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Fish fauna and the habitat use pattern of bitterings (Acheilognathinae) in a do-
mestic ditch at Hikone City, Shiga Prefecture. Mitsunori Nakano (Graduate School
of Environmental Sciences, The University of Shiga Prefecture)

In order to clarify the fauna of fish inhabiting a domestic ditch and the habitat use of bitterings
(Acheilognathinae) in the ditch, I investigated environment factors and monitored fish from March
2008 to March 2010 in a domestic ditch at Hikone City, Shiga Prefecture. The number of individuals
and standard lengths of captured fish were recorded at every census. Sixteen species of fish were
collected during the study period. Rhinogobius spp., bitterings (Tanakia lanceolata, Acheilognathus
rhombeus and T. limbata), Opsariichthus platypus, Carassius spp., Plecoglossus altivelis altivelis and Candidia
sieboldii were dominant. Bitterings were collected through a whole year. Few individuals less than 30
mm in standard length were captured in all fish species, suggesting that almost all of small indi-
viduals were swept downstream due to the rapid current. Thus, the environments of ditches that
should be conserved for bitterings were suggested as follows: (1) sandy gravel bottom; (2) slow cur-
rent area around the ditch, and (3) continuity between continuity between the ditches and the slow
current area around the ditches.

Keywords : domestic ditch, Acheilognathinae, fish fauna, seasonal occurrence, conservation
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Grazing effects of the red-eared slider Trachemys scripta elegans on the endan-
gered gorgon plant Euryale ferox in the moat of Hikone Castle. Tomoki Sogabe,
Misako Urabe (Department of Ecosystem Studies, School of Environmental Sci-
ences, The University of Shiga Prefecture) and Teruyo Watanabe (The Conserva-
tion Project of gorgon plants in Hikone Castle)

The endangered gorgon plant, Euryale ferox, has been designated as the natural monument of Hikone
City. The moat of Hikone Castle is its only habitat in Shiga Prefecture, but it has disappeared from
there since 2012. Many exotic invasive turtles, red-eared sliders (Trachemys scripta elegans), which feed
on some aquatic plants, inhabit the moat. Therefore, we hypothesized that red-eared sliders pre-
vented the growth of gorgon plants in the moat by grazing. A diet analysis showed that turtles
mainly grazed on reeds, Phragmites australis in April in the moat, and on algae in October. A feeding
experiment showed that turtles prefer gorgon plants to reeds. These results suggest that red-eared
sliders must consume gorgon plants just if the plant is available for them, The survival rate of the
gorgon plants was improved in June by enclosing them with fences with 10-mm mesh opening. To
enclose gorgon plants with fences with 40- or 10-mm mesh opening suppressed the rate of petioles
cut by some animals. However, the petioles were often cut also in the enclosures. We found many
young crayfish, Procambarus clakii, were invaded in the enclosures, and inferred they cut petioles.
Our results strongly suggested that gorgon plants were fed by not only red-eared sliders but also

crayfish.
Keywords: Trachemys scripta elegans, FEuryale ferox, grazing effect, alien species, conservation
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Fig. 1. Schematic description of the moat of
Hikone Castle (left) and the growth
area of gorgon plants in 2007 (right).
Left figure: solid area, land; white
area, moats. Right figure: 'X', location
of enclosures; slash, weirs.
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Fig. 2. Histogram showing carapace length
distribution of Trachemys scripta elegans
from the growth area of gorgon
plants, collected in 2013.

Table 1. Estimated population size of three species of turtles in the moat of Hikone Castle.

Estimated

Number of - .
population size

Estimated day Species Methods marked (95% confidence
individuals i"nterval)

19 Apr. 2013 Trachemys scripta elegans — Jolly-Seber Method T2 108

29 Apr. 2013 Mauremys japonica Petersen Method 14 18 (1—34)

29 Apr. 2013 M. reevesii Petersen Method 7 13 (8—17)
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Fig. 3. Food items (indicated as percentiles)
obtained from feces contents of ten
Trachemys scripta elegans collected from
the growth area of gorgon plants in
different seasons.
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Table 2, Table 3 iz, fEEEOMHLIEHE,
B LU O BEFRINE R L 7o TXTOHE
A (TR A = ~x2DEEFDO—EH S L <
139 N T & 24FFRILIN T A 8] - 72 (Table 2,
Table 3 ), WA S NIcA = /N2 DIEW I, #i
WAl » 7o k5 BWric s - Tnie, £z,
AL 72 7 A 6 A~ 2ot LT S EET
Faml, 2055 A AR L 72~ 2 DIER

Table 2. Result of experiment for food pref-
erence of red-eared sliders in 24
hours on September 11, 2013. +++
:All petioles and stalks were com-
pletely cut. ++ : Parts of petioles
and stalks were cut. + : Only bite
marks. - : No grazing.

Cara- 1y 9y 94

Food items Individual Sex ;P2 hours hours hours
No. length
later later later
(mm)
Euryale ferox No.l % 240 B S e S
No.2 & 189 ++ ++ ++
No.3 % 248  +++ 44+ 44+
No.4 % 219 N
Nelumbo nucifera  No.l + ++ i
No.2 + ++ +++
No.3 B T S
No.4 ++ ++ o+
Phragmites No.1
australis
No.2
No.3 - + ++
No.4 - - T+t

Table 3. Result of experiment for food pref-
erence of red-eared sliders in 24
hours on October 21, 2013. Symbols
are the same as Table 2.

Cara- 4 20 24

Food  Individual pace
. Sex hours hours hours hours
1tems No. length later later later later
(mm)
Euryale Nob & 215 - ++ ++ ++
Sferox
No.6 191 - - ++ ++
No.7 % 220 - - - ++
Nelumbo No.b5 - + + +
nucifera
’ No.6 - - ++ ++
No.7
Phragmites  No.d
australis
No.6
No.7
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FENEBOIRY, 121 EBHE L 72, FHa
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7o
BALIHRO S B, 0L EEFL HRoEE
%Table 4 IZ/RT, 6 HIGHB XU 6 H23H 12
BX B L 40mm A v ¥ 2 JLBEEXA~E A L 22/
HERIZ0WBES >Tzo — 7, 10mmA v ¥ 2 L
HX<TiE, 6 AI6HICEA L cPEI333.3% (3/9
M), 6 H23HITEA L 7cbkiz16.7% (1/68F) 3
HIEL7z, T HI6HICEA L bk EER I, <
NTCORICBVWCTO6 AL Ehr T, £, R
X& A4y v a2 X E DR THEERICRKES AR
Ronish-7r, 9H 6 HITEA LTI, 10
mm A v ¥ a2 UEEXKIC B W THEERDS 0 %6 L 75 -
120 R COHMAEEDLE T VR T 4 v 7 [El)G%E
oS, A0 EAEFELIKRIZOVT, £y
Yoo U THEZ I3 > 72 (Table b )o
A HB L CWPERK & O EERYIREE (47—
Y, BIUHEBHBOEEZMIEL CEIE) %=
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Survived days

Fig. 4. Histogram showing the longevity of gorgon plants introduced into the enclosures. All
the plants survived over 40 days after introduction into the enclosures put out

cleistogamous flowers and seeded.
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Table 6 IZ/RT, B ENIA =N 2 DIEKI

fihic X - TERImMOMHES IANTEEN L0, F
3K E s I CUlra T, 3XTOD
XicBWT, 6 J16HITEA L 7 ko ERUINR
DEEANEEL CkbEWEER LI, 6 A16
H~THI6H®D 3 [BlTEBA S NR T, VIR
EERXicsWwThboEb@Emho7ch, IH6H
IWHEA SN RSBV TR, UKEREHRBX TS -
LB, 10mm2 v ¥ 2 KT - & b & -

7z (Table6)o B Y27 ¢ v 7 [EUFOFE, 6
HIGHITEA L 72 B O TR YR 1E, = hlIfED
EDENCEALIHRE D & o7 (TableT, p
<0.00D), 6 Hi6H»SoFfEHE (5 H) 31
D 3EOHFHEHE (6~TH) b dHLODT,
DEBEERT DL, FEOUWROERZSS
ICBAFEIC 5 (Table6), > T, Table 7 DR
ERERRERIOEE LW EEBZL NS, 1,
L6504y v X G, XEXEOMICHE

Table 4. Rate of individuals survived over 40 days after introduction to the enclosures.

Introduced date control 40 mm mesh 10 mm mesh
16 Jun. 2013 00 (n =9 00 (n =9 333 (n =9
23 Jun. 2013 0.0 (n =6) 0.0 (n =6) 16.7 (n = 6)
16 Jul. 2013 50.0 (n = 6) 66.7 (n = 6) 50.0 (n = 6)
6 Sep. 2013 66.7 (n = 3) 75.0 (n = 4) 0.0 (n =2

40 days after introduction to the enclosures.

Table b. The result of the logistic regression analysis for the rate of individuals survivied over

Coefficients Estimate Std. error

z value

P
Intercept -1.335 0.503 -2.656 0.008  **
40 mm mesh 0.391 0.672 0.582 0.561
10 mm mesh 0.508 0.677 0.751 0.453

Table 6. Rate of petioles cut by animals per total petioles.

Introduced = Experimental

date period control 40mm mesh 10mm mesh

raw data

16. Jun. 2013 5 days 914 (n=35)  63.0 (n=27)  52.3 (n=44)

23. Jun. 2013 7 days 48.3 (n=29) 21.9 (n=32) 25.6 (n=39)

16. Jul. 2013 7 days 25.0 (n=28) 20.0 (n=30) 10.4 (n=48)

6. Sep. 2013 6 days 2.9 (n=35) 11.1 (n=36) 12.9 (n=62)
Experimental periods adjusted to 5 days

16. Jun. 2013 91.4 63.0 52.3

23. Jun. 2013 34.5 15.6 18.3

16. Jul. 2013 17.9 14.3 7.4

6. Sep. 2013 2.4 9.3 10.8
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Table 7. The result of the logistic regression analysis for the rate of petioles cut by animals

per total petioles.

Coefficients

Estimate Std. error

z value

P

Intercept -2.367 0.604 -3.920 8.84E-05 ***

Introduced date: Jun. 23 (Jun-23) 2.436 0.709 3.436 5.90E-04 ***

Introduced date: Jul. 16 (Jul-16) 3.466 0.745 4.652 3.29E-06 ***

Introduced date: Sep. 6 (Sep-6) 5.951 1.180 5.043 4.58E-07 ***

40 mm mesh (40) 1.837 0.724 2.538 0.011 *

10 mm mesh (10) 2.276 0.675 3.372 TATE-04 **

Jun-23 %40 -0.633 0.919 -0.688 0.491

Jul-16 x40 -1.549 0.960 -1.613 0.107

Sep-6 x40 -3.341 1.354 -2.468 0.014 *

Jun-23X10 -1.280 0.835 -1.500 0.134

Jul-16X10 -1.178 0.932 -1.264 0.206

Sep-6% 10 -3.950 1.276 -3.097 0.002 **
BUWEROZNE S (A0mm A v ¥ 2 WLER, DI, =vrm—ve—05|& RFIick > TRE

p<0.05; 10mm 4 v ¥ 2 L, p<0.001), 9 H
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Fig. b. The seasonal variation of CPUE of
species collected in 10 mm-meshed en-
closures. The CPUE from April to
May show the number of collected
animals per trap per 24 hours, and
those from July to October show the
number of collected animals per enclo-
sure per 14 days.
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Geographical distribution and habitat characteristics of the rare pebble-shore crab
Cyclograpsus pumilio Hangai & Fukui, 2009. Yukiko Nakaoka (The Open Univer-
sity of Japan) and Keiji Wada (Nara Women's University)

The occurrence of the rare shore-crab Cyclograpsus pumilio Hangai & Fukui, 2009 (Varunidae) was
surveyed with the habitat characteristics along the coast of the Japan Sea from Fukui Prefecture
to Hyogo Prefecture, and along the coast of the Pacific from Mie Prefecture to Kochi Prefecture.
This species was found at many shores of the entire survey area. The beach where C. pumilio oc-
curred, was located partly protected from outer ocean. The tide level of the beach ranged from the
mean tide level to the extreme high water of spring. These beaches were composed of pebbles or
cobbles of 2-20 cm, and always bore stranded alga that was the main food of C. pumilio. Cross-shore
distribution of C. pumilio on a cobble beach showed the peak at the mean high water of spring,
ranging from the extreme high water of spring to the mean high water of neap.

Keywords : Cyclograpsus pumilio, pebble-shore, geographical distribution, habitat characteristics, food
habit
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Distribution and population size of the orb web spider Argiope amoena (Araneae:
Araneidae) in Nara Prefecture. Mikio Sekine (Kaimei Junior & Senior High School)

In recent years, the orb web spider Argiope amoena (Araneae: Araneidae) has received attention be-
cause the population has been declining in various regions of Japan. This study investigated the dis-
tribution and population size of 4. amoena in Nara Prefecture during 2013-2014 to clarify the
inhabitation status of this species. The result showed the following three findings; 1) 4. amoena was
found in all municipalities, with the exceptions of three villages, i.e. Nosegawa Village, Tenkawa
Village and Kamikitayama Village, located in the southern mountainous area in Nara Prefecture. 2)
The habitats of this spider were concentrated in the northern basin area which is called the Nara
Basin. 3) There were not many habitats of this species and among them only a few had rich popu-
lations. These results suggest that A. amoena is distributed over a wide area, but the population size
of this species is not large in Nara Prefecture. We should monitor their inhabitation status continu-

ously to clarify whether this spider is declining in Nara Prefecture.

Keywords : Argiope amoena, Nara Prefecture, distribution, population size
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Fishes from the Akuta-gawa river system (Takatsuki City, Osaka Prefecture,
Japan) during 2009 to 2013. Katsuji Hanazaki (Aquapia Akutagawa)
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®1. WIKRD St nic i (20094 5 H~201346 ).

TRE ™ S
FR AR A e i PRSI SR
a4 %} Cyprinidae
1. 24 Cyprinus carpio 3 97.1 £ 21.3 67.1-114.4 (3) 3
2. ¥ v 7% Carassius sp. 62 57.3 = 47.0 14.7-107.0 (24) 9
3. 77 5 &7 Tanakia limbata 2 47.0 £ 2.0 45.0-49.0 (2) 1
4. 71 * & F Acheilognathus rhombeus 12 57.3 £ 6.2 44.3-65.3 (7) 2
5. 4V 7 N5 % F 3 Rhodeus ocellatus ocellatus 2 184 + 14 17.0-19.8 (2) 1
6. 7 % 4 Ischikauia steenackeri 1 44.5 — 1
T. /NA Opsariichthys uncirostris uncirostris 1 62.6 — 1
8. A4 170. platypus 1008 56.3 = 25.0 14.0-113.1 (154) 18
9. #7 &Y Candidia temminckii 589 42.0 = 24.6 9.0-125.5 (117) 26
10. X< & C. sieboldii 180 48.0 = 25.0 15.5-131.4 (50) 10
11. % 712N% Phoxinus oxycephalus jouyi 32 409 = 14.8 20.8-68.8 (18) 10
12. 9 7°A Tribolodon hakonensis 3 63.7 £ 19.3 46.2-90.6 (3) 3
18. & I Pseudorasbora parva 173 449 + 135 17.0-67.7 (71) 13
14. 717 © A Sarcocheilichthys variegatus variegatus 1 93.1 — 1
156. &%V 7 Pungtungia herzi 39 52.7 £ 18.3 15.0-99.1 (24) 6
16. # € v 3 Gnathopogon elongatus elongatus 3 65.6 £ 2.5 63.2-69.0 (3) 2
17. 2 ¥ €€ F Biwia yodoensis 1 34.4 — 1
18. 71 = 71 Pseudogobio esocinus esocinus 305 58.1 £ 19.7 16.5-104.1 (74) 12
19. 29 54 =34 Hemibarbus labeo 73 82.0 £ 17.5 59.6-119.4 (1D 3
20. 29 54 €W 3 Squalidus chankaensis tsuchige 57 59.7 £ 7.9 45.5-74.6 (28) 6
Fva vt Cobitidae
21. ¥ ¥ 3 7 Misgurnus anguillicaudatus 19 61.8 = 26.5 20.0-115.4 (18) 9
22. ¥ < K ¥ a9 Cobitis biwae 1 64.7 — 1
2. FavHyAYY<RYaw C striata striata 1 48.5 - 1
FFF Siluridae
24. ¥ ¥ Tachysurus nudiceps 5 98.3 £ 94.9 22.5-281.0 (5) 2
7 aF}  Plecoglossidae
25. 7 2 Plecoglossus altivelis altivelis 187 91.9 £ 23.7 51.2-173.3 (187) 10
#+4F  Salmonidae
26. =¥ < X Oncorhynchus mykiss 1 360.0 — 1
v+ FF Synbranchidae
27. %95 % Monopterus albus 4 239.1 = 183.4 36.0-530.0 (4) 3
K58 Mugilidae
28. * 7 Mugil cephalus cephalus 8 77.6 = 40.2 28.0-127.8 (8) 2
#7145 2F Poeciliidae
29. 514 % ¥ Gambusia affinis 126 222 £ 1.0 11.7-36.1 (29) 6
A /%L Adrianichthyidae
30. Y F I A5 H Oryzias latipes 22 21.8 = 3.6 12.9-28.3 (14) 6
+v7 4 v ¥afl Centrarchidae
31. 7I—F IV Lepomis macrochirus macrochirus 53 4.7 £ 226 16.7-91.0 (29) 8
32. A4 7 F /XA Micropterus salmoides 16 68.1 = 10.2 49.2-85.8 (13) 5
Y AFE Cottidae
33. 7 YA (CKUEY) Cottus pollux 3 29.2 = 3.8 24.4-33.8 (3) 2
k> af} Odontobutidae
34. K ¥ 3 Odontobutis obscura 151 39.7 £ 205 11.9-92.2 (72) 19
~EHR Gobiidae
35. ¥/~ Acanthogobius flavimanus 1 1.1 - 1
36. X~ F F 7 Tridentiger brevispinis 2 62.2 £ 5.9 56.3-68.0 (2) 2
37. # v a v/ KXY Rhinogobius flumineus 369 32.9 = 109 12.0-55.7 (126) 34
38. bw v/ K Y R kurodai 15 34.3 = 12.5 18.5-52.5 (9) 4
39, vy=kLrav /K1Y R sp. BF 4 25.2 £ 6.3 19.4-35.5 (4) 2
47 v FYavk Channidae
40. ¥4 7 ¥ F ¥ a9 Channa maculata 3 122.5 + 118.8 26.7-290.0 (3) 2
Exii 3538

1. s FFORLE.

¥ 2. FEIPN TR
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X2.

FRNKRIT B W T20094E 5 H A 520134 6 Hicilfks o fli12fE. A, 7 7 5 & 7 Tanakia
limbata, AQP-F480, 49.0mmSL ; B. 7 % & J Acheilognathus rhombeus, AQP-F566, 60.9mmSL ;
C. 7 % W1 Ischikauia steenackeri, AQP-F1997, 44.5mmSL ; D. X < &Y Candidia sieboldii, AQP-
F1366, 86.8mmSL ; E. % #1/>¥ Phoxinus oxycephalus jouyi, AQP-F490, 68.8mSL ; F. w74
Tribolodon hakonensis, AQP-F1191, 90.6mmSL ; G. # 7 & 4 A Sarcocheilichthys variegatus
variegatus, AQP-F1221, 93.1mmSL ; H. 4 ¥ 7 Pungtungia herzi, AQP-F1200, 62.7TmmSL ; I.
% & B 3 Ganthopogon elongatus elongatus, AQP-F1197, 69.0mmSL ; J. 2 F ¥ ¥ J Biwia
yodoensis, AQP-F1218, 34.4mmSL ; K. 3 v 54 % 9 3 Squalidus chankaensis tsuchige, AQP-F
471, 60.8mmSL ; L. F a9 # ¥ R Y Y=< KY g vCobitis striata striata, AQP-F1189, 48.5mmSL.
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3. JNNIKFRICHB W T20094 5 A2 520134 6 A icidsks L BH10/E. A, F F Tachysurus
nudiceps, AQP-FT792, 39.0mmSL ; B. 7 2 Plecoglossus altivelis altivelis, AQP-F1936, 92.0mnSL ;
C. ® I Mugil cephalus cephalus, AQP-F1203, 69.7mmSL ; D. # ¥4 CRUE) Cottus pollux,
AQP-FT778, 29.4mSL ; E. ~/~¥Acanthogobius flavimanus, AQP-F1219, 71.1mmSL ; F. X~
F F 7 Tridentiger brevispinis, AQP-F783, 68.0mmSL ; G. # 7 2 ¥/ & Y Rhinogobius flumineus,

AQP-F1199, 54.8mmSL ; H.

N3 Y/ FYR kurodai, AQP-F1999, 52.4mnSL ; 1.

vkl

a2 ¥/ KX YR sp. BF, AQP-F1998, 35.5mmSL ; J. %4 7 ¥ F ¥ a ¥ Channa maculata, AQP-

F899, 290.0mmSL.
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1797a ; KBxBEKEYITRTE2:, 1983 5 7k, 2008
&), bl laysK) ] Losid#ian
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