
Jggl�Jan]j�Kl]]d`]Y\�>Y[adalq
�>Ydd�)110� %�Khjaf_�)111�J]hgjl

:jY\d]q�L&�=__gd\
>ak`]ja]k�EYfY_]e]fl

Hdqegml`$�Oak[gfkaf�-+(/+

KmeeYjq2� �9� lglYd�g^�+$1//�[`afggc�kYdegf$�,$(((�[g`g�kYdegf$�*$,),�kl]]d`]Y\�Yf\�**0�Zjgof� ljgml�o]j]�]pYeaf]\�Yl� l`]
Jggl�Jan]j�Kl]]d`]Y\�>Y[adalq�  JJK>!� af� ^Ydd� )110�Yf\�khjaf_�)111&

G^� l`]� +$1//� [`afggc� kYdegf�]pYeaf]\� Yl� l`]�JJK>� af� l`]� ^Ydd� g^� )110$� l`]�eYbgjalq� g^� l`]e�  +$0,-� gj� 1/�!�o]j]� hYkk]\
mhklj]Ye&� Gfdq�.-�[`afggc�`Y\�lg�Z]�kY[ja^a[]\�^gj�]al`]j�\ak]Yk]�gj�[gflYeafYfl�YfYdqkak�gj�o]j]�lgg�o]Yc�lg�hYkk�mhklj]Ye&
>gmj�[gfk][mlan]�q]Yjk�g^�klg[caf_�]al`]j�DYc]�GflYjag�KljYaf� DGK!�gj�DYc]�Ea[`a_Yf�KljYaf� DEK!�[`afggc�kYdegf�hjg\m[]\
jmfk�g^� +#�Yf\�,#�DEK�[`afggc�kYdegf�af�)110&� DYc]�Ea[`a_Yf�kljYaf�[`afggc�kYdegf�j]lmjf]\�Yk�+#�^ak`�Yl�(&,)�� ,(+�^ak`!
^jge� l`]� )11-� q]Yj� [dYkk&� 9_]� ,#� ^ak`� ^jge� l`]� )11,� q]Yj� [dYkk� j]lmjf]\� Yl� (&(,��  ,+� ^ak`!&� <YlY� ^jge� l`ak� klm\q�oadd� Z]
[gehd]l]\�af�)111�Zml�hj]daeafYjq�YfYdqkak�k`gok�l`Yl� l`]�DEK�[`afggc�kYdegf�j]lmjf]\�Yl�Y�em[`�`a_`]j�jYl]� l`Yf�l`]�DGK
[`afggc�kYdegf&

L`]�fmeZ]j�g^� [g`g�kYdegf� j]lmjfaf_� lg�JJK>�oYk�,$(((� af�)110&� 9� lglYd� g^�+$++.�[g`g�kYdegf�o]j]�hYkk]\�mhklj]Ye� af
)110$� ++.�o]j]� kYn]\� ^gj� [gflYeafYfl� gj� ^ak`� `]Ydl`� YfYdqkak� Yf\� +*0� o]j]� lYc]f� lg� Y� `Yl[`]jq� lg� Z]� `]d\� mflad� khYofaf_&
Af� l`]� ^Ydd�g^�)110$�o]�kYo� l`]� l`aj\�Y\mdl� j]lmjf�g^�[g`g�kYdegf� ^jge� l`]� ^Ydd� ^af_]jdaf_�n]jkmk�khjaf_�q]Yjdaf_�klg[caf_�klm\q&
9_]� *#� Y\mdl� [g`g� kYdegf� klg[c]\� Yk� q]Yjdaf_k� j]lmjf]\� Yl� l`j]]� Yf\� Y� `Yd^� lae]k� l`]� jYl]� Yk� l`gk]� klg[c]\� Yk� ^af_]jdaf_k
 +&)/��nk&�(&1*�!&� L`ak�oYk�l`]�k][gf\�q]Yj�af�Y�jgo�l`]�j]lmjf�jYl]k�^jge�q]Yjdaf_k�o]j]�[gfka\]jYZd]�`a_`]j�l`Yf�^af_]jdaf_
[g`g�kYdegf&

Kl]]d`]Y\�j]lmjfk�o]j]� dgo�^gj�KcYeYfaY� af� l`]�^Ydd$�Zml� j]dYlan]dq�`a_`� ^gj�;`YeZ]jk�;j]]c�Yf\�?YfYjYkcY� af� l`]�khjaf_&� G^
l`]�)-)�kl]]d`]Y\�]pYeaf]\�Yl�JJK>� af� l`]� ^Ydd� g^�)110$�0.�o]j]� lYc]f� lg� l`]�C]lld]�EgjYaf]�>ak`�@Yl[`]jq� ^gj�Zjgg\�klg[c
Yf\�.,�o]j]�hYkk]\�mhklj]Ye&� L`ak�q]Yj�k� jmf�oYk�[gehjak]\�g^�kda_`ldq�gd\]j� ^ak`$�hjaeYjadq�Y_]�,#&� ;`YeZ]jk�;j]]c�Yf\
?YfYjYkcY�[gehjak]\� l`]�Zmdc�g^� l`]�khjaf_�11� jmf&� 9� lglYd�g^�*$*.+�kl]]d`]Y\� j]lmjf]\� lg�JJK>� af� l`]�khjaf_�g^�)111$�oal`
1,��hYkk]\�mhklj]Ye�Yf\�)+*�kYn]\�^gj�[gflYeafYfl�gj�^ak`�`]Ydl`�YfYdqkak&� L`ak�q]Yj�k�jmf�oYk�[gehjak]\�g^�qgmf_]j�^ak`$
oal`�l`]�eYbgjalq�Z]af_�*#�Yf\�+#�kl]]d`]Y\&� L`]�j][]fl�Y\\alagf�g^�Y�+j\�k]l�g^� ^af[dahk�^gj� l`]�kl]]d`]Y\� JEJN$�DEDN�Yf\
:N!�`Yk�Yddgo]\�Y�egj]�Y[[mjYl]�Ykk]kke]fl�g^� l`]�Y_]k�g^� j]lmjfaf_�kl]]d`]Y\&�

:Yk]\�gf� l`]�`a_`�nYjaYZadalq�g^� l`]�hghmdYlagf�]klaeYl]k� af�Y�_an]f�q]Yj� l`]j]�oYk�gfdq�gf]�ka_fa^a[Yfl� [`Yf_]� l`Yl�g[[mjj]\
af�l`]�)110%11�khYofaf_�jmfk&� L`]�[g`g�kYdegf�jmf�oYk�[Yd[mdYl]\�lg�Z]�YZgml�+$(((�d]kk�l`Yf�l`]�)11/�jmf�Zml�n]jq�kaeadYj
lg� l`]� khYofaf_� jmfk� af� )11.� Yf\� )11-&� L`]� [`afggc� kYdegf� hghmdYlagf� oYk� ]klaeYl]\� Yl� ,$),.� ¨� )-.� ^ak`&� L`]� gl`]j
]klaeYl]k�o]j]�Yk�^gddgok2�[g`g�kYdegf�,$+01�¨�,1+$�KcYeYfaY�)$(00�¨�.(1�Yf\�Zjgof�ljgml�-+1�¨�))0&� Fg�]klaeYl]k�[gmd\
Z]�[Yd[mdYl]\� ^gj�;`YeZ]jk�;j]]c�Yf\�?YfYjYkcY�kl]]d`]Y\�Z][Ymk]�g^�hggj� j][Yhlmj]�\YlY� ^jge� l`]�[j]]d� kmjn]q&



L`]�Jggl�Jan]j�`Yk�`aklgja[Yddq�Z]]f�Y�lj]e]f\gmk
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l`]e� Yf\� ^ak`]jq� eYfY_]jk$� o`g� oYfl� lg� klm\q
l`]e&� L`]� jan]j� `Yk� Z]]f� klg[c]\� oal`� dYj_]
fmeZ]jk� g^� kYdegfa\k&� HYkl� ]^^gjlk� Zq�eYfY_]jk
lg� klm\q� l`]k]� ^ak`� hghmdYlagfk� `Yn]� Z]]f� n]jq
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kYehd]� ^ak`&� :gl`� e]l`g\k� o]j]� n]jq� dYZgj
afl]fkan]$�[gkldq�Yf\�hjgna\]\�gfdq�Y�^jY[lagf�g^�l`]
^ak`]ja]k� \YlY� l`Yl� l`]� Oak[gfkaf� <]hYjle]fl� g^
FYlmjYd� J]kgmj[]k� f]]\k� lg� eYfY_]� l`]� DYc]
Ea[`a_Yf� ^ak`]jq&� Lg� [geZYl� l`]k]� hjgZd]ek� l`]
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l`]� M&K&� >ak`� Yf\� Oad\da^]� K]jna[]&� Alk� eYaf
hmjhgk]�ak�lg�hjgna\]�Zjgg\�klg[c�^gj�l`]�kl]]d`]Y\
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Jan]j�lg�ljY[c�l`]�)!�YZmf\Yf[]�g^�j]lmjfaf_�Y\mdlk3
*!�Y_]%kh][a^a[�_jgol`�Yf\�[gf\alagf�^Y[lgjk3�+!�kar]
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Qgjc� <]hYjle]fl� g^� =fnajgfe]flYd� ;gfk]jnYlagf
 FQ<=;!&� L`]k]� ^ak`� o]j]� fgl� ]ph]ja]f[af_� Y
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KlYjlaf_� af� )100$� [g`g� kYdegf� o]j]� klg[c]\� Yk
Y[[]d]jYl]\� _jgol`� ^af_]jdaf_k�  (#!&� L`]k]� ^ak`
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`Yk� hgkkaZdq� d]Y\� lg� \][daf]k� af� `Yjn]kl� o`a[`
Yn]jY_]\� /($(((� ^ak`� h]j� q]Yj&� Lg� ]nYdmYl]� l`]
aehY[l� g^� j]Yjaf_� l][`faim]k$� Zgl`� Y[[]d]jYl]\
_jgol`� ^af_]jdaf_� Yf\� q]Yjdaf_� [g`g� kYdegf� ^jge
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]nYdmYl]\� \mjaf_� ^Ydd� khYofaf_� jmfk� ^jge� )11,%
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kgmj[]� kaf[]� l`]� JJK>� oYk� [gfkljm[l]\$
YhhjgpaeYl]dq�++$(((�^ak`�h]j�kl]]d`]Y\�kljYaf�`Yn]
Z]]f�klg[c]\� YffmYddq&� G^� [gflafmaf_� aehgjlYf[]
Yj]� l`]� h]j^gjeYf[]� g^� l`]k]� l`j]]� kljYafk� g^
kl]]d`]Y\3� KcYeYfaY$� ;`YeZ]jk� ;j]]c� Yf\
?YfYjYkcY&� :][Ymk]�]Y[`�kljYaf�emkl�Z]�eYjc]\
oal`� Y� \aklaf[l� ^af[dah� ^gj� [gjj][l� Zjgg\� klg[c
a\]fla^a[Ylagf$� kljYaf�]nYdmYlagfk� [Yf�Z]�[gf\m[l]\
af[dm\af_� Y_]� g^� j]lmjfaf_� ^ak`$� j]lmjf� jYl]k� Yf\
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g^�\aklaf[l� ^af[dahk�oYk�Y\\]\�lg� l`]� ^af[dah� jglYlagf
 LYZd]� /!&� L`ak� oadd� Yddgo� O<FJ� lg� egj]
Y[[mjYl]dq� Y[[]kk� l`]� Y_]� Yf\� h]j^gjeYf[]� g^
]Y[`�kl]]d`]Y\�kljYaf&
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Lj]f\k� af� kar]� Yf\� [gf\alagf� g^� Ydd� kh][a]k
hjg[]kk]\� Yl� JJK>� `Yn]� Z]]f� [Yd[mdYl]\� kaf[]
)11,&� Gfdq� ^ak`� ^gj� o`a[`� Zgl`� lglYd� d]f_l`� Yf\
o]a_`l� o]j]� j][gj\]\� o]j]� mk]\� af� l`]
[Yd[mdYlagfk&� L`j]]�e]Ykmj]k�g^�]klaeYl]\�o]a_`l
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o]a_`l3� *!� ljgh`q� o]a_`l�  o]a_`l� g^� l`]� 1-l`

h]j[]flad]� g^� l`]� o]a_`l� \akljaZmlagf!3� Yf\� +!
klYf\Yj\�o]a_`l� hj]\a[l]\�o]a_`l�g^�Y�_an]f�d]f_l`
^ak`� \]n]dgh]\� ^jge� Y� d]f_l`%o]a_`l� j]_j]kkagf
eg\]d&

J=KMDLK�9F<�<AK;MKKAGF

L`]�^a^l`�k]Ykgf�g^�gh]jYlagf�^gj�l`]�JJK>�klYjl]\
gf� G[lgZ]j� -$� )110� Yf\� [gf[dm\]\� gf� 9hjad� 0$
)111&� 9�lglYd�g^�+$1//�[`afggc�kYdegf$�,$(((�[g`g
kYdegf$�*$,),�kl]]d`]Y\�Yf\�**0�Zjgof�ljgml�o]j]
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 +$0,-� gj� 1/�!� o]j]� hYkk]\� mhklj]Ye�  LYZd]� +!&
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l`]� eYbgjalq� g^� ^ak`� j]eYaf]\� `]Ydl`q� ]fgm_`� lg
hYkk� mhklj]Ye&� Gfdq� .-� [`afggc� `Y\� lg� Z]
kY[ja^a[]\�^gj�]al`]j�\ak]Yk]�gj�[gflYeafYfl�YfYdqkak
gj� o]j]� lgg� o]Yc� lg� hYkk� mhklj]Ye&� 9� lglYd� g^
1+$(((�]__k�o]j]� [gdd][l]\� l`ak� q]Yj�Yl�JJK>&

Af� )110� ZYk]\� gf� Yf� Y_]%d]f_l`� c]q� ^jge� +$1*.
cfgof� Y_]\� ^af[dahh]\� Yf\� mf[dahh]\� [`afggc
kYdegf� k]]�Z]dgo!$�Y_]�)#� ^ak`�[gehjak]\�/��g^
l`]� lglYd�fmeZ]j�]pYeaf]\$�Y_]�*#�o]j]�-�$�Y_]
+#� o]j]� 0)�� Yf\� Y_]� ,#� o]j]� /��  LYZd]� ,!&
:][Ymk]� l`]�eYbgjalq� g^� [`afggc�kYdegf� j]lmjfaf_
lg� l`]�JJK>�o]j]�mf[dahh]\$�Y�h]j[]flY_]�ZYk]\
gf�YhhjgpaeYl]\�Y_]k�g^�e]Ykmj]\�[dahh]\�[`afggc
kYdegf� `Y\� lg� Z]� Yhhda]\� lg� Ydd� mf[dahh]\� ^ak`� af
gj\]j� lg�\]n]dgh�Yf�Y_]�[gehgkalagf�g^� l`]� jmf&

L`]� )110� khYofaf_� jmf� oYk� [gehjak]\� g^� em[`
gd\]j� ^ak`� [gehYj]\� lg� )11/&� L`]� jmf� l`ak� q]Yj
oYk� `]Ynadq� o]a_`l]\� lg� gd\]j� ^ak`� oal`� gfdq� /�
[gehjak]\� g^� )#� [`afggc� kYdegf�o`ad]� 0)�� o]j]
+#�[`afggc�kYdegf�[gehYj]\�lg�gfdq�-0��af�)11.
 LYZd]�,!&� L`ak�\]naYl]k�kda_`ldq�^jge�l`]�^ajkl�l`j]]

q]Yjk� g^� gh]jYlagf� Yl� l`]� JJK>� Yk� o]dd� Yk� l`]
lj]f\k�fgl]\�Yl� l`]�KljYoZ]jjq�;j]]c�O]aj� ^gj� l`]
hYkl� +� q]Yjk�  H]]l]jk� Yf\� Jgqk][c$� )11/!&� L`ak
Y_]� kljm[lmj]� ak� \jYkla[Yddq� \a^^]j]fl� l`]f� hj]nagmk
q]Yjk� oal`� Y� dYj_]� h]j[]flY_]� g^� +#� [`afggc
kYdegf&� HYjl� g^� l`]� j]Ykgf�oYk�Z][Ymk]� cfgof
Y_]� +#� [`afggc� kYdegf�  :N!� \geafYl]\� l`]
e]Ykmj]\�kYehd]&� L`ak�[Ymk]\�Y�dYj_]�fmeZ]j�g^
mf[dahh]\� [`afggc� kYdegf� lg� Z]� dmeh]\� aflg� l`ak
Y_]� _jgmh&� L`ak� ]klaeYl]� ak� hjgZYZdq� fgl� n]jq
Y[[mjYl]� Yf\�hjgZYZdq�oadd� Z]� l`]� dYkl� ]klaeYl]� Yl
JJK>�mflad�egj]� ^af[dahh]\� ^ak`�Yj]�klg[c]\� af� l`]
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dZ&� af� )110� [gehYj]\� lg� )11/�  LYZd]� *$� LYZd]� ,!&
KlYf\Yj\� o]a_`l� g^� [`afggc� kYdegf� af[j]Yk]\
kda_`ldq� ^jge� )11/� lg� 1&-� dZk&� af� )110�  LYZd]� *!&
Ljgh`q� o]a_`l� \][daf]\� lg� )1&.� dZk&� af\a[Ylaf_� Y
egj]� ZYdYf[]\� Y_]� kljm[lmj]� l`Yf� l`]� gf]
[Yd[mdYl]\&

;`afggc�kYdegf�kljYaf�]nYdmYlagf

>gmj� [gfk][mlan]� q]Yjk� g^� klg[caf_� ]al`]j� DGK� gj
DEK�[`afggc�kYdegf�hjg\m[]\�jmfk�g^�+#�Yf\�,#
DEK� [`afggc� kYdegf� af� )110�  LYZd]� .!&� DYc]
Ea[`a_Yf�kljYaf�[`afggc�kYdegf�j]lmjf]\�Yk�+#�^ak`
Yl�(&,)�� ,(+�^ak`!�^jge�l`]�)11-�q]Yj�[dYkk&� 9_]
,#�^ak`�^jge�l`]�)11,�q]Yj�[dYkk�j]lmjf]\�Yl�(&(,�
 ,+� ^ak`!&� Af� Ydd� [Yk]k$� DEK� [`afggc� kYdegf
j]lmjf]\� Yl� Y� `a_`]j� h]j[]flY_]� [gehYj]\� lg
kaeadYjdq� Y_]\� DGK� [`afggc� kYdegf&� Af� Y\\alagf$
l`]� lglYd� j]lmjf� jYl]� ^gj� l`]� )11*� q]Yj� [dYkk� DGK
[`afggc� kYdegf� oYk� gfdq� (&*,�� [gehYj]\� lg
*&(*�� ^jge� l`]� DEK� [`afggc� kYdegf� )11+� q]Yj
[dYkk� Yf\� )&-+�� ^jge� l`]� DEK� [`afggc� kYdegf
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<YlY� ^jge� )110� k`go� l`Yl� Y_]� +#� Yf\� ,#� DEK
[`afggc� kYdegf� o]j]� keYdd]j� l`Yf� kaeadYjdq� Y_]\
^ak`� af� )11/� Yf\� kaeadYj� lg� DGK� +#� Yf\� ,#� ^ak`&
<]khal]� l`ak� gf]� q]Yj$� al� Yhh]Yjk� l`Yl� ZYk]\� gf
j]lmjf� jYl]k�Yf\�kar]�g^� j]lmjfaf_�[`afggc�kYdegf$
l`]� DEK� [`afggc� kYdegf�Yj]� kmjnanaf_� Z]ll]j� Yf\
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 LYZd]� /!&� L`]� eYbgjalq� g^� [g`g� kYdegf� o]j]
hYkk]\�mhklj]Ye� +$++.!�Yf\�[gehjak]\�0+��g^�Ydd
[g`g�kYdegf�hjg[]kk]\�l`jgm_`�l`]�JJK>&� 9�lglYd
g^� ++.� ^ak`� o]j]� kYn]\� ^gj� [gflYeafYfl� gj� `]Ydl`
YfYdqkak�Yf\�+*0�o]j]�ljYfk^]jj]\�lg�Y�`Yl[`]jq�^gj
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Af� gj\]j� lg� hjgh]jdq� ]nYdmYl]� l`]� Y[[]d]jYl]\
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l`]�Jggl�Jan]j�o]j]� [Yhlmj]\� af� l`]� ^Y[adalq&� L`ak
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H]j[]fl�Y_]�[gehgkalagf�g^�j]lmjfaf_�[g`g�kYdegf
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lg�\]l]jeaf]�l`Yl�gfdq�)*��o]j]�Y_]�)#�Yf\�00�
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9n]jY_]� Yf\� ljgh`q� o]a_`l� ^gj� [g`g� kYdegf
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9n]jY_]� o]a_`l� af[j]Yk]\� (&-� dZk&� o`ad]� ljgh`q
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]na\]f[]� ^jge�gl`]j� kgmj[]k� l`Yl� k`go]\�Y� kda_`l
af[j]Yk]�af�kar]�g^�[g`g�kYdegf�af�)110&� @go]n]j$
klYf\Yj\� o]a_`l� g^� [g`g� kYdegf� `Yk� Z]]f� ^Yajdq
[gfklYfl� gn]j� l`]� hYkl� -� q]Yjk� Yl� YZgml� +&-� dZk&
 LYZd]�*!&� Kaf[]� l`ak� af\a[Ylgj� ak�egj]�klYlakla[Yddq
nYda\� l`Yf� ]al`]j� Yn]jY_]� Yf\� ljgh`q� o]a_`l$� l`]
kar]�Yf\�[gf\alagf�g^� [g`g�kYdegf�Yhh]Yjk�fgl� lg
`Yn]� [`Yf_]\� em[`� gn]j� l`]� dYkl� -� q]Yjk� Yl
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9_]� *#� Y\mdl� [g`g� kYdegf$� klg[c]\� Yk� khjaf_
q]Yjdaf_k� af� )11/$� j]lmjf]\� Yl� +&)/��  )$-*.� ^ak`!
o`ad]�l`gk]�klg[c]\�Yk�^Ydd�^af_]jdaf_k�af�)11.�^jge
l`]� kYe]� q]Yj� [dYkk� j]lmjf]\� Yl� (&1*��  -0+� ^ak`!
 LYZd]�)(!&�

L`]� Yn]jY_]� d]f_l`k� Yf\� o]a_`lk� g^� hj][g[agmk
[g`g� kYdegf�  Y_]� )#!� ^jge� l`]� log� \a^^]j]fl
klg[caf_� hjg[]\mj]k� ^jge� l`]� )11,� %� )11.� q]Yj
[dYkk]k� o]j]� Ydegkl� a\]fla[Yd� ^gj� Zgl`� eYd]k� Yf\
^]eYd]k�  9hh]f\ap� ;&!&� L`]� eYbgjalq� g^� l`]� bY[c
j]lmjfk�o]j]�k]pmYddq�eYlmj]�eYd]k&� L`]�Yn]jY_]
d]f_l`k� Yf\� o]a_`lk� g^� l`]� )11-� Yf\� )11.� q]Yj
[dYkk�g^�Y\mdl� [g`g�kYdegf�  Y_]�*#!� ^jge� l`]� log
\a^^]j]fl�klg[caf_�hjg[]\mj]k�o]j]�\a^^]j]fl&� ;g`g
kYdegf� klg[c]\� Yk� q]Yjdaf_k� o]j]� `]Yna]j�  *&*
[gehYj]\� lg� )&/� c_!� Yf\� dgf_]j�  .+(� ee
[gehYj]\� lg�.((�ee�  9hh]f\ap�;!&

J]kmdlk� ^jge� l`]� l`j]]� q]Yj� [dYkk]k� g^� [g`g
kYdegf� j]lmjfaf_� lg�JJK>�km__]kl� l`Yl� l`]� j]lmjf
jYl]�oYk�em[`�`a_`]j� ^gj�[g`g�kYdegf�klg[c]\�Yk
q]Yjdaf_k�[gehYj]\�lg�^af_]jdaf_�klg[c]\�^ak`&� L`]
)11,�q]Yj�[dYkk�q]Yjdaf_k�j]lmjf]\�/,��`a_`]j$�l`]
)11-� q]Yj� [dYkk� q]Yjdaf_k� j]lmjf]\� *0/�� `a_`]j
Yf\� l`]� )11.� q]Yj� [dYkk� q]Yjdaf_k� j]lmjf]\�+,,�
`a_`]j� [gehYj]\� lg� ^Ydd� ^af_]jdaf_k&�
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9� lglYd� g^� *$,),� kl]]d`]Y\� o]j]� ]pYeaf]\� Yl� l`]
JJK>�^jge�G[lgZ]j�-$�)110�lg�9hjad�0$�)111&� L`]
eYbgjalq� g^� Ydd� ^ak`�  *$)1-� gj� 1)�!� o]j]� hYkk]\
mhklj]Ye�  LYZd]�))!&� L`gk]�kl]]d`]Y\� `Yjn]kl]\
af� dYl]� kmee]j� o]j]� KcYeYfaY� kljYaf�  0.!� lg� Z]
mk]\� ^gj� Zjgg\� klg[c� Yf\� l`gk]� af� khjaf_� o]j]
;`YeZ]jk� ;j]]c� Yf\� ?YfYjYkcY�  (!&� 9� lglYd� g^
)+*� ^ak`� o]j]� mk]\� ^gj� [gflYeafYfl� gj� \ak]Yk]
YfYdqkak&� L`]� eYbgjalq� g^� ^ak`� j]lmjfaf_� af� l`]
khjaf_� o]j]� [gehjak]\� g^� Zgl`� ;`YeZ]jk� ;j]]c
Yf\�?YfYjYkcY� kljYaf� kl]]d`]Y\�o`ad]� l`]� ^Ydd� jmf
oYk� eYafdq� KcYeYfaY� kljYaf&� 9\\alagfYddq$� Y� lglYd
g^� ..*$(((� ;`YeZ]jk� ;j]]c� ]__k$� /,)$(((
?YfYjYkcY�]__k�Yf\�)(($(((�KcYeYfaY�]__k�^jge
[Yhlmj]� Zjgg\� klg[c� o]j]� [gdd][l]\� ^jge� ^ak`
j]lmjfaf_� lg�JJK>&

Kl]]d`]Y\�kljYaf�]nYdmYlagf

:Yk]\�gf�Y_]%d]f_l`�c]qk�^jge�/-�^Ydd�jmf�Yf\�+0-
khjaf_� jmf� cfgof� Y_]\� ^af[dahh]\� kl]]d`]Y\� l`]
h]j[]fl� Y_]� [gehgkalagf� g^� Zgl`� jmfk� [gmd\� Z]
[Yd[mdYl]\�  LYZd]� )*!&� KcYeYfaY� kl]]d`]Y\
[gehjak]\� Ydd� /-� g^� l`]� ^Ydd� ^ak`� oal`� Y_]� )#
[gehjakaf_�(&(��g^�l`]�lglYd�fmeZ]j$�Y_]�*#�o]j]
(&(�$� Y_]� +#� o]j]� *1&+�$� Y_]� ,#� o]j]� ,,&(�$
Y_]�-#�o]j]�*-&+��Yf\�Y_]�.#�o]j]�)&,�&� L`ak
q]Yj�k�khYofaf_�jmf�oYk�[gehjak]\�g^�kda_`ldq�gd\]j
^ak`$� hjaeYjadq� Y_]� +#� Yf\� ,#$� [gehYj]\� lg� l`]
)11/� jmf&� L`]� fmeZ]j� g^� KcYeYfaY� kl]]d`]Y\
j]lmjfaf_� lg� l`]� JJK>� `Yk� \][daf]\� ]n]jq� q]Yj
kaf[]� )11,� ]p[]hl� af� )11/� o`]f� .,,� o]j]
[Yhlmj]\�Yl�JJK>&

;`YeZ]jk� ;j]]c� Yf\� ?YfYjYkcY� kl]]d`]Y\
[gehjak]\�Ydd�g^�l`]�+0-�^ak`�mk]\�af�l`]�khjaf_�11
YfYdqkak&� L`]� Y_]� Zj]Yc\gof� oYk� *&)�� ^gj� Y_]
)#$�,.&-��^gj�Y_]�*#$�,,&*��^gj�Y_]�+#�Yf\�/&+�
^gj�Y_]�,#&� L`]k]�Y_]k�o]j]�n]jq�kaeadYj�lg�l`gk]
af� l`]� khjaf_� )110� jmf$� Ydl`gm_`� Z][Ymk]� g^� l`]
Y\\]\�+j\�k]l�g^�^af[dahk$�l`]�[Yd[mdYl]\�Y_]k�g^�l`]

jmf�o]j]�egj]�Y[[mjYl]� af�)111&

L`]� )111� khjaf_� jmf� `Y\� ka_fa^a[Yfldq� `a_`]j
h]j[]flY_]�g^�*#�Yf\�+#�^ak`�[gehYj]\�lg� l`]�^Ydd
)110�KcYeYfaY�jmf$�o`a[`�oYk�\geafYl]\�Zq�Y_]
,#�Yf\�-#&� L`]k]� \a^^]j]f[]k�Yj]�egkl� dac]dq� \m]
lg� kh][a^a[� [`YjY[l]jakla[k� g^� ]Y[`� kljYaf&� Af
Y\\alagf$� l`ak� oYk� l`]� k][gf\� q]Yj� g^� j]lmjf� ^jge
kge]�g^�l`]�kl]]d`]Y\�[dahh]\�oal`�l`]�l`aj\�k]l�g^
^af[dahk&� 9�kljgf_�j]lmjf�g^�)#�Yf\�*#� ?YfYjYkcY
Yf\� *#� ;`YeZ]jk� ;j]]c� kl]]d`]Y\� `]dh]\� dgo]j
l`]�Y_]�Yl� j]lmjf�g^� l`]� khjaf_� jmf� ^ak`&�

Klg[caf_� \]fkala]k� Yj]� k`gof� af� LYZd]� )+&� 9dd
l`j]]� kljYafk� `Yn]� Z]]f� klg[c]\� af� f]Yjdq� ]imYd
fmeZ]jk�l`]�hYkl�1�q]Yjk&� =Y[`�kljYaf�j][]an]k�Y
\aklaf[l�^af[dah�l`Yl�Ydl]jfYl]�]Y[`�q]Yj&� :][Ymk]�g^
l`]�gn]jdYh� af�kar]k� ^jge�kl]]d`]Y\�oal`� l`]�kYe]
^af[dah$� d]f_l`k� Yf\� o]a_`lk� ^gj� ]Y[`� q]Yj� [dYkk
[gmd\� fgl� Z]� Y[[mjYl]dq� [Yd[mdYl]\&� @go]n]j$
klYjlaf_� af� )11/$� o]� Y\\]\� Y� l`aj\� k]l� g^� \aklaf[l
^af[dahk�o`a[`�k`gmd\�Yddgo]\�mk�lg�egj]�Y[[mjYl]dq
Y_]� ^af[dahh]\� kl]]d`]Y\� Yf\� [Yd[mdYl]� l`]� Y_]
[gehgkalagf� g^� j]lmjfaf_� kl]]d`]Y\� Yk� o]dd� Yk
d]f_l`� Yf\� o]a_`l� Yl� Y_]� ^gj� ]Y[`� q]Yj� [dYkk&
9hh]f\ap�<�k`gok�l`]�j]kmdlk�^gj�?YfYjYkcY�kljYaf
*#�kl]]d`]Y\�o`a[`�Yn]jY_]\�.)(&(�ee�Yf\�*&+�c_
^gj� eYd]k� Yf\� -1,&(� ee� Yf\� *&*� c_� ^gj� ^]eYd]k&
;`YeZ]jk�;j]]c�*#� kl]]d`]Y\�Yn]jY_]\� .(1�ee
Yf\�*&*� c_� ^gj�eYd]k�Yf\�-.(�ee�Yf\�)&1� c_� ^gj
^]eYd]k&� <YlY�^jge�kmZk]im]fl�q]Yjk�oadd�Z]�mk]\
lg�[gehYj]� l`]� d]f_l`�Yf\�o]a_`l�Yl�Y_]� ^gj�]Y[`
kljYaf&

HGHMD9LAGF�=KLAE9L=K
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7DEOH����1XPEHU�RI�FKLQRRN�VDOPRQ
KDUYHVWHG��SDVVHG�XSVWUHDP�DQG
VDPSOHG�DW�WKH�5RRW�5LYHU�6WHHOKHDG
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NQRZQ�DJHG�ILQFOLSSHG�VWHHOKHDG�� 7RWDO�QXPEHU�UHSUHVHQWV�WKH�QXPEHU�RI�VWHHOKHDG
OHQJWKV�XVHG�LQ�WKH�DQDO\VLV�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
<HDU�RI 3HUFHQW�$JH�&RPSRVLWLRQ 7RWDO
5HWXUQ �� �� �� �� �� �� 1XPEHU
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

)DOO������� ���� ���� ���� ���� ���� ��� ���
6SULQJ������� ���� ���� ���� ���� ���� ���

)DOO������� ���� ���� ���� ���� ���� ���
6SULQJ������� ���� ���� ���� ���� ���� ��� ���

)DOO������� � ���� ���� ���� ���� ���� ���
6SULQJ������� � ���� ���� ���� ���� ���� ��� ���

)DOO������� � ���� ���� ���� ���� ���� ��� ���
6SULQJ������� ���� ���� ���� ���� ���� ��� ���

)DOO������� ���� ���� ���� ���� ���� ��� ���
6SULQJ������� ���� ���� ���� ���� ��� �� ���
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7DEOH���� 6XPPDU\�RI�VWHHOKHDG�VWRFNLQJ�QXPEHUV�E\�VWUDLQ�DQG�ILQFOLS�VWRFNHG�LQWR�WKH�5RRW
5LYHU������������

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
<HDU� 7RWDO
6WRFNHG 1XPEHU 6WUDLQ )LQFOLS
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���� ������ 6NDPDQLD 50
������ &KDPEHUV�&U� /0
������ *DQDUDVND $59

���� ������ 6NDPDQLD $50
������ &KDPEHUV�&U� $/0
������ *DQDUDVND $/9

���� ������ 6NDPDQLD 50
������ &KDPEHUV�&U� /0
������ *DQDUDVND $59

���� ������ 6NDPDQLD $50
������ &KDPEHUV�&U� $/0
������ *DQDUDVND $/9

���� ������ 6NDPDQLD 50
������ &KDPEHUV�&U� /0
������ *DQDUDVND /9

���� ������ 6NDPDQLD $50
������ &KDPEHUV�&U� $/0
������ *DQDUDVND $/9

���� ������ 6NDPDQLD 50
������ &KDPEHUV�&U� /0
������ *DQDUDVND $59

���� ������ 6NDPDQLD 5059
������ &KDPEHUV�&U� /0/9
������ *DQDUDVND %9

���� ������ 6NDPDQLD $50�
������ &KDPEHUV�&U� $/0�
������ *DQDUDVND $/9

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

)-



7DEOH���� 3RSXODWLRQ�HVWLPDWHV�IRU�FKLQRRN��FRKR�DQG�VWHHOKHDG�VDOPRQ�UHWXUQLQJ�WR�WKH�5RRW
5LYHU�LQ�������������� 1R�HVWLPDWHV�IRU�FRKR�VDOPRQ�LQ������FRXOG�EH�FDOFXODWHG
EHFDXVH�RI�VPDOO�VDPSOH�VL]H��V�G�� �VWDQGDUG�GHYLDWLRQ�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
1XPEHU�RI

<HDU�DQG� 1XPEHU�RI 1XPEHU�RI PDUNHG�ILVK�LQ 3RSXODWLRQ
VSHFLHV PDUNHG�ILVK UHFDSWXUHG�ILVK UHFDSWXUH�VDPSOH VL]H������V�G��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

)DOO�����
��&KLQRRN ����� ��� �� �����������
��&RKR ����� ��� �� �
��6NDPDQLD �� ����� ��� �� �����������

6SULQJ�����
��&KDPEHUV�&U ����� ��� �� �����������
��*DQDUDVND ����� ��� �� �����������

)DOO�����
��&KLQRRN ����� ��� �� �����������
��&RKR ����� ��� �� �����������
��6NDPDQLD �� ����� ��� �� �����������

6SULQJ�����
��&KDPEHUV�&U ����� ��� �� �����������
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)DOO�����
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)DOO�����
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��6NDPDQLD �� ����� ��� �� �����������

6SULQJ�����
��&KDPEHUV�&U ����� ��� �� �����������
��*DQDUDVND ����� ��� �� �������������

)DOO�����
��&KLQRRN ����� ��� �� �����������
��&RKR ����� ��� �� �����������
��6NDPDQLD �� ����� ��� �� �����������
��%URZQ� �� ����� ��� �� �����������
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��&KDPEHUV�&U ����� ��� �� �
��*DQDUDVND ����� ��� �� �
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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Appendix A. Average length (mm) and weight (kg) by age, sex and year of return of Lake
Michigan strain chinook salmon examined in the Root River, fall 1994-1998.
M=males, F=females, L=length, W=weight, sd=standard deviation and n=sample size.

_____________________________________________________________________________________________
Year of AVERAGE LENGTH AT AGE
Return      1+         2+        3+        4+
_____________________________________________________________________________________________

_
1994 M L (sd) 559.9 (53.4)

range 410-661         
n 95   
_

F L (sd) 531.2 (44.3)              
range 460-588         
n 9  
_

1995 M L (sd) 551.8 (74.8) 782.0 (84.9)
range 466-754 491-999 
n 21 108
_

F L (sd)    - 796.0 (39.9) 
range    - 752-848
n    - 8
_

1996 M L (sd) 579.7 (53.3) 761.4 (64.7) 916.1 (74.9)
range 490-795 577-880 720-1067
n 100 107 58
_

F L (sd) 830.0 (21.2) 774.5 (95.5) 884.4 (52.8)
range 815-845 707-842 724-965
n 2 2 47
_

1997 M L (sd) 744.4 (53.6) 864.5 (84.4) 885.9 (104.3)
range 629-880 596-1008 665-1022
n 94 73 9 
_

F L (sd) 752.9 (83.4) 856.8 (49.4) 842.4 (74.5)
range   630-901 741-990 705-990
n 9 53 20
_

1998 M L (sd) 757.4 (113) 839.9 (93.5) 797.9 (143.2)
range 645-978 619-980 578-1020
n 9 51 9 
_

F L (sd) 797.7 (29.9) 841.2 (52.8) 844.3 (108.9)
range   771-830 687-941 643-985
n 3 64 9 

_____________________________________________________________________________________________

_____________________________________________________________________________________________
Year of AVERAGE WEIGHT AT AGE
Return      1+         2+         3+         4+
_____________________________________________________________________________________________

_
1994 M W (sd) 1.8 (0.8)          

range 0.5-6.9         
n 95    
_

F W (sd) 1.6 (0.4)
range 1.0-2.2
n 9
_

1995 M W (sd) 1.8 (0.8) 4.9 (1.5)
range 0.9-4.1 1.4-8.6
n 21  108
_

F W (sd)    - 6.0 (1.3)
range    - 4.5-7.7
n    - 8
_

1996 M W (sd) 2.0 (0.7) 4.4 (1.2) 7.7 (2.1)
range 1.1-5.6 1.6-7.4 3.7-12.5
n 100 107 58
_

F W (sd) 6.0 (0.2) 4.9 (1.8) 7.7 (1.4)
range 5.9-6.1 3.6-6.1 4.9-10.8
n 2 2 47

_
1997 M W (sd) 3.9 (0.9) 6.2 (1.8) 6.7 (2.3)

range 2.1-6.7 2.4-10.2 3.3-11.0
n 94 73 9
_

F W (sd) 4.5 (1.5) 6.6 (1.4) 6.3 (1.7)
range   2.3-6.9 4.0-11.0 3.8-10.8
n 9 53 20
_

1998 M W (sd) 4.2 (2.0) 5.6 (2.0) 5.0 (2.4)
range 2.4-8.7 2.0-8.9 1.7-9.5 
n 9 51 9
_

F W (sd) 4.9 (0.5) 6.2 (1.4) 6.4 (2.2)
range   4.2-5.3 3.2-9.2 3.1-9.7 
n 3 64 9 

 ___________________________________________________________________________________________
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Appendix B. Average length (mm) and weight (kg) by age, sex and year of return of Lake Ontario
strain chinook salmon examined in the Root River, fall 1994-1997. M=males,
F=females, L=length, W=weight, sd=standard deviation and n=number.

_____________________________________________________________________________________________
Year of  AVERAGE LENGTH AT AGE
Return      1+      2+      3+      4+      
_____________________________________________________________________________________________

_
1994 M L (sd) 736.6 (80.1)

range 451-883
n 83 
_

F L (sd) 695.4 (125.9) 
range 476-770
n 5
_

1995 M L (sd) 849.3 (129.4)
range 569-999
n 31
_

F L (sd)  845.6 (59.0)
range 630-951
n 69
_

1996 M L (sd) 974.0 (0.0)
range 974 
n 1
_

F L (sd)  827.0 (1.7)
range 825-828
n 3

_____________________________________________________________________________________________

_____________________________________________________________________________________________
Year of AVERAGE WEIGHT AT AGE
Return      1+      2+      3+      4+      
_____________________________________________________________________________________________

_
1994 M W (sd) 4.1 (1.3)

range 0.8-7.1 
n  83 
_

F W (sd) 3.7 (1.6)
range 1.1-5.1
n 5
_

1995 M W (sd) 6.6 (2.7)
range 1.8-13.2
n 31
_

F W (sd) 6.9 (1.5)
range 2.3-10.5
n 69
_

1996 M W (sd) 10.1 (0.0)
range 10.1
n 1
_

F W (sd)  6.8 (1.3)
range 5.9-8.3
n 3

_____________________________________________________________________________________________

)0



Appendix C. Average length (mm) and weight (kg) by stocking age, sex, age and year of return
of finclipped coho salmon examined in the Root River, fall 1995-98. M=males,
F=females, L=length, W=weight, sd=standard deviation and n=number.

_____________________________________________________________________________________________
       LENGTH AT AGE 

Year of Fingerling Stocked Yearling Stocked
Return      1+      2+      1+      2+
_____________________________________________________________________________________________
1995 M L (sd) 392.9 (23.6) 388.4 (34.5)

range 338-444 315-577
n 100 134
_

F L (sd) 426.5 (4.9) 541.0 (0)
range 423 541
n 2 1
_

1996 M L (sd) 380.8 (24.6) 690.6 (61.6) 418.3 (33.0) 669.3 (60.2)
range 316-443 422-798 353-506 346-785
n 99 112 99 259
_

F L (sd) 671.1 (41.6) 486.3 (95.1) 657.1 (38.1)
range 392-769 392-665 530-741
n 200 6 264
_

1997 M L (sd) 385.1 (18.3) 585.8 (59.6) 402.1 (24.0) 622.3 (64.0)
range 366-410 446-771 352-440 396-783
n 7 120 29 130
_

F L (sd) 559.5 (45.2) 408.9 (28.3) 589.0 (52.1)
range 445-688 353-459 411-688
n 133 9 153
_

1998 M L (sd)             606.9 (64.1) 633.8 (55.4)
range        496-757 495-772
n    43  109
_

F L (sd) 584.1 (55.1)             610.6 (56.8)
range 404-672        442-720
n 41  103

_____________________________________________________________________________________________
_____________________________________________________________________________________________
      WEIGHT AT AGE
Year of Fingerling Stocked Yearling Stocked
Return      1+      2+      1+      2+
_____________________________________________________________________________________________

_
1995 M W (sd) 0.6 (0.2) 0.6 (0.2)

range 0.5-0.9 0.5-1.8
n 100 134
_

F W (sd) 0.9 (0) 1.8 (0)
range 0.9 1.8
n 2 1
_

1996 M W (sd) 0.5 (0.1) 3.0 (0.7) 0.7 (0.2) 2.7 (0.7)
range 0.3-0.9 0.8-4.8 0.4-1.3 0.4-4.4
n 99 112 99 259
_

F W (sd) 3.0 (0.6) 1.3 (0.8) 2.8 (0.6)
range 0.6-5.2 0.5-2.8 1.1-4.6
n 200 6 264
_

1997 M W (sd) 0.5 (0.1) 1.9 (0.6) 0.6 (0.1) 2.3 (0.7)
range 0.4-0.5 0.8-3.7 0.3-0.8 0.5-4.7
n 7 120 29 130
_

F W (sd) 1.7 (0.5) 0.7 (0.1) 2.0 (0.6)
range 0.8-3.6 0.5-0.9 0.6-3.5
n 133 9 153
_

1998 M W (sd)          1.9 (0.7)          2.2 (0.7)
range        0.9-4.0        1.0-4.3
n    43    109
_

F W (sd) 1.9 (0.6)          2.2 (0.6)
range 0.7-3.0        0.7-3.9
n 41  103

_____________________________________________________________________________________________
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Appendix D. Average length (mm) and weight (kg) by year class, strain, sex and age of
finclipped steelhead examined in the Root River, fall 1997-1998. M=males,
F=females, L=length, W=weight, sd=standard deviation and n=number.

_____________________________________________________________________________________________
       LENGTH AT AGE 

Year Class     1+      2+      3+      4+     5+
_____________________________________________________________________________________________

1996
GANARASKA (BV)
M L (sd) 420.0 (25.9) 610.4 (40.8)

range 348-466 525-690
n 43 64
_

F L (sd) 502.5 (52.5) 594.9 (29.6)
range    450-555 519-692
n 2 103

CHAMBERS CREEK (LMLV)
M L (sd)             609.1 (40.4)

range        510-656
n   12
_

F L (sd)             560.0 (0.0) 
range           560
n  1

_____________________________________________________________________________________________

_____________________________________________________________________________________________
      WEIGHT AT AGE
Year class     1+      2+      3+      4+     5+
_____________________________________________________________________________________________

1996
GANARASKA (BV)
M W (sd) 3.3 (0.6) 2.3 (0.4)

range 2.0-4.8 1.4-3.7
n 43 64
_ 

F W (sd) 5.5 (1.3) 2.2 (0.4)
range     4.2-6.8 1.4-3.0
n 2 103

CHAMBERS CREEK (LMLV)
M W (sd)          2.2 (0.4)

range        1.6-2.8
n   12
_ 

F W (sd)          1.9 (0.0)
range            1.9 
n  1 

_____________________________________________________________________________________________
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