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Visual monitoring is hard to apply on fish because they are living in a water system.
To overcome this problem, acoustic telemetry, which is effective for underwater moni-
toring, is often used for studying fish behaviors, such as movement distance, route
and patterns. In this study, in order to monitor the movement pattern of Squaliobar-
bus curriculus (family Cyprinidae), we used acoustic telemetry and identified the
home range and movement distances. A total of nine individuals were released at two
different locations: one is at the estuary barrage (Scl~ 3) and the other is at the lower
part of Baekjae Weir (Sc4~9), located in Geum River. Approximately, a 70 km section
from the estuary barrage was investigated. Fish, which were released at the estuary
barrage, utilized up to 12.7 km upstream as home range from the release site. At the
lower part of Baekjae Weir, most of the fish moved and stayed within a 7.2 km down-
stream area, except for Sc6, which moved 53.4 km (linear maximum distance from
release site) downstream from the release site. Relatively small sized fish (Sc7~9) did
not show any movement. Accumulated movement distance significantly correlated
with the standard length of S. curriculus (rg=0.715, p=0.03). Moreover, the standard
length of moving fish was significantly larger than that of not moving fish (Mann-
Whitney U test, p=0.024). Therefore, the movement distance of S. curriculus has been
correlated with fish size; movement distance was increased with the standard fish
length. Although the sample size of monitored fish was small, various meaningful
data were collected by acoustic telemetry. Consequently, this technique could be a
method available for effectively monitoring the behavior and ecology of native Korean
and endemic species.
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484 27 - UM - oS4 - g2x - 8X3 - O|YF - FBH - FOlS
3k e FAkeh A AR Foll ek &elx 9ler (Kim and Park, 2002), 27l = 57341t
bzt sl WA REstgAR BAels 23
2. 7% &% A9 A% Aol sl FolE Foloh ARt AnbA Ql A2l

74 F -3l o7l olF E AMAA W Bt
ATE B3 7HEE vhre] 20114 593 9o A
Eglon], & 97)4)e] FE7) (Squaliobarbus curriculus)
7} Aol ARSE AT oJol3t o F F FAel HEAH e
2 MAEE e wEE 6YolA 8Y7R|7} AR =

lo

GO9 (38.8km)

GO7 (17.M
GOS8 (28km)

Fig. 1. Map of study site. Solid and open circles indicate
location of receivers (VR2W) and release sites, res-
pectively. The value in parenthesis is the river kilo-
meter from the estuary barrage.

AgTo] FEEA e Foln], FhAME AT
Aoz Fx3la U FAAT AFAM = =2
E AARE 2ARE Ao Rxdty gl Aoz
el (Table 1) 2719} F-2ojo] Wk 2= dgke

Z 23)9] A2 APsldor], 59 269U AlgHE =X
3} BRI = =2 270A), 99 20~26Uol| = Ly R]

AdEe] EAs) 97 B £ 919 of 5
AN =} HHET% 7 ST AR (G029t WA R &R
(G11), & 2X]A™H| X A3 = Ic}(Table 2). WEA] A2

nff—‘ﬂv—e—c’l STt FAER sl EE Al
AMFE] dupt AF7AA] o) gseA], w3k sP FRellA
AAE o] FEo] oW o] F-E& HoleA| FHofstr] Sl
AAZ AR E7 G02e 3753 vlz QAT
Gl1L sl7-5o 2 RE 57.5km Aol X8l dgich
AFe o] 8%l o]FE= Fml(mesh size 7X7mm)S o]&
ske] A skl

HAE olfE Ex9) olF Fote ¢ste] GarminAt
e GPSE °l&sl = A=, AxE 7|53 7|2l
225 A5 & el AH-E WH17] (Coded trans-
mitter, 69kHz):= F ZF= sy} VemcoArl A& (V7,

Table 1. Occurrence record of S. curriculus from literature
studies (RK, river kilometer from estuary barrage).

Baekjae
weir (59.5)
RK (km) 326 346 505 581 623
Song (1981) I
Anetal. (1992) m— —

Table 2. Basic information (tagging and release date, and release site) of tag application on S. curriculus for movement

monitoring.
Monitoring periods Detection
Total Standard Body gp Accumulated Home
- Release Last movement
ID length length weight Release Last - . - range
site  location distance Davtime Nigthttime

(mm) (mm) () date detection (km) (km) Y g
Scl 350 292 265.5 2011.5.26 2011.9.26 G02 GO05 52.8 12.7 124 372
Sc2 370 322 393.2 2011.5.26 2011.11.8 G02 GO02 33.6 7.2 220 798
Sc3 389 320 376.2 2011.9.20 2011.9.22 G02 GO05 7.2 7.2 0 3
Sc4 344 292 314.5 2011.9.23 2012.3.8 Gi11 G11 15.2 7.6 1916 1465
Sch 345 288 291.1 2011.9.23 2012.3.2 G1l1 G10 7.6 7.6 6730 12497
Sc6 372 315 372.8 2011.9.24 2011.12.6 G111 GO07 66.9 53.4 381 561
Sc7 323 261 227.2 2011.9.25 2011.10.3 Gil1 G11 0 0 0 2
Sc8 249 206 109.1 2011.9.25 2011.9.28 Gil1 G11 0 0 108 619
Sc9 185 155 439 2011.9.25 2012.3.26 Gi11 G11 0 0 101 235
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Fig. 2. Movement time (days) and route of three S. curriculus individuals (Sc1~ 3), which were released at GO2 (upper part
of the estuary barrage). X-axis and Y-axis indicate time and receiver distance from the release site, respectively.
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Fig. 3. Movement time (days) and route of six S. curriculus individuals (Sc4 ~9), which were released at G11 (lower part of
Baekjae Weir). X-axis and Y-axis indicate time and receiver distance from the release site, respectively.
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Al AR MAR W9 A4 ZARA A Ee] B
YEE 717 B9t o5 Aem Jehd s A - sk
AA o] F7HE& om|shy, o] & JHAME AAEL Ao
= st

EAG NAEL] =719} o]FA ke ARAE et
&17] flste] =& AR (SL)F F )57 (Accumu-
lated movement distance)S- Spearman rank correlation
& B 2SS B oz} o5 A ol5a)
A k& AL =] AelEAE 28]l Mann-Whitney U
testE AlPlieh & AFolA AAEH ZE FA-E SPSS
18.0 (SPSS Inc., USA)-& ©]&-3}od Als) =it

z o

¢ S AR (G02)o A W3 NAE F 59 W
73 Sc13} Sc27i A= W o] F st o5& Hole
™, Sc1-Z WFAHANA 12.7 km A5l $1X]3F G06 ]
A74A] o] Estg] o, Sc27 A= 7.2km AHRA A GO5
744 o) g8t Aoz el (Figs. 1 & 2). F (A7} A
37} AR 71744 o] F’t Al Scl 52.8km, Sc2=
33.6kmgl o, FHRTl: ofzldl] F2 417 FHA]E
oz BelFE vl FUT A AN 94 WiE Aldst
Sc3e F o|F/El: 7.2km= HE A ST vlwA] A
gAoz oA A veldAE HFAH o2 RE]
o|AE o] sl AT (MAA H)E 7.2km=z Z A}
ol lleh = A S WhF o] F 3Uo] At A]A
oA A E o] F w7|zbell Az} AlbR] o= gl
=]t} (Table 2).

WA B &7 (G11) A Hel| A 99 23~25Y Fot w3t
MA 2] o]%2 Fig. 33} #eo] &el=glt}. Sc4, Sc5, Sc6
NAELE W7 o) F dA7IZHE HFAA dZellA 3
2o} sfel A = Ao R o] F3l%lon, o]
2] Sc7, Sc8, Sc9, 3/MA L A7}t wFA Aol A utk 2HA] =
o] o2 Aol M= FelEA] skl Sca] F o] 5 A=
L+ 152km gom, WFHRH oz HE]= A o= 7.2km
o] A% F}F= olF F oA WFEAHe= Folgit)h ubd
Sc5: T3 AATA FFE olF F, EobeA| dsith
4 e AE o] 53 Sc62 WHRAIHA A A=
2 53.4km 3ol $1X|sla sl S Q1] G04X]
AR R ol Fdgl o, T ARR o] F3le]
Aoz GOSAAANAM AAEdem HY o] A=
66.9 km ik LA AAEL 2 $217171 e A
oA Z o] F& HolA kel (Table 2).

e o

40|18 o|E 487

e F elEAElE A A =79 o
WE Aoz Yeht(r=0.715, p=0.03), o}72] A|#Fe] A
Aes F o]F787t Bolvhs A ke] A #xt
ozl o]5& Bl JRAIG o]FS HolA| 4 NAE
o g nlaeM= o5& Bl NAESL Aol B
Aoz FosHA = 7oz FelFgld(Mann-Whitney
U test, p=0.024) (Table 2).

a #

A AA ¥ 9] (home range):= 4455 7F =14 A
4 (Burt, 1943)% o] % tE AEF oz gl dut
oz AEo] MAXNEA g3l HAE v
o] F2] 7% olFe] AR A|ZET] wiel F2 A
< wel o] 838 F4 2l (longitudinal) 915 4144
A= ol g3, B AFoM = o]9} iRy IA = w87}
ZAFES el &gl HHS onsket o] 72 o]
T HeE NAL] Z7)9F MAIA ] =) 9F o] glom
(Keefer et al., 2009; Woolnough et al., 2009), ¥ &1 F-oj|A]
ALl =719k AR #H9I7E ddte] e Aoz o
bt Sc67H A= 50 km o] AFe] Bl AJAA HEE B
AL, o] ele]l o5& Bl NAEL 7.6kmellA 12.7km
o o]2x AMAA WHHE Btk whH o] 5 HelA] ok
> WA E(Sc7, 8, 90> AAe] Z7|7}F v WA E ¥
3 22 Zlez FelFgio (Table 2). #7F ofufz} & o]
FE et AR Z77F AR S Bo|HA, )9} o] F
of W% DL DA,

o]z 3bd W FxE=2 s =4 (longitudinal frag-
mentation)d A WAL Busisd Fow
o3&-& gt} (Calles and Greenberg, 2005; Prato et al.,
2011). 27 25l AX=EE 3702 Hell= ofo] A3k
Al olzel A o =rF AA|Fe] glom o] u|de]
F} o FellAl = Hge] 7Fsd ol = 32 o]k (Clay, 1995).
RUEY 23 AN AR o] Ee AA: ehiA
AT ol B FAReE HFle] & Aoz AdE
ok A B FAE AJRHEL o] F Etol9} B A X|7} 13
HHA o] 79| o]Fo] BrFedi g ¥k ohe} o] =9
AR ZAPE A7 HFH oz npreEE AA7EA] 2k
Fol HA| kol B ol A AFE o FH7L ol FFH ol
£ ubete] gldch wheba] o3t oz Qlte] £ o
TFollA B AFE o]F3h= NAE sk ol o
+ol S oz AdEYh w3 B AFer mUFE
2 AMAG7E MR BA] kol o]E3 A= FRI
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