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ABSTRACT' 
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The present paper as well as the study of size-weight indices, 

maturation rste and the infection of mackerel is aimed at the 

establishing of resemblance or distinction in variation of these 

characteristics in various mackerel populations from the North

west Atlantic. 

The analysis of the data gas not revealed any reliable diffe

rences in all t~e indices of interest between the studied popula

tions. 

New evidence have been obtained on the spwning and maturation 

age of mackerel. It should be noted that the commencement of 

spawning depends upon the hydrologioal conditions in the spawn

ing ground. 

INTRODUCTION 

For organization of rational mackerel fishery the identificaijag 

tion of stocks should be made. 

Our investigations_are based on the analysis of various quali
tative indices of maokerel ( si •• ~weight oharacteristics, infec-

tion by Anisakis sp. larvae, maturation dynamics). At that we 

proceeded from an assumption on existence of two mackerel stocks -

the northern and southern ones. This subdivision was suggested by 

O.Sette (1950). 

By now, the available material allows to make a comparative 

analysiS of biologioal indices of individual mackerel populations 
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flom the Northwest Atlantic, which, in its turn, may give an ans-

wer to the question. 

Material and Methods 

This paper is based on the·material presented below in 

Teble 1. 

~1 

The total amount of material prooessed, 

1968-1975. 

A R E A 
Kind of material New England Nova ScoUa 

Age determinations,sp. 93~4 1756 

Weighted, sp. 7871 1756 

Biological analysis 
samele number 122 18 

specimen number 11250 1570 

Statistical processing of material was made sccording to 

Plokhinsky N.A.(1970). To establish a resemblance or distinction 

of mackerel populations under study the values of 
M-I! 

Diff.a 1 2 
I±Vm2+m2 

1 2 

have been calculated, where M1 - M2 is a difference between 

mean values 

difference. 

of taken rows, and +Vm2 + ~ 
- 1 . '" 

is a mean error of this 

A difference between variarional rows (Diff.) is 

admitted to exist in case when a formula on solution gives a 

quotient exceeding the value of 3 (Pravdin,1966). 

The data on mackerel maturation age and spawning terms have 

been obtained by means of analysis of material collected during 

the criises, and bioanalysis made in the laboratory. The Sex 

and maturity stage of sexual products were determined visu~ily, 

simultaneously the age was read. It should be noted that the 

material collected during the spawning period ( March - July ) 

was subjected to analysis. This period was more convenient for 

classification by maturation stage: immature, pre-spawners, 

spawners. and post-spawners. 
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In all the fish analysed the body length was measured -

from the tip of the lower jaw to the end of the middle rays of 

the caudal fin (fork length). 

For age determinations the otoliths were collected. One of 

the methods of the study of local character of fish schools, 

their distribution and migrations is a parasitological analysis. 

In this respect the studies on mackerel are cinfined to the 

investigations by Liubinitsky(1972) snd Umnovs( unpublished, 

1973,1974). The author carried out the studies on mackerel in

fection together with Umnova in 1973-1974 and individually in 

1974-1975. 

In these studies the larval Anisakis sp. were used as "na

tural tags". 

The number of fish subjected to analysis is given in Table 2. 

~2 

Number of fish (sp.) analysed for infection by 

larval nematodes in the ICNAF area. 

Areas 6 5 4 Years 

1973 500 )00 
( Feb. 5Ze ) ( June, 4W 1 

1974 442 148 
( Mar.-Apr •• 6a+5Zw) ( Apr •• 4W ) 

1975 100 93 
( Apr., 6b ) ( May. 5Ze ) 

Parasitological analysis presented a visual caloulation of 

the larval nematodes number within the body cavity. followed by 

further calculation of infected fishes and comparison of ex

tensiveness ( percentage of infected fish ) and intensity ( mean 

number of nematodes per infected fish ) of infection in various 

regions. 
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RESULTS 

Growth rate. The data on mackerel linear gro.wth by age are 

presented in Tables 3 and 4. Both, our data and the data of An

derson(1973) (Table 5) indioate that the intensive linear growth 

continues for three years till massive maturation in mackerel 

population is reaChed. By this time they reach 2/3 of hteir 

maximLun length ( L .... a 45 cm ) and 1/4 of maximum weight(W_=1019g). 

In his studies on growth regularity in the West Atlantic mackerel 

Mackay (1967) noted that mackerel growth rate, like in many 

other fish species, depended on population density. 

A comparison of linear and weight growth rates for the 1967, 

1969-1973 year classes demonstra,ed their resemblance ( Table 6). 

Since the growth rate of these year classes has not changed con

siderably, it can be suggested that the stock size in the period 

under study maintained approximately at the same level. 

The analysis of body length increments by seasons averaged 

for 1968-1975 ( Tables 7-9 ) showed an inorease of the body weight 

in one year old fish taking place all the year round. In older 

age groups the weight gro.th was intensive in 1-3 quarters, be

ing of little importance in the 4th quarter, and sometimes the 

mean weight appeared to be lower compared with the 3rd quarter. 

The loss of mackerel weight in the 4th quarter waa likely to oc

cur due to large expense of energy during the autumn migrations. 

Considerable weight losses occured in the wintering period at the 

end of the 4th and in the 1st quarters. 

The first person to suggest a possibility of existence of 

two mackerel stocks in the Northwest Atlantic was Sette (1950), 

who proceeded from a difference between the modal and mean lenghts 

of mackerel from the catch samples taken in the New England and 

Nova Scotian areas. However, that difference might be attributed 

to varying age composition in mackerel catches taken from these 

areas. Therefore, a comparison between the individuals belonging 

to the same year classes and age groups was required. To establish 

a degree of resemblance and distinction between the two supposed 

mackerel populations, we followed the variations in mean length 
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and weight in the principal age groups of 2-6 year old fiQO. Aa 

soon as those age groups were representative of the b~lk of the 

catches, there was every reason to consider the reSultap~ dal~ 

valid for the population as a whole. 

As it is accepted in the studies concerned w~t,b. the a~l¥a~l!· 

of biostatistics, a reliability of distinctions be;",ell l~ cila~ 

racteristics subjected to comparison was e~ned using the &~~ 

difference error (Diff.). For oomparison those samples were se

lected which were simultaniously obtained from various are"" i~ 

October 1973 ( Table 10 ). 
• 

As a result of oomparison, no reliable distinctions have b.e~ 

discovered between the northern and southeru popul.tio~ in t~~ 

of the characteristics studied; in all CaBes Diff. was be~w t~ 

valu .. of three. 

The studies on mackerel infeotiog. The parasitological ~. 

lysis has not revealed any great differences in extensiveness 

and intensity of mackerel infection b.Y areas. 

The extensiveness of maCkerel infection on Georges Bank in 

1973 was 33%, the intensity being 1-4 specimens, snd in the Nova 

Scotia area - 40% and 1-5 specimens, respectively; the extensive

ness of infection on Georges Bank in 1974 was 31%, the mean inten

sity being 1.5 specimens, and in the Nova Scotia area - 40% and 

2.2 speCimens, respectively. 

No annual fluctuations in infection degree have been discover

ed in comparison of mackerel sampled from the Nova Scotian area 

in June 1973 and April 1974. 

Insignificant variations in the extensiveness and intensity 

of mackerel infection by larval nematodes were also marked in 

zones 6110 and 6b, in the samples analysed by Liubinitsky (1972) in 

1971, and between the zones 5W and 6c in the samples of 1975. 

Age at sexual maturity and spawning terms. A question on age 

at sexual maturity and spawning terms is not profoundly studied. 

However, the consideration of this question is urgent for 

organization of rational fisilery and in the studies of mackerel 

abundance dynamics. 
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According to special literature spawning of mackerel begins 

at mid April in the Chesapeake Bay, in May the spawning continues 

along the coast of New Jersey, in June - in the Gulf of Main; on 

the Nova Scotia shelf, in the Gulf of St. Lawrence and in some 

years around the Newfoundland Island mackerel spawning takes 

place in June-July ( Bigelow H.B. and Schroeder, 1953; Mackay K.T. 

1967; Moores C.A. at al., 1974). The data obtained during our 

studies make it possible to amplify and speoify the terms of 

mackerel spawning ( Table 11). Our studies confirm that the 

spawning of mackerel begins in the Chesapeake Bay region mov-

ing gradually northwards to the Gulf of St. Lawrence. The spawn

ing of mackerel is prolonged in.the New England area as well, 

and lasts for three months on the average, from April to June. 

According to our data the commencement of the spawning along 

the coast of New Jersey ( Sub-area 6a ) may fallon the end of 

March, as it occurred in 1974; which is in contrast with the evi

dence of Bigelow and Schroeder (1953) who indicated the month 

of May. In thst same year an unusually early commence~ent of 

spawning - at the beginning of April - was recorded in the No-

va Scotia area as well. 

In spite of the delay in spawning in 1972 and early spawn

ing in 1974, the end of the spawning has not shifted according 

to our observations, and fell on the end of June - start of 

July in the New England area and on the end of July in the Nova 

Scotia area. Unusual spawning period in 1972, 1974 can be at

tributed to hYdrological regime in the spawning ground. Moores 

at al.(1974) noted that it was unusually cold in 1972, while 

1974 was the warmest year in the long-term observational period 

from 1962 to 1974 ( ICNAF Summ. Doc. 75/30). 

Sette (1950), Mackay (1967), Moores et al.(1974) also noted 

that sexual maturity in mackerel is reached at age 2-3. Our 

results presented in Table 12 indicate that massive maturation 

of mackerel ocours at age 3 (81~5%). These data are in good 

agreement with the results submitted by Moores et al.(1974) 
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with the exception of two year old fish. It appeared that the 

number of immature individuals of 2 yesr old wa~ greater in the 

Newfoundland waters, them in the New England area. 

It is evident from our data ( Table 13) that 45.2% of indi

viduals of 27cm in length were participating in spawning for the 

first time. The length of the largest immature fish reached 

31 cm, however, at the length of 32 em - which corresponded to 

age 3-4 - all the individuals became mature. 

SUMMARY 

The results of studies showed that mackerel in New England 

and Nova Scotia areas is represented by a single stock. 

Growth rates of body length and weight are most intensive 

in the first three years of life. 

Maximum weight of mackerel is reached in 3-4th quarters. 

The spawning terms of mackerel depend on hydrological con

ditions on the spawning grounds. 
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Table 4. Linear growth rate of mackerel from Nova Scotia area 

AGE 1970 1972 1973 : 1970, 1972-1973 Growth rate 

groups Mean L, Sp. Mean L, Sp. Mean L, Sp. mean L, Sp. 
% em No em No em No em No em 

25.2 133 23.6 16 24.1 149 24.1 53.5 
2 29.5 263 27.7 45 26.7 166 27.5 474 3.4 7.6 

3 30.8 230 31.0 94 29.4 82 30.6 406 3.1 6.9 

4 32.8 53 33.6 62 31.8 53 32.9 168 2.3 5.1 

5 34.1 105 34.5 23 34.2 128 1.3 2.9 

~: 1910 data given tor 2-3 quarters; 1912 data-for 3-4 quarters; 1913 data - for 2-4 quarters. 

Table 5. Linear growth rate of maoke-rel from Northweat Atlantic. 

AGE New E!Y!iland. 1268 - 1214 New E!Y!jland* ~ Autumn ) Nova Scotial19101 1212-121~ 
Mean L, em Growth rate ,% Mean L, em Growth rate, % Mean L, em 

, 
Growth rat e, % 

1 23.9 53.1 20.2 44.9 24.1 53.6 

2 27.3 7.5 26.5 14.0 27.5 7.5 

3 29.8 5.6 30.1 8.0 30.6 6.9 

4 32.2 5.3 32.3 4.9 32.9 5.1 

5 )).9 3.8 33.5 2.7 34.2 2.9 

6 35.7 4.0 34.6 2.4 

7 37.5 4.0 

8 38.7 2.7 

9 39.4 1.5 

10 39.8 0.9 

W!, Data presented by Anderson (1973). 
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Table 6. Linear-weight growth of various mackerel year classes from J.~ew England 

AGE Y E A R - C LAS S Jl S 

1961 1969 1910 1971' 1972' 1973" 

Le~thlcrn: 
~'i I g Lengthlcm~w , g ~Length,cm: IV, g :Lengthlcm~ w, g Length,cm~ YI,g Length,cm: 

25.2 128 24.3 142 24.0 91 19.3 64 20') 
2 27.3 189 26.0 155 27.0 195 20.0 171 2u.4 139 25.7 

3 30.0 268 )0.3 264 28.3 217 29.9 187 29.8 240 

4 31.7 309 32.1 333 32.3 323 

5 33.7 388 34.0 417 

Incre

ment, 66.6 36.3 25.9 21.3 66.4 66.2 23.6 

% 

!Q!!: Length and weight increments were calculated for three year old fish (%) of maximum 

length L(oO '" 45 em and weight Y/vo = 1019 g • 
• Data for the 1st quarter. 

Table 7. M.ean weight of mackerel (g) from the .New England area, 

1968 - 1975. 

FiBhing~ 1 at quarter 2nd quarter 3rd quarter 4th quarter 1 - 4 

!;!eriod 
quarters 

, . Sp. 
mean w: 

sp; w, Sp. 
w' 

Sp . 
Mean w~ 

Sp. 
A G E Mean W· No No Mean 110 Mean No No 

: __ t , , 
0 82 69 d2 69 

69 234 102 95 123 127 147 250 111 700 

2 139 273 157 680 235 344 227 386 186 1683 

3 223 452 239 797 326 349 303 531 266 2129 

4 299 377 318 669 379 168 374 231 329 1445 

5 367 231 381 336 452 187 467 109 404 863 

6 420 117 447 159 518 127 532 46 469 449 

7 512 70 512 82 582 44 574 13 531 209 

8 552 68 599 57 625 17 605 6 581 148 

9 597 30 591 43 670 601 9 595 83 

10 623 18 594 29 649 5 609 52 

10+ 700 14 682 21 689 35 

D 12 

IV , g 

64 
150 
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Table 8. Mean weigh' ot maokerel (g) trom the Nova Scotia ar.a, 

1970 - 1973. 

P1ahi , 2JIIl qwuohr , 3rd ql1arhr ',4;h qwu-hr '2-4 ql1arh1'8 sr 

A G B ,Mean W : 
p. 

No 
p. 

,Mean 'I I Bo 
p. p. 

,Mean 'I I No :Mean W I Bo 

0 75 1 75 1 

1 86 92 116 45 157 134 126 271 

2 175 164 202 129 233 130 201 423 

3 224 109 288 104 306 293 285 506 

4 362 60 374 82 394 89 379 231 

5 428 26 434 48 418 64 424 1)8 

6 439 38 479 25 501 42 493 105 

7 559 18 618 11 535 35 556 64 

8 630 1 715 1 687 4 682 6 

9 625 2 768 4 721 6 

10 800 4 713 1 783 5 

Table 9. ..... weight ot mackerel (8) trom ;h" Borthwest Atlaatic • 

1968 - 1975. 

Pi.hing! 1st : : 1-4 qwuoter. 2nd qwuoter :3rd qwuoter I 4th qWU"ter period 
I , ql1artera 

: Sp. Sp. llean .. Sp. llean .. . Sp. ..an W Sp • A G B :Kean W ."aD .. , ,lfo Bo , • Bo • : Bo I :Na 

0 • 81 70 81 70 

1 69 234 94 187 121 172 150 384 115 977 

2 139 273 160 844 226 473 228 516 189 2106 

3 223 452 2)8 906 316 453 304 837 270 2635 

4 299 377 322 729 377 250 380 320 336 1676 

5 357 231 384 362 448 235 449 173 406 1001 

6 420 117 456 197 512 152 517 88 473 554 

7 512 70 520 100 589 55 546 48 537 273 

8 552 68 599 58 630 18 638 10 585 154 

9 597 30 593 45 670 1 652 13 604 89 

10 623 18 619 33 713 1 649 5 625 57 

Hl+ 700 14 682 21 683 35 
013 
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Table 10. Length - weight indices of mackerel from the Northwest Atlantic 

AGE NOVA S C o T I A N E W E N G LAN D 
M :t m 'i> 0 n M t m ~ a 0 n M diff. 

1 ~10. ~tll guarter. le!!!lth lom1 
25.2 t 0.01 1.00 4.0 133 25.7 ! 0.09 1.41 5.5 242 2.2 

2 29.5 ! 0.21 1.7J 5.9 63 29.0 t 0.17 1.97 6.8 131 1.9 3 30.8 t 0.11 1.70 5.5 230 30.9 t 0.07 1.52 4.9 457 0.8 4 32.8 t 0.29 1.58 4.8 53 33.4 t 0.17 1.80 5.4 105 2.1 
121~. October. le!!Bth lom1 

2 27.3 t 0.26 2.24 8.2 75 27.7 :!; 0.26 1.98 7.2 56 1.1 3 29.9 t 0.26 1.64 5.5 40 29.4 ± 0.34 1.41 4.8 18 1.2 4 32.8 t 0.18 0.90 2.7 26 33.1 t 0.20 1.95 2.9 23 1 .1 5 34.4 t 0.56 1.58 4.6 8 35.0 t 0.39 1.82 5.2 22 0.9 6 36.4 t 0.37 2.21 6.1 36 35.5 t 0.37 1.52 4.3 17 2.1 
19D. october, we1Sht 151 

2 208 ~ 7.7 61.2 29.4 64 220 ± 7.0 52.1 23.7 56. 1.2 
3 280 ± 9.4 57.0 20.4 37 256 ± 9.9 42.1 16.4 10 1 .7 
4 384 ± 7.5 35.9 9.3 23 399 ± 7.0 35.9 9.0 26 1 .3 5 474 ± 27.7 62.0 13.1 5 474 ±15.7 ?J.6 15.5 22 0 6 528 ± 19.1 99.5 18.8 27 499 %13.7 58.3 11.7 18 1.2 

Table 11. The pattern of mackerel spawning in the Northweat Atlantic, 

1970 - 1974. 

ARjjAS ~YearB Beginning of spawning Massive spawning End of spawning 

New England 1970 1st decade of April 
(6+5Z .. ) 

3rd decade of June, 
of July ( 4W ) 

1st decade 

Nova Scotia 1970 3rd decade of July 4W 
New li:ngland 1971 2nd decade of April 1st-2nd decades of MaY' 3rd decade of June 5Ze ) ( 6. + 6b ) ( 5Zo ) 
Nova Scotia 1971 

New ~ngland 1972 1st decade of May (5ze) 1st decade of July ( 5Ze 
Nova Scotia 1972 1st decade of July (4W + 
New l!:ngland 1973 1.t decade of May (5Ze) 1st decade of June 

( 5Ze ) 

Nova Scotia 1973 3rd deoade of July 4W ) 
New .&ngland 1974 Jrd decade of March 1st decade of A)rll 1st decade of July 5Ze ) ( 6a + 6b ) ( 6a + 5Zw 

!'lova Scotia 1974 3rd decade of April - 3rd deoade of July 4W ) 1St decade of July(4W+ 

014 
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Table 12. Age at sexual maturity in mackerel from the 

Northwest Atlantic 

AGE 
New England 1969_1975,Be• a Scctia, 1970, : 

1 ' 1 ~972-p73 : 
Num al' 0 sp'IKature 

stlldied 1 % 
:Number of ap •. Mature :iwm er 0 ap .. Matur. 
1 atlldied • % stlldied' % 

2 1215 49.1 83 46.3 92 22.8 

3 891 81.5 134 77.1 184 85.9 

4 753 98.8 26 96.0 562 94.1 

5 345 99.1 24 91.0 661 100 

* Data pl'asented by Mool'as (1974). 

Table 13. The n11mbsl' of mature mackerel from the 

New England usa, 1974 - 1975. 

LElIGT I H,om: 24 25 26 27 28 29 30 31 :32 :33 

N11mbel' of spe-
cimens atlldiad 8 9 7 29 47 45 33 40 41 50 

N11mb.l' of ma-
ture specimens, 

% 0 0 0 45.2 63.8 68.9 94.0 97.5 100.0 100. 
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