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Ecological Study of the Pond Smelt, Hypomesus olidus (PALLAS)
"' "Report 3. Uncertainty of Age Determination by the Scale
Structure on the Pond Smelt obtained from Lake
Abashiri, and the reason thererefor

By
Keikichi HAMADA
(Oshoro Marine Biological Laboratory, Faculty of Fisheries, Hokkaido University)

The pond smelt, Hypomesus olidus (PALLAS), ascends to spawn in ponds in the
region from Alaska to Kamchatka, and also in river of the west Pacific and Japan (Meek,
A. 1916). In Lake Abashiri, however, fishes make an ascent from the sea in autumn which
has no direct relation with their breeding. It has been reported previously by some authors
that the age of this fish can be determined by the annual ring of the scale (AMEMIYA, I
and HIYAMA, Y., 1940; KOBAYA<HI, H., 1936), but the school constitution of the Lake Abashiri
smelt is so peculiar that it can not be placed in the above category. The significant point
is that the length-frequencies are very similar for fish with and without an annulus (Fig. 1,
Fig. 2 and Table 3). This similarity of body length is caused by the intermixture of
anadromous fishes into another school which probably lives in the lake through their life.
The annual ring is not formed in the scales of the anadromous fish, although the body
length corresponds to that of the fish of another school whose menbers have annual rings.
The number of vertebrae of the fish obtained from Lake Abashiri fluctuated yearly, and
differences are not found among those of the fishes obtained from the coast of Abashiri,
Port Abashiri, the River Abashiri (outlet of Lake Abashiri) and Lake Mokoto.

1. % =

v B X OERBICHWCIE . 2l (1940) | BEM (1926) . sk (1936) |, EEE (1950) . B
B (1951) HOMOBHAED 5, ZNEOTHICH TZTN b EFRBICHK Y IINICE NESE LI
BF Bz kR, VA XOBIBEN S FEiREHRE (1916) ICEKNREAELEL LCAbLRED
LI OTETFZ IO LEN, /M (1936) ICENEENE S LRI & O VBRI L YESEH
3 rant, EREIMHEEMEY » 3 FOBHRPROUN LR CESERLESENCIVAETFS
TH A D Lk (1953) o L UAD o BEEMEEMEY » ¥ IR o N 2 BEIRaen (v IikEsp
) ERT IO LBHMESERT LW IOGEBMEEDTE W, AH (1949) K&K FEmm L b
129mm@D vV 7 F X FEES S 144AD 5 8 FA T THE LARIOMmMO 1 485 OALB IXSHLI_EOik
BED1EADHB LR D LEERTADOTHA I, VLD LREL VHLT2AEODS -



L EHRIZ2 ¢ 3 BERIRBICK S ESOTHERNR T ZORRICOWTHRET 3,

ARPFILICER UAbiEE A K B v R 7 B S I B T W — BR T R O R & A BIRER S
—CICHE « T 237, RICBE RT3, EARER RIS EKED 2 Tk BA AKX XU
WBEMRESKRIATREOHEEICEK S FTa4\ v, RAPIICE L2 ORIk 3G ABER I )
BRI S . PR BB ERT 3, '

2.

R RO B

g&

o

¥

RS 1 BERCE 2RICRE N0 CHBEB X D19474£10 2321, 194849 A 1 B217KE,
Table 1. Distribution of specimens of the pond smelt according to

body length in millimetres, obtained from Lake Abashiri.

IB_ Date |net, 23, |gept. 1, 'Oct. 20, [Jan. 22, [Sept. 2, Oct. 26, Sept.23,|0ct. 27,
leg‘;{'h,mm‘ 1947 | 1948 | 1948 | 1949 | 1949 | 1049 | 1950 | 1952
5~ 29 14 8 |

30~ 34| 1 23 1

35~ 39| 68 6 44 48 2

40~ 4 11 31 48 42 14
45 ~ 49 39 16 4“ 30 16 26

50 ~ 54 S 31 63 32 56 16 30

55 ~ 59 3 31 45 17 30 1 19

60 ~ 64 2 32 28 23 1 18 6

65 ~ 69 33 5 15 3 12 3

70 ~ 74 61 13 5 45 3

75 ~ 79 66 18 1 19 3

80 ~ 84 0| s 1

85 ~ 89 1 14 1 10

9 ~ o4 3 6 7 2 1

95 ~ 99 3 1 14 2

100 ~ 104 2 2 8 2

105 ~ 109 2 4 1 1

110 ~ 114 7 1 3

115 ~ 119 1 1 1

120 ~ 24| 2 1

25~ 129 | 2 1

130 ~ 134 |

135 ~ 139 1

Total | 21 ' 217 | 404 \ 200 \ 292 \ 251 \ 178 \ 103
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' 5 ~ 59 u . o o WEERE (BEhEovE) TREURER
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70 ~ 74 37 61 7 10
75 ~ 79 21 4 3 4 BHHX b R4S
80 ~ 84 13 10 1 O 7 %4 ¥ 1355 8 RICHILITLI9494 1
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95 ~ 99 19504F 9 A28 H OEEATIL 1 R & 2 FEA N
100 ~ 104 4| B—HREERL, TRIVARLEZIEAL
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Table 8. Distribution of length frequencies of the pond smelt, with and without
annulii on scales, taken from Lake Abashiri.

Date Jan. 22, 1949 Sept. 23, 1950 Oct. 27, 1952
BOdgmxlggth Qann. | 1 ann, | 2 ann, | 0 ann, | 1 ann. | 2 ann, | 0 ann, | 1 ann. | 2 ann.
30 ~ 34 ' 2
35 ~ 39 ‘ 23 2
40 ~ 4 13 5 ‘ 14
45 ~ 49 16 10 3 26
50 ~ 54 61 7 4 7 30
55 ~ 59 31 14 5 7 16 3
60 ~ 64 12 16 5 13 4 2
65 ~ 69 1 4 1 10 1 2
70 ~ 74 9 4 1 3
75~ T9 18 2 ’
_ 80 ~ 84 3 2
85 ~ 89 1
90 ~ ©4 1
95 ~ 99 1 1
100 ~ 104 2
105 ~ 109 1
110 ~ 114 2 1
115 ~ 119 1
120 ~ 124
125 ~ 129 1
1. 2.

Fig. 1. Scalev' b’ from% a female] fish? 88mm Fig. 2. Scale from a male fish 69mm in
in body length, taken from Lake body length, taken from Lake
Abashiri, October 26, 1949, showing Abashiri, October 26, 1949, showing
no annulus. an annulus.
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with and without annulii on the scales. WMLy 75 X5TREBBCERED
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| OV 7 ¥ XWCEBERT LD 2
Date } October 23, 1049 September 21, 1950 j=:A (W:§69mms v SImmd) ITsE
¥ FRERAZBEW ROy 7 ¥ &
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DO \AHAVIOFREEFR T, B YFo =3.9064, FIHEN =3,0: =5770 > 2 EREa=0.01
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Table 5. Distribution of the number of
_vertebrae of the pond smelt, taken 1lable 6. Dlstrlbutlon of the number of

from Lake Abashiri. vertebrae of the pond smelt.
Date | | 1 | . Ly
‘Jan, 22,(*Jan, 2,[Sept.23, Oct, 27 s Port" | River (Coast of| Lake
Namber Of\ ’ P ’ Localities | pashiri Abashisi Abashizi [Mokoto
1949 1949 1950 1952 B
vertebrae ‘ | . Nu\m;e:f Date Oct. 22, Oct 23, '%ept 21,Sept. 21,
53 1 ertebrae 1949 | 1949 ] 1950 | 1950
54 6 3 11 3 : 52 1
‘55 42 24 42 33 53 ' 2
5 | 104 | 65 95 51 54 6 5 1
57 39 8 28 16 55 ou 38| 10| 3
8 | 8| 1 56 5 | 106 | 27 | 101
59 1 , 57 - 20 41 i5 40.-
Nnmber of 58 3 5 5 5
specimens 200 100 178 w3 oy
—_— Number of
. 100 198! 57| 181
Sum of variate specimens
(vertebrac) 11204  5578| 9931 5745 :
: Sum of varjate
R teb 56000 11081 3207 10150
Arithmetic | 56 0200/ 55.7800| 55.7921) 55.7766 (vertebrae) i :
Arithmetic

Sum of squares

ean | 56-0000 55.9646| 56.2631| 56.0773
e | 627794 311180/ 554191 320493 : :

Sum of squares

— i of varite| 313670 620207 180477| 569282|
Seviation [145-9200 39.1600119.3090| 55.8640 :
R | PAURe ation | 70-00001152.7526| 41.0527) 96.9172
eviation | 0-854] 0.625 0.818| 0.736 —_—
i Standar
P ———— - doviation | 0836 0.878] 0.848 0,731

R. Saro (1951).



Table 7. Analysis of variance for the number of ENEPETEY X LBOT HTE.
vertebrae of the pond smelt taken from LOBICIEENRR L N\, k)2

Lake Abashiri. EFT237 29 FREOIDLFE—THY

S T D T | Umblased 3= : H:
. un:;qouares efg :::go(l’n m ]asestimate HICHEFRO Y 7 ¥ % L OBRAGOWHEY:.

Batween classes | 7.3154 3 2.4334 BH B, IR S17g/1 ClLIKE L (T
Within classes | 360.2030 577 0.6242 H1950) + 195049 121 B ORMICRT
— L2 wv 4 Sebastes schlegeli DLifa

ota 367.5184 580 MREC v ¥V A s Loligo japonica

Fo calculated =3.9064, degrees of freedom ny; =3, ng =577 1 %ﬁiﬁﬁéﬂ7ﬁﬁﬁ%®?@%ﬁ§@ hy
;Vl;ell:/l;‘ in distribution of F equal 3.83 (significance level 2% OBERCH LSS N3, Bk
e W~LETF 3 v 2% X 2EE (1937) ©
W8 U7 KIS TR L La b O 3skE

Table 8. Analysis of variance for the number of BLEBTHEHLELZL O, Bikfitd s i
vertebrae of the pond smelt taken from WL ZLONEREAIIIL £, LimE

the river Abashiri, Port Abashiri, the DOHFEVFTAEVE (FEBET2LE

coast of Abashiri and Lake Mokoto. DN BRZRBEMEN TN B) THERK
sum of Degrees of Umbiased' PHE LR, 19494F 6 H 2 B DAk (1&
8q uares freedom estimate -
Between classes 4.377 3 1.459 HE1950IC X 3) LEEIVF23HDEED
g o, - s -
Within classss 360.723 532 0.678 BRETHREtRECE D IR L, R
— Zte =1.79, HHEN=296,t 37K L b
* Total - 365.100 | - 535

BIRAEa=0.010 %+ & t oo >2.576, 538
Fy calculated =2,151, degrees of freedom n; =3, ne =532 HFo =1.91, H i ENn =99,ne =197,F4%
when F in distriutibon of F equal 3.83 (significance level HEL VAERE a=0.01% LT Foo =
0-01%2) 1.48Th VIRAHMERICT 3, Ll
6 02 HOEARICIBEEN L Ly » 4 FORETZCEBE2 b, BCEMMLLEY 2 9%
BoRZMIEDX R L BO T AV O TR A, E#E, g, P (1950) /MNIFREEY »
V¥ LEBUINHEOR CRES Ny 7 ¥+ FOFHERRI O RiK & R—/K X UTE Y lBENo%
AU LAHSEOEW THEENS 7V 33 ¥ L3RRI LAETRAVWTD S d,

T 0
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T3, Jack smelt, Atherinopsis californiensisico\~F. N. Clark (1929) 1230% Pe4Em Y 5
EBAEVWERELTWS, BEZTY 2 3 FILoWCTRESEERBCHBMIC L oTiibh Tk, =
DT LY 7 ¥ XOWEHERE LCHAMEERNESD S = L Rd, LhLzOC L3 DILELT
KBHOENZ LBEBERETH S, OEWHEY ¥+ 201 EA024EAD (BFT1EATHA D
DEELERDBEV) BFETAVWEBHAKDOY 7 F XOESEELBICKOTHT S = L 2 R itcT
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