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A study of food habits of the larvae of the Japanese giant salamander
Andrias japonicus using fecal analysis
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Abstract: We conducted fecal analysis of the larvae of the Japanese giant salamander Andrias japonicus and
environmental analysis to reveal its food habits. In fecal analysis, Ephemeroptera and Plecoptera larvae were observed as
the most dominant preys. Choroterpes sp. was the dominant species in Ephemeroptera. The dominant prey species emerge

from March to May and it causes a decrease in prey species; i.e., larvae are considered to flow down to search for prey

species in a wider area. Food habits are also suggested to change with increase in larvae body size.
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Fig. 1 Map of sampling place
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Table 1 Data of larvae used for fecal analysis. SD: Standard deviation.

Date I'\Iul'nl'aer of Total length Sampling place EnvﬁqnmenF of
individuals +SD (mm) sampling points
2016/2/2 1 85 Midstraem Litter pack
2016/4/6 5 58 +1.5 Midstraem Litter pack
2016/4/22 1 100 Upstream Litter pack
2017/1/28 5 46 +1.7 Upstream Litter pack
2017/1/28 24 47 4£3.1 Midstraem Litter pack
2017/1/28 32 46 £3.3 Downstream Litter pack
2017/5/6 1 87 Outside of the main stream Canal
2017/5/26 1 145 Upstream Reed bed
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Table 2 Weight of leaf litter, water depth, water temperature and flow rate in each sampling point, WW: Wet weight, DW: Dry weight

. Number of Weight of leaf litter Water depth  Water temperature  Flow rate
Sampling place P P
ping p sampling points  WW (kg /900 cm’)  DW (g / 900 cm’) (cm) () (m/s)
Upstream 1 1.40 98.3 58 12.9 0
oD 2.35 264.7 61 12.9 0
3? - 93.7 36 12.9 0
4 1.85 88.6 63 12.9 0
5 1.40 104.9 71 12.9 0
6 0.75 16.4 54 12.9 0
Midstream IR 2.05 43.6 48 12.8 0
2 0.90 31.5 65 12.8 0
3 1.30 93.7 46 12.8 0
4 1.05 88.6 70 12.8 0
5 0.85 30.9 68 12.8 0
6 1.25 107.9 41 12.8 0
Downstream 1 0.25 42.6 43 10.2 0
2 0.75 84.4 38 9.9 0
3 0.80 129.9 29 9.9 0
4Y - - - - -
5 0.50 77.6 45 10.7 0
6 0.60 85.7 30 10.7 0
7 1.00 152.9 35 11.4 0
g¥ - 5.0 40 11.4 0
9 1.10 82.7 35 11.4 0

1) The samples contained sand and mud in wet weight measurement.

2) The sample contained a lot mud and we did not measure wet weight.
3) The sampling point was on rock and we did not conducted sampling.
4) The sample contained a lot sand and we did not measure wet weight.
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AT —=JVN— " 1 mm

Fig.2 Head prat of Choroterpes sp. (Left) and Thraulus macilentus (Right). The arrows point mandibles.
Scale bar: 1 mm

2. #E5H

AWFFE T, AfERAOEERETH O TWS
H NS 0 )71 (Okada et al., 2008) (Z5hA4 12 A
PEAMPRENEE R, oV, Ry
VEELIZERARSL PTY Y —LIZHY, Erky
b B X Ol 81 % F v TR SEARBAMEE % H W Ciedie
L7ze OB, ¥rty MERHWTHEPL»SBEOH
WEMY ML, FEEAT-> 7. MERNA - M
(2004), HAZZ Y AHF%Es (2010) DRk zE 2%
AT o 720 BHEBZ V2B & LT, oAy
OB ZIBR LR TV &, B OKAERBOEER
EFEFUETHY, ST CEPUITERD T
C T 5N D AKAERRUSN DAY OV T,
L (1973) #ZF W AR Y FEEZ1T-> 72, [
ERAT- WL, DANTWEH LD, HEL-LD
ZERCCHEE O (BER) Z2ME L7z, T2 5 R
I OMIEOWN, DR L-oTnbbDEHIRE L
720 BHEWRIZAEETY 7 b R version 3.2.5 (R Core Team)
FHWTLELE (F2—%F—0DHSD ) 7wk
M OREEOFEEZRRT, 72, kL LT
ATV A ARG ORAZ B 72, BLL 72
O, HITENROIZIR, Ak X ORY 4 Xh
SEPRHH O3 Z1) A Gyt & HER S B BRI TR THL
D7z, 2512, )6 71y H Ephemeroptera
BLXUH 745 H Plecoptera DA% Wb iz7z
B, FEMICEREE P O AR & OlEEIT) L %
HigE L, HEWY TR L 744 68tk
oAUy HBEOA T HOEID 9 b, KFESE
DERRLD R > TH Y IRFED s b DD T 72 ]
ExAT-720 OB, A7 uyHOERIZOWTIE,
WESGHCHON Ay HOKRE (K2) ok
I L CHEZA T > 720 AW OREHROEIZ, &
TR (NDO-400W; HURCBIAL S bk o # L,

4 . g
I L R
{

-

W) THEMESE, WRERZNELZ.

3. BIESHR

R 7% L WRAEEREICHLED 10% H )V
%) VTR L7z, HHELDIROBL S IKELEY
MWL, 5% KN~ VHEHIRE L. KAER
HIZDOWTIA - W (2004), Fuil - &3 (2016)
Dtk E b LIS RERR ) fEFE TR L. ek,
KE ARDHER L T 2R % B Z B E RO E % 17
W, ZH O L o EREEH L, ZOB
1 #b53C 30 fAMRDL EERSE S 2 IC DWW TIE, 30
o OWEEZ W E U FERERZ RO, KAEAY
ARV BOELEIWDEETE LT KR
&, EIEREZERE (1ah) Cizse, wRERZ
Mg L7z

. FEREER

1. ESH

SEIOFE T, A Y a v F Lk 70 Ak
O ER 191.4 mg DFE (n=122) 5, 401
TOKAERBOFIR AL Z ENTE, fFHNTK
ARROTEID H B 393 HIZOVTIEHLRXLVTO
FEZAT) 2 eATER (K3) KL, Aruy
B BICHALTIE, REBIZL-TEEHDTS
CENWEETH 72720, 200HEF LD THRD
o720 BRDERDP SRS L A SN/ BIRFHTTIX
AruavH-AT7FIHTHY, EEO80%% 5D
7o K\ Ty I H Diptera 2°9%, ~ ¥ 7 7 H
Trichoptera 25 5%, %% 0 MO 3FREDS H D720 KA
RBHPAN DAY T # = Geothelphusa dehaani ®
b, F=BXUOHHRHEBRMEON, 72, 84
WoIRBE LT =# T I8 Gumaga sp. B L O
# 27 b ¥4 J %} Lepidostomatidae spp. D HEAEEF

I SRR A W AR5 Bulletin of the Hiroshima University Museum 9: December 25, 2017 © Jis K% A1 Hiroshima University Museum



BOMEIHC A AV Y gy FOEO R BT 5058 27

K3 BANMTHEOSNIEEY—E

Table 3 List of prey species from fecal analysis

Date 2016/2/2  2016/4/6  2016/4/22  2017/1/28 2017/1/28 2017/1/28 2017/5/5 2017/5/26  Total
(Upstream) (Midstream) (Downstream)

Dry weight of feces (mg)  12.0 11.4 322 1.1 13.2 37.4 5.1 79.0 191.4

Head part of Ephemeroptera * Plecoptera 41 24 11 7 57 170 17 1 328
aquatic insects  Odonata 0 0 1 0 0 0 0 6 7
Trichoptera 14 0 1 0 1 2 0 1 19
Diptera 1 5 1 0 7 24 0 1 39
unknown 0 2 0 0 1 4 0 1 8
Others Acarina 0 0 1 0 0 0 0 2 3
Fragments of Geothelphusa dehaani " 0 0 1 0 0 0 0 6 7
Fragments of Coleoptera’’ 0 0 0 0 0 0 0 1 1

1) The number of fragments does not directly indicate the number of individuals.

100%
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60%
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40%
@ Trichoptera
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Ephemeroptara *
0% Plecoptera
~50 51~99 100~ P
61(272)  7(105) 2(24) Numbrer of larvae
(Number of insects)
Total length of larvae (mm)
3 PEOSREFPOKER BRI ‘ o
Fig. 3 Total length of A. japonicas larvae and aquatic insect 4 ﬁqﬂ'@ﬁ,bﬁﬁ:&__? T hETTRHR
composition in feces Dolophilodes sp. DEAEE (K& 1.5 mm)
Fig. 4 Head part of Dolophilodes sp. larva in A.
japonucus feces (Length: 1.5 mm)
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FLRE L I, B RICRE po7e (M5). i Fig. 5 Width of aquatic insects head in feces, The alphabet

DAZYE DB RAAE D R A o8, T8I D% above the column indicates the result of multiple
LRI & o T, AEOBMAW AL T ThEMEZ comparison. There is no significant difference (p<0.05)

between groups containing the same alphabet. Error
bar: Standard deviation
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HARICROBEBRTETHAL I AR, ZEEZRL TV
LTI RVOT, HIEOMEASEHE, HEOHE Aol SAYoER - aiEe oMEZ 212§
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Table 4 List of benthic organisms collected by environmental analysis

Upstream (6 points) Midstream (6 points) Downstream (8 points) Total (20 points)
wWw ww wWWwW
N% spmg N isp(my " iSD (mg) N
Ephemeroptera Leptophlebiidac
Thraulus macilentus 32 26 34+£25 45 74 39422 100 13.1 5.0+2.7 177 6.9
Choroterpes sp. 41 3.4 3.4+2.1 21 35 3.8+2.0 91 11.9 5.1+2.7 153 59
Ephemeridae
Ephemera strigata Eaton 6 0.5 82.1£25.1 0 - - 3 0.4 67.7+£17.3 9 0.3
E. japonica McLachlan 6 0.5 27.1£25.0 0 - - 0 - 6 0.2
E. orientalis McLachlan 0 - - 0 - - 1 0.1 38.6 1 0.0
Ephemerellidae
Ephemerella atagosana Imanishi 1 0.1 42.7 0 - - 0 - - 1 0.0
unknown 1 0.1 - 0 - - 1 0.1 - 2 0.1
Odonata Calopterygidae
Calopteryx spp. 0 - - 1 0.2 0.9 0 - - 1 0.0
Gomphidae
Asiagomphus melaenops (Selys) 0 - - 0 - - 1 0.1 307.2 1 0.0
Macromia amphigena amphigena Selys 0 - - 0 - - 1 0.1 13.4 1 0.0
Sieboldius albardae Selys 2 0.2 780.2 2 03 80 0 - 4 0.2
Gompbhidae spp. 0 - - 2 0.3 31.8 1 0.1 0.9 3 0.1
Plecoptera Perlidae
Neoperla spp. 39 32 36.8 £22.2 305 59.9 £50.0 2 03 26.6 44 1.7
Nemouridae
Nemoura spp. 0 - - 2 03 2.3 1 0.1 1.4 3 0.1
Capniidae spp. 3 0.2 1.0 0.4 0 - - 1 0.1 1.5 4 0.2
Trichoptera Rhyacophilidae
Rhyacophila kawamurae Tsuda 1 0.1 36.4 0 - - 0 - - 1 0.0
Polycentropodidae
Plectrocnemia sp. 0 - - 0 - - 7 0.9 11.442.2 7 0.3
Phryganopsychidae
Phryganopsyche latipennis (Banks) 3 0.2 88.8 £38.9 0 - - 8 1.0 86.2 +48.9 11 0.4
Phryganeidae
Eubasilissa regina McLachlan 0 - - 0 - - 1 0.1 1501.0 1 0.0
Lepidostomatidae spp. 77 6.4 7.0+5.9 66 109 44449 30 3.9 55+4.3 173 6.7
Leptoceridae spp. 0 - - 1 0.2 1.67 0 - - 1 0.0
Calamoceratidae sp. 0 - - 0 - - 1 0.1 0.9 1 0.0
Sericostomatidae
Gumaga sp. 437 36.1 2.9+£1.9 277 45.6 23+1.8 74 9.7 2.242.0 788 30.5
unknown 0 - - 102 - 2 03 - 3 0.1
Coleoptera Psephenidae
Ectopria sp. 1 0.1 5.9 0 - - 0 - - 1 0.0
Lampyridae
Luciora cruciata Mots 6 0.5 6.7 +6.1 2 03 8.2 7 09 26.1 +33.0 15 0.6
Elmidae spp. 0 - - 2 03 0.2 0 - - 2 0.1
Diptera Athericidae spp. 29 24 9.4 +18.0 25 41 9.0 +18.3 40 52 7.4 +9.8 94 3.6
Chironomidae spp. 498 412 0.8 +1.0 93 153 0.8 +£0.6 207 27.1 0.9 £0.6 798 30.9
Tipulidae spp. 4 0.3 9.9 +11.1 0 - 2 03 52.8 6 0.2
Others Oligochaeta spp. 12 1.0 1.5+1.2 28 4.6 1.842.3 163 21.3 2.1423 203 7.9
Semisulcospira sp. 5 0.4 132.2+221.9 36 59 187.4+647.4 20 2.6 355.94918.6 61 2.4
Asellus sp. 5 0.4 10.87+10.4 0 - - 0 - - 5 0.2
Araneae spp. 1 0.1 54.09 0 - - 0 - - 1 0.0
total 1210 100.0 607 _100.0 765 100.0 2582 100.0

N: Number of individuals, %: Percentage of each species, WW: Wet weight mean, SD: Standard devitation.

The shading indicates the dominant species of each place
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c: hEAMOATOTVEHR (AR 6.4 mm)
Fig. 6 Aquatic insects from the environment suvey.

a: Gumaga sp. larva and nest (Total length: 5.6 mm)

b: Thraulus macilentus larva (Body length: 4.3 mm)

c: Choroterpes sp. larva (Body length: 6.4 mm)
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Fig. 7 The prey species composition in the environment and
feces
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Table 5 The r-value of between number of individuals and weight of leaf litter

Gumaga sp. Chironomidae spp.  Total number of all species
Wet weight 0.53%* 0.60** 0.56%*
Dry weight 0.45% 0.70** 0.64**

*: p<0.05, **: p<0.01
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