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ABSTRACT

Although Cristaria plicata is protected as an endangered species, ecological research on this species remains
insufficient. This study conducted experiments on the mobility of C. plicata. The results of the movement distance
measurement showed that the mobility was higher in sand area (300.2 cm) than in mud area (69.4 cm). The
difference in mobility is considered to be due to differences in the physical environment and food availability. Sand
area have large changes in the physical environment and an unstable distribution of food sources, so it is thought
that movement occurs to increase survival stability. The average locomotion speed was found to be slow at 6.62
cm/hr. This means that it is highly likely to be easily exposed to survival risks such as rapid water level decline.
Spearman rank correlation analysis between individual size and movement distance/speed showed no significant
difference (P > 0.05). That means that individual size does not directly affect movement distance or locomotion
speed. The results of this study can be used as important data for securing the survival stability of C. plicata and
protecting and managing its habitat environment, and can be especially useful in determining the discharge

amount and rate of dams, weirs, and reservoirs.
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Migration of Cristaria plicata

Collecting area

Fig. 1. Map showing the collecting area (A: habitat environment, B: Scube diving).

Table 1. Administrative district and GPS coordinates of collection area

Collection area

Administrative district with Latitude and Longitude

Milyang river

Oesan-ri, Sangnam-myeon, Milyand-si, Gyeongsangnam-do
(N 35" 22' 57.97", E 128 ° 48' 21.08")
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Fig. 2. Map showing the study survey area in the Nakdong River (A: Sand area, B: Mud area).

Table 2. 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
(N 35 28' 23.78", E 128 * 24' 12.70")
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Migration of Cristaria plicata

Fig. 3. PIT-tag equipment and C. plicata PIT-tag application. (A: Poket-reader, GESreader 3S), B: Stick antenna,
GES3S), C: PIT-tag, D, E: Applicaton of PIT-tag).

Table 3. Size and survey area of C. plicata

Movement dsitance

Locomotion speed

No. I—(Irerfn};t Izilrgrlgh m‘iﬁ? PII'E'(;cag Mud area Sand area Sand area
) Sep. 08-14 Sep. 08-20 Sep. 14-20 Oct. 16-27

a 110 220 59 7230 O O

b 105 198 56 7017 O O

c 127 258 77 7090 O O

d 130 260 68 7062 O O

e 97 188 54 7140 O O O

f 51 59 12 7091 O O O

g 106 203 57 7178 O O O

h 141 283 78 7096 O O O

i 123 238 60 7087 O O

S99 7P EA2017-245) S ol S AA|
stlch. A= e FUAF Y W sk &
$)o]| sigstH, Scube divingg °]&3to] £ 9IS AHF

97, AgEe T YMAA0 AAIRT (Table 1,

2. 234 L A7)

FAojaeizol ool e A 54 BRol 9IxIst
L owxgs B Yel AYPATE Axstel MAs]

o}, #21dL 9 (small irrigation pond) FEfS o|F=
xow 44 279 E94 &4 (9, 7%, L 5) W
35 AA W Aol YA|sta, AP 24 AW
Stof] AAHAQ JFS e A Gol| YAt Ut} (Table 2,
Fig. 2). o578 34 9 ol54x: 24 492 20174 9¢
HE 10€712 Attt (o] 8 54 20179 9¢ 8Y
204, o]E&% BA 20179 109 16¥-279).

3. 01578 34
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Fig. 4. Movement distance of C. plicata (A: Mud area, B: Sand area).
Table 4. Movement distance of C. plicatain in Mud area
No. Start Finish Length (mm) Distance move (cm)
e 188 20.0
f 59 28.3
g September. 08 September. 14 203 28.3
h 283 Burying behaviour
1 238 200.9

olsAg 42 AdYdTu HW% A7\ £ ol
A7 o AHARE F4sto] 715F Di Y 71
tigt olsA2E mHetstr] 9lsl ““‘xloéoﬂ 574 (e, 1, g,

i), 2 Gl 4704 (a, b, ¢, d) & Z2Z UirolA Al<>ﬂ 4. o) E&E 4

AdE AT o] 591x] oot 9% A EAS skl olF&E BAL JFEY Bl BASlen, AT
H, ARty o2 7= opAElE o &3, TR o] FAl A AFBo] CCTV (IDIS Camera: MT0305BR, 3H4H]: IDIS
A 2871 93, X|mieto] o2 Ao Ut wEtA 2 DV-1104) & Ax|sto] Y-S HASIgih. &S &l
Aol HrgtH oz ARgo] 7Hsd PIT-tag (Oregon Foluldt ool wEE AIE HiFer olF AFL FE,
RFID, QTY 100 12.0 mm HDX) & =iz} 9% 2519 F olEAIZ, olEAE FHsA, ol AT olEA Eli
onj Fdj&h”] (Oregon RFID, Gesreader 3S) & ©o|-& ettt FAoldtiole] 27 (24, Z4, ZHF) & oF

Zta, ZHE)  9F oleAge AuAEE 2] Hlsh
Spearman rank correlatione 53 245t}

mQ -{o['

U'_r_?l',

=
sto] ARHEE 7ISSHleh o' A 91X FAL £z JWdE  &AS7l 98l Spearman  rank
PIT-tag 435 (Compatible, Stick antenna, GES3S) correlationg 3 #4313}

< o] &3IIT} (Table 3, fig. 3). Fol®tigole] a7] (24,

_13_



Migration of Cristaria plicata

Table 5. Movement distance of C. plicatain in Sand area

No. Start Finish Length (mm) Distance move (cm)
a 220 286.4
b 198 345.2
. September. 08 September. 20 958 161.9
d 260 407.9
e 188 Burying behaviour
f 59 Burying behaviour
g Septembr. 14 September. 20 203 Burying behaviour
h 283 Burying behaviour

Table 6. Locomotion speed of C. plicata(Sand area)

Distance move (cm) Locomotion speed

No. Start Finish Locomotion time Length (mm) (em/hr)
LD SD
a(1) gﬁogzr.: - Detober. io 6 hr 58 min 220 90.0 65.0 12.9
a(2) gﬁ(’gsr‘: ?z gﬁoggr.: 21‘3 6 hr 51 min 220 60.0 10.0 8.8
¢ Sﬁoggr.: ;71 gﬁ"ggﬁ ;1 6 hr 03 min 258 20.0 15.0 3.3
e I?l\c/ltogsr': (1)? gﬁoggr.: 11; 5 hr 17 min 188 30.0 25.0 5.7
h gﬁoggr.: %)2 gﬁ"gzr‘: 112 4 hr 14 min 283 10.0 8.0 2.4

*a(1): first move, a(2): second move
*LD: Longest distance, SD: Shortest distance

Zot sl 0

2

1. ol5 A #4

ool  o]FAT  FAHL
(2017.09.08.-09.20.) & 97HAE thFo 2 X9
3 A 6UT WPl AHAE o] 5ol W2 A
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&3t & 8704 (a, b, ¢, d, e, f, g, i) o|Fo] &l
g9l1, o] 2= 2441 20.0-407.9 cm (mean 184.8
cm, + 142.6) 9 o]FAEE Bt

W2l A 627 (2017.09.08.-09.14.) £ 4704 (e, f, g,
)] o]zo] &IF9, 20.0-200.9 cm (mean 69.4 cm,
+ 76.0) 9] &2 ol5AZE BAom, o]5stA] %2 17HA
(h)= &Y (burying behavior) ZJEi2 ZAIE| T} (Table
4, Fig. 4(A)).

Ao A= 1297F (2017.09.08.-09.20.) & 4714 (a,
b, ¢, d) 9 o]Fo] &Ql=1, 161.2-407.9 cm (mean
300.2 cm, =+ 91.0) 9] o5 2E Bt WA Po|A =af
APo 2 olFsto] AT MAlE 20179 9¥ 14YL-20Y€7}1A]
Agsteloy, olF glo] &Y (burying behavior) A& 2
ZAHE AT (Table 5, Fig. 4(B)). & AAAHL a2
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lo

o
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e el ox N\

o

Ztolgt o5 g el ztolE Elou, §9449 o7t Y=
Aoz vt (P = 0.016).

ZF A 271 (A, 43, ZHE) 9 o572 e] AudA
5 BAS A3} e gl ZoE wod 72, Ztaet
ol57 ] Spearman rst 72 0.611, Z+&3t o)A e
Spearman rs= 0.5152 9] FW/d2 vetliied, Z+ 7
A 27)9 o579 R 9u7t gl ZoE wid
(P > 0.05) (Table 7).

2. 0154 E 24

ols&EE JA4EY (CCTV) & S Fouldt Tao] &
AIE AME HIgOoE o3& =S EASI J4Ed AY
2 HH olF/do] &2 HAFolA HHS AHAISHICE
= 470A (a, ¢, e, h) 9 o]F0] Yoz FYF=Jon, azf
Ae Fa ool BRI o]Fo] TEH AIZR2
16:48-09:24 Alo]2 &2 QFojA A AlZto] F2 o]E3gt
Aoz ZAEQL. F o]FAIZRE 4 hr 14 min-6 hr 58
min (mean 5 hr 52 min), °]5#2% 10.0-90.0 cm
(mean 42.0 cm, * 29.26), HAA7AZ+= 8.0-65.0 cm
(mean 24.6 cm, + 21.04) & ZAE T & o]FA|7H o]
SAYE PO R AN o5& E BASH A} 3.3-12.9
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Table 7. Spearman rank correlation analysis of accumulated movement distance and locomotion speed with

individuals characteristic

Length Height Width

Movement distance rs 0.611 0.611 0.515

P 0.108 0.108 0.192

Locomotion speed Ty -0.667 -0.667 -0.667

P 0.219 0.219 0.219
cm/hr (mean 6.62 cm/hr, £+ 3.84) o] HYZ EXgjo] » g Bloy foide Zole gle ASE Yyt
g o]5& =5 ERH (Table 6). (P > 0.05), ol 7HA1e] 2717} ol Aol AHAR FF=

ZF WA 3719} o]l & =] FUIAE EAT A} A o XA &g ojujgitt.

gol glv ez A= AuyA 24 Az o]F&E AL o]0l =2 Zafjx| Yol AAsHlon,
Spearman rs& 27} -0.667%2 &9 &¥/dE YEHHoH, FEEDYE Tl F olsARL oleAYE AAE HIEFoR
Zt AE 3719k o]l & =7 fo/de] Aol= 9n| gl A AZVE ol e&EE UEHILE olF&E AdolA 47449
oz goHh (P > 0.05) (Table 7). olF FAol FY= e, olFo] TEH AT 16-10A] A
o|2 &2 29 RE A ARtto] F& o|5d AoRE e
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e A4Hel A7e Tl Bl e A7E B
A2E FARORH FF ANTY Bel 9 BIo) o F
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