
77??==%%++==OO33aa ??CC''!!==3311!!OO3333 ??##WW++))33==++====YYMM
==!!OO3355 AA?? ;;??CCEE77??;;II AACC!!%%II CLCS

7?;3EE3a7?;3EE3a A?A? 'C!=3O!;'C!=3O!;
7?=G3=+=G!9[=?'?7?=G3=+=G!9[=?'?
S+9[K!S+9[K!

Distr.
GENERAL

CLCS/11
13 May 1999
RUSSIAN
ORIGINAL: ENGLISH

AbH"b F,FF4b

=\`- 5@D8, 3-14 <"b 1999 (@*"

=!IQ=?- G+M=3Q+E7?+ CI7?%?)EG%? 7?;3EE33 A? 'C!=3O!;

7?=G3=+=G!9[=?'? S+9[K!

AD4>bH@ 7@<4FF4,6 13 <"b 1999 (@*" >" ,, BbH@6 F,FF44

E?)+C/!=3+

EHD.

AC+)3E9?%3+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1. %&,*,>4, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2. ?F>@&">4b *:b &Z*&40,>4b BD4Hb2">46 >" D"FT4D,>>Z6 8@>H4>,>H":\>Z6

T,:\L 4 JFH">@&:,>4, ,(@ &>,T>4N (D">4P . . . . . . . . . . . . . . . 8

2.1. A@FH">@&8" BD@$:,<Z: FH"H\b 76 . . . . . . . . . . . . . . . . 8

2.2. AD@&,D8" BD4>"*:,0>@FH4 . . . . . . . . . . . . . . . . . . . 11

2.3. IFH">@&:,>4, &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" . . . . . . . 13

3. ',@*,24R,F84, <,H@*484 4 &>,T>4, (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" . 24

3.1. A@FH">@&8" BD@$:,<Z: BJ>8HZ 1, 4, 5 4 7 . . . . . . . . . . . 24

3.2. +*4>4PZ 42<,D,>4b, F4FH,<Z (,@*,24R,F84N 8@@D*4>"H 4

BD,@$D"2@&">4, 8@@D*4>"H . . . . . . . . . . . . . . . . . . . 25

3.3. ',@*,24R,F8@, @BD,*,:,>4, 4FN@*>ZN :4>46 . . . . . . . . . . . . 28

3.4. %>,T>4, (D">4PZ 4 4N *@&,D4H,:\>Z, 2@>Z . . . . . . . . . . . . 30

99-17110.R 020799 230799 /...



CLCS/11
Russian
Page 2

E?)+C/!=3+ ( BD@*@:0,>4,)

EHD.

4. 2500- <,HD@&"b 42@$"H" . . . . . . . . . . . . . . . . . . . . . . . 33

4.1. A@FH">@&8" BD@$:,<Z: BJ>8H 5 . . . . . . . . . . . . . . . . . 33

4.2. 3FH@R>484 *">>ZN 4 (4*D@(D"L4R,F84N 42<,D,>46 . . . . . . . . . 33

4.3. #"H4<,HD4R,F8"b <@*,:\ . . . . . . . . . . . . . . . . . . . . 35

4.4. %Z$@D H@R,8 *:b BD@&,*,>4b 100- <4:\>@6 (D">4PZ . . . . . . . . . 36

5. ?BD,*,:,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" B@ H@R8, <"8F4<":\>@(@

42<,>,>4b J8:@>" & ,(@ @F>@&">44 . . . . . . . . . . . . . . . . . . 37

5.1. A@FH">@&8" BD@$:,<Z: BJ>8H 4 . . . . . . . . . . . . . . . . . 37

5.2. 3FH@R>484 *">>ZN . . . . . . . . . . . . . . . . . . . . . . 37

5.3. K4:\HD"P4b 4 F(:"04&">4, . . . . . . . . . . . . . . . . . . . 39

5.4. IFH">@&:,>4, B@*>@04b 8@>H4>,>H":\>@(@ F:@>" . . . . . . . . . . 40

6. ?BD,*,:,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" F B@<@V\`

*@8"2"H,:\FH& @$ @$D"H>@< ( B@ @H>@T,>4` 8 @$V,<J BD"&4:J) . . . . . . 42

6.1. A@FH">@&8" BD@$:,<Z: BJ>8H 4 (b) . . . . . . . . . . . . . . . 42

6.2. ',@:@(@- (,@L424R,F84, *@8"2"H,:\FH&" . . . . . . . . . . . . . . . 44

6.3. IFH">@&:,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" . . . . . . . . . . 46

6.4. E@@$D"0,>4b, 8@H@DZ, >,@$N@*4<@ JR4HZ&"H\ BD4<,>4H,:\>@ 8

*@8"2"H,:\FH&"< @$ @$D"H>@< . . . . . . . . . . . . . . . . . . 48

7. MD,$HZ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

7.1. A@FH">@&8" BD@$:,<Z: BJ>8HZ 3 4 6 . . . . . . . . . . . . . . 51

7.2. ?8,">4R,F84, ND,$HZ 4 ND,$HZ B@*&@*>Z, . . . . . . . . . . . . . 52

7.3. A@*&@*>Z, &@2&ZT,>>@FH4 . . . . . . . . . . . . . . . . . . . 54

8. ?BD,*,:,>4, &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" B@ H@:V4>,

@F"*8@& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

8.1. A@FH">@&8" BD@$:,<Z: BJ>8H 4 (a) (i) . . . . . . . . . . . . . 54

8.2. E@@H&,HFH&J`V4, (,@L424R,F84, <,H@*Z 4 *">>Z, . . . . . . . . . 56

/...



CLCS/11
Russian
Page 3

E?)+C/!=3+ ( BD@*@:0,>4,)

EHD.

8.3. %Z&,*,>4, (:J$4>Z 4 @BD,*,:,>4, H@:V4>Z . . . . . . . . . . . . 60

8.4. 3FH@R>484 4 &,:4R4>Z B@(D,T>@FH4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

8.5. %Z$@D >"4$@:,, J*":,>>ZN L48F4D@&">>ZN H@R,8 F 1- BD@P,>H>@6
H@:V4>@6 @F"*8@& . . . . . . . . . . . . . . . . . . . . . . . 65

9. 3>L@D<"P4b @ (D">4P"N D"FT4D,>>@(@ 8@>H4>,>H":\>@(@ T,:\L" . . . . . . 70

9.1. A@FH">@&8" BD@$:,<Z: BJ>8H 8 4 BD4:@0,>4, II . . . . . . . . . 70

9.2. #"H4<,HD4R,F84, 4 (,@*,24R,F84, *">>Z, . . . . . . . . . . . . . 71

9.3. ',@L424R,F84, 4 (,@:@(4R,F84, *">>Z, . . . . . . . . . . . . . . 73

9.4. O4LD@&Z, 4 >,P4LD@&Z, *">>Z, . . . . . . . . . . . . . . . . 76

9.5. 7@>HD@:\>Z6 B,D,R,>\ F@@H&,HFH&J`V,6 @$@F>@&Z&"`V,6

4>L@D<"P44 4 *">>ZN . . . . . . . . . . . . . . . . . . . . . 77

10. EBD"&@R>"b :4H,D"HJD" 4 $4$:4@(D"L4b . . . . . . . . . . . . . . . . 81

AD4:@0,>4,

EB4F@8 <,0*J>"D@*>ZN @D(">42"P46 . . . . . . . . . . . . . . . . . . . . . . . 87

/...



CLCS/11
Russian
Page 4

AD,*4F:@&4,AD,*4F:@&4,

A@*(@H@&8" ="JR>@- H,N>4R,F8@(@ DJ8@&@*FH&" 7@<4FF44 B@ (D">4P"< 8@>H4>,>H":\>@(@ T,:\L"

&ZB@:>b:"F\ & *&" ^H"B". A,D&Z6 ^H"B F@FH@b: & 42JR,>44 &@BD@F" B@ @H*,:\>Z< *4FP4B:4>"< 4 &

<,0*4FP4B:4>"D>@< B@Db*8,. =" F&@,6 &H@D@6 F,FF44 & F,>Hb$D, 1997 (@*" 7@<4FF4b

FL@D<4D@&":" *:b ^H@6 P,:4 T,FH\ 4FF:,*@&"H,:\F84N (DJBB:

a) (4*D@(D"L4b ( ED4>4&"F"> ( BD,*F,*"H,:\), !&@F48", !:$J8,D84, !FH4F, 7"DD,D",
9"<@>H, KD^>F4F, " & 8"R,FH&, 2"B"F>@(@ R:,>" - C4@);

b) (,@*,24b ( 7"DD,D" ( BD,*F,*"H,:\), !:$J8,D84, !FH4F, #D,88,, )0""L"D, ;’ )":",
ED4>4&"F">, M"<JD@, KD^>F4F, " & 8"R,FH&, 2"B"F>@(@ R:,>" - C4@);

c) (,@:@(4b ( A"8 ( BD,*F,*"H,:\), #,H", #D,88,, 7"2<4>, 9J, ;’ )":", ED4>4&"F">,
M"<JD@, _D"R4R, " & 8"R,FH&, 2"B"F>@(@ R:,>" - 7"DD,D");

d) (,@L4248" ( 7D@8,D ( BD,*F,*"H,:\), !&@F48", 7"DD,D", 9J, ;’ )":", A"8, M4>P, " &

8"R,FH&, 2"B"F>@(@ R:,>" - KD^>F4F);

e) B@*>@04, 8@>H4>,>H":\>@(@ F8:@>" ( C4@ ( BD,*F,*"H,:\), 7"2<4>, 7"DD,D", 9"<@>H,
ED4>4&"F">, M"<JD@, KD^>F4F);

f) &>,T>bb (D">4P" <"H,D48@&@6 @8D"4>Z ( #D,88, ( BD,*F,*"H,:\), !:$J8,D84, !FH4F,
#,H", 7"2<4>, 7"DD,D", 7D@8,D, 9J, ;’ )":", A"8, M"<JD@, _D"R4R).

%H@D@6 ^H"B F@FH@b: & B@*(@H@&8, BD@,8H" CJ8@&@*FH&" 4 >"R":Fb >" HD,H\,6 F,FF44

7@<4FF44, BD@N@*4&T,6 & O,>HD":\>ZN JRD,0*,>4bN ?D(">42"P44 ?$X,*4>,>>ZN ="P46 & =\`-
5@D8, 4-15 <"b 1998 (@*". =" ^H@6 F,FF44 $Z: JRD,0*,> C,*"8P4@>>Z6 8@<4H,H, " ,(@

AD,*F,*"H,:,< $Z: 42$D"> '":@ 7"DD,D". C,*"8P4@>>Z6 8@<4H,H D"FF<@HD,: 4 JH&,D*4:

BD,*:@0,>>@, ,(@ AD,*F,*"H,:,< FHDJ8HJD>@, @L@D<:,>4, CJ8@&@*FH&".

C,*"8P4@>>Z6 8@<4H,H F@FH@b: 42 13 D"$@R4N (DJBB ( BD,*F,*"H,:4 8@H@DZN @HR4HZ&":4F\
B,D,* AD,*F,*"H,:,< C,*"8P4@>>@(@ 8@<4H,H"):

1) &&,*,>4, ( 7"DD,D" ( BD,*F,*"H,:\), C,*"8P4@>>Z6 8@<4H,H);

2) 8D4H,D44 4 B@Db*@8 JFH">@&:,>4b &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" ( 7"DD,D"
( BD,*F,*"H,:\), !:$J8,D84, #D,88,, 9"<@>H, C4@, M"<JD@, M4>P);

3) (,@*,24R,F84, <,H@*484 4 &>,T>4, (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" ( 7"DD,D"
( BD,*F,*"H,:\), !:$J8,D84, !FH4F, )0""L"D, ;’ )":", C4@, ED4>4&"F">, KD^>F4F, M"<JD@);

4) 2500- <,HD@&"b 42@$"H" ( 9"<@>H ( BD,*F,*"H,:\), !&@F48", !:$J8,D84, !FH4F, 7"2<4>,
7"DD,D", C4@, ED4>4&"F">, KD^>F4F, M4>P);

5) @BD,*,:,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" B@ H@R8, <"8F4<":\>@(@ 42<,>,>4b

J8:@>" & ,(@ @F>@&">44 ( C4@ ( BD,*F,*"H,:\), !:$J8,D84, !FH4F, 7"2<4>, 7"DD,D", 7D@8,D,
9"<@>H, KD^>F4F, M"<JD@);

6) @BD,*,:,>4, 8@>H4>,>H":\>@(@ F8:@>" F B@<@V\` *@8"2"H,:\FH& @$ @$D"H>@< ( M4>P
( BD,*F,*"H,:\), #,H", #D,88,, )0""L"D, 7"2<4>, 7"DD,D", A"8, _D"R4R);
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7) ND,$HZ ( M"<JD@ ( BD,*F,*"H,:\), #D,88,, 7"2<4>, 9J, A"8, M4>P, _D"R4R);

8) @BD,*,:,>4, &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" B@ H@:V4>, @F"*8@& ( #D,88,
( BD,*F,*"H,:\), !&@F48", 7D@8,D, A"8, _D"R4R);

9) 4>L@D<"P4b @ &>,T>4N (D">4P"N D"FT4D,>>@(@ 8@>H4>,>H":\>@(@ T,:\L" ( !:$J8,D84
( BD,*F,*"H,:\), #D,88,, 7"DD,D", 9"<@>H, C4@, M"<JD@, M4>P);

10) FBD"&@R>"b :4H,D"HJD" 4 $4$:4@(D"L4b ( 7"DD,D" ( BD,*F,*"H,:\), C,*"8P4@>>Z6

8@<4H,H);

11) FB4F@8 <,0*J>"D@*>ZN @D(">42"P46 ( 7"DD,D" ( BD,*F,*"H,:\), C,*"8P4@>>Z6 8@<4H,H);

12) *4"(D"<<Z, H"$:4PZ 4 D4FJ>84, JBD@V,>>@ B@8"2Z&"`V4, B@Db*@8 JFH">@&:,>4b

&>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" ( )0""L"D ( BD,*F,*"H,:\), 9"<@>H, C4@, Q"> Q4< _8,
_D"R4R);

13) @$2@D>Z, LJ>8P44 ( !&@F48" ( BD,*F,*"H,:\), !FH4F, #,:\H"(4, #,H", M"<JD@, Q">

Q4< _8).

A,D&Z< 12 D"$@R4< (DJBB"< C,*"8P4@>>Z6 8@<4H,H B@DJR4: B@*(@H@&8J 10 (:"& 4

2 BD4:@0,>46. =" @$2@D>J` D"$@RJ` (DJBBJ $Z:@ &@2:@0,>@ *&, 2"*"R4. %@- B,D&ZN, ,6 $Z:@

BD,*:@0,>@ @BD,*,:4H\ &,F\ 8@<B:,8F &@BD@F@&, 2"HD"(4&",<ZN & 4FF:,*@&">4bN, 8@H@DZ, $Z:4

B@*(@H@&:,>Z ?H*,:@< B@ &@BD@F"< @8,">" 4 <@DF8@<J BD"&J B@ 4H@("< @$FJ0*,>46, F@FH@b&T4NFb

>" *&JN F@&,V">4bN (DJBB ^8FB,DH@& & 1993 4 1995 (@*"N. %@- &H@DZN, ,6 $Z:@ BD,*:@0,>@

JFH">@&4H\, @N&"R,>Z :4 ^H4 &@BD@FZ & CJ8@&@*FH&,. A,D&Z, 12 D"$@R4N (DJBB B@*(@H@&4:4

BD,*&"D4H,:\>Z6 >"$D@F@8 BD@,8H" CJ8@&@*FH&", 8@H@DZ6 $Z: @$FJ0*,> >" B@F:,*>,< B:,>"D>@<

2"F,*">44 C,*"8P4@>>@(@ 8@<4H,H" >" HD,H\,6 F,FF44 7@<4FF44.

E@FH"&:,>4,< *@8J<,>H" &F, D"$@R4, (DJBBZ 2">4<":4F\ & @F>@&>@< & <,0F,FF4@>>Z6 B,D4@*

1998 (@*". 20 4`:b 1998 (@*" AD,*F,*"H,:` C,*"8P4@>>@(@ 8@<4H,H" B@FHJB4:" B,D,F<@HD,>>"b

D,*"8P4b BD@,8H" CJ8@&@*FH&", 4 @> BD4FHJB4: 8 D,*"8H4D@&">4` H,8FH" >" BD,*<,H F@(:"F@&">4b

,(@ F@*,D0">4b 4 FH4:b.

C,*"8P4@>>Z6 8@<4H,H &>@&\ 2"F,*": >" R,H&,DH@6 F,FF44 7@<4FF44, BD@N@*4&T,6 &

O,>HD":\>ZN JRD,0*,>4bN ?D(">42"P44 ?$X,*4>,>>ZN ="P46 31 "&(JFH"-4 F,>Hb$Db 1998 (@*".
AD@,8H CJ8@&@*FH&", @HD,*"8H4D@&">>Z6 AD,*F,*"H,:,< C,*"8P4@>>@(@ 8@<4H,H", @$FJ0*":Fb >"

D"2:4R>ZN B:,>"D>ZN 2"F,*">4bN C,*"8P4@>>@(@ 8@<4H,H", >" 8@H@DZN & N@*, >,BD,DZ&>@6

*@D"$@H84 & H,8FH &>@F4:4F\ B@BD"&84 4 JH@R>,>4b. 1"H,< @$2@D>"b (DJBB" BD4FHJB4:" 8

B@*(@H@&8, *@8:"*" 4 BD,*FH"&4:" BD@<,0JH@R>Z6 *@8:"*, @B4D"bF\ >" @8@>R"H,:\>Z6 BD@,8H,
F@FH"&:,>>Z6 >" ^H@6 F,FF44 C,*"8P4@>>Z< 8@<4H,H@<.

=" B@F:,*>,< 2"F,*">44 R,H&,DH@6 F,FF44 7@<4FF44 AD,*F,*"H,:\ C,*"8P4@>>@(@ 8@<4H,H"

BD,*FH"&4: ,6 >" D"FF<@HD,>4, @8@>R"H,:\>Z6 BD@,8H CJ8@&@*FH&". 7@<4FF4b, & F&@` @R,D,*\,
D"FF<@HD,:" BD@,8H 4 *@(@&@D4:"F\ BD4>bH\ ,(@ & BD,*&"D4H,:\>@< B@Db*8,. 7@<4FF4b *@(@&@D4:"F\

H"80, BD,*@FH"&4H\ ,(@ F 4 F,>Hb$Db 1998 (@*" & D"FB@Db0,>4, (@FJ*"DFH& & &4*, *@8J<,>H"

8"H,(@D44 "L" ( *@8J<,>H @(D">4R,>>@(@ D"FBD@FHD">,>4b).

% <,0F,FF4@>>Z6 B,D4@* 1998-1999 (@*@& 7@<4FF4b &,:" D"$@HJ, BD,F:,*Jb P,:\

D"FF<@HD,H\ D,8@<,>*"P44, FL@D<J:4D@&">>Z, & BD@<,0JH@R>@< *@8:"*,, B@*(@H@&:,>>@< D"$@R,6

(DJBB@6 B@ @$2@D>Z< LJ>8P4b< >" ,, R,H&,DH@6 F,FF44. 7D@<, H@(@, R:,>Z 7@<4FF44
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D"FF<@HD,:4 *DJ(4, &@BD@FZ, B@ 8@H@DZ< 8@>F,>FJF *@FH4(>JH >, $Z: 4 8@H@DZ, @FH":4F\

@H8DZHZ<4 *:b *":\>,6T,(@ @$FJ0*,>4b >" ,, BbH@6 F,FF44. % N@*, ^H@(@ <,0F,FF4@>>@(@

B,D4@*" $Z:4 B@*(@H@&:,>Z 2"<,R">4b D,*"8P4@>>@(@ N"D"8H,D" B@ ">(:46F8@<J H,8FHJ CJ8@&@*FH&"

(- <4 !:$J8,D84, !FH4F@<, #D,88,, 7"DD,D@6, Q"> Q4< _8@<, 7D@8,D@<, 9"<@>H@<, 9J 4

ED4>4&"F">@<.

E:,*J`V4<4 R:,>"<4 $Z:4 D"FF<@HD,>Z B,D,&@*Z CJ8@&@*FH&" F ">(:46F8@(@ b2Z8" >"

*DJ(4, @L4P4":\>Z, b2Z84 ?D(">42"P44 ?$X,*4>,>>ZN ="P46: "D"$F846 B,D,&@* ( #,:\H"(4);
84H"6F846 B,D,&@* ( 9J); LD">PJ2F846 B,D,&@* ( !:$J8,D84, #,H", Q"> Q4< _8 4 C4@); DJFF846

B,D,&@* ( 7"2<4>) 4 4FB">F846 B,D,&@* ( !:$J8,D84, !FH4F 4 7"DD,D").

CJ8@&@*FH&@ $Z:@ @$FJ0*,>@ 4 42<,>,>@ >" BbH@6 F,FF44 7@<4FF44 4 BD4>bH@ 13 <"b

1999 (@*".

E@FH"&:,>4, ="JR>@- H,N>4R,F8@(@ DJ8@&@*FH&" 7@<4FF44 B@ (D">4P"< 8@>H4>,>H":\>@(@

T,:\L" 2" @H>@F4H,:\>@ 8@D@H846 FD@8 BD,*FH"&:b,H F@$@6 &"0>@, *@FH40,>4, >" BJH4 8

@FJV,FH&:,>4` FH"H\4 76 7@>&,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ <@DF8@<J BD"&J.

CJ8@&@*FH&@, 8@H@D@, 7@<4FF4b BD4>b:" 8@>F,>FJF@<, F:J04H <>@(4< P,:b<; & B,D&J` 0,

@R,D,*\ @>@ BD42&">@ B@<@("H\ BD4$D,0>Z< (@FJ*"DFH&"< BD4 B@*(@H@&8, 4<4 F&@4N BD,*FH"&:,>46.
7D@<, H@(@, CJ8@&@*FH&@ BD42&">@ F:J04H\ &"0>Z< >"JR>@- H,N>4R,F84< @D4,>H4D@< BD4

D"FF<@HD,>44 ^H4N BD,*FH"&:,>46 4 B@*(@H@&8, 7@<4FF4,6 F&@4N D,8@<,>*"P46. 3 B@F:,*>,, ( B@
B@Db*8J, >@ >, B@ 2>"R,>4`): @>@ *",H HJ @F>@&J, @B4D"bF\ >" 8@H@DJ` 7@<4FF4b $J*,H

BD,*@FH"&:bH\ BD4$D,0>Z< (@FJ*"DFH&"< B@ 4N BD@F\$, 8@>FJ:\H"P44 & N@*, B@*(@H@&84 HD,$J,<ZN

@H >4N *">>ZN.

Q:,>"< 7@<4FF44 >"*:,04H &ZB@:>bH\ F&@4 @$b2">>@FH4 R,FH>@, >,J8@F>4H,:\>@,
$,FBD4FHD"FH>@ 4 *@$D@F@&,FH>@. =" ^H4 BD4>P4BZ, F@FH"&:b`V4, FJH\ H@D0,FH&,>>@(@ 2"b&:,>4b,
8@H@D@, @>4 *,:"`H BD4 &FHJB:,>44 & *@:0>@FH\, @>4 4 @D4,>H4D@&":4F\ BD4 B@*(@H@&8, ="JR>@-
H,N>4R,F8@(@ DJ8@&@*FH&".

7@<4FF4b &ZD"0",H F&@` BD42>"H,:\>@FH\ ?H*,:J B@ &@BD@F"< @8,">" 4 <@DF8@<J BD"&J B@*

DJ8@&@*FH&@< ,(@ )4D,8H@D" (- >" 3F<"H" EH"6>,D". ?F@$"b $:"(@*"D>@FH\ &ZD"0",HFb F,8D,H"D`

7@<4FF44 (- >J !:,8F,` 14>R,>8@, " H"80, 94>,HH 7">>4>(N^<, %:"*4<4DJ aD,FJ, E4>H44

M"D*,<"> 4 )0@2,L, %,:"F8@, 8@H@DZ, @8"2":4 >,@P,>4<@, F@*,6FH&4, & B@*(@H@&8, CJ8@&@*FH&" 4

& ,(@ @B,D"H4&>@6 BJ$:48"P44.
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1. %&,*,>4,%&,*,>4,

1.1. 7@<4FF4b B@ (D">4P"< 8@>H4>,>H":\>@(@ T,:\L" BD42>",H >,*,:4<Z6 N"D"8H,D 7@>&,>P44

?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ <@DF8@<J BD"&J (" 7@>&,>P4b"). =" @F>@&, >"FH@bV,(@

="JR>@- H,N>4R,F8@(@ DJ8@&@*FH&" 7@<4FF4b $J*,H &Z>@F4H\ F&@4 D,8@<,>*"P44 @H>@F4H,:\>@
BD,*FH"&:,>46, *,:",<ZN (@FJ*"DFH&"<4 F@(:"F>@ FH"H\, 76 4 BD4:@0,>4` II 8 7@>&,>P44, H"8

RH@$Z ^H@ $Z:@ F@&<,FH4<@ F 7@>&,>P4,6 4 <,0*J>"D@*>Z< BD"&@<.

1.2. 7@<4FF4b B@*(@H@&4:" >"FH@bV,, CJ8@&@*FH&@ F H,<, RH@$Z F@D4,>H4D@&"H\ BD4$D,0>Z,

(@FJ*"DFH&", >"<,D,&"`V4,Fb BD,*FH"&4H\ *">>Z, 4 *DJ(4, <"H,D4":Z @H>@F4H,:\>@ &>,T>4N (D">4P

8@>H4>,>H":\>@(@ T,:\L" & D"6@>"N, (*, H"84, (D">4PZ BD@FH4D"`HFb *":,, R,< >" 200 <@DF84N

<4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db. CJ8@&@*FH&@

BD42&">@ D"2XbF>4H\ @$X,< 4 8"R,FH&@ *@BJFH4<ZN >"JR>@- H,N>4R,F84N *">>ZN, 8@H@DZ, $J*JH

42JR"H\Fb 7@<4FF4,6 & N@*, D"FF<@HD,>4b 8"0*@(@ BD,*FH"&:,>4b F P,:\` &Z>,F,>4b

D,8@<,>*"P46.

1.3. 32*"&"b >"FH@bV,, CJ8@&@*FH&@, 7@<4FF4b BD,F:,*J,H H"80, P,:\ D"2XbF>4H\ F&@, H@:8@&">4,

>"JR>@- H,N>4R,F84N 4 BD"&@&ZN H,D<4>@&, F@*,D0"V4NFb & 7@>&,>P44. G"8@, JH@R>,>4, HD,$J,HFb,
& R"FH>@FH4, & F4:J H@(@, RH@ & 7@>&,>P44 >"JR>Z, H,D<4>Z 4FB@:\2J`HFb & BD"&@&@< 8@>H,8FH,,
8@H@DZ6 B@D@6 2>"R4H,:\>@ @HN@*4H @H @$V,BD4>bHZN >"JR>ZN @BD,*,:,>46 4 H,D<4>@:@(44. %

*DJ(4N F:JR"bN H"8@, JH@R>,>4, HD,$J,HFb B@H@<J, RH@ D"2:4R>Z, H,D<4>Z $Z:4, B@- &4*4<@<J,
JB@HD,$:,>Z & 7@>&,>P44 H"8, RH@$Z <@0>@ $Z:@ *"H\ >,F8@:\8@ &@2<@0>ZN 4 @*4>"8@&@

BD4,<:,<ZN H@:8@&">46. %@2<@0>@ 4 H"8@, @$XbF>,>4,: & <@<,>H BD@&,*,>4b HD,H\,6

7@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ <@DF8@<J BD"&J >, $Z:@ F@RH,>@ >,@$N@*4<Z<

*"&"H\ R,H8@, @BD,*,:,>4, D"2:4R>Z< >"JR>@- H,N>4R,F84< H,D<4>"<. +V, & Db*, F:JR",&

B@HD,$>@FH\ & JH@R>,>44 @$JF:@&:,>" F:@0>@FH\` D"2:4R>ZN B@:@0,>46 4 &@2<@0>Z<4 HDJ*>@FHb<4

>"JR>@- H,N>4R,F8@(@ N"D"8H,D", F 8@H@DZ<4 (@FJ*"DFH&" <@(JH FH@:8>JH\Fb & B@BZH8"N *"H\

,*4>FH&,>>@, 4 >,*&JF<ZF:,>>@, H@:8@&">4, 8"0*@(@ 42 >4N.

1.4. 7@<4FF4b D"2D"$@H":" >"FH@bV,, CJ8@&@*FH&@ F P,:\` @$,FB,R4H\ ,*4>@@$D"24, 4 <"FF@&@FH\

& BD"8H48, (@FJ*"DFH& BD4 B@*(@H@&8, >"JR>@- H,N>4R,F84N F&,*,>46, BD,*FH"&:b,<ZN BD4$D,0>Z<4

(@FJ*"DFH&"<4. 7@<4FF4b F@2>",H, RH@ BD4 B@*(@H@&8, BD,*FH"&:,>4b &@ 4FB@:>,>4, B@:@0,>46

FH"H\4 76 (@FJ*"DFH&" <@(JH B@:\2@&"H\Fb *DJ(4<4 >"JR>@- H,N>4R,F84<4 <,H@*"<4, 8@H@DZ,,
&@2<@0>@, >, @N&"R,>Z & >"FH@bV,< *@8J<,>H,. ="FH@bV,, CJ8@&@*FH&@ >, BD,F:,*J,H P,:4

@N&"H4H\ &,F\ *4"B"2@> <,H@*@:@(46, 8@H@DZ, <@(JH $ZH\ D"2D"$@H">Z (@FJ*"DFH&"<4. M@Hb *:b

B@*(@H@&84 *@BJFH4<ZN *">>ZN 4<,,HFb P,:Z6 Db* >"JR>@- H,N>4R,F84N &@2<@0>@FH,6, 8@H@DZ, &

D"&>@6 FH,B,>4 <@(JH J*@&:,H&@DbH\ &F,< F@@H&,HFH&J`V4< B@:@0,>4b< 7@>&,>P44, 7@<4FF4b

B@BZH":"F\ &Z*,:4H\ H, 42 >4N, 8@H@DZ, F&@*bH 8 <4>4<J<J D"FN@*Z 4 B@2&@:b`H @BH4<424D@&"H\

FJV,FH&J`VJ` 4>L@D<"P4` 4 D,FJDFZ.

1.5. EHDJ8HJD" CJ8@&@*FH&" @BD,*,:b,HFb >"JR>Z< N"D"8H,D@< 4 B@Db*8@< BJ>8H@& FH"H\4 76.
7"0*"b (:"&" >"R4>",HFb F B@FH">@&84 BD@$:,<Z, &ZH,8"`V,6 42 @*>@(@ 42 B@:@0,>46 ^H@6

FH"H\4, " 2"H,< J(:J$:,>>@ @$FJ0*",HFb &@BD@F @ ,(@ @FJV,FH&:,>44. % (:"&, 2 D"FF<"HD4&"`HFb

@F>@&">4b *:b &Z*&40,>4b BD4Hb2">46 >" D"FT4D,>>Z6 8@>H4>,>H":\>Z6 T,:\L 4 B@Db*@8

JFH">@&:,>4b ,(@ &>,T>4N (D">4P. % (:"&, 3 D"FF<"HD4&"`HFb ,*4>4PZ *:4>Z 4 @B4FZ&",HFb

(,@*,24R,F8"b <,H@*48", 4FB@:\2J,<"b *:b @BD,*,:,>4b &>,T>4N (D">4P >" @F>@&, 42<,D,>46. %

(:"&, 4 @B4FZ&",HFb (4*D@(D"L4R,F8"b <,H@*48", 4FB@:\2J,<"b *:b @BD,*,:,>4b 2500- <,HD@&@6
42@$"HZ 4 *DJ(4N (,@<@DL@:@(4R,F84N ^:,<,>H@&. % (:"&, 5 @$FJ0*",HFb &@BD@F @$ @BD,*,:,>44

<,FH@B@:@0,>4b B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" 8"8 H@R84 <"8F4<":\>@(@ 42<,>,>4b J8:@>" &

,(@ @F>@&">44. % (:"&, 6 D"FF<"HD4&",HFb F:JR"6, 8@(*" &<,FH@ <,H@*484, @B4FZ&",<@6 &

(:"&, 5, *:b @BD,*,:,>4b <,FH@B@:@0,>4b B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" <@(JH 4FB@:\2@&"H\Fb
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*@8"2"H,:\FH&" @$ @$D"H>@<. % (:"&, 7 @$FJ0*",HFb 8:"FF4L48"P4b 4 HD"8H@&8" @8,">4R,F84N 4

B@*&@*>ZN ND,$H@& 4 *DJ(4N B@*&@*>ZN &@2&ZT,>>@FH,6. % (:"&, 8 @$FJ0*",HFb (,@L424R,F8"b

<,H@*48", BD4<,>b,<"b *:b @BD,*,:,>4b H@:V4>Z @F"*8@&, 4 D"FR,H F@@H&,HFH&J`V4N

B@(D,T>@FH,6. % (:"&, 9 @B4FZ&"`HFb *">>Z, 4 *DJ(4, <"H,D4":Z, B@*:,0"V4, &8:`R,>4` &

BD,*FH"&:,>4,, 8"F"`V,,Fb &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L".

1.6. 7@<4FF4b BD42>",H, RH@ 7@>&,>P4b BD,*B@:"(",H J(:J$:,>4, & Db*, >"JR>ZN *4FP4B:4>, "

H"80, <>@(@B:">@&@, >"JR>@- H,N>4R,F8@, F@HDJ*>4R,FH&@ BD4 B@*(@H@&8, *">>ZN 4 <"H,D4":@& &
D"<8"N 8"0*@(@ BD,*FH"&:,>4b. ="FH@bV,, CJ8@&@*FH&@ >, BD,F:,*J,H P,:4 *"H\ B@*D@$>@,

42:@0,>4, >"JR>ZN H,@D46 4:4 H@R>ZN H,N>4R,F84N <,H@*48 B@ 8"0*@6 *4FP4B:4>,. ):b ^H@6

P,:4 ^8FB,DH"<, 8@H@DZ< *@&,D,>" B@*(@H@&8" BD,*FH"&:,>46, BD,*:"(",HFb @2>"8@<4H\Fb F HDJ*"<4

<>@(@R4F:,>>ZN >"JR>@- H,N>4R,F84N BD"&4H,:\FH&,>>ZN 4 >,BD"&4H,:\FH&,>>ZN @D(">42"P46,
@BJ$:48@&">>Z<4 & 0JD>":"N, <"H,D4":"N 8@>L,D,>P46 4 *DJ(4N 42*">4bN.

1.7. % BD4:@0,>44 BD4&@*4HFb >,4FR,DBZ&"`V46 FB4F@8 <,0*J>"D@*>ZN >"JR>@- H,N>4R,F84N
@D(">42"P46, @$:"*"`V4N *">>Z<4 4 4>L@D<"P4,6, 8@H@DZ, <@(JH BD,*FH"&:bH\ 4>H,D,F *:b

(@FJ*"DFH&, >"<,D,&"`V4NFb B@*(@H@&4H\ BD,*FH"&:,>4,. ':"&>@6 LJ>8P4,6 ^H4N <,0*J>"D@*>ZN

@D(">42"P46 b&:b,HFb B@@VD,>4, D"FT4D,>4b 2>">46 4 4FF:,*@&">46 B@ 4N F@@H&,HFH&J`V4<

*4FP4B:4>"<, H@(*" 8"8 ,*4>FH&,>>"b 2"*"R" 7@<4FF44 F@FH@4H & &Z>,F,>44 D,8@<,>*"P46 4

BD,*@FH"&:,>44 >"JR>@- H,N>4R,F84N 8@>FJ:\H"P46 & F&b24 F BD,*FH"&:,>4b<4 @H>@F4H,:\>@ (D">4P
D"FT4D,>>@(@ 8@>H4>,>H":\>@(@ T,:\L", *,:",<Z<4 BD4$D,0>Z<4 (@FJ*"DFH&"<4 & F@@H&,HFH&44 F@

FH"H\,6 76 4 BD4:@0,>4,< II 7@>&,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ <@DF8@<J BD"&J.

2. ?F>@&">4b?F>@&">4b *:b*:b &Z*&40,>4b&Z*&40,>4b BD4Hb2">46BD4Hb2">46 >">" D"FT4D,>>Z6D"FT4D,>>Z6 8@>H4>,>H":\>Z68@>H4>,>H":\>Z6 T,:\LT,:\L 44

JFH">@&:,>4,JFH">@&:,>4, ,(@,(@ &>,T>4N&>,T>4N (D">4P(D">4P

2.1. A@FH">@&8" BD@$:,<Z: FH"H\b 76
2.2. AD@&,D8" BD4>"*:,0>@FH4

2.3. IFH">@&:,>4, &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L"

2.1. A@FH">@&8" BD@$:,<Z: FH"H\b 76

2.1.1. % BJ>8H, 1 FH"H\4 76 BD@&@2(:"T",HFb BD"&@ BD4$D,0>@(@ (@FJ*"DFH&" JFH">"&:4&"H\

&>,T>4, (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" B@FD,*FH&@< *&JN 8D4H,D4,&, @B4D"`V4NFb :4$@ >"

BD4>P4B ,FH,FH&,>>@(@ BD@*@:0,>4b, :4$@ >" BD4>P4B D"FFH@b>4b:

" 7@>H4>,>H":\>Z6 T,:\L BD4$D,0>@(@ (@FJ*"DFH&" &8:`R",H & F,$b <@DF8@, *>@ 4

>,*D" B@*&@*>ZN D"6@>@&, BD@FH4D"`V4NFb 2" BD,*,:Z ,(@ H,DD4H@D4":\>@(@ <@Db >" &F,<

BD@Hb0,>44 ,FH,FH&,>>@(@ BD@*@:0,>4b ,(@ FJN@BJH>@6 H,DD4H@D44 *@ &>,T>,6 (D">4PZ

B@*&@*>@6 @8D"4>Z <"H,D48" 4:4 >" D"FFH@b>4, 200 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H

8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, 8@(*" &>,T>bb (D">4P" B@*&@*>@6

@8D"4>Z <"H,D48" >, BD@FH4D",HFb >" H"8@, D"FFH@b>4,".

2.1.2. AJ>8H 4(a) >"&@*4H >" 4*,` @ " BD@&,D8, BD4>"*:,0>@FH4", @BD,*,:b`V,6, ,FH\ :4 J

BD4$D,0>@(@ (@FJ*"DFH&" BD"&@ >" BD@&,*,>4, &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" *":,,

BD,*,:", JFH">"&:4&",<@(@ 8D4H,D4,< 200- <4:\>@6 *4FH">P44. ]H" BD@&,D8" F@FH@4H &

*,<@>FHD"P44 H@(@, RH@ ,FH,FH&,>>@, BD@*@:0,>4, FJN@BJH>@6 H,DD4H@D44 ^H@(@ (@FJ*"DFH&" *@

&>,T>,6 (D">4PZ B@*&@*>@6 @8D"4>Z <"H,D48" BD@FH4D",HFb 2" :4>4`, BD@&@*4<J` >" D"FFH@b>44

200 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db:
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" ):b P,:,6 >"FH@bV,6 7@>&,>P44 BD4$D,0>@, (@FJ*"DFH&@ JFH">"&:4&",H &>,T>``
(D">4PJ B@*&@*>@6 @8D"4>Z <"H,D48" &@ &F,N F:JR"bN, 8@(*" ^H" @8D"4>" BD@FH4D",HFb $@:,,

R,< >" 200 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>"

H,DD4H@D4":\>@(@ <@Db ...".

2.1.3. % 7@>&,>P44 F@*,D04HFb *&" &2"4<@*@B@:>b`V4N B@:@0,>4b, BD42&">>ZN *"H\

@BD,*,:,>4, <"H,D48@&@6 @8D"4>Z 4 T4D4>Z ,, &>,T>,6 (D">4PZ. % B,D&@< B@:@0,>44,
F@*,D0"V,<Fb & BJ>8H, 3, 42:"(",HFb ,, @BD,*,:,>4,:

" A@*&@*>"b @8D"4>" <"H,D48" &8:`R",H >"N@*bV,,Fb B@* &@*@6 BD@*@:0,>4,
8@>H4>,>H":\>@(@ <"FF4&" BD4$D,0>@(@ (@FJ*"DFH&" 4 F@FH@4H 42 B@&,DN>@FH4 4 >,*D T,:\L",
F8:@>" 4 B@*X,<". ?>" >, &8:`R",H *>" @8,">" >" $@:\T4N (:J$4>"N, & H@< R4F:, ,(@

@8,">4R,F84, ND,$HZ 4:4 ,(@ >,*D"".

2.1.4. %@ &H@D@< B@:@0,>44, F@*,D0"V,<Fb & BJ>8H, 4 (a) (i) 4 (ii) 4 @(@&"D4&",<@<

BJ>8H"<4 5 4 6, @BD,*,:b,HFb <,FH@B@:@0,>4, &>,T>,6 (D">4PZ B@*&@*>@6 @8D"4>Z <"H,D48" F

B@<@V\` F:@0>@6 L@D<J:Z, @F>@&Z&"`V,6Fb >" R,HZD,N BD"&4:"N. )&" 42 ^H4N BD"&4: 4<,`H

JH&,D*4H,:\>Z6 N"D"8H,D, " ,V, *&" - @HD4P"H,:\>Z6. )&" JH&,D*4H,:\>ZN BD"&4:", 4<,>J,<Z,

>40, " L@D<J:"<4", F&b2">Z <,0*J F@$@6 B@FD,*FH&@< >,D"2*,:b`V,6 *42X`>8P44:

"i) :4>4b, BD@&,*,>>"b & F@@H&,HFH&44 F BJ>8H@< 7 BJH,< @HFR,H" @H >"4$@:,, J*":,>>ZN

L48F4D@&">>ZN H@R,8, & 8"0*@6 42 8@H@DZN H@:V4>" @F"*@R>ZN B@D@* F@FH"&:b,H B@

8D"6>,6 <,D, 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b @H H"8@6 H@R84 *@ B@*>@04b

8@>H4>,>H":\>@(@ F8:@>"; :4$@

ii) :4>4b, BD@&,*,>>"b & F@@H&,HFH&44 F BJ>8H@< 7 BJH,< @HFR,H" @H L48F4D@&">>ZN

H@R,8, @HFH@bV4N >, *":,, 60 <@DF84N <4:\ @H B@*>@04b 8@>H4>,>H":\>@(@ F8:@>"".

2.1.5. 3FB@:\2@&">4, >,D"2*,:b`V,6 *42X`>8P44 & 8"R,FH&, F&b2J`V,6 <,0*J *&J<b L@D<J:"<4,
BD,*B@:"(",H, RH@ F@&@8JB>@FH\ 4FH4>>" B@FH@:\8J, B@F8@:\8J 4FH4>>" B@ 8D"6>,6 <,D, @*>" 42 ,,

F@FH"&:b`V4N. G"84< @$D"2@<, (D">4PJ 8@>H4>,>H":\>@(@ T,:\L" <@0>@ D"FT4D4H\ 4:4 *@ :4>44

1- BD@P,>H>@6 H@:V4>Z @F"*8@&, BD@&,*,>>@6 BJH,< @HFR,H" @H L48F4D@&">>ZN H@R,8, 4:4 *@

:4>44, BD@&,*,>>@6 BJH,< @HFR,H" @H L48F4D@&">>ZN H@R,8 >" D"FFH@b>44 60 <@DF84N <4:\ @H

B@*>@04b F8:@>", 4:4 *@ >4N @$,4N.

2.1.6. 7@(*" 4FB@:\2J`HFb @$, L@D<J:\>Z, :4>44, 4N &>,T>bb @$@:@R8" @BD,*,:b,H <"8F4<":\>@

&@2<@0>@, BD@*@:0,>4, H@6 B:@V"*4 8@>H4>,>H":\>@(@ T,:\L", >" 8@H@DJ` 4<,,H BD"&@

BD4$D,0>@, (@FJ*"DFH&@. ]H" @$@:@R8" FH">@&4HFb @F>@&@6 *:b &Z*&4(",<ZN BD4Hb2">46, @*>"8@

@>" &F, D"&>@ @(@&"D4&",HFb BD@FHD">FH&,>>Z<4 @(D">4R4H,:b<4, D,(:"<,>H4DJ`V4<4 BD@&,*,>4,

&>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L".

2.1.7. I*":,>4, &>,T>,6 @$@:@R84, @$D"2J,<@6 :4>4b<4, 8@H@DZ, JFH">"&:4&"`HFb >" @F>@&,

&ZT,J8"2">>ZN *&JN L@D<J:, @(D">4R4&",HFb :4>4,6, &Z&@*4<@6 42 *&JN @HD4P"H,:\>ZN BD"&4:

( 4<,>J,<ZN >40, " @(D">4R4H,:b<4"), 8@H@DZ, F&b2">Z *DJ( F *DJ(@< ,V, @*>@6 >,D"2*,:b`V,6

*42X`>8P4,6. E@(:"F>@ BJ>8HJ 5, @*>@&D,<,>>@, BD4<,>,>4, ^H4N *&JN @(D">4R4H,:,6 @BD,*,:b,H

&>,T>`` (D">4PJ, 2" BD,*,:Z 8@H@D@6 BD4Hb2">4b >" D"FT4D,>>J` B:@V"*\ &Z*&4("H\Fb >,

<@(JH:

" K48F4D@&">>Z, H@R84, F@FH"&:b`V4, :4>4` &>,T>4N (D">4P 8@>H4>,>H":\>@(@

T,:\L" >" <@DF8@< *>,, BD@&,*,>>J` & F@@H&,HFH&44 F BJ>8H@< 4 (a) (i) 4 (ii),
*@:0>Z >"N@*4H\Fb >, *":,, 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb

/...
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T4D4>" H,DD4H@D4":\>@(@ <@Db, 4:4 >, *":,, 100 <@DF84N <4:\ @H 2500- <,HD@&@6 42@$"HZ,
8@H@D"b BD,*FH"&:b,H F@$@6 :4>4`, F@,*4>b`VJ` (:J$4>Z & 2500 <,HD@&".

2.1.8. 3FB@:\2@&">4, @HD4P">4b B@ @H>@T,>4` 8 8"0*@6 42 *&JN F@FH"&:b`V4N, F&b2Z&",<ZN

>,D"2*,:b`V,6 *42X`>8P4,6, BD,*B@:"(",H, RH@ F@&@8JB>@FH\ 4FH4>>" B@FH@:\8J, B@F8@:\8J

J*@&:,H&@Db,HFb @*4> 42 @(D">4R4H,:,6. G"84< @$D"2@<, &>,T>4, (D">4PZ 8@>H4>,>H":\>@(@

T,:\L" <@(JH BD@FH4D"H\Fb 4:4 2" :4>4`, BD@&@*4<J` BJH,< @HFR,H" @H L48F4D@&">>ZN H@R,8 >"

D"FFH@b>44 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>"

H,DD4H@D4":\>@(@ <@Db, 4:4 2" :4>4`, BD@&@*4<J` BJH,< @HFR,H" @H L48F4D@&">>ZN H@R,8 >"

D"FFH@b>44 100 <@DF84N <4:\ @H 2500- <,HD@&@6 42@$"HZ, >@ >, 2" @$, 42 >4N.

2.1.9. =" BD"8H48, 4FB@:\2@&">4, >,D"2*,:b`V,6 *42X`>8P44 @2>"R",H, RH@ &>,T>bb @$@:@R8"

@(D">4R4H,:\>ZN :4>46 @BD,*,:b,H T4D4>J, 2" 8@H@DJ` &>,T>4, (D">4PZ 8@>H4>,>H":\>@(@

T,:\L" BD4$D,0>@(@ (@FJ*"DFH&" BD@FH4D"H\Fb >, <@(JH. ]H" &>,T>bb @$@:@R8" @(D">4R4H,:,6 F"<"

B@ F,$, >, *",H @F>@&">46 2"b&:bH\ BD"&" >" D"FT4D,>>Z6 8@>H4>,>H":\>Z6 T,:\L. ?>" :4T\

b&:b,HFb @(D">4R4H,:,<, & 8@H@DZ6 2"8:`R",HFb @$@:@R8", &Z&@*4<"b 42 L@D<J: *:b BD@&,*,>4b

&>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L".

2.1.10. A@*&@*>Z, ND,$HZ @$D"2J`H @F@$Z6 F:JR"6, 8@H@DZ6 B@*B"*",H B@* BD"&4:",
@BD,*,:b,<Z, BJ>8H"<4 4(a)(i) 4 (ii), >@ H@0, D,(:"<,>H4DJ,HFb $@:,, FHD@(4< @(D">4R4H,:,<,
BD,*JF<"HD4&",<Z< & BJ>8H, 6:

" =,F<@HDb >" B@:@0,>4b BJ>8H" 5, >" B@*&@*>ZN ND,$H"N &>,T>4, (D">4PZ

8@>H4>,>H":\>@(@ T,:\L" >, &ZN@*bH 2" BD,*,:Z 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H

8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db. ="FH@bV46 BJ>8H >, BD4<,>b,HFb 8

B@*&@*>Z< &@2&ZT,>>@FHb<, 8@H@DZ, b&:b`HFb ,FH,FH&,>>Z<4 8@<B@>,>H"<4 <"H,D48@&@6

@8D"4>Z, H"84<, 8"8 ,, B:"H@, B@*>bH4b, &2*JH4b, $">84 4 @HD@(4".

2.1.11. A@*&@*>Z, &@2&ZT,>4b >, B@*B"*"`H B@* *,6FH&4, B@:@0,>46, BD4<,>b`V4NFb B@

@H>@T,>4` 8 B@*&@*>Z< ND,$H"<. %<,FH@ ^H@(@ @>4 D,(:"<,>H4DJ`HFb @(D">4R4H,:b<4,
BD,*JF<@HD,>>Z<4 & BJ>8H, 5.

2.1.12 %@ 4FB@:>,>4, &ZT,J8"2">>ZN B@:@0,>46 & BJ>8H, 4 (b) BD,*JF<"HD4&",HFb *&@6>@6

D,04< @BD,*,:,>4b B@*>@04b F8:@>" >" @F>@&, *@8"2"H,:\FH& :4$@ (,@<@DL@:@(4R,F8@(@ 4

$"H4<,HD4R,F8@(@ N"D"8H,D", :4$@ BD@4FN@*bV4N 42 4>@(@ 4FH@R>48":

" +F:4 >,H *@8"2"H,:\FH& @$ @$D"H>@<, B@*>@04, 8@>H4>,>H":\>@(@ F8:@>" @BD,*,:b,HFb

8"8 H@R8" <"8F4<":\>@(@ 42<,>,>4b J8:@>" & ,(@ @F>@&">44".

2.1.13. M@Hb, B@ @$V,<J BD"&4:J, >" <,FH@B@:@0,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>"

J8"2Z&",H H@R8" <"8F4<":\>@(@ 42<,>,>4b J8:@>" & ,(@ @F>@&">44, 7@<4FF4b @$b2">" & F4:J

BD@P4H4D@&">>@(@ B@:@0,>4b 42JR"H\ &F, *@B@:>4H,:\>Z, *@8"2"H,:\FH&", BD,*FH"&:b,<Z,

BD4$D,0>Z< (@FJ*"DFH&@< *:b @BD,*,:,>4b ":\H,D>"H4&>ZN H@R,8, J8"2Z&"`V4N >" <,FH@B@:@0,>4b

B@*>@04b 8@>H4>,>H":\>@(@ F8:@>".

2.1.14. +F:4 FJ<<4D@&"H\ &ZT,F8"2">>@,, H@ & H,N F:JR"bN, 8@(*" ,FH,FH&,>>@, BD@*@:0,>4,

H,DD4H@D44 BD4$D,0>@(@ (@FJ*"DFH&" *@ &>,T>,6 (D">4PZ <"H,D48@&@6 @8D"4>Z BD@FH4D",HFb $@:,,

R,< >" 200 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@

<@Db, &>,T>4, (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" <@(JH D"FT4DbH\Fb *@ :4>44 1- BD@P,>H>@6
H@:V4>Z @F"*8@&, 4:4 *@ :4>44, BD@&,*,>>@6 >" D"FFH@b>44 60 <@DF84N <4:\ @H B@*>@04b

F8:@>", 4:4 *@ >4N @$,4N 4 >, *":,, :4>44, BD@&,*,>>@6 >" D"FFH@b>44 350 <@DF84N <4:\ @H

/...
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4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, 4:4 >, *":,, :4>44,
BD@&,*,>>@6 >" D"FFH@b>44 100 <@DF84N <4:\ @H 2500- <,HD@&@6 42@$"HZ.

2.1.15. 3FB@:\2@&">4, 8@>X`>8P44 & 8"R,FH&, F&b2J`V,6 <,0*J *&J<b F@FH"&:b`V4<4,
@$D"2J,<Z<4, & F&@` @R,D,*\, L@D<J:\>@6 F@&@8JB>@FH\` 4 @(D">4R4H,:\>@6 F@&@8JB>@FH\`,
BD,*B@:"(",H, RH@ &Fb F@&@8JB>@FH\ 4FH4>>" B@FH@:\8J, B@F8@:\8J 4FH4>>Z @$, F@FH"&:b`V4,.
G"84< @$D"2@<, *@:0>Z &F,(*" J*@&:,H&@DbH\Fb B@ 8D"6>,6 <,D, @*>" 42 L@D<J: 4 @*4> 42

@(D">4R4H,:,6.

2.1.16. =" BD"8H48, 4FB@:\2@&">4, 8@>X`>8P44 @2>"R",H, RH@ &>,T>bb (D">4P" 8@>H4>,>H":\>@(@

T,:\L" BD@&@*4HFb B@ &>JHD,>>,6 @$@:@R8, *&JN :4>46: &>,T>,6 @$@:@R8, L@D<J: 4 &>,T>,6

@$@:@R8, @(D">4R4H,:,6. ;,H@*48", 4FB@:\2J,<"b *:b F@,*4>,>4b ^H4N @$@:@R,8, 4::`FHD4DJ,HFb &

D"2*,:, 2.3.

2.2. AD@&,D8" BD4>"*:,0>@FH4

2.2.1. ?F>@&">4b *:b &Z*&40,>4b BD"& >" D"FT4D,>>Z6 8@>H4>,>H":\>Z6 T,:\L 4 B@Db*@8

JFH">@&:,>4b ,(@ &>,T>4N (D">4P 42:"("`HFb & FH"H\, 76. ?*>"8@ bF>@, RH@ "&H@D4H,H>@,

*@8"2Z&">4, H"84N BD"& BD,*T,FH&J,H BD@&,*,>4` (D">4P, >" RH@ J8"2Z&",HFb & BJ>8H, 4(a)
FH"H\4 76:

" ):b P,:,6 >"FH@bV,6 7@>&,>P44 BD4$D,0>@, (@FJ*"DFH&@ JFH">"&:4&",H &>,T>``
(D">4PJ B@*&@*>@6 @8D"4>Z <"H,D48" &@ &F,N F:JR"bN, 8@(*" ^H" @8D"4>" BD@FH4D",HFb $@:,,

R,< >" 200 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>"

H,DD4H@D4":\>@(@ <@Db ...".

2.2.2. 7@<4FF4b @BD,*,:b,H H,D<4> " BD@&,D8" BD4>"*:,0>@FH4" 8"8 BD@P,FF, B@FD,*FH&@<

8@H@D@(@ D"FF<"HD4&",HFb &ZT,J8"2">>@, B@:@0,>4,. AD@&,D8" BD4>"*:,0>@FH4 BD42&">"

J*@FH@&,D4H\Fb & `D4*4R,F84N BD"&"N BD4$D,0>@(@ (@FJ*"DFH&" >" D"FT4D,>4, &>,T>4N (D">4P

8@>H4>,>H":\>@(@ T,:\L" >" &F` BD@Hb0,>>@FH\ ,FH,FH&,>>@(@ BD@*@:0,>4b ,(@ FJN@BJH>@6

H,DD4H@D44 *@ &>,T>,6 (D">4PZ B@*&@*>@6 @8D"4>Z <"H,D48" 4:4 >" D"FFH@b>4, 200 <@DF84N

<4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, H"< (*, &>,T>bb

(D">4P" B@*&@*>@6 @8D"4>Z <"H,D48" >, BD@FH4D",HFb >" ^H@ D"FFH@b>4,.

2.2.3. +F:4 (@FJ*"DFH&@ FB@F@$>@ BD@*,<@>FHD4D@&"H\ 7@<4FF44, RH@ >"N@*bV,,Fb B@* &@*@6

,FH,FH&,>>@, BD@*@:0,>4, ,(@ 8@>H4>,>H":\>@(@ <"FF4&" *@ &>,T>,6 (D">4PZ ,(@ <"H,D48@&@6

@8D"4>Z BD,&@FN@*4H B@ T4D4>, 200- <4:\>Z6 8D4H,D46, H@ &>,T>bb (D">4P" ,(@

8@>H4>,>H":\>@(@ T,:\L" <@0,H $ZH\ JFH">@&:,>" BJH,< BD4<,>,>4b F:@0>@(@ 8@<B:,8F" BD"&4:,
42:"(",<ZN & BJ>8H"N 4-10.

2.2.4. +F:4 0, (@FJ*"DFH&@ >, FB@F@$>@ BD@*,<@>FHD4D@&"H\ 7@<4FF44, RH@ >"N@*bV,,Fb B@*

&@*@6 ,FH,FH&,>>@, BD@*@:0,>4, ,(@ FJN@BJH>@6 H,DD4H@D44 *@ &>,T>,6 (D">4PZ ,(@ <"H,D48@&@6

@8D"4>Z BD,&@FN@*4H B@ T4D4>, 200- <4:\>Z6 8D4H,D46, H@ &>,T>bb (D">4P" ,(@

8@>H4>,>H":\>@(@ T,:\L" "&H@<"H4R,F84 JFH">"&:4&",HFb B@ D"FFH@b>4`, BD,*B4FZ&",<@<J &

BJ>8H, 1. % ^H@< F:JR", BD4$D,0>Z, (@FJ*"DFH&" >, @$b2">Z BD,*FH"&:bH\ 7@<4FF44 4>L@D<"P4`

@ (D">4P"N 8@>H4>,>H":\>@(@ T,:\L", " 7@<4FF4b >, JB@:>@<@R4&",HFb 7@>&,>P4,6 &Z>@F4H\

D,8@<,>*"P44 B@ ^H4< (D">4P"<.

2.2.5. 7@<4FF4b FR4H",H, RH@ @$@F>@&">4, BD"& >" 8@>H4>,>H":\>Z6 T,:\L 4 <,H@*" BD@&,*,>4b

&>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" - ^H@ F"<@FH@bH,:\>Z,, >@ &2"4<@*@B@:>b`V4,

/...
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&@BD@FZ. ?F>@&">4b *:b BD@&,*,>4b (D">4P >, <@(JH @H:4R"H\Fb @H H,N, >" 8@H@DZN $"24DJ`HFb

F"<4 BD"&".

2.2.6. ):b @BD,*,:,>4b H@(@, 4<,,H :4 BD4$D,0>@, (@FJ*"DFH&@ BD"&@ >" BD@&,*,>4, &>,T>4N

(D">4P 8@>H4>,>H":\>@(@ T,:\L" T4D, R,< >" 200 <@DF84N <4:\, 7@<4FF4b $J*,H B@FH@b>>@

4FB@:\2@&"H\ B@:@0,>4b BJ>8H@& 4 (a)(i) 4 (ii), 8@H@DZ, 4<,>J`HFb " L@D<J:\>Z<4 :4>4b<4",
4 BJ>8H" 4(b). 7@<4FF4b BD42>",H, RH@ (@FJ*"DFH&@ &BD"&, 4FB@:\2@&"H\ &F, *DJ(4, B@:@0,>4b

BJ>8H@& 4-10, BD4 JF:@&44 RH@ BD4<,>,>4, :`$@6 42 *&JN L@D<J: *",H :4>4`, BD@N@*bVJ`

*":,, 200 <@DF84N <4:\.

2.2.7. 7@<4FF4b @$>"DJ04&",H <>@(@R4F:,>>Z, *@&@*Z & B@:\2J BD4<,>,>4b L@D<J:\>ZN BD"&4:

BD4 BD@&,D8, BD4>"*:,0>@FH4:

J*@&:,H&@Db`HFb (,@:@(@- (,@<@DL@:@(4R,F84, B@:@0,>4b, F@*,D0"V4,Fb & BJ>8H, 3;

BD4<,>,>4, :`$ZN *DJ(4N 8D4H,D4,& >, F@@H&,HFH&@&":@ $Z B@:@0,>4b< 7@>&,>P44,
8"F"`V4<Fb BD@&,*,>4b &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L";

BD4<,>,>4, *DJ(4N BD"&4: B@D@*4:@ $Z `D4*4R,F846 BD,P,*,>H, @HFJHFH&J`V46 &

7@>&,>P44, " &@2<@0>@, F@2*":@ $Z H"80, >,>J0>J` >,@BD,*,:,>>@FH\ 4

*@B@:>4H,:\>Z, &D,<,>>Zè, 4 <"H,D4":\>Z, 2"HD"HZ *:b (@FJ*"DFH&;

7@>&,>P4b >, 2"BD,V",H 7@<4FF44 BD4<,>bH\ ^H4 BD"&4:".

2.2.8. AD@&,D8J BD4>"*:,0>@FH4 <@0>@ FL@D<J:4D@&"H\ F:,*J`V4< @$D"2@<:

+F:4 :4$@ :4>4b, BD@&,*,>>"b >" D"FFH@b>44 60 <@DF84N <4:\ @H B@*>@04b

8@>H4>,>H":\>@(@ F8:@>", :4$@ :4>4b, BD@&,*,>>"b & H@R8,, & 8@H@D@6 H@:V4>" @F"*@R>ZN

B@D@* F@FH"&:b,H B@ 8D"6>,6 <,D, 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b @H H"8@6 H@R84 *@

B@*>@04b F8:@>", :4$@ @$, ^H4 :4>44 BD@FH4D"`HFb $@:,, R,< >" 200 <@DF84N <4:\ @H

4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, BD4$D,0>@,

(@FJ*"DFH&@ &BD"&, JFH">"&:4&"H\ &>,T>4, (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" & F@@H&,HFH&44 F

BD,*B4F">4b<4 BJ>8H@& 4-10 FH"H\4 76.

2.2.9. +F:4 BD@&,D8" BD4>"*:,0>@FH4 BD4&@*4H 8 J*@&:,H&@D4H,:\>Z< D,2J:\H"H"<, BD4$D,0>@,

(@FJ*"DFH&@ @$b2">@ & F@@H&,HFH&44 F BJ>8H@< 8 BD,*FH"&4H\ 7@<4FF44 4>L@D<"P4` @ (D">4P"N

8@>H4>,>H":\>@(@ T,:\L" 2" BD,*,:"<4 200 <@DF84N <4:\:

" )">>Z, @ (D">4P"N 8@>H4>,>H":\>@(@ T,:\L" 2" BD,*,:"<4 200 <@DF84N <4:\ @H 4FN@*>ZN

:4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, BD,*FH"&:b`HFb

F@@H&,HFH&J`V4< BD4$D,0>Z< (@FJ*"DFH&@< & 7@<4FF4` B@ (D">4P"< 8@>H4>,>H":\>@(@

T,:\L", F@2*"&",<J` & F@@H&,HFH&44 F AD4:@0,>4,< II >" @F>@&, FBD"&,*:4&@(@

(,@(D"L4R,F8@(@ BD,*FH"&4H,:\FH&". 7@<4FF4b *",H BD4$D,0>Z< (@FJ*"DFH&"< D,8@<,>*"P44 B@

&@BD@F"<, 8"F"`V4<Fb JFH">@&:,>4b &>,T>4N (D">4P 4N 8@>H4>,>H":\>@(@ T,:\L". 'D">4PZ

T,:\L", JFH">@&:,>>Z, BD4$D,0>Z< (@FJ*"DFH&@< >" @F>@&, J8"2">>ZN D,8@<,>*"P46,
b&:b`HFb @8@>R"H,:\>Z<4 4 *:b &F,N @$b2"H,:\>Z".

2.3. IFH">@&:,>4, &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L"

2.3.1. % FH"H\, 76 FL@D<J:4D@&">" F:@0>"b 8@<$4>"P4b 42 R,HZD,N BD"&4: ( *&, L@D<J:Z 4 *&"

@(D">4R4H,:b), $"24DJ`V4,Fb >" B@>bH4bN 42 (,@*,244, (,@:@(44, (,@L42484 4 (4*D@(D"L44:

/...
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K@D<J:Z:

:4>4b, BD@&,*,>>"b & F@@H&,HFH&44 F BJ>8H@< 7 B@ >"4$@:,, J*":,>>Z<

L48F4D@&">>Z< H@R8"<, & 8"0*@6 42 8@H@DZN H@:V4>" @F"*@R>ZN B@D@* F@FH"&:b,H B@

8D"6>,6 <,D, 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b @H H"8@6 H@R84 *@ B@*>@04b

8@>H4>,>H":\>@(@ F8:@>" ( D4F. 2.1), 4:4

:4>4b, BD@&,*,>>"b & F@@H&,HFH&44 F BJ>8H@< 7 B@ L48F4D@&">>Z< H@R8"<, @HFH@bV4<

>, *":,, R,< >" 60 <@DF84N <4:\ @H B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" ( D4F. 2.2).

?(D">4R4H,:4:

:4>4b, BD@&,*,>>"b B@ L48F4D@&">>Z< H@R8"< >" D"FFH@b>44 350 <@DF84N <4:\ @H

4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db ( D4F. 2.3),
4:4

:4>4b, BD@&,*,>>"b B@ L48F4D@&">>Z< H@R8"< >" D"FFH@b>44 100 <@DF84N <4:\ @H

2500- <,HD@&@6 42@$"HZ ( D4F. 2.4).

2.3.2. +F:4 *:b @$@F>@&">4b BD4Hb2">46 >" D"FT4D,>>Z6 8@>H4>,>H":\>Z6 T,:\L *@FH"H@R>@

BD4<,>,>4b B@ 8D"6>,6 <,D, @*>@6 42 *&JN L@D<J: @BD,*,:,>4b (D">4PZ 2" BD,*,:"<4

200 <@DF84N <4:\, H@ *:b L"8H4R,F8@(@ BD@&,*,>4b ,(@ &>,T>4N (D">4P <@0,H B@HD,$@&"H\Fb

BD4<,>,>4, &F,N R,HZD,N BD"&4:.

2.3.3. 7@(*" &>,T>4, (D">4PZ F@(:"F>@ 8"0*@<J 42 R,HZD,N BD"&4:, &8:`R,>>ZN & FH"H\` 76,
@BD,*,:,>Z, BD@&,*,>4, &>,T>,6 (D">4PZ D"FT4D,>>@(@ 8@>H4>,>H":\>@(@ T,:\L" <@0>@

FJ<<4D@&"H\ 8"8 HD,N^H"B>Z6 BD@P,FF:

i) *&, (D">4PZ, D"FFR4H">>Z, BJH,< BD4<,>,>4b 8"0*@(@ 42 JH&,D*4H,:\>ZN BD"&4:,
4FB@:\2J`HFb *:b B@FHD@,>4b 4N &>,T>,6 @$@:@R84, 4:4 L@D<J:\>@6 :4>44 ( D4F.
2.5);

ii) *&, (D">4PZ, D"FFR4H">>Z, BJH,< BD4<,>,>4b 8"0*@(@ 42 @HD4P"H,:\>ZN BD"&4:,
4FB@:\2J`HFb *:b B@FHD@,>4b 4N &>,T>,6 @$@:@R84, 4:4 @(D">4R4H,:\>@6 :4>44 ( D4F.
2.6);

iii) &>JHD,>>bb @$@:@R8" &ZT,>"2&">>ZN L@D<J:\>@6 4 @(D">4R4H,:\>@6 :4>46 @BD,*,:b`H

&>,T>`` (D">4PJ D"FT4D,>>@(@ 8@>H4>,>H":\>@(@ T,:\L" ( D4F. 2.7).

2.3.4. % @F@$@< F:JR", B@*&@*>ZN ND,$H@& @(D">4R4H,:\>"b :4>4b, &ZFHD"4&",<"b >"

^H"B, (ii), L@D<4DJ,HFb H@:\8@ 350- <4:\>@6 (D">4P,6.

2.3.5. % BJ>8H, 7 FH"H\4 76 @N"D"8H,D42@&"> (,@<,HD4R,F846 N"D"8H,D &>,T>,6 (D">4PZ

8@>H4>,>H":\>@(@ T,:\L":

" AD4$D,0>@, (@FJ*"DFH&@ JFH">"&:4&",H &>,T>4, (D">4PZ F&@,(@ 8@>H4>,>H":\>@(@

T,:\L" & H,N F:JR"bN, (*, T,:\L BD@FH4D",HFb $@:,, R,< >" 200 <@DF84N <4:\ @H

4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, BDb<Z<4 :4>4b<4,
>, BD,&ZT"`V4<4 & *:4>J 60 <@DF84N <4:\ 4 F@,*4>b`V4<4 L48F4D@&">>Z, H@R84,
@BD,*,:b,<Z, F B@<@V\ 8@@D*4>"H T4D@HZ 4 *@:(@HZ".

2.3.6. )">>@, B@:@0,>4, >, *",H H@R>@(@ (,@<,HD4R,F8@(@ @BD,*,:,>4b ^H4N BDb<ZN :4>46. A@

4*,,, <@0>@ BD4>bH\ >,F8@:\8@ 4N @BD,*,:,>46. ?>4 <@(JH BD,*FH"&:bH\ F@$@6, & R"FH>@FH4,
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:@8F@*D@<44, >@D<":\>Z, F,R,>4b @H :`$@6 8@>,R>@6 H@R84 F,(<,>H" 4:4 $@:\T4, 8DJ(4.
7@<4FF4b BD42>",H, RH@ *">>Z< B@:@0,>4,< D,":42J,HFb >@&"b >@D<" <,0*J>"D@*>@(@ BD"&" 4 RH@

>,H >4 BD,P,*,>H@&, >4 BD4<,D@& 42 BD"8H484 (@FJ*"DFH&, 8@H@DZ, <@(:4 $Z J8"2Z&"H\ >"

>":4R4, ,*4>@@$D"2>@(@ 4 <"FF@&@(@ BD4<,>,>4b H@6 4:4 4>@6 (,@*,24R,F8@6 <,H@*484 *:b *">>@6

8@>8D,H>@6 P,:4.

2.3.7. 3FN@*b 42 FHD@(@(@ (,@<,HD4R,F8@(@ @BD,*,:,>4b, F@(:"F>@ 8@H@D@<J BDb<"b :4>4b ,FH\

:4>4b 8D"HR"6T,(@ D"FFH@b>4b <,0*J *&J<b H@R8"<4, 7@<4FF4b $J*,H BD4<,>bH\ @DH@*D@<44 >"

B@&,DN>@FH4 @L4P4":\>@(@ (,@*,24R,F8@(@ D,L,D,>P- ^::4BF@4*", 4FB@:\2J,<@(@ (@FJ*"DFH&@< &

8"0*@< BD,*FH"&:,>44, *:b JFH">@&:,>4b BJH4 BD@:,(">4b ^H4N 8@>8D,H>ZN BDb<ZN :4>46 4

@BD,*,:b`V4N 4N D"FFH@b>46. ]H@ D,T,>4, >, BD,*@BD,*,:b,H H@:8@&">4b, *"&",<@(@ 7@<4FF4,6 &

@H>@T,>44 BDb<ZN :4>46 F@(:"F>@ FH"H\, 7 4 @B4FZ&",<@(@ & D"2*,:, 3.3 >"FH@bV,(@

CJ8@&@*FH&", 4 >, 2"&4F4H @H >,(@.

2.3.8. ):4>" BDb<ZN @HD,28@&, F@,*4>b`V4N L48F4D@&">>Z, H@R84 4 @BD,*,:b`V4N &>,T>``

(D">4PJ 8@>H4>,>H":\>@(@ T,:\L", >, *@:0>" BD,&ZT"H\ 60 <@DF84N <4:\. ]H4 BDb<Z, :4>44

<@(JH F@,*4>bH\ L48F4D@&">>Z, H@R84, D"FB@:@0,>>Z, >" @*>@6 42 R,HZD,N :4>46 &>,T>,6

(D">4PZ, B@:JR,>>ZN & D,2J:\H"H, BD4<,>,>4b 8"0*@6 42 *&JN L@D<J: 4 *&JN @(D">4R4H,:,6

F@(:"F>@ FH"H\, 76, 4:4 >" :`$@< F@R,H">44 ^H4N R,HZD,N :4>46.

2.3.9. % F:JR", BD@&,*,>4b BDb<ZN :4>46 R,D,2 L48F4D@&">>Z, H@R84, & 8"0*@6 42 8@H@DZN

H@:V4>" @F"*@R>ZN B@D@* F@FH"&:b,H B@ <,>\T,6 <,D, 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b @H H"84N

H@R,8 *@ B@*>@04b 8@>H4>,>H":\>@(@ F8:@>", $J*JH F@,*4>bH\Fb :4T\ H, H@R84, 8@H@DZ,

D"FB@:@0,>Z >, *":,, R,< & 60 <@DF84N <4:bN *DJ( @H *DJ(" &*@:\ @*>@6 4 H@6 0, <"H,D48@&@6

@8D"4>Z. ]H4 BDb<Z, :4>44 >, *@:0>Z F@,*4>bH\ L48F4D@&">>Z, H@R84, D"FB@:@0,>>Z, >"

BD@H4&@B@:@0>ZN 4 @H*,:\>ZN 8@>H4>,>H":\>ZN @8D"4>"N. ]H@ B@:@0,>4, @FJV,FH&:b,HFb

7@<4FF4,6 F P,:\` @$,FB,R4H\, RH@$Z ^H4<4 BDb<Z<4 :4>4b<4 @(D">4R4&":"F\ :4T\ H" R"FH\

<@DF8@(@ *>", 8@H@D"b J*@&:,H&@Db,H &F,< B@:@0,>4b< FH"H\4 76. 9`$"b R"FH\ <@DF8@(@ *>",
B@:JR"`V"b FH"HJF 8@>H4>,>H":\>@(@ T,:\L" & D,2J:\H"H, BD@&,*,>4b ^H4N :4>46, *@:0>"

B@:>@FH\` J*@&:,H&@DbH\ HD,$@&">4b< B@:@0,>46 FH"H\4 76. =" D4F. 2.8 BD@*,<@>FHD4D@&">

BD"8H4R,F846 BD4<,D ^H@(@ B@:@0,>4b.

2.3.10. %>,T>bb (D">4P" 8@>H4>,>H":\>@(@ T,:\L" H"80, @BD,*,:b,HFb B@FD,*FH&@< BDb<ZN

:4>46, 8@H@DZ, <@(JH F@,*4>bH\ L48F4D@&">>Z, H@R84, D"FB@:@0,>>Z, &*@:\ *J(. ]H4 *J(4 <@(JH

$ZH\ D"FB@:@0,>Z & 100 <@DF84N <4:bN @H 2500- <,HD@&@6 42@$"HZ, >, *":,, R,< & 60 <@DF84N

<4:bN @H B@*>@04b F8:@>" 4:4 & 350 <@DF84N <4:bN @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb

T4D4>" H,DD4H@D4":\>@(@ <@Db. % ^H4N F:JR"bN *@:0>Z BD@&@*4H\Fb BDb<Z, :4>44 F P,:\`

@$,FB,R4H\, RH@$Z 4<4 @(D">4R4&":"F\ :4T\ H" R"FH\ <@DF8@(@ *>", 8@H@D"b J*@&:,H&@Db,H &F,<

B@:@0,>4b< FH"H\4 76.

2.3.11. 7@<4FF4b BD42>",H, RH@ (D">4PZ, JFH">@&:,>>Z, BD4$D,0>Z< (@FJ*"DFH&@< >" @F>@&, ,,

D,8@<,>*"P46, b&:b`HFb, F@(:"F>@ BJ>8HJ 8, @8@>R"H,:\>Z<4 4 @$b2"H,:\>Z<4 4 RH@, F@(:"F>@

BJ>8HJ 2, BD4$D,0>@, (@FJ*"DFH&@ >, <@0,H D"FT4D4H\ &>,T>4, (D">4PZ F&@,(@ 8@>H4>,>H":\>@(@

T,:\L" 2" ^H4 (D">4PZ:

" 7@>H4>,>H":\>Z6 T,:\L BD4$D,0>@(@ (@FJ*"DFH&" >, BD@FH4D",HFb *":,, BD,*,:@&,
BD,*JF<@HD,>>ZN & BJ>8H"N 4-6".

/...



CLCS/11
Russian
Page 15

/...



CLCS/11
Russian
Page 16

/...



CLCS/11
Russian
Page 17

/...



CLCS/11
Russian
Page 18

/...



CLCS/11
Russian
Page 19

/...



CLCS/11
Russian
Page 20

/...



CLCS/11
Russian
Page 21

/...



CLCS/11
Russian
Page 22

/...



CLCS/11
Russian
Page 23

3. ',@*,24R,F84,',@*,24R,F84, <,H@*484<,H@*484 44 &>,T>4,&>,T>4, (D">4PZ(D">4PZ 8@>H4>,>H":\>@(@8@>H4>,>H":\>@(@ T,:\L"T,:\L"

3.1. A@FH">@&8" BD@$:,<Z: BJ>8HZ 1, 4, 5 4 7
3.2. +*4>4PZ 42<,D,>4b, F4FH,<Z (,@*,24R,F84N 8@@D*4>"H 4 BD,@$D"2@&">4, 8@@D*4>"H

3.3. ',@*,24R,F8@, @BD,*,:,>4, 4FN@*>ZN :4>46

3.4. %>,T>4, (D">4PZ 4 4N *@&,D4H,:\>Z, 2@>Z

3.1. A@FH">@&8" BD@$:,<Z: BJ>8HZ 1, 4, 5 4 7

3.1.1. 7@<4FF4b B@ (D">4P"< 8@>H4>,>H":\>@(@ T,:\L" BD42>",H, RH@ 7@>&,>P4b FH"&4H

8@>8D,H>Z, >"JR>Z, 2"*"R4 & @$:"FH4 (,@*,244. '@FJ*"DFH&"< BD,*:"(",HFb @BD,*,:bH\ &>,T>4,

(D">4PZ D"FT4D,>>@(@ 8@>H4>,>H":\>@(@ T,:\L" >" @F>@&, D"2:4R>ZN <,D4H,:\>ZN 8D4H,D4,&.
32<,D,>4b F@(:"F>@ ^H4< 8D4H,D4b< &ZB@:>b`HFb @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb

T4D4>" H,DD4H@D4":\>@(@ <@Db, @H B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" 4 @H

2500- <,HD@&@6 42@$"HZ.

3.1.2. % BJ>8H, 1 FH"H\4 76 BD@&@2(:"T",HFb BD"&@ BD4$D,0>ZN (@FJ*"DFH& JFH">"&:4&"H\

&>,T>4, (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" >" @F>@&, 8D4H,D4b 200- <4:\>@(@ D"FFH@b>4b @H
4FN@*>ZN :4>46:

" 7@>H4>,>H":\>Z6 T,:\L BD4$D,0>@(@ (@FJ*"DFH&" &8:`R",H & F,$b <@DF8@, *>@ 4

>,*D" B@*&@*>ZN D"6@>@&, BD@FH4D"`V4NFb 2" BD,*,:Z ,(@ H,DD4H@D4":\>@(@ <@Db >" &F,<

BD@Hb0,>44 ,FH,FH&,>>@(@ BD@*@:0,>4b ,(@ FJN@BJH>@6 H,DD4H@D44 *@ &>,T>,6 (D">4PZ

B@*&@*>@6 @8D"4>Z <"H,D48" 4:4 >" D"FFH@b>4, 200 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H

8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, 8@(*" &>,T>bb (D">4P" B@*&@*>@6

@8D"4>Z <"H,D48" >, BD@FH4D",HFb >" H"8@, D"FFH@b>4,".

3.1.3. % BJ>8H, 4 (a) H@ 0, F"<@, HD,$@&">4, BD,*B4FZ&",HFb 4 8"8 R"FH\ BD@&,D84

BD4>"*:,0>@FH4:

" ):b P,:,6 >"FH@bV,6 7@>&,>P44 BD4$D,0>@, (@FJ*"DFH&@ JFH">"&:4&",H &>,T>``
(D">4PJ B@*&@*>@6 @8D"4>Z <"H,D48" &@ &F,N F:JR"bN, 8@(*" ^H" @8D"4>" BD@FH4D",HFb $@:,,

R,< >" 200 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>"

H,DD4H@D4":\>@(@ <@Db".

3.1.4. % BJ>8H, 4 (a)(i) BD,*B4FZ&",HFb 42<,DbH\ D"FFH@b>4, <,0*J B@*>@04,<

8@>H4>,>H":\>@(@ F8:@>" 4 H@R8@6, & 8@H@D@6 H@:V4>" @F"*@R>ZN B@D@* F@FH"&:b,H 1 BD@P,>H

H"8@(@ D"FFH@b>4b:

"i) :4>4b, BD@&,*,>>"b & F@@H&,HFH&44 F BJ>8H@< 7 BJH,< @HFR,H" @H >"4$@:,, J*":,>>ZN

L48F4D@&">>ZN H@R,8, & 8"0*@6 42 8@H@DZN H@:V4>" @F"*@R>ZN B@D@* F@FH"&:b,H B@

8D"6>,6 <,D, 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b @H H"8@6 H@R84 *@ B@*>@04b

8@>H4>,>H":\>@(@ F8:@>"; :4$@

3.1.5. % BJ>8H, 4 (a)(ii) BD,*B4FZ&",HFb BD@&@*4H\ (D">4PJ >" D"FFH@b>44 *@ 60 <@DF84N

<4:\ @H B@*>@04b 8@>H4>,>H":\>@(@ F8:@>":

ii) :4>4b, BD@&,*,>>"b & F@@H&,HFH&44 F BJ>8H@< 7 BJH,< @HFR,H" @H L48F4D@&">>ZN

H@R,8, @HFH@bV4N >, *":,, 60 <@DF84N <4:\ @H B@*>@04b 8@>H4>,>H":\>@(@ F8:@>"".

3.1.6. % BJ>8H, 5 BD,*B4FZ&",HFb BD@&@*4H\ (D">4PZ >" D"FFH@b>4bN & 350 <@DF84N <4:\ @H

4FN@*>ZN :4>46 4:4 100 <@DF84N <4:\ @H 2500- <,HD@&@6 42@$"HZ:
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" K48F4D@&">>Z, H@R84, F@FH"&:b`V4, :4>4` &>,T>4N (D">4P 8@>H4>,>H":\>@(@

T,:\L" >" <@DF8@< *>,, BD@&,*,>>J` & F@@H&,HFH&44 F BJ>8H@< 4(a)(i) 4 (ii), *@:0>Z

>"N@*4H\Fb >, *":,, 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>"

H,DD4H@D4":\>@(@ <@Db, 4:4 >, *":,, 100 <@DF84N <4:\ @H 2500- <,HD@&@6 42@$"HZ, 8@H@D"b

BD,*FH"&:b,H F@$@6 :4>4`, F@,*4>b`VJ` (:J$4>Z & 2500 <,HD@&".

3.1.7. AJ>8H 6 HD,$J,H, RH@$Z & F:JR", B@*&@*>ZN ND,$H@& (D">4P" BD@&@*4:"F\ >" D"FFH@b>44

>, $@:,, 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46. ]H@ B@*D"2J<,&",H HD,$@&">4,

BD@&@*4H\ (D">4PJ >" D"FFH@b>44 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46:

" =,F<@HDb >" B@:@0,>4b BJ>8H" 5, >" B@*&@*>ZN ND,$H"N &>,T>4, (D">4PZ

8@>H4>,>H":\>@(@ T,:\L" >, &ZN@*bH 2" BD,*,:Z 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H

8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db. ="FH@bV46 BJ>8H >, BD4<,>b,HFb 8

B@*&@*>Z< &@2&ZT,>>@FHb<, 8@H@DZ, b&:b`HFb ,FH,FH&,>>Z<4 8@<B@>,>H"<4 <"H,D48@&@6

@8D"4>Z, H"84<, 8"8 ,, B:"H@, B@*>bH4b, &2*JH4b, $">84 4 @HD@(4".

3.1.8. % BJ>8H, 7 FH"H\4 76 BD,*B4FZ&",HFb @$,FB,R4&"H\, RH@$Z BDb<Z, :4>44, @$D"2J`V4,

&>,T>`` (D">4PJ 8@>H4>,>H":\>@(@ T,:\L", >, BD,&ZT":4 & *:4>J 60 <@DF84N <4:\:

" AD4$D,0>@, (@FJ*"DFH&@ JFH">"&:4&",H &>,T>4, (D">4PZ F&@,(@ 8@>H4>,>H":\>@(@

T,:\L" & H,N F:JR"bN, (*, T,:\L BD@FH4D",HFb $@:,, R,< >" 200 <@DF84N <4:\ @H

4FN@*>ZN :4>46, @H 8@H@DZN 42<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, BDb<Z<4 :4>4b<4,
>, BD,&ZT"`V4<4 & *:4>J 60 <@DF84N <4:\ 4 F@,*4>b`V4<4 L48F4D@&">>Z, H@R84,
@BD,*,:b,<Z, F B@<@V\ 8@@D*4>"H T4D@HZ 4 *@:(@HZ".

3.2. +*4>4PZ 42<,D,>4b, F4FH,<Z (,@*,24R,F84N 8@@D*4>"H 4 BD,@$D"2@&">4, 8@@D*4>"H

3.2.1. % 7@>&,>P44 4FB@:\2J`HFb *&, ,*4>4PZ *:4>Z: <,HD ( <) 4 <@DF8"b <4:b ( ;). ?$,

,*4>4PZ FH">*"DH424D@&">Z & ;,0*J>"D@*>@6 F4FH,<, ,*4>4P ( E3) (Bureau International des
Poids et Mesures, 1991). =Z>,T>,, <,0*J>"D@*>@, @BD,*,:,>4, <,HD" $Z:@ BD4>bH@

',>,D":\>@6 8@>L,D,>P4,6 B@ <,D"< 4 &,F"< & 1983 (@*J. E@(:"F>@ BD,*:@0,>4`, BD4>bH@<J

;,0*J>"D@*>Z< (4*D@(D"L4R,F84< $`D@ ( ;'#) & 1929 (@*J, <,0*J>"D@*>"b <@DF8"b <4:b

BD,*FH"&:b,H F@$@6 ,*4>4PJ *:4>Z, @BD,*,:b,<J` F:,*J`V4< D"&,>FH&@<:

1 ; = 1852 <.

3.2.2. 7@<4FF4b >, D,8@<,>*J,H 4FB@:\2@&"H\ 8"84, $Z H@ >4 $Z:@ BD4$:40,>4b BD4&,*,>>@(@

&ZT, H@R>@(@ @BD,*,:,>4b. % R"FH>@FH4, F:,*J,H 42$,("H\ 4FB@:\2@&">4b BD4$:40,>>@(@ 2>"R,>4b

<@DF8@6 <4:4, 8@H@D@, @F>@&Z&",HFb >" *:4>, *J(4, F@@H&,HFH&J`V,6 @*>@6 <4>JH, T4D@HZ. ="

D4FJ>8, 3.1 B@8"2">" LJ>8P4@>":\>"b 2"&4F4<@FH\ *:4>Z *J(4 D"2<,D@< & 1 <4>JHJ T4D@HZ @H

T4D@H>ZN 8@@D*4>"H >" &F,< @HD,28, @H ^8&"H@D" *@ :`$@(@ 42 B@:`F@& ^::4BF@4*",
4FB@:\2J,<@(@ 4 & ',@*,24R,F8@6 F4FH,<, 8@@D*4>"H 1980 (@*" (Geodetic Reference System
1980, GRS80), 4 &@ %F,<4D>@6 (,@*,24R,F8@6 F4FH,<, 1984 (@*" (World Geodetic System
1984, WGS84).

3.2.3. 7@<4FF4b FR4H",H >,@$N@*4<Z< B@*R,D8>JH\, RH@ ;,0*J>"D@*>@6 (4*D@(D"L4R,F8@6

@D(">42"P4,6 ( ;'?) BD4>bH@ *:b <@DF8@6 <4:4 @$@2>"R,>4, ; 4 RH@ ^H@ @$@2>"R,>4, & D"&>@6

FH,B,>4 BD4<,>4<@ &@ &F,N b2Z8"N (International Hydrographic Organization, 1990,
p. 22).

3.2.4. % 7@>&,>P44 BDb<@ >, J8"2Z&",HFb, >" 8"8@6 B@&,DN>@FH4 *@:0>Z @H<,DbH\Fb &F,

D"FFH@b>4b, @BD,*,:b`V4, &>,T>4, (D">4PZ <@DF84N BD@FHD">FH& B@* >"P4@>":\>@6 `D4F*48P4,6.
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G,@D,H4R,F84 *:b ^H@(@ <@0>@ 4FB@:\2@&"H\ >,F8@:\8@ D"2:4R>ZN B@&,DN>@FH,6, & H@< R4F:,

FD,*>46 JD@&,>\ <@Db, (,@4* 4:4 <@DF8@, *>@. % 8"R,FH&, ":\H,D>"H4&>@(@ FB@F@$" 42<,D,>4b

D"FFH@b>46 <@0>@ BD,*:@04H\ 4 N@D*J, F@,*4>b`VJ` *&, 8@>,R>Z, H@R84 :4>44. 7@<4FF4b

FR4H",H, RH@ 4FB@:\2@&">4, :`$@(@ 42 ^H4N FB@F@$@& <@0,H B@&:,R\ 2" F@$@6 >,@*>@D@*>@,

BD4<,>,>4, 8D4H,D4,& D"FFH@b>46 BD4 ">":42, 8"0*@(@ BD,*FH"&:,>4b.

3.2.5. QH@$Z @$,FB,R4H\ BD4<,>,>4, &@ &F,N F:JR"bN ,*4>@@$D"2>@(@ <,D4H,:\>@(@ 8D4H,D4b,
7@<4FF4b $J*,H BD42>"&"H\ *:b @BD,*,:,>4b &F,N D"FFH@b>46 B@&,DN>@FH\ (,@*,24R,F8@(@ D,L,D,>P-
^::4BF@4*", BD4&b2">>@(@ 8 F4FH,<, 8@@D*4>"H, BD4>bH@6 & 8"0*@< BD,*FH"&:,>44 BD4$D,0>@(@

(@FJ*"DFH&". ]H@H &Z$@D @$,FB,R4&",H B@F:,*@&"H,:\>@FH\ F (,@*,24R,F8@6 H@R84 2D,>4b, " 8D@<,

H@(@, @> BD,*FH"&:b,HFb @$@F>@&">>Z< B@ <,0*J>"D@*>@<J @$ZR>@<J BD"&J. 7@<4FF4b BD42>",H,
RH@ & JFH">@&4&T,6Fb BD"8H48, (@FJ*"DFH& >"$:`*",HFb ,*4>@@$D"24, & 4FB@:\2@&">44 ^H@6

B@&,DN>@FH4 *:b @BD,*,:,>4b &>,T>4N (D">4P H,DD4H@D4":\>@(@ <@Db, BD4:,0"V,6 2@>Z,
4F8:`R4H,:\>@6 ^8@>@<4R,F8@6 2@>Z 4 ( RH@ &"0>,, &F,(@) 8@>H4>,>H":\>@(@ T,:\L", 8@(*",
$J*JR4 @BD,*,:b,< B@FD,*FH&@< <,D4H,:\>@(@ 8D4H,D4b, @> BD@FH4D",HFb >" D"FFH@b>4, *@ 200 ;.

3.2.6. 7@<4FF4b @H<,R",H FL@D<J:4D@&">>Z, & BJ>8H"N 7 4 9 FH"H\4 76 4 & BJ>8H"N 1 4 2
FH"H\4 84 HD,$@&">4b @$ J8"2">44 (,@*,24R,F84N 8@@D*4>"H &>,T>,6 (D">4PZ 8@>H4>,>H":\>@(@

T,:\L". % BJ>8H, 1 FH"H\4 84, & R"FH>@FH4, BD,*B4FZ&",HFb J8"2Z&"H\ @F>@&>Z, 4FN@*>Z,

(,@*,24R,F84, *">>Z,, 8 8@H@DZ< BD4&b2">Z 8@@D*4>"HZ &>,T>,6 (D">4PZ.

3.2.7. 7@<4FF4b F@2>",H >":4R4, J 8"0*@(@ (@FJ*"DFH&" FJ&,D,>>@(@ BD"&" *,:"H\ BD4 F@$:`*,>44

&ZT,J8"2">>ZN BD,*B4F">46 BD,*FH"&:,>4b, & 8@H@DZN BD4<,>b,HFb :4$@ F4FH,<" (,@*,24R,F84N

8@@D*4>"H, @L4P4":\>@ 4FB@:\2J,<"b ^H4< (@FJ*"DFH&@< & ,(@ >"P4@>":\>@6 @B@D>@6 (,@*,24R,F8@6

F,H4 4:4 BD4 F@FH"&:,>44 <@DF84N 8"DH, :4$@ :`$"b 4>"b <,0*J>"D@*>"b F4FH,<" 8@@D*4>"H,
BD4>bH"b ^H4< (@FJ*"DFH&@<. 7@<4FF4b $J*,H $D"H\ F4FH,<J (,@*,24R,F84N 8@@D*4>"H,
4FB@:\2@&">>J` 8"0*Z< (@FJ*"DFH&@< BD4 B@*(@H@&8, ,(@ BD,*FH"&:,>4b, 2" @F>@&J *:b &F,N

(,@*,24R,F84N D"FR,H@&, ">":42@& 4 D,8@<,>*"P46.

3.2.8. % 4>H,D,F"N H@(@, RH@$Z BD4 <,0*J>"D@*>@< D"FBD@FHD">,>44 &F,6 F@@H&,HFH&J`V,6

(,@*,24R,F8@6 4>L@D<"P44 @ &>,T>,6 (D">4P, 8@>H4>,>H":\>@(@ T,:\L" H"8"b 4>L@D<"P4b :,(8@

JF&"4&":"F\ HD,H\4<4 (@FJ*"DFH&"<4, 7@<4FF4b <@0,H BD,*B4F"H\, RH@$Z *,:"`V,, BD,*FH"&:,>4,

(@FJ*"DFH&@ J8"2":@:

• 8@@D*4>"HZ &>,T>,6 (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" & <,0*J>"D@*>@6 F4FH,<,

(,@*,24R,F84N 8@@D*4>"H ( ;E'7), BD4>bH@6 7@<4FF4,6;

• B"D"<,HDZ B,D,FR,H" 42 F4FH,<Z 8@@D*4>"H, 4FB@:\2@&">>@6 & BD,*FH"&:,>44, &

BD4>bHJ` 7@<4FF4,6 ;E'7;

• B@:>J` 4>L@D<"P4` @ >"JR>@6 <,H@*48,, BD4<,>b&T,6Fb *:b @BD,*,:,>4b ^H4N

B"D"<,HD@& B,D,FR,H".

3.2.9. 7@<4FF4b @H<,R",H B@b&:,>4, ,*4>@(@ <,0*J>"D@*>@(@ FH">*"DH" & D,2J:\H"H, F:4b>4b *&JN

D"2>ZN &"D4"P46 ;E'7. ?*>" 42 ^H4N &"D4"P46 D,8@<,>*@&">" ;,0*J>"D@*>Z< (,@*,24R,F84< 4

(,@L424R,F84< F@`2@< ( ;''E), " &H@D"b - ;,0*J>"D@*>@6 (4*D@(D"L4R,F8@6 @D(">42"P4,6.

3.2.10. ;''E D,8@<,>*@&": 4FB@:\2@&"H\ ;E'7 & D,2@:`P44 2, BD4>bH@6 >" ,(@ *&"*P"H@6

',>,D":\>@6 "FF"<$:,,, 8@H@D"b BD@N@*4:" & %,>, & 1991 (@*J. ="*2@D 2" ;E'7 @FJV,FH&:b,HFb

;,0*J>"D@*>@6 F:J0$@6 &D"V,>4b 1,<:4 ( ;E%1). ;E'7 B,D4@*4R,F84 >"N@*4H BD"8H4R,F8@,

&@B:@V,>4, & &4*, <,0*J>"D@*>ZN @B@D>ZN (,@*,24R,F84N F,H,6 (International Terrestrial
Reference Frames, ITRF) ( >"BD4<,D, Boucher et al., 1996, 1998), 8@H@DZ, @BD,*,:b`HFb F
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B@<@V\` 8@@D*4>"H 4 F8@D@FH,6 & Db*, H@R,8 ;E%1, D"2$D@F">>ZN B@ &F,<J <4DJ (McCarthy,
1996).

3.2.11. %@ &F,N F:JR"bN, 8@(*" >" @F>@&, *">>ZN 42 D,*"8P46 ITRF 2" H@H 4:4 4>@6 (@*

HD,$J,HFb &ZR4F:4H\ (,@*,24R,F84, 8@@D*4>"HZ ( φ, λ, h), $J*,H 4FB@:\2@&"H\Fb ^::4BF@4*,
BD4&b2">>Z6 8 GRS80, 8@H@DZ6 $Z: BD4>bH ;''E & D,2@:`P44 7 >" ,(@ F,<>"*P"H@6

',>,D":\>@6 "FF"<$:,,, 8@H@D"b BD@N@*4:" & 7">$,DD, & 1979 (@*J (Moritz, 1984).

3.2.12. ;'? 0, & 8"R,FH&, <,0*J>"D@*>@(@ FH">*"DH" @BD,*,:,>4b (4*D@(D"L4R,F84N BJ>8H@&

D,8@<,>*J,H 4FB@:\2@&"H\ WGS84 - F@(:"F>@ ,, H,N>4R,F8@6 D,2@:`P44 B1.1 4 FB,P4":\>Z<

BJ$:48"P4b< 44 4 52 (International Hydrographic Organization, 1988, 1993). )@

WGS84FJV,FH&@&":@ ,V, HD4 D,*"8P44 ^H@6 F4FH,<Z @HFR,H": WGS60, WGS66 4 WGS72.

3.2.13. 7@<4FF4b @H<,R",H, RH@ *:b &F,N BD"8H4R,F84N P,:,6 BD4 @BD,*,:,>44 8@@D*4>"H,
J8"2Z&",<ZN & BD,*FH"&:,>44, ITRF94, D,8@<,>*@&">>"b ;''E, 4 WGS84 (G873),
D,8@<,>*@&">>"b ;'?, <@(JH FR4H"H\Fb ^8&4&":,>H>Z<4 &"D4"P4b<4 ;E'7. ',@*,24R,F84,

8@@D*4>"HZ, BD4&b2">>Z, 8 @*>@6 42 ^H4N F4FH,<, $J*JH D"FF<"HD4&"H\Fb 7@<4FF4,6 & 8"R,FH&,

^8&4&":,>H>ZN *DJ(@6.

3.2.14. 7@<4FF4b @F@$@ J8"2Z&",H >" &"0>@, 2>"R,>4, (,@*,24R,F84N <"H,D4":@& ;,0*J>"D@*>@6

F:J0$Z ':@$":\>@6 F4FH,<Z @BD,*,:,>4b 8@@D*4>"H ( 'E?7) (International Global
Positioning System (GPS) Service), 8 8@H@DZ< (@FJ*"DFH&" 4<,`H F&@$@*>Z6 *@FHJB (Neilan
et al., 1997). =":4R4, &D,<,>>ZèN B@BD"&@8 4 H@R>ZN ^L,<,D4* 8D"6>, B@:,2>@ *:b &Z&,*,>4b

(,@*,24R,F84N 8@@D*4>"H & D"2:4R>ZN D,*"8P4bN ITRF $,2 F4FH,<"H4R,F84N B@(D,T>@FH,6,
>"<,D,>>@ BD4&>@F4<ZN & F4(>": FBJH>48" GPS F4FH,<@6 " 42$4D"H,:\>@(@ >":4R4b".

3.2.15. 7@<4FF4b BD42>",H, RH@ ^H" F4FH,<" @FH",HFb >"4$@:,, 8DJB>Z< 4FH@R>48@<

B@(D,T>@FH,6 BD4 @BD,*,:,>44 8@@D*4>"H WGS84>" @F>@&, ^L,<,D4*, B,D,*"&",<ZN FBJH>48"<4

GPS. 3FB@:\2@&">4, <"H,D4":@& ;,0*J>"D@*>Z6 F:J0$Z 'E?7 b&:b,HFb F"<Z< >,*@D@(4<,
*@FHJB>Z< 4 H@R>Z< FD,*FH&@< @BD,*,:,>4b BJ>8H@& WGS84 (G873) B@FD,*FH&@< ITRF94.

3.2.16. 7@<4FF4b BD42>",H, RH@ B,D,FR,H 42 @*>@6 F4FH,<Z 8@@D*4>"H & *DJ(J` <@0,H @8"2"H\Fb

&,F\<" F:@0>@6 2"*"R,6 (Vanícek, 1990, 1992). % >,8@H@DZN F:JR"bN @P,>8" B"D"<,HD@&

B,D,FR,H" <,0*J D"2:4R>Z<4 &"D4"P4b<4 @*>@6 4 H@6 0, ;E'7 J0, &ZB@:>,> 8"8@6- :4$@
<,0*J>"D@*>@6 >"JR>@6 @D(">42"P4,6. ="BD4<,D, ;E%1 BJ$:48J,H *,6FH&J`V4, >" H@H 4:4 4>@6

B,D4@* B"D"<,HDZ B,D,FR,H" 42 @*>@6 D,*"8P44 ITRF & *DJ(J` (McCarthy, 1996). A"D"<,HDZ

B,D,FR,H", D"FFR4H">>Z, ;E%1, 4 4N <"H,<"H4R,F8@, &ZD"0,>4, D"FF<"HD4&"`HFb 7@<4FF4,6 &

8"R,FH&, *@BJFH4<ZN (,@*,24R,F84N <,H@*48 & BD,*FH"&:,>44, & 8@H@D@< 4FB@:\2J,HFb B,D,FR,H 42

8"8@6- :4$@ @*>@6 D,*"8P44 ITRF & *DJ(J`.

3.2.17. ?*>"8@ @P,>8" B"D"<,HD@& B,D,FR,H" 42 >"P4@>":\>@6 F4FH,<Z 8@@D*4>"H & H@H 4:4 4>@6

&"D4">H ;E'7 BD,*FH"&:b,H F@$@6 (@D"2*@ $@:,, F:@0>J` 2"*"RJ. ="Db*J F BD,@$D"2@&">4b<4 B@

F,<4 B"D"<,HD"<: HD,< 0,FH84< &D"V,>4b<, HD,< 0,FH84< B"D"::,:\>Z< B,D,>@F"< 4 42<,>,>4` <"FTH"$" -
H"8@6 B,D,FR,H BD,*B@:"(",H 4 *DJ(4, *,L@D<"P44. 7@<4FF4b X ;,0*J>"D@*>@6 (,@*,24R,F8@6

"FF@P4"P44 ( ;'!) 2">4<",HFb F,6R"F D"2D"$@H8@6 <,H@*48 B,D,FR,H" 42 @*>4N F4FH,< 8@@D*4>"H &

*DJ(4,. 7@<4FF4b B@ (D">4P"< 8@>H4>,>H":\>@(@ T,:\L" @H<,R",H, RH@ & BD@T:@< *:b D,T,>4b

^H@6 BD@$:,<Z $Z:@ D"2D"$@H">@ >,F8@:\8@ <,H@*48 ( >"BD4<,D, Applebaum, 1982) 4 RH@

BD,*BD4>4<":4F\ B@BZH84 4N BD"8H4R,F8@(@ &@B:@V,>4b, >"BD4<,D BJH,< B,D,FR,H" <>@(4N

:@8":\>ZN F4FH,< 8@@D*4>"H & WGS844 >"@$@D@H (Defense Mapping Agency, 1984). 7@<4FF4b

FR4H",H, RH@ @H&,HFH&,>>@FH\ 2" B@*(@H@&8J &F,N >"JR>@- H,N>4R,F84N *@8"2"H,:\FH& ( &8:`R"b
B,D,FR,H 8@@D*4>"H) *:b @$@F>@&">4b *,:",<@(@ BD,*FH"&:,>4b :,04H & 8@>,R>@< FR,H, >"

BD4$D,0>@< (@FJ*"DFH&,.
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3.2.18. 7@<4FF4b $J*,H @$D"V"H\ @F@$@, &>4<">4, >" JFH">@&:,>4, B"D"<,HD@& B,D,FR,H" 4 4N

<"H,<"H4R,F8@, &ZD"0,>4,, 8@(*" & D"<8"N BD,*FH"&:,>4b BD4$D,0>@(@ (@FJ*"DFH&" 4FB@:\2J,HFb

>"P4@>":\>"b F4FH,<" 8@@D*4>"H, @H:4R"`V"bFb @H ITRF94 4 WGS84 (G873). C@:\ 7@<4FF44

@(D">4R4&",HFb &@2<@0>Z< @$D"V,>4,< F BD@F\$@6 BD,*@FH"&4H\ 4>L@D<"P4` @ (,@*,24R,F84N

8@@D*4>"H"N 4 @BD,*,:,>44 4FN@*>ZN :4>46, 8@H@D"b $Z:" 4FB@:\2@&">" BD4 B@*(@H@&8,

BD,*FH"&:,>4b BD4$D,0>Z< (@FJ*"DFH&@<.

3.3. ',@*,24R,F8@, @BD,*,:,>4, 4FN@*>ZN :4>46

3.3.1. 7@>&,>P4b >, JB@:>@<@R4&",H 7@<4FF4` &Z>@F4H\ 8"84,- :4$@ D,8@<,>*"P44 @H>@F4H,:\>@
BD@&,*,>4b 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db. +, D@:\

@(D">4R4&",HFb B@H,>P4":\>Z<4 2"BD@F"<4 4>L@D<"P44 @H>@F4H,:\>@ (,@*,24R,F84N 8@@D*4>"H 4

@BD,*,:,>4b 4FN@*>ZN :4>46, 4FB@:\2J,<ZN & BD,*FH"&:,>44 BD4$D,0>@(@ (@FJ*"DFH&".

3.3.2. +FH\ H@:\8@ *&" F:JR"b, & 8@H@DZN 7@<4FF4b <@0,H 2"BD@F4H\ (,@*,24R,F8J` 4>L@D<"P4`

@$ 4FN@*>ZN :4>4bN. A,D&Z6: @>" *@:0>" J*@FH@&,D4H\Fb & H@<, RH@ &ZB@:>,>" BD@&,D8"

BD4>"*:,0>@FH4. %H@D@6: ,F:4 & 8"R,FH&, @(D">4R4H,:b & BD,*FH"&:,>44 4FB@:\2J,HFb 350- <4:\>Z6
BD,*,:, 7@<4FF4b <@0,H H"80, FR,FH\ P,:,F@@$D"2>Z< &Z>,FH4 D,8@<,>*"P44 @H>@F4H,:\>@

<,H@*484, 4FB@:\2@&">>@6 BD4 @BD,*,:,>44 ^H@(@ BD,*,:".

3.3.3. 7@<4FF4b BD42>",H, RH@ 7@>&,>P4b >, JB@:>@<@R4&",H ,, &Z>@F4H\ D,8@<,>*"P44

@H>@F4H,:\>@ BD@&,*,>4b &>,T>,6 (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" >" D"FFH@b>44 *@ 200 ;. I

BD4$D,0>@(@ (@FJ*"DFH&", *,:"`V,(@ H"8@, BD,*FH"&:,>4,, >, $J*,H 2"BD"T4&"H\Fb 8"8"b- :4$@
4>L@D<"P4b @$ 4FN@*>ZN :4>4bN, 4FB@:\2@&">4, 8@H@DZN BD4&,:@ 8 JFH">@&:,>4` *">>@(@ @HD,28"

(D">4P 8@>H4>,>H":\>@(@ T,:\L" >" H"8@< D"FFH@b>44.

3.3.4. % FH"H\, 5 BD,*B4FZ&",HFb 4FB@:\2@&"H\ & 8"R,FH&, >@D<":\>@6 4FN@*>@6 :4>44 :4>4`

>"4$@:\T,(@ @H:4&". ?*>"8@ & 7@>&,>P44 >, F@*,D04HFb J8"2">46 @H>@F4H,:\>@ H@R>@(@ 2>"R,>4b

^H@(@ H,D<4>". 7@<4FF4b @H<,R",H, RH@ & BD"8H48, (@FJ*"DFH& 4FB@:\2J,HFb <>@(@ D"2:4R>ZN

@BD,*,:,>46 4 RH@ & @*>4N 4FB@:\2J,HFb $@:,, >42846 >J:\ (:J$4>, R,< & *DJ(4N. =,8@H@DZ,

(@FJ*"DFH&" @*>@&D,<,>>@ 4FB@:\2J`H *&" 4:4 $@:,, @BD,*,:,>46 :4>44 >"4$@:\T,(@ @H:4&" &

D"2>ZN (,@(D"L4R,F84N D,(4@>"N & 2"&4F4<@FH4 @H >J0* FJ*@N@*FH&" BD4 H,N 4:4 4>ZN

D,(4@>":\>ZN BD4:4&>@- @H:4&>ZN D,04<"N. C"2>Z, :4>44 >"4$@:\T,(@ @H:4&" & @$Z*,>>@<

B@Db*8, 4FB@:\2J`HFb *:b 42@$D"0,>4b BD@L4:b $,D,(@&@6 :4>44 >" @L4P4":\>ZN <@DF84N 8"DH"N.

3.3.5. 7@<4FF4b FR4H",H, RH@ >":4P@ ,*4>@@$D"2>"b 4 T4D@8"b BD"8H48" (@FJ*"DFH&,
@BD"&*Z&"`V"b BD4,<:,<@FH\ <>@0,FH&" 4>H,DBD,H"P46 :4>44 >"4$@:\T,(@ @H:4&". %F, @>4

FR4H"`HFb @*4>"8@&@ *,6FH&4H,:\>Z<4 & BD,*FH"&:,>44.

3.3.6. 7@<4FF4b F@2>",H, RH@ FJV,FH&J`H D"2:4R>Z, <,H@*Z B,D,FR,H" >J:b (:J$4> *:b

JFH">@&:,>4b :4>44 >"4$@:\T,(@ @H:4&" >" JR"FH8"N $,D,(@&@6 :4>44, (*, >,H LJHTH@8@&. A@

8"0*@<J BD,*FH"&:,>4` 7@<4FF4b <@0,H HD,$@&"H\ 4FN@*>J` H,N>4R,F8J` 4>L@D<"P4` @

<,H@*@:@(44, 4FB@:\2@&">>@6 BD4$D,0>Z< (@FJ*"DFH&@< *:b ^H@6 P,:4.

3.3.7. % FH"H\bN 7, 9, 10 4 47 (@FJ*"DFH&"< BD,*@FH"&:b,HFb BD"&@ BD@&@*4H\ BDb<Z,,
2"<Z8"`V4, 4 "DN4B,:"0>Z, 4FN@*>Z, :4>44. % 7@>&,>P44 >, JH@R>b,HFb (,@*,24R,F8@,

@BD,*,:,>4, ^H4N 4FN@*>ZN :4>46. % F:JR", BDb<ZN 4FN@*>ZN :4>46, BD@&@*4<ZN & F@@H&,HFH&44

F B@:@0,>4b<4 FH"H\4 7, & BD"8H48, (@FJ*"DFH& @BbH\- H"84 BD4>bH@ B@ <,>\T,6 <,D, *&"
@BD,*,:,>4b: :@8F@*D@<44 4 ^::4BF@4*>Z, @DH@*D@<44 (United Nations, 1989).

3.3.8. % F@@H&,HFH&44 F JFH">@&4&T,6Fb FD,*4 (@FJ*"DFH& BD"8H48@6, 7@<4FF4b $J*,H BD42>"&"H\

BDb<Z,, 2"<Z8"`V4, 4:4 "DN4B,:"0>Z, 4FN@*>Z, :4>44, @BD,*,:,>>Z, :4$@ @DH@*D@<4b<4, :4$@
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:@8F@*D@<4b<4. ?*>"8@ BD,*FH"&:b`V4< (@FJ*"DFH&@< <@0,H B@F:,*@&"H,:\>@ 4FB@:\2@&"H\Fb

H@:\8@ @*>@ @BD,*,:,>4, *:b &F,N ,(@ 4FN@*>ZN :4>46. % F:JR", :@8F@*D@<46 7@<4FF4b $J*,H

4FB@:\2@&"H\ @BD,*,:,>4, :4>44 B@FH@b>>@(@ "24<JH" >" B@&,DN>@FH4 (,@*,24R,F8@(@ D,L,D,>P-
^::4BF@4*" (Bowring, 1985). 7@<4FF4b D,T4H,:\>@ >, D,8@<,>*J,H 4FB@:\2@&"H\ b&>@ BDb<Z,

:4>44, $J8&":\>@ BD@&,*,>>Z, >" <@DF84N 8"DH"N D"2:4R>ZN BD@,8P46.

3.3.9. 7@<4FF4b >, &@2D"0",H BD@H4& 8"84N $Z H@ >4 $Z:@ L@D< 4 F@R,H">46 <,H@*@&,
BD4<,>b,<ZN BD4 @BD,*,:,>44 <,FH@B@:@0,>4b 4FN@*>ZN :4>46 (@FJ*"DFH&@< & BD,*FH"&:,>44. %

N@*, D"FF<@HD,>4b BD,*FH"&:,>4b 7@<4FF4b <@0,H 2"BD@F4H\ F:,*J`VJ` (,@*,24R,F8J` 4>L@D<"P4`

@$ 4FN@*>ZN :4>4bN:

• 4FH@R>48 *">>ZN;

• <,H@* &ZB@:>,>4b FX,<84 *:b @BD,*,:,>4b 8@@D*4>"H;

• &D,<b 4 *"H" FX,<84;

• 8@DD,8H4D@&8J *">>ZN;

• "BD4@D>Z, 4:4 "B@FH,D4@D>Z, D"FR,HZ F:JR"6>ZN 4 F4FH,<"H4R,F84N B@(D,T>@FH,6;

(,@*,24R,F8J` F4FH,<J 8@@D*4>"H;

(,@<,HD4R,F8@, @BD,*,:,>4, BDb<ZN, "DN4B,:"0>ZN 4 2"<Z8"`V4N :4>46.

3.4. %>,T>4, (D">4PZ 4 4N *@&,D4H,:\>Z, 2@>Z

3.4.1. ):b JFH">@&:,>4b &>,T>4N (D">4P D"FT4D,>>@(@ 8@>H4>,>H":\>@(@ T,:\L" F@(:"F>@

FH"H\, 76 HD,$J,HFb @BD,*,:4H\ B@ <,>\T,6 <,D, R,HZD, *DJ(4N &>,T>4N BD,*,:", @BD,*,:,>>ZN

F:,*J`V4< @$D"2@<:

• BJH,< @HFR,H" @H >"4$@:,, J*":,>>ZN L48F4D@&">>ZN H@R,8, & 8"0*@6 42 8@H@DZN

H@:V4>" @F"*@R>ZN B@D@* F@FH"&:b,H B@ 8D"6>,6 <,D, 1 BD@P,>H 8D"HR"6T,(@

D"FFH@b>4b @H H"8@6 H@R84 *@ B@*>@04b 8@>H4>,>H":\>@(@ F8:@>";

• >" D"FFH@b>44 60 ; @H B@*>@04b F8:@>";

• >" D"FFH@b>44 350 M @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>"

H,DD4H@D4":\>@(@ <@Db;

• >" D"FFH@b>44 100 M @H 2500- <,HD@&@6 42@$"HZ.

3.4.2. ;,H@*, 4FB@:\2@&"&T46Fb *:b @BD,*,:,>4b &>,T>4N (D">4P H,DD4H@D4":\>@(@ <@Db >"

@F>@&, &Z$@D84 H@R,8 &*@:\ 4FN@*>ZN :4>46, 42>"R":\>@ $Z: @BD,*,:,> #@((F@< (Boggs, 1930)
& 8"R,FH&, <,H@*" 2"<Z8"`V4N *J(. %B,D&Z, @> B@b&4:Fb & BD,*:@0,>44 B@ 8@*4L48"P44

<,0*J>"D@*>@(@ BD"&", &>,F,>>@< *,:,("P4,6 E@,*4>,>>ZN SH"H@& >" '""(F8@6 8@*4L48"P4@>>@6

8@>L,D,>P44 & 1930 (@*J. ]H@H <,H@* *",H &>,T>`` (D">4PJ, 8"0*"b H@R8" 8@H@D@6 >"N@*4HFb

>" BD,*B4F">>@< D"FFH@b>44 @H $:40"6T,6 H@R84 >" B@$,D,0\,. S":@&4P (Shalowitz, 1962,
p. 171) FL@D<J:4D@&": $@:,, ^:,(">H>@, @BD,*,:,>4, ^H@(@ <,H@*", (*, &>,T>bb (D">4P":
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" BD,*FH"&:b,H F@$@6 (,@<,HD4R,F8@, <,FH@ H@R,8, 8"0*"b 42 8@H@DZN b&:b,HFb P,>HD@<

@8DJ0>@FH4, 8@H@D"b &F,(*" F@BD48"F",HFb F $,D,(@&@6 :4>4,6, H. ,. F :4>4,6 >"4$@:\T,(@

@H:4&" 4:4 F <@D4FH@6 (D">4P,6 &>JHD,>>4N &@*".

3.4.3. AD4<,>,>4, <,H@*" 2"<Z8"`V4N *J( >, 2"&4F4H @H L"8H4R,F8@6 T4D4>Z (D">4PZ. G"84<

@$D"2@<, N@Hb ^H@H <,H@* $Z: B,D&@>"R":\>@ D"2D"$@H"> 8"8 4>FHDJ<,>H @BD,*,:,>4b &>,T>,6

(D">4PZ H,DD4H@D4":\>@(@ <@Db, <"H,<"H4R,F84 @> & D"&>@6 FH,B,>4 BD4<,>4< 4 *:b JFH">@&:,>4b

&>,T>,6 (D">4PZ *DJ(4N <@DF84N BD@FHD">FH& >" @F>@&, <,D4H,:\>@(@ 8D4H,D4b.

3.4.4. 7@<4FF4b FR4H",H BD4<,>,>4, & BD,*FH"&:,>44 <,H@*" 2"<Z8"`V4N *J( >" B@&,DN>@FH4

(,@*,24R,F8@(@ D,L,D,>P- ^::4BF@4*" *@BJFH4<@6 <,H@*48@6 @BD,*,:,>4b &>,T>4N (D">4P >" @F>@&,

D"FFH@b>4b @H $:40"6T4N H@R,8, D"FB@:@0,>>ZN >" 4FN@*>ZN :4>4bN, 2500- <,HD@&@6 42@$"H, 4:4

B@*>@044 F8:@>". AD"8H4R,F84 ^H@H <,H@* @FJV,FH&:b,HFb BJH,< 4H,D"H4&>@(@ D,T,>4b F4FH,<Z

:4>,"D42@&">>ZN JD"&>,>46 D"FFH@b>4b & D,2,8P4@>>@6 <"H,<"H4R,F8@6 <@*,:4. QH@$Z @$,FB,R4H\

">":42 &F,N &@2<@0>ZN 8@<$4>"P46 B"D H@R,8 4 B@FHD@,>4, &>,T>,6 (D">4PZ 4<,>>@ @H

$:40"6T4N H@R,8, D,8@<,>*J,HFb 4FB@:\2@&"H\ 4FR,DBZ&"`V46 ":(@D4H< 8@<$4>"H@D>@(@ B@4F8".

3.4.5. %ZT,JB@<b>JH"b D,2,8P4@>>"b <@*,:\ @F>@&Z&",HFb >" D,T,>44 L@D<J:4DJ,<ZN & (,@*,244

2"*"R BDb<@(@ 4 @$D"H>@(@ @BD,*,:,>4b 8@@D*4>"H. 1" B@F:,*>4, *&" FH@:,H4b &ZD"$@H">@ <>@(@

FB@F@$@& D,T,>4b ^H4N 8:"FF4R,F84N 2"*"R. 3N <@0>@ D"2$4H\ >" HD4 T4D@84, 8"H,(@D44,
@F>@&Z&"bF\ >" F:,*J`V,<: 4>H,(D"P4b *4LL,D,>P4":\>ZN JD"&>,>46; BD,@$D"2@&">4, B@:bD>@(@

HD,J(@:\>48" ^::4BF@4*" & 8@>P,>HD4R,F8J` FL,DJ; B,D,>@F D"&>@J(@:\>@6 BD@,8P44 F ^::4BF@4*"

>" FL,DJ (Schnadelbach, 1974). 7@<4FF4b >, @H*",H BD,*B@RH,>4b 4FB@:\2@&">4` 8"8@6- :4$@
@*>@6 L@D<J:Z 4 F@2>",H, RH@ BD"&4:\>@, BD4<,>,>4, >,8@H@DZN 42 >4N *@:0>@ BD4&,FH4 8

4*,>H4R>Z< D,2J:\H"H"<.

3.4.6. 7@<4FF4b BD42>",H FJV,FH&@&">4, <,H@*" B"D"::,:\>ZN HD"FF *:b @BD,*,:,>4b &>,T>4N

(D">4P <@DF84N BD@FHD">FH& @H BDb<ZN 4FN@*>ZN :4>46, BD,*B4F">>@(@ ;,0*J>"D@*>Z< EJ*@< &

*,:, @$ ">(:@- >@D&,0F8@< DZ$@BD@<ZF:@&@< FB@D,, D"FF<"HD4&"&T,<Fb & 1951 (@*J. ]H@H <,H@*

BD,*FH"&:b,H F@$@6 @$@$V,>4, <,H@*" 2"<Z8"`V4N *J( *:b F:JR",& >,BD,DZ&>ZN BDb<ZN,
2"<Z8"`V4N 4 "DN4B,:"0>ZN 4FN@*>ZN :4>46.

3.4.7. 7@<4FF4b FR4H",H 4FB@:\2@&">4, & BD,*FH"&:,>44 <,H@*" B"D"::,:\>ZN HD"FF >"

B@&,DN>@FH4 (,@*,24R,F8@(@ D,L,D,>P- ^::4BF@4*" BD4,<:,<@6 <,H@*48@6 *:b JFH">@&:,>4b &>,T>4N
(D">4P >" D"FFH@b>44 200 ; 4 350 ; @H $:40"6T4N H@R,8, D"FB@:@0,>>ZN >" BDb<ZN,
2"<Z8"`V4N 4 "DN4B,:"0>ZN 4FN@*>ZN :4>4bN, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@

<@Db.

3.4.8. ;"H,<"H4R,F8"b <@*,:\ JFH">@&:,>4b &>,T>4N (D">4P @H BDb<ZN 4FN@*>ZN :4>46 >"

B@&,DN>@FH4 (,@*,24R,F8@(@ D,L,D,>P- ^::4BF@4*" HD,$J,H $@:,, HDJ*@,<84N D"FR,H@&, >,0,:4 <,H@*

2"<Z8"`V4N *J(. ?> BD,*B@:"(",H B@F:,*@&"H,:\>@, BD4<,>,>4, &ZT,J8"2">>ZN BDb<ZN 4

@$D"H>ZN D"FR,H@& B@ $@:\T@6 F,D44 H@R,8 &*@:\ BDb<ZN, 2"<Z8"`V4N 4 "DN4B,:"0>ZN 4FN@*>ZN

:4>46.

3.4.9. ):b P,:,6 JBD@V,>4b & *&JN &ZT,JB@<b>JHZN L@D<J:4D@&8"N >, F@*,D04HFb FFZ:@8 >"

BD4&>,F,>4, "BD4@D>@6 FH"H4FH4R,F8@6 4>L@D<"P44 @ <,FH@B@:@0,>44 4FN@*>ZN :4>46. ="

BD"8H48, H"8J` 4>L@D<"P4` F:,*J,H BD4&>@F4H\ & P,:bN D"FR,H" *@&,D4H,:\>@6 2@>Z,
N"D"8H,D42J`V,6 *">>J` (D">4PJ (Sjorberg, 1996). ?*>"8@ bF>@, RH@ &Z&,*,>>"b <@DF8"b

(D">4P" >48@(*" >, $J*,H D"FFR4H">" H@R>,,, R,< <,FH@B@:@0,>4, F"<4N 4FN@*>ZN :4>46, 4

B@^H@<J (@FJ*"DFH&"<, FHD,<bV4<Fb *@$4H\Fb 8"8 <@0>@ $@:\T,6 H@R>@FH4 BD4 JFH">@&:,>44 F&@4N

&>,T>4N (D">4P, F:,*J,H BD,0*, &F,(@ F@FD,*@H@R4H\ &>4<">4, >" H@R>@FH4 4N 4FN@*>ZN :4>46.
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3.4.10. 7@<4FF4b D,T4H,:\>@ >, D,8@<,>*J,H BD4<,>bH\ <,H@*Z 2"<Z8"`V4N *J( 4 B"D"::,:\>ZN

HD"FF F 4FB@:\2@&">4,< (D"L4R,F84N B@FHD@,>46 @H DJ84 >" $J<"0>ZN <@DF84N 8"DH"N.
3F8"0,>4b, B@:JR",<Z, & D,2J:\H"H, BD4FJV4N 8"DH@(D"L4R,F84< BD@,8P4b< L"8H@D@& <"FTH"$",
4 >,BD4<,>4<@FH\ BD4>P4B@& ,&8:4*@&@6 (,@<,HD44 8 B@&,DN>@FH4 (,@*,24R,F8@(@ ^::4BF@4*"

*,:"`H ^HJ <,H@*48J >,BD4,<:,<@6.

3.4.11. 7@<4FF4b @H<,R",H HD4 >"$:`*,>4b, F*,:">>ZN '4*,:,< $@:,, R,< B@:FH@:,H4b >"2"*

(Gidel, 1932, p. 510): &@- B,D&ZN, <,0*J B@$,D,0\,< 4 (D">4P,6 >,H B"D"::,:42<";
&@- &H@DZN, &>,T>bb (D">4P" BD@V,, R,< >@D<":\>"b 4FN@*>"b :4>4b; " F"<@, (:"&>@, -
BD@&,*,>4, &>,T>,6 (D">4PZ @F>@&Z&",HFb :4T\ >" >,F8@:\84N H@R8"N. %@2<@0>@, >, B@HD,$J,HFb

BD,*FH"&:bH\ *">>Z, B@ &F,6 BD@Hb0,>>@FH4 B@$,D,0\b, &F,6 2500- <,HD@&@6 42@$"H, 4:4 &F,<J
BD@Hb0,>4` B@*>@04b F8:@>". =,@$N@*4<@ @BD,*,:4H\ :4T\ <,FH@B@:@0,>4, >"4$@:,,

&Z*"`V4NFb & <@D, H@R,8, >" 8@H@DZN, & FJV>@FH4, 4 @F>@&Z&",HFb JFH">@&:,>4, &>,T>,6

(D">4PZ.
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4. 2500- <,HD@&"b<,HD@&"b 42@$"H"42@$"H"

4.1. A@FH">@&8" BD@$:,<Z: BJ>8H 5
4.2. 3FH@R>484 *">>ZN 4 (4*D@(D"L4R,F84N 42<,D,>46

4.3. #"H4<,HD4R,F8"b <@*,:\

4.4. %Z$@D H@R,8 *:b BD@&,*,>4b 100- <4:\>@6 (D">4PZ

4.1. A@FH">@&8" BD@$:,<Z: BJ>8H 5

4.1.1. 7@<4FF4b BD42>",H, RH@ 2500- <,HD@&"b 42@$"H" BD,*FH"&:b,H F@$@6 RD,2&ZR"6>@ &"0>J`
N"D"8H,D4FH48J *:b @FJV,FH&:,>4b FH"H\4 76. ?>" :,04H & @F>@&, BD4<,>,>4b @*>@(@ 42

@(D">4R4H,:,6 8 L@D<J:\>Z< :4>4b< *:b B@FHD@,>4b &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L".
E@(:"F>@ BJ>8HJ 5, @>" BD,*FH"&:b,H F@$@6 4FN@*>J` :4>4` @HFR,H", @H 8@H@D@6 @H<,Db,HFb :4>4b

>" D"FFH@b>44 100 ;:

" K48F4D@&">>Z, H@R84, F@FH"&:b`V4, :4>4` &>,T>4N (D">4P 8@>H4>,>H":\>@(@

T,:\L" >" <@DF8@< *>,, BD@&,*,>>J` & F@@H&,HFH&44 F BJ>8H@< 4 (a) (i) 4 (ii),
*@:0>Z >"N@*4H\Fb >, *":,, 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb

T4D4>" H,DD4H@D4":\>@(@ <@Db, 4:4 >, *":,, 100 <@DF84N <4:\ @H 2500- <,HD@&@6 42@$"HZ,
8@H@D"b BD,*FH"&:b,H F@$@6 :4>4`, F@,*4>b`VJ` (:J$4>Z & 2500 <,HD@&".

4.1.2. % @F@$@< F:JR", B@*&@*>ZN ND,$H@& BD@&,*,>4, :4>44 >" D"FFH@b>44 100 ; @H

2500- <,HD@&@6 42@$"HZ *:b JFH">@&:,>4b &>,T>4N (D">4P D"FT4D,>>@(@ 8@>H4>,>H":\>@(@ T,:\L"

4FB@:\2@&"H\ >,:\2b. % BJ>8H, 6 FL@D<J:4D@&">@ 4F8:`R,>4, *:b F:JR"b B@*&@*>ZN

&@2&ZT,>>@FH,6, 8@(*" BD@&,*,>4, H"8@6 :4>44 >,@$N@*4<@:

" =,F<@HDb >" B@:@0,>4b BJ>8H" 5, >" B@*&@*>ZN ND,$H"N &>,T>4, (D">4PZ

8@>H4>,>H":\>@(@ T,:\L" >, &ZN@*bH 2" BD,*,:Z 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H

8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db. ="FH@bV46 BJ>8H >, BD4<,>b,HFb 8

B@*&@*>Z< &@2&ZT,>>@FHb<, 8@H@DZ, b&:b`HFb ,FH,FH&,>>Z<4 8@<B@>,>H"<4 <"H,D48@&@6

@8D"4>Z, H"84<, 8"8 ,, B:"H@, B@*>bH4b, &2*JH4b, $">84 4 @HD@(4".

4.2. 3FH@R>484 *">>ZN 4 (4*D@(D"L4R,F84N 42<,D,>46

4.2.1. A@:>"b $"2" $"H4<,HD4R,F84N *">>ZN, 4FB@:\2@&">>ZN BD4 BD@&,*,>44 2500- <,HD@&@6
42@$"HZ, & D"<8"N BD,*FH"&:,>4b <@0,H &8:`R"H\ :4T\ F@R,H">4, F:,*J`V4N *">>ZN:

• 42<,D,>4b @*>@:JR,&Z< ^N@:@H@<;

• 42<,D,>4b <>@(@:JR,&Z< ^N@:@H@<;

• $"H4<,HD4R,F84, 42<,D,>4b (4*D@:@8"H@D@< $@8@&@(@ @$2@D";

4>H,DL,D@<,HD4R,F84, 42<,D,>4b (4*D@:@8"H@D@< $@8@&@(@ @$2@D";

• $"H4<,HD4R,F84, 42<,D,>4b, &Z&,*,>>Z, 42 *">>ZN F,6F<@D"2&,*84 <,H@*@<

@HD"0,>>ZN &@:>.

4.2.2. 7@<4FF4b $J*,H D"FF<"HD4&"H\ 42<,D,>4b @*>@:JR,&Z< 4 <>@(@:JR,&Z< ^N@:@H@< & 8"R,FH&,

(:"&>@(@ 4FH@R>48" *">>ZN *:b BD@&,*,>4b 2500- <,HD@&@6 42@$"HZ. %F, BD@R4, *@BJFH4<Z,
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F&,*,>4b, B@:JR,>>Z, F B@<@V\` (4*D@:@8"H@D@& $@8@&@(@ @$2@D" 4 F,6F<4R,F8@6 D"2&,*84

<,H@*@< @HD"0,>>ZN &@:>, $J*JH D"FF<"HD4&"H\Fb & 8"R,FH&, @$V,6 *@B@:>b`V,6 4>L@D<"P44.

4.2.3. ?*>"8@, $"H4<,HD4R,F8"b 4>L@D<"P4b, B@:JR,>>"b F B@<@V\` F,6F<@D"2&,*84 <,H@*@<

@HD"0,>>ZN &@:> 4 4>H,DL,D@<,HD4R,F84N 42<,D,>46 (4*D@:@8"H@D@< $@8@&@(@ @$2@D", <@0,H

D"FF<"HD4&"H\Fb & 8"R,FH&, (:"&>@(@ 4FH@R>48" 4>L@D<"P44 & BD,*FH"&:,>44 *:b P,:,6 BD@&,*,>4b

2500- <,HD@&@6 42@$"HZ & @F@$ZN F:JR"bN, 8"8 H@ D"6@>Z, B@8DZHZ, :\*@<. 7@<4FF4b <@0,H

@$D"V"H\ @F@$@, &>4<">4, >" 8":4$D@&@R>J` 4 4>J` 8@DD,8H4D@&8J ^H4N *">>ZN.

4.2.4. '4*D@:@8"H@DZ $@8@&@(@ @$2@D" BD,*FH"&:b`H F@$@6 (4$D4*>Z, 42<,D4H,:\>Z, F4FH,<Z,
F@$4D"`V4, D"FR,H>Z, *">>Z, 8"8 @$ J8:@>, <@DF8@(@ *>", H"8 4 @ $"H4<,HD44. +F:4

B@:JR",<Z, F 4N B@<@V\` F&,*,>4b @$ J8:@>, <@DF8@(@ *>" <@(JH 4<,H\ &"0>@, 2>"R,>4, &

*DJ(4N R"FHbN BD,*FH"&:,>4b ( >"BD4<,D, H"<, (*, 4*,H D,R\ @$ JFH">@&:,>44 B@*>@04b

F8:@>"), H@ *:b P,:,6 BD@&,*,>4b 2500- <,HD@&@6 42@$"HZ $J*,H D"FF<"HD4&"H\Fb H@:\8@ 4N

$"H4<,HD4R,F846 8@<B@>,>H.

4.2.5. #"H4<,HD4R,F84, *">>Z,, B@:JR,>>Z, F B@<@V\` "&4"P4@>>ZN :"2,D>ZN :@8"H@D@&

( :4*"D@&), <@(JH @8"2"H\Fb @F@$,>>@ P,>>Z<4 *:b B@:JR,>4b $"H4<,HD4R,F8@6 4>L@D<"P44 @

<,:8@&@*>ZN JR"FH8"N, &8:`R,>>ZN & BD,*FH"&:,>4,. ?*>"8@ :"2,D>@, BD@L4:4D@&">4, ( JF4:,>4,
F&,H@&ZN F4(>":@& <,H@*@< FH4<J:4D@&">4b 42:JR,>4b) b&>@ >,BD4,<:,<@ *:b BD@&,*,>4b

2500- <,HD@&ZN 42@$"H 4:4 *:b D"6@>" <@DF8@(@ *>", F&b2">>@(@ F @F>@&">4,< 8@>H4>,>H":\>@(@

F8:@>".

4.2.6. )DJ(4, 4FH@R>484 4>L@D<"P44, 8"8- H@ $"H4<,HD4R,F84, *">>Z, FBJH>48@&@6 ":\H4<,HD44
4:4 &4*,@42@$D"0,>4b, B@:JR,>>Z, F B@<@V\` (4*D@:@8"H@D" $@8@&@(@ @$2@D", >, $J*JH FR4H"H\Fb

*@BJFH4<Z<4 *:b P,:4 BD@&,*,>4b 2500- <,HD@&@6 42@$"HZ. M@Hb ^H" 4>L@D<"P4b <@0,H @8"2"H\Fb

B@:,2>@6 & 8"R,FH&, *@B@:>4H,:\>@6 8"R,FH&,>>@6 4>L@D<"P44, BD,*FH"&:,>>@6 & @$@F>@&">4,

*DJ(4N R"FH,6 BD,*FH"&:,>4b, @>" >, $J*,H D"FF<"HD4&"H\Fb BD4 BD@&,*,>44 ^H@6 4:4 8"8@6- :4$@
4>@6 42@$"HZ. ?*>"8@ ^H4 *">>Z, $J*JH FR4H"H\Fb *@BJFH4<Z<4 & 8"R,FH&, &FB@<@("H,:\>@6

4>L@D<"P44 & BD,*FH"&:,>44.

4.2.7. A@:>@, H,N>4R,F8@, @B4F">4, $"2Z $"H4<,HD4R,F84N *">>ZN, 4FB@:\2@&">>ZN BD4

BD@&,*,>44 2500- <,HD@&@6 42@$"HZ, $J*,H &8:`R"H\ F:,*J`VJ` 4>L@D<"P4`:

• 4FH@R>48 *">>ZN;

• <,H@*Z 4 8:"FF4L48"P4b BD@<,D@& (:J$4>;

• F4FH,<" (,@*,24R,F84N 8@@D*4>"H, <,H@*Z 4 B@(D,T>@FH4 >"&4("P4@>>@6 :@8"P44;

• &D,<b 4 *"H" BD@<,D@&;

• 8@DD,8H4D@&8" *">>ZN: F8@D@FH\ 2&J8" >" &F,6 BD@Hb0,>>@FH4 HD",8H@D44 :JR",
8":4$D@&8", BD4:4&Z 4 BD@R.;

• "BD4@D>Z, 4:4 "B@FH,D4@D>Z, D"FR,HZ F:JR"6>ZN 4:4 F4FH,<"H4R,F84N B@(D,T>@FH,6.
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4.2.8. !BD4@D>"b @P,>8" B@(D,T>@FH4 & BD@<,D, (:J$4> (s) <@0,H D"FFR4HZ&"H\Fb B@ F:,*J`V,6

<,0*J>"D@*>@ BD4>bH@6 L@D<J:,:

s = (a 2 + (b N d ) 2 ) ½,

(*,:

a - B@FH@b>>"b B@(D,T>@FH\ & @BD,*,:,>44 (:J$4>Z ( FJ<<" &F,N B@FH@b>>ZN
B@(D,T>@FH,6);

b N d - B@(D,T>@FH\, 2"&4FbV"b @H 2>"R,>4b (:J$4>Z ( FJ<<" &F,N (:J$4>@2"&4F4<ZN
B@(D,T>@FH,6);

b - <>@04H,:\ (:J$4>@2"&4F4<@6 B@(D,T>@FH4;

d - (:J$4>", -

F 95- BD@P,>H>Z< *@&,D4H,:\>Z< 4>H,D&":@< (IHO, 1998).

4.2.9. !B@FH,D4@D>@, @BD,*,:,>4, B@(D,T>@FH4 <@0,H $ZH\ &ZB@:>,>@ F B@<@V\`

8@&"D4"P4@>>@6 <"HD4PZ D"FR,H>ZN B"D"<,HD@& (:J$4>Z, B@:JR",<@6 BJH,< 8@DD,8H4D@&84

B,D,@BD,*,:,>>@6 F4FH,<Z :4>,6>ZN JD"&>,>46, F@FH"&:,>>ZN >" @F>@&, :4>46 BD@<,D" (:J$4>

( FD. Vanícek and Krakiwsky, 1982, p. 213).

4.2.10. AD4$D,0>Z, (@FJ*"DFH&" <@(JH 4FB@:\2@&"H\ <,H@* "B@FH,D4@D>@6 @P,>84 B@(D,T>@FH4,
8@(*" 4<,,HFb 42$ZH@R>"b 4>L@D<"P4b, B@2&@:b`V"b @P,>4H\ 8"R,FH&@ ND@>@:@(4R,F84N

$"H4<,HD4R,F84N *">>ZN, B@ 8@H@DZ< @HFJHFH&J`H 8@@D*4>"HZ, F&,*,>4b @ <,H@*"N 42<,D,>4b 4

H,N>4R,F8@, @B4F">4,.

4.3. #"H4<,HD4R,F8"b <@*,:\

4.3.1. AD,*FH"&:,>4, $J*,H &8:`R"H\ >,@$N@*4<Z, 8"DH@(D"L4R,F84, <"H,D4":Z *:b 42@$D"0,>4b

2500- <,HD@&@6 42@$"HZ, B@:JR,>>Z, >" @F>@&, F@FH"&:,>>@6 $"2Z $"H4<,HD4R,F84N *">>ZN. ]H4

8"DH@(D"L4R,F84, <"H,D4":Z <@(JH $ZH\ BD,*FH"&:,>Z & F:,*J`V,6 ">":4H4R,F8@6 4:4 P4LD@&@6

L@D<,:

• *&JN<,D>Z, $"H4<,HD4R,F84, BD@L4:4;

• HD,N<,D>Z, $"H4<,HD4R,F84, <@*,:4;

• <@DF84, 8"DHZ 4 8"DHZ F (@D42@>H":b<4.

4.3.2. 7"0*Z6 8"DH@(D"L4R,F846 <"H,D4":, &8:`R"b <@DF84, 8"DHZ, @L4P4":\>@ BD42>">>Z,

(@FJ*"DFH&@<, $J*,H F@BD@&@0*"H\Fb B@*D@$>Z< @B4F">4,< <"H,<"H4R,F8@6 <,H@*484 4 *">>ZN,
4FB@:\2@&">>ZN *:b ,(@ B@:JR,>4b. 7@<4FF4b $J*,H @$D"V"H\ @F@$@, &>4<">4, >" H@, 8"84<

@$D"2@< P4LD@&Z, 2>"R,>4b BD@<,D" (:J$4> BD,@$D"2J`HFb & ">":4H4R,F84, LJ>8P44.

4.3.3. AD4$D,0>@, (@FJ*"DFH&@ *@:0>@ $J*,H *@8J<,>H":\>@ BD,*FH"&:bH\ F:,*J`VJ`

4>L@D<"P4`:

• <,H@* 4>H,DB@:bP44 4:4 BD4$:40,>4b;
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• B:@H>@FH\ *">>ZN $"H4<,HD4R,F84N 2"<,D@&;

• <@<,>HZ &@FBD4bH4b, 8"8- H@ BD@,8P4b 8"DHZ, &,DH48":\>Z6 4 (@D42@>H":\>Z6

<"FTH"$, 4>H,D&":Z <,0*J (@D42@>H":b<4, ,*4>4PZ 42<,D,>4b, D"F8D"F8" 4 JF:@&>Z,

@$@2>"R,>4b.

4.3.4. %@ &F,N F:JR"bN, 8@(*" $"H4<,HD4R,F8"b 4>L@D<"P4b BD,*FH"&:b,HFb 7@<4FF44 & &4*,

@HL4:\HD@&">>@6 F(:"0,>>@6 " &Z04<84" 42 B,D&@>"R":\>ZN *">>ZN, BD4$D,0>@, (@FJ*"DFH&@

@$,FB,R4&",H B@:>@, @B4F">4, <,H@*484, 4FB@:\2@&">>@6 *:b ,, B@:JR,>4b.

4.3.5. ):b F@FH"&:,>4b BD@FHD">FH&,>>@6 8"DH4>Z ,FH,FH&,>>@(@ BD@*@:0,>4b <@(JH B@HD,$@&"H\Fb

B@:>Z, $"H4<,HD4R,F84, <@*,:4 & HD,N 42<,D,>4bN; @>4 <@(JH @8"2"H\Fb >,@$N@*4<Z<4 *:b

@BD,*,:,>4b &F,6 BD@Hb0,>>@FH4 2500- <,HD@&@6 42@$"HZ, 4<,`V,6 @H>@T,>4, 8 JFH">@&:,>4`

100- <4:\>@6 &>,T>,6 (D">4PZ.

4.3.6. 7@<4FF4b F@2>",H, RH@ >" <@DF8@< *>, <@(JH BD4FJHFH&@&"H\ *&JN- 4 HD,N<,D>Z,

D"2:@<>Z, N"D"8H,D4FH484 (Mandelbrot, 1977). ?>" F@2>",H H"80,, RH@ F@FH"&:,>4,

">":4H4R,F8@6 <@*,:4, $J*\ H@ & &4*, >">,F,>>ZN >" 8"DHJ (@D42@>H":,6 4:4 & &4*,

<"H,<"H4R,F8@(@ &ZD"0,>4b, &,*,H 8 (,>,D":42"P44 :4>,6>ZN 4 B@&,DN>@FH>ZN ^:,<,>H@& &

D"2:4R>ZN <"FTH"$"N (Fox and Hayes, 1985). ):b &ZbF>,>4b FH,B,>4 >,@BD,*,:,>>@FH4,
BD4FJV,6 H@6 4:4 4>@6 $"H4<,HD4R,F8@6 <@*,:4, 7@<4FF4b <@0,H BD,*B4FZ&"H\ BD@&,*,>4,

(,@FH"H4FH4R,F84N, LD"8P4@>>ZN, F,6F<@4<BJ:\F>ZN 4 4>ZN ( B@ F&@,<J JF<@HD,>4`) BD@&,D@8 4

">":42@&.

4.3.7. 7@<4FF4b F@2>",H, RH@ H"84, <@<,>HZ, 8"8 <"FTH"$, D"FP&,H8", H4B 8"DHZ 4 H. *.,
F8"2Z&"`HFb >" &@FBD4bH44. ?>4 $J*JH JR4HZ&"H\Fb *:b BD"&4:\>@6 @P,>84 &@FBD4bH4b &"0>ZN

H,N>4R,F84N *,H":,6.

4.4. %Z$@D H@R,8 *:b BD@&,*,>4b 100- <4:\>@6 (D">4PZ

4.4.1. 94>4b, BD@&,*,>>"b >" D"FFH@b>44 100 ; @H 2500- <,HD@&@6 42@$"HZ, &ZFHJB",H &

8"R,FH&, @(D">4R4H,:b &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" &@ &F,N F:JR"bN, 8@(*" ^H"

42@$"H" D"FB@:@0,>" >" D"FFH@b>44 250 ; 4:4 $@:,, @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb

T4D4>" H,DD4H@D4":\>@(@ <@Db.

4.4.2. %Z$@D >" 2500- <,HD@&@6 42@$"H, >"4$@:,, J*"R>ZN H@R,8 *:b @H<,D" 100- <4:\>@(@
BD,*,:" <@0,H $ZH\ >,F:@0>Z<, ,F:4 42@$"HZ BD@FHZ. ?*>"8@, 8@(*" 42@$"HZ 8@<B:,8F>Z 4:4

<>@0,FH&,>>Z, @BD,*,:,>4, H@R,8 >" 2500- <,HD@&@6 42@$"H, 2"HDJ*>b,HFb. G"84, F4HJ"P44

&@2>48"`H & D,2J:\H"H, (,@:@(4R,F84N 4 H,8H@>4R,F84N BD@P,FF@&, @BD,*,:b&T4N L@D<4D@&">4,

>Z>,T>4N <"H,D48@&ZN @8D"4>. % N@*, ^H4N BD@P,FF@& <@(JH L@D<4D@&"H\Fb <>@0,FH&,>>Z,

B@&H@D,>4b 2500- <,HD@&@6 42@$"HZ, >"BD4<,D & D,2J:\H"H, D"2:@<@-, F8:"*8@- 4

>"*&4(@@$D"2@&">4b &*@:\ <"H,D48@&ZN @8D"4>. 1" >,4<,>4,< F&4*,H,:\FH& @$ @$D"H>@< 7@<4FF4b

<@0,H D,8@<,>*@&"H\ 4FB@:\2@&"H\ B,D&J` @H 4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>"

H,DD4H@D4":\>@(@ <@Db, 2500- <,HD@&J` 42@$"HJ, F@@H&,HFH&J`VJ` @$V,6 8@>L4(JD"P44

<"H,D48@&@6 @8D"4>Z.

5. ?BD,*,:,>4,?BD,*,:,>4, B@*>@04bB@*>@04b 8@>H4>,>H":\>@(@8@>H4>,>H":\>@(@ F8:@>"F8:@>" B@B@ H@R8,H@R8, <"8F4<":\>@(@<"8F4<":\>@(@ 42<,>,>4b42<,>,>4b J8:@>"J8:@>" &&

,(@,(@ @F>@&">44@F>@&">44

5.1. A@FH">@&8" BD@$:,<Z: BJ>8H 4
5.2. 3FH@R>484 *">>ZN
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5.3. K4:\HD"P4b 4 F(:"04&">4,

5.4. ?BD,*,:,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>"

5.1. A@FH">@&8" BD@$:,<Z: BJ>8H 4

5.1.1. 7@<4FF4b BD42>",H, RH@ B@*>@04, 8@>H4>,>H":\>@(@ F8:@>" b&:b,HFb 8D"6>, &"0>Z<

^:,<,>H@<, 8@H@DZ6 F:J04H @F>@&@6 *:b 2"b&:,>4b BD"& >" D"FT4D,>>Z6 8@>H4>,>H":\>Z6 T,:\L

4 *:b JFH">@&:,>4b ,(@ &>,T>4N (D">4P. E@(:"F>@ BJ>8HJ 4 (a) (i) 4 (ii), @> b&:b,HFb

4FN@*>@6 :4>4,6, @H 8@H@D@6 @H<,Db,HFb J*":,>4, BD,*,:@&, @BD,*,:b,<ZN L@D<J:\>Z<4

BD"&4:"<4:

"i) :4>4b, BD@&,*,>>"b & F@@H&,HFH&44 F BJ>8H@< 7 BJH,< @HFR,H" @H >"4$@:,, J*":,>>ZN

L48F4D@&">>ZN H@R,8, & 8"0*@6 42 8@H@DZN H@:V4>" @F"*@R>ZN B@D@* F@FH"&:b,H B@

8D"6>,6 <,D, 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b @H H"8@6 H@R84 *@ B@*>@04b

8@>H4>,>H":\>@(@ F8:@>"; :4$@

ii) :4>4b, BD@&,*,>>"b & F@@H&,HFH&44 F BJ>8H@< 7 BJH,< @HFR,H" @H L48F4D@&">>ZN

H@R,8, @HFH@bV4N >, *":,, 60 <@DF84N <4:\ @H B@*>@04b 8@>H4>,>H":\>@(@ F8:@>"".

5.1.2. % BJ>8H, 4 (b) BD,*JF<"HD4&",HFb *&@6>@6 D,04< *:b @BD,*,:,>4b B@*>@04b F8:@>":

" +F:4 >,H *@8"2"H,:\FH& @$ @$D"H>@<, B@*>@04, 8@>H4>,>H":\>@(@ F8:@>" @BD,*,:b,HFb

8"8 H@R8" <"8F4<":\>@(@ 42<,>,>4b J8:@>" & ,(@ @F>@&">44".

5.1.3. E@(:"F>@ H@:8@&">4` 7@<4FF44, B@:@0,>4, @$ @BD,*,:,>44 B@*>@04b F8:@>" B@ H@R8,

<"8F4<":\>@(@ 42<,>,>4b J8:@>" & ,(@ @F>@&">44 4<,,H N"D"8H,D @$V,(@ BD"&4:". ?F>@&>Z,

HD,$@&">4b, @$JF:@&:4&",<Z, *">>Z< B@:@0,>4,<, H"8@&Z:

• J8"2">4, <,FH", @BD,*,:b,<@(@ 8"8 @F>@&">4, 8@>H4>,>H":\>@(@ F8:@>";

• @BD,*,:,>4, <,FH@B@:@0,>4b H@R84 <"8F4<":\>@(@ 42<,>,>4b J8:@>" & @F>@&">44

8@>H4>,>H":\>@(@ F8:@>".

5.1.4. +(@ @FJV,FH&:,>4, $J*,H @D4,>H4D@&"H\Fb >" $"H4<,HD4R,F84,, (,@<@DL@:@(4R,F84, 4

(,@:@(@- (,@L424R,F84, 4FH@R>484 *">>ZN.

5.2. 3FH@R>484 *">>ZN

5.2.1. #"H4<,HD4R,F8"b 4 (,@:@(4R,F8"b 4>L@D<"P4b b&:b`HFb H,< 4FH@R>48@< *">>ZN, 8@H@DZ6

*@:0,> 4FB@:\2@&"H\Fb & (,@<@DL@:@(4R,F8@< ">":42, *:b JFH">@&:,>4b <,FH", @BD,*,:b,<@(@ 8"8

@F>@&">4, 8@>H4>,>H":\>@(@ F8:@>". ):b @BD,*,:,>4b <,FH@B@:@0,>4b H@R84 <"8F4<":\>@(@

42<,>,>4b J8:@>" & @F>@&">44 8@>H4>,>H":\>@(@ F8:@>" $J*,H 4FB@:\2@&"H\Fb H@:\8@

$"H4<,HD4R,F8"b 4>L@D<"P4b.

5.2.2. #"2" $"H4<,HD4R,F84N *">>ZN, 4FB@:\2J,<"b *:b @BD,*,:,>4b B@*>@04b F8:@>",
@HD"0",<@(@ & BD,*FH"&:,>44, <@0,H &8:`R"H\ H@:\8@ *">>Z,, B@:JR,>>Z, F@R,H">4,<:

• 42<,D,>46 @*>@:JR,&Z< ^N@:@H@<;

• 42<,D,>46 <>@(@:JR,&Z< ^N@:@H@<;
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• F<,T">>ZN 42<,D,>46 (4*D@:@8"H@D@< $@8@&@(@ @$2@D";

4>H,DL,D@<,HD4R,F84N 42<,D,>46 (4*D@:@8"H@D@< $@8@&@(@ @$2@D";

• $"H4<,HD4R,F84N 42<,D,>46, &Z&,*,>>ZN 42 *">>ZN F,6F<@D"2&,*84 <,H@*@<

@HD"0,>>ZN &@:>.

5.2.3. 7@<4FF4b $J*,H HD,$@&"H\ B@:>@(@ H,N>4R,F8@(@ @B4F">4b $"2Z $"H4<,HD4R,F84N *">>ZN,
4FB@:\2@&">>@6 BD4 @FJV,FH&:,>44 *">>@(@ B@:@0,>4b. 7D@<, H@(@, @>" $J*,H @BD,*,:bH\, 8"8@6

@H>@F4H,:\>Z6 &,F BD4*"&"H\ 8"0*@<J 42 ^H4N 4FH@R>48@& *">>ZN, F@@$D"2>@ F B@*N@*@<,
BD4<,>b`V4<Fb BD4 @BD,*,:,>44 2500- <,HD@&@6 42@$"HZ ( F<. D"2*,: 4.2).

5.2.4. 7@<4FF4b $J*,H FR4H"H\ *@BJFH4<Z<4 *@8"2"H,:\FH&"<4 4 H"84, $"H4<,HD4R,F84, *">>Z,,
8@H@DZ, F4>H,24D@&">Z & &4*, FN,< 4 BD@L4:,6 42 8"DH@(D"L4R,F84N 4 ">":@(@&ZN 4FH@R>48@&,
@L4P4":\>@ BD42>">>ZN BD4$D,0>Z< (@FJ*"DFH&@<. % F&@` @R,D,*\, ^H4 8"DH@(D"L4R,F84, 4

">":@(@&Z, 4FH@R>484 <@(JH @F>@&Z&"H\Fb H@:\8@ >" F@R,H">44 B,D,R4F:,>>ZN &ZT,

$"H4<,HD4R,F84N 42<,D,>46. E4>H,24D@&">>Z, $"H4<,HD4R,F84, *">>Z, $J*JH F@BD@&@0*"H\Fb

*,H":\>Z< 4 4FR,DBZ&"`V4< H,N>4R,F84< @B4F">4,< BD4<,>b&T,(@Fb <,H@*" 4 $"H4<,HD4R,F84N

42<,D,>46, 4FB@:\2@&"&T4NFb *:b B@:JR,>4b 8"DH@(D"L4R,F84N 4 ">":@(@&ZN 4FH@R>48@&, 42

8@H@DZN @>4 &Z&,*,>Z.

5.2.5. ?H BD4$D,0>@(@ (@FJ*"DFH&" $J*,H HD,$@&"H\Fb BD,*FH"&4H\ *@8J<,>H":\>J` 4>L@D<"P4` B@

F:,*J`V4< 8"DH@(D"L4R,F84< 4 ">":@(@&Z< 4FH@R>48"<:

<,H@*Z 4>H,DB@:bP44 4:4 BD4$:40,>4b;

BD@FHD">FH&,>>"b B:@H>@FH\ 4 BD4&b28" *">>ZN $"H4<,HD4R,F84N 2"<,D@&;

4>L@D<"P4b @ H"84N <@<,>H"N &@FBD4bH4b, 8"8 BD@,8P4b 8"DHZ, &,DH48":\>Z6 4

(@D42@>H":\>Z6 <"FTH"$, 4>H,D&":Z <,0*J (@D42@>H":b<4, ,*4>4PZ 42<,D,>4b,
D"F8D"F8" 4 JF:@&>Z, @$@2>"R,>4b.

5.2.6. #"2Z (,@:@(4R,F84N 4 (,@L424R,F84N *">>ZN, 8@H@DZ, 4FB@:\2J`HFb *:b JFH">@&:,>4b

<,FH", @BD,*,:b,<@(@ & BD,*FH"&:,>44 8"8 @F>@&">4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>",
*@BJF8"`H F@R,H">4b F:,*J`V4N 4FH@R>48@& *">>ZN:

>"HJD>Z, BD@$Z 4 42<,D,>4b;

(,@N4<4R,F84, 4 D"*4@<,HD4R,F84, *">>Z,;

(,@L424R,F84, 42<,D,>4b;

D,2J:\H"HZ FX,<84 (4*D@:@8"H@D@< $@8@&@(@ @$2@D".

5.2.7. )@8"2"H,:\FH&", F@$D">>Z, >" <,FH>@FH4 & &4*, 8,D>@&, $J*JH F@BD@&@0*"H\Fb 4N B@:>Z<

H,N>4R,F84< @B4F">4,< 4 8"H":@0>@6 4>L@D<"P4,6. )">>Z, >"HJD>ZN 42<,D,>46 <@(JH &8:`R"H\

*">>Z, :`$ZN 8"D@H"0>ZN 4:4 *@>>ZN (,@L424R,F84N 42<,D,>46, F@BD@&@0*",<Z, 4N H,N>4R,F84<

@B4F">4,<.

5.2.8. )@8"2"H,:\FH&", F@$D">>Z, & &4*, (,@N4<4R,F84N 4 D"*4@<,HD4R,F84N *">>ZN, H@0, $J*JH

F@BD@&@0*"H\Fb 4N B@:>Z< H,N>4R,F84< @B4F">4,< 4 8"H":@0>@6 4>L@D<"P4,6.
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5.2.9. )@8"2"H,:\FH&", F@$D">>Z, & &4*, (,@L424R,F84N 42<,D,>46, &8:`R"`H &,F\ 8@<B:,8F

(,@L424R,F84N <,H@*@&, & R"FH>@FH4 F,6F<4R,F84,, (D"&4<,HD4R,F84,, <"(>4H>Z,, B":,@<"(>4H>Z,

*">>Z, 4 *">>Z, FX,<84 (4*D@:@8"H@D@< $@8@&@(@ @$2@D".

5.3. K4:\HD"P4b 4 F(:"04&">4,

5.3.1. 7@<4FF4b BD42>",H, RH@ *:b H@(@, RH@$Z @$:,(R4H\ JFH">@&:,>4, <,FH@B@:@0,>4b

B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" & H@R8, <"8F4<":\>@(@ 42<,>,>4b J8:@>" & ,(@ @F>@&">44,
<@0,H &@2>48>JH\ >,@$N@*4<@FH\ & L4:\HD"P44 4 F(:"04&">44 $"H4<,HD4R,F84N *">>ZN. ]H@

<@0,H HD,$@&"H\Fb & >,8@H@DZN F:JR"bN B@ H@6 BD4R4>,, RH@ 4FB@:\2@&">4, &H@DZN BD@42&@*>ZN

$"H4<,HD4R,F8@6 B@&,DN>@FH4 BD4&@*4H 8 JF4:,>4` &F,N ^:,<,>H@&, BD4 8@H@D@< H@R>@,

<,FH@B@:@0,>4, B@*>@04b F8:@>" <@0,H @8"2"H\Fb >,bF>Z<.

5.3.2. % H,@D44 F4(>":@& L4:\HD"P4b BD,*B@:"(",H R,H8@, D"2(D">4R,>4, <,0*J F4(>":@< 4

B@<,N@6, H. ,. @BD,*,:,>4, H@(@, RH@ FR4H"H\ >J0>@6 4>L@D<"P4,6, " RH@ - >,>J0>@6. +F:4

(@&@D4H\ @ BJ>8H, 4 (b), 8 F4(>":"< @H>@FbHFb T,:\L, F8:@> 4 B@*X,<. %Fb BD@R"b

4>L@D<"P4b, <,T"`V"b JFH">@&:,>4` <,FH@B@:@0,>4b ^H4N ^:,<,>H@&, @H>@F4HFb 8 B@<,N"<.

5.3.3. 7@<4FF44 42&,FH>@, RH@ BD4<,>,>4, >,8@H@DZN BD@P,*JD L4:\HD"P44 BD,*B@:"(",H

4FB@:\2@&">4, *">>ZN, F@$D">>ZN R,D,2 D,(J:bD>Z, 4>H,D&":Z. E$@D 0, $"H4<,HD4R,F84N *">>ZN

D,*8@ &ZB@:>b,HFb F D@&>Z< T"(@<. % ^H4N F:JR"bN BD4$D,0>@, (@FJ*"DFH&@ <@0,H &Z&,FH4

8@<B:,8H *">>ZN F D,(J:bD>Z< T"(@< 42 *">>ZN, F@$D">>ZN R,D,2 >,D,(J:bD>Z, 4>H,D&":Z.
7@<4FF44 42&,FH>@, RH@ 4<,,HFb <>@(@ B@*N@*@& 8 &ZB@:>,>4` ^H@6 2"*"R4. ?>" $J*,H B@*&,D("H\

BD4FH":\>@<J 42JR,>4` HJ <,H@*48J, 8@H@D"b BD4<,>b:"F\ *:b B@:JR,>4b 8@<B:,8H" *">>ZN F

D,(J:bD>Z< T"(@<, 4 <@0,H 2"HD,$@&"H\ 42>"R":\>Z, *">>Z, F >,D,(J:bD>Z< T"(@<, *,H":\>@,

@B4F">4, 4FB@:\2@&"&T4NFb <"H,<"H4R,F84N BD4,<@& 4 4H@(@&Z6 <"H,D4": & &4*, *">>ZN F

D,(J:bD>Z< T"(@<.

5.3.4. 7@<4FF44 42&,FH>@, RH@ B"D"<,HDZ L4:\HD@& <@(JH $ZH\ F"<Z<4 D"2:4R>Z<4 4 RH@ 4N

"<B:4HJ*>@- R"FH@H>Z, N"D"8H,D4FH484 <@(JH F4:\>@ D"2>4H\Fb, *"0, ,F:4 @>4 >"FHD@,>Z >"

@HF,8">4, 4>L@D<"P44 >" JFH">@&:,>>ZN B@D@(@&ZN JD@&>bN. 7@<4FF4b $J*,H J*,:bH\ @F@$@,

&>4<">4, @BD,*,:,>4` "*<4HH">F>@6 LJ>8P44 L4:\HD@&, 4FB@:\2J,<ZN BD4 H,N *:4>"N &@:> 4:4

&@:>@&ZN R4F:"N, 8@H@DZ, <@(JH 4FB@:\2@&"H\Fb *:b B@:JR,>4b *&JN<,D>ZN $"H4<,HD4R,F84N

BD@L4:,6 4 HD,N<,D>ZN $"H4<,HD4R,F84N B@&,DN>@FH,6.

5.3.5. 7@<4FF4b >, $J*,H BD4>4<"H\ 4F8JFFH&,>>@(@ JF4:,>4b 4:4 @BH4<42"P44 8"84N- :4$@
F4(>":@& >" &@:>"N, *@BJF8"`V4N D"FB"* $"H4<,HD4R,F8@(@ F4(>":". AD4,<:,<Z< $J*,H FR4H"H\Fb

H@:\8@ JFHD">,>4, >,0,:"H,:\>ZN B@<,N >" &@:>"N, *:4>" 8@H@DZN 8@D@R, *:4>Z &@:>, 4<,`V4N

@H>@T,>4, 8 @B4F">4` T,:\L", F8:@>" 4 B@*X,<". AD4 BD4<,>,>44 L4:\HD"P44 7@<4FF4b <@0,H

2"HD,$@&"H\ D"F8DZH4b &F,6 B,D&@>"R":\>@6, >,@HL4:\HD@&">>@6 4>L@D<"P44, <"H,<"H4R,F8@(@

@B4F">4b L4:\HD" 4 4H@(@&ZN, @HL4:\HD@&">>ZN *">>ZN.

5.3.6. E(:"04&">4, - ^H@ ^<B4D4R,F8"b BD@P,*JD", 8@H@D"b <@0,H 4(D"H\ &"0>J` D@:\,
F@*,6FH&Jb @BD,*,:,>4` @F>@&>ZN ^:,<,>H@& <"H,D48@&@6 @8D"4>Z. ?>" <@0,H $ZH\ @F@$,>>@

B@:,2>@6, 8@(*" *DJ(4, $"H4<,HD4R,F84, ^:,<,>HZ @$:"*"`H &@:>@&Z<4 N"D"8H,D4FH48"<4,
">":@(4R>Z<4 H,<, 8@H@DZ, @BD,*,:b`H <,FH@B@:@0,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>".

5.3.7. 7@<4FF44 42&,FH>@, RH@ >"$@D <,H@*@& F(:"04&">4b ^<B4D4R,F84N *">>ZN T4D@8, 4 @>"

(@H@&" BD4>4<"H\ 8 D"FF<@HD,>4` :`$@6 <,H@* F(:"04&">4b, @*>"8@ $J*,H &>4<"H,:\>@ 42JR"H\,
>"*:,0"V4< :4 @$D"2@< BD4<,>b:Fb 8"0*Z6 H"8@6 <,H@* & *">>@< 8@>8D,H>@< 8@>H,8FH,.
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7@<4FF4b <@0,H 2"HD,$@&"H\ D"F8DZH4b &F,N 42>"R":\>ZN *">>ZN, <"H,<"H4R,F8@(@ @B4F">4b

L4:\HD" 4 4H@(@&ZN *">>ZN.

5.4. IFH">@&:,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>"

5.4.1. ;,H@*48J @BD,*,:,>4b B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" B@ H@R8, <"8F4<":\>@(@

42<,>,>4b J8:@>" & ,(@ @F>@&">44 <@0>@ D"FF<"HD4&"H\ H"80, 8"8 *&JN- 4:4 HD,N<,D>J` 2"*"RJ.
;"H,<"H4R,F846 BD4,<, BD4<,>b,<Z6 & *">>@< F:JR",, & >,8@H@DZN @H>@T,>4bN FN@*,> F <,H@*@<

&H@D@6 BD@42&@*>@6, BD4<,>b,<Z< BD4 @BH4<42"P44 8"DH B@H,>P4":\>ZN B@:,6, 8@H@DZ, &

@$Z*,>>@< B@Db*8, BD@42&@*bHFb & (D"&4<,HD4R,F8@6 4 <"(>4H>@6 (,@L424R,F8@6 D"2&,*8,.
7@<4FF4b BD42>",H B@:,2>Z6 4 &2"4<@*@B@:>b`V46 N"D"8H,D BD4<,>,>4b 8"8 *&JN-, H"8 4

HD,N<,D>ZN B@*N@*@&.

5.4.2. 7@<4FF44 42&,FH>@, RH@ 4<,,HFb $@:\T@, 8@:4R,FH&@ FB@F@$@& 4 <,H@*@& 8:"FF4L48"P44

<@DF8@(@ *>" 4 ">":42" ,(@ >,D@&>@FH,6 ( >"BD4<,D: Fox and Hayes, 1985; Stewart et al.
1992; Herzfeld, 1993). C"2D"$@H">@, >"BD4<,D, <>@(@ <,H@*@&, @F>@&Z&"`V4NFb >"

LD"8P4@>>@< 4 (,@FH"H4FH4R,F8@< ">":42,.

5.4.3. 7@<4FF4b >, $J*,H BD,*B4FZ&"H\ *:b JFH">@&:,>4b <,FH", @BD,*,:b,<@(@ 8"8 @F>@&">4,

8@>H4>,>H":\>@(@ F8:@>", 8"8J`- H@ @*>J <"H,<"H4R,F8J` <,H@*48J, @F>@&Z&"`VJ`Fb >"

4FB@:\2@&">44 $"H4<,HD4R,F84N *">>ZN. C,8@<,>*"P44 & @H>@T,>44 BD4<,>,>>@6 <"H,<"H4R,F8@6

<,H@*484 @>" $J*,H &Z>@F4H\ & 8"0*@< @H*,:\>@< F:JR", F JR,H@< &F,N *DJ(4N (,@:@(@-
(,@L424R,F84N *@8"2"H,:\FH&, BD,*FH"&:,>>ZN BD4$D,0>Z< (@FJ*"DFH&@<.

5.4.4. ):b P,:,6 JFH">@&:,>4b <,FH", @BD,*,:b,<@(@ 8"8 @F>@&">4,, 7@<4FF4b *",H

8@>H4>,>H":\>@<J F8:@>J F:,*J`VJ` *,L4>4P4`: &>,T>46 JR"FH@8 <"H,D48@&@6 @8D"4>Z,
BD@FH4D"`V46Fb @H 8D@<84 T,:\L" *@ &,DNJT84 B@*X,<", " ,F:4 B@*X,< >, FL@D<4D@&":Fb, H@

*@ (:J$@8@&@*>@(@ @8,">F8@(@ :@0". % F&@` @R,D,*\, B@*X,< BD,*FH"&:b,H F@$@6 8:4>@&4*>@,

@F"*@R>@, H,:@ F <,>\T4< J8:@>@<, R,< 8@>H4>,>H":\>Z6 F8:@>. ?*>"8@ <>@(4, <"H,D48@&Z,

@8D"4>Z >, F@@H&,HFH&J`H ^H@6 4*,":\>@6 8"DH4>, ( F<. D"2*,: 6.2. (:"&Z 6 4 D4FJ>84 6.1A-
6.1F), 4 & H"84N F:JR"bN, RH@$Z @$:,(R4H\ @BD,*,:,>4, 2@>Z, JB@<4>",<@6 2*,F\ & 8"R,FH&,

@F>@&">4b 8@>H4>,>H":\>@(@ F8:@>", <@(JH 4FB@:\2@&"H\Fb (,@:@(4R,F84, 4 (,@L424R,F84, *">>Z,.

5.4.5. ?F>@&">4, 8@>H4>,>H":\>@(@ F8:@>" 7@<4FF4b @BD,*,:b,H 8"8 2@>J, & 8@H@D@6 >40>bb

R"FH\ F8:@>" &>,*Db,HFb & &,DNJT8J 8@>H4>,>H":\>@(@ B@*X,<", " ,F:4 8@>H4>,>H":\>Z6 B@*X,<

@HFJHFH&J,H, H@ & &,DN>`` @8@>,R>@FH\ (:J$@8@&@*>@(@ @8,">F8@(@ :@0". 7@<4FF4b D,8@<,>*J,H,
RH@$Z B@4F8 @F>@&">4b 8@>H4>,>H":\>@(@ F8:@>" @FJV,FH&:b:Fb B@FD,*FH&@< *&JNFHJB,>R"H@(@

B@*N@*". %@- B,D&ZN, B@4F8 ,(@ &ZFHJB"`V,(@ & <@D, 8D"b F:,*J,H >"R4>"H\ F B@*X,<", " ,F:4

8@>H4>,>H":\>Z6 B@*X,< @HFJHFH&J,H, H@ F (:J$@8@&@*>@(@ @8,">F8@(@ :@0", BD@*&4("bF\ &

>"BD"&:,>44 8@>H4>,>H":\>@(@ F8:@>". %@- &H@DZN, B@4F8 ,(@ 8D"b F@ FH@D@>Z FJT4 F:,*J,H

>"R4>"H\ F >40>,6 R"FH4 F8:@>", F:,*Jb & >"BD"&:,>44 8@>H4>,>H":\>@(@ B@*X,<", " ,F:4

8@>H4>,>H":\>Z6 B@*X,< @HFJHFH&J,H, H@ & >"BD"&:,>44 (:J$@8@&@*>@(@ @8,">F8@(@ :@0".

5.4.6. % 8"R,FH&, @$V,(@ BD"&4:" &@ &F,N F:JR"bN, 8@(*" <@0>@ R,H8@ @BD,*,:4H\ @F>@&">4,

8@>H4>,>H":\>@(@ F8:@>" >" @F>@&, <@DL@:@(4R,F84N 4 $"H4<,HD4R,F84N *">>ZN, 7@<4FF4b

D,8@<,>*J,H BD4<,>bH\ H"84, *">>Z,. ',@:@(4R,F84, 4 (,@L424R,F84, *">>Z, H"80, <@(JH

BD,*FH"&:bH\Fb BD4$D,0>Z<4 (@FJ*"DFH&"<4 & 8"R,FH&, *@B@:>4H,:\>@(@ F&4*,H,:\FH&" JFH">@&:,>4b

@F>@&">4b 8@>H4>,>H":\>@(@ F8:@>" & *">>@< <,FH,.

5.4.7. ?BD,*,:,>4, <,FH@B@:@0,>4b H@R84 <"8F4<":\>@(@ 42<,>,>4b J8:@>" & @F>@&">44

8@>H4>,>H":\>@(@ F8:@>" $J*,H &ZB@:>bH\Fb F B@<@V\` <"H,<"H4R,F8@(@ ">":42" *&JN<,D>ZN
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BD@L4:,6, HD,N<,D>ZN $"H4<,HD4R,F84N <@*,:,6, " 0,:"H,:\>@, 4 H@(@ 4 *DJ(@(@. ;,H@*Z,
$"24DJ`V4,Fb >" R4FH@ &42J":\>@< &@FBD4bH44 $"H4<,HD4R,F84N *">>ZN, 7@<4FF4,6 *@BJF8"H\Fb >,

$J*JH.

5.4.8. ?BD,*,:,>4, <,FH@B@:@0,>4b H@R84 <"8F4<":\>@(@ 42<,>,>4b J8:@>" B,D&@>"R":\>@

D"FF<"HD4&":@F\ FH@D@>>48@< *">>@6 8@>P,BP44 & 8"R,FH&, B:@F8@6 2"*"R4, @F>@&Z&"`V,6Fb >"

<"H,<"H4R,F8@< ">":42, *&JN<,D>ZN $"H4<,HD4R,F84N BD@L4:,6 (Hedberg, 1976). ]H" <,H@*48"

BD4,<:,<" *:b 7@<4FF44, ,F:4 BD4 ^H@< $J*JH &F,(*" J8"2Z&"H\Fb HD,N<,D>Z, 8@@D*4>"HZ >"

$"H4<,HD4R,F8@6 4:4 <@DF8@6 8"DH,. 7@<4FF4b D,8@<,>*J,H @D4,>H4D@&"H\ ^H@H BD@L4:\ H"84<

@$D"2@<, RH@$Z @> $Z: B,DB,>*48J:bD,> 42@$"H"<, BD@N@*bV4< R,D,2 H@R8J <"8F4<":\>@(@

42<,>,>4b J8:@>" & @F>@&">44 8@>H4>,>H":\>@(@ F8:@>".

5.4.9. 7@<4FF44 42&,FH>@, RH@ & BD@T:@< D"2D"$@H">@ >,F8@:\8@ HD,N<,D>ZN <,H@*@& *:b

B@:JR,>4b >,BD,DZ&>@6 HD"FFZ B@*>@04b F8:@>". ]H4 <,H@*Z @F>@&Z&"`HFb >" @BD,*,:,>44 @$V,6

B:@V"*4 8D4&42>Z (Vanícek and Ou, 1996), B:@V"*4 &H@D@6 BD@42&@*>@6 & >"BD"&:,>44 J8:@>"

(Bennet, 1996) 4 *DJ(4N &4*@& ">":42", @F>@&Z&"`V4NFb >" &H@D@6 BD@42&@*>@6.

5.4.10. 7@<4FF44 42&,FH>@ H"80,, RH@ BD4<,>,>4, D"2>ZN *&JN- 4 HD,N<,D>ZN <,H@*48 BD4

4FB@:\2@&">44 @*>@(@ 4 H@(@ 0, >"$@D" *">>ZN <@0,H BD4&,FH4 & @*>@< 4 H@< 0, BD,*FH"&:,>44

8 D"2:4R>Z< D,2J:\H"H"<, @*>"8@ (@H@&" D"FF<@HD,H\ BD4<,>,>4, @*>@6 4:4 >,F8@:\84N H"84N

<,H@*48. % ^H4N F:JR"bN 7@<4FF4b <@0,H BD@&,FH4 F@B@FH"&4H,:\>Z6 ">":42 D,2J:\H"H@&,
B@:JR,>>ZN F B@<@V\` *&JN<,D>ZN 4 HD,N<,D>ZN <,H@*@&.

5.4.11. 7@<4FF4b $J*,H 2"BD"T4&"H\ B@:>@, H,N>4R,F8@, @B4F">4, 42>"R":\>@6 HD,N<,D>@6

$"H4<,HD4R,F8@6 <@*,:4, @B4F">4, <"H,<"H4R,F8@(@ <,H@*", " H"80, J8"2">4, @N&"R,>>@6 B:@V"*4

4 H@R84 4:4 :4>44, @BD,*,:b`V,6 <,FH@B@:@0,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>".

5.4.12. % H,N F:JR"bN, 8@(*" & @F>@&">44 8@>H4>,>H":\>@(@ F8:@>" ,FH\ >, @*4>, " >,F8@:\8@

JR"FH8@& 42<,>,>4b J8:@>", 7@<4FF4b, 8"8 BD"&4:@, BD42>",H & 8"R,FH&, <,H@*" @BD,*,:,>4b

<,FH@B@:@0,>4b B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" &Z$@D H@R84 <"8F4<":\>@(@ 42<,>,>4b J8:@>".
%Z$@D :`$@(@ 4>@(@ <,FH" 42<,>,>4b J8:@>" & ,(@ @F>@&">44, H. ,. :`$@(@ 42<,>,>4b B@<4<@

<"8F4<":\>@(@, $J*,H D"FF<"HD4&"H\Fb 7@<4FF4,6 & 8"R,FH&, 4F8:`R,>4b. ):b @$@F>@&">4b

BD4<,>,>4b ^H@(@ 4F8:`R,>4b >,@$N@*4<@ $J*,H BD,*FH"&4H\ *@8"2"H,:\FH&" @$ @$D"H>@< ( B@
@H>@T,>4` 8 @$V,<J BD"&4:J), 8"8 BD,*B4F">@ & F:,*J`V,6 (:"&,.

6. ?BD,*,:,>4,?BD,*,:,>4, B@*>@04bB@*>@04b 8@>H4>,>H":\>@(@8@>H4>,>H":\>@(@ F8:@>"F8:@>" FF B@<@V\`B@<@V\` *@8"2"H,:\FH&*@8"2"H,:\FH& @$@$ @$D"H>@<@$D"H>@< ( B@B@
@H>@T,>4`@H>@T,>4` 88 @$V,<J@$V,<J BD"&4:JBD"&4:J)

6.1. A@FH">@&8" BD@$:,<Z: BJ>8H 4 (b)
6.2. ',@:@(@- (,@L424R,F84, *@8"2"H,:\FH&"
6.3. ?BD,*,:,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>"

6.4. E@@$D"0,>4b, 8@H@DZ, >,@$N@*4<@ JR4HZ&"H\ BD4<,>4H,:\>@ 8 *@8"2"H,:\FH&"< @$ @$D"H>@<

6.1. A@FH">@&8" BD@$:,<Z: BJ>8H 4 (b )

6.1.1. 7@<4FF4b BD42>",H, RH@ B@*>@04, 8@>H4>,>H":\>@(@ F8:@>" @BD,*,:b,HFb F B@<@V\` *&JN

& D"&>@6 FH,B,>4 BD4,<:,<ZN 8D4H,D4,& BD4<,>,>4b @$V,(@ BD"&4:" @ H@R8, <"8F4<":\>@(@

42<,>,>4b J8:@>" & ,(@ @F>@&">44. ?*>"8@ & BJ>8H, 4 (b) FH"H\4 76 BD,*JF<"HD4&",HFb H"80,

&@2<@0>@, 4F8:`R,>4,, 8@(*" BD4$D,0>@, (@FJ*"DFH&@ <@0,H BD,*FH"&:bH\ *@8"2"H,:\FH&" @$

@$D"H>@< BD4<,>4H,:\>@ 8 ^H@<J @$V,<J BD"&4:J:
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" +F:4 >,H *@8"2"H,:\FH& @$ @$D"H>@<, B@*>@04, 8@>H4>,>H":\>@(@ F8:@>" @BD,*,:b,HFb

8"8 H@R8" <"8F4<":\>@(@ 42<,>,>4b J8:@>" & ,(@ @F>@&">44".

6.1.2. 7@<4FF4b D"FF<"HD4&",H B@:@0,>4,, BD,*JF<"HD4&"`V,, @BD,*,:,>4, B@*>@04b

8@>H4>,>H":\>@(@ F8:@>" F B@<@V\` *@8"2"H,:\FH& @$ @$D"H>@<, & 8"R,FH&, BD"&4:", 4<,`V,(@

N"D"8H,D 4F8:`R,>4b. ]H@ B@:@0,>4, >, H@:\8@ >, BD@H4&@B@FH"&:b,HFb @$V,<J BD"&4:J, B@

8@H@D@<J B@*>@04, 8@>H4>,>H":\>@(@ F8:@>" @BD,*,:b,HFb 8"8 H@R8" <"8F4<":\>@(@ 42<,>,>4b

J8:@>" & ,(@ @F>@&">44, >@ 4, B@ FJH4, *@B@:>b,H ,(@. ?$" B@*N@*" BD,F:,*J`H P,:\ >"6H4

B@*>@04, 8@>H4>,>H":\>@(@ F8:@>" & ,(@ @F>@&">44.

6.1.3. )@B@:>b`V46 N"D"8H,D *">>@(@ B@:@0,>4b B@*R,D84&",HFb H,< @$FH@bH,:\FH&@<, RH@

>"Db*J F $"H4<,HD4R,F84<4 4 (,@<@DL@:@(4R,F84<4 *@8"2"H,:\FH&"<4 & BD,*FH"&:,>4,, *,:",<@,

BD4$D,0>Z< (@FJ*"DFH&@<, *@:0>Z $ZH\ H"80, &8:`R,>Z &F, @FH":\>Z, >,@$N@*4<Z, 4

*@FH"H@R>Z, (,@:@(@- (,@L424R,F84, *@8"2"H,:\FH&".

6.1.4. 7@<4FF4b FR4H",H &"0>Z< J8"2"H\, 8"84<4 *@:0>Z $ZH\ B@:>@H" 4 @N&"H >,@$N@*4<ZN 4

*@FH"H@R>ZN *@8"2"H,:\FH&, 8@H@DZ, $J*JH HD,$@&"H\Fb @H (@FJ*"DFH&, FR4H"`V4N J<,FH>Z<

BD4$,(>JH\ 8 ^H@<J B@:@0,>4`. ?B4F">4` ^H4N *@8"2"H,:\FH& BD,*T,FH&J`H D"2XbF>,>4b

F@@H&,HFH&J`V4N >"JR>ZN H,D<4>@&.

6.1.5. 7@<4FF4b BD42>",H, RH@ & FH"H\, 76 >"JR>Z, H,D<4>Z JB@HD,$:b`HFb & `D4*4R,F8@<

8@>H,8FH,, RH@ BD4&@*4H 4>@(*" 8 2>"R4H,:\>@<J @HN@*J @H BD4>bHZN >"JR>ZN @BD,*,:,>46 4

H,D<4>@:@(44. G,>*,>P4b 8 @F@$@<J H@:8@&">4` H,D<4>@& BD@F:,04&",HFb ,V, >" H@< ^H"B,,
8@(*" 7@<4FF4b <,0*J>"D@*>@(@ BD"&" 2">4<":"F\ D"$@H@6 B@ B@*(@H@&8, 8 B,D&@6 7@>L,D,>P44

?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ <@DF8@<J BD"&J (Oxman, 1969). AD,*FH"&:,>4, @ H@<,
>"F8@:\8@ &,:48 F,6R"F D"2DZ& <,0*J JB@HD,$:,>4,< H,D<4>@& & 4N `D4*4R,F8@< 4 & 4N >"JR>@<

B@>4<">44, *",H BJ>8H 1 FH"H\4 76, & 8@H@D@< `D4*4R,F8@, B@>bH4, 8@>H4>,>H":\>@(@ T,:\L"

@BD,*,:b,HFb ,(@ BD4&b28@6 8 &>,T>,6 (D">4P, B@*&@*>@6 @8D"4>Z <"H,D48".

6.1.6. ?BD,*,:,>4, <"H,D48@&@6 @8D"4>Z & (,@<@DL@:@(4R,F8@< B@>4<">44 B@b&4:@F\ &

2,<:,&,*,>44 & <@<,>H ,(@ BD4>bH4b D"2:4R>Z<4 >"JR>Z<4 @D(">42"P4b<4 (Wiseman and Ovey,
1953). =Z>,T>4, >"JR>Z, 2>">4b @ N"D"8H,D, 4 BD@Hb0,>>@FH4 <"H,D48@&@6 @8D"4>Z F4:\>@

42<,>4:4F\ F H@(@ &D,<,>4, 8@(*" ,, @BD,*,:,>4, $Z:@ FL@D<J:4D@&">@ &B,D&Z,. E,6R"F & ^H@

@BD,*,:,>4, &8:`R,>Z <>@(4, *@B@:>4H,:\>Z, (,@:@(@- (,@L424R,F84, B@>bH4b 42
H,D<4>@:@(4R,F8@(@ "BB"D"H" H,8H@>484 B:4H (COSOD II, 1987; ODP/JOIDES, 1996).

6.1.7. M@Hb " 8@>H4>,>H":\>Z6 T,:\L" JB@HD,$:b,HFb & FH"H\, 76 8"8 `D4*4R,F846 H,D<4>, ,(@

&>,T>bb (D">4P" @BD,*,:b,HFb F B@<@V\` B@>bH4b &>,T>,6 (D">4PZ <"H,D48@&@6 @8D"4>Z F ,,

,FH,FH&,>>Z<4 8@<B@>,>H"<4: T,:\L@<, F8:@>@< 4 B@*X,<@< - & 8"R,FH&, (,@:@(4R,F84N 4

(,@<@DL@:@(4R,F84N 8"H,(@D46. AJ>8H 1 FH"H\4 76 (:"F4H:

" 7@>H4>,>H":\>Z6 T,:\L BD4$D,0>@(@ (@FJ*"DFH&" &8:`R",H & F,$b <@DF8@, *>@ 4

>,*D" B@*&@*>ZN D"6@>@&, BD@FH4D"`V4NFb 2" BD,*,:Z ,(@ H,DD4H@D4":\>@(@ <@Db >" &F,<

BD@Hb0,>44 ,FH,FH&,>>@(@ BD@*@:0,>4b ,(@ FJN@BJH>@6 H,DD4H@D44 *@ &>,T>,6 (D">4PZ

B@*&@*>@6 @8D"4>Z <"H,D48" 4:4 >" D"FFH@b>4, 200 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H

8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, 8@(*" &>,T>bb (D">4P" B@*&@*>@6

@8D"4>Z <"H,D48" >, BD@FH4D",HFb >" H"8@, D"FFH@b>4,".

6.1.8. 7D@<, H@(@, 7@<4FF4b DJ8@&@*FH&J,HFb BJ>8H@< 3 FH"H\4 76:
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" A@*&@*>"b @8D"4>" <"H,D48" &8:`R",H >"N@*bV,,Fb B@* &@*@6 BD@*@:0,>4,
8@>H4>,>H":\>@(@ <"FF4&" BD4$D,0>@(@ (@FJ*"DFH&" 4 F@FH@4H 42 B@&,DN>@FH4 4 >,*D T,:\L",
F8:@>" 4 B@*X,<". ?>" >, &8:`R",H *>" @8,">" >" $@:\T4N (:J$4>"N, & H@< R4F:, ,(@

@8,">4R,F84, ND,$HZ 4:4 ,(@ >,*D"".

6.1.9. ]H4 BJ>8HZ 4<,`H &"0>@, 2>"R,>4, *:b 7@<4FF44 B@ >,F8@:\84< BD4R4>"<. ?>4

@$:,(R"`H D"2XbF>,>4, H"84N 8@>P,BP46, 8"8 ,FH,FH&,>>@, BD@*@:0,>4, FJN@BJH>@6 H,DD4H@D44 *@

&>,T>,6 (D">4PZ <"H,D48@&@6 @8D"4>Z & (,@:@(4R,F8@< F<ZF:, ^H4N H,D<4>@&, RH@ HD,$J,H

D"FF<@HD,>4b H,8H@>484, F,*4<,>H@:@(44 4 BD@R4N "FB,8H@& (,@:@(44. ?*>"8@ 8D@<, ^H@(@, & >4N

F@*,D0"HFb DJ8@&@*bV4, J8"2">4b @H>@F4H,:\>@ H@(@, 8"8 7@<4FF44 >"*:,04H H@:8@&"H\ 2>"R,>4,

H,D<4>" " *@8"2"H,:\FH&" @$ @$D"H>@<" & @H>@T,>44 @$V,(@ BD"&4:", ,F:4 ^H@ B@:@0,>4,,
4<,`V,, N"D"8H,D 4F8:`R,>4b, BD4<,>b,HFb BD4$D,0>Z< (@FJ*"DFH&@< & BD,*FH"&:,>44 & P,:bN

@BD,*,:,>4b B@*>@04b 8@>H4>,>H":\>@(@ F8:@>".

6.1.10. 7@<4FF4b >, BD,*B4FZ&",H BD4<,>,>4b 8"8@6- :4$@ 8@>8D,H>@6 >"JR>@6 <,H@*@:@(44 *:b
@BD,*,:,>4b <,FH@>"N@0*,>4b B@*>@04b 8@>H4>,>H":\>@(@ F8:@>", ,F:4 BD4<,>b,HFb BD4>P4B

*@8"2"H,:\FH& @$ @$D"H>@< B@ @H>@T,>4` 8 @$V,<J BD"&4:J. 7@<4FF4b 4>H,DBD,H4DJ,H ^H@

B@:@0,>4, & 8"R,FH&, &@2<@0>@FH4 4FB@:\2@&">4b BD4$D,0>Z<4 (@FJ*"DFH&"<4 F"<@6 >"*,0>@6

4<,`V,6Fb J >4N (,@:@(4R,F8@6 4 (,@L424R,F8@6 4>L@D<"P44 *:b @BD,*,:,>4b <,FH@>"N@0*,>4b

B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" & ,(@ @F>@&">44, 8@(*" F B@<@V\` (,@<@DL@:@(4R,F84N *">>ZN

@ <"8F4<":\>@< 42<,>,>44 J8:@>" ( @$V,, BD"&4:@) >, B@2&@:b,H H@R>@ @BD,*,:4H\

<,FH@>"N@0*,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>".

6.2. ',@:@(@- (,@L424R,F84, *@8"2"H,:\FH&"

6.2.1. ?*>4 <"H,D48@&Z, @8D"4>Z F@FH@bH 42 HD,N ^:,<,>H@&: T,:\L", F8:@>" 4 B@*X,<", -
H@(*" 8"8 *DJ(4, B@*X,<" >, 4<,`H. 7@>H4>,>H":\>Z6 F8:@> L@D<4DJ,H F@$@6 JR"FH@8 <"H,D48@&@6

@8D"4>Z 4 BD@FH4D",HFb @H 8D@<84 T,:\L" *@ &,DNJT84 B@*X,<", " ,F:4 B@*X,< @HFJHFH&J,H, H@

*@ &,DN>,(@ @8@>R">4b (:J$@8@&@*>@(@ @8,">F8@(@ :@0". A@*X,< @$ZR>@ BD,*FH"&:b,H F@$@6

8:4>@&4*>@, @F"*@R>@, H,:@ F <,>\T4< J8:@>@<, R,< F8:@>. A@*X,< B@b&:b,HFb (:"&>Z< @$D"2@<

& @$:"FHbN D4LH@&ZN @8D"4> BD4 *@FH"H@R>@< 2"B"F, @F"*8@&, @$D"2J`V4NFb B@F:, D"2DJT,>4b

8@>H4>,>H" 4 >"R":" FBD,*4>(" <@DF8@(@ *>".

6.2.2. E (,@<@DL@:@(4R,F8@6 H@R84 2D,>4b, T,:\L & 4*,":\>@< F:JR", b&:b,HFb BD4<Z8"`V,6 8

8@>H4>,>HJ R"FH\` <@DF8@(@ *>", 8@H@D"b L@D<4DJ,H $@:\TJ` B@*&@*>J` H,DD"FJ, R\b B@&,DN>@FH\

@$ZR>@ F:,(8" F8@T,>" & FH@D@>J <@Db. S4D4>" T,:\L" 2"&4F4H @H (,@:@(4R,F8@6 ^&@:`P44

BD4:,0"V,(@ 8@>H4>,>H". 7@>H4>,>H":\>Z6 T,:\L BD@FH4D",HFb <@D4FH,,, & >"BD"&:,>44

8@>H4>,>H":\>@(@ F8:@>", RH@ N"D"8H,D42J,HFb 2"<,H>Z< J&,:4R,>4,< J8:@>". ?F>@&">4, F8:@>" -
^H@ 2@>", & 8@H@D@6 >40>bb R"FH\ F8:@>" &>,*Db,HFb & &,DNJT8J 8@>H4>,>H":\>@(@ B@*X,<", "

,F:4 B@*X,< @HFJHFH&J,H, H@ & &,DN>`` @8@>,R>@FH\ (:J$@8@&@*>@(@ @8,">F8@(@ :@0".

6.2.3. M"D"8H,D4FH484 T,:\L" H4B4R>Z *:b 8@>H4>,>H":\>@6 8@DZ 4 2"R"FHJ` &8:`R"`H <@V>Z,

@F"*@R>Z, H@:V4. A@*>@04, 4 @F>@&">4, 8@>H4>,>H":\>@(@ F8:@>" >,D"2*,:4<Z 4 @$ZR>@

BD@:,("`H $:42 &>,T>,6 8D@<84 8@>H4>,>H", H. ,. @8@:@ H@R84, (*, N"D"8H,D 8@DZ <,>b,HFb F

8@>H4>,>H":\>@(@ >" @8,">4R,F846.

6.2.4. 7@<4FF4b F@2>",H HDJ*>@FH4, &ZH,8"`V4, 42 BD4<,>,>4b <,H@*484 @BD,*,:,>4b B@*>@04b

8@>H4>,>H":\>@(@ F8:@>" 4 (D">4PZ <"H,D48@&@6 @8D"4>Z >" (,@:@(4R,F8@6 @F>@&,.
7@>H4>,>H":\>"b 8@D" @H:4R",HFb B@ F&@,<J F@FH"&J @H @8,">4R,F8@6, @*>"8@ (D">4P" <,0*J *&J<b

8@D@&Z<4 H4B"<4 2"R"FHJ` R,H8@ >, BD@F<"HD4&",HFb. =, &F,(*" <@0>@ @FJV,FH&4H\ BD@FHJ`
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D"2$4&8J @8D"4> >" T,:\L, F8:@> 4 B@*X,< - & F4:J D"2>@@$D"24b (,@:@(@- (,@<@DL@:@(4R,F84N
L@D< <"H,D48@&@6 @8D"4>Z 42- 2" D"2:4R>@6 H,8H@>4R,F8@6 @$FH">@&84.

6.2.5. GDJ*>@ &Z&,FH4 @$V4, (,@:@(@- (,@<@DL@:@(4R,F84, B"D"<,HDZ, 8@H@DZ, BD4$D,0>@,

(@FJ*"DFH&@ <@0,H D"FF<"HD4&"H\ *:b JFH">@&:,>4b B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" & ,(@

@F>@&">44 F BD4<,>,>4,< *@8"2"H,:\FH& @$ @$D"H>@< & @H>@T,>44 @$V,(@ BD"&4:". ?*>"8@ &

>"FH@bV,< CJ8@&@*FH&, 42:"("`HFb >,8@H@DZ, BD4<,DZ 4 @BD,*,:,>4b, $"24DJ`V4,Fb >" *">>ZN

H,8H@>484 B:4H. 7@<4FF4b &B@:>, F@2>",H, RH@ ^H4 F@@$D"0,>4b >, @N&"HZ&"`H &F,N &@2<@0>ZN

(,@:@(@- (,@<@DL@:@(4R,F84N @F@$,>>@FH,6 &F,N <"H,D48@&ZN @8D"4>.

G4BZ <"H,D48@&ZN @8D"4>

6.2.6. 1" B@F:,*>4, 20 :,H H"84, 2,<:,&,*R,F84, 4FF:,*@&">4b 4 D"$@HZ, 8"8 ;,0*J>"D@*>Z6

BD@,8H (:J$@8@&@*>@(@ $JD,>4b/ AD@(D"<<" @8,">F8@(@ $JD,>4b ( ;A'#/ A?#), BD@*,<@>FHD4D@&":4

D"2>@@$D"24, <"H,D48@&ZN @8D"4> ( >"BD4<,D, COSOD II, 1987), 8@H@DZ, <@0>@ D"2$4H\ >" HD4

@F>@&>ZN H4B".

a) 7@>&,D(,>H>Z, ( "8H4&>Z,) <"H,D48@&Z, @8D"4>Z L@D<4DJ`HFb &*@:\ B:4H@&ZN (D">4P

& "8H4&>ZN 4 >,"8H4&>ZN FJ$*J8P4@>>ZN 2@>"N, 8@H@DZ, R"FH@ ( >@ >, &F,(*") BD4JD@R,>Z 8

0,:@$J ( >"BD4<,D, ODP/JOIDES, 1996; Bally, 1988; Taylor and Natland, 1995).
7@>&,D(,>H>Z, <"H,D48@&Z, @8D"4>Z D"2$4&"`HFb ,V, >" HD4 B@*H4B":

i) "88D,P4@>>"b 8@>&,D(,>H>"b <"H,D48@&"b @8D"4>" F@FH@4H 42 T4D@8@(@ 8:4>"

"88D,P4@>>ZN @F"*8@&, F>,F,>>ZN F@ FB@:2"`V,6 ( >40,:,0"V,6) B:4HZ

( D4F. 6.1A);

ii) F:"$@- 4:4 >,"88D,P4@>>"b 8@>&,D(,>H>"b <"H,D48@&"b @8D"4>" N"D"8H,D42J,HFb

F:"$@D"2&4HZ< "88D,P4@>>Z< 8:4>@<. #@:\T4>FH&@ B@B"*"`V4N HJ*" @F"*8@&

@8"2Z&",HFb B@* &,DN>,6 B:4H@6 4:4 F>4<",HFb FB@:2"`V,6 ( FJ$*J8H4DJ`V,6)
B:4H@6 ( D4F. 6.1B);

iii) *,FHDJ8H4&>"b 8@>&,D(,>H>"b <"H,D48@&"b @8D"4>" >, 4<,,H BD42>"8@& "88D,P44.
;"H,D4": F &,DN>,6 B:4HZ &ZB"N4&",HFb (" H,8H@>4R,F8"b "$D"24b") J B@*>@04b

4 F @F>@&">4b &,DN>,6 B:4HZ FJ$*J8H4DJ`V,6 >40,:,0"V,6 B:4H@6

( D4F. 6.1C).

b) C4LH@&Z, ( D"FHb0>Z,, B"FF4&>Z,) <"H,D48@&Z, @8D"4>Z L@D<4DJ`HFb &*@:\

>"D@0*"`V4NFb B:4H@&ZN (D">4P BD4 D"2DJT,>44 8@>H4>,>H@& 4 B@F:,*J`V,< B@b&:,>44

@8,">4R,F8@6 8@DZ & D,2J:\H"H, FBD,*4>(" <@DF8@(@ *>" ( >"BD4<,D, Bally 1988; Edwards and
Santogrossi, 1990; von Rad et al., 1982; Coffin and Eldholm, 1991). C4LH@&Z,

<"H,D48@&Z, @8D"4>Z <@0>@ D"2$4H\ >" *&" B@*H4B":

i) T4D@8"b <"H,D48@&"b @8D"4>" F H@>8@6 8@D@6 ( D4LH@&"b >,&J:8">4R,F8"b
@8D"4>"), T4D4>" 8@H@D@6 *@FH4(",H >,F8@:\84N F@H,> 84:@<,HD@&,
N"D"8H,D42J,HFb F:@0>@6 F4FH,<@6 (@DFH@& 4 &>,*Db`V4NFb (D"$,>@& 4

B@:J(D"$,>@&, FL@D<4D@&"&T4NFb &@ &D,<b D4LH@&@6 4 D">>,6 *D4LH@&@6 L"2Z,
4 JH@>,>>@6 8@D@6 ( D4F. 6.1D);

ii) J28"b <"H,D48@&"b @8D"4>" F H@:FH@6 8@D@6 ( D4LH@&"b &J:8">4R,F8"b @8D"4>")
N"D"8H,D42J,HFb <@V>@6 >40>,8@D@&@6 :4>2@6, (*, F,6F<4R,F84, F8@D@FH4

F@FH"&:b`H @H 7,2 *@ 7,6 8</ F, 4 (4(">HF84<4 &J:8">4R,F84<4 @$D"2@&">4b<4 &
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&,DN>,8@D@&@< F:@,, 8@H@DZ, B@:JR"`HFb >" F,6F<@D"2D,2"N & &4*, 8:4>"

F8@T,>>ZN & FH@D@>J <@Db @HD"0"`V4N (@D42@>H@& ( E;?'4), 4<,`V,(@ &

FD,*>,< 100 8< & T4D4>J 4 >,F8@:\8@ HZFbR <,HD@& & H@:V4>J ( D4F. 6.1E).
C,2J:\H"HZ $JD@&ZN D"$@H, &ZB@:>,>>ZN & D"<8"N ;A'#/ A?#, B@*H&,D*4:4

BD,*Z*JV4, &Z8:"*84 ( >"BD4<,D, Hinz, 1981) @ H@<, RH@ 8:4> E;?'@&

F@FH@4H (:"&>Z< @$D"2@< 42 $"2":\H@&ZN :"&, 4FH@D(>JHZN & <,:8@&@*>J` 4:4

FJ$"^D":\>J` FD,*J. ]H4 8@:@FF":\>Z, &J:8">4R,F84, H,:", >,D,*8@ >,BD,DZ&>@

BD@Hb(4&"`V4NFb >" >,F8@:\8@ HZFbR 84:@<,HD@& &*@:\ D4LH@&ZN <"H,D48@&ZN

@8D"4>, FL@D<4D@&":4F\ 2" FD"&>4H,:\>@ 8@D@H846 ^B42@* B,D,N@*>@(@ &J:8">42<"

&@ &D,<b B,D&@>"R":\>@(@ D"2DJT,>4b 8@>H4>,>H@&. 3FF:,*@&">4b B@F:,*>,(@

&D,<,>4 B@8"2":4, RH@ BD4<,D>@ 70 BD@P,>H@& D4LH@&ZN <"H,D48@&ZN @8D"4>

"H:">H4R,F8@(@ H4B" b&:b,HFb &J:8">4R,F84<4 <"H,D48@&Z<4 @8D"4>"<4.

c) E*&4(@&Z, <"H,D48@&Z, @8D"4>Z @$D"2@&":4F\ &*@:\ 2@> HD">F:bP4@>>@(@

8@>H4>,>H":\>@(@ D"2DZ&" &@ &D,<b D"2DJT,>4b 8@>H4>,>H@& 4 B@F:,*J`V,(@ FBD,*4>(" <@DF8@(@

*>" ( D4F. 6.1F).

6.3. IFH">@&:,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>"

6.3.1. E@(:"F>@ 4>H,DBD,H"P44 7@<4FF44 P,:\ B@:@0,>4b @ *@8"2"H,:\FH&"N @$ @$D"H>@<

BD4<,>4H,:\>@ 8 @$V,<J BD"&4:J, 42:@0,>>@<J & BJ>8H, 4 (b) FH"H\4 76, F@FH@4H & H@<, RH@$Z

*"H\ &@2<@0>@FH\ BD4$D,0>Z< (@FJ*"DFH&"< 4FB@:\2@&"H\ >"4$@:,, >"*,0>Z, 42 4<,`V4NFb J >4N

(,@:@(4R,F84N 4 (,@L424R,F84N *">>ZN *:b @BD,*,:,>4b <,FH@>"N@0*,>4b B@*>@04b

8@>H4>,>H":\>@(@ F8:@>" & ,(@ @F>@&">44, 8@(*" F B@<@V\` (,@<@DL@:@(4R,F8@6 4>L@D<"P44 @

<"8F4<":\>@< 42<,>,>44 J8:@>" >, J*",HFb H@R>@ @BD,*,:4H\ <,FH@>"N@0*,>4, B@*>@04b

8@>H4>,>H":\>@(@ F8:@>".

6.3.2. =,&@2<@0>@FH\ @BD,*,:,>4b B@*>@04b F8:@>" F B@<@V\` @$V,(@ BD"&4:",
H. ,. B@FD,*FH&@< *">>ZN @ <"8F4<":\>@< 42<,>,>44 J8:@>" & ,(@ @F>@&">44, <@0,H $ZH\

@$JF:@&:,>" Db*@< FP,>"D4,&. ?*>4< 42 H"84N FP,>"D4,& <@0,H $ZH\, >"BD4<,D, H@H F:JR"6,
8@(*" 42(4$ <@DF8@(@ *>" &*@:\ @F>@&">4b 8@>H4>,>H":\>@(@ F8:@>" b&:b,HFb B@FH@b>>Z<. % ^H@<

F:JR", <"8F4<":\>@, 42<,>,>4, J8:@>" $J*,H >, H@R8@6, " 2@>@6.

6.3.3. +V, @*4> FP,>"D46, 8@(*" F B@<@V\` <"8F4<":\>@(@ 42<,>,>4b J8:@>" >,&@2<@0>@ R,H8@

@BD,*,:4H\ <,FH@B@:@0,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" & ,(@ @F>@&">44, J0, $Z:

@N"D"8H,D42@&"> & 8@>P, BD,*Z*JV,6 (:"&Z. 7@(*" &F:,*FH&4, F4:\>@ B,D,F,R,>>@(@ D,:\,L"

<@DF8@(@ *>" &Zb&:b,HFb P,:Z6 Db* H@R,8 <"8F4<":\>@(@ 42<,>,>4b J8:@>" & @F>@&">44

8@>H4>,>H":\>@(@ F8:@>", BD,*FH"&:b,HFb &@2<@0>Z<, RH@ H@R8" F"<@(@ F4:\>@(@ 42<,>,>4b J8:@>"

<@0,H 4 >, F@@H&,HFH&@&"H\ <,FH@B@:@0,>4` ,(@ B@*>@04b.

6.3.4. % ^H4N 4F8:`R4H,:\>ZN F:JR"bN & 8"R,FH&, ":\H,D>"H4&>@(@ &"D4">H" @BD,*,:,>4b

<,FH@B@:@0,>4b B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" & ,(@ @F>@&">44 <@0,H $ZH\ BD,*FH"&:,>"

(,@:@(4R,F8"b 4 (,@L424R,F8"b 4>L@D<"P4b.

6.3.5. % BJ>8H, 1 FH"H\4 76 BD@Hb0,>>@FH\ 8@>H4>,>H":\>@(@ T,:\L" @BD,*,:b,HFb F B@<@V\`

B@>bH4b &>,T>,6 (D">4PZ (,@:@(4R,F8@6 @8D"4>Z <"H,D48". CJ8@&@*FH&JbF\ ^H4< BJ>8H@<,
7@<4FF4b @BD,*,:b,H, RH@ :`$"b H@R8", JFH">@&:,>>"b >" @F>@&, (,@:@(4R,F8@6 4:4 (,@L424R,F8@6

4>L@D<"P44 & 8"R,FH&, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>", *@:0>" >"N@*4H\Fb & BD,*,:"N

(,@:@(4R,F8@6 @8D"4>Z <"H,D48".

a) 7@>&,D(,>H>Z, ( "8H4&>Z,) <"H,D48@&Z, @8D"4>Z
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6.3.6. E (,@L424R,F8@6 H@R84 2D,>4b, BD@Hb0,>>@FH\ 8@>&,D(,>H>ZN <"H,D48@&ZN @8D"4> &

FH@D@>J <@Db @BD,*,:b,HFb :4$@ B@ @$D"V,>>@6 & ^HJ FH@D@>J @8@>,R>@FH4 "88D,P4@>>@(@ 8:4>"

( D4F. 6.1A 4 6.1B), :4$@ - & F:JR", *,FHDJ8H4&>ZN 8@>&,D(,>H>ZN @8D"4> - B@ B@*>@04`

&,DN>,6 B:4HZ 4 B@ B@*>@04` &>JHD,>>,6 FH,>84 0,:@$", F@@H&,HFH&,>>@ ( D4F. 6.1C).

6.3.7. ]HJ R,H8J` @$D"V,>>J` & FH@D@>J <@Db @8@>,R>@FH\, 4:4 B:4H@&J` (D">4PJ, <@0>@

@BD,*,:4H\ F BD4,<:,<@6 H@R>@FH\` F B@<@V\` F@&D,<,>>ZN FD,*FH& <>@(@8">":\>@6 F,6F<4R,F8@6

FX,<84 4 $"H4<,HD44 ( F<. (:"&J 8).

b) C4LH@&Z, ( >,&J:8">4R,F84,) 4 F*&4(@&Z, <"H,D48@&Z, @8D"4>Z

6.3.8. E 2,<:,&,*R,F8@6 H@R84 2D,>4b, @$D"V,>>"b & FH@D@>J <@Db @8@>,R>@FH\ 8"8 D4LH@&ZN

>,&J:8">4R,F84N, H"8 4 F*&4(@&ZN <"H,D48@&ZN @8D"4> @BD,*,:b,HFb 8"8 B,D,N@*>"b 2@>" <,0*J

8@>H4>,>H":\>@6 8@D@6 4 8@D@6 @8,">4R,F8@6, F@2*">>"b FBD,*4>(@< <@DF8@(@ *>" 4 F&b2">>Z<4 F

>4< &J:8">@<"(<"H4R,F84<4 BD@P,FF"<4. M@Hb 8@>H4>,>H":\>"b 8@D" D"2:4R",HFb B@ F&@,<J F@FH"&J

@H @8,">4R,F8@6, (D">4P" <,0*J ^H4<4 *&J<b H4B"<4 8@DZ <@0,H 4 >, $ZH\ R,H8@ @BD,*,:,>":
4>@(*" @>4 F<,>b`HFb B@FH,B,>>@, " 4>@(*" @8,">4R,F8"b 8@D" <@0,H *"0, &>,*DbH\Fb &

D"FHb>JHJ` 4 @BJV,>>J` 8@>H4>,>H":\>J` 8@DJ.

6.3.9. ):b @BD,*,:,>4b <,FH@B@:@0,>4b B,D,N@*>@6 2@>Z D4LH@&ZN >,&J:8">4R,F84N <"H,D48@&ZN

@8D"4> 4 F*&4(@&ZN <"H,D48@&ZN @8D"4>, @F@$,>>@ >" JR"FH8"N, (*, <"(>4H>Z, ">@<":44

FBD,*4>(" <@DF8@(@ *>" D"2&4HZ F:"$@, >,@$N@*4<@ &ZB@:>bH\ 4FF:,*@&">4b F B@<@V\`

F@&D,<,>>ZN FD,*FH& <>@(@8">":\>@6 4 (:J$4>>@6 F,6F<@D"2&,*84 <,H@*@< @HD"0,>>ZN &@:>

( ;?%) 4 F,6F<@D"2&,*84 <,H@*@< 2"8D4H4R,F84N @HD"0,>46 ( ;1?) 4 <,H@*@< BD,:@<:,>>ZN &@:>

( ;A%), F@BD@&@0*",<Z, <"(>4H>Z<4 4 (D"&4H"P4@>>Z<4 42<,D,>4b<4 ( F<. (:"&J 8).

6.3.10. +F:4 >, $D"H\ $JD@&Z, D"$@HZ, H@ @H$@D BD@$ 4 8,D>@& 8@D@&ZN &ZN@*@&, &8:`R"b

B@*&@*>Z, (@DZ & 2@>"N B,D,N@*" @H 8@>H4>,>H":\>@6 8@DZ 8 @8,">4R,F8@6, <@0,H *"H\ F&,*,>4b

@ H4B, B@D@* 4:4 :4H@:@(44, " H"80, <"H,D4": *:b F"<ZN D"2:4R>ZN 4FF:,*@&">46 ( >"BD4<,D,
D"*4@<,HD4R,F8"b *"H4D@&8", B":,@>H@:@(4R,F8"b &@2D"FH>"b 8@DD,:bP4b, (,@N4<4R,F846/ 42@H@B>@-
N4<4R,F846 ">":42, B":,@<"(>,H42<). ]H4 D,2J:\H"HZ <@(JH BD4(@*4H\Fb *:b @BD,*,:,>4b (D">4PZ

" @8,"> - 8@>H4>,>H" &*@:\ D4LH@&ZN >,&J:8">4R,F84N 4 F*&4(@&ZN <"H,D48@&ZN @8D"4>. +F:4 >"

@F>@&, $"H4<,HD4R,F84N *">>ZN B@*>@04, 8@>H4>,>H":\>@(@ F8:@>" @BD,*,:4H\ @R,>\ HDJ*>@,
7@<4FF4b <@0,H FR,FH\ 2@>J B,D,N@*" @H 8@>H4>,>H":\>@6 8@DZ 8 @8,">4R,F8@6 ( A7?)
( D4F. 6.1D 4 6.1F) <,FH@< JFH">@&:,>4b &>,T>,6 (D">4PZ <"H,D48@&@6 @8D"4>Z. A@F8@:\8J

B,D,N@*>"b 2@>" <@0,H BD@FH4D"H\Fb >" >,F8@:\8@ *,FbH8@& 84:@<,HD@&, 7@<4FF4b <@0,H FR,FH\

^8&4&":,>H@< B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" B@ F<ZF:J BJ>8H" 4 (D">4PJ B,D,N@*>@6 2@>Z,
@$D"V,>>J` & FH@D@>J FJT4, ,F:4 BD,*FH"&:,>>Z, (,@L424R,F84, 4 (,@:@(4R,F84, *">>Z,

J$,*4H,:\>@ B@8"2Z&"`H, RH@ >"N@*bV46Fb B@* &@*@6 8@>H4>,>H":\>Z6 <"FF4& BD4$D,0>@(@

(@FJ*"DFH&" BD@FH4D",HFb *@ ^H@6 :4>44.

c) C4LH@&Z, &J:8">4R,F84, <"H,D48@&Z, @8D"4>Z

6.3.11. C4LH@&Z, &J:8">4R,F84, <"H,D48@&Z, @8D"4>Z N"D"8H,D42J`HFb <@V>@6 :4>2@6 >40>,(@

F:@b 8@DZ, (*, F8@D@FH\ BD@N@0*,>4b F,6F<4R,F84N &@:> F@FH"&:b,H @H 7,0 *@ 7,6 8</ F, 4

H@:V,6 E;?'@& B@* B@&,DN>@FH\` LJ>*"<,>H". ;@D4FH,, E;?'4 &>,*Db`HFb, >, L@D<4DJb R,H8@6

(D">4PZ, & @8,">4R,F8J` 8@DJ, 8@H@D"b @$D"2@&":"F\ >" FJV,FH&@&"&T,< D">,, @8,">4R,F8@<

ND,$H,. A@F8@:\8J H@>846 8D"6 E;?'@& BD@:,(",H >"* D4LH@&@6 8@>H4>,>H":\>@6 8@D@6,
2>"R4H,:\>J` R"FH\ D4LH@&@6 &J:8">4R,F8@6 <"H,D48@&@6 @8D"4>Z <@0>@ FR4H"H\ " ,FH,FH&,>>Z<
BD@*@:0,>4,< FJN@BJH>@6 H,DD4H@D44" ( FH"H\b 76, BJ>8HZ 1 4 3). AD@FH4D"`V46Fb & FH@D@>J

<@Db JR"FH@8 D4LH@&ZN &J:8">4R,F84N <"H,D48@&ZN @8D"4> <@0>@ @BD,*,:4H\ 8"8 D"6@>, (*,
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E;?'4 2"8">R4&"`HFb <@D4FH,, 4 (*, H@:V4>" <"(<"H4R,F8@6 8@>H4>,>H":\>@6 8@DZ F>40",HFb *@

2>"R,>46, H4B4R>ZN *:b @8,">4R,F8@6 8@DZ, H. ,. *@ <,>,, 15 8<. ):b @BD,*,:,>4b @$D"V,>>@6

& FH@D@>J FJT4 (D">4PZ B,D,N@*>@6 2@>Z ( A7? >" D4F. 6.1E) D4LH@&ZN &J:8">4R,F84N

<"H,D48@&ZN @8D"4>, 8@H@DJ` 7@<4FF4b <@(:" $Z FR4H"H\ ^8&4&":,>H>@6 B@*>@04`

8@>H4>,>H":\>@(@ F8:@>" B@ F<ZF:J BJ>8H" 4, >,@$N@*4<Z *">>Z,, B@:JR,>>Z, F B@<@V\` ;1?

4 ;A%, " H"80, *">>Z, <"(>4H>@6 D"2&,*84 4 <>@(@8">":\>@6 F,6F<@D"2&,*84 ;?%.

6.3.12. M@Hb (,@:@(4R,F84, ( B:4H@H,8H@>4R,F84,) F@@$D"0,>4b &,F\<" &"0>Z *:b BD4$D,0>ZN

(@FJ*"DFH& BD4 @BD,*,:,>44 B@*>@04b 8@>H4>,>H":\>@(@ F8:@>", *@:0,> D"FF<"HD4&"H\Fb 4

(,@<@DL@:@(4R,F846 "FB,8H. 32 (,@:@(4R,F84N F@@$D"0,>46 D,8@<,>*J,HFb D"FF<"HD4&"H\, >"Db*J F

H,8H@>48@6 B:4H, 4 F,*4<,>H"P4@>>J` 4FH@D4` <"H,D48@&@6 @8D"4>Z, H. ,. >"8@B:,>4, >" >,6

@F"*8@& 4 L@D<4D@&">4, ,, (,@<@DL@:@(4R,F8@(@ @$:48".

6.3.13. 7@<4FF4b F@2>",H, RH@ >,8@H@DZ, BD4$D,0>Z, (@FJ*"DFH&" <@(JH FH@:8>JH\Fb F

HDJ*>@FHb<4 & B@:JR,>44 >,@$N@*4<ZN *">>ZN *:b @BD,*,:,>4b (D">4PZ <,0*J @8,">4R,F8@6 4

8@>H4>,>H":\>@6 8@D@6, >, B@**"`V,6Fb & >,8@H@DZN F:JR"bN @*>@2>"R>@<J JFH">@&:,>4`.

6.4. E@@$D"0,>4b, 8@H@DZ, >,@$N@*4<@ JR4HZ&"H\ BD4<,>4H,:\>@ 8 *@8"2"H,:\FH&"< @$ @$D"H>@<

6.4.1. +F:4 (@FJ*"DFH&@ BD,*FH"&4:@ *@8"2"H,:\FH&@ @$ @$D"H>@< BD4<,>4H,:\>@ 8 @$V,<J

BD"&4:J, F&4*,H,:\FH&J`V,, @ >,P,:,F@@$D"2>@FH4 4FB@:\2@&">4b & ,(@ BD,*FH"&:,>44 H@(@

@BD,*,:,>4b, 8@H@D@, *",HFb B@*>@04` 8@>H4>,>H":\>@(@ F8:@>" & BJ>8H, 4 (b) FH"H\4 76, H@

7@<4FF4b $J*,H 2">4<"H\Fb, & R"FH>@FH4, F:,*J`V4<4 &@BD@F"<4:

i) AD4,<:,<Z :4 ^H4 *@8"2"H,:\FH&" *:b 7@<4FF44?

ii) 3<,`H :4 ^H4 *@8"2"H,:\FH&" @H>@T,>4, 8 @BD,*,:,>4` B@*>@04b 8@>H4>,>H":\>@(@

F8:@>"? a&:b`HFb :4 ^H4 *@8"2"H,:\FH&" R4FH@ $"H4<,HD4R,F84<4 4/ 4:4
<@DL@:@(4R,F84<4?

iii) %8:`R"`H :4 ^H4 *@8"2"H,:\FH&" 4>L@D<"P4` @ B@**@>>ZN F:@bN, J*@FH@&,Db`VJ`,
RH@ (D">4P", &Z&@*4<"b B@ BD"&4:J @ <"8F4<":\>@< 42<,>,>44 J8:@>", >, $J*,H,
>"BD4<,D, F@&B"*"H\ F (D">4P,6 (,@:@(4R,F8@6 <"H,D48@&@6 @8D"4>Z?

iv) +F:4 & BD,*FH"&:,>44 L4(JD4DJ`H H"84, *@8"2"H,:\FH&" @$ @$D"H>@<, 7@<4FF4b $J*,H

HD,$@&"H\, RH@$Z @>4 F@BD@&@0*":4F\ D,2J:\H"H"<4 BD4<,>,>4b BD"&4:" @

<"8F4<":\>@< 42<,>,>44 J8:@>".

/...



CLCS/11
Russian
Page 47

/...



CLCS/11
Russian
Page 48

/...



CLCS/11
Russian
Page 49

7. MD,$HZMD,$HZ

7.1. A@FH">@&8" BD@$:,<Z: BJ>8HZ 3 4 6
7.2. ?8,">4R,F84, ND,$HZ 4 ND,$HZ B@*&@*>Z,

7.3. A@*&@*>Z, &@2&ZT,>>@FH4

7.1. A@FH">@&8" BD@$:,<Z: BJ>8HZ 3 4 6

7.1.1. 7@<4FF4b F@2>",H, RH@ @8,">4R,F84< 4 B@*&@*>Z< ND,$H"<, " H"80, B@*&@*>Z<

&@2&ZT,>>@FHb< J*,:b,HFb & FH"H\, 76 @F@$@, &>4<">4, & F&b24 F &@BD@F"<4, 8"F"`V4<4Fb BD"&

>" D"FT4D,>>Z6 8@>H4>,>H":\>Z6 T,:\L 4 @BD,*,:,>4b ,(@ &>,T>4N (D">4P.

7.1.2. % FH"H\, 76 JB@<4>",HFb HD4 &ZF@84N L@D<Z D,:\,L" <@DF8@(@ *>":

@8,">4R,F84, ND,$HZ (:J$@8@&@*>@(@ @8,">F8@(@ :@0" ( BJ>8H 3);

B@*&@*>Z, ND,$HZ ( BJ>8H 6);

B@*&@*>Z, &@2&ZT,>>@FH4 ( BJ>8H 6).

7.1.3. =4 @*4> 42 ^H4N H,D<4>@& H@R>@ >, @BD,*,:,>. EJ*b B@ &F,<J, H,D<4> " ND,$,H"
JB@HD,$:,> FB,P4":\>@, @*>"8@ F&b2\ <,0*J " @8,">4R,F84<4 ND,$H"<4" & BJ>8H, 3 4 " B@*&@*>Z<4
ND,$H"<4" & BJ>8H, 6 >, bF>". ?$" ^H4 H,D<4>" @(D">4R4&"`HFb @H JB@HD,$:,>>@(@ & BJ>8H, 6
H,D<4>" " B@*&@*>Z, &@2&ZT,>>@FH4".

7.1.4. % BJ>8H, 3 JFH">"&:4&",HFb, RH@ <"H,D48@&"b @8D"4>" >, &8:`R",H *>" @8,">" >" $@:\T4N

(:J$4>"N, & H@< R4F:, ,(@ @8,">4R,F84, ND,$HZ:

" A@*&@*>"b @8D"4>" <"H,D48" &8:`R",H >"N@*bV,,Fb B@* &@*@6 BD@*@:0,>4,
8@>H4>,>H":\>@(@ <"FF4&" BD4$D,0>@(@ (@FJ*"DFH&" 4 F@FH@4H 42 B@&,DN>@FH4 4 >,*D T,:\L",
F8:@>" 4 B@*X,<". ?>" >, &8:`R",H *>" @8,">" >" $@:\T4N (:J$4>"N, & H@< R4F:, ,(@

@8,">4R,F84, ND,$HZ 4:4 ,(@ >,*D"".

7.1.5. E@(:"F>@ BJ>8HJ 6:

" =,F<@HDb >" B@:@0,>4b BJ>8H" 5, >" B@*&@*>ZN ND,$H"N &>,T>4, (D">4PZ

8@>H4>,>H":\>@(@ T,:\L" >, &ZN@*bH 2" BD,*,:Z 350 <@DF84N <4:\ @H 4FN@*>ZN :4>46, @H

8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db. ="FH@bV46 BJ>8H >, BD4<,>b,HFb 8

B@*&@*>Z< &@2&ZT,>>@FHb<, 8@H@DZ, b&:b`HFb ,FH,FH&,>>Z<4 8@<B@>,>H"<4 <"H,D48@&@6

@8D"4>Z, H"84<, 8"8 ,, B:"H@, B@*>bH4b, &2*JH4b, $">84 4 @HD@(4".

7.1.6. ]H@, B@ &F,6 &4*4<@FH4, @2>"R",H, RH@ " B@*&@*>Z, ND,$HZ" 4 " B@*&@*>Z,
&@2&ZT,>>@FH4" @H>@FbHFb H"80, 8 D"2:4R>Z< BD"&@&Z< 8"H,(@D4b<, 4$@ @>4 D,(J:4DJ`HFb

@H*,:\>Z<4 B@:@0,>4b<4 @ <"8F4<":\>@6 &>,T>,6 (D">4P,.

7.1.7. ?(D">4R4H,:4, BD,*JF<@HD,>>Z, & BJ>8H, 6 & @H>@T,>44 @8,">4R,F84N ND,$H@&, >,

BD4<,>b`HFb 8 B@*&@*>Z< &@2&ZT,>>@FHb<, 8@H@DZ, b&:b`HFb ,FH,FH&,>>Z<4 8@<B@>,>H"<4

<"H,D48@&@6 @8D"4>Z, H"84<, 8"8 " B:"H@, B@*>bH4b, &2*JH4b, $">84 4 @HD@(4".

7.1.8. C"2:4R4, <,0*J " B@*&@*>Z<4 &@2&ZT,>>@FHb<4" 4 " B@*&@*>Z<4 ND,$H"<4" 4:4

" @8,">4R,F84<4 ND,$H"<4" >, F:,*J,H @F>@&Z&"H\ >" 4N (,@(D"L4R,F84N @BD,*,:,>4bN 4 H,D<4>"N,
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4FB@:\2@&"&T4NFb BD4 B@*(@H@&8, BJ$:48@&"&T4NFb *@ F4N B@D 8"DH, FN,< 4 BD@R,6

F@@H&,HFH&J`V,6 BD@*J8P44. ):b P,:,6 FH"H\4 76 H"8@, D"2:4R4, @F>@&Z&",HFb >" >"JR>ZN *">>ZN

F JR,H@< F@@H&,HFH&J`V4N B@:@0,>46 >"FH@bV,(@ CJ8@&@*FH&".

7.2. ?8,">4R,F84, ND,$HZ 4 ND,$HZ B@*&@*>Z,

7.2.1. ="N@*bV4,Fb B@* B@&,DN>@FH\` <@Db ND,$HZ <@(JH L@D<4D@&"H\Fb D"2>@@$D"2>Z<4

(,@:@(4R,F84<4 BD@P,FF"<4, 4 8 >4< @H>@FbHFb:

ND,$HZ, @$D"2@&"&T4,Fb & D,2J:\H"H, FBD,*4>(" <@DF8@(@ *>" 4 F&b2">>ZN F >4<

&J:8">@<"(<"H4R,F84N BD@P,FF@&;

ND,$HZ, @$D"2@&"&T4,Fb &*@:\ HD">FL@D<>ZN D"2:@<@& 8"8 @D(">4R,F846 ^:,<,>H

FBD,*4>(@&ZN BD@P,FF@& >" <@DF8@< *>,;

ND,$HZ, @$D"2@&"&T4,Fb & D,2J:\H"H, $@:,, B@2*>,6 H,8H@>4R,F8@6 *,bH,:\>@FH4 &

D,2J:\H"H, B@*>bH4b @8,">4R,F8@6 8@DZ;

ND,$HZ, @$D"2@&"&T4,Fb & D,2J:\H"H, &J:8">4R,F8@6 *,bH,:\>@FH4, F&b2">>@6 F

*&40,>4,< 8@DZ >"* (@DbR4<4 H@R8"<4. ]H4 ND,$HZ F@FH@bH @$ZR>@ 42 FB,8T4NFb

&J:8">4R,F84N ^:,<,>H@& 4:4 B@*&@*>ZN (@D 4 &FHD,R"`HFb, 8"8 BD"&4:@, >"

@8,">4R,F8@6 8@D,;

ND,$HZ, @$D"2@&"&T4,Fb & D,2J:\H"H, &2"4<@*,6FH&4b B:4H @8,">4R,F8@6 8@DZ;

ND,$HZ, @$D"2@&"&T4,Fb & D,2J:\H"H, RD,2<,D>@ "8H4&>@(@ D,(4@>":\>@(@ &J:8">42<",
F&b2">>@(@ F 42:4b>4b<4 ">@<":\>@ (@DbR,6 <">H44;

ND,$HZ, BD4JD@R,>>Z, 8 "8H4&>Z< B:4H@&Z< (D">4P"< 4 L@D<4D@&">4` @FHD@&@*J0>ZN

F4FH,<. ?>4 <@(JH &FHD,R"H\Fb & &4*, "8H4&>ZN 4 >,"8H4&>ZN ( D,:48H@&ZN)
&J:8">4R,F84N *J(, " H"80, HZ:@&@*J0>ZN 4 2"*J(@&ZN ND,$H@&. G"84, ND,$HZ @$ZR>@

@HD"0"`H D"2:4R>Z, ^H"BZ B@FH,B,>>@(@ D"2&4H4b @FHD@&@*J0>ZN F4FH,< 4 <@(JH

@$XbF>bH\Fb &"D4"H4&>@FH\` H"84N L"8H@D@&, 8"8 F8@D@FH\ 4 >"BD"&:,>4, 8@>&,D(,>P44,
" H"80, BD4D@*@6 FJ$*J8H4DJ,<ZN B:4H;

ND,$HZ, @$D"2@&"&T4,Fb & D,2J:\H"H, D4LH" ( D"FHb0,>4b 4 JH@>,>4b) 8@>H4>,>H":\>@6

8@DZ. ]H@H BD@P,FF B@D@0*",H @$ZR>@ $@:,, T4D@84, ^:,<,>HZ D,:\,L", >"BD4<,D

@8D"4>>Z, B:"H@ 4 B@*>bH4b, >@ 4>@(*" F@2*",H &ZHb>JHZ, BDb*4 8@>H4>,>H":\>@6

8@DZ, D"2*,:,>>Z, @8,">4R,F8@6 4:4 F4:\>@ D"FHb>JH@6 8@>H4>,>H":\>@6 8@D@6.

7.2.2. 32- 2" D"2>@@$D"24b H,8H@>4R,F8@6 @$FH">@&84 >" <@DF8@< *>, *">>"b 8:"FF4L48"P4b

ND,$H@& >, b&:b,HFb 4FR,DBZ&"`V,6 4 B@:>@6.

7.2.3. % >"JR>@6 :4H,D"HJD, H,D<4> " @8,">4R,F84, ND,$HZ" >, 4FB@:\2J,HFb & 8"8@<- :4$@
4F8:`R4H,:\>@ FHD@(@< F<ZF:,. % >,8@H@DZN F:JR"bN ^H@H H,D<4>, F@&,DT,>>@ @R,&4*>@,
@N&"HZ&",H 4F8:`R4H,:\>@ @8,">4R,F84, FBD,*4>(@&Z, ND,$HZ, H@(*" 8"8 & *DJ(4N @>, B@ &F,6

&4*4<@FH4, BD4<,>b,HFb 8@ &F,< ND,$H"<, FL@D<4D@&"&T4<Fb 42 @8,">4R,F84N $"2":\H@&ZN B@D@*

( H. ,. B,D&Z, BbH\ 8"H,(@D46 & BD4&,*,>>@< &ZT, FB4F8,). GD">FL@D<>Z, ND,$HZ, 8@H@DZ, &

BD@P,FF, F&@,(@ L@D<4D@&">4b B,D,N@*bH @H 8@>H4>,>H":\>@6 8@D8@&@6 @$FH">@&84 8 @8,">4R,F8@6

8@D8@&@6 @$FH">@&8,, <@0,H @8"2"H\Fb F:@0>Z< @H>,FH4 8 H@6 4:4 4>@6 8"H,(@D44 >" &F,< 4N
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BD@Hb0,>44. )DJ(4, H4BZ ND,$H@&, 2" 4F8:`R,>4,<, B@0":J6, >,8@H@DZN 2"*J(@&ZN ND,$H@&, 8

@8,">4R,F8@6 8@D, @H>@T,>4b >, 4<,`H.

7.2.4. =,8@H@DZ, ND,$HZ, D"FB@:@0,>>Z, >" <"H,D48@&ZN @8D"4>"N, B@b&4:4F\ >" F"<ZN B,D&ZN

^H"B"N ^&@:`P44 @8D"4>Z 4 F H,N B@D &@2*,6FH&@&":4 >" >,,. % F4:J 4N BD4FJHFH&4b

D"FBD@FHD">,>4, 4 H@:V4>" @F"*8@& 4 <@DL@:@(4b <@DF8@(@ *>" <@(:4 BD4@$D,FH4 & D,(4@>":\>@<

8@>H,8FH, J>48":\>J` 8@>L4(JD"P4` 4 4>*4&4*J":\>Z, @F@$,>>@FH4.

7.2.5. E:,*J,H @H<,H4H\, RH@ & BJ>8H, 6 JB@<4>"`HFb 8"8 8"H,(@D4b B@*&@*>ZN ND,$H@&, H"8 4

8"H,(@D4b B@*&@*>ZN &@2&ZT,>>@FH,6, 8@H@DZ, b&:b`HFb ,FH,FH&,>>Z<4 8@<B@>,>H"<4 <"H,D48@&@6

@8D"4>Z. % H@ 0, &D,<b 7@>&,>P4b BD42>",H, RH@ B@:@0,>4, BJ>8H" 6, 8"F"`V,,Fb

<"8F4<":\>@6 J*":,>>@FH4 (D">4PZ >" 350 ;, BD4<,>b,HFb 8 B@*&@*>Z< ND,$H"<.

7.2.6. 7@<4FF4b FR4H",H, RH@ & F&b24 F B@:@0,>4b<4 BJ>8H@& 3-6 <@(JH &@2>48>JH\ >,8@H@DZ,

F:@0>@FH4 & @BD,*,:,>44 ND,$H@&, 8 8@H@DZ< <@0,H BD4<,>bH\Fb BD,*B4F">>Z6 & BJ>8H, 6
350- <4:\>Z6 8D4H,D46 4FN@*b 42 BD@4FN@0*,>4b ND,$H@& 4 4N F@FH"&".

7.2.7. ="BD4<,D, ,F:4 @H>@F4H\ 8 @8,">4R,F84< ND,$H"< B,D&Z, BbH\ 42 JB@<b>JHZN &ZT, H4B@&

ND,$H@& ( ND,$HZ, F@FH@bV4, 42 @8,">4R,F84N $"2":\H@&ZN B@D@*), H@ <@0>@ >"6H4 >,8@H@DZ,

BD4<,DZ, 8@(*" ND,$HZ, FL@D<4D@&"&T4,Fb &*@:\ HD">FL@D<>ZN D"2:@<@& 4:4 & D,2J:\H"H, $@:,,

B@2*>,6 H,8H@>4R,F8@6 *,bH,:\>@FH4, &>,*Db`HFb & B@*&@*>J` @8D"4>J <"H,D48@&.

7.2.8. =,8@H@DZ, ND,$HZ ( &8:`R"b "8H4&>Z, FBD,*4>(@&Z, ND,$HZ) <@(JH 4<,H\ >" F,$, @FHD@&".
% H"84N F:JR"bN ^HJ R"FH\ ND,$H" $J*,H F:@0>@ D"FF<"HD4&"H\ 8"8 BD4>"*:,0"VJ` 8

(:J$@8@&@*>@<J @8,">F8@<J :@0J.

7.2.9. % FH"H\, 76 >,H F4FH,<"H4R,F84N JB@<4>">46 @ D"2:4R>ZN H4B"N 2,<>@6 8@DZ. %<,FH@

^H@(@ 4FB@:\2J`HFb :4T\ *&" H,D<4>": " ,FH,FH&,>>@, BD@*@:0,>4, ... FJN@BJH>@6 H,DD4H@D44" 4

" >"N@*bV,,Fb B@* &@*@6 BD@*@:0,>4, 8@>H4>,>H":\>@(@ <"FF4&"" BD4$D,0>ZN (@FJ*"DFH& & @H:4R4,

@H @8,">4R,F84N ND,$H@& >" (:J$@8@&@*>@< @8,">F8@< :@0,. G,D<4>Z " 8@>H4>,>H":\>Z6 <"FF4&" 4

" FJN@BJH>"b H,DD4H@D4b" b&:b`HFb >,6HD":\>Z<4 B@ @H>@T,>4` 8 &4*"< 8@DZ & (,@:@(4R,F8@<

F<ZF:,. A@^H@<J 7@<4FF4b FR4H",H, RH@ (,@:@(4R,F84, 8"H,(@D44 8@DZ >, <@(JH F:J04H\

,*4>FH&,>>Z< 8D4H,D4,< 8:"FF4L48"P44 ND,$H@& 4 &@2&ZT,>>@FH,6 >" <@DF8@< *>, 4 4N D"2$4&84

B@ BD"&@&Z< 8"H,(@D4b< B@ F<ZF:J BJ>8H" 6 FH"H\4 76, *"0, & F:JR", @FHD@&>ZN (@FJ*"DFH&.

7.2.10. G"84< @$D"2@<, 7@<4FF4b FR4H",H, RH@ & @H>@T,>44 ND,$H@& ,, <>,>4, $J*,H

@F>@&Z&"H\Fb >" H"84N >"JR>ZN 4 BD"&@&ZN F@@$D"0,>4bN, 8"8 ,FH,FH&,>>@, BD@*@:0,>4,

FJN@BJH>@6 H,DD4H@D44 4 8@>H4>,>H":\>@(@ <"FF4&", <@DL@:@(4b ND,$H@& 4 4N @H>@T,>4, 8

<"H,D48@&@6 @8D"4>, F@(:"F>@ BJ>8HJ 4, " H"80, >" >,BD,DZ&>@FH4 ND,$H@&.

7.2.11. %&4*J F:@0>@FH4 @BD,*,:,>4b 8@>8D,H484 & @H>@T,>44 D"2:4R>ZN JF:@&46 7@<4FF4b

FR4H",H J<,FH>Z< D"FF<"HD4&"H\ &@BD@F @ ND,$H"N & 8"0*@< @H*,:\>@< F:JR",.
7.3. A@*&@*>Z, &@2&ZT,>>@FH4

7.3.1. G,D<4> " B@*&@*>Z, &@2&ZT,>>@FH4" & BJ>8H, 6 &8:`R",H Db* &ZF@84N L@D< D,:\,L":
" H"84,, 8"8 ... B:"H@, B@*>bH4b, &2*JH4b, $">84 4 @HD@(4". E:@&" " H"84,, 8"8" @2>"R"`H, RH@

^H@H FB4F@8 >, 4FR,DBZ&"`V. ?$X,*4>b,H &F, H"84, &@2&ZT,>>@FH4 H@ @$FH@bH,:\FH&@, RH@ @>4

b&:b`HFb ,FH,FH&,>>Z<4 8@<B@>,>H"<4 <"H,D48@&@6 @8D"4>Z. ]H@ *,:",H "8HJ":\>Z< D"FF<@HD,>4,

BD@P,FF@& L@D<4D@&">4b <"H,D48@&ZN @8D"4> 4 D@FH" 8@>H4>,>H@&. C@FH >Z>,T>4N 8@>H4>,>H@&

BD@4FN@*4H 4/ 4:4 BD@4FN@*4: & B,D&J` @R,D,*\ 42- 2" (,@:@(4R,F84N BD@P,FF@& &*@:\ <"H,D48@&ZN
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@8D"4> ( >"BD4<,D, Rudnick, 1995). 3FN@*b 42 ^H@(@, & F&@4N <>,>4bN @H>@F4H,:\>@ " B@*&@*>ZN
&@2&ZT,>>@FH,6" 7@<4FF4b $J*,H @F>@&Z&"H\Fb BD,0*, &F,(@ >" F:,*J`V4N F@@$D"0,>4bN:

a) & F:JR", "8H4&>ZN @8D"4> ,FH,FH&,>>Z6 BD@P,FF D@FH" 8@>H4>,>H" F@FH@4H & >"8@B:,>44

>" <"H,D48@&@6 @8D"4>, @F"*8@& 4 <"H,D4":" 8@DZ @8,">4R,F8@(@, @FHD@&@*J0>@(@ 4:4

8@>H4>,>H":\>@(@ BD@4FN@0*,>4b. A@^H@<J :`$Z, LD"(<,>HZ 8@DZ 4:4 @F"*@R>Z, 8:4>\b,
>"8"B:4&"`V4,Fb >" <"H,D48@&@6 @8D"4>,, F:,*J,H D"FF<"HD4&"H\ 8"8 ,FH,FH&,>>Z6 8@<B@>,>H ^H@6

<"H,D48@&@6 @8D"4>Z;

b) & F:JR", B"FF4&>ZN @8D"4> ,FH,FH&,>>Z6 BD@P,FF D"FB"*" 8@>H4>,>H", BD,*T,FH&J`V46

D"2@$V,>4` ,(@ R"FH,6 FBD,*4>(@< <@DF8@(@ *>", BD,*B@:"(",H JH@>,>4,, D"FHb0,>4, 4 D"2DZ&

8@>H4>,>H":\>@6 8@DZ 4 @$T4D>@, BD@>48>@&,>4, & >,, 4 R,D,2 >,, <"(<Z. )">>Z6 BD@P,FF

FB@F@$FH&J,H D@FHJ 8@>H4>,>H@&. A@^H@<J H"<, (*, &ZF@84, L@D<Z D,:\,L" <@DF8@(@ *>",
@$D"2@&"&T4,Fb & D,2J:\H"H, ^H@(@ BD@P,FF" D"FB"*", b&:b`HFb @D(">4R,F84< BD@*@:0,>4,<

8@>H4>,>H":\>@(@ <"FF4&", H"84, L@D<Z D,:\,L" F:,*J,H D"FF<"HD4&"H\ 8"8 ,FH,FH&,>>Z,

8@<B@>,>HZ <"H,D48@&@6 @8D"4>Z.

8. ?BD,*,:,>4,?BD,*,:,>4, &>,T>4N&>,T>4N (D">4P(D">4P 8@>H4>,>H":\>@(@8@>H4>,>H":\>@(@ T,:\L"T,:\L" B@B@ H@:V4>,H@:V4>, @F"*8@&@F"*8@&

8.1. A@FH">@&8" BD@$:,<Z: BJ>8H 4 (a)(i)
8.2. E@@H&,HFH&J`V4, (,@L424R,F84, <,H@*Z 4 *">>Z,

8.3. %Z&,*,>4, (:J$4>Z 4 @BD,*,:,>4, H@:V4>Z

8.4. 3FH@R>484 4 &,:4R4>Z B@(D,T>@FH4

8.5. %Z$@D >"4$@:,, J*":,>>ZN L48F4D@&">>ZN H@R,8 F 1- BD@P,>H>@6 H@:V4>@6 @F"*8@&

8.1. A@FH">@&8" BD@$:,<Z: BJ>8H 4 (a)(i )

8.1.1. 7@<4FF4b BD42>",H, RH@ BD"&4:@ H@:V4>Z @F"*8@& b&:b,HFb @*>@6 42 *&JN D"&>@2>"R>ZN

L@D<J: *:b @$@F>@&">4b BD"&" >" D"FT4D,>>Z6 8@>H4>,>H":\>Z6 T,:\L 4 BD@&,*,>4b ,(@ &>,T>4N

(D">4P F JR,H@< @(D">4R4H,:,6, F@*,D0"V4NFb & BJ>8H"N 5 4 6. % BJ>8H, 4 (a) (i) ^H@

L@D<J:" @N"D"8H,D42@&">" H"8:

"i) :4>4b, BD@&,*,>>"b & F@@H&,HFH&44 F BJ>8H@< 7 BJH,< @HFR,H" @H >"4$@:,, J*":,>>ZN

L48F4D@&">>ZN H@R,8, & 8"0*@6 42 8@H@DZN H@:V4>" @F"*@R>ZN B@D@* F@FH"&:b,H, B@

8D"6>,6 <,D,, 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b @H H"8@6 H@R84 *@ B@*>@04b

8@>H4>,>H":\>@(@ F8:@>"".

8.1.2. K@D<J:" H@:V4>Z @F"*8@& @H8DZ&",H &@2<@0>@FH\ *:b &8:`R,>4b (,@L424R,F84N *">>ZN &

BD,*FH"&:,>4, BD4$D,0>@(@ (@FJ*"DFH&", BD,H,>*J`V,(@ >" D"FT4D,>>Z6 8@>H4>,>H":\>Z6 T,:\L.
AD,4<JV,FH&@ ^H@6 L@D<J:Z F@FH@4H & H@<, RH@ @>" B@2&@:b,H JR,FH\ &"D4"P44 & 8@>H4>,>H":\>ZN

B@*X,<"N & D"2:4R>ZN D"6@>"N <4D".

8.1.3. )">>"b L@D<J:" @F>@&">" >" <@*,:4, & 8@H@D@6 H@:V4>" @F"*8@& >" B@*X,<, B@FH,B,>>@

J<,>\T",HFb & >"BD"&:,>44 @H FJT4 8 <@D`. ]H" <@*,:\ J&b2Z&",H &>,T>`` (D">4PJ B@*X,<" F

H@:V4>@6 @F"*8@& B@* >4< (Gardiner, 1978).

8.1.4. AD4$D,0>@<J (@FJ*"DFH&J, 8@H@D@, >"<,D,>@ BD4<,>bH\ *">>@, B@:@0,>4,, BD4*,HFb

*@8J<,>H":\>@ @$@F>@&"H\ <,FH@B@:@0,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" 4 H@:V4>J @F"*8@&

<@D4FH,, ^H@(@ B@*>@04b. ',@:@(4 J0, *"&>@ BD42>"`H, RH@ BD4 BD4<,>,>44 ^H@6 L@D<J:Z
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&@2>48",H Db* H,N>4R,F84N BD@$:,<. ?>4 8"F"`HFb @BD,*,:,>4b (D">4PZ D"2*,:" <,0*J @F"*8"<4 4

LJ>*"<,>H@<, D"FR,H" H@:V4>Z @F"*8@& 4 JFH">@&:,>4b 42<,>R4&@FH4 4N D"FBD,*,:,>4b.

8.1.5. % 4*,":\>@6 <@DL@:@(4R,F8@6 <@*,:4 B"FF4&>@6 <"H,D48@&@6 @8D"4>Z ^H4 @F"*84

BD4>"*:,0"H 8 8@>H4>,>H":\>@<J B@*X,<J. !8H4&>Z< 4 F*&4(@&Z< <"H,D48@&Z< @8D"4>"<

F&@6FH&,>>" $@:,, F:@0>"b (,@:@(4b 4 <@DL@:@(4b, 4 @$ZR>@ @>4 >, 4<,`H 8:"FF4R,F8@(@

B@*X,<", @*>"8@ <@(JH &F, 0, 4<,H\ 2>"R4H,:\>Z, @$X,<Z @F"*8@& 2" B@*>@04,< F8:@>"

( F<. (:"&J 6).

8.1.6. ?F"*84 8:"FF4R,F8@(@ B@*X,<" 4 *DJ(4, @F"*@R>Z, 8:4>\b, BD4<Z8"`V4, 8 B@*>@04`

8@>H4>,>H":\>@(@ F8:@>", <@(JH F@FH@bH\ 42 <"H,D4":", &ZB"N">>@(@ F BD4<Z8"`V,(@ 8@>H4>,>H"

4 B,D,@H:@0,>>@(@ HJD$J:,>H>Z<4 4 (@D42@>H":\>Z<4 H,R,>4b<4. ]H4 @F"*84 B,D,<,T4&"`HFb F

B,:"(4R,F84< 4 (,<4B,:"(4R,F84< <"H,D4":@< 4/ 4:4 B4D@8:"FH"<4, 8"8- H@ B,B:@< 4 :"&@6.
?F"*@R>Z, L"P44 4 <@DL@:@(4b F8:@>" 4 B@*X,<" 2"R"FHJ` 2>"R4H,:\>@ <@*4L4P4DJ`HFb

FB@:2">4,< 4 B,D,@H:@0,>4,< @F"*8@&.

8.1.7. % 4*,":, B@*X,< B"FF4&>@6 <"H,D48@&@6 @8D"4>Z BD,*FH"&:b,H F@$@6 8:4>@&4*>Z6 R,N@:,
FL@D<4D@&">>Z6 @F"*8"<4, 2":,("`V4<4 >" @8,">4R,F8@< 4 R"FH4R>@ 8@>H4>,>H":\>@<

LJ>*"<,>H,. AD,*B@:"(",HFb, RH@ @H B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" & >"BD"&:,>44

(:J$@8@&@*>ZN "$4FF":\>ZN D"&>4> H@:V4>" @F"*8@& B@FH,B,>>@ J&,:4R4&",HFb. KJ>*"<,>H, >"

8@H@D@< 2":,("`H @F"*84, <@0,H $ZH\ F8@T,> B@* F"<Z<4 D"2>Z<4 J(:"<4, @*>"8@ &

$@:\T4>FH&, F:JR",& >"$:`*",HFb @$V46 B@:@(46 >"8:@> 8 8@>H4>,>HJ. %<,FH, F H,< *:b P,:,6

@FJV,FH&:,>4b BJ>8H" 4 (a)(i) 7@<4FF4b HD"8HJ,H H,D<4> " H@:V4>" @F"*8@&" & F@@H&,HFH&44 F@

F:,*J`V4< @BD,*,:,>4,<:

8.1.8. G@:V4>" @F"*8@& & :`$@6 H@R8, <"H,D48@&@6 @8D"4>Z D"&>b,HFb &,DH48":\>@<J D"FFH@b>4`

@H <@DF8@(@ *>" *@ &,DN" LJ>*"<,>H" J @F>@&">4b @F"*8@&, >,2"&4F4<@ @H J8:@>" <@DF8@(@ *>"

4:4 J8:@>" &,DN>,6 B@&,DN>@FH4 LJ>*"<,>H".

8.1.9. G@:V4>J @F"*8@& <@0>@ @BD,*,:4H\ :4$@ BDb<Z< BD@$@@H$@D@<, :4$@ 8@F&,>>Z<4

<,H@*"<4. ADb<@6 BD@$@@H$@D &,*,HFb B@FD,*FH&@< $JD,>4b, 8@H@D@, b&:b,HFb &,F\<"

*@D@(@FH@bV,6 BD@P,*JD@6, @F@$,>>@ & (:J$@8@&@*>ZN D"6@>"N, 4 *",H :4T\ H@R,R>Z, 2>"R,>4b.
7@F&,>>Z, <,H@*Z &8:`R"`H "8JFH4R,F84, 42<,D,>4b 4 BD@<,DZ &@2<@0>ZN B@:,6. ?>4 @$N@*bHFb

*,T,&:,, &ZB@:>b`HFb @B,D"H4&>,, 4 *"`H $@:,, H@R>@, BD,*FH"&:,>4, @ D"FBD,*,:,>44 @F"*8@&.
?*>"8@ *:b >4N >J0>" *@B@:>4H,:\>"b 4>L@D<"P4b. ="BD4<,D, <,H@* F,6F<4R,F8@(@

BD@L4:4D@&">4b HD,$J,H 8":4$D@&84 F8@D@FH,6.

8.1.10. % BJ>8H, 4 (a)(i) BD,*:"(",HFb @BD,*,:bH\ H@:V4>J @F"*8@& BJH,< JFH">@&:,>4b

D"FFH@b>4b @H <@DF8@(@ *>" &(:J$\ *@ &,DNJT84 LJ>*"<,>H". ]H@ &Z2Z&",H B@HD,$>@FH\ &

BD4<,>,>44 <,H@*@& JFH">@&:,>4b <,FH@B@:@0,>4b 4 L@D<Z <@DF8@(@ *>" @H>@F4H,:\>@ &,DNJT84

LJ>*"<,>H". ="4$@:,, B@*N@*bV4< *:b ^H@(@ F@R,H">4,< *">>ZN b&:b`HFb *">>Z, $"H4<,HD4R,F84N

42<,D,>46, *">>Z, F,6F<@D"2&,*84 ;?% 4 ;A%. C"FR,H &,DH48":\>@(@ D"FFH@b>4b <,0*J

LJ>*"<,>H@< 4 B@&,DN>@FH\` <@DF8@(@ *>" ( H. ,. H@:V4>Z @F"*8@&) BD,*B@:"(",H BD,@$D"2@&">4,

*&@6>@(@ &D,<,>4 BD@$,(" F,6F<4R,F8@(@ 4<BJ:\F" & &ZD"0,>>J` & <,HD"N (:J$4>J.

8.1.11. % >,8@H@DZN F:JR"bN, @F@$,>>@ 8@(*" 8"R,FH&@ *">>ZN ;?% F:"$@,, *:b 8"DH4D@&">4b

&,DNJT84 LJ>*"<,>H" <@(JH BD4(@*4H\Fb (D"&4<,HD4R,F84, 4 <"(>4H>Z, *">>Z,.

8.1.12. 7@<4FF4b BD42>",H, RH@ *:b BD4$D,0>ZN (@FJ*"DFH& `0>@6 R"FH4 #,>(":\F8@(@ 2":4&"

BD,*JF<@HD,>@ 4F8:`R,>4, 42 BJ>8H" 4, 8@H@D@, FL@D<J:4D@&">@ & 1"b&:,>44 @ &2"4<@B@>4<">44,
F@*,D0"V,<Fb & BD4:@0,>44 II 8 1"8:`R4H,:\>@<J "8HJ HD,H\,6 7@>L,D,>P44 ?D(">42"P44
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?$X,*4>,>>ZN ="P46 B@ <@DF8@<J BD"&J. 7@<4FF4b @04*",H, RH@ (@FJ*"DFH&@, 4<,`V,, BD"&@ 4

BD4>4<"`V,, D,T,>4, &@FB@:\2@&"H\Fb ^H4< B@:@0,>4,<, $J*,H BD,*FH"&:bH\ *">>Z, B@

L48F4D@&">>Z< H@R8"<, D"FB@:@0,>>Z< >, $@:,, R,< & 60 ; *DJ( @H *DJ(" &*@:\ BD,*FH"&:b,<@6

:4>44 (D">4PZ 8@>H4>,>H":\>@(@ T,:\L", *@8J<,>H":\>@ B@*H&,D0*"`V4,, RH@ H@:V4>" @F"*@R>ZN

B@D@* & 8"0*@6 42 ^H4N L48F4D@&">>ZN H@R,8 F@FH"&:b,H >, <,>,, @*>@(@ 84:@<,HD".

8.2. E@@H&,HFH&J`V4, (,@L424R,F84, <,H@*Z 4 *">>Z,

8.2.1. % 8"R,FH&, @F>@&>@(@ 4FH@R>48" *">>ZN *:b 8"DH4D@&">4b 4 @BD,*,:,>4b H@:V4>Z @F"*8@&

7@<4FF4b $J*,H D"FF<"HD4&"H\ *">>Z, F,6F<4R,F8@6 D"2&,*84 ;?% 4 ;A%. 'D"&4<,HD4R,F84, 4

<"(>4H>Z, *">>Z, <@(JH BD,*FH"&:bH\Fb &@ &F,N F:JR"bN & 8"R,FH&, *@B@:>b`V4N 4FH@R>48@&

4>L@D<"P44. ]H4 *@B@:>b`V4, L@D<Z 4>L@D<"P44 4<,`H @F@$@, 2>"R,>4, & H,N F:JR"bN, 8@(*"

4<,`V"bFb $"2" F,6F<4R,F84N *">>ZN >, b&:b,HFb &F,@$X,<:`V,6.

)">>Z, F,6F<@D"2&,*84 <,H@*@< @HD"0,>>ZN &@:>

8.2.2. A@ H4B4R>@<J JR"FH8J <"H,D48@&@6 @8D"4>Z $J*,H @$ZR>@ 4<,H\Fb R,HZD, D"2:4R>ZN H4B"

*">>ZN, B@:JR",<ZN F B@<@V\` ;?% >" @F>@&,:

a) *">>ZN D,(4@>":\>ZN <>@(@8">":\>ZN F,6F<4R,F84N FX,<@8, &ZB@:>,>>ZN

(@FJ*"DFH&,>>Z<4/ "8"*,<4R,F84<4/ 8@<<,DR,F84<4 @D(">42"P4b<4 *:b D"2&,*84 <"H,D48@&@6
@8D"4>Z;

b) *">>ZN :@8":42@&">>ZN 4 *,H":\>ZN *&JN- 4 HD,N<,D>ZN <>@(@8">":\>ZN FX,<@8,
&ZB@:>,>>ZN BD,4<JV,FH&,>>@ >" T,:\L, >,LH,("2@D"2&,*@R>Z<4 8@<B">4b<4;

c) *">>ZN :@8":\>ZN *&JN<,D>ZN <>@(@8">":\>ZN FX,<@8, &ZB@:>,>>ZN

4FF:,*@&"H,:\F84<4 @D(">42"P4b<4 BD4 B@*(@H@&8, 8 BD@&,*,>4` $JD,>4b & >"JR>ZN P,:bN >"

<"H,D48@&@6 @8D"4>, & D"<8"N <,0*J>"D@*>@6 AD@(D"<<Z @8,">F8@(@ $JD,>4b ( A?#);

d) T4D@8@D"2$D@F">>ZN *">>ZN FX,<@8, &ZB@:>,>>ZN >"JR>Z<4 4 @8,">@(D"L4R,F84<4

JRD,0*,>4b<4, 2"R"FHJ` F 4FB@:\2@&">4,< H@:\8@ @*>@8">":\>@6 2"B4F4.

8.2.3. ;>@(@8">":\>Z, *">>Z,, B@:JR,>>Z, F B@<@V\` ;?%, BD,*FH"&:b`H F@$@6 (@D"2*@ $@:,,

@$X,<:`V46 4FH@R>48 *">>ZN, >,0,:4 *">>Z,, F@$D">>Z, B@FD,*FH&@< @*>@8">":\>@6 2"B4F4. %

P,:@< $@:,, &ZF@8@, 8"R,FH&@ ^H4N <>@(@8">":\>ZN *">>ZN 4 $@:,, &ZF@8"b BD@>48"`V"b

FB@F@$>@FH\ "BB"D"HJDZ @$,FB,R4&"`H <>@0,FH&@ BD,4<JV,FH& BD4 JFH">@&:,>44 &>,T>,6 (D">4PZ

<"H,D48@&@6 @8D"4>Z. 7"R,FH&@ @*>@8">":\>ZN *">>ZN @$ZR>@ NJ0,, BD@>48"`V"b FB@F@$>@FH\

>40,, 4 @>4 >, F@BD@&@0*"`HFb 4>L@D<"P4,6 @ F8@D@FH4. ?>4 b&:b`HFb <,>,, P,>>Z<4 4

>,D,*8@ &,F\<" D"2D@2>,>Z.

8.2.4. % 8"R,FH&, >"4$@:,, "&H@D4H,H>@(@ 4FH@R>48" *">>ZN *:b @BD,*,:,>4b H@:V4>Z @F"*8@&

7@<4FF4b $J*,H D"FF<"HD4&"H\ <>@(@8">":\>Z, *">>Z, ;?%. ?*>@8">":\>Z, *">>Z, ;?% <@(JH

H"80, BD,*FH"&:bH\Fb &@ &F,N F:JR"bN BD4$D,0>Z<4 (@FJ*"DFH&"<4 & 8"R,FH&, *@B@:>b`V,(@

4FH@R>48" 4>L@D<"P44.

8.2.5. 7@<4FF44 42&,FH>@, RH@ & >,8@H@DZN BD,*FH"&:,>4bN @*>@8">":\>Z, *">>Z, <@(JH $ZH\

,*4>FH&,>>Z< 4<,`V4<Fb 4FH@R>48@< *">>ZN F,6F<@D"2&,*84 ;?%. % ^H4N F:JR"bN BD4$D,0>@<J

(@FJ*"DFH&J >,@$N@*4<@ $J*,H BD@">":424D@&"H\ &F, 4<,`V4,Fb "8JFH4R,F84, 4 B@H,>P4":\>Z,

>"HJD>Z, (,@L424R,F84, 42<,D,>4b <,H@*"<4 4>&,DF>@6 H,@D44 *:b &ZR4F:,>4b H@:V4>Z @F"*8@&

&@ &>,T>4N D"6@>"N <"H,D48@&@6 @8D"4>Z.
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E,6F<@D"2&,*8" <,H@*@< BD,:@<:,>>ZN &@:>

8.2.6. E,6F<@D"2&,*8" <,H@*@< BD,:@<:,>>ZN &@:>, &8:`R"b <,H@* 2"8D4H4R,F84N @HD"0,>46,
@$,FB,R4&",H 4>L@D<"P4` @ F8@D@FH4 BD@N@0*,>4b 4 N"D"8H,D, B@*B@&,DN>@FH>ZN H&,D*ZN B@D@*.
)&, @F>@&>Z, @F@$,>>@FH4 ;1? F@FH@bH & F:,*J`V,<:

a) BD4 >,< 4FB@:\2J`HFb 4FH@R>484 *@&@:\>@ >428@6 R"FH@HZ;

b) F,6F<4R,F84, :JR4 >"BD"&:b`HFb >"8:@>>@ R,D,2 (,@:@(4R,F84, FHDJ8HJDZ.

8.2.7. =4284, R"FH@HZ B@2&@:b`H *@$4H\Fb N@D@T,6 BD@>48"`V,6 FB@F@$>@FH4. 7@FZ, J(:Z

@$,FB,R4&"`H @$>"DJ0,>4, 4 42<,D,>4, 2@> F (D"*4,>H@< F8@D@FH4, " H"80, $@:,, D,284N

42<,>,>46, 8@H@DZ, N@D@T@ BD@F<"HD4&"`HFb >" BD@L4:bN ;?%. AD4 BD@&,*,>44 H4B4R>@6

<@DF8@6 FX,<84 ;1? >" <"H,D48@&ZN @8D"4>"N D,(4FHD4DJ`V4, FH">P44 ( *@>>Z, F,6F<@(D"LZ)
D"FB@:"("`HFb @$ZR>@ >" D"FFH@b>44 5-10 8< *DJ( @H *DJ(", RH@ @$,FB,R4&",H >, F"<J` &ZF@8J`

H@R>@FH\ :JR,&ZN <,H@*@& <@*,:4D@&">4b, D"FR,H@& F8@D@FH4 4 (:J$4>Z. ):b @BD,*,:,>4b

@$@F>@&">>@FH4 BD,*FH"&:b,<@6 4>H,DBD,H"P44 B@HD,$J`HFb F"<Z, B@*D@$>Z, F&,*,>4b @$ 4FH@R>48,

*">>ZN 4 <,H@*"N 4N @$D"$@H84.

'D"&4<,HD4R,F84, *">>Z,

8.2.8. )">>Z, & @$@F>@&">4, *,:",<@(@ BD,*FH"&:,>4b <@(JH B@:JR"H\Fb BJH,< (,@*,24R,F84N

42<,D,>46 (D"&4H"P4@>>@(@ B@:b 1,<:4. 'D"&4<,HD4R,F84, *">>Z, <@0>@ B@:JR"H\ & N@*,

(D"&4<,HD4R,F84N BD@<,D@& <@DF8@(@ *>" (Beyer et al. 1966; Zumberge et al. 1994),
>"2,<>ZN (D"&4<,HD4R,F84N FX,<@8 <@Db (Torge, 1989) 4 &@2*JT>ZN (D"&4<,HD4R,F84N FX,<@8

(laCoste 1967; Valliant et al., 1985). 3N <@0>@ H"80, &Z&,FH4 >" B@&F,<,FH>@6 @F>@&,

F@R,H">4,< ":\H4<,HD4R,F84N 42<,D,>46 F >,F8@:\84N FBJH>48@& 4 ">":42" *4>"<484 @D$4H

(Seeber, 1993). E@R,H">4, (D"&4<,HD4R,F84N @P,>@8 F 2,<>ZN 4 &>,2,<>ZN 4FH@R>48@&

B@FD,*FH&@< 4FB@:\2@&">4b <,H@*@& 4>&,DF>@6 H,@D44 <@0,H B@2&@:4H\ F*,:"H\ &"0>Z, &Z&@*Z @

F@FH"&, 4 FHDJ8HJD, <"H,D48@&@6 @8D"4>Z, &8:`R"b D"2(D">4R,>4, @F"*@R>ZN $"FF,6>@&, " H"80,

@H8DZH\ &@2<@0>@FH4 *:b <@*,:4D@&">4b H@:V4>Z @F"*8@& 4 (:J$@8@&@*>ZN 8@D@&ZN FHDJ8HJD.
="BD4<,D, ">@<":44 F&@$@*>@(@ &@2*JN" <@(JH 4FB@:\2@&"H\Fb & 8"R,FH&, *4"(>@FH4R,F8@(@ ^:,<,>H"

*:b F@FH"&:,>4b &@2<@0>ZN @R,DH">46 &>,T>,6 (D">4PZ <"H,D48@&@6 @8D"4>Z.

;"(>4H>Z, *">>Z,

8.2.9. ;"(>4H>Z, *">>Z, 4FB@:\2J`HFb BD,0*, &F,(@ *:b D"2:4R,>4b @8,">4R,F8@6 8@DZ 4

8@>H4>,>H":\>@6: <"(>4H>Z, B@:@FZ @8,">4R,F8@6 8@DZ @BD,*,:b`HFb $,2@T4$@R>@. 3<,>>@ ^H4

@F@$,>>@FH4 BD4&,:4 8 >"JR>@<J BD@DZ&J & (4B@H,2, @ FBD,*4>(, <@DF8@(@ *>". !>":@(4R>@

FBJH>48@&Z< (D"&4<,HD4R,F84< *">>Z<, <"(>4H>Z, *">>Z,, B@:JR,>>Z, F B@<@V\` FBJH>48@&,
B@2&@:b`H B@FHD@4H\ :4T\ 8"DHZ <"(>4H>ZN ">@<":46 >" FD,*>4N 4 *:4>>ZN &@:>"N. ]H4

FBJH>48@&Z, <"(>4H>Z, *">>Z, B@:,2>Z *:b D,(4@>":\>ZN 8@<B4:bP46 *">>ZN <@DF8@6

<"(>4H@<,HD44 (Arkani-Hamed et al., 1995).

8.2.10. ?BbH\- H"84 <@0>@ F<@*,:4D@&"H\ 4>*4&4*J":\>Z, <@DF84, <"(>4H>Z, BD@L4:4 *:b $@:,,
(:J$@8@(@ 42JR,>4b N"D"8H,D" 4 (:J$4>Z 2":,(">4b @8,">4R,F8@(@ 4:4 8@>H4>,>H":\>@(@ LJ>*"<,>H"

B@* @F"*8"<4.

7"DH4D@&">4, &,DN>,6 B@&,DN>@FH4 @F"*8@&
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8.2.11. 7"DH4D@&">4, &,DNJT84 @F"*@R>@(@ 8:4>" >" B@*X,<, BD,*B@:"(",H 8"DH4D@&">4, <@DF8@(@

*>". E@&D,<,>>"b H,N>@:@(4b @*>@:JR,&@6 4 <>@(@:JR,&@6 B@:@F>@6 $"H4<,HD44 *",H >"4$@:,,

H@R>Z, 42<,D,>4b (:J$4>Z <@DF8@(@ *>" ( F<. (:"&J 4). ?*>"8@ F$@D ^H@6 4>L@D<"P44

@FJV,FH&:b,HFb H"80, B@BJH>@ F F,6F<@D"2&,*8@6 ;?%. ]H" B@BJH>"b 4>L@D<"P4b <@0,H $ZH\

4FB@:\2@&">" *:b ">":42" $"H4<,HD44 4 <@DL@:@(44 <@DF8@(@ *>", 8@(*" (4*D@(D"L4R,F84N

42<,D,>46 >, 4<,,HFb.

8.2.12. #"H4<,HD4R,F8J` 4>L@D<"P4`, B@:JR,>>J` & D,2J:\H"H, F,6F<4R,F8@6 D"2&,*84 ;?%,
F:,*J,H &@ &F,N &@2<@0>ZN F:JR"bN 4>H,DB@:4D@&"H\ 4 BD4&@*4H\ & F@@H&,HFH&4, F 4>L@D<"P4,6,
F@$4D",<@6 F B@<@V\` (4*D@(D"L4R,F8@6 FX,<84. G"8"b 8@DD,8H4D@&8" >,@$N@*4<" *:b JFHD">,>4b

B@(D,T>@FH,6, &@2>48"`V4N &F:,*FH&4, $@:,, >428@6 D"2D,T"`V,6 FB@F@$>@FH4 BD4 4FB@:\2@&">44

$@:,, >4284N R"FH@H & D"<8"N F,6F<@D"2&,*84.

8.2.13. % 8"R,FH&, @F>@&>@(@ 4FH@R>48" *">>ZN *:b 8"DH4D@&">4b <@DF8@(@ *>" 7@<4FF4b $J*,H

D"FF<"HD4&"H\ *">>Z,, B@:JR,>>Z, F B@<@V\` (4*D@(D"L4R,F8@6 $"H4<,HD4R,F8@6 FX,<84.
#"H4<,HD4R,F8"b 4>L@D<"P4b, B@:JR,>>"b BD4 F,6F<@D"2&,*8, ;?%, <@0,H BD,*@FH"&:bH\Fb

BD4$D,0>Z<4 (@FJ*"DFH&"<4 &@ &F,N F:JR"bN & 8"R,FH&, *@B@:>b`V,(@ 4FH@R>48" 4>L@D<"P44 &

D"<8"N BD,*FH"&:,>4b. ]H" *@B@:>b`V"b 4>L@D<"P4b 4<,,H @F@$@, 2>"R,>4, & H,N F:JR"bN, 8@(*"

4<,`V"bFb $"2" $"H4<,HD4R,F84N *">>ZN >, 4<,,H &F,@$X,<:`V,(@ N"D"8H,D".

8.2.14. ?*>"8@ *">>Z, F,6F<@D"2&,*84 ;?% @$:"*"`H H,< BD,4<JV,FH&@<, RH@ B@ @*>@<J 4

H@<J 0, 8@<B:,8HJ *">>ZN <@0>@ *,T4LD4D@&"H\ &,F\ @F"*@R>Z6 8:4> @H &,DN>,6 B@&,DN>@FH4 *@

LJ>*"<,>H" >" BD,*<,H @BD,*,:,>4b ,(@ H@:V4>Z. 7 H@<J 0, B@(D,T>@FH4 $"H4<,HD44, BD4FJV4,

F,6F<4R,F84< *">>Z<, *:b ^H4N P,:,6 >, 4<,`H $@:\T@(@ 2>"R,>4b.

7"DH4D@&">4, &,DNJT84 LJ>*"<,>H"

8.2.15. KJ>*"<,>H @F"*@R>@(@ 8:4>" <@0,H $ZH\ @8,">4R,F84<, 8@>H4>,>H":\>Z< 4:4 0,

8@>H4>,>H":\>@- @8,">4R,F84<. % BD@FH,6T4N F:JR"bN D"FB@:@0,>>Z, >" B@*X,<, @F"*84 >" &F,<

BD@Hb0,>44 @H B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" B@8@bHFb >" @8,">4R,F8@< LJ>*"<,>H,. ?$ZR>@

@8,">4R,F846 LJ>*"<,>H @$D"2J,HFb >" @8,">4R,F8@< FBD,*4>(@&@< ND,$H, 4 F8:"*Z&",HFb 42

B,D4*@H4H@&@(@ 4 ("$$D@&@(@ 8@D>,&@(@ 8@<B:,8F", BD@<,0JH@R>@6 2@>Z $"2":\H@&ZN *"68@&ZN

4>HDJ246 4 <@V>ZN F,D46 B@*&@*>ZN $"2":\H@&ZN :"& >"&,DNJ. 7"8 BD"&4:@, L@D<4D@&">4,

@8,">4R,F8@6 8@DZ >" FBD,*4>(@&@< ND,$H, BD@4FN@*4H F@ F8@D@FH\` >,F8@:\8@ F">H4<,HD@& & (@*

& FD,*, J<,D,>>ZN @H:@0,>46. ]H@ @2>"R",H, RH@ B@&,DN>@FH\ F"<@(@ &,DN>,(@ :"&@&@(@ 42:4b>4b

<@0>@ FR4H"H\ &,DNJT8@6 LJ>*"<,>H".

8.2.16. % $@:,, F:@0>ZN F:JR"bN & @F>@&">44 @F"*@R>@(@ F:@b, D"FB@:@0,>>@(@ $:42 B@*>@04b

F8:@>", <@0,H >"$:`*"H\Fb 2@>" &ZHb>JH@(@ 4 JH@>R,>>@(@ 8@>H4>,>H":\>@(@ LJ>*"<,>H". ?F"*84

<@(JH &8:`R"H\ *@- 4 F4>D4LH@&J` B@F:,*@&"H,:\>@FH\, B@8DZHJ` B@FHD4LH@&Z< @F"*@R>Z<

8:4>@< ( D4F. 8.1). +F:4 >40, B@FHD4LH@&@(@ >,F@(:"F4b F@ND">4:4F\ F4>D4LH@&Z, 4:4

*@D4LH@&Z, @F"*84, 4N <@0>@ &8:`R"H\ & @P,>8J H@:V4>Z @F"*8@&.

8.2.17. A@ FD"&>,>4` F ,, @F"*@R>Z< B@8D@&@< &,DNJT8" LJ>*"<,>H" ( 8"8 @8,">4R,F8@(@, H"8 4

8@>H4>,>H":\>@(@) *",H D,28@, J&,:4R,>4, F,6F<4R,F84N F8@D@FH,6 4 &ZF@8@, D"2:4R4, B@

"8JFH4R,F8@<J 4<B,*">FJ. ]H" B@&,DN>@FH\ $J*,H @HD"0"H\ <>@(@ ^>,D(44, 4 BD@>48>@&,>4,

^>,D(44 & B@*FH4:"`V46 LJ>*"<,>H 2>"R4H,:\>@ F@8D"H4HFb. % D,2J:\H"H, @HD"0,>4, ^>,D(44 @H

LJ>*"<,>H" *",H &,F\<" >428@, F@@H>@T,>4, " F4(>":- B@<,N"", " &>JHD,>>4, B"D"<,HDZ LJ>*"<,>H"

$J*JH &Z(:b*,H\ 8"8 $,FF&b2>Z, B@<,N4. A@^H@<J >" F,6F<@BD@L4:, ;?% &,DNJT8" LJ>*"<,>H"

$J*,H 4<,H\ &4* R,H8@ &Z*,:b`V,(@Fb @HD"0"`V,(@ (@D42@>H" <,0*J N@D@T@ &4*>Z<4

@HD"0"`V4<4 (@D42@>H"<4 >"B:"FH@&">>@(@ @F"*@R>@(@ 8@<B:,8F" 4 B@*FH4:"`V,6 "TJ<>@6"
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F,8P4,6 LJ>*"<,>H", N"D"8H,D42J`V,6Fb &ZF@84<4 F8@D@FHb<4. % $@:\T4>FH&, F:JR",& ^H@

N"D"8H,D>@ *:b F4HJ"P44, 8@(*" &,DNJT8" LJ>*"<,>H" >, F:4T8@< (:J$@8@ B@(D,$,>" ( <,>\T, R,<
>" B@Db*8" 5-6 8<). ?*>"8@ & D"6@>"N, 8 8@H@DZ< BD4<,>b,HFb BJ>8H 4 (a)(i), @$V"b

H@:V4>" @F"*8@& >" 8D4H4R,F8@< JR"FH8,, (*, BD@:,(",H &>,T>bb (D">4P", $J*,H F@FH"&:bH\, 8"8

BD"&4:@, &F,(@ B@Db*8" 1-2 8<. G"84< @$D"2@<, *">>Z, F,6F<@D"2&,*84 ;?% $J*JH &

$@:\T4>FH&, F:JR",& BD,*FH"&:bH\ F@$@6 F"<Z6 @BH4<":\>Z6 <,H@* @BD,*,:,>4b &,DNJT84

LJ>*"<,>H" >" >"4$@:,, 8D4H4R,F84N JR"FH8"N.

8.2.18. % D"6@>"N, (*, H@:V4>" @F"*8@& @R,>\ &,:48" 4:4 (*, @HD"0,>4, F,6F<4R,F84N F4(>":@&

@H &,DNJT84 LJ>*"<,>H" 4F8"0",HFb &B:"FH@&">>@6 :"&@6, *:b @BD,*,:,>4b (:J$4>Z 2":,(">4b

&,DNJT84 4FH4>>@(@ LJ>*"<,>H" <@0>@ BD4$,(>JH\ 8 F,6F<@D"2&,*8, ;A%. % ^H@< F:JR",

@BD,*,:,>4, &,DNJT84 LJ>*"<,>H" @FJV,FH&:b,HFb BJH,< 4>H,DBD,H"P44 D"FBD,*,:,>4b F8@D@FH4 &@

&F,6 8@D,. ):b @P,>84 (:J$4>Z 2":,(">4b LJ>*"<,>H" & *@BJFH4<ZN BD,*,:"N B@(D,T>@FH4

HD,$J,HFb 8"R,FH&,>>Z6 >"$@D *">>ZN 4 BD4,<:,<@, D"2D,T,>4,, " H"80, @BD,*,:,>>Z6 @$X,<

8":4$D@&84 *">>ZN ;?% 4 (D"&4H"P4@>>@(@ <@*,:4D@&">4b. 7"R,FH&,>>Z, *">>Z, ;A% <@0>@

B@:JR4H\ F B@<@V\` F@&D,<,>>ZN FD,*FH& - *@>>ZN F,6F<@(D"L@& ( )E'). ?*>"8@ 4FB@:\2J,<Z6

@$ZR>@ 10- 84:@<,HD@&Z6 4>H,D&": <,0*J "8JFH4R,F84<4 $Jb<4 <@0,H @8"2"H\Fb F:4T8@<
$@:\T4<, RH@$Z *@$4H\Fb BD4,<:,<ZN BD,*,:@& B@(D,T>@FH4. 7"8 B@8"2Z&"`H @BZHZ,
J<,>\T,>4, 4>H,D&":@& BD4 4FB@:\2@&">44 )E' & F@R,H">44 F 4FB@:\2@&">4,< *">>ZN ;?%

2>"R4H,:\>@ J:JRT",H D"2D,T,>4, (Mjelde et al., 1997).

8.2.19. % D"6@>"N <@V>ZN @F"*@R>ZN @H:@0,>46, (*, @>4 >, B,D,F:"4&"`HFb :"&@6 4 >,

>"DJT"`HFb 4>HDJ24b<4, BD4<,D>J` (:J$4>J 2":,(">4b &,DNJT84 LJ>*"<,>H" <@0,H *"H\ H"80,

<@*,:4D@&">4, >" @F>@&, F@R,H">4b (D"&4<,HD4R,F84N 4 <"(>4H>ZN *">>ZN. AD,*,:Z B@(D,T>@FH4

BD4 ^H@< <,H@*, B@ FD"&>,>4` F F,6F<4R,F84<4 <,H@*"<4 &,F\<" &,:484. A@(D,T>@FH\ BD4

@BD,*,:,>44 (:J$4>Z 2":,(">4b &,DNJT84 LJ>*"<,>H" 2"&4F4H @H 8"R,FH&" <"(>4H>ZN *">>ZN,
2>"R,>46 B:@H>@FH4 4 &@FBD44<R4&@FH4, 4FB@:\2J,<ZN & D"FR,H"N, 4 @H>@F4H,:\>@(@ B@:@0,>4b

B@&,DN>@FH4 ;@N@D@&4R4R". ?*>"8@ & D"6@>"N, B@8DZHZN :\*@< 4:4 F (:J$@8@ B@(D,$,>>Z<

LJ>*"<,>H@<, <@*,:4D@&">4, F@R,H">4b (,H,D@(,>>ZN Db*@& (D"&4H@<,HD4R,F84N 4 <"(>4H>ZN

*">>ZN <@0,H @8"2"H\Fb BD4 8"DH4D@&">44 &,DNJT84 LJ>*"<,>H" P,>>Z< *@B@:>,>4,< F8J*>@6 $"2,

F,6F<4R,F84N *">>ZN.

;4>4<":\>Z6 @N&"H *">>ZN

8.2.20. % BJ>8H, 7 FH"H\4 76 (@&@D4HFb, RH@ " BD4$D,0>@, (@FJ*"DFH&@ JFH">"&:4&",H &>,T>4,
(D">4PZ F&@,(@ 8@>H4>,>H":\>@(@ T,:\L" ... BDb<Z<4 :4>4b<4, >, BD,&ZT"`V4<4 *:4>J

60 <@DF84N <4:\ 4 F@,*4>b`V4<4 L48F4D@&">>Z, H@R84 ...". ]H@ HD,$@&">4, >,@$N@*4<@

F@R,H"H\ F JFH">@&:,>>Z< & BJ>8H, 4 (a)(i) HD,$@&">4,< @ H@<, RH@$Z H@:V4>" @F"*8@& &

8"0*@6 L48F4D@&">>@6 H@R8, F@FH"&:b:" B@ 8D"6>,6 <,D, 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b *@

B@*>@04b F8:@>".

8.2.21 ]H@ HD,$@&">4, @2>"R",H, RH@ 8"8 <4>4<J< *@:0,> $ZH\ @$,FB,R,> @N&"H *">>ZN,
*@8J<,>H":\>@ B@*H&,D0*"`V4N HD,$J,<J` H@:V4>J @F"*8@& & L48F4D@&">>ZN H@R8"N F 4>H,D&":@<

>, $@:,, 60 ;. % BD4>P4B,, @$F:,*@&">4, *@:0>@ BD,F:,*@&"H\ P,:\ *@8"2"H\ >,BD,DZ&>@FH\

@F"*8@& & 8"0*@6 @H*,:\>@6 L48F4D@&">>@6 H@R8, F B@*>@04,< F8:@>" ( F<. D"2*,: 8.5).
AD,*B@:"(",<Z6 <4>4<":\>Z6 FH">*"DH <@0,H, >"BD4<,D, $ZH\ *@FH4(>JH BJH,< @H$@D" Db*"

N@D@T@ *@8J<,>H4D@&">>ZN (,@L424R,F84N BD@L4:,6 @H B@*>@04b F8:@>" *@ 4N B,D,F,R,>4b F

2"b&:b,<@6 @8@>HJ,&"`V,6 :4>4,6 F 4>H,D&":"<4 >, $@:,, 60 ;. A@^H@<J BD4 B:">4D@&">44

F,6F<4R,F8@6 FX,<84 *:b @8@>HJD4&">4b &>,T>,6 (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" F,6F<4R,F84,

BD@L4:4 *@:0>Z @HFH@bH\ *DJ( @H *DJ(" <"8F4<J< >" 60 ;. ?*>"8@ ^H@ >, @FH"&:b,H <,FH" *:b

8"84N- :4$@ @H8:@>,>46 & BDb<@:4>,6>ZN F,(<,>H"N. A@^H@<J *:b $@:\T,6 (4$8@FH4 <@0>@
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D"FF<@HD,H\ &"D4">H 4FB@:\2@&">4b <,>\T4N 4>H,D&":@& <,0*J BD@L4:b<4. AD4 J<,>\T,>44

4>H,D&":@& <,0*J BD@L4:b<4 *@BJFH4<@, @H8:@>,>4, J&,:4R4&",HFb F@(:"F>@ >40,F:,*J`V,6

BD4$:40,>>@6 L@D<J:,:

4>H,D&": <,0*J BD@L4:b<4 & <@DF84N <4:bN = 8@F4>JF <"8F4<":\>@(@ J(:" @H8:@>,>4b @H

BDb<@(@ J(:" x 60 ( F<. D4F. 8.2).

8.2.22. 3FB@:\2@&">4, <"8F4<":\>ZN 60- <4:\>ZN 4>H,D&":@& B@2&@:b,H BD4$D,0>Z<
(@FJ*"DFH&"< F(:"04&"H\ ,FH,FH&,>>Z, >,D@&>@FH4 B@ H@:V4>, @F"*8@&, " >, F:,*@&"H\ 42&4:4FHZ<

B@*R"F @R,DH">4b< H@R>@ &Z<,D,>>@(@ ^:,<,>H" D,:\,L". 7D@<, H@(@, ^H@ <@0,H *"H\ &@2<@0>@FH\

&ZB@:>,>4b >" <"H,D48@&@6 @8D"4>, <,>,, B@*D@$>@(@ @H$@D" BD@$ - F &@2<@0>Z< F@8D"V,>4,<

D"FN@*@&, F@BDb0,>>ZN F@ F$@D@< 4 *,T4LD4D@&">4,< *">>ZN. ?*>"8@ @R,&4*>@, RH@ BD4 H"8@<

L@D<":\>@< <4>4<J<, *">>ZN <@(JH $ZH\ BD@BJV,>Z >,8@H@DZ, &"0>Z, *,H":4 <@DL@:@(44

&>,T>,6 (D">4PZ <"H,D48@&@6 @8D"4>Z 4 RH@ 4H@(@&"b 1- BD@P,>H>"b :4>4b <@0,H @8"2"H\Fb :4T\
(DJ$Z< BD4$:40,>4,< 4FH4>>@6 (,@:@(4R,F8@6. AD4$D,0>Z, (@FJ*"DFH&", B@*@2D,&"`V4,, RH@

H"8@, BD4$:40,>4, B@6*,H 4< & JV,D$, &Z4(D"`H @H @FJV,FH&:,>4b $@:,, &F,@$X,<:`V4N 4

B@*D@$>ZN @$F:,*@&">46. % P,:@< @N&"H *">>ZN *@:0,> @HD"0"H\ F:@0>@FH\ &>,T>,6 @8D"4>Z.

8.3. %Z&,*,>4, (:J$4>Z 4 @BD,*,:,>4, H@:V4>Z

8.3.1. ?P,>8" H@:V4>Z @F"*8@& HD,$J,H &Z&,*,>4b (:J$4>Z B@ 4>H,DBD,H4D@&">>Z< BD@L4:b< 4

8"DH"<. %Z&,*,>4, (:J$4>Z B@ 4>H,DBD,H4D@&">>Z< (,@L424R,F84< *">>Z< *@:0>@ B@*8D,B:bH\Fb

F@@H&,HFH&J`V,6 $"2@6 *">>ZN 4 @B4F">4,< 4FB@:\2@&">>@(@ <,H@*".

E8@D@FH\ F,6F<4R,F84N &@:>

8.3.2. ?BD,*,:,>4, H@:V4>Z @F"*8@& B@ F,6F<4R,F84< BD@L4:b< HD,$J,H, RH@$Z $Z:" 42&,FH>"

F8@D@FH\ BD@N@0*,>4b F,6F<4R,F8@(@ F4(>":" R,D,2 @F"*@R>Z6 F:@6. ]HJ F8@D@FH\ <@0>@

D"FFR4H"H\ BD4 @$D"$@H8, <>@(@8">":\>ZN F,6F<4R,F84N *">>ZN, @*>"8@ & F4:J >,@BD,*,:,>>@FH4,
BD4FJV,6 ^H@6 BD@P,*JD,, B@(D,T>@FH4 BD4 D"FR,H, 4>H,D&":\>@6 F8@D@FH4, " 2>"R4H, 4 H@:V4>Z

@F"*8@& <@(JH F@FH"&:bH\, 8"8 BD"&4:@, 10 BD@P,>H@&.

8.3.3. E8@D@FH\ BD@N@0*,>4b "8JFH4R,F8@6 &@:>Z R,D,2 B@**@>>Z, F:@4 HD,$J,HFb 2>"H\ >, H@:\8@

*:b @BD,*,:,>4b 4N H@:V4>Z, >@ 4 *:b B@:JR,>4b BD,*FH"&:,>4b @ N"D"8H,D, <"H,D4":". ;,>\T4,

2>"R,>4b F8@D@FH4 @$ZR>@ N"D"8H,D>Z *:b @F"*@R>ZN B@D@*, H@(*" 8"8 $@:,, &ZF@84, 2"R"FHJ`

J8"2Z&"`H >" <,H"<@DL4R,F84,, <"(<"H4R,F84, 4:4 " LJ>*"<,>H>Z," B@D@*Z. a&>@, 42<,>,>4,

F8@D@FH,6 <@0,H B@<@R\ & @BD,*,:,>44 @F>@&">4b @F"*@R>@(@ F:@b.

8.3.4. 1>"R,>4, F8@D@FH4 BD@N@0*,>4b F4(>":" R,D,2 8@<B:,8FZ <@DF8@(@ @F"*@R>@(@ <"H,D4":"

<@0>@ &Z&@*4H\ F:,*J`V4<4 <,H@*"<4:

a) >"HJD>Z, >"$:`*,>4b F P,:\` @BD,*,:,>4b F8@D@FH,6, &ZB@:>b,<Z, & $JD@&ZN

F8&"04>"N;

b) ">":42 8,D>@&, 42XbHZN 42 @F"*@R>@(@ F:@b, >" BD,*<,H @BD,*,:,>4b F8@D@FH,6;

c) ">":42 <>@(@8">":\>@6 F,6F<@D"2&,*84 ;?%;

d) ">":42 *">>ZN F,6F<@D"2&,*84 ;A% 4 ;1?.
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="HJD>Z, >"$:`*,>4b 4 42<,D,>4b 8,D>@& H@R>Z, @*>"8@ D,*84 4 4<,`H H@:\8@ :@8":\>@,

2>"R,>4,.

8.3.5. QH@ 8"F",HFb F,6F<@D"2&,*84 ;?%, H@ 4>H,D&":\>Z, F8@D@FH4 &Z&@*bHFb 42 FJ<<"D>ZN

F,6F<4R,F84N F8@D@FH,6 F B@<@V\` JD"&>,>4b )48F"1. G"84, D,2J:\H"HZ T4D@8@ D"FBD@FHD">,>Z,
@*>"8@ & F4:J F&@,6 BD4D@*Z b&:b`HFb >,F8@:\8@ >,H@R>Z<4 4 2>"R4<Z :4T\ *:b H@6 (:J$4>Z,
8@H@D"b F@@H>@F4HFb F *:4>@6 (DJBBZ F,6F<@BD4,<>48@&, 4 4<,`H $@è:\TJ` H@R>@FH\ BD4

BD@&,*,>44 FX,<84 >" $@:,, <,:8@&@*>ZN JR"FH8"N. G@R>@FH\ 2"&4F4H H"80, @H (,@<,HD44 4

@D4,>H"P44 @HD"0"`V4N B@&,DN>@FH,6.

8.3.6. QH@$Z B@:JR4H\ 2>"R,>4b F8@D@FH4 *:b D"2:4R>ZN 2>"R4<ZN F:@,&, <@0,H @FJV,FH&:bH\Fb

">":42 F,6F<@D"2&,*84 ;A% 4 ;1?, @*>"8@ &Z&@*4<Z, 2>"R,>4b F8@D@FH4 JFD,*>b`HFb *:b &F,6

*:4>Z D"FFH">@&84 F4FH,<Z >"$:`*,>46 ;A%.

8.3.7. %F:,*FH&4, &,F\<" >,$@:\T@(@ @$X,<" BD@$, F@$D">>ZN & D"<8"N [ 42 F8&"04>] AD@,8H"

(:J$@8@&@*>@(@ $JD,>4b/ AD@(D"<<Z @8,">F8@(@ $JD,>4b >" <"H,D48@&ZN @8D"4>"N & D"2:4R>ZN

D"6@>"N <4D", 4 @HFJHFH&4b B@:>@(@ @N&"H" *">>ZN F,6F<@D"2&,*84 ;A% *">>Z, @ F,6F<4R,F8@6

F8@D@FH4 &ZFHJB"`H & 8"R,FH&, >"4$@:,, &"0>@(@ 4FH@R>48" 4>L@D<"P44, 8@H@DJ` >"*:,04H

F@$4D"H\ *:b D"2D"$@H84 F8@D@FH>ZN <@*,:,6 & $@:\T4>FH&, F:JR",&.

8.3.8. % 8"R,FH&, @F>@&>@(@ 4FH@R>48" 4>L@D<"P44 *:b @P,>84 F8@D@FH,6 BD@N@0*,>4b F4(>":@&

R,D,2 &F` H@:VJ @F"*@R>@(@ 8:4>" 7@<4FF4b D"FF<"HD4&",H F@R,H">4, *">>ZN F,6F<@D"2&,*84 ;A%

4 ;?%. )DJ(4, L@D<Z @P,>84 F8@D@FH,6 <@(JH H"80, BD,*FH"&:bH\Fb BD4$D,0>Z<4 (@FJ*"DFH&"<4

&@ &F,N F:JR"bN & 8"R,FH&, *@B@:>b`V,(@ 4FH@R>48" 4>L@D<"P44.

%Z&,*,>4, (:J$4>Z 42 F,6F<4R,F84N *">>ZN

8.3.9. %Z&,*,>4, (:J$4>Z 42 F,6F<4R,F84N *">>ZN HD,$J,H *">>ZN @ F8@D@FHbN *:b B@FHD@,>4b

F8@D@FH>@6 <@*,:4 @F"*@R>@(@ 8:4>". G"84, F8@D@FH>Z, <@*,:4 @B4FZ&"`H 42<,>,>4, F8@D@FH,6

D"FBD@FHD">,>4b F,6F<4R,F84N &@:> & @F"*@R>ZN 8@<B:,8F"N B@ &,DH48":4 4/ 4:4 BD@FH4D">4`.

8.3.10. %F, 4<,`V4,Fb *">>Z, @ F8@D@FHbN >,@$N@*4<@ FJ<<4D@&"H\, RH@$Z B@:JR4H\ >"4$@:,,

P,:@FH>J` <@*,:\ F8@D@FH4 D"FBD@FHD">,>4b F,6F<4R,F84N &@:> & @F"*@R>@< 8@<B:,8F,,
>"N@*bV,<Fb >" <"H,D48@&@6 @8D"4>,. 7"8 BD"&4:@, ^H@ $J*,H @L@D<:bH\Fb & &4*, 8"DHZ/ BD@L4:b
4>H,D&":\>ZN F8@D@FH,6 4:4 F,D44 H"84N 8"DH/ BD@L4:,6 F J8"2">4,< *">>ZN @ F,6F<4R,F8@6

F8@D@FH4, &8:`R"b 8D"H8@, @B4F">4, FB@F@$" 4N B@:JR,>4b, 4N BD4<,>4<@FH4 4 @P,>84 4N

H@R>@FH4. 7@(*" @F"*@R>Z6 8@<B:,8F 4<,,H $@:\TJ` H@:V4>J 4/ 4:4 N@D@T@ 42&,FH,>,
P,:,F@@$D"2>@, &4*4<@, &ZFHD"4&"H\ $@:,, F:@0>J` <>@(@F:@6>J` F8@D@FH>J` <@*,:\, & 8@H@D@6

8"0*Z6 @F"*@R>Z6 4>H,D&": HD"8HJ,HFb @H*,:\>@.

8.3.11. 7@<4FF4b D,8@<,>*J,H, RH@$Z B@ H,< D"6@>"<, (*, @HFJHFH&J`H *">>Z, B@ F8&"04>"<

*:b 8":4$D@&84 4>H,D&":\>ZN F8@D@FH,6 )48F" & F@@H&,HFH&44 F D,":\>Z<4 F8@D@FHb<4

1 E@(:"F>@ JD"&>,>4` )48F", *:b @HD"0,>46 @H 8@<B:,8F" B:@F84N, B"D"::,:\>ZN F:@,&

F8@D@FH\ Vn ( 4>H,D&":\>"b F8@D@FH\ & F:@, n) &ZR4F:b,HFb H"8:

Vn = [(W n2 x t n - Wn-l
2 x t n-l )/(t n - t n-l )] ½, -

(*, Wn-l 4 Wn - FD,*>4, F8@D@FH4 @H JD@&>b BD4&,*,>4b *@ @HD"0"`V4N (@D42@>H@&,
D"FB@:@0,>>ZN &ZT, 4 >40, F:@b, " t n-l 4 t n - &D,<b &FHJB:,>4b @HD"0,>>@6 &@:>Z.
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BD@N@0*,>4b R,D,2 F:@6, BD4$D,0>Z, (@FJ*"DFH&" BD,*FH"&:b:4 @H>@F4H,:\>Z, BD,*,:Z

B@(D,T>@FH4, N"D"8H,D>Z, *:b ">":42" F8@D@FH,6/ &Z$@D" 2>"R,>46 F8@D@FH4. ]H@ <@0>@

@$,FB,R4H\ B@FD,*FH&@< BD,*FH"&:,>4b FH">*"DH>@(@ @H8:@>,>4b ( *:b 4>H,D&":\>ZN F8@D@FH,6
)48F") B@ 8"0*@6 4>H,D&":\>@6 F8@D@FH4, 4FB@:\2@&">>@6 & F8@D@FH>@6 <@*,:4.

8.3.12. AD4 @$ZR>@< B@*N@*, 8 BD@$:,<, &Z&,*,>4b (:J$4> $J*JH $D"H\Fb J0, F@FH"&:,>>"b

H,<B@D":\>"b 8"DH" 42@B"N4H ( 4:4 BD@L4:\ *&@6>@(@ &D,<,>4 BD@$,(") *:b @$V,6 H@:V4>Z

@F"*8@& @H <@DF8@(@ *>" *@ &,DNJT84 LJ>*"<,>H" 4 F8@D@FH>"b <@*,:\, " 2"H,< $J*,H

D"FFR4HZ&"H\Fb BD@42&@*>@,, H. ,. @$V"b H@:V4>" @F"*@R>@(@ F:@b. AD4 &ZB@:>,>44 ^H@6 2"*"R4 &

P,:@< <@(JH B@:JR"H\Fb D"2:4R>Z, D,2J:\H"HZ & 2"&4F4<@FH4 @H H@(@, @F>@&Z&"`HFb :4 D"FR,HZ >"

BD@42&@*>@< H@R,R>ZN 2"<,D@& 4:4 0, >" BD@42&@*>@< *&JN @8@>HJD,>>ZN B@&,DN>@FH,6. A,D&Z6

<,H@* BD,*FH"&:b,HFb BD,*B@RH4H,:\>,, &H@D@(@.

8.3.13. =" >Z>,T>,6 FH"*44 BD@(D"<<>ZN D"2D"$@H@8 *:b >,8@H@DZN (@FJ*"DFH& D,":\>@6

":\H,D>"H4&@6 & *,:, &Z&,*,>4b (:J$4>Z 42 F,6F<4R,F84N *">>ZN ( B@:JR",<ZN F B@<@V\` 8"8

;?%, H"8 4 ;A%) <@(JH FH"H\ >@&Z, <,H@*Z, >"BD4<,D 4H,D"P4@>>"b :JR,&"b F4<J:bP4b. ]H4

<,H@*Z <@(JH 4<,H\ D,":\>Z, BD,4<JV,FH&" & D"6@>"N F:@0>@6 FHDJ8HJDZ 4 2>"R4H,:\>ZN

F8@D@FH>ZN ">@<":46. ?*>"8@ 7@<4FF4b D"FF<@HD4H :`$@6 <,H@* &Z&,*,>4b (:J$4>Z, 8@H@DZ6

BD4$D,0>@, (@FJ*"DFH&@ F@RH,H J<,FH>Z< BD4<,>4H\ 8 F&@4< *">>Z<.

8.3.14. 7@<4FF44 >,@$N@*4<@ $J*,H @BD,*,:bH\Fb, >"F8@:\8@ &,F@<Z< @>" $J*,H FR4H"H\ H@H :4

4>@6 H4B *">>ZN & 8"0*@< @H*,:\>@< F:JR",. +6 >,@$N@*4<@ $J*,H BD@&,DbH\, *@BJV,>Z :4

@T4$84 BD4 D"FR,H, H@:V4>Z @F"*8@&, " ,F:4 *" - H@ @$XbF>b`HFb :4 @>4 :4T\ BD4&b28@6

F8@D@FH4 4:4 0, 8"84<- :4$@ 4>Z< 4FH@R>48@<. 7D@<, H@(@, 7@<4FF44 >,@$N@*4<@ $J*,H

BD@&,DbH\, BD"&4:\>@ :4 BD@42&,*,>" ^8FHD"B@:bP4b @F"*8@& @H <,FH@B@:@0,>4b B@*>@04b

8@>H4>,>H":\>@(@ F8:@>".

'D"&4<,HD4R,F84, 4 <"(>4H>Z, *">>Z,

8.3.15. 3>&,DF4b (D"&4<,HD4R,F84N 4 <"(>4H>ZN *">>ZN @FJV,FH&:b,HFb >, FH@:\ BDb<Z<

FB@F@$@<, 8"8 & F:JR", F,6F<4R,F84N *">>ZN. =,@$N@*4<@ ">":424D@&"H\ >":4R4,, J>48":\>@FH\ 4

@BH4<42"P4` D,T,>4b. ?8@>R"H,:\>Z6 D,2J:\H"H ^H@6 4>&,DF44 F@FH@4H & L424R,F8@6 <@*,:4

@F"*@R>@(@ 8:4>", 8@H@D"b @BH4<":\>Z< @$D"2@< F@@H&,HFH&J,H &F,< 4<,`V4<Fb >"$:`*,>4b<.
7@(*" B@:JR,>>@6 & D,2J:\H"H, <@*,:4 BD4FJV" >,BD4,<:,<"b >,@BD,*,:,>>@FH\, & D"<8"N

4H,D"H4&>@(@ BD@P,FF" 4>8@DB@D4DJ`HFb *@B@:>4H,:\>Z, *">>Z,.

8.3.16. +F:4 & HD,N<,D>@< <@*,:4D@&">44 (D"&4<,HD4R,F84N *">>ZN &"0>J` D@:\ 4(D",H

$"H4<,HD4b, H@ 4>&,DF4b <"(>4H>ZN *">>ZN & ">":4H4R,F846 F4(>": >,@$N@*4<" *:b @BD,*,:,>4b

<,FH@B@:@0,>4b <"(>4H>@(@ 4FH@R>48". A@:JR",<"b & 8"R,FH&, @8@>R"H,:\>@(@ D,2J:\H"H" 4>&,DF44

L424R,F8"b <@*,:\ >,D,*8@ $Z&",H &,F\<" RJ&FH&4H,:\>@6 8 >,H@R>@FHb< *">>ZN 42<,D,>46.
7"R,FH&@ B@:JR",<ZN *">>ZN 4<,,H B,D&@FH,B,>>@, 2>"R,>4, *:b >"*,0>@FH4 &Z&,*,>4b (:J$4>Z &

B@H,>P4":\>ZN >"HJD>ZN <,H@*"N.

8.3.17. )">>Z, @ (:J$4>,, B@:JR",<Z, F B@<@V\` 8"8 (D"&4<,HD4R,F84N, H"8 4 <"(>4H>ZN

<,H@*@&, F:,*J,H F@BD@&@0*"H\ @B4F">4,< &F,N 4FB@:\2@&">>ZN BD4 <@*,:4D@&">44 B"D"<,HD@& 4

BD4<,>,>>ZN <,H@*@& 4>&,DF44, " H"80, @P,>8@6 8"R,FH&" *">>ZN, 4FB@:\2@&"&T4NFb & D"FR,H"N.

8.4. 3FH@R>484 4 &,:4R4>Z B@(D,T>@FH4
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8.4.1. )&J<b F"<Z<4 &"0>Z<4 B,D,<,>>Z<4 BD4 D"FR,H, H@:V4>Z @F"*8@& b&:b`HFb @P,>8"

(:J$4>Z 2":,(">4b &,DNJT84 LJ>*"<,>H" 4 F8@D@FH>"b <@*,:\, 4FB@:\2@&">>"b *:b &Z&,*,>4b

(:J$4>Z 42 F,6F<4R,F84N *">>ZN.

?P,>8" (:J$4>Z 2":,(">4b &,DNJT84 LJ>*"<,>H"

8.4.2. %@ <>@(4N D"6@>"N J<,D,>>@(@ @F"*@R>@(@ B@8D@&" ( <,>,, 3-4 8<) &,DNJT8J

@8,">4R,F8@(@ 4:4 8@>H4>,>H":\>@(@ LJ>*"<,>H" :,(8@ @BD,*,:4H\ B@ R,H8@<J @HD"0"`V,<J

(@D42@>HJ >" F,6F<@(D"<<, 42- 2" &ZF@8@(@ D"2:4R4b B@ 4<B,*">FJ. % H"84N D"6@>"N &,D@bH>@FH\

&Z$@D" >, H@(@ @HD"0"`V,(@ (@D42@>H" <":". E@@H&,HFH&,>>@ <":" 4 >,@BD,*,:,>>@FH\ BD4

@BD,*,:,>44 &,DNJT84 LJ>*"<,>H".

8.4.3. % D"6@>"N F &B:"FH@&">>Z<4 :"&@&Z<4 42:4b>4b<4 4 4>HDJ24&>Z<4 <"(<"H4R,F84<4

B@D@*"<4, 8@H@DZ, 4F8"0"`H @HD"0,>4, F,6F<4R,F84N &@:> @H B@&,DN>@FH4 LJ>*"<,>H",
@BD,*,:,>4, &,DNJT84 LJ>*"<,>H" >, <@0,H @B4D"H\Fb H@:\8@ >" *">>Z, ;?%. =,@$N@*4<@

BD4<,>bH\ 4 *DJ(4, (,@L424R,F84, <,H@*Z. ="4:JRT4< &FB@<@("H,:\>Z< 4/ 4:4 ":\H,D>"H4&>Z<
<,H@*@< b&:b,HFb, &4*4<@, ;A%, & R"FH>@FH4 4FB@:\2@&">4, )E'. 7D@<, H@(@, 4>H,DBD,H"P4b

D"FBD,*,:,>4b F8@D@FH4 *:b BD4B@&,DN>@FH>@6 2@>Z >" @F>@&, *">>ZN ;A% 2"R"FHJ` @F:@0>b,HFb

(D"&4H"P4@>>Z< <@*,:4D@&">4,< D"FBD,*,:,>4b B:@H>@FH4. =,@BD,*,:,>>@FH\ BD4 JFH">@&:,>44

&,DNJT84 LJ>*"<,>H" F B@<@V\` *">>ZN ;A% H@0*,FH&,>>" >,@BD,*,:,>>@FH4 BD4 &Z&,*,>44

2>"R,>4b (:J$4>Z 42 ^H4N *">>ZN. AD,*,:Z B@(D,T>@FH4 & D"FR,H, (:J$4>Z 2":,(">4b LJ>*"<,>H"

F B@<@V\` F@&D,<,>>ZN *">>ZN, B@:JR,>>ZN F B@<@V\` )E', F@FH"&:b`H, 8"8 BD"&4:@, B@Db*8"

10-20 BD@P,>H@& (Mjelde et al., 1997).

%Z&,*,>4, (:J$4>Z 42 F,6F<4R,F84N *">>ZN

8.4.4. %,:4R4>" B@(D,T>@FH4 BD4 &Z&,*,>44 (:J$4>Z F B@<@V\` 4>H,DBD,H"P44 F,6F<@D"2D,2"

BDb<@ BD@B@DP4@>":\>" &,:4R4>, B@(D,T>@FH4 F8@D@FH>@6 <@*,:4, BD4<,>b&T,6Fb BD4 ,,

&Z&,*,>44. %,:4R4>" B@(D,T>@FH4 F8@D@FH>ZN <@*,:,6, 8@H@DZ, @F>@&Z&"`HFb >" FJ<<4D@&">44

F8@D@FH,6, B@:JR,>>ZN F B@<@V\` ;?%, F@FH"&:b,H @$ZR>@ 5-15 BD@P,>H@&, & 2"&4F4<@FH4 @H

(:J$4>Z 2":,(">4b 4>H,DBD,H4DJ,<ZN @HD"0"`V4N (@D42@>H@&, 8"R,FH&" ">":42" F8@D@FH4 4 ( *@
@BD,*,:,>>@6 FH,B,>4) @$D"$@H84 *">>ZN. % P,:@< BD4 F@R,H">44 <":ZN (:J$4> 4 8"R,FH&,>>@(@

">":42" F8@D@FH4 BD,*,:Z B@(D,T>@FH4 >,&,:484.

8.4.5. AD4 4H,D"H4&>@< :JR,&@< <,H@*, &,:4R4>" B@(D,T>@FH4 2"&4F4H @H H@(@, >"F8@:\8@ H@R>@

D"FR,H>@, &D,<b BD@$,(" F,6F<@&@:> <@0>@ F@&<,FH4H\ F >"$:`*",<Z<.

8.4.6. AD4$D,0>@, (@FJ*"DFH&@ *@:0>@ $J*,H F@BD@&@0*"H\ BD,*FH"&:b,<@, 7@<4FF44 @B4F">4,

BD4<,>b&T4NFb <,H@*@& B,D,FR,H" *@8J<,>H"P4,6 @ D"FR,H>ZN *4"B"2@>"N B@(D,T>@FH4.

%Z&,*,>4, B@(D,T>@FH4 & @BD,*,:,>44 <,FH@B@:@0,>4b 42 B@(D,T>@FH4 & D"FR,H, H@:V4>Z

8.4.7. =,2"&4F4<@ @H BD4<,>b,<@(@ <,H@*" &Z&,*,>4b (:J$4>Z, @04*",<Z, B@(D,T>@FH4 &

D"FR,H, H@:V4>Z @F"*8@& &,*JH 8 B@(D,T>@FHb< & <,FH@B@:@0,>44 @*>@BD@P,>H>@6 :4>44 @F"*8@&.

8.4.8. % 4FF:,*@&">44 " ?BD,*,:,>4, 8@>H4>,>H":\>@(@ T,:\L"" (United Nations, 1993),
BD@&,*,>>@< & 1993 (@*J, &8D"HP, JB@<4>",HFb @ D"FR,H, &,:4R4>Z B@(D,T>@FH4 & (@D42@>H":\>@<

D"FFH@b>44, &Z2Z&",<@6 B@(D,T>@FH\` & D"FR,H, H@:V4>Z @F"*8@&. 7@<4FF4b BD,*:"(",H $@:,,

JH@>R,>>Z6 <,H@*, 2"8:`R"`V46Fb & BD4<,>,>44 >40,F:,*J`V,6 L@D<J:Z, 8@H@D"b JR4HZ&",H

H"80, J8:@> <@DF8@(@ *>" 4 F8@F &,DNJT84 LJ>*"<,>H":
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∆X = ∆Y/tan(0,57° + θ) + tan α, -

(*, ∆X - ^H@ B@(D,T>@FH\ & D"FFH@b>44, ∆Y - B@(D,T>@FH\ & H@:V4>,, θ - J(@: >"8:@>"

&,DNJT84 LJ>*"<,>H", α - J8:@> <@DF8@(@ *>", " 0,57° - J(@: <,0*J &,DNJT8@6 LJ>*"<,>H" 4

1- BD@P,>H>@6 :4>4,6 ( H. ,. :4>4,6, B@8"2Z&"`V,6 J&,:4R,>4, H@:V4>Z >" 1 BD@P,>H D"FFH@b>4b

@H >"R":\>@6 H@R84). ):b >@D<":\>@(@ *4"B"2@>" J8:@>" <@DF8@(@ *>" >" 8@>H4>,>H":\>@<

B@*X,<, ( @H 0,07° *@ 1,15°) F 0,2- (D"*JF>Z< >"8:@>@< &,DNJT84 LJ>*"<,>H" 8 8@>H4>,>HJ

B@(D,T>@FH\ & H@:V4>, ±100 < BD4&@*4H 8 B@(D,T>@FH4 & D"FFH@b>44 @H ±7 8< *@ ± 3 8<. 7"8

B@8"2Z&",H D4FJ>@8 8.3, B@(D,T>@FH\ & D"FFH@b>44 J<,>\T",HFb B@ <,D, &@2D"FH">4b >"8:@>"

@F>@&">4b @F"*@R>@(@ F:@b 8 B@*>@04` 8@>H4>,>H":\>@(@ F8:@>" ( θ &@2D"FH",H). G@H 0, ^LL,8H

>"$:`*",HFb, 8@(*" &,DNJT8" LJ>*"<,>H" @FH",HFb @*>@6 4 H@6 0,, " <,>b,HFb J8:@> @8,">F8@(@

:@0": J&,:4R,>4, 8DJH42>Z :@0" &,*,H 8 J<,>\T,>4` BD,*,:@& B@(D,T>@FH4 & D"FFH@b>44

( α &@2D"FH",H).

8.5. %Z$@D >"4$@:,, J*":,>>ZN L48F4D@&">>ZN H@R,8 F 1- BD@P,>H>@6 H@:V4>@6 @F"*8@&

8.5.1. % BJ>8H, 4 (a)(i) JFH">@&:,> 8D4H,D46 :4>44, BD@&,*,>>@6 & F@@H&,HFH&44 F BJ>8H@< 7
BJH,< @HFR,H" @H >"4$@:,, J*":,>>ZN L48F4D@&">>ZN H@R,8, & 8"0*@6 42 8@H@DZN H@:V4>"

@F"*@R>ZN B@D@* F@FH"&:b,H B@ 8D"6>,6 <,D, 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b @H H"8@6 H@R84 *@

B@*>@04b 8@>H4>,>H":\>@(@ F8:@>". ]H@ @2>"R",H, RH@ H@:V4>" @F"*8@& & 8"0*@6 L48F4D@&">>@6

H@R8, *@:0>" @$@F>@&Z&"H\Fb F@$D">>Z<4 & ^H@< <,FH, *">>Z<4 - :4$@ 8"D@H"0>Z<4, :4$@

F,6F<4R,F84<4, :4$@ 4>Z<4 (,@L424R,F84<4 *">>Z<4. IFH">@&:,>4, L48F4D@&">>ZN H@R,8 B@

8"DH, 42@B"N4H >,BD4,<:,<@ *:b 7@<4FF44, B@F8@:\8J 4>H,DB@:bP4b, BD4FJV"b &ZR,DR4&">4`

(@D42@>H":,6, &>@F4H >@&Z6 L"8H@D >,@BD,*,:,>>@FH4 4 >, D,(:"<,>H4DJ,HFb & FHD@(@< B@Db*8,

BJ>8H@< 4 (a)(i).

8.5.2. =,D@&>@FH\ <@DF8@(@ *>" 4/ 4:4 B@&,DN>@FH4 LJ>*"<,>H" <@(JH BD4&@*4H\ 8 2>"R4H,:\>Z<
:@8":\>Z< &"D4"P4b< H@:V4>Z @F"*8@&. ]H@ H4B4R>@ *:b @8,">4R,F8@(@ LJ>*"<,>H" 4 D4LH@&@(@

8@>H4>,>H":\>@(@ LJ>*"<,>H". % H"84N F:JR"bN H@:V4>" @F"*8@& & D"6@>, &>,T>,6 (D">4PZ

<"H,D48@&@6 @8D"4>Z <@0,H >" FD"&>4H,:\>@ 8@D@H8@< @HD,28, >,@*>@8D"H>@ 8@:,$"H\Fb @H

HD,$J,<@6 *@ <,>\T, HD,$J,<@6. % D,2J:\H"H, ^H@(@ $"H4<,HD4R,F8@(@ 4 (,@:@(4R,F8@(@ FP,>"D4b

>" @*>@< 4 H@< 0, BD@L4:, <@0,H @8"2"H\Fb >,F8@:\8@ <,FH, (*, H@:V4>" @F"*8@& $J*,H

F@FH"&:bH\ HD,$J,<Z6 1 BD@P,>H 4:4 $@:,,.

8.5.3. 1*,F\ 7@<4FF4b DJ8@&@*FH&J,HFb BJ>8H@< 4 (a)(i), (*, (@&@D4HFb, RH@ :4>4b (D">4PZ

BD@&@*4HFb " @H >"4$@:,, J*":,>>ZN L48F4D@&">>ZN H@R,8, & 8"0*@6 42 8@H@DZN H@:V4>"

@F"*@R>ZN B@D@* F@FH"&:b,H B@ 8D"6>,6 <,D, 1 BD@P,>H ...". AD4 @FJV,FH&:,>44 ^H@(@

B@:@0,>4b 7@<4FF4b FFZ:",HFb >" BD4>P4B >,BD,DZ&>@FH4, F@(:"F>@ 8@H@D@<J:

a) &>JHD4 @*>@(@ 4 H@(@ 0, >,BD,DZ&>@(@ @F"*@R>@(@ R,N:" 4 >40, >,(@ BD4$D,0>@,

(@FJ*"DFH&@ <@0,H &Z$4D"H\ *:b JFH">@&:,>4b F&@4N L48F4D@&">>ZN H@R,8 F"<@, J*":,>>@, <,FH@,
(*, >"$:`*",HFb HD,$J,<"b H@:V4>" @F"*8@&;

b) B@ 8"0*@6 42 &Z$D">>ZN L48F4D@&">>ZN H@R,8 7@<4FF4b @04*",H BD,*FH"&:,>4b

*@8"2"H,:\FH& >,BD,DZ&>@FH4 <,0*J @F"*8"<4 & ^H4N H@R8"N 4 @F"*8"<4 & B@*>@044

8@>H4>,>H":\>@(@ F8:@>".

8.5.4. AD,@*@:,>4, BD@$:,<Z, F@2*"&",<@6 >,D@&>@6 H@B@(D"L4,6, BJH,< &Z$@D" L48F4D@&">>ZN

H@R,8 B@ D"FR,H>@<J JFD,*>,>>@<J D"FBD,*,:,>4` H@:V4>Z @F"*8@& >,BD4,<:,<@.
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8.5.5. +V, @*4> "FB,8H BJ>8H" 4 (a)(i) - ^H@ 42<,D,>4, D"FFH@b>4b: "... >"4$@:,, J*":,>>Z,

L48F4D@&">>Z, H@R84, & 8"0*@6 42 8@H@DZN H@:V4>" @F"*@R>ZN B@D@* F@FH"&:b,H B@ 8D"6>,6 <,D,

1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b @H H"8@6 H@R84 *@ B@*>@04b 8@>H4>,>H":\>@(@ F8:@>"". A@*

" 8D"HR"6T4< D"FFH@b>4,<" 7@<4FF4b B@>4<",H 8D"HR"6T,, D"FFH@b>4,, @H<,Db,<@, B@

(,@*,24R,F8@6 :4>44 >" B@&,DN>@FH4 ^::4BF@4*" & D"<8"N (,@*,24R,F8@6 F4FH,<Z @HFR,H",
4FB@:\2J,<@6 BD4$D,0>Z< (@FJ*"DFH&@< & BD,*FH"&:,>44.
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9. 3>L@D<"P4b3>L@D<"P4b @@ (D">4P"N(D">4P"N D"FT4D,>>@(@D"FT4D,>>@(@ 8@>H4>,>H":\>@(@8@>H4>,>H":\>@(@ T,:\L"T,:\L"

9.1. A@FH">@&8" BD@$:,<Z: BJ>8H 8 4 BD4:@0,>4, II
9.2. #"H4<,HD4R,F84, 4 (,@*,24R,F84, *">>Z,

9.3. ',@L424R,F84, 4 (,@:@(4R,F84, *">>Z,

9.4. O4LD@&Z, 4 >,P4LD@&Z, *">>Z,

9.5. 7@>HD@:\>Z6 B,D,R,>\ F@@H&,HFH&J`V,6 @$@F>@&Z&"`V,6 4>L@D<"P44 4 *">>ZN

9.1. A@FH">@&8" BD@$:,<Z: BJ>8H 8 4 BD4:@0,>4, II

9.1.1. 7@<4FF4b BD42>",H, RH@ BD4$D,0>Z, (@FJ*"DFH&" @$b2">Z BD,*FH"&:bH\ 4>L@D<"P4` @

(D">4P"N D"FT4D,>>@(@ 8@>H4>,>H":\>@(@ T,:\L" >" BD,*<,H &Z>,F,>4b D,8@<,>*"P46 B@ >4<. %

BJ>8H, 8 ^H" @$b2">>@FH\ FL@D<J:4D@&">" F:,*J`V4< @$D"2@<:

" )">>Z, @ (D">4P"N 8@>H4>,>H":\>@(@ T,:\L" 2" BD,*,:"<4 200 <@DF84N <4:\ @H

4FN@*>ZN :4>46, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db, BD,*FH"&:b`HFb

F@@H&,HFH&J`V4< BD4$D,0>Z< (@FJ*"DFH&@< & 7@<4FF4` B@ (D">4P"< 8@>H4>,>H":\>@(@

T,:\L", F@2*"&",<J` & F@@H&,HFH&44 F AD4:@0,>4,< II >" @F>@&, FBD"&,*:4&@(@

(,@(D"L4R,F8@(@ BD,*FH"&4H,:\FH&". 7@<4FF4b *",H BD4$D,0>Z< (@FJ*"DFH&"< D,8@<,>*"P44 B@

&@BD@F"<, 8"F"`V4<Fb JFH">@&:,>4b &>,T>4N (D">4P 4N 8@>H4>,>H":\>@(@ T,:\L". 'D">4PZ

T,:\L", JFH">@&:,>>Z, BD4$D,0>Z< (@FJ*"DFH&@< >" @F>@&, J8"2">>ZN D,8@<,>*"P46,
b&:b`HFb @8@>R"H,:\>Z<4 4 *:b &F,N @$b2"H,:\>Z".

9.1.2. 7@<4FF4b BD42>",H, RH@ @*>@6 42 *&JN ,, LJ>8P46, BD,*B4FZ&",<ZN & BD4:@0,>44 II,
b&:b,HFb D"FF<@HD,>4, *">>ZN 4 <"H,D4":@&, BD,*FH"&:b,<ZN BD4$D,0>Z<4 (@FJ*"DFH&"<4, 4

&Z>,F,>4, D,8@<,>*"P46 & F@@H&,HFH&44 F@ FH"H\,6 76 4 1"b&:,>4,< @ B@>4<">44 1980 (@*". %

BJ>8H, 1 (a) FH"H\4 3 BD4:@0,>4b II ^H" LJ>8P4b @B4FZ&",HFb F:,*J`V4< @$D"2@<:

"1. 7@<4FF4b 4<,,H F:,*J`V4, LJ>8P44:

a) D"FF<@HD,>4, BD,*FH"&:b,<ZN BD4$D,0>Z<4 (@FJ*"DFH&"<4 *">>ZN 4 *DJ(4N

<"H,D4":@& @H>@F4H,:\>@ &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" & D"6@>"N, (*, ^H4

(D">4PZ &ZN@*bH 2" BD,*,:Z 200 <@DF84N <4:\, 4 &Z>,F,>4, D,8@<,>*"P46 & F@@H&,HFH&44

F@ FH"H\,6 76 4 1"b&:,>4,< @ B@>4<">44, BD4>bHZ< 29 "&(JFH" 1980 (@*" HD,H\,6

7@>L,D,>P4,6 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ <@DF8@<J BD"&J".

9.1.3. AD,*FH"&:,>4, $J*,H D"2$4&"H\Fb >" HD4 @H*,:\>ZN R"FH4 & F@@H&,HFH&44 F A@Db*8@<

D"$@HZ 7@<4FF44 (CLCS/L.3). 1"BD"T4&",<Z6 L@D<"H BD,*B@:"(",H >":4R4, D,2`<,

(22 ^82,<B:bD"), @F>@&>@6 R"FH4 (8 ^82,<B:bD@&) 4 &F,N @$@F>@&Z&"`V4N >"JR>@- H,N>4R,F84N
*">>ZN (2 ^82,<B:bD").

9.1.4. % D,2`<, $J*,H F@*,D0"H\Fb F:,*J`V"b 4>L@D<"P4b:

a) 8"DHZ F@@H&,HFH&J`V,(@ <"FTH"$" 4 8@@D*4>"HZ, J8"2Z&"`V4, &>,T>4, (D">4PZ

8@>H4>,>H":\>@(@ T,:\L" 4 F@@H&,HFH&J`V4, 4FN@*>Z, :4>44 H,DD4H@D4":\>@(@ <@Db;

b) 8"84, B@:@0,>4b FH"H\4 76 BD4<,>b`HFb & B@**,D08J *">>@6 2"b&84;

c) 4<,>" :`$ZN R:,>@& 7@<4FF44, 8@H@DZ, BD,*@FH"&4:4 8@>FJ:\H"P44 BD4 B@*(@H@&8,

BD,*FH"&:,>4b;
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d) :`$Z, FB@DZ, @ 8@H@DZN (@&@D4HFb & BD"&4:, 44 4 & BD4:@0,>44 I 8 AD"&4:"<

BD@P,*JDZ 7@<4FF44.

9.1.5. % @F>@&>@6 R"FH4 $J*,H BD4&@*4H\Fb B@*D@$>@, @B4F">4, 8@<B:,8F" *">>ZN, 8"DH,
H,N>4R,F84N BD@P,*JD 4 >"JR>ZN <,H@*48, BD4<,>b&T4NFb BD4 @FJV,FH&:,>44 FH"H\4 76. ="

8"0*@< F@@H&,HFH&J`V,< ^H"B, $J*JH BD4&@*4H\Fb FFZ:84 >" 4FN@*>Z, *">>Z,.

9.1.6. % HD,H\,6 R"FH4 $J*JH BD4&@*4H\Fb 8@<B:,8HZ &F,N *">>ZN, >" 8@H@DZ, *,:":4F\ FFZ:84 &

@F>@&>@6 R"FH4 4 8@H@DZ, $J*JH @L@D<:,>Z & &4*, @H*,:\>ZN BD4:@0,>46. %F, *">>Z,,
BD,*FH"&:,>>Z, BD4$D,0>Z< (@FJ*"DFH&@< & @$@F>@&">4, F&@,(@ BD,*FH"&:,>4b, $J*JH D"FF<@HD,>Z

7@<4FF4,6.

9.2. #"H4<,HD4R,F84, 4 (,@*,24R,F84, *">>Z,

#"H4<,HD4R,F84, *">>Z,

9.2.1. A@:>Z6 8@<B:,8F $"H4<,HD4R,F84N *">>ZN, 4FB@:\2@&">>ZN BD4 B@*(@H@&8, BD,*FH"&:,>4b,
<@0,H &8:`R"H\ :`$Z, 42 F:,*J`V4N 42<,D,>46 4:4 4N F@R,H">4,:

a) 42<,D,>46 @*>@:JR,&Z< ^N@:@H@<;

b) 42<,D,>46 <>@(@:JR,&Z< ^N@:@H@<;

c) $"H4<,HD4R,F84N 42<,D,>46 (4*D@:@8"H@D@< $@8@&@(@ @$2@D";

d) 4>H,DL,D@<,HD4R,F84N 42<,D,>46 (4*D@:@8"H@D@< $@8@&@(@ @$2@D";

e) $"H4<,HD4R,F84N 42<,D,>46, &Z&,*,>>ZN 42 *">>ZN F,6F<@D"2&,*84 ;?%;

f) 42<,D,>46 :4*"D@<.

9.2.2. ]H" 4>L@D<"P4b $J*,H &8:`R"H\Fb &@ &H@DJ` 4 HD,H\` R"FH4 BD,*FH"&:,>4b. ):b

&8:`R,>4b & @F>@&>J` R"FH\ <@(JH B@HD,$@&"H\Fb H@:\8@ ,, LD"(<,>HZ, @*>"8@ >,@HX,<:,<Z<

^:,<,>H@< @$@F>@&Z&"`V4N >"JR>@- H,N>4R,F84N *">>ZN $J*,H FR4H"H\Fb &8:`R,>4, &F,6 $"2Z
$"H4<,HD4R,F84N *">>ZN.

9.2.3. A@:>Z6 8@<B:,8F $"H4<,HD4R,F84N *">>ZN, 4FB@:\2@&">>ZN BD4 B@*(@H@&8, BD,*FH"&:,>4b,
$J*,H &8:`R,> BD4$D,0>Z< (@FJ*"DFH&@< & ,(@ HD,H\` R"FH\ & &4*, BD4:@0,>4b. ]HJ 4>L@D<"P4`

<@0>@ BD,*FH"&4H\ 7@<4FF44 & ">":@(@&@6 L@D<, & &4*, F&@*>ZN 8"DH F 42@$D"0,>4,< BD@<,D@&,
" B@ &@2<@0>@FH4 - & P4LD@&@6 L@D<, & &4*, $"2Z *">>ZN, F@FH"&:,>>@6 B@ B"D"<,HD"<

(4*D@(D"L4R,F8@6 4>L@D<"P4@>>@6 F4FH,<Z, F B@<@V\` 8@@D*4>"H T4D@HZ, *@:(@HZ 4 (:J$4>Z.

9.2.4. #"H4<,HD4R,F84, *">>Z, *@:0>Z $ZH\ & <"8F4<":\>@ &@2<@0>@6 FH,B,>4 @$D"$@H">Z,
RH@$Z @HD"0"H\ 4FH4>>J` (:J$4>J. 9@0>Z, 2>"R,>4b (:J$4>Z *@:0>Z $ZH\ &Zb&:,>Z 4

JFHD">,>Z.

9.2.5. A@:>@, H,N>4R,F8@, @B4F">4, $"2Z $"H4<,HD4R,F84N *">>ZN $J*,H &8:`R"H\ F:,*J`VJ`

4>L@D<"P4`:

4FH@R>48 *">>ZN;

/...



CLCS/11
Russian
Page 69

<,H@*Z ^N@:@H4D@&">4b 4 4N H,N>4R,F84, B"D"<,HDZ;

<,H@*Z @BD,*,:,>4b (,@*,24R,F84N 8@@D*4>"H 4 F4FH,<" @HFR,H";

&D,<b 4 *"H" ^N@:@H4D@&">4b;

8@DD,8H4D@&8J *">>ZN >" F8@D@FH\ 2&J8" & &@*,, 8":4$D@&8J 4 BD@R.;

"BD4@D>Z, 4 "B@FH,D4@D>Z, D"FR,HZ F:JR"6>ZN 4 F4FH,<"H4R,F84N B@(D,T>@FH,6.

(,@*,24R,F8J` F4FH,<J 8@@D*4>"H;

(,@<,HD4R,F8@, @BD,*,:,>4, BDb<ZN, "DN4B,:"0>ZN 4 2"<Z8"`V4N 4FN@*>ZN :4>46.

9.2.6. ?F>@&>"b R"FH\ BD,*FH"&:,>4b $J*,H &8:`R"H\ &F` >,@$N@*4<J` 8"DH@(D"L4R,F8J`

BD@*J8P4`, B@:JR,>>J` F B@<@V\` F@FH"&:,>>@6 $"2Z $"H4<,HD4R,F84N *">>ZN. ]H"

8"DH@(D"L4R,F8"b BD@*J8P4b <@0,H &8:`R"H\ F:,*J`V4, ">":@(@&Z, 4:4 P4LD@&Z, L@D<Z:

*&JN<,D>Z, (:J$4>>Z, BD@L4:4;

HD,N<,D>Z, $"H4<,HD4R,F84, <@*,:4;

8"DHZ F (@D42@>H":b<4.

9.2.7. 7"0*Z6 8"DH@(D"L4R,F846 BD@*J8H $J*,H F@BD@&@0*"H\Fb B@*D@$>Z< @B4F">4,<

<"H,<"H4R,F8@6 <,H@*484 4 $"H4<,HD4R,F84N *">>ZN, 8@H@DZ, 4FB@:\2@&":4F\ *:b ,(@ B@:JR,>4b.
7@<4FF4b $J*,H J*,:bH\ @F@$@, &>4<">4, BD@P,FFJ &Z&,*,>4b ">":@(@&ZN B"D"<,HD@& 42

@P4LD@&">>ZN BD@<,D@&. 7@<4FF4b <@0,H 2"BD@F4H\ J BD4$D,0>@(@ (@FJ*"DFH&" *@8J<,>H":\>@,

B@*H&,D0*,>4, F:,*J`V,6 4>L@D<"P44:

<,H@* 4>H,DB@:bP44 4:4 BD4$:40,>4b;

B:@H>@FH\ 2"<,D,>>ZN $"H4<,HD4R,F84N *">>ZN;

^:,<,>HZ &@FBD4bH4b, 8"8- H@: BD@,8P4b 8"DHZ, &,DH48":\>Z6 4 (@D42@>H":\>Z6

<"FTH"$, 4>H,D&":Z <,0*J (@D42@>H":b<4, ,*4>4PZ 42<,D,>4b, D"F8D"F8" 4 JF:@&>Z,

@$@2>"R,>4b.

9.2.8. % H,N F:JR"bN, 8@(*" $"H4<,HD4R,F8"b 4>L@D<"P4b BD,*FH"&:b,HFb 7@<4FF44 & &4*,

@HL4:\HD@&">>@6 4:4 F(:"0,>>@6 &Z$@D84 42 B,D&@>"R":\>ZN *">>ZN, BD4$D,0>@, (@FJ*"DFH&@

$J*,H BD4&@*4H\ B@:>@, @B4F">4, <,H@*484, 4FB@:\2@&">>@6 *:b &Z&,*,>4b ^H@6 4>L@D<"P44.

',@*,24R,F84, *">>Z,

9.2.9. ?H BD4$D,0>ZN (@FJ*"DFH& $J*,H HD,$@&"H\Fb BD,*FH"&:,>4, 4>L@D<"P44 @ F4FH,<,

(,@*,24R,F84N 8@@D*4>"H, BD4<,>b&T,6Fb BD4 B@*(@H@&8, BD,*FH"&:,>4b. % H,N F:JR"bN, 8@(*" &

BD,*FH"&:,>44 4FB@:\2@&">Z >, ITRF94 4:4 WGS84 (G873), " 4>"b F4FH,<", $J*JH 2"HD,$@&">Z

B"D"<,HDZ B,D,FR,H" 8@@D*4>"H 42 ^H@6 F4FH,<Z & >"2&">>Z,.

9.2.10. ;@0,H &@2>48>JH\ >,@$N@*4<@FH\ &@ &8:`R,>44 (,@*,24R,F8@6 4>L@D<"P44 @ >,8@H@DZN

4FN@*>ZN :4>4bN, @H 8@H@DZN @H<,Db,HFb T4D4>" H,DD4H@D4":\>@(@ <@Db. G"8"b >,@$N@*4<@FH\
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$J*,H &@2>48"H\ H@:\8@ & F:JR", 4FN@*>ZN :4>46, @BD,*,:b`V4N 350- <4:\>Z6 BD,*,:, ,F:4 ^H@H

8D4H,D46 &@@$V, BD4<,>b,HFb *:b @BD,*,:,>4b &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L".
7@<4FF4b <@0,H 2"BD@F4H\ F:,*J`VJ` 4>L@D<"P4`:

4FH@R>48 *">>ZN;

<,H@*Z @BD,*,:,>4b (,@*,24R,F84N 8@@D*4>"H 4 F4FH,<" @HFR,H";

8@DD,8H4D@&8J *">>ZN;

(,@*,24R,F8@, @BD,*,:,>4, & F:JR", BDb<ZN 4:4 "DN4B,:"0>ZN 4FN@*>ZN :4>46;

"BD4@D>Z, 4:4 "B@FH,D4@D>Z, D"FR,HZ F:JR"6>ZN 4 F4FH,<"H4R,F84N B@(D,T>@FH,6;

(,@*,24R,F8J` F4FH,<J 8@@D*4>"H;

(,@<,HD4R,F8@, @BD,*,:,>4, BDb<ZN, "DN4B,:"0>ZN 4 2"<Z8"`V4N 4FN@*>ZN :4>46.

9.3. ',@L424R,F84, 4 (,@:@(4R,F84, *">>Z,

E,6F<4R,F84, *">>Z,

9.3.1. E,6F<4R,F84, *">>Z, <@(JH &8:`R"H\ 8"8 *">>Z, ;?%, H"8 4 *">>Z, ;1?/ ;A%.

9.3.2. % BD,*FH"&:,>4, >,@$N@*4<@ &8:`R4H\ B,D,R,>\ &F,N F,6F<@FX,<@8, &ZB@:>b&T4NFb *:b

B@*(@H@&84 BD,*FH"&:,>4b. +(@ F:,*J,H F@BD@&@*4H\ @*>@6 4:4 >,F8@:\84<4 8"DH"<4 F J8"2">4,<

BD@L4:\>@(@ @N&"H" 8"0*@6 FX,<84. =" @*>@6 8"DH, <@0>@ @$X,*4>bH\ D,2J:\H"HZ >,F8@:\84N

FX,<@8, ,F:4 @>4 :,(8@ D"2:4R4<Z.

9.3.3. AD4&b28" 4 F,6F<@(D"<<Z *@:0>Z @$@2>"R"H\Fb @*>4<4 4 H,<4 0, ,*4>4P"<4. AD@L4:4

<>@(@8">":\>@6 F,6F<@D"2&,*84 ;?% @2>"R"`HFb @$ZR>@ H@R8"<4 &2DZ&", @$V4<4 (:J$4>>Z<4

H@R8"<4 ( ?'G) 4:4 4 H,< 4 *DJ(4<. ?>4 >, &2"4<@2"<,>b,<Z 4 *@:0>Z $ZH\ B@^H@<J R,H8@

@$@2>"R,>Z.

9.3.4. E,6F<4R,F84, BD@L4:4 *@:0>Z $ZH\ BD4&b2">Z 8 >"&4("P4@>>@6 BD@8:"*8, 4 @$@2>"R"H\Fb

& H,N 0, ,*4>4P"N, RH@ 4 F,6F<@BD@L4:\ ( BJ>8HZ &2DZ&", ?'G).

9.3.5. ;>@(@8">":\>Z, F,6F<4R,F84, *">>Z, *@:0>Z $ZH\ @$D"$@H">Z 8"8 <4>4<J< *@ JD@&>b,
>,@$N@*4<@(@ *:b @$@F>@&">4b 8@>8D,H>@ 4FB@:\2@&">>@(@ B@*N@*". A"D"<,HDZ 4N B@:JR,>4b 4

B@Db*@8 4N @$D"$@H84 *@:0>Z $ZH\ :4$@ J8"2">Z >" F,6F<@BD@L4:,, :4$@ 42:@0,>Z &

BD,*FH"&:,>4, @H*,:\>@ *:b 8"0*@6 FX,<84. E`*" *@:0>" H"80, &N@*4H\ 4>L@D<"P4b @ D,6F, 4:4

FJ*>,, >" 8@H@D@< $Z:4 F@$D">Z *">>Z,, F J8"2">4,< *"HZ 4N F$@D" 4 *"HZ 4N @$D"$@H84.
7D@<, H@(@, F,6F<@BD@L4:4 *@:0>Z 4<,H\ &,DH48":\>Z6 <"FTH"$ & F,8J>*"N, J8"2"H,:\

>"BD"&:,>4b 4 J8"2"H,:\ (@D42@>H":\>@(@ <"FTH"$".

9.3.6. %<,FH, F *,T4LD4D@&">>Z<4 F,6F<@BD@L4:b<4 >,@$N@*4<@ BD,*FH"&:bH\ >,<"D84D@&">>Z,

4N 8@B44, RH@$Z 7@<4FF4b <@(:" >"$:`*"H\ D,2J:\H"HZ *,T4LD4D@&">4b.

9.3.7. K@D<"H ">":@(@&ZN F,6F<@(D"<< b&:b,HFb B@ FJV,FH&J H"84< 0,, RH@ 4 *:b P4LD@&ZN.
1"B4F4 R"FH@ B@<,R"`HFb &D,<,>,< FJH@8, 4 >"&4("P4@>>Z, *">>Z, >,@$N@*4<@ B@<,R"H\ H"8 0,.
=,@$N@*4<@ J8"2Z&"H\ &,DH48":\>Z6 4 (@D42@>H":\>Z6 <"FTH"$, " H"80, >"BD"&:,>4, BD@L4:b.
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9.3.8. 3FB@:\2@&">>Z, *:b &Z&,*,>4b 2>"R,>4b (:J$4>Z *">>Z, @ F,6F<4R,F84N F8@D@FHbN F:,*J,H

BD,*FH"&:bH\ &<,FH, F @B4F">4,< H@(@, 8"8 @>4 $Z:4 B@:JR,>Z, (*, @>4 BD4<,>b`HFb 4 8"8@&" 4N

D"FR,H>"b H@R>@FH\. ]H@ @H>@F4HFb 8"8 8 FJ<<"D>Z< F8@D@FHb<, B@:JR",<Z< F B@<@V\`

<>@(@8">":\>@6 F,6F<@D"2&,*84 ;?%, H"8 4 4>H,D&":\>Z< F8@D@FHb<, &Z&@*4<Z< F B@<@V\`

F,6F<@D"2&,*84 ;1?/ ;A%. ):b 8@>8D,H>@ H,N F,6F<@BD@L4:,6, 8@H@DZ, B@8"2Z&"`H H@:V4>J

@F"*8@& & >"4$@:,, J*":,>>ZN L48F4D@&">>ZN H@R8"N :4>44 &>,T>,6 (D">4PZ, B@ 8D"6>,6 <,D,

B@ H@6 R"FH4 BD@L4:b, 8@H@D"b B,D,F,8",H L48F4D@&">>Z, H@R84, F:,*J,H BD,*FH"&:bH\ ">":42

4FH4>>@6 F8@D@FH4 B@ D,2J:\H"H"< @$D"$@H84.

'D"&4<,HD4R,F84, *">>Z,

9.3.9. A@:>"b $"2" (D"&4<,HD4R,F84N *">>ZN, 4FB@:\2J,<"b BD4 B@*(@H@&8, BD,*FH"&:,>4b, <@0,H

&8:`R"H\ F@R,H">4,:

*">>ZN, B@:JR,>>ZN F B@<@V\` <@DF84N, &@2*JT>ZN 4 *@>>ZN (D"&4<,HD4R,F84N

42<,D,>46;

(D"&4<,HD4R,F84N 2>"R,>46, &Z&,*,>>ZN F B@<@V\` ">":42" FBJH>48@&@6 ":\H4<,HD44

4 @D$4H":\>ZN *">>ZN.

9.3.10. ]H" 4>L@D<"P4b $J*,H &8:`R"H\Fb &@ &H@DJ` 4 HD,H\` R"FH4 BD,*FH"&:,>4b. ):b

&8:`R,>4b & @F>@&>J` R"FH\ <@(JH B@HD,$@&"H\Fb H@:\8@ ,, LD"(<,>HZ, @*>"8@ >,@HX,<:,<Z<

^:,<,>H@< @$@F>@&Z&"`V4N >"JR>@- H,N>4R,F84N *">>ZN $J*,H FR4H"H\Fb &8:`R,>4, &F,6 $"2Z
(D"&4<,HD4R,F84N *">>ZN.

9.3.11. A@:>"b $"2" (D"&4<,HD4R,F84N *">>ZN, 4FB@:\2@&">>"b BD4 B@*(@H@&8, BD,*FH"&:,>4b,
$J*,H &8:`R,>" BD4$D,0>Z< (@FJ*"DFH&@< & ,(@ HD,H\` R"FH\ & &4*, BD4:@0,>4b. ]HJ

4>L@D<"P4` <@0>@ BD,*FH"&4H\ 7@<4FF44 & ">":@(@&@6 L@D<, & &4*, F&@*>ZN 8"DH F

42@$D"0,>4,< >"$:`*",<ZN 2>"R,>46, " B@ &@2<@0>@FH4 - & P4LD@&@6 L@D<, & &4*, $"2Z

*">>ZN, F@FH"&:,>>@6 B@ B"D"<,HD"< (,@(D"L4R,F8@6 4>L@D<"P4@>>@6 F4FH,<Z, F B@<@V\`

8@@D*4>"H T4D@HZ, *@:(@HZ 4 (D"&4H"P44 4:4 (D"&4H"P4@>>@6 ">@<":44. AD4$D,0>@, (@FJ*"DFH&@

*@:0>@ $J*,H BD,*FH"&:bH\ F:,*J`VJ` 4>L@D<"P4`:

4FH@R>48 *">>ZN;

(D"&4<,HDZ 4 4N H,N>4R,F84, B"D"<,HDZ;

<,H@*Z @BD,*,:,>4b (,@*,24R,F84N 8@@D*4>"H;

&D,<b 4 *"H" FX,<84;

8@DD,8H4D@&8J *">>ZN >" BD4:4&>@- @H:4&>Z, b&:,>4b, B@8"2"H,:\ ]H&.T" 4 BD@R.;

"BD4@D>Z, 4 "B@FH,D4@D>Z, D"FR,HZ F:JR"6>ZN 4 F4FH,<"H4R,F84N B@(D,T>@FH,6;

(,@*,24R,F8J` F4FH,<J 8@@D*4>"H;

(,@<,HD4R,F8@, @BD,*,:,>4, BDb<ZN, "DN4B,:"0>ZN 4 2"<Z8"`V4N 4FN@*>ZN :4>46.

9.3.12. )">>Z, *@:0>Z F@BD@&@0*"H\Fb @B4F">4,< B"D"<,HD@& 4N B@:JR,>4b ( &8:`R"b
>"BD"&:,>4, HD"FFZ, >4&,:4D>J` F,H\ 4 B@24P4@>>@, D,(J:4D@&">4,), BD@P,*JDZ 8@DD,8P44, "
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H"80, 8"DH@6 F (@D42@>H":b<4 ">@<":46, >" 8@H@D@6 42@$D"0",HFb H"80, L"8H4R,F846 @N&"H

*">>ZN.

9.3.13. =" 8"DH"N 4 BD@L4:bN F:,*J,H R,H8@ J8"2Z&"H\ (,@*,24R,F84, 8@@D*4>"HZ 4 *"&"H\ FFZ:8J

>" B,D&@>"R":\>Z, *">>Z,, >" 8@H@DZN @>4 @F>@&Z&"`HFb ( >"4<,>@&">4b FX,<@8).

;"(>4H>Z, *">>Z,

9.3.14. A@:>"b $"2" <"(>4H>ZN *">>ZN, 4FB@:\2J,<"b BD4 B@*(@H@&8, BD,*FH"&:,>4b, <@0,H

&8:`R"H\ F@R,H">4,:

*">>ZN, B@:JR,>>ZN F B@<@V\` <@DF84N 4 &@2*JT>ZN L,DD@2@>*@&ZN 4 BD@H@>>ZN

<"(>4H@<,HD@&;

<"(>4H>ZN 2>"R,>46, &Z&,*,>>ZN & N@*, FBJH>48@&@(@ >"$:`*,>4b.

9.3.15. ;"(>4H>Z, *">>Z, <@(JH &8:`R"H\ *">>Z, D"2:4R>@6 *"&>@FH4 4 D"2:4R>ZN <,H@*@&

B@:JR,>4b ( 8@D"$,:\>Z, 4:4 &@2*JT>Z,). %<,FH, F 8"DH@6, B@8"2Z&"`V,6 FN,<J 8"0*@6

@H*,:\>@6 FX,<84, F:,*J,H BD,*FH"&:bH\ B,D,R,>\ &F,N <"(>4H>ZN FX,<@8 4 (@* 4N &ZB@:>,>4b.

9.3.16. )">>Z, *@:0>Z F@BD@&@0*"H\Fb @B4F">4,< B"D"<,HD@& 4N B@:JR,>4b ( &8:`R"b
>"BD"&:,>4, HD"FFZ, >4&,:4D>J` F,H\ 4 B@24P4@>>@, D,HJ:4D@&">4,), BD@P,*JDZ 8@DD,8P44, "

H"80, 8"DH@6 F (@D42@>H":b<4 ">@<":46, >" 8@H@D@6 42@$D"0",HFb H"80, L"8H4R,F846 @N&"H

*">>ZN.

',@:@(4R,F84, *">>Z,

9.3.17. +F:4 BD,*FH"&:b`HFb *@8"2"H,:\FH&" @$ @$D"H>@<, H@ 4>L@D<"P4`, @B4FZ&",<J` &

BD4&@*4<@< & D"2*,:, 9.5 8@>HD@:\>@< B,D,R>,, D,8@<,>*J,HFb *@B@:>bH\ F:,*J`V4<4 *">>Z<4,
B@:JR",<Z<4 F B@<@V\` @H$@D" BD@$ 4 8,D>@& 8@D@&ZN D"2D,2@& >" <"H,D48@&@6 @8D"4>,

( J8"2Z&"b BD4 ^H@< 4FH@R>48 *">>ZN):

:4H@:@(4b;

D"*4@<,HD4R,F8@,/ B":,@>H@:@(4R,F8@,/ B":,@<"(>4H>@, *"H4D@&">4,;

D,2J:\H"HZ (,@N4<4R,F8@(@/ 42@H@B>@- (,@N4<4R,F8@(@ ">":42".

9.4. O4LD@&Z, 4 >,P4LD@&Z, *">>Z,

AD@L4:4 4 D"2D,2Z

9.4.1. %F, B,D,R4F:,>>Z, H4BZ *">>ZN <@0>@ BD,*FH"&4H\ & &4*, (,@:@(@- (,@<@DL@:@(4R,F84N
BD@L4:,6 4 D"2D,2@&. =" H"84N BD@L4:bN 4 D"2D,2"N F:,*J,H *"&"H\ R,H8J` FFZ:8J >" 8@>8D,H>Z,

*">>Z, ( F,6F<4R,F84,, (D"&4<,HD4R,F84,, <"(>4H>Z, 4:4 $"H4<,HD4R,F84,), >" @F>@&, 8@H@DZN

@>4 B@:JR,>Z ( >"BD4<,D, &*@:\ @F>@&">4b D"2D,2", @F>@&Z&"`V,(@Fb >" F,6F<4R,F8@6

4>H,DBD,H"P44, <@0>@ J8"2"H\ D"FB@:@0,>4, BJ>8H@& &2DZ&" 4 JF:@&>@, @$@2>"R,>4,

F,6F<@BD@L4:b; ,F:4 D"2D,2 F@FH@4H 42 F@R,H">4b >,F8@:\84N F,(<,>H@& D"2:4R>ZN

F,6F<@BD@L4:,6, F:,*J,H @$@2>"R4H\ 8"0*Z6 42 42>"R":\>ZN F,(<,>H@& 4 J8"2"H\ H@R84 4N

F@,*4>,>4b).
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9.4.2. )@:0>@ $ZH\ J8"2">@ (,@*,24R,F8@, B@:@0,>4, &F,N BD@L4:,6, BD,*B@RH4H,:\>@ >" 8"DH"N.
=" ^H4 8"DHZ >">@FbHFb (,@:@(@- (,@<@DL@:@(4R,F84, ^:,<,>HZ. E:,*J,H J8"2"H\ &,DH48":\>Z6 4

(@D42@>H":\>Z6 <"FTH"$, " H"80, >"BD"&:,>4, BD@L4:b 4:4 D"2D,2". %,DH48":\>"b @F\ <@0,H

J8"2Z&"H\ &D,<b ( & <4::4F,8J>*"N) 4:4 (:J$4>J ( & <,HD"N).

9.4.3. % F:JR", (:J$4>>ZN D"2D,2@&, @F>@&Z&"`V4NFb >" F,6F<4R,F84N *">>ZN, HD,$J,HFb

BD4&,FH4 @B4F">4, *">>ZN @ F8@D@FHbN 4 <,H@* BD,@$D"2@&">4b.

9.4.4. % F:JR", D"2D,2@& 8@D@&ZN FHDJ8HJD, @F>@&Z&"`V4NFb >" (D"&4<,HD4R,F84N *">>ZN,
*@:0>" &8:`R"H\Fb 4>L@D<"P4b @ B:@H>@FHbN, <,H@*"N D"FR,H" 4 4FB@:\2@&"&T,<Fb BD@(D"<<>@<

@$,FB,R,>44.

7"DHZ 4 FN,<Z

9.4.5. ',@L424R,F84, 4 $"H4<,HD4R,F84, *">>Z, 4 4N BD@42&@*>Z,, B@8"2Z&"`V4, H@:V4>J

@F"*8@& 4 B@*>@04, 8@>H4>,>H":\>@(@ F8:@>", D,8@<,>*J,HFb BD,*FH"&:bH\ & &4*, 8@<B:,8H" 8"DH,
FN,<, BD@L4:,6 4 4>ZN (D"L4R,F84N B@FHD@,>46.

9.4.6. ?8@>R"H,:\>Z, (D"L4R,F84, B@FHD@,>4b <@(JH 2>"R4H,:\>@ &"D\4D@&"H\Fb & 2"&4F4<@FH4 @H

&Z$D">>@(@ &,DH48":\>@(@ 4 (@D42@>H":\>@(@ <"FTH"$", " H"80, @H <,H@*@& 4>H,DB@:bP44,
^8FHD"B@:bP44, &ZR,DR4&">4b (@D42@>H":,6 4 D"2:4R>ZN &4*@& P4LD@&@6 @$D"$@H84. A@^H@<J

7@<4FF4b HD,$J,H *"&"H\ >"*:,0"V4, FFZ:84 >" B,D&@>"R":\>Z, *">>Z, 4 @B4F">4,

4FB@:\2@&"&T4NFb <,H@*@&, RH@$Z BD@&,DbH\ 8"R,FH&@ 4 >"*,0>@FH\ (D"L4R,F8@(@ 42@$D"0,>4b.

9.4.7. %"0>@6 R"FH\` :`$@(@ BD,*FH"&:,>4b *@:0,> $ZH\ 8@<B:,8H 8"DH, >" 8@H@DZN &F,

BD,*FH"&:,>>Z, *">>Z, F&,*,>Z & @$VJ` @B@D>J` (,@*,24R,F8J` F4FH,<J. C,2@>>@ BD,*:@04H\,
RH@$Z <"FTH"$Z 4 BD@,8P44 &F,N BD,*FH"&:b,<ZN 8"DH 4:4 (DJBB 8"DH ( BD@6*,>>Z, FJ*>@<
<"DTDJHZ, $"H4<,HD4b, 8"DHZ 42@B"N4H @F"*8@&, (:J$4>" 2":,(">4b LJ>*"<,>H", " H"80, *DJ(4,

&@2<@0>Z, 8"DHZ, >"BD4<,D 8"DHZ <"(>4H>ZN ">@<":46, (D"&4<,HD4R,F84, 8"DHZ 4:4 BD@L4:4,
B@:JR,>>Z, F B@<@V\` ;1? 4:4 ;A%) $Z:4 @*4>"8@&Z<4. 7"0*"b 8"DH" *@:0>" F@BD@&@0*"H\Fb

$"2@6 *">>ZN ( BD,*B@RH4H,:\>@ & P4LD@&@6 L@D<,), >" @F>@&">44 8@H@D@6 @>" $Z:" B@FHD@,>".

9.4.8. =" 8"DH"N F:,*J,H R,H8@ @$@2>"R"H\ T4D@HJ 4 *@:(@HJ. )@:0>@ $ZH\ bF>@ J8"2">@, &

8"84N ,*4>4P"N *">Z @$@2>"R,>4b: & (D"*JF"N/ <4>JH"N 4:4 & *,FbHZN *@:bN (D"*JF". 7"DHZ

*@:0>Z $ZH\ *@FH"H@R>@ 8DJB>Z<4, RH@$Z >" >4N <@0>@ $Z:@ & *,H":bN D"2@$D"H\ FJ*@&Z,

<"DTDJHZ 4 B@*B4F4 8 >4<.

9.4.9. ):b @$@F>@&">4b BD,*FH"&:b,<@(@ D,2`<, >,@$N@*4<@ F@FH"&4H\ 8"DHJ &>,T>4N (D">4P

8@>H4>,>H":\>@(@ T,:\L" F J8"2">4,< 8D4H,D4,&, >" 8@H@DZN @F>@&Z&",HFb BD,*FH"&:,>4,. 7"DH"

*@:0>" 4<,H\ H"8@6 <"FTH"$, RH@$Z B@<,V"H\Fb >" :4FH, $J<"(4 L@D<"H" 210 N 297 << 4

@N&"HZ&"H\ &F` BD@Hb0,>>@FH\ 8@>H4>,>H":\>@(@ T,:\L" &B:@H\ *@ ,(@ &>,T>,6 (D">4PZ.

9.4.10. AD4$D,0>@, (@FJ*"DFH&@ <@0,H 4FB@:\2@&"H\ D"F8D"F8J, JF:@&>Z, @$@2>"R,>4b 4

BD@,8P4`, 8@H@DZ, FR4H"`HFb F@@H&,HFH&J`V4<4 8"DH@(D"L4R,F8@<J B@FHD@,>4`.

9.4.11. 7"DHZ 4 $"2Z *">>ZN, BD,*FH"&:b,<Z, 7@<4FF44, *@:0>Z $ZH\ J*@FH@&,D,>Z

>"P4@>":\>Z< &,*@<FH&@< F@@H&,HFH&J`V,(@ BD4$D,0>@(@ (@FJ*"DFH&", 8@H@D@, `D4*4R,F84

JB@:>@<@R,>@ 2"&,DbH\ 4N 8"R,FH&@ 4 >"*,0>@FH\.

O4LD@&Z, *">>Z,
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9.4.12. AD4 JFH">@&:,>44 &>,T>4N (D">4P 8@>H4>,>H":\>@(@ T,:\L" BD4$D,0>@, (@FJ*"DFH&@

<@0,H 4FB@:\2@&"H\ *">>Z,, F@$D">>Z, F B@<@V\` P,:@(@ Db*" <,H@*@& 4 42 F"<ZN D"2:4R>ZN

4FH@R>48@&. ?*>"8@ & B@F:,*>4, (@*Z $@:\T4>FH&@ $"H4<,HD4R,F84N 4 (,@L424R,F84N *">>ZN

F@$4D",HFb, @$D"$"HZ&",HFb 4 ND">4HFb & P4LD@&@6 L@D<,. A@^H@<J BD4$D,0>@, (@FJ*"DFH&@ <@0,H

FR,FH\ J*@$>Z< BD,*FH"&4H\ 2>"R4H,:\>J` R"FH\ F&@4N <"H,D4":@& & P4LD@&@6 L@D<,.

9.4.13. AD4$D,0>@, (@FJ*"DFH&@ <@0,H BD,*FH"&:bH\ P4LD@&Z, *">>Z, & :`$@< <,0*J>"D@*>@

BD42>">>@< L@D<"H,.

9.5. 7@>HD@:\>Z6 B,D,R,>\ F@@H&,HFH&J`V,6 @$@F>@&Z&"`V,6 4>L@D<"P44 4 *">>ZN

9.5.1. % @$@F>@&">4, &>,T>,6 (D">4PZ 8@>H4>,>H":\>@(@ T,:\L" BD4$D,0>@(@ (@FJ*"DFH&" &

BD,*FH"&:,>4, <@0,H $ZH\ &8:`R,> @*4> 42 BbH4 &@2<@0>ZN &"D4">H@& *:b :`$@6 H@R84 >" :4>44

(D">4PZ:

1: :4>4b, BD@&@*4<"b >" D"FFH@b>44 60 ; <@D4FH,, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" ( &
F@@H&,HFH&44 F BJ>8H@< 4 (a)(ii) FH"H\4 76), 4:4

2: :4>4b, &*@:\ 8@H@D@6 H@:V4>" @F"*8@& F@FH"&:b,H 1 BD@P,>H 8D"HR"6T,(@ D"FFH@b>4b *@

B@*>@04b F8:@>" ( & F@@H&,HFH&44 F BJ>8H@< 4 (a)(i) FH"H\4 76), 4 >, *":,, R,<

3: :4>4b, BD@&@*4<"b >" D"FFH@b>44 350 ; @H 4FN@*>ZN :4>46, 4:4

4: :4>4b, BD@&@*4<"b >" D"FFH@b>44 100 ; @H 2500- <,HD@&@6 42@$"HZ, 4:4

5: BD,*,:, F@(:"F@&">>Z6 (@FJ*"DFH&"<4 F BD@H4&@:,0"V4<4 4:4 F<,0>Z<4 B@$,D,0\b<4 ( &
F@@H&,HFH&44 F@ FH"H\,6 83).

9.5.2. % 8"0*@< 42 ^H4N &"D4">H@& 7@<4FF4b <@0,H 2"BD@F4H\ 4>L@D<"P4`, J8"2">>J`

F@@H&,HFH&J`V4< JF:@&>Z< @$@2>"R,>4,< & >40,F:,*J`V,6 H"$:4P,:

" =" @2>"R",H, RH@ BD,*FH"&:,>4, ^H@6 4>L@D<"P44 >,@$N@*4<@ *:b H@(@, RH@$Z 7@<4FF4b 4

B@*8@<4FF4b <@(:4 &ZB@:>4H\ F&@4 LJ>8P44;

" C" @2>"R",H, RH@ BD,*FH"&:,>4, ^H@6 4>L@D<"P44 D,8@<,>*J,HFb *:b F@*,6FH&4b 7@<4FF44 4

B@*8@<4FF44 & &ZB@:>,>44 4<4 F&@4N LJ>8P46.

%4* BD,*FH"&:b,<@6 4>L@D<"P44

IF:@&4b BD,*FH"&:,>4b

4>L@D<"P44 *:b &"D4">H@&

1 2 3 4 5

'D">4P" &F,(@ 8@>H4>,>H":\>@(@ T,:\L" *:b BD4$D,0>@(@

(@FJ*"DFH&" ( 8"DH") = = = = =

'D">4P" 8@>H4>,>H":\>@(@ T,:\L" *:b D"2:4R>ZN R"FH,6 @8D"4>Z

( 8"DHZ $@:,, 8DJB>@(@ <"FTH"$") = = = = =

7D4H,D44 @BD,*,:,>4b (D">4PZ: 8"0*Z6 42 BbH4 8D4H,D4,&

@$@2>"R",HFb JF:@&>@6 :4>4,6 ( 8"DH") = = = = =
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%4* BD,*FH"&:b,<@6 4>L@D<"P44

IF:@&4b BD,*FH"&:,>4b

4>L@D<"P44 *:b &"D4">H@&

1 2 3 4 5

3FN@*>Z, :4>44 *:b @BD,*,:,>4b (D">4PZ, ,F:4 @>4 >, B@8"2">Z

>" 8"DH"N (D">4P ( 8"DH") - - = - C

3FN@*>Z, :4>44 *:b D"2:4R>ZN R"FH,6 @8D"4>Z ( 8"DHZ $@:,,

8DJB>@(@ <"FTH"$") - - = - C

'D">4P" >" D"FFH@b>44 200 ; ( 8"DH") = = = = =

'D">4P" >" D"FFH@b>44 350 ; ( 8"DH") = = = = =

;,FH@B@:@0,>4, B@*>@04b 8@>H4>,>H":\>@(@ F8:@>" ( A7E)
F J8"2">4,< <,H@*" ,(@ @BD,*,:,>4b ( 8"DH") = = = = =

94>44 *:b @BD,*,:,>4b A7E ( 8"DH") F J8"2">4,< JF:@&>@(@

@$@2>"R,>4b ^H4N :4>46, BD4&b284, BJ>8H@& &2DZ&" 4 H. *.,
&8:`R"b :4>4` D"FT4D,>4b *@ 60 ; = = = = -

94>44 *:b @BD,*,:,>4b 2500- <,HD@&@6 42@$"HZ ( 8"DH") F

J8"2">4,< JF:@&>@(@ @$@2>"R,>4b ^H4N :4>46, BD4&b284, BJ>8H@&

&2DZ&" 4 H. *., &8:`R"b :4>4` D"FT4D,>4b *@ 100 ; = = = = C

#"H4<,HD4R,F84, (@D42@>H":4 ( 8"DH"):

- F J8"2">4,< 2500- <,HD@&@6 42@$"HZ = = = = -

- (*, @>4 >, 4FB@:\2J`HFb & 8"R,FH&, @F>@&Z *:b A7E C C C C -

- (*, @>4 4FB@:\2J`HFb & 8"R,FH&, @F>@&Z *:b A7E = = = = -

#"24F>Z, H@R84 A7E *:b ^8FHD"B@:bP44 >" 60 ; ( 8"DH") = - = = -

%F, $"H4<,HD4R,F84, BD@L4:4 ( D"2D,2Z) F J8"2">4,<

<,FH@B@:@0,>4b JFH">@&:,>>@(@ A7E:

- (*, @>4 4FB@:\2J`HFb & 8"R,FH&, @F>@&Z *:b A7E = = = = -

- (*, @>4 >, 4FB@:\2J`HFb & 8"R,FH&, @F>@&Z *:b A7E C C C C -

#"H4<,HD4R,F84, BD@L4:4 F J8"2">4,< <,FH@B@:@0,>4b

JFH">@&:,>>@(@ A7E *:b @$@2>"R,>4b N"D"8H,D" @8D"4>Z C C C C -

A"D"<,HDZ $"H4<,HD4R,F8@6 FX,<84 ( H"$:4P") F BD4&b28@6

8 FJ*@&@<J <"DTDJHJ 4:4 JF:@&>@<J @$@2>"R,>4` :4>44,
B@8"2Z&"`V4, >"*,0>@FH\ A7E 4 2500- <,HD@&@6 42@$"HZ,
&8:`R"b @B@D>J` F8@D@FH\ 2&J8" 4 H@R>@FH\ <,FH@B@:@0,>4b 4

F8@D@FH>ZN/ (:J$4>>ZN D"2D,2@& = = = = -

O4LD@&Z, <>@(@8">":\>Z, F,6F<4R,F84, HD"FFZ ( 8"DH") *:b

@BD,*,:,>4b H@:V4>Z @F"*8@&, &8:`R"b >@<,D" BJ>8H@& &2DZ&" 4

BD4&b28J - = - - -

!>":@(@&Z, @*>@8">":\>Z, F,6F<4R,F84, HD"FFZ ( 8"DH") *:b

@BD,*,:,>4b H@:V4>Z @F"*8@&, &8:`R"b BJ>8HZ &2DZ&" 4 BD4&b28J - = - - -
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%4* BD,*FH"&:b,<@6 4>L@D<"P44

IF:@&4b BD,*FH"&:,>4b

4>L@D<"P44 *:b &"D4">H@&

1 2 3 4 5

G@R84 A7E *:b JFH">@&:,>4b :4>44 F 1- BD@P,>H>@6 H@:V4>@6
@F"*8@& ( 8"DH") - = - - -

E,6F<4R,F84, BD@L4:4 ( D"2D,2Z B@ &D,<,>4 BD@$,(") *:b

@BD,*,:,>4b H@:V4>Z @F"*8@& (2 ^82,<B:bD": 1 @D4(4>":,
1 4>H,DBD,H4D@&">>Z6) - = - - -

C,BD,2,>H"H4&>Z, F,6F<4R,F84, BD@L4:4 ( D"2D,2Z B@ &D,<,>4

BD@$,(") *:b @BD,*,:,>4b H@:V4>Z @F"*8@& (2 ^82,<B:bD":
1 @D4(4>":, 1 4>H,DBD,H4D@&">>Z6) F P,:\` @$@2>"R,>4b

N"D"8H,D" @8D"4>Z - C - - -

C"2:4R4, &@ &D,<,>4 BD@$,(" *@ <@DF8@(@ *>" 4 *@ LJ>*"<,>H"

( 8"DH"):

- ,F:4 H@R84 1- BD@P,>H>@6 H@:V4>Z @F>@&">Z >" BD@L4:bN - C - - -

G@:V4>" @F"*8@& ( 8"DH") F J8"2">4,< BD,@$D"2@&">>ZN

& B@8"2"H,:4 (:J$4>Z D"2:4R46 &@ &D,<,>4 BD@$,(":

- ,F:4 H@R84 1- BD@P,>H>@6 H@:V4>Z @F>@&">Z >" BD@L4:bN - C - - -

A"D"<,HDZ FX,<84 F BD4&b28@6 8 F,6F<4R,F84< BD@L4:b<

( H"$:4P"), &8:`R"b <,H@* B@:JR,>4b, H"$:4PJ/ (D"L48
BD,@$D"2@&">4b &D,<,>4 BD@$,(" & (:J$4>J 4 B@8"2"H,:4 H@R>@FH4

*:b <,FH@B@:@0,>4b 4 F8@D@FH4 - = - - -

E8@D@FH>@6 ">":42 ( H"$:4P") *:b BD,@$D"2@&">4b &D,<,>4 BD@$,("

& (:J$4>J - = - - -

',@(D"L4R,F8"b BD4&b28" &F,N *">>ZN, 4FB@:\2@&">>ZN & 8"R,FH&,

@F>@&Z *:b F8@D@FH>@(@ ">":42" ( 8"DH"), F J8"2">4,<

4FB@:\2@&">>@(@ <,H@*": ;A%, *@>>Z6 F,6F<@<,HD,
(4*D@"8JFH4R,F846 $J6, $JD@&"b F8&"04>", ;1? 4:4 4>@6 <,H@* - = - - -

%F, BD,@$D"2@&">>Z, BD@L4:4 (:J$4>Z ( D"2D,2Z 4:4

(@D42@>H":\>Z, FN,<Z) F J8"2">4,< <@DF8@(@ *>", B@&,DN>@FH4

LJ>*"<,>H", A7E 4 H@R,8 1- BD@P,>H>@6 H@:V4>Z:

- ,F:4 H@R84 1- BD@P,>H>@6 H@:V4>Z @F>@&">Z >" BD@L4:bN - = - - -

C,BD,2,>H"H4&>Z, BD,@$D"2@&">>Z, BD@L4:4 (:J$4>Z ( D"2D,2Z 4:4

(@D42@>H":\>Z, FN,<Z) F J8"2">4,< <@DF8@(@ *>", B@&,DN>@FH4

LJ>*"<,>H", A7E 4 H@R,8 1- BD@P,>H>@6 H@:V4>Z *:b

@$@2>"R,>4b N"D"8H,D" @8D"4>Z - C - - -
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AD4:@0,>4,

EA3E?7 ;+/)I=!C?)=YM ?C'!=31!O35

=40, BD4&@*4HFb >,4FR,DBZ&"`V46 FB4F@8 >"2&">46 4 " J^$- F"6H@&" <,0*J>"D@*>ZN

@D(">42"P46, 8@H@DZ, <@(JH 4<,H\ *@FHJB 8 *">>Z< 4 4>L@D<"P44, BD,*FH"&:b`V4<

B@H,>P4":\>Z6 4>H,D,F *:b BD4$D,0>ZN (@FJ*"DFH& BD4 B@*(@H@&8, BD,*FH"&:,>46 @H>@F4H,:\>@

&>,T>4N (D">4P 4N 8@>H4>,>H":\>ZN T,:\L@& T4D, 200 <@DF84N <4:\. 7@<4FF4b BD4&@*4H

>"2&">4b ^H4N @D(">42"P46, FHD,<bF\ F@*,6FH&@&"H\ <,0*J>"D@*>@<J >"JR>@<J F@HDJ*>4R,FH&J.
EB4F@8 >, BD,F:,*J,H P,:4 >"2&"H\ H, <,0*J>"D@*>Z, @D(">42"P44, F 8@H@DZ<4 7@<4FF4b <@0,H

F@HDJ*>4R"H\ >" BD,*<,H @$<,>" >"JR>@- H,N>4R,F8@6 4>L@D<"P4,6, <@(JV,6 @8"2"H\Fb B@:,2>@6

BD4 &ZB@:>,>44 ,` F&@4N @$b2">>@FH,6 F@(:"F>@ BJ>8HJ 2 FH"H\4 3 BD4:@0,>4b II.

EB4F@8 F@FH@4H 42 BbH4 @F>@&>ZN D"2*,:@&. % B,D&@< J8"2Z&"`HFb FB,P4":424D@&">>Z,

JRD,0*,>4b, BD4>"*:,0"V4, 8 F4FH,<, ?D(">42"P44 ?$X,*4>,>>ZN ="P46. %@ &H@D@< BD4&@*bHFb

*DJ(4, >"JR>Z, @D(">Z ?D(">42"P44 ?$X,*4>,>>ZN ="P46. % HD,H\,< >"2&">Z F@@H&,HFH&J`V4,

<,0*J>"D@*>Z, R:,>Z, "FF@P44D@&">>Z, >"JR>Z, R:,>Z 4 *DJ(4, @D(">Z, &N@*bV4, & F@FH"&

;,0*J>"D@*>@(@ F@&,H" >"JR>ZN F@`2@& ( ;E=E), 8@H@DZ6 F 1995 (@*" @L4P4":\>@ B@FH"&:,> &

@H>@T,>4b F@HDJ*>4R,FH&" F ?D(">42"P4,6 ?$X,*4>,>>ZN ="P46 B@ &@BD@F"< @$D"2@&">4b, >"J84 4

8J:\HJDZ ( _=+E7?). % R,H&,DH@< >"2&">Z >Z>, @FJV,FH&:b,<Z, <,0*J>"D@*>Z, BD@(D"<<Z Db*"

@D(">42"P46, R\4 *">>Z, 4 4FF:,*@&">4b <@(JH @8"2"H\Fb B@:,2>Z<4 *:b BD4$D,0>ZN (@FJ*"DFH&.
% B@F:,*>,< D"2*,:, J8"2">Z D,(4@>":\>Z, @D(">42"P44 4 BD@(D"<<Z.

KJ>8P4,6 B,D,R4F:,>>ZN >40, <,0*J>"D@*>ZN @D(">42"P46 b&:b,HFb B@@VD,>4, D"FT4D,>4b

2>">46 4 4FF:,*@&">46 B@ 4N F@@H&,HFH&J`V4< *4FP4B:4>"<, H@(*" 8"8 ,*4>FH&,>>"b 2"*"R"

7@<4FF44 F@FH@4H, F@(:"F>@ BD4:@0,>4` II, & &Z>,F,>44 D,8@<,>*"P46 4 BD,*@FH"&:,>44 >"JR>@-
H,N>4R,F84N 8@>FJ:\H"P46 & F&b24 F BD,*FH"&:,>4b<4 @H>@F4H,:\>@ (D">4P D"FT4D,>>@(@

8@>H4>,>H":\>@(@ T,:\L", *,:"b 4N BD4$D,0>Z<4 (@FJ*"DFH&"<4.

1. EB,P4":424D@&">>Z, JRD,0*,>4b ?D(">42"P44 ?$X,*4>,>>ZN ="P46

1.1 ;,0*J>"D@*>"b <@DF8"b @D(">42"P4b ( 3;?)
http://www.imo.org/imo/

1.2 ?D(">42"P4b ?$X,*4>,>>ZN ="P46 B@ &@BD@F"< @$D"2@&">4b, >"J84 4 8J:\HJDZ

( _=+E7?)
http://www.unesco.org/

1.2.1 ;,0BD"&4H,:\FH&,>>"b @8,">@(D"L4R,F8"b 8@<4FF4b ( ;?7)
http://www.unesco.org/ioc/

7@<4H,H B@ <,0*J>"D@*>@<J @$<,>J @8,">@(D"L4R,F84<4 *">>Z<4 4

4>L@D<"P4,6 ( ;??))
http://ioc.unesco.org/iode

7@>FJ:\H"H4&>"b (DJBB" B@ 8"DH@(D"L4D@&">4` @8,">"

http://ioc.unesco.org/iocweb/activities/ocean - sciences/ocemap.htm

':@$":\>"b F4FH,<" @8,">4R,F84N >"$:`*,>46 ( 'E?=)
http://ioc.unesco.org/goos/
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E@&<,FH>Z6 DJ8@&@*bV46 8@<4H,H ;?7 4 ;'? B@ ',>,D":\>@6

$"H4<,HD4R,F8@6 8"DH, @8,">@& ( '+#7?)
http://www.nbi.ac.uk/bodc/gebco.html

2. )DJ(4, @D(">Z ?D(">42"P44 ?$X,*4>,>>ZN ="P46

2.1 7@<4H,H B@ 8@@D*4>"P44 BD@(D"<< (,@>"JR>ZN 4FF:,*@&">46 B@$,D,0\b 4 T,:\L@&ZN

2@> & %@FH@R>@6 4 _(@- %@FH@R>@6 !244 ( 77'3)
http://www.ccopts@ccop.or.th

2.2 ;,0F,8D,H"D4"HF846 8@<4H,H B@ >"JR>Z< BD@(D"<<"< & @$:"FH4 @8,">@(D"L44

( 3E7AC?)
http://www.un.org/Depts/los/loscord.htm#ICSPRO

3. ;,0*J>"D@*>Z6 F@&,H >"JR>ZN F@`2@& ( ;E=E)
http://www.lmcp.jussieu.fr/icsu/

Q:,>Z:

3.1 ;,0*J>"D@*>Z6 (,@(D"L4R,F846 F@`2 ( ;'E)
http://www.helsinki.fi/science/igu/

7@<4FF4b B@ <@DF8@6 (,@(D"L44

http://www.helsinki.fi/science/igu/html/commissions_list_13.html

3.2 ;,0*J>"D@*>Z6 (,@*,24R,F846 4 (,@L424R,F846 F@`2 ( ;''E)
http://www.omp.obs-mip.fr/uggi/

3.2.1 ;,0*J>"D@*>"b (,@*,24R,F8"b "FF@P4"P4b ( ;'!)
http://www.gfy.ku.dk/~iag/

7@<4H,H B@ (,@*,24R,F84< "FB,8H"< <@DF8@(@ BD"&" ( '!9?E)
http://www.unb.ca/GGE/GALOS/GALOS.HTM

3.2.2 ;,0*J>"D@*>"b "FF@P4"P4b L424R,F8@6 @8,">@:@(44 ( 3!AE?)
http://www.olympus.net/IAPSO/

3.3 ;,0*J>"D@*>Z6 F@`2 (,@:@(4R,F84N >"J8 ( ;E'=)
http://www.iugs.org/

C"$@R"b (DJBB" B@ <@DF8@6 (,@:@(44

http://www.iugs.org/iugs/science/sci-wmg.htm

!FF@P44D@&">>Z, >"JR>Z, R:,>Z:

3.4 ;,0*J>"D@*>"b L,*,D"P4b (,@*,24FH@& ( ;K')
http://www.dfo.org/figtree/

7@<4FF4b 4 B@ (4*D@(D"L44

http://biachss.bur.dro.ca/fig4/
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3.5 ;,0*J>"D@*>"b 8"DH@(D"L4R,F8"b "FF@P4"P4b ( ;7!)
http://www.msu.edu/~olsonj/ica/

C"$@R"b (DJBB" B@ <@DF8@6 8"DH@(D"L44

http://www.msu.edu/~olsonj/ica/

C"$@R"b (DJBB" B@ 8"DH@(D"L4R,F8@6 (,>,D":42"P44

http://www.geo.unizh.ch/ICA-bin/index.html

3.6 ;,0*J>"D@*>"b (4*D@(D"L4R,F8"b @D(">42"P4b ( ;'?)
http://iho.shom.fr/

;,0*J>"D@*>Z6 P,>HD *">>ZN P4LD@&@6 $"H4<,HD44

http://www.ngdc.noaa.gov/mgg/bathymetry/iho.html

7@>FJ:\H"H4&>Z6 F@&,H B@ (4*D@(D"L4R,F84< 4 (,@*,24R,F84< "FB,8H"< <@DF8@(@ BD"&"

( !#9?E) BD4 ;,0*J>"D@*>@6 (,@*,24R,F8@6 "FF@P4"P44 ( ;'!)
http://www.gmat.unsw.edu.au/ablos/

3.7 ;,0*J>"D@*>@, @$V,FH&@ L@H@(D"<<@<,HD44 4 *4FH">P4@>>@(@ 2@>*4D@&">4b ( ;?K)1)
http://www.geod.ethz.ch/isprs/

;,0*4FP4B:4>"D>Z, @D(">Z:

3.8 ;,0*J>"D@*>Z6 8@<4H,H B@ 4FF:,*@&">4` !D8H484

http://www.iasc.no/

3.9 ="JR>Z6 8@<4H,H B@ 4FF:,*@&">4` !>H"D8H484 ( E7!C)
http://www.icsu.org/Structure/scar.html

3.10 ="JR>Z6 F@&,H B@ @8,">@(D"L4R,F84< 4FF:,*@&">4b< ( E7?C)
http://www.jhu.edu/~scor/

A@FH@b>>Z, F:J0$Z 4 (DJBBZ:

3.11 K,*,D"P4b F:J0$ B@ ">":42J "FHD@>@<4R,F84N 4 L424R,F84N *">>ZN ( K!'E)
http://www.wdc.rl.ac.uk/wdcmain/appendix/gdappena2.html

3.11.1 ;,0*J>"D@*>@, (D"&4<,HD4R,F8@, $`D@

http://www-projet.cnes.fr:8110/

3.11.2 ;,0*J>"D@*>"b F:J0$" ':@$":\>@6 F4FH,<Z @BD,*,:,>4b 8@@D*4>"H ( 'E?7)
http://igscb.jpl.nasa.gov/

3.12 'DJBB" B@ <4D@&Z< P,>HD"< *">>ZN ( ;O))
http://www.ngdc.noaa.gov/wdc/wdcmain.html#wdc

3.12.1 ;O)- ! B@ (,@L4248, H&,D*@6 1,<:4

http://www.ngdc.noaa.gov/seg/wdca/

3.12.2 ;O)- ! B@ @8,">@(D"L44
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http://www.nodc.noaa.gov/NODC-wdca.html

3.12.3 ;O)- # B@ <@DF8@6 (,@:@(44 4 (,@L4248,

http://www.sea.ru/cmgd/wdc.html

3.12.4 ;O)- # B@ @8,">@(D"L44

http://www.wdcb.rssi.ru/WDCB/wdcb oce.html

;,0F@`2>Z, 8@<4FF44:

3.13 ;,0F@`2>"b 8@<4FF4b B@ :4H@FL,D, ( ;E=E, ;''E 4 ;E'=)
http://www.iugs.org/iugs/links.htm

4. ;,0*J>"D@*>Z, >"JR>Z, BD@(D"<<Z

4.1 ;,0*J>"D@*>"b BD@(D"<<" (,@:@(4R,F8@6 8@DD,:bP44 ( ;A'7)
http://www.unesco.org/science/programme/environ/igcp/index.html

4.2 ;,0*J>"D@*>"b BD@(D"<<" B@ :4H@FL,D,

http://www.gfz-potsdam.de/pb4/ilp/

4.3 AD@(D"<<" @8,">F8@(@ $JD,>4b ( A?#)
http://www.odp.tamu.edu/

5. C,(4@>":\>Z, @D(">42"P44 4 BD@(D"<<Z

5.1 _0>@H4N@@8,">F8"b 8@<4FF4b BD48:"*>@(@ 2,<:,&,*,>4b

http://www.sopac.org.fj/
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