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Evaluation of Movement Pattern of Erythroculter erythropterus Inhabit in the Mid-lower Part
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Acoustic telemetry is used to obtain a relatively continuous record of fish movement.
This method has several advantages for studying migrating fish populations that are
moving from large rivers. The Nakdong River is the longest river in South Korea and
the main stream has faced a change, which consists of the installation of the large
weirs. In this study, we applied acoustic telemetry to monitor the movement pattern
of Erythroculter erythropterus (family Cyprinidae) and identified home range and
movement distance in the Nakdong River. A total of fourteen individuals were released
at three different locations and around 80 km section from the estuary barrage was
investigated. Eight individuals were tagged and released at estuary barrage (N02)
utilized up to 15.9 km (home range) upstream from the release site as home range.
Four individuals were tagged and released at Samrangjin (N0O7), most fish moved
and stayed within 9.7 km (home range) downstream area, except E12, which did not
show any movement. Two individuals were tagged and released at Changnyeong-
Haman weir (N10), and all individuals migrated downstream from the release site.
Especially, E14 recorded the longest accumulated detected distance, 36.7 km down-
stream during 32 days after release. There was no correlation identified between
movement (accumulated detected distance and home range) and standard length
(Spearman rank correlation, p>0.05). Although, this technique could be an available
method to monitor behavior and ecology of freshwater fish effectively, increment of
number of receivers and tags are required for more detailed results of fish migration.
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Fig. 1. Map of study site. Open and solid circle indicate location of receivers (VR2W) and release sites, respectively. The
value in parenthesis is river kilometer from estuary barrage.
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A S BbAl (F7, 37 B)olA ol Ele] HgTdel
gz Bxsla 9lE o] 3= (translocated species)e| .
U EFFolgl 1 Fot 2 AL AR A= &
=3} ZA ] Aated, AAA 07 9=l ) A (Mic-
ropterus salmoides)®} 7 F57 FAEfAle] e
Fr Aoz daue Foldh Al g Al
ge) 2Eam Y Foloh B FL ol oIF 5 o
£ Zol wal AHon 277} 2 oz Wa7lE A
el Atlehe B AT Ageirle] SR 2ol
2718 73 ik

BEA) o5 mUEe] A 2AE £ 43 A
3y3tich 59 297 649 3Y, 173 64 13l 4
ANAA 2 12704], 99 27U ~10Y 1Y A}ojeof 27 A«
et wA)9) vhRe Adsido e gat ojsal

AEAF 2AAGE Aokt o)L, owE 0|5 u

;,

stodet. =AF 913 o Fe AR Wi S st
5 A (N02)et A 2ARRZE F SRl e
Abekz] (NO7, RK 449km) upxjeto =z AFdleld sl
(N10, RK 73.9km) & 3x]&ol| A Al)s}lolc}(Fig. 1). &4
Fof o]8% o]fF= Fv(mesh size 7 X7 mm)3} AE}
=}k (mesh size 40 X 40 mm, Iength 50 m)S o]&-3led A
atoleh. Aol AH-E NAES 285 o F F ¥H o
2 24 slx 7o) #lEa %}%*é o] ¥ /HAET A
alglon, 7]Eed u|XA] e HAES fAM =
T Rkl Agel AHEE HAIES Hl7]e] A
) A48 slsled 22 3740 )} Sud AAED
<+ AHgetglon meba] R AARe] #$)7}(Standard
length, SL) 300 mm o]A}e] E:= 7| x| So] ¢t} (Table 1).
ARE o FE R olF obe skl AUAHH
HH-AAS GarminAle] GPSE o] 43 9=
2 713800] 7lede) Ang 4sklch & A7l ALe
g )= F FFE e Vemcort Al (V7, Vemco,

°]
A
__'7_

A wjeksr) $18 2AAE 3AHeE V] A

o

AR 1%



406

0

AL

lor

o= A
T |°_I%T .

U

M

M. P33

M. 5 S

. Xko|
o

o =

k=

rat

o

Ho

Table 1. Basic information (tagging and release date, and release site) of tag application on E. erythropterus for movement

monitoring.
Monitoring periods
D Total Standard Body Rel 9P Last Release Last Ac;légéj::;ed Home
length (mm) length (mm) weight elease as site location . range (km
gth (mm) gth (mm) ont(e) date detection distance (km) ge (km)
EO1 463 375 588.9 2011.5.2 2011.7.25 NO02 NO3 59.9 15.9
E02 393 347 377.3 2011.5.2 2011.5.8 NO02 NO4 6.5 6.5
EO3 395 334 345.2 2011.5.2 2011.5.28 NO2 NO4 6.5 6.5
EO4 399 332 357.3 2011.5.2 2011.5.17 NO2 NO3 12.3 6.5
EO5 382 315 242.5 2011.6.3 2011.6.9 NO02 NO4 6.5 6.5
EO06 413 344 314 2011.6.3 2011.10.23 NO02 NO5 15.9 15.9
EOQO7 412 342 357.7 2011.6.3 2011.6.10 NO02 NO04 6.5 6.5
EO08 392 325 290.7 2011.6.3 2011.6.20 NO02 NO3 0.7 0.7
EO09 402 335 279.2 2011.6.13 2011.7.3 NO7 NO6 9.7 9.7
E10 405 337 333.6 2011.6.13 2011.6.23 NO7 NO6 9.7 9.7
E1l1 384 319 284.6 2011.6.13 2011.9.16 NO7 NO6 29.1 9.7
E12 354 292 175.7 2011.6.13 2011.6.13 NO7 NO7 - -
E13 429 362 325.5 2011.9.27 2011.9.28 N10 NO09 4.5 4.5
E14 417 360 375.8 2011.10.1 2011.11.2 N10 NO6 36.7 36.7
Canada)Z} :==9¢]¢] Thelmar}le] A|E(MP-9, Thelma 9] o]F A=ZE mtotslgdr) vbH3E o7 It I+
Biotel AS, Norway)|9ieh. A2k Shext 5 AFS & F33 52 ol Eeln), oEachn ol Az
Z7)9} FEA o] FYsle] B ATolA AR $2417] o] 53 =A1Z AMAIEHA Fhetslr] $1s] X% NO1AA

o QAo Assh A en Walvle) v wa
o 3~4HY A= FARIES AN FEHE
a2 $Als7] 9sllA] VR2W $2417] (Vemco, Canada)
£ olgalslch BAV1E A 9T AW F ol

A}l A Ethyl 3-aminobenzoate methanesulfonate salt
(Sigma-Aldrich, Germany)Z o] &3}o] ulF A7l &
Z} (Total length, TL), A4} (SL), A 3= (Body weight, BW)S
FAsY 2E 34S vH A 79 A=
uo} WA m2w] Afolo] By-g 20m sl Ahstel ¥
Zdell A7 E AP ERE a7 AbY F At
(SK442, AILEE Co., South Korea)E o]-2-3}e] 2312 Al
Al on Ere] 7S W] $15ked A o] 1%l
3= ko] 3FAYA)] (Kanamycin sulfate, Sigma Aldrich,
Germany)& & H9lo Fo3sict HFx o= AA &
Z8H) (Vetbond, 3M, USA)S o]43}e] =& o)s A3}
SISk 40l B o F o177} wAelA HEE 4 9)
=5 FEE A FHEE SR A S FHIES

F AR A4 59 Aol Falch
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)

3. =V 2 A 24
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o] Alg T A on, =3 offo] AdAtn
B ARE Flsr] st B ARAAN=E 142
WAIE WA, SA718) As BAESE B o
200me G574 F2EE Aoz I 4 U
o F7H oz AH oz o]FS Elaly] 9lte] Wk
7 (N12) A Ao = 21718 AdX|sle] o] 5 ZUEIHS]
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Fig. 2. Fish movement and route of eight E. erythropterus individuals (E0O1~ E08) that were released at NO2 (EO1~ EO04,
released in 02 May; EO5~EOQ8, released in 02 June). X-axis and Y-axis indicate time and receiver distance from

release

site, respectively.
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Fig. 3. Fish movement and route of five E. erythropterus individuals which were released at NO7 (A, EO9~E11, released in
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cate time and receiver distance from release site, respectively.

AAE 2E BAL SPSS 18.0 (SPSS Inc., USA)E o]4

GE57} % SRolA 2al) H3 5

o] 52 Table 13} 7to] vjehdt}. o] A}

o FHZAA AR = 0.7~59.9km3] 3L, AMAIA HEle| A
£ 0.7~36.7kmgl Aoz veldoh 43 A S (E01,
Ell, E14)2 H2 o|FS HAARE HiEe] sfAEo
10km A %] A7 A S Bt w3t FEX7F F
2 o83l AAA W= 10km oW 2 veht} o]F7
2o} AAA WHeledl T A7t 9l Aoz dEpdd

(Wilcoxon signed rank test, p>0.05).
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5t 7|A)| 59l E01~E04/NAEL =% HlRE

o] % *Jvi%° 15§ st (Fig. 2). E012 54 2
o ulE3l o] F = A sl oS Bl JAE vk
FAA- AN 15.9km Aol $1A]83 9l NOSAA7HA]
2 AAA P92 Agstgon], w1704 A=) 59.9km
= PR AAE F 7 el 05T Aoz vehyoh

o] 2] NAEL 6.5kme| AAA HeE Hlon,
E047| A= 6.5 km A2l NO4R| A 7}A] o] E3t o] % u}f
FAA 2oz Bob Aoz yehd 69 3 wH
g RAE= #71] e olF HEE BelAx st
E05¢} EO77H A E-2 6.5km AFF71A] ©]5 319 om, E06
WA 15.9km AFAA7A] o] 53k E087H A= v
Fi ol AMAA W7 0.7kmz A 7HH o] At A o] 5
A= A AA A W9 LA vebgte
E067H A& A ¢l3tar o2 NA S W ol F Y o
el 2127} Alebsi=t (Table 1).

64 13 AR (NO7) 212 94 274+ 104 1Y
AR 3R (N10) Aol A whRdk Ao o] F2
Fig. 33} zro] vlebydct. NO7 A Aol A 64 13U WF&
NAEL A7t A3 AAHA] g2 E1270A 5 A £)3t
I BE Ao 2 R 9.7km RS AA A W
= Bg3ka glglen, E1URAIS] 74 £ AR W
Ae AKHoz geste Aoz §4°1E1°*U}(Flg 3A).
B - A vF3 NS = v A E vlE AARZEoe
2 o] Fg JiAlE #UFE 4 e AR 3ol
A R RAES ARES olF el 3RS olF
e vehdlow, E137RAIE W ol F oF 1643ke] 7
s Aol 45km sHel 1A AgelA Azt
A% ol % B o4k Alxe] AL o FoiAA sbgk
e E1470 A1 oF 3 Ao A7E £ 36.7km s}
Froll 9128 NO6A A 7HA] o] F3te] & AT H435
NAE F 7 w2 o5 W9lE vehll= (Fig. 3B).

B ATelA mUEHE AEA AAES] =27 (iﬂﬂ)
E AR ARl e Aoz dEhge
(Spearman rank correlation, ry=0.248, p>0.05), 4] 2]x]
W9l = folg A4S AT & gdsivhr=0.347,
p>0.05). A% o] glel| A|FI= o]F 2l A3t A
<+ el 4§l (p>0.05).
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