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Basic Understanding of Shifting Habitat History on Macro-Invertebrates in the Tenryu River
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Synopsis

We conducted a research to obtain basic understanding of shifting habitat history on
macro-invertebrates in the Tenryu river. Firstly, we collected photo data taken every
hour by interval-recording cameras, which had been installed at the transmission tower,
to analyze shifting habitat effects and disturbance regimes by floods. Secondly, we
selected several habitat units found in the photo data frames; sampled
macro-invertebrates every two months; and analyzed their spatial and temporal
distribution patterns. Results showed that habitat units and their compositions changed
at a macro habitat scale by middle floods (2-year RP) and river configuration changed at
a reach scale by larger floods (5-year RP). Analyses on selected 50 macro-invertebrates
showed that most species were likely to migrate intermittently from principal habitats
they lived to another habitat after the middle flood. This indicated various habitat types

with different ages function to sustain biodiversity during and after the disturbances.
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Fig. 1(a) Habitat distributions and changing patterns from the camera site (upstream).
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Z ZCARMIZEI, HokIC X0 R A ST D
KE)extg e LT, W, VU R, ¥V 04EY
BEE, KO, RETLEWE L CEABFHEBYIC
EHL, TORBRERMA - ZZRM 2 ZELOE S
oML, A RIGREEICEI T 2 AR 2 R T
HILEEMELTHEMLE.

7B, EBRBICoOVWTIE, ERUSMCHEL DD
N, TIZTEHBKICE Y HIERENL, b0
ALEDBEBRER L LLTWVWEEZ BN DHE, UK,
TmEnERtgl Uiz, 7, KRR TIZIERLGHM
EAERBYEE WO HENN T 28, ARG FM L
i, HOWELFEICI VARG E L TEAEL, 0%

OB EFIC LV ABEPHERT 2 ETOMME
R, ARBRE X, FOHEMON, HOFEDODH
HHEEL GEEZET) O OAEBLOFEN (H)
ERTHOTHD. KXk, 2EOMEDO—HL
LT, HRESKIC 3 2 S A s ) oo 4 B
DELSTICET 2IGEICER LT LIz b DT
H5b.

2. £RBin - JELKROHEE

SGEFT OB, |2 A2 b2-1, TRAR
1%1/520~1/650F2 B, RFHRIFE (60%) (X60~73mm
ThbH. KRR THE BT DRI AL R
ETh, 56T RESIN~Z HRMIZ Sy
Hans., AEMEIZ, 2012458 ~20144F2 A K F
TOMEERETH Y, 2013491 (I FHBHEK 44
EfERFEE) M4 LTz,

K GEFTOWEHR RIS D EBEIEICA X — N
NAREHEREN 1 A T 2 E L, $EO ERME TR
W2 IR LTV D, KREERE AV T
ARG ORI - ZZHMZECRE, R OMRSLEEL S
Bl & OBMR AR L7-. £/, MEEE%ZEH

— 505 —



{ August 010 i

 Lorge Fioos |
. {58k

o) o
AR

Riffle (Rf)
Back Water (BW)
Side Pool (SP)

Fig. 1(b) Habitat distributions and changing patterns from the camera site (downstream).

THIET, WATERET HANCA U KA
AKQOIEI0A SHEARLMEREBRE) ITXL 8% D
g Ccxs kol

B AT OEANIZHDEBBZICHONT, Bk
AR & AL F — v B L D F L= H O % Fig.
HZRT. ST L€ BRI Fig. 1 (a), FHifilas
Fig. 1 (b)) TH v, KHAEHIK (large flood) % S4FEA ik
MesRFEEE, thEIAEEK (middle flood) % 24FAE MESR
RELER L., KEBEMKICEDBLER 2 &,
Fig. | (a) & (b)D AR TIE, EWE ONLE D EAL, KT,
B CITRITEIRIC T BHERE L, O RE Wi E D
(Side Pool: SP) (2L L TRV, WIKERENET
DREO KB AR ZAb N5 AE Uiz, —J7, Rk
WCEDEAERD &, CHTITEDORRIZ XV EI
BEAIER L, DESCIX LW HEREIC L 0 WA/ L, 4B
B A7 — LV TRISCHE R BN A LT 28R & e
‘L.

F7-, Fig. 213AEESE (BT O&EFHEOHER
ERLIEZLOTHLN, WREFTOREE LT, U
—F R — NV OMEELOT T, WAL, F
DREEINL, HERPAEMT 5L TND.

ARG ORI & POKBIREOBIR 2 HEHE L R %

Fig. 31T/~ 9. Fig. 1 TRl L7221 bR & [FARIZ, K
HFH P KR (large flood) TlE, KA (channel
configuration) 2328 0 ABGBRENS—HT5 L5 7%
KB M B34 U, PR KEE (middle
flood) TIX, NEZ vy MK TERL ORI L
(habitat changes) BAEU D Z ENgholc. ZTDOZ
D, AR DL E OB OB ELS Y O IGE
WCHEEEZ TWDAREN S D 72D, ZORIZE
HLTEESRFMEZRL ZLNEETHD.

3. EAEBHDYORREL - ZRB S AR
DEHE

AT OBEANIZH HERSON, Wi (Riffle: Rf)
6= K, U K (Back Water: BW) %10==>
L, 72%© (Side Pool: SP) #8x=- ML,
P2y HOMRT, EAEEHE Y (Macro
invertebrates) DB ZIT o7, FEUIHT > T
i, FERBAO~A 7 a Xy N (B, WF,
INEEDOIRE) ML, 55 R A 1045 B/ T/
ANIZHE—F 2 Z & THOR RS A ES 2 E &It
BTED LI LTz, EABY ORIGEA O IR

— 506 —



Year 2011 2012 2013 2014
Month July Oct Jan Apr Jul Oct Jan Apr July Oct Jan
Some areareduced by deposition
changed toU-BW-22
U-Rf1 = 2 LN L3 X SN
USP-11 L3 <& ® @ || Depositedand
Created by deposition replaced 7| efiminated
U-BW-22 with some parts of U-Rf-1 L 2 < >
U-BW-21 Createdby erpsion ata head of U-Rf- Ty R
Up-SP-3 $
U-Rf-22 Newly created . 3 >
U-BW-1 3:
Erofed|and synthesized
U-SP-2 as Y-BW-11
U-BW-11 3 L 3 3 { 3 < L N
Depositedand partially
U-sP-21 divided to U-sP-21 >
U-sp-1 LA L L X J L L X J >
Depositedand eroded,
U-BW-12 X 2 ®_& ! then synthesizedto
"1 another habjtat
U-Rf-2 o o L 2 (X 2 ®__9° L 2 >
Devided from UtRf-2
U-Rf-21 > L 2 L2 >
Expanded further
downstfeam
U-Rf-23 Newly created L 2 »
BW- K2 L 2 (X ® @ ! Eliminatedb
U-BW-2 " djversion of Up-Rf-2
ﬂ g, Depositedand eliminated
D-BW-1
w ! byla smallflood
D-BW-2 TR >
D-SP-1 O3 >
D-Rf1 CIK 2 >
D-BW-21 @ .| Depositedand
"ieliminated
D-SP-2 q >
i _i Efoded and
D-BW-3 ~ 71 eliminated
D-SP-22 >
Key discharge Change in channe Habitat changes Small changes occurred Habitat changes occurred

configuration occurred

occurred bya

at macro habitat scale by

by a middlefloodand

by a large flood. middle flood. a smallflood. annualflood.
Aerial photc Aerial photc Aerial photc Aerial photc
10000 Aug'10 . Dec 11'. ‘ : . Dec'12 Feb'14
9000 || Hourly discharge (Kashima) Intefval-carherg- recording (since Aug. '12)
e+ e« Key discharge for analyses
8000 |+ ¢ Benthic sampling > & * L X J * ®°we | o
Large flpod
7000 [feecocccchbocecefecdecececcosfeocccccoatocdoccoadoccocchochocsccsccdecsccaccsfessccnces Largetped 1.
Q
«> 6000 |
E
go 5000
©
g 000 vveeeenpeeeenndrbeedeeeecdoneebeeennnn ecnne s J L Middle flbod,
B 3000
Annual flood
2000 escscscsccccfoscccee ecleccccsdecsccscchecpocccsccscqecccsccccsfocccce ssscccdeccccfes
1000 A lﬁ
0
- <
= =
3 g

Fig. 3 Habitat changing patterns, hydrograph, and sampling of macro invertebrate.
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Table 1 Selected list of species for analysis of this research.

No. Class Order Family Species name Life Type categolization by:

Merrit & Takemon (2005)
Cummins (1996)

1 Turbellaria Tricladida Dugesiidae Dugesia japonica Creepers Crawlers Creepers

2  Enopla Hoplonemertea Tetrastemmatidae Prostoma sp. Creepers Crawlers Creepers

3 Gastropoda Basommatophora Physidae Physa acuta Creepers Crawlers Creepers

4 Bivalvia Mytiloida Mytilidae Limnoperna fortunei Attachers Attachers  Case builders
5 Oligochaeta Tubificida Naididae Nais bretscheri Burrowers Burrowers Free burrowers
6 Oligochaeta Tubificida Naididae Slavina appendiculata Burrowers Burrowers Free burrowers
7 Arachnida Acarina Lebertiidae Lebertia sp. Creepers Crawlers Crawlers

8 Arachnida Acarina Spercontidae Sperchon sp. Creepers Crawlers Crawlers

9 Arachnida Acarina Hygrobatidae Atractides sp. Creepers Crawlers Crawlers

10 Arachnida Acarina Hygrobatidae Hygrobates sp. Creepers Crawlers Crawlers

11 Malacostraca Isopoda Asellidae Asellus hilgendorfi Creepers Crawlers Crawlers

12 Malacostraca Decapoda Atyidae Paratya improvisa Swimmers Swimmers Swimmers

13 Insecta Ephemeroptera Baetidae Baetiella japonica Swimmers* Attachers  Exposed attachers
14 Insecta Ephemeroptera Baetidae Baetis taiwanensis Swimmers Swimmers Swimmers

15 Insecta Ephemeroptera Baetidae Tenuibaetis flexifemora Swimmers Swimmers Swimmers

16 Insecta Ephemeroptera Heptageniidae Ecdyonurus sp. Creepers Crawlers Gliders

17 Insecta Ephemeroptera Heptageniidae Rhithrogena sp. Creepers Crawlers Gliders

18 Insecta Ephemeroptera Isonychiidae Isonychia japonica Swimmers Swimmers Swimmers

19 Insecta Ephemeroptera Ephemeridae Ephemera orientalis Burrowers Burrowers Free burrowers
20 Insecta Ephemeroptera Potamanthidae Potamanthus formosus Burrowers Burrowers Gliding burrowers
21 Insecta Ephemeroptera Ephemerellidae Torleya japonica Creepers Crawlers Crawlers

22 Insecta Ephemeroptera Ephemerellidae Uracanthella punctisetae Creepers Crawlers Crawlers

23 Insecta Ephemeroptera Caenidae Caenis sp. Creepers Crawlers Crawlers

24 Insecta Odonata Gomphidae Sinogomphus flavolimbatus Burrowers Burrowers Free burrowers
25 Insecta Plecoptera Perlidae Neoperla sp. Creepers Crawlers Crawlers

26 Insecta Hemiptera Corixidae Micronecta sp. Swimmers Swimmers  Swimmers

27 Insecta Trichoptera Hydropsychidae Cheumatopsyche brevilineata Net-spinners Attachers  Net-spinners
28 Insecta Trichoptera Hydropsychidae Cheumatopsyche infascia Net-spinners Attachers  Net-spinners
29 Insecta Trichoptera Hydropsychidae Hydropsyche orientalis Net-spinners Attachers  Net-spinners
30 Insecta Trichoptera Stenopsychidae Stenopsyche marmorata Net-spinners Attachers  Net-spinners
31 Insecta Trichoptera Hydroptilidae Hydroptila sp. Case-bearers Crawlers Case-bearers
32 Insecta Trichoptera Rhyacophilidae Rhyacophila nigrocephala Creepers Crawlers Crawlers

33 Insecta Trichoptera Leptoceridae Mystacides sp. Case-bearers Crawlers Case-bearers
34 Insecta Coleoptera Hydrophilidae Laccobius sp. Creepers Crawlers Crawlers

35 Insecta Coleoptera Elmidae Zaitzevia sp. Creepers Crawlers Crawlers

36 Insecta Coleoptera Elmidae Zaitzeviaria sp. Creepers Crawlers Crawlers

37 Insecta Diptera Tipulidae Tipula sp. Burrowers Burrowers Free burrowers
38 Insecta Diptera Tipulidae Antocha sp. Attachers Attachers  Net-spinners
39 Insecta Diptera Tipulidae Hexatoma sp. Burrowers Burrowers Free burrowers
40 Insecta Diptera Ceratopogonidae Ceratopogonidae Burrowers Burrowers Free burrowers
41 Insecta Diptera Chironomidae Tanypodinae Creepers Crawlers Crawlers

42 Insecta Diptera Chironomidae Cardiocladius sp. Burrowers Burrowers Free burrowers
43 Insecta Diptera Chironomidae Cricotopus sp. Burrowers Burrowers Free burrowers
44 Insecta Diptera Chironomidae Orthocladius sp. Burrowers Burrowers Free burrowers
45 Insecta Diptera Chironomidae Cryptochironomus sp. Burrowers Burrowers Free burrowers
46 Insecta Diptera Chironomidae Dicrotendipes sp. Burrowers Burrowers Free burrowers
47 Insecta Diptera Chironomidae Stictochironomus sp. Burrowers Burrowers Free burrowers
48 Insecta Diptera Chironomidae Tanytarsus sp. Burrowers Burrowers Tube burrowers
49 Insecta Diptera Dolichopodidae Dolichopodidae Burrowers Burrowers Free burrowers
50 Insecta Diptera Empididae Empididae Burrowers Burrowers Free burrowers

Note: Asterisk (*) is marked at the life type of Baetiella japonica (Ephemeroptera, Baetidae: No. 13), which is
categorized as ‘swimmers’ according to Merrit & Cummins (1996). However, this species are not able to swim under
lotic systems in Japan. Therefore, for Baetiella japonica, the life type of ‘exposed attachers’ or ‘attachers’ categorized

by Takeomon (2005) are adopted throughout this article.
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Fig. 4 (1) Spatiotemporal distributions of

macro-invertebrates.

W5 A3, Table NZRd & 512/ (2005) D43¥

P35 LT, L THERETELLIICTRL
7=. {H.L, Baetiella japonica (Ephemeroptera, Baetidae :
No. 13) 1, WKMOREEZA L TWRWIZD, 1
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FHMED50% L EOFIG 2" T HaIc s Z L L.

(1) FEDRLY (ZEBEEY Y HI TR
ALIH)

Dugesia japonica (Tricladida, Dugesiidae) : A%
IXEIERL (Creepers) TH Y, T4 BGITHE (Rfs)
ThbH. PHEWAKZICEER O TREESR
WLTERY, VU RO EDICBE)LIZATEE
DR dH 5.

(2) 22XEELVE IWWJEELVEBETIX
EELIH)
Prostoma sp. (Hoplonemertea, Tetrastemmatidae)

AEEAI M B A (Creepers) T 5 A%, A
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2 Hoplonemertea Prostoma sp. 4 Mytiloida Limnoperna fortunei
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Fig. 4 (2) Spatiotemporal distributions of
macro-invertebrates.
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Fig. 4 (4) Spatiotemporal distributions of
macro-invertebrates.

5 Tubificida Naisbretscheri

or]
2
®

SP
el
o
O
o :1 =
(a2} (2]
n o m o <
O & = o PR = =
% > > = Q> 8}
Q:1w0 8 &g & 3 %2035 @ 3
o z = 2 I=22z o fid

Fig. 4 (3) Spatiotemporal distributions of

macro-invertebrates.
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Physa acuta (Basommatophora, Physidae) : A=i%H7%H!

L& (Creepers) Th 5. ERABHZITH (Rfs) , Fig. 4 (5) Spatiotemporal distributions of

T2 R (BWs) , 720 (SPs) Th o1, WO macro-invertebrates.
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6 Tubificida Slavina appendiculata
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Fig. 4 (6) Spatiotemporal distributions of

macro-invertebrates.
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Limnoperna fortunei (Mytiloida, Mytilidae) : 4:1%
L EE (Attachers) Th ¥, T 724 B 5130 (Rfs)
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Nais bretscheri (Tubificida, Naididae) : A i %HE
W (Burrowers) T® 5728, fHEME (Creepers) (T
FWHETH L. ERERBHIZT K (BWs) Th
5. BERE MR, PRSI —RIC D v
RO BEEAHEE L TN D.

6) IJLZXI=X (A= XE=X=EE
)
Slavina appendiculata (Tubificida, Naididae) : A&
BX R (Burrowers) Th 5. EARABSHITAME
DREETIIRT LB TERVNE, | RH , T

7 Acarina Lebertia sp.
Rf
BW
SP
o
. 1 2
o =
Os & & 2 o 2238 o %
Q05 3 & s %233 &8 %
o =z = 3 32z o &£
Fig. 4 (7) Spatiotemporal distributions of

macro-invertebrates.

8 Acarina Sperchon sp.
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Fig. 4 (8) Spatiotemporal distributions of

macro-invertebrates.
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Lebertia sp. (Acarina, Lebertiidae)
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9 Acarina Atractides sp.
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Fig. 4 (9) Spatiotemporal distributions of

macro-invertebrates.

10 Acarina Hygrobates sp.
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Fig. 4 (10) Spatiotemporal distributions of

macro-invertebrates.
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Sperchon sp. (Acarina, Spercontidae) : A& (31
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11 Isopoda Asellus hilgendorfi
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Fig. 4 (11) Spatiotemporal distributions of

macro-invertebrates.
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9 =AVTIH=RE (F=BAFIFXF=F)
Atractides sp. (Acarina, Hygrobatidae) : ZE{HH 1X%H)

BH (Creepers) TH 2. ERELLGITWMTH 503,

BEIHE ) MR DI PR KR ICIHE L TV 5.

(10 A3FF=g (F=BAIFFT=F)
Hygrobates sp. (Acarina, Hygrobatidae) : ZEJEH!IX
&5 (Creepers) TH Y, E/A BT (Rfs) ,
Uy K (BWs) , 72%£V (SPs) ThHDH. WEKESN
NI END, THEHOKTIE, —RICY R T
WHERL, WEZEDTHMLTWS., ZO®RIIHVL
U RTHHERSINLTNDS.

(A1) 2 XLy (FFPLVEIRALVHE)
Asellus hilgendorfi (Isopoda, Asellidae) : ZEJER I
PR (Creepers) TH Y, /2L EHITXY > R (BWs)
L72FY (SPs) ThH, HMFKRREIZHLAETS.
BEIEE MK, LAAHSLEESN (FFET) HMEW
7o, HHREMKTRENTZbDEEZOND.

(1) XATE (TEBXTIER)

Paratya improvisa (Decapoda, Atyidae) : ZAEJER X
Wk (Swimmers) ThH VO, FERAEBLZITV R

(BWs) °7=F 0 (SPs) DIEKEREETH 5. WEHkEE
I3 e B0, HEN/NE W2 D BRI S e
T FERBEROKORTE TIE D > RIZZ 0, ik
BT E D THERINTERY, BKkEBEMSEICT
BB ELD /NS W E DI E D F VAR H
5.
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12 Decapoda Paratyaimprovisa

Rf
BW
SP @
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o
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:10 G o ) S =00 @
O S P > 3 250z A i

Fig. 4 (12) Spatiotemporal distributions of

macro-invertebrates.

13 Ephemeroptera Baetiella japonica

e

BW
SP a
el
o
1 9
o : =
~ ] M m 2]
O & & £ o J2<4 4 3
P > > wT > o o
:10 © o © = S=v 0 ]
O o =z = 32 IS0z o &

Fig. 4 (13) Spatiotemporal distributions of

macro-invertebrates.

14 Ephemeroptera Baetistaiwanensis

® o

—@

SP @
©
s)
O
o :1 ==
~ ] M o (a2}
O35 & & o o 8243 & 3
S > > ‘T 2 > o r
O:lO*J S T 3 20 3 o 9
o z > Ed I=22 =z a g

.

Fig. 4 (14) Spatiotemporal distributions of
macro-invertebrates.

(13) 74/ ahsaYy (A3 ASAY
)

Baetiella japonica (Ephemeroptera, Bactidae) : 47
RXFE HE %% (Exposed attachers : 74, 2005) <
bBH. ERAEBLITE Rfs) THY, FIHOBEE R
WCAET S, 4A~5SHICPMT 5. MARRELTE
D, LAHZDO IR, PR K % ICITI TS
{FE-THY, HELITHT D10 & 2 AER R
ThDH. FHEPAKBZOIRGESIZBNT, —i, =%
D THERINTWVWDD, EXKENTRVWOT, jitd
NTEERIZE VI EVENbDLEEZX LS.

(14) 242E>ahsrny (hrnvBEaA450
&)

Baetis taiwanensis (Ephemeroptera, Baetidae) : ZE{%
B vk A (Swimmers) T& 0, 37248 B35 13 (Rfs)
LU VR (BWs) Tho. HEMHKEZICIE, v
RTHAEL, WELZED THMLTWEN, Z20#%
D2013412 1, 201442 4 i T, WTFh O£ RS
WZBWTHIERIN TR,

(15 oF<AYahsFay (hrFavBaAY
=iy =)

Tenuibaetis flexifemora (Ephemeroptera, Baetidae)
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15 Ephemeroptera Tenuibaetis flexifemora 17 Ephemeroptera Rhithrogena sp.

BW
SP SP
el
S 3
O O
o :10 = o :1 =
~ ] D o . (2] o0
O:50 8 = < o S22 3 O:is & & =& =« 22432 2 3
Q:iog 3 & 3 %233 8 3 Owg 3 & s %233 & 3
o 2 > e ISLzZz o i o = > 3 IS2 2z o i

Fig. 4 (15) Spatiotemporal distributions of

Fig. 4 (17) Spatiotemporal distributions of
macro-invertebrates.

macro-invertebrates.

16 Ephemeroptera Ecdyonurus sp. 18 Ephemeroptera Isonychia japonica

Rf é’ Rf
BW BW

sp N SP
el
k] <)
o O
= o :1 =—
. = ~ o mo® o . <
o :10 ~ ~ o0 m;m [32) [0 < O .5 = - g} dgT o — —
O :50 & ~ b ] g o -~ = - > > wTS > o o
y > > = wo 2 > %) a O:lO 5] o < = S8 © o ]
O:w0s 8 g 3 2288 & 8 S =z = 32 J52=z o ¢
o =z = <=L =z [a) g

Fig. 4 (16) Spatiotemporal distributions of
macro-invertebrates.

ATERNLEGRR (Swimmers) TH Y, FRAEEHIT
W (Rfs) THD. FHEUKEZIZHEL TV LN
WEVKBE TN @ N T2 DI ELIC KRG TE 2R 5 23R T
W22, BKICIHET 2729, 2013411 A IR S h
o l-DiE, P drboEE LN, MO
DAAREE LT R R 2 ERICL DI TH .

(16) 8= HTHFOYE (WFAYEES S A mm

Fami) Fig. 4 (18) Spatiotemporal distributions of
Ecdyonurus sp. (Ephemeroptera, Heptageniidae) : Zf macro-invertebrates.

IR MES (Creepers) Th bV, F7RAEBLITW
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19 Ephemeroptera Ephemera orientalis

Rf
- ‘—F
SP
el
o
1 o
o : - =
Os5 & & o o 2202 & 32
S > = K o [3) py
110 5 3 & S %203 o <
O o z > 5 252z a4 e

Fig. 4 (19) Spatiotemporal distributions of
macro-invertebrates.

20 Ephemeroptera Potamanthusformosus

Rf
BW .
5 ,
el
o
1 o
o : =
~ g} M m o0
O & & £ o &S24 & 3
% > = Q> %)
108 3 & 3 %203 o 2
O o) z > 3 2z z a4 it

Fig. 4 (20) Spatiotemporal distributions of

macro-invertebrates.

(Rfs) , oK (BWs) , 72D (SPs) Thd.
LB K% TiE, WY, U RTT—REICTE
X, FEVTHMLTNDZ LG, BELO LR
INESWAERBICEH L bDEEZ LN,

AN eEA*ES4%2h5 098 (A7 OBEESS
A Ao

Rhithrogena sp. (Ephemeroptera, Heptageniidae)
LTI EER (Creepers) TH Y, F4£EGIXH
(Rfs) THD. HEHRED/NSWEICART 20
TUKRIFIZHE S U090 WEKRE 3 RN T2,
PEBLRVWGEICIIREY, BEIT 258101300
SNDZ L%, PHBUOKEIZITATE i LT
TERER I L TN D A, — R OMERE S F
SlebDEEZLND.

(1 F>h%aY (AFOoBF>A50OY
E=y)

Isonychia japonica (Ephemeroptera, Isonychiidae)
AETEANTEVKR (Swimmers) TH Y, EABLIX
W (Rfs) ThD. FHBUAKEITHWITI D TREEE
DRELPALTEY, TICZOBITMB ST
BN EpbIKIZEVisnbDEEZLND.

21 Ephemeroptera Torleyajaponica

Rf °

BW
SP
°
<]
O
o :1 =
~ ™ mao™ m [32)
O :5 v = = ) (S o _3
3 > > 0o & > [%) o
:10 © 5] « = 20 B )
O S z > 3 F\Boz a &

Fig. 4 (21) Spatiotemporal distributions of

macro-invertebrates.

(19) roADEVAL DY (AFADBEVH
7O

Ephemera orientalis (Ephemeroptera, Ephemeridae) :
AETERNT R (Burrowers) T 2 Bk DS E T
bY, ERERGIIT R (BWs) &72FEV (SPs)
DILKBRETHD. WIRKIZEETD. KEhdd o
ENTE, RORE ST/ NS N2,
BOKRHC A OLBHEZ&HD L ENTE S, 2
D7z, PHEMKZRICLHERINTWD. Z0Ok
e LT, hBBEUOKANTIEY o FIZE<ERLT
WDHA, PWOKERICITHEEBREDO X VIRV E Y T
BB EAE A TR Y, okERIZARS & — )
WEBEILTWDZ ENBELLND.

(20) X4 nAhoASs Oy (W28 ATAYT
A7)
Potamanthus formosus ( Ephemeroptera,
AR IS (Burrowers) Th
v, ERAEBLZIUVE (BWs) L72E D (SPs) D
IEKRBREE TR EN TS, FHHEBHOKEZICE S
F O CHEREEEAEMLTEBY, Z0®%ITIHEVY
YRETFEY THRER S, TR S ATV RN,
OB K%, ARO EERBREE T DI

HRedoKICBE L-bDEEXOND.

Potamanthidae)
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22 Ephemeroptera Uracanthella punctisetae

g =
B
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—o—%

N
SP
el
o)
10 <
o : =
~ at} M N ™
Owm0 3 & < o S22 3 3
% > > = T > o o
1100 © o e S5=2 ° o
O o z = 3 IS =z Ao s

24 Odonata Sinogomphusflavolimbatus
Rf ®
BW ® Py
SP @
©
o
O
o :1 N ~ " m:; o n <
05 = = : ;1’ r‘%-:_ = = -~
Q:i0g 3 & 35 ¥23 8 3§
o =z = E4 I=L =z o g

Fig. 4 (22) Spatiotemporal distributions of

macro-invertebrates.

23  Ephemeroptera Caenis sp.
Rf
BW —
) ?
©
o
O
o :10 ==
O:i0 8 & & o 22A3 2 3
Q:008 3 & 3 2253 8 3
o = > 3 Zso=z o &£

Fig. 4 (23) Spatiotemporal distributions of

macro-invertebrates.

@I ITE=REZhTAY (A OHEBEYH
SHTAIRE)
Torleya japonica (Ephemeroptera, Ephemerellidae) :
AEROI A R (Creepers) Td 5 725, 4 A
(Burrowers) ([ZEWHEEH TH L. F L EBHITHM
(Rfs) THY, BEIEIT/NIODBEED TITED A
RN 5. WIZBWT, FHERKZICLH D
REOEABPHREINTND I LnD, BOTIC
BORALIMEINIR 0T ERBEZLND.

Fig. 4 (24) Spatiotemporal distributions of

macro-invertebrates.

22) 7hA=AEZhAHFOY (h5OHBYSESH

7O
Uracanthella punctisetae (' Ephemeroptera,
Ephemerellidae) : ZE{ERITHE S (Creepers) ThH

v, ERAERSITE Rfs) THD. HELICK L T
W LDRBDLBED LS 50, EOBEIZTH.
HRHAOKR BN S R b RE <20, ok
ZLPHLTWDE. Fiz, HARBIZIED THEEMN
MEINTWDR, Zhud, —HEoEERITHEKIC X
DIMENT, EVHEILO/PNIWNWEEDIZEED EWN
hboltEZLND.

2 er*von7OvRE (W7 BEAYDO
hyooR)

Caenis sp. (Ephemeroptera, Caenidae) : ZE{E 134
A (Creepers) TH Y, ERAEBLZITHM Rfs) ,
Uy R (BWs) , 72£Y (SPs) ThHD. EIKRESIZ
W=D, WKICEAHER S D L ENTLED
729, HHBEHAKZOW (Rfs) V2 K (BWs) T
AL TWHWD. LaL, BB KEZICEEY

(SPs) T—#R B D DX, KRREEL-Y OLLE
BRELSAKFIZHBT HUBEHEDRKE Wz, ik
OWEME TN IR/ NS W E VI8 &
NWTWarbDEEXLND.
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25 Plecoptera Neoperla sp.

Rf

B

©
]
O
o :1 ==
N < mol m o <
O:i5 & =« o o R s
p > > - T > [9)
O:lO 5 3 - ¥20 3 o S
o = > 2 I=2L2 z o i

27 Trichoptera Cheumatopsyche brevilineata

Rf ‘
BW
SP
hel
o
1 S
o : n =5 <
O:s & & o o 3248 2 S
Q08 3 & 5 2233 &8 8
o 4 = = 32z o w

Fig. 4 (25) Spatiotemporal distributions of

macro-invertebrates.

26 Hemiptera Micronecta sp.

R
BW
sp
el
(o]
O
o :100 =
O :s00 & & E m @l OO g
. W > l ws & > 9] o
O:woeg g & 3 EL8 & 8

Fig. 4 (26) Spatiotemporal distributions of

macro-invertebrates.

20) EAHF+ T (FURBYFTI bURFD)
Sinogomphus flavolimbatus (Odonata, Gomphidae)
AETEANTIIEIER (Burrowers) T DM, ARBFZEICE
JAFHMIERE ClE, EREEBICOVWTHET S Z
LIETERD o7, PHRBBOKORNIZIZHEHE 7 R
TEICHR I, BKBITIEERICEEY THRRASN
T2 s, PKIZED EEELS/ NS W ED

CBBLEZbDEEZLND.

(& B & =B = =B B

Fig. 4 (27) Spatiotemporal distributions of

macro-invertebrates.

(25) 2B YA NI SR (WI7SBHI75
=Y

Neoperla sp. (Plecoptera, Perlidae) : ZEJERI M) E
B (Creepers) TH VY, ERABLIIV S F (BWs)
L72FE Y (SPs) DILKEBREETH SH. TRBHK D]
X7 FTE LR EN, KBTI & 7o
Y THERINTNDE., T0%Z, VY REREED
D IEKBRE TR INLL.

(26) FESXRLVE (WALVEZXLVH)
Micronecta sp. (Hemiptera, Corixidae) : ZEJEHYIL
kA (Swimmers) ThH Y, ERAEREZITY K
(BWs) /=% Y (SPs) D IL/KBRE THD. WHEIKHEE
JE&H 20, LRAHDSL IRpnizs, K
EHIZIZT Y FTHA L. 2F 0 TIRERTSE
BERWAD L TWD720, Wit iEd 5 2
LIETE R ol T RTIEZOBEF AR
BENTNDZ &b, POKBRITEHEFOFILICE
ST, WMTFLTEs LIEFMRALTBEL T
EEENCOERBBICHER L TEEbDEEXDL
nan. —FE, BATLLEHENTL2OREL, fED
R, HRERPENETSH 5.
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28 Trichoptera Cheumatopsycheinfascia

Rf
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Fig. 4 (28) Spatiotemporal distributions of

macro-invertebrates.

29 Trichoptera Hydropsycheorientalis

: o

BW
SP
38
O
Siox & 2 4 o¥aonog
OQuaog 2 5 3 #5838 & 38

Fig. 4 (29) Spatiotemporal distributions of

macro-invertebrates.

30 Trichoptera Stenopsyche marmorata

L
SP

©

<)

O

o :1 =

~ M o [22] <t
Ois & & & o &23 & S
> > = asC & > [8) o
O:lO ko] o o = S=2 0 @ ©
o =4 > 3 I=L2 =z o w

CEEEEECER PR EEEE P EEE LT

Fig. 4 (30) Spatiotemporal distributions of

macro-invertebrates.

@NaAs T bESS (FESFSBYTRE
758D

Cheumatopsyche brevilineata (' Trichoptera,
Hydropsychidae) : A=1573i&#8% (Net-spinners) T
by, ERELGTE Rf) Thod. EENNKE
Wiz, B K T, WO A LT
2, BELICmZ 7R b Rohiz, oo b ok
MLz EZz N5, — I THRRAINIZYV RT
TR Z T2 THE Lz, Z20oRITWVWTho4LES
THHERSNRD T

(28) F2aHF T REZS (FEXSBLT
FETSHED
Cheumatopsyche infascia ( Trichoptera,
Hydropsychidae) : A {E8 L&A (Net-spinners) T
Y, ERELGITM Rf) &V F (BWs) Th
L. BBENPRE WD, PRBHKE S it
WMit2 52 &EMTETNWDLEEZDBND.

29) IL<w—T b ESYS (FEFZBYT b
Er>#)
Hydropsyche orientalis ( Trichoptera,
Hydropsychidae) : ZAE{EH (Xi&EME (Net-spinners) T
bY, ERAELLIE R) THDH. EENPKE
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31 Trichoptera Hydroptila sp. W, SR BTS2 B T & A8 T

ETCNWhHEEZLND.
"t d (30 EX+HNTRESS (FEXSBESF
ow ANk ETSH)
Stenopsyche marmorata ( Trichoptera,
P 4’ Stenopsychidae) : ZAE{ERYIL&EMES! (Net spinners) T
3 HY, ERAEBBIIE RE) Thsd. BEHNTRE
iy 8 8 o mifz o3 o VNS, BB TAE L, BAE < RE EORE
Qmwog 3 & 35 2283 2 3 B, i, S OxEkE LT, SORICERE SR

TWAany, Yv~hes 78 (FESFJHY - M E
2 B . Hydropsyche  sp. (' Trichoptera,
Hydropsychidae) ) IZHEICEZE L TWH DR E I
RALZR VN, R OK TITRE D e S 41 2 B O
ELTH D70, WAKZITEH CTREERZE WD SETW
205, —i, EEMERINATND. ZHE,
INEBEHOK E % < =T D LR EL T 5 2 & AR
BENTEY (Hyodoetal,2014) , #{k L CHEiE |
KL ol TRENTIE T bDEE X BN

_ 5.
m-l BNEAFETSE (FEXSHEAMESS
Fig. 4 (31) Spatiotemporal distributions of )
macro-invertebrates. Hydroptila sp. (Trichoptera, Hydroptilidae) : A={E7%
IZ#EHAY (Case-bearers) Toh b, ERAEBLGITT v
32 Trichoptera Rhyacophila nigrocephala K (BWs) &72F D (SPs) DIEKERETHS. F#
B #% T, —HR LN T v RTHKL,
Rf ° 72E ) THERBINTWD. EKREINIIRWS £,
BRSO IR WA BB IC e En F iz b o &
W EAORD.
” (32 LFTOFHLLELS (FEXSEFH
o :1 EA Lk t’7‘5ﬂ)
O:s & & -"1 o 2 %% a a3 Rhyacophila nigrocephala ( Trichoptera,
O:w0 g é s 3 238 é g 3 Rhyacophilidae) : ZAJEH XM E L (Creepers) Th

273, #IEH (Burrowers) ([CIEWHEETH L. £
ERGITME (Rfs) THD. #EHETH I NEET D
ZEMTEDYD, FHEBUKE &5 HEI2m 2
LHIENRTETCNDEEZEZLND. AL, F0O#%IT
B I T,

BN TF7AHESFHILETSE (FEXYSBES
FH RETSH)

Mpystacides sp. (Trichoptera, Leptoceridae) : A=iE%

IZ#E 5 (Case-bearers) Toh 0, FRAERLGITY

Ill“ll“'ll ll K (BWs) Tob. BkENIZIRW 2, dhfifit
K#BETITDU » RTHKL, RO/ N E

Fig. 4 (32) Spatiotemporal distributions of DIZHNENTZbDEEx RS,
macro-invertebrates.
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33 Trichoptera Mystacides sp.

Rf

SP

@
o
8
o :1 ~ ~ ] mi"‘:’\ o o0 <
O & = o @ Sgod o =
Q08 3 & 35 %233 8 3
o = > 3 Z32z o i
Fig. 4 (33) Spatiotemporal distributions of
macro-invertebrates.
34 Coleoptera Laccobius sp.
Rf
BW
SP A
o
3
o :10 =
O:i0 & & 2 o 2223 0 %
Q:@005 3 & 5 2333 & 3
o = > 32 32z o i

Fig. 4 (34) Spatiotemporal distributions of

macro-invertebrates.

B VOEHLYVE (A 9Fa1IBHLIH)
Laccobius sp. (Coleoptera, Hydrophilidae) : A=7%57%!
1L EMN (Creepers) T2, HEEER (Burrowers)
WEWHEE TH D, EREELITM (Rfs) , VU R
(BWs) , 7=% 0 (SPs) Th 2. KESDFRIH % 4f
L2 b, FEEKEERTH, MLvb U N
T TELERBIN TS, FHRBEBKE TIE,
TIXERBE N AT 2B —8IEMx TR, TR
TR R LT, SR EL O/ S W D
BHLTWL 2 bDEEZLNDS.

35 Coleoptera

Zaitzevia sp.

o
O
o :1 ==
~ g} mo®m o0 <
O:S S kil - ‘3 _r!%?'v—i — -
> > - o > > [9)
O:lO 5 2 T 5 FS0 3 @ °
o z = = I=20z o it

Fig. 4 (35) Spatiotemporal distributions of

macro-invertebrates.

36 Coleoptera Zaitzeviaria sp.

BW
s O—r
Eel
o
1 =
o o0 ’{,;
O & & & o Q22 2 %
- > ha 2 Q> %) r
(10 8 3 T = YS9 3 o 2
O e} -4 > 2 2Z2 2 a i

Fig. 4 (36) Spatiotemporal distributions of
macro-invertebrates.

@) YNYFOLVE (A9FawBEAROL
R
Zaitzevia sp. (Coleoptera, Elmidae) : ZEJER 34 H
W (Creepers) ToH 523, #EH (Burrowers) (23
WHEETH 5. ERAERSITM (REs), U > R (BWSs),
=% (SPs) TH5.

B EXYVYFALYVE (A9FawBEAR
ALR)
Zaitzeviaria sp. (Coleoptera, Elmidae) : A& 531
@A (Creepers) Th 523, HEEA (Burrowers) (2
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37 Diptera Tipula sp. 39 Diptera Hexatoma sp.

Rf Rf 7
BW BW 3
Sp SP L
3 3

1 = 1 S
o ¢ ) o o : - e~
O35 3 = & o USSR 3 O:5 & & o m B2 53

p > o > 9] : - > I a % r

:10 © S © = WD o o I b . e~ > © - T > [} o

O1g & & 3 Eg8 & 8 Omwg 2 & 35 2588 & 3

Fig. 4 (39) Spatiotemporal distributions of

macro-invertebrates.

Fig. 4 (37) Spatiotemporal distributions of
macro-invertebrates.

38 Diptera Antocha sp.

HEVWHETH L. EREELITE Rs) , VoK

/f (BWs) , 72%9 (SPs) ThD. HHAHKEZIZIT
—BFRIC T RCHKRT D0, WS- 0 CTrimR
BW ENTWA3B.
* t @N HALKE (NTEHHUKRE)
3 Tipula sp. (Diptera, Tipulidae) : ZEIGH I3 HE A
6 ; S R ) QEE‘E? b S (Burrowers) CTH 0, ERAEBLITHE (Rfs) , Vv
Q:0g 3 & s ¥53 3 3 K (BWs) , 729 (SPs) Th b, AZIFTHRL T

IEARBREICS K< AbN D, PHBHOKEI T —RE
D v RTHART 225, MR- E Y TR S
T,

B8) DRNAAVARE (IWNTBEHAUKRH)
Antocha sp. (Diptera, Tipulidae) : AE7E (3 [ % Y
(Attachers) TH v, EAEBLITM (Rfs) LT~

K (BWs) TH Y, WHIZIT T2 TRIEKBHEH T

28D RIEKREIC S A b D . PHREIKE T,

r.*.'“. .".‘ KLTW5S., 20%, BEKITHEE U FTHOH

BEINTWVS.

Fig. 4 (38) Spatiotemporal distributions of

macro-invertebrates.
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40 Diptera Ceratopogonidae
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w lec}
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42 Diptera Cardiocladius sp.

leoe @ e
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©
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Fig. 4 (40) Spatiotemporal distributions of

macro-invertebrates.

41 Diptera Tanypodinae

BW 0

SP L 2
E ‘

Sos & 8 o 283 o o3

Quog 3 & 5 2283 & 3

Fig. 4 (41) Spatiotemporal distributions of

macro-invertebrates.

Fig. 4 (42) Spatiotemporal distributions of

macro-invertebrates.

BN EFFHALRE ONTBHH VKR

Hexatoma sp. (Diptera, Tipulidae) : AIHAIHEE
M (Burrowers) Toh v, FRAELGITME (Rfs) , U
YK (BWs) , 72%Y (SPs) TH Y, Wiz ¢722<
THRWEARDBEH T D L 0 RIEKBEIZS KL< A bR
. HHRBHOKZIIT—RFIC T o RTIHART 523,
WRTE Y TIHERINTND.

(40) X A AR INTEBXDAHFR)

Ceratopogonidae (Diptera, Ceratopogonidae) : £
IR (Burrowers) ThH YV, EREESLIZTT
K (BWs) L72F D (SPs) ThD. k< &ENTE
ROFER L (BezziaZ fR<) . £ D7, WM
HAKBRC LN OB RO 0 ICfE s L.
KBZICH (Rfs) CTHERINTFEEITHEETLZ LT
BfELiceEZExzbND.

AN EVARYANER ONTBIRYAHE)

Tanypodinae (Diptera, Chironomidae) : A= 758 13HR
A (Burrowers) Toh Y, FoAEBRHITM (Rf)
Uy R (BWs) , 72£0 (SPs) THD. HEHK
BITIT—WFIC Y o RTHE LD, P En T
IR SN TN D,
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43 Diptera Cricotopus sp.

Rf 9 @ —

BW

SP ole
3

Sion & 8 5 m2a g g

OQmoog &8 £ 3 2588 & 3

45 Diptera Cryptochironomus sp.
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Fig. 4 (43) Spatiotemporal distributions of

macro-invertebrates.
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Fig. 4 (44) Spatiotemporal distributions of

macro-invertebrates.

A) NFHhazrYY AR ONTHIRYAHR)
Cardiocladius sp. (Diptera, Chironomidae) : A&7
IEHE R (Burrowers) Toh 0, F72242 B35 13 (Rfs)
ThbH. PHEUKZICHMEEENZ S MREINT
WDR, ZAUIEEORMEIZIE SR (RITOD720)
BEWWT 27280, RHBPAKIC L D HELCKT 2
MARHLbDOEEZBND. Wk X DHELIC T
DT EMTELRRNRETHLEEZDOND.

W) yva1RYAhE (IWTBIARUAF)
CAETERL

Cricotopus sp. (Diptera, Chironomidae)

Fig. 4 (45) Spatiotemporal distributions of

macro-invertebrates.

JEEA (Burrowers) Toh 0, £ EBSITHE (Rfs) ,
TR (BWs) , 72£0 (SPs) Thd. PHAHAK
BT I T » RCTHET 228, e ED T
TR SN TV D,

@)z )axYhE IWTBARY AR

Orthocladius sp. (Diptera, Chironomidae) : ZEE!
IZHR Y (Burrowers) Tob ¥, F 704 B85 130 (Rfs) ,
Uy R (BWs) , 72£D (SPs) ThHD. FREHK
BITIT AT o FCHEAT 20, £ T
&, EEERARESHEML TS,

(45) W AZARVAHE IWNTBARJHH)

Cryptochironomus sp. (Diptera, Chironomidae) : 4
TEANTHEEA (Burrowers) Th Y, FABHIIV
YR (BWs) , Wit (WiR) T 2D. vk /i
Wiz, HEEHOKIC L DR L TWD. HEIC X
DIt SINRTWNFETH D.

(46) RV TARYAHRE WNIBIRYYHH)

Dicrotendipes sp. (Diptera, Chironomidae) : A&
IZHR Y (Burrowers) Tod ¥, F 704 B85 13HE (Rfs) ,
UK (BWs) , 72£Y (SPs) THD. UK
TiE, WTHEL, EHBOBEILO/NS W E DTk
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46 Diptera Dicrotendipes sp. 48 Diptera Tanytarsus sp.
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Fig. 4 (46) Spatiotemporal distributions of

macro-invertebrates.

Fig. 4 (48) Spatiotemporal distributions of

macro-invertebrates.

47 Diptera Stictochironomus sp. nNENCLOLEEZLND.
Rf @NT7oESAR)HE IWTBLIRYU A
)

BW ® Stictochironomus sp. (Diptera, Chironomidae) : ZE7E

o BIHRER (Burrowers) ThH, ERAEBHZIIV
, K (BWs) &72F D (SPs) DIEKERE TH D WHIC

S 5 RSB, BRKEEN B &b, PRI

Os & & 2 o 228 2 % FOWMELEBDEEXLRD.

Omwg 2 § 3 2582 § 2

48) EXALRY AR UNITBRYAHE)
Tanytarsus sp. (Diptera, Chironomidae) : ZE7ES! 1%
PR (Burrowers) ThH VU, EREEHIIV R
(BWs) L72F 0 (SPs) OILKEETHD. Ak,
BRorORMIZHEREEZMEY, SOMOTTIX, L0
ML ENTAF (2005) 12X B3 ICR T BHE—D
RS (Tube builders) T 5. WEUKEEI 1L H B
BIMINRT L, BEERDHZ LITTEHEINTE
WHMIZHETe Z 1L TE 2RV, FEBHOK %I,
TED ThOThRfENHERINTHDEN, VR
ElEV R ENTHEERLZ D EEZ LS.

Fig. 4 (47) Spatiotemporal distributions of A9) Z7oFHAHNIR (IWITBF7FHNIH)
macro-invertebrates. Dolichopodidae (Diptera, Dolichopodidae) : A=iE%l
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Table 2 Classification of response of macro invertebrates to a middle flood.

Response of species to a middle flood Life type
Classification Principal habitat  Habitat after the Net-spinners  Attachers Creepers  Case-bearers  Swimmers Burrowers
middle flood
(a) Disappearing Rfs 9 18
Rfs & BWs 4,38
Rfs, BWs, & SPs 3
BWs 5,45
BWs & SPs 11 40, 47,48
(b) Migrating to habitatsof  Rfs Rfs & SPs 22
lower disturbance Rfs & BWs Rfs & SPs 8
regimes Rfs, BWs, & SPs  SPs 23 46
BWs & SPs BWSs & SPs 7
BWs & SPs SPs 31 12 19,49
BWs SPs 33
(c) Migrating to habitatsof Rfs, BWs, & SPs  Rfs 2
higher disturbance
regimes
(d) Migrating to habitats of Rfs Rfs & SPs 1
both lower and higher Rfs & BWs Rfs & SPs 14
disturbance regimes Rfs, BWs, & SPs  Rfs& SPs 10, 16, 25, 34, 37,39,43,44
35,36,41
BWs & SPs Rfs & SPs 20
(e) Disturbance-tolerant Rfs Rfs 27,28,29 13 17,21,32 42
(f) Others 15,26 6,24,50
49 Diptera Dolichopodidae 50 Diptera Empididae
Rf Rf ®
BW T ? BW P ‘
SP|—( T Y W W — SP —
| I | 3 3
1 = o :1 =
o e . [32] o
O:i & & & o 32=a 23 O:i & & & o 2222 0 3
108 3 & S5 %283 8§ = 08 3 = 5 %293 8 0§
O:0g g & 3 2588 3 3 O:08 2 & 35 588 & ¢

Fig. 4 (49) Spatiotemporal distributions of

macro-invertebrates.

VIR (Burrowers) ToH Y, ERAERBIIVUR
(BWs) L7-F 0 (SPs) DILABRETHS. B (&
V) OEEZGFT. PHABOKTIE, WTHERL,

Fig. 4 (50) Spatiotemporal distributions of

macro-invertebrates.

EESREL O /NS W E D 2N E WV T=b D £ & %
YR

(B0) A FUNIH (WTEF FUNIH)
Empididae (Diptera, Empididae) : A7 % |34 i Y
(Burrowers) Th Y, FERAERFZITZT K (BWs)
ThD. PREBOKSE TIE, T RTHEL, T

RSN, ZO®RITM, UV FEloED TR
ni-.

4.3 EABREHBYOERICETLIEER

420FERE LT, SOOI E D LR
% Table 212777, JEAMBHEENY O PR EEKIZ XL
BISEE, Q~ODF A FITHEEN, (a) HET
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LR, (b) BEELO AR WA B IC B 8§ 5l F,
(c) HEL D R E WA BIGICEREIT 2, (d) #
LD LEB ) i3 O e DR\l 7 0 42 B35 1B B - 5
i, (e) WUZHA T DRSOz, () 1ZH]
MERFRNTE ook Th b, £ < DEARE
FHEEWIL, HAABKIZ LY SmFEENZEl LT
WA D, AETER (Life type) oM 2 DAY O ReIZ &
O, ZARZRREMA - ERPSAREE AL TVS D
R hoT. ThuE, ARG EFMT S LT, Bt
KREZ L DAL EMSARERS M HUET D
ZEERRTEERFERNY D, KW TIE, F
Mgt KICoOARER LT, EAMKHEBIY O /)47 FF
PEA B LA, FHELOBBSHEIZ L Blhoks
MR R7 AR S H. o, HAWILNAELE
B ORI ZRan (B CERENEEK I
THhbHETL2ETOMM (EESHm) %, £E
B OREER R & MBS RO BRE T35 Z
& T, AERIGHERT N A fiE B T X D WREME DS RIE S
niz.

5. BbhYIC

% < OAEWITFIFAUEK THRELE % T oAm FRE
PELTWD 2, W, dokizXk LI
i % B A2 @EHE2 (Net-spinners) <° [ 35 2 (Attachers)
A N —HE# D) &) B (Creepers) LRI L (Burrowers)
DRI, UL, REOHIE, KX
O, BEAERTLIAESENL, —FHICRL4ER
BHET 2 L9 IR LTz, 2o Z Enb,
PEKZIZ L WECHERR S 72 vk (Swimmers) (22
WTh, HOKERIZEPTTMA Tz TiER, —
FERRVE I HEEE L T D WIS EAE LI AraetEn
FBEAOND. KHFEOFER, %< OEABEFHEDY
%, WKEEORELIZHINT B 72012, ®WRFICA RS
B TR AL OMOERGERAL TS Z
Eginole. THHDERMNSG, WOKFFICER D

KBS L e ARG R SRIHFET LI EOEE
PEARRIE STz

# O

ARBFTENC & 72 1) [ 4 A2 184 A ] )| (58 985 i 0>
LT — 2R L CTHEE L., £, #HEOFEM
(Zdiz by, PEEIENE AT, KE KRG
Ak E, =T v 7 ERE, WTHKRA SR
RARIEAT KB FEMICH DETHESE L, 22
BHOFTERLET.
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