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ON THE VARIATION IN THE NUMBER OF

VERTEBRAE OF ANCHOVY, ENGRAULIS JAPONICUS
TEMMINCK ET SCHLEGEL, FROM THE SOUTH

COAST OF KOREA
by

Chan-il CHUN
(Pusan Fisheries College)

Some considerations were made concerning the variation in the number of vertebrae

(except urostyle)of anchovies sampled from the south coast of Korea, mainly off the city
of Chungmu.

The some seasonal difference was evinced in the mean value of vertebrae of small sized
fish only, and no other significant differences were observed such as for locality or
fishing gears. i

It was concluded that the anchovies from the south coast of Korea might be devided
into spting and summer hatching populations and that the seasonal variation in the

number of vertebrae might be caused by the difference of water temperature during the
spawning season.
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Fig. 1. Korean anchovy, Engroulis japonicus TEMMINCK et SCHLEGEL.
Total length: 130mm, Number of vertebrae: 44,
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Table 1. Statistical data for the number of vertebrae from respective localities
Number of vertebrae
Localities - X — - ~
4 | a2 |43 | @ | 45| 46 | u | zzso
Chungmu area 2 2 67 851 510 22 1,454 44. 328+0. €06
Pusan area 30 288 181 5 504 44. 319+0. 596
Wolnae area 1 20 178 9 4 297 44. 269+-0.615
Seogipo area 2 53 22 1 78 44, 282+0, 528

\/ 1 7, 2
n; Size of sample, Z; Mean of veriebrae number, S.D. =V — — > . (x3—2)
=~y
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Table. 2. Analysis of Variance

Variance due to Sum of squares Degree of freedom Unbiased variance
Between classes - . 0.9500 4-1= 3 0. 3160
Within"classes 848. 3308 2,333—4=2,329 0.3642

Total 849, 2808 2,332

Fo= 0318 0,860, m=3, m=2,320, N=2,3%2, Fyo=3.78

Table 3. Frequency distributions and mean values in the number of vertebrae of the anchovies
caught in south coust of Korea

Croup ‘Sampling _ Number of Range of Number of vertebrae
average total {{ — -y —F—— - —— ——
(Total length)| period ‘ sample length 41 ‘ 42 | 43 ‘ 44 % 45 ‘ 46 l n ’ z+S.D
Small |, 1967 mm
80mm<  6/19~11/2 11 57~79 2 2 74 804 485 23 1,390 44.321+0.619
Middle
80~119mm 7/12~8/20 4 85~91 7 196 122 3 328 44.368+0.542
Large
120mm> 5/30~12/20 8 121~141 1 38 370200 6 61544.279+0.595
Table 4. Analysis of variance
B
Variance due to Sum of squares Degree of freedom Unbiased variance
Between classes 1.769 3—1= 2 0. 884
Within classes 847.512 2,333—3=2, 330 0.364
Total 849. 281 2,332
T 0.884 Fo.or=4. 61
Fo=-(: 361 =2 427 Fo.0s=3. 00
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Table 5. Statistical data for the number of vertebrae in small sized anchovies

Number of vertebrae

Localities
a | 2 | e | u { 45 46 a 54S.D.
Chungmu area 2 2 48 642 387 20 1,101 44.335+0.646
Pusan area 19 111 57 2 189 44.222+0.628
Namhae area 7 51 41 1 100 44.360+0. 624

Table 6. Analysis of variance

_ Variance due to

Sum of squares.

. ‘ Degree of freedom

Unbiased variance

Betweeu classes 2.216]. 3—-1l= 2 1.1080
Within classes 540. 0365 1,390—4=1, 386 0. 3898
Total 542, 2525 1,388
1. ]080 _ - - Fo, 01:4. 61
Fozm—l 904, n;=2, ng==], 386,' N=J], 388 Fo.0s=2. 60

Table 7. Test of significance of defference fn mean values of vertebrae number between

respective loealities

) * Localities ' Chungmu area Pusan area’ Namhae area
Chungmu area 2.16 0.36
Pusan area 1.77

Namhae area

51—-:52

e

t=—=

n=M-+N-—2

to. 01’—‘2. 58
0. 05'—‘:1. 96

Table 8. Comparision of vertebrae number between spring and summer hatches in total samples
of small-sized anchovies caught in south coast of Korea

Month of | Number of | Range of mean | Estimated Number of vertebrae
total length season of
catch samples (mm) | hatching 41 I 42 ‘ 43 i 44 | 45 [ 46| n { z+S.D.
June 1 57 3 78 63 144
July 3 59~63 Early spring 16 208 152 11 387 } 44.426+0.599
August 1 61 _ 4 64 61 4 133 .
September 3 74~T79 Late spring 16 218 107 6 347 44.296:+0.579
October 2 67~74 2 2 2218 72 1 283
. +0.
November 1 66 Summer 13 52 30 1 9 } 44.160+0. 638
Total 11 ' 2 2 74 804 485 231,390 44.321+0.605
Table 9. Analysis of variance
Variance due to Sum of squares Degree of freedom Unbiased variance
Between classes 17. 258 3—-1= 2 8.629
" Within classes 515. 995 1,390—-3=1, 387 0.372
Total 533. 252 1,389 '
- 8.629
Fo:—‘m“—“:z& 196 Fo.01==4.61
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Table 10. Test of significance of difference in mean vertebrae number between spring and
summer hatches of small sized anchovies

Season Early spring Late spring : Summer
Early spring ) 3.29 6. 80
Late spring 2.99
Summer

_ D1i—Zy MN _ to.01=2. 58
= MIN o TMAN-Z =196

o] FEIPY ALTFHALRS BRO HHE REFAT. BN FHEKY HIHRE Table 83 2o
MM FHARE 43~459 1R, 41~469) 28, 43~469) 8B M2 Hstn v o BEHWS FH
HEBO) ol BREEEE) kol HEE DUAHT BRE  Table 93 2}, FOFous 522 4% %
= ofEs GA FHAH ¢ S K BEARS FHHEY) BESRE Table 105 25, oL HEEY to>

toor o) 22 o] el g AHY 2o QoH REMLES BHERTHMED] kA4 TERLRY T

BYTHEL R ¢ 5 9.
% . MRS, kGRS BRSO BRAAL KENTo
$ot AN 2= %8 E@He ¢ + 9 :

. SN DAE 2 REA FHANS SRR MR

Batel FEi BRES REA. o8 HHBIGER
W A o RS FRA GRER PUARAS 18

o4 2 lem Moz A—28 202 kY A
BmEsd FH2Eez HEMLAN zr%%ﬂm
& fplEIst s}, (Fig. 3)##ES DAMilEE 4,564
P& AfME 4.25 Bllolx 7,8A5 44.25 LT
Y& BHEE BT

~¥ BRERY §H REFLAE & 4A 13.5C
5H17.0C, 68 18T, 7H 23.5C, 8H 24.5C= L+&
Reb, AET HEERS BRE 45¢ MM sn
K LR weh FHEE Boe,

HHARBRE BES BEERC s EH¥PA
el tkstel A BHBEEAS EREL %
o) Kol kARt e
4 e —me 9A mRAE 99 keha5, 65

oq85%, 7,8A, 15%, 4,9A¢ @ EIHE Yot

‘ : y (1962~63% 7,8He] ZESREL ) 359 b, # 1965)
Mavch May June July Avg. R, KEBERY FOEd WA BE) go
Fig. 3. Seasonal variation of mean vertebrae AL KHE FRHY BE& k¥ 2. Blackburn M,

number in hatchmg anchovies and of (1967) ®9o) fkshw] BEylEEd =Y EHEFEHE= B
o e M doan BHas BRAY 040 e
Chonoms aten. 1867, A FHEH FHEY BRE QAT BEFHIR

O : Mean vertebrae number o FmfEa wo} W—Rifelzt 33l (Fig. 4)

X : Mean surface water temperature
@ : Percent of pelagic eggs

pelagic eggs.
W
[~
™~

Percent of

S
/
N\
Y

a

o
|8
N

Wy

=
N
N

N
Q

—
Qg

Mean surface water temperatnre

Mean vertebrae number

— 101 —



S""“.‘*’!\’!"

2 B -

EARLY SPRING ¥
LATE SPRING S
SUMMER
et
41 42 43 44 45 48

Fig. 4. Mean vertebrae number between spring and summer hatches of small sized anchovies.
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Fig. 5. Continued,
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Fig. 5. Continued.
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