Korean J. Malacol. 41(3): 125-132 2025
https://doi.org/10.9710/kjm.2025.41.3.125

Azt (Unionidae) =F2] ofs/del w3t A+
(B2 (Anodonta woodiana), T2N (Unio douglasiae))

1,2 1 2
irAfel2, BAOH, o|F2
(F)EEHMEATA, 22UFIHD WH st}
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ABSTRACT

This study analyzed the movement distance and locomotion speed to understand the mobility of Unionidae
(Anodonta woodiana, Unio douglasiae). In the sand area of the Nakdong River, the average movement distance
was measured to be 296.5 cm for the A. woodiana and 395.1 cm for the U. douglasiae. In the mud area, the
average movement distance for the A. woodiana was 257.0 cm, U. douglasiae was 254.7 cm. Both species moved
a long distance in the sand area. In a lab tank, the average locomotion speed of A. woodiana was 39.1 cm/hr. In
the sand area of the Nakdong River, the average locomotion speed for the A. woodiana was 61.1 cm/hr, U.
douglasiae was 122.7 cm/hr. In the mud area, the average locomotion speed for the A. woodiana was 69.1 cm/hr,
U. douglasiae was 67.8 cm/hr. The results showed that the locomotion speed of U. douglasiae was faster than that
of A. woodiana. The analysis of the correlation between size and locomotion speed showed that the Spearman's
rank was positive in both sand and mud areas. The analysis showed no significant difference between individual
size and locomotion speed (P > 0.05), which means that larger individuals tend to have a faster locomotion speed.
Based on the study's findings, it is believed that controlling the discharge amount and rate of dams, lakes, and
weirs could help secure the survival stability of freshwater mollusks.
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Mobility of Unionidae

Table 1. Administrative district and GPS coordinates of surveyed area

Study area

Administrative district with Latitude and Longitude

Nakdong River

Bongsan-ri, Ugok-myeon, Goryeong-gun, Gyeongsangbuk-do
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Fig. 1. Map showing the study survey area in the Nakdong River.

g4steh A4EE S40] QoI HABAHY Webr o)

offitt. w4, ¢ 4 508 @0 WAEL, £542)

WS AL B 52 04 5o o HEHoR YEo 9
2l

49l 2215 A

-2016L477}ZI AHLRE AAstglon (B4, 2017), ‘ﬂJ%
of @2 49 AstZ Qlste] s Fo] wAte] dii EAI7E A7
=it wEbA, 9G] o iR 9 A FFS 3
Askst7] 9l AA 909k £9] At £& 5o shd TR
Qtoll thgh zt&7t 27| Qlct.

Azt ool T A omfEiR (T2IH) o ot &
e o835t dRE AHESA Ao] AT (v 2021), TR}
Aredzole] EAAIEEA A (Z, 2021), A Tx
I Ak EA (Kim er al, 2020), thdolet Hz7 489 &

4 zto] &4 (%, 2016), ol FoliYo] F449] vl
Al7zA A (2 2003) Sol 39 v Qo mjFe] of
S0 B AFe HolgdiHole] olFAgo] TE AT
(Noh et al., 2025) 7} Ao, 1 o AJejatd A=
S3 AAo|tt.
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olFEE 5 BASt A 9 B, £9 At &= 24
S A4S BS 9 B 59 7|zAget &4 Ao gt
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]

= =210 o]- 217
selck. 7Y ABEE 20179 74 29%‘-8% 39714 A
UEZ BRE maAEs #AE

09..
e
>
o
R
o
=

2192 54 (small irrigation pond) ;OEH% o2 o
2 Y4sd 279 294 24 (¢4, 79, 3 5) Weks
AA He Aol fix|sty, 2R E27 st

e Aol ffxstal ot HE73ellA
H2 20179 8¢Y 11¥-24%, 9¢ 8YU-20¥7}HA] 2o ZAA
A5t (Table 1; Fig. 1.).
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W F 25704 (B2 13704, D27 1270A), WEE -+ &
28704 (B2 15704], D27 13714) & diAS AP S
Alstoitt. olsAeE SAE s Z+ Ad7NA ol PIT-tags
Zsto] o]Fgt A AXE FHEG. olFLE £4
s AFF T ARl CCTVE A
oj5/do] ERld JAE WO R o5& BY

tt (Fig. 2).

3) 01872 &F

G577 AU U AR AAMATE A7 = olF
& 7R 9] AdARE FAst 71553 eH, o5l
gtokg g AEAZ St 7HA AR WgFAeR
Atgo| 7H53t PIT-tag (Oregon RFID, QTY 100 12.0 mm
HDX) & w7} oo Rasglon], Foj8&@L7] (Oregon

RFID, Gesreader 3S) & o|-&35lo] AFHSE 7|E3530t).
o535t 7HA|e] 1A 22 PIT-tag F4 %% (Compatible,
Stick antenna, GES3S) & ©]&3l3ith (Fig. 3.).
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Fig. 2. Experimental setups: Lab tank and Nakdong River quadrats of research. (A: Lab tank, B: Sand area, C: Mud

area)

Fig. 3. PIT-tag equipment. (A: Poket-reader, GESreader 3S), B: Stick antenna, GES3S), C: PIT-tag)

o4 BAL JAEY T BAstgoH, A7 AY
2ot Y57 AWy ARl CCTV (IDIS Camera:
MT0305BR, =3}4H]: IDIS DV-1104) & Ax|sto] g
AASIITt FEFS B3 Fon|st olFo] TEH Hts
Ak F85, F o5, olEAE SAHA
1, o]5 AZMY o5& ER FHelgl)

2
1. 484z 2%
NEssold "z 13MAel disel & 6uz

(2017.07.29.-08.03) F¢= EAMs 23t o]FAIZF 0 hr 54
min-5 hr 11 min (mean 3 hr 07 min), °|5AzZ
32.0-190.0 cm (mean 116.8 cm, *+ 43.0) 2 Uegon,
AZFE ols&ER ket Ayt 19.2-55.4 cm/hr (mean
39.1 cm/hr) 2 24l o]0l FlE AJ7He 3t 370
A (07:54-14:35), oFZF 1070 (18:47-05:45) ©]53lo] F2
Ofzto]] o]F3t Ao FRIEQI} (Table 2.).

2. 9572 289+ 2%
1) 0|52 =4

Y47 AgHFTolM olsAYg 4 Ay "zl
20.0-543.3 cm (mean 272.4 cm, * 145.7), X
60.0-564.6 cm (mean 317.9 cm, + 160.2) 2 AL},

DAy BgFola o 1370, D27 1270HE o
oz 2aof Ax xARE A3 =27 970A| 101.9-543.3
cm (mean 296.5 cm, + 138.8), Wx7) 970 60.0-564.6
cm (mean 395.1 cm, + 145.5) 9] o]5AZE B} 13k
A1}t (2017.08.11.-08.24) "= 5704 101.9-543.3 cm
(mean 319.6 cm, * 141.2), B=7 67 310.4-540.3 cm
(mean 455.7 cm, + 94.8), 23+ A7t (2017.09.08.-09.20)
HZIN 4704 121.7-441.8 cm (mean 267.7 cm, + 130.2),
227) 370 60.0-412.3 cm (mean 273.9 cm, + 153.4)
2 ZAEQY 2R oA F FIte] o]F A gl gt &
o]/de] ztol= gl Zoz Wk (P > 0.05) (Table 3).

WA oA B2 1570A], D2 1370AHE o
o g 2xpo) ZAx ARt A3k BxIH 147§A] 20.0-468.6 cm
(mean 257.0 cm, * 147.9), ¥=7] 11704 63.2-512.6 cm
(mean 254.7 cm, + 143.0) 9 o]F A=E B} 1% 2
7} (2017.08.11.-08.24) A 6743 20.0-360.5 cm (mean
238.0 cm, * 114.8), &Z7H 4704 145.6-512.6 cm (mean
332.0 cm, + 150.2), 23} 2} (2017.09.08.-09.20) Bz
8704 20.0-468.6 cm (mean 271.2 cm, * 167.0), T2
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Mobility of Unionidae

Table 2. Locomotion speed of A. woodliana (Lab tank)

Z
e

Start Finish

Locomotion Distance move (cm) Tocomotion

D/IN

time LD sSD speed (cm/hr)
A Jul. 30 AM 09:22 Jul. 30 AM 11:02 1 hr 40 min 32 18 19.2 D
B  Aug. 03 AM 02:00 Aug. 03 AM 0545 3 hr 45 min 76 75 20.3 N
C Jul. 30 PM 09:09 Jul. 31 AM 02:04 4 hr 55 min 132 50 26.8 N
D Aug 01 PM 07:53 Aug. 02 AM 01:04 5 hr 11 min 156 156 30.5 N
E Jul. 29 PM 06:47 Jul. 29 PM 10:44 3 hr 57 min 130 110 32.9 N
F  Aug. 01 PM 09:52 Aug. 02 AM 00:58 3 hr 06 min 108 90 34.8 N
G Aug. 02 PM 11:05 Aug. 03 AM 02:39 3 hr 34 min 153 150 42.9 N
H Jul. 31 AM 04:17 Jul. 31 AM 05:11 0 hr 54 min 40 30 44.4 N
I Jul. 31 PM 11:16 Aug. 01 AM 01:44 2 hr 28 min 110 98 44.5 N
J Jul. 31 AM 11:46 Jul. 31 PM 14:35 2 hr 49 min 133 110 47.2 D
K Aug. 01 AM 00:19 Aug. 01 AM 02:43 2 hr 24 min 130 120 54.2 N
L Jul. 31 PM 11:26 Aug. 01 AM 01:45 2 hr 19 min 128 122 55.2 N
M Jul. 30 AM 07:54 Jul. 30 AM 11:20 3 hr 26 min 190 140 55.4 D
*LD: Longest distance, SD: Shortest distance
*D: Day time, N: Night time
Table 3. Distance move of survey areas in Nakdong River
Survey Species Start Finish . NO.' of Distance move mean SD &) P
areas individuals (cm)
‘ Aug. 11 Aug. 24 5 101.9-543.3 319.6  141.2
A. woodiana
Sand Sep. 08 Sep. 20 4 121.7-441.8 267.7 1302
area ) Aug. 11 Aug. 24 6 310.4-564.6 455.7  94.8 '
U. douglasiae
Sep. 08 Sep. 20 3 60.0-412.3 273.9 153.4
_ Aug. 11 Aug. 24 6 20.0-360.5 238.0 114.8
A. woodiana
Mud Sep. 08 Sep. 20 8 20.0-468.6 271.2 167.0 0.971
area . Aug. 11 Aug. 24 4 145.6-512.6 332.0 1502
U. douglasiae
Sep. 08 Sep. 20 7 63.2-388.3 210.6 117.8
Table 4. Comparison of Species and Interspecies by survey areas in Nakdog River
Species Survey areas No. Of(;(l)lt(jlll\;lduals Distance move (cm) mean SD &) P
. Sand area 9 101.9-543.3 296.5 138.8
A-woodiana 14 area 14 20.0-468.6 257.0 1479 OP% 0.851
U douslasiae Sand area 9 60.0-564.6 395.1 145.5 0.056 ’
) 5! Mud area 11 63.2-512.6 254.7 143.0 )

770A| 63.2-388.3 cm (mean 210.6 cm, = 117.8) & XAt
= }lch, WAPoIA T F2H] olsAF | tiFt {2 2t
ol glv ez wodHd (P > 0.05) (Table 3).

ols7E] 4 Axt AHH oz w27 BxIMol Hlsh o
HAZYE o]Fe Aoz Uepen, Zx|FoA A
H3l o A E o]&et Aoz AT ZAFoAM=
B27 o FAYE oo, WA= FF9 zto]
€ 3A Y= Aoz ZAEQIG AAA Y, FE o4 &

olof thgt £AZAT} xto]
(Table 4.).
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Table 5. Locomotion speed of sand area in Nakdong River
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. .. Length Height Width Locomotion Distance Locomotion
Species No. Start Finish (cm) (cm) (cm) time move (cm) speed (cm/hr)
Aug. 14 Aug. 14 .
A2 14:54 17:47 122.0 77.0 50.0 2 hr 53 min 225 78.0
Az Aus 1L AuB 12 gph 500 340 7hr 12 min 123 17.1
. 22:58 06:10
A. woodiana Aug. 14 Aug. 14
A6 16:02 19:94 89.0 60.0 32.0 3 hr 22 min 248 73.7
Aug. 13 Aug. 13 .
Al1 00:47 02:11 87.0 59.0 31.0 1 hr 24 min 100 71.4
Aug. 11  Aug. 11 .
Uus 20:04 91:07 69.0 34.0 23.0 1 hr 03 min 165 157.1
Uro Aus 1l Aug L geq 540 960 1hr17min 204 159.0
. 20:36 21:53
U. douglasiae A 12 A 19
o551 osos 2 hr 11 min 127 58.2
o ) 1 A ) 1 480 220 15.0
e e 1 hr 35 min 183 115.6

19:56 21:31

Table 6. Locomotion speed of mud area in Nakdong River

. .. Length Height Width Locomotion Distance Locomotion
Species No. Start Finish (cm) (cm) (cm) time move (cm) speed (cm/hr)
A. woods: Ate Aus 12 Aug 120 gr g 50 390 1 hr 81 mi 105 69.2
. woodiana 15 ¢ 50 17 91 . . . r min .
131215. ;82 ‘gggj ;g 4hr 01 min 120 29.9
U5 ) ) 81.0 39.0 270
Aug. 12 Aug. 12 .
! A 1 hr 35 min 79 49.9
. 19 : 36 21 ¢ 11
U. douglasiae Aug. 12 Aug. 12
18/ 02 : 43 04 : 14 70.0 35.0 26.0 1 hr 31 min 162 106.8
g Aug 1l Aug 11 o 390 950 1hr52min 158 84.6

19 @ 34 21 : 26

2R Y FP oA B2 47A| (A2, A3, A6, All), T
Z71 3704 (U8, U10, Ull) o o]Fo] JiJoz HHJ= it
"ol olFo] FEH AIZF 14:54-06:10, ¥ ©|FAIFS
1 hr 23 min-7 hr 12 min (mean 3 hr 43 min), °]5A
100.0-248.0 cm (mean 174.0 cm, £ 63.55) 2 ZAIER
th & ol5AIRE oA E HE R NG olsEEE £
Mgt A3} 17.1-78.1 cm/hr (mean 61.1 cm/hr, + 24.93)
9] o|FEEE HRth xR UlIHAl: T2 olso]
TEE AL, o]Fo] TEH A7H 19:56-08:02, F o] FAIZF
2 1 hr 03 mim-2 hr 10 min (mean 1 hr 53 min), o]
AglE 127.0-204.0 cm (mean 169.8 cm, + 28.28) 2 X
AFEIRIEE & olEAIZE, ol AEE HIEe R ARME o5&
TS BAS A3 58.3-159.4 cm/hr (mean. 122.7 cm/hr,
+ 41.02) o ols&EE Hoh HxIlet Bzl o5
= Hugh A7 D279 o]F/do] ¥ AoE YEHT (
Table 5.).

B2z gol 2t JHAE 27] (28 (Length), Zx

(Height), ZtZ (Width)) ¢ o]5& o] tigt AuaAs 2
Mgt ZAn Spearman ro= RN PRI e 747
1.000, Z+=-2 0.400, BZ7 242 0.894, 23+ 0.738, 2
%2 0.9492 ZH7} o] e HolH, /949 atole
e Aoz BEAgo] (P > 0.05), /HAQ 2717} 242 oF
271 w2 Ag 9n|she Ao wekdEnt (Table 7.).
W23 Fg oA Hx7) 1704 (Ale), BERI 378 (US,
U6, U9) 9 o|5o] Aoz Y=t B2/ Ale 7HA|9)
o]zo] BAE A7HS 15:50-17:21, & °o]FAIZF 1 hr 31
min, °]57 2 105.0 cm& RAFE It & o] FAIZH o]FA
2 & v e R ARG o|E&EE BAS 23 69.1 cm/hro
olF&EE Bt BRI USHAl: Fak olse] #F
=3, ool TAH AJZH 19:34-06:59, & o] FA 1
hr 30 mim-4 hr 01 min (mean 2 hr 14 min), o|5A2
= 78.0-162.0 cm (mean 129.5 cm, * 33.95) 2 A
th. & olFAIT ol EAYE HIFLRE AT o]FEES £
Mg Azt 30.2-106.6 cm/hr (mean. 67.8 cm/hr, *+
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Mobility of Unionidae

Table 7. Spearman rank correlation analysis of accumulated movement distance and locomotion speed with

individuals characteristic in sand area and mud area

No. of individuals

Spearman rank Length Height Width (total)
Ts 1.000 1.000 0.400
A. 7 4
Sand woodiana  p - - 0.600
. area . Ty 0.894 0.738 0.949
Locomotion U. douglasiae p 0.106 0.962 0.051 4
speed -
Mud A. woodiana - - - 1
ar‘;a U douclasine T 0.105 0.105 0.105 .
- aous P 0.895 0.895 0.895
29.81) 9 o|5&4&TE HRTh (Table 6.). Zt 3 hr 07 min, ¢ °]5A2 116.8 cm&Z °o|lg&E+ H

wAgolA 4 AxE 27 (2 (Length), Ztn
(Height), Zt= (Width)) ¢} o]s&zol st JaaiA S 2
A5t 23t Spearman ree ERIME 174A9] o]5T iy
o] E—’ﬁ,% AASHA] ekgton, wxMe Zta, 2, 4HE 7
ZF 0.1052 <] A4S Holo, §olAol Aol gle A
o2 BAE] (P > 0.05), Az A7|7F 245 o|5&Trt
2 7102 oujst= Ao WohHT) (Table 7.).

i

[l

il

et D2NE o R Adexet Y54 27 2
At WP Ay olx 22} o] A 4
ct.

Y57 APFPTolA olsAZ AT mfAFA
B ol5AE "2/ 296.5 cm (£ 138.8), Z7H 395.1
cm (£ 145.5), WAgolx HF ol5AZEs X7 257.0

m (+ 147.9), 27 254.7 cm (£ 143.0) & Yl
734011 ostH Bz gollA x| o]FAdo] =1, WA

oM F F7te Zto|7t 37 gkor, folid EAMoA T 2}t
o7t gle ALoE A= (P > 0.05). ﬁi, Az gy
Hlwol| M Wz ol v HefA|Fol|x & F BF o WA
2lg o]Fst Aoz I} o= I ™ol w2 zlo]
2 Hojn], duty o wjFE o]FA] 282 ¥ (foot) 9 4
St o]ghE 53l o]Fo] ojFojA=d|, RefjAP] e ¥
Aol vla] Az} 27|7F 331, HjFe] W ol o]Fstr|o|
o] QHEARl AAHE AFste Aos wohd), shH, M8
AFd FolgAo] o]/ AT (Noh et al, 2025) ol 2
St FolgiHole] H# olFA g ZefA¥ 300.2 cm
(£ 91.0), ¥AE 69.4 cm (£ 76.0) 2 ZjA|Fol|A] o=
dol =2 ZoR AFH v glon, ot AR AatE Hol
L Ao= JT]'C}'E]E]-,

m>

o

7 39.1 cm/hr2 $MtEQlT Y57 Ao 2azd
oxe HxIHel Ht o] FAIZt 3 hr 43 min, B+ o5
174.0 cmZ o542 E HF 61.1 cm/hr, 279 HF o]
EAZF 1 hr 53 min, HF °]573 169.8 cmZ 0| F&E
L @# 122.7 cm/hrg 2279 o|5Ao] =2 Hog et
ot @A o e B2 17§4)7F o]5AIZF 1 hr 31 min,
o]5Ag 105.0 cmZ o5& EE 69.1 cm/hr, ¥2H=
@ ©]5AIZF 2 hr 14 min, F& )543 129.5 cmZ °|F
= HF 67.8 cm/hrZ £7F o5& 50] zjoj= 7] &
Aoz =it ol o] o]FA A+ (Noh et
a]., 2025) ol oJstH Foltiole] o]lF&E AT
T ©]5AIZE 5 hr 50 min, ¥ o578 42.0 cmZ Hd
o|E&LL 6,62 cm/hrZ mje & o g olxo] o]e}
H| WA HEoo B2 o]leL ey wE Zog woe
gxolet Tz 7+ AAE 37 (4 (Length), 7+
(Height), Z+= (Width)) & o]F&kol tigh JudAE
A3t A3t Spearman ro= ZAAY, WA 2T o
de BEow, R4 ztole gle AoE ZAH (
0.05) 7HAI7t 2717} 245 ole& &7t whE Zo=
tt. ¥t Noh et al. (2025) o] 2J5tH Foj#tfy ol
71¢} o5& x| JudA EXZA} Spearman roe=
-0.6672 59 AW Hou, |4 Alol= gle
2 EAE/] (P > 0.05) 7HA|9] A7]7} o] & Eo] w|A]+=
o njo|gt Aoz AE vl Qi o|5&T Al Ao 9
St i o5& EE Ushile Aoty ols SRSt
o2 9y QAo AAAoZ 2 F sl5Ao] %QL]-) Hx
Net TxINe] A9 ol AP Lol I3 ThsAol w2
o= yotHE
ShH, "xojet wxolel 3¢
wepz) e v, ool 4
=)o, Zt“ /39 zteol= %it ﬁﬁi "}E}"} 7]
T7ho) AL oket Zo® wokdL ol AY £

2 E4olu FefEQl Folot A7l WA AT

lo NE]

ox

UG
oEIOJE‘-LUrXﬂVrEHEH

POURSNE

N
o

m@ﬁmm
Ao p o

re
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of w2t AAIE AEOR IANE 7HAE ZloE wkddh
AT AAE vioz Nujat d7o] o] & =S AFsto]
¥, 34, B 59 £E A HRE, $REE 55 245
o] 49 Aol £=5 2AFo N, TlFo] AR AN S T
B & 2 lg Zlog wodd, ghd, Aol tig dANE
JHABE oheFet 7, ot 220M 24 AFE 5
3 AA2E FHFo =N FF wjFol olFAol it Fadt

2 AFoae Mafat sfFe] o5/ mhetS gjsh Bxet
TxNE GO R ol5AY, ole&E EAS A

olsAe &4 Ay} Gt mafjAPollA Hxe] o]5A
2= B 296.5 cm, TZR7+= B 395.1 cm, BAFA
= "z 7 257.0 cm, TR HF 254.7 cm?] o5 A
2 g Bo| £ F 2% A PoA © HAE o]Fe A2
2 =it ol A Zo mE zto]2 Ho|o, mafz]
Fo] 7 WAl s 4z 2717F 23, w79 F (foot)
< Wo] o]Fs7] 9 A AAHE Algshe ACE #
e},

ol5&E B Ay AgLRoM BN ol5&EE
7 39.1 cm/hr2 #AE|Q]t}. Y7 RejA|golx] Bx7h=
B 61.1 cm/hr, B2ME 7 122.7 cm/hrZ FAE ]
th. #W2gols "2xIHE 69.1 cm/hr, ¥XHE HE 67.8
cm/hrZ FAEQITh & Fo| o|5& % HluwZdy} x|z}t
HxIHol| vja] =2 2o vepdtt Z R 3718 o)F
&z o] AuA EAZAT Spearman 1= EA, HWAF
D% kol Ao Bk A A7)t ol 5& =T fe
4 Zol fl= ALog BAEIen (P > 0.05), ol 7HA9
A7)t 45 ole&Ert wEE on|gitt
AT AAE v R AHujnt mfjFe] o|5&EE ilesto]

54

9, B4, 2 50 22 A U5, YREE 52 A4
of 23] At =5 HFORMN, 7o) HE IYNS &
B8 4 9 Ao BUHt. S, ¥ Aot Ay
Q) 270 G2 WAHS 7T YUck. web A4H A7
of thoret @7ustol it A7E EA ARE FAFO 2N
W% NS Bel 9 B3| i 2% Juast 2 2
oz AE®.

2 A7 SRR Y £ FolgdiHo] £
x 9 o]FA ZAP dF389 (NIER-SP2017-197) ¥gto=z
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