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Predation on unionid bivalves by the nutria Myocastor coypus in the Yodogawa River
and its characteristics inferred from dead shell samples

13+ Satomi KIMURA™, Tsuneo KARASAWA®, Kazunari OKAZAKT,
Toshihiro HOSHINO® and Nahoko NAGAYASU

So ISHIDA

Abstract: In the Yodogawa River (Osaka Prefecture, Central Japan), nutrias (Myocastor coypuis)
have been preying upon unionid bivalves since around 2010. We tried to infer characteristics of this
behavior, such as vulnerable shell size fractions and mortality rate, by sampling live and articulated
dead shells monthly from September 2012 to August 2013 at the Yakumo wando (groyne field) in
Moriguchi City. Between seventy and nearly ninety percent of dead Nodularia douglasiae nipponensis
shells had scratches that were judged to have been made by nutrias’ incisors during prey handling.
The mean shell length of scratched dead shells was larger than that of live ones in every month. These
tendencies were also found in the annual data for Lanceolaria grayana. By contrast, less than three
percent of live unionid shells had scratches. Although it was difficult to assess the exact rates, this
predation might account for the majority of mortality in N. d. nipponensis and L. grayana around the
study site. Nutrias apparently prefer comparatively large-sized unionids. Scratches were found on the
right shells more than the left in both N. d. nipponensis and L. grayana. This might indicate that most
nutrias around the study site attack these unionids from the right side. Prompt measures are needed to

prevent this mussel predation as it will have a harmful influence on the river's ecological system.
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L, EINTIZ20004- A LR IC s AR X, RILRAEAART D 7203 (F%, 2002; 7%, 2003) , fold 4%
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SN F0r0 & LT, WERSLHEYT Fig. 1. A nutria consuming the soft body of Nodularia
4 X@?ﬁ%%%ﬁ& el iz, WA ET 2 douglasiae nipponensis near the study site. A scratch

e (arrow) can be seen on the shell surface. Photo by
W DODDEERITH T &L Fumio Kinomura in March 2014.
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Fig. 2. Study site. Sampling was conducted in the seven sections (I—VII). The outer margin of II « IV ¢ VI and
the boundary line between I « IIl « V and II « IV * VI were defined by the water depth (about Im and 50cm,
respectively). Sampling effort was standardized for 30 minuteseperson at each section.
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K3, A 2 HAFHDOIEI OV EIZ L B L AL NLEOH (ZMKE, FRETVTILD20129F10H ). A: AR
Kot (L4 f5k, #R46.4mm). B: BED mIROE (4 27 A 45k, #F48.6mm). C: EHUIKOG
(P A)HH I NT A A5, #%F96.1mm). D: HHOBEMKOE (X~ A Jek, #K72.0mm). E: #5#
Kol (X~ 445, DEF—Af. SOFIIRELRREPTIEL2b D).

Fig. 3. Scratches on dead unionid shells (triangular arrows, collected in October 2012). A: straight scratch (Nodularia
douglasiae nipponensis, right shell, SL=46.4mm). B: repeated dot scratches (N. d. nipponensis, right, SL=48.6mm).
C: straight scratch (Lanceolaria grayana, right, SL=96.1mm). D: repeated straight scratches (Sinanodonta lauta, left,
SL=72.0mm). E: abrasive scratch (S. lauta, right, the same individual as in D. Cracks on shells occurred during sample
preservation).
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Table 1. Mean shell length of live, scratched and unscratched dead shells of three unionid species, and the comparison of
shell length between live and scratched dead shells. Nodularia douglasiae nipponensis are shown for each month, and
Lanceolaria grayana and Sinanodonta spp. as the sum for the year. SL: mean shell length + 1SD (mm).

Li Scratched Unscratched Mean SL of Live vs.
ve Dead Dead Scratched Dead
Species Sampling Term SL N SL N SL N Welch's t P
N. d. nipponensis 2012 Sep 42.6+12.1 117 50.3+7.2 46 47.349.3 14 5.02 <0.001
Oct 44.4+10.8 329 49.844.7 87 49.245.9 36 6.96 <0.001
Nov 34.0+15.0 45 49.5+4.9 21 40.5+7.2 6 6.23 <0.001
2013 Jan 34.6+16.5 44 50.3£6.1 12 46.245.3 2 5.13 <0.001
Mar 45.949.8 43 49.7+4.7 18 37.1+£12.6 4 2.02 0.049
Apr 40.3+14.0 61 51.1+4.5 64 48.0+6.2 15 57 <0.001
May 45.1411.9 80 52.445.1 82 49.0+5.4 15 5.06 <0.001
Jun 45.4+109 123 51.9+4.5 73 49.346.3 11 5.86 <0.001
Jul 44.0+12.7 145 51.0+4.6 36 52.0+7.4 8 5.34 <0.001
Aug 40.1+15.6 77 49.0+5.1 8 48.4+5.2 2 3.52 <0.01
L. grayana 2012 Sep - 2013 Aug 48.7+14.2 51 92.4+9.8 18 78.7+6.9 2 14.28 <0.001
S. spp. 2012 Sep - 2013 Aug 65.0+33.2 17 96.0+33.9 2 66.1+11.5 2 — —

BR

TN Tk o TRES %2.11’%0)175%%%5?7:%)% @754 HA @fﬁgﬁf{. 1’%% ) %i%béo;:fci
gk > = GORER (Ft D& - Ak D A - FeAiimigk) D, o
NIEAZHATDI By BYT 5 s 11 R REELE T 5 —TREORRE RS
"o 72D iE 14 ¥ A7 A Nodularia Table 2. Number of scratched and unscratched Nodularia douglasiae
nipponensis shells. Number of scratched shells are subdivided by valve
(left/right/both) and the results of a binominal test for left/right inclination
10648 1K, FE#% H3560ME 1K T dH - are shown (null hypothesis is L:R=1:1).

douglasiae nipponensis T, 4= H 7%

=, RWT Mo INTT —
7 k TheAIHH A Scratched Unscratched ~ Total 9% Scratched Probability of
Lanceolaria grayana ( 4 HS51 T — binomial test for
N gray ( e fi L R Both Shells L/R inclination
&, ER20MIK), FTHAE 00 sp 14 24 3 14 60 767 0.0352
Sinanodonta spp. (% 171K, 3¢ Oct 8§ 1 7 36 123 70.7 <0.001
n . ) . Nov 0 21 0 6 27 778 <0.001
BAEK) TH o7 TNTNOE 2013 Jan 19 2 2 14 85.7 0.0098
AR O%E#H (BaY - #L) O Mar 0 17 1 4 » 81.8 <0.001
BEVANIT AR, £ VHAID Apr 8 50 6 15 79 81.0 <0.001
L <o May 4 64 14 15 97 84.5 <0.001
1
WCTEHFA LI, P AT Jun 3056 14 1 84 86.9 <0.001
INTA & R THAB/IZONWTIE Jul 303 2 8 44 81.8 <0.001
WAEAE % 2 N4 L 5105 A 0 7 1 2 10 80.0 0.0078

T, A VHADEHOBREFY D
FEPAIZ34.0mm (20124E11 ) —45.4mm (20134 #3. G e+> 1 O A A EHOMEKRE & %R

- 2 (20134E5 3 ~813).
(=] AL _
61), B Y 5EiR1349.0 (201348 /1) ~52.4mm Table 3. Number and shell length of scratched live

(20134F5H) &HBAEVIEZRDO T AREL, AF Nodularia douglasiae nipponensis from May to August
DB THTRTOHIZBWTHA Y ILRD 201
ﬁﬁi‘ﬁiﬁ? L:j_\‘ % o7 (2%1 Welch’s t-test j_’\‘ Month No. shells Shell Length (mm)

- )’ . . May. 2013 1 527
T?DHTp<0.05—-0.001). O, b A Jun. 2013 ) 549
FH N A OFBEEFTORBETH -7 (F Jul. 2013 0 -
1, Welch's t-test, p<0.001). Aug. 2013 2 51.7,52.7
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Fig. 4. Monthly size frequency of Nodularia douglasiae nipponensis. Black and white bars for dead shells denote
scratched and unscratched shells respectively.
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Fig. 5. Annual size frequency of Lanceolaria grayana and Sinanodonta spp. Black, shaded and white bars denote live,
scratched dead and unscratched dead shells respectively.
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—i TGN RIEO B MER M o THOKMIZHE T OLE) (£10-20em ) b 5. REHD S
WHIRBKRMAE 722 E12E ), AV HAEAFSARAIANT 7 LA TEL L EHIZ, &
5 7o THRIC & 23 ORI ATE 2 TV REVEDSH 4. FFI220124F 10 H 13RI AME WV 9 2
WG 5727280, HF > TV OB B LT hoomhedd 4. 727200, HE
e DRER D L HSWiHE U CIEH D% 0> o 72 (20134E4~5SH) b2 b, X—FITO
WEIIIFHEB AT 2 RER D 5 5.
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MU TR ATES Z ETHAL Twb L) (F£,2002; 7%, 2003; 54, 2011) . BRI M=
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OB FATARA THAEHTSENT VB EHEEINTWD (FEFIE), 2011). —J7, K&
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IR FEOIERNE A 2 7 A TSR 328K (3940%) , N > 7V 4 2 NI5 A Tid272Ml K 246/
R (#990%) T, WfEE L CABREIHEHR LD, ROFNIPHTHo72L v, T2, KE
JNITIE R THAHOBER S 520°, Jesla i (SHEE) <, #IIEHD b )T 2T A1
BERNEholzb S (AKIEH,2012). TDXHIZ, X— MU THA T HAHEHEHET RO
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FER - BARIEOHGI LD S, BREORGINIELLTWEEFER 5.
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