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ABSTRACT

The reproductive ecology of freshwater bivalve, Unio douglasiae in Lake Uiam were examined from March 2014 to
February 2015. The gonads distributed in reticular connective tissue, the dioecious clams take an internal
fertilization and fertilized eggs are stored in the foster-sack in the gills, then the hatched juveniles are released
outside after an ovoviviparous process. The gonad index (Gl) began to increase in April, reached the maximum
value in July and to decrease in August. The reproductive cycle of U. douglasiae can be divided into five
successive stages: multiplicative stage (November to January), growing stage (February to March), mature stage
(February to May), spawning stage (April to September), recovery stage (August to December). The spawning
periods were from April to September, and the main spawning occurred between April and July. The shell length at

50% group maturity was estimated to be 29.4 mm.
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Fig. 1. Location of the study area and sampling sites.
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Fig. 2. Montly variation of water temperature at Lake Uiam,

Gangwon-do, Korea from March 2014 to February 2015.
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Table 1. Sampling numbers and measuring characteristics of Unio douglasiae (Mean +
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2. 34943

20149 3¥%E 20154 297HA] & 4807049 TxANE
ARsG e, AF 4L 67.76 + 9.30 mm (19.24-86.54
mm), B 2= 32.96 + 3.91 mm (10.48-41.43 mm), 3
T ZFEL 22,40 + 3.15 mm (7.23-28.97 mm), I AL
36.82 + 12.00 g (1.00-74.99 g), A1 F5= 9.09 £ 2.71 g
(0.23-17.23 g)°]%t} (Table 1).

wxe 247 (SL) o w3 43 (SH), 2F (SW), A
T (TW), 55 MW) 9] Zudd2s =43 A3+ SH
= 0.3882 SL + 6.6541 (R* = 0.8543), SW = 0.305 SL +
1.7225 (R* = 0.8137), TW = 0.0003 SL>"%® (R* =
0.9441), MW = 0.0002 SL***** (R? = 0.8246) °|3ith
(Fig. 3).

3. MREE 2|50} $3% ]

2 F Baohe] 9F vlEkE 0
L AP 3T 6WAAE ST BAS el
o7} 720l ke Z7HE ¥ 89800 T3] ol ¥ 10903
o Z7hstel 1193 199 Agke vehigic, $5% u=
Mgke sk Ak A% dehdele (Fig. 4.

0.16-0.222] M4

SD) at Lake Uiam,

Gangwon-do, Korea from March 2014 to Feburary 2015

Number Shell Shell Shell Total Meat
Date of length height width weight weight
shellfish (mm) (mm) (mm) () (g
Mar. 31, 2014 49 68.86 £ 7.91 33.14 + 2.93 22.64 = 2.64 37.08 = 10.41 9.06 + 2.28
Apr. 25, 2014 67 67.60 + 6.52 33.47 + 3.04 23.11 + 2.28 37.07 £ 9.06 8.80 + 1.86
May 21, 2014 48 71.34 + 5.82 34.04 + 2.04 23.26 + 2.18 39.99 + 9.08 9.42 + 1.79
Jun. 17, 2014 46 70.05 + 15.11 34.15 + 7.07 22.87 + 4.94 43.14 + 15,54 10.23 + 3.85
Jul. 16, 2014 49 65.34 + 10.06 32.03 + 4.43 22.12 + 3.59 36.94 £ 14.66 8.76 + 2.74
Aug. 28, 2014 25 71.37 £ 7.92 32.92 + 8.25 23.75 + 2.28 42.37 + 12.67 8.87 + 2.95
Sep. 17, 2014 49 64.26 £ 9.99 31.62 + 3.86 20.52 = 3.19 31.28 = 12.35 6.66 + 2.29
Oct. 28, 2014 29 68.97 £ 6.49 33.83 £ 2.39 22.60 = 2.27 36.91 + 9.43 9.25 + 1.97
Nov. 19, 2014 30 59.28 + 11.80 29.95 + 5.17 19.50 + 3.83 25.43 + 13.37 7.46 + 3.25
Dec. 12, 2014 30 71.02 £ 5.09 33.95 + 1.89 23.12 + 1.95 39.69 + 7.84 10.89 + 1.68
Jan. 19, 2015 28 66.77 + 5.36 32.23 + 2.15 22.18 £ 1.75 33.68 £ 6.77 10.50 + 2.05
Feb. 23, 2015 30 68.78 + 6.26 33.66 + 2.24 2294 + 2.36 36.72 £ 9.17 10.58 + 2.14
Total 480 67.76 £ 9.30 32.96 + 3.91 2240 + 3.15 36.82 + 12.00 9.09 + 2.71
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Fig. 3. Relationship between shell height (SH), shell width (SW), total weight (TW), meat weight (MW) and
shell length (SL) of Unio douglasiae at Lake Uiam, Gangwon-do, Korea from March 2014 to February

2015.
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Fig. 4. Monthly changes in condition factor (CF) and flesh weight rate (FWR) in Unio douglasiae at lake
Uiam, Gangwon-do, Korea from March 2014 to February 2015. Each value represents the mean +

SE.
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A zo] A E7} YA =90} (Fig 5).

A2 A A 119 TREH 1970 2] AR 94
WAl FL45A] AR AR ES = A as A
et o] Al7lells Aie] AAAEI} Y F EHE &
Az Ax 29 Fdel A7} ol 299 27]
+ Aon, Az A= 295 Uehytch 295 AA
2] 7t 5A43] STHERA 2 diiels AAES}E e
7] AR, o)F 743 AR 7} Eolubn, 69714
A7}t AAERE WA R 343 Holyith 49 FEiE A
ZgellA WAde] dojut wlo] 9l = lAIRt Foo] x]&A
°F o 9] el AsEl AT 1197 = WA o]
o]FoiZth. 119 FToHE 12970+ WA F 32 A}
vl 2 AAxA o7 diA=Er Aie F4250 (Fig 5).

o] A4 dhgE ARgolAQl BAE daeh 4o
nrdaA 7L v)dk Aeke z Wity BESAE 119
FE] 197k Rk wi e et 19 E95 A
Aeh. A7) 295 397k Yelgkon, 29l <
= 80%, TS 50% o] MAZF A7) dAE e
ok Ag7)E 29 59714 =9, 399l

£ A3 F 147 2900l Wda el Jekaslo] FslA|,
s

&
£l

Fig. 5. Histological identifications of the gonad stages in Unio douglasiae at Lake Uiam, Gangwon-do, Korea from
March 2014 to February 2015. Mu: multiplicative stage, G: growing stage, M: mature stage, S: spawning
stage, R: recovery stage. Scale bar = 50 ym.
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Fig. 6. Monthly frequency variations of the gonadal stages of
Unio douglasiae at Lake Uiam, Gangwon-do, Korea from
March 2014 to February 2015. Female (m), Male (o).

F7o] I 75%, 90% olAke] AAI7F AL GHAE YEeR)
ot} Atebr): 49RE 997kx] Yehton] E3] 49%E 7
71A] AR 729 60% o)Ake] A4 A ©HA1E B
Sk, 537 A7) £ 693E veir] ARsiel e
8UHE] 129717 80% o|AFe] A7} 357 A el
A3, 71 993 E 1197H4] 60% o)Ak AcA 3E-7]
A B3t} (Fig. 6).

5. A &) 2] 4* (Gl: Gonad index)

A1 5 dEAe dF AARAFE G A4S
0.00-3.90 ¥$], A4+ 0.03-4.00 M= Yehfjglon, 44
P b w5 Ao Wik g 2F 294
g 7Y LA} A&A o7 Zrleicty] 8del 7t
A7) GrolAl 3 129747 A|EAH 07 vrolal= A3 veh
Aet (Fig. 7).

-eo—female
—O-male
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Fig. 7. Monthly variations of the gonad index of Unio
douglasiae at Lake Uiam, Gangwon-do, Korea from
March 2014 to February 2015.

Fig. 8. Histological identifications in the brood pouch of Unio
douglasiae at Lake Uiam, Gangwon-do, Korea from
March 2014 to February 2015. A-B: early developmental
stage, C-D: late developmental stage, E: release stage,
F: recovery stage.

6. WhA 53 94 2 FAEA

AR del Asdt bt A 497 E s T 2
d L sk o] WHAIR o3l (Fig. 8-A, B), 54
dls 271 BT S T 5 3l (Fig. 8-B, O).
6478 1097041 4= B3 glochidia 4= 3l 5
Qslew (Fig. 8-D, E), 114€e< #A9E & 5389 1
Bt (Fig. 8-F).
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7. AEZH FH 244 L FASE (Group maturity)
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e 29.41 mmz A ST}
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ol o7t FA deksl S2AS W 59
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3 A% 3 98307 o]fE: orju] ukAZ o]%
oA glochidium §4°% ¥afeo] Aoz WEslt ¢
AZolr}.

WA o % olulsiFe] AAF] 2 A 57
o A BHE Fal Ao W Dol
Y F3 A4z el 442745 CD & olgstel
dgltt (Mann, 1979; Eversole, 1997; Chung et al.,
2001). 2o AAEFIE £AFTAY] (11-19), 847
(2-39), A% (2-59), A7) (4-99), 3%/ (8-129) =
FI3e,
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fu rlo
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X

Boolootian 5 (1962) °l 23}, AAlEE2 AesAel
w} A5 13] ARbels £ dF o] Akl o
& glom, A weEk AFAEEE  (year-round
breeder), =EHE ZI71E Alolo] Aleksl= dHAAERY
(summer breeder) I} =7} o|gsl| & Akl Akt
3= A4S (winter breeders) ©% EH3}th 2 o
TR wxiE AF 13, 4958 997kA] AEr)]l shAlA
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3 3 ARV = 4 E 197 Rl o= S
9] Qinglan® ] Tzl Aet7]]l 29-69Rohs tha =3
(Chen et al., 2010). ©]2]3t 2}o]E QinglanZF 7} S 714
el JA8te] FEueiEe o] o o} wasle] AbghA]
717 & o oA AFsks Zlew Akasi.

ffzAat wxole] FASE 2AlA 2P 20 mm wRE
MAe 25 vdseldla, 50%7t Asdte wAs A
29.4 mm=% FAEQIH o]+ Chen et al. (2010) ©]
Qinglan® Zx7)¢] HA4A5AAR] 27 27.6 mme +AF
g AE Hold) Aoz PASATE A e E
Ak 22 G2 AFE A 71EoE o)fE e, &
e A3 desoldd AWY AlTzel 27 9 em ofs}
= 2T 5 ok A4 ok 28y & A2,
2tz e MAlshs wxsle Hd 24 68 mmoln, A 19
mmel 4 2 87 mm7bA] AR = o] H3Y Aol oJshH 2t
sofl AAske diF-e] Bele TEAHTE = vk 1=
F 2 A7EAE vieew dxole] 221 FA Al
ek AAES Do d Aoz AmRch dA Y FAk el
A rle e s BEE T olA] ok 2y Ty
+ AFA S T sk BN B iR Folat o fe] Akt
STE FeAdAdA  Fad g8 sl glernw
(Shimizu et al., 1987; Yokoyama et al., 2002; Lee et al.,
2008; Kim et al., 2013), ©] Zol w3t Ha 4= Yej)
7444 rAE Sk 283 Zlolch

2 o

otz Ak gl dxEsle] 4T At AEE ot
317 $isted, 20144 39 20154 297HA] A,
A& Ao w2 ATt FAsEe] dEdstE
ARl 2l gk Zba, A, AF, S5k A
Ao A ABAFE (RY) £ 0.814-0.944F =2 AAAAS
gugich dxfe] galis Lspite] FHRe 8
Asls WAARA ] LE3 A3olAR, A5
A - T3 obr] abAjel A A E o] pATE obrh
o] BggellA F3AA Az Edhe del Ttk A
A 2|99 A HFpE 3.9-25.9CHA . LE vt
£ 0.16-0.22 HZ 3HAlel 8€-99] F2 & Ho
104 5€] Z7}38te] 1147} 199 0.228 AAL ®B3c) ¥
S5 E 21.3-31.4% % v|uk=e] L4 wislel e 7S
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