fishery exploitation of the species has begun. The present paper contains an 

attempt to supplement our knowledge of the problem, basing on the morphologic studies. 
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MATERIAL AND METHODS 

The fishes studied were derived from the Polish trawlers 'catches from the West African 
shelf within the years 1972-1973. As a whole 765 fish individuals were examined. The 
localities of samples are shown on Fig. l. 

� Places where sample� 
� were taken 

I 1rni 

II - Cap Blanc 
Ill - Namibian shelf 

Fig. 1. Localities of sampling 

The following features were examined: 
1) a gill rakers count on the whole first gill arch;
2) a gill rakers count on the first gill arch ceratobranchiale;
3) a number of the lateral line (1.1.) scales;
4) a subsequent number of the second dorsal fin ray under which the seismosensoric

system dorsal 'branches (comissurae supra-temporale) are terminated (1.1.d.);
5) a predorsal distance "PD", i.e., from the lower jaw anterior end to the beginning of the

first dorsal fin;
6) a preanal distance "PA", i.e., from the lower jaw end to the beginning of the anal fin;
7) a preventral distance "PW", i.e., from the lower jaw end to the beginning of the

right-side pectoral fin base;



Motphologic features of Trachurus trachurus from the three western African shelf regions 
Table 1 

Ifni Cap Blanc Namibia Total 

Feature (28° 44'N -29°52'N) (21 °00'N -24 ° 52'N) (22°34'S -26°08'S) number 
of f,shes 

amplitude X±m ±a n amplitude X±m ±a n amplitude X±m ±a n examined 

Gill rakers count on the 

whole gill arch 59-67 62.81 ±0.17 1.72 103 58 -71 63.S6 ± 0.12 2.22 349 64-74 69.20 ± 0.13 1.11 75 527 

Gill rakers count on the 

gill arch lower part 43-49 46.27 ± 0.18 1.83 103 41-52 47.03 ± 0.08 1.66 352 48-56 51.45 ± 0.19 1.63 75 530 

s· 

Number of 1.1. scales 68-81 74.00 ± 0.18 1.78 103 69-80 47.07 ± 0.14 1.93 189 69-78 73.80 ±0.26 1.93 54 346 

Subsequent number of D2 

ray. under which comissurae 

supra-temporale end 21-33 27.41 ± 0.21 2.18 104 23 -34 28.51 ± 0.13 1.85 218 20-28 23.80 ± 0.34 2.50 54 376 

::,' 

·In % of I. caud. 
Fi" 

Predorsal distance 31.15 -36.12 33.69 ± 0.11 1.06 104 31.15 -36.15 33.53 ± 0.07 1.01 223 31.59 -36.86 34.74 ± 0.11 0.79 51 378 

Preanal distance 51.29 -58.91 55.09 ± 0.12 1.25 104 46.69 -58.08 54.29 ± 0.10 1.54 223 52. 78 -59 .22 55.88 ± 0.17 1.22 so 377 

Preventral distance 29 .02 -33 .56 31.40 ± 0.09 0.90 105 28.24 -34.85 31.14 ± 0.07 1.01 224 30.04 -34.83 32.51 ± 0.14 1.0� 51 380 

Head length 25.30 -29 .30 27.20 ± 0.06 0.84 231 25.09 -30.71 27.44 ± 0.04 0.93 468 27.94 -31.53 29.25 ± 0.1! 0.92 66 765 

Maximum body height 19.58 -26.22 22.47 ± 0.11 1.15 105 19.33 -26.14 22.78 ± 0.09 1.33 226 18.91 -24.32 22.15 ± 0.16 1.18 52 383 

Longltudo caµdalis 19.9 -38.3 27.78 231 13.5 -35.4 25.28 468 468 23.3 -34.6 28.85 765 
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8) a lateral head length "G", i.e., from the lower jaw end to the furthest point of the gill
cover;

9) a maximum body height "MW", i.e., measured along the vertical line passing through

the beginning of the first dorsal fin base.
Fig. 2 shows schematically all the mea.sured elements; the plastic features (items 5-9)

are expressed in % of l.caud .. The results obtained were treated statistically, the standard 

deviation and standard error of the mean values being calculated (Table 1). Differences 

between mean values for the Ifni and Cap Blanc horse mackerels were worked out with 
the variance analysis after (Cramer 1958). 

I 

r----
1 

I 

I.e. _______ .,. 

-----------·l.l.'aud.----------

l.1. 

Fig. 2. Schematic diagram of measurements 

THE RELATIONSHIP BETWEEN THE THREE KINDS OF LENGTH MEASUREMENT 

Longitudo totalis (Lt.), longitudo caudalis (l.caud.), and longitudo corporis (l.c.) are 

the most commonly used fish length measurements. Unfortunately, a significant freedom 

exists in choosing a kind of a measurement for various fish species by different authors, 

. thus giving rise to a non-comparability of data. Relations between the three measure­

ments, calculated with a least squares method for the Cap Blanc horse mackerel are 
presented below. They will facilitate further comparisons of data obtained from various 

measurements. 
1. Relation between Lt. and l.caud.

l.caud. = 0.8793 Lt. +2.05847
Lt.= 1.1372511.caud. - 2.3410
r = 0.9998

2. Relation between l.t. and Le ..
Lt.= 1.170321.c.+1.7720
r = 0.9997
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The above relationships were derived from 813 measurements of horse mackerel of the 

Lt. range 14 7-381 mm. High corrdation coefficients approaching 1 indicated a linear 

relationship between the three lengths measured in the fishes of the total length range 

14.7-38.l cm; the regression straights defined by the above equations, however, are 

displaced as related to the beginning of the coordinates system, thus pointing out to an 

allometry in the three lengths' increase in the fishes of l.t. below 14.7 cm. Therefore the 

above formulae can be applied only to the horse mackerels longer than 14. 7 cm, which 

is absolutely sufficient in studies on the so called "exploited stock". 

MERISTIC FEATURES 

Gillrakers 

a) Gill rakers count on the gill arch lower part (ceratobranchiale)

Kreft (1958) observed an increase in gill rakers counts in the Atlantic - SGandinavian

and North Sea herrings with their length. No similar increase was found in the West 

African shelf horse mackerels within the studied length range (Fig. 3,I). Thus the fish 

length should have no effect upon our observations .. 
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Fig. 3. I Region-<lependent mean gill rakers count on the gill arch lower part in Trachurus trachurus of 

various sizes. II Region-<lependent individual variability in gill rakers counts on the gill arch lower part 

in Trachurus trachurus

Fig. 3, I and II show some differences in gill rakers counts in the fishes from the three 

regions surveyed. The most pronounced difference is seen between the Namibia and Cap 

Blanc regions, the amplitudes, x values and modes being 48-56 and 41-52, 51.45 and 

47 .03, 51 and 47, respectively. A smaller but nevertheless statistically significant diffe­

rence exists between the Cap Blanc and more northward Ifni; the amplitude, x value and 

mode amounting to 43-49, 46.27, and 46, respectively (Table 2). 



Significance test of differences between the Cap Agadir (x) and Cap Blanc (y) 
Trachurus trachurus morphologic features on the confidence levels p = 0.05 and 0.01 

Features 

Meristic features 

Gill rakers count on the whole arch 

Gill rakers count on the gill arch lower part 

Number of l.l. scales 

Subsequent number of D2 ray under which 
comissurae supra-temporale terminate 

Plastic features expressed in % of l. caud. 

Predorsal distance 

Pie anal distance 

Preventral distance 

Maximum body height 

The difference between means is significant when:' 

62.806 

46.272 

74.000 

27.413 

33.69 

55.09 

31.40 

22.47 

Significant difference".+"., insignificant difference " -" 

y 

63.564 

47.030 

74.074 

28.509 

33.53 

54.29 

31.14 

22.78 

x - y

0.758 

0.758 

0.074 

1.096 

0.16 

0.80 

0.26 

0.31 

Uops 

0.406 

0.394 

0.440 

0.485 

0.242 

0.314 

0.217 

0.280 

Significance 
when 

p = 0.05 

+ 

+ 

+ 

+ 

+ 

+ 

Uo.01 

0.534 

0.518 

0.578 

0.638 

0.319 

0.413 

0.285 

0.368 

Table 2 

Significance 
when 

p = 0.01 

+ 

+ 

+ 

+ 

.... 

00 
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b) Gill rakers count on the whole gill arch
This feature is less reliable than the previous one owing to difficulties in thorough

isolation of the upper part of the arch; this is probably the reason of the resulting 
polymodal distributions of the features. 

The greatest count was observed in the fishes from the Namibia region, much smaller 
in the Cap Blanc fishes, while the Ifni ones showed still smaller counts, the amplitudes 
amounting to 64-74, 58-71, and 59-67 for the respective regions, while x values to 
69.20-63.56, and 62.81, respectively (Fig. 4, I and II, Table 1). Similarly to the gill 
rakers count on the arch lower part, the differences between the mean values for Cap 
Blanc and Ifni are stl!tistically significant (Table 2). 
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Fig. 4. I Region-dependent mean gill rakers count on the whole gill arch in Trachurus trachurus. II Re­

gion-dependent individual variability in gill rakers counts on the whole gill arch in Trachurus trachurus

Table 3 summarizes the results of studies on gill rakers counts in the East Atlantic 
Trachurus trachurus obtained by various authors. It can be seen that the gill rakers counts 
increase southwards. In the northern hemisphere, the most frequently found counts on 
the whole gill arch and its lower part increase from 57 and 40 to 63 and 4 7 in the Western 
English Channel and the Cap Vert region, respectively. In the southern hemisphere, horse 
mackerel in general show a higher count than in the northern one, such clear tendencies 
to alterations i.n this feature not being observed within the southern region. The mode 
ranges within 67-69 and 50-51 for the whole arch and its lower part, respectively. 
Aloncle (1960, 1964) was the first to note a southward increase of the horse mackerel gill 
rakers count; he interpreted it as an influence of a mean water temperature increase. His 
interpretation, seemingly right as far as the North-East Atlantic is concerned, offers no 
explanation for the occurrence of much higher gill rakers counts in the South-West 
African shelf horse mackerels than in the North-West ones in spite of much lower mean 
temperatures of bottom waters in the first region. Overko (1971a) tries to explain the 
differences in gill rakers counts referring to different natures of the fish's feeding habits in 
each region, giving, however, no precise account of those feeding differencies. 



Gill rakers counts in the East Atlantic Trachurus trachurus 
Table 3 

Region Gill rakers count on the whole gill arch Gill rakers count on the gill arch lower part. Source of 

Amplitude x mode n Amplitude x mode n information 

North Sea 59.35 100 Polonskij, Bajdalinov, 1964 
Western English Channel 48-63 57 29 32-47 40 29 Aloncle, 1960 
Western English Channel 58.96 100 Polonskij, Bajdalinov, 1964 
Biscayne Bay 52-64 60 70 38-48 44 70 Aloncle, 1960 
Region off Casablanca 57 -65 62 17 41-48 44-46 17 Aloncle, 1960 
Region off Casablanca 41-50 45 Aloncle, 1964 
33° 38'N 60.45 Overko, 1971 b 
31° 23'N 59.74 Overko, 1971 b 
29° 45'N 59.94 Overko, 1971 b 
lfni 59-67 62.81 62-64 103 43-49 46.27 46 103 author's data 
20° 45'N 61.43 Overko, 197:J b 
Cap Blanc 57- 70 62.89 63 379 Huynh Dinh Tien, 1972 �-

Cap Blanc 58-71 63.56 63 349 41-52 47.03 47 352 author's data 
0 

Cap Vert 62.44 25 Overko, 1971a !3 
Cap Vert 57 '- 69 63.06 63 107 Huynh Dinh Tien, 1972 0 

North-West Africa 54-69 Overko, 1971b � 

North-East Atlantic 52 -71 59.7 658 32 -54. 44.7 49 .Polonskij after Komarov, 1971 

Angola shelf 65 -76 48-54 51 99 Da Franca after Aloncle, 1960 
Kunene River 68.22 50 49.30 50 Komarov, 1971 
Namibia shelf 64-74 69.20 67-69 75 48-56 51.45 51 75 auth·or's data 

Walvis Bay 67.82 25 Overko, 1971a 
Walvis Bay 69.25 25 50.68 25 Komarov, 1971 
Cape Town 69.00 54 50.18 54 Komarov, 1971 
Agulhas Bank 61-78 67 43 Nekrasov, 1970 

Southern Africa 50 Smith, 1972 

South -East Atlantic 62-76 68.74 68 129 42-56 49.54 50 129 Komarov, 1971 
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Basing on the total gill rakers count on the first gill arch, Overko referred to above., 

worked out the following key to distinguish two subspecies of horse mackerel living in

the West African shelf: 

57--62 gill r.akers - Trachurus trachurus trachurus 

68-70 gill rakers - Trachurus trachurus capensis

Compared to data collected in Table 3, the above criterion appears to be completely

insufficient. 

Number of the lateral line scales 

Aleev (1957) regards the number of the lateral line scales as a main feature differing 

the two horse mackerel subspecies dwelling in the East Atlantic, the number being higher 

in Trachurus trachurus capensis. Also ()Jerko (1971a) observed a higher humber of the 1.1. 

scales in T.trachurus capensis from the Walvis Bay than in T.trachurus trachurus from the 

Cap Vert region, the means values amounting to 72.68 and 70.84, respectively; he stated 

the statistical significance of the difference. However, our studies do not confirm the 

above statement (Fig. 5, I and II, Table 1). Mean numbers of scales in the fish from the 

regions are almost the same, occasionally occurring differences being statistically insigni­
ficant (Table 2). The modes are identical, amounting to 74. It is seen from the previously 
mentioned Fig. 5, that the fish length shows nQ significant influence here. Similar values 
of the mean l.l. scales number, close to 74, were obtained by Letaconnoux (1951, after 
Aleev, 1957) for the Biscayne Bay horse mackerel, Aloncle (1964) for the fishes from the 
region off Casablanca, as well as Huynh Dinh Tien (1972) in the Cap Vert and Cap Blanc 

regions. On the other hand, Barraca (1964) gives a considerably smaller number ranging 
within 63-77, both the mode and mean value amounting to 70, for the horse mackerel 
off Lisboa. The author observed on fishes of l. caud. 11-37 cm an increase in the 1.1. 

scales number with a fish, s length. It is difficult to explain the discrepancies listed above. 
Anyway the feature_ in question seems to have a limited applicability in studies on the 
home mackerel intraspecific variability. 
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Fig. 5. Mean 11. scales number in Trachurus trachurus of various sizes in particular regions. II Individu­

al variability in the 11. scales number in Trachurus trachurus in particular regions 
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Situation of the seismosensoric system dorsal branches termination (1.l.d.) 

The feature was for the first time utilized in the taxonomy of Carangidae by Ramalho 
(1938a, b). The situation of the lateral line dorsal branches endings is the most reliable 
criterion distinguishing the species of the genus Trachurus which has been discussed in 
detail by, among others, Cadenat (1949), Aleev (1956, 1957), Blanc and Bauchot (1960), 
Huynh Dinh Tien (1972) It is worthwile to follow the intraspecific variability of this 
feature in Trachurus trachurus. As it is shown on Fig. 6, I, the feature exhibits no well­
defined changes with the fish's length within the length range studied. On the other hand, 
clear differences exist in the fishes from the three regions compared. An obvious diffe­
rence is seen between the Namibia shelf fishes showing in average 1.1.d. terminations under 
the 23.80th ray of the second dorsal fin (the mode and amplitude being 23 and 20-28, 
respectively) and the North-West African shelf ones with longer branches reaching, in 
average, to the 28.Slst (the mode and amplitude being 29 and 23-24, respectively) and 
27.4lst rays (the mode and amplitude 28 and 21-33, respectively) in the fishes from Cap 
Blanc and Ifni, respectively. The differences between the two latter regions are statisti­
cally significant. Komarov (1971) studied the geographical variability of the feature in 
T.trachurus capensis along the South-West African shelf and found no significant diffe. 
rences. According to him the 1.1.d. terminations are situated in T. trachurus capensis in 
average under the 24.95th ray of the second dorsal fin, the amplitude and mode being 
19-30 and 25, re.spectively. In the northern hemisphere Aleev (1957) gives only varia­
tions within 20-32, while Komarov (1971) qoutes Polonski's data including also the
variability range of 20-32.
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Fig. 6. I Mean position of commissurae supra-temporale (1.1.d.) terminations in Trachurus trachurus of 

various sizes in each region. II Individual variability in position of 1.1.d. terminations in· Trachurus tra­

churus in each region 
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Aleev (1956, 195 7) regarded the length of the 1.1. dorsal branches as an evidence of the 
evolutional progression of the Carangidae, i.e., the longer the organs, the younger evolu­
tionally was the species. Applying this principle to the intraspecific variability analysis we 
must regard Trachurus trachurus capensis as a more primary form than T.trachurus 

PLASTIC FEATURES 

Predorsal distance 

Aloncle (1964) recorded a negative allometry of the distance /1.caud. ratio in horse 

mackerel off Casablanca. Our observations show a rather clear negative allometry between 
the two distances only in the Agadir region fishes (Fig. 7, I). The Namibia region horse 
mackerels show a dearly greater predorsal distance than the fishes off Cap Blanc and Ifni 
do (Fig. 7, II). The difference between the mean values of the feature in the latter two 
regions is negligible and statistically insiginificant (Table 2). 
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Fig. 7. I Predorsal distance PD/1.caud. mean ratio in Trachurus trachurus of various sizes in different re­

gions. U Individual variability in predorsal distance PD/1.caud. ratio in Trachurus trachurus in different 

regions 

Preanal distance 

The distance grows isometrically to l.caud. (Fig. 8, I). Similar results were reported by 
Aloncle (1964). The distance is, in average, in its greatest in the Namibian fishes, while 
the smallest' one is noted for the Cap Blanc horse mackerels. Intermediate values of the 
preanal distance are 0btained from the Ifni fishes (Fig. 8, II). The difference between the 
,distance/1.caud. mean ratios for the Cap Blanc and Ifni regions is statistically significant 
(Table 2). 
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Fig. 8. I Pre anal distance P A/1.caud. mean ratio in Trachurus trachurus of various sizes, depending on 
the region. II Individual variability in pr�anal distance P A/l.caud. ratio in Trachurus trachurus, depen­

ding on the region 

Preventral distance 

The distance/1.caud. ratio does not subject to any definite changes with the fish length 

(Fig. 9, I). In average the greatest distance is noted in the Namibian shelf fishes, while 

a difference between those from the Cap Blanc and Ifni regions is small and statistically 

significant on the 5% confidence level only (Table 2). 
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Fig. 9. I Preventral distance PW /1.caud. mean ratio in Trachurus trachurus of various sizes, depending on 
the region. II Individual variability in preventral distance PW /1.caud. ratio in Trachurus trachurus, de· 

pending on the region 
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· Lateral head length

The distance/1.caud. ratio dearly decreases with the fish length (a negative allometry),

what is seen on Fig. 10, I. Gail (1952) notes a similar phenomenon in the fishes off 

Casablanca. Fig. 10, I also shows that the Namibian shelf horse mackerels have, in 

average, much longer heads than the fishe$ of the same length from the North-West Africa· 

shelf. The differences in this respect between the Cap Blanc and Ifni regions are negli­

gible. 
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Fig.10. l Head length G/l.caud. mean ratio in Trachurns trachurus of various sizes, depending on the re­

gion, II Individual variability in head length G/1.caud. ratio in Trachurus trachurus, depending on the 

region 

Maximum body height 

T_he feature/1.caud. ratio grows with the fish length (a positive allometry). Among the 

fishes of the same length the greatest ratio is, in average, observed in the fishes off Cap 

Blanc, while the smallest one in those from the Namibia region (Fig. 11, I and II). 
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Fig. 11. I Maximum body height MW/l.caud. mean ratio in Trachurus trachurus of various sizes in par­

ticular regions. II Individual variability in maximum body height MW/l.caud. ratio in Trachurus traclm· 

ms in particular regions 
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Thus horse mackerel from the shelf of Namibia, when compared to the fishes of the 
same length from the Nort-West African shelf, possess more posteriorly placed anal and 
first dorsal fins, show a smaller maximum body height and larger head, therefore their 
body being more slender. Overko (1971a) who had also observed this when comparing 

the plastic features of the Walvis Bay and Cap Vert horse mackerels, stated that the 
differences were statistically insignificant in most plastic features. The only exception was 
the maximum body height and maximum scale height in the posterior LI.part. 

RECAPITULATION 

The main distribution area of horse mackerel, Trachurus trachurus (L.) is stretched 
along the eastern coasts of the Atlantic, inhabited by the two subspecies, Ttrachurus 

trachurs (Linne, 1758) and T.trachurus capensis Castelnau 1861. The latter differs from 

the former by its higher gill rakers count, shorter lateral line dorsal branches, longer head, 
and lower body. 

The both subspecies evolved presumably at the end of the glacial period. In this time 

with a much lower mean water temperature of the Atlantic, Trachurus trachurus found 
more suitable conditions of life in the equatorial zone and formed a compact population. 

After an up-warming, the temperature in equatorial waters became too high to meet the 

fish requirements and the previously compact distribution splitted into two regions 

separated by the thermal barrier. 

Trachurus trachurus trachurus occurring in the northern hemisphere forms a con­

tinuous chain of local stocks, from the Celtic and North Seas to the region south off Cap 
Vert, gradually altering their morphologic features. Bajdalinov and Staroselskaja (1964), 

and Polonskij and Bajdalinov (1964) suggest that two separate stocks live in the English 

Channel and in the northern Biscayne Bay. 
As far as the North-West African coasts are concerned, the hypothesis of Boely, 

Wysokinski and Elwertowski (1973) seems to be the most probable one. They suggest 
that a single large stock of horse mackerel inhabits waters along the Mauretania and 

Senegal coasts, the stock undertaking seasonal migrations along the shelf following the 
northward or southward movement of a contact zone between the Canary Current waters 
and warm "Guinean" ones. Northwards of this hy.drographic front - and upwelling 
current-confined stock,,another horse mackerel stock (stocks) exists, presumably off the 
Spanish Sahara and Morocco, the morphologic differences between the Cap Blanc and 
Ifni r.egions, found by the present author, serving as an evidence.

The South-East Atlantic inhabited by Trachurus trachurus capensis shows less diver­

sified ecological conditions than the North-East Atlantic. This is the reason of a smaller 
variability in the morphologic features of the subspecies, as it was pointed out by 

Komarov (1971) who distinguished two ''subpopulations" in the South-West African 

shelf: a northern one inhabiting a part of the shelf from Angola to the Walvis Bay and 

a southern one living off the Cape of Good Hope. 
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WEWN�TRZGATUNKOWA ZMIENNOSC GEOGRAFICZNA OSTROBOKA POSPOLITEGO 
- TRACHURUS TRACHURUS (L.) W WODACH SZEU;U ZACHODNIEJ AFRYKI

S treszczenie 
W pracy przeprowadzono por6wnanie niekt6rych cech morfologicznych ostroboka pospolitego 

z trzech rejon6w szelfu zach. Afryki: lfni (28°441-29°52'N), Cap Blanc (21°001-24°52'N) i szelfu 
Namibii (22°341S-26°081S) - Fig. 1. Ogolem zbadano 765 ryb pochodz11cych z polow6w polskich 
trawler6w w latach 1972-1973. 

Ostroboki z szelfu Namibii nale:i:!lce·do podgatunku Trachurus trachurus capensis Castelnau, 1861 
charakteryzuj!l sii, w por6wnaniu z ostrobokami tej samej dlugosci z szelfu pn.-zach. Afryki nale­
:i:!lcymi do podgatunku Trachurus trachurus trachurus (Linne, 17 58) - wi\lkSZ!l liczb11 wyrostk6w 
ftltracyjnych, kr6tszymi grzbietowymi gal�ziami ukhdu sejsmo-sensorycznego, przesuni�t!l bardziej 
ku tylowi pletws. odbytows. i pierwszj\ pletws. grzbietows., wi\lkSZ!\ glow11 i ni:i:szym cia!em (Tab. 1,

Fig. 3-11).

Ostroboki z rejonu Agadiru r6:i:ni3i si� od ostrobok6w z rejonu Cap Blanc w spos6b istotny staty­
stycznie liczbj\ wyrostk6w filtracyjnych, polozeniem grzbietowych gal\lzi 1.1. oraz odleglosci11 pre­
analn11 (Tab. 2). Przypuszczalnie w obu tych r,ijonach bytuj11 odr1rbne stada. 

Dla rejonu Cap Blanc obliczono rnetod!l ,,najrnniejszych kwadrat6w" zaleinosci mii,dzy l.t., I.e. 
i 1.caud.: 

l.caud = 0,8793 Lt. +2,0�85 

l.t. "'1,1373 l.caud.-2,3410
l.t."' 1,1703 1.c.+ l,7772 

r = 0,9998 

r = 0,9997 
Podgatunek Trachurus trachurus trachurus (L.) tworzy nieprzerwany fa:ricuch stad lokalnych - od 

szelfu Celtyckiego i M. P6lnocnego az po rejony lez!lce na I?oludnie od Cap Vert, zmieniajl!cych 
stopniowo swoje cechy morfologiczne. 

Podgatunek Trachurus trachurus capensis Castelnau, bytujijcy w mniej zr6znicowanych warunkach 
ekologicznych, tworzy mniejsz::i liczb\l stad lokalnych, r6zni11cych si� nieznacznie pod wzgli,dem cech 
morfologicznych. 

Obydwa podgatunki uformowaly si� najprawdopodobniej gdy sko:riczyla si� epoka lodowcowa 
i nas1:3<pHo przegrodzenie barieni · termiczn::i zwartego dotychczas obszaru wyst�powania ostroboka 
pospolitego we wschodnim A tlanty ku. 

Bl!YTPMBlil,UOBAH rEOrPA<PJilqECKAH J/13MEHqvrnocT:b, CTABPJll.ill,1-OEb!KHOBEHHOM 
- Trachurus trachurus (L.) B lllEJIM>OBb!X BOJJ.AX 8A11A.ZJ:HOM A<I>Pl/IKJ/1

PesJOM e 

B pa6oTe COITOCTaBneHbl H6KOTOpble MOplJ)onor11qecKMe npM3HaKl1 CTa�pM,ll,hl 00bl­
KHOB6HHOM 113 Tpex paHOHOB wen1wa 8ana'AHOM AWPMKM: M�HM (28°44•
- 29°52• c,w .), Kan-EnaH (21°00 1 -24°52• c.w.) M ruen11J)a HaMMO (22°34'
- 260Q8• JO.ill,; pMC. 1), B oomeM MCCH6'AOB8HO 765 3K36MITHHpOB phlO, BblHOB-
neHHblX ITOH1CKMMl1 pb!OOHOBHblMM TpaynepaMM B 1972-1973 rr.

CTaBpM'Aa l13 lli6H11J)OBblX BO'A HaMWO, OTHOCHmaRCfl K ITO'ABM'AY Traohurus trachu­
rus capensis Castelnau 1861, xapaKTepwsyeTCfl no cpaBHeHMIO co CTaBpM'AOM 
TaKl1X JKe pa3MepOB Jd3 lli6H11J)OBblX BO'A CeBepo-8ana'AHOM A(�pldKl1, OTHOCHmefiCfl K 
ITO'ABl1'AY Trachurus trachurus trachurus(Linne, 1758), 6on1mldM Kon11qecTBOM 
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IIPH'AaTKOB, 6onee KOp0TKl1Ml1 CITl1HHhlMl1 nyqaMl1 C8MCMO-C8HCOp­

H0rD arm a pa Ta, C'ABl1HYTb!M K XBOCTy aHaJII,Hb!M IlJiaBHl1KOM 11 rrepBb!M CIIl1HHhlM IIJB.-
BHMKOM. 6o;nee KPYIIHOhl ro.no:aoi.i 14 (lo.nee Hlll3Kl1M T8J10M ( Ta6JI. 1 • pli!C. 3-14). 

CTaBPW'Aa ws pailoHa MWHH cymecTBeHHhlM c ToqKw speHwR cTaTWCTli!Kli! 06-
paaoM OTJH!qaeTCf! OT CTaBpH;l(bI 113 paiioHa Karr-EJiaH qj,jCJIOM rlJ!1JI!,TpOBaJI!,HhlX npli!­
;naTKOB, paCIIOJIOlK6Hl18M CIU!HHhlX JiyqeJt., a TaKlKe rrpeaHaJI]:,Hb!M paccTOf!HW8M ( Ta-
6JI. 2), BepORTHO, B 06011x Bbllli8Ha3BaHHb!X pait.oHax 061i!TqIDT OT;l(8Jl!,Hhl8 CTa;n;a._ 

L\Jir! QaHO_H/! J{arr-EJiaH M8TO;l(OM 11HaMM8H!,llllllX KBa;n;paTOB11 BblqlllCJ!eHbl 3aBli1Cl'1MO­

C'l'l1 MelK;n;y 1. t., l.c. lll 1. caud.: 

0,8793 

I ,1373 

= I ,170� 

+ 2,0585

2,3410

+ I,7772

= 0,9998 

= 0,9997 

IlO]{Bl1;zJ; Trachurus trachurus trachurus (L.) o6paayeT Herrpeph!BHYID uenJ:, 
M8CTHhlX CTa;n; OT KeJIJ:,TCKOrO lli8JibrlJa Ii! CeBepHoro MOpf! BilJIOT!, ;l(O paMOHOB,pac­
IIOJIOlKSHHhlX Ha ror OT Kan-BepT; 8Tl1 CTa;n;a IIOCTeneHHO li!3M8HflIDT CBOM MOPWOJIO­
rl1qecKlll8 npwaHaKw. 

Ilo;n;Blll;D; Trachurus trachurus capensis Castelnau , 06�1Tarom1,1t1 B MeHee ;n;111-

wwepeHu11poBaHHhlX 8KOJIOI'li1qecKil!X YCJIOBillflX, 06paayeT M8Hblli88 KOJilllqeCTBO JIO­

KaJIJ,HblX CTa;l(, He 3Ha q]i!T8Jl!,HO OTJIM'!aIOlJ1!i!XCfl .ztpyr OT ;n;pyra CBOMMlll MOpipOJIOrlll­

qecKWM!il IlpM3HaKa.MH. 
06a IlO;zJ;Bl1;zJ;a cqiopMl1POBaJI!1C1,' BepORTHO' .B IIOCJI8JI8;zJ;HMROBhlW nepwo.zt, Kor;n;a 

HaCTYITl1JIO paa;n;eJieHl18 T8pM11qecKMM 6ap1,epoM MOHOJIMTHOM 'AO TOrb BpeMeHlll Te­
ppl1TOp1rn, Ha KOTOpoti 0611TaJia B BOCTOqHoH ATJiaHTMKe CTaBplll;n;a 06b!KHOB8HHaH, 
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