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Ecological Characteristics of Land-locked and Anadromous Populations of Hypomesus nipponensis
(Osmeridae) by Hwa Kun Byeon* (Department of Sciencesc Education, Seowon University, Cheongju 361-742, Korea)

ABSTRACT Ecological characteristics of landlocked and anadromous populations of Hypomesus
nipponensis were investigated from December 2008 to April 2009 in the Soyangho (landlocked popu-
lation) and Hyangho (anadromous population). Morphological differences between the landlocked and
anadromous populations were not found. The spawning season was March in the Soyangho and late
February in the Hyangho. Individuals of both populations were sexually mature at sizes over 60 mm
total length. Gonadosomatic index of the landlocked population (female: 20.5%, male: 3.7%) was high-
er than in the anadromous population (female: 17.4%, male: 3.3%). Number of eggs in the ovaries was
greater in the anadromous Hyangho (7,325) population and fewer in the Soyangho (4,902) population;
this corresponded to the greater total length in the former. Condition factor was 0.6 (0.49 ~ 0.74) in the
Soyangho population and 0.7 (0.47 ~ 0.76) in the Hyangho population. Stomach contents of H. nipponen-
sis consisted mainly of zooplankton and aquatic insects, and the size of prey was larger in the Hyangho

population than in the Soyangho population.
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Fig. 1. Map showing the sampling stations of Hypomesus nipponensis
in the Soyangho and Hyangho, Gangwon-do, Korea.
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Table 1. Comparison of morphological characteristics in the Hypomesus nipponensis(land-locked population) from the Soyangho and

Hyangho (anadromous population), Gangwon-do, Korea

Characters

Hypomesus nipponensis

Soyangho

Hyangho

% of Standard length
Head length

Body depth

Caudal peduncle length
Caudal peduncle depth

20.5+1.46(18.2~22.2)

18.2+1.42(15.8~ 22.4)

10.2+0.71(9.8~ 11.3)
7.0+0.37(6.6~7.6)

19.7+1.21(18.4~21.7)

19.8+1.52(16.4~24.1)

10.8+1.55 (7.6~ 11.3)
6.9+0.38 (6.5~ 7.4)

% of Head length

Length of longest anal ray
Eye diameter

Interorbital width

% of Eye diameter
Longth of adipose fin base

52.8+5.84 (46.9~ 53.9)
2854455 (23.4~35.7)
41.6+3.74(37.1~46.8)

66.4-+8.27 (56.9~ 81.9)

59.9+10.7 (43.9~ 76.5)
28.3+2.16(26.0~31.7)
37.8+3.99(33.6~ 44.7)

52.9+10.8(46.2~ 76.7)

Metristics

Number of dorsal fin rays
Number of and fin rays
Number of ventral fin rays
Number of pectora fin rays
Number of caudal fin rays
Longitudinal scale number
Caeca number

Gill raker number

8~10
14~15
8
12~14
19
58~ 61
3~4
32~34

8~10
14~15
8
12
19
59~61
3~4
30~36

Table 2. The environmental conditions at the studied station of the
Hyangho and Soyangho, Gangwon-do, Korea in February and March
2009

Environmental Average (Range)
condition Hyangho Soyangho
Stream width (m) 44 (40~50) 62 (50~ 70)
Water depth (cm) 72 (50~ 80) 38(20~50)
Water current (m/sec) 0.14(0.13~0.18) 0.67(0.52~0.84)
Status of river bed Sand Gravel and Pabble
River type Riffle Riffle
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o] &3 3}g] on (Table 3) 3*4+}5- (Acanthogobius lactipes,
21.0%), #5-o] (Pseudorashora parva, 15.8%), 4A}z2] (Ory-
zias latipes, 12.7%), 21&7 A }= (Tridentiger brevispinis,
11.79%) 52) AA57t FRa 25aaole] Saha 4
718 296 WAle] 733 &Abg], FEo), Beof (Carassius
auratus) 7} et M4 s 9leinl ol sle] f3)e] 3
Sl @] el Aoz AZE A TN} 1%
ojgtz 3ol &3k o]F-2 ¢l (Cyprinuscarpio), v+
2] (Misgurnus anguillicaudatus), 7} (Chelon haemato-
cheilus), ## 3 (Gymnogobius urotaenia), 7}=*] (Channa
argus) 5ol (Fig. 2). 283 oAF F THFel F3h=
Z2 2] (Hemiculter eigenmanni) 1202 wH3ul=r}
6.3%= wi-¢- Wdt sakelel| &l F2 B4 (Takifugu
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Table 3. A list and individual number of collected fishes in the
Hyangho from December 2008 to April 2009

Species Hyangho  RA (%)
Cyprinidae(e] o1 3})
Cyprinus carpio(¢J ¢1) 2 10
Carassius auratus (o) 16 8.2
Pseudorasbora parva (3-2-<]) 31 15.8
Tribolodon hakonensis (&} 1) 8 3.9
*Hemiculter eigenmanni (%] 2]) 6 29
Cobitidae (v] 222] 3})
Misgurnus anguillicaudatus (»] 3% 2]) 2 1.0
Osmeridae (1o} o] 2})
Hypomesus nipponensis (3] ¢]) 17 83
Mugilidae (5o 3})
Chelon haematocheilus (715 ¢1) 2 1.0
Adrianchthyoidae (44} 2] 2})
Oryzas latipes($-A}2]) 26 127
Gasterosteidae (27} A] a27] 3})
Gasterosteus aculeatus (27} A 12.7]) 9 4.4
°Pungitius sinensis (7} A] 2271) 14 6.8
Gobiidae (% 5-o] 7})
Acanthogobius lactipes (2] -} = 43 21.0
Gymnogobius urotaenia (= #] 7-) 1 0.5
Tridentiger brevispinis(21 &7 A v} %) 24 11.7
Channidae (7} &*] 7})
Channa argus (7} &%) 1 0.5
Tetraodontidae (3 2-3})
Takifugu niphobles(&-41) 3 14
*: Endemic species, ©: Endangered species
0 5 10 15 20 25

Relative abundance (%)

Fig. 2. The composition of relative abundance of collected fishesin
the Hyangho from December 2008 to April 2009.
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Fig. 3. Gonadosomatic index of H. nipponensis in the Soyangho and
Hyangho from December 2008 to April 2009.

Table 4. Number of eggs in gonads of the H. nipponensis femae
from the Soyangho and Hyangho from February to March 2009

Soyangho Hyangho
Tota Tota
length (mm) Egg number length (mm) Egg number
63 1,012 74 5,193
76 5,316 76 8,080
81 2,904 78 4,728
84 7,720 81 5,052
93 7,560 86 7,348
94 10,704
103 10,160
Average 4,902 Average 7,325
A3 F4Y FReA 5Y o] F7A] A MEI Qe Al
==t
5. Eak

2o sol A ole] meksr) 2,904~7,7200 A ow o
T 4,90271 99} k58] A vlo] x24r) 4,728~ 10,704
Agton B 135N, Aol 2 A A w4
7} Z7hstoict (Table 4). 4 4ahe Foo)m ajelgla
74% AoF3ollA 0.65+0.06mm, k5ol 0.64+0.06mm
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= Aol A9 glgi

o ARIAIZ]Ql 293} 399
Zﬂ’dlﬂ 7H>ﬂl%—°€ ez &533 AskA AL AR
zfol g zAFSIATE £5-3 <l a%ks NAFS Aol 60~
104mme]glar 90mm o]AtE = A= w)$ Ao} 75~
85mmef| a3l NAGSTE FHRIE e A HHE
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Fig. 4. Length frequency distributions of H. nipponensis in the Soyangho and Hyangho from February to March 2009.
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Fig. 5. Condition factor (K) for H. nipponensis in the Soyangho and Hyangho from February to March 2009.

Table 5. Stomach contents of H. nipponensis in the Soyangho and Hyangho from December 2008 to April 2009

T Soyangho Hyangho
@ No. of individua RA (%) No. of individua RA (%)
Zooplankton (EEZ%3E)

Branchi oda(X] Z+53)

Daphnia 135 14.9

Bosmina 723 79.9

Alona 14 16 7 10
Copepoda(£.7H7)

Eodiaptomus 6 0.7 426 61.0

Themocyclops 121 17.3

Cyclops 6 0.7 38 55

Nauplius of Copepoda 2 0.2 11 16

Aquatic insect (241 2%)

Ephemeroptera(s}#4to] &)

Cloeon dipterum (1 &3} At o)) 49 7.0
Trichoptera(g == &)

Hydrophyche sp. (=) 2 0.3
Diptera(z}2] %)

Chironomidae (2o} 1-5) 19 2.1 41 5.9

Ephydridae (27}5}2] &) 3 04

RA: Relative abundance (%)
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7. H|2t= (Condition factor)
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05 o] Foldd A& e/} F5q Aoz FriFne 2oks
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T 0.70]¢lt} (Fig. 5). vlwt= A3} QA el7t Fssiele
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sl % Folgich Hel g F 2757} 85.4%0]%% o] F
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sieh.
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10A skl whd 2 5(2003)e) ojshH &%5-3 H
o7k A AckEdl AT 113} 3750] A4 w2k
(Zacco platypus, 39.6%)7} $-HFojglom Hle] (H. nippo-
nensis, 31.7%)7} o}-$-AHFo)gdtt 1 2o 7127 (Squali-
dus gracilis majimae), &7l (Squalidus japonicus coreanus,
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Fol $AFoR ARG FHAF glo] 2fEr P
zol sl 2@Fe] FNFAT AYA ofFo] Eysh]
o) Fo] vtk AAskm UUeHE 5, 2009). ol A=
F95E S F - ARl 249 AFse ALdes
Mol wls] o o] FR3 fdolrf A& o o)FA
242 98 Aele Wy dE Aow drtdd
SRl AAjehe Wl ARI7E 3~592 714 (4,
1972)5)o] glor] 2fs 3Y= FPASA Weol Ak
o %3l ont Fsel i 29 B vha Wik o]& 43
A AR Fo] RS FaelA so] A Faiglr) o
9l HAo=z ket Hypomesus oliduse] Za#t4= 480~
35,0007, Hypomesus transpacificus nipponensis:= 1,000~
20,0000 = ¥4 A ol=ul (JIBBES - /KB, 1989). 8-5-33<l
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Fool 33 Wlojro ATl oo A ATt 2pA| )
Hlgo] =W Aifeln fsoA] 2347 230" A
# shA e AAbe] A7 wFolch AdHAd Fhe] 8%
Aetel] vls) vT =T} 2ok ol A Awhe] o
Aol A AAsPHEA Ho|fdo] FH3le] A|Fo] Zrlst
Aoz gekglch vink=el AAe] A ol olo] AoF
39} e Fo] FHE HEPdET olE A YA
ol A8 AMAIZ o] vlwA <f3dt oz Azt
e A 2] vlnk=el] H3t 7]E Asrt glo] vl - A
E7} B7Pss Aejolsdnh A Aol sle] dFzel MAER=
A Eo] AcFFol MAERE A el Bl AR Hel
S T2 AABE gle] Apeols Bl wle]
= ZgIES Al pAEE F AT
Fe A3 AAETRs 2 (1997)9] A9} dA|stol ot &
3olM= FEA E9ZE 5 2717 7P 2 Eodiaptomus
2} Themocyclops (&, 1993)2 F=2 AJAl5}x 9lo] Hold
o] =7l 3le] HAE Ao]= RS
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o e el
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1 o] (Hypomesus nipponensis) 8] §-8-3J 2} 43H4] 7HA -
°] EAS 73] $)8) 2008 1293E] 20099 47}
A ackze} oM AN £33 245 NAE
2l FE AL el F A el HeH zfe]
AT ARRAZ | 883 Q Acksel M 3€elgl
3 23 SFEelAE 29%elqdvh Mo A%dte] A
Ae] 7hsd Z7)E AAe] 60mm o] A= e MAR &%
3t s A AN LA AL Ape
83 A (EA 20.5%, 71 3.7%) o] A3 A (EA
17.4%, 570 3.3%)°l| Wls) Thi o) T35 453 )
A= (< 49027H)0] 43 AL (= 7,32570) H]
& w9 A §53 ALl 23 Al Bls A
A v Ak 25 A vvt=E H+ 0.60
(0.49~0.74)0] ¢} 31 3F52] Hgtx= 0.70 (0.47~0.76)] 4]
oh Hol QB FEEYIEI] FATFoler 3o
143k Aol 2% MAZA v Hele] =77}

2 A% = 44ska ek

>

o5 1997, FFFA BRI A7 FBA (F501F). wEH,

pp. 339-341.
Aeg -2 & olFE - o] 45 - 2 A - Z1X]¥. 2005. A4 F
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