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On the Schools of Saira  j  t4e'Paciele Ocean 

' By A.S. Sokolovskir. • 

saira Brevoort  is one of the most prolific Cololabis 
, - 

fish inhabiting  the subtropical and temperate Waters of the:nOrthern 

part .of the Pacific  Océan  between 20 and 55 'N.L. from the Asian . J.d 

the American 

divided  • into 

1967, 1968). 

continent. The area of distribution of saira is 

the reproductive (spawning) ancUforaging parts: CParin, 

The reproductive part of the range of the sàira is 

located in the waters of the Kuroshio are'ità continuations, and-

also in the waters of the North Pacifie aeCalifornian CUrrentà. 

In the period of.foraging the saira moves:to.the noetewhere.it. 

concentrates in the areas of • contact -between wareand eold - waters 

and penetrates into the-comparatively cold .:suberctiçwaters. 

At the present time“ishin&-forsaire .  is carïiedon mainly  

in the north-western part of the  PaeificOcean.': Thesçale of the  • 



fishing is such that its further development in this area must 

be regulated according to the condition of reserves. In connection 

with this, with regard to the estimation of quantities, it is necessary 

to have a clear representation of the structure of the saira 

population. In this way, the study of the composition of the 

-population of the species C. saira has, in addition to a purely 

scientific, a definite practical interest as well. 

The suggestion that there are several schools of saira in 

the vast water area of its distribution has been put forward by 

Yu. V. Novikov (1967), N.V. Parin (1967), V.P. Shuntov (1967) and 

other authors l .but because of the insùfficiency of data, this 

question has not been investigated up to this time. In foreign 

literature, not considering the works of Sugama (Sugama, 1959) 

who is inclined, on the basis of the differences in the structure 

of otholiths, to Consider the Sea of Japan and Pacific Ocean salra 

as separate varieties, the information on the presence of different 

schools of saira is lacking. The materials gathered by the author 

on the voyages of the scientific-research vessels of TINRO in the 

northern and eastern parts of the Pacific Ocean in 1965-67 served 

as the basis for the present report. 

Examination of the question of the presence within the 

bounds of the species C. saira of differing populations involved 

material on the composition of parasitofauna in addition to com-

parison of morphometric facts and a comparison of the biological 

characteristics of saira from different areas of its distribution 

was also carried out. 
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• 	• Morphometrie material was .gathered in the'region of 

Shikotan Island .  (Kurile Islands), to the south of the  Aleutian. 

Islands (44°Sj.,., 170°E.L.) in the region Santa Barbara Cape 	/20  

'(California). 	Sexual dimorphism is net pronounced in • salra, 

• though Jasunari.(jasunari, 1930) peints out a difference.in  the 	• 

* length of the base of the dorsal and anal fins in Males  and  females, 

and therefore, to avoid possible errors, the sampleà were composed 	. 

of equal numbers of males and females. .The results of the morpho- • 

- metric analysis are presented in Table 1. 

To elieit the taxonomic differences; the methed•of differentials, 

or discrepancies in numbers, was used and this formula was applied 

Aiff 	  
± Ifm; 

Let us examine the actual differences in saira from 

(Pravdin, 1966). 

different regions of its distribution according 't the established 

meristic characters of the • species. A.V. Motozav (according to . 

Pravdin, 1966) suggested a method of comparing separate samples by 

means of the calculation of the.sums of differences  and. the  deter-

mination of their mean (M diff.). Tables 2 and'3 were compiled • 

usiné; this method. 

The mean• difference in all three cases is less . than 3, 

whieh supports, regardless of the "vastness of its distribution,  the 

 existence in the northern part of the Pacific.Ocean of only one 

species, Cololabis saira. brevoôrt.  The saira of the American sea-

coast were first described by Gilbert in 1915 as an independent -

species Cololabis brevirostris  Peters,  and only one year.later 



Table 2 

Differences in meristic characters among saira 
from differenI  regions of its range  • (M diff) 

Character 

Ray in D 
Ray in A 
Addition (d) D 
Addition (a) A 
No. branchiate stamen 
No. vertebrae 
Sum of differences. 
Mean difference M diff 

Aleutian and 	Aleutian and 
American 	 Asian_ 

4.85 
3.29 
CM-2 
2.12 
1.90 
4.18 
16.76 
2.79' 

Asian and 
American 

3.16 
1.71 
2.16 
l;28 
0.87 
2.80 

11.98 
- 1.99 

4.16 
2.00 
1.66 
3.71 
3.46 
2;00 

16.99 
2.81 

Hubbs (Hubbs, 1916), on the basis of a comparison of 4 specimens 

of saira from the American and Asian liegionsj established their 

complete similarity and the synonymity of the names Cololabis  

Brevirostris Petere  and Cololabis saira Brevoort. 

For the determination of intraspecific differences 

changes in unstable morphological characteristics were researched. 

Such changes are peculiar most of all to the plastic characteristics 

(see table 3). 

In this instance the mean difference is greater than 3 in 
ail  samples, which is grounds for speaking of the existence of 

differences between the samples examined. 

Attracting attention is the significant difference among 

samples according to the characteristic of greatest body length (see 

table 3). The longest in body length is the saira of the central 

part of the ocean (Aleutian). This fact explains well the peculiarities 

of its biology. The number of Aleutian saira is comparatively , 	/ 206  

small, and its population during its entire life period is in a 

rather dispersed condition, and for that reason there is no strong 



Character_  . 
Aleutian.and 

American  

Pre-ventral distanCe 
Pre-dorsal distance 
Pre-anal distance 

• Length. of,head C 
Distance P-V'. 
Distance V-A 
Length of base D . 
Lengthof base A 
Length of body H 
Sum of differences . 
Mean difference M diff 

3.93 
2.57 
2.69 
3.44 
8.00 
0.46 
6.09 
9.00 

16.40 
53.58 
5.95 

Table 3 

Differences in plastic characters (M cliff) among 
saira from different regions of its range 

Aleutian 	Asian and 
and  Asian  • American 

	

1.84 	• 	5.44 

	

1.84 	- 3.33 
-- 2.07 	 1.00 

	

3.50 	- 7.63 
4.53 - 	11.69 

- 	:5.50 

	

5.77 	 1.66 

	

7 - .40 	 0.54 

	

10.20 	- 5.63 

	

43.69 	. 	..42.42 

	

4.85 	' 	• 	4.71' 

competition for food and food requirements are more easily satisfied. 

Saira of the'Asian and American regions form dense concentrations 

during the foraging period and as a.conseqüence• their •food'reqUire-

ments are not as well satisfied (NoVikov, 1967). 

A special study of the parasitofaunaef the Asian and •. 

American regions indicates that 8 species:or parasites .  are Peculiar . 

 to the saira of both -regions, 12 species are . encountered only in the 

Asian saira. and 2 only in the American. 	' 

Penella 1E.  vas  used as the Species-indicator for American 

saira. 

According to the findings of Eberchard (Eberchard, 1954) 

15-20% of the saira population is affected by this parasite, but 

according to our observations *  up to 30% are affected. 

The prolific ectoparasite of the Asian and American saira 

is Caligus macerovi (Gilssev), 30-60% of the first are affected by 

it and 90% of the Second, but this parasite is not found in the ' 

Aleutian saira. . • 



Comparison of a series of biological characteristics and 

requirements of external conditions also revealed a series of sub-

stantial differences among the saira of various regions. 

Yu. V. Novikov (1961), according tb his own observations 	' 

and referring to Odate (Odate, 1956) considers that the Asian saira 

becomes sexually mature at a length of no less than 25 cm. Our 

observations indicate that in American saira the basic •mass of fish 

reach sexual maturity at a lengthof 22-24 cm., and separate 	2O7  

individuals at a length of 18-20 cm. (table 4). One might compare 

the fertility of the saira of the American region (our facts) and 

the Asian region (facts of Yu. V. Novikov, 1967). To do this it is 

necessary to focus attention on the differences in the dimensions 

of Asian and luerican saira. 

As can be seen from the facts in tables 5 and 6, the 

minimal fertility in American saira is significantly louer than in  • 

the Asian -6.5 thousand eggs as against 9.1 thousand. Consequently, 

in an equal number of spawning individuals, the total fertility of 

the saira of the American region is 1.5 -2 times lower than in the 

Asian. 

The spawning areas of saira correspond to independent 

hydrologic complexes; Asian saira spawn in the waters of the 

Kuroshio and its continuations, Aleutian in the waters of the North 

Pacific Ocean Current, and American in the system of the Californian 

Current. 

The date of spawning coincides for ail  groups of saira, 



Body 
Length 

(AC 1 , CM 

KOilr4. )K3., 

un. # 

Kelm. semi« 
H* .I r BCC& 

pubbi, 1113 •  

Absolute fertilit 
Thous. eggs 

. 19,1-20,0 	2 	 242 
20,1-21,0 	T 	 205 
21,1--22,0 	, 5 	 253 
22J-23.O 	5 	 241 
23,1- 4 ,o 	1 	 • 

 244 

Table 6 

9,300 
10.000 
12,280 „ 

Absolute fertilit, 
Thous. eggs 

Ko.itet. incintsox 
re 1 r  e.  
pieta, MT. 

111 

154 
'155 : 

153 
• 154 
•158 

137 
159 

19.4 

Table 4  
Relation of sexually inieitbture and sexually mature saira of 
different lengths along the sea coast of North America in the 
region of Santa Barbara Cape in March 1967.. 

. 	LenÈth 	ilmmi(A.cucm 	 Ngeof fish  
Maturity »,9x.rnm* 

	

I 17 I is I 19 I' 20.1 21 I 22'1 23 . I 24 1 . 2$ 	I)" 

Immature 	 ts 35 38 ,41  44 15 	 2o5295 
Mature 	 7 ".22 	56 '97 	41 	38 . , 

mature 	- 1km+iiiwg 	 ; 	17 ee. 54 	87  • 84 SOO i89, 
• " 

Table 5 	 • 

• 

Absolute and relative fer':.ility of saira in.the -
region  of Santa Barbara n.pe•(Califôrnia) 

- Absolute and relative fertility or Asian saira 
.(According to Yu. V. Novikov, 1967) - 	• . 

Body 
Length 

	

/ma Ten 	k().1H4. 

	

(AC), CM 	 • 

25 I —26,0 	1 . 
26,1-27.0 	.... 
27,1-28,0 	5 
28.1-29,0 	8 
29,1--30.0 	20 
30,1-31,0 	14 
31,1-32.0 	12 
32,1-330. 	a 
33,1-34.0 	1 

# NUmber of samples' 

ilk Number of eggs per gram weight of'fish 



. 	. 
but the temperatures at which spawning takes place are different, 

In ,the Asian saira it takes place at a temperature of 14-25° 

 (Odate,'1956), Aleutian saira spawn at a temperature . of 13-22° ,' 
- 

and American, according to'our observations, at 12-16
o

although 

fingerlings were found at San Lucas Capealifornian Peninsula) 	• '2 

at a temperatUre.of 23 ° . 	 • 

On the Asian seaboard, saira eggsand fingerlings are 	/ 208  

passively transported north by the Kuroshio Current to temperate 

waters with a high biological productivity .  (the region of inter-

mixture  o± subtropical and subarctic waters), but On the American • 

'seaboard immature fish'are located in lesS favorable conditions. 	. 

Here, in the course of development, immature. saira are Carried • 

south by the California Current to a comparatively plankton-poor 

region with a water temperature of 22-240 , and it is not exceptional 

that a small'number of immature fish will be carried by the current: 

to the tropical zone with a high water  température,  where it is 

possible that they will die. N.V. Parin (1967) proposes an analogous 

view about young saira coming into  the  system of the Alyaskin Current 

which carries thém to the cold waters. of .the Alyaskin Gulf where the 

immature fish - die. Consequently y, one might suggest:that the,spawning 

of the American saira at a lower water. temperature is à favorable - 

,factor. The more northerly is located the place of.spawning, the ' 

more favorable the conditions  will be for the immature fish, that is, 

the passive transport will proceed to.temperate watérs.• The spawning 

of saira In  pre-Aleutian waters has so far .been poorly studied. 



SuMmarizing  the  material on the MorphOmetric character1st1cs1H: 

 parasitofauna, and a series of biological- characteristics of: saira 

In the northern part Of the Pacific Ocean, one can drawnthe  conclusion  

that the species. Cololabis saira is homogeneoUa, but that . there 

.exist within the bounds of its tOtal . range schools distinguiahable 

one from another - the Asian, Aleutian and American. There is no 	• 

clear boundary between the schciols inhabiting these regions. There 

are rather wide zones of mixture of these -schools, where are 	. 

encountered, for . the most part, sexually immature and young individuals: 

. Which may differ...somewhat from the basic definitive school. Apparently,  

for thé Asian and Aleutian schools it - is the 'region between 165- 

- 170°  E.L. 1 >for American and Aleutian between 150 and 155°. .W.L.. In 

these zones  aie  encountered separate individuals of saira affected 	. 

by Caligus macarovi (Gussev); near the Asian and American continents, 

the pérceptage of individuals affected increases eharply,' and the 

éaira of pre-Aleutian waters are free of this species of parasite. 	- 

Observations indicate that fishing is based'On separate -  échools;‘• 

consequently excessive fishing will negatively affect the reserves. 	- 
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Translator's Note: 

## 	 Appeared as "Adate in the original text. 

•### 	• 	 Appeared as."Suciama" in:the original text. 

12 

Appeared as "Iasunaril'in the original text. 
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