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ABSTRACT

As one of endangered species, the habitat status of Cristaria plicata was studied in thriteen different streams
inflowing into the Nakdong River. The distribution of C. plicata was confirmed in six streams (Yangsan Stream,
Milyang River, Sangnam Stream, Hwapo Stream, Jucheon River and West Nakdong River), and was highly
concentrated in the Milyang and Jucheon Rivers. The surveyed stream where the species was found were
characterized by slow-moving or stagnant water and a muddy substrate. C. plicata was most frequently observed
at water depths of 1.0 to 2.0 m (90.6%) and in mud depths of 10.0 to 30.0 cm (97.8%). Water quality factors
appear to have a minimal impact on the habitat of C. plicata. However, in the case of DO, levels below the
minimum concentration required for biological habitation (4.00 mg/L) can negatively affect growth and, in severe
cases, lead to mortality.
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M E Aol ol= 7 HEAVIMER EIEHI oy A
A& zekst AgejshyQl A= n|Eet AAoly, 2011
Flol@tho| (Cristaria plicata) = #¥ (Unionidae) FAAAES AT (IUCN, International Union for

o] &3t olujEiRE FAHE A HF7] oKIN¥E 1IF Conservation of Nature) ©| ZMEZo] JE HEZ (DD.
Zol| aFste, FW MAsHe GemiFFel 7 di@gEel Deficient) W2 SA1=lo] 3t} (Bogan and Cummings,
sttt 2011).
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Distribution and Habitat characteristics of Cristaria plicata
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Fig. 1. Map showing sites surveyed in the Nakdong River
watershed. YS 1-4: Yangsan stream, HJ 1-3: Hwaje stream,
DP 1-3: Daepo stream, SG 1-3: Sogam stream, WD1-3:
Wondong stream, YC1-2: Yeocha stream, MYR 1-4: Milyang
river, SN 1-3: Sangnam stream, HP 1-4: Hwapo stream, JCR
1-3: Jucheon river, DC 1-2: Daecheon stream, WND 1-4:
West Nakdong river, JD 1-2: Jukdong stream.

Ae ez AASIILE (Table 1, Fig. 1). A& A4, BASYS Fdohe e FHeR zARIgloH,
20113 45 8U7HA] Z+ shHEE 2-470A A& AA5to] Aol #2HE este] 2-471213 & AT Aol
2A1E AASC ol ol 2w MASHE SAA £3} 8g olgd
270l o2 WHe 23a9o8, 24 10 m olHelAE
2. ZAMY Scube divingE &3l M4 o7& sttt MAAY &
1) Holrgol #E ARAY ANLES THoksis] o) 7 AR $ER (5 x
UE7 25 99 ANl dAEE RUSHS dae 5 m) & Axiste] JFEAE AAlsech
2 AAolRE ZATh ZARA AAA f40l Ag ¢
Table 1. Administrative districts and GPS coordinates of each stream Surveyed
Sites Administrative district with Latitude and Longitude
Yangsan stream (YS) Dong-myeon, Mulgeum-eup, Yangsan-si, Kyeongsangnam-do (N 35°17'15", E 129°00'42")
Hwaje stream (HJ) Hwaje-ri, Wondong-myeon, Yangsan-si, Kyeongsangnam-do (N 35°20'00", E 128°58'18")
Daepo stream (DP) Mae-ri, Sangdong-myeon, Kimhae-si, Kyeongsangnam-do (N 35°19'00", E 128°58'09")
Sogam stream (SG) Mae-ri, Sangdong-myeon, Kimhae-si, Kyeongsangnam-do (N 35°18'44", E 128°58'10")
Wondong stream (WD) Won-ri, Wondong-myeon, Yangsan-si, Kyeongsangnam-do (N 35°22'04", E 128°55'02")
Yeocha stream (YC) Yeocha-ri, Sangdong-myeon, Kimhae-si, Kyeongsangnam-do (N 35°21'44", E 128°53'42")
Milyang river (MYR) Oesan-ri, Sangnam-myeon, Milyang-si, Kyeongsangnam-do (N 35°23'01", E 128°48'29")
Sangnam stream (SN) Oesan-ri, Sangnam-myeon, Milyang-si, Kyeongsangnam-do (N 35°22'14", E 128°47'41")
Hwapo stream (HP) Sisan-ri, Hanrim-myeon, Kimhae-si, Kyeongsangnam-do (N 35°21'08", E 128°48'14")
Jucheon river (JCR) Daesan-myeon, Uichang-gu, Changwon-si, Kyeongsangnam-do (N 35°20'28", E 128°45'11")
Daecheon stream (DC) Hwamyeong-dong, Buk-gu, Kimhae-si, Kyeongsangnam-do (N 35°14'33", E 129°00'22")
West Nakdong river (WND) Yean-ri, Daedong-myeon, Kimhae-si, Kyeongsangnam-do (N 35°13'47", E 128°59'16")
Jukdong stream (JD) Yudeung-ri, Daesan-myeon, Changwon-si, Kyeongsangnam-do (N 35°20'39", E 128°44'45")
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olatsta qlmtel 4BUAS Fohur] gl 28 27
stgic. £8592 g2495%7) (VST 556 MPS) & A
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Holthdole] XAlo] A== 13705k g R
shdE 2-470A -2 Aol MA QRS RAKSIGOH, F 6
7N S (PR (YS), WFE (MYR), A& (SN), I=A
(HP), 47 (JCR), A&7 (WND))ollA A4lo] gelelg]
=2

YA (YS-1, 2) oA 13-167H4] (0.5-0.6 indi./m?, =+
1.5), 2% (MYR-1-4) oA 3-150 > 7§4l (0.1-6.0 >

_|\l

C

indi./m% + 63.0), %Lc%zd (SN-2, 3) ol 2-670] (0.1-0.2
indi./m? + 2.0), 3tZA (HP-1, 3) ol 2-127H7 (0.1-0.5
indi./m? + 5.0), iL (JCR-1-3) °lA 3-150 > 7#x)

(0.1-6.0 > indi./m? =+ 62.4), AY57 (WND-2, 3) oA

gE=Z47] (HACH 2100P) & o|-§sto] EE& (Turbidity, 2-7704 (0.1-0.3 indi./mz, + 2.5) HYE Husit Aoz
NTU) & 345t 2+ 24359 Z43kol tigh 2ol ZAE T ZAAA § BEE MYR-l2 9454 U F
FIHL t- 1A (T-test) 22 A3 27, 2347 JCR1L 957 U4 382 JCR-3S F8%]

°:‘°11 M Be BEE EYJ) (Table 2). D‘O% MYR-19]

Zat ¥ 0% $ A AFFe = E8at] HoH FAo] o] RojFY o

i A, 47 R 19 A% 3t Y27 99Ho uy

1. HojudA o] B x W3} o] Ax)E o] 911, e %HE]EEOH olslo] whAE

Table 2. The number of Cristaria plicatafound in site surveyed

Number of Individuals

Site YS HJ DP SG WD YC MYR
Live Dead Live Dead Live Dead Live Dead Live Dead Live Dead Live Dead
St.1 0 40 > 0 0 0 1 0 0 0 0 0 0 150 > 175 >
St.2 13 7 0 0 0 0 0 0 0 0 0 0 3 0
St.3 0 0 0 0 0 0 0 0 0 0 8 %
St.4 16 0 3 0
. SN HP JCR DC WND JD
Site Live Dead Live Dead Live Dead Live Dead Live Dead Live Dead
St.1 0 0 12 2 150 > 75 > 0 0 0 45 0 0
St.2 6 9 0 5 3 5 0 0 7 14 0 0
St.3 2 4 2 3 40 > 35 > 2 25
St.4 3 0 0
. No. of individuals (Live)
Site .
Range indi./m? Mean (= SD)
YS 13-16 0.5-0.6 14.5 & 1.5)
MYR 3-150 > 0.1-6.0 > 41.0 > (= 63.0)
SN 2-6 0.1-0.2 4.0 (= 2.0)
HP 2-12 0.1-0.5 7.0 (& 5.0)
JCR 3-150 > 0.1-6.0 > 64.3 > (+ 62.4)
WND 2-7 0.1-0.3 4.5 (£ 2.5)

(YS: Yangsan stream, HJ: Hwaje stream, DP: Daepo stream, SG: Sogam stream, WD: Wondong stream, YC: Yeocha stream,
MYR: Milyang river, SN: Sangnam stream, HP: Hwapo stream, JCR: Jucheon river, DC: Daecheon stream, WND: West
Nakdong river, JD: Jukdong stream, ‘-’: none surveyed site)
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Table 3. Depth distribution of Cristaria plicatain which live or dead individuals are found

Number of Individuals

Site Water  Distribution Mud Live
Depth (m) Depth (m) Depth (cm) Dead
indi. indi./m?
YS-2 1.0-3.0 1.5 15.0 13 0.5 6
Yangsan stream
YS-4 2.0-4.0 2.2 20.0 16 0.6
MYR-1 1.0-2.0 2.0 20.0-50.0 150 > 6.0 > 75 >
. . MYR-2  1.0-2.0 2.0 30.0 3 0.1
Milyang river
MYR-3  0.5-1.0 0.5 20.0-30.0 8 0.3 2
MYR-4 1.0-1.5 1.5 20.0 3 0.1
SN-2 0.8-1.2 0.8 30.0 6 0.2 9
Sangnam stream
SN-3 1.0-1.5 1.5 20.0 2 0.1 4
HP-1 1.0-2.0 2.0 20.0-30.0 12 0.5 2
Hwapo stream
HP-3 1.0-1.2 1.2 20.0 2 0.1 3
JCR-1 1.0-1.2 1.2 20.0 150 > 6.0 > 75 >
Jucheon river JCR-2 1.0-1.5 1.5 20.0 3 0.1 5
JCR-3 1.0-1.2 1.2 20.0-30.0 40 > 1.6 > 35 >
. WND-2 1.5-3.9 2.5 20.0-30.0 7 0.3 14
West Nakdong river
WND-3  1.5-2.5 2.5 20.0-30.0 2 0.1 25
Distribution Number of 1nd1v1du;ls . Mud Number of 1nd1v1dua}l)s .
depth (m) Range  Mean (= SD) YOI()OC/)]; 100 depth (cm) Range Mean (& SD) ro;()oc/n; ron
0 ()
< 1.0 68 7 (= 1.0) 3.4 10.0-20.0 2-150 > 27 > (x 50.5) 45.3
1.0-2.0 2-150 > 37.8 > (= 57.6) 90.6 20.0-30.0 2-150 > 36.5 > (+ 52.2) 52.5
2.0 > 2-16 8.3 (+ 5.8) 6.0 30.0 > 3-6 4.5 (= 1.5) 2.2
FEE Ho|x it} Fol¥tiiol= mjzto] A1 AMAAY o] LA, HAE FAstaL glon, F4lo] ZojA= 77t
o 5o] AgHols], §4147] (glochidium) o] olFel 3% o Wio] Wekshe Aoz ZAPEIT
sto] ito] o]RojZ|BE THAH SHAoA HFHor 2 MAAY 42 0.5-4.0 m (mean 1.5 m, + 0.61) & &

shs o=z gekddh

2. A AE7

om, FHoptryio] A4 2 £42 1.0 m olstollA 6-8
704 (mean 7704, £ 1.00) 2 3.4%, 1.0-2.0 m ©°llA
2-150 > 7HA| (mean 37.870A), + 57.15) & 90.6%, 2.0 m

AAjo] geld shd2 Y54 2F #9 9T oot /& ool A 2-167H4 (mean 8.37H, £ 5.79) & 6.0%2] H|

200 — . 160 — -

175 + (A) avs 140 1 (B) ovs
§ 150 uMYR 3 120 T uMYR
2 125 2 100 |
T osN 3 oSN
£ 100 £ 80 ¢
5 s SHP 5 60 & SHP
£ £
2 50 OJCR 3 40 + OJCR

25 20 -

AWND ﬂ BWND
0 S -1 o 1
<1.0m 1.0-20m 20m> 10.0-20.0cm  20.0-30.0cm 30.0 em>
Depth (m) Depth (m)

Fig. 2. Number of Cristaria plicatafound in each water and mud depth interval (A: Depth distribuition, B: Mud depth,
YS: Yangsan stream, MYR: Milyang river, SN: Sangnam stream, HP: Hwapo stream, JCR: Jucheon river, WND:

West Nakdong river).
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C. plicata

Stream bottom(Mud)

Fig. 3. Cristaria plicataburied in mud bottom.

& B3Ik Joz ZAEUL, #4 1.0-2.0 m HLlolA

Aok AL RESE A2 SN (Table 3, Fig
2). Lee (2011) £ 457 WHE 9 Flojurizo] 444
SRiTolN Ha RE SHE 15 m olshE Hug v Qe

™, olgt HlWA] ARG AHE Hol= Zlog woE
MAZY @2 Zlo]= 15.0-50.0 cm (mean 23.7 cm, +
4.99) & Hglow, W3E Zlojo] w2 Foj¥fyo] Ex+=
10.0-20.0 cmollA] 2-150 > 7HAl (mean 277§, £ 50.49)
2 45.3%, 20.0-30.0 cmollA] 2-150 > 7HA| (mean 36.57H
A, + 52.23) & 52.5%, 30.0 cm °]dollA 3-6704 (mean
45704, £ 1.5) 2 2.2%°] H|EZ BEXEstE= 7102 ZALE
A, W=o] Zo]7} 10.0-30.0 cm HEANA 97.8%= 2|t}

Table 4. Water quality of the habitats and unconfirmed sites

Korean J. Malacol. 41(1): 1-7 2025

AAANAZE BaEste 202 AU} (Table 3, Fig. 2).

Holttho]l MAPEE HH {7]80] FHeH W3 7
A (burying) EIZ 9x3k2, 4ETol e W2 £9E
W uto g of 50 cm HE LEAA Hol@Ee s oz
werE (Fig. 3). SHEAE YA} oje 23 Aot ufe of
3 Boee AE (Sil) 2o HHES We Aoz Qs
of mzte] gl A4jo] olHT ujER 927} glon], ¢
E532 Hafsto i% ‘3—! HoldH 59 ZolE z2sto =
werE) w3, goj9lo] Hi §7]
Eo] 2 e EEH%}J wjz}e] ¢l (burying) ©] oj&

2ad 83, 71098 H2 502 248 Sae o
wejgole] MAjolrloz BAY & Zo wuwr,

3. olgsty 2 |

MAZAY olgtety £d Z4 Ai H7|1M=E 281-1,183
us/cm (mean 540.43 ps/cm, *+ 263.98), &4 (DO)
2.74-16.10 mg/L. (mean 9.25 mg/L, = 3.41), pH
7.288.89 (mean 7.94, + 0.49), S 53-39.4 NTU
(mean 19.06 NTU, + 10.16) & Yt H]AA2)9] 3¢
HANAEE 126-497 ps/cm (mean 298.06 ps/cm, =+
109.47), &&44% (DO) 0.45-10.8 mg/L (mean 6.62
mg/L, £ 2.65), pH 6.60-8.77 (mean 7.51, & 0.61), &&=
3.7-40.1 NTU (mean 19.98 NTU, + 10.54) & vtebgch.
ol5 &9 zto|7} ulE 7HA=A] o HE BASH] Q) t-
A% (Ttest) & ANIgon], AaRIh HIAARZE Ffol=
ooz} gl ZoZ vehgtt (P > 0.05) (Table 4, Fig. 4).

HA7|HMEE (Conductivity) o 4% 2dY FY B=< &
F 59 Aolz FA o zpol7h TSI, pHE 8.00 o
O2 52 4% £F (algae) of Aoz 350 &4
v Yo R Qs Hxst & 4 Jloy, o]gdt Aol A
olsrjolo] %ol nlx|k JEL Hlnjd Aoz B,
SE4AF (DO) 9 4 dHHyoz HEMNALS she
oF 4.00 mg/LE Fol¥tiyol7t MAlste SHHEL iR
o2 FZeka o, AUEZ (WND) o A9 W %
He Belom, Aolgle A div] £ JHA7 B2 Ao

Habitats Unconfirmed
Parmeter
Range Mean (= SD) Range Mean (= SD)
Conductivity (is/cm) 281-1,183 540.43 (+ 263.98) 126-497 298.06 (+ 109.47)
DO (mg/L) 2.74-16.10 9.25 (£ 3.41) 0.45-10.8 6.62 (+ 2.65)
pH 7.28-8.89 7.94 (£ 0.49) 6.60-8.77 7.51 (* 0.61)
Turbidity (NTU) 5.3-39.4 19.06 (= 10.16) 3.7-40.1 19.98 (+ 10.54)
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Fig. 4. Ranges of Water quality measured in six streams.

ZALESITt ol f&Akae] SE7h Flourio] g o
g 70, 557} 2ol A 49wl o2 4 e Aoz
e,
2 o

gs7 stpddel gdaiue dgom FHomrjHole)
Aol oL 13 sde tiem 2AE AAset
ZAT & o7l Sh (A, TR, A, HEY, 27
7

)
2-150 > 7HAl (mean 37.8 > 7HA) (1.5 indi./m? + 13.7)
B ZAEReH, AR F EIE (MYR) soHR9
MYR-1, #8% (JCR) % - st7A1Y JCR-1, 304 7174 ©ol
HEsh= 2oz YT AAlo] FolE sk f£0] A
9] gAY, BAFYS FAote, st AL WIS olF
£ AoE A

Holgigol MAlsts £ £42 1.0-2.0 m HeollA
2-150 > 7HA| (mean 37.87HA), 90.6%, A &AW #Zo] 7
0]+ 10.0-30.0 cm BE9ollA 2-150> 7HA (mean 31.4 > 7
A), 97.8%= 7V B2 TEZE EAth

AAZY olgtsty £ P H7|HEE 540.4 ps/cm
(+ 263.98), &AL 9.25 mg/L (£ 3.41), pH 7.94 (+
0.49), Er%= 19.06 NTU (£ 10.16), HIMAAW HF A7)
T 298.1 ps/cm (£ 109.5), 844 6.62 mg/L (=

2.65), pH 7.51 (+ 0.61), % 19.98 NTU (+ 10.54) &
Uegton, Aaz|et H]AAZ|7E 2ol 7} oju|E 7kA]&A] of
Be 245h7] 98f -4 (T-test) & AXGH A} o]t &}
ol 9u7t gl ASR YTt (P > 0.05). A7HEE,
pH, % 52 Folgtyiole] AAo| u|x|& FF AT
oL}, 8&44 s A BEANALs §EMA B2 (¢
4.00 mg/L) H} 22 73 AYgof JFo] WAYstL, HAol
o2 U AoF o)

r

¢
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