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Abstract

River systems are hierarchically organized from the higher-scale systems to the
lower-scale systems. We examined the presence or absence of the Ajime-loach,
Niwaella delicata, across the Nishino River drainage, a part of the Kiso River systems,
Nagano Prefecture, Japan, to determine its habitat characteristics at both high-scale
(i.e. topographical and geological) and low-scale (i.e. microhabitat) environmental
factors. We found association of Ajime-loach occurrence with high link-magnitude
characteristics with relatively low levels of slope and dissolved oxygen. At the high
scale environmental factors, the occurrence was associated with the amount of under-
ground riverbed flows. Our results suggest that the Ajime-loach prefers high-scale
environmental characteristics that depend on topographical and geological factors.
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Fig. 1 Location of sample sites in Nishino River drainage in Kaida Vilige of
south-western part of Nagano Prefecture. White-filled circles indicate
the absence, black-filled circle indicate the presence. Solid line in the

river is waterfall.



4 ANBR T TR - PTER(S—RR - S EREY

FRBE—F RO, MLFE—DOBRENFIE LT - 7. BAKEHRBIZ X b EEK
FHER L2, M ChHADOREIEZEAL ZOAOREIXEFICL T, EXx 1l
CMBAITT A KT a vOLERHEE L,

BHAR r— L DIBIERE

Pl A 7 — VOB E LT, &K - CPHIRE, &K - PR, IE, W, K
&, BWERSRE, BKREE, BAa0% S, MKME, (TEREE, X0, FHZERYEH
HIL 720

T, BXOKECONTUE, FEEENT 271 7 ve2 b RE|IE, BB
cm & & ICEIHDE AR TR & ARERFTHI L 7o, BORTRE, 35 X OSERFR R 13K BE o 7K TE
X D 40% 17 B EFTC, CR-TEIEHRA/NUFREE 2 W22 o BRI AT 4 [
DHITE LRD e, FHEHEORAKE, BIOFEKEZTA VT vz Feh b
BHEIE DT — 2 hH3RD o,

JIEE oA v b ve2 b FIREELICKAOREZ L, MEEIA VT VLS D
SEEPKER, JIE &P R E T EhE, I BREICih 285 (cm?/s) TRb L7,

K E BT RE LA — & 7T AEFEBRSRET (DO-24P ; 3H DKK (8%)) #HWT7 1
VI ves b Eofh RO KICHIER ZRE UENALE T 5 E THRE LIERE L 7c, K
BEZISAV I ve2 F ETENBI00cm & & mRIZAKEE 220cm T icZA»Et
WL, HELCKEEDBREERFELZOELRD I, FMROKRLT & 2 VIRE
FrE AW Ue, & — 2 7 VIR FHEGT O /KIE & AKRERT 0 KR O HIE B 323 e
W E B HIERTICHERR L 7o,

DO T AV E T v 2 b EORRI). 5 mX0.bm D= N T — FARELEADS X
ERIE RPNy FD 2 F T — FNOBIUC S T9Ess (1997) S X%A, haa
THHIEHRCH LEAOREELX 1 DA, 2 (oA, 3 A CNNER,
4 #E(kﬁ%)@4$%@ﬁﬁ SBUICHFE LA DS S E L, FED 1 1 ¥8 Chifk
0.125mm AT, 2 i hiff0.125— 1mm), 3 :HHFE KE1—4mm), 4 :WE
it 4 —50mm), 5 : E Chr 50—250mm), 6 : B CRi£E250—500mm), 7 @&
CREEE500mm LA_E) o> 7 BRIz K43 U EFAll L 72

EPRICE T e F I — FOfab AR 3{HRY, NEEECENI7rsz7r A
FHOCTEAOEEZE I N, BH, ZOMOKSEREL, WA T 2415
PAE99% =% 7 —A30ml T2 v e 7 4 A ZIT, BOEERICX b 7o r 74 v EY
SHEIL, fIEEEE L L (BHE 1999,

(TEEIEOLET LR 5 5 &5 2 b B0 R Z N IR % /e Dz 2 A
7oo ARV v X (8mm) 12 X b FEHT oW IRE 2 b 2R T Lic, g Lic
BEEIAF+F —Ca vt a— 2D ALBEN Y 7 + (Canopon? for win95) % Fi\»
TR R DI,

LA — IV OBIERE

JREA 7 — v OBSRER & LT, BEEER, AKBERE, A, FE, $X0, FESmEmE
%, 2775 F45o 1 EIEpE R A v GGl L 72,

Bl (Scheidegger 1965) (XFHEH A O FIIC H 5 —RKRIFOERE OB TRD S



ARENAR—HZIRICBI 27 Y AR a7 Niwaella delicata D BIREE 5

naroT, FAEMETHN e e v b L, TS0 FRICEA SR TN —REFHD
Badimti s L ez lco TOEOKRE SIEBL ZELEKEDOL A TH S &
Z7~9 (Osborne and Wiley 1992 ; Chattin et al., 2007),

JKEEREL (Strahler 1964) 133k & YR O ATAM O XE %2 EF o bIEF I FEL Y
TEDIeSDTH D, M Fiehsx EREOLME 1 &L, FHicH - TH CHEFED
KPR ETT 5 Z L2 1 B foo B IM) TR AA TSR O A i s E B
DFWEZ R L T % DI L, AREEREIHUE & (ZBAHE 0 7o\ ) TERE D #HE S AR
T L %,

A EERE S O EEH20m NoEREY, MZEL XA WCHl D EFE L 7o, Bm ikt
LofE R oFEE Ve, e, T2 5 T4o 1 PRI s & Eiis
D IAAH TR aA T HIPH 2 BARMG IS E TRE &, T EYI v, Y b I o oKD
BHExEFRECH» D, BEEPTARCEE L 2,

TR

FAE LI 1 ~1THIS R 7 2 A ¥ a v OB OFMICE S & T X Co4 BERBEAKISH
H o friufifi 22 Mann-Whitney © URE x> FAWCHEE L1c, RIZ, 722 N2 avofER
BT 5 BIES M A S hicd B 7%, Mann-Whitney D UMRE CHEZORD bh
T BB IAZE & U CERA AT HAT - 7oo tHETTH 2 3R b fe ik K & 7e@itiif)

(=) OH 2 1L FLoBEEEYFF>FNS E CHRAL, FHEMEO RSS2
PHCHCE Lc, S BT, KFEMEAOEHS B R OBME X FHN% lcdic, Ward ki X
B2 5 ARG ERITV, FROSBEDO /AN — T 5T 5T o $t2, T2ARTavD
EREPD HERER E, WK T2 T A NS & 5 e EZiiEE cBARE D H 510
BEMEDRE 2 b e DT, IR L T % FisE R & fis o i 2 S m s
Bonferroni ™% B K % FI\~T1T - 72, Mann-Whitney ® UKE, FEo0H, 7 5 %
& — 4381 & Bonferroni % E 121 IBM SPSS Statistics base (ver.19, 2010 SPSS
Inc.) ZHTEHEL 7,

3. #ER

RGP _ERBc R 71T IS s s W, 7o 2 P2 s voEERER IR
DX THETH 7 (Fig. Do &0 7 HirS kP11 6 Hu5 & PHEF)I E P XNEF O 13
BThY, 7oAFYa v L AT TR S e, 7 HIZIC R\ CHEF T3
A EHBBZE X h, HEEREIZ40~100mm TF O i365mm Th - foe Tz, FHIE
WCRWT 1 b IEER I HER S h, MERFEARBEEE . FETh - 7ee —77, Thb7
ST 7 o2 P2 a vk E oS BIEI LR - T2,

B FEHE CHIE S W BELSHIEEHIC O T T o4 F2a v doFEc X vt
B Llco ZOREE, 72 VT a voBEIRHN EBIE I N - ARt B v
T, 16HEHORBEEHZ B Lic (Table Do ZORER, 724 ¥V o a vIlEHFRHER
YT, ARBAERCHT, HEERORECEREICERTHHEADO B 5 2 &350 -
Too 7OA N a v OLEERERMEE, BEREREL VA — 2L 0BT Tk
<, AR E o BIBA Yy =V OBER GG L T 5B ERHL T 5 72,



ANB 1 -

W - PTERE—EE - mEE

Table 1 Comparison of the environmental variables between tributaries of Nishino river

watershed where Ajime-loach was present or absent (left : median;right : mini-

mum-maximum) using Mann-Whitney U test. Median and Range (in parenth-

eses) of the environmental variables, and the result of Mann-Whitney rank sum

tests (P) comparing stream conditions between tributaries of Nishino river

watershed where Ajime-loach was present or absent. * is significant (P <0.05).

Present (n=7) Absent (n=10) P
Limited scale
Summer water temperature (°C) 15.6 (14.6-16.9) 13.9 (9.9-16.8) 0.0877
Dissolved oxygen (mg-L™?) 6.3 (6.1-6.8) 6.7 (6.3-7.4) 0.0168*
Temperature difference between -1.0 (-3.4-0.3) -0.9 (-2.1-0.1) 0.9222
stream and groundwater (°C)
Mean stream surface velocity(cm/sec™)  45.2 (30.0-58.6) 49.0 (27.1-64.7) 0.3798
Mean depth (cm) 24.3 (18.1-34.8) 24.7 (16.1-38.4) 0.6963
Mean width (cm) 781 (515-1415) 674 (365-950) 0.6256
Cover (%) 91.2 (78.9-99.8) 87.0 (55.6-99.8) 0.4642
Substrate 4.9 (4-5) 5.2 (5-6) 0.2831
Abundance of loose stone 2.3 (1-4) 1.6 (1-2) 0.3291
Attached algae amount (mg chl. am™2) 17.7 (2.3-47.0) 8.6 (1.1-19.1) 0.3798
Wale scale
Gradient (%) 1.7 (1.1-2.5) 3.7 (1.2-10.0) 0.0318*
Tributary order 2.1 (2-3) 2.0 (2-2) 0.2320
The amount of flowing water 9.4 (4.98-22.17) 9.2 (2.71-16.06) 0.5580
Dranage area 0.51 (0.22-1.61) 0.35 (0.11-0.54) 0.9610
Elevation (m) 1179 (1155-1205) 1202 (1164-1280)  0.1432
River confluence 6.7 (5-12) 3.5 (2-8) 0.0220*

Table 2 Eigenvector for sixteen environmental variables and factor loading on each of
the five principal components.

PC1 PC2
Standard deviation 1.46384 1.08898
Proportion of variance 48.8 36.3
Cumulative proportion 48.8 85.1
Dissolved oxygen (mg-L™!) 0.79437 0.40808
Gradient (%) 0.88671 -0.22674
River confluence 0.00055 0.95792
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Fig. 2 Ordination of principal component analysis for environmental variables
in each study section. Solid and open circles indicate section where Ajime
-loach was absent or present. Cluster analysis classified sections into
three types. In group I, Ajime-loach is always present. In groupII and III,
Ajime is absent.
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Table 3 Matrix of multiple comprison in four river. Significant differentiation of pair-
wise of the amount of flowing water (above diagonal) and drainage area (below
diagonal) in four rivers is drew with the P-value.

Nishimata R. Fuzisawa R. Tsumeta R. Nishino R.
Nishimata R. — ns ns 0.049
Fuzisawa R. ns — 0.047 0.006
Tsumeta R. ns ns — ns
Nishino R. ns ns ns —
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