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How had it been in the old days when the magic, and supernatural spirits, 

and the cannibal man who lived at the north end of the world had 

dominated life here in this village?  How had it been when the hamatsa 

had come in the night through the great trees, crying his soft and terrible 

call?  He would never know.  No man would ever know.  But Mark had 

seen the light of the old, old ways reflected on the faces like the glow from 

a dying campfire, and he knew that it was the hamatsa who had been freed 

at last from his holy madness, and was at peace in the deep woods.!!
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,()#1.!+1#0!Phyllospadix scouleri![,,4E!P. torreyi!]+(.,$E!P. serrulatus!NBV1#<)(!#`!

J.<)#1.,$E!8&$$+#B.E!+$%!()#!&$6+.&6#!Zostera japonica!J.<)#1.9!t!\1+#K$9!7L)&2&V.!

^h_g=9!!")&.!2+.(!.V#<&#.!&.!+!/2,B1&.)&$'!#`,(&<E!V1#.B*+K2?!&$(1,%B<#%!()1,B')!()#!

&*V,1(&$'!,/!()#!L+<&/&<!,?.(#1!7Crassostrea gigas!")B$K#1'=!/1,*!Z+V+$!&$!()#!^hHI.!

7[+11&.,$!^hXc=9!S$!()#!L+<&/&<!A,+.(E!Z. marina!#`(#$%.!+2,$'!()#!1&*!,/!U,1()!J*#1&<+!

/1,*!()#!$,1()-#.(!,/!J2+.4+!%,-$!(,!()#!>+f+!V#$&$.B2+!+$%!+2,$'!()#!$,1()-#.(!<,+.(!

,/!Q#`&<,9!!S$!()#!J(2+$(&<!&(.!1+$'#!.(1#(<)#.!/1,*!\1##$2+$%!(,!U,1()!A+1,2&$+:!&(!

.B11,B$%.!T<#2+$%E!+$%!,<<B1.!,$!()#!$,1()-#.(!<,+.(!,/!NB..&+E!+2,$'!()#!U,1-#'&+$!@#+!

(,!RB1,V#E!-)#1#!&(!'1,-.!+2,$'!()#!R$'2&.)E!P+$&.)E!+$%!@V+$&.)!<,+.(2&$#.9!!T(!'1,-.!
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+2,$'!()#!Q#%&(#11+$#+$E!>+2(&<!+$%!>2+<4!@#+!.),1#2&$#.9!!T(!&.!+2.,!/,B$%!&$!()#!F#22,-!

@#+!K#(-##$!*+&$2+$%!A)&$+!+$%!()#!3,1#+$!L#$&$.B2+E!+$%!()#!@#+!,/!Z+V+$!7\1##$!+$%!

@),1(!HIIeE!JVV#$%&`!eE!H_H=9!")&.!6+.(!1+$'#!1#/2#<(.!()#!V2+$(5.!/2#`&K&2&(?!– ##2'1+..!

<+$!(,2#1+(#!.+2&$&(&#.!/1,*!^I!V+1(.!V#1!(),B.+$%!7VV(=!(,!gI!VV(E!+$%!(#*V#1+(B1#.!,/!I!l!

gI!uA!7L)&22&V.!^h_g=9!!

")#!V)#$,(?V&<!V2+.(&<&(?!,/!Zostera marina!&.!-#22C4$,-$9!!])&2#!$,(!1#<,'$&D#%!

K?!+22!#<,2,'&.(.E!/&6#!#<,(?V#.E!,1!6+1&+$(.E!/,1!()#!U,1()!J*#1&<+$!L+<&/&<!<,+.(!)+6#!

K##$!%#.<1&K#%0!Z. marina!89!6+19!izembekensis!>+<4*+$!&$!()#!>#1&$'!@#+!+$%!

#*K+?*#$(.:!Z. marina!89!6+19!atàm!>+<4*+$!&$!()#!\B2/!,/!A+2&/,1$&+:!+$% Z. marina!89!

6+19!typica!@#(<)#22E!Z. marina!89!6+19!phillipsii!>+<4*+$E!+$%!Z. marina!89!6+19!latifolia!

Q,1,$'!+2,$'!()#!<,+.(2&$#!&$!K#(-##$9!!")#.#!6+1&+$(.!%&//#1!*,.(2?!&$!2#+/!%&*#$.&,$.!

+$%!%#'1##!,/!V)#$,2,'&<!<)+$'#.!()1,B'),B(!()#!.#+.,$!7>+<4*+$!^hh^=9!!")#?!+1#!

(?V&<+22?!+..,<&+(#%!-&()!%&//#1#$(!(&%+2!#2#6+(&,$.E!+$%!+1#!/,B$%!+(!%&//#1#$(!2+(&(B%#.!,$!

()#!U,1()!J*#1&<+$!<,+.(9!!

!

The ecological roles of ;,.(#1+!*+1&$+  

R#2'1+..E!-)&<)!'1,-.!K#.(!&$!#.(B+1&#.!+$%!<+2*!K+?.!+2,$'!()#!<,+.(E!&.!

&*V,1(+$(!#<,2,'&<+22?!/,1!.#6#1+2!1#+.,$.9!!QB<)!,/!&(.!*+f,1!1,2#!&$!()#!#<,.?.(#*!&.!+!

1#.B2(!,/!&(.!)&')!V1,%B<(&6&(?:!&(!)+.!+$!+6#1+'#!'1,-()!,/!bIICcII!'!%1?!-#&')(k*Hk?1!

72#+6#.!+$%!1,,(.=!7L)&22&V.!^hXg=9!!T(.!2#+/!'1,-()!&.!6#1?!1+V&%!l!(?V&<+22?!b!**k%+?!+$%!

&$!.,*#!<&1<B*.(+$<#.!'1,-()!<+$!1#+<)!^I!**k%+?!7L)&22&V.!^h_g=9!!")#.#!'1,-()!1+(#.!

V1,6&%#!2+1'#!K&,*+..!&$VB(!&$(,!()#!#<,.?.(#*E!/B#2&$'!%?$+*&<!#$#1'?!.?.(#*.9!! 

RV&V)?(#.!C!,1'+$&.*.!2&6&$'!,$!()#!V2+$(5.!.B1/+<#!7&$<2B%&$'!K+<(#1&+E!+2'+#E!

.#..&2#!+$%!*,K&2#!V2+$(.!+$%!+$&*+2.!/1,*!/2+'#22+(#.!(,!$B%&K1+$<).=!l!()1&6#!,$!

##2'1+..!2#+6#.9!!RV&V)?(#!2,+%.!<+$!K#!BV!(,!H9e!(&*#.!()#!K&,*+..!,/!()#!##2'1+..!2#+/!

BV,$!-)&<)!()#?!2&6#!73#$(B2+!^h_e=9!!")#.#!#V&V)?(#!<,**B$&(&#.!+1#!#..#$(&+2!/,1!()#!

/,,%!-#K!V+()-+?.!&$!#.(B+1&#.!l!*+$?!/+<&2&(+(#!()#!K1#+4%,-$!+$%!#$1&<)*#$(!,/!

##2'1+..!%#(1&(B.!-)&<)!&.!+!<1B<&+2!/,B$%+(&,$!,/!()#!/,,%!<)+&$.!,/!#.(B+1&#.9 J!V1&*+1?!

(1,V)&<!V+()-+?!&$!()#!##2'1+..!<,**B$&(?!&.0!V2+$(!%#(1&(B.!!*&<1,K#.!7/B$'&E!K+<(#1&+E!

/2+'#22+(#.=!!&$6#1(#K1+(#.!7.B<)!+.!'+**+1&%!+*V)&V,%.E!-)&<)!.(1&V!+$%!#f#<(!V+1(&<2#.E!

V1,*,(&$'!+!.#<,$%!*&<1,K&+2!2+?#1!-)&<)!K1#+4.!()#!%#(1&(B.!&$(,!#6#$!.*+22#1!



! c

V+1(&<2#.=!!/&2(#1!/##%#1.!+$%!%#V,.&(!/##%#1.!7L)&22&V.!^h_g=9!M1,*!()#.#!,1'+$&.*.!+$!
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/,,%!.,B1<#.9! 

R#2'1+..!/##%.!*,1#!()+$!()#!#<,2,'&<+2!<,**B$&(?!-&()&$!()#!&**#%&+(#!6&<&$&(?!

,/!&(.!K#%.9!@#+'1+..#.!&$!'#$#1+2!(+4#!BV!.#%&*#$(!$B(1&#$(.!7#.V#<&+22?!<+1K,$E!$&(1,'#$!

+$%!V),.V),1B.=!()1,B')!()#&1!1,,(.E!+$%!(1+$.2,<+(#!()#*!(,!()#!2#+6#.!-)#1#!()#?!+1#!

+K.,1K#%!K?!#V&V)?(#.!+$%!()#!-+(#1!<,2B*$!7L)&22&V.!^h_g=9!!J.!-#22E!+.!*B<)!+.!gbd!,/!

##2'1+..!V1,%B<(&,$!&$!+!K#%!<+$!<,$(1&KB(#!(,!$#+1K?!#.(B+1&#.E!+.!%#(1&(B.!<+11&#%!,$!

<B11#$(.!7")+?#1!#(!+29!^hXX=9!!")1,B')!K&1%.!+$%!*+**+2.!&$!()#!/,,%C-#KE!()#!&$/2B#$<#!

,/!##2'1+..!#`(#$%.!#6#$!(,!(#11#.(1&+2!#<,.?.(#*.9!!P#(1&(B.!&.!+$!&*V,1(+$(!V+1(!,/!#$#1'?!

<?<2&$'9!!>+<(#1&+!<,+(!%#<,*V,.&$'!##2'1+..!*+(#1&+2!+$%!#$1&<)!&(!6&+!#$D?*+(&<!+<(&,$E!

<1B<&+2!/,1!K1#+4&$'!%,-$!##2'1+..!$B(1&#$(.!(,!*+4#!()#*!+6+&2+K2#!(,!()#!/,,%!-#K!

7L)&22&V.!^h_g=9!!")1,B')!()&.!V1,<#..!()#!%#(1&(+2!*+((#1!+<(B+22?!&$<1#+.#.!&$!&(.!2#6#2.!,/!
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.#%&*#$(9!J!%&1#<(!1#2+(&,$.)&V!#`&.(.!K#(-##$!+*,B$(!,/!,`?'#$!&$!()#!.#%&*#$(!+$%!2#+/!

+1#+!,/!##2'1+..!7*#+.B1#%!K?!8#+/!J1#+!T$%#`=E!&$%&<+(&$'!()#!&*V,1(+$<#!,/!()#!,`?'#$!

(1+$.V,1(!.?.(#*!/1,*!()#!2#+6#.!(,!1)&D,*#.!+$%!1,,(.!+$%!&$(,!()#!.#%&*#$(!#<,.?.(#*!

7T&DB*&!#(!+29!^h_I=9!J.!-#22E!$&(1,'#$!/&`+(&,$!)+.!K##$!/,B$%!(,!,<<B1!,$!()#!

V)?22,.V)#1#!,/!##2'1+..!2#+6#.!7L)&22&V.!^h_g:!@*&()!#(!+29!^h_^=E!+.!-#22!+.!U!K#&$'!

/&`#%!()1,B')!K+<(#1&+!+(!()#!1)&D,.V)#1#!7@*&()!#(!+29!^h_^=9!!J!V,.&(&6#!<,11#2+(&,$!)+.!

K##$!/,B$%!K#(-##$!##2'1+..!%#$.&(?!+$%!$&(1,'#$!&$!()#!.#%&*#$(!&$!-)&<)!##2'1+..!

'1,-.!73#$-,1()?!#(!+29!^h_H=9!

R#2'1+..!+<<B*B2+(#.!*#(+2.E!+$%!K#<+B.#!,/!&(.!$B(1&#$(!<?<2&$'!<)+1+<(#1&.(&<.!&.!

V,..&K2?!K,()!+!1#.#16,&1!+$%!.,B1<#!,/!V,22B(&,$!&$!()#!-+(#1!<,2B*$!+$%!.#%&*#$(9!

@#6#1+2!.(B%&#.!/,B$%!(1+<#!*#(+2.!&$!##2'1+..!&$!2#6#2.!)&')#1!()+$!&$!,()#1!,1'+$&.*.!&$!

()#!#<,.?.(#*!7L)&22&V.!^h_g=9!!Q+$'+$#.#E!&1,$E!<,VV#1!+$%!D&$<!-#1#!/,B$%!&$!+$!

##2'1+..!<,**B$&(?!&$!()#!U#-V,1(!N&6#1!#.(B+1?E!+$%!()#!1#.#+1<)#1.!/,B$%!##2'1+..!

K#%.!-#1#!*B<)!)&')#1!&$!()#.#!*#(+2.!()+$!.B11,B$%&$'!#.(B+1&#.E!&$%&<+(&$'!()#!

<,**B$&(?5.!#//&<&#$<?!+.!.#%&*#$(!(1+V.!7],2/#!#(!+29!^hXc=9!R#2'1+..!V2+$(.!()#*.#26#.!
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V+1(.!,/!()#!V2+$(9!

Q+(.!,/!&$(#1(-&$#%!Z. marina!1)&D,*#!+$%!1,,(!.(1B<(B1#.!K&$%!()#!.BK.(1+(#!

.#%&*#$(!&$!##2'1+..!K#%.E!1#%B<&$'!#1,.&,$!+2,$'!<,+.(2&$#.!7Q<N,?!+$%![#2//#1&<)!

^h_I=9!!T$!+%%&(&,$E!()#!#`(#$.&6#!*#+%,-.!,/!##2'1+..!-&()!()#&1!2,$'!2#+/!K2+%#.!

*,%#1+(#!%+*+'&$'!&*V+<(.!,/!-+6#!+<(&,$!7")+?#1!#(!+29!^hXX=9! 

M&$+22?E!V#1)+V.!()#!*,.(!.&'$&/&<+$(!6+2B#!,/!##2'1+..!*#+%,-.!&.!+.!)+K&(+(!/,1!+!

%&6#1.&(?!,/!,1'+$&.*.9!!")#!#`(#$.&6#!##2'1+..!1)&D,*#!*+(.!&$!()#!.#%&*#$(E!+$%!&(.!2,$'!

2#+6#.!-)&<)!*&(&'+(#!<B11#$(!+<(&,$!&$!()#!-+(#1!<,2B*$E!V1,6&%#!+!V1,(#<(#%!)+K&(!/,1!+!

*B2(&(B%#!,/!,()#1!,1'+$&.*.E!#.V#<&+22?!fB6#$&2#!,1'+$&.*.E!.,!*B<)!.,!()+(!##2'1+..!

*#+%,-.!+1#!4$,-$!(,!*+$?!#<,2,'&.(.!+$%!<,$.#16+(&,$&.(.!+.!p()#!$B1.#1&#.!,/!()#!

,<#+$.59!!T(!&.!/,1!()&.!1#+.,$!()+(!##2'1+..!*#+%,-.!)+6#!K##$!%#.&'$+(#%!K?!()#!

A+$+%&+$!',6#1$*#$(!+.!V1,(#<(#%!#<,.?.(#*.^9!!T$!)&.!Community Profile of Eelgrass 

Meadows of the Pacific Northwest!L)&22&V.!7^h_g=!2&.(.!HIe!.V#<&#.!,/!&$6#1(#K1+(#.E!Xc!

.V#<&#.!,/!/&.)E!+$%!_I!K&1%.E!/,B$%!&$!##2'1+..!*#+%,-.!,/!()#!L+<&/&<!U,1()-#.(9!!!

Q+$?!,/!()#.#!.V#<&#.!+1#!(1+$.&#$(!KB(!1#2?!,$!##2'1+..!)+K&(+(!/,1!<1&(&<+2!V,1(&,$.!,/!

()#&1!2&/#!<?<2#.!7L)&22&V.!^h_g=9!!Q+$?!K&1%.!/##%!,$!()#!/2,1+!+$%!/+B$+!()+(!##2'1+..!

*#+%,-.!)+1K,B1E!KB(!K&1%.!+1#!+2.,!()#!V1&*+1?!<,$.B*#1.!,/!()#!V2+$(!&(.#2/9!

!

R#2'1+..!<,**B$&(&#.!.BVV,1(0!!

C#V&V)?(#.!7,1'+$&.*.!2&6&$'!,$!()#!.B1/+<#!,/!2#+6#.=:!

C#V&K#$(),.!7,1'+$&.*.!2&6&$'!,$!()#!.B1/+<#!,/!()#!.#%&*#$(E!&$<2B%&$'0!<1+K.!+$%!

.)1&*V!7<1B.(+<#+#=E!.$+&2.!7'+.(1,V,%+=E!+$%!.#+!<B<B*K#1.E!.#+!B1<)&$.E!+$%!.(+1/&.)!

7#<)&$,%#1*+(+=:!

C/+B$+!2&6&$'!KB1&#%!&$!()#!.#%&*#$(!7&$<2B%&$'0!<2+*.E!.<+22,V.E!<,<42#.E!

'#,%B<4.!7V#2#<?V,%+=E!<#V)+2,V,%.!+$%!%#<+V,%!<1B.(+<#+$.!7<1+K.==:!

C$#4(,$!7/&.)!&$!+$%!+K,6#!()#!##2'1+..!<+$,V?0!/1,*!L+<&/&<!)#11&$'!7Clupea 

pallasi!Y+2#$<&#$$#.=!(,!fB6#$&2#!.+2*,$!+$%!<,%!.V#<&#.=:!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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*#+%,-.9!!L1,<##%&$'!(,!%+*+'#!##2'1+..!K#%.!-&(),B(!1#OB#.(&$'!+$!+B(),1&D+(&,$!B$%#1!@BK.#<(&,$!eb!
7H=E!*#+$.!V#1.,$.!+1#!2&+K2#!(,!V1,.#<B(&,$!B$%#1!()#!M&.)#1&#.!J<(9!!
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C-+(#1/,-2!7.V#<&#.!1#2?&$'!%&1#<(2?!,$!##2'1+..!&$<2B%#!A+$+%+!'##.#!7Branta 

canadensis=E!>2+<4!K1+$(!7B. bernicla=E!#*V#1,1!'##.#!7Philacte canagica=E!-&'#,$.!

7Anas spp9=E!.<,(#1.!7Melanitta!.VV9=E!<+$6+.K+<4!%B<4.!7Aythya valisineria=E!<,,(.!

7Fulica americana=E!V&$(+&2.!7Anas acuta=E!*+22+1%.!7A. platyrhynchos=E!+$%!'1##$!-&$'!

(#+2.!7A. crecca=E!+22!,/!-)&<)!#+(!##2'1+..!.##%.!,1!#V&V)?(&<!,1'+$&.*.!,$!()#!K2+%#.9!!T$!

+%%&(&,$E!()#!#V&V)?(#.!+$%!K&,%&6#1.&(?!.BVV,1(#%!K?!##2'1+..!)+K&(+(.!+1#!%#V#$%#%!BV,$!

K?!*+$?!,()#1!K&1%.9!
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<,$(1&KB(#!/1,*!eI!(,!XId!,/!()#!.B**#1(&*#!/,,%!,/!A)&$,,4!.+2*,$!7Oncorhynchus 
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7Ophiodon elongatus=E!+$%!*+$?!,()#1!<+1$&6,1,B.!/&.)9!![#11&$'!.V+-$!&.!+2.,!+$!
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&.!t’aanuu!7"B1$#1!HIIg=9!!T(!<,*#.!/1,*!()#!-,1%!g’aanuuE!'1+..!H!7Z,)$!]&22&+*.E!R1$&#!

]&2.,$E!Z+*#.!F,B$'=9!T’aanuu!&.!()#!$+*#!,/!+$!,2%!6&22+'#!,$!()#!R+.(!<,+.(!,/!Q,1#.K?!

T.2+$%E!.,!$+*#%!K#<+B.#!&(!)+.!##2'1+..!,1!.#+'1+..!'1,-&$'!+22!+1,B$%!&(!7"B1$#1!HIIg=9!!

L#,V2#!'+()#1#%!&(!-)#$!()#!)#11&$'!.V+-$#%!,$!()#!2#+6#.:!()#!#2%#1.!+(!()#!@4&%#'+(#!

[+&%+!T**#1.&,$!L1,'1+*E!+$%!.,*#!?,B$'#1![+&%+!+2.,!.V,4#!,/!#+(&$'!()#!)#11&$'!

.V+-$!,//!()#!##2'1+..!1&')(!&$!/1,$(!,/!@4&%#'+(#!6&22+'#!7>+1K+1+!]&2.,$E!]+22?!L,22+1%E!

V#1.9!<,**9!HIIX=9!!J!<2B#!(,!V+.(!<,$.B*V(&,$!,/!##2'1+..!&.!/,B$%!&$!A9!M9!U#-<,*K#5.!

^_hX!B$VBK2&.)#%!*+$B.<1&V(!,$![+&%+!V2+$(!$+*#.!l!B$%#1!Zostera!)#!-1,(#!n1,,(.!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
H!Z,)$!]&22&+*.E!R1$&#!]&2.,$E!Z+*#.!F,B$'!,$!1#<,1%&$'!,/!@4&%#'+(#![+&%+!T**#1.&,$!L1,'1+*E!HIIc!



! ^c

/,1*#12?!#+(#$!1+-!,1!<,,4#%9o!!>?!()#!(B1$!,/!()#!<#$(B1?!()#!<,$.B*V(&,$!,/!1)&D,*#.!

-+.!+21#+%?!,B(!,/!V1+<(&<#9!])&2#!()#1#!+1#!.,*#!1#<,1%.!,/!*#%&<&$+2!B.#!7"B1$#1!HIIg=!&(!

&.!$,(!'#$#1+22?!1#*#*K#1#%!+*,$'.(!<,$(#*V,1+1?!#2%#1.!+.!+!V2+$(!()+(!-+.!#+(#$!,1!B.#%!

,$!&(.!,-$9!!

 

Nuu-chah-nulth 

! T$!UBBC<)+)C$B2()!(#11&(,1?E!()#![#.OB&+(!V#,V2#!,$!()#!]#.(<,+.(!,/!

Y+$<,B6#1!T.2+$%!+2.,!B.#%!.#+'1+..#.9!!T$!()#!#+12?!.V1&$'!()#?!)+16#.(#%!)#11&$'!.V+-$!,$!

.B1/'1+..!7Phyllospadix .VV9=!/,1!/,,%9!!T$!)&.!K,,4!,$!>1&(&.)!A,2B*K&+!A,+.(!U+*#.!

A+V(+&$!Z,)$!]+2K1+$!-1&(#.!n[#&.)C4-&C+)(0!/1,*![#&.)C)#&.)C+!*#+$&$'0!",!(#+1!

+.B$%#1!-&()!()#!(##()o!7]+2K1+$!^hIhE!HgI=9!![#!+2.,!$,(#%!()+(!n@+2(!-+(#1!'1+..!<+22#%!

n.#'*,o!%1&/(.!+.),1#!+1,B$%![#.OB&+(!#.V#<&+22?!+(!()#!(&*#!,/!)#11&$'!.V+-$E!-)&<)!()#!

T$%&+$.!(#+1!+.B$%#1!-&()!()#&1!(##()!(,!%&.2,%'#!()#!.V+-$9o!!M,1!@&*,$!8B<+.!,/!()#!

[#.OB&+(E!()#!&*V,1(+$<#!,/!##2'1+..!&.!V1&*+1&2?!+..,<&+(#%!-&()!)#11&$'9!!R#2'1+..E!

.B1/'1+..!+$%!6+1&,B.!(?V#.!,/!4#2V!-#1#!&*V,1(+$(!%B1&$'!()#!)#11&$'!.V+-$&$'!.#+.,$9!![#!

1#&(#1+(#%!()#!2&(#1+(B1#!,$!()#!$+*#!,/!()#![#.OB&+(0!n")#1#5.!+$!+<(&,$!-,1%0!,B1!V#,V2#!

-,B2%!VB(!()#!##2'1+..!K#(-##$!()#&1!(##()!+$%!VB22!&(!,B(!*+4&$'!+!.,B$%!pHaish Haisha:5!

-#!#$%#%!BV!-&()!()+(!+.!,B1!$+*#9!!s.,!##2'1+..!+$%!()#!)#11&$'!-#1#!&*V,1(+$(!/,1!,B1!

V#,V2#9o!!7[,-#6#1E!+.!()#!-,1%!/,1!.B1/'1+..E!Hashquiits,!&.!<2,.#1!(,!()&.!.,B$%E!()&.!&.!

V1,K+K2?!()#!V2+$(!)#!&.!1#/#11&$'!(,E!$,(!##2'1+..=9!!M&'B1#!^9H!.),-.!##2'1+..!<,6#1#%!&$!

)#11&$'!.V+-$9!@&*,$!8B<+.!%&%$5(!1#*#*K#1!#+(&$'!()#!1)&D,*#.!,$!()#&1!,-$E!KB(!

.V#<B2+(#%!()#?!-#1#!#+(#$!&$!()#!V+.(0!!!

!
L1,K+K2?!/,1!B.E!V1&,1!(,!<,$(+<(E!-#!+(#!()#!1,,(.9!!])#$!&(!w)#11&$'!1,#x!
-+.!#`(1#*#2?!()&<4E!()#?!-,B2%!1&V!()#!##2'1+..!,//!+$%!%1?!&(!&$!()#!.B$!
-&()!()#!)#11&$'!#''.9!!8+(#1!()#?!-,B2%!VB(!&(!&$!-+(#1!w(,!1#)?%1+(#x9!!J.!
+!2&((2#!4&%!T!1#*#*K#1!()+(E!KB(!,$<#!-#!.(+1(#%!B.&$'!()#!(1##.!w]#.(#1$!
)#*2,<4!K,B').x!&(!w()#!##2'1+..x!/+%#%!&$!()#!K+<4'1,B$%9!!>#<+B.#!-&()!
()#!(1##.!?,B!<+$!<),,.#!()#!()&<4$#..9!
!
!
!
!
!
!



! ^X

!
L1&,1E!,B1!K#2&#/!-+.!()+(!Q,()#1!R+1()!<2#+$.#.!)#1.#2/!K#/,1#!)#11&$'!
<,*#!&$!(,!.V+-$9!!@,!-#!B.B+22?!)+6#!.(1,$'!-#+()#1!fB.(!K#/,1#!()#?!
.V+-$9!!T(5.!()#!$+(B1+2!-+?!,/!<2#+$&$'!()#!K,((,*E!&(!<2#+$.#%!,//!()#!
##2'1+..s9!")#!.(,1*.!-#1#!&*V,1(+$(!/,1!B.E!.,!()+(!()#!)#11&$'!.V+-$#%!
,$!()#!<2#+$!##2'1+..9e!!7@&*,$!8B<+.=!

!

!
!
M&'B1#!^9H![#11&$'!1,#!,$!##2'1+..!2#+6#.E!>1&(&.)!A,2B*K&+9!!L),(,!<,B1(#.?!,/!P19!P9!U9!
SB(1+*E!&$!L)&22&V.!^h_gE!b^9!!]&()!V#1*&..&,$!/1,*!()#!G@!M&.)!+$%!]&2%2&/#!@#16&<#9!!!
!

! ])&2#!.B1/'1+..!7Phyllospadix spp9=!-+.!+VV+1#$(2?!$,(!%&1#<(2?!#+(#$E!()#!

[#.OB&+)(!%&%!)+16#.(!##2'1+..!/,1!/,,%9!!],*#$!)+16#.(#%!##2'1+..!&$!Q+?!-)#$!()#!(&%#!

-+.!2,-E!+$%!1#<,'$&D#%!(-,!(?V#.!,/!##2'1+..!/,1!/,,%0!,$#!-&()!'1##$&.)C-)&(#!1,,(.E!

&'"!&'"(")*+!,E!+$%!,$#!-&()!1#%%&.)!K1,-$!1)&D,*#.E!-")'.+!&9!!>,()!-#1#!#+(#$E!KB(!()#!

'1##$&.)C-)&(#!1,,(#%!##2'1+..!-+.!<,$.&%#1#%!*,1#!%#.&1+K2#E!+$%!-+.!#+(#$!&$!2+1'#!

+*,B$(.9!!R#2'1+..!-+.!$,(#%!(,!)+6#!'1,-$!&$!.,/(!*B%E!+$%!)+%!n1,,(.o!+.!()&<4!+.!+!

V#$<&2!7"B1$#1!+$%!R/1+(!^h_H=9!!R#2'1+..!-+.!+2.,!&*V,1(+$(!+.!+$!&$%&<+(,1!,/!)+16#.(+K2#!

K&1%.!+$%!/&.)9!!")#!2#+6#.!-#1#!,<<+.&,$+22?!'+()#1#%!-)#$!()#?!)+%!.V+-$!,$!()#*E!KB(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
e!@&*,$!8B<+.E!V#1.9!<,**9!JV1&2!gE!HIIc!



! ^_

()#!2#+6#.!()#*.#26#.!-#1#!$,(!#+(#$9!!

",!()#!.,B()E!()#!U&(&$+)(!7P&(&%+)(=!V#,V2#!71#2+(#!(,!()#![#.OB&+)(!+$%!,()#1!UBBC

<)+)C$B2()=!,$!()#!@,B()-#.(!A,+.(!,/!Y+$<,B6#1!T.2+$%E!+2.,!)+16#.(#%!##2'1+..!&$!()#!

.V1&$'9!!R#2'1+..!-+.!<+22#%!taba·x,!+$%!&(!-+.!()#!?,B$'E!-)&(#!1)&D,*#.!()+(!-#1#!#+(#$9!!!

")#?!-#1#!)+16#.(#%!&$!.V1&$'!+(!2,-!(&%#E!KB(!()#!V2+$(.!-#1#!.#2%,*!#`V,.#%E!+$%!-#1#!

)+16#.(#%!&$!+!/#-!<*!,/!-+(#19!!R2%#1.!1#<+22!()+(!V#,V2#!+(#!()#*!&**#%&+(#2?!+/(#1!

VB22&$'!()#*!BV!+$%!1&$.&$'!()#*!&$!.#+-+(#19!!")#?!-#1#!4$,-$!(,!K#!6#1?!(+.(?!+$%!

(#$%#1!-)#$!#+(#$!1+-E!+$%!-#1#!V,..&K2?!%&VV#%!&$!.#+2!,1!-)+2#!,&2!7"B1$#1!#(!+29!^h_e=9!!!

")#!#`V2,1+(&,$!,/!##2'1+..!#()$,K,(+$?!+$%!#()$,#<,2,'?!,/!()#!3-+4-+4+5-+4-!

U+(&,$!&.!()#!.BKf#<(!,/!()&.!()#.&.!+$%!&.!/,<B.#%!,$!&$!A)+V(#1!H9!



! ^h

"+K2#!^9e!!M,,%!B.#.!,/!Zostera marina0!'#$#1+2!2,<+(&,$.E!1#<,1%#%!/,,%!B.#.!+$%!+..,<&+(#%!(1+%&(&,$+2!-,1%.!/,1!##2'1+..!&$!
&$%&'#$,B.!2+$'B+'#.!,$!()#!<,+.(!,/!U,1()!J*#1&<+!!

\1,BV!+$%!
8+$'B+'#!

8,<+(&,$! G.#%! "1+%&(&,$+2!-,1%.!+..,<&+(#%!! [+16#.(! @,B1<#!

@#1&! @,$,1+E!
Q#`&<,!

@##%.!B.#%!+.!
.(+V2#!/2,B1!/,1!
()#!@#1&!V#,V2#!,/!
@,$,1+:!/2,B1!
*+%#!&$(,!()&$!,1!
()&<4!'1B#2E!#+(#$!
-&()!),$#?E!,1!.#+!
(B1(2#!'1#+.#!+$%!
.,*#(&*#.!*+%#!
&$(,!%,B')!K+22.!
+%%#%!(,!'1B#29!!!
!
R#2'1+..!2#+6#.!
/,B$%!&$!@#1&!
KB1&+2!
71+%&,<+1K,$!
%+(#%!HIII!?#+1.!
,2%=9!

xnois!71&V#!/1B&(=:!
xnois iháat iizax!7JV1&20!pQ,,$!,/!()#!
##2'1+..!)+16#.(5=:!!
xnois cacáaso!7K2+<4!K1+$(0!py$,&.!
()#!/,1#(#22#1E5!-),.#!%&6&$'!&.!.+&%!
(,!/,1#(#22!()#!)+16#.(!.#+.,$=:!
hast xnois 7Q+1&(,!%#!"B1$#10!
p##2'1+..!.##%!1,<45=:!Hant xnois!
7-,1%!/,1!(1+.)0!p2+$%!##2'1+..C.##%E5!
Kk<!`$,&.!&.!)+16#.(#%!-&()!B$-+$(#%!
.##%!.)#22.!+$%!%#K1&.=:!eaz!7-)#$!
()#!V2+$(!-+.)#.!+.),1#=:!xnois 

hapáha!7(,+.(#%!+$%!'1,B$%!.##%.=!
xnois hapánal!7$+(B1+2E!B$(,+.(#%!
/1B&(0!p/BDD?!`$,&.=:!Xnois coinim!
7*&`(B1#!,/!##2'1+..!+$%!<+1%z$!
.##%.0!p##2'1+..C.##%.!()+(!&.!
*&`#%5=:!Hatáam!7'1,-&$'!##2'1+..E!
,$!,<#+$!/2,,1=:!
xnois coinim!-+.!*+%#!K?!*&`&$'!
##2'1+..!.##%.!-&()!<+1%,$!
7Pachycereus=!.##%.9!

JV1&2CQ+?!
-)#$!1+/(.!,/!
##2'1+..!
-,B2%!/2,+(!,$!
()#!-+(#1E!V1#C
.B**#1!
%1,B')(9!!
G(1&<2#.!7/1B&(=!
-#1#!%1&#%E!
(,+.(#%E!
V,B$%#%!+$%!
-&$$,-#%E!
()#$!.##%.!
-#1#!'1,B$%!
&$(,!/2,B19!
R#2'1+..!.##%.!
-#1#!.(,1#%!&$!
V,((#1?!/,1!
2+(#1!.#+.,$.9!

M#2'#1!7^hXX=:!!
M#2'#1!+$%!Q,.#1!
7^h_b=!
!

[+&%+! [+&%+!
\-+&&!
7aB##$!
A)+12,((#!
T.2+$%.=!

L&<4#%!-)#$!
<,6#1#%!&$!k’aaw!
7)#11&$'!.V+-$=:!
n1,,(.o!
71)&D,*#.=!#+(#$!
1+-!

t’aanuu!7##2'1+..:!+2.,!+!6&22+'#!l!
pR#2'1+..!(,-$5=!
!

\+()#1#%!K?!
)+$%!&$!
)#11&$'!.#+.,$

U#-<,*K#!
7^_hX=:!"B1$#1!
7HIIg=:!]+22?!
L,22+1%E!>+1K+1+!
]&2.,$!7V#1.9!
<,**9!HIIX=!



! HI

"+K2#!^9e!A,$(&$B#%9!M,,%!B.#.!,/!Zostera marina0!'#$#1+2!2,<+(&,$.E!1#<,1%#%!/,,%!B.#.!+$%!+..,<&+(#%!(1+%&(&,$+2!-,1%.!/,1!
##2'1+..!&$!&$%&'#$,B.!2+$'B+'#.!,$!()#!<,+.(!,/!U,1()!J*#1&<+!

\1,BV!+$%!
2+$'B+'#!

8,<+(&,$! G.#%! "1+%&(&,$+2!-,1%.!+..,<&+(#%!! [+16#.(! @,B1<#!

P&(&%+)(!!
7UBBC<)+)C
$B2()=!

]#.(!<,+.(!,/!
Y+$<,B6#1!
T.2+$%!

N)&D,*#.!
#+(#$!1+-!

taba·x!7()#!p1#+25!##2'1+..=:!
kalkatcapt!7),2%/+.(.E!,1!#%&K2#!
1)&D,*#.!,/!()#!##2'1+..=:!
taba·x!7Phyllospadix scouleri!
[,,49E!+$%!+2.,!Phyllospadix 

torreyi!@9!]+(.9E!wKB(!$,(!p1#+25!
##2'1+..x=!

[+16#.(#%!&$!.V1&$'!
+(!2,-!(&%#!&$!+!/#-!
<*!,/!-+(#1!

"B1$#1!#(!+29!
7^h_e=!

[#.OB&+(!
7UBBC<)+)C
$B2()=!

]#.(!<,+.(!,/!
Y+$<,B6#1!
T.2+$%!

N)&D,*#.!
#+(#$!1+-!

&/"!0/+(&1234546"715"(418961
)4"36")):1+4;11<;1("6+5"1"5=1
>-0779)?"=+@1)??;AB1
,/C+50D+(&17.#+'1+..!-+.)#%!BV!,$!
.),1#!+$%!%1&#%!,B(=:1
-")'.+!&17K1,-$!1,,(#%!##2'1+..E!
'1,-&$'=:!
-")'.+!&)("?E17K1,-$C1,,(#%!
##2'1+..E!-+.)#%!BV!,$!()#!.),1#=:!
FDG.FDG.*+&D"!0D+(&172#+6#.!,/!-)&(#!
1,,(#%!##2'1+..E!2&(9!p-&%#!.#+C
'1+..5=:!
&'"!&'"(")*+!,!71,,(.!,/!-)&(#C
1,,(#%!##2'1+..E!2&(9!p'&6#$!(,!
K#&$'!.-##(5=!

Women 

gathered 

rhizomes 

on the 

May low 

tides 

"B1$#1!+$%!R/1+(!
7^h_H=:!!
Z,#!Q+1(&$E!V#1.9!
<,**9!HIIc=:!
]+2K1+$!7^hIhE!
HgI=:!!
@&*,$!8B<+.E!
7V#1.9!<,**9E!
HIIc=!

"2+C,COB&+)(!
7UBBC<)+)C
$B2()=!

]#.(!<,+.(!,/!
Y+$<,B6#1!
T.2+$%!

N)&D,*#.!
#+(#$!1+-!

ts’aay’imts!7##2'1+..=!
haashqiits!7.B1/'1+..= 

],*#$!'+()#1#%!
()#*!&$!()#!.V1&$'!

Z,#!Q+1(&$!7V#1.9!
<,**9!HIIc=:!
A2+?,OB,(!@,B$%!
@<&#$(&/&<!L+$#2!
7^hhbE!JC^h=!

!
!



! H^

!

"+K2#!^9e!A,$(&$B#%9!!M,,%!B.#.!,/!Zostera marina0!'#$#1+2!2,<+(&,$.E!1#<,1%#%!/,,%!B.#.!+$%!+..,<&+(#%!(1+%&(&,$+2!-,1%.!/,1!
##2'1+..!&$!&$%&'#$,B.!2+$'B+'#.!,$!()#!<,+.(!,/!U,1()!J*#1&<+!

\1,BV! 8,<+(&,$! G.#%! ],1%.!+..,<&+(#%!! [+16#.(! @,B1<#!

U,1()#+.(!
<,+.(!,/!
Y+$<,B6#1!
T.2+$%!+$%!
+%f+<#$(!
&.2+$%.!
+$%!
*+&$2+$%!

3-+4-+4+5-+4-!
7@##!<)+V(#1!H=!

[+16#.(#%!/,1!
/,,%E!
7)&.(,1&<+22?!
<#1#*,$&+2=:!!!!!
N)&D,*#.!#+(#$!
1+-E!-&()!
'1#+.#E!
.(#+*#%:!!
,2%!##2'1+..!
B.#%!&$!
.(#+*&$'!/,,%!
&$!V&(!<,,4&$'!
7>,+.!+$%![B$(!
^hH^E!HcbE!eeb=!

k’elpaxu!7##2'1+..!(-&.(&$'!.(&<4=:!
ts’áts’ayem!7##2'1+..=:!
tsatsamot!7%#+%!##2'1+..=:!
ts!"#la (la=!7(&%#E!<B11#$(=:!
,!HI'7?2"A!7(,!(-&.(=:!
k!I7'pEla 7(-&.(=:!
ts’ápalees!7(&%#!-)#$!+22!2+?.!
/2+(=:!
see’hya!7(,!V##2=!

],*#$!
'+()#1#%!()#!
-),2#!V2+$(.!
-&()!+!
k’elpaxu!
7(-&.(&$'!
.(&<4=!&$!Q+?:!
+2.,!)+16#.(#%!
K?!)+$%!,$!
()#!K&'!2,-!
(&%#.!

>,+.!+$%![B$(!
7^hH^=:!
"B1$#1!+$%!>#22!
7^hXe=:!
",*!U#2.,$E!
7V#1.9!<,**9!
HIIb=:!A)+12&#!
P+-.,$!7V#1.9!
<,**9!HIIb=!
J%+*!P&<4!7V#1.9!
<,**9!HIIg=!



! HH

^9b AB11#$(!<,$(#`(0!()#!%#<2&$#!,/!##2'1+..!

")#!<,$(#`(!/,1!##2'1+..!1#.#+1<)!(,%+?!&.!()+(!.#+'1+..!#<,.?.(#*.E!+$%!()#!'1#+(!

K&,%&6#1.&(?!()#?!.BVV,1(E!+1#!&$!%#<2&$#!&$!()#!<,+.(+2!1#'&,$.!,/!()#!L+<&/&<!U,1()-#.(!

+$%!+1,B$%!()#!-,12%!7@),1(!+$%!U#<42#.!^hhh:!@),1(!+$%!]?22&#CR<)#6#11&+!^hhc:!

")+?#1!#(!+29!^hXb=9!!Q+$?!<+.#.!,/!%#<2&$#!)+6#!K##$!%,<B*#$(#%E!+$%!.#6#1+2!%&1#<(!

<+B.#.!)+6#!K##$!&%#$(&/&#%9!@),1(!+$%!]?22&#CR<)#6#11&+!7^hhc=!1#V,1(!()+(!'2,K+22?!&$!

()#!2+.(!%#<+%#!,6#1!HhIEIII!%,<B*#$(#%!)#<(+1#.!,/!.#+'1+..!)+6#!K##$!2,.(E!+$%!()#?!

#.(&*+(#!()+(!&$!1#+2&(?E!,6#1!^9H!*&22&,$!)#<(+1#.!)+6#!%&.+VV#+1#%9!!!!

L,.(!],12%!]+1!TT!&$%B.(1&+2&D+(&,$!/B#22#%!+$!&$<1#+.#!&$!B1K+$!%#6#2,V*#$(!+$%!

V,VB2+(&,$!*&'1+(&,$!+-+?!/1,*!1B1+2!/+1*.!(,!B1K+$!<#$(1#.E!*+$?!,/!-)&<)!'1#-!BV!

+2,$'!<,+.(2&$#.9!!J.!,/!HIIgE!gg!d!,/!()#!-,12%{.!V,VB2+(&,$!7*,1#!V#,V2#!()+$!#`&.(#%!

,$!R+1()!&$!^hbI=!2&6#%!-&()&$!^bI!4&2,*#(1#.!,/!()#!<,+.(!7GU!J(2+.!,/!()#!S<#+$.!

HIIg=9!!J.!+!1#.B2(E!+!),.(!,/!)B*+$!<+B.#%!&*V+<(.!+1#!<,$(1&KB(&$'!(,!##2'1+..!%#<2&$#9!!

")#?!&$<2B%#0!-+(#1!V,22B(&,$!71B$,//!+$%!$&(1,'#$!2,+%&$'!/1,*!B1K+$!%#6#2,V*#$(E!

+'1&<B2(B1+2!1B$,//!+$%!.),1#2&$#!%#6#2,V*#$(=:!*#<)+$&<+2!%+*+'#!7%1#%'&$'!/,1!K,+(!

<)+$$#2.E!%1#%'&$'!%B#!(,!<,**#1<&+2!%1+'$#(!/&.)&$'E!%+*+'#!/1,*!+$<),1.!+$%!K,+(!

V1,V#22#1!.<+11&$'E!+.!-#22!+.!.),1#2&$#!<,$.(1B<(&,$=:!,?.(#1!/&.)#1&#.!+$%!&$6+.&6#!.V#<&#.!

w()#!'1,-()!,/!()#!,?.(#1!&$%B.(1?!&$!*+$?!1#'&,$.!,/!()#!L+<&/&<!U,1()-#.(!)+.!<,&$<&%#%!

-&()!&$.(+$<#.!,/!##2'1+..!%#<2&$#!7NB&D!+$%!A+12(,$!^hhb=x:!+$%!()#!'1,-&$'!.V#<(1#!,/!

<2&*+(#!<)+$'#!7@),1(!+$%!U#<42#.!^hhh=9!

")#!&$<1#+.&$'!V1#..B1#!,$!()#!-,12%5.!<,+.(+2!#<,.?.(#*.!1#V1#.#$(.!+!'&+$(E!

B$<,$(1,22#%!#`V#1&*#$(!&$!-)&<)!()#!1#.B2(.!<+$$,(!K#!/B22?!V1#%&<(#%9![,-#6#1E!&*V+<(.!

,/!##2'1+..!%#<2&$#!,$!/+B$+!)+6#!K##$!,K.#16#%!&$!*+$?!&$.(+$<#.!C!%B1&$'!()#!##2'1+..!

p-+.(&$'!%&.#+.#5!#V&%#*&<!,/!()#!^heI.!7(),B')(!(,!K#!<+B.#%!K?!()#!.2&*#!*,B2%!

labyrinthula=E!$B*K#1.!,/!/&.)E!<2+*.E!.<+22,V.E!<1+K.!+$%!>1+$(!'##.#!%#<2&$#%!7L)&22&V.!

^h_g=9!!T$!A)#.+V#+4#!>+?!()#1#!-+.!+!X^d!1#%B<(&,$!&$!K&,%&6#1.&(?!&$!+!.V,&2!+1#+!+/(#1!

%1#%'&$'!7M2#*#1!#(!+29!^hcX=9!])&2#!()#1#!+1#!*+$?!%,<B*#$(#%!<+.#.!,/!##2'1+..!

%#<2&$#!+$%!1#.B2(&$'!#<,.?.(#*!<)+$'#.!/1,*!##2'1+..!2,..E!()#!%&1#<(!<+.#.E!<+B.#.!+$%!

<,$.#OB#$<#.!,/!##2'1+..!%#<2&$#!*B.(!.(&22!K#!/B1()#1!1#.#+1<)#%9!



! He

])&2#!+22!()&.!&.!<+B.#!/,1!+2+1*E!&(!&.!+2.,!+VV+1#$(!()+(!Z. marina!)+.!+!'1#+(!

<+V+<&(?!/,1!1#<,6#1?9!!")#!##2'1+..!p]+.(&$'!P&.#+.#5!1#.B2(#%!&$!+!hIC^IId!%#<2&$#!,/!

##2'1+..!.(,<4.!+2,$'!()#!U,1()!J(2+$(&<!G@!<,+.(E!<+B.&$'!##2'1+..!/1,*!*+$?!+1#+.!(,!

%&.+VV#+1!-&()&$!(-,!?#+1.E!^he^C^hee!7L)&2&V.!^h_g=9!!@&$<#!()#$!),-#6#1E!Zostera 

marina!.(,<4.!)+6#!1#<,6#1#%9!!")+(!()&.!.V#<&#.!-+.!+K2#!(,!1#K,B$%!/1,*!.B<)!%1+.(&<!

%#<2&$#!&$%&<+(#.!()#!V2+$(5.!V,(#$(&+2!/,1!2+1'#C.<+2#!1#<,6#1?9!

Q+$?!.<&#$(&.(.!B$%#1.(+$%!()#!V2&')(!,/!#.(B+1&$#!<,**B$&(&#.!+$%!+1#!1#+2&D&$'!

()#!$##%!(,!&$(#'1+(#!#//,1(.E!1+&.#!+-+1#$#..!+K,B(!()#!%#<2&$#!,/!()#.#!#<,.?.(#*.!+$%!

&$6,26#!2,<+2!<,**B$&(&#.!+$%!&$%&6&%B+2.!&$!1#.(,1+(&,$9!!Q+$?!<+22!/,1!()#!*+VV&$'!+$%!

*,$&(,1&$'!,/!)+K&(+(.!'2,K+22?E!+$%!+!<,**&(*#$(!(,!V1#.#16&$'!+$%!1#.(,1&$'!.#+'1+..!

)+K&(+(.!,$!K#)+2/!,/!',6#1$*#$(.!+$%!<,**B$&(&#.9!!L)&22&V.!+$%!PB4+4,!7HIII=!*+4#!+!

<+22!/,1!+<(&,$!(,!)+2(!()#!%#.(1B<(&,$!,/!.#+'1+..!*#+%,-.0!!

!

",!%,!()&.!-&22!$#<#..&(+(#!+!1#,1&#$(+(&,$!,/!,B1!*,1+2.E!',+2.E!+$%!6+2B#!
.?.(#*.9!!]#!-&22!<,$(&$B#!(,!$##%!+$%!V1+<(&<#!()#!K#.(!.<&#$<#CK+.#%!
&$/,1*+(&,$!V,..&K2#9!!]#!-&22!$##%!(,!#`V+$%!,B1!K+.#!,/!1#.#+1<)9!!]#!
$##%!.#+'1+..!.<&#$(&.(.!-),!+1#!-&22&$'!(,!2#+6#!()#!2+K,1+(,1?!
,<<+.&,$+22?!+$%!V2B$'#!&$(,!()#!VBK2&<!+1#$+!(,!#`<)+$'#!
&$/,1*+(&,$s-&()!#2#<(#%!,//&<&+2.!/1,*!+22!2#6#2.!,/!',6#1$*#$(E!-&()!
V,2&<?C*+4#1.E!-&()!2#'+2!.(+//E!-&()!#<,$,*&.(.!+$%!-&()!.,<&,2,'&.(.9!!J!
<)+$'#!&$!)B*+$!6+2B#!.?.(#*.!&.!$##%#%9!7L)&22&V.!+$%!PB4+4,!HIIIE!^^=!

! !

\2,K+2!#//,1(.!+1#!B$%#1-+?!(,!+<)&#6#!()#.#!',+2.9!!T$!A+$+%+E!()#!P#V+1(*#$(!,/!

M&.)#1&#.!+$%!S<#+$.E!B$&6#1.&(?!.<&#$(&.(.!+$%!<,$<#1$#%!<&(&D#$.!,$!()#!#+.(!+$%!-#.(!

<,+.(.!+1#!<,,1%&$+(&$'!#//,1(.!(,!*,$&(,1!+$%!V1#.#16#!&*V,1(+$(!##2'1+..!)+K&(+(.9!!")#!

@#+'1+..!A,$.#16+(&,$!],14&$'!\1,BVg!&.!+!$#(-,14!,/!^H!<,$.#16+(&,$!'1,BV.!-&()!+!

',+2!,/!*+VV&$'!^III!)#<(+1#.!,/!<1&(&<+2!##2'1+..!)+K&(+(!+$%!+<(&6+(&$'!2,<+2!

<,**B$&(&#.!(,!K#<,*#!.(#-+1%.!,/!()#&1!,-$!#.(B+1&#.9!!T(!&.!.&*&2+1!(,!()#!@#+'1+..!

]+(<)!V1,'1+*!&$!JB.(1+2&+!7---9.#+'1+..-+(<)9,1'=9!T(!&.!<,,1%&$+(#%!K?!@#+A)+$'#E!

+$!$,$C',6#1$*#$(+2!,1'+$&D+(&,$!&$!Y&<(,1&+E!+$%!&.!V+1($#1#%!-&()!Hb!'1,BV.!+(!/#%#1+2E!

V1,6&$<&+2E!+$%!2,<+2!2#6#2.!-,14&$'!/,1!<,$.#16+(&,$9!J.!-#22!+.!#%B<+(&,$!+$%!

<,$.#16+(&,$E!@#+A)+$'#!+$%!&(.!6,2B$(##1.!)+6#!<,$%B<(#%!.&`!##2'1+..!(1+$.V2+$(.!&$!

@++$&<)!T$2#(!+$%E!.&$<#!^hh_E!)+6#!(1+$.V2+$(#%!,6#1!bIII!.OB+1#!*#(#1.!,/!##2'1+..!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
g!/,1*#12?!()#!>A!A,+.(+2!R#2'1+..!@(#-+1%.)&V!L1,f#<(!



! Hg

*#+%,-.!7U&44&!]1&')(E!V#1.9!<,**9!HIIc=9!!T(!&.!()&.!(?V#!,/!2,<+2!#$'+'#*#$(!+$%!

#%B<+(&,$!()+(!&.!$##%#%!(,!K#'&$!(,!%#+2!-&()!()#!'2,K+2!##2'1+..!<1&.&.9!!

!

^9c A)+V(#1!^!<,$<2B.&,$.!

! R#2'1+..!7Zostera marina!89=!+$%!&(.!1#2+(&6#.!+1#!&*V,1(+$(!.(1B<(B1+2!.V#<&#.!/,1!

*+1&$#!<,+.(+2!+1#+.!+1,B$%!()#!U,1()#1$![#*&.V)#1#9!!")#&1!/B$<(&,$!&$!)+K&(+(!<1#+(&,$!

7/,1*&$'!V1,(#<(&6#!+1#+.!/,1!fB6#$&2#!*+1&$#!,1'+$&.*.=E!+$%!)&')!K&,*+..!V1,%B<(&,$!

+1#!(-,!,/!*+$?!-+?.!()+(!##2'1+..!+$%!,()#1!.#+'1+..#.!.BVV,1(!()#!*+1&$#!#<,.?.(#*9!!

[#+2()?!##2'1+..!*#+%,-.!.BVV,1(!V,VB2+(&,$.!,/!<,**#1<&+22?!&*V,1(+$(!/&.)!+$%!,()#1!

.V#<&#.E!+$%!/,1!()&.!1#+.,$!##2'1+..!)+K&(+(.!+1#!V1,(#<(#%!K?!()#!A+$+%&+$!',6#1$*#$(9!!

")#!K&,*+..!,B(VB(!,/!##2'1+..!<,*K&$#%!-&()!*+$?!B.#/B2!<)+1+<(#1&.(&<.!)+.!*+%#!&(!

%&1#<(2?!&*V,1(+$(!(,!)B*+$.!+.!-#229!!T(.!.#$#.<#%!2#+6#.!)+6#!K##$!+!4#?!V+1(!,/!)B*+$!

#<,$,*&#.!+1,B$%!()#!-,12%E!()#!/2,B1!/1,*!&(.!.##%.!-+.!+!.(+V2#!/,,%!/,1!()#!@#1&!V#,V2#!

,/!Q#`&<,E!+$%!&(.!1)&D,*#.!-#1#!#+(#$!K?!.#6#1+2!%&//#1#$(!V#,V2#.!,$!()#!L+<&/&<!

U,1()-#.(!A,+.(!,/!U,1()!J*#1&<+9!!

! ",%+?!()#1#!&.!+!%#<2&$#!&$!##2'1+..!V,VB2+(&,$.!+1,B$%!()#!-,12%!%B#!(,!

+$()1,V,'#$&<!&$/2B#$<#.9!!>#<+B.#!,/!&(.!/B$<(&,$!+.!)+K&(+(E!()&.!)+.!1#V#1<B..&,$.!,$!

*+$?!*+1&$#!,1'+$&.*.9!!M,1(B$+(#2?E!Z. marina!)+.!+$!&*V1#..&6#!+K&2&(?!(,!1#<,6#1!+$%!

1#V,VB2+(#E!+$%!()#1#!+1#!*+$?!#//,1(.!(,!1#.(,1#!+$%!V1,(#<(!()&.!&*V,1(+$(!1#.,B1<#9!!")&.!

&.!()#!#<,2,'&<+2!<,$(#`(!,/!()#!##2'1+..!#()$,K,(+$?!,/!()&.!()#.&.9!!!



! Hb

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

A)+V(#1!H "1+%&(&,$+2!R<,2,'&<+2!3$,-2#%'#!,/!ts’áts’ayem!7Zostera marina!89=!
!

H9^ ")#!3-+4-+4+5-+4-!!

Q?!.(B%?!/,<B.#%!,$!(1+%&(&,$+2!)+16#.(&$'!,/!##2'1+..E!,1!ts’áts’ayem,!&$!()#!

3-+4-+4+5-+4-!(1+%&(&,$9!!])&2#!&(!&.!K#?,$%!()#!.<,V#!,/!()&.!V+V#1!(,!%#.<1&K#!()#!

1#<#$(!)&.(,1?!,/!()#!3-+4-+4-+5-+4-E!&(!*B.(!K#!$,(#%!()+(!&$!,1%#1!(,!+<<B1+(#2?!

+$+2?D#!+$%!+..#..!()#!<B11#$(!"R3!.,*#!+-+1#$#..!&.!#..#$(&+20!&(!&.!()1,B')!()#!.(1+&$!,/!

%&.#+.#E!V#1.#<B(&,$!+$%!.?.(#*+(&<!+..&*&2+(&,$!.(1+(#'&#.!+/(#1!<,$(+<(E!()+(!(,%+?5.!"R3!

)+.!.B16&6#%9!!")&.!)&.(,1?!<,2,B1.!(,%+?5.!&$(#16&#-.!+$%!%&.<B..&,$.!,/!()#!V+.(!+$%!

V1#.#$(E!+.!<,$(#*V,1+1?!#2%#1.!'1#-!BV!&$!()#!#1+!,/!1#.&%#$(&+2!.<),,2.E!()#!V,(2+(<)!K+$!

+$%!+$!+K1BV(!1#.(1&<(&,$!,/!+<<#..!(,!(1+%&(&,$+2!#<,2,'&<+2!1#.,B1<#.9!

!
3$,-$!&$!)&.(,1?!+.!()#!3-+4&B(2!7,1!3-+4#-2().E!3-+4&,,8E!aB+<4,22.E!+$%!

*+$?!,()#1.=!K?!+$()1,V,2,'&.(.E!()#!*,%#1$!(#1*!,/!3-+4-+4+5-+4-!*#+$.!

p3-+45-+2+!.V#+4&$'!V#,V2#.5b!+$%!#$<,*V+..#.!()#!.V#+4#1.!,/!()#!/,1*#1!@,B()#1$!

3-+4&B(2!2+$'B+'#!'1,BV9!!")#&1!(#11&(,1?!#`(#$%.!-#.(!/1,*!@*&()5.!T$2#(!(,!A+V#!@<,((E!

.,B()!(,!A+V#!A,,4E!+$%!&$(,!()#!&$(#1&,1!,/!Y+$<,B6#1!T.2+$%!+<1,..!(,!A,*,`!+$%!

&$2+$%!BV!",K+!T$2#(!+$%!&$<2B%#.!()#!32&$+42&$&!1&6#1.)#%!7M&'B1#!H9^=9!!])&2#!()#?!%&%!

.)+1#!#<,$,*&#.E!(1+%&(&,$.!+$%!1#2+(&6#.E!(1&K#.!B$%#1!()&.!K+$$#1!.V#+4!$&$#!%&//#1#$(!

%&+2#<(.!7@#-&%C@*&()!^hhH=E!)+6#!%&//#1#$(!,1&'&$!)&.(,1&#.E!+$%!-#1#!.#V+1+(#E!

V,2&(&<+22?!+B(,$,*,B.!'1,BV.!7M&'B1#!H9^=9!!Q?!.(B%?!/,<B.#.!,$!(),.#!.V#+4&$'!()#!

3-+45-+2+!%&+2#<(0!V#,V2#!/1,*!()#!J%+*.!N&6#1!(,!M,1(!NBV#1(!(,!3&$'<,*#!T$2#(9!!")#!

$B*K#1!,/!(1&K#.!,1!.,<&+2!B$&(.!1#<,'$&D#%!%#V#$%.!,$!-)&<)!V,2&(&<+2!,1!<B2(B1+2!2#6#2!&.!

K#&$'!1#/#11#%!(,9!!M,1!#`+*V2#E!()#!8&4-+4%+-`!&$<2B%#!()#!]#-+?4B*!+$%!]##-+&4+&!

V#,V2#.!/1,*!aB&$.+*!+$%!A+V#!QB%'#!1#.#16#.E!+$%!()#!Q,.4&*,-`!V#,V2#!-#1#!+!

B$&/&#%!+22&+$<#!,/!V#,V2#!/1,*!3&$'<,*#!T$2#(E!]+4#*+$5.!@,B$%E![,V#(,-$!+$%!

\&2/,1%!T.2+$%!7J%+*!P&<4E!V#1.9!<,**9!HIIc=9!!J.!()#!<,**B$&(&#.!)+6#!+2-+?.!*,6#%!

+$%!&$(#1*+11&#%E!+$%!6+1&,B.!<,**B$&(&#.!)+6#!+*+2'+*+(#%E!%&.(&$<(&,$.!K#(-##$!

'1,BV.!&.!,/(#$!<,*V2#`9!!M,1!*?!.(B%?!T!&$(#16&#-#%!V#,V2#!+<1,..!()#!'1,BV&$'.!+$%!

6&22+'#.!+$%!$,(#!-)#1#!%&//#1#$(!<,$.B2(+$(.!,1&'&$+(#!7"+K2#!H9^E!V+'#!e_=9!!

!
b!G5*&.(+!AB2(B1+2!A#$(#1E!---9B*&.(+9<+:!L,-#22E!^hhg!

http://www.umista.ca/


! Hc

!

M&'B1#!H9^!!"1+%&(&,$+2!(#11&(,1&#.!,/!3-+4-+4+5-+4-!.BKC'1,BV.9!M1,*!Paddling to Where I StandE!-&()!V#1*&..&,$!7N#&%!+$%!
@#-&%C@*&()!HIIgE!`6&&&=9



! HX

H9^9^ [B$(&$'E!'+()#1&$'!+$%!keeping it living! !

! !
")#!,$2?!(1+<#!,/!+'1&<B2(B1#!/,B$%!&$!()&.!+1#+!&.!+!.,*#-)+(!<+1#2#..!
<2#+1&$'!,/!'1,B$%.!&$!-)&<)!<2,6#1!+$%!<&$OB#/,&2!wL+<&/&<!.&26#1-##%C
Potentilla anserinax!'1,-!+$%!()#!V#1&,%&<!KB1$&$'!,6#1!,/!K#11?!V+(<)#.9!
7>,+.!^hccE^X=!
!

RB1,V#+$.!/+&2#%!(,!+VV1#<&+(#!U,1()-#.(!A,+.(c!V2+$(!*+$+'#*#$(!K#<+B.#!()#?!

%&%$5(!.##!+!/+*&2&+1!/,1*!,/!<B2(&6+(&,$9!>B(!&(!-,B2%!$,(!)+6#!.B&(#%!()#!+&*.!,/!()#!2+$%!

+VV1,V1&+(&,$:!+$!+K.#$<#!,/!$+(&6#!+'1&<B2(B1#!)#2V#%!fB.(&/?!()#!2+$%!(+4#,6#1!K?!

RB1,V#+$.E!+.!B$B.#%E!+$%!()#1#/,1#!B$C,-$#%E!2+$%!7P#B1!+$%!"B1$#1!HIIb=9!!M+&2B1#!,/!

RB1,V#+$.!(,!&%#$(&/?!M&1.(!U+(&,$.5!+<(&6#!*+$+'#*#$(!,/!()#!p-&2%#1$#..5!()+(!

.B11,B$%#%!()#*!V+1+22#2#%!()#&1!/+&2B1#!(,!.##!()#!V,(2+(<)!7+$%!.V#<&/&<+22?!()#!

3-+4-+4+5-+4-!>J))"A!+.!+!.?.(#*!,/!#<,$,*&<!&$6#.(*#$(9!!!

U,1()-#.(!A,+.(!'1,BV.!)+6#!<)+22#$'#%!()#!+$()1,V,2,'?!%&<),(,*?!,/!

+'1&<B2(B1+2&.(!6.9!)B$(#1C'+()#1#1!.,<&#(&#.!7P#B1!HIIH+=9!!8&4#!,()#1!'1,BV.!,$!()#!U]!

A,+.(E!()#!3-+4-+4+5-+4-!)+%!()#!<)+1+<(#1&.(&<.!,/!<,*V2#`!.,<&#(&#.0!V#1*+$#$(!

.(1B<(B1#.E!,-$#1.)&V!,/!V1,V#1(?!+$%!2+1'#!+*,B$(.!,/!.(,1#%!/,,%.E!<,*V2#`!)&#1+1<)&#.!

+$%!<#1#*,$?E!<,*V2#`!(#<)$,2,'?E!)&')!V,VB2+(&,$!%#$.&(&#.E!)&')2?!%#6#2,V#%!+1(!

/,1*.9!!")#?!*,%&/&#%!()#&1!#$6&1,$*#$(!<,$.&%#1+K2?E!KB(!-#1#!$,(!6&#-#%!+.!

+'1&<B2(B1+2&.(.9!L+1(!,/!()#!<)+22#$'#!/,1!RB1,V#+$!+<+%#*&<.!-+.!&$!()#!K#2&#/!()+(!

+'1&<B2(B1#!7,/!+!<#1(+&$!RB1,V#+$!%#/&$&(&,$=!-+.!+!V1#1#OB&.&(#!/,1!()#!%#6#2,V*#$(!,/!

<,*V2#`!.,<&#(&#.!7J*#.!+$%!Q+.<)$#1!^hhh=9!!",!()#!.,B()E!A+2&/,1$&+!T$%&+$.!+2.,!%&%!

$,(!<2#+12?!K#2,$'!(,!#&()#1!<+(#',1?E!)+6&$'!K#'B$!()#!V1,<#..!,/!)+K&(+(!%,*#.(&<+(&,$E!

+$%!n()1,B')!<,VV&<&$'E!V1B$&$'E!)+11,-&$'E!.,-&$'E!-##%&$'E!KB1$&$'E!%&''&$'E!()&$$&$'!

+$%!.#2#<(&6#!)+16#.(&$'E!wA+2&/,1$&+!T$%&+$.x!#$<,B1+'#%!%#.&1#%!<)+1+<(#1&.(&<.!,/!

&$%&6&%B+2!V2+$(.E!&$<1#+.#%!V,VB2+(&,$.!,/!B.#/B2!V2+$(.E!+$%!+2(#1#%!()#!.(1B<(B1#.!+$%!

<,*V,.&(&,$.!,/!V2+$(!<,**B$&(&#.o!7J$%#1.,$!HIIbE!^=9!T$!(1+%&(&,$+2!+$()1,V,2,'?!

+'1&<B2(B1#!)+.!K##$!.##$!+.!+$!#6,2B(&,$+1?!V1,'1#..&,$E!-&()!+!K1&#/!(1+$.&(&,$!K#(-##$!

()#!(-,!.(+'#.E!*+&$(+&$&$'!+!.(#+%?!.(+(#!&$!,$#!,1!()#!,()#1!7@*&()!HIIb=9!A&6&2&D+(&,$.!

,$!()#!U,1()-#.(!A,+.(!+1#!<+22#%!p<,*V2#`!)B$(#1C'+()#1#1.5!,1!p+//2B#$(!/,1+'#1.5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
c!")#!U,1()-#.(!A,+.(!&.!+!<B2(B1+2!+1#+E!#`(#$%&$'!,6#1!HIII!4*!+2,$'!()#!L+<&/&<!A,+.(!,/!U,1()!J*#1&<+!
/1,*!T<?!>+?E!J2+.4+!(,!A+V#!Q#$%,<&$,E!A+2&/,1$&+!7J*#.!+$%!Q+.<)$#1!^hhh=9!



! H_

7J*#.!+$%!Q+.<)$#1!^hhh=E!(#1*.!/,1!.,<&#(&#.!<,$.&%#1#%!&$!()#!B$%#/&$#%!+1#+!K#(-##$!

+'1&<B2(B1+2&.(!+$%!)B$(#1C'+()#1#19!

! J.!&.!,/(#$!()#!<+.#E!()#!*+((#1!,/!%#/&$&(&,$.!,/!(#1*.!&.!+!*+f,1!.,B1<#!,/!%#K+(#9!!

P,*#.(&<+(&,$!+$%!<B2(&6+(&,$!)+6#!K##$!(#1*.!()+(!%#/&$#!+'1&<B2(B1#E!KB(!%&//#1#$(!

%#/&$&(&,$.!,/!()#.#!(#1*.!.)&/(!()#!%#/&$&(&,$.!,/!+'1&<B2(B1+2!.,<&#(&#.!7@*&()!HIIb=9!

])&2#!$+(&6#!V2+$(.!B.#%!,$!()#!U]!<,+.(!)+6#!$,(!/&(!+!(1+%&(&,$+2!%#/&$&(&,$!/,1!

%,*#.(&<+(&,$XE!U]!<,+.(!V#,V2#!*,%&/&#%!*+$?!,/!()#!|eII!.V#<&#.!,/!V2+$(.!()#?!B.#%E!

+$%!()#!V1,2&/#1+(&,$!+$%!V1,*,(&,$!,/!<#1(+&$!'1,-()!/,1*.!-+.!%B#!(,!()#&1!*+$+'#*#$(!

7"B1$#1!HIIb=9!AB2(&6+(&,$!&*V2&#.!&$(#16#$(&,$!(,!+!2#..#1!#`(#$(!()+$!%,*#.(&<+(&,$E!+$%!

-)&2#!()#1#!+1#!+2.,!*+$?!%#/&$&(&,$.E!*,.(!&$6,26#!+!%#'1##!,/!*+$&VB2+(&$'!V2+$(.!+$%!

()#&1!#$6&1,$*#$(.!(,!&$(#$.&/?!V1,%B<(&,$9!!S$!()#!U]!<,+.(E!V#,V2#.5!*+$&VB2+(&,$!+$%!

B.#!,/!V2+$(.!+.!%#.<1&K#%!&$!#()$,'1+V)&<!+<<,B$(.E!)+6#!)+.!$,(!K##$!+VV1#<&+(#%!,1!

1#<,'$&D#%!7P#B1!HIIH+=9!!T$!2&')(!,/!()&.E!P#B1!+$%!"B1$#1!7HIIb=!<,$<2B%#!()+(!

nsU,1()-#.(!A,+.(!V#,V2#.!-#1#!+<(&6#2?!<B2(&6+(&$'!V2+$(.E!+.!()+(!(#1*!&.!$,-!%#/&$#%E!

+$%!()+(!()#?!-#1#!%,&$'!.,!V1&,1!(,!RB1,V#+$!<,$(+<(o!7P#B1!+$%!"B1$#1!HIIbE!_=9!!

Tending!&.!+!(#1*!/,1!()#!*&$,1!*,%&/&<+(&,$!,/!#$6&1,$*#$(!(,!#$<,B1+'#!()#!

'1,-()!,/!$+(B1+22?!,<<B11&$'!V2+$(.!&$!.&(BE!*,%&/?&$'!()#!#$6&1,$*#$(!+1,B$%!&(!(,!+!

2#..#1!%#'1##!()+$!<B2(&6+(&,$!7P#B1!+$%!"B1$#1!HIIb:!P#B1!HIIHK=9 

 

a5-+O5-+2+X,-4-0!keeping it living!!

G$%#1.(+$%&$'!,/!<B2(&6+(&,$!+$%!1#.,B1<#!*+$+'#*#$(!,$!()#!U,1()-#.(!A,+.(!

1#OB&1#.!+!%&//#1#$(!-+?!,/!2,,4&$'!+(!()#!$+(B1+2!-,12%!/1,*!-)&<)!+22!1#.,B1<#.!+1#!

%#1&6#%!/,1!.B16&6+29!!UBBC<)+)C$B2()!A)&#/!G*##4E!N&<)+1%!J(2#,E!#`V2+&$&$'!()#!

<,$<#V(!,/!-#+2()!+$%!1#.V,$.&K&2&(?!,/!+!<)&#/5.!Hahuulhi!-1&(#.E!n")#!-,1%!

p.BK.&.(#$<#5!*+4#.!.#$.#!,$2?!/1,*!+!]#.(#1$!-,12%6&#-E!-)&<)!%#*+$%.!()+(!)B*+$.!

%,*&$+(#!()#!#$6&1,$*#$(!+$%!V1,/&(!/1,*!&(o!7J(2#,!HIIbE!`=9!!R*#1'&$'!&$!()#!.(B%?!,/!

()#!U,1()-#.(!A,+.(!&.!()#!B$%#1.(+$%&$'!,/!()#!#`&.(#$<#!+$%!V1#6+2#$<#!,/!+$!+((&(B%#!,/!

pkeeping it living5!&$!(1+%&(&,$+2!1#.,B1<#!*+$+'#*#$(9!Q’waq’wala7owkw0!3##V&$'!&(!

2&6&$'E!&.!+!3-+4-+4+5-+4-!(#1*!A)&#/!J%+*!P&<4!.)+1#%!-&()!U+$<?!"B1$#1!+$%!P,B'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
X!@*&()!7HIIb=!%#/&$#.!p%,*#.(&<+(#5!+.!)+6&$'!6&.&K2#!'#$#(&<!<)+$'#.!(,!()#!.V#<&#.E!+$%!+!%#V#$%#$<#!,$!
)B*+$.9!



! Hh

P#B19!!T(!&.!+!(#1*!B.#%!(,!%#.<1&K#!()#!/B22!1+$'#!,/!<B2(&6+(&,$!*#(),%.!-&()&$!+!

V)&2,.,V)?!V1,*,(&$'!()#!<,$(&$B+(&,$!,/!()#!1#.,B1<#!7P#B1!+$%!"B1$#1!HIIb=9!J.!-&()!

/,,%!'+()#1&$'!+$%!(#$%&$'!+((&(B%#.!,/!()#!A+2&/,1$&+!T$%&+$.E!keeping it living!1#/2#<(.!+!

1#2+(&,$.)&V!,/!1#<&V1,<&(?E!<,$(&$B&(?E!/+*&2&+1&(?!+$%!<,$(&$B+2!2#+1$&$'!7J$%#1.,$!

HIIb=9!J!<2#+1!#`+*V2#!,/!()&.!&.!()#!V1+<(&<#!<1#+(&$'!AB2(B1+22?!Q,%&/&#%!"1##.!.(&22!

6&.&K2#!(,%+?0!<B((&$'!+!K,+1%!/1,*!+!(1##!-,B2%!$,(!4&22!&(:!&(!<,B2%!<,$(&$B#!(,!K#!V+1(!,/!

()#!/,1#.(!()+(!.)#2(#1#%!*+$?!,()#1!2&/#/,1*.!&$<2B%&$'!1#.,B1<#.!B.#%!K?!()#!UBBC<)+)C

$B2()!7M&'B1#!H9H=9!@,$'.!+$%!()+$4.!'&6#$!-)#$!)+16#.(&$'!K#11&#.E!<#%+1E!<2+*.E!,1!

##2'1+..E!+1#!#6&%#$<#!,/!()#!1#.V#<(!+$%!+-+1#$#..!-)#$!)+16#.(&$'!-&()&$!()&.!

V)&2,.,V)?9!
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M&'B1#!H9H!J!2&6&$'E!<B2(B1+22?!*,%&/&#%!]#.(#1$!1#%!<#%+1!,$!U,,(4+!T.2+$%!!
7AB22&.C@BDB4&E!HIIc=!
!
J$!+$+2,',B.!(#1*!/,1!keeping it living!&.!p.B.(+&$+K&2&(?95!!L2+$(.!-#1#!)+16#.(#%!

&$!+$!&$(#$(&,$+22?!.B.(+&$+K2#!-+?!7P#B1!+$%!"B1$#1!HIIb=9!![+16#.(&$'!,$2?!-)+(!&.!

$##%#%!&.!+$!&*V,1(+$(!1B2#!()+(!<,*#.!BV!,/(#$!&$!+<<,B$(.!,/!V1,(,<,2.!/,1!(1+%&(&,$+2!

/,,%!'+()#1&$'E!%#*,$.(1+(&$'!+!%#2&<+(#!K+2+$<#!K#(-##$!'+()#1&$'!/,,%!/,1!()#!

&**#%&+(#!/B(B1#!7&9#9!.(,1+'#!/,1!-&$(#1=E!+$%!$,(!(+4&$'!(,,!*B<)!(,!%#<1#+.#!

+6+&2+K&2&(?!&$!()#!%&.(+$(!/B(B1#9!!N,,(.E!K+14E!V2+$4.E!.(#*.E!.),,(.E!+$%!1)&D,*#.!-#1#!

(+4#$!&$!-+?.!()+(!%&%!$,(!)&$%#1!()#!'1,-()!,/!()#!,1&'&$+2!,1!1#*+&$&$'!V2+$(.9!!



! eI

"1+$.V2+$(+(&,$E!1#V2+$(&$'!V1,V+'B2#.E!2#+6&$'!&$#%&K2#!V,1(&,$.!,/!()#!V2+$(!&$!()#!.,&2E!

KB1$&$'E!V1B$&$'E!<,VV&<&$'E!()&$$&$'!+$%!-##%&$'!+1#!.,V)&.(&<+(#%!(#<)$&OB#.!()+(!

V#,V2#!,$!()#!<,+.(!7+$%!#2.#-)#1#=!B.#%!(,!#$.B1#!()#!1#'1,-()!+$%!.B.(+&$+K&2&(?!,/!

V2+$(!V,VB2+(&,$.!7J$%#1.,$!HIIb:!P#B1!+$%!"B1$#1!HIIb=9!!

"#$%&$'!+$%!<B2(&6+(&$'!+1#!V+1(!,/!keeping it livingE!+.!*+$?!(#<)$&OB#.!+<(#%!(,!

V1,2&/#1+(#!+$%!&$<1#+.#!%#.&1+K2#!V2+$(!V1,%B<(&,$9!@,*#!V2+$(.!)+6#!#6,26#%!(,!

-&().(+$%!()#!$+(B1+2!%&.(B1K+$<#.!,/!+$&*+2!%&''&$'!+$%!/##%&$'E!&<#!.<1+V&$'E!'1+D&$'E!

/&1#.!+$%!1+&$.E!.,!*B<)!.,!()+(!*+$?!V2+$(.!)+6#!#6,26#%!+!%#V#$%#$<#!,$!.B<)!

%&.(B1K+$<#.!(,!<,*V2#(#!()#&1!2&/#!<?<2#!7J$%#1.,$!HIIb=9!!M,1!#`+*V2#E!'#,V)?(#.!()1&6#!

&$!%&.(B1K#%!+1#+.E!-)#1#!+$&*+2.!7&$<2B%&$'!)B*+$.=!+1#!#//#<(&6#!%&.V#1.+2!+'#$(.E!

%#(+<)&$'!<,1*.E!+#1+(&$'!.,&2E!V1#V+1&$'!()#!.##%K#%E!+$%!()&$$&$'!()#!V2+$(!V,VB2+(&,$:!

*+$?!'#,V)?(#!K#%.!1#OB&1#!V#1&,%&<!%&.(B1K+$<#!/,1!2,$'!(#1*!.B16&6+2!7J$%#1.,$!+$%!

N,-$#?!^hhh=9!J$%#1.,$!7HIIb=!.B.V#<(.!()+(!.,*#!.V#<&#.!*+?!1#OB&1#!()&$$&$'!(,!

*+&$(+&$!V,VB2+(&,$.!.,!()+(!()#&1!<,1*2#(.!%,$5(!,6#1<1,-%!+$%!V#1)+V.!#`)+B.(!

$B(1&#$(.9!S$!()#!U,1()-#.(!A,+.(!V#,V2#!)+6#!K##$!+K2#!(,!V1,/&(!/1,*!()&.!#6,2B(&,$E!

+$%!)+6#!*+$+'#%!V2+$(.!+<<,1%&$'2?:!*+$?!+<<,B$(.!,/!(1+%&(&,$+2!1#.,B1<#!B.#1.!)+6#!

.+&%!()+(!V2+$(.!n$##%o!(,!K#!B.#%!&$!,1%#1!(,!'1,-!2+1'#E!,1!&$!+!*+$$#1!%#.&1+K2#!/,1!

<,$.B*V(&,$!7J$%#1.,$!HIIb:!"B1$#1!HIIb:!P+&.?!@#-&%C@*&()!V#1.9!<,**9!HIIc:!",*!

U#2.,$E!V#1.9!<,**9!HIIc=9!

 

Root management
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>#<+B.#!,/!()#&1!$B(1&(&,$E!+KB$%+$<#!+$%!.B<<#../B2!*+$+'#*#$(!.(1+(#'&#.E!

.V#<&#.!-&()!K#2,-'1,B$%!V2+$(!'1,-()!-#1#!+$!&*V,1(+$(!V+1(!,/!()#!/,,%!,$!()#!#$(&1#!

L+<&/&<!<,+.(2&$#9!S$!()#!U,1()-#.(!A,+.(E!,6#1!eII!V2+$(!.V#<&#.!-#1#!B.#%!/,1!*+(#1&+2.E!

/,,%.!+$%!*#%&<&$#.E!+$%!,/!()#.#!+K,B(!Hb!.V#<&#.!-#1#!1,,(!6#'#(+K2#.!7"B1$#1!+$%!

L#+<,<4!HIIb=9!T$!A+2&/,1$&+E!1,,(.!-#1#!.#<,$%!,$2?!(,!.##%.!&$!()#!(1+%&(&,$+2!%&#(!

7J$%#1.,$!HIIb=9!![&')!&$!<+1K,)?%1+(#.E!()#?!-#1#!+$!&*V,1(+$(!.,B1<#!,/!$B(1&(&,$9!!

R6#$!.+2(!*+1.)E!,1!#.(B+1&$#!1,,(.!-#1#!B.#%9!!P,B'2+.!P#B1!)+.!%#.<1&K#%!.#6#1+2!

#`+*V2#.!,/!#.(B+1&$#!1,,(!/,,%!*+$+'#*#$(!,$!()#!U,1()-#.(!<,+.(E!-&()!#6&%#$<#!()+(!

()#?!-#1#!<B2(&6+(#%!-&()!V,.&(&6#!#//#<(.!,$!K,()!#<,2,'?!+$%!)B*+$!.,<&#(?!7P#B1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
_![#1#!p1,,(5!&.!%#/&$#%!K1,+%2?E!+.!K#2,-C'1,B$%!V2+$(!'1,-()9!



! e^

HIIH+:!P#B1!HIIHK:!P#B1!+$%!"B1$#1!HIIb=9![&')!B.#!+$%!<B2(B1+2!.&'$&/&<+$<#!,/!()#!

1)&D,*#.!+$%!1,,(.!,/!.V1&$'K+$4!<2,6#1!7Trifolium wormskioldii=!+$%!()#!L+<&/&<!

.&26#1-##%!7Potentilla pacifica) +$%!,()#1!&$%&'#$,B.!1,,(!6#'#(+K2#.E!()#!

3-+4-+4+5-+4-!V#,V2#!%#6#2,V#%!.,V)&.(&<+(#%!1,,(!<B2(&6+(&,$!+$%!#$)+$<#*#$(!,/!

()#.#!.+2(!*+1.)!V2+$(.!(,!.+(&./?!%#*+$%9!!!

")&.!&.!()#!.#((&$'!/,1!&$6#.(&'+(&$'!()#!)+16#.(&$'!,/!##2'1+..!1)&D,*#.!K?!()#!

3-+4-+4+5-+4-9!P#B1!+$%!"B1$#1!7HIIb=!%#.<1&K#!tending!+.!()#!*&$,1!*,%&/&<+(&,$!,/!

#$6&1,$*#$(.!(,!#$<,B1+'#!'1,-()!,/!$+(B1+22?!,<<B11&$'!V2+$(.!&$!.&(BE!+$%!()&.!&.!()#!

(#1*!T!)+6#!B.#%!(,!<)+1+<(#1&.#!()#!(1+%&(&,$+2!)+16#.(&$'!,/!##2'1+..9  ")#!keeping it 

living!V)&2,.,V)?E!#.V#<&+22?!-&()!1#.V#<(!(,!1,,(!+$%!#.(B+1?!'+1%#$&$'E!.B''#.(.!&(!&.!

2&4#2?!()+(!()#!)+16#.(&$'!,/!##2'1+..!K?!M&1.(!U+(&,$.!-,B2%!)+6#!K##$!%,$#!.B.(+&$+K2?E!

+$%!-,B2%!+&*!(,!&*V1,6#!()#!##2'1+..!*#+%,-.!/,1!/B(B1#!)+16#.(&$'9!!M1,*!()#!

V#1.V#<(&6#!,/!+B(#<,2,'?E!A)+V(#1!e!#`V2,1#.!-)?!##2'1+..!&.!+!.(1,$'!<+$%&%+(#!/,1!

1#.V,$%&$'!(,!(1+%&(&,$+2!)+16#.(&$'!%&.(B1K+$<#!&$!+!V,.&(&6#!-+?9!!M,1!()#!1#*+&$%#1!,/!

A)+V(#1!HE!T!#`V2,1#!()#!1#2+(&,$.)&V!K#(-##$!)B*+$.!+$% ts’áts’ayem 7Zostera marina=!

&$!()#!3-+4-+4+5-+4-!-,12%9!!!

!



! eH

H9H R()$,#<,2,'?!,Kf#<(&6#.!!

>B&2%&$'!,$!()&.!K+<4'1,B$%!,/!3-+4-+4+5-+4-!)+16#.(&$'!,/!V2+$(.E!*?!

,Kf#<(&6#.!/,1!()&.!#()$,K,(+$&<+2!.(B%?!-#1#0!!

^= (,!'+B'#!()#!<B2(B1+2!.&'$&/&<+$<#!,/!##2'1+..!K?!%,<B*#$(&$'!ts’áts’ayem 

'+()#1&$'!2,<+(&,$.E!)+16#.(&$'!+$%!V1#V+1&$'!V1+<(&<#.!+$%!(1+%&(&,$.!/1,*!

<,$(#*V,1+1?!3-+4-+4+5-+4-!#2%#1.!()1,B')!&$(#16&#-.!+$%!)+16#.(&$'!

#`V#%&(&,$.:!!

H= (,!%#(#1*&$#!-)#()#1!ts’áts’ayem -+.!)+16#.(#%!-&()&$!+!keeping it living 

#()&<!,/!(1+%&(&,$+2!3-+4-+4+5-+4-!)+16#.(&$':!!

e= (,!%#(#1*&$#!-)#()#1!#2%#1.!7-),!-#1#!/+*&2&+1!-&()!##2'1+..!*#+%,-.!&$!

%#<+%#.!V+.(=!,K.#16#%!%&//#1#$<#.!&$!<,$(#*V,1+1?!##2'1+..!<,$%&(&,$:!

g= (,!%#(#1*&$#!-)?!ts’áts’ayem &.!$,!2,$'#1!)+16#.(#%!(,%+?9!

!

J!$,(#!,$!,1(),'1+V)?0!.#6#1+2!3-+45-+2+!.?.(#*.!+$%!.?*K,2.!,/!-1&(&$'!)+6#!K##$!

B.#%!&$!()#!2&(#1+(B1#9!!M,1!&$(#16&#-.!+$%!<,$(#*V,1+1?!.V#22&$'.!T!)+6#!B.#%!<,**,$2?!

+<<#V(#%!.V#22&$'.!+.!-#22!+.!()#!1#<,**#$%+(&,$.!,/!2+$'B+'#!.V#<&+2&.(!Q+?+$&%E!P19!

P+&.?!@#-&%C@*&()E!/,1!.V#22&$'.!+$%!B.!,/!()#!T.2+$%!/,$(!/,1!3-+45-+2+!7&$(#1$+(&,$+2!

V),$#(&<!+2V)+K#(!.?*K,2.!+$%!G*&.(+!.?*K,2.=9!!M,1!-,1%.!1#.#+1<)#%!&$!()#!2&(#1+(B1#!T!

*+&$(+&$!.V#22&$'.!/1,*!,1&'&$+2!(#`(.9!

!

3-+4-+4+5-+4-!<,$.B2(+$(.!-#1#!*?!V1&*+1?!.,B1<#!,/!&$/,1*+(&,$!&$!()&.!

.(B%?9!!T!)+6#!<&(#%!()#*!+.!T!-,B2%!<&(#!+<+%#*&<!.,B1<#.E!-&()!/,,($,(#.!,$!()#!%#(+&2.!

,/!()#!%,<B*#$(#%!V#1.,$+2!<,**B$&<+(&,$9!

!

H9e R()$,'1+V)&<!N#.#+1<)!Q#(),%.!

Study Area 

")#!(#11&(,1?!,/!()#!3-+4-+4+5-+4-!&.!%&6#1.#!'#,'1+V)&<+22?!+$%!#<,2,'&<+22?0!

*,B$(+&$!<)+&$.!<B(!K?!%##V!&$2#(.E!+$%!(),B.+$%.!,/!&.2+$%.E!2+1'#!+$%!.*+229!!")#&1!

(#11&(,1?!.(1#(<)#.!BV!/1,*!()#!@,B()!,/!aB+%1+!T.2+$%!+$%!A+*VK#22!N&6#1E!()1,B')!



! ee

P&.<,6#1?!L+..+'#!+2,$'!()#!#+.(<,+.(!,/!Y+$<,B6#1!T.2+$%!+<1,..!(,!()#!&$2#(.!,/!()#!

*+&$2+$%9!T(!&.!<2#+1!-)?!()#!*+&$!*,%#!,/!(1+$.V,1(+(&,$!-+.!,<#+$C',&$'!<+$,#.!7>,+.!

^hcc=9!!")#!3-+4-+4+5-+4-!1,+*!()1,B'),B(!Z,)$.(,$#!@(1+&(!+$%!()#!>1,B')(,$!

J1<)&V#2+',E!,B(!aB##$!A)+12,((#!@(1+&(!+$%!@,B$%E!+$%!+1,B$%!+1,B$%!()#!U,1()!(&V!,/!

Y+$<,B6#1!T.2+$%!(,!()#!-#.(<,+.(!+$%!aB+(.&$,!T$2#(9!!")&.!(#11&(,1?!.(1#(<)#.!+<1,..!/,B1!

,/!()#!%#.&'$+(#%!*+1&$#!#<,.#<(&,$.!&$!>A0!Z,)$.(,$#!@(1+&(!7+!6&(+2!*&'1+(&,$!<,11&%,1!

/,1!.+2*,$!+$%!-)+2#.E!/B22!,/!1&<)!&$6#1(#K1+(#.=E!aB##$!A)+12,((#!@(1+&(E!aB##$!

A)+12,((#!@,B$%!,$!()#!$,1()#1$!#$%!,/!Y+$<,B6#1!T.2+$%E!+$%!()#!Y+$<,B6#1!T.2+$%!.)#2/!

,//!()#!-#.(<,+.(!,/!Y+$<,B6#1!T.2+$%!7A+$$&$'.!#(!+29!^hhh=9!")#!*+1&$#!#$6&1,$*#$(!

-+.!+$%!&.!.(&22E!#..#$(&+2!(,!3-+4-+4+5-+4-!<B2(B1#9!!")#!&$2#(.E!&$(#1(&%+2!D,$#.!+$%!

#.(B+1&#.!+1#!#`<#V(&,$+22?!1&<)!*+1&$#!#<,.?.(#*.!/1,*!-)&<)!/,,%E!.V&1&(B+2!

<,$$#<(&,$.!+$%!6+.(!-#+2()!)+.!K##$!,K(+&$#%!CC!/1,*!.#+2.!+$%!)+2&KB(!(,!.#+-##%!+$%!

4#2VE!/1,*!.)#22/&.)!+$%!,<(,VB.!+$%!.+2*,$!(,!#.(B+1&$#!1,,(!6#'#(+K2#.!+$%!)#11&$'!1,#!

,$!4#2VE!<1+K.!+$%!##2'1+..9!

")#!<,+.(!&.!*+14#%!K?!+!)#+6?!1+&$/+22E!+$%!()#!(#11&(,1?!&.!<,$.&%#1#%!V+1(!,/!()#!

A,+.(+2!]#.(#1$![#*2,<4!>&,'#,<2&*+(&<!;,$#!-&()!+$!+6#1+'#!1+&$/+22!,/!^X_!(,!ccI!<*!

7-&()!()#!#`<#V(&,$!,/!()#!8&4-+4%+-`!(#11&(,1?!&$!()#!A,+.(+2!P,B'2+.C/&1!;,$#E!-)&<)!

&.!-+1*#1!+$%!%1&#1=9!!L+1(.!,/!()&.!(#11&(,1?!+1#!+2.,!<,$.&%#1#%!@BK+2V&$#!Q,B$(+&$!

[#*2,<4!D,$#9!!])&2#!L+<&/&<!A,+.(+2!V#,V2#.!)+6#!K##$!2+1'#2?!<,$.&%#1#%!+.!,<#+$C

%#V#$%#$(E!(#11#.(1&+2!#<,.?.(#*.!-#1#E!+$%!+1#E!<1&(&<+22?!&*V,1(+$(!+.!-#229!!J2*,.(!

#6#1?!(1##!+$%!.)1BK!+$%!+!),.(!,/!,()#1!V2+$(.!&$!()#&1!#$6&1,$*#$(!-#1#!$+*#%!+$%!B.#%!

K?!()#!3-+4-+4+5-+4-!7"B1$#1!+$%!>#22!^hXe=9!!T(!-+.!()#!B.#!,/!()#!*+$?!1#.,B1<#.!

/1,*!()#!2+$%!l!-#.(#1$!1#%C<#%+1!2,'.!/,1!%B',B(!<+$,#.E!.(&$'&$'!$#((2#.!/,1!*+4&$'!$#(.!

+$%!/&.)&$'!2&$#E!+$%!-#.(#1$!)#*2,<4!/,1!(-&.(&$'!##2'1+..!l!#$+K2#%!V#,V2#!(,!B.#!()#!

*+1&$#!1#.,B1<#.9!!!

!

Q?!1#.#+1<)!+1#+!&.!()#!.<,V#!,/!()#!3-+4-+4+5-+4-!(#11&(,1?!,$!Y+$<,B6#1!

T.2+$%!+$%!()#!*+&$2+$%E!-&()!+!/#-!.&(#.!K#?,$%!7.##!M&'B1#!H9eE!,$!V+'#!gI=9!",%+?!

*,.(!,/!()#!,2%!3-+4-+4+5-+4-!6&22+'#!.&(#.!+1#!$,(!&$)+K&(#%E!+$%!*,%#1$!(,-$.!%,(!

()#!U,1()#+.(!<,+.(2&$#!,/!Y+$<,B6#1!T.2+$%9!!M&.)&$'!+$%!2,''&$'!&$%B.(1&#.!)+6#!

%#<2&$#%9!![,-#6#1!VB2V!*&22.!+1#!.(&22!+!*+&$!#2#*#$(!,/!()#!#<,$,*?E!+$%!/&.)!+$%!



! eg

.)#22/&.)!/+1*.!+1#!+!$#-!'1,-()!&$%B.(1?!&$!()#!+1#+9!P#.V&(#!*,%#1$!&$%B.(1&+2&D+(&,$!

()#!+1#+!&.!.(&22!1&<)!&$!*+1&$#!2&/#E!/1,*!.)#22/&.)!(,!.+2*,$E!-)&<)!V#,V2#!.(&22!%#V#$%!,$9!!

!
!
Interviews  

T!<,$%B<(#%!&$(#16&#-.!&$!V#1.,$!+$%!,6#1!()#!(#2#V),$#!-&()!M&1.(!U+(&,$.!

<,$.B2(+$(.E!+$%!<,$%B<(#%!)+16#.(&$'!#`V#%&(&,$.!(,!.#6#1+2!2,<+(&,$.!-&()!#2%#1.!-),!

)+%!)+16#.(#%!##2'1+..!&$!()#&1!?,B$'#1!%+?.9!A,$.B2(+$(.!<+*#!/1,*!+!$B*K#1!,/!

%&//#1#$(!3-+4-+4+5-+4-!<,**B$&(&#.E!-&()!()#!*+f,1&(?!/1,*!J2#1(!>+?E!A+*VK#22!

N&6#1!+$%!A+V#!QB%'#!7<,**B$&(&#.!+1#!2&.(#%!&$!"+K2#!H9^=9!

M&1.()+$%!#`V#1&#$<#!)+16#.(&$'E!V1#V+1&$'!,1!#+(&$'!##2'1+..!-#1#!()#!V1&*+1?!

<1&(#1&+!/,1!.#2#<(&$'!<,$.B2(+$(.!/,1!&$(#16&#-.:!),-#6#1!+!/#-!&$%&6&%B+2.!-),!)+%!,$2?!

-&($#..#%!,1!)#+1%!,/!##2'1+..!)+16#.(&$'!-#1#!OB#.(&,$#%!+.!-#22:!#`V#1&#$<#!-&()!

ts’áts’ayem!&.!$,(#%!&$!"+K2#!H9^9!!>B&2%&$'!/1,*!<,$(+<(.!4$,-$!K?!*?!V1&*+1?!

<,$.B2(+$(!+$%!+%6&.,1E!A)&#/!J%+*!P&<4E!+.!-#22!+.!V#1.,$+2!<,$(+<(.!,/!*?!,-$E!

.#2#<(&,$!,/!V+1(&<&V+$(.!-+.!K+.#%!,$!()#!@$,-K+22!*#(),%E!+!<)+&$!1#/#11+2!.+*V2&$'!

,/(#$!B.#%!/,1!p)&%%#$5!,1!p)+1%!(,!1#+<)5!V,VB2+(&,$.!%&//&<B2(!(,!&%#$(&/?!7M+B'&#1!+$%!

@+1'#+$(!^hhX=9!!T$!@$,-K+22!.+*V2&$'E!&$(#16&#-##.!+1#!+.4#%!(,!.B''#.(!,()#1!

&$%&6&%B+2.!()#?!4$,-!-),!*&')(!4$,-!+K,B(!()#!.BKf#<(:!()#.#!<,$(+<(.!+1#!()#$!

+VV1,+<)#%!(,!K#<,*#!V+1(&<&V+$(.!&$!()#!.(B%?E!#$2+1'&$'!()#!.+*V2#!.&D#9!!!

T!<,$(+<(#%!<,$.B2(+$(.!K?!V),$#E!+.4#%!&/!()#?!-#1#!&$(#1#.(#%!&$!V+1(&<&V+(&$'E!

+$%!V1,6&%#%!+!2#((#1!,/!&$/,1*#%!<,$.#$(!,1!6#1K+22?!&$/,1*#%!+K,B(!*?!.(B%?9!!T!+.4#%!

V#1*&..&,$!V1&,1!(,!+$?!OB#.(&,$&$'E!+$%!+(!()#!#$%!,/!()#!.(B%?E!T!-1,(#!BV!()#!

&$/,1*+(&,$!()#?!)+%!<,$(1&KB(#%!(,!*?!()#.&.!+$%!.#$(!&(!K+<4!(,!()#*!/,1!()#&1!+VV1,6+2!

+$%!<,$.#$(!(,!B.#!()&.!&$/,1*+(&,$9!!T$(#16&#-!V1,(,<,2.!-#1#!+VV1,6#%!K?!()#!G$&6#1.&(?!

,/!Y&<(,1&+![B*+$!N#.#+1<)!R()&<.!A,**&((##!7.##!JVV#$%&`!J!/,1!2#((#1!,/!&$/,1*#%!

<,$.#$(!+$%!&$(#16&#-!.<)#%B2#=9!!T$!*?!()#.&.E!/,1!&$%&6&%B+2.!-)#1#!()#!VBK2&<+(&,$!,/!

$+*#.!-+.!$,(!%#.&1#%E!()#?!)+6#!K##$!1#/#11#%!(,!+.!p+!<,$.B2(+$(95!!U+*#.!)+6#!K##$!

-&())#2%!(,!*+&$(+&$!V1&6+<?9!![,-#6#1E!-)#$!V,..&K2#!-&(),B(!.(1#..!(,!()#!V+1(&<&V+$(E!T!

)+6#!&$<2B%#%!()#&1!$+*#.!&$!()#!(#`(!(,!<1#%&(!()#!.,B1<#.!,/!*?!&$/,1*+(&,$9!!!

T$(#16&#-.!-#1#!<,$%B<(#%!/1,*!U,6#*K#1!Hh()E!HIIg!(,!@#V(#*K#1!eI()!HIIcE!

+$%!2+.(#%!K#(-##$!eI!*&$B(#.!+$%!H!),B1.E!%#V#$%&$'!,$!()#!<,$.B2(+$(5.!#`V#1&#$<#!



! eb

-&()!##2'1+..9!!T!1#<,1%#%!&$(#16&#-.!K?!(+4&$'!$,(#.!+$%!B.B+22?E!-&()!V#1*&..&,$E!B.&$'!+!

@,$?![&QP!Q&$&%&.<!1#<,1%#19!!T$(#16&#-!2,<+(&,$.!6+1&#%0!&$!+!<2+..1,,*!+(!()#!

G$&6#1.&(?!,/!Y&<(,1&+E!&$!),*#!.#((&$'.E!&$!()#!/&#2%!%B1&$'!()#!)+16#.(&$'!#`V#%&(&,$.!

+$%!.#6#1+2!,6#1!()#!(#2#V),$#9!!S/(#$!+!.#<,$%!&$(#16&#-!-+.!*,1#!&$/,1*+(&6#:!.,*#!

#2%#1.!)+%!$,(!)#+1%!3-+45-+2+!-,1%.!/,1!##2'1+..!.V,4#$!/,1!*+$?!%#<+%#.!+$%!+!

V#1&,%!,/!(&*#!+/(#1!+$!&$&(&+2!%&.<B..&,$!)#2V#%!f,'!()#&1!*#*,1&#.9h![+16#.(&$'!*#(),%.!

7&$<2B%&$'!(,,2.E!(&*&$'E!V1,(,<,2.=E!),-!##2'1+..!-+.!V1#V+1#%!+$%!#+(#$E!+$%!-)#1#!&(!

-+.!)+16#.(#%!-#1#!()#!/,<B.!,/!*?!OB#.(&,$.!7.##!JVV#$%&`!>!/,1!T$(#16&#-!.<)#%B2#=9!

[+16#.(&$'!2,<+(&,$.!+$%!()#!/&#2%!*#(),%.!/,1!)+16#.(&$'!##2'1+..!-#1#!%#(#1*&$#%!

()1,B')!()#!&$(#16&#-.!+$%!K?!V1+<(&<+2!2,'&.(&<.!+$%!+<<#..&K&2&(?9!![+16#.(&$'!/&#2%!-,14!

-+.!()#!*,.(!&$/,1*+(&6#E!+.!#2%#1.!<,$%B<(#%!*+$?!B$.V,4#$!+<(&,$.!%B1&$'!()#!)+16#.(E!

+$%!*+$?!*#*,1&#.!-#1#!(1&''#1#%!K?!()#!+<(&6&(?9!!

!
Q?!V1&*+1?!(#+<)#1!+$%!<,$.B2(+$(!-+.!3-+4`&.(+2+E!A2+$!A)&#/!J%+*!P&<49!

\1,-&$'!BV!&$!()#!6&22+'#!,/!3&$'<,*#!T$2#(!)#!-+.!$,(!.#$(!(,!1#.&%#$(&+2!.<),,2E!+$%!

-+.!(1+&$#%!&$.(#+%!K?!()#!#2%#1.!(,!K#!+!(1+%&(&,$+2!L,(2+(<)!@V#+4#1!+$%!4##V#1!,/!

(1+%&(&,$+2!4$,-2#%'#9!![#!-+.!*?!,$2?!<,$.B2(+$(!-),!1#<+22#%!()#!<,*V2#(#!)+16#.(&$'!

V1,<#..!,/!ts’áts’ayem!/1,*!()#!)+16#.(&$'!,/!()#!k’elpaxu!V,2#!(,!()#!V##2&$'!+$%!#+(&$'!

,/!()#!1)&D,*#.E!+.!-#22!+.!-,1%.E!.(,1&#.!+$%!.,$'.!<,$$#<(#%!(,!()#!V2+$(9!![&.!

4$,-2#%'#!+$%!'B&%+$<#!/+<&2&(+(#%!+!*+f,1!V+1(!,/!()#!ts’áts’ayem!#()$,K,(+$?!/&#2%!

1#.#+1<)!+$%!&.!()#!.,B1<#!,/!*B<)!,/!()#!&$/,1*+(&,$!V1#.#$(#%!&$!()&.!.(B%?9!

Q+?+$&%E!P19!P+&.?!@#-&%C@*&()E!&.!+!(1+&$#%!L,(2+(<)!N#<,1%#1!+$%!2+$'B+'#!.V#<&+2&.(!

+$%!3-+45-+2+!(#+<)#19!!J.!-#22!+.!1#<+22&$'!()#!V1,<#..!,/!)+16#.(&$'!+$%!V1,<#..&$'!

##2'1+..E!)#1!#`V#1(&.#!+$%!4$,-2#%'#!,/!3-+45-+2+!)+6#!*+%#!+!*+f,1!<,$(1&KB(&,$!(,!

*?!B$%#1.(+$%&$'!,/!()#!1#.#+1<)!*+(#1&+29!![#1!1#C(1+$.2&(#1+(&,$!,/!>,+.!+$%![B$(5.!

^hH^!.#<(&,$.!,$!'+()#1&$'!+$%!V##2&$'!##2'1+..!&.!.&'$&/&<+$(!-,14!()+(!%#.#16#.!/B22!

+$+2?.&.!+$%!&$(#1V1#(+(&,$:!&(!&.!&$<2B%#%!&$!()&.!V1,f#<(!+.!JVV#$%&`!A9!!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
h!M,1!#`+*V2#!T!<+22#%!R()#2!J2/1#%E!hg!?#+1.!,2%E!&$!J2#1(!>+?!,$!Q+1<)!^I()E!HIIb9!!@)#!1#*#*K#1#%!
'+()#1&$'!##2'1+..E!KB(!$,(!()#!3-+45-+2+!-,1%.!T!B.#%!(,!%#.<1&K#!()#!V1+<(&<#!,/!)+16#.(&$'!&(9!!@,,$!+/(#1E!
,$!Q+1<)!Hb()E!T!6&.&(#%!)#1!+(!Y&<(,1&+!\#$#1+2![,.V&(+29!@)#!)+%!K##$!()&$4&$'!+K,B(!##2'1+..!.&$<#!-#!
.V,4#!,$!()#!V),$#!+$%!.(+1(#%!(+24&$'!+K,B(!()#!ts’áts’ayem!+$%!()#!k’elpaxu9!!")#?!)+%!1#*#*K#1#%!
()#*.#26#.!(,!)#1E!+$%!&$!()&.!.#<,$%!<,$6#1.+(&,$E!.)#!1#/#11#%!(,!()#*!-&()!/+*&2&+1&(?9!



! ec

Field methods 

L1,(,<,2!/,1!)+16#.(&$'!##2'1+..!+$%!2,<+(&,$.!-)#1#!&(!-+.!)+16#.(#%!&$!()#!V+.(E!

+.!-#22!+.!-)#1#!&(!-,B2%!K#!+VV1,V1&+(#!(,!<,$%B<(!+$!#`V#%&(&,$E!-#1#!%#(#1*&$#%!

()1,B')!()#!&$(#16&#-.9!@#2#<(&$'E!)+16#.(&$'!+$%!V1#V+1&$'!()#!k’elpaxu!7##2'1+..!

)+16#.(&$'!(,,2=!-+.!<,$%B<(#%!-&()!J%+*!P&<4!+(!)&.!),*#!&$!aB+2&<B*!>+?!&$!Q+1<)!

HIIbE!+$%!-&(),B(!)&*!KB(!/,22,-&$'!)&.!&$.(1B<(&,$.!&$!",/&$,!&$!JV1&2!HIIcE!V1&,1!(,!

##2'1+..!)+16#.(&$'!.#+.,$.9!N#.#+1<)!6#..#2.!-#1#!.V,$.,1#%!K?!PMS!7aB+(.&$,E!

A,1*,1+$(!T.2+$%=E!P19!"B1$#15.!@@[NA!'1+$(!7aB+%1+!T.2+$%=E!+$%!<,B1(#.?!,/!\&.#2#!

Q+1(&$!7",/&$,=E!+$%!@(B![+1%?!7A,*,`=9!!!!

R#2'1+..!)+16#.(&$'!#`V#%&(&,$.!-#1#!<,$%B<(#%!+(!()#!(&*#!,/!()#!2,-#.(!(&%#.!,/!

Q+?9!")#!aB+%1+!#`V#%&(&,$!-+.!6&%#,C%,<B*#$(#%!K?!J+1,$!@D&*+$.4&!+$%!

JOB+AB2(B1#!L1,%B<(&,$.E!+$%!B$%#1-+(#1!6&%#,'1+V)?!-+.!<,$%B<(#%!K?!"&$+!+$%!

N#K#<<+!]?22&#CR<)#6#11&+9!!")#!aB+%1+E!aB+(.&$,E!",/&$,!+$%!A,*,`!#`V#%&(&,$.!-#1#!

%,<B*#$(#%!K?!V),(,'1+V)#1!P+6&%!@(1,$'*+$E!+$%!T!V#1.,$+22?!V),(,'1+V)#%!()#!

A,1*,1+$(!T.2+$%!+$%!M,1(!NBV#1(!(1&V.9!!@+*V2#!.V#<&*#$.!/1,*!()#!aB+%1+!+$%!

aB+(.&$,!2,<+(&,$.!-#1#!V1#..#%!+$%!.BK*&((#%!(,!()#!GY&<![#1K+1&B*:!+<<#..&,$!

$B*K#1.!+1#!<&(#%!B$%#1!p.&(#5!&$!JVV#$%&`!R9!



! eX

H9g N#.B2(.!!!

Consultants 

R&')(##$!3-+4-+4+5-+4-!<,$.B2(+$(.!V+1(&<&V+(#%!&$!()&.!.(B%?!7.##!"+K2#!H9^=:!

,$#!1#<,1%&$'!,/!()#!2+(#!R**+![B$(!-+.!,K(+&$#%!7<,B1(#.?!,/!)#1!'1+$%.,$!",*!A)&2%=!

+$%!-)&2#!.)#!-+.!$,(!&$(#16&#-#%!.)#!)+.!K##$!&$<2B%#%!&$!()#!%+(+!,/!"+K2#!H9^!+$%!

2&.(#%!+.!+!p<,$.B2(+$(95!!")1##!$,$C3-+4-+4+5-+4-!M&1.(!U+(&,$.!-#1#!<,$.B2(#%!+.!

-#220!(-,!UBBC<)+)C$B2()!<,$.B2(+$(.!-),!1#<+22#%!()#!B.#!,/!##2'1+..!-#1#!&$(#16&#-#%E!

+$%!,$#!*#*K#1!,/!()#!A,+.(!@+2&.)!U+(&,$!-+.!<,$.B2(#%!+K,B(!)&.!,K.#16+(&,$.!,/!

##2'1+..!)#+2()9!!3-+4-+4+5-+4-!&$(#16&#-##.5!4$,-2#%'#!,/!##2'1+..!6+1&#%!/1,*!,$2?!

)+6&$'!-&($#..#%!&(!K#&$'!#+(#$!K?!()#&1!,-$!#2%#1.E!(,!(),.#!)+6&$'!.##$!+$%k,1!

V+1(&<&V+(#%!&$!()#!V1,<#..!/1,*!.(+1(!(,!/&$&.)!7)+16#.(&$'!()#!k’elpaxu!()1,B')!(,!#+(&$'!

()#!V1,<#..#%!1)&D,*#.=9!

 

Ts’áts’ayem!sites and Harvesting expeditions  

"-,!ts’áts’ayem!7##2'1+..=!)+16#.(&$'!#`V#%&(&,$.!-#1#!<,$%B<(#%!&$!Q+?!HIIbE!

+$%!/,B1!&$!Q+?!HIIc9!M&'B1#!H9e!.),-.!()#!.&(#.!6&.&(#%E!+.!-#22!+.!2,<+(&,$.!/,B$%!&$!()#!

2&(#1+(B1#!+$%!1#/#11#%!(,!K?!#2%#1.!()+(!-#1#!+..,<&+(#%!-&()!ts’áts’ayem. J!(,(+2!,/!Hc!

2,<+(&,$.!-#1#!/,B$%9!"+K2#!H9H!&$%&<+(#.!()#!.,B1<#.!,/!()#!2,<+(&,$.!<&(#%!&$!()&.!.(B%?9!!  !

  

 



! e_

"+K2#!H9^!3-+4-+4+5-+4-!A,$.B2(+$(.!/,1!()#!.(B%?!,/!ts’áts’ayem9!!7|!&$%&<+(#.!$,!&$/,1*+(&,$!+6+&2+K2#=9!K’lina!&.!
#B2+<),$!'1#+.#!7Thaleichthys pacificus=9!![+16#.(&$'!(,,2.!+1#!1#<,1%#%!+.!<,$.B2(+$(.!.V,4#!,/!()#*9!!

!

!

A,$.B2(+$(! \#$%#1! J'#! R`V#1&#$<#! 8,<+(&,$! "&*&$'!
[+16#.(&$'!
"#<)$&OB#!

R+(#$!+(!
),*#j!

R+(#$!
-&()!C!j!!

8+.(!)+16#.(#%!
8#+1$#%!+K,B(!
/1,*!

^! Q! _I.! R+(&$'!
>1,B')(,$!T.2+$%.:!
\1+..?!L,&$(:!
[,V#(,-$!

J..,<&+(#%!
-&()!'#((&$'!
<2+*.!

K’elpaxu [,*#! L2+&$! |! Q,()#1!+$%!/+()#1!

H! Q! cc!
[+16#.(&$':!
#+(&$'!

A+*VK#22!N&6#1! @B**#1(&*#! >?!)+$%! S$!.&(#! |!
|^hcI!!
7XE!_!?1.!,2%=!

Q,()#1!!

e! M! hg! [+16#.(&$'!
A+*VK#22!N&6#1:!
aB+%1+!T.2+$%!

|! >?!)+$%! S$!.&(#!! U,!!
|^hHg!
7^^!?1.!,2%=!!

Q,()#1!

g! Q! XX!

3#2V+`B!
)+16#.(:!!
)+16#.(&$':!
#+(&$'!

\1+..?!L,&$(!
Q+?!7Q+?!Hg()!
-##4#$%=!

K’elpaxu:!K?!
)+$%!

S$!.&(#!
K’lina!
7#B2+<),$!
'1#+.#=!

^hcI.E!pXI.!
7+%B2(=!

")#!pS2%!2+%&#.5!

b! M! XI!
[+16#.(&$':!
#+(&$'!

\1+..?!L,&$(! Q+?! K’elpaxu! [,*#! K’lina!
^hbH!
7^bE!^c!?1.=!!

\1+$%*,()#1!

c! M! hg!
[+16#.(&$':!
#+(&$'!

\1+..?!L,&$(:!
U&*V4&.)!N&6#1!

|! 8,$'!V,2#! [,*#! K’lina!
|^hHX!!
7B$%#1!^c!?1.=!

\1+$%*,()#1:!
*,()#1!

X! M! XI.!
[+16#.(&$':!
#+(&$'!

P&%$5(!1#*#*K#1! Q+?!!
"-&.(&$'!
V,2#!

[,*#! K’lina!
|^hXI.!
!7+%B2(=!

|!

_! M! Xb!
[+16#.(&$':!
#+(&$'!

\1+..?!L,&$(:!J2#1(!
>+?:!U&*V4&.)!
N&6#1!

Q+?! K’elpaxu! [,*#!
K’lina:!
.B'+1!

|^hbX!!
7&$(,!)#1!HI.=!

>,()!
'1+$%*,()#1.:!
+B$(!

h! M! _c! R+(&$'!
M,1(!NBV#1(:!P##1!
T.2+$%!

|! K’elpaxu! [,*#!! L2+&$!
^hH_!
7<)&2%=!!

M+()#1!

^I! Q! cI.!

8&.(#$&$'!(,!
)+16#.(&$'!
+<<,B$(.:!
#+(&$'!

M,1(!NBV#1(! |! >?!)+$%! |! L2+&$! |! |!

^^! M! XI.! R+(&$'!
M,1(!NBV#1(:!
U&*V4&.)!N&6#1!

|! |! [,*#!
P,${(!
4$,-!

|^hgb!!
7<)&2%=!

\1+$%*,()#1!

^H! M! XH!
[+16#.(&$':!
#+(&$'!

\&2/,1%!T.2+$%:!
R'&.K+2&.!

[+2&KB(!.#+.,$!! 8,$'!V,2#! [,*#! K’lina!
|^hge!
7_E!h!?#+1.!
,2%=!

\1+$%*,()#1!

^e! Q! 8+(#!cI.!

[+16#.(&$':!
#+(&$':!
<B((&$'!(,!
.V#+1!V#1<)!

aB+(.&$,!
@V1&$'(&*#E!
ZB$#!

>?!)+$%:!
(-&.(&$'!+!
2&$'<,%!.V#+1!

[,*#!
K’lina:!
1+-:!
<,,4#%!

|^hcI.!!
7+%B2(=!

\1+$%*,()#1!

^g! Q! XH!

8&.(#$&$'!(,!
)+16#.(&$'!
+<<,B$(.:!
#+(&$'!

",V+D#![+1K,B1:!
L)&22&V.!J1*!

|! >?!)+$%! |! L2+&$!
|^hgH!
7<)&2%=!

M+()#1E!
\1+$%/+()#1!

!
!



! eh

"+K2#!H9^!A,$(&$B#%9!3-+4-+4+5-+4-!A,$.B2(+$(.!/,1!()#!.(B%?!,/!ts’áts’ayem9!!7|!&$%&<+(#.!$,!&$/,1*+(&,$!+6+&2+K2#=9!
K’lina!&.!#B2+<),$!'1#+.#!7Thaleichthys pacificus=9!![+16#.(&$'!(,,2.!+1#!1#<,1%#%!+.!<,$.B2(+$(.!.V,4#!,/!()#*9!!

!

!

A,$.B2(+$(! \#$%#1! J'#! R`V#1&#$<#! 8,<+(&,$! "&*&$'!
[+16#.(&$'!
(#<)$&OB#!

R+(#$!
-)#1#j!!

R+(#$!
-&()!C!j!

8+.(!)+16#.(#%!! 8#+1$#%!/1,*!!

^b! M! 2+(#!bI.!
[+16#.(&$':!
#+(&$'!

p2&((2#!'+V5!$#+1!
Y&22+'#!T.2+$%!

|!
K?!)+$%E!
V&<4#%!,$!
2,-!!(&%#!

S$!.&(#E!
&$!()#!
K,+(!

L2+&$!
|^hb^!
7b!?1.!,2%=!

M+*&2?!

^c! M! cI!
[+16#.(&$':!
#+(&$'!

Y&22+'#!T.2+$%E!
>,)$!@,B$%!

T$!.V1&$'E!+(!
()#!(&*#!,/!()#!
p.V1,B(.5!

"-&.(&$'!+$!
,+1!

S$!.&(#! L2+&$!
^hbe!
7bE!c!?1.!,2%=!!

\1+$%*,()#1!

^X! M! |!
[+16#.(&$':!
#+(&$'!

J2#1(!>+?! |! |!
J(!
),*#E!
,B(.&%#!

|! |! |!

^_! M! |_b!
[+16#.(&$':!
#+(&$'!

".B2)'-+%##.E!$#+1!
Y&22+'#!T.2+$%!

|!
"-&.(&$'!+!
V,2#!/1,*!+!
%B',B(!

|!
K’linaE!
.B'+1!

|^heH!
7^IE!^^!?1.!,2%=!

Q,()#1!



! gI

M&'B1#!H9e!Q+V!,/!.V#<&/&<!ts’áts’ayem .&(#.9!!!UB*K#1.!^Ch!7?#22,-=!+1#!.&(#.!2&.(#%!&$!()#!2&(#1+(B1#:!^IC^hE!He!71#%=!+1#!.&(#.!
2&.(#%!K?!<,$.B2(+$(.:!HICHc!7K2+<4=!+1#!.&(#.!6&.&(#%!%B1&$'!()&.!.(B%?!7R`V#%=:!+$%!HXE!H_!7'1##$=!+1#!()#!(-,!)+16#.(&$'!
#`V#1&*#$(!.&(#.!7A)+V(#1!e=9!

!



! g^

"+K2#!H9H!8#'#$%!(,!M&'B1#!H9e!&$%&<+(&$'!.&(#!$B*K#1.E!&$&(&+2.!,/!$+*#.!,/!.,B1<#.!,/!
##2'1+..!2,<+(&,$.9!!pR`V#%5!&$%&<+(#.!()#!.&(#!-+.!6&.&(#%!/,1!()&.!V1,f#<(!,$!+!
)+16#.(&$'!R`V#%&(&,$9!

!

Site #  Name English translation Source 
^! E)H"#0"=4##&! [+6&$'!##2'1+..! >,+.!7^heg=!!

Q+V!^I9cI!

H! E)H"#0"=4##&! [+6&$'!##2'1+..! >,+.!7^heg=!!
Q+V!^g9^^I!

e! K)HLM=4###&! [+6&$'!(&%#.E!,1E![+6&$'!
##2'1+..!

>,+.!7^heg=!
Q+V!^^9bH!

g! K)H"#NE)H4#)59#,G(4#O! U#-!Y+$<,B6#1! >,+.!7^heg=!Q+V!^^9g^:!
PB//!!7^hcI=!

b! 4}rR{2K+%4#&! [+6&$'!(-&.(&$'!7,/!##2'1+..=! >,+.!7^heg=!
Q+V.!_+9XgE!^^9ee!

c!
4}R{2`}R2+! @V&$$&$'!+1,B$%! >,+.!7^heg=!!

Q+V!c9g^!

X! "'OP"M3"P"O7+)!
7,$!P##1!T.2+$%=!

L+..+'#!K#(-##$!&.2+$%.! Boas 

(1934) 

Map 6.46; 

SS 
_! =OM(@"=4#&1 [+6&$'!-)&(#!##2'1+..! >,+.!7^heg=!

Q+V.!c9^egE!c+9e^!

h! QM3!+)R"7+)! @+$%?!K#+<)!+(!V,&$(!
!

>,+.!7^heg=!Q+V.!^^9^IE!
_9H_:!PU!

^I! !"#p-+$R`(.r+!
 

"1?&$'!(,!',!+K,+1%9!!
3$,-$!+.!\1+..?!L,&$(E!
A,1*,1+$(!T9!

>,+.!7^heg=!Q+V.!_9^XE!
_+9Xe:!JPE!P@@E!APE!RJE!
\AE![>E!R[!8JE!R`V#%!

^^! Q&*4-+*2&.!! Y&22+'#!T.2+$%! QQ!

^H! \-+?+.%B*.!! \&2/,1%!T.2+$%! PU!

^e! [#'+*{.!! [,V#(,-$! AP!

^g! ! A+*VK#22!N&6#1! NPE!PPE!RA!

^b! ".+5`&.!! M,1(!NBV#1(! J[E!\[E!R`V#%!

^c! ! L)&22&V.!J1*! P>!

^X! ! Z+<4.,$!>+?! P>!

^_! ! U&*V4&.)!N&6#1! [>!

^h! F+2&.! J2#1(!>+?E!A,1*,1+$(!T9! [>!

HI! ! [#1&,(!>+?E!aB+%1+!T9! R`V#%!

H^! ! ]+&+((!>+?E!aB+%1+!T9! R`V#%!

HH! ! M,1-+1%!T$2#(! R`V#%!

He! ! 3,V1&$,! "UE!R`V#%!

Hg! ! 3+?$#5.!V#$&$.B2+! R`V#%!

Hb! ! ",/&$,! ZQE!R`V#%!

Hc! ! A,*,`! R`V#%!

HX! ! [?+<&$()#!>+?E!aB+%1+!T9! R`V#1&*#$(!^!

H_! ! ".+--+..#$! R`V#1&*#$(!H!



! gH

H9g9^ AB2(B1+2!.&'$&/&<+$<#!,/!ts’áts’ayem!

H9g9^9^ Ts’áts’ayem &$!()# 2&(#1+(B1#!

R#2'1+..!&.!ts’áts’ayem!7V1,$,B$<#%!(.5+)(C(.5+)C?#*=!&$!3-+45-+2+E!+$%!()#!

)+16#.(&$'!.(&<4!&.!+!k’elpaxu 7V1,$,B$<#%!4&2CK+C?B=E!+.!-1&((#$!&$!()#!>,+.!+$%![B$(!

7^hH^=!Ethnology of the KwakiutlE!+$%!<,$/&1*#%!K?!<,$(#*V,1+1?!#2%#1.!&$!()&.!.(B%?9!

J$!&*V,1(+$(!<2B#!(,!()#!&*V,1(+$<#!,/!##2'1+..!&$!()#!3-+4-+4+5-+4-!-,12%!&.!&$!()#!

>,+.!+$%![B$(!Ethnology of the KwakiutlE!^hH^!7V1,6&%#%!&$!JVV#$%&`!A=9!T$!()&.!(#`(E!+!

3-+4-+4+5-+4-!<,$.B2(+$(!%#.<1&K#%!(,!\#,1'#![B$(!()#!*+$5.!(+.4!,/!*+4&$'!()#!V,2#!

/,1!'+()#1&$'!##2'1+..E!()#!-,*+$5.!(+.4!,/!)+16#.(&$'!()#!##2'1+..E!+$%!),-!&(!-+.!#+(#$9!!

")#!V,2#!-+.!*+%#!/1,*!+!<B16#%E!/2#`&K2#!)#*2,<4!.+V2&$'!7Tsuga heterophylla=9!!J22!

()#!K+14!-+.!.(1&VV#%!+$%!()#!V,2#!-+.!(+4#$!),*#!(,!K#!-,14#%!-&()!%##1!(+22,-!,6#1!

()#!/&1#!K#<+B.#!n)#!-&.)#.!&(!(,!K#!K1&((2#!+$%!.(&//o!7^bc=9!!")#!+<(B+2!)+16#.(&$'!,/!()#!

##2'1+..!&.!+2.,!%,<B*#$(#%:!()&.!-+.!+!-,*+$5.!(+.49!!n])#$!-&$(#1!&.!V+..#%E!()#$!+22!

()#!-,*#$!'#(!1#+%?!(,!(-&.(!##2'1+..so!7b^I=9!!S$!()#!.V1&$'!(&%#!+!-,*+$!-,B2%!(+4#!

)#1!p##2'1+..!'+()#1&$'!<+$,#5!+$%!()#!p##2C'1+..!(-&.(&$'!.(&<45!()+(!)#1!)B.K+$%!)+%!

/+.)&,$#%!/,1!)#1!(,!+!V2+<#!-)#1#!.)#!4$#-!()#!##2'1+..!-+.!()&<4!+$%!()#!.#%&*#$(!

.+$%?9!!@)#!-,B2%!.#<B1#!()#!6#..#2!-&()!+!<#%+1!K+14!1,V#!+((+<)#%!(,!+!.(,$#!+$<),19!!T$!

()&.!1#<,1%E!&(!&.!&*V2&#%!()+(!#+<)!(,,2!.)#!B.#%q()#!K,+(E!()#!V+%%2#E!()#!)+(E!()#!.(&<4q!

-+.!*+%#!.V#<&/&<+22?!/,1!##2'1+..!)+16#.(&$'9!!@)#!-,B2%!VB.)!()#!(-&.(&$'C.(&<4!&$(,!()#!

-+(#1!+$%!(-&.(!&(!B$(&2!.)#!<,B2%$5(!(-&.(!+$?!*,1#E!()#$!VB22!&(!BV9!!T$!()#!<+$,#!.)#!

-,B2%!V1#V+1#!()#!##2'1+..!K?!(+4&$'!+!p.V+$5!,/!##2'1+..!+1,B$%!()#!1,,(.9^I!")#!-,*+$!

-,B2%!1&$.#!()#!##2'1+..!,//!&$!()#!.+2(-+(#1E!/,2%&$'!&(!&$(,!(-,!.V+$.E^^!()#$!K1#+4!,//!()#!

(,V!2#+6#.!+$%!()1,-!()#*!+-+?9!!")&.!V1,<#..!-,B2%!K#!1#V#+(#%!-&()!*,1#!##2'1+..!

B$(&2!()#!(&%#!<+*#!BVE!()#$!.)#!-,B2%!V+%%2#!),*#!(,!)#1!)B.K+$%!-&()!)#1!)+16#.(9!!

GV,$!+11&6+2!.)#!-,B2%!<+22!(,!)#1!)B.K+$%!(,!&$6&(#!p)&.!(1&K#5!(,!<,*#!pV##25!()#!

ts’áts’ayem9!!")#!)B.K+$%!-,B2%!V1#V+1#!()#!),B.#!/,1!'B#.(.E!.V1#+%&$'!#B2+<),$!,&2!

wThaleichthys pacificusx!%&.)#.!,B(!K#.&%#!*+(.!(,!.&(!,$9!!S$<#!()#!(1&K#!-+.!+..#*K2#%E!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^I[#2#$!A,%#1#!7^hccK=!-1&(#.!+K,B(!+!p.),1(!.V+$5!+$%!+!p2,$'!.V+$5!+.!3-+4&B(2!*#+.B1#*#$(.0!()#!.),1(!
.V+$!&.!/1,*!()#!()B*K!(,!()#!(&V!,/!()#!&$%#`!/&$'#1E!()#!2,$'!.V+$!&.!()#!/B22!.(1#(<)!,/!()#!)+$%9!!")#.#E!+.!
-#22!+.!/&$'#1!-&%().E!.)#!-1&(#.E!-#1#!<,$.&%#1#%!+!.(+$%+1%!*#+.B1#*#$(!7^_=9!!P+&.?!@#-&%C@*&()!
/B1()#1!#`V2+&$#%!7.##!.#<(&,$!H9g9^9e=9!!!
^^!"-,!#2%#1.!/1,*!J2#1(!>+?!1#*#*K#1#%!()&.!V1+<(&<#9!



! ge

()#!?,B$'!*#$!-#1#!+.4#%!(,!',!%,-$!+$%!<,22#<(!()#!##2'1+..!/1,*!()#!<+$,#!+$%!K1&$'!

&(!BV!(,!()#!),B.#!+$%!VB(!&$!/1,$(!,/!()#!,()#1!*#$9!!")#?!-,B2%!.&(!/,B1!(,!+$!,&2!%&.)!+$%!

#+<)!'B#.(!-,B2%!V&<4!BV!/,B1!V&#<#.!7.),,(.=!,/!##2'1+..!+$%!(+4#!,//!()#!.*+22!1,,(.9!!

")#$!,$!#+<)!.),,(!()#?!V##2#%!,//!()#!,B(#1!2#+6#.!%,-$!(,!()#!.,/(!&$$#1!2#+/!V+1(.9!!

])#$!#+<)!V&#<#!)+%!K##$!V##2#%!2&4#!()&.!()#?!-#1#!2&$#%!BV!+$%!(,1$!(,!()#!.+*#!2#$'()E!

()#$!(,1$!+'+&$!(,!*+4#!#&')(!V&#<#.9!!")#.#!#&')(!V&#<#.!-#1#!()#$!(-&.(#%!(,'#()#1!&$(,!+!

2&((2#!KB$%2#!+$%!%&VV#%!&$(,!()#!#B2+<),$!,&2!+$%!<,$.B*#%9^H!!J/(#1-+1%.!()#!*#$!

-,B2%!(+4#!()#&1!2#/(,6#1!##2'1+..!),*#!(,!()#&1!-&6#.!&$!()#&1!1#.V#<(&6#!),B.#.9!!n")+(!&.!

()#!##2C'1+..!V##2&$'!/#+.(!'&6#$!(,!*+$?!(1&K#.E!for it is the food of the first people in the 

time of the first Indians of the mythical period.  Therefore an eelgrass feast is a valuable 

feast given by a man”!w&(+2&<.!+%%#%!/,1!#*V)+.&.x9!!

")&.!%#.<1&V(&,$!&$%&<+(#.!'1#+(!<B2(B1+2!&*V,1(+$<#!,/!##2'1+..!/,1!()#!

3-+4-+4+5-+4-!&$!(1+%&(&,$+2!(&*#.9!!")#!/&$+2!.(+(#*#$(!&.!#.V#<&+22?!&$(1&'B&$'0!()+(!

##2'1+..!-+.!+!/,,%!,/!()#!*?()&<+2!/&1.(!V#,V2#!&$%&<+(#.!&(!-+.!)&')2?!<B2(B1+22?!+$%!

V#1)+V.!.V&1&(B+22?!&*V,1(+$(E!+$%!6#1?!6+2B+K2#!/,1!()#!.(+(B.!,/!+!*+$9!!!

")&.!+<<,B$(!V1,6&%#%!+!K#'&$$&$'!/1+*#-,14!/,1!*?!OB#.(&,$.!+$%!1#.#+1<)!

+K,B(!##2'1+..!)+16#.(&$'!+$%!B.#9![,-#6#1!&(!1+&.#.!*+$?!OB#.(&,$.!+K,B(!#`+<(!

*#(),%,2,'?!,/!)+16#.(&$'!+$%!#+(&$'E!()#!(&*&$'!,/!)+16#.(E!2,<+(&,$.!,/!)+16#.(E!#`(#$(!

+$%!+*,B$(.!)+16#.(#%E!+$%!#.V#<&+22?!()#!*?(),2,'?!.B11,B$%&$'!()&.!p/,,%!,/!()#!/&1.(!

V#,V2#.95!!J.!T!&$(#16&#-#%!#2%#1.E!T!+2.,!$,(&<#%!.,*#!.*+22!%&//#1#$<#.!K#(-##$!

<,$(#*V,1+1?!#2%#1.5!V1,(,<,2.!+$%!()#!>,+.C[B$(!1#<,1%9!!")#!R$'2&.)!(1+$.2+(&,$!&$!

Ethnology of the Kwakiutl!K?!>,+.!+$%![B$(!7^hH^=!&.!+<<,*V+$&#%!K?!()#!,1&'&$+2!

3-+45-+2+!(1+$.<1&V(&,$9!!M+*&2&+1!-&()!()#!/+<(!()+(!*#+$&$'.!,/(#$!'#(!2,.(!&$!

(1+$.2+(&,$E!P19!P+&.?!@#-&%C@*&()E!+!3-+45-+2+!2+$'B+'#!#`V#1(E!1#C(1+$.2&(#1+(#%!()#!

,1&'&$+2!3-+45-+2+!/1,*!()&.!(#`(!/,1!<,*V+1&.,$!-&()!()#!R$'2&.)!6#1.&,$!()#?!V1#.#$(#%!

&$!^hH^9!!")#!#$(&1#!1#C(1+$.2&(#1+(&,$!&.!V1#.#$(#%!&$!JVV#$%&`!A9!!P+&.?5.!1#C

(1+$.2&(#1+(&,$!<,$(+&$.!*+$?!&$(#1#.(&$'!%&.<1#V+$<&#.!/1,*!()#!>,+.C[B$(!R$'2&.)!

(1+$.2+(&,$9!!!J!/B22!+$+2?.&.!,/!()#.#!%&//#1#$<#.E!(,!'&6#!%#(+&2!(,!()#!#()$,K,(+$?!,/!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^H])#$!()#!V2+$(.!-#1#!<,22#<(#%!+$%!V##2#%!/,1!()&.!.(B%?E!&(!-+.!+VV+1#$(!()+(!#&')(!V&#<#.!,/!##2'1+..!
KB$%2#%!(,'#()#1!-,B2%!)+6#!&$!/+<(!*+%#!OB&(#!+!2+1'#!KB$%2#E!+$%!()&.!OB+$(&(?!#+(#$!+(!,$<#!*&')(!$,(!K#!
+<<B1+(#E!+.!()&.!-,B2%!K#!<)+22#$'&$'!(,!%&V!+$%!#+(9!!!!
!



! gg

##2'1+..E!+$%!+.!+!<+.#!.(B%?!,/!()#!<)+22#$'#.!+$%!*&.C<,**B$&<+(&,$.!,/!#()$,'1+V)?E!

1#<,1%&$'!+$%!1#.#+1<)E!&.!6#1?!$#<#..+1?!&$!()#!/B(B1#9!

H9g9^9H Ts’áts’ayem!V1,(,<,2.!

L1+<(&<#.!,/!)+16#.(&$'!+$%!#+(&$'!ts’áts’ayem!+1#!$,(!-&%#2?!1#*#*K#1#%9!@,*#!

<,$.B2(+$(.!1#*#*K#1#%!##2'1+..!/1,*!-)#$!()#?!-#1#!<)&2%1#$!,1!?,B().E!eICcI!?#+1.!

+',9!!@#6#1+2!<,$(#*V,1+1?!#2%#1.!1#<+22#%!&(!-+.!,$2?!()#!n,2%!V#,V2#o!-),!'+()#1#%!

##2'1+..!-)#$!()#?!-#1#!?,B$'!<)&2%1#$9!J.!$,(#%!V1#6&,B.2?E!*?!V1&*+1?!<,$.B2(+$(E!

A)&#/!J%+*!P&<4E!-+.!()#!,$2?!.,B1<#!,/!+!<,*V2#(#E!/&1.(!)+$%!+<<,B$(!,/!()#!V1,<#..!

/1,*!.(+1(!7*+4&$'!()#!(,,2!7()#!k’elpaxu=!/,1!(-&.(&$'=!(,!()#!/&$&.)!7()#!-+?!(,!V##2!+$%!

#+(!ts’áts’ayem=9!![#!)+16#.(#%!&(!&$(,!()#!^hcI.!+$%!pXI.:!)#!+$%!)&.!/+*&2?!-,B2%!.(,V!

+$%!'#(!ts’áts’ayem!/1,*!()#&1!/&.)&$'!K,+(!,$!()#&1!-+?!),*#!(,!3&$'<,*#!T$2#(9^e!!![&.!

+<<,B$(!,/!ts’áts’ayem!'+()#1&$'!&.!()#!*,.(!1#<#$(!1#V,1(#%!(,!*#9!!>?!()#!(&*#!T!K#'+$!

/&#2%-,14!&$!Q+?!HIIbE!)+16#.(&$'!ts’áts’ayem!-+.!.,*#()&$'!()+(!$,!,$#!)+%!V1+<(&<#%!

&$!.#6#1+2!%#<+%#.9!

Zostera marina!&.!V)#$,2,'&<+22?!/2#`&K2#E!+$%!()#1#!&.!*B<)!%#K+(#!+.!(,!),-!(,!

%&.(&$'B&.)!-)#()#1!%&//#1#$(!V)#$,2,'&#.!K#(-##$!V,VB2+(&,$.!+1#!%B#!(,!#$6&1,$*#$(+2!

/+<(,1.!,1!,1!(,!'#$#(&<+22?!%&.(&$<(!6+1&+$(.E!,1!#<,(?V#.9!!A,$.B2(+$(.!.+&%!()+(!()#!

ts’áts’ayem!()#?!B.#%!(,!)+16#.(!)+%!-&%#!2#+6#.!+$%!2+1'#!1)&D,*#.E!+$%!K+.#%!,$!()#&1!

%#.<1&V(&,$.!<,B2%!K#!,/!()#!#<,(?V#!Z. marina phillipsii ,1!V#1)+V.!#6#$!latifoliaE!

+<<,1%&$'!(,!>+<4*+$5.!4#?!7^hh^=9!![,-#6#1E!(,!<,$/&1*!()&.E!/B1()#1!.(B%?!,/!%&.(&$<(!

6+1&+$(.!&.!$##%#%0!&%#$(&/&<+(&,$!,/!%&//#1#$(!(?V#.!K?!#2%#1.!+.!-#22!+.!+$!&$!%#V()!.B16#?!

,/!()#!6+1&+$(.!/1,*!2,<+(&,$.!-)&<)!-#1#!)&.(,1&<+22?!)+16#.(#%9!!!T$!()&.!.(B%?!T!%,!$,(!

%&.(&$'B&.)!6+1&+$(.!-&()&$!Zostera marinaE!KB(!+22B%#!(,!()#!.&D#!,/!()#!.V#<&*#$!+$%!

<,**#$(.!/1,*!()#!#2%#1.9!JVV#$%&`!R!%,#.!1#/#1!(,!V,..&K2#!6+1&+$(.!,/!Z. marina9!!!!!

!

Women’s work!

nQ?!'1+$$?!B.#%!(,!'#(!&(!wts’áts’ayemx9!!Q?!*B*!+$%!'1+$$?!-#1#!'1#+(!/,1!

',&$'!,B(9!!")#?!(+B')(!*#!2,(.!+K,B(!&(o^g!7R()#2!J2/1#%=9!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^e!J%+*!P&<4E!U,6#*K#1!Hh()E!HIIg9!
^g!R()#2!J2/1#%E!Q+1<)!^IE!HIIg!



! gb

"-#26#!,/!()#!^X!<,$.B2(+$(.!&$!*?!.(B%?!2#+1$#%!+K,B(!ts’áts’ayem!/1,*!()#&1!

'1+$%*,()#1.E!*,()#1.E!,1!+B$(.9!!T$!,B1!<,$(#*V,1+1?!#2%#1.5!'#$#1+(&,$!),-#6#1E!*#$!

)+16#.(#%!ts’áts’ayem!(,,9!!])&2#!&(!-+.!()#!,2%#1!-,*#$5.!&$&(&+(&6#E!+.!+!K,?!J%+*!

P&<4!-,B2%!1,-!()#*!,B(!+$%!(-&.(!()#!##2'1+..!BV!/,1!()#*!(,!#+(!&$!()#!K,+(9!![#2#$!

>#+$.!1#<,B$(#%E!nP+&.?E!P,%,E!J26&$E!@(#6&#E![#1*+$E!#6#1?K,%?!B.#%!(,!',9!!T(!-+.!

.,*#()&$'!-#!B.#%!(,!2&4#!%,&$'9!]#!B.#%!(,!',!,B(!,$!+$!,B(K,+1%9o^b!!",*!U#2.,$!B.#%!

(,!)+16#.(!&(!/,1!/,,%!+$%!+2.,!<B(!+!.-+()!,/!2#+6#.!,B(!&$!,1%#1!(,!<1#+(#!+!<)+$$#2!(,!

<+(<)!()#!/&.)E!+.!V#1!)&.!'1+$$?5.!&$.(1B<(&,$.9!!P+$&#2!>&22?!.+&%!()+(!)#!)#+1%!()+(!&$!

L)&22&V.5!J1*E!-)#1#!()#!##2'1+..!&.!%##V#1E!?,B$'!K,?.!-),!-#1#!',,%!+(!.-&**&$'!

-,B2%!K#!.#$(!(,!%&6#!/,1!&(9!![&.!'1+$%/+()#1!B.#%!(,!'+()#1!&(!&$!",V+D#![+1K,B19!!@+1+)!

@+*V+1#5.!/+()#1!-+.!()#!,$#!-),!-,B2%!)#+%!,B(!&$!()#!K,+(!(,!'#(!&(!$#+1!M,1(!NBV#1(9!!!

!

Timing 

J22!()#!<,$.B2(+$(.!1#*#*K#1#%!()+( ts’áts’ayem!-+.!)+16#.(#%!&$!()#!.V1&$'E!+$%!

/,B1!<,$.B2(+$(.!.V#<&/&#%!()#!*,$()!,/!Q+?!+.!()#!(&*#!/,1!)+16#.(9!J%+*!P&<4!+$%!)&.!

/+*&2?!B.#%!(,!'#(!&(!,$!A,1*,1+$(!T.2+$%!-)#$!()#?!2#/(!3&$'<,*#!T$2#(!+$%!<+*#!/,1!()#!

Q+?!Hg()!@V,1(.!P+?!+(!J2#1(!>+?9!!>#?,$%!Q+?!()#!1)&D,*#.!K#<,*#!-,,%?!+$%!

.(1&$'?E!+$%!+<<,1%&$'!(,![#2#$!>#+$.E!n()#?!2,.#!()#&1!(+.(#!-)#$!()#?!'#(!(,,!K&'9o^c!!

S$!()#!<,2%#1!]#.(!A,+.(!&$!aB+(.&$,E!-)#1#!()#!'1,-&$'!.#+.,$!*+?!K#'&$!.2&')(2?!

2+(#10!",*!U#2.,$!1#<+22#%!)+16#.(&$'!##2'1+..!&$(,!()#!*,$()!,/!ZB$#9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

T$!()#!.#<,$%!/&#2%!.#+.,$!7HIIc=E!)+16#.(&$'!#`V#%&(&,$.!/,1!()&.!.(B%?!(,,4!V2+<#!

/1,*!Q+?!^!&$!",/&$,!()1,B')!(,!Q+?!e^.(!&$!M,1(!NBV#1(9!!")1,B'),B(!()&.!(&*#/1+*#!()#!

##2'1+..!1)&D,*#.!)+16#.(#%!-#1#!'#$#1+22?!.-##(!+$%!(#$%#19!!J(!()#!#$%!,/!()#!.#+.,$E!

,$!A,1*,1+$(!T.2+$%!,$!Q+?!Hh()E!-)&2#!()#!##2'1+..!-+.!.(&22!.-##(E!()#!1)&D,*#.!-#1#!

+21#+%?!K#<,*&$'!.2&')(2?!/&K1,B.9!!")&.!-+.!.B1V1&.&$'E!+.!,B1!(&*&$'!-+.!1#2+(&6#2?!

.?$<)1,$,B.!-&()!-)#$!J%+*!-,B2%!)+6#!)+16#.(#%!&(!&$!()#!V+.(!C!()#!Q+?!@V,1(.!P+?!

-+.!+2-+?.!,$!()#!Hg()9!!!

!

 

!
^b![#2#$!>#+$.E!ZB$#!H^E!HIIc!
^c![#2#$!>#+$.E!ZB$#!H^E!HIIc!



! gc

Conditions for choosing harvesting location  

n")#?!%&%$5(!',!&$!()#!1,<4?E!$,(!&$!+!)+1%!V2+<#E!1+()#1!()#!.,/(!.+$%o^X!7@+1+)!

@+*V+1#=9!!T$!'#$#1+2E!V#,V2#!+..,<&+(#%!##2'1+..!-&()!.+$%?!K#+<)#.!,1!.+$%K+1.E!+$%!

,/(#$!-&()!<1+K.!+$%!<,<42#.9!!])&2#!)#!)+%!$,(!)+16#.(#%!&(!)&*.#2/E!A)+12&#!P+-.,$!

4$#-!&(!'1#-!&$!.)+22,-E!.+$%?!V2+<#.E!+$%!*#$(&,$#%!+!<,$$#<(&,$!(,!<2+*!%&''&$'!

'1,B$%.q)&.!V+1#$(.!-,B2%!',!,B(!/,1!##2'1+..!-)#$!()#?!-#$(!(,!%&'!<2+*.!&$!()#!

>1,B')(,$!J1<)&V#2+',^_9!!T(!-+.!+..,<&+(#%!-&()!<1+K.:!P+$&#2!>&22?!.+&%E!n-)#1#6#1!

()#1#!&.!+!1&6#1E!-)#1#!()#?!'#(!<1+K.E!()#1#5.!##2'1+..9!!s])#1#6#1!()#1#5.!<1+K.!?,B522!

/&$%!&(9o!^h![#2#$!>#+$.!(+24#%!,/!',&$'!(,!()#!U&*V4&.)!N&6#1!(,!'#(!<1+K.E!nKB(!-#!4&$%!

,/!/,1',(!+K,B(!()#!<1+K.!-)#$!-#!.+-!()#!##2'1+..9oHI!!S$#!#2%#1!B.#%!(,!'+()#1!##2'1+..!

+(!pEgisbalisE5!+!.+$%?!K#+<)9!!@)#!%&%!$,(!1#<+22!#`+<(2?!-)#1#!&(!-+.E!KB(!()#1#!+1#!

.#6#1+2!Egisbalis!2&.(#%!&$!>,+.5 Geographical Place Names of the Kwakiutl!7^heg=9!!!

>B(!V#,V2#!-#1#!<+1#/B2!(,!#`V2+&$!()+(!&(5.!$,(!fB.(!any!.+$%?!K#+<)!-)#1#!?,B!

<+$!)+16#.(!##2'1+..9!J%+*!P&<4!&$.(1B<(#%E!nF,B!<+$5(E!()#1#5.!,$2?!<#1(+&$!V2+<#.!-)#1#!

?,B!<+$!'#(!()#!#+(+K2#!,$#.9!!")#?51#!$,(!+22!#+(+K2#E!()+(!##2'1+..9!!F,B!)+6#!(,!4$,-!

()+(9oH^![#2#$!>#+$.!<,$/&1*#%0!n&(5.!w##2'1+..x!B.B+22?!()#!V2+<#.!-)#1#!&(5.!.+$%?E!$,(!

#6#1?!V2+<#!(),B')9o!S$#!,/!()#!<,$%&(&,$.!/,1!)+16#.(&$'!##2'1+..!&.!()+(!&(!&.!/1##!,/!

#V&V)?(#.!7,1'+$&.*.!()+(!'1,-!,$!()#!2#+6#.!2&4#!+2'+#E!K+1$+<2#.E!+$%!%&+(,*.=9!!

!

J$%!&(5.!,$2?!&$!<#1(+&$!V2+<#.!?,B!<+$!'#(!()#!<2#+1!ts’áts’ayem9!!F,B!
4$,-E!(),.#!,$#.!()+(!-#!.##!-)#$!-#!-#$(!,B(!-&()!P,$$+!w@(+B//#1x!+$%!
()#*E!()#?!-#1#!K1,-$&.)!<,2,B1!-&()!+!2,(!,/!/BDD!w#V&V)?(&<!'1,-()x!,$!
()#*9!J$%!-#!%,$5(!(,B<)!()+(9!!!ZB.(!()#!'1##$!,$#.E!6#1?!<2#+1s!s 

ts’áts’ayem5.!+K,B(!()+(!2,$'E!+K,B(!+!/,,(!+$%!+!)+2/!(,!(-,!/##(9!!J$%!&(5.!
',(!(,!K#!1#+2!<2#+1!'1##$9!!")+(!2#+6#.9HH!!7J%+*!P&<4=!
!

!
 

 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^X!@+1+)!@+*V+1#E!Q+?!e^E!HIIc!
^_!A)+12&#!P+-.,$E!S<(,K#1!^IE!HIIb:!,$#!<,$.&%#1+(&,$!-&()!()&.!<,**#$(!),-#6#1E!&.!()+(!<2+*.!+1#!B.B+22?!
)+16#.(#%!&$!-&$(#1(&*#E!-)&2#!##2'1+..!&.!.#+.,$!&.!Q+?9!
^h!P+$&#2!>&22&#E!ZB$#!HIE!HIIc!
HI![#2#$!>#+$.E!@#V(#*K#1!^_E!HIIc!
H^!J%+*!P&<4E!U,6#*K#1!HhE!HIIg!
HH!J%+*!P&<4E!U,6#*K#1!HhE!HIIg!



! gX

Methods of harvesting ts’áts’ayem 

"#<)$&OB#!^q)+16#.(&$'!-&()!()#!k’elpaxu!

!
s&$!()#!K&'!(&%#.!-#5%!fB.(!',!,B(!,$!()#!K#+<)!+$%!V&<4!&(E!&/!&(!)+VV#$.!(,!
K#!+!K&'!w2,-x!(&%#!-)#$!-#51#!,B(!()#1#E!+!K&'!1B$,B(!()#?!<+22!&(9!!>B(!&/!
$,(!-#5%!B.#!+!V,2#9!!")#?!<+22#%!&(!k’elpaxuE!p<+B.#!?,B!k’elpaE!?,B51#!
(-&.(&$'!()#!V,2#9!!T(5.!',(!(,!K#!+(!2#+.(!+K,B(!^HE!^g!/##(!2,$'9He!!
7J%+*!P&<4=!!!
!

])&2#!$,(!#6#1?,$#!1#*#*K#1#%!()#!3-+45-+2+!(#1*!/,1!()&.!)+16#.(&$'!(,,2E!(#$!

,/!()#!<,$.B2(+$(.!%#.<1&K#%!B.&$'!+!2,$'!(,,2!(,!(-&.(!##2'1+..9!![+16#.(&$'!+(!\1+..?!

L,&$(!,$!A,1*,1+$(!T.2+$%E!R()#2!J2/1#%!1#<+22#%E!n?,B!)+6#!(,!)+6#!+!2,$'!V,2#!+$%!

.-&$'!&(!BVE!fB.(!',!,B(!&$!+!<+$,#oHg9!![#2#$!>#+$.!+2.,!)+16#.(#%!ts’áts’ayem!/1,*!

\1+..?!L,&$(0!n()#?!)+%!+!V,2#E!+!(-,!V1,$'#%!V,2#E!()#?!B.#%!(,!.(&<4!&(!&$!()#!.+$%9!!

s?,B!.)+4#!&(!,//!()#!V,2#E!()#$!?,B!#+(!&(9!!]#!B.#%!(,!)+6#!+!K+.4#(!/B22E!?,B!4$,-!()#!

,2%!/+.)&,$#%!K+.4#(.oHb9!!@)#!-+.!()#!,$2?!#2%#1!-),!*#$(&,$#%!+!n(-,!V1,$'#%!V,2#Eo!

+$%!T!-+.!$,(!+K2#!(,!<2+1&/?!%#(+&2.!,/!()&.!(,,29!!@,*#!#2%#1.!-),!B.#%!+!(-&.(&$'!.(&<4!

%&%!$,(!1#*#*K#1!()#!3-+45-+2+!-,1%!/,1!&(E!KB(!/&6#!,/!()#*!1#<,'$&D#%!()#!-,1%!

k’elpaxu!+/(#1!&(!-+.!*#$(&,$#%9!!!

!

Q+4&$'!()#!k’elpaxu!!
!

J%+*!P&<4!-+.!()#!,$2?!<,$.B2(+$(!-),!4$#-!),-!(,!*+4#!()#!k’elpaxu!(,!(-&.(!

()#!##2'1+..E!+$%!%#*,$.(1+(#%!),-!(,!%,!&(!,$!Q+1<)!H_()E!HIIb9!!]#!%1,6#!BV!()#!1,+%!

K#)&$%!()#!>&'!aB+2&<B*![+(<)#1?!K#(-##$![,1$#!8+4#!+$%!()#!T$2+$%![&')-+?9!!

@+V2&$'.!+2,$'!()#!/,1#.(!1,+%!+$%!'1,-&$'!&$!()#!.)+%#E!-&()!/#-!K1+$<)#.E!+$%!.2,-!

'1,-&$'!-#1#!.<1B(&$&D#%!/,1!()#!%&*#$.&,$.!()+(!-#1#!nfB.(!1&')(Eo!+<<,1%&$'!(,!J%+*5.!

.V#<&/&<+(&,$.9!!")&.!(1+$.2+(#%!&$(,!+!)#*2,<4!.+V2&$'!+K,B(!b!<*!&$!%&+*#(#1!+$%!,/!

+K,B(!eXI!<*!(+229!!J%+*!.+&%!+!1#%!<#%+1!.+V2&$'!-,B2%!+2.,!K#!+<<#V(+K2#9!![#!.+&%!()+(!

()#!(+22!KB(!.4&$$?!.+V2&$'.!()+(!+1#!V#1/#<(!/,1!+!k’elpaxu *B.(!$,(!K#!<,22#<(#%!/1,*!+$!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
He!J%+*!P&<4E!U,6#*K#1!HhE!HIIg!
Hg!R()#2!J2/1#%E!Q+1<)!^IE!HIIb!
Hb![#2#$!>#+$.E!ZB$#!H^E!HIIc9!!T%#$(&/&<+(&,$!,/!()&.!4&$%!,/!pV+<4!K+.4#(5!&.!+$!&*V,1(+$(!.(B%?!(,!/B1()#1!)#2V!
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P+&.?q()#?!-#1#!$,(!2+1'#!#$,B')!+$%!()#!K#%!-+.!$,(!%#$.#!#$,B')!/,1!()#!(,,2!(,!K#!
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! b^

"#<)$&OB#!Hq)+16#.(&$'!K?!)+$%!

])&2#!>,+.!7^hH^=!%#.<1&K#%!B.&$'!+!k’elpaxuE!+!n(-&.(&$'!.(&<4oE!/1,*!+!<+$,#!+.!

()#!,$2?!-+?!,/!)+16#.(&$'!##2'1+..!7nU,-E!()+(!&.!+22!()+(!&.!(,!K#!.+&%!+K,B(!##2'1+..E!/,1!
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-1+V!&(!BV!.,!&(!%,#.$5(!'#(!%1&#%!,B(!,6#1$&')(s!KB(!*,.(!,/!()#!(&*#E!hhd!?,B!',(!(+!#+(!

&(!1&')(!+-+?9oHh!!J$,()#1!#2%#1!<,**#$(#%!,$!()&.!+.!-#22E!n?,B!<,B2%$5(!.+6#!&(E!?,B!)+%!
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Hunting perch in the meadows 
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Locations cited in the literature (sites 1-9 in Figure 2.3) 
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Sites described by consultants, but not visited in this study (sites 7, 10-19 in Figure 2.3)  

!
Deer Island, or "'OP"M3"P"O7+) (Site 7 in Figure 2.3) 
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Campbell River (Site 14 in Figure 2.3) 
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Phillips Arm and Jackson Bay (Sites 16 and  17 in Figure 2.3) 
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Sites visited for harvesting expeditions (sites 10, 20-26 in Figure 2.3) 

]+{-+(2R`(.r+ – Grassy Point (Site 10 in Figure 2.3) 
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V2+<#!<+22#%!\1+..?!L,&$(E!$#+1!J2#1(!>+?9!!"#‘wa$Exts!a9!!")#!$+*#!,/!
()+(!K+1E!&(5.!+!.+$%!K+1!(,-+1%.!()#!6#1?!(&VE!()#!U,1()!#$%!,/!A,1*,1+$(!
T.2+$%9bh!7J%+*!P&<4=!!
!

")#!/,1#*,.(!2,<+(&,$!/,1!##2'1+..!)+16#.(&$'!#$<,B$(#1#%!&$!&$(#16&#-.!-+.!+!

.+$%K+1!<&(#%!&$!>,+.5!'#,'1+V)?!<+22#% P"#‘wa$Exts!a!7M&'B1#!H9^^!$B*K#1!Xe:!@&(#!^I!

&$!M&'B1#!H9e=9!!@#6#$!<,$.B2(+$(.!)+%!)+16#.(#%!##2'1+..!+(!()&.!.&(#9!!S$!()#!<)+1(.!&(5.!

<+22#%!8#,$+1%!L,&$(E!KB(!#6#1?,$#!4$,-.!&(!+.!\1+..?!L,&$(E!-),.#!$+*#.+4#!&.!,$2?!

#6&%#$(!+(!2,-!(&%#!-)#$!()#!+KB$%+$(!Zostera marina!K#<,*#.!6&.&K2#9!!@#6#$!,/!()#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
bh!J%+*!P&<4E!U,6#*K#1!HhE!HIIg!



! cc

<,$.B2(+$(.!&$!()&.!.(B%?!'+()#1#%!##2'1+..!+(!()&.!2,<+(&,$9!!@(#6#$!>#+$.!.+&%!()#!/+.(!

<B11#$(!+(!\1+..?!L,&$(!&.!-)?!$,()&$'!+((+<)#.!(,!()#!2#+6#.E!-)&<)!*+4#.!\1+..?!L,&$(!+!

<2#+$!.,B1<#!,/!##2'1+..9cI!!"),B')!)#!4$#-!()#!$+*#!,/!()#!.&(#E!J%+*!%&%!$,(!4$,-!

-)+(!()#!$+*#!*#+$(9!!T(!&.!(1+$.2+(#%!&$!>,+.5!\#,'1+V)&<+2!L2+<#!U+*#.!7^heg=!+.!

p(1?&$'!(,!<,*#!+K,+1%95!!S$!%&.<B..&,$!-&()!2+$'B+'#!.V#<&+2&.(!@#-&%C@*&()E!+!*,1#!

+<<B1+(#!(1+$.2+(&,$!&.!p),V&$'!(,!<,*#!+K,+1%:5!()#!-,1%!<,*#.!/1,*!pwatagilla’q(,!

-&.)!,1!),V#!/,1!.,*#()&$'c^9!!!])&2#!>,+.!<&(#.!.#6#1+2!,()#1!$+*#.!()+(!1#/#1!(,!

##2'1+..!&$!)&.!L2+<#!U+*#.E!,$2?!\1+..?!L,&$(!-+.!4$,-$!K?!()#!<,$.B2(+$(.9!!!

S$!Q+?!Hh()E!HIIc!J%+*E!NB..#22!+$%!>+11?!P&<4E!()1##!'#$#1+(&,$.!,/!()#!

/+*&2?E!)+16#.(#%!##2'1+..!+'+&$!+(!\1+..?!L,&$(9!!U,1*+$!@(+B//#15.!.#&$#!K,+(!+$%!.4&//!

K1,B')(!B.!(,!()#!.+$%K+19!!]#!/,B$%!()#!V,&$(!<,6#1#%!&$!()#!2+1'#!##2'1+..!-#!)+%!K##$!

2,,4&$'!/,1!7V,..&K2?!()#!phillipsii!6+1&+$(!,/!Z. marina=E!.##!M&'B1#!g9^E!KE!V+'#!^eb9!!

L2+$(.!-#1#!6#1?!%#$.#E!+$%!*+$?!.V+%&<#.!-#1#!&$!K2,,*9!!")#!2#+6#.!-#1#!<,6#1#%!&$!

VB1V2#C1#%%&.)!.#+-##%!1#.#*K2&$'!()#!+2'+2!#V&V)?(#!Smithora naiadumE!.##!M&'B1#!g9eE!

+E!V+'#!^eX9!!J%+*!P&<4!1#*#*K#1#%!()#!2#+6#.!K#&$'!<2#+$!K#/,1#9!![#!)+%$5(!.##$!()&.!

.#+-##%!'1,-&$'!,$!()#*!K#/,1#:!)#!)?V,()#.&D#%!()+(!V#1)+V.!&(!-+.!+!K&(!2+(#!&$!()#!

.#+.,$!7&(!-+.!Q+?!Hh()!+$%!B.B+22?!)#5%!K#!)#1#!+1,B$%!()#!Hg()!/,1!()#!J2#1(!>+?!@V,1(.!

P+?=9!!!

G.&$'!()#!k’elpaxuE!+$!+KB$%+$<#!,/!()&<4E!<,&2#%!##2'1+..!-+.!,K(+&$#%!#+.&2?9!

")#!)&')!%#$.&(?!,/!2+1'#!V2+$(.E!+$%!()#!.,/(E!.+$%?!.#%&*#$(!*+%#!/,1!&%#+2!<,$%&(&,$.!
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()#1#!-)#$!&(!-+.!2&4#!()+(:!)#5%!+2-+?.!)+%!(,!B.#!()#!k’elpaxu9!!>B(!)#!&$%&<+(#%!()+(!&(!

-+.!,4+?!(,!V&<4!&(!+.!-#!-#1#E!&$!+K,B(!^H9b!<*!,/!-+(#10!()#!(&%#!-+.!,B(!OB&(#!/+1!+$%!

V&<4&$'!K?!)+$%!-+.!*,1#!#//&<&#$(9!!])#$!#+(&$'!()#*!-#!$,(&<#%!()#&1!.-##($#..E!KB(!

+2.,!()+(!()#!1)&D,*#.!-#1#!+!K&(!/&K1,B.E!&$%&<+(&$'!()+(!-#!-#1#!2+(#!&$!()#!.#+.,$9!!
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!
!
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cI!@(#6#$!>#+$.E!Q+?!HhE!HIIc!
c^!P+&.?!@#-&%C@*&()E!JB'B.(!H_E!HIIc!
!



! cX

Nimpkish River Mouth (also Site 10 in Figure 2.3) 

!

")1##!,/!()#!<,$.B2(+$(.!+2.,!1#*#*K#1#%!)+16#.(&$'!##2'1+..!+<1,..!/1,*!J2#1(!

>+?E!,$!Y+$<,B6#1!T.2+$%!$#+1!()#!*,B()!,/!()#!U&*V4&.)!N&6#19!S/(#$!-)&2#!(+24&$'!

+K,B(!##2'1+..!,()#1!,K.#16+(&,$.!+K,B(!()#!)#+2()!,/!()#!##2'1+..E!()#!.(+(#!,/!()#!

#$6&1,$*#$(!+$%!()#!1&.#!&$!()#!V,22B(+$(.!,/!()#!+1#+!-#1#!<,$6#?#%9!

J/(#1!.B16#?&$'!\1+..?!L,&$(!,B1!#`V#%&(&,$!<,$(&$B#%!(,!()#!*,B()!,/!()#!

U&*V4&.)!N&6#1E!-)#1#!()#!-+(#1!-+.!<,2%#19!!L1,2&/&<!K2+%#.!,/!Alaria!4#2V!+*,$'.(!()#!

##2'1+..!1#.B2(#%!&$!<,&2.!,/!##2'1+..!+$%!4#2V!,$!()#!k’elpaxu9!!")#!Zostera marina!-+.!

.*+22#1E!+$%!$,(!+.!+((1+<(&6#!+.!/,,%!+.!+(!\1+..?!L,&$(9!!")#!2#+6#.!-#1#!<,6#1#%!-&()!+!

%&//#1#$(!4&$%!,/!#V&V)?(#E!.&*&2+1!(,!()+(!+(!\1+..?!L,&$(9!!J!2,,4!+(!\1##$!T.2+$%!$#+1K?!

1#6#+2#%!6#1?!.*+22!##2'1+..!-&()!2,(.!,/!#V&V)?(#.!+$%!.#+-##%!'1,-&$'!,$!&(9!!T(!-+.!$,(!

+VV#(&D&$'!(,!J%+*!P&<49!!

!

".+5`&.!C!Fort Rupert (Site 15 in Figure 2.3)!

A)&#/!J2/1#%![B$(!)+%$5(!#+(#$!##2'1+..!)&*.#2/E!KB(!4$#-!()+(!n()#!,2%!V#,V2#!

B.#%!(,!'#(!&(!/1,*!1&')(!,B(!)#1#!wK#+<)!&$!/1,$(!,/!M,1(!NBV#1(x9ocH!![&.!-&/#!\2,1&+!

1#*#*K#1#%!6&.&(&$'!)#1!'1+$$?!&$!M,1(!NBV#1(!+$%!n.)#5%!fB.(!',!,B(!,$!()&.!K#+<)oce!(,!

'#(!##2'1+..!/,1!()#!'1+$%<)&2%1#$9!!!S$!Q+?!e^.(E!HIIcE!J%+*!P&<4!+$%!T!<,22#<(#%!

##2'1+..!,$!()#!M,1(!NBV#1(!K#+<)!.(1+&')(!,B(!/1,*!@(,1?!>#+<)!N,+%!,$!()#!2,-!(&%#!

72,-!,/!I9_*=9!")#!K#+<)!,/!M,1(!NBV#1(!&.!6+.(!+$%!+(!2,-!-+(#1!,$#!)+.!(,!-+24!/,1!+!

2,$'!(&*#!(,!1#+<)!()#!##2'1+..!+(!()#!#%'#!,/!()#!-+(#19!")#!.)+22,-#.(!##2'1+..!-+.!()#!

(&$?!&$6+.&6#!Zostera japonica9!!M+1()#1!,B(!()#!##2'1+..!-+.!2+1'#1E!.*+22!(,!*#%&B*!

.&D#%!Zostera marina V2+$(.:!()#?!2,,4#%!2&4#!()#!typica!6+1&+$(!7M&'B1#!g9e+=9!!M2,B$%#1C

.)+V#%!%#V1#..&,$.!+$%!()#!<,B$(2#..!.)#22.!+$%!),2#.!,/!<,<42#.!+$%!),1.#<2+*.!

&$%&<+(#%!)&')!K&,*+..9!!")#!1)&D,*#.!-#1#!%&//&<B2(!(,!)+16#.(9!!")#?!'1#-!6#1?!%##V!

+$%!.(1+&')(!%,-$!71)&D,*#.!B.B+22?!'1,-!),1&D,$(+22?!fB.(!K#2,-!()#!.B1/+<#!,/!()#!

.#%&*#$(=9!![,-#6#1E!()#!1)&D,*#.!-#1#!$,(!K1&((2#9!!])&2#!()#!V2+$(.!)+16#.(#%!-#1#!,/!

+6#1+'#!Zostera marina!6+19!typica!.&D#E!()#?!-#1#!$,(!.+(&./+<(,1?!(,!J%+*!,1!@+1+)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
cH!A)&#/!J2/1#%![B$(E!Q+?!e^E!HIIc!
ce!\2,1&+![B$(E!Q+?!e^E!HIIc!
!



! c_

@+*V+1#E!+$!_c!?#+1C,2%!#2%#1!-),!2&6#%!&$!M,1(!NBV#1(9!!])#$!T!.),-#%!()#*!(,!)#1!.)#!

.+&%E!n")#?!-#1#!-+?!K&''#1!()+$!()+(E!(),.#!+1#!K+K&#.ro!  

 

Quatsino Sound: Entrance to Forward Inlet (Site 22); Koprino (Site 23); Kayne’s 

Peninsula (Site 24 in Figure 2.3)!
!

A)&#/!A,B$<&2,1!",*!U#2.,$!B.#%!(,!)+16#.(!##2'1+..!1&')(!,B(!&$!/1,$(!,/!()#!

6&22+'#!-)#1#!)#!'1#-!BVE!$#+1!()#!U+11,-.0!nF,B!4$,-E!()#1#!-+.!##2'1+..!+22!,6#1!()#!

V2+<#9o![#!%&%$5(!1#*#*K#1!()#!3-+45-+2+!-,1%!/,1!##2'1+..!1#+%&2?9!!J.!+!<)&2%!)#!

/,22,-#%!)&.!'1+$%V+1#$(.5!&$.(1B<(&,$!(,!',!+$%!VB22!&(!BV!K?!)+$%!,$!()#!2,-!(&%#E!+.!

*,.(!,/!()#!(&*#!&$!Q+?!+$%!ZB$#!()#?!<,B2%!)+16#.(!&(!K?!)+$%9!!>B(!.,*#(&*#.!()#!(&%#!

-,B2%$5(!K#!2,-!#$,B')E!+$%!)#5%!K#!V1,*V(#%!K?!)&.!'1+$%*,()#1!(,!',!,B(!-&()!+!K,+(!

+$%!B.#!)&.!*#(+2!2&$'<,%!.V#+1!(,!(-&.(!&(E!fB.(!2&4#!+!k’elpaxu9!nsJ(!()#!(&*#E!&(!w()#!

##2'1+..x!-+.!+!2,(!<2,.#1!(,'#()#19!!J$%!+22!?,B5%!%,!&.!.(&<4!&(!+2,$'.&%#!()#!##2'1+..E!+$%!

()#$!fB.(!(B1$E!?,B!4$,-E!.(+1(!(-&.(&$'!()#!V,2#!1&')(!BV!,$!()#!(,V9!s]#!B.#%!(,!fB.(!

)+6#!(,!fB.(!%1,V!+$!+$<),1E!,B(!/1,$(9!T(!+22!%#V#$%.!,$!-)&<)!-+?!()#!(&%#!-+.!',&$'E!

+$%!()#$!?,B!-#1#!fB.(!1&')(!()#1#E!+K,6#!&(9ocg!

! Q+?!Hb()E!HIIb!J%+*!P&<4!+$%!T!)#+%#%!BV!(,!aB+(.&$,!(,!)+16#.(!##2'1+..!-&()!)&.!

,2%!/1&#$%!A)&#/!",*!U#2.,$9!!S$!+!PMS!K,+(!.4&VV#1#%!K?!Z+&*#!L#VV#1!-#!)#+%#%!,B(!

()1,B')!()#!U+11,-.!,$!()#!6#1?!2,-!(&%#9!!")#1#!-+.!2+1'#E!()&<4!Zostera marina!

#6#1?-)#1#:!+!2,(!,/!&(!-+.!#`V,.#%9!!J%+*!.+&%!)#!)+%!$#6#1!.##$!ts’áts’ayem!()+(!?,B!

)+6#!(,!)+16#.(!K?!)+$%q)#!+2-+?.!B.#%!+!k’elpaxu9!!>B(!",*!U#2.,$!.+&%!()+(!V&<4&$'!

##2'1+..!K?!)+$%!-+.!$,1*+2!&$!aB+(.&$,9!!!

!

Beyond Kwakwaka’wakw territory:  Tofino - (Site 25 in Figure 2.3) 

T$!"2+C,COB&C+)(!(#11&(,1?E!&$!",/&$,E!T!.V,4#!-&()!"2+C,COB&C+)(!<+16#1!Z,#!Q+1(&$9!!

[#!1#*#*K#1#%!n()#!,2%!2+%?Eo!)&.!/+()#15.!+B$(E!-,B2%!)+16#.(!##2'1+..!1&')(!&$!/1,$(!,/!

()#!6&22+'#!,/!SV&(.+)(E!+(!()#!-+(#15.!#%'#!&$!.)+22,-!-+(#19!nT5*!$,(!.B1#!&/!+$?,$#!#2.#!

%&%!&(E!T!-+.!fB.(!+!4&%!+$%!%&%$5(!$,(&<#9ocb!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
cg!",*!U#2.,$E!Z+$B+1?!h()E!HIIc!
cb!Z,#!Q+1(&$E!Q+?!^E!HIIc!
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Q+?!^.(E!HIIc!Z,#5.!%+B')(#1!\&.#2#!Q+1(&$E!Z#$!LB4,$#$E!P+6&%!@(1,$'*+$!+$%!T!

<+$,#%!,B(!&$!\&.#2#5.!(1+%&(&,$+2!UBBC<)+)C$B2()!<+$,#!(,!()#!.+$%K+1!K#(-##$!SV&(.+)(!

+$%!",/&$,!(,!)+16#.(!##2'1+..9!")#!.+$%K+1!-+.!()#!,$2?!V2+<#!()#!2,<+2.!(),B')(!&(!

-,B2%!K#!<2#+$!#$,B')!K#<+B.#!()#!.#-+'#!'#(.!.(B<4!&$!()#!&$2#(.9!]#!V+%%2#%!&$(,!()#!

-&$%!(,-+1%.!@(BKK.5!T.2+$%!+$%!)+16#.(#%!V2+$(.!+(!()#!.+$%K+1!$#+1!N+<<,,$!T.2+$%E!

+<1,..!/1,*!SV&(.+)(!+$%!",/&$,9!!")#!.+$%K+1!-+.!V+1(2?!,B(!,/!()#!-+(#1!72,-!,/!I9g!*=!

<,6#1#%!&$!2+1'#!##2'1+..9!!T(!-+.!(,,!-&$%?!(,!B.#!()#!k’elpaxu9!!]#!',(!,B(!,$!()#!

.+$%K+1!(,!)+16#.(!K?!)+$%!&$!+!/#-!<#$(&*#(1#.!,/!-+(#1!+.!Z,#!Q+1(&$5.!'1#+(!+B$(!)+%!

%,$#9!!L2+$(.!-#1#!2+1'#0!'1,-()!-+.!.*+22!B$(&2!()#!*,.(!1#<#$(!()1##!&$(#1$,%#.E!

&$%&<+(&$'!()#!.(+1(!,/!()#!'1,-()!.#+.,$!+K,B(!+!*,$()!#+12&#19!!N)&D,*#!&$(#1$,%#.!-#1#!

+K,B(!(-,!/&$'#1C-&%().!&$!2#$'()!+$%!V#$<&2!()&<4$#..!&$!-&%()9!!8#+6#.!-#1#!-&%#!+$%!

<2#+$!,/!#V&V)?(#.E!V#1)+V.!%B#!(,!()#!#`(1#*#!(&%#.!+$%!-&$%?!2,<+(&,$9!!")#1#!-#1#!

*+$?!/2,-#1&$'!V2+$(.:!.,*#!+.!2,$'!+.!^9b!*9!T(!+VV#+1#%!()+(!()#!*,1#!%#$.#!()#!V2+$(.!

-#1#E!()#!.*+22#1!()#?!-#1#9!!N)&D,*#.!2,,4#%!+VV#(&D&$'E!+$%!-#1#!6#1?!.-##(!&$!(+.(#9!

L2+$(.!-#1#!%&//&<B2(!(,!1#*,6#!K#<+B.#!()#?!'1#-!%##V!7+VV1,`&*+(#2?!Hb!<*=!&$!/&$#!

'1#?!.+$%9!!T!2+(#1!*#$(&,$#%!()&.!B$B.B+2!%#V()!,/!1)&D,*#.!(,!Z,#!Q+1(&$E!-),!.+&%!()+(!

+!.(,1*!()+(!-&$(#1!)+%!.)&/(#%!()#!-),2#!.+$%K+1:!()#!B$B.B+2!%#V()!,/!()#!V2+$(.!<,B2%!

K#!+!1#.B2(!,/!()+(9!"),B')!.)#!)+%!$#6#1!)+16#.(#%!##2'1+..!K#/,1#!\&.#2#!-+.!#`(1#*#2?!

+%#V(!+(!1#*,6&$'!()#!/+(!1)&D,*#.!/1,*!()#!.+$%!-&(),B(!K1#+4&$'!()#*9!!])#$!T!

K1,B')(!.V#<&*#$.!/1,*!()&.!.&(#!(,!J%+*!P&<4E!)#!#`<2+&*#%E!n")+(5.!()#!,$#r!!")+(5.!

()#!1#+2!ts’áts’ayemro!")&.!-+.!()#!,$2?!2,<+(&,$!K#.&%#.!\1+..?!L,&$(!-)#1#!-#!/,B$%!

.V#<&*#$.!()+(!*#(!J%+*5.!#`V#<(+(&,$.9!!!

8+(#1!\&.#2#!Q+1(&$!1#V,1(#%!()+(!,$!Q+?!e^.(!E!.)#!+$%!)#1!/1&#$%.!+$%!.&.(#1!.#(!

,B(!&$!()#!<+$,#!-&()!()#!k’elpaxu!/1,*!,B1!#+12&#1!#`V#%&(&,$!7Q+?!^.(=!(,!<,22#<(!

##2'1+..9!")#?!(1&#%!)+16#.(&$'!<2,.#!(,!()#!)+1K,B1E!KB(!()#!V2+$(.!-#1#!(,,!.*+229!!JK,B(!

)+2/-+?!/1,*!()#![+1K,B1!(,!()#!.+$%K+1!()#?!B.#%!()#!k’elpaxu!,$!2+1'#!##2'1+..!-)&<)!

-+.!+K,B(!^HI!<*!7g!/##(=!%##V!,$!()#&1!2,-!(&%#9!!@)#!.+&%!,$#!-,B2%!#6#$!K#!+K2#!(,!

1#+<)!()#!V2+$(.!+(!)&')!(&%#!-&()!()#!2,$'!(,,29!!")#!##2'1+..!.),,(.!<+*#!,B(!#+.&2?!-&()!

()#&1!1,,(.9!nT(!%#/&$&(#2?!-,14#%s!]#!K+1#2?!.+6#%!+$?9!!]#!+(#!&(!+229!!")#$!-#!V+%%2#%!



! XI

(,!M#2&<#!T.2+$%9!!]#!',(!+!)B'#!.B'+1!1B.)E!-#!fB.(!2+&%!,$!()#!K#+<)9!!]#!+22!)+%!+!'1#+(!

K&'!.B'+1!KBDD!+$%!',(!+22!(&1#%!+$%!)B$'1?occ!7\&.#2#!Q+1(&$=9!!

!

H9g9^9c \+B'&$'!<B2(B1+2!.&'$&/&<+$<#!,/!(.5i(.5+?#*!

T(!&.!%&//&<B2(!(,!OB+$(&/?!()#!<B2(B1+2!.&'$&/&<+$<#!,/!+!(1+%&(&,$+22?!)+16#.(#%!V2+$(!

,1!+!)+16#.(&$'!V1+<(&<#9!!\+1&K+2%&!+$%!"B1$#1!)+6#!&$(1,%B<#%!()#!<,$<#V(!,/!cultural 

keystone species0!!.V#<&#.!()+(!n.)+V#!&$!+!*+f,1!-+?!()#!<B2(B1+2!&%#$(&(?!,/!+!V#,V2#E!+.!

1#/2#<(#%!&$!()#!/B$%+*#$(+2!1,2#.!()#.#!.V#<&#.!)+6#!&$!%&#(E!*+(#1&+2.E!*#%&<&$#E!+$%k,1!

.V&1&(B+2!V1+<(&<#.o!7\+1&K+2%&!+$%!"B1$#1!HIIgE!g=9!!")#?!*#+.B1#!n4#?.(,$#C$#..o!

-&()&$!+!<B2(B1#!K?!.&`!#2#*#$(.0!^=!&$(#$.&(?E!(?V#E!+$%!*B2(&V2&<&(?!,/!B.#:!H=!$+*&$'!+$%!

(#1*&$,2,'?!&$!+!2+$'B+'#E!&$<2B%&$'!B.#!+.!.#+.,$+2!,1!V),$,2,'&<+2!&$%&<+(,1.:!e=!1,2#!&$!

$+11+(&6#.E!<#1#*,$&#.!,1!.?*K,2&.*:!g=!V#1.&.(#$<#!+$%!*#*,1?!,/!B.#!&$!1#2+(&,$.)&V!(,!

<B2(B1+2!<)+$'#:!b=!2#6#2!,/!B$&OB#!V,.&(&,$!&$!<B2(B1#E!#9'9!&(!&.!%&//&<B2(!(,!1#V2+<#!-&()!

,()#1!+6+&2+K2#!$+(&6#!.V#<&#.:!c=!#`(#$(!(,!-)&<)!&(!V1,6&%#.!,VV,1(B$&(&#.!/,1!1#.,B1<#!

+<OB&.&(&,$!/1,*!K#?,$%!()#!(#11&(,1?9!J.!+!*#+$.!,/!'+B'&$'!()#!<B2(B1+2!.&'$&/&<+$<#!,/!

ts’áts’ayemE!T!)+6#!+%%1#..#%!()#!<B2(B1+2!4#?.(,$#!<1&(#1&+!OB+2&(+(&6#2?!&$!"+K2#!H9e9!

")&.!+$+2?.&.!.),-.!()+(!OB+2&(&#.!,/ ts’áts’ayem!/&(!+22!,/!()#!<1&(#1&+!,/!+!<B2(B1+2!

4#?.(,$#!.V#<&#.E!KB(!&(!&.!%&//&<B2(!(,!%#(#1*&$#!&(.!<B2(B1+2!.&'$&/&<+$<#!1#2+(&6#!(,!,()#1!

<B2(B1+22?!&*V,1(+$(!/,,%.9!!T$!()&.!+$+2?.&.!&(!*&')(!$,(!1+$4!+.!)&')2?!+.!.,*#!<B2(B1+2!

.(+V2#.!.B<)!+.!]#.(#1$!1#%<#%+1!7Thuja plicata=E!-)&<)!.#16#.!*+$?!%&//#1#$(!*+(#1&+2!

VB1V,.#.E!,1!N#%!8+6#1!7Porphyra abbottiae=E!-)&<)!<+$!K#!'+()#1#%!&$!*+..!OB+$(&(&#.!

+$%!V1#.#16#%!+.!/,,%9!")#!/+<(!()+(!##2'1+..!*B.(!K#!#+(#$!/1#.)!2&*&(.!&(.!)+16#.(!+$%!&(.!

B.#!+.!+!(1+%#!&(#*9![,-#6#1E!##2'1+..!*+?!)+6#!V2+?#%!+!.&'$&/&<+$(!1,2#!+.!+!.-##(!/,,%!

&$!+!%&#(!-&(),B(!*B<)!.B'+1E!+$%!,$#!-)&<)E!&$!()#!.V1&$'(&*#E!+/(#1!+!-&$(#1!,/!%1&#%!

/,,%.E!*+?!)+6#!V2+?#%!+!<1B<&+2!1,2#9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
cc!\&.#2#!Q+1(&$E!@#V(9!^hE!HIIc!



! X^

"+K2#!H9e!AB2(B1+2!4#?.(,$#!#2#*#$(.!,/!ts’áts’ayem &$!3-+4-+4+5-+4-!<B2(B1#!+$%!

1+(&$'9!

Elements indicating a cultural 

keystone 

Ts’áts’ayem for the Kwakwaka’wakw 

1. Intensity, type, and 

multiplicity of use 

C&$(#$.&(?0!+VV#+1.!(,!)+6#!K##$!&$(#$.#2?!
)+16#.(#%!&$!Q+?!
CB.#.0!#+(#$!71+-E!.(#+*#%E!-&()!+$%!-&(),B(!
kl’ina=:!B.#%!(,!'+B'#!(&%#!7ts’ápalees=:!V#1<)!
/&.)&$':!B.#%!/,1!.(#+*&$'!&$!V&(!<,,4.!!

H9!U+*&$'!+$%!(#1*&$,2,'?!&$!+!
2+$'B+'#E!&$<2B%&$'!B.#!+.!
.#+.,$+2!,1!V)#$,2,'&<+2!
&$%&<+(,1.!

C.#6#$!-,1%.!.V#<&/&<+22?!+..,<&+(#%!-&()!
ts’áts’ayem; 1#2+(#%!-,1%!(,!ts’ápalees C!##2'1+..!
<,$%&(&,$!&$%&<+(#%!+!(&%#!
C+(!2#+.(!$&$#!1#<,1%#%!V2+<#!$+*#.!1#/#11&$'!(,!
##2'1+..E!&$<2B%&$'!()#!<,**,$!$+*#!/,1!
8#,$+1%!L,&$(E!A,1*,1+$(!T.2+$%E!,/!n\1+..?!
L,&$(o!

e9!N,2#!&$!$+11+(&6#.E!<#1#*,$&#.!
,1!.?*K,2&.*!

C>,+.C[B$(!1#<,1%!,/!<#1#*,$&+2!##2'1+..!*#+2!
Ck’elpaxu!.,$'!!
CB.#%!+.!+!.?*K,2!,$!R**+![B$(5.!%+B')(#15.!
KB((,$!K2+$4#(!7",*!A)&2%E!V#1.9!<,**9=!

g9!L#1.&.(#$<#!+$%!*#*,1?!,/!B.#!
&$!1#2+(&,$.)&V!(,!<B2(B1+2!<)+$'#!

CK#2,6#%!K?!#2%#1.!&$!()&.!.(B%?E!*&..#%!+.!+!
.-##(!/,,%E!$+*#!ts’áts’ayem!1#*#*K#1#%E!KB(!
$,(!,/(#$!%&.<B..#%E!$,(!V1#6+2#$(!&$!%+&2?!
<,$.<&,B.$#..!

b9!8#6#2!,/!B$&OB#!V,.&(&,$!&$!
<B2(B1#E!#9'9!&(!&.!%&//&<B2(!(,!
1#V2+<#!-&()!,()#1!+6+&2+K2#!
$+(&6#!.V#<&#.!

C$,(!1#V2+<#+K2#!K?!,()#1!$+(&6#!.V#<&#.!
C&(!-+.!+!1+1#!.-##(!/,,%!&$!Q+?E!V,(#$(&+22?!6#1?!
&*V,1(+$(!&$!()#!%&#(!+/(#1!-&$(#1!

c9!R`(#$(!(,!-)&<)!&(!V1,6&%#.!
,VV,1(B$&(&#.!/,1!1#.,B1<#!
+<OB&.&(&,$!/1,*!K#?,$%!()#!
(#11&(,1?!

C$,(!+!(1+%#!&(#*:!ts’áts’ayem )+%!(,!K#!#+(#$!
/1#.)!
C),-#6#1E!-+.!.)+1#%!+*,$'!/+*&2?!+$%!6&22+'#!
'1,BV.E!+$%!&$!()#!V+.(!##2'1+..!*#+%,-.!*+?!
)+6#!K##$!.)+1#%!1#.,B1<#.!-&()!,()#1!'1,BV.9!

!
!



! XH

H9g9H 3##V&$'!()#!ts’áts’ayem!2&6&$'0!]+.!##2'1+..!)+16#.(#%!&$!+!-+?!()+(!#$)+$<#%!&(.!
'1,-()j!

!
w],B2%!&(x help!()#!w##2'1+..x!V2+$(.!(,!)+16#.(!&(j!!T!+..B*#!()#1#!&.E!
K#<+B.#!-#!/,B$%!()+(s!!-#!-#1#$5(!+22,-#%!(,!)+16#.(!<2+*.!()#!-+?!-#!
B.#%!(,E!-#!/,B$%!+!2,(!,/!()#!K#%.!+1#!%?&$'9!!>#<+B.#!-#!B.#%!(,!
<B2(&6+(#!&(E!?,B!4$,-E!()#!V#,V2#!-,B2%!-,14!,$!&(E!<B2(&6+(#!&(E!2,,.#$!()#!
.+$%!.,!()+(!,`?'#$!<,B2%!'#(!%,-$9!!sJ$%!T!&*+'&$#E!&/!?,B!%,$5(!
)+16#.(!&(E!()+(!&(!'#(.!.*+22#1!+$%!.*+22#1E!2&4#!#6#1?()&$'!#2.#9cX!
7P+&.?!@#-&%C@*&()=!

!

R2%#1.!%&%!$,(!1#<+22!K#&$'!(+B')(!(,!)+16#.(!ts’áts’ayem!.V#<&/&<+22?!&$!+!*+$$#1!()+(!

#$)+$<#%!'1,-()9!![,-#6#1E!-)#$!T!&$OB&1#%!+K,B(!()&.!V,..&K&2&(?E!()1##!,/!*?!

<,$.B2(+$(.!&$%&<+(#%!()+(!()#!#()&<!,/!)+16#.(&$'!(,!#$.B1#!+!1#.,B1<#5.!#$)+$<#*#$(!-+.!

()#!#()&<!/,1!)+16#.(&$'!+22!V2+$(.9!!",*!U#2.,$!<,11,K,1+(#%!P+&.?5.!.(+(#*#$(E!.+?&$'E!

nwts’áts’ayem!&.x!2&4#!+$?!,()#1!.(B//E!&/!?,B!%,$5(!)+16#.(!&(E!&(522!'1,-!-&2%9oc_!!])#$!

V2+$(.!-#1#!$,(!)+16#.(#%!()#?!p'1#-!-&2%5E!*#+$&$'!()#?!-#1#!$,(!+.!2+1'#!,1!+.!

%#.&1+K2#!+.!(),.#!&$!(#$%#%!+1#+.9!!")&.!)+16#.(#1C1#.,B1<#!1#2+(&,$.)&V!#`(#$%#%!(,!+22!

V2+$(.!+$%!+$&*+2.!()+(!()#!3-+4-+4+5-+4-!%#V#$%#%!,$9!!

!
s]#22E!()#?!%&%!&(!-&()!#6#1?()&$'9!!T(5.!)+1%!/,1!V#,V2#!(,!K#2&#6#9!!J$%!
B$(&2!-#!%&%!()#!<2+*!'+1%#$.E!$,!,$#!K#2&#6#%!-#!%&%!()+(9!!T!*#+$E!2&4#!
?,B1!K#11&#.0!*?!'1+$$?!.+&%!()#?!-,B2%!.&$'#!()+(!.,!()+(!&(!-,B2%!
V1,%B<#!+!2,(!*,1#!K#11&#.9!!F,B!4$,-9!!J$%!()#?!%&%!&(!-&()!#6#1?()&$'!
+$%!()#!,2%!V#,V2#!/#2(!()+(!&/!?,B!%,$5(E!&/!?,B!%,$5(!B.#!&(E!&/!?,B!%,$5(!
(+4#!.,*#!()&$'.E!?,B!4$,-E!()#?!+2-+?.!-+(<)#%!?,B!.,!?,B!%&%$5(!,6#1!
(+4#E!,6#1)+16#.(!+!2,(!,/!()&$'.E!&/!()#1#5.!+!%+$'#1!,/!()+(E!()#$!?,B51#!
+.4#%!(,!*,6#!(,!+$,()#1!+1#+!+$%!()#?!.,*#(&*#.!VB(!+!<,VV#1!BV!(,!.(+(#!
()+(!()+(!+1#+!?,B!<,B2%!$,(!)+16#.(9!!J$%!()+(!-+.!(,!V1#6#$(!?,B!/1,*E!
()#?!/#2(!(,,!*+$?!V#,V2#!-#1#!(+4&$'!()&$'.!,B(!,/!()#.#!+$%!()#?!-,B2%!
%,!()+(!V1#6#$(!V#,V2#!/1,*!,6#1)+16#.(&$'9!!@,!()#?!-#1#!OB&(#!<+1#/B2!,/!
,6#1)+16#.(&$'9ch!!7P+&.?!@#-&%C@*&()=!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
cX!P+&.?!@#-&%C@*&()E!Z+$B+1?!hE!HIIc!
c_!",*!U#2.,$E!Q+?!HbE!HIIb!
ch!P+&.?!@#-&%C@*&()E!Z+$B+1?!hE!HIIc!



! Xe

H9g9e P,<B*#$(&$'!<)+$'#0!<,$.B2(+$(.5!,K.#16+(&,$.!,/!(,%+?5.!ts’áts’ayem!

!
M&$%&$'!##2'1+..!/1##!,/!#V&V)?(&<!2#+/!'1,-()!(,%+?!7+$%!V#1)+V.!&$!()#!V+.(=E!&.!

$,(!#+.?9!!Q,.(!,/!()#!V2+$(.!-#!/,B$%!+(!+22!()#!2,<+(&,$.!-#!6&.&(#%!)+%!+!()&$!(,!()&<4!

2+?#1!,/!#V&V)?(&<!'1,-()!,$!()#!2#+6#.E!-)&<)!-+.!%&.(+.(#/B2!(,!J%+*!P&<4!+$%!P+&.?!

@#-&%C@*&()9!!J%+*!)+%!$#6#1!.##$!#V&V)?(&<!'1,-()!+.!-+.!.##$!&$!()#!/&#2%!+1,B$%!

aB+%1+!T.2+$%E!aB+(.&$,E!A,*,`E!+$%!#6#$!\1+..?!L,&$(9!!J.!-#22E!.#6#1+2!V,VB2+(&,$.!

)+%!%+14!7K1,-$!(,!K2+<4=!1)&D,*#.E!+$%!.,*#!#6#$!.*#22#%!,/!.B2/B19!!M&$%&$'!V2+$(.!,/!

()#!1&')(!.&D#!-+.!%&//&<B2(!(,,9!!J%+*!P&<4!+$%!",*!U#2.,$!(+24#%!+K,B(!1)&D,*#.!n()#!

.&D#!,/!+!V#$<&2o!+$%!n()#!.&D#!,/!*?!2&((2#!/&$'#1oXI9!!")#1#/,1#E!*,.(!,/!()#!V2+$(.!

)+16#.(#%!&$!()#!/&#2%!#`V#%&(&,$.!-#1#!$,(!.+(&./+<(,1?:!&(!-+.!,$2?!&$!",/&$,!+$%!+(!

\1+..?!L,&$(!()+(!##2'1+..!,/!()#!%#.&1#%!.&D#!-+.!,K(+&$#%E!-)#1#!1)&D,*#!()&<4$#..!

1#+<)#%!c!**9!J(!()#![#1&,(!T.2+$%!.&(#!,$!aB+%1+E!P+&.?!@#-&%C@*&()!%#*,$.(1+(#%!()+(!

.*+22!##2'1+..!%&%$5(!V##2!1&')(!C!()#!2#+6#.!fB.(!.V2&(!+.!.)#!-+.!V##2&$'!&(!K#<+B.#!()#!

V2+$(.!-#1#!(,,!.*+229!

M&$%&$'!+!)+16#.(&$'!.&(#!/1##!,/!V,22B(&,$!-+.!+$!&*V,1(+$(!/+<(,1!&$!%#(#1*&$&$'!

)+16#.(&$'!.&(#.!C!-)&2#!2+1'#!##2'1+..!<+$!K#!.##$!+(!2,-!(&%#!&$!/1,$(!,/!()#!6&22+'#!,/!

J2#1(!>+?!,$!A,1*,1+$(!T.2+$%E!@(#6#$!>#+$.!.+&%E!n]#!$#6#1!(,B<)#%!&(!,$!()&.!.&%#!w&$!

/1,$(!,/!J2#1(!>+?x!K#<+B.#!,/!+22!()#!'+1K+'#!+$%!.(B//9oX^!!!T$%##%E!()#!.#+.<+V#!)+.!.##$!

*B<)!%#6#2,V*#$(!+$%!V,22B(&,$!.&$<#!()#!#2%#1.!&$!()&.!.(B%?!)+%!)+16#.(#%!ts’áts’ayem!

&$!()#&1!?,B()9!!")#!%#6#2,V*#$(!,/!()#!R24!M+22.!LB2V!+$%!L+V#1!)+.!.)&/(#%!()#!

(1+%&(&,$+2!1#.,B1<#!+1#+.!,/!A+*VK#22!N&6#1!<,$.&%#1+K2?9!!P+$&#2!>&22?5.!/+()#1!B.#%!(,!

'#(!##2'1+..!1&')(!+(!()#!A+*VK#22!N&6#1!*,B()E!KB(!)#!/#2(!&(!-,B2%$5(!K#!-,1()-)&2#!

(,%+?E!-&()!()#!VB2V!*&229!!

 

s*?!%+%!B.#%!(,!#+(!&(!w##2'1+..x9!![#!B.#%!(,!'#(!&(!1&')(!+(!()#!A+*VK#22!
N&6#1!K#/,1#!()#!VB2V!*&229!!")+(!-+.!K#/,1#!()#!VB2V!*&229!!")#!VB2V!*&22!
V,22B(#%!#6#1?()&$'E!&(!%&%$5(!(+4#!2,$'9!!")#?51#!.(&22!%,&$'!&(E!KB(!VB((&$'!
&(!&$!%##V#1!-+(#19!!R6#1?()&$'!#2.#!&.!V,22B(#%E!+22!,B1!.)#22/&.)!&.!V,22B(#%E!
-#51#!$,(!+22,-#%!(,!#+(!&(!+$?*,1#9XH!!7P+$&#2!>&22?=!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
XI!",*!U#2.,$E!Z+$B+1?!hE!HIIc:!J%+*!P&<4E!Q+?E!HIIb!
X^!!@(#6#$!>#+$.E!Q+?!HhE!HIIc!



! Xg

")#!wR24!M+22.x!VB2V!*&22!<+*#!&$!^hgh9!!T(!B.#%!(,!.),,(!,B(!,$!()#!K#+<)E!
B.#%!(,!K#!/,+*!+22!,6#1!()#!K#+<)9!!SB(.&%#!()#!2&')(),B.#!-+.!,$#!,/!,B1!
2+1'#.(!<2+*!K#%.!,$!()#!<,+.(E!#6#1?,$#!-,B2%!<,*#s!B.#%!(,!%&'!<2+*.!
()#1#!&$!()#!-&$(#1!*,$().9!!U,-!-#!)+6#$5(!%B'!()#1#!&$!.,*#!bI!?#+1.9!!
")#!<,%!+1#!.(+1(&$'!(,!<,*#!K+<4E!KB(!+22!,B1!),*#!/&.)E!V#1<)E!1,<4!<,%E!
+1#!$,(!+1,B$%!+$?*,1#9!![,-!%,!?,B!V1,6#!-)+(!&(5.!/1,*j!!T(!<,B2%!(+4#!
?,B!/,1#6#1!(,!V1,6#E!2#'+2!/##.!+1#!(,,!<,.(2?!/,1!B.9XH!!7N+2V)!P&<4=!
! ! !

!
P+$&#2!>&22?!+2.,!<&(#%!Q#$D&#.!>+?!+.!+$!##2'1+..!.,B1<#E!-)#1#!(,%+?!()#1#!&.!+!)#+6?!

2,'!V1,<#..&$'!.&(#0!!

!
Q#$D&#.!>+?!7fB.(!U,1()!,/!VB2V!*&22=!T!4$,-!*?!'1+$%/+()#1!B.#%!(,!.+?!
()#?!B.#%!(,!'#(!&(E!KB(!T!%,$5(!()&$4!&(!-,B2%!K#!-,1()!&(!$,-E!&(!-,B2%!K#!
.,!V,22B(#%E!.,!T!)+6#$5(!<)#<4#%!&(!,B(9!!T!%,$5(!()&$4!?,B!<+$!-+24!,B(!
+$%!V&<4!()#*9Xe!!7P+$&#2!>&22?=!

!

")1##!,/!()#!<,$.B2(+$(.!+2.,!1#*#*K#1#%!)+16#.(&$'!##2'1+..!+<1,..!/1,*!J2#1(!>+?E!,$!

Y+$<,B6#1!T.2+$%!$#+1!()#!*,B()!,/!()#!U&*V4&.)!N&6#19![#2#$!>#+$.!.V,4#!+K,B(!()#!

U&*V4&.)!N&6#1!*,B()!7@&(#!^I!&$!M&'B1#!H9e=!+.!K#&$'!+!/+6,B1&(#!2,<+(&,$!/,1!'+()#1&$'!

(.5i(.5+?#*9!!S/(#$!-)&2#!(+24&$'!+K,B(!##2'1+..!,()#1!,K.#16+(&,$.!+K,B(!()#!)#+2()!,/!()#!

##2'1+..E!()#!.(+(#!,/!()#!#$6&1,$*#$(!+$%!()#!1&.#!&$!()#!V,22B(+$(.!,/!()#!+1#+!-#1#!

<,$6#?#%0!

!
]#!B.#%!(,!',!(,!\1+..?!L,&$(!KB(!()#?!)+%!+!.#-#1!2&$#!,B(!()#1#9!!@,!-#!
-#$(!(,!()#!wU&*V4&.)x!1&6#19!!")#!U&*V4&.)!N&6#1!)+%!()#!K#.(!,$#.9!
\1##$!T.2+$%9!!G.#%!(,!K#!fB.(!'1##$!-)#$!-#!B.#%!(,!',!/,1!<1+K.9!!
R6#1?()&$'!&.!<)+$'&$'9!!R6#1?()&$'!%&.+VV#+1#%!-&()!()#!.#-+'#!V&V#9!!
L&V#15.!L,&$(!#6#1?()&$'!%&.+VV#+1#%E!()#!4#2VE!()#?51#!K+<4!$,-9!U,-!
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Tending the meadows of the sea 
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Elders’ comments on today’s eelgrass: comparison with an ecological ‘normal’!
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Why has harvesting of ts’áts’ayem!declined? !
!

Ts’áts’ayem!&.!,$#!,/!*+$?!(1+%&(&,$+2!/,,%.!$,!2,$'#1!)+16#.(#%!,$!()#!

U,1()-#.(!A,+.(E!+$%!&(!&.!,$#!#2#*#$(!,/!+!'#$#1+2!V+((#1$!,/!$B(1&(&,$!(1+$.&(&,$!/1,*!

(1+%&(&,$+2!/,,%.!,<<B11&$'!+1,B$%!()#!-,12%9!>?!(,%+?5.!.(+$%+1%.E!ts’áts’ayem!&.!

%&//&<B2(!(,!'#(0!,$#!)+.!(,!4$,-!()#!1&')(!.#+.,$!+$%!()#!1&')(!.V,(E!4$,-!+$%!-+&(!/,1!()#!

1&')(!(&%#E!)+6#!+!K,+(!,1!+<<#..!(,!()#!.&(#E!+$%!)+6#!()#!4$,-C),-!(,!B.#!+!K,+(!+.!-#22!

+.!'+()#1!##2'1+..9!!S$#!)+.!(,!V2+$!+)#+%!+$%!*+4#!()#!1&')(!)+16#.(&$'!(,,29!!T(!.##*.!

2&4#!+!2,(!,/!#//,1(!(,%+?9!!>B(!&$!+!(&*#!-)#$!1,-K,+(.!-#1#!()#!#OB&6+2#$(!,/!()#!<+1E!+$%!
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+$%!V2+<#!$+*#.!+..,<&+(#%E!+$%!()#!K1#+%()!,/!(#11&(,1?!&$!-)&<)!&(!-+.!)+16#.(#%E!

V,&$(#%!(,!()#!#`V#1(&.#!&$)#1#$(!&$!()#!(1+%&(&,$+2!V1+<(&(&,$#1.E!+$%!+2.,!()#!<B2(B1+2!

&*V,1(+$<#!,/!()&.!.V#<&#.9!!R2%#1.!1#*#*K#1#%!#+(&$'!.-##(!ts’áts’ayem!2,$'&$'2?:!

##2'1+..!-+.!+$!&*V,1(+$(!V+1(!,/!()#!.#+.,$+2!/,,%!'+()#1&$'!1,B$%!/,1!()#!

3-+4-+4+5-+4-9!!!

")#!#(),.!,/!keeping it living!-+.!+!3-+4-+4+5-+4-!<,$.#16+(&,$!#()&<!

#`(#$%#%!(,-+1%.!V2+$(!7+$%!+$&*+2=!1#.,B1<#.!.,!()+(!()#?!-#1#!$,(!,6#1)+16#.(#%E!+$%!

-#1#!,/(#$!'+()#1#%!&$!+!-+?!()+(!#$)+$<#%!()#!V1,%B<(&,$!,/!%#.&1#%!/,,%.!+$%!OB+2&(&#.!

&$!(),.#!/,,%.9!!])&2#!<,$(#*V,1+1?!#2%#1.!%,!$,(!1#<+22!K#&$'!.V#<&/&<+22?!(+B')(!(,!

#$)+$<#!,1!(#$%!()#!##2'1+..!K#%.E!()&.!#()&<!+$%!()#&1!#`V#1(&.#!&$!()#!/&#2%!*+4#.!&(!

V1,K+K2#!()+(!##2'1+..!-+.!)+16#.(#%!+.!+!.B.(+&$+K2?!*+$+'#%!1#.,B1<#9!

! T$!(#$!,/!()#!(-#26#!.&(#.!6&.&(#%!&$!()&.!.(B%?E!#2%#1.!-#1#!$,(!.+(&./&#%!-&()!()#!

.+*V2#.!,K(+&$#%9!!")#?!V,&$(#%!,B(!.V#<&/&<!&$%&<+(,1.!,/!#%&K&2&(?!+$%!)#+2()!,/!##2'1+..!

()+(!-#1#!B$%#.&1+K2#0!)#+6?!#V&V)?(&<!'1,-()E!.*+22!.&D#!,/!V2+$(.!+$%!%+14!<,2,B1&$'!,/!

1)&D,*#.9!!")#?!+((1&KB(#%!()#.#!(1+&(.!(,!V,22B(&,$9!!J(!#+<)!.&(#!()#1#!-#1#!&$%##%!

.,B1<#.!,/!V,22B(&,$!()+(!*&')(!)+6#!<,$(1&KB(#%!(,!()#!V,,1!##2'1+..!<,$%&(&,$9!!!

! ")#!2,..!,/!ts’áts’ayem!B.#!+$%!4$,-2#%'#!&.!,$#!#`+*V2#!,/!+!-,12%-&%#!(1#$%!

&$!2,..!,/!"R39!!")#!#+.#!,/!,K(+&$&$'!.(,1#CK,B')(!/,,%!+$%!V1#6+2#$<#!,/!.B'+1.!&$!()#!

%&#(E!+2&#$+(&,$!/1,*!()#!2+$%E!2,..!,/!(1+%&(&,$+2!4$,-2#%'#E!V,22B(&,$!,/!()#!1#.,B1<#!+$%!



! _h

%&.<,$$#<(!K#(-##$!'#$#1+(&,$.!+1#!+!/#-!,/!()#!1#+.,$.!()+(!()#!)+16#.(&$'!,/!

ts’áts’ayem &.!$,(!<,$(&$B#%!(,%+?9!!")#!<#..+(&,$!,/!()&.!V1+<(&<#!1#V1#.#$(.!+!.&'$&/&<+$(!

2,..!(,!+!V+1(!,/!3-+4-+4+5-+4-!&%#$(&(?E!(,!()#&1!$B(1&(&,$!+$%!)#+2()E!(,!()#!#<,2,'&<+2!

B$%#1.(+$%&$'!,/!##2'1+..E!+$%!(,!+!'1#+(#1!K,%?!,/!)B*+$!4$,-2#%'#!+$%!B$%#1.(+$%&$'!

,/!,B1!$+(B1+2!-,12%9!!!

!



! hI

A)+V(#1!e A2,$+2!1#.V,$.#!,/!Z. marina!89!(,!)+16#.(&$'!%&.(B1K+$<#!

e9^ T$(1,%B<(&,$!

T$!()#!keeping it living!(1+%&(&,$!,/!()#!3-+4-+4+5-+4-!V#,V2#E!V2+$(!)+16#.(&$'!

V1+<(&<#.!-#1#!<,$%B<(#%!&$!+!-+?!()+(!#$.B1#%!()#!.B.(+&$+K&2&(?!,/!+!1#.,B1<#!7.#<(&,$!

H9H=9!!>#<+B.#!,/!()&.E!T!-+.!&$(#1#.(#%!&$!##2'1+..!.),,(!1#C'#$#1+(&,$E!+$%!$#(!.),,(!

V1,%B<(&,$!V,.(C)+16#.(!&$!)+16#.(#%!V2,(.!(,!%#(#1*&$#!-)#()#1!##2'1+..!*#+%,-.!-#1#!

)+16#.(#%!-&()!()&.!#()&<!,1!#//#<(9!!J.!-#22E!&(!&.!,/(#$!.##$!&$!(1+%&(&,$+2!1,,(!)+16#.(&$'!

()+(!V2+$(.!-#1#!()&$$#%!,1!)+16#.(#%!&$!+!-+?!()+(!&$<1#+.#%!()#!.&D#!,/!()#!%#.&1#%!V2+$(!

V+1(!7J$%#1.,$!HIIb=9!!R2%#1.!1#<+22#%!1)&D,*#.!%&*#$.&,$.!n()#!.&D#!,/!+!V#$<&2Eo__!

*B<)!2+1'#1!()+$!()#!+6#1+'#!1)&D,*#!-#!,K.#16#%!&$!()&.!.(B%?9!!")#1#/,1#E!1)&D,*#!

&$(#1$,%#!6,2B*#!-+.!+!*#+.B1#*#$(!,/!&$(#1#.(!(,!(#.(!-)#()#1!)+16#.(&$'!#$)+$<#%!()#!

.&D#!,/!()#!V2+$(9!

Q?!,Kf#<(&6#.!&$!()&.!#<,2,'?!<,*V,$#$(!-#1#0!!

^= (,!%#6#2,V!+!*#(),%,2,'?!K+.#%!,$!(1+%&(&,$+2!3-+4-+4+5-+4-!)+16#.(&$'!

/,1!&$!.&(B!#`V#1&*#$(.!(,!#`+*&$#!),-!)+16#.(&$'!-,B2%!)+6#!+//#<(#%!

Zostera marina!'1,-()!V,.(!)+16#.(:!!

H= (,!(#.(!()#!#//#<(!,/!)+16#.(&$'!,$!V2,(.!,/!##2'1+..!-&()&$!+!.#+.,$!K?!J=!.),,(!

1#'#$#1+(&,$E!>=!$#(!.),,(!V1,%B<(&,$!V,.(C(1#+(*#$(E!A=!1)&D,*#!&$(#1$,%#!

6,2B*#!7.##!R`V#1&*#$(+2!OB#.(&,$.!@#<(&,$!e9^9eE!V+'#!hX=!

e9^9^ N#V1,%B<(&,$!,/!Zostera marina!89!

Zostera marina!89E!##2'1+..E!&.!+!.#+'1+..!-&()!+!.&*V2#!.),,(!.?.(#*!,/!,$#!

(#1*&$+2!.),,(!+$%!$,$#!(,!.#6#1+2!2+(#1+2!.),,(.E!-&()!+!K#2,-C.#%&*#$(!1)&D,*#!+$%!

1,,(.!+(!%#V().!,/!e9I!(,!HI9I!<*!7L)&2&V.!^h_g=9!")#!V2+$(!1#V1,%B<#.!K?!(-,!*,%#.0!

<2,$+22?!()1,B')!()#!+%%&(&,$!+$%!#`V+$.&,$!,/!$#-!1+*#(.!7+!p1+*#(5!&.!+!2#+/CK#+1&$'!

.),,(E!(,'#()#1!-&()!+!V,1(&,$!,/!1)&D,*#!+$%!+..,<&+(#%!1,,(.=E!+$%!.#`B+22?!K?!.##%!

V1,%B<(&,$!+$%!#.(+K2&.)*#$(!,/!$#-!'#$#(.!7+!'#$#(!&.!+!'#$#(&<+22?!%&.(&$<(!V2+$(E!+$%!

*+?!<,*V1&.#!.#6#1+2!1+*#(.=9!!T$!()#!.V1&$'(&*#E!Z. marina!V1,%B<#.!'#$#1+(&6#!.),,(.!

-)&<)!+1#!K1+$<)#%!.V&4#.!,/!/2+((#$#%!&$/2,1#.<#$<#.!7J<4#1*+$!^hhe=9!!8+(#1+2!2#+/!

.),,(.!7+!2#+/!.),,(!&.!+!KB$%2#!,/!2#+6#.!+$%!.&$'2#!K+.+2!*#1&.(#*=!'1,-!/1,*!&(.!*+&$!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
__!J%+*!P&<4E!",*!U#2.,$E!V#1.9!A,**9!HIIc!



! h^

1)&D,*#!7M&'B1#!e9^=9!!!R$6&1,$*#$(+2!<,$%&(&,$.!)+6#!#//#<(.!,$!'1,-()!V+((#1$.!+$%!

1#V1,%B<(&,$!.(1+(#'&#.9!8+(&(B%#!7L)&22&V.!^h_e=E!-+(#1!(#*V#1+(B1#!7L)&22&V.!^hXX=E!

.#+.,$+2!/2B<(B+(&,$.!7P#$$&.,$!^h_X:!L)&22&V.!^h_g=E!%#V()!7P#$$&.,$!^h_X:!31+B.#C

Z#$.#$!#(!+29!HIII:!Q&%%#2K,#!#(!+29!HIIe=E!+$%!%&.(B1K+$<#!7S2#.#$!+$%!@+$%CZ#$.#$!

^hhg+:!N,K#1.(,$!+$%!Q+$$!^h_g=!+1#!.,*#!,/!()#!/+<(,1.!()+(!%&<(+(#!.(1+(#'&#.!/,1!

#$#1'?!&$6#.(*#$(!+$%!'1,-()!&$!+$!##2'1+..!*#+%,-5.!<?<2#9!")#!*#<)+$&.*.!/,1!

%#(#1*&$&$'!*,%#!,/!1#V1,%B<(&,$!+$%!%&.(1&KB(&,$!,/!'1,-()!#$#1'?!+1#!<,*V2#`9!!

T$!1#.V,$.#!(,!()#!%&6#1.&(?!,/!#$6&1,$*#$(+2!6+1&+K2#.E!Zostera marina &.!

#`(1#*#2?!/2#`&K2#!&$!&(.!1#V1,%B<(&6#!.(1+(#'&#.:!()&.!&.!+!.&'$&/&<+$(!/+<(,1!/,1!&(.!.B<<#..!

+$%!2+1'#!1+$'#9!L)&22&V.!#(!+29!7^h_eK=!,B(2&$#!()1##!%&.(&$<(!1#V1,%B<(&6#!.(1+(#'&#.!-)&<)!

+1#!(?V&<+2!/,1!V,VB2+(&,$.!,/!Z. marina!+2,$'!()#!L+<&/&<!<,+.(0!^=!+$!+$$B+2!.(1+(#'?!&$!

()#!\B2/!,/!A+2&/,1$&+!-)#1#!^IId!,/!()#!V2+$(.!/2,-#1!&$!Q+1<)E!.#(!.##%!&$!JV1&2!+$%!

%#<+?!+/(#1!()+(!+.!()#!-+(#1!(#*V#1+(B1#.!&$<1#+.#:!H=!+!V#1#$$&+2!.(1+(#'?!&$!&$(#1(&%+2!

V2+$(.!&$!()#!A#$(1+2!1+$'#!/1,*!A+2&/,1$&+!(,!J2+.4+!7()#!&$(#1(&%+2!D,$#!B$%#1',#.!)&')!

/2B`!&$!-+(#1!(#*V#1+(B1#E!.+2&$&(?E!1+%&+(&,$E!'1+D&$'E!%&.(B1K+$<#!+$%!-+6#!+<(&,$=E!

<)+1+<(#1&D#%!K?!)&')#1!/2,-#1&$'!+$%!.##%!V1,%B<(&,$!()+$!()#&1!<,B$(#1V+1(.!&$!.BK(&%+2!

D,$#.:!+$%!e=!+!V#1#$$&+2!.(1+(#'?!&$!.BK(&%+2!##2'1+..!&$!()#!.+*#!A#$(1+2!1+$'#!-)&<)!

)+.!()#!2#+.(!/2,-#1&$'!1#.V,$.#9!!M,1!()&.!.(B%?E!T!+*!<,$<#1$#%!-&()!()#!()&1%!V#1#$$&+2!

.(1+(#'?!.##$!&$!##2'1+..!&$!()#!L+<&/&<!U,1()-#.(!-)&<)!1#V1,%B<#.!V1&*+1&2?!

6#'#(+(&6#2?!()1,B')!<2,$+2!#`V+$.&,$9!!!



! hH

e9^9^9^ Y#'#(+(&6#!1#V1,%B<(&,$!

!
M&'B1#!e9^!!J$+(,*?!,/!()1##!##2'1+..!1+*#(.!7()#!1+*#(0!+!.),,(!-&()!&(.!1)&D,*#!+$%!
+..,<&+(#%!1,,(.=9!!N,,(.!'1,-!&$!(-,!<2B.(#1.!+(!#+<)!$,%#9!!")#!pN)&D,*#!(+'5!-+.!.#(!
+/(#1!(1#+(*#$(!+VV2&<+(&,$!(,!'+B'#!&$(#1$,%#!'1,-()!+$%!L2+.(,<)1,$#!T$(#16+2!7.##!
*#(),%.E!.#<(&,$!e9H=9!!Q&%%2#!&$(#1$,%#!%#$,(#%!&.!pT$(#1$,%#!gE5!()#!/&1.(!/B22?!
#`V+$%#%E!*+(B1#!&$(#1$,%#!.#'*#$(9!!!!

!

")#!V1&*+1?!/,1*!,/!'1,-()!+$%!#`V2,&(&$'!1#.,B1<#.!K?!.#+'1+..#.!&.!K?!

6#'#(+(&6#!#`(#$.&,$!,/!()#!1+*#(9!!")#!*#1&.(#*!%&6&%#.!K?!&$(#1<+2+1?!'1,-()!7'1,-()!

+-+?!/1,*!()#!+1#+!,/!&$&(&+(&,$=E!*#+$&$'!()#!V),(,.?$()#(&<!(&..B#.!,/!()#!2#+6#.!'1,-!

+-+?!/1,*!()#!1)&D,*#!7")+?#1!#(!+29!^h_g=9!!T$%&6&%B+2!##2'1+..!V2+$(.!<+$!*+4#!1+*#(.!

()+(!+1#!V,(#$(&+22?!&$%#V#$%#$(!K?!6#'#(+(&6#!*#+$.9!!")#!*+&$!1)&D,*#!#`(#$%.!+.!+!

.),,(E!-)&<)!.#(.!%,-$!1,,(.!+(!$,%+2!V,&$(.!/,1!$B(1&#$(!BV(+4#:!()B.!&(!+%6+$<#.!K#2,-!

()#!.#%&*#$(!&$!()&.!-+?E!-&()!()#!2#+/!.),,(!#`(#$%&$'!&$(,!()#!-+(#1!<,2B*$!/,1!

V),(,.?$()#.&.9!!")#!2#+/!+`&2!&.!<+V+K2#!,/!&$&(&+(&$'!.&%#!K1+$<)#.E!-)&<)!%#6#2,V!/1,*!

()#!$,%#.E!/,1*&$'!$#-!.),,(.E!,1!1+*#(.9!!Zostera marina5.!'1,-()!.(1+(#'?!&.!+!mono-

meristematic leaf replacing form!7@),1(!+$%!PB+1(#!HII^=9!J$!&$(#1<,$$#<(#%!*+(!,/!

1)&D,*#.!+22,-.!/,1!()#!(1+$.2,<+(&,$!,/!1#.,B1<#.E!+$%!.)+1&$'!,/!$B(1&#$(.!7Q+1K+!#(!+29!

HIIH=9!!!!



! he

")#!V2+.(,<)1,$#!&$(#16+2!7LT=!&.!()#!K+.&<!B$&(!,/!(&*#!K#(-##$!&$&(&+(&,$!,/!(-,!

.B<<#..&6#!2#+6#.!,$!+!.#+'1+..!.),,(!7Z+<,K.!^hXh:!@+$%CZ#$.#$!^hXb=9!")#!V)?.&<+2!

.(1B<(B1#!,/!##2'1+..!&.!.B<)!()+(!+!$#-!1)&D,*#!&$(#1$,%#!&.!V1,%B<#%!&$!()#!.+*#!(&*#!+.!

+!$#-!2#+/!&.!/,1*#%!7PB+1(#!#(!+29!^hhg:!L)&22&V.!^h_g:!@+$%CZ#$.#$!^hXb=9!LT.!+1#!

.V#<&#.!.V#<&/&<E!KB(!+2.,!%#V#$%!,$!2+(&(B%#E!#$6&1,$*#$(+2!<,$%&(&,$.!+$%!(&*#!&$!()#!

.#+.,$!7@+$%CZ#$.#$!^hXb=9!!M,1!Z. marinaE!()#!+$$B+2!+6#1+'#!LT!,/!^b9e!%+?.!)+.!K##$!

%,<B*#$(#%!7@),1(!#(!+29!HII^=E!),-#6#1!()#1#!&.!*B<)!6+1&+(&,$!%B#!(,!2+(&(B%#E!%#V()!

+$%!.V#<&/&<!V,VB2+(&,$E!+$%!LT.!6+1?!-&%#2?!()1,B'),B(!()#!?#+1!7\+#<42#!+$%!@),1(!

HIIH=9!T!<,$.&%#1!()#!V2+.(,<)1,$#!&$(#16+2!&$!(&*#2&$#.!/,1!.V#<&*#$.!&$!*?!#`V#1&*#$(.9!

! T$!(#11#.(1&+2!V2+$(.E!()#!.V#<(1B*!,/!<2,$+2!'1,-()!V1,'1+*.!1+$'#.!/1,*!+!

p'B#11&22+!.(1+(#'?5!#+12?!&$!()#!<2,$#5.!#.(+K2&.)*#$(E!-)#1#!-&%#2?!.V+<#%!1+*#(.!VB.)!

,B(!&$(,!+!/,1#&'$!#$6&1,$*#$(E!+$%!+!pV)+2+$`!.(1+(#'?5!2+(#1!&$!()#!<2,$#5.!#`V+$.&,$E!

-)#1#!1+*#(.!)+6#!K#<,*#!(&')(2?!V+<4#%!+$%!&$(#1<,$$#<(#%E!+$%!+%6+$<#!,$!+!/1,$(E!

#`<2B%&$'!,()#1!.V#<&#.!/1,*!()#!<2,$+2!+1#+!78,6#((CP,B.(!^h_^=9!!!Zostera marina!&.!

4$,-$!/,1!.B<)!+!V)+2+$`!'1,-()!/,1*!7S2#.#$!+$%!@+$%CZ#$.#$!^hhgK=E!),-#6#1!@&$(#.!

#(!+29!7HIIc=!V,&$(!,B(!()+(!.#+'1+..#.!(1+$.&(&,$!K#(-##$!()#!(-,!.(1+(#'&#.!+(!.,*#!V,&$(!

&$!+!<2,$#5.!#.(+K2&.)*#$(E!+$%!()+(!+!2,(!,/!6+1&+(&,$!#`&.(.!K#(-##$!(&*&$'!+$%!%B1+(&,$!

,/!()#!(1+$.&(&,$!K#(-##$!.(+'#.9!

e9^9H ")1##!&$/2B#$<#.!,$!6#'#(+(&6#!'1,-()!

")1##!/+<(,1.!()+(!&$/2B#$<#!<2,$+2!'1,-()!1#2#6+$(!(,!()#!&$6#.(&'+(&,$!,/!

+$()1,V,'#$&<!1#*,6+2!,/!##2'1+..!*#+%,-.!+1#!#`V2,1#%!&$!()&.!<)+V(#10!.#+.,$E!V2+$(!

%#$.&(?!+$%!%&.(B1K+$<#9!!!

Season 

T$!()#!L+<&/&<!U,1()-#.(E!()#!'1,-()!.#+.,$!/,1!Z. marina!#`(#$%.!+VV1,`&*+(#2?!

/1,*!JV1&2!(,!@#V(#*K#1!7L)&22&V.!#(!+29^h_e:!L)&2&V.!^h_g=9!T$!8&*/f,1%#$E!P#$*+14_h!&(!

-+.!/,B$%!()+(!-)#$!2&')(!+6+&2+K&2&(?!-+.!)&')#.(!&$!Q+?CZB$#E!!##2'1+..!2#+/!.),,(!

/,1*+(&,$!1+(#!-+.!+2.,!)&')#.(!7S2#.#$!+$%!@+$%CZ#$.#$!^hhgK=9!![&')#.(!/2,-#1&$'!

%#$.&(&#.!-#1#!+2.,!&$!Q+?E!(),B')!$,!.##%2&$'.!#.(+K2&.)#%!-&()&$!()#!V,VB2+(&,$.!

#`+*&$#%9!!J.!()#!.#+.,$!V1,'1#..#.!()#!.&D#!,/!&$%&6&%B+2!.),,(.!&$<1#+.#.!(,!+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
_h!8+(&(B%#0!bcu!bb5U!



! hg

*+`&*B*!&$!()#!.B**#1E!+/(#1!-)&<)!+!2+1'#!.#$#.<#$<#!,/!2#+6#.!+$%!.),,(.!K#'&$.!72+(#!

.B**#1=9! T$!+22!V,VB2+(&,$.!##2'1+..!V2+$(.!%&#!K+<4!(,!+!%,1*+$(!.(+(#!%B1&$'!()#!

-&$(#1(&*#!7S2#.#$!+$%!@+$%CZ#$.#$!^hhg+=9!])#$!%+?2&')(!&$<1#+.#.!&$!()#!.V1&$'E!()#!

.B16&6&$'!V2+$(.!)+6#!2,-!#V&V)?(&<!2,+%.!+$%!.V+(&+2!,VV,1(B$&(?!/,1!#`V+$.&,$E!+$%!

<,$%&(&,$.!/,1!1+V&%!'1,-()!1#(B1$.9!!@,*#!,/!()#!/+<(,1.!&$6,26#%!&$!()#!#//#<(.!,/!

.#+.,$+2&(?!+1#!(#*V#1+(B1#E!$B(1&#$(!2,+%.!+$%!#V&V)?(&<!'1,-()!7L)&22&V.!^h_g=9!!!

 

Plant density  

R`+*V2#.!/1,*!(#11#.(1&+2!V2+$(.!<+$!K#!&$/,1*+(&6#!/,1!%#6#2,V&$'!)?V,()#.#.!/,1!

.#+'1+..!'1,-()!+$%!V,VB2+(&,$!%?$+*&<.9!!T$!<,$fB$<(&,$!-&()!()&$$&$'!#`V#1&*#$(.!&$!

<B2(&6+(#%!V2+$(!V,VB2+(&,$.E!F,%+!#(!+29!7^hce=!.(B%&#%!%&//#1#$(!-&2%!V2+$(!V,VB2+(&,$.!

7/1,*!1,+%.&%#!-##%.!(,!.(+$%.!,/!(1##.=E!+$%!/,B$%!()+(!+<1,..!+!%&6#1.&(?!,/!V2+$(!

.V#<&#.E!self-thinning!,<<B1.!&$!+!V,VB2+(&,$!-)#$!()#!V2+$(!<,6#1+'#!)+.!#`<##%#%!+!

<#1(+&$!()1#.),2%:!.#2/C()&$$&$'!&.!-)#1#!()#1#!&.!+!%#<1#+.#!&$!V2+$(!%#$.&(?!+/(#1!.,*#!

*+`&*B*!%#$.&(?!&.!1#+<)#%9!!")#!V,VB2+(&,$!,V#1+(#.!(,!*+&$(+&$!()#!<1&(&<+2!%#$.&(?!

()1#.),2%9!!MB1()#1*,1#E!()#?!/,B$%!()#1#!-+.!+!<,$.(+$(!$#'+(&6#!.2,V#!,/!ekH!/,1!()#!

1#2+(&,$.)&V!,/!2,'7V�=C2,'7-�=hI9!!!")#?!(#1*#%!()&.!V)#$,*#$,$!the 3/2th power law of 

self-thinningE!+$%!&(!)+.!K##$!/,B$%!(,!+VV2?!(,!+!-&%#!1+$'#!,/!.V#<&#.!,/!V2+$(.!7F,%+!#(!

+29!^hce:!])&(#!+$%![+1V#1!^hXI=9!!

T$!()#!<,$(#`(!,/!()#.#!()#,1&#.!K+.#%!,$!(#11#.(1&+2!V2+$(!'1,-()E!K&,*+..C%#$.&(?!

1#2+(&,$.)&V.!,/!Hh!##2'1+..!V,VB2+(&,$.!&$!RB1,V#E!Z+V+$!+$%!U,1()!J*#1&<+h^!-#1#!

+$+2?D#%!7S2#.#$!+$%!@+$%CZ#$.#$!^hhg+=9!!])&2#!.#2/C()&$$&$'!%&%!$,(!,<<B1!+.!

#`V2&<&(2?!+.!#`V#<(#%!K+.#%!,$!(#11#.(1&+2!1#.#+1<)!7&#9!+%)#1&$'!(,!()#!lekH!V,-#1!1B2#=E!

V,VB2+(&,$.!#`<##%&$'!+!p'2,K+2!.B**#1!*#%&+$!K&,*+..5!#`V#1&#$<#%!+!$#(!%#<2&$#!&$!

.),,(!%#$.&(?9!L+1+22#2!(,!()&.E!&$!U#(+1(.!>+?E!S1#',$E!+!()1#.),2%!*#+.B1#*#$(!,/!

##2'1+..!K&,*+..!V1,%B<(&,$!-+.!/,B$%!7*#+.B1#%!K?!8#+/!J1#+!T$%#`!C!+!6+2B#!

#`V1#..&$'!()#!<,*K&$#%!()#!#//#<(.!,/!.),,(!%#$.&(?!+$%!2#+/!.B1/+<#!+1#+!,$!,6#1+22!

K&,*+..=E!+K,6#!-)&<)!2#+/!+1#+!-+.!$#'+(&6#2?!<,11#2+(#%!-&()!.),,(!%#$.&(?E!+$%!

1#.B2(#%!&$!+!.#2#<(&6#!2,..!,/!.*+22!.),,(.!&$!*&%!.B**#1!73#$(B2+!+$%!Q<T$(&1#!^h_c=9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
hI!-�!m!+6#1+'#!-#&')(!,/!&$%&6&%B+2!V2+$(.!+$%!V�m!+6#1+'#!V2+$(!%#$.&(?!
h^!J22!V,VB2+(&,$.!-#1#!-&()&$!eIu!+$%!bcu!U!2+(&(B%#9!



! hb

S2#.#$!+$%!@+$%CZ#$.#$!7^hhg+=!)?V,()#.&D#!()+(!##2'1+..!V,VB2+(&,$.!*&')(!$,(!#`V1#..!

.#2/C()&$$&$'!+.!&$!(#11#.(1&+2!V,VB2+(&,$.!K#<+B.#!()#!,V(&*+2!<,$%&(&,$.!/,1!'1,-()!#$%!

K#/,1#!+!*+`&*B*!%#$.&(?!()1#.),2%!&.!1#+<)#%9!Q,.(!V,VB2+(&,$.!%&%!$,(!1#+<)!.B<)!)&')!

V,VB2+(&,$!%#$.&(?!2#6#2.E!#`<#V(!/,1!+!.),1(!.B**#1!V#1&,%!+(!*+`&*B*!K&,*+..9!!T(!)+.!

K##$!/,B$%!()+(!()#!CekH!V,-#1!2+-!%,#.!$,(!+VV2?!+.!1#+%&2?!(,!<2,$+2!V2+$(.!-)#1#!

%#$.&(?!*#%&+(&,$!,/!V,VB2+(&,$!<+$!,<<B1!()1,B')!,()#1!*#<)+$&.*.!K#.&%#.!.#2/C

()&$$&$'!7%#!31,,$!^hhe=9!M,1!#`+*V2#E!@<)*&%!+$%![+1V#15.!7^h_b=!.(B%?!,/!Bellis 

perennis,!+!'1+..2+$%!V#1#$$&+2!%+&.?E!/,B$%!()+(!()#!<2,$#.!,/!()&.!V)+2+$`!.V#<&#.!<+$!

.#2/C1#'B2+(#!K?!2&*&(&$'!&(.!,-$!.),,(!1#<1B&(*#$(:!##2'1+..!.(+$%.!*+?!)+6#!()&.!<+V+<&(?!

+.!-#22!7S2#.#$!+$%!@+$%CZ#$.#$!^hhg+=9!!!

S2#.#$!+$%!@+$%CZ#$.#$!7^hhgK=!/B1()#1!#`+*&$#%!+!V,(#$(&+2!<+B.#!,/!()#!

&$/2B#$<#!,/!%#$.&(?!,$!'1,-()!K?!2,,4&$'!+(!()#!#//#<(.!,/!.#2/C.)+%&$'!,/!##2'1+..!.(+$%.!

+.!+!/+<(,1!/,1!1#<1B&(*#$(!2&*&(+(&,$9!])&2#!()#?!/,B$%!.),,(!%#$.&(?!1#*+&$#%!1#2+(&6#2?!

<,$.(+$(!,6#1!()#!'1,-&$'!.#+.,$!7Q+1<)CJB'B.(=!&$!8&*/f,1%#$E!P#$*+14E!()#1#!-+.!+!

)&')!*,1(+2&(?!,/!?,B$'!+$%!.*+22!2#+/!.),,(.!&$!2+(#!.B**#1E!+.!-#22!+.!+!2,-#1!

1#<1B&(*#$(!,/!6#'#(+(&6#!.&%#!K1+$<)#.9!")#!+B(),1.!.B''#.(#%!()+(!?,B$'!.),,(!%&#C,//!

<,&$<&%#%!-&()!()#!)&')!.#2/C.)+%&$'!&$!2+(#!.B**#1E!+.!$#-!.),,(.!7.*+22#1!()+$!,2%#1!

.),,(.!-&()!(+22#1!2#+6#.=!-#1#!+$!#`V#$%+K2#!<,.(E!.B16&6&$'!,$2?!&/!()#?!)+%!1,,*E!

-)&<)!K?!2+(#!.B**#1!-+.!+(!+!*&$&*B*9!!")#?!+2.,!/,B$%!()+(!+(!()#!(&*#!,/!*+`&*B*!

total!K&,*+..!&$!*&%.B**#1E!%#$.&(?!)+%!%#<2&$#%!.&$<#!()#!.V1&$'!&$!eId!,/!()#!

V,VB2+(&,$.:!()&.!.BVV,1(.!F,%+!#(!+295.!7^hce=!total plant yield!()#,1?!-)&<)!.(+(#.!()+(!+.!

()#!.#2/C()&$$&$'!V1,'1#..#.E!&$%&6&%B+2!1+*#(.!'#(!2+1'#19!

 

Disturbance 

! ")#!<1,-%&$'!#//#<(.!,/!)&')C%#$.&(?!##2'1+..!*#+%,-.!()+(!B2(&*+(#2?!1#.B2(!&$!

.#2/C.)+%&$'!+$%!%&#C,//!<+$!K#!+22#6&+(#%!K?!*,%#1+(#!%&.(B1K+$<#9!!T$!()#&1!2&(#1+(B1#!

1#6&#-!,/!##2'1+..!V,VB2+(&,$!%?$+*&<.!.(B%&#.E!S2#.#$!+$%!@+$%CZ#$.#$!7^hhg+=!/,B$%!

()+(!&$!#.(+K2&.)#%!##2'1+..!K#%.E!()#!K&,*+..!,/!2#+/!.),,(.!+(!()#!K#'&$$&$'!,/!()#!.#+.,$!

)+%!+!.&'$&/&<+$(!&$6#1.#!1#2+(&,$.)&V!-&()!$#(!.),,(!%#$.&(?!&$<1#+.#!K#(-##$!.V1&$'!+$%!

.B**#19!!R#2'1+..!V,VB2+(&,$.!-&()!B$B.B+22?!2,-!K&,*+..!&$!#+12?!.V1&$'!7&9#9E!<+B.#%!

K?!-&$(#1!&<#!.<,B1!,1!%&#C,//!%B#!(,!)&')!(#*V#1+(B1#.!()#!V1#6&,B.!.B**#1=!#`V#1&#$<#%!



! hc

+!)&')#1!+$%!2,$'#1!.),,(!1#<1B&(*#$(!()1,B'),B(!()#!.B**#19!!!

! S$#!<+.#!#`+*V2#!,/!()&.!&.!&$!U,6+!@<,(&+E!-)#1#!()#!/,1*+(&,$!+$%!*,6#*#$(!

,/!-&$(#1!&<#!+$$B+22?!1#*,6#.!+2*,.(!+22!,/!+!%#$.#!Z. marina!*#+%,-9!N,K#1(.,$!+$%!

Q+$$!7^h_g=!/,B$%!()+(!&$!U,6+!@<,(&+E!K?!()#!#$%!,/!()#!/,22,-&$'!'1,-&$'!.#+.,$!()#!

V,VB2+(&,$!)+%!1#<,2,$&D#%9!!T$!V#1#$$&+2!##2'1+..!K#%.!-&()!2,-!%&.(B1K+$<#E!.##%2&$'!

'#1*&$+(&,$!+$%!.B16&6+2!&.!,K.#16#%!(,!K#!6#1?!2,-!7L)&22&V.!#(!+29!^h_e=:!),-#6#1E!+(!

()&.!%&.(B1K#%!.&(#E!$#-!.##%2&$'.!#.(+K2&.)#%!1#+%&2?!&$!()#!.V+<#!.<,B1#%!K?!()#!-&$(#1!

&<#9!!@##%2&$'.!'1#-!*,1#!V1,2&/&<+22?!+$%!2+1'#1E!-&(),B(!()#!V1#.#$<#!,/!+!*+(B1#!

<+$,V?E!+$%!()#!1#*+&$&$'!*+(B1#!V2+$(.!K1+$<)#%!/&6#!(&*#.!*,1#!-)#1#!()#1#!-+.!$,!

<+$,V?!7N,K#1(.,$!+$%!Q+$$!^h_g=9!!@)+%&$'!#`V#1&*#$(.!-&()!<2,()!<,$/&1*#%!()#.#!

/&$%&$'.E!KB(!%&%!$,(!1#%B<#!$#-!.##%2&$'.5!'1,-()!+.!*B<)!+.!()#!*+(B1#!1+*#(.9!!

")#1#/,1#E!()#!+B(),1.!V1,V,.#%!()+(!$B(1&#$(!+6+&2+K&2&(?!&.!+2.,!+!/+<(,1!/,1!.##%2&$'!

#.(+K2&.)*#$(!+$%!.B16&6+29!")&.!V,VB2+(&,$!)+%!+%+V(#%!(,!()#!-&$(#1!&<#!K?!VB((&$'!)&')!

#$#1'?!&$VB(!&$(,!/,1*&$'!6#1?!.(1,$'!1,,(.0!*+(B1#!V#1#$$&+2!##2'1+..!V2+$(.!&$!()&.!

V,VB2+(&,$!+$$B+22?!+22,<+(#%!ged!,/!()#&1!K&,*+..!V1,%B<(&,$!(,!1)&D,*#.!+$%!1,,(.E!

-)#1#+.!/,B1!,()#1!<,*V+1&.,$!V,VB2+(&,$.!)+%!^bd!(,!e^d!K#2,-C'1,B$%!V1,%B<(&,$!&$!

+!?#+19!!")#!+B(),1.!1#+.,$#%!()+(!.(1,$'!1,,(.!&$<1#+.#%!()#!*#+%,-.5!+K&2&(?!(,!

-&().(+$%!&<#!.<,B1E!+$%!()#!&$<1#+.#%!<+1K,)?%1+(#!1#.#16#.!+&%#%!1#'1,-()!&$!()#!.V1&$'E!

.V##%&$'!V,.(C%&.(B1K+$<#!1#<,6#1?9!")&.!-+.!+$!#`+*V2#!,/!+!%#$.#2?!V,VB2+(#%!##2'1+..!

K#%!&$!-)&<)!%&.(B1K+$<#!+22,-#%!/,1!K,()!.#`B+2!1#V1,%B<(&,$!+$%!<2,$+2!#`V+$.&,$9!



! hX

e9^9e R`V#1&*#$(+2!OB#.(&,$.!

Q?!.),,(!1#*,6+2!(1#+(*#$(!&$(#$%#%!(,!*&*&<!(1+%&(&,$+2!##2'1+..!)+16#.(&$'9!!

")#!(1#+(*#$(!&$6,26#%!%&//#1#$(!&$(#$.&(&#.!,/!1#*,6+2!,/!##2'1+..!.),,(.!&$!.*+22!V2,(.9!!

N#.#+1<)!OB#.(&,$.!+(!K,()!.&(#.!&$!*?!&$!.&(B!#`V#1&*#$(.!-#1#0!! !

aB#.(&,$!^0![,-!%,!%&//#1#$(!&$(#$.&(&#.!,/!)+16#.(&$'!(1#+(*#$(!+//#<(!.),,(!

1#'#$#1+(&,$j!!@),,(!1#'#$#1+(&,$!-+.!*#+.B1#%!+.!()#!%&//#1#$<#!K#(-##$!()#!$B*K#1!,/!

.),,(.!V#1!V2,(!+(!()#!#$%!,/!()#!1#.V#<(&6#!#`V#1&*#$(!+$%!()#!,1&'&$+2!$B*K#1!<,B$(#%!

V1#C(1#+(*#$(9!")&.!*#+.B1#*#$(!1#V1#.#$(#%!()#!.),,(!1#C'#$#1+(&,$!-&()!1#.V#<(!(,!()#!

,1&'&$+2!V1#C(1#+(*#$(!%#$.&(&#.!-&()&$!,$#!'1,-&$'!.#+.,$9!!

aB#.(&,$!H0![,-!%,!%&//#1#$(!&$(#$.&(&#.!,/!)+16#.(&$'!(1#+(*#$(!+//#<(!$#(!.),,(!

V1,%B<(&,$CV,.(!(1#+(*#$(j!U#(!.),,(!V1,%B<(&,$CV,.(!(1#+(*#$(!-+.!*#+.B1#%!+.!()#!

$B*K#1!,/!$#-!.),,(.!V1,%B<#%!+/(#1!(1#+(*#$(!K?!()#!#$%!,/!()#!.#+.,$9!!

aB#.(&,$!e0![,-!%,!%&//#1#$(!&$(#$.&(&#.!,/!)+16#.(&$'!+//#<(!()#!&$(#1$,%#!6,2B*#!

,B(VB(!,/!1#*+&$&$'!1)&D,*#.j!!Y,2B*#!,/!&$(#1$,%#!g!-+.!<),.#$!+.!&(!-+.!'1,-$!V,.(C

(1#+(*#$(!7K+.#%!,$!U#(+1(.!>+?!V2+.(,<)1,$#!&$(#16+2!%+(+=!KB(!&.!()#!?,B$'#.(!/B22?!

#`V+$%#%E!,1!p*+(B1#5!&$(#1$,%#!7@),1(!+$%!PB+1(#E!HII^=E!+$%!)+.!2,-#1!6+1&+(&,$!()+$!

?,B$'#1!&$(#1$,%#.9!!

e9H Q#(),%.!

e9H9^ @&(#!.#2#<(&,$!!!!

")#!V1&*+1?!#`V#1&*#$(!-+.!<,$%B<(#%!&$!+!.BK(&%+2!Zostera marina!*#+%,-!&$!

[?+<&$()#!>+?E!aB+%1+!T.2+$%!7ZB$#C@#V(#*K#1!HIIb=9!!J!.BVV2#*#$(+1?!#`V#1&*#$(!-+.!

<,$%B<(#%!&$!+$!&$(#1(&%+2!*#+%,-!+(!".+--+..#$!7ZB2?C@#V(#*K#1!HIIc=9!!A1&(#1&+!/,1!

.&(#!.#2#<(&,$!-#1#0!%#$.#!Z. marinaE!1#2+(&6#2?!#6#$!-+(#1!%#V()E!'#$#1+2!B$&/,1*&(?!,/!

%#$.&(?!,/!()#!*#+%,-E!'1##$E!)#+2()?!V2+$(.E!2,-!%&.(B1K+$<#!+$%!&*V+<(!/1,*!)B*+$.!

7(,!+VV1,`&*+(#!V1#C<,$(+<(!<,$%&(&,$.=E!+<<#..&K&2&(?!+$%!V1,(#<(&,$!/1,*!-&$%9!![#+2()!

,/!##2'1+..!-+.!6&.B+22?!%#(#1*&$#%!K?!.&D#E!%#$.&(?E!#V&V)?(#!2,+%!+$%!'#$#1+2!%#.&1+K2#!

<)+1+<(#1&.(&<.!/,1!#%&K&2&(?!+<<,1%&$'!(,!3-+4-+4+5-+4-!%#.<1&V(&,$.!/1,*!&$(#16&#-.9!!

")#!%#$.&(?!,/!.),,(.!-+.!+$!&*V,1(+$(!/+<(,1!/,1!()#!+$+2?.&.9!!"1#+(*#$(!'1,BV.!-#1#!

(#.(#%!/,1!%&//#1#$<#.!,/!()#&1!,1&'&$+2!7V1#C(1#+(*#$(=!.),,(!%#$.&(&#.9!



! h_

 

Hyacinthe Bay, Quadra Island, May-September 20050!bI�!IX5Igo!UE!^Hb�!^e5eeo!]!

Site #27 in Figure 2.3, page 40 

J(!2,-!(&%#!+!.+$%!K+1!#`(#$%.!(,!+!.*+22!&.2+$%!/,1*&$'!+!K+?!+1,B$%!+!

<,$(&$B,B.!Z. marina!K#%!&$!+!.*+22!.BKCK+?!,$!()#!-#.(!.&%#!,/![?+<&$()#!>+?9!!",!

<)+1+<(#1&D#!+$%!<),,.#!()#!K,B$%+1&#.!,/!()#!.+*V2&$'!+1#+E!+!^II!*!<)+1+<(#1&D+(&,$!

(1+$.#<(!7A!(1+$.#<(=!-+.!#.(+K2&.)#%!V+1+22#2!(,!()#!K#+<)!()1,B')!()#!*&%%2#!,/!()#!Z. 

marina!*#+%,-9!!"#$!V2,(.!-#1#!.#(!@,B()!(,!U,1()!+2,$'!()#!A!(1+$.#<(!+$%!*#+.B1#%!

/,1!%#V()E!.),,(!%#$.&(?!+$%!.#%&*#$(!(,!%#(#1*&$#!&/!()#!+1#+!-+.!+%#OB+(#2?!

),*,'#$#,B.9!!@#%&*#$(!-+.!.+$%!+$%!&$!+!/#-!V2,(.E!.+$%!+$%!.*+22!V#KK2#.9!!

@V#<&*#$.!/1,*!#+<)!V2,(!-#1#!(+4#$!+$%!V1#..#%!+$%!-#1#!.BK*&((#%!(,!()#!GY&<!

)#1K+1&B*hH9!!")#!+1#+!&.!$,(!,/(#$!6&.&(#%!K?!V#,V2#!$,-+%+?.E!KB(!-+.!)&.(,1&<+22?!B.#%!

K?!M&1.(!U+(&,$.E!KB(!$,(!/,1!.#6#1+2!<#$(B1&#.!+$%!()#1#!-+.!$,!&$%&<+(&,$!()+(!()&.!K+?!

)+%!K##$!B.#%!/,1!##2'1+..!)+16#.(!&$!()#!V+.(9!!!!

!

Tsawwassen, July-September 2006:!gh�!Ie5HHo!UE!^He�!IX5HHo!]!

Site #28 in Figure 2.3, page 40 

")&.!.&(#!-+.!,//!()#!.,B()!.&%#!,/!()#!/#11?!(#1*&$+2!+(!".+--+..#$9!!"-,!+1#+.!,/!

%#$.#!Zostera marina!-#1#!<),.#$!/,1!(-,!^II*!(1+$.#<(.!.#(!V+1+22#2!(,!()#!V&#1E!

+VV1,`&*+(#2?!HII!*!,B(!K#?,$%!()#!)&')!(&%#!*+149!!"1+$.#<(!J!-+.!.#(!K#?,$%!()#!

.#<,$%!/#11?!+1<)-+?!(,-+1%.!()#!.#+!l!+(!+!2,-!,/!I9h!*!&(!-+.!.(&22!&$!|HI!<*!,/!-+(#19!!

"1+$.#<(!>!-+.!2,<+(#%!$#+1!()#!/&1.(!/#11?!+1<)!7%1&6&$'!(,!()#!/#11?=9!!")&.!(1+$.#<(!-+.!

.)+22,-#1E!+$%!<,*V2#(#2?!#`V,.#%!,$!+!2,-!(&%#!,/!I9h!*9!!")#!.BK.(1+(#!-+.!/&$#!.+$%9!

@V#<&*#$.!+(!()#!".+--+..#$!2,<+(&,$!-#1#!2+1'#1!()+$!(),.#!+(!()#!.BK(&%+2!aB+%1+!.&(#9!

")&.!.&(#!-+.!.BKf#<(!(,!*B<)!*,1#!B.#!()+$!()#!aB+%1+!.&(#E!&$<2B%&$'!!<1+KK&$'E!

<2+**&$'E!VB22&$'!K,+(.!+2,$'!,$!2,-!(&%#.E!+$%!V,(#$(&+2!V,22B(&,$!/1,*!()#!V,1(.!+$%!

)B*+$!+<(&6&(?9!!!

 

!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
hH!J<<#..&,$!$B*K#1.!gbh^H!(,!gbhH^!



! hh

e9H9H R`V#1&*#$(+2!%#.&'$!!

aB+%1+!.&(#!HIIb!

!

M&'B1#!e9H!aB+%1+!R`V#1&*#$(!%#.&'$E!HIIb9!!8,<+(&,$0!&$!+!.BKCK+?!,/![?+<&$()#!>+?E!
aB+%1+!T.2+$%9!!

!
J(!()#!aB+%1+!.&(#!)+16#.(&$'!-+.!<,$%B<(#%!.BK(&%+22?!,$!2,-!(&%#.!-&()!

@AG>J9!!J!<,*V2#(#!1+$%,*&D#%!K2,<4!%#.&'$!-+.!B.#%!/,1!()#!%&.(B1K+$<#!#`V#1&*#$(:!

-)&2#!()#!.&(#!-+.!1#2+(&6#2?!B$&/,1*!+$%!K2,<4.!-#1#!$,(!'1+%&#$(.!KB(!1+$%,*!(1+$.#<(.E!

1+$%,*&D+(&,$!,/!()#!V2,(!.&(#.!+$%!(1#+(*#$(.!-+.!B.#%!(,!*&$&*&D#!%#V()!+$%!V2,(!.),,(!

%#$.&(&#.!+.!/+<(,1.9!!G.&$'!()#!A!(1+$.#<(!+.!+!1#/#1#$<#E!/&6#!eI!*!(1+$.#<(.!-#1#!.#(!

V#1V#$%&<B2+1!(,!()#!A!(1+$.#<(!7]#.(!(,!R+.(=!+(!1+$%,*!%&.(+$<#.!+2,$'!()#!(1+$.#<(E!.#(!

-&()!/2+''&$'!(+V#!+$%!I9gc!*!V&#<#.!,/!1#K+19!!S$!#+<)!(1+$.#<(E!/,B1!.OB+1#!LYA!

OB+%1+(.!,/!I9IcHb*H!7I9Hb!*!y!I9Hb!*=!-#1#!.#(!-&()!1#K+1!/,1!+!(,(+2!,/!HI!OB+%1+(.!

7M&'B1#!e9H=9!!P&.(+$<#!K#(-##$!()#*!-+.!<),.#$!+(!1+$%,*!B.&$'!+!.(,V-+(<)E!KB(!$,(!

-&()&$!H!*!,/!#+<)!,()#19!!@),,(!%#$.&(&#.!+$%!%#V().!-#1#!<,B$(#%!+$%!*#+.B1#%!V1#C

(1#+(*#$(!7Q+?!HIE!HeE!HIIb=9!"1#+(*#$(!-+.!$,$C.#2#<(&6#!1#*,6+2!K?!)+$%!,/!##2'1+..!

.),,(.!&$!KB$<)#.!,/!()1##!(,!*&*&<!()#!V+(<)?!k’elpaxu!1#*,6+2!7@#<(&,$!H9b9^9^=9!!S$!

#+<)!(1+$.#<(E!()#!/,B1!V2,(.!-#1#!(1#+(#%!+(!/,B1!%&//#1#$(!&$(#$.&(&#.!7K+.#%!,$!Q+?!.),,(!

<,B$(.=0!^C!<,$(1,2!7$,!1#*,6+2=:!HC!2&')(!7|!eId!,/!+22!V2+$(.!1#*,6#%=:!eC!*#%&B*!

7|bId!1#*,6#%=:!+$%!gC!)#+6?!7^IId!1#*,6#%=9!!S1%#1!,/!)+16#.(&$'!(1#+(*#$(.!+2,$'!

#+<)!(1+$.#<(!-+.!1+$%,*2?!<),.#$!-&()!+!%&#!7#`<2B%&$'!$B*K#1!b!+$%!c=9!!"1#+(*#$(.!



! ^II

-#1#!+VV2&#%!ZB$#!hC^H!7$#+1!()#!K#'&$$&$'!,/!()#!.B**#1!'1,-&$'!.#+.,$!/,1!Zostera 

marinaE!+$%!()#!(1+%&(&,$+2!)+16#.(&$'!*,$()!,/!Q+?=9!!R&')(!K1#+%!(+'.!7.##!()#!p1)&D,*#!

(+'5!&$!M&'B1#!e9^=!V#1!V2,(!-#1#!.#(!,$!()#!1)&D,*#!K#$#+()!()#!?,B$'#.(!&$(#1$,%#!(,!

1#<,1%!&$(#1$,%#!'1,-()E!+.!V#1!*#(),%.!/1,*!@),1(!+$%!PB+1(#!7HII^=9!!!

",!#`+*&$#!.),,(!1#'#$#1+(&,$!+$%!$#(!.),,(!V1,%B<(&,$!V,.(C(1#+(*#$(E!.),,(!

%#$.&(&#.!-#1#!<,B$(#%!*&%!.#+.,$!7ZB2?!^H=E!+$%!()#$!+'+&$!+(!()#!#$%!,/!()#!.#+.,$!

7@#V(9!HCg=E!V1&,1!(,!()#!%#.(1B<(&6#!.+*V2&$'!,/!V2+$(.!-&()!(+''#%!1)&D,*#.E!-)&<)!-#1#!

)+16#.(#%!/,1!1)&D,*#!6,2B*#!*#+.B1#*#$(9!])#1#!#&')(!(+''#%!V2+$(.!<,B2%!$,(!K#!

/,B$%!&$!+!V2,(E!B$(+''#%!.+*V2#.!-#1#!1+$%,*2?!.#2#<(#%!+$%!1#*,6#%!/,1!*#+.B1#*#$(9!!

L2+$(.!-#1#!1#*,6#%!-&()!+.!*B<)!&$(+<(!1)&D,*#!+.!V,..&K2#9!!Q#+.B1#*#$(.!-#1#!(+4#$!

,/!()#!-&%().!+$%!2#$'().!,/!()#!1)&D,*#!&$(#1$,%#.!/1,*!()#!?,B$'#.(!7$B*K#1!^=!(,!^I()!

,2%#.(!&$(#1$,%#!7$B*K#1!^I=9!!

!

Tsawwassen site 2006  

!

M&'B1#!e9e!".+--+..#$!#`V#1&*#$(!%#.&'$9!!8,<+(&,$0!@,B()!.&%#!,/!/#11?!(#1*&$+2E!
".+--+..#$E!>A9!>,()!(1+$.#<(.!+1#!&$!()#!&$(#1(&%+2!D,$#E!+!2+1'#!Z. marina!*#+%,-9!!
"1+$.#<(!J!&.!%##V#1E!+$%!#`V,.#%!,$2?!,$!()#!2,-#.(!(&%#.9!!!



! ^I^

!
A)+1+<(#1&D+(&,$!+$%!(1#+(*#$(!-#1#!<,$%B<(#%!,$!()#!2,-!(&%#.!,/!ZB2?!HeCHbE!

HIIc9!!"-,!(1+$.#<(.!,/!^II!*!-#1#!.#(!+(!(-,!%&//#1#$(!#`V,.B1#.!,$!()#!K#+<)0!(1+$.#<(!

J!-+.!*,1#!,/(#$!.BK*#1'#%!7%##V#1=E!+$%!(1+$.#<(!>!-+.!*,1#!,/(#$!#`V,.#%!7.##!

M&'B1#!e9e=9!!"#$!V2,(.!-#1#!%#(#1*&$#%!+(!1+$%,*!+2,$'!()#!^II*!(1+$.#<(.!+$%!*+14#%!

-&()!1#K+1!+$%!/2+''&$'!(+V#9!!J!<&1<B2+1!V2,(!,/!I9bIe*H!7I9_I!*!%&+*#(#1=!-+.!<),.#$!(,!

*&*&<!()#!1+%&B.!,/!)+16#.(&$'!,/!+$!&$%&6&%B+2!V&<4&$'!##2'1+..!&$!+!.(+(&,$+1?!V,.&(&,$9!

J2,$'!#+<)!(1+$.#<(E!/&6#!,/!()#!V2,(.!-#1#!(1#+(#%E!+$%!/&6#!-#1#!<,$(1,2.!7,1%#1!<),.#$!

+(!1+$%,*!B.&$'!+!<,&$!(,..=9!@#%&*#$(!(?V#!+$%!.),,(!%#$.&(?!V#1!OB+%1+(!-#1#!1#<,1%#%!

K#/,1#!(1#+(*#$(9!!!"1#+(*#$(!-+.!.&*V2&/&#%!&$(,!(-,!<+(#',1&#.0!2&')(!1#*,6+2!6.9!

<,$(1,29!"1#+(#%!V2,(.!-#1#!()&$$#%!K?!)+$%!(,!1#*,6#!,$#!()&1%!7|eed=!,/!()#!,1&'&$+2!

$B*K#1!,/!V2+$(.!&$!#+<)!V2,(:!V2+$(.!1#*,6#%!-#1#!.#2#<(#%!+.!,$#.!+VV#+1&$'!(,!)+6#!

()#!()&<4#.(!1)&D,*#.9!T$%&6&%B+2!.),,(.!-#1#!1#*,6#%!-)&2#!B$%#1!bC^I!<*!,/!-+(#1!+.!

V#1!(1+%&(&,$+2!'+()#1&$'!7+$%!+.!()&.!&.!*,.(!#//#<(&6#!/,1!1#*,6+2!,/!&$(+<(!1)&D,*#.E!.##!

@#<(&,$!H9b9^9H=9!!N#*+&$&$'!V2+$(.!&$!()#!V2,(.!-#1#!.#2#<(#%!+(!1+$%,*!/,1!(+''&$'0!

V2+.(&<!K1#+%!K+'!(+'.!-#1#!.#(!K#$#+()!()#!?,B$'#.(!1)&D,*#!$,%#!,$!.&`!V2+$(.!V#1!V2,(9!!

")#!#`V#1&*#$(!#$%#%!@#V(#*K#1!c()E!HIIc!-)#$!.),,(.!&$!#+<)!V2,(!-#1#!<,B$(#%!7(,!

+%%1#..!1#.#+1<)!OB#.(&,$.!^!+$%!H=!+$%!()#!(+''#%!.),,(.!-#1#!1#*,6#%!/,1!*#+.B1#*#$(!

,/0!$B*K#1!,/!K1+$<)#.E!2#$'()!+$%!-&%()!,/!2,$'#.(!2#+/E!-&%()E!2#$'()!+$%!6,2B*#!,/!

1)&D,*#!&$(#1$,%#.!/1,*!()#!?,B$'#.(!K+<4!^I!&$(#1$,%#.!7(,!+%%1#..!OB#.(&,$!e=9!!])#$!

c!V2+$(.!-&()!(+'.!<,B2%!$,(!K#!/,B$%!&$!+!V2,(E!1+$%,*E!B$(+''#%!.+*V2#.!-#1#!1#*,6#%!

+$%!*#+.B1#%9!!!

e9H9e @(+(&.(&<+2!+$+2?.&.!

! T$&(&+2!#`V2,1+(&,$0!!M,1!,B(VB(!6+1&+K2#.!7$#(!.),,(!%&//#1#$<#.E!1)&D,*#!&$(#1$,%#!

6,2B*#.=!.<+((#1!*+(1&<#.!-#1#!<1#+(#%!&$!@L@@!6#1.&,$!^^9bE!7@L@@!T$<9E!A)&<+',!T8=!(,!

6&.B+22?!<)#<4!/,1!#$6&1,$*#$(+2!(1#$%.!&$!()#!%+(+!7V,(#$(&+2!<,$/,B$%&$'!/+<(,1.!-#1#!

%#V()E!,1&'&$+2!%#$.&(?E!+$%!(1+$.#<(=9!J.!-#22E!()#!Q+$&/,2%!@?.(#*!c9b9I!V1,'1+*!-+.!

B.#%!(,!<1#+(#!.V+(&+2!+B(,<,11#2+(&,$!.B1/+<#.!(,!%#(#1*&$#!-)#()#1!V+((#1$.!-#1#!1+$%,*!

,1!.B''#.(#%!&$/2B#$<#.!,/!()#.#!/+<(,1.!,$!()#!%+(+!.#(.9!!")&.!+22,-#%!*#!(,!1B2#!,B(!

#$6&1,$*#$(+2!&$/2B#$<#.!+$%!/,<B.!,$!()#!/+<(,1.!,/!&$(#1#.(0!,1&'&$+2!%#$.&(?E!(1#+(*#$(E!

V1&,1!'1,-()E!(1+$.#<(!7+.!+!V1,`?!/,1!%#V()!+(!".+--+..#$=9!!!



! ^IH

P+(+!+$+2?.#.!-#1#!V#1/,1*#%!B.&$'!@L@@!6#1.&,$!^^9b!7@L@@E!T$<9E!A)&<+',!T8=9!!

M,1!L,-#1!+$+2?.#.E!\!L,-#1!Y#1.&,$!H9I!-+.!#*V2,?#%E!+$%!%#(#<(+K2#!%&//#1#$<#.!-#1#!

K+.#%!,$!()#!%&//#1#$<#.!,/!*#+$!6+2B#.!K#(-##$!'1,BV.!&$!()#!1#.B2(.E!+.!-#22!+.!#//#<(C

.&D#!<,$6#$(&,$.!72+1'#!#//#<(!m!I9gIE!*#%&B*!#//#<(!m!I9Hb=9!!P+(+!.#(.!/1,*!#+<)!

#`V#1&*#$(!-#1#!+$+2?D#%!.#V+1+(#2?9!

!

Shoot regeneration!-+.!*#+.B1#%!+.!()#!%&//#1#$<#!&$!.),,(.!K#(-##$!()#!#$%!,/!

#`V#1&*#$(he!+$%!V1#C(1#+(*#$(E!,1&'&$+2!%#$.&(&#.hg9!Net shoot production-post treatment!

7)#1#!<+22#%!pnet shoots5=!-+.!*#+.B1#%!+.!()#!%&//#1#$<#!&$!.),,(!$B*K#1.!K#(-##$!()#!

#$%!,/!()#!#`V#1&*#$(!+$%!&$&(&+2E!V,.(!(1#+(*#$(!%#$.&(&#.hb9!!M,1!internode 4 volumeE!()#!

$,$C&$%#V#$%#$(!.V#<&*#$.!&$!#+<)!V2,(!w_!V2+$(.kV2,(!7aB+%1+=!+$%!c!V2+$(.kV2,(!

7".+--+..#$=x!+$%!()#!*#+$!&$(#1$,%#!g!6,2B*#.!-#1#!<+2<B2+(#%!+$%!(),.#!&$%&<#.!B.#%!

&$!()#!+$+2?.&.!7$m!HIE!+$%!$m!^c=9!!T$(#1$,%#!6,2B*#!-+.!/,B$%!+<<,1%&$'!(,!()#!6,2B*#!

,/!+!<?2&$%#10!Jm!1H)m!!7-&%()kH=H�2#$'()!7-&%()!+$%!2#$'().!,/!&$(#1$,%#.!-#1#!

*#+.B1#%!/1,*!.+*V2#.=9 

")#!/,22,-&$'!$B22!)?V,()#.#.!-#1#!(#.(#%!B.&$'!\#$#1+2!8&$#+1!Q,%#2.0![I^0!

Harvesting treatment has no effect on shoot regeneration:![IH0!Harvesting treatment  

has no effect on the net shoot production post-treatment; ![Ie0!Harvesting treatment has 

no effect on the volume of internode 49!!!"1#+(*#$(!-+.!1#*,6+2!,/!.),,(.!&$!V2,(.!+(!()1##!

%&//#1#$(!&$(#$.&(&#.!7eIdE!bIdE!^IId=9!!S()#1!/+<(,1.!#`V2,1#%!&$!#+<)!+$+2?.&.!,/!

,B(VB(.!-#1#0!(1+$.#<(E!,1&'&$+2!%#$.&(?E!V,.(C(1#+(*#$(!%#$.&(?E!%#V()E!+$%!&$(#1$,%#!h!

K&,*+..!7+$!,2%#1!'1,-()!&$<1#*#$(!(,!&$%&<+(#!()#!&$/2B#$<#!,/!()#!&$%&6&%B+25.!'1,-()!

V+((#1$=9!!J..B*V(&,$.!,/!$,1*+2&(?!+$%!#OB+2!6+1&+$<#.!-#1#!%#(#1*&$#%!K?!()#!1#.&%B+2.!

,/!()#!.),,(!%&//#1#$<#.!B.&$'!@)+V&1,C]&24!(#.(!7+.!$�bI=E!+$%!8#6#$#5.!(#.(E!+$%!K?!

#`+*&$&$'!aCa!V2,(.!+$%!.(+$%+1%&D#%!1#.&%B+2.9!J$!+2V)+!6+2B#!,/!Vm!I9Ib!-+.!B.#%!+.!

()#!()1#.),2%!/,1!.&'$&/&<+$<#9!!P+(+!)+%!$,1*+2!%&.(1&KB(&,$!+$%!#OB+2!6+1&+$<#.!7V!�!

I9Ib=!B$2#..!.(+(#%!,()#1-&.#!&$!()#!1#.B2(.9!!

R`V#1&*#$(+2!%#.&'$!/&(!JUASYJ!+$+2?.&.9!![,-#6#1E!-)#1#!*,1#!()+$!(-,!

/+<(,1.!-#1#!<,$(&$B,B.E!+!1#'1#..&,$!*,%#2!-+.!#`V2,1#%!7)&')#1!V,-#1!()+$!JUSYJ=9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
he!R$%!,/!R`V#1&*#$(0!,$!aB+%1+m!@#V(9HE!5IbE!+(!".+--+..#$m!@#V(9!cE!5Ic!
hg!S1&'&$+2!%#$.&(&#.0!@),,(.!<,B$(#%!,$!aB+%1+m!Q+?!HIE!5IbE!+(!".+--+..#$m!ZB2?!HHE!5Ic!
hb
!T$&(&+2!V,.(C(1#+(*#$(!%#$.&(&#.0!<,B$(#%!+(!aB+%1+!,$!ZB$#!^eE!5IbE!+(!".+--+..#$!,$!ZB2?!HbE!5Ic!



! ^Ie

])#1#!(-,!*,%#2.!-&()!#OB+2!V+1+*#(#1.!-#1#!/,B$%E!()#!*,%#2!#`V2+&$&$'!*,1#!

6+1&+(&,$!7NH=!-+.!<),.#$9!N#%B<#%!*,%#2.!/,B$%!B.&$'!K+<4-+1%!.#2#<(&,$!7#2&*&$+(&,$=!

/,1!JUSYJ!+$%!1#'1#..&,$!*,%#2.:!&$(#1+<(&,$!#//#<(.!+$%!/+<(,1.!-#1#!1#*,6#%!-)#1#!

()#?!-#1#!$,(!.&'$&/&<+$(9!!J.!()#!.+*V2#!.&D#!-+.!1#2+(&6#2?!.*+22!7$m!HI!,1!$m!^c=E!+$%!

()#1#!-+.!)&')!6+1&+(&,$!&$!()#!%+(+E!.&*V2#!71#%B<#%=!*,%#2.!-#1#!.#2#<(#%E!K+.#%!,$!

()#&1!<,$/,1*&(?!(,!()#!+..B*V(&,$.!,/!()#!*,%#2.E!+$%!J4+&4#5.!T$/,1*+(&,$!A1&(#1&,$!

7B.&$'!pJTA!<,11#<(#%5!K#<+B.#!,/!.*+22!.+*V2#!.&D#.E!+$%!+..B*&$'!#OB+2!%&.(1&KB(&,$!,/!

#11,1.=9!JUSYJ!(+K2#.!+1#!&$<2B%#%!&$!JVV#$%&`!P9!!

!

e9e N#.B2(.!!

@&(#!<)+1+<(#1&D+(&,$!
!
Quadra   

Y&.B+2!&$.V#<(&,$!,/!.V+(&+2!+B(,<,11#2+(&,$!.B1/+<#!&$%&<+(#%!$,!#$6&1,$*#$(+2!

(1#$%.!/,1!%#V()E!(1+$.#<(!,1!,1&'&$+2!.),,(!%#$.&(&#.9!!Q#+$!,1&'&$+2!%#$.&(?!-+.!Hh9I!

.),,(.kV2,(!7@RmH9b_=9!!S1&'&$+2!.),,(!%#$.&(&#.!)+%!+!1+$'#!,/!^b!l!bb!.),,(.!V#1!V2,(E!

KB(!,1&'&$+2!%#$.&(&#.!/,1!(1#+(*#$(!'1,BV.!-#1#!$,(!.&'$&/&<+$(2?!%&//#1#$(!7,$#C-+?!

JUSYJ!MeE^c!m!I9H^^E!Vm!I9__XE!/,1!*#+$.!.##!"+K2#!e9^=9!![,-#6#1E!V,.(!),<!V,-#1!

+$+2?.&.!&$%&<+(#%!+!2,-!V,-#1!7I9ebI=!/,1!%#(#<(&$'!%&//#1#$<#.!K#(-##$!,1&'&$+2!

%#$.&(&#.!,/!HI!V2,(.E!+$%!()+(!/,1!V,-#1!�!I9_I!.+*V2#!.&D#!$##%#%!(,!K#!,6#1!g_9!!!

!

Tsawwassen 

")#!*#+$!,1&'&$+2!.),,(!%#$.&(?!V#1!V2,(!-+.!b^9I!.),,(.kV2,(!7@Rm!g9Ig=:!()#!

1+$'#!,/!,1&'&$+2!.),,(.!V#1!V2,(!-+.!HHC^Ic9!!S1&'&$+2!%#$.&(?!*#+$.!K#(-##$!'1,BV&$'.!

,/!(1#+(*#$(E!(1+$.#<(!7"+K2#!e9H=!-#1#!$,(!.&'$&/&<+$(2?!%&//#1#$(!7"C(#.(!(1+$.#<(0!(7^_=mC

I9HbeE!V�I9Ib:!(1#+(*#$(0!(7^_=m!^9HgeE!V�!I9Ib=:!),-#6#1!V,-#1!-+.!2,-!7V,-#1!m!

I9gg_:!/,1!V,-#1!�!I9_IE!$!$##%.!(,!K#!�!bH=9!

!

!

!

!



! ^Ig

!

e9e9^ aB#.(&,$!^0![,-!%,!%&//#1#$(!&$(#$.&(&#.!,/!)+16#.(&$'!(1#+(*#$(!+//#<(!.),,(!
1#'#$#1+(&,$j!

!
"&*#2&$#.!
 

Quadra 

A,$/&%#$<#!&$(#16+2.!7hbd=!/,1!()#!*#+$.!,/!.),,(.!V#1!V2,(!,/!()#!(1#+(*#$(!

'1,BV.!.),-!,6#12+V!7M&'B1#!e9g=9!![,-#6#1E!()#!.B**#1!(1+f#<(,1&#.!,/!()#!'1,BV.5!

*#+$.!-&()!<,$/&%#$<#!&$(#16+2.!&$<2B%#%!+1#!V1#.#$(#%!(,!&22B.(1+(#!()#!(1#$%!,/!()#!.),,(!

<,B$(.!()1,B'),B(!()#!#`V#1&*#$(!7M&'B1#!e9g=9!!"1#$%.!+1#!+.!/,22,-.0!K#(-##$!"&*#!I!

7()#!.(+1(!,/!()#!#`V#1&*#$(!ZB$#!^e=!+$%!ZB2?!HE!()#!*#+$!%#$.&(&#.!,/!+22!'1,BV.!

&$<1#+.#%!&$!.),,(!$B*K#1E!KB(!K?!()#!@#V(9!H!.),,(!<,B$(E!()#!control!'1,BVE!-)&<)!)+%!

)+%!()#!)&')#.(!&$&(&+2!%#$.&(?!+(!"&*#!IE!)+%!%#<1#+.#%!K#2,-!&(.!&$&(&+2!$B*K#19!!!

Q#+$-)&2#E!()#!,()#1!'1,BV.!)+%!<,$(&$B#%!(,!&$<1#+.#!&$!.),,(!$B*K#19!!")#!light!

)+16#.(!'1,BV!.),-#%!()#!.)+1V#.(!&$<1#+.#!&$!*#+$!.),,(.!,6#1!()#!.#+.,$E!#$%&$'!()#!

.B**#1!&$!@#V(9!5Ib!-&()!*,1#!.),,(.!()+$!&(.!,1&'&$+2!%#$.&(?E!+$%!()#!)&')#.(!+6#1+'#!

.),,(!<,B$(!,/!+22!(1#+(*#$(!'1,BV.!+(!()+(!%+(#9!!!")#!medium!)+16#.(!'1,BV!)+%!1#+<)#%!

+VV1,`&*+(#2?!&(.!.+*#!,1&'&$+2!V1#C(1#+(*#$(!%#$.&(?!*#+$:!()#!*#+$!,/!()#!heavy!

)+16#.(!'1,BV!)+%!$,(!1#<,6#1#%!(,!&(.!V1#C(1#+(*#$(!%#$.&(?E!KB(!-+.!&$<1#+.&$'9!!!!

Tsawwassen 

J(!()#!".+--+..#$!.&(#!#`V#1&*#$(+2!(1#+(*#$(!-+.!+VV2&#%!2+(#!&$!()#!.#+.,$!

7ZB2?!Hb=9!!")#1#!-+.!+$!,6#1+22!2,..!,/!.),,(.!K#(-##$!ZB2?!(,!@#V(#*K#1!HIIc!&$!K,()!

'1,BV.!7"+K2#!e9HE!M&'B1#!e9b=9!!>,()!control!+$%!treatment!)+%!V+1+22#2!.2,V#.!&$!%#<2&$#:!

+$!#//#<(!,/!(1#+(*#$(!,$!()#!.),,(.!-+.!$,(!+VV+1#$(9!



! ^Ib

!

M&'B1#!e9g!!A,$/&%#$<#!&$(#16+2.!7hbd=!+$%!*#+$.!,/!$B*K#1!,/!.),,(.!V#1!V2,(!7I9Hb*!y!
I9Hb*=!+(!()#!aB+%1+!.&(#!/,1!()#!/,B1!(1#+(*#$(!'1,BV.!/,1!.B**#1!HIIb9!!Q+14#1.!%#V&<(!
()#!*#+$.!,/!()#!(1#+(*#$(!'1,BV.:!*#+$.!+1#!K+.#%!,$!gCb!V2,(.!V#1!(1#+(*#$(9!!S1&'&$+2!
.),,(!%#$.&(&#.!-#1#!<,B$(#%!Q+?!HICHeE!(1#+(*#$(!-+.!+VV2&#%!ZB$#!^^C^H9!!P,((#%!
6#1(&<+2!1#/#1#$<#!2&$#!fB.(!K#/,1#!ZB$#!^e!&$%&<+(#.!()#!K#'&$$&$'!,/!()#!V,.(C(1#+(*#$(!
'1,-()9!!U,(#0!%+(#!+`&.!&.!$,(!(,!.<+2#9!!!

!

M&'B1#!e9b!!A,$/&%#$<#!T$(#16+2.!7hbd=!/,1!$B*K#1!,/!.),,(.kV2,(!7I9bIe!*H=!+(!()#!
".+--+..#$!.&(#!/,1!()#!(1#+(*#$(!'1,BV.!()1,B'),B(!#`V#1&*#$(!ZB2?!HH!l!@#V(9!cE!HIIc9!!
Q+14#1.!%#V&<(!*#+$!.),,(!$B*K#1.9!!JVV2&<+(&,$!,/!()#!(1#+(*#$(!,<<B11#%!ZB2?!HeCHg:!
6#1(&<+2!2&$#!+(!ZB2?!Hb!%#$,(#.!()#!.(+1(!,/!$#-!'1,-()!*#+.B1#%9!!Q#+$.!K+.#%!,$!^I!
V2,(.!V#1!"1#+(*#$(9!!U,(#0!P+(#!+`&.!&.!$,(!(,!.<+2#9!



! ^Ic

!

"+K2#!e9^!aB+%1+!.&(#!*#+$!6+2B#.!/,1!.),,(!<,B$(.!+$%!.),,(!V1,%B<(&,$!V#1!V2,(!7V2,(!m!
I9IcHb*H=!+*,$'!(1#+(*#$(!'1,BV.!7HIIb=9!!S1&'&$+2!%#$.&(?!+$%!V,.(C(1#+(*#$(!%#$.&(?!
+1#!/+<(,1.E!.),,(!1#'#$#1+(&,$!+$%!$#(!.),,(.!+1#!()#!*#+.B1#%!1#.V,$.#!6+1&+K2#.9!!L,.(C
(1#+(*#$(!%#$.&(?!-+.!<+2<B2+(#%!K+.#%!,$!,1&'&$+2!$B*K#1.!l!$B*K#1!,/!1#*,6#%!.),,(.9!

"1#+(*#$(! Q#+$!
,1&'&$+2!
%#$.&(?!
7@(%!R11,1C
@R=!

7Q+?!He=!

Q#+$!V,.(C
(1#+(*#$(!
%#$.&(?!7@R=!
7ZB$#!^e=!

Q#+$!.),,(!
1#'#$#1+(&,$!

7@R=!
7Q+?!He!C!
@#V(9!H=!
M&'B1#!e9c!

Q#+$!$#(!
.),,(.!
7@R=!

7ZB$#!^eC!
@#V(9!H=!
M&'B1#!e9XE!
e9_!

Q#+$!
/&$+2!
%#$.&(?!
7@#V(9!H=!
7@R=!

A,$(1,2! ec9H!7X9c=! ec9e!7X9c=! Cg9b!!7b9c=! Cg9b!7b9c=! e^9X!7e9b=!

8&')(! ee9e!7c9I=! Hg9e!7b9h=! CI9X!7H9e=! ^e9b!7b9b=! ec9I!7c9b=!

Q#%&B*! H_9I!7c9X=! ^e9I!7e9h=! C^9e!7X9b=! ^e9X!7g9X=! Hc9_!7^9e=!

[#+6?! HX9_!7c9c=! I! CHI9X!7c9g=! X9I!!!7H9e=! X9I!7H9e=!

!
!

"+K2#!e9H!".+--+..#$!*#+$!6+2B#.!/,1!.),,(!<,B$(.!+$%!.),,(!V1,%B<(&,$!V#1!V2,(!7V2,(!m!
I9bIe*H=!+*,$'!(1#+(*#$(!'1,BV.!7HIIc=9!!S1&'&$+2!%#$.&(?!+$%!V,.(C(1#+(*#$(!%#$.&(?!
+1#!/+<(,1.E!.),,(!1#'#$#1+(&,$!+$%!$#(!.),,(.!+1#!()#!*#+.B1#%!1#.V,$.#!6+1&+K2#.9!!L,.(C
(1#+(*#$(!%#$.&(?!-+.!<+2<B2+(#%!K+.#%!,$!,1&'&$+2!$B*K#1.!l!$B*K#1!,/!1#*,6#%!.),,(.9!

!

L2,(.! Q#+$!
,1&'&$+2!
%#$.&(?!
7ZB2?!HH=!
7@(%!R11,1=!

Q#+$!V,.(C
(1#+(*#$(!
%#$.&(?!
7ZB2?!Hb=!
7@R=!

Q#+$!.),,(!
1#'#$#1+(&,$!
7@#V(9c!l!ZB2?!
HH=!7@R=!

Q#+$!$#(!
.),,(.!
7@#V(9c!l!

ZB2?!Hb=!7@R=!

Q#+$!/&$+2!
%#$.&(?!
7@#V(9c=!
7@R=!

A,$(1,2!
7$m^I=!

gc9II!
7g9che=!

gc9II!7g9che=! C_9gII!
7g9b^I=!

C_9gI!7g9b^I=! eX9cI7e9XHX=

"1#+(#%!
7$m^I=!

bb9hI!
7c9geh=!

e_9eI!7g9g^b=! CH_9h!7g9_^e=! C^^9eI!
7e9egX=!

HX9II!

!
!



! ^IX

Shoot regeneration 

Quadra 

")#!*#+$!.),,(!1#'#$#1+(&,$!*#+.B1#*#$(!&$!#+<)!(1#+(*#$(!'1,BV!.),-#%!+$!

+6#1+'#!%#<2&$#!&$!.),,(.!7"+K2#!e9^=9![,-#6#1E!()#!.<+((#1!,/!()#!.),,(!1#'#$#1+(&,$!6.9!

1#*,6+2!%+(+!.),-.!()+(!)+2/!,/!()#!V2,(.!+<)&#6#%!+!$#(!&$<1#+.#!,/!.),,(.!+K,6#!()#&1!

,1&'&$+2!%#$.&(&#.!7M&'B1#!e9c=9!!@),,(!1#'#$#1+(&,$!+K,6#!,1&'&$+2!%#$.&(&#.!-+.!,K.#16#%!

&$!+!1+$'#!,/!I!(,!Xbd!1#*,6+29!!^IId!1#*,6+2!%&%!$,(!1#.B2(!&$!/B22!1#'#$#1+(&,$!,/!

.),,(.!(,!,1&'&$+2!%#$.&(&#.!K?!()#!#$%!,/!,$#!.#+.,$9!S1&'&$+2!.),,(!%#$.&(?!-+.!<2#+12?!

,$#!,/!()#!/+<(,1.!/,1!.),,(!1#'#$#1+(&,$!l!&$!()#!Id!1#*,6+2!<+(#',1?!7<,$(1,2!'1,BV=E!

()#!(-,!V2,(.!()+(!#`V#1&#$<#%!+!$#(!%#<2&$#!&$!.),,(.!-#1#!&$!()#!)&')C%#$.&(?!<+(#',1?!,/!

ecCbb!.),,(.E!-)&2#!()#!(-,!<,$(1,2!V2,(.!,/!()#!*#%&B*C2,-!,1&'&$+2!%#$.&(?!,/!HICHb!

.),,(.!#`V#1&#$<#%!+!$#(!&$<1#+.#!,6#1!()#!(&*#!V#1&,%9!!])&2#!()#1#!-+.!$,!.(+(&.(&<+2!

%&//#1#$<#!K#(-##$!'1,BV.!/,1!,1&'&$+2!%#$.&(?!7.&(#!<)+1+<(#1&D+(&,$=E!()#!(#.(!)+%!2,-!

V,-#1E!+$%!$B*K#1.!%&%!6+1?!-&()&$!()#!(1#+(*#$(!'1,BV.E!*+4&$'!&(!%&//&<B2(!(,!&.,2+(#!

()#!#//#<(!,/!(1#+(*#$(9!!!

J!1#%B<#%!*B2(&V2#!2&$#+1!1#'1#..&,$!*,%#2!7NHm!I9X^cE!MeE!^^m!h9HccE!V�I9IIb=!

<,$/&1*#%!()+(!/+<(,1.!,/!V#1<#$(!1#*,6#%!7(1#+(*#$(=!+$%!,1&'&$+2!%#$.&(?!)+%!.&'$&/&<+$(!

&$/2B#$<#.!,$!.),,(!1#'#$#1+(&,$!7V#1<#$(!1#*,6#%!�m!CHe9XbhE!V�I9IIb:!,1&'&$+2!%#$.&(?!

�m!CI9_IIE!V�I9IIb:!%#V()!�m^9ch_E!V�I9Ib=9!!T$!+!,$#CV1#%&<(,1!1#'1#..&,$!*,%#2!

/,<B.&$'!,$!(1#+(*#$(E!+!$#+1!.&'$&/&<+$(!OB+%1+(&<!1#2+(&,$.)&V!-+.!/,B$%!/,1!()#!,B(VB(!

,/!.),,(!1#'#$#1+(&,$!-&()!V#1<#$(!.),,(.!1#*,6#%!7(1#+(*#$(=E!7NHm!I9ebhE!M^E^em!e9ceXE!

Vm!I9IbcE!M&'B1#!e9c=9!")#!1#'1#..&,$!<B16#!&$%&<+(#%!()+(!1#*,6+2!K#(-##$!^g!+$%!bcd!

-,B2%!1#.B2(!&$!+K,6#C,1&'&$+2!.),,(!1#'#$#1+(&,$E!+$%!1#*,6+2!/,1!*+`&*B*!

1#'#$#1+(&,$!-,B2%!,<<B1!+(!eb9bd9!!L1#%&<(&6#!V,-#1!/,1!()&.!*,%#2!-+.!I9cb!7/,1!V,-#1!

,/!I9_IE!.+*V2#!.&D#!$##%.!(,!K#!HH=9!!!

!



! ^I_

 
M&'B1#!e9c!aB+%1+!.),,(!1#'#$#1+(&,$!6.9!V#1<#$(!1#*,6+2!7(1#+(*#$(=9!!@),,(!
1#'#$#1+(&,$!m!.),,(!%&//#1#$<#!K#(-##$!@#V(9!H!+$%!Q+?!HI!7,1&'&$+2!%#$.&(?=9!Q+14#1!
.)+V#.!&$%&<+(#!()#!,1&'&$+2!%#$.&(&#.!,/!()#!V2,(.9!!"1#+(*#$(.!-#1#!+VV1,`&*+(#2?!eIdE!
bId!+$%!^IId!1#*,6+2!,/!,1&'&$+2!.),,(.!&$!#+<)!V2,(E!<,$(1,2!)+%!$,!1#*,6+29!!P,((#%!
2&$#!&$%&<+(#.!1#'#$#1+(&,$!,6#1!,1&'&$+2!%#$.&(&#.!7+K,6#=9!!AB16#!&$%&<+(#.!()#!1#'1#..&,$!
2&$#0!Fm!Cg9eee!�!eX9ebc`!l!bH9bcH`H!7NHm!I9ebhE!M^E^em!e9ceXE!Vm!I9Ibc=9!!Q+`&*B*!
.),,(!V1,%B<(&,$!-&()!1#.V#<(!(,!,1&'&$+2!%#$.&(&#.!-+.!+(!ebd!1#*,6+2!,/!,1&'&$+2!
%#$.&(&#.9!
!
Tsawwassen 

T$!+$!+$+2?.&.!,/!<,6+1&+$<#E!/+<(,1.!,/!.),,(!1#*,6+2!7(1#+(*#$(=E!,1&'&$+2!%#$.&(?!

+$%!(1+$.#<(!&$/2B#$<#%!()#!,B(VB(!.),,(!1#'#$#1+(&,$!7JUASYJ0!NHm!I9__c:!1#*,6+2!M^E!

^cm!H^9IhXE!V�I9IIIE!R(+
Hm!I9bch:!"1+$.#<(!M^E!^cm!HH9hIhE!V�I9IIIE!R(+

Hm!I9b_h:!S1&'&$+2!

%#$.&(?!M^E!^cm!bc9He_E!V�I9IIIE!R(+
Hm!I9XXh=9!!!!

!

!
!
!
!



! ^Ih

e9e9H aB#.(&,$!H0![,-!%,!%&//#1#$(!&$(#$.&(&#.!,/!)+16#.(&$'!(1#+(*#$(!+//#<(!$#(!.),,(!
V1,%B<(&,$CV,.(!(1#+(*#$(!7$#(!.),,(.=j!

Quadra 

U#(!.),,(.!7.),,(!V1,%B<(&,$!/1,*!"&*#!I!(,!@#V(9!H=!-+.!+!*#+.B1#!,/!()#!$#-!

.),,(!V1,%B<(&,$!+/(#1!)+16#.(&$'!K?!()#!#$%!,/!()#!.#+.,$9!!S1&'&$+2!%#$.&(?!+$%!

(1#+(*#$(!-#1#!.&'$&/&<+$(!&$/2B#$<#.!&$!+!1#%B<#%!*,%#2!7JUASYJ!NHm!I9cHb:!

(1#+(*#$(!MeE^^m!e9Hb_E!Vm!I9IceE!R(+
Hm!I9gXI:!,1&'&$+2!%#$.&(?!MeE^^m!g9hhXE!V�I9IbE!R(+

Hm!

I9e^H=9!!T$!+!.&*V2#!%&.V2+?!,/!()#!%+(+E!$#(!.),,(.!.),-#%!+!.&'$&/&<+$(!OB+%1+(&<!

1#2+(&,$.)&V!-)#$!V2,((#%!-&()!V#1<#$(!,/!,1&'&$+2!.),,(.!1#*,6#%!7NHmI9gHHE!M^E^em!g9XbE!

V�I9IbE!M&'B1#!e9X=9!!L,.&(&6#!$#(!.),,(!V1,%B<(&,$!,<<B11#%!&$!+22!(1#+(#%!V2,(.:!()#!,$2?!

V2,(.!()+(!.B.(+&$#%!+!$#(!%#<1#+.#!&$!.),,(.!-#1#!()#!(-,!<,$(1,2.!-)&<)!K#'+$!-&()!)&')!

,1&'&$+2!%#$.&(?9!![&')#.(!$#(!.),,(.!,<<B11#%!+(!+!.),,(!1#*,6+2!,/!+VV1,`&*+(#2?!cId9!!!!

!

M&'B1#!e9X!!U#(!.),,(.!7$#(!.),,(!V1,%B<(&,$!V,.(C(1#+(*#$(=!6.9!L#1<#$(!1#*,6+2!
7(1#+(*#$(=9!!Q+14#1!.)+V#.!&$%&<+(#!()#!,1&'&$+2!%#$.&(&#.!,/!()#!V2,(.9!!"1#+(*#$(.!-#1#!
+VV1,`&*+(#2?!eIdE!bId!+$%!^IId!1#*,6+2!,/!,1&'&$+2!.),,(.!&$!#+<)!V2,(E!<,$(1,2!)+%!
$,!1#*,6+29!!P,((#%!),1&D,$(+2!2&$#!&$%&<+(#.!$#(!V,.&(&6#!V1,%B<(&,$!7+K,6#=9!!AB16#!
&$%&<+(#.!()#!.&'$&/&<+$(!1#'1#..&,$!2&$#!Fm!Ce9XbH!�!cc9HXI`!l!bb9^_h`H!7NHmI9gHHE!
M^E^em!g9XbE!V�I9Ib=9!!!Q+`&*B*!$#(!.),,(.!-+.!,K.#16#%!+(!+VV1,`&*+(#2?!cId!1#*,6+2!
,/!,1&'&$+2!%#$.&(&#.9!!!



! ^^I

!

T$&(&+2!V,.(C(1#+(*#$(!%#$.&(?!7$B*K#1!,/!.),,(.kV2,(!1#*+&$&$'!&**#%&+(#2?!+/(#1!

(1#+(*#$(!+(!"&*#!I=!-+.!+!%&//#1#$(!-+?!,/!2,,4&$'!+(!.),,(!1#V,$.#!(,!)+16#.(&$'!

(1#+(*#$(9!!T$!+!.&*V2#!,$#C/+<(,1!1#'1#..&,$E!$#(!.),,(.!)+%!+!.&'$&/&<+$(!OB+%1+(&<!

1#2+(&,$.)&V!-&()!&$&(&+2!V,.(C(1#+(*#$(!%#$.&(?!7NH!m!I9gccE!M^E^em!b9ccE!V�I9Ib:!M&'B1#!

e9_=9!!Q+`&*B*!$#(!.),,(.!,<<B11#%!+(!+$!&$&(&+2!V,.(C(1#+(*#$(!%#$.&(?!,/!+VV1,`&*+(#2?!

^H!.),,(.9!!T(!.),B2%!K#!$,(#%!()+(!()#!(-,!)&')!,1&'&$+2!%#$.&(?!<,$(1,2.!)+6#!2+1'#!

&$/2B#$<#!,$!()#!<B16#9!!!!

!

!

M&'B1#!e9_!!U#(!.),,(.!7$#(!.),,(!V1,%B<(&,$!V,.(C(1#+(*#$(=!6.9!T$&(&+2!V,.(C(1#+(*#$(!
%#$.&(?!7ZB$#!^e=9!Q+14#1!.)+V#.!&$%&<+(#!()#!(1#+(*#$(!+VV2&#%!(,!#+<)!V2,(9!!!P,((#%!
),1&D,$(+2!2&$#!&$%&<+(#.!$#(!V,.&(&6#!'1,-()!7+K,6#=9!!AB16#%!2&$#!&$%&<+(#.!.&'$&/&<+$(!
1#'1#..&,$!Fm!^I9HeX!�!I9eHg`!l!I9I^b^`HE!NH!m!I9gccE!M^E^em!b9ccE!V�I9Ib=9!!Q+`&*B*!
.),,(!1#CV,VB2+(&,$!,<<B11#%!+(!+$!&$&(&+2!V,.(C(1#+(*#$(!%#$.&(?!,/!+VV1,`&*+(#2?!^H!
.),,(.!V#1!V2,(9!!!!

!
!
!
!
 



! ^^^

Tsawwassen 

T$!+$!+$+2?.&.!,/!<,6+1&+$<#!*,%#2!7NHm!I9Xbc=E!,1&'&$+2!%#$.&(?!+$%!(1+$.#<(!)+%!

.&'$&/&<+$(!#//#<(.!,$!$#(!.),,(.E!KB(!(1#+(*#$(!%&%!$,(!7JUASYJ0!,1&'&$+2!%#$.&(?!

M^E^^mHb9_hHE!!V�I9IIIE!R(+
Hm!I9c^_:!(1#+(*#$(!:!(1+$.#<(!M^E^^m!Hb9hbbE!V�I9IIIE!R(+

Hm!

I9c^h:!(1#+(*#$(!M^E^^m!I9eeeE!V�I9IbE!R(+
Hm!I9IHI=9!!M&'B1#!e9h!&$%&<+(#.!()+(!V2,(.!&$!()#!

%##V#1!(1+$.#<(!)+%!'1#+(#1!2,..#.!,/!.),,(.!()+$!()#!.)+22,-#19!!J$!&$%#V#$%#$(!(C(#.(!

<,$/&1*#%!$#(!.),,(.!-#1#!%&//#1#$(!&$!#+<)!(1+$.#<(!7(C(#.(!(7^_=m!Ce9^IhE!V�I9Ib=9!

!

M&'B1#!e9h!!>,`V2,(.!/,1!$#(!.),,(.!+(!".+--+..#$!.&(#!7@#V(#*K#1!c!l!ZB2?!Hg=!&$!()#!(-,!
(1+$.#<(.0!J=!%##V#1E!+$%!>=!.)+22,-#19!!A#$(#1!2&$#.!%#V&<(!*#%&+$E!+$%!()#!K,`!%#V&<(.!
()#!BVV#1!+$%!2,-#1!OB+1(&2#.:!-)&.4#1.!&$<2B%#!hbd!,/!+22!%+(+!V,&$(.9!!
!
!

e9e9e aB#.(&,$!e0![,-!%,!%&//#1#$(!&$(#$.&(&#.!,/!)+16#.(!+//#<(!&$(#1$,%#!6,2B*#j!

!
Internode biomass timelines: Quadra 

!
M,1(?C(-,!,/!()#!^cI!,1&'&$+22?!(+''#%!V2+$(.!-#1#!2,<+(#%!,$!@#V(9!HE!pIb9!!PB#!(,!

()&.!2,-!.+*V2#!.&D#E!+.!-#22!+.!.+*V2&$'!#11,1!%B#!(,!%&//&<B2(&#.!(+''&$'!B$%#1-+(#1E!()#!

V2+.(,<)1,$#!&$(#16+2!7LT=!,/!^g!%+?.!71,B$%#%!/1,*!^e9H=!/1,*!3#$(B2+!+$%!Q<T$(&1#!



! ^^H

7^h_c=!%+(+!/1,*!U#(+1(.!>+?E!S1#',$E!-+.!B.#%!&$!+!(&*#2&$#!,/!&$(#1$,%#!6,2B*#!*#+$.!

/,1!()#!aB+%1+!.&(#!7M&'B1#!e9^I+E!K=9!!Y+1&+(&,$!&$!()#!*#+$.!,/!()#!(1#+(*#$(!'1,BV.!&.!

)&'):!<,$/&%#$<#!&$(#16+2.!,6#12+V9!!J.!&$!M&'B1#.!e9gE!e9bE!()&.!'1+V)!%,#.!$,(!.),-!

.(+(&.(&<+22?!.&'$&/&<+$(!(1#$%.E!KB(!&22B.(1+(#.!+6#$B#.!/,1!/B1()#1!1#.#+1<)9!!"1#+(*#$(!-+.!

+VV2&#%!ZB$#!^^C^H!7+VV1,`&*+(#2?!+(!()#!6#1(&<+2!+`&.=:!+K,B(!,$#!&$(#1$,%#!2+(#1!7ZB$#!

Hg=!()#!*#+$!6,2B*#.!/,1!()#!medium!+$%!heavy!(1#+(*#$(!'1,BV.!%&.V2+?#%!+!V2+(#+B!&$!

V1,%B<(&,$E!-)&2#!()#!light!+$%!control!'1,BV.!.),-#%!$,!1#+2!1#.V,$.#!(,!()#!(1#+(*#$(E!

<,$(&$B&$'!(,!&$<1#+.#9!!")1##!(,!/,B1!LT.!2+(#1E!()#!heavy!+$%!medium!'1,BV.!&$<1#+.#%E!

+$%!V2+$(.!&$!+22!(1#+(*#$(.!*+%#!+!.)+1V!&$<1#+.#!&$!6,2B*#!V1,%B<(&,$E!-&()!heavy!+$%!

medium!*+4&$'!()#!)&')#.(!&$<1#+.#9!!!

!

!



! ^^e

!

M&'B1#!e9^I!aB+%1+!.&(#!7HIIb=!6,2B*#!(1#$%.!/,1!&$(#1$,%#.!<,11#.V,$%&$'!(,!
V2+.(,<)1,$#!&$(#16+2!.(+1(!%+(#.!/,1!U#(+1(.!>+?!%+(+!7LT!m!^g!%+?.=0!J=!(1+f#<(,1&#.!,/!()#!
*#+$.E!6#1(&<+2!+`&.!%#$,(#.!()#!K#'&$$&$'!,/!'1,-()!+/(#1!"1#+(*#$(!7+VV2&#%!ZB$#!^IC
^H()E!HIIb=:!>=!hbd!A,$/&%#$<#!T$(#16+2.9!!U,(#0!*#+$.!K+.#%!,$!gCb!.+*V2#.!7+6#1+'#!
6,2B*#.!/1,*!OB+%1+(.=9!



! ^^g

!
!
Tsawwassen  

J!)&')#1!1#(B1$!,/!(+''#%!V2+$(.!7cg!,/!^HI!(+''#%!V2+$(.=!+(!()&.!.&(#!-+.!%B#!(,!+!

.),1(#1!2#$'()!,/!#`V#1&*#$(!7ge!%+?.=!+$%!#`V#1&#$<#%E!&*V1,6#%!(+''&$'!(#<)$&OB#.9!!!!

")#!1+$'#!,/!&$(#1$,%#.!'1,-$!+/(#1!()#!(+'!-+.!^!(,!cE!()#!*#+$!-+.!e9g!&$(#1$,%#.9!!")#!

+6#1+'#!LT!-+.!^H9Ie!%+?.!7.(+$%+1%!#11,1m!I9cXg=E!-&()!+!1+$'#!,/!g!(,!^c!%+?.9!!LT!

%&.(1&KB(&,$.!-#1#!$,(!$,1*+2E!KB(!)+%!#OB+2!6+1&+$<#.9!!LT.!-#1#!$,(!.&'$&/&<+$(2?!

%&//#1#$(!&$!'1,BV&$'.!,/!(1+$.#<(!,1!(1#+(*#$(!7"C"#.(0!(1+$.#<(!M^E!^bm!e9c^bE!V�!I9Ib:!

(1#+(*#$(!M^E!^bm!I9H^eE!V�I9Ib=E!),-#6#1E!()#!V,-#1!,/!()&.!+$+2?.&.!-+.!2,-!7Vm!I9HH=!

+$%!.+*V2#!.&D#!-,B2%!$##%!(,!K#!|^bI9  Y+1&+(&,$!-&()&$!()#!.+*V2#!6,2B*#.!-+.!(,,!

'1#+(!(,!&$%&<+(#!(1#$%.!,/!&$(#1$,%#!6,2B*#.!+$%!'1+V).!+1#!$,(!&$<2B%#%9!

!

Internode four volume  

Quadra 

M,1!#//#<(!,/!1#*,6+2!,$!()#!6,2B*#!,/!&$(#1$,%#!gE!+!.&'$&/&<+$(!1#%B<#%!

1#'1#..&,$!*,%#2!7NHm!I9be_E!MeE^gmb9gehE!V�I9I^^=!&$%&<+(#%!,$2?!V#1<#$(!1#*,6+2!+.!+!

$#+1!.&'$&/&<+$(!/+<(,1!7Vm!I9Ich=:!/+<(,1.!,/!,1&'&$+2!%#$.&(?!+$%!&$(#1$,%#!h!6,2B*#!-#1#!

$,(!.&'$&/&<+$(9!L#1<#$(!1#*,6+2!+$%!6,2B*#!g!)+%!+!<,11#2+(&,$!,/!I9cgH!7V�I9I^=9!!!

Tsawwassen 

J(!()#!".+--+..#$!.&(#!(1+$./,1*+(&,$!,/!()#!6,2B*#!g!%+(+!-+.!$#<#..+1?!(,!*##(!

+..B*V(&,$.!,/!$,1*+2&(?9!!J!1#%B<#%!1#'1#..&,$!*,%#2!/,1!^k76,2B*#!,/!&$(#1$,%#!g=!-+.!

.&'$&/&<+$(!KB(!)+%!+!2,-!NH!!,/!I9eHb:!&(!&$%&<+(#%!,$2?!()#!/+<(,1!,/!&$(#1$,%#!h!6,2B*#!

<,$(1&KB(#%!(,!()#!(1+$./,1*#%!,B(VB(!6+1&+K2#!7&$(#1$,%#!h!6,2B*#!�m!C^9H__RCIbE!

V�I9Ib:!,1&'&$+2!%#$.&(?!�m!g9ch_RCIbE!V!m!I9^X_=9!!!!L,.(C),<!V,-#1!+$+2?.&.!.),-#%!

()+(!/,1!+!2+1'#!#//#<(!.&D#E!()&.!2&$#+1!*,%#2!)+%!+!V,-#1!,/!I9ce:!+$!+VV1,V1&+(#!.+*V2#!

.&D#!-,B2%!K#!$m!H_9!

!



! ^^b

e9g P&.<B..&,$!

P+(+!/1,*!#+<)!#`V#1&*#$(!-+.!+..#..#%!.#V+1+(#2?9!!")#1#!-#1#!%&//#1#$(!

<,$.&%#1+(&,$.!/,1!#+<)!#`V#1&*#$(.0!%&//#1#$(!#`V,.B1#.!7.BK(&%+2E!&$(#1(&%+2=E!%&//#1#$(!

2,<+(&,$.!+$%!%&//#1#$(!(&*&$'!+$%!%#.&'$!,/!#`V#1&*#$(.9!!T$(1+C.V#<&/&<!V,VB2+(&,$!

%&6#1.&(?!&.!6#1?!)&')!&$!Z. marina 7L)&22&V.!^h_e:!>+<4*+$!^hh^=E!()#.#!/+<(,1.!2&4#2?!

&$/2B#$<#%!()#!,B(<,*#!+$%!1#.V,$.#!,/!()#!#`V#1&*#$(.!+$%!*B.(!K#!<,$.&%#1#%!+$%!

+<<,B$(#%!/,1!&$!/B(B1#!#`V#1&*#$(.9!!J(!()#!".+--+..#$!.&(#!()#1#!-+.!*B<)!)&')#1!

6+1&+(&,$!&$!()#!V2+$(.9!!")&.!-+.!#`V#<(#%E!+.!&$(#1(&%+2!V,VB2+(&,$.!)+6#!+!*B<)!)&')#1!

/2B`!+$%!6+1&+(&,$!&$!'1,-()E!.&$<#!()#?!+1#!#`V,.#%!*,1#!,/(#$!7L)&22&V.!#(!+29!^h_e=9!!

Q,.(!&*V,1(+$(!(,!<,$.&%#1!/,1!()#!".+--+..#$!%+(+!&.!()+(!()#!#`V#1&*#$(+2!(1#+(*#$(!

-+.!+VV2&#%!2+(#!&$!()#!'1,-&$'!.#+.,$E!2&4#2?!(,,!2+(#!(,!&$/2B#$<#!()#!6+1&+K2#.!,/!

&$(#1#.(!+.!()#!,1&'&$+2!%#$.&(?!,/!()&.!#`V#1&*#$(!-+.!()#!.),,(!$B*K#1.!,/!2+(#!ZB2?9!J.!

-#22E!K?!ZB2?!()#!%#$.&(?!,/!V2+$(.!)+%!2&4#2?!+21#+%?!1#+<)#%!+!*+`&*B*E!+$%!()#!$#(!2,..!

K#(-##$!ZB2?!+$%!@#V(#*K#1!*&')(!$,(!&$%&<+(#!+$!+<(B+2!,6#1+22!&$<1#+.#!,/!.),,(.!

K#(-##$!Q+?!+$%!@#V(#*K#19!!

!

Question 1: How do different intensities of harvesting treatment affect shoot 

regeneration? 

")#!aB+%1+!.),,(!<,B$(.!V1,6&%#%!+!V&<(B1#!,/!.),,(!1#'#$#1+(&,$!&$!

<,11#.V,$%&$'!(,!()#!1#*,6+2!(1#+(*#$(!-&()&$!+!.#+.,$9!!])&2#!.+*V2#!.&D#.!-#1#!.*+22!

7$m!gCb=!+$%!6+1&+(&,$!-+.!-&%#!/,1!<,$<2B.&6#!(1+f#<(,1&#.E!*#+$!(1+f#<(,1&#.!&22B.(1+(#%!

(1#$%.!+$%!#$<,B1+'#!/B1()#1!&$OB&1?!&$!()&.!+1#+!7M&'B1#!e9g=9!")#!(1#$%.!,/!()#.#!*#+$.!

.B''#.(#%!()+(!+!2&')(!1#*,6+2!7eId=!7V#1)+V.!+22#6&+(&$'!1,,*!/,1!$#-!.),,(.!(,!'1,-=!

<+$!<,11#.V,$%!-&()!)&')#1!.),,(!'1,-()!-&()&$!+!)+16#.(#%!+1#+!.B<)!+.!()#.#!V2,(.9!!

")&.!-+.!.BVV,1(#%!K?!()#!*B2(&V2#!1#'1#..&,$!+$+2?.#.!,/!.),,(!1#'#$#1+(&,$!-)&<)!

&$%&<+(#%!.&'$&/&<+$(!#//#<(!,/!V#1<#$(!1#*,6+2!+$%!,1&'&$+2!%#$.&(?9!!")#!OB+%1+(&<!<B16#!

/&((#%!(,!.<+((#1!,/!()#!.),,(!1#'#$#1+(&,$!%+(+!6.9!V#1<#$(!1#*,6+2!7M&'B1#!e9c=!&$%&<+(#%!

()+(!()#!##2'1+..!V2,(.!,/!()&.!.&D#!7I9IcHb*H=!1#'#$#1+(#%!(,!2#6#2.!+K,6#!,1&'&$+2!

%#$.&(&#.!/,1!1#*,6+2!K#(-##$!^bd!+$%!bcd:!()#!)&')#.(!$B*K#1.!.B1V+..&$'!,1&'&$+2!

%#$.&(&#.!,<<B11#%!+(!+VV1,`&*+(#2?!+!ebd!1#*,6+29!!")&.!.B''#.(.!()+(!&/!+!.*+22!+1#+E!



! ^^c

2&4#!()#.#!V2,(.E!-+.!)+16#.(#%!-&()&$!.B<)!+!1+$'#E!,1&'&$+2!,1!)&')#1!.),,(!%#$.&(&#.!

-,B2%!K#!+((+&$#%!K?!()#!#$%!,/!()#!.#+.,$9!!!

J(!()#!".+--+..#$!.&(#E!(1+$.#<(!+$%!(1#+(*#$(!)+%!+$!&$/2B#$<#!,$!.),,(!

1#'#$#1+(&,$:!),-#6#1E!()#!#//#<(!,/!(1#+(*#$(!%,#.!$,(!&$%&<+(#!+!(1B#!&*V+<(!,/!1#*,6+29!!

"1#+(*#$(!-+.!+!eId!1#*,6+2!+VV2&#%!&$!2+(#!ZB2?E!+$%!()#!/&$+2!.),,(!<,B$(!7%#(#1*&$&$'!

.),,(!1#'#$#1+(&,$!$B*K#1.=!-+.!<,$%B<(#%!&$!#+12?!@#V(#*K#19!!!")#!#//#<(!,/!(1#+(*#$(!

,$!+*,B$(!,/!1#'#$#1+(&,$!&.!V1,K+K2?!%B#!(,!()#!.),1(!(&*#/1+*#!,/!()#!#`V#1&*#$(9!J$!

#+12&#1!+VV2&<+(&,$!,/!(1#+(*#$(!&.!#..#$(&+29!!!

!

Question 2: How do different intensities of harvesting treatment affect net shoot 

production-post treatment? 

U#(!V1,%B<(&,$!,/!.),,(.!V,.(C(1#+(*#$(!7$#(!.),,(.=!-+.!+$+2?.#%!(,!2,,4!+(!()#!

V,..&K&2&(?!,/!.(&*B2+(&,$!,/!K&,*+..!V1,%B<(&,$!K?!1#*,6+2!%&.(B1K+$<#!,/!()&.!(?V#9!!J(!

K,()!aB+%1+!+$%!".+--+..#$!.&(#.E!,1&'&$+2!%#$.&(?!.&'$&/&<+$(2?!&$/2B#$<#%!$#(!.),,(!

V1,%B<(&,$9!!T/!$#(!.),,(!V1,%B<(&,$!,6#1!+!'1,-&$'!.#+.,$!&.!$#'+(&6#2?!1#2+(#%!(,!

,1&'&$+2!%#$.&(?E!&(!&.!V,..&K2#!()+(!)&')#1!%#$.&(?!+22#6&+(&,$!71#*,6+2=!<,B2%!V1,*,(#!

)&')#1!$B*K#1.!,/!$#-!.),,(.:!()&.!)+.!K##$!.B''#.(#%!K?!S2#.#$!+$%!@+$%CZ#$.#$!

7^hhg+=9!!")#!.&$'2#!/+<(,1!*,%#2!/,1!aB+%1+!$#(!.),,(.!/B1()#1#%!()&.!&%#+!l!V,.&(&6#!$#(!

.),,(.!V1,%B<#%!,<<B11#%!+/(#1!c9Id!.),,(!1#*,6+2E!+$%!'1#+(#.(!$#-!.),,(!V1,%B<(&,$!+(!

aB+%1+!-+.!,K.#16#%!+!2#6#2!,/!.),,(!1#*,6+2!,/!cId!7M&'B1#!e9X=9!T(!&.!$,(!.B1V1&.&$'!

()+(!#6#$!+(!1#*,6+2!2#6#2!,/!^IId!()#1#!-+.!V,.&(&6#!$#(!.),,(!V1,%B<(&,$E!+.!OB+%1+(.!

-#1#!OB&(#!.*+22E!+$%!1+*#(.!/1,*!()#!##2'1+..!V2+$(.!.B11,B$%&$'!()#!V2,(.!'1#-!&$(,!()#!

<2#+1#%!.V+<#9!!")#!)#+6?!1#*,6+2!<+B.#%!K?!()&.!#`V#1&*#$(!-+.!()#1#/,1#!$,(!.,!

%+*+'&$'!+.!(,!)+2(!,6#1+22!V1,%B<(&,$!,/!$#-!.),,(.9!!J(!()#!".+--+..#$!.&(#E!(1#+(*#$(!

%&%!$,(!)+6#!+$!#//#<(!,$!$#(!.),,(.9!!")&.!&.!V1,K+K2?!%B#!(,!()#!2+(#!+VV2&<+(&,$!,/!

1#*,6+2:!+(!()&.!(&*#!&$!()#!'1,-&$'!.#+.,$!()#!*#+%,-.!)+6#!V+..#%!()#&1!&$&(&+2!'1,-()!

.VB1(!-)#$!()#1#!-,B2%!2&4#2?!)+6#!K##$!+!V,.&(&6#!1#.V,$.#!(,!$#-!.V+<#!/,1*#%!K?!

*,%#1+(#!%&.(B1K+$<#.!J(!()&.!.&(#!-#1#!$#(!2,..#.!,/!.),,(.!&$!K,()!(1#+(#%!+$%!B$(1#+(#%!

V2,(.9!")&.!&.!V,..&K2?!%B#!(,!()#!/+<(!()+(!()#!#`V#1&*#$(!2&4#2?!.(+1(#%!+/(#1!()#!.B**#1!

.),,(!*+`&*B*E!+$%!K?!2+(#!ZB2?!.),,(!$B*K#1.!-#1#!+21#+%?!.(+1(&$'!(,!%#<2&$#:!



! ^^X

()#1#/,1#!()#!$#(!.),,(.!1#<,1%#%!%,#.!$,(!+<<B1+(#2?!1#V1#.#$(!$#-!.),,(!V1,%B<(&,$!,6#1!

()#!#$(&1#!.#+.,$9!!!!

J!%&//#1#$(!-+?!,/!2,,4&$'!+(!()#!(1#+(*#$(!-+.!K?!+..#..&$'!$#(!.),,(.!-&()!

1#.V#<(!(,!&$&(&+2!.),,(!%#$.&(?!+/(#1!(1#+(*#$(!l!()#!.),,(.!2#/(!(,!1#V,VB2+(#!()#!V2,(!

7M&'B1#!e9_=9!!J<<,1%&$'!(,!()#!.&'$&/&<+$(!1#'1#..&,$!<B16#!7NHmI9gcc=E!()#!*+`&*B*!

$#-!.),,(!V1,%B<(&,$!<,11#.V,$%#%!-&()!^H!.),,(.!1#*+&$&$'!V,.(C(1#+(*#$(!V#1!V2,(9!!

")#!#//#<(.!,/!,1&'&$+2!%#$.&(?E!V#1<#$(!1#*,6+2!+$%!&$&(&+2!V,.(C(1#+(*#$(!%#$.&(?!+.!-#22!

+.!V2,(!.&D#!+1#!&$(#1<,$$#<(#%!+$%!<,11#2+(#%E!+$%!/B1()#1!1#.#+1<)!+$%!+%fB.(#%!

#`V#1&*#$(!%#.&'$!&.!$##%#%!(,!%#(#1*&$#!()#!&$/2B#$<#!,/!#+<)9!!")#1#!&.!+!%?$+*&<!

K+2+$<#!K#(-##$!+6+&2+K&2&(?!,/!.V+<#!+$%!#$,B')!V2+$(!*+(#1&+2!1#*+&$&$'!(,!1#<,2,$&D#9!

L,..&K2#!*#<)+$&.*.!,/!.),,(!.(&*B2+(&,$!$##%!(,!K#!#`+*&$#%0!.),,(!1#*,6+2!7.V+<#!

+22#6&+(&,$=!,1!%&.(B1K+$<#!7V,..&K2?!V1,*,(&$'!<,*V#$.+(,1?!'1,-()=9!!!J.!-#22E!()#!

(1+$.2,<+(&,$!,/!$B(1&#$(.!+*,$'.(!1+*#(.!,/!,$#!'#$#(!*+?!&$/2B#$<#!()#!V1,%B<(&,$!

1#.V,$.#!+/(#1!%+*+'#9!

".+--+..#$!1#.B2(.!&$%&<+(#%!+$!&$/2B#$<#!,/!(1+$.#<(!7%#V()k#`V,.B1#!K2,<4=!,$!

$#(!.),,(.!V1,%B<#%!V,.(C(1#+(*#$(9!!L2+$(.!&$!()#!.)+22,-#1!(1+$.#<(!)+%!+!)&')#1!$#(!

.),,(!V1,%B<(&,$!,6#1!()#!%B1+(&,$!,/!()#!#`V#1&*#$(!7(),B')!.(&22!+$!+6#1+'#!$#(!2,..=9!!!

")&.!&.!.,*#-)+(!.B1V1&.&$'E!+.!)&')#1!&$(#1(&%+2!#`V,.B1#!&.!(),B')(!(,!K#!+!1#+.,$!(,!

#`V#<(!.),,(!V1,%B<(&,$!(,!K#!2,-#19!![,-#6#1!+.!$#(!V1,%B<(&,$!+$%!2&')(!&11+%&+$<#!+1#!

<,11#2+(#%!7P#$$&.,$!^h_X=E!&(!&.!V,..&K2#!()+(!K?!()#!#$%!,/!()#!.B**#1E!.)+22,-#1!

(1+$.#<(.!*&')(!.),-!2,-#1!.),,(!2,..!%B#!(,!*,1#!2&')(!+6+&2+K2#:!%##V#1!'1,-&$'!V2+$(.!

*&')(!+21#+%?!K#!.(+1(&$'!(,!%&#!K+<4!/1,*!2,..!,/!2&')(9!!MB(B1#!#`V#1&*#$(.!*B.(!(+4#!

%#V()!&$(,!<,$.&%#1+(&,$!+.!+!/+<(,1!/,1!.),,(!V1,%B<(&,$9!

!

Question 3: How do different intensities of harvesting affect the volume of internode 4?   

! aB#.(&,$!e!+%%1#..#%!()#!V,..&K2#!#$)+$<#*#$(!#//#<(!,/!()&$$&$'!##2'1+..!K#%.!

()1,B')!(1+%&(&,$+2!)+16#.(&$'!,$!1)&D,*#!K&,*+..E!*#+.B1#%!K?!&$(#1$,%#!6,2B*#9!!")#!

V2+.(,<)1,$#!&$(#16+2!7LT=!-+.!V1#.#$(#%!+.!+!*#+$.!(,!(1+<4!()#!'1,-()!)&.(,1?!+$%!

V,(#$(&+2!1#.V,$.#!(,!(1#+(*#$(!,1!,()#1!&$/2B#$<#.!()1,B'),B(!+!.#+.,$9!!8#..,$.!/1,*!

()&.!(+''&$'!V1,<#..!+(!aB+%1+!HIIb!-#1#!&*V,1(+$(!(,!&$/,1*!()#!#`V#1&*#$(!&$!

".+--+..#$!()#!/,22,-&$'!.#+.,$9!J(!()#!".+--+..#$!2,<+(&,$E!+$!+6#1+'#!LT!,/!^H!%+?.!



! ^^_

-+.!/,B$%E!KB(!&$(#1$,%#!6,2B*#!6+1&+(&,$!-+.!6#1?!)&')E!+$%!*,1#!.+*V2#.!+1#!$##%#%9!!

T%#+22?E!+!LT!#.(+K2&.)&$'!.(B%?!-,B2%!K#!<,$%B<(#%!&$!<,$fB$<(&,$!-&()!+$!#`V#1&*#$(!l!

*+$?!(+'.!-,B2%!K#!.#(!+(!<,**,$!%#V().!+$%!V2+$(!%#$.&(&#.!(,!V1,6&%#!+!2+1'#!.+*V2#!

,/!(+''#%!1)&D,*#.9!!")&.!-+?E!.(+$%+1%!V1,(,<,2.!/,1!#.(+K2&.)&$'!LT!<,B2%!K#!/,22,-#%9!!

N)&D,*#!&$(#1$,%#.!+*,$'!.+*V2#.!<,B2%!K#!<,*V+1#%!(,!#+<)!,()#1!K+<4!&$!&$<1#*#$(.!

,/!(&*#!(,!#`+*&$#!'1,-()!V+((#1$.9!!!

J..B*&$'!+!<,**,$!LT!7/1,*!U#(+1(.!>+?!%+(+=E!()#!aB+%1+!*#+$!(1#$%.!&$%&<+(#!

6,2B*#!,B(VB(!/,22,-#%!+!.#+.,$+2!&$<2&$#!7M&'B1#!e9h=9!!")&.!*&')(!K#!1#2+(#%!(,!1#.,B1<#!

.(,1+'#!(,-+1%.!()#!#$%!,/!()#!.#+.,$9!N#*,6+2!7(1#+(*#$(=!-+.!/,22,-#%!+$!&$(#1$,%#!,1!

(-,!2+(#1!K?!+!K1&#/!%#<1#+.#!,/!*#+$!'1,-()!&$!()#!*#%&B*!+$%!)#+6?!)+16#.(!V2,(.!.##$!

&$!#+12?!ZB2?E!+$!&$(#1$,%#!,1!(-,!2+(#1!()+$!&$!()#!(1#+(*#$(9!!T/!+<(B+22?!1#2+(#%!(,!

(1#+(*#$(E!()&.!&$%&<+(#.!+!.(1,$'!<+V+<&(?!,/!##2'1+..!6,2B*#!(,!1#K,B$%!+/(#1!+$!&$&(&+2!

.),<4E!+$%!V,(#$(&+22?!()#!<+V+<&(?!(,!#`V2,&(!$#-!.V+<#!<1#+(#%!K?!%&.(B1K+$<#9!!")#!

(1+f#<(,1&#.!.),-#%!$,!6&.&K2#!#//#<(.!,$!&$(#1$,%#!V1,%B<(&,$!K?!2&')(!1#*,6+2!7|eId=9!!

8+1'#1!.+*V2#!.&D#!+$%!K#((#1!#`V#1&*#$(+2!+..#..*#$(!,/!LT!+1#!$##%#%!(,!+%#OB+(#2?!

#`+*&$#!()&.9!T/!()#!(&*#2&$#!&$%&<+(#.!+!6&+K2#!(1#$%!.BVV,1(#%!K?!/B1()#1!.(B%?E!&(!

.B''#.(.!()+(!(1+%&(&,$+2!)+16#.(&$'!+(!()&.!2#6#2!7eId=!-,B2%!$,(!)+6#!$#'+(&6#2?!

&*V+<(#%!6,2B*#!,B(VB(!,/!()#!1)&D,*#.!1#*+&$&$'!&$!()#!)+16#.(#%!+1#+.9!!!

J$+2?.&.!,/!<,6+1&+$<#!,/!aB+%1+!&$(#1$,%#!g!6,2B*#!&$%&<+(#%!V#1<#$(!1#*,6+2!

7(1#+(*#$(=!*&')(!)+6#!&$/2B#$<#%!()#!6,2B*#!,/!&$(#1$,%#!g!7$#+1!.&'$&/&<+$<#=9!!J!

V,.&(&6#!<,11#2+(&,$!K#(-##$!1#*,6+2!+$%!&$(#1$,%#!.&D#!%&%!$,(!$#'+(#!()#!V,..&K&2&(?!,/!

()&$$&$'!(,!&$<1#+.#!()#!.&D#!,/!1)&D,*#!&$(#1$,%#.9!!")#!".+--+..#$!.&(#!<,B2%!$,(!

<,$(1&KB(#!(,!()&.!()#,1?E!KB(!&$%&<+(#%!()+(!V+.(!&$(#1$,%#!'1,-()!)+%!+$!&$/2B#$<#!,$!()#!

&$(#1$,%#!g!6,2B*#9!!J!.+*V2#!.&D#!,/!_I!(,!^II!&.!V1,f#<(#%!(,!)+6#!)&')!#$,B')!V,-#1!

/,1!+$!JUSYJ!%#.&'$!(,!V&<4!BV!+!*#%&B*!#//#<(!.&D#!,/!(1#+(*#$(!,$!6,2B*#9!J.!-#22!

+.!*,1#!.+*V2#.E!*,1#!V1#<&.#!*#(),%.!,/!*#+.B1#*#$(!+1#!1#OB&1#%!(,!#`+*&$#!()#!

&$/2B#$<#!,/!.),,(!1#*,6+2!,$!&$(#1$,%#!%&*#$.&,$.9!

!

Sustainable shoot removal 

aB#.(&,$.!^!+$%!H!+K,B(!.),,(!V1,%B<(&,$!1#2+(#!(,!()#!.B.(+&$+K&2&(?!,/!##2'1+..!

)+16#.(&$'9!!@&$'2#!/+<(,1!1#'1#..&,$!*,%#2.!#`V2+&$#%!2#..!()+$!bId!,/!()#!6+1&+(&,$!



! ^^h

7NH=E!KB(!$,$#()#2#..!&$%&<+(#!(1#$%.!/,1!/B(B1#!&$6#.(&'+(&,$9!!J(!aB+%1+E!+!2&')(!1#*,6+2!

,/!.),,(.!7+K,B(!eId=!,/!*?!V2,(.!<,$.&.(#$(2?!)+%!+!V,.&(&6#!#//#<(E!,1!$,!&*V+<(!,$!

.),,(!V1,%B<(&,$!+$%!&$(#1$,%#!6,2B*#!&$!+22!+6#$B#.!#`V2,1#%!7(&*#2&$#.E!'#$#1+2!2&$#+1!

*,%#2.=9!!>+.#%!,$!*?!,K.#16+(&,$.!,/!##2'1+..!)+16#.(.!K?!3-+4-+4+5-+4-!#2%#1.E!()#!

#`(#$(!,/!)+16#.(!-&()&$!+!.&(#!-+.!6+1&+K2#E!KB(!T!#.(&*+(#!1#*,6+2!1+$'#%!/1,*!^I!(,!

eId!,/!+$!+1#+!,/!+VV1,`&*+(#2?!I9Hb*!K?!I9Hb*E!+$%!-,B2%!$,(!)+6#!#`<##%#%!gId9!!

J..#..#%!-&()!()#!1#.B2(.!,/!*?!aB+%1+!#`V#1&*#$(E!()&.!&$%&<+(#.!()+(!(1+%&(&,$+2!

)+16#.(&$'!7-)&<)!1#.B2(#%!&$!V+(<)?!1#*,6+2=!-+.!-&()&$!()#!1+$'#!()+(!-,B2%!#$.B1#!

()+(!V2+$(.!-,B2%!)+6#!1#C'1,-$!(,!/&22!()#!'+V.!<1#+(#%!K?!()#!#$%!,/!()#!.#+.,$!7.),,(!

1#'#$#1+(&,$=E!+$%!+2.,!<,B2%!V,(#$(&+22?!)+6#!&$<1#+.#%!()#!$#(!%#$.&(?!K?!()#!#$%!,/!()#!

.B**#1!7$#(!.),,(.=9!!@B<)!)+16#.(!()#1#/,1#!%&%!$,(!$#'+(&6#2?!&*V+<(!()#!##2'1+..!

*#+%,-.!K?!()#!#$%!,/!()#!.#+.,$E!+$%!<,B2%!()B.!K#!<,$.&%#1#%!+!.B.(+&$+K2#!V1+<(&<#9!!!

")# Intermediate Disturbance Hypothesis!7A,$$#22!^hX_=!.B''#.(.!()+(!+$!

&$(#1*#%&+(#!2#6#2!,/!%&.(B1K+$<#!&$!#<,.?.(#*.!&.!$#<#..+1?!(,!.B.(+&$!)&')!.V#<&#.!

%&6#1.&(?9!!A,$$#22!B.#%!#`+*V2#.!,/!(1,V&<+2!1##/.!+$%!1+&$/,1#.(.E!KB(!()&.!)+.!K##$!

.),-$!&$!*+$?!#<,.?.(#*.E!&$<2B%&$'!+OB+(&<!V2+$(.!7"1�*,2&�1#.!HIIg=9!!J$!#`V#1&*#$(!

#`+*&$&$'!()#!.V#<&#.!%&6#1.&(?!&$!##2'1+..!*#+%,-.!-&()!1#.V#<(!(,!6+1?&$'!+*,B$(.!,/!

)+16#.(&$'!%&.(B1K+$<#!<,B2%!(#.(!-)#()#1!##2'1+..!*#+%,-.!+%)#1#!(,!()&.!)?V,()#.&.E!

+$%!&/E!()#1#/,1#E!+$!&$(#1*#%&+(#!+*,B$(!,/!ts’áts’ayem!)+16#.(&$'!%&.(B1K+$<#!<,B2%!

)+6#!#$)+$<#%!()#!.V#<&#.!%&6#1.&(?!,/!+$!##2'1+..!*#+%,-9!!S$!()#!&$%&6&%B+2!.V#<&#.!

2#6#2E!()#!1#.V,$.#!,/!%&//#1#$(!V,VB2+(&,$.!(,!%&.(B1K+$<#!+$%!#$6&1,$*#$(+2!6+1&+K&2&(?!

%#V#$%.!,$!()#&1!1#V1,%B<(&,$!.(1+(#'&#.!+$%!V2+.(&<&(?!7",-$.#$%!^h_h=9!])&2#!()#!

1#.V,$.#!6+2B#.!/,1!M&'B1#.!e9cE!e9XE!+$%!e9_!-#1#!,/!()#!&$%&6&%B+2!.V#<&#.!V,VB2+(&,$!,/!

##2'1+..!7+.!,VV,.#%!(,!.V#<&#.!%&6#1.&(?=E!()#!OB+%1+(&<!1#'1#..&,$!<B16#.!/,1!net shoot 

production!+$%!shoot regeneration 6#1.B.!)+16#.(&$'!(1#+(*#$(!7%&.(B1K+$<#=!1#.#*K2#!

()#!1#2+(&,$.)&V!,/!species diversity!6#1.B.!disturbance!,/!()#!T$(#1*#%&+(#!P&.(B1K+$<#!

[?V,()#.&.9!MB1()#1!+$+2?.&.!,/!()#!V+(<)!%?$+*&<.!,/!##2'1+..!V,VB2+(&,$.E!1#V1,%B<(&,$!

.(1+(#'&#.!+$%!1#.V,$.#!(,!%&.(B1K+$<#!&.!$##%#%!(,!<,$/&1*!),-!(1+%&(&,$+22?!)+16#.(&$'!

-,B2%!)+6#!/&(!&$(,!()#!.V#<(1B*!,/!V,VB2+(&,$!1#.V,$.#!(,!%&.(B1K+$<#9!!

!
!

!



! ^HI

T(!&.!%&//&<B2(!(,!%1+-!<,$<2B.&,$.!+/(#1!+!.&$'2#!.#+.,$E!+.!()#1#!&.!2+1'#!

&$(#1+$$B+2!6+1&+(&,$!&$!()#!'1,-()!,/!Z. marinaE!+$%!()#!V2+$(.!*&')(!$,(!.),-!()#!/B22!

#`(#$(!,/!1#.,B1<#!+KB$%+$<#!,1!%#V2#(&,$!B$(&2!()#!/,22,-&$'!'1,-&$'!.#+.,$9!@(B%?!,/!

()#!#//#<(!,/!)+16#.(&$'!,$!()#!.),,(.!,/!()#!/,22,-&$'!.V1&$'!.#+.,$!&.!$##%#%9!!J.!-#22E!

()#1#!-#1#!*+$?!V,(#$(&+2!/+<(,1.!()+(!-#1#!$,(!/B22?!#`+*&$#%E!&$<2B%&$'!,1&'&$+2!

%#$.&(&#.!7+$%!()#&1!B$%#12?&$'!&$/2B#$<#.=9!!J/(#1!/&#2%!1#.#+1<)!-&()!#2%#1.E!&(!&.!<2#+1!()+(!

(1+%&(&,$+2!##2'1+..!)+16#.(#1.!1#*,6#%!V2+$(.!,$2?!/1,*!##2'1+..!*#+%,-.!,/!)&')!

%#$.&(?!7",/&$,!.+$%K+1!+$%!\1+..?!L,&$(!V,VB2+(&,$.!-)&<)!-#1#!,2%!)+16#.(!.&(#.!)+%!

6#1?!)&')!%#$.&(?:!T!#.(&*+(#!+(!�bI!.),,(.!V#1!I9IcHb*H!+1#+=9!!")&.!-+.!/,1!#//&<&#$<?!,/!

1#*,6+2E!KB(!+2.,!/,1!OB+2&(?!,/!##2'1+..!/,B$%!&$!.B<)!K#%.9!!")&.!*+4#.!()#.#!.&(#.!',,%!

<+$%&%+(#.!/,1!K#$#/&(&$'!/1,*!%#$.&(?!+22#6&+(&,$9!!S2#.#$!+$%!@+$%CZ#$.#$!7^hhg+=!

)?V,()#.&D#!()+(!+(!)&')!%#$.&(?!V2,(.E!()#!1#%B<(&,$!,/!%#$.&(?!1#.B2(&$'!/1,*!)+16#.(&$'!

<+$!2#+%!(,!)&')#1!.),,(!1#<1B&(*#$(9!!!

")#!.&'$&/&<+$(!#//#<(.!,/!,1&'&$+2!.),,(!%#$.&(?!7#+12?!.#+.,$!%#$.&(?=!+$%!

(1#+(*#$(!7.),,(!1#*,6+2=!&$!()#!*B2(&V2#!1#'1#..&,$!*,%#2.!,$!$#(!.),,(!V1,%B<(&,$!V,.(C

(1#+(*#$(!K?!()#!#$%!,/!()#!.#+.,$!+(!()#!aB+%1+!.&(#!<,11,K,1+(#!()#!,K.#16+(&,$!,/!

S2#.#$!+$%!@+$%CZ#$.#$!7^hhg+:!^hhgK=E!-),!/,B$%!()+(!$#(!.),,(!1#<1B&(*#$(!,6#1!+!

.B**#1!-+.!$#'+(&6#2?!1#2+(#%!(,!%#$.&(&#.!,/!##2'1+..!2#+/!.),,(.!+(!()#!K#'&$$&$'!,/!()#!

.#+.,$9!!")#?!V,.&(!&(!&.!V,..&K2?!%B#!(,!.#2/C.)+%&$'!&*V+<(.!,/!)&')!V,VB2+(&,$.!%B1&$'!

()#!'1,-&$'!.#+.,$!7^hhgK=9!!")#?!/,B$%!##2'1+..!V,VB2+(&,$.!()+(!)+%!2,-#1!()+$!B.B+2!

%#$.&(&#.!&$!()#!.V1&$'!7K#<+B.#!,/!2+(#!.B**#1!%&#C,//!()#!V1#6&,B.!?#+1E!,1!&<#!.<,B1!

,6#1!()#!-&$(#1=!.B.(+&$#%!)&')#1!$#(!&$<1#+.#!,/!.),,(.!7,.(#$.&K2?!%B#!(,!*,1#!1,,*!+$%!

1#.,B1<#.=!7S2#.#$!+$%!@+$%CZ#$.#$!^hhg+=9!!M,22,-&$'!()&.!()#,1?E!(1+%&(&,$+2!

)+16#.(&$'E!-)&<)!%#<1#+.#%!.),,(!%#$.&(?!#+12?!&$!()#!'1,-&$'!.#+.,$E!<,B2%!)+6#!

1#.B2(#%!&$!+$!&$<1#+.#!&$!$#(!'1,-()9!!")#!".+--+..#$!#`V#1&*#$(!&$%&<+(#%!()+(!,1&'&$+2!

%#$.&(?!)+%!+!$#'+(&6#!<,11#2+(&,$!-&()!K,()!.),,(!1#'#$#1+(&,$!+$%!$#(!.),,(.:!()&.!

/B1()#1!<,$(1&KB(#.!(,!S2#.#$!+$%!@+$%CZ#$.#$5.!7^hhg+=!/&$%&$'.!()+(!)&')!%#$.&(?!+(!()#!

K#'&$$&$'!,/!()#!.#+.,$!)+.!+!$#'+(&6#!1#2+(&,$.)&V!-&()!.),,(!1#<1B&(*#$(9!!!

!

 

 



! ^H^

Challenges to the experiment  

8,-!.+*V2#!.&D#!-+.!()#!*+f,1!(1+%#,//!/,1!*+$+'&$'!()#!2,'&.(&<+2!<,*V2#`&(&#.!

,/!()#!.BK(&%+2!#`V#1&*#$(9!8,'&.(&<.!,/!-,14&$'!-&()&$!()#!<,$.(1+&$(.!,/!(&%#.E!-#+()#1E!

'#((&$'!(,!+$%!/1,*!()#!2,<+(&,$.!,/!.BK(&%+2!V2,(.!+$%!()#!'#$#1+2!<,$%B<(!,/!+<(&6&(&#.!

B$%#1-+(#1!+%%#%!.#6#1+2!%&*#$.&,$.!,/!<,*V2#`&(?!(,!()#!aB+%1+!T.2+$%!#`V#1&*#$(9!!

@&*V2#!(+.4.!(,,4!BV!(,,!*B<)!,/!()#!2&*&(#%!(&*#!B$%#1-+(#10!()#!V,.(C(1#+(*#$(!

%#$.&(&#.!+1#!#.(&*+(#%E!+.!()#.#!V2,(.!-#1#!$,(!<,B$(#%!&**#%&+(#2?!K#/,1#!)+16#.(!7ZB$#!

^IC^H=E!+$%!()#?!-#1#!<,B$(#%!#+12&#1!7Q+?!HICHe=E!+%%&$'!.&'$&/&<+$(!.+*V2&$'!#11,1!(,!

()#!%+(+9!")&.!.+*V2&$'!#11,1!-+.!$#'+(#%!&$!()#!".+--+..#$!#`V#1&*#$(E!+.!.),,(!<,B$(.!

-#1#!<,$%B<(#%!1&')(!K#/,1#!(1#+(*#$(9!")#!".+--+..#$!%#.&'$!*#(),2,'?!<,B2%!#+.&2?!

K#!1#V2&<+(#%!/,1!'1#+(#1!.+*V2#!.&D#9!!T$!/B(B1#!#`V#1&*#$(.!-&()!2+1'#1!.+*V2#!.&D#E!&(!

-,B2%!K#!&*V,1(+$(!(,!&$<2B%#!K2,<4.!,1!.(1+(+!,/!/+<(,1.!.B<)!+.!%#V()!,1!#`V,.B1#9!!

Y+1&+(&,$!,/!%#V()!+(!()#!aB+%1+!.&(#!-+.!*&$&*&D#%!(,!+6,&%!B.&$'!%#V()!+.!+!

<,$(1&KB(&$'!/+<(,19!!!

"+''&$'!,/!1)&D,*#.!-&()!V2+.(&<!K1#+%!(+'.!+$%!()#!1#2,<+(&,$!,/!(+''#%!V2+$(.!

-+.!OB&(#!&$#//&<&#$(:!&(!2#%!(,!2,-!1#<,6#1?!2+(#1E!+$%!B2(&*+(#2?!+!2,-!.+*V2#!.&D#!/,1!LT!

#.(+K2&.)*#$(9!!")#!.#<,$%!#`V#1&*#$(E!&$!".+--+..#$!-+.!<,$%B<(#%!(,!#.(+K2&.)!+!

*,1#!#//&<&#$(!+$%!.&*V2&/&#%!#`V#1&*#$(+2!V1,(,<,29!!@#(!BVE!(1#+(*#$(E!1#2,<+(&,$!(&*#E!

#//,1(E!+$%!#`V#$.#!-#1#!*B<)!%&*&$&.)#%E!+.!-+.!%#V#$%#$<#!,$!()#!-#+()#1!/,1!

B$%#1(+4&$'!()#!#`V#1&*#$(9!!S$#!<,.(!,/!()&.!'1#+(#1!+<<#..&K&2&(?!&.!()+(!()#!*#+%,-.!+(!

".+--+..#$!)+6#!*,1#!)B*+$!%&.(B1K+$<#E!+.!V#,V2#!1,B(&$#2?!B.#!()#!+1#+!(,!2+B$<)!

K,+(.!+$%!<,22#<(!.)#22/&.)!+$%!<1+K.9!!T!(1&#%!(,!+6,&%!()#!(1+//&<!K?!.#((&$'!*?!(1+$.#<(.!+.!

<2,.#!(,!()#!#$%!,/!()#!##2'1+..!K#%!+.!V,..&K2#E!<2,.#!(,!()#!/#11?!(#1*&$+29!!J$,()#1!

V1,K2#*!<,B2%!K#!&$/2B#$<#.!,$!##2'1+..!/1,*!V,22B(&,$!.,B1<#.!$#+1K?E!&$<2B%&$'!()#!

/#11?!+$%!<,**#1<&+2!V,1(9!!")&.!-+.!$,(!+<<,B$(#%!/,1!&$!*?!.(B%?9!!!

e9b A)+V(#1!e!<,$<2B.&,$.!!!

8&(#1+(B1#!,$!<2,$+2!V2+$(!%#6#2,V*#$(!&$%&<+(#.!*+$?!/+<(,1.!()+(!&$/2B#$<#!()#!

/2#`&K2#!'1,-()!.(1+(#'?!,/!6#'#(+(&6#2?!1#V1,%B<&$'!(#11#.(1&+2!V2+$(.E!+$%!,/!Zostera 

marina!&(.#2/E!&$<2B%&$'!'#$#(&<!/+<(,1.E!'#,'1+V)&<+2!2,<+(&,$E!.#+.,$E!%#$.&(?!+$%!

%&.(B1K+$<#!2#6#2!+$%!(?V#9!!Zostera marina!&.!6#1?!+%+V(+K2#:!&(!1#+<(.!+$%!+22,<+(#.!



! ^HH

1#.,B1<#.!(,!()#!.(1+(#'?!()+(!-&22!*,.(!K#$#/&(!&(.!V+1(&<B2+1!<,$%&(&,$.9!![&')!%#$.&(&#.!+(!

()#!K#'&$$&$'!,/!()#!'1,-()!.#+.,$!+VV#+1!(,!)&$%#1!()#!+*,B$(!,/!$#-!.),,(!1#<1B&(*#$(!

,6#1!()#!.B**#1!'1,-()!V#1&,%9!!!!

[+16#.(&$'!#`V#1&*#$(.!-#1#!<+11&#%!,B(!+(!(-,!2,<+(&,$.9!!"1#+(*#$(!-+.!+VV2&#%!

&$!ZB$#!+(!aB+%1+!7HIIb=E!+$%!&$!2+(#!ZB2?!+(!".+--+..#$!7HIIc=9!!aB+%1+!.),,(!<,B$(.!

()1,B')!()#!.B**#1!.),-#%!()+(!()#!*#+$!2&')(!1#*,6+2!7eId=!1#.B2(#%!&$!+!)&')#1!()+$!

,1&'&$+2!*#+$!.),,(!%#$.&(?!K?!#+12?!@#V(#*K#19!!aB+%1+!%+(+!&$%&<+(#%!()+(!*+`&*B*!

.),,(!1#'#$#1+(&,$!(,!+K,6#!,1&'&$+2!7V1#C(1#+(*#$(=!%#$.&(&#.!,<<B11#%!+(!+VV1,`&*+(#2?!

ebd!1#*,6+2!7(1#+(*#$(=E!+$%!*+`&*B*!$#(!.),,(!V1,%B<(&,$!V,.(C(1#+(*#$(!

<,11#.V,$%#%!-&()!+!cId!1#*,6+2E!&$%&<+(&$'!()+(!&$!+!.*+22!+1#+E!1#*+&$&$'!.),,(.!<+$!

1#V,VB2+(#!/B22?!+$%!V1,%B<#!)&')!$B*K#1.!,/!$#-!.),,(.!+(!.B<)!)+16#.(&$'!2#6#2.9!

@<+((#1!V2,(.!+$%!2&$#+1!*,%#2.!.),-#%!()+(!,1&'&$+2!%#$.&(?!-+.!+2.,!+!.&'$&/&<+$(!/+<(,1!

+(!K,()!.&(#.E!+$%!.BVV,1(#%!()#!()#,1?!()+(!#+12?!.#+.,$!%#$.&(?!+22#6&+(&,$!<,B2%!1#.B2(!&$!

)&')#1!$#-!.),,(!V1,%B<(&,$!,6#1!+!.#+.,$9!!")#.#!<,*K&$#%!1#.B2(.!.BVV,1(!()#!()#,1?!

()+(!V+(<)?!%&.(B1K+$<#!+(!+!2,-!(,!*#%&B*!2#6#2!&$!#+12?!.B**#1E!.B<)!()+(!

3-+4-+4+5-+4-!)+16#.(#1.!<,$%B<(#%E!-,B2%!)+6#!K##$!-&()&$!2#6#2.!/,1!/B22!.),,(!

1#'#$#1+(&,$E!+$%!<,B2%!V,(#$(&+22?!)+6#!&$<1#+.#%!()#!.),,(!V,VB2+(&,$!+$%!V1,%B<(&,$!,/!

+$!##2'1+..!*#+%,-!K?!()#!#$%!,/!()#!.B**#19!

Y&.B+2!+..#..*#$(!,/!aB+%1+!&$(#1$,%#.!B.&$'!+!'#$#1+2!V2+.(,<)1,$#!&$(#16+2E!+$%!

+$+2?.&.!,/!&$(#1$,%#!g!6,2B*#!7+!*#+.B1#!,/!K&,*+..!V1,%B<(&,$!,/!()#!1#*+&$&$'!

1)&D,*#.!+/(#1!(1#+(*#$(=!&$%&<+(#%!V,(#$(&+2!/,1!+!n()&$$&$'!#//#<(9o!")#!".+--+..#$!.&(#!

.),-#%!()+(!V1#6&,B.!'1,-()!7,2%#1!&$(#1$,%#!6,2B*#=!-+.!+!/+<(,19!!8+1'#1!.+*V2#!.&D#.!

+1#!$##%#%9!!!

")#!".+--+..#$!.&(#!(1#+(*#$(!-+.!+VV2&#%!(,,!2+(#!&$!()#!.#+.,$!(,!'&6#!

<,$<2B.&6#!1#.B2(.!,$!(1#+(*#$(!&*V+<(.E!KB(!1#/2#<(#%!()#!&$/2B#$<#!,/!<)+1+<(#1&.(&<.E!

.B<)!+.!'1,-()!V+((#1$.E!6+1&+(&,$!+(!%&//#1#$(!2,<+(&,$.!+$%!#2#6+(&,$.!,1!#`V,.B1#.9!!

R//&<&#$<?!-+.!*B<)!)&')#1!&$!()&.!.#<,$%!#`V#1&*#$(E!+$%!()&.!%#.&'$!-&22!/+<&2&(+(#!

2+1'#1!.+*V2#!.&D#.!&$!/B(B1#!#`V#1&*#$(.9!!J!<,*K&$+(&,$!,/!()#!(-,!#`V#1&*#$(.!<,B2%!

<1#+(#!+$!+VV1,V1&+(#!%#.&'$!(,!/B1()#1!&$6#.(&'+(#!*?!1#.#+1<)!&$OB&1&#.9!!!!!

!
!



! ^He

A)+V(#1!g !"1+%&(&,$+2!R<,2,'&<+2!3$,-2#%'#!+$%!R<,2,'?!

g9^ SKf#<(&6#.!

")&.!<)+V(#1!.(1&6#.!(,!K1&$'!(,'#()#1!()#!(-,!V#1.V#<(&6#.!,/!"R3!+$%!#<,2,'?!

.<&#$<#9!!Q?!,Kf#<(&6#.!+1#0!!

^= (,!%#*,$.(1+(#!),-!"R3!+$%!#<,2,'?!1#.#+1<)!<+$!<,*V2#*#$(!+$%!

.(1#$'()#$!#+<)!,()#1!K?!&%#$(&/?&$'!%&.(&$<(!##2'1+..!)+16#.(&$'!

&$/#1#$<#.!+$%k,1!.(1+(#'&#.!%#1&6#%!/1,*!"R3!&$!()&.!.(B%?!+$%!

V1,6&%&$'!.<&#$(&/&<!6+2&%+(&,$!T!/,B$%!/,1!()#*:!+$%!

H= (,!.BVV,1(!()#!<+.#!()+(!(1+%&(&,$+2!)+16#.(&$'!,/!##2'1+..!-+.!

<,$%B<(#%!&$!+!-+?!()+(!%&%!$,(!)+6#!$#'+(&6#!&*V+<(.!,$!##2'1+..!

V,VB2+(&,$.E!+$%!()+(!##2'1+..!K#%.!-#1#!(#$%#%!&$!+!.B.(+&$+K2#!-+?9!!!

g9H Q#(),%.!

",!%#*,$.(1+(#!()#!V,(#$(&+2!.?*K&,.&.!,/!"R3!+$%!#<,2,'?!1#.#+1<)E!T!V1#.#$(!

##2'1+..!)+16#.(&$'!.(+(#*#$(.!+$%!&%#+.!&$/#11#%!/1,*!(1+%&(&,$+2!V1,(,<,2.!+$%!V1+<(&<#.!

+1,B$%!##2'1+..!)+16#.(&$'E!/,22,-#%!K?!.BVV,1(&$'!.<&#$(&/&<!1+(&,$+2#!/1,*!.<&#$(&/&<!

1#.#+1<)9!!T!V1,V,.#!()+(!.<&#$(&/&<!)?V,()#.#.!<+$!K#!%#1&6#%!/1,*!()#!"R3!&$/#1#$<#.9!!!

J$!+%%&(&,$+2!,VV,1(B$&(?!/,1!+VV2?&$'!"R3!&.!&$!#<,2,'&<+2!*,$&(,1&$':!/&#2%!

,K.#16+(&,$.!-&()!<,$.B2(+$(.!%B1&$'!()#!##2'1+..!)+16#.(&$'!#`V#%&(&,$.E!-)&<)!+1#!

V,(#$(&+22?!)&')2?!1#2#6+$(!&$!*,$&(,1&$'!()#!.(+(#!,/!##2'1+..!V,VB2+(&,$.E!+1#!&$<2B%#%!&$!

JVV#$%&`!R9!!!

g9e N#.B2(.0!"R3!&$/#1#$<#.!+$%!.<&#$(&/&<!1+(&,$+2#!

g9e9^ R#2'1+..!+.!+!/,,%!

")#!.V#<&/&<!3-+4-+4+5-+4-!(#<)$&OB#.!+$%!V1,(,<,2.!+1,B$%!)+16#.(&$'!+$%!

V1#V+1&$'!##2'1+..!1)&D,*#.!*+`&*&D#%!()#!$B(1&(&,$+2!K#$#/&(!,/!()#.#!V2+$(.!/,1!)B*+$!

<,$.B*V(&,$9!!!

!
 

 



! ^Hg

Inference: Rhizomes are a good source of carbohydrates. 

")#1#!&.!#$,B')!.B'+1!&$!##2'1+..!(,!-+11+$(!\&.#2#!Q+1(&$5.!n.B'+1!)&')9o!!

R#2'1+..!-+.!+!1+1#!.,B1<#!,/!.B'+1!&$!()#!3-+4-+4+5-+4-!%&#(!+/(#1!()#!-&$(#1!.#+.,$9!!!!

")#!1)&D,*#.!+1#!()#!*+&$!<+1K,)?%1+(#!.(,1+'#!,1'+$.!/,1!##2'1+..!+$%!)+6#!K##$!/,B$%!

(,!)+1K,1!*,1#!()+$!bId!,/!()#&1!%1?!-#&')(!+.!.B<1,.#!73&4B<)&!#(!+29!HII^=9!!!")&.!&.!

,$#!1#+.,$!-)?!()#!1)&D,*#.!+1#!.,!%#.&1+K2#9!Q+(B1#!##2'1+..!2#+6#.!)+6#!(,,!*B<)!

<#22B2,.#!/,1!)B*+$.!(,!%&'#.(!7>f,1$%+2!^h_I=E!+$%!()#!1,,(.!()+(!'1,-!/1,*!()#!1)&D,*#!

)+6#!,$#!(#$()!()#!<+1K,)?%1+(#.!,/!1)&D,*#.!731+#*#1!+$%!J2K#1(#!^hhb=9!!Q+$?!V2+$(.5!

1)&D,*#.!+1#!<+1K,)?%1+(#!1#.#16#.E!KB(!()#!V1,V,1(&,$!,/!.B'+1E!1+()#1!()+$!.(+1<)E!&$!Z. 

marina5.!$,$C.(1B<(B1+2!<+1K,)?%1+(#!7U@A=!1#.#16#.!&.!)&')#1!1#2+(&6#!(,!*,.(!V2+$(.9!T$!

A)&$<,(#+'B#!>+?E!Q+1?2+$%kY&1'&$&+E!>B14#!#(!+29!7^hhc=!/,B$%!.B'+1!(,!K#!_gd!,/!()#!

U@A!&$!()#!1)&D,*#.9!!")#?!+2.,!/,B$%!()#!*#+$!#.(&*+(#!,/!.B'+1!&$!1)&D,*#.!(,!K#!+(!+!

^hh^!V#+4!&$!()#&1!ZB$#!g!.+*V2&$'0!()#&1!.+*V2&$'!?&#2%#%!+$!+6#1+'#!.B'+1!<,$(#$(!,/!

HHh9I!*'k'E!-&()!.(+1<)!+(!g^9h!*'k'9!!")#!+B(),1.!)?V,()#.&D#!()+(!.B'+1!*+?!K#!*,1#!

1#+%&2?!+6+&2+K2#!()+$!.(+1<)!&$!,1%#1!(,!+22,-!()#!V2+$(!(,!1#.V,$%!*,1#!1+V&%2?!(,!

#$6&1,$*#$(+2!.(1#..#.E!+$%!()&.!*&')(!K#!,$#!,/!()#!.(1+(#'&#.!<,$(1&KB(&$'!(,!()&.!

##2'1+..5.!+K&2&(?!(,!1#<,6#1!/1,*!#$6&1,$*#$(+2!&*V+<(.9!!

!

Inference: Only the first 4 internodes should be eaten. 

P+&.?!@#-&%C@*&()!+$%!J%+*!P&<4!.V,4#!,/!K1#+4&$'!,//!()#!1)&D,*#!/,1!

<,$.B*V(&,$!+(!()#!/&1.(!/,B1!&$(#1$,%#.!7%&.<+1%&$'!()#!1#*+&$&$'!1)&D,*#=9!!P+&.?!

#`V2+&$#%!()+(!/,B1!&.!()#!.+<1#%!$B*K#1:!#6#1?()&$'!-+.!%,$#!&$!*B2(&V2#.!,/!/,B1E!&/!

V,..&K2#9!!")&.!##2'1+..!V1,(,<,2!*+4#.!.#$.#!/1,*!()#!V)?.&,2,'&<+2!V#1.V#<(&6#!,/!

Zostera marina9!!J.!()#!1)&D,*#!.?.(#*!*+(B1#.E!&(!2&'$&/&#.E!K#<,*&$'!(,B')#1!+$%!*,1#!

-,,%?9!!")#!/&1.(!/,B1!&$(#1$,%#.!,/!()#!1)&D,*#.!l!()#!?,B$'#.(!l!)+6#!+!<,$.(+$(!

K&,*+..!731+#*#1!+$%!J2K#1(#!^hhe=E!+/(#1!-)&<)!K&,*+..!&$<1#+.#.!-&()!+'#!B$(&2!

&$(#1$,%#!^HE!&$%&<+(&$'!2&'$&/&<+(&,$9!")#!/,B1()!&$(#1$,%#!&.!()#!?,B$'#.(!(,!K#!

<,$.&%#1#%!/B22?!#`V+$%#%!+$%!()#1#/,1#!/B22?!*+(B1#!7@),1(!+$%!PB+1(#!HII^=9!!")#!/&1.(!

/,B1!&$(#1$,%#.!+1#!()#!*,.(!(#$%#1!+$%!%&'#.(&K2#9!!T$(#1$,%#.!HCh!+2.,!)+6#!()#!)&')#.(!

.,2BK2#!<+1K,)?%1+(#!2#6#2.E!+$%!$&(1,'#$!*#(+K,2&.*!,<<B1.!&$!()#.#!/&1.(!/,B1!1)&D,*#.E!

&$%&<+(&$'!+!)&')!2#6#2!,/!<)#*&<+2!+<(&6&(?!,<<B11&$'!&$!()&.!V,1(&,$!,/!()#!V2+$(!731+#*#1!



! ^Hb

+$%!J2K#1(#!^hhe=9!!")#.#!.(B%&#.!&$%&<+(#!()+(!+$!,V(&*+2!2#6#2!,/!$B(1&(&,$!+6+&2+K2#!(,!

)B*+$.!&$!()#!1)&D,*#.!&.!&$!()#!/&1.(!/,B1!&$(#1$,%#.E!+$%!&*V2&#.!+!<)#*&<+2!+$%!

$B(1&(&,$+2!#`V2+$+(&,$!/,1!()&.!V1+<(&<#!&$!#+(&$'!ts’áts’ayem9!!!!!

 

Inference: The innermost leaf of each shoot is worth eating. 

3-+4-+4+5-+4-!<,$.B2(+$(.!%#.<1&K#%!+$%!%#*,$.(1+(#%!+!V1,<#..!,/!V##2&$'!

,//!()#!##2'1+..!2#+6#.!%,-$!(,!()#!&$$#1*,.(E!?,B$'#.(!2#+/!+$%!-1+VV&$'!&(!+1,B$%!()#!

1)&D,*#!.#'*#$(!/,1!<,$.B*V(&,$9!")#!2+1'#.(!<,*V,$#$(!,/!+!.#+'1+..!2#+/!&.!/&K#1!7<#22!

-+22!<,$.(&(B#$(.=E!-)&<)!&.!6#1?!%&//&<B2(!(,!%&'#.(!7>f,1$%+2!^h_I=9!!")#!V##2&$'!V1,<#..!

&.!6#1?!2+K,B1!&$(#$.&6#!+$%!OB&(#!<)+22#$'&$'!(,!%,:!&(!&.!$,(!&**#%&+(#2?!+VV+1#$(!-)?!

()#?!-,B2%!K,()#1!-&()!4##V&$'!fB.(!()#!?,B$'#.(!2#+/9!![,-#6#1E!##2'1+..!1#.#+1<)!&$!

[B*K,2%(!>+?E!M1&*,%&'!+$%!M#1.,$!7&$!V1#..=!&$%&<+(#%!()+(!K2+<4!K1+$(!'##.#!7Branta 

bernicla=!)+6#!%#6#2,V#%!+!.&*&2+1!(+.(#0!()#?!.#2#<(!+$%!'1+D#!,$!()#!.+*#!&$$#1*,.(E!

?,B$'#.(!2#+6#.9!!")#.#!&$$#1!2#+6#.!<,$(+&$!()#!*,.(!$&(1,'#$!+$%!V1,(#&$!7")+?#1E!

>f,1$%+2!#(!+29!^h_g=E!+$%!,/!+22!()#!2#+6#.E!()#?!<,$(+&$!()#!2#+.(!+*,B$(!,/!<#22B2,.#9!!

")&.!&.!1#/2#<(#%!&$!,()#1!.#+'1+..#.0!&$!T(+2?5.!.#+'1+..E!Thalassia oceanicaE!L&1<!7^hXb=!

/,B$%!()+(!$&(1,'#$!6+2B#.!%#<1#+.#%!-&()!+'#!,/!2#+/:!)&')!2#6#2.!-#1#!/,B$%!&$!()#!

?,B$'#.(E!&$$#1*,.(!(-,!2#+6#.!7()#!$#`(!)&')#.(!2#6#2.!-#1#!&$!()#!1)&D,*#.=9!![#!+2.,!

/,B$%!()+(!()#!.(+1<)!<,$(#$(!&$!1)&D,*#.!-+.!2,-!()1,B')!()#!-&$(#1!B$(&2!Q+?E!-)#$!+!

1+V&%!&$<1#+.#!2#%!(,!)&')#.(!2#6#2.!&$!*&%C.B**#19!!T$!+!.(B%?!&$!()#!>+)+*+.E!'1##$!

(B1(2#.!7Chelonia mydas=!)+6#!K##$!/,B$%!(,!1#6&.&(!()#!.+*#!'1+D&$'!.&(#.!,/!()#!.#+'1+..!

Thalassia testinudumE!*+&$(+&$&$'!+!<,$.&.(#$(!<1,V!,/!?,B$'!2#+6#.9!!J.!()#!K2+%#.!'#(!

,2%#1E!2&'$&$!&$<1#+.#.!+$%!()#!%&'#.(&K2#!<#22!<,$(#$(.!%#<1#+.#!7>f,1$%+2!^h_I=9!!]&()!

()#&1!2,-!2&'$&$!<,$(#$(E!()#!?,B$'!2#+6#.!+1#!+$!&*V,1(+$(!+.V#<(!,/!()#.#!+$&*+2.5!

$B(1&(&,$9!!T(!&.!2&4#2?!()+(!V#,V2#E!2&4#!()#!K1+$(.!+$%!()#!(B1(2#.E!-,B2%!/&$%!()#!&$$#1*,.(!

2#+6#.!$B(1&(&,B.!+$%!%&'#.(&K2#E!*+4&$'!()#!V##2&$'!V1,<#..!-,1()-)&2#9!

!

Inference: Dried up eelgrass plants are not good to eat.   

P+&.?!@#-&%C@*&()!1#<+22#%!+!(+K,,!+'+&$.(!)+16#.(&$'!%1?E!#`V,.#%!V2+$(.9!!M1,*!

*?!/&#2%!#`V#1&#$<#.E!&(!K#<+*#!<2#+1!()+(!V2+$(.!()+(!-#1#!<,*V2#(#2?!#`V,.#%!-#1#!

%&//&<B2(!(,!1#*,6#!/1,*!()#!%1&#%!,B(!.#%&*#$(E!.,!V&<4&$'!&$!-+(#1!/,1!#+.#!,/!#`(1+<(&,$!



! ^Hc

-,B2%!K#!+$!,K6&,B.!V1+<(&<#9!!A,$.B2(+$(.!-),!1#<+22#%!()+(!##2'1+..!-+.!<,22#<(#%!K?!

)+$%!,$!()#!2,-!(&%#.!*#$(&,$#%!()+(!&(!-+.!'+()#1#%!&$!+!/#-!&$<)#.!,/!-+(#19!!")#1#!+1#!

,()#1!V,..&K2#!1#+.,$.!()+(!)+16#.(&$'!%1&#%!BV!##2'1+..!-+.!$,(!#$<,B1+'#%9!!]+(#1!

<,6#1+'#!)+.!K##$!$,(#%!&$!#<,2,'&<+2!.(B%&#.!+.!+!/+<(,1!/,1!)#+2()!,/!()#!V2+$(.!7Z+<,K.!

^hXh=:!3#$(B2+!+$%!Q<T$(&1#!7^h_c=!/,B$%!##2'1+..!V2+$(.!&$!()#&1!(&%#!V,,2!(1+$.#<(.!-#1#!

*B<)!)#+2()&#1!,6#1+22!()+$!V2+$(.!&$!(1+$.#<(.!-)&<)!-#1#!#`V,.#%!+(!2,-!(&%#9!!J.!

##2'1+..!2#+6#.!V),(,.?$()#.&D#E!()#!K?V1,%B<(!SH!&.!V1,%B<#%!K?!()#!1)&D,*#.!+$%!1,,(.!

7T&DB*&E![+((,1&!#(!+29!^h_I=E!/,1*&$'!+$!,`&<!.)&#2%!+1,B$%!&(.!1)&D,*#.!7Z,#2!R22&,(hcE!

V#1.9!<,**9!HIIc=9!!])#$!##2'1+..!&.!#`V,.#%!(,!(,,!*B<)!,1'+$&<!*+((#1E!,1!(,!()#!+&1E!

.B2/&%#.!K#'&$!,`&%&D&$'E!%&*&$&.)&$'!()#!SH!K+11&#1!7R22&,(E!V#1.9!<,**9!HIIc=9!!T/!()#!

1)&D,*#.!+1#!#`V,.#%!/,1!(,,!2,$'E!.B2/&%#!<+$!&$(1B%#!&$(,!()#!1)&D,*#E!+$%!.(+1(!4&22&$'!

<#22.!,/!()#!V2+$(9!!")&.!&.!$,(&<#+K2#!K?!+!n1,((#$!#''o!.*#22!,/!.B2/B19!T(!&.!V,..&K2#E!

()#1#/,1#E!()+(!()#!(+K,,!,/!P+&.?5.!#2%#1.!-+.!1#2+(#%!(,!()#!.B2/B1&<!&$(1B.&,$!,/!##2'1+..!

1)&D,*#!-)#$!#`V,.#%!(,,!2,$'E!-)&<)!*+?!)+6#!)+%!+!$#'+(&6#!#//#<(!,$!()#&1!(+.(#!+$%!

#%&K&2&(?9!

 

Inference: Harvesting in May is optimal for human consumption.  

3-+4-+4+5-+4-!<,$.B2(+$(.!.(+(#%!()+(!Q+?!&.!()#!.#+.,$!/,1!##2'1+..!

)+16#.(&$'9!J(!()&.!(&*#!()#!V)?.&<+2!<)+1+<(#1&.(&<.!,/!##2'1+..!+1#!,V(&*+2!/,1!&(.!

<,$.B*V(&,$9!!>#<+B.#!##2'1+..!'1,-()!)+.!+!)&')!*&$&*B*!2&')(!1#OB&1#*#$(!7>+<4*+$!

+$%!>+1&2,((&!^hXc=E!)&')#.(!'1,-()!1+(#.!7+$%!2,-#.(!L2+.(,<)1,$#!&$(#16+2.=!,<<B1!%B1&$'!

()#!V#1&,%!,/!Q+?CZB$#!7P#$$&.,$!^h_X:!Z+<,K.!^hXh:!3#$(B2+!+$%!Q<T$(&1#!^h_c=9!!")#!

)&')!'1,-()!1+(#!&$!Q+?!#$.B1#.!()+(!$#-!.),,(.!+$%!1)&D,*#.!+1#!(#$%#1!K#<+B.#!()#?!

)+6#!$,(!?#(!2&'$&/&#%!+$%!+1#!$,(!?#(!n.(1&$'?o!(,!#+(9!

J.!-#22!+.!K#&$'!()#!*,.(!V)?.&<+22?!+VV#+2&$'!+(!()&.!(&*#E!()&.!&.!+2.,!()#!.#+.,$!

-)#$!()#!V2+$(.!+1#!$B(1&(&,$+22?!()#!K#.(!(,!'+()#19!!@V1&$'!&.!()#!*+&$!V#1&,%!,/!$,$C

.(1B<(B1+2!<+1K,)?%1+(#!+<<B*B2+(&,$!&$!()#!1)&D,*#.!7>B14#!#(!+29!^hhc=9!!R#2'1+..!&.!

#//&<&#$(!+(!(1+$.2,<+(&$'!1#%B<#%!.B'+1.!/1,*!V),(,.?$()#.&D&$'!##2'1+..!2#+6#.!(,!()#!

1)&D,*#.!73&4B<)&!#(!+29!HII^=9!T$!],,%.![,2#E!Q+..+<)B.#((.E!1#.#+1<)#1.!/,B$%!$#(!

V),(,.?$()#.&.!(,!K#!+(!+!V#+4!&$!()#!*,$()!,/!Q+?!7P#$$&.,$!^h_X=E!*#+$&$'!()+(!.B'+1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
hc!P19!Z,#2!R22&,(E!J..,<&+(#!L1,/#..,1E!P#V+1(*#$(!,/!>&,2,'?E!G$&6#1.&(?!,/!LB'#(!@,B$%9!



! ^HX

V1,%B<(&,$!&.!+(!+!*+`&*B*!+.!-#229!!!J.!-#22E!.V1&$'(&*#!&.!-)#$!()#!1)&D,*#.!-,B2%!K#!

+(!()#&1!.-##(#.(9!!![+16#.(&$'!##2'1+..!&$!Q+?!(+4#.!+%6+$(+'#!,/!()#!-&$%,-!-)#1#!

$B(1&(&,$E!%&'#.(&K&2&(?!+$%!+<<#..!&$(#1.#<(9!!!

T$!L&1<5.!7^h_b=!.(B%?!,/!Posidonia oceanica!&$!()#!\B2/!,/!U+V2#.!&$!T(+2?hXE!)#!

/,B$%!()+(!1)&D,*#.!+(!%&//#1#$(!%#V().!,$!+!.<+2#!,/!b*E!^b*!+$%!eI*!)+%!6+1?&$'!

+*,B$(.!,/!.,2BK2#!<+1K,)?%1+(#.!+(!%&//#1#$(!V,&$(.!%B1&$'!()#!?#+1!7,/!-)&<)!()#!*#+$!

+$$B+2!6+2B#!-+.!_I9ed!.B<1,.#=9!@+*V2&$'.!&$!JV1&2!+$%!ZB$#!1#6#+2#%!)&')#.(!2#6#2.!,/!

.,2BK2#!<+1K,)?%1+(#.!&$!()#!1)&D,*#.E!+$%!1)&D,*#.!+(!()#!&$(#1*#%&+(#!%#V()!7^b*!

%##V=!?&#2%#%!()#!)&')#.(!2#6#2.!,/!.,2BK2#!<+1K,)?%1+(#.!K?!/+19!!T$6#.(&'+(&,$!,/!()#!

1#2+(&,$.)&V!K#(-##$!%#V()E!.#+.,$!+$%!<+1K,)?%1+(#!2#6#2.!&$!Zostera marina!*&')(!

/B1()#1!&$%&<+(#!1+(&,$+2#!/,1!()#!(&*&$'!+$%!%#V()!,/!(1+%&(&,$+2!ts’áts’ayem!)+16#.(9!

nA2#+$o!7K1&')(!'1##$=!##2'1+..!2#+6#.!-#1#!+$,()#1!1#OB&1#*#$(!,/!()#!

<,$.B2(+$(.!/,1!<),,.&$'!##2'1+..!*#+%,-.!/,1!)+16#.(&$':!#V&V)?(&<!'1,-()!-+.!

<,$.&%#1#%!%&.(+.(#/B2!(,!()#*9!!")&.!&.!+$,()#1!1+(&,$+2#!/,1!+!)+16#.(&$'!.#+.,$!&$!Q+?9!

J(!()&.!(&*#!()#!V2+$(.!+1#!<2#+1!,/!#V&V)?(&<!'1,-()!<,*V+1#%!-&()!2+(#1!&$!()#!.#+.,$9!!

PB1&$'!()#!-&$(#1E!-)#$!'#$#1+2!K&,*+..!+$%!K&,%&6#1.&(?!&$!()#!##2'1+..!*#+%,-!&.!

2,-#1E!*B<)!,/!()#!,2%!2#+/!K&,*+..!-&()!#V&V)?(&<!2,+%.!/1,*!2+(#!.B**#1!)+.!.#$#.<#%E!

+$%!K?!()#!.V1&$'!()#!1#*+&$&$'!V2+$(.!+1#!V+1#%!%,-$!KB(!<2#+$!+$%!)#+2()?!7N,$!

"),*h_E!V#1.9!<,**9!HIIc=9!!!

 

Inference: Eelgrass must be harvested only from ‘clean’ meadows.  

T(!-+.!.(1#..#%!K?!.#6#1+2!#2%#1.!()#?!-,B2%!,$2?!)+16#.(!##2'1+..!/1,*!*#+%,-.!

()+(!-#1#!K1&')(!'1##$!+$%!n<2#+$o!l!<2#+1!,/!#V&V)?(#.!7.##!+K,6#=9!!A),&<#!,/!)+16#.(&$'!

2,<+(&,$!-+.!&*V,1(+$(0!#V&V)?(#!2,+%.!6+1?!-&()!()#!.#+.,$E!KB(!+2.,!-&()!()#!2,<+(&,$!

+$%!&(.!V+1(&<B2+1!<B11#$(.E!$#+1K?!.,B1<#.!,/!V,22B(&,$E!()#!2,<+2!(#*V#1+(B1#!,/!()#!-+(#1E!

()#!-#+()#1!+$%!,()#1!/+<(,1.9!!RV&V)?(#.!)+6#!K##$!/,B$%!(,!1#%B<#!##2'1+..!

V),(,.?$()#.&.!K?!BV!(,!e^d!%B1&$'!()#!,V(&*+2!2&')(!<,$%&(&,$.!7@+$%CZ#$.#$!^hXX=:!()&.!

%#<1#+.#!&$!V),(,.?$()#.&.!-,B2%!*#+$!2,-#1!.B'+1!V1,%B<(&,$E!+$%!&$!(B1$!*&')(!+//#<(!

(+.(#!,/!()#!1)&D,*#.9!!J.!-#22!+.!,K.<B1&$'!V),(,.?$()#.&.!&$!()#!2#+6#.E!#V&V)?(#!2,+%.!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
hX!8+(&(B%#!,/!gIu!ge5U!
h_!N,$!"),*E!>+((#22#!Q+1&$#!@(+(&,$E!@#OB&*!>+?9!



! ^H_

+1#!+$!&$%&<+(&,$!,/!()#!$&(1,'#$!<,$(#$(!,/!.#+'1+..!2#+6#.9!!J.!()#!2#+6#.!+'#!+$%!

.#$#.<#E!()#&1!#V&V)?(&<!2,+%!&$<1#+.#.E!-)&<)!<,11#2+(#.!-&()!+!%#<1#+.#!&$!()#&1!$&(1,'#$!

<,$(#$(9!!T$!U,6+!@<,(&+E![+11&.,$!+$%!Q+$$!7^hXb=!/,B$%!()+(!/,1!Z. marina!$&(1,'#$!

<,$(#$(!&$!(#1*.!,/!V#1<#$(!,/!%1?!-#&')(!-+.!H9h!d!&$!'1##$!2#+6#.E!H9I!d!&$!.#$#.<#$(!

2#+6#.!+$%!^9e!d!&$!%#+%!2#+6#.9!!])&2#!/B22?!*+(B1#!2#+6#.!,/!Z. marina!-#1#!$,(!#+(#$!

K?!3-+4-+4+5-+4-!<,$.B2(+$(.E!()#?!+1#!+!',,%!&$%&<+(,1!,/!'#$#1+2!)#+2()!,/!##2'1+..!

V2+$(.E!+$%!*+?!<,11#2+(#!-&()!$B(1&(&,$+2!6+2B#!,/!1)&D,*#.9!!

g9e9H [+16#.(&$'!(#<)$&OB#.!+$%!.B.(+&$+K&2&(?!!

!
Inference: Harvesting in May is best for the eelgrass meadows. 

J.!-#22!+.!K#&$'!$B(1&(&,$+22?!+%6+$(+'#,B.E!)+16#.(&$'!&$!Q+?!&.!+2.,!+!',,%!

1#.,B1<#!*+$+'#*#$(!.(1+(#'?9!!@#<(&,$!e9^9g!#`V2,1#.!1#.#+1<)!&$%&<+(&$'!()+(!1#*,6+2!,/!

V2+$(.!&$!%#$.#!K#%.!#+12?!,$!&$!()#!'1,-&$'!.#+.,$!+22,-.!/,1!$#-!1+*#(!#`V+$.&,$!+$%!

()#!#.(+K2&.)*#$(!,/!$#-!.##%2&$'.!*,1#!()+$!&$!B$%&.(B1K#%!K#%.!7S2#.#$!+$%!@+$%C

Z#$.#$!^hhg+:!N,K#1(.,$!+$%!Q+$$!^h_g=9!!3#$(B2+!+$%!Q<T$(&1#!7^h_c=!/,B$%!()+(!#+12?!

&$!()#!'1,-&$'!.#+.,$!2#+/!.B1/+<#!+1#+!-+.!V,.&(&6#2?!<,11#2+(#%!-&()!.),,(!%#$.&(?!B$(&2!

+!<#1(+&$!()1#.),2%!8#+/!J1#+!T$%#`hh!&.!1#+<)#%E!+/(#1!-)&<)!()#!<,11#2+(&,$!K#<,*#.!

$#'+(&6#!+$%!.),,(!%#$.&(?!%#<1#+.#.9!!!

N#.B2(.!+(!()#!aB+%1+!#`V#1&*#$(!.&(#!.),-#%!()+(!+/(#1!()#!ZB$#!^IC^H()!(1#+(*#$(!

$#(!.),,(!V1,%B<(&,$!&$<1#+.#%!-&()!V#1<#$(+'#!1#*,6+2!B$(&2!+VV1,`&*+(#2?!bId!

1#*,6+2!+/(#1!-)&<)!$#(!1#<1B&(*#$(!%#<2&$#%!7M&'B1#!e9X=9!!J(!()#!".+--+..#$!.&(#E!

(1#+(*#$(!-+.!<,$%B<(#%!&$!2+(#!ZB2?E!+$%!()#1#!-+.!$,!*#+.B1+K2#!%&//#1#$<#!&$!'1,-()!

+/(#1!(1#+(*#$(9!!T!.B.V#<(!()+(!()&.!-+.!+!1#.B2(!,/!()#!2+(#!(1#+(*#$(!l!+(!()&.!2+(#!V,&$(!&$!

()#!'1,-&$'!.#+.,$!()#!'1,-()!/,1*!&.!+21#+%?!.#(:!V,VB2+(&,$.!<+$$,(!1#.V,$%!+.!/2#`&K2?!

(,!#$6&1,$*#$(+2!%&.(B1K+$<#!+.!#+12&#1!,$9!!R+12?!)+16#.(E!.B<)!+.!()#!3-+4-+4+5-+4-!

)+16#.(!&$!Q+?E!-+.!<,$%B<(#%!+(!+!(&*#!-)#$!##2'1+..!V,VB2+(&,$.!<,B2%!+%fB.(!()#&1!

'1,-()!.(1+(#'?!(,!&$<1#+.#!.),,(!V1,%B<(&,$E!+.!-#22!+.!+22#6&+(&$'!%#$.&(?!(,!<1#+(#!*,1#!

.V+<#9!!")&.!(&*&$'!#$.B1#%!()#!1#<,6#1?!+$%!#6#$!#$)+$<#*#$(!,/!()#!%&.(B1K#%!K#%.!K?!

()#!#$%!,/!()#!'1,-&$'!.#+.,$9!! 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
hh!J!6+2B#!#`V1#..&$'!()#!<,*K&$#%!()#!#//#<(.!,/!.),,(!%#$.&(?!+$%!2#+/!.B1/+<#!+1#+!,$!,6#1+22!K&,*+..!



! ^Hh

Inference: Harvesting from large, abundant eelgrass meadows is a best practice.    

"1+%&(&,$+2!##2'1+..!'+()#1#1.!)+16#.(#%!+(!.(+K2#!##2'1+..!.&(#.!,$!-)&<)!()#?!

<,B2%!%#V#$%!?#+1!+/(#1!?#+1:!()#?!'#$#1+22?!1#(B1$#%!(,!()#!.+*#!2,<+(&,$.!#6#1?!.V1&$'9!!

")#?!+2.,!1#OB&1#%!2+1'#E!%#$.#!+$%!)#+2()?!##2'1+..!V,VB2+(&,$.9!")&.!&.!2,'&<+2!$,(!,$2?!

/,1!)+16#.(&$'!#//&<&#$<?!+$%!*+`&*&D+(&,$!,/!()#!K#.(!+$%!)#+2()&#.(!##2'1+..!?&#2%.!/,1!

#$#1'?!,B(VB(E!KB(!+2.,!/,1!()#!2,$'#6&(?!,/!()#!##2'1+..!*#+%,-:!.*+22!V+(<)#.!,/!

##2'1+..!+1#!2#..!.(+K2#!()+$!2+1'#1!,$#.9!!@#+'1+..!V+(<)!.B16&6+2!+$%!#`V+$.&,$!)+.!K##$!

/,B$%!(,!1#2+(#!V,.&(&6#2?!(,!V+(<)!.&D#!+$%!+2.,!6+1&#.!-&()!.V#<&#.!73#$%1&<4!#(!+29!HIIb:!

Q+1K+!+$%!PB+1(#!^hh_:!S2#.#$!+$%!@+$%CZ#$.#$!^hhg<=9!!S2#.#$!+$%!@+$%CZ#$.#$!/,B$%!

()+(!&$!8&*/f,1%#$E!P#$*+14!72+(&(B%#!beu!eb5U=!##2'1+..!V+(<)#.!.*+22#1!()+$!+!<1&(&<+2!

()1#.),2%!.&D#!,/!eH!.),,(.!)+%!+!)&')!2&4#2&),,%!,/!%&.+VV#+1&$'9!N#+.,$.!*+?!K#!%B#!(,!

.(+$%!.(+K&2&(?0!&/!V2+$(.!+1#!(,,!/#-!()#?!+1#!*,1#!6B2$#1+K2#!(,!()#!#2#*#$(.9!")#1#/,1#E!

V#,V2#!1#(B1$#%!(,!2+1'#E!)#+2()?!##2'1+..!V,VB2+(&,$.E!.B<)!+.!\1+..?!L,&$(!,$!A,1*,1+$(!

T.2+$%!()#!3-+4-+4+5-+4-!*#+%,-.E!()+(!-#1#!.(+K2#!+$%!1#.&2&#$(!(,!%+*+'#9!!

R`+*&$&$'!2,$'(#1*!#//#<(.!&$!##2'1+..!*#+%,-.!,/!*B2(&V2#!?#+1!)+16#.(&$'!<,B2%!+%%!

'1#+(2?!(,!()&.!%&.<B..&,$9!!!

 

Inference: Harvesting from intermediate depths is a best practice.   

! J.!V1#6&,B.2?!%&.<B..#%E!##2'1+..!)+16#.(&$'!,<<B11#%!,$!()#!2,-!(&%#.!,/!Q+?9!!

L#,V2#!)+16#.(#%!#&()#1!+(!()#!#%'#!,/!()#!-+(#1!-)#$!()#!V2+$(.!-#1#!$#+12?!#`V,.#%E!,1!

+(!.BK(&%+2!V,VB2+(&,$.!+<<#..&K2#!-&()!+!)+16#.(&$'!(,,2!,/!+VV1,`&*+(#2?!e9c!*!7^H!/##(!

&$!2#$'()=9!![+16#.(&$'!&$!()#.#!-+?.!*#+$(!()+(!##2'1+..!-+.!<,$.&.(#$(2?!'+()#1#%!+(!+$!

&$(#1*#%&+(#!%#V()0!+(!()#!#%'#!,/!()#!.BK(&%+2!,1!%##V#19!P#V()!&.!+!/+<(,1!()+(!+//#<(.!()#!

V2+$(.5!V1,%B<(&6&(?!+$%!.(+K&2&(?!,/!##2'1+..!.(+$%.9!!Q&%%#2K,#!#(!+29!7HIIe=!/,B$%!

&$(#1*#%&+(#!+$%!%##V#1!##2'1+..!V,VB2+(&,$.!(,!K#!*,1#!.(+K2#!()+$!(),.#!,/!.)+22,-!

*#+%,-.9!!@)+22,-!.(+$%.!-#1#!6+1&+K2#!.V+(&+22?!+$%!(#*V,1+22?!%B#!(,!V)?.&<+2!

%&.(B1K+$<#!K?!-+6#.E!&<#!+$%!<B11#$(.9!!")#!1#.#+1<)#1.!/,B$%!$,!.&'$&/&<+$(!%&//#1#$<#.!

K#(-##$!6+1&+K&2&(?!,/!.),,(!%#$.&(?!/1,*!&$(#1*#%&+(#!(,!%##V!-+(#1.:!()#?!V,.&(!()+(!()#!

#//#<(.!,/!1#%B<#%!%&.(B1K+$<#!<+$<#22#%!,B(!()#!1&.4!,/!2&')(!2&*&(+(&,$!+(!%#V()0!�.V+(&,C

(#*V,1+2!6+1&+K&2&(?!&$!.),,(!%#$.&(?!+$%!K&,*+..!1#2+(&6#!(,!*#+$.!%#<2&$#%!+(!)&')#1!

*#+$!6+2B#.!V1,K+K2?!K#<+B.#!.#2/!.)+%&$'!+$%!.V+<#!2&*&(+(&,$!.#(!+$!BVV#1!K,B$%+1?!,$!



! ^eI

##2'1+..!+KB$%+$<#�!7Q&%%#2K,#!#(!+29!HIIeE!^=9!")#!3-+4-+4+5-+4-!)+16#.(#%!/1,*!

V,VB2+(&,$.!+(!+$!&$(#1*#%&+(#!%#V()9!![+16#.(&$'!##2'1+..!+(!()&.!%#V()!#$.B1#%!()+(!

##2'1+..!-+.!)+16#.(#%!+(!()#!,V(&*+2!%#V()!/,1!()#!.(+K&2&(?!,/!##2'1+..!V,VB2+(&,$.9!

! T$!*?!#`V#1&*#$(.E!()#!.BK(&%+2!#`V#1&*#$(!+(!aB+%1+!.),-#%!+$!,6#1+22!&$<1#+.#!

&$!V1,%B<(&,$!+$%!2#..!6+1&+(&,$!()+$!()#!&$(#1(&%+2!#`V#1&*#$(!+(!".+--+..#$E!-)&<)!)+%!

+$!,6#1+22!%#<1#+.#!,/!V1,%B<(&,$!,6#1!()#!(&*#!,/!()#!#`V#1&*#$(9!!J(!".+--+..#$!()#!

.)+22,-#1E!*,1#!,/(#$!#`V,.#%!(1+$.#<(!7>=!)+%!+!)&')#1!.),,(!V1,%B<(&,$E!KB(!+2.,!+!

)&')#1!6+1&+(&,$!+$%!2+1'#1!.),,(!%&//#1#$<#.!()+$!()#!%##V#1!(1+$.#<(!7J=9!!")&.!*+?!K#!+!

1#.B2(!,/!()#!#`V,.B1#!,/!()#!&$(#1(&%+2!V2+$(.E!-)&<)!*&')(!K#!*,1#!.B.<#V(&K2#!(,!-#+()#1!

+$%!#$6&1,$*#$(+2!&*V+<(.!()+$!(),.#!2&6&$'!B$%#1-+(#19!!T/!%##V#1!V,VB2+(&,$.!)+6#!+!

*,1#!.(+K2#!V1,%B<(&,$!1+(#E!()&.!<,B2%!K#!+$,()#1!1#+.,$!()#!3-+4-+4+5-+4-!.#2#<(&,$!

,/!.BK(&%+2!,1!$#+1!.BK(&%+2!*#+%,-.!,V(&*&D#%!.B.(+&$+K&2&(?9!!!

 

Inference: Harvesting eelgrass could increase shoot production. 

@#6#1+2!#2%#1.!.V,4#!,/!)+16#.(&$'!V1+<(&<#.!&$!2&$#!-&()!()#!keeping it living!#()&<9!!

")#?!&$%&<+(#%!()+(!+22!V2+$(.!-#1#!)+16#.(#%!&$!+!-+?!()+(!<,B2%!K#$#/&(!V1,%B<(&,$9!

])&2#!()#?!-#1#!$,(!(+B')(!.V#<&/&<+22?!(,!)+16#.(!##2'1+..!-&()!()&.!&$(#$(&,$E!()#?!

(),B')(!&(!V1,K+K2#!()+(!()#&1!(1+%&(&,$+2!V1,(,<,2!-,B2%!2#+%!(,!&$<1#+.#%!V1,%B<(&,$9!!

J22#6&+(&$'!%#$.&(?!<,B2%!#$)+$<#!.),,(!1#<1B&(*#$(!,6#1!+!.B**#1E!KB(!+2.,!*&')(!#6#$!
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,/!.#`B+2!V1,'#$?E!()&.!*&')(!,//.#(!()#!*,$,V,2&D+(&,$!,/!%,*&$+(#!'#$,(?V#.9!N#B.<)!#(!

+29!7^hh_=!.B''#.(!()+(!'#$#(&<!%&6#1.&(?E!2&4#!.V#<&#.!%&6#1.&(?E!*+?!K#!&*V,1(+$(!/,1!
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.),,(.!)&')#1!()+$!,1&'&$+2!%#$.&(&#.!7<,B$(#%!&$!Q+?=E!+$%!()+(!+!cId!1#*,6+2!,/!.),,(.!

&$!+!V2,(!<,11#.V,$%#%!()#!)&')#.(!$B*K#1!,/!$#-!.),,(.!K?!()#!#$%!,/!()#!.B**#19!!")&.!
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! ^eH

 

Inference: Harvesting eelgrass could result in larger remaining rhizomes.   

! J.!-&()!.),,(!V1,%B<(&,$E!#2%#1.!%&%!$,(!1#<,B$(!K#&$'!.V#<&/&<+22?!(+B')(!(,!
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g9e9e R#2'1+..!%#<2&$#!

 

Inference: The dark colour and bad smell of the rhizomes are due to pollution. 
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JVV#$%&`!R!V1#.#$(.!+!(+K2#!,/!.&(#.!-#!6&.&(#%!,$!)+16#.(&$'!#`V#%&(&,$.E!+$%!.V#<&*#$!
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!
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M&'B1#!g9H!R#2'1+..!.V#<&*#$!6+1&+(&,$!/1,*!HIIc!#`V#%&(&,$.0!J=!R#2'1+..!/1,*!M,1(!
NBV#1(:!>=!##2'1+..!/1,*!A,*,`:!A=!R#2'1+..!/1,*!\1##$!T.2+$%E!$#+1!A,1*,1+$(!
T.2+$%9!!
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!
!
!



! ^bc

"B1$#1E!U9Z9E!N9!@*&()E!+$%!Z9"9!Z,$#.9!��J!M&$#!8&$#!K#(-##$!"-,!U+(&,$.�0!S-$#1.)&V!
L+((#1$.!/,1!L2+$(!N#.,B1<#.!+*,$'!U,1()-#.(!A,+.(!T$%&'#$,B.!L#,V2#.9�!T$!
Keeping It LivingE!#%&(#%!K?!U9Z9!"B1$#1!+$%!P9!P#B1E!^b^C_I9!@#+((2#0!G$&6#1.&(?!
,/!]+.)&$'(,$!L1#..!+$%!Y+$<,B6#10!G>A!L1#..E!HIIb9!

!
"B1$#1E!U9Z9E!Z9!!"),*+.E!>9!M9!A+12.,$E!+$%!N9!"9!S'&26&#9!Ethnobotany of the Nitinaht 

Indians of Vancouver IslandE!S<<+.&,$+2!L+V#1.!,/!()#!>1&(&.)!A,2B*K&+!
L1,6&$<&+2!QB.#B*9!Y&<(,1&+0!>1&(&.)!A,2B*K&+!L1,6&$<&+2!QB.#B*E!^h_e9!

!
"B1$#1E!U+$<?!Z9E!T+&$!Z9!P+6&%.,$C[B$(E!+$%!Q&<)+#2!S{M2+)#1(?9!�8&6&$'!,$!()#!R%'#0!

R<,2,'&<+2!+$%!AB2(B1+2!R%'#.!+.!@,B1<#.!,/!P&6#1.&(?!/,1!@,<&+2CR<,2,'&<+2!
N#.&2&#$<#9�!Human Ecology!e^E!$,9!e!7HIIe=0!gehCc^9!

!
"B1$#1E!U+$<?!Z9E!+$%!3+()#1&$#!89!"B1$#19!�"1+%&(&,$+2!M,,%!@?.(#*.E!R1,.&,$!+$%!

N#$#-+2!&$!U,1()-#.(#1$!U,1()!J*#1&<+9�!Indian Journal of Traditional 

Knowledge!cE!$,9!^!7HIIX=0!bXCc_9!
!
G$&6#1.&(?!,/!Y&<(,1&+!R$6&1,$*#$(+2!@<&#$<#!J1<)&6#.9!!T.2+$%!A,VV#1!Q&$#!/,$%.9!!J<<!!

U,9!HIIICIch9!)((V0kk'+(#-+?9B6&<9<+k+1<)&6#.k/#+(B1#%�<,22#<(&,$.k#.+k/,$%.�!
&.2+$%�<,VV#1�*&$#.k%#/+B2(9)(*2!7J<<#..#%!Q+1<)!HIIX=!

!
Y+2#$<&+E!Q9R9E!Z989!J(,$%,E!+$%!\9![#1$+$%#D9!�UB(1&(&6#!Y+2B#!,/!Zostera marina!+$%!!

A+1%,$!7Pachycereus pringlei=!+.!A,$.B*#%!K?!()#!@#1&!T$%&+$.!&$!@,$,1+!
Q#`&<,9�!Ecology of Food and Nutrition!^X!7^h_b=0!^cbCXg9!

!
]+2K1+$E!A+V(9!Z,)$9!British Columbia Coast Names 1592-19069!Y+$<,B6#1E!>A0!

P,B'2+.!t!Q<T$(?1#E!^hX^9!
!
])&(#E!Z9E!+$%!Z989![+1V#19!�A,11#2+(#%!A)+$'#.!&$!L2+$(!@&D#!+$%!UB*K#1!&$!L2+$(!

L,VB2+(&,$.9�!Journal of Ecology!b_E!$,9!H!7^hXI=0!gcXCb_b9!
!
],,%.E!P&+$#E!+$%!3&*!N#<+2*+CA2B(#.&9!�J$<&#$(!@#+!\+1%#$.0!Q?.(#1?!,/!()#!L+<&/&<!

U,1()-#.(9�!",1,$(,E!SU0!JOB+<B2(B1#!L&<(B1#.!T$<9E!HIIb9!
!
]1&')(E!U9!HIIH9!R#2'1+..!A,$.#16+(&,$!/,1!()#!>9A9!A,+.(0!J!P&.<B..&,$!L+V#19!L1#V+1#%!

/,1!>9A9!A,+.(+2!R#2'1+..!@(#-+1%.)&V!L1,f#<(9!7ZB$#!^E!HIIH=9!
)((V0kk---9.(#-+1%.)&V<#$(1#9K<9<+k##2'1+..k%&.<B..&,$V+V#19V%/9!7+<<#..#%!
S<(,K#1E!HIIg=9!

!
]?22&#CR<)#6#11&+E!@9E!+$%!Z9P9!J<4#1*+$9!�")#!@#+'1+..!,/!()#!L+<&/&<!A,+.(!,/!U,1()!

J*#1&<+9�!T$!World Atlas of SeagrassesE!#%&(#%!K?!R9L9!\1##$!+$%!M9!"9!@),1(E!
^hhCHIc9!>#14#2#?E!AJ0!G$&6#1.&(?!,/!A+2&/,1$&+!L1#..E!HIIe9!

!
]?22&#CR<)#6#11&+E!@9E!L9!J1D#2E!+$%!L9!J9!A,`9!�@#+'1+..!A,$.#16+(&,$0!8#..,$.!/1,*!

R()$,K,(+$?9�!Pacific Conservation Biology!7HIII=0!eHhCeg9!
!
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! ^bX

]?22&#CR<)#6#11&+E!@9E!+$%!L9J9!A,`9!�")#!@#+'1+..!7Zostera marina!w;,.(#1+<#+#x!
T$%B.(1?!,/!U,6+!@<,(&+!7^hIXC^hcI=9�!Economic Botany!beE!$,9!g!7^hhh=0!g^hC
Hc9!

!
F,%+E!39E!"9!3&1+E![9!S'+-+E!+$%!39![,DB*&9!�@#2/C")&$$&$'!&$!S6#1<1,-%#%!LB1#!

@(+$%.!B$%#1!AB2(&6+(#%!+$%!U+(B1+2!A,$%&(&,$.9�!Journal of Biology!^g!7^hce=0!
^IXCHh9!

!
!
!



! ^b_

JVV#$%&`!J![B*+$!N#.#+1<)!R()&<.!A#1(&/&<+(#!,/!JVV1,6+2!+$%!L+1(&<&V+$(!2#((#1!,/!
&$/,1*+(&,$!+$%!<,$.#$(!/,1*!!
!
!

!
!



! ^bh

L+1(&<&V+$(!2#((#1!,/!&$/,1*+(&,$!+$%!<,$.#$(!/,1*!!
T$(1,%B<(&,$!
!
Q?!$+*#!&.!@#6#1$!AB22&.C@BDB4&!+$%!()#!1#.#+1<)!T!+*!<,$%B<(&$'!&.!/,1!*?!Q+.(#15.!
()#.&.!&$!R$6&1,$*#$(+2!@(B%&#.!B$%#1!P19!U+$<?!"B1$#1!+(!()#!G$&6#1.&(?!,/!Y&<(,1&+9!!!
T!<+$!K#!<,$(+<(#%!+(!7HbI=!XH^C_IH^E!,1!.#6#1$<.�B6&<9<+!
P19!"B1$#15.!<,$(+<(!$B*K#1!&.!7HbI=!XH^Cc^HgE!,1!$(B1$#1�B6&<9<+!
!!
")&.!2#((#1!&.!+$!&$6&(+(&,$!(,!?,BE!()#!V+1(&<&V+$(E!(,!V+1(&<&V+(#!&$!+!1#.#+1<)!.(B%?!(&(2#%!!
nR//#<(.!,/!(1+%&(&,$+2!M&1.(!U+(&,$.!)+16#.(&$'!V1+<(&<#.!,$!()#!'1,-()!,/!##2'1+..!&$!
@,B()#1$!>1&(&.)!A,2B*K&+9o!!")&.!V1,f#<(!&.!K#&$'!/B$%#%!()1,B')!1#.#+1<)!'1+$(.!(,!*?!
.BV#16&.,1!U+$<?!"B1$#1!/1,*!+!*+f,1!<,22+K,1+(&6#!1#.#+1<)!&$&(&+(&6#E!A,+.(.!G$%#1!
@(1#..!+$%!@,<&+2!@<&#$<#.!+$%![B*+$&(&#.!N#.#+1<)!A,B$<&2!,/!A+$+%+9!
!
",%+?E!##2'1+..!&.!&$!+!-,12%-&%#!%#<2&$#9!!M&1.(!U+(&,$.!V#,V2#!)+16#.(#%!+$%!B.#%!()#!
*+1&$#!V2+$(!##2'1+..!7;,.(#1+9!*+1&$+=!&$!V+.(!(&*#.!/,1!/,,%!+$%!,()#1!VB1V,.#.9!!")#!
VB1V,.#!,/!*?!.(B%?!&.!(,!1#.#+1<)!()#!#//#<(.!()+(!(1+%&(&,$+2!)+16#.(&$'!-,B2%!)+6#!)+%!
,$!##2'1+..!K#%.!&$!,1%#1!(,!+%%!(,!,B1!B$%#1.(+$%&$'!,/!()&.!&*V,1(+$(!#<,.?.(#*9!!>+.#%!
,$!()#!&$/,1*+(&,$!+$%!%&1#<(&,$!T!2#+1$!/1,*!()#!V+1(&<&V+$(.E!T!-&22!<1#+(#!+$!#`V#1&*#$(!
(,!V)?.&<+22?!*#+.B1#!()#!#//#<(.!,/!)+16#.(&$'!,$!()#!##2'1+..!#<,.?.(#*9!
!
A,$%&(&,$.!/,1!L+1(&<&V+(&$'!!
!
L+1(&<&V+(&,$!&$!()&.!1#.#+1<)!&.!#$(&1#2?!6,2B$(+1?9!!!
Q?!V1,<#%B1#0!&/!?,B!%#<&%#!(,!V+1(&<&V+(#E!T!-&22!&$(#16&#-!?,B!+K,B(!?,B1!4$,-2#%'#!,/!
+$%!#`V#1&#$<#.!-&()!##2'1+..9!!T!),V#!(,!2#+1$!+K,B(!()#!<B2(B1+2!.&'$&/&<+$<#!,/!##2'1+..!
+$%!()#!*#(),%.!B.#%!(,!)+16#.(!+$%!V1#V+1#!&(9!T!+*!+.4&$'!V+1(&<&V+$(.!&/!()#?!4$,-!),-!
&(!&.!)+16#.(#%E!+$%!-)#()#1!()#?!<+$!%#*,$.(1+(#!()#!)+16#.(&$'9!!T!+*!+2.,!&$(#1#.(#%!&$!
,()#1!&$/,1*+(&,$!+K,B(!(1+%&(&,$+2!B.#!,/!##2'1+..0!),-!&(!&.!V1#V+1#%j!]),!-,B2%!)+6#!
)+16#.(#%!&(E!+$%!+(!-)+(!(&*#!,/!?#+1j!J$%E!),-!*B<)!##2'1+..!-,B2%!V#,V2#!)+6#!B.#%!
&$!()#!V+.(j!
")#!&$/,1*+(&,$!-&22!K#!+B%&,!(+V#%E!+$%!&$!.,*#!&$.(+$<#.E!6&%#,(+V#%E!-&()!?,B1!
<,$.#$(9!!PB1&$'!()#!&$(#16&#-.!?,B!*+?!%#<2&$#!(,!+$.-#1!+$?!OB#.(&,$!+.4#%!,/!?,B!
-&()!$,!<,$.#OB#$<#.9!!!
T!-&22!(1?!(,!#2&*&$+(#!+$?!V,(#$(&+2!&$<,$6#$&#$<#.!(,!?,B!+.!+!V+1(&<&V+$(!&$!()&.!.(B%?9!!
")#!##2'1+..!)+16#.(&$'!%#*,$.(1+(&,$!*+?!K#!.,*#-)+(!,/!+$!&$<,$6#$&#$<#E!+.!&(!-&22!
&$6,26#!.,*#!#`(1+!(&*#!+$%!#//,1(E!),-#6#1!()&.!-&22!(+4#!V2+<#!,$2?!&/!()#!V+1(&<&V+$(!&.!
/B22?!<,*/,1(+K2#!+$%!-&22&$'9!!!!
J.!+!V+1(&<&V+$(!?,B!*+?!-&()%1+-!/1,*!()&.!.(B%?!+(!+$?!(&*#!-&()!$,!<,$.#OB#$<#.9!!T$!
()&.!<+.#!+$!+'1##*#$(!,$!B.#!,/!()#!%+(+!'&6#$!K#/,1#!-&()%1+-+2!7%#<&%&$'!-)#()#1!%+(+!
-&22!,1!-&22!$,(!K#!B.#%!/,1!*?!()#.&.=E!-&22!K#!*+%#!K#(-##$!?,B1.#2/E!()#!V+1(&<&V+$(E!
+$%!*?.#2/E!()#!1#.#+1<)#1E!K+.#%!,$!?,B1!<,$.#$(9!!!!
!
!
!
!
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! ^cI

>#$#/&(.kN&.40!
!
>#$#/&(.0!T!),V#!()+(!()&.!V1,<#..!-&22!K#$#/&(!?,B!+.!+!V+1(&<&V+$(!K?!'&6&$'!?,B!+!/,1B*!
(,!(+24!+K,B(!(1+%&(&,$+2!4$,-2#%'#!+K,B(!<B2(B1+22?!&*V,1(+$(!V2+$(.!+$%!#$6&1,$*#$(.E!
+$%!(,!(#+<)!&$/,1*+(&,$!+K,B(!+$!&*V,1(+$(!(1+%&(&,$+2!V1,<#..9!!T$/,1*+(&,$!?,B!V1,6&%#!
-&22!K#!+<4$,-2#%'#%!&$!*?!()#.&.!+$%!&$!+$?!V1#.#$(+(&,$.!/1,*!*?!1#.#+1<)9!!
N&.4.0!!")#!,$2?!1&.4!T!<+$!/,1#.##!&.!V,..&K2?!'#((&$'!-#(!%B1&$'!+$?!##2'1+..!)+16#.(&$'!
%#*,$.(1+(&,$.9!!>#<+B.#!,/!()&.E!T!-&22!#$.B1#!()+(!-#!V1,<##%!,$2?!+(!?,B1!<,*/,1(!2#6#2!
+$%!-&22!+11+$'#!+!.BVV,1(!71#.<B#=!K,+(!&/!-#!+1#!)+16#.(&$'!&$!%##V!-+(#19!!!!
!
A,*V#$.+(&,$0!!
!
J$?!<,.(.!&$<B11#%!%B1&$'!()#!V1,<#%B1#.!-&22!K#!<,6#1#%!K?!/B$%.!+22,<+(#%!(,!*?!
V1,f#<(!()1,B')!*?!,-$!1#.#+1<)!+VV2&<+(&,$.!+$%!*?!+%6&.,15.!1#.#+1<)!/B$%.9!T!-&22!
,//#1!?,B!+!*,%#.(!),$,1+1&B*!,1!'&/(!&$!4&$%!/,1!?,B1!(&*#!+$%!V+1(&<&V+(&,$E!KB(!&(!&.!
&*V,1(+$(!/,1!?,B!(,!B$%#1.(+$%!()+(!()&.!.),B2%!$,(!K#!+!V1&*+1?!1#+.,$!-)?!?,B!-,B2%!
V+1(&<&V+(#!&$!()&.!.(B%?9!F,B1!V+1(&<&V+(&,$!.),B2%!K#!#$(&1#2?!6,2B$(+1?9!!
!
J<<#..!(,!T$/,1*+(&,$!+$%!A,$/&%#$(&+2&(?kLBK2&<+(&,$!,/!N#.B2(.!
!
L#,V2#!-),!)+6#!+<<#..!(,!()&.!&$/,1*+(&,$!-&22!K#!*?.#2/!+$%!*?!+<+%#*&<!+%6&.,1.9!!!
T!+*!$,(!V2+$$&$'!(,!4##V!?,B!,1!,()#1!V+1(&<&V+$(.!,/!()&.!V1,f#<(!+$,$?*,B.CC!T!&$(#$%!(,!
'&6#!/B22!<1#%&(!(,!()#!V+1(&<&V+$(.!/,1!()#!&$/,1*+(&,$!T!2#+1$E!+.!?,B!+1#!+<(&$'!+.!
4$,-2#%'#+K2#!<,$.B2(+$(.!(#+<)&$'!+K,B(!(1+%&(&,$+2!1#.,B1<#!*+$+'#*#$(9!![,-#6#1E!T!
-&22!'2+%2?!V1,6&%#!+$,$?*&(?!+.!1#OB#.(#%!(,!*#!6#1K+22?!K?!?,BE!()#!V+1(&<&V+$(9!!T!-&22!
B.#!()&.!%+(+!/,1!*?!Q+.(#15.!()#.&.E!+$%!()&.!*+?!&$6,26#!V1#.#$(+(&,$.!K+.#%!,$!*?!
/&$%&$'.!(,!+<+%#*&<!<&1<2#.E!+$%!$+*#.!-&22!K#!'&6#$!<1#%&(!,1!+$,$?*&(?!K+.#%!,$!?,BE!
()#!V+1(&<&V+$(5.!-&.)#.9!J(!.,*#!V,&$(!T!*+?!-&.)!(,!%#6#2,V!+!V+V#1!/,1!VBK2&<+(&,$!
K+.#%!,$!*?!-,14!-&()!?,B:!&/!T!%,E!T!-&22!+.4!?,B!(,!1#6&#-!*?!*+$B.<1&V(!K#/,1#!T!
.BK*&(!&(!/,1!VBK2&<+(&,$9!
!
P+(+!-&22!K#!4#V(!<,$/&%#$(&+2!&$!*?!,//&<#!+(!@#%'#-&<4E!G$&6#1.&(?!,/!Y&<(,1&+E!B$(&2!
V2+$.!/,1!V1#.#$(+(&,$!,/!*?!()#.&.!,1!VBK2&<+(&,$E!+(!-)&<)!V,&$(!+.!+!V+1(&<&V+$(!?,B!-&22!
K#!+.4#%!(,!1#6&#-!?,B1!<,$(1&KB(&,$.!(,!()#.#!V+V#1.!+$%!/,1!?,B1!<,$.#$(!(,!V1#.#$(!()#!
&$/,1*+(&,$!?,B!V1,6&%#%9!!J/(#1!<,*V2#(&,$!,/!()&.!V1,f#<(E!%+(+!<,22#<(#%!+.!+B%&,(+V#E!
6&%#,(+V#!+$%!&$!-1&((#$!/,1*!-&22!K#!<,V&#%!+$%!'&6#$!(,!?,B!+$%!,()#1!()#!V+1(&<&V+$(.!
+$%!?,B1!<,**B$&(?E!+.!?,B!-&.)9!A,V&#.!,/!()#!1#.#+1<)!*+(#1&+2.!-&22!K#!4#V(!+(!()#!
G$&6#1.&(?!,/!Y&<(,1&+!&$!()#!1#.#+1<)!/&2#.!,/!*?!.BV#16&.,1E!P19!U+$<?!"B1$#1!/,1!+!
2#$'()!,/!(&*#!%#<&%#%!BV,$!K?!?,B1.#2/!+$%!P19!"B1$#1E!B$2#..!?,B!1#OB#.(!()+(!()#!
*+(#1&+2.!+$%!&$/,1*+(&,$!V1,6&%#%!K?!?,B!K#!%#.(1,?#%9!
!!
")&.!1#.#+1<)!&.!&*V,1(+$(!K#<+B.#!##2'1+..!&.!+$!&*V,1(+$(!1#.,B1<#!,/!-)&<)!*,1#!
4$,-2#%'#!&.!$##%#%!(,!)#2V!B$%#1.(+$%!),-!(,!1#.(,1#!+$%!*+$+'#!&(9!!")#1#/,1#E!&(5.!
&*V,1(+$(!(,!1#.#+1<)!()#!2#6#2!,/!B$%#1.(+$%&$'!+$%!*+$+'#*#$(!,/!M&1.(!U+(&,$.!-),!
)+16#.(#%!()&.!1#.,B1<#E!+.!()&.!*+?!)#2V!.)#%!2&')(!,$!.B.(+&$+K2#!V1+<(&<#.9!!J2.,E!()&.!&.!



! ^c^

&*V,1(+$(!+.!+!.(B%?!(,!/B1()#1!1#.#+1<)!()#!%#'1##!,/!.(#-+1%.)&V!+$%!.B.(+&$+K2#!
*+$+'#*#$(!V1+<(&<#.!,/!M&1.(!U+(&,$.!V#,V2#!+.!.(#-+1%.!,/!()#!2+$%9!!!
!
F,B!+1#!&$6&(#%!(,!V+1(&<&V+(#!K#<+B.#!,/!?,B1!4$,-2#%'#!+$%!-&22&$'$#..!(,!.)+1#!
&$/,1*+(&,$!+K,B(!##2'1+..!+$%!(1+%&(&,$+2!)+16#.(&$'9!!F,B!-#1#!1#<1B&(#%!K+.#%!,$!
V#1.,$+2!<,**B$&<+(&,$.!-&()!*?!+<+%#*&<!+%6&.,1.9!T!-&22!V1,6&%#!?,B!-&()!+!.B**+1?!
,/!()#!1#.#+1<)!,$<#!*?!Q+.(#15.!)+.!K##$!<,*V2#(#%E!+$%!+!<,V?!,/!,B1!&$(#16&#-!+(!
?,B1!1#OB#.(E!+.!-#22!+.!V),(,'1+V).!+$%!,()#1!*+(#1&+2.!/1,*!,B1!-,14!(,'#()#19!!!!!
!
T/!?,B!)+6#!JUF!OB#.(&,$.!+K,B(!()#!V1,<#%B1#!,1!()#!V1,f#<(E!V2#+.#!+.4!*#E!()#!
1#.#+1<)#1E!.,!()+(!-#!*+4#!.B1#!()+(!-#!/B22?!B$%#1.(+$%!#+<)!,()#19!!
!!
F,B!*+?!6#1&/?!()#!#()&<+2!+VV1,6+2!,/!()&.!.(B%?E!,1!1+&.#!+$?!<,$<#1$.!?,B!*&')(!)+6#E!
K?!<,$(+<(&$'!()#!J..,<&+(#!Y&<#CL1#.&%#$(!N#.#+1<)!+(!7HbI=!gXHCgbgb!,1!
,6V1)#�B6&<9<+!
!
J!<,V?!,/!()&.!2#((#1!+$%!<,$.#$(!/,1*!-&22!1#*+&$!-&()!()#!V+1(&<&V+$(!7?,B=!+$%!,$#!-&()!
()#!1#.#+1<)#1!7*?.#2/E!@#6#1$!AB22&.C@BDB4&=9!
!
!
!
!
�������������������������������! ! �������������������������!
@#6#1$!AB22&.C@BDB4&! ! ! ! ! %+(#!
!
!
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! ^cH

J\NRRQRU"!JUP!@T\UJ"GNR@!
!
!
L+1(&<&V+$(!A,$.#$(!!
!
T!+//&1*!()+(!T!)+6#!1#+%!()&.!<,$.#$(!/,1*!+$%!B$%#1.(+$%!+$%!+'1##!(,!V+1(&<&V+(#!&$!()&.!
.(B%?9!!!
!
U+*#0!����������������������������������������!
!
@&'$+(B1#0!�������������������������������������!
!
P+(#0!�����������������������������������������!
!
!
L1&$<&V+2!N#.#+1<)#1!
!
T!+//&1*!()+(!()#!+K,6#!/,1*!&.!<,*V2#(#!+$%!+<<B1+(#!+$%!()+(!()#!1#.#+1<)!-&22!K#!
<,$%B<(#%!&$!+<<,1%+$<#!-&()!()#!G$&6#1.&(?!,/!Y&<(,1&+!1#'B2+(&,$.E!V,2&<&#.!+$%!
V1,<#%B1#.9!!!
!
U+*#0!!!!@#6#1$!AB22&.C@BDB4&!
!
@&'$+(B1#0!�������������������������������������!
!
P+(#0!�����������������������������������������!
!
!



! ^ce

JVV#$%&`!>!T$(#16&#-!@<)#%B2#!
!
>+<4'1,B$%!
])+(!&.!?,B1!$+*#j!!
])#1#!+1#!?,B!/1,*E!-)#1#!%&%!?,B!'1,-!BVj!!!
[,-!,2%!+1#!?,Bj!
!
R+(&$'!##2'1+..!
[+6#!?,B!#6#1!#+(#$!##2'1+..j!!P&%!?,B!#6#1!.##!+$?,$#!#+(!&(k'+()#1!&(j!!])#$!-+.!()#!
2+.(!(&*#!?,B!+(#!&(j!!])+(!%&%!?,B!<+22!&(j!!!
!
])#1#!%&%!?,B!#+(!&(j!
])+(!V+1(.!-#1#!#+(#$j!![,-!%&%!?,B!V1#V+1#!&(j!!P&%!?,B!<,,4!&(j!]+.!&(!.(,1#%j!!
P&%!?,B!#+(!&(!-&()!452&$+!7#B2+<),$!'1#+.#=j!!]&()!.B'+1j!!!
P&%!?,B!#6#1!#+(!&(!-&()!)#11&$'!1,#j!!!
P&%!?,B!#+(!&(!+.!+!<,*V2#(#!*#+2E!,1!+.!V+1(!,/!+!*#+2j!!P&%!?,B!#+(!&(!-&()!V#,V2#j!!!!!
!
\+()#1&$'!##2'1+..!
[+6#!?,B!'+()#1#%!&(j!])#$!-+.!()#!2+.(!(&*#!?,B!'+()#1#%!&(j!!!
]),!%&%!?,B!)+16#.(!-&()j!!]),!(+B')(!?,B!),-!(,!)+16#.(!&(j!!]),!'+()#1#%!&(kV1#V+1#%!
&(!/,1!?,Bj!!P&%!?,B!'#(!+$?!,()#1!/,,%.!2&4#!<1+K.E!<,<42#.s!7-)+(!,()#1!.V#<&#.!+1#!
+..,<&+(#%=j!!!
!
[,-!%&%!?,B!'+()#1!&(j!!]&()!+!(,,2j!!])+(!-+.!&(!<+22#%j![,-!*B<)!%&%!?,B!'#(j!!
!
])#1#!%&%!?,B!)+16#.(!&(j!!P&%!?,B!',!(,!()#!.+*#!V2+<#!#6#1?!?#+1j!!])+(!(&*#!,/!?#+1j!
P,!?,B!4$,-!&/!()#1#5.!+$?!##2'1+..!()#1#!(,%+?j!!
])+(!-+.!()#!#`(#$(!,/!+!)+16#.(&$'!+1#+j!]#1#!.&(#.!+22,-#%!(,!1#.(j!!!
P&%!2,(.!,/!V#,V2#!'#(!&(j!!!!
!
])+(!%&%!&(!B.#%!(,!2,,4!2&4#j!
!
A,$(#*V,1+1?!B.#!
])#$!%&%!?,B!2+.(!)+16#.(!&(j!!P,!?,B!',!+$?*,1#j!!!
])?!%,$5(!?,B!7,1!,()#1.=!'+()#1!&(!+$?*,1#j!
],B2%!?,B!#+(!##2'1+..!/1,*!()+(!2,<+(&,$!(,%+?j!!
!
J1#!()#1#!+$?!.(,1&#.!K#)&$%!##2'1+..j!!@,$'.j!!A#1#*,$&#.j!!!
7>,+.!1#V,1(#%!()+(!&(!-+.!.+&%!()+(!##2'1+..!-+.!()#!/,,%!,/!()#!/&1.(!V#,V2#.!&$!*?()&<+2!
(&*#s=!
J1#!()#1#!+$?!-,1%.!,1!(&%#.!+..,<&+(#%!-&()!##2'1+..j!7&#9!".+V+2##.E!".r+s=!
!
[+6#!?,B!B.#%!##2'1+..!/,1!+$?()&$'!#2.#j!!P,!?,B!4$,-!,/!+$?!B.#.j!!@,*#!V#,V2#!
'+()#1#%!()#!2#+6#.!-)#$!()#!)#11&$'!<,*#!&$!(,!.V+-$9!![+6#!?,B!%,$#!()&.j!!



! ^cg

!
JVV#$%&`!A!"1+$.2&(#1+(&,$!,/!R#2'1+..!+<<,B$(.!K?!P19!P+&.?!@#-&%C@*&()!
M1,*!>,+.E!M9!+$%!\9![B$(!7^hH^=9!Ethnology of the Kwakiutl: based on data collected 

by George Hunt9!!T$!()#!")&1(?C/&/()!+$$B+2!1#V,1(!,/!()#!>B1#+B!,/!J*#1&<+$!R()$,2,'?!
(,!()#!@#<1#(+1?!,/!()#!@*&().,$&+$!T$.(&(B(&,$9!!]+.)&$'(,$E!\,6#1$*#$(!L1&$(&$'!!
S//&<#912>"6E1SA1STSU11#1#STSV1
1

WXKYOZI[W1OO\1WZX]]1
KP+)E+5318961O47136"))1
D̂J7??"1@_"1&/"&/"0/J(1(+1
>"34)1`Sa11#1`SV1

1
Kwak’wala transcription from Boas 

1
S;11!4:1-4(1("*"@_)17"*+1./C"@_*J5@_":17"1
*J)1-J0".."1@_"1=b1JPJ5@_1@_+:17"*+1
@_C"5"$*+=1=+1="15"@C@C"1&/+=".1."1.")1
,/J7?1?4F1@_"1&/"&/"0/J(1(+;1
1
2X&&96=+531E91c6"5d1e9")109G18+E1?"34)1
S``11##S`f1-4641g>97418961W"E-46+5314471
36"));gA1
1
h;11!4:17"1*J(17"F1F+13_J5J(1(")1)"1
RJ3C"5J(1(+1,/J7??"F1@_"1&/"&/"0/J(1(+;1
1
1
U;11!4:1-4(1(+)13"71*J@_*+=1)G)1)+)1
,/J7?)"010")1)+1)+P"0GP/1P/":1iGP1P+)1
./J7=b1"54#0/10/+1=J5)*J51=J5J(1(";1
1
1
V;11!4:1-4(1(+)1)+)1,/J7?J($1$+1FJEJ($1
$":1."@_)1-+(J5"$$"1("*+1FJEJ("717+1="1
,/J7?1?4@_1@_"1&/"&/"0/J(1(+:1."@_)1
-+(J5"$$"1("*+1,CJ)@J3_J(1("77"1@_"1
=J()@1@+1P"?1?4@_)17"*+15+@_G)EG=1=+1="1
&/+=".1."@_1@_+)1,/J7R"0GP/1P/"@_)117"*+1
@J7,/CJER4#0/10/"1&/"&/"0/J(1(+17"@_1*GR4#0/10/");1
1
1
`;11!4:1-4(1(+)17"1,CJ)@J3_J(1("*"&1
&+@_)17"*+1&/G&/J@_G=1@_"1&/"&/"0/J(1(+;1
1
1
f;11!4:1-41*J(17"13+$1$")1)"1,/J7?J(?$1$+1
FJEJ($1$";1

Sewid-Smith transliteration 

[9P:1P-451+E1+)1369P+531)4")9512)?6+53A:1
P-451P+5E461-")1?")E:1E-+)1+)1P-451"771E-41
P9(45134E164"=01E91391"5=1EP+)E18961447#
36"));1
1
1
2X&&96=+531E91c6"5d1e9")109G18+E1?"34)1
S``11##S`f1-4641g>97418961W"E-46+5314471
36"));gA1
1
[9P:1E-41("5M)1P+841P+771391"5=1EP+)E1
8961447#36"));1
1
1
[9P:1E-418+6)E1E-+531)-41E",4)1+)1-461
44736"))1EP+)E+531?"==74:1"7)91-461"5&-961
7+541981&4="61R"6,169?4;1
1
1
[9P:1"7)91-461447136"))1EP+)E+531-"E:1
R4&"G)41"509541P-91EP+)E)18961447136"))1
"7P"0)1P4"6)1"1-"E:1R4&"G)41E-41P9(451
34546"770134E1)4"1P"E461)?7")-4=1+51E-4+61
8"&4)1P-451E-401?G771G?1E-4+61EP+)E+531
)E+&,)1P+E-144\36"))1EP+)E4=1"69G5=1E-41
45=;1
1
1
[9P:1E-"E1+)1P-451E-40134E1)?7")-4=1+51
E-418"&4:1P-451E-401"641P")-+531E-41
44736"))1
1
[9P:1E-+)1+)1E-41?G6?9)41981P4"6+531"51
44736"))1EP+)E+531-"E;1



! ^cb

1
j;11!4:17"1P+77"1=J5&/+))J77"1.+@_)17"*+1
7J5&/+))J77"17"@_1@_"1F/J("*+)1)+17"@_1-J5+=+b1
")1)")1)+)1,/J7R"&/+F1F+1&/"39$1@C"@C"3CJ(1
(";1
1
1
k;11!4:1-4(1(+)1)+)1&47"0GP/1P+1iGP/1P/+)1
,/J7R"0GP/1P"1@_"1&/"&/"0J(1(+;1
1
T;11!4:17"1P+@_C)EJ5=1@_+)1&/"39$1$+1
@C"@C"3CJ(1(";1
1
1
Sa;11!4:17"1*J@_*"$J@_)J77"1@_J517"1
i+iJ.J77"1)GP/1P/";1
1
1
SS;11!4:13J71(+)1)+1P+7@_)"@_):17"*+1
,/C"@_iJ5=1@_+)1,/J7R"&/+F1F+1@C"@C"3CJ(1(";1
1
1
1
Sh;11!4:17"1="@*+=1@_+)1,/J7?)"010")1)+1
)+P"0GP1.")1)+@_C*+=1=41.")17417"@_1@_+)1./"$1
$+1P9,C1,CJ)1&/"&/"0/J(1(+;1
1
1
SU;11!4:1-4(1(+)1)":1EJ73_C+)1)")1*+3+)1
./C"@_@_")1)")1)"1&/"&/"0/J(1(+;1
1
1
SV;11!4:13J71(+)1)+17"3"*"17"@_1@_"1,/J7R"=1
="1@_"1&/"&/"0/J(1("@_)17"*+1*J@_*+=1@_"1
=J5)*J515+1=J5J(1("1.")1(G,CRJ5=1=4)1
)"1E/+)J(1(+17".1.")1./J7)EJ5=1=4);1
1
1
S`;11!":1*9(+)1)+1*"PJ5J5)J77"@_):17"*+1
(G,C*"$J@_)")17"@_1@_"1iJ@_J@_)EJP4$1$4@_1)+;1
1
1
1
1
1
1
1

1
[9P:1)-41&"66+4)14l460E-+531P+E-1-461
P-451)-41394)1=9P51E91E-41R4"&-1P-4641
-461-"6l4)E+531&"5941+)1R4"&-4=:1"1)("771
"5&+45E1&"594;1
1
1
[9P:1"7)91+5&7G=4=1+)1-461R"+7461"5=1-461
44736"))1EP+)E+531)E+&,;1
1
[9P:1)-41?G)-4)1-461)("771"5&+45E1&"5941
+5E91E-41P"E46;1
1
1
[9P:1)-41?GE)1"771E-41E-+53)1I1-"l41
(45E+954=1+5E91E-41&"594;1
1
1
[9P:1P-4514l460E-+531+)1951R9"6=:1)-41
394)1"5=1)+E1"E1E-41)E4651981E-41)("771
&"5941E-"E1)-41P+771G)41E91-"6l4)E1E-41
44736"));1
1
[9P:1)-41E",4)1G?1-461447#36"))1EP+)E+531
?"==741"5=1?"==74)1E91"1?7"&41P-4641)-41
,59P)1E-"E1E-4641+)1E-+&,144736"));1
1
1
[9P:1"59E-461E-+531I1P9G7=17+,41E91
(45E+95:144736"))1369P)1+51)98E1)"5=;1
1
1
[9P:1P-451)-41"66+l4)1"E1E-41?7"&41
P-464109G1-"6l4)E144736"))1)-41E",4)1"1
&4="61R"6,169?41"5=1E+4)1"1)E9541951E-41
45=1"5=1G)4)1+E1")1"51"5&-96;1
1
1
[9P:1P-451E-41"5&-961E9G&-4)1E-41
R9EE9(:1)-41E+4)1E-41"5&-9617+541E91E-41
)E4651)4"E;1
1
1
1
1
1
1



! ^cc

1
Sf;11!":13J71(+)1)+13_C"$$"$J@_)J@_):17"*+1
="3J$$J@_)1@_+)1,/J7R"0/GP/1P+1.")1(+E)J5=1
=4)1P+$R"010")1.")1(+=J5)1)4)17"@_1@_"1
=J()@1@+1P"??"1.")1F/J5@_"7+)1)4)17"@_1@_"1
*+3+=b1J3C+)1)+17"@_1./"0")1)")1)"1&/"&/"0/J(1
("@_):17"*+1,/J7?*+=1=";1
1
1
Sj;11!":17"1(+=1="1&/"&/"0/J(1(+17"1
,/J7?/J54#0/1@_"1,/J7R"0GP/1P+;1
1
Sk;11!4:13J71(+)1)+13C"$1)J@C&/&/"1,/J7?J7+=1
="1,/J7R"0GP/1P/"@_):17"*+15+@_G)EG=1=+1="1
,/J7?*+5G@_C1@_C+1&/J=".1@_+)1,/J7R"0GP/1P/+;1
1
1
ST;11!4:13J71(+)1)+13"@_15+$*+=1=+1="1
&/"&/"0/J(1("@_17"*+1*"*9=b1"*".."1
.C+$,/JP+)*+=1@_+)1,/J7R"0GP/1P/+;1
1
1
ha;11!4:1-4(1(+)17"17"P40")1)"1&/"&/"0/J(1
(+;1
1
1
hS;11!4:17"1./C+)*+=1@_"15J(?/J5,1,+17"@_1
@_J5)1./C"./C"@&/"5"0/10/+@_1343JFJ77"17"@_1@_"1
*G3CJ("0/10/"):10J@_1@_J5)13_CJ0GP/1P/+1
F/G?/J,);1
1
1
hh;11!4:17"1&/G@_C@_CJ$E"717".17"@_1@_"1=J()@1
@+1P"?1?"1."17"P4#0/10/4)1)"1*+3+)1)+;1
1
1
1
hU;11!4:13J71(+)1)+1P+79@_)17"*+1R"$*+=1@_"1
("$?/J5,1,+17"@_1@_J5)1./C"./C"@&/"5"0/10/+@_:1
343JFJ77"17"@_1*"P"590/10/")1)"1F/G?J,1,")1
)+@_)17"*+1?/G.9717"@_1*+P"@_)="0/10/");1
1
1
hV;11!4:13J71(+)1)+1P+PJ7@)*"@_)17"*+1
3+3"*"$$J@_)1)")17"@_1@_+)15"7+$J@_)1)+;1
1
1

1
[9P:1P-451)-41+)164"=0:1)-41?+&,)1G?1-461
EP+)E+531)E+&,1"5=1=+?)1E-41E-+5546145=1
+5E91E-41)"7E1P"E461"5=1E-"51)-41?G)-4)1+E1
=9P51E91E-41)"5=019&4"51879961P-4641
E-4641+)1E-+&,144736")):1"5=1)-41)E"6E)1
EP+)E+53;1
1
1
1
[9P:1E-4144736"))1+)1P6"??4=1"69G5=1E-41
EP+)E+531)E+&,;1
1
1
[9P:1P-451E-41EP+)E+531)E+&,1P+771591
7953461EP+)E1E-414@?46+45&4=1P9(451
?G77)1G?1-461EP+)E+531)E+&,;1
1
1
[9P:1P-451E-41447#36"))1&9(4)1+51)+3-E1
)-41+((4=+"E470164l46)4)1-9P1)-41+)1
EP+)E+531E-41EP+)E+531)E+&,1E91"5E+#
&79&,P+)4;1
1
[9P:1E-+)1+)1-9P1E-4144736"))1&9(4)1988;1
1
1
[9P:1)-4136")?)1"1RG5=74:19541)?"51E-+&,1
)E"6E+531"E1E-41E9?:1"E1P-"E1P41648461E91")1
699E);1
1
1
1
[9P:1)-41P")-4)1+E1+51)"7E1P"E461E91P")-1
9881E-41)"5=;1
1
1
1
1
[9P:1P-451E-41)"5=1+)1"7719881)-41
(4")G64)1EP91)?"5):1)E"6E+531869(1E-41
G??46145=1981E-41699E)1"5=1)-41R64",)19881
E-4179P46145=;1
1
[9P:1P-451)-418+5+)-4)1R64",+5319881E-41
79P46145=)1)-417"0)1+E1+518695E1981-46;1
1
1
1



! ^cX

h`;11!4:17"1@C+7".."1(+=J5)1)")1)+)1
,/J7R"0GP/1P/+;1
1
1
hf;11!4:1*9(+)1)+15J.J(3J$EJP/4#0/1@_+)13"71
7+13_C+3+7")1)";1
1
1
hj;11!4:13J71(+)1)+1./J09F1FJ@_)17"*+1
0/J@_C@_C":1."@_)17+@@"1("*+1,/J7?=J(1("1
P"77")1)+1@"&/"0/10";1
1
1
hk;11!4:13J71(+)1)+1,/C"0G)=+)1)"1
0J@C@C"@_)17"*+1=J5@*+=1@_+)1./J7&J(1(+1
.")1741545",C1,C";1
1
1
hT;11!4:13J71(+)1)+17"3"7+)17"@_)1F/J("*+)1
)")1)+)13G,C1,C"@_)17"*+179$E9P/17"@_1@_+)1
,/J7R"&/+0/1&/"39$1$":1.")1="3J$$J@_)1@_+)1
./J7&J(1(+1.")1741=9)=+)J717".;1
1
1
Ua;11!4:13J71(+)1)+1$J,/CJE*+=1=+11
./J7=b1"*"590/10/")1)+@_):17"*+1(J@C*"7+)1)".;1
1
1
US;11!4:1-+@*+=1="1(+)1)+10"7".."1@_+)1
$"PJ5J(1(+1."174)1F+7"77"1@_+)13G,C,CJ7GE1
E+1."13"@_1@_4)1)+@@"1@_"1&/"&/"0/J(1(+;1
1
Uh;11!4:1-+@*+=1="1(+)1)+15/"5/"3_+3"0/10/"1
RJ3C"5J(1("@_1P"$=J(1(")1)+)13_J5J(1
(+;1
1
1
UU;11!4:17"1F+7"717"@_1@_+)13G,C,CJ7GE1E+;1
1
1
UV;11!4:13J71(+)1)+13"@_1*"*4#="*".1."@_):1
7"*+1-+@*+=1="1*J(1*+@C*+=1@_+)13G,C1,C+:1
.")1FJ?)+)E"7+$1$4774)1)"1$+*J7P"0/10/+17".1
."1,/C"=b190/1)"1)+@@"1F"@_1@_"1&/"&/"0/J(1(+;1
1
1
1

[9P:1)-41+((4=+"E4701?GE)1E-41EP+)E+531
)E+&,1R"&,1+5E91E-41P"E46;1
1
1
[9P:1)-41mG)E189779P4=14l460E-+531)-41
=+=1R48964;1
1
1
[9P:11)-41-")1-"6l4)E4=1459G3-1P-451
E-41E+=416+)4):1R4&"G)41E-4195701E+(4109G1
EP+)E18961447#36"))1+)1P-451E-41E+=41+)1
64"770179P;1
1
[9P:1P-451E-41E+=41&9(?74E47016+)4)1)-41
?G77)1G?1-461"5&-961"5=1394)1-9(4;1
1
1
1
[9P:1P-451)-41"66+l4)1"E1E-41R4"&-1981
-461-9G)41)-41=+)4(R"6,)1869(1-46197=1
447#36"))1-"6l4)E+531&"594:1"5=1)-41?+&,)1
G?1-461)E9541"5&-961"5=1E",4)1+E1")-964;1
1
1
[9P:1P-451E-41"5&-9617+54134E)1E"GE:1)-41
?7"&4)1E-41)E9541951E-41R4"&-;1
1
1
[9P:1)-41+((4=+"E4701)45=)1-461-G)R"5=1
E91391"5=1&"771-+)1?49?741E91&9(41"5=1
?4471E-41447#36"));1
1
[9P:1E-41("51+((4=+"E4701=+=1P-"E1-+)1
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H01: Different intensities of removal have no effect on shoot regeneration.   
 

QUADRA: SHOOT REGENERATION 
Reduced multiple regression  
 
 Model Summary(b) 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .846(a) .716 .639 8.209

a  Predictors: (Constant), Depth, Percent removed, Original density 
b  Dependent Variable: Shoot regeneration 
 
 ANOVA(b) 

Model   
Sum of 

Squares df Mean Square F Sig. 

1 Regression 1873.183 3 624.394 9.266 .002(a)

  Residual 741.217 11 67.383    

  Total 2614.400 14     

a  Predictors: (Constant), DEPTH, PERCENT REMOVED, ORIGINAL DENSITY 
b  Dependent Variable: Shoot regeneration 
 Coefficients(a) 

Model   
Unstandardized 

Coefficients 
Standardized 
Coefficients t Sig. 95% Confidence Interval for B Collinearity Statistics 

    B Std. Error Beta     Lower Bound Upper Bound Tolerance VIF 

1 (Constant) 24.883 14.839  1.677 .122 -7.777 57.542   

  PERC_REM -23.759 5.926 -.690 -4.010 .002 -36.802 -10.717 .871 1.148

  DEPTH 1.698 3.725 .084 .456 .657 -6.502 9.897 .752 1.330

  ORIGNUM -.800 .217 -.724 -3.684 .004 -1.278 -.322 .667 1.499

a  Dependent Variable: Shoot regeneration 
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ONE-PREDICTOR REGRESSION: Curve estimation 
Independent:  PERCENT REMOVED (Treatment) 
  Dependent   Mth    Rsq   d.f.      F   Sigf       b0         b1             b2 
    
   SHOODIFOR LIN   .188     14     3.24   .093   2.0158    -16.472 
   SHOODIFOR QUA   .359     13  3.64   .056  -4.3331   37.3553    -52.562 

Y= -4.333 + 37.356x – 52.562x
2 

!
 
TSAWWASSEN: SHOOT REGENERATION  
ANCOVA 
 
Levene's Test of Equality of Error Variances(a) 
Dependent Variable: SHOOT REGENERATION  

F Df1 df2 Sig. 

.188 3 16 .903

Tests the null hypothesis that the error variance of the dependent variable is equal across groups. 
a  Design: Intercept+HARV_INT+TRANSECT+ORIG_NO 
 
 Tests of Between-Subjects Effects 
Dependent Variable: SHOOT REGENERATION  

Source 
Type III Sum 
of Squares Df Mean Square F Sig. 

Partial Eta 
Squared 

Corrected Model 5327.967(a) 3 1775.989 41.267 .000 .886

Intercept 419.794 1 419.794 9.754 .007 .379

HARV_INT 907.953 1 907.953 21.097 .000 .569

TRANSECT 985.934 1 985.934 22.909 .000 .589

ORIG_NO 2420.267 1 2420.267 56.238 .000 .779

Error 688.583 16 43.036    

Total 12973.000 20     

Corrected Total 6016.550 19     

a  R Squared = .886 (Adjusted R Squared = .864) 
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 Parameter Estimates 
Dependent Variable: SHOOT REGENERATION  

Parameter B Std. Error T Sig. 

95% Confidence Interval 
Partial Eta 
Squared Lower Bound Upper Bound 

Intercept 28.633 4.816 5.945 .000 18.423 38.843 .688

[HARV_INT=1] -14.044 3.058 -4.593 .000 -20.525 -7.562 .569

[HARV_INT=2] 0(a) . . . . . .

[TRANSECT=1] -14.070 2.939 -4.786 .000 -20.301 -7.838 .589

[TRANSECT=2] 0(a) . . . . . .

ORIG_NO -.652 .087 -7.499 .000 -.836 -.468 .779

a  This parameter is set to zero because it is redundant. 
 

!
 
H02: Different intensities of removal have no effect on net shoot production post-treatment (net shoots).   
 
QUADRA: NET SHOOTS 
SINGLE-PREDICTOR REGRESSION: Curve estimation (Figure 3.6) 
Independent:  PERCENT REMOVED 
  Dependent   Method          Rsq      d.f.        F   Sigf       b0        b1            b2 
 
   SD-PTMT  LINEAR        0.110     14     1.72   .211   2.9145    9.7508 
   SD-PTMT  QUADRTC    0.422     13     4.75   .028  -3.7519   66.2693   -55.189 
  Y= -3.752 + 66.270x – 55.189x

2
 

 
SINGLE-PREDICTOR REGRESSION: Curve estimation (Figure 3.7) 
Independent:  POST-TREATMENT DENSITY 
  Dependent  Method    Rsq       d.f.       F   Sigf       b0          b1           b2 
   SD-PTMT  LINEAR    0.310    14     6.30   .025  14.4918   -.3905 
   SD-PTMT  QUADRTC   0.466    13     5.66   .017  10.2374    .3236      -.0151 
 Y= 10.237 + 0.324x – 0.0151x

2
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ANCOVA 
Levene's Test of Equality of Error Variances(a) 
Dependent Variable: NET SHOOTS 

F df1 df2 Sig. 

1.143 3 12 .371

Tests the null hypothesis that the error variance of the dependent variable is equal across groups. 
a  Design: Intercept+TREATMENT+ORIGNUM 
 
 Tests of Between-Subjects Effects 
Dependent Variable: NET SHOOTS 

Source 
Type III Sum 
of Squares df Mean Square F Sig. 

Partial Eta 
Squared 

Corrected Model 1206.666(b) 4 301.666 4.575 .020 .625

Intercept 734.248 1 734.248 11.136 .007 .503

HARVINT 644.398 3 214.799 3.258 .063 .470

ORIGNUM 329.478 1 329.478 4.997 .047 .312

Error 725.272 11 65.934    

Total 2817.000 16     

Corrected Total 1931.937 15     

a  Computed using alpha = .05 
b  R Squared = .625 (Adjusted R Squared = .488) 
 Parameter Estimates 
Dependent Variable: NET SHOOTS 

Parameter B Std. Error t Sig. 

95% Confidence Interval 
Partial Eta 
Squared 

Noncent. 
Parameter 

Observed 
Power(a) Lower Bound Upper Bound 

Intercept 18.379 6.511 2.823 .017 4.048 32.710 .420 2.823 .729

[HARVINT=1] -8.015 5.950 -1.347 .205 -21.110 5.080 .142 1.347 .234

[HARVINT=2] 8.243 5.794 1.423 .183 -4.511 20.996 .155 1.423 .255

[HARVINT=3] 6.853 5.742 1.193 .258 -5.785 19.490 .115 1.193 .194

[HARVINT=4] 0(b) . . . . . . . .

ORIGNUM -.410 .183 -2.235 .047 -.814 -.006 .312 2.235 .531

a  Computed using alpha = .05, b  This parameter is set to zero because it is redundant. 

!
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ANCOVA  
Levene's Test of Equality of Error Variances(a) 
Dependent Variable: NET SHOOTS  

F df1 df2 Sig. 

.270 3 16 .846

Tests the null hypothesis that the error variance of the dependent variable is equal across groups. 
a  Design: Intercept+TRANSECT+ORIG_NO+TREATMENT 
 
 Tests of Between-Subjects Effects 
Dependent Variable: NET SHOOTS  

Source 
Type III Sum 
of Squares df Mean Square F Sig. 

Partial Eta 
Squared 

Corrected Model 2275.161(a) 3 758.387 16.536 .000 .756

Intercept 350.725 1 350.725 7.647 .014 .323

TRANSECT 1190.333 1 1190.333 25.955 .000 .619

ORIG_NO 1187.461 1 1187.461 25.892 .000 .618

TREATMENT 15.287 1 15.287 .333 .572 .020

Error 733.789 16 45.862    

Total 4989.000 20     

Corrected Total 3008.950 19     

a  R Squared = .756 (Adjusted R Squared = .710) 
 Parameter Estimates 
Dependent Variable: NET SHOOTS  

Parameter B Std. Error t Sig. 95% Confidence Interval 
Partial Eta 
Squared 

          Lower Bound Upper Bound   

Intercept 20.142 4.972 4.051 .001 9.602 30.682 .506

[TRANSECT=1] -15.459 3.034 -5.095 .000 -21.892 -9.027 .619

[TRANSECT=2] 0(a) . . . . . .

ORIG_NO -.457 .090 -5.088 .000 -.647 -.266 .618

[TREATMENT=1] 1.822 3.156 .577 .572 -4.869 8.513 .020

[TREATMENT=2] 0(a) . . . . . .
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a  This parameter is set to zero because it is redundant. 

!
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Group Statistics 

  TRANSECT N Mean Std. Deviation 
Std. Error 

Mean 

NET 
SHOOTS 

T-A (deeper) 10 -17.20 10.539 3.333

T-B 
(shallower) 

10 -2.70 10.318 3.263

 
Independent Samples Test 

    

Levene's Test for 
Equality of Variances t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) 
Mean 

Difference 
Std. Error 
Difference 

95% Confidence Interval 
of the Difference 

Lower Upper 

NET SHOOTS = variance 
assumed .000 1.000 -3.109 18 .006 -14.50 4.664 -24.299 -4.701

Equal 
variances not 
assumed 

  -3.109 17.992 .006 -14.50 4.664 -24.299 -4.701

 

!
H03: There is no effect of different intensities of removal on the volume of rhizome internode 4.   
 
QUADRA: INTERNODE 4 VOLUME  
Reduced Multiple regression  

!
  Model Summary(b) 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .734(a) .538 .439 35.49398

a  Predictors: (Constant), ORIGNUM, VOL9, PERC_REM 
b  Dependent Variable: VOL4 
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 ANOVA(b) 

Model   
Sum of 

Squares Df Mean Square F Sig. 

1 Regression 20555.88
8 

3 6851.963 5.439 .011(a)

  Residual 17637.51
5 

14 1259.822    

  Total 38193.40
3 

17     

a  Predictors: (Constant), ORIGNUM, VOL9, PERC_REM 
b  Dependent Variable: VOL4 
 
 Coefficients(a) 

Model   
Unstandardized 

Coefficients 
Standardized 
Coefficients t Sig. Collinearity Statistics 

    B Std. Error Beta     Tolerance VIF 

1 (Constant) 110.126 28.768  3.828 .002   

  VOL9 .461 .266 .381 1.733 .105 .681 1.468

  PERC_REM 51.633 26.205 .435 1.970 .069 .676 1.478

  ORIGNUM -.937 .821 -.237 -1.141 .273 .765 1.307

a  Dependent Variable: VOL4 
 
 
 Collinearity Diagnostics(a) 

Model 
Dimensio
n Eigenvalue 

Condition 
Index 

Variance Proportions 

(Constant) VOL2 PERC_REM ORIGNUM 

1 1 3.494 1.000 .01 .01 .02 .01

2 .367 3.086 .01 .00 .50 .08

3 .088 6.287 .21 .92 .16 .04

4 .051 8.264 .78 .07 .33 .88

a  Dependent Variable: VOL4 
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Correlations 

    PERC_REM VOL4 

PERC_REM Pearson 
Correlation 

1 .642(**)

Sig. (2-tailed) . .003

N 19 19

VOL4 Pearson 
Correlation 

.642(**) 1

Sig. (2-tailed) .003 .

N 19 19

**  Correlation is significant at the 0.01 level (2-tailed). 
 
 

TSAWWASSEN INTERNODE 4 VOLUME 
*Internode 4 volume data transformed: Trnsvol4= (1/volume 4) 
 
REDUCED MULTIPLE REGRESSION  
Model Summary(b) 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .570(a) .325 .241 .0023952

a  Predictors: (Constant), ORIG_DEN, VOL9 
b  Dependent Variable: TRNSVOL4 
 
 ANOVA(b) 

Model   
Sum of 

Squares df Mean Square F Sig. 

1 Regressio
n 

.000 2 .000 3.853 .043(a)

Residual .000 16 .000    

Total .000 18     

a  Predictors: (Constant), ORIG_DEN, VOL9 
b  Dependent Variable: TRNSVOL4 
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 Coefficients(a) 

Model   
Unstandardized 

Coefficients 
Standardized 
Coefficients t Sig. Collinearity Statistics 

    B Std. Error Beta     Tolerance VIF 

1 (Constant) .007 .002  4.432 .000   

  VOL9 -1.288E-
05 

.000 -.616 -2.754 .014 .843 1.186

  ORIG_DEN 4.698E-
05 

.000 .315 1.409 .178 .843 1.186

a  Dependent Variable: TRNSVOL4 
 
 Collinearity Diagnostics(a) 

Model 
Dimensio
n Eigenvalue 

Condition 
Index 

Variance Proportions 

(Constant) VOL9 ORIG_DEN 

1 1 2.781 1.000 .01 .03 .01 

2 .163 4.137 .15 .94 .06 

3 .056 7.016 .84 .03 .93 

a  Dependent Variable: TRNSVOL4 

!
!
!

 



! ^_b
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T.2+$%!
7Q+?!_E!
HIIb=!

J%+*!P&<4E!
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$,(!'1#+(!/,1!(-&.(&$':!!

! N&')(!+%f+<#$(!(,!+$!,?.(#1!
2#+.#:!.+2*,$!/+1*.!$#+1K?!

]+&+((!>+?:!
G9Y&<!
)#1K+1&B*!
+<<#..&,$!~!
gbhHh!

phillipsii 8+1'#1!##2'1+..E!.&D#!
+<<#V(+K2#!(,!JP!+$%!P@@9!!
@,*#!/2,-#1&$'9!!8#+6#.!-#1#!
)#+6&2?!<,6#1#%!&$!K1?,D,+$.E!
%&.(+.(#/B2!(,!JP!+$%!P@@:!
()#?!-,$%#1#%!-)?!()#?!-#1#!
.,!<,6#1#%9!!T(!-+.$5(!-)+(!
()#?!1#*#*K#1#%9!!JK,B(!^Ce!!
2&6&$'!7#%&K2#=!1,,(!$,%#.:!!JP!
+$%!P@@!+'1##%!()#!1)&D,*#.!
n-#1#${(!1&')(Eo!()#1#!-#1#$5(!
#$,B')!2&')(!K1,-$C,1+$'#!
1,,(!$,%#.:!*,.(!-#1#!K2+<4!
+$%!%#+%:!()#?!.B''#.(#%!
*+?K#!()&.!&.!%B#!(,!V,22B(&,$9!

! M&.)!/+1*!$#+1K?!
!

aB+(.&$,!
@,B$%!
7Q+?!HbE!
HIIb=!

J%+*!P&<4E!
",*!U#2.,$!

3,V1&$,:!
J<<#..&,$!~!
gbhee!+$%!
gbheg!

typica or 

phillipsii 

 

J<<#V(+K2#E!.(&22!.*+229!

! Q&$#!(+&2&$'.:!$#+1K?!/&.)!
/+1*.!

T$!/1,$(!,/!
3,V1&$,!
6&22+'#:!
J<<#..&,$!~!
gbheICgbhe^!

phillipsii 

73,V1&$,!&$!/1,$(!,/!6&22+'#=!
L#1/#<(!##2'1+..r!!@+$%?!
.#%&*#$(E!#+.?!(,!VB22!,B(!-&()!
4{#2V+`B!

! Q&$#!(+&2&$'.:!$#+1K?!/&.)!
/+1*.!

!
!
!
!
!
!
!
!
!
!
!

!



! ^_c
"+K2#!I9^!A,$(&$B#%9!P#.<1&V(&,$!,/!##2'1+..!)+16#.(#%!+(!2,<+(&,$.!()1,B'),B(!.(B%?!-&()!A,$.B2(+$(.5!<,**#$(.!,$!.V#<&*#$.9!

8,<+(&,$!!
7%+(#=!! A,$.B2(+$(! @&(#!

Z. marina 

6+1&+$(!! P#.<1&V(&,$!! @+*V2#!<,**#$(.! L,..&K2#!V,22B(&,$!@,B1<#j!!!

aB+(.&$,!
@,B$%!7Q+?!
HbE!HIIb=!

",*!U#2.,$E!
J%+*!P&<4!

>1,-$&$'!
T$2#(!
73+?$#5.!
L#$&$.B2+=!
J<<#..&,$!~!
gbhe_!

phillipsii 

!
!

Z. marina!#6#$!.*+22#1!
()+$!$#+1![#1&,(!T.2+$%!
,$!aB+%1+9!!@,*#!
/2,-#1&$'9!!"U!B.#%!(,!
)+16#.(!)#1#9!!U#6#1!
.##$!K2+<4!1)&D,*#.!
7JP!+$%!"U=9!![#11&$'!
-#1#!.V+-$&$'!)#1#!,$!
()#!##2'1+..!&$!Q+1<)!
HIIb!7Z+&*#!L#VV#1=9!

"U0!!s()#?!B.#%!(,!'#(!V1#((?!K&'E!
#)9!!")#?!B.#%!(,!K#!()#!.&D#!,/!+!
V#$<&2!+$%!.,*#(&*#.!+!2&((2#!
K&''#1!()+$!+!V#$<&29!!>B(!()#?!
-#1#!$&<#!##2'1+..9!!F,B!4$,-!-#!
B.#%!(,!fB.(!#+(!()+(!()&$'!fB.(!()#!
-+?!&(!-+.9!!ZB.(!VB22!()#*!,B(!,/!
()#!K,((,*!+$%!?,BE!()#?!-#1#!$&<#!
+$%!.,/(!(,,9!!@A@0!!U,(!2&4#!()#!
.(B//!-#!/,B$%E!&(!%&%$5(!2,,4!1&')(j!!!
"U0!!S)!$,E!T!-,B2%$5(!)+6#!#+(#$!
()+(!.(B//9!!")#?!-#1#!K2+<4r!!
sF,B!4$,-E!&(5.!6#1?!&$(#1#.(&$'!
(,!.##!&(!()+(!<,2,B1s!s5<+B.#!T!
4$,-!()+(!##2'1+..!B.#%!(,!<,*#!
,B(!V1#((?!',,%9!!J$,()#1!V2+<#!-#!
B.#%!(,!'#(!()#!##2'1+..!-+.!+(!
Y+1$#?!>+?E!fB.(!?,B!4$,-!K#/,1#!
?,B!',!()1,B')!()#!U+11,-.E!/1,*!
()#!(,V!#$%E!/1,*!A,+2![+1K,B1s!
s")#1#5.!+!2,(!,/!##2'1+..!()#1#9!!
")#!,$2?!1#+.,$!T!%&%$5(!(+4#!?,B!
()#1#!&.!K#<+B.#!,/!()#!V,22B(&,$!
()+(!<+*#!,B(E!?,B!4$,-!()#!
.&2(+(&,$!/1,*!()#!*&$#!.&(#E!#)9!!!

Q&$#!(+&2&$'.!C!T.2+$%!
A,VV#1!Q&$#!.&(#!7G(+)!
Q&$#.=:!
M&.)!/+1*!$#+1K?!
!
"U0!!
])#$!()#?!.(+1(#%!%B*V&$'!
()#!-+.(#!&$(,!NBV#1(!T$2#(9!!
F,B!4$,-!()#?!%B*V#%!
2,(.9!!J$%!()#$E!?,B!4$,-E!
-#!-#1#$5(!+22,-#%!(,!%&'!
+$?!*,1#!()#1#!<2+*.!#&()#19!!
ZB.(!-)#$!?,B!<+*#!+1,B$%E!
-)#$!?,B!<,*#!,B(!,/!A,+2!
[+1K,B1E!-)#$!?,B!(B1$!()+(!
<,1$#1!(,!',!(,!NBV#1(!J1*j!!
]#!B.#%!(,!',!)+16#.(!,B1!
<2+*.!()#1#9!!U#`(!()&$'!?,B!
4$,-E!-#!-#1#!(,2%!$,(!(,!
)+16#.(!+$?!*,1#!<2+*.!
()#1#9!

! ! R$(1+$<#!,/!
MB2-+1%!
T$2#(!
J<<#..&,$!~!
gbhebC
gbhec!

Phyllospadix 

serrulatus 

NBV1#<)(!#`!
J.<)#1.,$E!89!
 

7MB2-+1%!#$(1+$<#=!J!
2,(!,/!K1+$<)&$'9!!
N)&D,*#.!$,(!()#!!1&')(!!
<,2,B1E!-#1#!'1#?C
-)&(&.)9!!\,,%!.&D#!KB(!
$,(!1&')(!1,,(.E!!2+(#1!
%#(#1*&$#%!()&.!-+.!
'Phyllospadix 

serrulatus'9!!@,*#!
+<<#V(+K2#E!KB(!.(&22!
.*+229!

"U0!!F,B!4$,-E!T!-+.!.B1V1&.#%!
-)#$!-#!-#$(!,B(!w&$!aB+(.&$,x!
()+(!()#?!-#1#!K2+<49!!A+B.#!
()#?51#!B.B+22?!()#!K1,-$!<,2,B19!!
F,B!4$,-!-)+(!(),.#!2&((2#!$B(.E!
sT!B.#%!(,!<+22!&(!+!)+D#2$B(E!&.!&(!
/&2K#1(j!!F,B!4$,-!()#!<,2,B1!,/!&(j!!
]#22!()+(5.!()#!<,2,B1!()+(!()#!1,,(.!
B.#%!(,!K#9!

Q&$#!(+&2&$'.:!$#+1K?!/&.)!
/+1*.!

!
!



! ^_X
"+K2#!I9^!!A,$(&$B#%9!P#.<1&V(&,$!,/!##2'1+..!)+16#.(#%!+(!2,<+(&,$.!()1,B'),B(!.(B%?!-&()!A,$.B2(+$(.5!<,**#$(.!,$!.V#<&*#$.9!

!

8,<+(&,$!!
7%+(#=!! A,$.B2(+$(! @&(#!

Z. 

marina 

6+1&+$(!! P#.<1&V(&,$!! @+*V2#!<,**#$(.!
L,..&K2#!V,22B(&,$!
@,B1<#j!!!

",/&$,!
7JV1&2!eIE!
HIIc=!

L#1.,$+2!
,K.#16+(&,$.!

\1&<#!>+?!
*B%/2+(.:!!
!

phillipsii  @*+22!##2'1+..!+(!()#!.)+22,-!
1#'&,$:!2+1'#1!##2'1+..!%##V#1E!
.,*#!/2,-#1&$'!

! ",/&$,!

T$2#(!+(!A,`!>+?!
7+<1,..!/1,*!8,$'!
>#+<)=!

phillipsii 8+1'#!*#+%,-!,/!%1&#%!BV!
latifolia!<,6#1&$'!()#!&$2#(9!
N)&D,*#.!6#1?!2,$'!+$%!K1&((2#!C!
)+1%!$,(!(,!K1#+49!

! !

",/&$,!7Q+?!
^E!HIIc=!

\&.#2#!Q+1(&$E!
Z,#!Q+1(&$!

@+$%!K+1!7$#+1!
N+<<,,$!T.9!&$!
/1,$(!,/!",/&$,!
+$%!+<1,..!/1,*!
SV&(.+)(=!

phillipsii! 8,(.!,/!V2+$(.E!OB&(#!%#$.#9!!
R#2'1+..!1)&D,*#.!%##V:!.,*#!
+K,B(!Hb<*!%##V!&$!/&$#E!'1#?!
.+$%9!!@(+24.!+$%!.(#*.!-#1#!
6#1?!-&%#9!!Q+$?!/2,-#1&$'!
V2+$(.!-#1#!+.!2,$'!+.!^9b*9!!
aB&(#!<2#+1!,/!#V&V)?(#.!(,,E!/+.(!
<B11#$(!)#1#9!!U,(&<#%!()+(!()#!
*,1#!%#$.#!()#!V2+$(.!-#1#E!()#!
.*+22#1!()#?!-#1#9!T$(#1$,%#!
'1,-()!.*+22!B$(&2!+K,B(!()#!2+.(!
()1##E!()#$!()#?!2+1'#19!!
T$(#1$,%#.!m!+K,B(!(-,!/&$'#1.!
-&%#!&$!2#$'()E!+$%!+K,B(!()#!
.&D#!,/!+!V#$<&2!&$!-&%()9!!

JP0!�")+({.!()#!1#+2!,$#E!()#!1#+2!
ts’áts’ayemr�!

",/&$,E!SV&(.+)(!
7.#-+'#=:!
),-#6#1!/+.(!/2,-!
,/!-+(#1!

A,*,`!
7*+?!^gE!
HIIc=!

@(B![+1%?!
J%+*!P&<4!

S//!()#!%,<4.!&$!
A,*,`![+1K,1:!!

typica;  

Z. 

japonica!

R#2'1+..!.)+22,-E!.,*#!%1&#%!BV9!!
@,*#!/2,-#1&$'9!!@*+22&.)!
V2+$(.E!.,*#!#%&K2#!1)&D,*#9!!
8#+6#.!<2#+$E!.,*#!K1,-$E!
-,,%?!1,,(.9!!@#%&*#$(0!.+$%?!
2&4#!.+2(!'1+&$.9!!U,(!()+(!
%#.&1+K2#E!KB(!.,*#!.(&22!#%&K2#:!

@[0!")#1#!-+.!+!.#-+'#!(1#+(*#$(!
V2+$(E!KB(!&(!$#6#1!-,14#%!V1,V#12?9!!
J22!()#!##2'1+..!%&.+VV#+1#%9!!>B(!&(5.!
w()#!##2'1+..x!<,*&$'!K+<49!!T(5.!K##$!
<,*&$'!K+<4!&$!()#!2+.(!.#6#$!?#+1.9!!
")#?!*,6#%!()#!.#-+'#!(1#+(*#$(!
V2+$(!(,!3+&!>+?9!

S2%!.&(#!/,1!
.#-+'#!(1#+(*#$(!
V2+$(:!A,*,`!
),*#.!

@+$%!K+1!&$!/1,$(!
,/!)+1K,1!

 8#+6#.!<,6#1#%!&$!K1,-$!
#V&V)?(#.9!!@#%&*#$(0!.+$%?9!!
L2+$(.!OB&(#!%##VE!$,(!+.!()&<4!+.!
@[!1#*#*K#1#%9!!!

@[0!")&.!-),2#!A,*,`!>+?!B.#%!(,!
K#!/B22!,/!##2'1+..s!B.#%!(,!K#!.,!
()&<4E!+.!+!4&%!?,B!<,B2%!)+1%2?!-+24!
()1,B')!&(9!!

S2%!.&(#!/,1!
.#-+'#!(1#+(*#$(!
V2+$(:!A,*,`!
),*#.!

\+1(2#?!>#+<)! Z. 

japonica9 
8,(.!,/!sargassum!7@(B!.+?.!&(5.!
+2-+?.!K##$!)#1#=9!!@#+-##%!
#V&V)?(#.!'1,-&$'!,$!()#!2#+6#.9!!
@,*#!K2+<4!1)&D,*#.9!!U,(!
%#.&1#+K2#!+(!+22!+<<,1%&$'!(,!JP!

@[0!")#!)#11&$'!.V+-$!+2,$'!\+1(2#?!
K#+<)E!KB(!$,(!&$!()#!)+1K,B1!
+$?*,1#9!!")#1#!-+.!+!.#-+'#!
(1#+(*#$(!V2+$(E!KB(!&(!$#6#1!-,14#%!
V1,V#12?9!

S2%!.&(#!/,1!
.#-+'#!(1#+(*#$(!
V2+$(:!A,*,`!
),*#.!

!
"+K2#!I9^!A,$(&$B#%9!P#.<1&V(&,$!,/!##2'1+..!)+16#.(#%!+(!2,<+(&,$.!()1,B'),B(!.(B%?!-&()!A,$.B2(+$(.5!<,**#$(.!,$!.V#<&*#$.9!



! ^__
!

8,<+(&,$!
7%+(#=!! A,$.B2(+$(! @&(#!

Z. marina 

6+1&+$(!! P#.<1&V(&,$!! @+*V2#!<,**#$(.!
L,..&K2#!V,22B(&,$!
@,B1<#j!!!

A,1*,1+$(!
T.2+$%!7Q+?!
HhE!HIIc=!

J%+*!P&<4E!
@(#V)#$!
>#+$.E!
[#2#$!>#+$.!

\1+..?!L,&$(!
!
!

phillipsii 

!
")&<4E!2+1'#!##2'1+..!2&4#!-#5%!.##$!
&$!",/&$,9!!!Q+$?!.V+%&<#.!K2,,*&$'9!
")#!2#+6#.!-#1#!<,6#1#%!&$!VB1V2#C
1#%%&.)!.#+-##%9!J(!/&1.(!J%+*!.+&%!
()&.!-+.!$,1*+2E!KB(!()#$!)#!.+&%!()+(!
-#5%!)&(!&(!+!K&(!(,,!2+(#!7-#51#!Q+?!
Hh()E!!B.B+22?!)#5%!K#!)#1#!+1,B$%!()#!
Hg()!/,1!@V,1(.!%+?=:!)#!%&%$5(!
1#*#*K#1!.##&$'!()&.!.#+-##%!
K#/,1#E!)#!1#*#*K#1#%!()#!2#+6#.!
K#&$'!6#1?!<2#+$9!!N)&D,*#.!2,,4#%!
'1#+(!(),B')!+!K&(!,6#1C*+(B1#!(,,q
+!K&(!-,,%?k.(1&$'?9!!S()#1-&.#E!()#!
##2'1+..!-#1#!+.!JP!1#*#*K#1#%9!

@>0!")#1#{.!2,(.!,/!<B11#$(!,//!
\1+..?!L,&$(E!.,!()+(!.(B//!
%,#.${(!.(&<4!(,!&(999!999!T!$,(&<#%!
()#1#5.!+!2,(!,/!.(B//!&$!()#!
-+(#1E!K1,-$!.<B*!,$!()#!
-+(#19!!F,B!VB(!?,B1!2&$#!&$!
+$%!&(!'#(.!<,6#1#%9!!ZB.(!
/2,+(&$'!&$!()#!-+(#1E!K1,-$!
*B%E!2&4#!.#-+'#!&$!()#!-+(#19!!
@&$<#!+K,B(!cCX!?#+1.!+',E!()#!
'&22!$#(.!BV!U,1()!B.#%!(,!)+6#!
(,!<2#+$!()#&1!$#(.!#6#1?!^b!
*&$B(#.9!!U,-!&(5.!.),-&$'!BV!
)#1#9!

M&.)!/+1*.!$#+1K?:!
$#+1!.#-+'#!
(1#+(*#$(!V2+$(!

Q,B()!,/!
U&*V4&.)!
N&6#1!

phillipsii and 

typica (?) 

 

]+(#1!<,2%#19!!8,(.!,/!Alaria!4#2V!&$!
()#!##2'1+..9!!P&//&<B2(!(,!(-&.(!()#!
##2'1+..!BV!-&(),B(!'#((&$'!+!2,(!,/!
.#+-##%9!!R#2'1+..!-+.!+!K&(!.*+22#1!
)#1#E!$,(!+.!',,%!+.!\1+..?!L,&$(9!!
8#+6#.!<,6#1#%!&$!#V&V)?(#.!)#1#:!
$,(!()#!.+*#!4&$%!,/!.#+-##%!+.!
\1+..?!L,&$(9!!@V,((#%!',,%!.&D#%!
PB$'#$#..!<1+K.!&$!()#!##2'1+..9!

[>0!!")#!U&*V4&.)!1&6#1!)+%!
()#!K#.(!,$#.9!!\1##$!T.2+$%9!!
G.#%!(,!K#!fB.(!'1##$!-)#$!-#!
B.#%!(,!',!/,1!<1+K.9!!
R6#1?()&$'!&.!<)+$'&$'9!!!
R6#1?()&$'!%&.+VV#+1#%!-&()!
()#!.#-+'#!V&V#9!!L&V#15.!V,&$(!
#6#1?()&$'!%&.+VV#+1#%E!()#!
4#2VE!()#?51#!K+<4!$,-9!U,-!
()#?!',(!+!(1#+(*#$(!V2+$(9!!!
!

M&.)!/+1*.!$#+1K?:!
,2%!.#-+'#!
(1#+(*#$(!V2+$(!

\1##$!T.2+$%!
!

typica & Z. 

japonica (?) 

 

@*+229!!RV&V)?(#.!+$%!.#+-##%!
'1,-&$'!,$!&(9!!U,(!%#.&1+K2#!(,!#+(9!
!

! M&.)!/+1*.!$#+1K?:!
,2%!.#-+'#!
(1#+(*#$(!V2+$(!

J2#1(!>+?! typica & Z. 

japonica 

J(!()#!#$%!,/!()#!K#+<)!&$!/1,$(!,/!()#!
6&22+'#!()#1#!-+.!OB&(#!+!K&(!,/!.*+22!
##2'1+..!()+(!-+.!<,*V2#(#2?!%1?:!
V,..&K2?!Z.!japonica9!J(!()#!-+(#1!
()#1#!-+.!2+1'#1!##2'1+..!76+10!
typica=9!!A,22#<(#%!&(!K?!)+$%9!

! M&.)!/+1*.!$#+1K?:!
,2%!.#-+'#!
(1#+(*#$(!V2+$(:!
6&22+'#!!

!



! ^_h
"+K2#!I9^!A,$(&$B#%9!P#.<1&V(&,$!,/!##2'1+..!)+16#.(#%!+(!2,<+(&,$.!()1,B'),B(!.(B%?!-&()!A,$.B2(+$(.5!<,**#$(.!,$!.V#<&*#$.9!

!
8,<+(&,$!!
7%+(#=!!

A,$.B2(+$(! @&(#! Z. marina 

6+1&+$(!!
P#.<1&V(&,$!! @+*V2#!<,**#$(.! L,..&K2#!

V,22B(&,$!
@,B1<#j!!!

[+$.,$!
T.2+$%!7Q+?!
eIE!HIIc=!

J%+*!P&<4E!
U,1*+$!
@(+B//#1!

P,BK2#!
>+?!

USUR! ")#!K+?!2,,4.!&%#+2!/,1!##2'1+..0!.+$%?E!
.)+22,-!.2,V#E!+!.*+22!.(1#+*!#$(#1#%!()#!
K+?.9!!b!%B$'#$#..!<1+K.!.<B((2#%!+K,B(!+!/#-!
,2%!(&1#.!+$%!1,((&$'!2,'.9!!!!>B(!US!
RR8\NJ@@r!G.#%!(,!K#!+!2,'!K,,*!)#1#E!
+K,B(!HI!?#+1.!+',!7U@=:!JP!+$%!@>!%&%$5(!
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