PHes | (),

- . "/ |010 )*2345*6789

H%* o< "=

>=? I <@ABQA./B O A220BEASFSF

P>/ ] #% ;[ *"J*K%6L. *M % /. *N"O BG* #72 | *@KN
| <U@AH#C G # C %L RCPCXA

P*S) ] #% ;"I KL



| “__I’ /L:}:/! ?/’? jéf_'};;’ ?77

Pﬂ/& %‘}L'.?s’off%’zﬁ ﬁ%ﬁ‘ﬁb

==
B
o
R




R

R
\
o

25

37

S
&
o

7/

% 7 _F

/1]

/37

% = &

Refe KenCGS

147

LiFE C153



- % A

D T T a2 X~ o BT E R B

X 74 2 > % = ( Callimico - co qeeldii) 14 . AT
A 0 H KFE 7w 2 ) ] e g e B T E 72
Bisko M7 pb. BIEB G 77 . 7
7 )y i E B G s R e . T H R
P b B g u B RN = s A BB T
~___i7r<»sf\1tszfnuz*fwf |

Fe T s B X = BT TN Lo

TP U f‘é L mri ) Bo® i M kA
L 2 b T wh. BRI % R 47‘">l:5~
e £ 2 x ¥ oL FEc L o THAK S N T v Bt
Yooz e k- 3BRE 0 fFHE B b o

Tk Hill Gf57) s R . B o
# 4K &3 L BB F o é BB FE T o
B 2 T4 T4 . THE e ko
A A Al B AR I A N I’M-&mn fafé;i
:t//"/fff_j——: 7 - E,E/Z:«/ | )—  T :/)-’w,é‘ o A e« A E

=70 g Ry s . AR T b A




2

[ NNES A - 5&7142 Qa?&ﬁiﬂiﬂjmﬁ
’L;*';7’7’7 7'”//%&’\44’\%;LL1,7:

W hH e v

L 7)*(_%4-_5}2_1 nFT TN I s T T F fﬁ{a/qé
it E St 8 3, 7T v'b e 33 1 g £ <L |
bo B EH — o LT - A% 7 >0 %58 5 5%»’5-2

KIET 0 BB 2 1. & g M T > 15 o 1c

e n N b, b b h Abe T . o
Fu Bk - o BB S BARIINT 5o
T ad - F - Ted 5L Lo B M 4 T

X 0 H 0 KR %ﬂ‘ﬂﬂéi(ﬂ’?ﬁ?i’litﬁ"ﬂ‘%‘
h Y d . i BARDY e 3 AT S -
> 2025 BAK 75 - <.

IENTENEY N & -2 Y79 X}
LlvheFro\b. 7m0 7y 24 -
TR S B K A A . ffz?i/zﬁﬁ:m Mo i T

IE: ,{/ n - 3 I‘J AN L L - /s e 241 EL]

F Bt . g8 B o: K3 I JEF € A 1 TZ%@\;::

é/’) 415.7‘/Ll,7\,\ b:o L 17‘ /f- ,u&ﬁ N Ié\

ANEEY s B SRR e B o SFARE < RE 4 22 b

LR C153



3

,_47 L uf‘é‘z_ vyW\m VN o \ﬁafé(:iv‘ﬂr’} 5 e 5°

- 1A 3W\f~cﬁliﬁ%’z Bre) . X a2
%49 2000 ; BT A ) KFE AR Y E
%éff”urﬁﬁ v#fa%‘_;.f%"v*@zp?.%frf
%Z)“”r#’, W o B an m'/\ CoHS BE L oK e A Z.
ReA AN AN h . (Hers%kovrrz 197 . F R *7‘"71/@%; :
ok . FrL R A pHIKE KR L . Lo

P ERE N T T R A A ML 12,

22 T3 - NF > zm4 K F R AL L

v 7_:, 2]

b'::Vfatf/F,/;fqn‘/{z%,u\"g_.u‘f;,vag
- T 7 ]‘ﬁﬂ Dk o9 0 T L - 70'13‘11/\;"7,‘];,2,\57:
/979:’3153’?77 L . 9 <) >~ Bt Fo 2 v o /’;W

o

. X - Bt vy Y 2y = 1. é;r\»,/\ﬁ:
AAC L T 3 ) h 6 e g b ﬁ@i'z ey 1<,
B & WAL . B EE e . FEAT

BLHTRICT € T 2 % - AR
0 TR & Barhri £ L 1 3 1 156 b (qd,agy,m'
Preference ) £ Yo T AN &k iz ko BUR 37
L) F 1 \,]ﬁﬁf,ﬁf;%)ﬂzﬁ/ﬁ-z 1,755'217

vl”\ﬂﬁf/ﬁﬂf\(m re s 1 ,/f..zé L2 bz L.

LFE C1 20020




4

_7_7 ,z} */_- 7» a*z /)— zi%ﬁ»«?% z‘:zz_/\

fz_fm/'* 13’31”3» %}9 ﬁ 2 ﬁ‘! ?‘ 3 ~ 4 /,% XL F A &

L - — B o HANIEEE b B E - B AT .

£ W% v L
,’ifff_t__-‘.;?,,_._,?_,___7,_,"_7_,7 < ’} AT IR AR i X 1S 1\‘_?7,

BT TN T X - e AT E B D
w3 TEL . T, 50 e B s %:75:

7 L 1 ¥~ -ttty Lk - % 77 ) o d - B o
o FL R A é o FE 43P e U X 15 7 [T N\
Wy s L T LR 8t AR T
IR NE A N IR 378 R S e N
AT F N F s B * - oiTh § kR e
29 e B u I, T . ¥Rt a 1TH Z
o B CBERT b ARMA S 2 L

~

- P
2 % L 7 v A,

TN Fs X - 8% F
_FMwL LT 2 k-
BT L EHE e AR o5 K

LIFE C153 20 2




)

mnWQMm%ﬁJ}Wﬂ,Uﬂfﬁﬁw%% 

o R A n%‘ih/ﬁ%ﬁ\i%éﬁa L7 KE L7
ﬁpavmw %&ﬁmxahmﬁhﬁ%E
S @ e T AMT . BT AR 5 ND

BE e AN EE AL R BT n i R
ﬁvfwboéﬂu.m%ﬁﬁ?b‘ﬁé-
‘releaSer- I RM 3K VIiT e U .,/hi\ :73;\?5@_/2’15'
R R o B BEL T v A Bk
2 B o SR £ mLﬂ%/%MM@K%@ C Erb-
koordination) v Pfuxri\ B A E TR 1A 1_;,_41,
:%%%Km%ﬂuLv7mk mﬁmnﬁ%
dho Thh. |
ﬁ%¢~%azLZmﬁ*wb“”JLgi@
B iAo BLZ T 15 0 FLERIRTE o B 5 b 10
N R A v o N BT L FrAR S A T

AN T - X ) Bk A - 7Dh6v@

i ok WEAL . e A AR Bl S 2 TP L g
M BE Bttt L 73 [, 2o B
K 4 v 151 (Hinde Tnl;ergen' (958 ) . 1A
ﬁn%f& T ETE RS T N

LT¥% €153 2020




6

BB s U B e ik - AL 3N
B EF B e L7 11. BAE - IRE - A F

Vot RIS a0 ) B oo L KAt
F%’H\%ﬂ 77»3‘%’5 L v D B T (4 - BRE 1) bR
iéb\ﬁ@auz v b2 b::r'%_z?—;:z L [2B 5,
_ B o T F A 3 TR L L RE
L ;-,/i.v'Z""ﬁ'-.;%ziizk;q%’a L LT F i B L S
2 rEs 7 .fiif:f, T 757 &'v%‘w;‘;k\'b H 7% s
A I 2~ 7 o A E o B S  i R k2
A& &[5 U T2, Thorpens 4 o 2§ 1x ) o B s &
B 7. AT B A B, Z 90 o BB S /ﬁ
Bl il BT oo BEA0 F 1255
FEL N - L) -0 7T )= s T
FEHIN . M o R o TE e T

%

T T
o R E R ‘B’rf VB L T . B FF s li

A2 .
&

b=

B

'

|-

ﬁ%zﬁiabmiﬁﬁigﬁﬁo

m %%Mﬁéw% |
wi“"afmk;ﬁﬁnﬁ%wﬁhmbl
D hilis Tc. BE LB FE T b f2 o 124

{&FE C1i53 20320




7

EX o AE T a%%ﬁzw ., ﬁk

441mm¢w«m~ztﬁgb¢%ww%b £

N EZH o 2 13 - /"‘“Li,_ NE 3 7 ﬂ ’,51_ 74 ’}‘f\

v ) A B E 8 B T o B, S

4&jf\wg/’\?‘;‘§z”rb 2N 5 mﬁmliﬁ‘(% & -

ﬁb/\%z hh e %z 5T, % é«]n\;

%, CR IR I A~ N BN - A L N - -

hh e Bz 5N T T %%%Lzéﬁ*

Mo s T Wby ramay. f. 1< £K

232 d AroitiheFE 25 Nz, L oL

BT s BRI T 7 900 Bk o A 5 %

Boas ot c TRRY 1:F 15 NI 2 X A8

o N B o R R L IR E T I

mﬁ LT v A Marler 1957 ) .

?f;rb% z/]%«;tffééﬁﬁ‘émﬁﬁb%h%b

H%}H 4. ﬂé‘illﬂ’ﬁ\ o 32 9 ) o M E . FFAEH]
S EB G H > LB 5 e 15 . 5 4RBY Tft

_4:1 PN ro W4T AT R A MRS e L 7 3

20%20



3

50 AN e b e BB EA T
BAT )R - T hh puirL . 2 ZH
N AR 0 1 I > W | I = A A B2 e M BE o
_%U DRE B E SN Ao T s 7T
LI A rPir i T v p Lﬁfitl,—/‘r >

'/ﬁ,y;_ BN ML THEGE SN . FERE -
./Tﬁf& n i /,béﬁr;%m« ra M z_/”g’z, V)ﬂ’\ Zw
5. " —

DHF F e iBIRER R | | |
18 4598 1A < F ? E X o ) v L"Z . /lﬂi/})&g%&;

Alf_,lﬁ_ffr , T w b (I . IAHUE o T F LS
- k) - B4R Lﬂ\/ﬁ% 2 Hh v b T vb
M EVNICIE D~ N | S A & N

t RMEA 2 /\/év 57 12 ﬁfﬁzfﬂs/\m SR AW
5_9 = 4 7 Cplayhack tedhnique ) 0 A 12 F . T
BE Lt o zm?f; ri.
i 1% . A4 a PR ?“L;)“ i3 88 5 ;‘%ﬁ%m%.
Fade - h - LBV TRI N0 120 K

Ni%(?ﬁ@/q 13 /iﬁv L . %;5* o KF o FY ﬂm A% i &~%

LIFE C183 2020




5L 7 v B Immelmann_,_ 1979 ) .

_FE s b ) g A T . b
W PR G AR SRE o FF e LB
PR o A FL 12 1 12 I - T v 5 CEmlen, 17*’7*/_2;9___75.3?;1
LT d szrfﬁ T h AR T . A o s
L BUNT EATh £ X 21T hri) 3 7L

L F vl ;ﬁlf’% B 1A 3 D . ik . 5 A

L toeFE L 7 wp zzﬁm el X
N S O /cmfff %t £k d b . 54
S AR T . > o HL LA R S N T
) o B T FFE BT s e ax el

5

51 RV T HFFERVIEL . H b o I L

RTINS S N - S VNN oS RSN A

F B E G h v . i, ATH R T OF s I;LL;
%y /i V= 2 z.m¢_.,t,._,r.,c_‘,._,,<ﬁcx_ﬂ') N L
<l 71» )f }i l/ f,\ ZPRH e AR a7 L 7 . v

?ﬂt} F L ’? E HEIRD 3L e PO HBS

ﬁ/QEé'XWZTtL‘Z}_;, g:})ﬂ\" /f%%g/},_}_}

B b . rrh T oA nﬂ;/’&»:%&fo,, 4@/,/},,;

FPIH ol RE LR L. 1 fz fr2e 2

L8 C183 2020




< 70
iﬁ@%mﬁﬁﬁﬁéaAfb‘%ﬂﬁﬁ%

W a1 4T ) T E N e U BEE SN T2 B
bz % 31"'%:%7’;‘7{_6_:&2 T L 7T\ B oo

NEF ¢ LR | |
IVt HF Foar . E A AR N - TR fi"’)f;
CaITid L B At b 7 h B 4B IR M <
YR E R L LKL - | |
/N T R A L9 537 2 (TrochOPS CH’H‘\OSUS)_

,@“%_@11 1 2N TUp ) . —FB: 5 5 — P »

r=) 6-3 & % 5 F R Db v, F oy ) o

15D o 3 h s W3 F Tt T 5 ﬁ\""'
’%& L L HFw T Ay o «Tﬁé@l 7750773”{/ 12 56 e
-T' N b:m = _4‘{(;:@ % 7? b L TF k‘»'-Y A

i ¥ 132 y L — B b 5 T e
L 3 42 !,,1, - H’) 7 77\ 2 / z I) f (Fu”and & BarUa/
980 ) . B ERMEITH £ 2y 2 ) z:,?ﬂ_g,

17‘“7’71)1/@772%1\_;}7172\\}):?.
v/?(‘&v}z}\%vﬂzzl/mfz;ﬂ?t % 1%
;iVZ-ZC*ﬁ“AﬁiblZ? b b o

LFE Ci53 : %20




1o

2. A& H T o o 1313 . -c;z LA R
L TE o . ’? Y l\ Ak 35 = ) . H z Lk iF K20
)b EHRL . AT 4B 0T
3 1F \‘:7( X 15 A T 13RS L IFED - 13T ‘
BRI )4t o b b ) 48~ A4 3 ,m
BRI H a7 EN 0 B E g 7 5%F 5 > e

jlt#?ﬁébmmwb,:7£7@%@
ERk L TR . h b3 EAER A
f:%;_i)i;é___i; L 1. avzx ) R S¥L = b\
7 % b (Austin, 1977) . | |

R o AR 21T FF AT 7 A T
LHEWB BN SN o b, FFREL 0 B F
EM$L.A%%i%WLﬁmBLﬁ%%A
ﬁibiﬁﬁiﬁﬁﬁb:thlvf-&%
,ﬁuz;z%iﬁwfﬁﬂﬁﬁfkf}jﬁﬁ

PR A 37)4') f,rbzt’ﬁ/b)rﬂf\‘
ho |

6)FE R : L 11 hAF FEEL
Z2RB LA FAR




/2

E/Jié 1~LLT%7ﬁ z~/%< %’,L?E%:Vr’z x 7ok

V_E‘j::,f( B, - 717 BRI 1 T Rowell(r962) 1= i
DT AT AN EH R L LT AN T, B
M‘%ﬁfmeﬂ%f%ﬁWﬁﬁiaﬁﬁ
Bt §7 N p FF e s il Hep oz E it (guding)
LZ %%fs- ) 77 27 AT F L

F P e 7 - e ram AT AR oo Fﬁﬁ
z £ SRS
R T /fé].% BN, PR 4 2R 3
ﬂ(\ ]‘:.; G reen C_,, 1975 ) b~ =4 > )~ %;2%7

ERMN. B b EE a3 o0 e BB TR
%KL : L#I@z L#ﬁ\ﬁszbﬁ’i z\m/ﬁ%’

R T H N }i zt\ LoTs. 41‘»&'1 -k,ch#’\ &
BB b o T xE e AT, w47 B
A b Hha Bk F B L T ETH oo Ful
— % BP0 Z 4% % C location call ) £ %z
WIS L e )
| I/;\"?—, )=zl F L v Z ’}%’ AU » t::

LIFR C153 ' 23020




Lo/ 3

,% B & - ?)3 b or v o location
caH A !1 }é D %ﬁé;—““ - t RG] 712}:\ % &b t ;4';’:1 <
Z"ix’),_;“ i REE N AN,

7) B oA E
— W BRI M o s T F AR L B e

l:?’i‘@ EL T whfiaoal. 14:_3/] _ @ ,,\--B}q;g_f
—-%—]7 Low *7}(\ TN . 2 ?f\LJ /ﬂ N
2t Hh1irihBE z;,};,—_

HﬁiﬁvﬂﬂhV¢éﬂbﬁlﬁwmwé.
mﬁliftiéfzgl?)) /Lméﬂzvé’)m_}w<5,5<’iaf.'

Fr A2 ok db. 77 ) hT13. 2
AN A CCercocebus)b\ XN HhT A

W TR i T ) EERAE RN X A8 1A

B BB RS AT b e 1< 2 L bR
ﬁfﬁ%ﬁmwwwvz\b ABE A 7T
» A A3 . B il fE o 7f A 2 5»;7% E Xk L
L h. Waser (1975 ) 11;.\1%?41177:1::71 e -

4 - & Y3 L1 AR o FF L EFAEL . pm

LR C 153




V2

/u,& fut ‘z %—Eﬁ Lfee #of% .8 -£@EnR

m)TZoQ 7713%//\'21&3 /A S 3

5>ﬁioyra Ly fﬂ%@qn AR EDAIL T

— 7 7" /lﬁm ;ﬁ )i\ » A Z N~ % 13 E AT o

?i/:\»iﬁ@f&a*b:&aﬂ*'nﬁg nNE TS e iog
TR~ o X FENGT - T Ho T H. B
o FRED 03ty 3 M rapF a3 B 3 B &KV T %

aﬁcfgfqaaglﬁﬁguﬁi,@
d h . ( Snowdon & Cleveland 980 ) B 1B 1’4’\7]\5

75‘ Zf b i% ;ﬁﬁ i3 EK h b ¥ 7" Qconfad_call) 3 . 1R .TJ%»;.

ﬁ,L 2"1@ VF;E #»5 BA Bg\f J;)/Q A V-_ﬁ -/‘.t_ ’%%g ;ﬁ'-',
—,1,__]92;.15 /;,gw\f,,,;/g{ﬂ

%_iwa.%?zauzwbyﬁﬁﬁﬁ
.Liﬁfﬁ&z%mrxpﬁbmé AR A 12
LR B2 Jif tpibalobe vy,
ﬁ NE 1 A 7 - xR VTS 14 r,,r < m
mﬁ«fz TR - A A K S vk s B >
LT X BEAB S FHE o A
2y L7 v < 2 77\7;)7&’3%1 WAL

LIRS 153 2020




15

R R ) .{?ﬂ m 7 t___ R i ey A
% PR Y T TR Y S S e
Y PR T T T N .
ﬁ,fﬁ s £ b N T b >o 5% & ZH G 1 B %
jiiﬁ_} E . RBERE S B A SN L. 7;7.;),77%

PEE VSO SR N R NP S

'_»ih_-%?ﬁ;m B b BERA 0 2 o 4R 5 /J
AN LN Z 0 n B T trm b e 3T 7

> AN C f L T b (Seyfarth et al_:m)
BE REBRE 4T e A4k T s U oo B & .

E}igk L - \~717:w;./’FmL/\ﬁgné "H\7:"

PPN & B T IJJ:’:?-EE_,L;TY%(#AVZV\

-—

=y R AL BERE L Bkt BB
L. BLa F ot B>t v'.,t e T b Ao C\:,_Tl/,,__ht

> %
jﬁzku7wbzszMbg4M -
RN - RN &t i I 277 /ﬁ\ﬁ;.ﬁv 3.
f%%?/\zuﬁurﬁaﬁ ER T .t
g BHA B 4 0477 L ’77mf§ﬂ&%J £,

LIFE C153 ' 2620

e
s




- /6

FEN I N B NN A L AP i3

BE L ER LT b oo kS L rrv g A e &

& 175t~’22’\’(/%\/;& L T v BFE SR L &

&2 Il

NEES o K P o0 BH | |
BRI o FF s p s %LZ{/’/] £ 5 b I, 7T b;
G.13. =2 — o mzﬁi{:s_f\'b/\";’— Vﬁ*“ﬁ-»-;
1D VARE 2 B o, 7 . 3k B 4 69 ( discrete ) T b b
mzum<‘ﬁ__ﬁié/w:};’éfbb@b&“'?l?
LI A . |

— Marler C19755 13 . 2 0 F F o grading K 45 €
ko T A B A A - HF b . [ e

WAl LT b A FE Me b om < S

&
A > & 1} . Elﬂ/l]/?,t\aj%,,*mé L?/f:?’ L?\‘

RN F R 7 ﬁ,aﬁfwi/ 77A it e

+

FLEE L = ) = RTF L T: ﬁ;-.. f_- 77
PN ST NS R Sy
fe. L ”“U . grading L 7 v b HHp g - oY
TAAE R T e L3 TN b I NT VL o

§IFE C153 20220




Ly

A g Fﬂf)w,‘:,a m L b/f,\ﬁ’ SN 7 F F 4 5 o )

-1 e % 0 ko K2 27 AN FrEom ko FF
_2_/\77 v L T %1t 5 fhpfiz. ot D> xR

//\» E % 7 AR AR N AN T T N A Déij{_éw.
WA 3T Hhro . B TEF L -
Q}- - ERB L7 -y o e L /\‘*-f
V__)~ o= f)‘/’;” 12 ¢ P H ey U e L 7Tt . %Wk
T ¥ 7i B oI Yo . 2 3D L
RSN W . |
o Pﬂ%é. E MR T Db fch o $ p 1l Showdon &
Bla c1978) 5 e 7= - % - Bt k1 Bt 5
e AT . 7 F Ao Wiz, - % - €
v ko3 “aill T e A b T s . 2R3 912 18 38
T AR frﬂmz@?’% ,, IF AT b

RTINS ri?» ,,/Msuf R %\aM{ B

T B e e z;;__u e ) ks KB
EAL PR AAR R T b £ oxs Y
2,

X F K o A E W1 B REE 4T, T
L

he . W@ nFp o Fekedm o 2R L

LFE C15




J_Hv}y;‘_/ﬁ;‘._‘_g__/}z 16 3 v 7T\ H Z v 25¥H B A~k f.r} |

[Se F16h 5. F#EeiPM o K6 v F PlAL 1 2 18
F el T v 5 1 5o 1TFH L . £L f;bl_i_l
2N T e Bk BERE S s b FEE Ccontact
call ) £ L 7 %p-/‘é’, SN H DTS, [, Mo %_'
PR E o Faw . v BT AT E b 7“
5 S D 5 e LV =5 2 BRISa :G’S',’E‘cj..m ﬁ’g

Rid. b T (e o iaie L AR L
C. e F T3 /L 1T . TN by AL
L r: %2 5w OB ko B AT b N T N B e TEE S

Bl N - N LI N Sl T 2 S -4
EQFmﬁ%ﬁ;ﬁ&LY%M%Wﬁﬁvﬁ
J;;};.J:ﬁ,mlvfatﬁniizi77<h >N

q . A NT A ﬂ,g;pg DL el 4,‘_777777’1 3 } -1z

L » bR f;i{" I 1 ﬁ 4@ % r 2 HEm f/’ff\ r

Tl - A F R g E?'t ¥ 3-7 f <~1i_7H;ﬁng;;
_‘IZD‘,”%“ /:);‘:YMZ‘—\Q

OFF ok Bk PATh R &R

iFB C1i53 2020




Ry 1;6%@3 ERE F haF il - A E K
R A NI WIS I W
ko T BB NG - o AR e 2RI
R d b HEE o M S ER o ko re) 43
iﬁ'ﬁ/} ﬂ?ﬁifl-i’f\‘ofb A :m}%%’--lif
L& N ) ﬁ‘l 25k AL v /r b s 3 7~(
Hmale & Tnberqemw,_/?s? ) e |
L#u-mmﬁﬁzu%h%tﬁz%»ﬂ
ﬂwaﬁﬁ’fﬂkfvb,tuﬁ?” e T H
 Snowcon_&_Rla_o 5% % 13 B . e ) bt Z
ﬁihs_k WL R T e A D= XA
WAL EE o B > bt b L7 oA, 1 e -
o BAE 2L SEATIN T NI SN
é"’; I VTN TR P Y PV
" zA;;\;b\/;Lfrm/Jz\éM%m/
AT AESE LT L Lo MRS T
2T po.

3?\\s

DY 8 A R | , |
AWML L. T LT 4 X - o EEIRELT

LIFE C153




o v ' 20

‘éﬁ“ibﬂbfﬁ%,-’/m’?’%n%’ia4 mﬁ{/c.
;\F;Elfi bf %#bm, e .

-

/_orenx - ;Wz‘ /%m\ RS r T ﬁE,’B? i B

N g

P 444,1 ke fEm A o emié F i AL
 &‘ é:‘ Lk e fs m@? MITE LR T b 2k
ql. 1% 5 mfbiﬁf?‘ﬁz ¢ - n?ﬁf/\tiﬁ’i/f
_b:tEET;P%LZ\‘é,, (/ﬁ‘l/./ZW\ 17"55
e Fo 5 'E /7 7A i@ ﬁﬁ})’LL T< h\iff’(:i
i< /7’,%’7]2/'1'@77_,_10?{”*%/77/7% 170 h
B IR o o, )? ﬂ%/y\“:twt w125 L
TN h LA LT hH. Aok BY o
I N A ’) NG 5B o F L_. b AR L”(':

_»\bmﬁ\z»w’yztt-zﬂ\ﬂ)\ﬁabz |
T80 %t b0k iivols>WEjrrn, T
ﬁ%fﬁ*\é n N> & i?”____ ‘\L%ﬂ\%éa q 5
BB R - i 5 7 /J,EPB] |
jis_,ﬁ./zbff ERB AN T S zz‘iiL;

b

AP L b B o (L Nt b\ B s
:{J‘ \\?c >N 1@/% mié_’_" 7 ;‘;‘3’ 13 Z?)Z igl’f]:' ,%, 5 A ;J_

LB C163




2|

»EAFL T Lot fu%i?ﬁ)i B E I
e El@/,’u’m £ Pﬂ@b‘ " ﬂ%,mfa’?x\

Vo e B I > Z ;T éﬁ » LJL@ mffg IS

T T D A A T T e P r; BT B h.
¥ i T L 4F s F 7 KB 1T 02 &J-
D EHE DB EE LT LD AT RS A4

BT hbe 2Rt oo T %j;% 3
| o b FAE W 0 Bt H B EF R 14T b T
,f}'”ﬁ‘-’ [T "/f'f )N § - iR IE B FE B

~URIBT D 2 e T ) 5 3 N T 2T

f2e N2 T 5o B o Y FMA AL
I L BB o X F R L B A FR

¥

a1 B Cspectral_analyzer ) 12 4 7 Tt

D BET AT 4 A > e ik, T . ;ﬁpﬁéﬁm
A E e . Lt L. b 7" T A TR ] ;rk

N4

h 7z — o % ,i____ﬁrl_)ﬁ Ve p iz cE B L9 o .
%Méﬁ‘-f{infig?b 1)?,%);\&_%(9’7/*4

P T b e i#AE L Marler (1957 1%
T FY - A »Eﬁ W FIAFe T h A
LS RME LT D o -




22 .

AT GEHE L T B e b S AL L
L IT%?__L?J%@W% R U161 L 55 rs
PBE e LTI F - R EE .
AL T8 0 R PR L . % 7 dhn 1c 4T
7 *_r'f”v’_ﬁ;\j‘ e L 11y, NI A B B =i
V- va o EABE - ) ﬁﬁ%?ﬁ/}:%\
D n Bt LT o ki T h b e v A R
zﬁiﬁ,%%mt 1 23 ;r\ T 3 [k D > e p !f"laf:'
k“bf % = 1] /’ﬁlf\ 147 %0 0 B AC WLZE J- B AR |
sz_ﬂﬁ BT % ) F 5 B i 2 By 7
Bl T . vs =% o % Tk o Bk K
M T A A AT E R ) 15 N T RE

DA oz BRAM e B N b0

n BB ik A z#x’ibi’”bmfkﬁit-

M5 ﬁ"f\e{%\ﬂ\/}< ﬂ,m{;’mﬂ zz \\b»
L T HH D —

572 v

,w*ﬁ\ ﬁiﬁlo’l W\bm}’ﬂé 2 ;rq;(,ﬂbﬁ\[\
5 U EE) A s N A, 53% W

R ENE X N %?_-_%/?:ﬂim»br:.b
R oo BEBE NS N[ %2 F .

IR 0153 203720




© 23

specﬂfaﬂ ana /zer 1L F A AT b £ 7L % 7
3

Ve - k) f.__f:m& E v D R rF s N T

ﬂ%ﬁ%ﬁmﬁﬂﬂ77ﬁgﬂibﬁ%%ﬂ

3 n ,fr/’% WL Ro 20 n PNBBE 25 T /$/ij’?

i\)a/’{j’_?éﬂm/\ﬂré ¢ ko B AT AT
RS SV ME NN WY S

¥{z'1@;3' AR (8 1k 4% % I\ € g 1< %w
i Lz v o BRI Lors it N F 185 18,

BRI L Ty > ¥ - 3 B s
/7/44(,75 /)gl/m f?/f!~j’r(/ /17! éd/\b

«;Cﬁﬂ//@7f f’f/ﬁ"téﬁ//z n B e #] 11 lﬁ:t/ﬁ)-
‘EZT7Z \\bmﬁ\‘~él}/\&b%]‘ﬁ)y¢;/)ﬁ/},\
B LT\ ho ﬁ\ . % RN 3__"_)._»4_#“__*__*

@) jf #ksE B iié 4//LL RENAN P &

) J” xR x b a\"ff_ o ; ﬁﬁwwr g
. /’\ e ﬁ - ffa? AP ,‘_/',.1 fﬁ
-9

i
%hmﬁmn%wéwﬂﬁhj jj
%~Z/Z ZN I\fﬁfg) L 7 w b o N o, (%_’ﬁ_

15vn 1573



.24

@2 L T R EE e s
NP A NN S W L
mREF . LR L R

E EN F i
Lk bl 9 iR T NI . ((F s E)
tNE 0 45 R o 6B O - b

5%
Kt Bwri K FIREITE 0 FECi: o T o FF
L nd X 5 N7 bo

VARANLY, 2 SIS0 S

LFE C153



250

R=F ST Y Y

R < 2 /%. 5 T fiﬂ_ﬁ.}%fﬂ%ﬁw

M%%ﬁhpwbv»%4£y%'w%%ﬁ
CI S | |
¢ - e W< ERIB 1AL . B LR i é&

ﬁﬁJ:Kqu«b B jMe13 9 5 . 45 3
[”/ - . ‘”'_J y 7 - 7 v . F 4 7 17"-' AN i:,
-7 . F ic/ -t b B AP AT b o #Y

ﬁﬁ}ﬁe_uﬁr__) EJ) )’000fﬁ— B AL e
Cfint B S A A ERT ST,

-47fWﬁm;ﬁm:me14M1wbrf@mig
Badhr axlT hHhH. ;
ﬁﬁéf’<l7/7 .77 At BT HhBH R

f@é?ﬁf“_f?é%ﬂﬁfmufﬁx

W\V,_;@fili 3~ ri< A‘Kﬂl /MG LT 1T . %"T
ERF L R AR A < X v /HH(Ce
bndae) & 5\L3’ 1t L FE C Ca”xfhhudac‘_) L 7

/amﬁ’/“(]camll/>(\i77ﬁ*ﬁ§< 37:;
(Hl'l, ‘?57 /_\[gpier: A /\/g/pfe}’ ,? ./?57 .




Simons, /972 ) .,

B 2. l'wf_ysm'-WB Ty S |
TR XY 35T 353 »Em7AELDS. %

Rt KB . A ;

T A riAE 65 R

). R ARG BHLE ag)ﬁﬁw@%@%

v B E ﬁﬁr, L2 v b fF & R s

@Hbmﬁﬁw\;ﬁ%1M{%ﬂﬁf5£ﬁiaﬁk

-] -3 .2

ST e A E AL 7 v hH. Fh R

:ﬂ)ﬁéﬁ%‘.;ll’o w7 43 . ’}77 1 h m}!ﬁ’tﬁ}?#ﬂ/ﬁ“

b a2 AJ\‘LW\’:}'{L ‘\B’Ii’ﬁﬁ‘b‘ Il ljéxr_r j:L»ﬂ"‘\l\ N

[T e vawa kS r T

PRI A 1 b@ja;,m__zgg w7 whH.. Frz

e BT b RSN T Vi, 4L T 2

2 VR Ro Y T T NG X -

R B2 8 3N T 57 Z M3 20 fho
71’7 X ) e ¥ 2 A 0 Iy o RN K E

BT DWem il 75 B > v 1202 7w b
DA T4 2 PR E R YN T
AR I S /homa8(1?03_) N

,1%\1@,%\}:‘ N [l. .4ﬁti:mﬁf§£.-:)7§@.-

W o T b FE . wH o R s Bk




| C27
e g BB i f 2 X ¥ L pb i BB LT . R

IR Ete PP E T 2 o 1B B 5 T
: \ -1 - -3 3 .
W fie F i b Wy x2E33 Mud,E

W TR o o O HRLE X v 5 4
o £ R Lo ot H W o H AR B Y o &
WA mEoniHo ETAIN L £ AL
Tvn. BU. 5 pbhoBwh rx 2 4L
Lt B YARE T h . F 1 TEE o W v b
4 4 i/ﬁv\;ﬁ? SX A H o i T 82— L F

RN R Y e e
%’é% ’/VT\Q"BEI/\ A A3 > a . ) A #H ) & "i?
P 25 1T 5 T W B |

o 1 . o i E Ry Bk, T
AR R a FAE 3 A o ﬂ(\b-znzr;') : H;I/'

€257 ) % Mapier¥Napier (17670 11 . %

;{g]f PO =Y, IR 7? A . = A__Sv.vmons(_ 1772 )

41 /homaS’(/?03) e & U < CF 2 x L Has
s SN bo erS/),éOV/ 7‘2\: ¢ /?77) P ’7

) A B — — 1% 5 #’ﬁ\/’% ihn = f,
Le /}V - #C Ca//’m’coﬂ/daﬁ ) E 3%t 7 x\‘bilo. |



'55»%“a -8 4@@ @ﬁ

% - )%T\ Wk % B EER L

%Al . EE B o et S

e :a"___a_f A AT 0 - F e e
‘

w7 3 f 77\ S /7‘ )L //}‘_4 n
B ¥ £ ot 51T & N H 2 o AL -
-~

NEBCER» . AT, [ o EH 12 b 15

SN T E W e 15, 1o

Aﬁ%@ﬁme?BfﬁvWC7£#Mni

?’é Fa B <K (934 ~ /?35‘ g4 13 Carpenfer NP
T INF R T ’E\/E_ IY\ 7 RAS lb,",,,‘____C Car pe. n*fc)’J

9 9350 . L L doth  BEHMEE

Z |
- N
£ % rs Fﬂ.uo\ 1512“)‘%’-17 )pz %ﬁ?’ L 7373 H - %ff;
¥ R ;ﬁ\ Ffﬂli b hoE HAA SN T [
120 FHME . Mason 30 > T TFa 74
A BA A T Mason, 9680, 22 10
F P03 ) 2 F L C Baldwin & Baldwin, /722)
.- Y- 2 > % ~ ¢ Nishimura & 1 zawa, 177)
;¢¢%7?7U,/(Imwuﬁﬁ);yuﬁ7:
ARX AN Defler, 9772 ) ree 1218% 2 ZJ’K

1w A ac
TR C153




bR L, T AT P e k2

)Lm/;\{(ﬁtsﬁ\\_’[ 1: . (i!i /ca; Xi/\m% 2

'/\/\ EN i&%’é ! ;Y\ b Jk r f; > [ B
_K~ 6 ﬁ\,- 7 )L % i B /% Sl Td

Ao Bk i) B r S - Ao BE AR

R s »Y\?_\‘r:,hbwﬁ‘ml«;?;.fﬁfm ﬂ/vx,’ﬂ‘

ﬂ,ﬂ‘(’ém ol & At ?f')% f~ia%ﬁ“ f~5"7 C Lorehx,'

/?72) _7T§73Lm%~ﬁiﬁ’]?4’%( Z i[ix’;ﬁﬁ

PO NN 917 }/§ 9k o FH »f’; i b %,?,,,/J\ _t
A EAT N T Jw A s

o %1 Wt % i b5 }n ’( '* ﬁ_a_/?7o% .t 7 A
oo A TR AR m T 7 P Lﬁ,ﬁ_s(,_ -
byv 7 ByKIRE & m , Tz {6 D _O\J‘_ﬁ_ﬁ»

I E B & r: b o 7.

I _ZQ. WA C 19 77) _IJ JdJop > €7 # 5 i) & T

Co A ARAET e P T el g -
mit”{ﬁ(“@_@{:ﬁ*d - 7’«' / e J: /fr’tio’?c L w7 5
WOATHNE L &I A L 1 h 2 kR
T L BB f,\"%',‘%’ TS AT AR E &

o ABI B B iy b Yo T 3154 . WA <

E CiB3 20< 20




i&ame%?#w oA L o 7. =

é’?filﬂﬁvfm’fY}ﬁ’éT 3’7(3;’2"5-7%7-

T L _
DL T 2k - . AR E AR

¥ A 1979 % 6 A L ) 9805 [/ A 11 A _17; 7..
iﬁ%ﬂiﬁ%& AR K BB T A YD
BEEE R L W( HE fhw B A
o = F e LT P RERE (B EIREFT KD,
O el (AE KRE DB A # iy £ T
I TH LT 4 2> % - o5& ity
n BEE Ty . —BR o BES t KA LT C
Mas . amka 198 A Magafa ka_, .92 b ) |
279 % 7 A 113 BE A A N — BFE ., /@ﬁ?’fx

-l

14

wa’TL %n&%%u;ékwwwﬁﬂﬂ

}, BE 241 E ol AN

%@mﬁ% ;ﬁdémiﬁfz-fi_
ﬁww Z B ; Oééé EWIE s A )
15:2 - 3# _Fl 7 % %ﬂiwl;\z }r t A T T2.
258 0 BRAEAA X 2 9B F o 0B 3L 137'71:’71f
aflo Pt U4~ CRE Lrc. BEK

20



3/

RZERE- S NN A Y WL
BFE 3o, S
il BAEBR® i o 232 5 X ?Jm%t 1T
ﬁ¢m5mu.kame%xzm%¢z%
h e R T I[:fep . T oL 54 &£ % — o0 A
i3 - 1% 22 EXRENEF T 5y (bolyesf/’ous)
Lt B - A X KB TR LR LA AT
P e AT A BN r. FAEAG.
'ﬂéwa;)%mw%aﬁ@hnﬂwi’¢éxabm

mrfﬂw/fn,ffﬂj ﬁ’/ @%jl-ﬁ\\z~
ﬂ’r%méﬂoﬁﬁﬂ’}afﬁz T LT 17- 1248 . % o

/ﬂ;L\\Zb-4§é”7@‘)$'b"}fJb %lﬂ

A AR A 288 E A . | 4 b — 354 ik

S B LT AET o AR N . B
Jttiﬁfiﬂ%iﬁlléﬂﬁﬂ‘b%ﬁﬁﬂm.7ﬂ:
ﬁﬁ‘l/) 10 R g &7/\%47 L7k . ‘.W\llﬁ;tt’{,j
1T L Vr éz ﬁé‘%ﬁlﬂﬁ%ﬁ mﬂ”"?/fﬁﬁ 1 HTsha ’Z_{k
gﬁc@/%/mﬁ%ﬂMJﬁwWw BTk
BREG#ML B X AT L L BE b . 3

Mo nEE A 7 S B b, TR B




- 32

%ﬁ\ nl&ﬂﬁx REMe Fh . =m0

7L»7E£’ﬁ41at’(}1"£§'ﬁ m’,’ZI;’} /’k’f

T = 7 IEER T L s A28 — o ER
‘/1/1}\#\“75::))’7 > U AN fe W= F 7 70 - 7712 & ’q‘“;
b AR e HEA 2P0 MABE 1 3D w» T
BE T pho [, ME AR 2SEE LIz L 73 BA
ST b BEN BT AINT VB 2L s
B L. Bt T )= T p b N -
T B ARBoHFHRITHD ¢ XN,
rﬁ__ﬂ?,J_ﬁ@_fi_&k\__ﬁ NS AR RN 3 /7)_\_%7_45_1/
T T E ors.
ST AT X - it hBEEE
J - vt > 7N G - 13 Fr o ik Qﬁ%,fi—_l{!_i_v
D B E s A e g i) AT - 7

fVN—ﬁiZ_yZﬁ%L?:M%n%N

E F L [z, %fr/# ;%t\u ’iffiﬂ loaPﬂ & %, - Lib

Sﬂ:ﬁﬁ_.t~tbﬁﬁx\(ié?bﬂ“&%£ s

o $8 v —Zr L T E AL < LER s U s
N .oz TSN B, A~ T ') R AR A

LFT €183 20720



- 33

s 3t Bl SBEL i B. £ EAP L T £ E
o Do iR E 2 F ) o af o 5 o :\th;qJ/-
24 o #h WY1l KR ,E-%E_‘jbj Th un r: #%
ARk 0 b v N~ pRE | 5 2 F . T
FEAYM E LI LEEA 9177 5.

> Bﬂ“f—ﬁ 13 . %f_} A N = H MM 5 Pﬂ!\‘).
Vb ts - 7 % iR . 4 0$~;\_j L {18 Cinfant-
transferring D2 B v N Bh. Fep & How 7 v
DB A . F ey ilERBRTHE lle%/vf\’;@
JW&%%&L.#zfumw7tM#~%7
22 Hhe Fret & 5 JEE AT F 03 |
Bt B iE a TEEE S W bF i 3 B e 1 D ’1@ |
Bvbh B WER D13 F b cBm AT
G2 hmE LAY  food- -fra hsfe yrmg)
vRE N

) m‘Fo«wr TmnSfe}f}f m@ é:’f'ooc‘ TVanSfC}’}’/n}
mﬁ&llifz{#l\/l‘ﬂ” 7o L I A N A %
BT I SEVT Y W NP S
M%Am%>ﬂ@uﬁvmhzrbd\iﬁ

ﬁé‘*’}~ z'ﬂ'jﬁ»ﬂ‘iﬂm;hf’]l’f T\m&

5



34

BNt e s AT . A o A N -
WiE o T F Y 325 5 v T B BF 23 4T
N DH L 5 128k o 2 M tE . A iF g e B gk
O BN T T L ERE SN By T
B4 o AR %éu,éb(i&wa@
D03 R AR E B T B, |

B ERIE s 5 . MIAB L o ntervaction /y\
;fé?fl: oMb L oucre ) M iz 3. |
kL ¢ %é&

vento-veptral _contact ( A% «
BN NPT DY, =,
L bt 201 . ) 2 ) 77 FE (_J:o_@;_/_gzam/_’:
ﬁmb/e /;/a)/ DS MRS, T b h LD
A TE, [i. FLIHEE B4 jbo Ao N - 4
%ﬁwﬁﬂd:fr- g\ 1% ﬁ%ikmblvmgﬁj

e L AN > T3e
41 > N T % 1A A ;/F o 2Rk HE

o ﬂu%{raf_/w? ﬂ\_/;_/lmu*f’/‘ A o -7 2

#df/\°/77’ //\2:/%7 T\ 5 f\;ﬁéﬁ'}-/f;?l}%/%
hho 2 b - g s B r B . B

13054 rs ) BREG 4nzeo T ko

ZFE C183




35

a?vuf&étm%z ﬁté° b 3 e I i@
EKT 2 BENL 5 E kB g b 1Rl B dhH v
OBt ET 52T RE AR ph B
b A, B
BTN T4 2>t - st AME 4FE
Ife. FrooRE e FEL 7. HEES
4 F 54 R ﬂ<3§'z;j,tfot< 7L 9 . ﬂi‘%ﬁ'fﬂ’r
Ei?ﬁﬁﬁa INDH 2k SR N P M
f2a % & ittf4< TEHUT . Mo HFHor
3N A REA R b B b ) L <K

B NI b 40z 10 mT A K27 M8
ﬁbfﬂ¢124%ﬁtﬁbﬁ;zrm%b 

T VA D RS 1/%1?10\1%1%3?]: ffq_']z
ﬁfiﬂﬁ IRE AN #F'gt\mu e | |

w%lj mq—/\fgm ¢ E i b 3 ﬁ;\/_&* B

RNl f\m/it\m_; Ak b op b R o S

éﬁféﬁ&/i&% ;/$ ﬁaf:f;m ,/) ’{bw}r ke

@%ﬂ?émtllﬂﬁﬁtw\,ﬂ;%éo F b7 4 & >
* - 71, jertzm<x;zt£E§wﬂg

BAL T D o 05 W5 a b B oo a7l <

IFE €183 20320




36

BE - :.’ Lo T Hr o RN A

E R o ﬁé%%h;amv.%;vwma

/\’Z)?X’VjF\Z’X'X Xé/\’f Y . T Fr oA
5K B AAREE £ ’J hoiot ik pl T v 5.

/,f,'f_,, ?_V‘ff’_ﬂ,d,_h_f&_j/,,,f,,,‘-" ast ? JE M AL 1 A R A

/%i ;}( Ay k R N \l:' T . ﬁ'LZLﬁ_?_ZﬂE . "

%mﬁfﬁ%zmﬁab SRS I P S S 22

LAl ?&fﬁﬁ‘rz#/ﬂﬁb_’f’?% N

*M%_E} 2. *7“4 R ::3# ,% 1A I L b

_»Eé_zi_tift._.b’“l‘_ﬁ\"q%ﬁ A/\ hH e\ H B m
i B e féf]/ﬁ,bd/\ét%xbﬂb

T2 2353 120




THeE wmrgacp. z fa%w e

oL t/‘Y D ?’b/\- ~

1)'f%£é ulvt’fb ‘}5 %m&%a}’ﬁﬁb
ot

P,?; e LT f,;'»r% " ~7 ;?2 2_%@& r LT . %k

DVEN SESEWEE 52 LA E ]

© - B b %wm#z Gpn< /V?;;//;/“
han (1970 ) 153 b 35 74 g 2 C Sa;m |
m&? ge0. ff/o/x/w . Zﬁ /X“ 1272 K A
L vy = - =< *hat 7 }~ C Cebue //a /o/gmaca)

C /Do/a___S;wwc/on , /?75‘) ﬂZ_.“_J 5 7= )

,__AASafuozwa” ﬁLSC//CO ///S ) ( Mood/ & Mengc/
1976 ) o A K 2% Bif s M 2; e LBl TE A B
VAR A Y. N 2T A E/:/z,/fc:__g/_%i),
o THTH N i %2 T s R .
A BRI B e L TELER 3N T o b s ’J*
[f0 e Epple iz ¥ LT 4 & = 3f Ry I

LFB C153 20 -20




3?

m&z,&&m meA—%Vfgﬁﬁb
2 Zj._}aii%\ L/’J/J\b v . {M}A’/éafrrr,m

I méﬁjﬁn ERRET b B PR T e

B, l_ﬁé tHf T 5. % m\zk,_, 7

Yy BEGEIR LT A TF o B

3

t_

ﬁ%%ﬁﬁw~mw@mav7%iéﬁm
I f, 7 . %m%mempﬁﬂiﬁm
Yo b o o
Lo L. gFF e v 4‘/4* 5 %4 7%? e &
TRy T R 54| &
Lﬁ?ﬂ@~ﬁii_:“Mqu@% %
jb%?nyﬁu)\%“wéZ#ﬁéfGE'
zuﬁamwzuon/f/%w/7EM7

ﬁtﬁibo%hfiﬁzgnnm%m:

NT L) F 3N BEFIs T s 5oz

iggliﬂfif~,ﬁmgﬁ%MnEbe%

M oth a5 B e 15 o0k LEBE AL

ﬁfjhiﬂﬂﬁﬁi%ﬂ%ﬁﬁéfiﬂvb~%

F oo E ¢ BT s %@@ﬁ@~%ﬁﬁﬁy
FERBIE . alTéhhtl 2o T o048 g’ﬁ

LS CHE3



37

) v AN E TR T %b . EZ V;ka, :
yA'F@g&ﬁlii. g - ;zm\,ﬁl/ﬁ%%’éﬁ
n TN Fh X -, %ﬁ€W~zw7ﬁm

MNTI4%% b v 5 < %j} R

PERTDE R 2 U n )  RAEMMY -

B Lriz Boidiho ¥ p BE 57 bR

P |

2) 7 A | S

E AR ¢ s 175 !I»/% =% 7 X%Qﬁéi/\
T2 T4 % - 20 BA T H b . %5585 R
Im%’g/"éé’f R_F‘%I\H’?h')’f’f‘f‘ ﬂﬁé/%?.
o B 5o A FE . T T8 . FF

_m/ilT%nﬁ\/iuZ% %L r. Son// A -y
<1 9 b //'T/Eff(/f\Son// TCfﬁ-s'ooi

-~ 77 L 3= 7 & Son g TC-8§000 7~ 7°L 3

—"77 ’E’I‘ﬁ”ﬁl L f\_o_, S’oz&% I C 515'00 N

211 g Son% ULH -5 F - 7 E &8I e
f/ T re - FTIER L. Somy T C=5000_

F- 7 v 3 = 3 - q2i1d MoaxellU P 6057 - 7° &
m,,_}_,“*f:e <1 7 0 7 4+ 138851 HAHNTT




L &0

£t E 15 - 7;l/¢rbgocmﬁfiff\f Ko 15 m o
B3 RE L PEn MENT AR N E o 25
/;’. h,g = , o | |

%/"__76\ frica1d . KAY Spectral A pa l)f
xer 7030 A &£ By . MBI T4 0 9 — : {ER
L T - /60-/6000 Hz os " B/t L 2. /6 KHe
EBAHFF A LTt GRS om I S I3
/3:_%@? L T 180~ 16000 HzoTB 2 Bt L[z, |
DE R -
) A. Lona,-c;iwsi'an Cem__fo cation call (Fg 1)
(kB Ae [ o rod 4P ,anﬂ-

E@ o k)i~ Plo L 44 Ps| BE B 2~ %9 20 m ot
WMA HWE. 207 3 ) - 12BFHFF S HE
. iy BAE < 5‘/’?_( Al call D i3

A I8 — 25RR ,;}Elﬁiﬂlﬁ 2 100 o
2o E M N rs Bf! %ﬁb’r\ ﬁf/% 751,:1 U’%m
L5033 Afie BEB o 0By 5N b IEE

5
T Aol F - :14—»/5%’3/7)551 B L ;f_{
I PR L 02 128 T h e A >
PEREAME 2 b i NT . 2 oFE HT Z ALK

PR C153 “0x20




. H -
g

.
FATE)

Al

et e
~
1C
T e — e e

12 - I .
e s e
i Hz ' :
L 20+ 0‘5 1.0 sec

T o _ _
B it = N .
—— —— —

R Vv

Flgl onographs of long—disténéé ‘loc‘atvirorﬂl calls

T (A1-4) and long-distance contact calls (B1-3).

LITE C1563



22
B ﬁ'& u 5 121 T ﬂ// L MX 55 A 2 aall
L LT & ST w 5 .
fz//r b ot om AL call 5 A2 call

fﬁ,ﬁf_ ;, /;meéw%# 2 B W oA

5 e BAh T BB K 12 5 T b dialogue (
PAE 7 &Ko T F 0% ) /\” W T Bgehy s
?L L f\,,__ a’/a/ofud;y\ HEUT o s 1. W
mﬂi\l/i\ifé?ﬂf(/ )Z@IE%. ’%riﬁ'tmig—fﬁf-‘—i;

, ,_,,\‘,ﬂ

fg_ﬂ:\__j__f'?_,;_m_h N ,,,Z /onf o//s* tance.  loca-

ton call « B m #.1: -fz£ /u T & v 4B B
B o P15 2 oL rz\ % . B 14\& LU 454y

Soom 123 UHIE T A e . A2 call 1235 2B
umn%% (A3call) AL BT H oA
BH L N [f 77”7“:”‘»_9_&_; ;fz 13 0l 1’/’?”\77/% i AE U

| ____77 " BE ) R Mw,a;%_ 20 m 1t 3

z%”é’ ) zio;}/k? /éfT/A _,%,__;;tff’w (5 T A\ 7
12 CAdcall ) o LTMIALLL #°E wil
RE 0y 2A < 2hky U3 0 R T D b -

CHB o0 FEFITBE M 15 [




B, L—Ong ‘distan ce conta cT call

(fz,&é.aé:z;v *fm;ﬁ%ﬂm;f%ﬁz\z K H
%>
B R UPRTINE 5 i b f’%’”ﬁ’ %5 < B
balizt)uf _,ﬁz: :z— 6kt 1z L - H fraF
'Pf\»;ro@_o?;@ J 7\ 3 Azz/rwgz';ﬁz %;é);@? |
77 T /\/\%\ﬂ\j’?3l\7ﬂ/\z B2 all_~ & .

Ai%:i R /z N ) # & 127 B

A TE W, 7'\ /}%Z ix /:\@ /d/x@_t// % @;Tﬁ.biy & L
B5 b o 7 ;7 z; /E,\ 2 éﬂizﬁﬂ\ L -3k

2. B 1 eall i3 . EUML "~ ﬂéﬁfs/y: AT
éfg%?aaé I53caH A F e L e
SN 3 H s FF s n,ﬁmﬁ% AL 1A PELBE
A s % o T o bmm N - Lo KAHERR
j/F/\;kﬁ\ h t 9 15 3 A sowl\/*f:»; zl/\ f\o*}/ﬂ"‘“ AN
L T 3. » A nﬁ“:zg\ 2% aﬁ,% \i? s f@ ,:3% 2 Bk
gt Aot o N b c A LT 5 o 5 F
Bt ok b . 1] k_/v ’c"vv;%/é‘/,ti,a AN =

FE Vs ¢ 18 T e i, 7oL

by

3
(%]
w
(=)



72/

C Shor-r d:s#ancc co n+ac+ calL(, 'F,j 2)
- (x 9% &% EBow T IB A Prﬁ 2 ;E%_ R % Ko h

. EE)
/)ﬁ /JE Pa] BB B 48 ;;/7 0 m W 7:1 )T 15’5: 1; 3 ﬂa,ﬁt—

;r/yLT. Clcal{ﬂ\yl%ﬁhW\rw »m::,

. ,+§oj frsoj &\ ?7 S N /‘\;E,J- L;) ML A,?Z%fi

A5 = 2 k/fz A NPT /7] /’ L. # 0. /\{',F/ . 5?;53;

AN Jfé%h/& W\b/\)b Zf?< n,,}fh\\xfbo‘
2 0 __f;,__.jz,_«_ ’/ /’" [W/AN /)ﬁ "/f Pw;\ 7 %h‘;/t_ 'A; 3N 1z 2]
’f?’ AN = a Vﬂ A 3. 5.7 7 - =

Parae N 5 »r\ 3 }: 7 z" TI o 12%/,%\@/3&4/ \.

PR ! //a/yr 136 % :3# B fE< 15 B

S e aShp s [z ,v,,:_.ﬁﬁ T fiE 2 h b 1B ﬁL

Tk T Fﬁﬂ\ W\ b ’i/ 7&” C S Ino VT-W,_‘_.C,(IS’ tance

focation c. a// ) t ’J 5 f~ o
- T ?_” ﬁ? ». ’li@? w? jE*F R 7 bE. C
2 ca Il 1: 13 . C__l n B,,,, fﬁ’ﬁ,"

WAV Y. ﬁwv \ﬁ% ﬂ\ﬁiﬂb b,_o ‘:'—7\_1_:/ +F - m/%iﬁ
__/j \"7.)3 47{3\3 N . Cé)%‘f“_CAWTNZ w9 b9 /;‘
Z%? Wiie C 1 call v Ji # iz i8 (5PA 36 % 17 f’ﬁ?y?

LFE C153



45

s kHz
,,,,,,,, . 20t
c1 c2
T IE SR S
————— 10}
= _! - |
d kH z O 5 1 O seC
; 207

10 ¢

— : kHz
- 20+

10+

E1

0.5 1.0 sec.
Fig.2. Sonographs of short-distance contact calls
(C1 and 2), alarm calls (D1 and.2) and warning _ . __
calls (E1 and 2).




- 46

B b 2 e Fras . ¥ n 1T 4-/7_ z
7L - 57’ﬁjiikubmltll #%12 » - ﬁ

Do Alavm Ca// (ﬂ’-frxﬂ- >
LS RS N VS TR s
_75‘4“7» B F0y iz kA, re F),"?u 1.2
alarm_call sBin I [:. D1 call 13 o -2,
Ty st =3 Mt o0 B A 2 T o2 o
Hh o o Ry %m Bli2 0.5 f}"z zﬁb . D
Dcall 2. A, FRT 5 F F o AFE < |
5M5E705MUa%%u£ﬂaw‘m£:
1J Jifﬁ'»é@' lib L - W2 ﬂ)__I,,/,Zf:‘h_fz : f’i,ﬁﬁ |
WIS AP s R AT DI e T A
VA X Fe o B FE . ) X zp ) FHAA L F
%Aﬁﬁ15h§7?w@2£72m&h

W(bmﬁ’fﬁ\/ﬁftbﬂ/\f\ﬁmll ﬁf?m
iﬁ/i/,vﬂ BRI MN . — o i et R
5‘3 3o ‘/T Hhoa) o 22 T 2B F B warnin
call & Bl . 4N 4 5 Fo B o EwAEE 2

&E;Aﬁ“7§‘P%3%T%Z“%b¢ LS —

295020



477

tJiﬁ:ﬁi%ﬁ/\ [ I AN z_"_;%_z’, TR R -
LT H» 274 3 Hh . \hwh Freez.)_hg)iﬁ Z }’7,
B FNT o A >N = p5 KRB EF ) __m~3 N
,_?égiﬁ;k_%ﬁ“lz_i ) Bl e p T B K ;:}
L h o THh., EITEM 8§ L T 20m (2
F/}i’ﬂfé Lo~ L TEa~ b5 « > N K = &1
b =5 71/3:7 kb2 o}t o Iralarm call ,, 
i FHE Y o EF s TT_N L T ARZ SN B, o
Lk B ERE Sute w03 L BB T 5 114 -
i 2 » Pﬂ_fé_,i: 2 7 3 ,?(ii‘ Z‘#XLJ A .

v

| ___E.W arn l'__nﬁ ca ll C At igkey B2 F )
o FFar . = M0z prill £ o 132 WD .
020 - 040 #FE< ) R 3 DN KT By

58

FHE 5 -2k o i x L X - 2 AH T
79 ﬁw@ L r %;ﬂ IEs Q T Ty a?/% — e B
?'”Té/?/“"f- 76@7 77')/47A%77?
92 ) > 7§ m_}%«» ﬁﬁfrgz Bloen b 4. 1k

FT . M- Bk, T 4sE st b

EN RN N ENR N W WA S o '4

20



T o4®

T BT S Y e S I A
B 7P ib y) ’('ﬂif\t i A i1 . E 1 ca-
HBE K o TR 2 A A E 2 call AIIT
L 720 = mmﬂ’» FRIE r o 45800213, 49 - 2]khs
bt 2 EZ A = 2 oTs G b Ltk E 1 ecall
| £ Fax fiTe | U ARSI AN 'a,‘/_.a,r_m_ca;/i/_ﬂi;_f
%lﬁ o A =N = a2 A S R R
TN S SRR NS £ & 7/ féttwrr\éml\f’tb~ A
N 5o FFu3s Wi A I e R . L N

7 - /C-L z mm mo._ bb/‘n? Cﬂéﬁ.éq sl ) 1z %
L Bl NI, BB B ARIA 4 s - T _4,1;1"_41}1222‘:-

ca.// A~ 7&17:‘7 ﬂf 7’7\ A N = ﬁ\/fﬁ%%ﬁ m;%(,'

LR v v - FLBABM AL T HAL

2 ANt o dE ) - AT 4% B T Hr L >

s

;“H Firs i L < *\m:’:s'f EEL f\,o_ X L4
wH s M RIB A & RE 0 E L N 13.sh"
amwaﬁ'ack__( ) . zﬁ(%’zkzﬁ f’F ) k2 /T 7 s z b

Qf«’f_{%’g 9 T Ho> T2, -

*_____S_howr -distance |ocation cal (:“:g V>

s c53



kkz e

20 3 z _ _—

F1 %, c92 o

10 T T
kHz 0.5

F3 S
10} —

kHz . - .
20+t B

F5 F6 S

- T e e B
—_— 107 Ssesme———— — e
_— 1.0 sec — e
~  Fig.3. Sonographs of short—distance location calls

e - (F1-6). e e T T -




50'

- Ch yé Az L v foq@ %P:a ZiLE )
2

2 f‘_’ 3L />°,,,V,f Fyoo- ’SPA_,-W.___H ij/"?% ]
PR z"_h,_ ) 70 7“% IR AL T
Ja,, % | 7‘? ?ﬁ,ﬁ, 3= ﬂ A EANCE ﬁY ’) BB L

0. 05 - 0. 07#7 f;:'/’f”_ <o

/0. —/2[/7,’3/\0; z F o ¥ -

@_;L_oa“éIY’ZZf (@ _//‘Z 1S N L R 3}7\ 2 %ﬂ% & IR J
B Ll R o B s BB R

L é;ﬂpﬁAanw%—%ﬁmﬁﬁ&

oo N - AR ﬂﬁ fzu Lo T nwh. R

_—]9 (< = N 7 ﬁ,% ’3 . f f,‘:;_,‘. ”%‘* » A EF

5 ) zL?iﬁ;/;t\’*& E?é:aﬁ\/r“&_f,rli;
L“Z“;‘v»’} : ’?ﬁ‘h%ld) R 7 2 (% @Au

»1%1%’,1@72)@;7/:4345:/@ Y
Ea A NS wkz%zﬂn‘va( F 4 call) o

j_&_ChoH' d/Sfahce /ocaz‘/on ca// 1 48 APR
%ﬁﬁmm%ﬂﬂHuMQAfhivlﬁE
BT, iR E ) L A FBI 25 0ot E (N
B 3 Itz 4% s /7 L 74 22 % - 25BH T N
PR WY éﬁfﬁ%¢u~%%m
e, FF o8 35 4 Iﬂ——n/‘;'?"i)

L CIE3 200029




BLgd > ) a,Z},C/*é’\T;“b >
onal resv/yorwe)a 7y <.
Seuk oo TR - 2 -
SN T /@fi\PﬁﬁE%ﬁ 77\/;";/(» L

A S_b ort—-distanc e_% c_c: M 7‘a C 7‘
b

:b > [,‘f“’} 4 o 41;_%_31 ifl

S/

)

b ( an +1 b/)

iﬁ,uﬁ\b;:}’itf\

’/' 7~ *ﬂ’e
T~ ’) L fIL‘

@ll & %1

E&(‘ ﬁ\\ lj/’ﬁvx\)

:y7 /.'I/F:)fr] L T v Jz.

) T:

/I@/fﬁ\ ﬁ\"]é( Diﬁ ﬂ/\ ’X( v ;}1 f’ffi I3 % RL /’x__ém

N IQD%K%%&

'zL_fl-L (F

%%
F P4 r 3 F 1 -4

Ca// » 43 4%1(

BH ¢

5 call ) N
233 L - - & . I’& th % .

lA’Ff

WAL 7T vwh . F otz L

b 5 U LT R

213 A4 ocall e F1 - 4

FEoB o (Fe 'cau

r;’}

%%ﬂ\'}? % m?’g’ir”

. Yy

kX a2k L o) lifﬂ“ﬁl

A Tl

“_G_._A_?o_/g_/_s: F1e _call  (

(P 17 %

% ) < Fﬂ%ét)

1B 451 o A o

sowEm o~
PECIs

NS ¢ X I



S2

T gl

[}
w
-.-.A
(&}
n
D
[ia]

|
\
1
o T
ON
]

o 161 A

K B | VO'S 1.10 Sec.

UFE C1i53 .



L83

73%:~ G 1 -5 m’é"f? SRX zhrw G 1
ca// 13 . po2- 0041/%/_< j?@_m Z % L%
mﬁ_t).).:ﬁ\’}&é}nlxp\ﬁs/77<///X&m

%fﬂ b’Yé 5~‘/bk//z//zj\7ﬁ T hF 4 M/o‘
5‘/’4 PElea < ﬁ_fﬂa‘i BHoo BJE 43 THih e 62(51//

f»k ﬁéﬂn ,7 h L é—A} Cc://m/\ e FIT T Ao 6_6&_.

call 7 131 ﬁ\'jﬁ( I"kﬂ_w Z g :‘: - 7 /”\r T A (- / /V

20kfs ) 7 //_h__/, 7 I <o 06~ 0.074r BT B 752
L. 20 25HIIE T B . —F B s B NN

7‘41":17 Wkétéé’m//tfféo._ﬁ4 65‘@//
1163 call 12 e KT g Bt o 5% o " R B

s < @Y\r»(»* R B ﬂ,:’???ﬁ\c%)\\oﬂﬂ

S TS S RE T ARV E Y

o - fﬂz&«;w«bﬂéhﬁ\ 7%&\1“’
ThaF 7o CHEm E BRSNS T

TPL_,TJ/Q m:-ﬁ“l/ f]ﬁ 13 mou%/r__p/ﬁe/?fafﬁ(
Relk 3 ,fL < Bt 12 ﬁcv/ﬁw = ) «Lakch/oos#u/e
e vz NAH Xa sl 5 l~}§'£ L] ITéfiji‘? 2 INn-
tentiron_moveme. m‘__.C_ EBhIE ) a0l 7 Lifjﬁ
mﬁ‘__ﬂ:: TRAE B b 15 u;:';s‘u_a_f_d_tis;]zLQ/;C;i%;%

iFE C1i53



. 54
84 11 % 7 n@ﬂ ) /~W$‘L 7. l < Ffﬂz’i\ n e .
%, fﬂfz e ,vm‘r o 5By 3= 7 ) 7 ks

8 5 1 H%‘:- 11 G 6 call #* /Xt 5O ,,//\n?’q’fﬁi
Eﬁﬂiﬁb CG7

A

6 ?Ca//) c Mﬂmaﬁ

moufﬁ ofe/l';,?/’/mace (‘EZ i £oL

XS

9 g € EI’L_éﬂf ) ”’%Zﬁ\z 1* ’7_’4*477\
77 < HK ﬂf};?__z fz N NS S A @_f&yﬁu,r

B B b 2B tm/'\ 17 F < %’./*3}& 33
184 < A B 2 5t 7 . m%"? f’: & /\1 7w R
W R TN e x G 7 6P _é,,,ﬁ,fm__//

2Bl . G 8 all /J_/fi b o aé.s"/ /o Ay o
1L 7T g /’/ mace (_p ¥ ﬁ 13 4R ‘T:IB . ‘ég,'%‘i; |
EPT T SRS TR e 67 e
G Zﬁca Uiz B 1 FHRRE % 5 K 5# '/T‘iﬂ“/’ /7 "z

SN e s K L /ﬂfe, (ﬁ\l) 94T

A e W4 ey B 5 ﬁﬁf Bl nTo.
C N ah- 09 FEEE T A ) 4R Ka[,ﬁ,z;;_w

T FA X = o hApa p - ?/(A/x 4 1 6"' //k//i;\
H%;LL Iz




_ Haik AR FF (Fg. 5, 6 f 7
W e F Atk L o Zm ﬁﬁ =T 4
'-Eiﬁ,t'”’(' R < BN s 0T s b%ﬂ
B+ E P 5 b CHIL call) 025‘—/ﬂok//3/w

vLﬂwf'ﬁW%TVE—% 25 B % . K

4B 4 Jon ;f ~distance [ocatron call (2 AW L T
NN Y S o o TR P N KE v (04 -
058 ) o MR E ) | Pz R o T 2
s - F £ LT g N - =2 = 8% vr g e
VSN I RV SN Ry IS NN
;_r:‘. T =2 2 77 T %&5_‘_7'5“,,, i NI S N4 47..

SND y ) TBE s 75 AL - 33 5
TEHB TI1IH 2 call 25K T . BEHE o
L A A e BERGT L /s |

M%ﬁf&ﬂf@M%taﬁﬁgkﬁéﬁ
I hoc /;og____;;%< HEFE 5 fE) B F
Pﬂ“.ff:,oi.‘l__._T 75 A TN FEf] A o~ v J E ﬁ
I L -aﬂjéiﬁiékjﬁigLﬁﬂ N ZE N
o) N I AWM e ER E R AFZ?/r'/L "f;.;
A4 RSl T - LTl /:/\ 118 t Faﬂfao

LIE €152

X 20



G8 G9

— 10 I i
e KkHz, B
o 207
S 10 1 e
7 KHz 0.5 10sec. ————
20t
- s —
10t i
- 05 1.0 sec. 7
B ~ Fig.5. Sonographs of 7agonivstic ca_l}s A(G8 and 9)
e and specific calls of infants (H1-3). -

LTE Cis83



DIRI. T -
=
| S —
H4 HS

buﬁ

e

, N
1 s
_ , L —

1
[N

C
n
m

| ;
; H6 H7
— i — - e —
— - | it ) - - T
10! ' - P
e — e
. | - - - = S
i
_ kHz 0.5 10sec R

e H8 H9 e

T o) B
Fig.6. Sonographs of.specific calls .of infants ___ ..
T (H4le). — e ol

LETE C153 20 x 20



kHz
el
N4

—

H10

HN

e e e e v e —

y
————— <z . 015 ’i.' ==t
e 207 = . -
T H12 ) -
o 1ot

L * i
B 0.5 1.0 sec. -
Fig.7. Sonographs of specific calls of infants
L (HL0-12) ST e e : )




EASE VT RV SETE WY SNy
EdA D o 0 BE 3N s, o
Xk BT h 5/)0}’7‘ c//;fan ce /0(‘677‘/07’1 Avca.-
SR e 5 B B s e s < ”/;/iiﬂ/\
LT LK 7 H 4 Ca//ﬁ\ﬁ,;"-‘],]\ ,}47\0 E l )

ke o % 720 T T %0 ¥ - 5 /ﬁ\fﬁ B 3 ) :___H_O,:,Z

it 2 Mk AT TS E T . 2o %fﬂﬁé
# 5 M r:pF ﬁYVFU“stM‘ cl Ancc /ocaﬁon
| ~caJ_l.ﬁ,:m‘ﬁj_b_m‘z_lE\_ﬁ%~ vy JE TR L

20T, BEEHF H 120N T H4 ca// Nz o
H 5 call At EaeTh e 2B . E_J‘%’zﬂmf
NNTIE S TR T v
P (LWF IS (2T . B F o0 Bk EFT AL rra 6_
Bto NTlie 28 %46 &) - BBEx B
L {‘?1%,. 7;»%,,; _:A”—ﬁ“ffbﬁ 7. H4 a
1 ;% _fg_’_,_z_.] AN
277 4/15 A '/ 725 L_,;*conw.z/ Si_ve /e)—é C ity
WA Bt EM’F DEES W WAL RN W AT
IH 6 colls B M. AFEEH )T 77 A
I 12 05 50z BRa MK E T T /n\ﬂ




60

B P 1 003 — 0pa #r . = F 7L-5€
— 13 2.0 = /3. OKHR 12 AT 7*_5 '“_:é%@_/ I é ret-
¥l e,wnﬁ(ﬁ?? A e ) bt el ) sibhe . F & 1}1
AWM Y, T s R t}’\%,tt% f»o
AR T E L 4TE ( infant fmns»y%rrm;)
ﬁh-#&ﬁEﬂgmv7M%Eb Fr t
DL T L. o FF L RRE L [. HE
_Eca;Lﬂ\'“/th s A L - 318 2 i@ ’jﬁ'f £ 1
N /RN RN e NN Uiy
2 S 0 3 8 3R AL (distress ) 1 bkzh 3
nh >k AV N S N 3 (S N * ”]/T%”"-
R 4k de TH BT H T ca // 1SR L 7.
lmj‘]"/j;f:ﬁ.l_p,.‘t-/'/ 6 call 13 B F #0%
4t - [z VI =2 EF L /) 75!’\ < 7%1 @ 2

B AT L 5f " ﬂ ;;i(};//‘sv‘%es*s“'é_if\j;jjffﬁ:ﬁé
EAL T 7;,,1, B |
R AR T&M&é%i}?b A a7

G & call) 1dEn ik 1% 7 - 0B A 12HE
LR o b B 3 N TR c s_zﬁ,x SN Ty . FE #

L REa FF e B RN [ H T ca



»// & 6 7 call mmL’P“Pa\ﬁ" CHE ca // ) //‘f
b oo B o BRI T B A e L? KR 2
R AR NI Y CAE [r) FR B L 7 @],,\ff
I ANE s Bl 8 Fa TELR A r\o_ R
A o J%M\/W/?*’Wn/\ﬁ EFAEFE s N TFE 2t
o FF I BaNIi. T2 GT7. 68 i
WA T, e 5 et st . BAR s B
NELE 2N o

RS S 1T T VL A
B ERE CH T call) 2 REE I . K
LM/&&TJA CG L cayl) /\ﬁm%?EfE’.
L0 . X4 wd PE 9% X }_9?3 <. rP NI F 72H .
Ik /AR R E kb TR
> 1 v h. 2 n % = ﬂ; ﬂﬁii? b fé/y"\llzﬁ’i\m
K1z T B L. AR, ER XN XA
1~{’)‘LZ(/]ITL7M})J’)I>N-> e F 1240

L L o inte }/aC’/'/on 45/ }’ou;/L anc/h_fumb/e

p/a/ C_LW 71 ’/** A E': (/:_) l\_@ v 7 . BT ?--L/
ot TR ey A rs) T HWEAT. A R e

fﬂg;_zf“ Hh o i, 1.




62

- ﬁ‘( f/j}\ » 7}'6 45 |o ng - d:s “ance-|ocation call

L N ST T A\< o Ic
25 Rk m A PA BE ﬁi{ IR L TEFE A AL

27] 11\0 bt ’E.%’(* NTie H /0call 12 % & ﬁ”ﬁ:
Tor- 0B o PATh T A SN . AF B o pgh
%7 r ALK - s TR Ak o AL 7
GBS 1 o L ik b BEMN T v B TE <.
NS WA - S |
1A E PR BEREASAE 1 B 1t o N T . K Aih e
LT AR 1s )~ 5910 m 27 H 1] call 45 B b N[2,
SRS E S NN T
35 1 Son 3 TR T B £ . R 2;5-—'
B CHizcall) 45 H ileatl 12 &> T 9590
tie H 1l catl 1] 50 - sf0fen B 27 2 % 00 %
G ﬁj%ﬂ?ﬂm%?#‘ﬁiL?v
éa ’TH/ZC&///J/:fllC&//m ?%n;’g’fm
J,w;\f#?\) SN s &L wfgmm 1B
N A N 5N [ H 1O~ 12 cal] Y 4
NENO W S RN, S /\nﬁiﬁ,’ﬂ?ﬂ Eﬁ?

B b e s < 85 - = A AP
5% €183

Sy-on



- 63

___jﬁf @FEU‘ o ’éjf&:\ I 5 }Y\ b2 e 2 HEE
b fie L LEMATHE 05 A2 3 1o ‘
TRzt B Y B 5 J<
iL;H?mNE%vZ%?émW%T%v

Iz

Lo F # 0 if _
CTablel i F L 12y 7 13 ik BE A 1k B
%RWLF?qumHZ%/ 12 B A IS

BT 2 TR NS v ree 212 H 2 call as
KB LT 42 BA T HE . 55 < H 3 ca-

Table 1. Ontogeny of the vocalizations of infants.*
Age in weeks

- Call 1 2 3 4 5 6 7 8 9 10 11 12
‘ Hl X X X X X X X X X X X L )
— H2 X x X
N H3 X X X -
H4 X X X X Y X X X X X
HS X X X X X X X X X ——
H6 X X X X X [
— H7 X X X X x
HS X X x X X X X
— H9 X X X X B
e HI10 . X X X X
HIit x X x X
HI12 X X e X 4 X
S G7 X X X X X % X X X % _
— G8 X X X X X x X X X X
; A2 X X X X

‘-~ "Theinfants” ages at which cach call was heard 2rs Tndiare] by multiply mark. ——

2020
IJE C183



64

// A fﬁ_ﬁl’\ f~ .o m'fanf 7“Va nSfCVV/VI?*,___/\” fooa"

+mngfem nf 0 B W T 1t >N T H 3 call
17__._%7 I 9 ’}b’ﬁ%/_l’fﬂj;di\_ﬁ]?_,t S (I L) A
T H 10 call t/-/Z]ca//ﬂ “HBe b Nwh o i
Y Y &% o P18 T X b LS i Al
H 4 B HE call 2t AL
___;wa?,on/s #Hoe I A2 P L 2. 6 7 call t
G & call 13 3 BARATREs N . R W HS ca
//ﬂ\__g ﬂ/\Z - H_ e H 5 call » ’-’zb)"lak]'?!iE
CHG6call e H Teall ) 135 BA7 %A% N

bARNT2e = F . {3 H/o. HIlcay 250

»44&0\/0@/\/~1§,L . ﬁiﬁ%ﬁ N A K EA L
TR A B R L ro fﬁz 2 N W
,_M_,Pv h A 2 call s\ -__,: m' RER LIRS N o N A A I
H 12call b % e 3 B N WIS SRR

X T Blos i\ % 8 5 177 720 4 n 78K
1348 iBn BRI e W W v » interacton - Ty 4

amﬂw%aﬂvaﬂo%WzLLMam

éiﬁiﬁ L L7 13, 3R n . B 1IR3 78 A
< B s N ARt H /2 coll 93 15%{:

UTR C153



e

5N I’»?b‘ ~ ?’ iBL/\}/\’ffa g rou;% ana’_jumly/c P

/a/ LA fe,kacf/_o_n A i/?/"q\ o F fg T4 s & T
Ao NT . H o 2 P18 T Rh b

I r’)_,u_,/; fJ - f e

4) ik
—“,‘E_jzgﬂ_e___gz_zw ) WNERHEFAL T WA F S o
FFA Rk —a K Le- f ) - (34K
BNt po bt vwXh. iffo - E4 v F
720 212 B9 5 R Moody 2 Menze [,
1276 . FPola. &Snowc/on L1975 ﬁ\/ﬁif/ T h

h Lo 715%%/;7%0 Ewilbsrboo. KL

AV A e b O /az}’\lo LY -_ /Jbﬂ\/‘ﬁ"?‘

fff”f Loy ; s ,:,_‘,Z____ﬁ L 2\ B

% T%Ps] tLais’c v %Ezwe By 7%_"—'
LF4 2> % - o Warn/n; ca//é ry e i‘;
q45 &6 7. 52-__57?&(//4 f’ligt’?i

77Q’)/‘j£77—»£t/’}‘~j—};LT
A IR v g E - R - Bty F'
Fo T HEBIN . p o Ffka LK 5




- 66

N e BOID. §1@oitia G4 call b .
Jav; %71}7»A/Amﬁ¢65ﬁ/ L7
PG > el TR m B 355 G4 call s
/7A0/a Z‘Snowc/on (/?75‘) fJ\_/&ZLLL/K _c/la_

'3

1t er. (‘a// C/’)r/.? ten (/? 74-) J _5_.-‘—kﬁ,€6

wall 5 # 2'%1_, - Z f; ) ,,,_-__sh oFrt-dist-

ah (e /ocm‘mn ca// r_,l/ Z n o//cé_sounc/ AN
2\ T %/ '7 /1/ 4 I % T 17 1/37’ = - Y -
EE A e //’ <o ﬁ’,’g 3. 7 v
b wx b FEELND T -call’ o K E
B4 1f:1 % e £A ST 0 L. |
sl SR/ /LT/ %/%—v o afxv;wz/ z'
X< Bur b BREF: L. T AT
PR3N EE /\°7”{ AR 4M4M#ﬁﬂ
# (discrete ) l~/%§ﬁb NP Z i< . L

WE LT Jifr/’cé@h#’;/j EZ/L,?/o C?kac///’)/@)é:
W b wh F A /Jéff“ ﬂ\arac/m% system. &
%’/1)73( 4 h B p Z) ak/eré (27850 (& 2 &
I 4 mﬁkaC//‘n; ﬁj_gz_ﬁiﬁ 2B oo 7. j:

5

: ’i’%iﬁ otin T b - KW ARB %) K3

.{«u C 153




67

<y L < " 1 mL TR TY 2P ﬁ“?; /
7. 8B E E,i\ AR '/*u Zt‘bo,_,

_ #3 itk 7 /Nﬁ% /fé 15 30 - Ro
X F o o BRI 4T ‘1‘17" ~ e ,7}, %,,,,Ji_'/,_',,:,

Pzt w72 4. /onf c//Sfa nce. /0 caf/ on_ ca//

,.t short-distance. /ocaf/on ca//; /on; ~dis

tance lo cation call ¢ /o ng. -dss fance._ com‘—

a,cf“ca//ﬁ,hafon/s vl Cﬁca// & Wal///) /ﬁﬁ,ﬁ,ca /.,

short-dis+an ce _contact call , 5/70 rt - 5//5 fa -
nce-focation call__o Pl 124 K é_ %H 7é & 4 ﬁ;

1725 U7 5 ) _,,A/arm call_ o 27477\77__7 a"

) fPﬂmQ/’aa/m;i twﬁiz }»btb\?’,b ’5

P 2 grading il 2 3N DA o Zﬁf’?’]ﬂ_?
v h =57 . to BHRE - %H/Lfﬁ/f ué\?

____iwtbtwomﬁzﬂx 7 \\Z:aﬁ‘ze

-/l/arm ca// mI’)I\TﬁL»fJK&') Hﬁﬁt\x/
NPl md s M b g oo b 7. /c 2. S
‘}’*Z ?rac//n% :)/Sfem_ " 5 ﬁ?/l o (O NI Z Z;LE
) |

T 74 2 >3 - 0 F Fo b 5= 5o ﬁﬁi‘




6?'

/on; a//sfancci /oca%/ on Ca// -m ’l@ f/ilf’ﬂ‘
BERE AR L T EAC e v h L R E . R
/7»\7@ f?ﬁr’f““ /L,i\ff #\Uﬁ\v/ﬂ%‘%
& _short- d/&%ance /acm‘;an ca// A }K
b3 A B ikt B A /0ca¢/0m call o 1@
4_/4\&-1~/2\\1LJ~E£1 77/T ’7/(662&(7‘/6}’
& Gautier. 1977 ) ¢ ¢ 7  )

/u

-~ -t /J:
CPola & S no. wc/on_k_l? 75 )__1 Ja }lﬂ i AN
I L\OM@T/@:\’]\‘Z% TELJ.Z})’)

LiB L » & v %va% ﬂv’s 4 B 7 ,_&_},,_,%2,,,,&5\,,,,2?
EiE L7 V\bo 3 7z 7/71{\‘2@4@5??_t tb/\é_
& W IR S FB A8y s A< ;fgm B BN

biz, T AR 3 5ME7<Es N b, ff?éﬁ ¥ s
E N PENEVIEY R NN
NI a TN B Lrefmidie . Fy) Ra<
M(J%L MR UE LS [ ok 250 Ao

&Ié L 721, # B - oo ’Yﬁ%iﬁxz T
PR REY \}wmwr\émt. tr: 408
PRI S el N N R A NN R A o

T C

Qradﬁymﬁfyfﬂ\; N2 A BN E\b‘ 5:

203420



67

MR T E H 2P 7 i /‘»-V shorJr d:s+ahce I—

ocation call iz bv T - & )b \TTINT Fi
L"? ﬂ\"fﬁf%(ﬁﬂl\@< 2: W 7% 2 3. ”5‘%_};

[TPE PR ST s S

-

T4 > % "ﬁ\ﬁﬂf%ﬁ’v; »/)ﬁxﬁ\fﬁﬁieﬂ

2t Efre FxhH r . 5exua/ §e/eC7‘/on (JKE

MER D) L NER Lr_%ﬁ%z %Z» t?éﬁﬁ’] u
2 b

Fol 74 2 2% — o H 4K < fﬁ, . r.r%l%_.%_;i%
el ﬁﬁL/4XKo%%w%¥:iéﬂ
*b:tz%bt L\Z..t?, > M A A

BREE 58 0t b £ 2t b %"% £ blo

L7 b B oo T AT o R

N\

e L7 kB 1L25) 5104 4 a;w_ﬁ_u%

¥ A Tﬁ’ﬁ@ B 12503 ¥

m\ﬂ'
o |
;:’
a
/

LobBitefi, twh. FE 250 48 o B 8
%77» L -ﬁ: 17/%?491/_ m’z‘a nT Tranyfe}frmg
fooel - fmnsfem/m;, L NE AR W WE
b= 7 %30 A b e B XA, 4 Mk gk L s RS

Bolp IHME LaE s T . b ) e R




.70

UEF o0 on R K53 >t E KR b k. 4R
o BUE — 21 RB  Bs N b e B o T2 69 11 18
SR r. EFEEIFCHEE L 720 h by
At BE TG0 M E s g hMEA 0 F
Fas ) Ble W 1< [F ) Ak e B L o fBE
TERM 4SBT h 12 2N T . agon s i c_call
0 BIRITANKR SN H F Dy WNIR . F P RRE
2R E I N T e E 5N A

. 23:220




7/l

%Lﬁ__,% A {’z b ﬁ( - o alarm calliz
WA b By e v 9 k0 E

1) 'gd;\onmzﬂr‘f_@M{aé
j_’f(iﬁ_l_l{ A NN & 7 % 8 7] /Iﬂﬁ&
2l T el T AN T v A ’)
PARE 12 . fe o Baun s N7 4F PR £ £ o e
Stie Bamiihh o B % <ur. B0y - oo
Fh e 4o HFE T H LK AR Z;é_g;_y’_ﬁ_f{li
RN R G - hb. BEREL. 452
A A 2 7l sk 20k re < . s_ﬂc_c_t}:a.[*ajz_a_//_z(i/:_ﬂiv
PAZ 3 N7 £ %’}1ﬁitﬁlgii
Y1 2o E R A FEF apFa ) - M

@ﬁm,@ﬁmm%#&atzmiwuz*

~

. Bnm o K fmﬁai%mxﬂﬁxL;%

L

LLZ%%meﬂﬁaﬂ%zLY 2 rob M7

ArinS. BEB A FE 4 N Lﬁzyvzﬁiféf

E W W I AT AT WS N N N X )

69 12 K . 9T L grading sy stem & 7% 7
b E kb, Marler ¢ 97812 . > o 2 &5

e C153




L 72

%’ﬂ_ﬁ ?;/admﬁ_ji% Nk oo 5 # 1 A
PR T ufiﬂa'i L 7 AR
Foo &m My e bbb < BRI TIIEE o
E-NE TR TE PV AT INIEY 2
72853 b k15 11 AR . T W AL grad in-
_?_LJ_L_&_EL_% NG = > AR IBRR G e )k
D LEF TN H :s‘mz AR N AN A - B N A #y L
VS FT Ve A4 7Y 41 ko R0iE
> 2 7 Aﬂ\ﬁ?ﬁﬁ% FF s A~ auZ/;Z:T_
RN i = NI N, B N N I - N I B 7> w9
Db E i ST T AT E T H DB
Do Lot e b3 REBIE 0grading 75N
At M b s L TRETE o wh T
% s —azz Bhr b ibfte 2895

E1F . T Z{a” m/ﬁm{,; 2 ;k\{ oo ff_u

,::1 fin AH = a LS VT WA, f- »
/\ﬁﬁ\.%%ﬁ: vati~%‘?<ﬁ/évz\ﬁ
_/,\,wa/,\,ﬁ,éﬁzafy\g_; o fE 205 bk oL

i Lrafenw d 1~Iv iRk 3N . 3
[Shb iz} £ 43 kA ey 7 % b

MR G




7 69 3 \U’E MZ x‘b/r“&f’iﬁ\%_é

R AR L S L
3L 1T . 2 oo i wm 7 € 2 E i_éﬁra wi‘
7 & T5H m ?’x 17 fén '3— ” /pff /L 1L r v_mZ BN o) l_;E',_
éﬁ/v‘%é’? —m 7 /T" ') 7 é t s ’/ Rk 2 b
b

'_;imub\ E /%PIFL L ; K nvb ”\Jf e L 7 azt
£ L7 0577 =v 75 FpEE £ FE
A&m&ﬁz%b Mﬁm_fﬁi%%c&
reen, 1775, l/\/asey , /?75‘)1\ L VLT A ?17(_;: %3 :»»—\
EI P . %% ot Rt L teFFoa
L 4 o8 1¢\é/7ﬁ'f£ ER Z RNE ) L

[F v 5,% r<e Lo L. B F fﬂ/\m

L/E:J\/: C Pe+eVS SearCA)/ Z‘Mﬂk/e}/,/?c?ﬁ Z‘

ol o+ b, Doo/znﬁ M il ler &‘Pefehs*, /7?0)
B A téﬂlé/]: 'J%’mkékﬁ?’f%‘ L E

TRt FF A a b 0 - 7
/ﬁﬁ: é? z;i’%'ﬁ'ﬁ L f\/xﬂ( R /7 a/ back 7&7
*l,_,,,,é,,‘ ;,,v,t_hh 7. S hno wd OV\ & P I a . ( /? 7?_)_-/.1;_

LIE €353

K:”/ I - R - By L ops araa'/n; e N /ifL



B, vz 4 - 7 — o X b T 1 e s R
L - Hay)z@mv z“ ?i//\..ifff)?t?&j-l/?l\

L. B 2 % P el B b Jifr/tbsz\ﬁ =T

’é%;ﬂ %%ﬂ\@& ’Ma Wi 1E 4o L Yt JF—éL
#1. é’? 17 I)?D/im ,;75: !% /,\ k& y,j,z_; HBE 3N X
7 o . N

% z BeZ T e i - gl

ofz/,bz/m CE AT M«/mwﬁ@ﬂ 7t
/Jb Tﬁﬁlm%mn,%wm—ﬂ, A 7011

1&?&%7%‘&2 }7 z‘ ﬂ\*%'f_’éﬁ&lﬂ“t ya?:

AN AN S 7 - E f?’? I~_‘ Z TJ AN ;__‘_;_{2,, '

/7\/,\J,m%ﬁ,¥1] zz 4”71\%.» o b 7}\);’.,;; HM? » b

A

Ry ;z‘g “L‘z_,u_g 19 B ;r /m& Lo 2
R (S /f%ﬂ”ﬂ/’f 1\/% n‘fr m)i/.\) /J\BHB/?*

CRBESNra ffi P E. RIE LT 7 F s
4b AR AE T b 2 wf B F i

VAT T 9 H > ¢ EFERT h. BH 1. B o




75
O S RE iTp . 2L T R
a By T Lﬁ./f‘i/) » 15,%4?% ELK?éﬁo:}E
B YFHMEL 0 O RF s HET
. RABAE A TR B po
Zwb%%EEMKme&néthmng
r%%mA;Aﬂzmwf%%{%ﬁczu-

LN - g —-93/@Tﬂ\ IR - B 3 7 4

< RN /) /‘Msiii% T»o L

O_/f‘ L 7’ y «T:; 4‘ "_m a/a}/mhca// 13 ’7~\;£
;,V% Ziia/a#m ca//at 77] :1747(f

X0 f2 - ji EE2 A ., v P
t»ﬂﬁtf.} B’F ) ﬁ/\,ﬁ?ﬁ%’kmh_? >7‘7’]ﬂ; 2T

A EF#L 205 R Fig. 9 12 /zt /c ;}«5_ Z/z‘\?i’-

S92 . N G - > 43 %11 2 %K % o 4 > 5 /N 7
b

3"/(%1'?,?,7?\ iﬁ—/\ ,—/ﬁiﬂ‘\m J 2 fJ ii&LL »
A b 7 iﬁi/r*’iﬂ% < EE L

o

A
N

o BIS E%%m_,___-,,z,%aL 5 F 0B b g B2
Jﬁi ngfm?%zﬁﬁﬂégzm

W" 7‘ (12 2 W ’ZTaEI&ZI 5 z/L’wH 7 v




3
(9]
o

76

o
|
l|
S N
1.5 sec

Q

Fig.8. Sonographs of f;veitypes‘of natural alarm calls.

KLY
S S
No
- N m
X

[}
t



20

! |
. i
I O
T
SR
S
I
B | |
| QwJJ R
i i | ! l i
SRR | | |
Table 2. Four acoustic parameters of five natural alarm calls.
, ' Freqﬁency range of Band width of
Call type Duration Center frequency a modulating sweep a noise burst
: (sec) (kHz) (kHz) (kHz)
1 .25 7.8 3.3 20.0
2 .09 8.2 1.8 19.4
3 .27 11.4 2.6%0.5 7.2
4 .16 13.2 3.0 11.9
5 .26 9.5 1.6 1.7
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Table 3. Occurrence ratios of freezing and warning call responses (%)

to natural calls when they were presented with full spectrum (Experiment’

i), and when some of their components were filtered out (Lxperiment 2).

.Experiment 1 : Experiment 2
Response Call type Call type
1 2 3 4 5 1 2 4
Freezing 80 5 75 85 5 80 5 75
Warning call 10 85 0 5 80 5 90 5
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Distribution of responses to stimuli among

Table 5.

(m;male, f;female)

subjects in Experiment 3.

Stimulus (kHz)

2.8 3.0 4.0 4.8 5.6

2.4 2.6

1.6

Subject
.8

Response

ml

m2
m3

Freezing

f1

f2

ml

m2
m3

call £1
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<
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Distribution of responses to stimuli among subjec

ts in Experiment 4.

6.

Table

(m;male, f;female)

Stimulus (1.6 kHz)

Stimulus (3.0 kHz)

.10

‘Subject

Response

.40 (sec) .05 .07 .10 .16 .30 .40 (sec)

'30 '

.16
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.05
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Table 7.

Response

Freezing

Warning

call

Sub ject

. ml

m2
m3
f1
f2

ml
m2
m3
f1
f2

Stimulus (3.0 kHz)

6.0 8.0
3 2
2 3
3 2
4 4
3 3
1 1
0 0
0 0

1 0
0 0
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Table 8.

Digtribution of responses to stimuli among subjects in Experiment 6.

(m;male, f;female)

Stimulus (1.6 kHz)

Stimulus (3.0 kHz)

3.0 5.0 8.0

Subject

Response

14.0 (kHz)
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3.0 5.0

14.0 (kHz)

11.0

o0/

ml

me

m3
f1

Freezing

f2

ml

m2
m3

f1

wWarning

call

2



10/

W R B 6 /<//zu BE s rie freez-
m; 13 sweep”ﬁ\ 90/4/5 o M B & T T BB 3B
% 2 Boo warnm;/ ca// /J/K,é/ﬁz Bl 250 < ’T
L2 RN Bk NI S IE T

BBAM o F it RFE cABE TR Lo
22 Table 8o

RI 7. A0 R 0. 054 . sweep o BHEHK
F R o il K T o5 bk R e IS ¢ e S0 3) SR

L RHE s e 42 Ao Mo . HEE

BP0 0. 05 KV 0 4 )X:ﬂ:f,__%% 2 vl 3| /152%&2?‘;’!%1.
Q,-L@;IEX o4~ 5.4 1<HX o - f"’ s . ’B ')C ¥ cezn ng 3 77] |

R CRAEL . Lt S5 -7 —p s
o 181 Yﬁ"ﬂ\fbfun»fru_z }";Z.;ov
7. %iﬂbm@a m%%’z@?tf%o T A E

ﬁ‘- )RS E mﬁf/v NN *;ﬁxx‘,b 2 #7
AR _‘ o ?&Ejfi ﬂ\" ﬁ ;b,l%’\f,:,o,,,,,, R

B W fL/n»i <100 Do £ T. s T et
2 3%51___.;“_1)__}/%7;?7?__3; T ho 12

[Rerit B R



/02

_____pr% i ,’)__“sweep LT A BBIBEIR -
BRob oz 1 ;bfm\az#/z o A 1L F S LT
/iﬁ‘@lhliéé’?ff?j{/ibﬂ\éf_t A (<13 4
MRS T b 4o E @/%7{\9/] }i}%,frﬁ » Jﬁﬁ\ﬁ\ fcagsa
db:er ks b. >noBkiuel m%’
G HTHE bw ) theE . iéw\u z L )

312 Snowdon & Pola. _(/97a>) Enr. e *7*:‘
A_i"_,* ¥ - £ v )~ NP AR 7 Jb conf'acf ca//

o R En lsL W 7 E & L 7 7»’ mf"f‘f"ﬁﬂfFa] I\
SN T S p B T .
“,__;fol 2 [ ]i/fzﬁi' ﬁ\%lﬂ z lf\ﬂ/ﬂﬂ @a/arm m“

1 A ¢ IR - IR oA Rz S@/‘fah‘h eal. C

/790) 1zt 1/\/1//\/ . {:./‘\““(Ce}'co

/71 fhecu& oef/OFSe ) 1< Io W ’Zﬁ?ﬁ > Iﬂf L

/)\30,»@7 f’ﬁ\LﬂLm! It F o AL

7F1\F\%: Ty L LERITAT .;e,%uﬁs/\ﬁé

) B z»7n @z?__.fé 7S v,];»f__ﬁo____; > 178 £ o A
/mu&:») ﬂ_i B A o AR Rk NA

3V 7 h . ANCEHBL T v he Ll

=3 <3¢
PR CIES

N




/03

-/T v 74 _“/__ff_ﬁ- m_ﬁ%/*z\ N /;i/tﬂ ﬁv

P ES DY ST TN I P e
c’mf.ﬁ ok o £ BRI T o I RIFL T
WheERL N . AWM atofil i b 5
T. 1) B o L7 o b uFis T Iﬂﬁ%ﬁ
A ) DFEK & £ ho Ko B 12t £ 5 <
810 BE o £ % F £ sweep o BAEE
ISt L Pt B i Eh s A AN
SN S l:%_ﬂ%w ")’B’?l:%p’%:\'ﬂfk-__%_i
D BB e RB ISP 2 T J 5 iidB 3N
KGN he®xuvib.

rF s BB IE X poise burst mﬁ?’iﬂ("}’ 14 -

anﬂﬁzm»m%ZHUW;ﬁaih;
| sweep o BB F R szﬁ: N ﬂ\a?k/;fxm b ,»pw;
ﬁ%‘%ﬁ?ﬂ‘o#oﬁ nF L IFE A & - HAETS X
n7g . x A’\b ia/akm ca// 2 1, ? ilfﬁﬁf?\l 4?5
¥ MTLhmvtﬁﬂ*Mb X
FCUA0 Y 518 F IR NT Lb%}”

N 74 a/%—;-kﬁvzuﬁﬂl BFxdTH

S EoSFARESE. BAELE BB B 1c




/0‘?L

Ty DR TY Y fﬁﬁo%%ﬁ-
& L_ﬁ_ﬁ@)ﬁ_&;,ﬂ‘i AN EF gL 23RS L
- (20T HHD B
2D B T T sweep o BB o K
XY 05 5bkis o Pl A e . FHEEWEP 0% 0 05 o F
Pt b Fri Bl ek EgL By o
FT B L s ARE L R
-Fyeezm?%‘, DALl ZLY) . whbwh supe”
rnormal _yele aser (fﬁ'l‘:—»’%ﬁ?%ﬂ'\D L Ay
nn < Fig. 16 ). releaserit. T35 B
BT BA B ERER L 97 o
f?;ém AR TRE R ) B A 1 K 3 Z___,\)m_é |

% 2o CLorenx. /?37) AN H L 7t

B Em T o #| B BB = LNt L T

@;Vﬂnwi7mﬁﬁM&htzv<%%
n AN = XA/)\T’I}/LZV‘%H /uksz.ﬁ:\
1TBE » 451 o5 B 5 N rIE A % ')fi/fu

BE B S HERTH - ¢ ﬁ\%ﬂbiﬂ K oe”

hler « Zagarw?:{‘l 5 ,7 f /\=“D EEIPS
"E%mﬁf’ ) KAl CHBE 5 rHFEAL 2k




/05

|
s a

5
|

|

Cionin

e Q b
N a —9
0 E
o
- 3
0O __
0
4]
'~
_ \ S S
O N
o
P
o
e —
- .n\nmu...hw »&a.. . —
o . ®
- N
4|O \]e{l
0
L d
o P ) R
o ~
- I S——
o1 I <
(o]
— I\n ) - ——
_ - .0 @ —
n g
g
~ <. o _
{ o -
—l 3 . rOo ﬂ - —
N - Q
) T =) O 5
N )
< - T -
'd =




/06

2 b E» v f:*}ﬂﬁm ( Koel’llek& Zagarus

19 37) supernormal VeleaSe}’ 2. REEF i3 ]

N A 7. 117?7 < Ezh i C Schul?erf
% Oehler, /7’7/ ) Ry v B SRR 5 BT
bcorrfacf call » &% » ’}5# W’K N [< 5%

E?’f’ fi’%‘f? ’AL S E YR X2 BIRERT D

; oL T 22X =713 FoH b5 A o< KB

AR T 1L B 3 o3 f\sweef? » A ﬂ%&&“ﬂ
mmwtﬂ<nmumbia L ) By

:~—Fyeezmgw\ﬁff%?‘fd’\b I 7I\fé’) I b s

LT o BE 13RI ho BB £ AL 761'

ziﬁ&zeo,@ P N N

?’\“@7J>Eabé’kéi7l\7ﬁ]%ll *brﬂ?
$% X mbwb¢,,uni?@,ziad CS’CH‘Z
19410 ) ﬂ\%?tiié

2 h AT P S o
ICEENEESCS-F 2 SR RPN

J_,_ﬁcjigﬁ;_l;_ﬁ EBR L T D E . XI5, a/ak-
m._ca/ [ o F PG, pTLLEB LT o b




107

Y 13 R Y fI W.e €27 3 — Y _tmf: ’Z o }5 ma/ak
7 ca// /& - _: 7 Supeknorma/ }’e/eas’ek &f?ﬂ/\

I/Z\\Z;:*omd;;’if/l/ff/fa ’\‘—,lil'h’frﬁ”]
l:/iﬂ,ﬁé«z?y 7771)/211 PR
%h%ﬁf«}v 757 vh. Mooc//Z/LMenZe/ C

/77 76 ) e} y&lﬂ; 7 b a/a/’m call /M__ff_.S’ MC/C/e/IhC’

a// L_fﬁl mabbm; - Wa}fnm;___ca// £ . D\

*L‘\?ﬁ%zﬁm? »\bﬂ\ 4o ThiE 1y 3
ﬂ’?%’(ﬁlﬁﬁgﬁnl-%)!/%“ 01[_75 A% Zﬁ\

L x7 @A ,ML& e a&: BRI R ITHE

(T HhBH. o |
a/arm ca// 11 % N ’ﬁ IT _ 7'(1“ L - wi‘__,l/,_ﬁ,,_?

%Mﬂ f\m/\@mm r:w&. < @7 e #éﬁ m,/;&;
B A 2 E E JPL\7 N y? FfE 184 B ﬁf 2

JLI?LU%//?ZW—E nl ﬁ&.l\ L fJIT}“ 13 75 b fIL‘,

Lo BRE LA KF T b oa F R

SHhITTE . T H%L%mﬁé
T hos. Mo f X 135 & m%u# »é
i E A Ko R s R T 5 /@ﬁw e E o

LD CE




708
:FHEE\ Eb 9. o AFE BT D IS /;r“@"%"
f%—}_z,meﬂl/‘FB-)i"ﬁff CEFE AT D o zmﬁ
WA b1l 7 BRMMEAT » 5oc
3 3'1?,763%Psﬂ§wrtgﬁfﬂ > Z i E T ,fm;_
% ,_:_Z_'E A B g b F %"5 ﬁ\’% L5 %7 b
FR o T Fa 53 ) b L

0 d pc ..}i'_{b“mﬁ,e:xv L 1riF o WY
BA o Emﬂzﬁém o B o074 2 >
74_:*__;@7 b 7ma >k /wtf Zsﬂif»\/it
b > _@Aﬂ?f’ 25 fiﬁf\m }'@’E ?Tz L\ /ﬁi
AL 7 B TH ) o T 41$H; *** "
V< F oo BB 2L Tk v T 7T
SRR afy%ﬁ 2% % RREIS PP, o F ')ﬁ__.___%ﬁ_%
SEAEE Y IR & T e 15 1) 4P
WL RN EHMAFE 1T £ w0 %

T%%ﬂ\%i XN %f%zﬂﬁ\ v 7"7’/‘“-7
') /mafaym ca// » fg—m 1~7§\B*K*diz \\

/uY\zu@\< Lﬁ\ﬂn “Lﬂ l/&’;;t')%m

18 Bl FRE 120 _,_%J_;quﬁj,ﬁzbwgf_ |

igS




/07

‘iﬁ%}“}"\% G e . Lo L o7 é/*:,lff‘?\ H«‘y
Pa]/ﬁ?é r w5 & o T . im%auiﬁiﬂ%
ﬁ’?:ﬁ?‘hffibmﬂ\.ﬁ;lxﬁ— %*msu;;e_-
yno%ma/ )fe/ea,sye}'/\/%b AR B N pﬂ,
BeArv k. Tub I SRS S

2 Fﬁﬂin L ‘7’-75,\.\ 1 ?EH%Fﬂ Z ,/‘? Hﬂ\fﬁ-ﬂ ’ﬁ b/ﬁ.

) /P) rﬁ‘? m%nm z % ’} 7 /ﬂ-ﬂnﬁw 2 fin

Yo BT o B iBlETH 4 4 - 2L 7.3t
_%1\ E?% 13 fJb | ( Ezsenbcy? /97})
> ﬁutt/\z q?g"mm}'wfli,r-l\_,f’ﬁ\
b m}%/fe\f‘;\ L Z 75%’] T Hh B Th N7
& 1«1”’}”_,/\ Sk -7 - 20p b,y!,\/gg |
"W d HhF 1 L T fﬁ‘y\:~,\\,'f rib\ff\ t\ C M-

arler /?5:7__;Ca+ch/70/e ‘ /97?) o
29 2T V)7 -7 z vy -
XTI T 2 - e AR .;5 LZvh
"Omm,\ ’/f/&ﬁf\m\/]/%yﬁ 7%17&//]\”-71;,)
C Masa'mka /28la. K/nze/efa/_/fﬂ‘) gz/\
3 b SRR I f_ﬁ_,\rbﬁ L 7T} ) 5w &

WEIMN L. 202 5. #Y 2°0AK -7 R

T




//0

3ﬂ77ﬁ¢&4<%ﬁLZL).fﬁ.f
abfgz/%~»<’ 7z - v-F v k73

VBB 0 5 o KFARE 27 RS ECNERC RIS A
1’&’%’,4»75‘% t $E 09 W Tio T HrH D .

B

WA NS ;%f‘@%q e B 1 o

Mo 115 % » A T BT x édw\-n&ﬁ

7R v W7iialarm call m}ﬁilx%’fi*ﬂ/\z WV
botie BRE 2 d/\f\ e




/11

: TAL LN ﬁﬁMﬁm

T F o4 P 5 Plfé 5. |
11‘1:,%,23r:°tvt:~ % ?zu/f;LT'

t o ﬁrﬁdﬁﬁ v » FBHLE 13 ;t"fm z}« f\ 3 P

%n&ﬁ 213 alaym call1s £ & 25 L 15 5 ﬂ’k fo;z,k

. 4 -tz :" - £—7~~' - X - 1'_7 > /~ 1: I i
‘7jj¢v/amm“ibmaf%mﬁLm

fgﬁ\,ﬁ_?lz)mfiéﬁ a)}g;\\ t@M@Z’%
s, "

Lol §/)ecﬂ’a/anaé/ze}f/\.at 5 /Mfm(;?“ 4
Bs i) 7 AmAi%t /_~L? *E’;ﬁ
mjémufr»«w? edTh oLt 1.4 » BT

/l]' W' y.\f%"’/‘f?/‘ E:I’DZ%)CL %ﬂi Mf\%'m

%ﬁ%ﬁﬁmﬁﬁwﬁ/@mAEMvtv5

/@ﬁﬁ Eled z e 1if5h. B R Marler ¢ 1257,


































































































































