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Habitat Selection and Environmental Characters of Acheilognathus signifer. Baek, Hyun -
Min and Ho-Bok Song* (Division of Life Sciences, College of Natural Sciences, Kangwon
National University, 200-701 Chunchon, Korea)

Acheilognathus signifer is distributed widely in high density in the Naechon-
stream. The order of this-stream was 2~4 and the water width is wide but the
depth is relatively shallow and the sinuosity is 1.83, which indicates a meandering
stream. The water width/stream width ratio is 1.59, which suggests moderate
entrenchment. Naechon-stream was classed as B type by Rosgen (1996). The natural
habitat of A. signifer is a slow flow velocity pool, like a backwater pool, which is
made up of piled up boulders that restricts the flow of water. The stream bed is
made up of boulders and sands that enable the spawning host to inhabit. A. signifer
selects a microhabitat where the boulders furnish hiding places. The Habitat of A.
signifer is strongly affected by the existence or not there of U. douglasiae sinuolatus.
After hatching from the mussel, A. signifer inhabits the surface of the water. It then
moves to the low layer once it acquires swimming ability. While A. signifer inhabits
the edge of the river in summer, A. signifer moves to the deeper layers in winter,
where there are the refuge like rocks and boulders. In spring A. signifer moves from
the deep water to the river line where the mussels reside.

Key words : Acheilognathus signifer, Unio douglasiae sinuolatus, habitat seclection,

macrohabitat, microhabitat
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idae)2] FA}Fo}3} (Acheilognathinae)el <43}, Berg
(1907)7} Fg= F5IA AMsted AT 7 4
Foz, hpAe sl 2 olRAY JAL o
7 57 AR H 3 Bl EEI (AN, 1939).

S [
$IY 52

SR R

o, o

A2 gabrelate] g FE2 dvy s £ - kR
o F2 MASEA|RE A signifer= F - AR Aol A4
et 22t shdell Wt el o] wlgo] 31, A Hel

S27h FAY Aeole Assl 56 glom, ARis

F=2 o]g3lE= o|wdlE= 22T F7)(Unio douglasiae

* Corresponding author: Tel: 016-365-9861, E-mail: hoboksong@hanmail.net

— 352—



24 XIE, Acheilognathus signifere] AAIx| Meln} stAEM 353

sinuolatus) ©]c} (4, 2005). oA =AFEIE (Fig. 1).
Aot EREERESEEEERE
SR QE, 35 B S2h BE A%E Az 4 1 A5
o=z od#x Q9 (NH, 1939; H 4}, 1969; Nagata and
Nishiyama, 1976; 4=, 1994). A. signifer®] AAl=|q)| 23} PRS2 H2Ae SASAE 2
o) [IF (1930)° 3131e] §dro] gl eFS . 25, 2]8)] 1:25,000 A== o|&3}e] Strahler (1964)2] HlY

2] o)A AR o] AAsht T Bl YAt off o8l HAPE 3191, 3P 7= Rosgen (1996)
Folzte] xAj=|el] FHa}e] Przybylski and Zieba (2000) o AAE wstet st ] 2a3 shal7 Ak slope),

L Rhodeus sericeus®] u]AaxA1z] Aele] Fale] W T3 % (sinuosity), 2 $412] ¥] (width-to-depth
- . . i [<] o K] io) =2 o
3}93 17, Reichard et al. (2002)2 R. sericeuse] =7]¢ u} ratio), % 5}5-2] W] (entrenchment ratio) 5= &}
2 A% Aol THshe] waak b 9k 2 Aoz 33t (Rosgen, 1996).
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A ] ﬁongcheongang 2: Saenggok-ri Seoseok-myeon Hongcheon-gun Gangwondo (N: 37°42'3", E: 128°16'1")
W ., ~Seomgang LY 3: Pungam-ri Seoseok-myeon Hongcheon-gun Gangwondo (N: 37°42'3", E: 128°11'1")
y - 1 4: Eoron-ri Seoseok-myeon Hongcheon-gun Gangwondo (N: 37°45'5", E: 128°09'2")
I_I_ﬂ"‘-"!ll:; "ia.""}.ha'?ga"g |7 5: Munhyeon-ri Naechon-myeon Hongcheon-gun Gangwondo (N: 37°47'4", E: 128°07'3")
- 6: Dogwan-ri Seoseok-myeon Hongcheon-gun Gangwondo (N: 37°48'3", E: 128°05'2")
\ e || 7: Hwasangdae-ri Seoseok-myeon Hongcheon—-gun Gangwondo (N: 37°48'7", E: 128°02'7")
il 1T 1 T 8: Cheoljeong-ri Seoseok-myeon Hongcheon—gun Gangwondo (N: 37°47'5", E: 127°59'2")

Fig. 1. Map showing the study sites.
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&3] x}4~=2 3}, Rosgen (1996)] &} 2ol we}
3 A A} (slope), = 42412 v] (W : D, width-to-depth
ratio), ‘{P—;—E(smuosny), = : 51Z2] v] (entrenchment
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aholet.
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9o, §Z: 529 vl 62.0+36.98F =2 71e 1
o] 8Zo] Wor} Al om SAle Uolon mtIv:
1.8302 w9 o} AAAQl A2 Hefr} wig =
7E3F Aoz vepgoh s oW, 453150 vl
1502 3k wWosX¥E ZA R Ax} utstA I
47 el 2 AL $19] 2452 Rosgen (1996)°]
A A o} sAE BEFhH HEH2 B typee] 3
9o}k (Table 1).

2002 14%E 20034 12971x] =AFA 9] DO,
BOD, SS, =2, pH, A7A =% 59 o] - 38t 437
o #ale] ZAFSIATE DOE F~¢] ¥ 3HA F 2002
W 6ol 7.3mg L2 7P WA, 0] Y FA o
= fHHez =2 zko=z 20034 124Y¢] 14.7mg L™
2 7P Eokth BOD: A% W3l Fo] Hglern, 1
Wl 0.6~1.4mg L2 ZAIEYH SS= HA P o=
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B

el S, 56 2R o

Zb vkt (Fig. )-
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3] a7sksith pHE 6.2~8.302 zAlE gl ow FA7)

Table 1. Characteristics of Naechon-stream in Hong-
cheon-gun, Gangwon-do

Criterion Value n Interpretation
Slope (%) 0.852 - -
W: D ratio 62.01+36.98 8 Moderately-high
Sinuosity 1.83 - Very high
Entrenchment Moderately

ratio 1.59+0.23 8 entrenched
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—--DO(mgL1) = BOD(mgL?) - SS(mgL™}

Fig. 2. Monthly changes of DO, BOD and SS at Naechon-
stream from January, 2002 to December, 2003.
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Fig. 3. Monthly changes of water temperature, pH and Distance (km)
conductivity at Naechon-stream from January,
2002 to December, 2003. Fig. 4. Longitudinal profile of Naechon-stream.
Table 2. Physical conditions in the sampling sites in Naechon -stream.
Phy. env. factors
Sites Water current(m s Water depth (m) Main substrate .
min-max min-max composition (%) Macrohabitat type
Cascade
1 0.40~2.48 0.1~0.4 Bedrock (20) Rapid
Boulder (70)
Step run
Rapid
2 0.89~1.34 0.1~05 Boulder (70) Riffle
Stone (30)
Step run
Stone (60) Riffle,
3 0.16~1.53 01~1.2 Pebble (30) Run
Sand (10) Straight scour pool
Stone (50) Riffle,
4 0.87~1.33 0.2~15 Pebble (30) Run
Sand (20) Straight scour pool
Stone (50) Riffle,
5 0.41~1.09 0.2~0.9 Pebble (30) Run
Sand (20) Straight scour pool
Riffle,
6 0.00~1.45 02~23 Boulder (60) Run
Sand (40)
dammed pool
Boulder (50) Riffle,
7 0.01~1.09 0.3~1.7 Pebble (20) Run
Sand (30) Backwater pool-boulder formed
Stone (50) Riffle,
8 0.23~1.38 0.2~0.7 Pebble (30) Run

Gravel (20) Straight scour pool
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1) macrohabitat

e ARAA (A 1~2)2 s izt A <
o] wh2m fpAle] vhE EAo] 91, o &3 A} HHEE
2R ol A A FAIZEe] Fom Efe] F2 gk 9l 2
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Efv; We] FAu|7E grep AlRR&<l U. douglasiae
sinuolatus7} A}A 317 B2 88}7] wjFoz FAFH
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6~7914 ZAsteick oul AP Al Aol 5
7b ohe woh 2zEe] q191Hal B 2AW
2 A 1~804 2AFE A signifere] 70.9%7} A%
gk o] A AHelA yER}E macrohabitate] ¥
riffle, run, dammed pool& o2 X Ho| A ehix
+ AMAA Feliql dammed poolo] viepdtt ®e| Ez
of oJ&f B ZFe] =d AAFHe] wA FA= <
dammed poole] A= 31 o] uwhe} spde] = 3l 4
o] AA = o] AlE 43¢l U. douglasiae sinuolatus®] A
A Aot a1, £FAE] WA 5 R F2E &
27} A 2ZE FEEl v 2= Abs Xt (Table
2).
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Table 3. Longitudinal distribution of fish species in Naechon-stream.

Species Site 1 2 3 4 5 6 7
Lempetra reissneri 06%
Zacco platypus 15.8% 11.1% 3.9% 5150 (4%
Zacco kOI’ean-US 10.2% 42.1% 67.3% A4.4 % 18.3% 13.7% 33.3%
Rhynchocypris oxycephalus — :
. . . 0
Rhynchocypris kumgangensis
85.7%  271%
Acheilognathus signifer 9% 15% W 5o 7%
Acheilognathus yamatsutae W 7%
Pungtungia herzi
A i 119 % 12.6 % 6.7% 18.5 % 129 % 6.9% 14.8 %

Pseudopungtungia tenuicorpa 15%
Coreoleuciscus splendidus 11% 10% 5% 510 AT
Squalidus gracilis majimae AT
Hemibarbus longirostris

] ] 11% 39%  3.4% 0.7%
Ps-eudogoblo es?cmus - o 15 So0 7%
Microphysogobio yaluensis 215 = 1% 379
Microphysogobio longidorsalis 5%
Gobiobotia brevibarba 0T% ——
Cobitis rotundicaudata 53% 5% 07%

itis koreensi

Cobitis koreensis 34%  105%  192% 111% 30%  17%  52%
Orthrias nudus 7%
Silurus asotus 03%
Pseudobagrus koreanus 550 6% 07%
Liobagrus andersoni 34% 1% 07% 1A%
Cottus poecilopus v
Coreoperca herzi 17%  42%  38%  59%  18%  14%  37%

Odontobutis platycephala

2.2% 15% 0.3% 0.7%
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A 78 Q91Mel el A2l glol Al Aefel 7
e Aoz A4 68 ALShe Y v 2ANEE
el sich (Table 3). o] AAelA ehte
habitat®] 3ej:= riffle, run, backwater pool (boulder
formed)aldl, ol Xl e S AMIN B 4 Qe
backwater poole] H45|o] gle}. o] 2 HEo] o]
A 2o 35 o} YHHE £24 2 B Aol
e melz T4 AkEFe) AAle] Fpsal 2
Fo] 2AA AEE Fe2A A signiferrh AAjst7]el
A 297 0] 2AH.

&Aool A A. signifer®] macrohabitate] A=]-& 3}A}
AAY vl@A 23 Bo] 8o 18 AA o] FAH
% - ez szt & 53wz ‘THQ E
HAES SalEe] TAT 2 T2 A,

U9 AT AL AT 125 A

macro-

vz, s %‘t‘iﬂr 2 %°l FE l T Xoes FR
=] (Rhychocypris kumgangensis) 2} H]—E—x] (Rhychocypris
oxycephalus)7} wi-¢- AstA E&stiet. A4 4~5%
R Fx sgEE XQge= riffle, run, straight
o) A3 Feirb ehta, S-S stone,
pebble, sand 5-¢] FZ& o]F= A Ho 7 A (Zacco
koreanus)7} $-A|3Al &3}l A. signifere] =z}d=
Q) AAR e A 7oA FASE F2 o Fo
2+ ¥)|ghu] (Z. platypus, 51.5%), Z. koreanus (13.7%), &
a17] (Pungtungia herzi, 6.9%), %% %] (Pseudogobio

scour pool

esocinus, 5.2%), =u}x} (Microphysogobio yaluensis,
4.1%), =)} (Hemibarbus longirostris, 3.4%), 3Z7)

(Cobitis koreensis, 1.7%), 7 #] (Coreoperca herzi, 1.4%)

le+4Cobble
+Gravel

10m

o2 A

2) microhabitat

A. signifer®] u]AaxjA1x] Aol tsled oolr 7] 9
s shae] 2e)d S4¢ Felasich vlanAR] 2T
7+ 24 7¢] oF 100m F7rell A S8 skt

<o) whg} riffle, run, poolZ Y= 4= 9)glem riffle
S fgo] oF ImsTolakoz AL k] ARl 9]
s} run riffleo] Zul= | QRE] A|=bsled A7
Tyl 2&8E™ AR riffleo|A] runoz o]ojx|:= &
o] Fd 3 wigkolth & EEE 02~1.0m s o]
ZARZEY] 7P 2 WS xR T pools B9
F20] 3 AYPog H40] 0.1ms™ o]s}e] o=
ZAFF7EE] 2ol 91351 (Fig. 5).

AR P TRE A ulel =27 a2
ek, rifflex] 92> pebbleo] A3 7h¢-d
cobble} gravelo] 4ef Slo} AAdjxie=z 22 37]9
Eo] Fxaleh runxdS F2 w2 FAEE TR
g =9¢] =7)7} 2 boulder7} ALZ = o] ZAHA
4e] o Zel= cobbleo] WA13HdEt pool#] -2 df -
o] 2 =l boulders} Z7o] #ed 911 1 & wa)
=2 7= A=

A. signifers o)X o] §<o] 0.1m s o]ale] E29

F2o] =2 poolx|HPe] = & Alolo] AAlEHA B &
& 2AAR oS3, & i B2 FEARRE A
stodet. whebr] fdre] =® 34 Beo] ¥ el
 Fol Azske MAH = At (Fig. 6).

3) AA=] Ao] B AR W o] F

A. signifer= $229] wla} ¢F 4~6F E<F 27| gk

A A F 100mm WA AAeta SF2E 9

Fig. 5. Distributions of water current and substrates in the study site. A: substrates, B: water current, C: overlap of water

current and substrates.
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Fig. 6. Cross section of microhabitat of Acheilognathus signifer in the study site.
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Fig. 7. Habitat shift and seasonal migration of Korean bitterling, Acheilognathus signifer in Naechon-stream (A: after
hatching in late spring, B: early summer, C: late summer, D: early spring, E: late Autumn).

slo] RS 3 =k A 5937 279 A4
L e} QIAHE SrH A A o] §o
o] 9AEA] BEsluz {0 wE I o EA R}
317] Yoz weloh(Fig. 7A). AR ¢F 20 mm o)A
sl A zgin)e] wde] shAA| L, L F
Z+3o] 4241 60~100cm z454 t 72e Foz o
331 (Fig. 7B), Aold] o]=2m 44 100cm o]Are] =
o2 o]F3} "E%‘&‘:P(Flg. 70C).

7~1049°] A signifers 2 F2]5 o] Fm 3pHe] 7}
AR S o] F3lHA Aot 109 7 o] of
10°C el & 3p7tstd misv & & 52 24x7F sl
25 YA =d(Fig. 7E). A&
F g=Eol of 10°C ez Aot 3 I
FollA] o] F37] AlZtsle] 39 W~49 Zof o
| o] wxx, 472 U. douglasiae sinuolatus

>~
R
©

m[m )

o
O

O o2
3%

_?L H-llO ox H
of oft i

Mo
o

1=}
T

FHell AHAS FAs AR
Yoll= U. douglasiae sinuolatus=
719080 el Em, A AE g'& 57 A543 A
R Wela ¥ eh(Fig. 7D). A
7l g ofFn g

K

], Phoxinus phoxinus:= ‘2‘3_7‘3.2_1 2o o
o) oFaho] A LrfelAe
A%} e Aol PRz Aoz
AMA Agtegleor 28 Hlow odelA 9\1‘:}(”“ -
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2002). 71 o] &lel] &FAMA, pH, -4, £5F ol £ &
Aol weh o] e 2dew Hga)m, ol wel 7
7 o1z WA B4 9 g Ax Bl we o
NAA g Adeale] FEa. ols) ol
e AR usge e 2
& 0T ot £ 29 Agelt B4t elvigfal
douglasiae sinuolatusel] AFElsl= %%fg_ AR L A}
3tz ax Tesfel 55714 (host-parasite) #A| &
FA s ot AL A" 4~ le= 2 U. douglasiae
sinuolatus®] Z&x7} A& el AYEHA A|3t2glo] I
o] & Fo] M| Aol vl Z oS m|FIo

WL AYA F - AR ez o3 2
o] E2] &Fo] whE o] LA et of & ol
o &7} FAHA R A FAIZFe] Frol A signifer7} A4
a17)el| frdro] Agte Az 283t} S 3ol AA "
R —‘é—ﬂ ZE5S AAIA vlmA AFAIREe] 71 AA
sha, wel 5 ke Al s FAEe] A

. douglasiae sinuolatuse] AA13-74 7=

el Aaath olsh o] wol o2 SRl
e AlRFEES] WP A signifer: AAEE o)
g 4 glom, £FelA WA e A o8] SR
3§94 Aol oAl 7] AbtEe] el
vl Z fAEE FA o 2y Be] Fx0)
A. signifer7k A 3l7lel f2ldt 27102 zhgabx|qt
s & AR SxEE B 50 ““}E 219E A
33 2o MATEE ST G ALR o] F3)
A stEEA F AR olF7el A2l ”}—c’— °§ e wx
7= g (4, 2008). wol o5 HHE GAGEL A
signifers] Q134 AAA & 4 glom, A= A
AR Z Ee] B 355 AsAA A AAGe
2 ol & B B9 35E& AFAIA Rt ok
B Fo HelgFd ¥ 24A4 d&E 3] Wil A
signifer®] a3 AAx1e] A gclez A=

1) A A A A o] (microhabitat shift):= 2] o]e} xA]z}
o}e] A Feo] HAHSE FAHe] &, A signifers =
7N el A EJ%'& —?F FxH ZAAA YA Ft AR
A A} 71 oz o] 5“4 ol ARl

3 oz Al7el] &ZFellA A&k,

Z5A = e *k_-i Weleh A&
<+ 3 Hed, 5l wet deld 4 e Holdle
B2 el 7h ol wheba] A4 alel whet W o]z} det
A ol = o] FalHA AR Ao] ¥ ofzl T wE
o] A o (feeding shift)= Loju}A] =} (], 2005).

AlEk7) ¢l E-Hel|= U. douglasiae sinuolatusE 4] ©

1
il

=

2 7o) AEAE JAHA AREE 317] wijie] H]

Aol Ble) = d
B AR e AR Ehs Qe 2o 4
7] o]Fl AEFH TheelE 2] el RAIGol
Sl S mleld BelE Al S AR E
FHoz WA Rxsie olue] AAA Mue =ojs)
o] 2ok s 2 Bo] RIol yAER A
S0z A Holgd oz o] SHAINE ALl vigiyt &
59) Bo] WFHhz olgHne ALz A4 AY
of wX= 29l t2r §34t R. sericeust A2
A 5 Qe AAATE AYH e Al ANAE
Zrol o] % (migration)3tcl= B 317} ¢l o} (Przybylski
and Zieba, 2000) o] AFRolA BhF mi: dhRelAl A
F 422 olEe] ozt & AHIM 4 W 44 &
29) Wskel o] W@ ke AAA olFelet & 4
g9lom, A yamatsutae (£, 1994) = |23t o]E| H 3}
of Xyl wp gle} ¥ Ao} A JdX|ska g} Copp
and Jurajda (1999)& R. sericeus?] ¥ o] Z9®lE B
wase} A signifers] 4 AAA] o]F-e wulsx)
okolom] =% mWwulgt A/} @ FEd)

r

8-29] A. signifer<]
ol =AHA. A

%%%}Eﬂ 141%—73% B typesi| %H%El‘iiu}. A. signifer2]

AH-el MAXE 2 B5] HAA TNA B 25
& o} AR backwater pool 52| f&o] =3 47}
PAE T, o] F2 T 53 Bl FAE, AR
Fo] MAe] 7hsdle, & Eo] 2AA qFE & 4 9l
AR E Adsia A B Agte
3] (biological limit factor)]l =eabzs]e] =z ofEr}
7P 2 ez dehgtt A signifers 33 2§
W A A MAslert AAEHA A} sk A Fe
2 o] 53t Bl AREE fa] A2zl F9eA
A&zt AR )7E Fuls A51E 7R FelE
Zle] el A MABEaL, ALl Aol 2 FellA

rlu rlt



w
o
o

s

rek

205, uhzed. 2002, ©=e) WETY). WAL, A% pp. 1-
465.
Wgwl, S5, A5, Qedd, Ve, 2002. AFA|

H

Phoxinus Phoxinus®} &7F2%], Rhynchocypris kumg-

angensis®] AAx] Ee2]e} He] A, geix], 14: 121-
131.

W nl, 2005, E4A}%, Acheilognathus signifer (Cypri-
nidae)®] Aeetx] A 7FAefstm wpaFEkg =+ pp. 1-
186.

4352 1994. A+, Acheilognathus yamatsutae Mori ()
olzhe] Aesty A7 A sta A= pp. 1-
181.

373 H 2000. 522 ozw?ﬂt:j pp. 138-188.

R RER. 1939. HifEMAHRES, B, Sh3EME, AT,
S KB IRF 2 F B . pp. 1-458.

WA <FRE. 1969. H AR 2 A BHEJE. BEFHEBSCA, B0,
pp. 5-99.

Berg, L.S. 1907. Description of a new cyprinoid fish Achei-

e

Ok

5

lognathus signifer from Korea with a synopsis of all the
Korean Rhodeina. Ann. Mag. Nat. Hist. 19: 159-193.

Copp, G.H. and P. Jurajda. 1999. Size-structured diel use
of river banks by fish. Aquatic Sciences. 61: 75-91.

Nagata, Y. and K. Nishiyama. 1976. Reproductive behavior
of a bitterling, Rhodeus ocellatus (Kner). Physiology
and Ecology. 17: 85-90.

Przybylski, M. and G. Zieba. 2000. Microhabitat preference
of European bitterling, Rhodeus sericeus in the Drze-
wiczka River (Pilica basin). Pol. Arch. Hydrobiol. 47:
99-114.

Reichard, M., P. Jurajda, A. Simkova and |. Matejusova.
2002. Size-related habitat use by bitterling (Rhodeus
sericeus) in a regulated lowland river. Ecology of Fresh-
water Fish. 11: 112-122.

Rosgen, D.L. 1996. Applied river morphology. Wildland
hydrology, Pagosa Springs, Colorado. pp. 1-390.

Strahler, A.N. 1964. Quantitative geomorphology of
drainage basins and channel networks. pp. 39-76. in V.
T. Chow, editor. Handbook of Applied Hydrology,
McGraw-Hill, New York.

(Manuscript received 11 July 2005,
Revision accepted 12 September 2005)



