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2 & . Cololabis saira Brevoort 1is one of the most prolific ,Z203
Z o 2k
fish inhabiting the .subtropical and’ temperate waters of the northern o

part of the Pacific Ocean between 20 and - 55 "N. L. from the Asien to
The area of distribution of seira is ‘

‘the American continent.
divided into the reproductive (spawning) and foraging parts (Parin,

1967, 1968). The reproductive part of the renge of the seira 1s

located in the waters of the Kuroshio and its continuations, and

also in- the waters of the North Pacifie end Californian Currents.

In the period of foraging the saira moves to ‘the north

concentrates in the areas of contact between warm and cold waters

“and penetrates into the comparatively cold subarctic waters. ' F~‘ IR

At the present time, fishing for seire 1s carried ‘on mainlya‘ e

in the north-Western part of the Pecific Ocean. The scale of the

#Numbers in the right margin indicate the corresponding pages in-
-the original.- Sl S
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fishing is such that its further deveicpment'in this areaimust

be regulated according to the condition of reserves.. In connection

with this, w1th 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. salra has, in addition to & purely

»301ent1fic,'a definite practical interest as well.
| The suggestion that there are several schools of saira in
.the vast water area of 1ts distribution has been put forward by
Yu. V. Novikov (1967), N.V. Parin (1967), V.P. Shuntov (1967) and -
other authors,- but because of the insufficiency of data,,ﬁhis
question has not.been'investigated up tc.this time. In foreignv
' literature, ndt'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 cf Japan»and.Pacific Ocean'saira
.as separate varieties,Vthe.information on the presence cf different
schoois of saira is lacking. The materials gathered byhthe.author;
‘on the voyages of the scientific-research vessels.ofiTINRO in the_
" northern and eastern parts of the Pacific Ocean in 1965-67 served
as the basis for the present report. | L
Examinationkof the question of.the presence' within the
.bounds of the species C. sairag of differing populations involved
material on the comp031tion of parasitofauna.in addition to com-
parison of morphometric facts and e-comparison of the biolcgical
ChdIdCterlStICS of saira from different areas of its distribution

was also carried out.
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kiorphometric material was gathered in the revion of
'shlkotan Island (Kurile Islands), to the south of the Aleutian |
Islands (449&.L3; 170 E;L.) in_the-region Santa Barbara Cape {éof'
(California). Sexual dimorphism is'ndt'prcncunced in saira, o
" though iasunari.(jasunari, 1930) points‘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 samples'were.composed
of equal numbers of males and females. The results of the morpho- :
- metric analysis are presented in Table l.
To elicit the taxonomic differences, the method’ of differentials,

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

it = My My “"A ' ‘
i]/m,J‘mg > N ‘ '(Pravdin, 1966).

]

Let us examine the actual diiferences in saira from
different regions of its distribution according: to the established
merlsuic characters of the ‘species. 4.V, Morozov (according to .

» Pravdin, 1966) suggested a method of comparing separate samples by
means of the calculation of the -sums of differences andithe deterf
mination of their mean (i diff.). Tables 2 and 3 were compiled
using this nethod. |

The mean difference in all three cases is less_tnan 3,

whiChlsupports, régardless of the vastress of its distribution,-thef

existence in the northern part of the PacificiOceanAOf only one

specles, Gololabis saira brevoort. 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: amon% saira
from different_regions of its range M diff)
Character - -« ...~ Aleutian and Aleutian and B Aslan and-
_ ~ American —_Asian .~ American
Ray in D 4,85 - 4.16 : 3.16
Ray in & ' 3.29 - 2,00 - ' - 1.71
Addition (d) D 0.42 o 1.66 . - 2.16
- Addition (a) 4 2.12 3,71 1.28
No. branchiate stamen 1.90 = ©3.46 ‘ 0.87
No. vertebrae 4,18 - 2,00 o 2.80
Sum of differences - ‘ 16 76 T 16.99 , 11.98
liean difference M diff 2.79 2.81" ~1.99

Hubbs (Huhbs, 1916), on the basis of a comparison of 4~specimens
of salra from the American and Asian regions, established their

complete similarity and the synonymity of ‘the names Cololabis

Brevirostris Peters 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
all samples, which 1is 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
tatle 3). The longest in.body'length:is the saira of the central
“part of the ocean (Alemtian) Thls fact explains well the peculiarities
Aof'its biology. The number of Aleutian saira 1s comparatively 206
small, and,its-population during its entire life period is in a |

rather dispersed condition, and for.thatireason there is no strong




Table 3

Differences in plastic characters (M .aiff) among.
saira from different regions of its range -

7" pleutian and . Aleutian Asian and

‘Character ‘ ; American and Asian - American
- Pre-ventral distance ©3.93 . 1.84 S 5 .44
Pre-dorsal distance 2.57 0 1.84 3,33
Pre-anal distance 2.69 o - 2.07 .. 1.00
Length of.head C ~ A4 3.50 - 7,63
Distance P-V ‘ .00 - 4,53 11.69
Distance V-i . 0.46 o 6.54 5.50
Length of base D 6.09 577 _ 1.66
Lengthof base A , 9.00 - : 7.40 . 0.54
Length of body H 16.40 - 10.20 S 5.63
Sum of differences .  53.58 . 43,69 42.42
Mean difference M diff = 5.95° . 4,85 4.71

,-competiﬁion for food and food requirements are more easily satisfied,
Saira of the’ Asian and American regions form denseﬂconcentrations
during the foraging period and as’ a consequence their . food require-
ments are not as well satisfied (Novikov, 1967) ‘

A spec1al study of the parasitofauna ‘of the Asian and
American regions indicates that 8 specles of 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 sp. was used as the species indicator for American
saira, o i

According to the-findings_of‘Eberchard (Ebercnard, i954)
15-20% of the saira population.is-affected by this parasite, but
according to our obserrations, up to 30% are affected.

The_prolific ectoparasite of the Asian and American saira

'is Caligus macarovi (Gussev); 30-60% of the’first arevaffected by
1t and 90% of the second, but this parasite is not found in the

Aleutian salra.




‘Comparison of a series of biological characteristics and

requirements of external conditions also revealed a series of sub-

~ stantial differences'émong the saira of various regions.

:Yu. V. Novikov (1961), acéordingAtb’his own dbsérvat;Ons

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

becomes sexually mature at a-iength of no less than 25 cm. - Our
observations indicate that in AmeriCan.saira’the basicimass‘Of fish

reach sexual maturity at a length of 22-24 cm,5.and-separate [202‘

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

the fertility of thg saira of the American region (our facts) and
the asian region (facts of Yu..V.'Novikov, 1967). To do tais it.is
necessary to focus attention on the.différénces\in the dimensions
of asian and American saira, | _ _ |

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

minlmal Iertillty in american salra is signlficantly lower than in

" the aAsian -6.5 thousand ecps as agalnst 9.1 thouSQnd Consequently,

in an equal number of spawning 1ndlviduals, the total rertility of-

' the saira of the american region 1s 1.5 -2 times lower .than in the

. Aslan.

-The spavning areas of saira correépbhd to ihdependént
hydIOlowlc Conplekes, Asian‘saira:snawn in"the'héters'of the
Kuroshio and its continuations, Aleutian 1n the waters of the North

Pacific Ocean'Current, and American_in the system of the Californian

}Current.

The date of Spawning coincides for»all groups of saira,




Table 4 . T
Felation of sexual]y immature and sexually mature saira of

different lengths along the sea coast of North America in the
region of Santa Barbara Cape in March 1%967.

cormme | TORETR  Tows (CYiex . | geme  Noyof fish
Maturity«‘ffsbé“ RIEAE “9' o ”! = l“" A ‘."‘-"-“
Immature 15 " 15 35 32 ;; ‘; g :
Mature G = BT 89T
Table 5
Absolute and relative fer: ility of saira in the -
region of Santa Barbara Cupe’ (California)
N , > . Absolute fertilitg
Eggyth Tauna enp | Koaww. sx3., | Koaks, wkpuko Thous. eggs
g.' (AC\. oM . mT. p_ubu..ﬂ“-
10.1—200 9 M2
301500 7 o »
mmr
P1_240 ! M
. Table 6 |
“Absolute and relative fertility of Asian saira
. (according to Yu. V. Novikov, 1967)
Body ' o wkpumox | AScon R G Absolute fertilit,
Length - Manwa tesa Koauy. 3x3., KO;:“| ':"f’:::‘ A ThO&S . eggsi_ljf
(AC). cx . W . puOM, Ty °Eees
. N | ° . . " - A
. 251260 { m
96,1—27. - :
27,1--28.0 5 .;igg
28.1—29.0 8 158
29,1—30.0 20 154
30,1310 14 158
_m1:gg o 137
gghmuatd 1 169

# Number of samples

## 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- 250

(Odate, 1956), Aleutian saira spawn at a temoerature of 13-22°,
and American, according to our observations, at 12- 16° y although
fingerlings were found at San Lucas Cape (Californian Peninsula)
at a temperature- of 23°. ‘ _‘. .

On the asian eeaboard, eaira eggs:and fingerlings are Ij 208 h
paasively tranSported north by-the Kurosnio CurrentAto>temperate'- o
waters with a high biological productivity‘(the region of inter-
mixture of subtropical and subarctic waters), but on the American -

" seaboard iﬁmature fish are located in less favorable conditions.

Here, in the course of development, immature. saira are carried

south by the Callfornia Current to a comraratively plankton—poor

region with a water temperature of 22-240, and it 1s not exceptional ..
that a small number of immature fish will be‘carriedAby the current =

to the tropical zone witn a high water temperature, 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 them to the cold waters of the Alyaskin Gulf where the

_immature fish die. Consequently, one might suggest that the. spawning

of the American saira at a louer waterrtemperature is a favorable -
factor. The more nortnerly is located the'place ofAspawning, the
more favorable the conditions will be for tne immature fish, that 1s,

the passive. transport will proceed to»temnerate-watérs; The spawning

of saira in pre-ileutian waters has S0 far -been poorly studied.
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Summarizing ‘the material on the morphometric characteristics,
parasitofauna, and a series of biological characteristics of saira i
in the northern part of the Pacific Ocean, one can draw the conclusion

that the species Cololabis saira is homogeneous, but that ‘there

exist within the bounds of 1ts tctal'rangeeschools distinguishable
one from another - the Asian, Aleutian and American. There is no
clear boundary between the schools inhabiting these regions. There}
are rather wide zones of mixture of these sehools, where are. :

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

" which may differ somewhat from the basic definitivetschoolg Apparently,v

for the Asian and aleutian schools 1t is the region between'l65—

170° E.L., for imerican and Aleutian between 150 and 155° W.L. In
these zonés are encountered separateiindividuals of_saira affected.

by Caligus macarovi (Gussev); near the Asian and.American continents:‘
the percentage of individuals affected increases sharpl&, and the
saira of pre-Aleutian waters are free of.this species of parasite.

| Observations_indicate that fishing ‘is based on separate'SChools;f‘

conseqnently excessiVe‘fishing will negatively affect the reserves;
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