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Developing“voice trapping method”as a novel low-cost
technique to monitor macaque populations
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To achieve an efficient management scheme targeted at populations of Japanese macaque (Macaca fuscata),
we developed a novel low-cost method, i.e., voice trapping, to evaluate troop addiction levels in human
communities by using their calls. Then, we set autonomous recording units (ARUs) targeted at 24 troops
with different addiction levels, distributed in the western Tohoku region, from spring through fall. We here
assessed the addiction levels with reference to the troops’ vigilance against “landscape of fear” inherent in
human communities, judged by “the frequency of raiding events on settlements” and “the amount of time
spent staying there.” As a result, troops with addiction level 4, which possibly require troop-wide culling
based on the national guideline, could be distinguishable with a probability of 90% according to their
behavioral patterns, i.e., raiding human communities >2 times per week and staying there for >2 hours per

event.
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AENZH 3000 & HEE SN D =K IV (Macaca fuscata, LTIV L) OBREND 4 FILL SRR 7 B3 S %
FESETWA. 22T, 2014 FIIBRBEA & BEMHOKEAPER T [ =k X FUEERRMLOEZ )] 25%EL,
BEZRIEN ONER) 2R EE2 L) EO RSP SN 2RO, £ CTBRIHTHI D 7w KB 23
RS S, LUEE - BN TE S [HVWE] oERR SR, IhEHIILLTWS. AR
AR L7z e F3E (Fg BERF G CThIUE, (i) Lo fiaZzoboidMETcidil, &L
DRI AT R EHIED H B, LA L, ToRitmithz iz wiEgtilk e LTofilEd K TAHASIT
B, TNMPEERBEREIZS -6 TEPBEIN TV S [1,2,3].

ZOEHIZ, FHEME D o ZMEFESKLHIC TR EL TV RVWERO—D L LT, RS EICAT K 2
(M2 FOfEGEEE=5 ) ¥ 7Tkl PREETHA I EDREITONE. 22T, NEH L OFFTHE R 4712
ESHHEAME LT, YAVPHBINET H2EAEZAM LT, #hodomEN (ANPINER BRIEWIKEE) %35
TOLHLLBABEE=5) VT [RA4 A - b5y 7] ORREERBETIIRAA.
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ARIfFE I, HNOFOMENEZ, EHEIRKFEFS>T0D [BhofBl Gigkshz ) 27 20849 58 ] 1o6d
BDEREN OIS A & L, FENICE S [HEENOERMFNEE |, 51213 [ERFOWIERHE] Lvw) 220
CINVGIBEN LM L. TS 2 DDA ERMIHE T B 7202, AWZETIE= R v Y H (Cervus nippon)
PRHRICELZEOSDVHIELIZARA X - M5y FH[4,5,6) ZHIVITIBH L7-.

KA A+ 5 v TEIL, 5T passive acoustic monitoring (PAM) & I-EH, HEAT o md ek 51 (autonomous
recording unit, ARU) ZE=%1) ¥ 7t QMG E L, [BONIHET— 8 2 ORNEMOEF %2, BMPE e
FREPNT CF) HEMANT 2 THETH L. ERORA 2 - by 7EE, BIEH L wilkdmiLE BE o
TEVEZE T RNRE LTHBINTE 2D, ELECTBEWTIEZTEHY~OEIGHIZS RV, Larl, R
AA - bTy 7L, ORAEHIED T2 &, @QFMRNOFBIEOEELZ I wa L, GOKnY »
TNHRT NI ALTHERET = POMRETLHELZHBMNTE 228, FOX) Y b2H), YLeie
L 7R BRI 78 B 8 SR ST 5 [5]. FRCHviE, BhofMiozolIcmEEca vy 27 b - a—n
(coocall) ENFIINZWFREFET 720, MNOEREZ FHERTHRAITE 2 WERENH L. &b, a5 b-a—
VOFEFHHE, BN OB LA RWEELREBKICBWTY, 200 1 HEEIREONL I EBHISN
THBY [7], WM ZFHFMT 2 0BEICb L2 5LE2 005,

[EEAOERHSE | - [HEREOMAERR | ©0220%K 4 2 - b5y FHEICX YT 572012, @ElEREiks i
(SM2+, SM3, Z7z1x SM4 [ Jbk @ Wildlife Acoustics Inc. # 1) %, HfiliH (FHREWHEN - 5Afih) BL O
FIH L (LRI (27T 5 20 O4EEE 4 ooilg (K1) 12, 2020 4 & 2021 £ TRE L2 (X2,
#1). YVOHNOMEEZZBMHRT 572012, BEADVHTA FI4 JITEDMEL NV (TEHE b
S, ToO[BAEORN] - S[EEEOBVEHN]] 06 BRI THMisNG) 2w enTE&SL. 22T, #%
WIEL AV 1~ 4 CYEEHIRIZ LAV S I3AE), IICIIME L~V 0 2552, Zh2nBa 2R FIH L
TWHHIIRERE L7z, B, SHIBIIZH—OHENLOARD A L TWDE & 2 il L7z,
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Fig.1. Placement of autonomous recording units in the study area of western Tohoku region, Japan

(2. =R > HIDISESFE CEA L L BREOSMREZRER (a: SM2+, b: SM3, c: SM4)
Fig.2. Autonomous recording units, ARUS, to record the calls of Japanese macaques (a: SM2+, b: SM3, c: SM4)
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Tablel. Sampling efforts to assess different addicition levels of Japanese macaque troops by using recorders

mELANIL BENS Btk E AR
© UE] - 4 (W) O¥h# . )
4—6RA) (—8H) (9—11A)
0 4 173 118 174
1 2 83 44 60
2 7 110 249 208
3 4 114 137 195
& 1 75 232 363
&t 24 555 780 1,000

PEE L 728k E 7 — 7 05, TSRS T 5D aggression, @ alarm, @ coo ( T~ ¥ 7 b I —)b ), @ loud call,
® scream @ 5 D&M L7z, HHEEORSL - HH LD 72012, RIETIIER S 25HATICHS L e
7 (FEh~va7EFIV) 2L, Kaleidoscope Pro version 5.4.8 (Wildlife Acoustics Inc ) % % %\ CTIAT
L7z, B, UEETNVERVEOY) a— v (HilROlEF 2L <HAITE 254) 1, aggression T 0.73,
alarm T 0.50, coo T 0.90, loud call T 0.63, scream T 0.52 Tdh 5 L D5 h > T 5 [5].

OO L72GET— 4 2% L2, KPETIE THRENOERMEE ] 2 [1AMO ) B Thh DR R
MTE-BHE], [EHFOMARM] 2 [k L 22BISERN IS 555 ORMGIEZ & # TR 0% ] TF
HU7z B, G AERMOFMRICBEVT, AOBVWIWEORELPRT 572012, Ao, BIWHEr v b
FEKRDF, SFEAEPFFIERE STV X MIFFT A 5 BRAE L7

MREERRVER

24 BOFERICEY, FENLSEICHITTEF 2335 HOFHF IR L7z, Zohmh A FHIC X Y RmTi -8
A NRY b (EOBHEOWHETHEK) 12503 FT, 1B FEH T2 MTH-7. 72720, oI
ELRIZE > TREBREDTER SN, MEEO0 (THRDLLIROARICHAT L) 120050/ H, INERE 11
0.02 [l / H, JO%EREE 213 0.06 8/ H, MEE31X0.11 [0/ H, NEE 4120598/ HTHo 7.

BT L DEBPFEOHI AR 3 IR L7z, EOFHBMEL XNV 4 OAPHFEIIH MEZ R L (Tukey s posthoc
test), 22 ~3 EIIH CEKICERLTWDL I LM TH o7z, T, MEE HFA7—) % HWER,
EEWARHN 2 HWEE, FHi2 S5 ¥ 2012 LT, Cumulative Link Mixed Model (CLMM) #ZHisE L7, Z0
R, 4o ZWE 171 OS%IEEXHIZ 1.09 — 2.70) TH oz L, HHAERRIAT 1 B 2 5 72002, x5
DOMEL NV OWFHEA 71 %8I 5 2 2 EHRT 5. 5 V728K, FI2-0.65 ElZ021, Fki2041 £ %D,
T L AIAEREMARS 25 2 L 2 ERL TW/z, HEEE L 72 CLMM IZINE L XV 4 OO A0 BRI ]
BETHHI EERL, AR 2 HHEZBR 258, 0%DHERTMELNV4ELLIEERLE —HT,
IE L~V 3 LUT OfAER ENIEBR T - TE L, AR 30 5N TH - 7.
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*»<0.05, **p<<0.01.

Fig.3. Frequency of visits (/week) to human settlements by Japanese macaque troops with different addicition levels. Bars
shows 95% confidence intervals.
*»<0.05; **»<0.01.

FRORRDS, KA R - b7 TETHRMIHAM % [HEENOERME | - [HEREOMARE ] %5
EL7ZWE, MELXV A EZNUTOLNVOBOBEFIIHAKRETH Y, BOHETHITRTH L I EIVREN
o0 MELANL41L, SRBRUGTVPTFEESNTOULEEE NI FI4 V1280, FHVWERZ L b WL IS
ENLKREOMENZ SOMNEERT L. T4hbE, FERICH L TREENNIREN L TPHENDHVEIC
X5 TEENE] [1] OE_OFMIIONT, B TEICIoTHEBINAIE T Y 22 EKMICE5 AL ENTED
LEZHNA.

SHOEZ

FEBYMOE=5) Y 7IZBNT, vV —H A5 LVLFESFM TR S BEE ML Tw5. L
ML, Ly = AT ORAMBRASEONS Z L (EREHIE 15 ~ 300m® F2E [8]), S HIZEH Vo k)28 k
BEIL T 28 EMENICE S5 EIERANDH L. —FHT, WA IIBRMER DL (72& 213 coo call T 3.1
ha[5]) B LKL MRMTELEVI A Y bDH Y, KA A+ Ty THEORMERSHET L EABHESIS.

ABFZETIE, WHOMBZMENT 5 LR, ZOFRFEEL —EORH OB OAZHRT L. Ll
EEEOWF KA GEHT 28, BE, ThooMAsbE) 121, TR T 2TEER - LB 2
FERATRE B EH D 5 [9]. ZD720, SHOBELLE LT, 29 LzBAEKRSS, B MERoR>EZm.ek
B OFEM O ek 2 R L T & 72w,

EifE
AWFZEIZEE LT, EEAAREH)R, BT REBGED SHERM ORREICH T 2HEAEZ M > Tneini 728
HILH O BT LT, /MRHIE X, B X O Nely Fibriana Rachman [KO WM 44 121 v 727272,
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