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-. /*+0'123+4'*&

-.- 5"3670'2*1&

N:4#O*'*%*,#P/&4'#>'(74+&#,;#5'(5(;,%1#&(#)484B(5#/#+(AA*%,&=#,'',1/&,(%#;+:4A4#

,%#&:4#O*'*%*,M#P/,5/'/#/%)#Q(R/,#3,84'#+/&+:A4%&;"#N:4#;+:4A4#R,BB# ,%8(B84#&:4#

/6;&'/+&,(%# (H# R/&4'# /&# ;484'/B# 5(,%&;# /B(%1# &:4# P/,&(:,# /%)# O*'*%*,# 3,84';"#

$%+B*)4)#,%#&:4#5'(5(;/B#,;#&:4#+(%;&'*+&,(%#(H#/#%4R#,%&/04#;&'*+&*'4#,%#&:4#O*'*%*,#

3,84'# ,AA4),/&4B=# )(R%;&'4/A# (H# &:4# 9/%)/A*;# 3,84'# +(%HB*4%+4"# P/&4'#

/6;&'/+&,(%#R,BB#'4)*+4#HB(R;#,%#&:4#O*'*%*,#3,84'#)(R%;&'4/A#(H#&:,;#5(,%&#/%)#&:,;#

A/=# '4;*B&# ,%# /# '4)*+&,(%# ,%# &:4# +/5/+,&=# (H# HB(()# HB(R;# &(# '4A(84# 54',5:=&(%#

1'(R&:;"# I%# ,%84;&,1/&,(%# (H# &:4# '4B/&,(%;:,5# 64&R44%# HB(R# /%)# 54',5:=&(%# +(84'#

/%)#6,(A/;;#,%#&:4#',84'#,;#&:4'4H('4#'4S*,'4)"##

#

-.8 9%:'0+&'#;%3+4<%&

.(HH/#9,;04BB#4%1/14)#3=)4'#F(%;*B&,%1#&(#*%)4'&/04#54',5:=&(%#A(%,&(',%1#,%#&:4#

A,))B4# '4/+:4;# (H# &:4# O*'*%*,# 3,84'"# >4',5:=&(%# +(84'# /%)# 6,(A/;;# ,;# &(# 64#

A4/;*'4)# H(BB(R,%1# /# 54',()# (H# ;&/6B4# B(R# HB(R# +(%),&,(%;# /%)# &:4%# +(A5/'4)# &(#

'454/&#A4/;*'4A4%&;#A/)4#H(BB(R,%1#/#B/'14#H'4;:#('#HB(()"#N:,;#'45('&#5'4;4%&;#&:4#

'4;*B&;#(H#,%,&,/B#54',5:=&(%#A(%,&(',%1#*%)4'&/04%#H(BB(R,%1#;&/6B4#HB(R#+(%),&,(%;#

/%)#'454/&#A(%,&(',%1#H(BB(R,%1#/#:,1:#HB(R#(H#22T#A@U;"###

#

#

8. =%+>'1,&

8.- ?20<%@&,4+%,&

>4',5:=&(%#A(%,&(',%1#R/;#*%)4'&/04%#,%#'*%#:/6,&/&#/&#&:'44#;,&4;#R,&:,%#&:4#'4/+:#

(H# &:4#O*'*%*,#3,84'#4J&4%),%1#)(R%;&'4/A#(H# &:4#9/%)/A*;#3,84'#+(%HB*4%+4# &(#

&:4#<&/&4#O,1:R/=#?#.',)14#VW,1*'4;#!#&(#-X"#

#



!"#"$"%&'%()#&
*)#%+,-./$&0/$%./#%$1& $&

 Ryder Consulting 

## #
Figure 1 Hurunui River at the Intake Road site. Left: April 2012. Right: July 2012. 

#

#

## #
Figure 2 Hurunui River at the Bishells Road site. Left: April 2012. Right: July 2012. 

#

#

## #
Figure 3 Hurunui River at the State Highway 7 Bridge site. Left: April 2012. Right: July 2012. 

#

#
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!

!
Figure 4 Location of periphyton monitoring sites in the Hurunui River. 
!
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!"! #$%&'()*+,-.+/$%--

!"#$%&'()*+ ,)*$()#$*-+ ./0+ 1*2"#(/3"*+ 10$*-+ /+ 4),5$*/($)*+ )6+ (&"+ (.)+ #/%$2+

/00"00,"*(+,"(&)20+2"04#$5"2+ $*+7$--0+/*2+8$9#)'+ :;<<<=>+?&"+,)*$()#$*-+10"2+/+

@1/2#/(+,"(&)2+6)#+%"#4"*(/-"+4)A"#+)6+/+0$("+5'+2$66"#"*(+4/("-)#$"0+)6+%"#$%&'()*B+

.&$4&+ $0+ /+ 4),5$*/($)*+ )6+ (&"+ C/%$2+ D00"00,"*(+ E"(&)2+ F+ :CDEGF=+ :@1/2#/(+

,"(&)2+ 6)#+ %"#4"*(/-"+ 4)A"#+ 5'+ 6$9/,"*()10+ -#""*H5#).*+ /9-/"=+ /*2+ C/%$2+

D00"00,"*(+E"(&)2+;+:CDEG;=+:9$*"+(#/*0"4(+I+%)$*(+,"(&)2+6)#+%"#4"*(/-"+4)A"#+)6+

0150(#/("0+ 5'+ 2$66"#"*(+ 4/("-)#$"0+ )6+ %"#$%&'()*=>+ ?&"+ ,"(&)2+ $0+ ,)#"+ 9/5)1#+

$*("*0$A"+(&/*+(&"+ $*2$A$21/9+CDE+,"(&)20B+/*2+/99).0+4),%/#$0)*0+.$(&+E$*$0(#'+

6)#+(&"+J*A$#)*,"*(+:7$--0+;<<<=+%"#$%&'()*+-1$2"9$*"0+:/0+.$(&+CDEGF=+.&$9"+0($99+

%#)A$2$*-+$*6)#,/($)*+)*+(&"+('%"0+)6+/9-/"+4)*(#$51($*-+()+(&"+5"*(&$4+4),,1*$('+

:/0+.$(&+CDEG;=>+?&"+,"(&)2+$0+01,,/#$0"2+5"9).K+

+

?"*+&)#$L)*(/9+(#/*0"4(0+9$*"0+."#"+2"6$*"2+/9)*-+/+M<+,+9"*-(&+)6+(&"+#$A"#5/*3+/(+

"/4&+0$("+/*2+/+@1/2#/(+ :<>;M+,;=+0/,%9"2+"A"#'+FGF>M+,+/9)*-+"/4&+ (#/*0"4(+ 6)#+/+

2$0(/*4"+ )6+ F<GFM+,>+D+ ()(/9+ )6+ F<<+@1/2#/(0+."#"+ (&"#"6)#"+ 0/,%9"2+ /(+ "/4&+ 0$("B+

/9(&)1-&+ (&$0+ ./0+ #"214"2+ ()+ M<+ @1/2#/(0+ $6+ (&"+ %"#$%&'()*+ 4)A"#+ ./0+ A"#'+

&),)-"*")10>+ ?#/*0"4(+ 0(/#(+ %)$*(0+."#"+,/#3"2+ 0)+ (&/(+ (&"+ /#"/+ 4/*+ 5"+ 9)4/("2+

"/0$9'+6)#+#"%"/(+,"/01#","*(>++

+

?&"+ 0$L"+ )6+ M<+ #/*2),9'+ 0"9"4("2+ 0150(#/("+ %/#($49"0+.$(&$*+ (&"+ %"#$%&'()*+ 4)A"#+

0/,%9$*-+/#"/+."#"+,"/01#"2+.$(&+/+#19"#+21#$*-+(&"+$*$($/9+,)*$()#$*->+E"/*+/*2+

,"2$/*+%/#($49"+0$L"0+."#"+4/9419/("2+()+4),%/#"+0150(#/("+4&/#/4("#+/,)*-+0$("0>+

+

!"0 #$%&'()*+,-1&+2344-

2.3.1 Sample collection 

N1/*($(/($A"+ ,"/01#","*(0+ )6+ %"#$%&'()*+ 4)A"#/-"+ ."#"+ ,/2"+ :21#$*-+ $*$($/9+

,)*$()#$*-+)*9'=+6)99).$*-+O2"3$.%.3.%()&4).,/5&67&824967:;&<=#3+%$1&/#&7#">,%$1&3&

>30+?)&@#/0&3&5)@%$)5&3#)3&/$&.,)&./+&/@&3&>./$)P+:7$--0+/*2+8$9#)'+;<<<=>++

+

Q*"+ &)#$L)*(/9+ (#/*0"4(+ 9$*"+ ./0+ 2"6$*"2+ 6#),+ .$(&$*+ (&"+ 0$("+ /*2+ /+ 0()*"+ ./0+

4)99"4("2+/%%#)R$,/("9'+"A"#'+FGF>M+,+/9)*-+"/4&+(#/*0"4(+6)#+/+2$0(/*4"+)6+F<GFM+,B+

-$A$*-+ /+ ()(/9+ )6+ F<+ 0/,%9"0>+ S()*"0+ ."#"+ 0"9"4("2+ 5'+ (/3$*-+ (&"+ *"/#"0(+ 0()*"+

:.$(&)1(+9))3$*-=+()+"/4&+%)$*(+/9)*-+(&"+(#/*0"4(>+?&"+*"/#+5"2+./("#+A"9)4$('+/*2+
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./("#+A"9)4$('+/(+T<U+2"%(&+."#"+,"/01#"2+/2V/4"*(+()+(&"+0()*"+10$*-+/+&/*2G&"92+

DWX!+:Y9).?#/43"#Z=>++

+

?)+4/9419/("+(&"+8$9#)'+7$),/00+[*2"R+:87[=F+6)#+A%5-0/>+,)$%3&1)0%$3.3+:&"#"/6("#+

W$2',)=+/+A$01/9+/00"00,"*(+./0+,/2"+)6+ (&"+%"#4"*(/-"+4)A"#+)6+W$2',)+)*+ (&"+

0()*"+01#6/4"+/*2+(&"+/A"#/-"+ (&$43*"00+)6+ (&"+W$2',)+,/(+,"/01#"2+.$(&+/+#19"#+

:S&"/#"#+).&3?B+;<<\=>++?&"+W$2',)+,/(+./0+/00$-*"2+/+(&$43*"00+04)#"+6#),+<+()+M+/0+

6)99).0K+<B+*)*"]+FB+(&$*+:^F+,,+(&$43=]+;B+,"2$1,+:FGM+,,=]+_B+(&$43+:TGFM+,,=]+`B+

A"#'+ (&$43+ :FTG_<+,,=]+ MB+ "R(#","9'+ (&$43+ :a_<+,,=>+ !"#4"*(/-"+ 4)A"#+ )6+W$2',)+

./0+,19($%9$"2+5'+(&"+(&$43*"00+04)#"+()+-$A"+/+5$),/00+$*2"R+5"(.""*+<+/*2+M<<>++

+

?)+ 4/9419/("+ (&"+ /A"#/-"+ 5$),/00+ )6+ %"#$%&'()*+ /+ 04#155$*-+ ./0+ (/3"*+ 6#),+ /+

2"6$*"2+ /#"/+ )6+ "/4&+ 0()*"+ /*2+ (&"+ 0/,%9"0+ 6#)L"*+ /*2+ (#/*0%)#("2+ ()+ (&"+ C'2"#+

X)*019($*-+9/5)#/()#'+6)#+4&9)#)%&'99+3+/*2+/0&+6#""+2#'+,/00+/*/9'0$0>++

+

2.3.2 Laboratory analysis 

?&"+F<+@1/*($(/($A"+%"#$%&'()*+0/,%9"0+4)99"4("2+ 6#),+"/4&+0$("+)*+"/4&+0/,%9$*-+

)44/0$)*+ ."#"+ /*/9'L"2+ $*+ (&"+ 9/5)#/()#'+ ()+ 2"("#,$*"+ (&"$#+ 4&9)#)%&'99+ 3+

4)*4"*(#/($)*+/*2+/0&+6#""+2#'+,/00>++

+

[*+(&"+9/5)#/()#'+"/4&+0/,%9"+./0+($%%"2+$*()+/+-9/00+5"/3"#+/*2+59"*2"2+6)#+/5)1(+

_<+0"4)*20+)#+1*($9+(&"+,$R(1#"+./0+6#""+)6+)5A$)10+491,%0+)6+,/("#$/9>+?&"+59"*2"2+

9$@1$2+./0+(&"*+,/2"+1%+()+/+3*).*+A)91,"+:">->B+F<<+,9=>++

+

5(6+%+'()66-#-3,36)4&4-

J/4&+ 0/,%9"+ ./0+ 0&/3"*+ /*2+ (&#""+ M+,9+ /9$@1)(0+ ."#"+ .$(&2#/.*+ 10$*-+ /*+

/1(),/($4+%$%"(("+/*2+6$9("#"2+)*+()+/+E$4#)04$"*4"+ESGbX+`\+,,+-9/00+6$5#"+6$9("#>+

?&"+ 6$9("#+ ./0+ %9/4"2+ $*+ /+ (15"+ 4)*(/$*$*-+ ;<+,9+ )6+ c<U+ "(&/*)9B+ $,,"#0"2+ $*+ /+

./("#+5/(&+ :\deX+ 6)#+ 6$A"+,$*1("0=+/*2+ $*()+/+ #"6#$-"#/()#+)A"#*$-&(>+?&"+ (15"+./0+

4"*(#$61-"2+6)#+F<+,$*1("0+/(+T<<<+#%,+5"6)#"+(&"+/50)#%($)*+)6+/+F_>M+,9+/9$@1)(+)6+(&"+

"(&/*)9+ &),)-"*/("+ ./0+,"/01#"2+ /(+ TTM+*,+ /*2+ \M<+*,+ 10$*-+ /+ `+4,+ 41A"(("+ $*+ /+

S&$,/2L1+ fgGF;<G<F+ 0%"4(#)%&)(),"("#>+ ?&"+ "(&/*)9+ &),)-"*/("+./0+ (&"*+ /4$2$6$"2+

.$(&+<>_\M+,9+)6+<>_+E+hX9+ (&"*B+ 6)99).$*-+/+_<+0"4)*2+2"9/'B+ /50)#5/*4"0+/(+TTM+/*2+

                                                      
1 87[+A/91"0+/#"+,)#"+/441#/("+$*2$4/()#0+)6+(",%)#/9+4&/*-"0+$*+W$2',)+/51*2/*4"+(&/*+/#"/9+4)A"#+
5"4/10"+(&"'+/44)1*(+6)#+(&#""+2$,"*0$)*0+:/#"/+/*2+(&$43*"00=B+#/(&"#+(&/*+(.)+:i/#*"2+).&3?B+;<<\=>+ 
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\M<+*,+ ."#"+ #"G#"/2>+ ?&"+ ()(/9+ /,)1*(+ )6+ 4&9)#)%&'99+ 3+ ./0+ 4/9419/("2+ 10$*-+ /+

0(/*2/#2+6)#,19/+:7$--0+/*2+8$9#)'+;<<<=+/*2+04/9"2+()+(&"+*1,5"#+)6+,$99$-#/,0+)6+

4&9)#)%&'99+3+%"#+,;+)6+0(#"/,+5"2>++

+

74(-8%$$-9%)-2344-:7;<=>-

J/4&+ 0/,%9"+ ./0+ 0&/3"*+ /*2+ (&#""+ M+,9+ /9$@1)(0+ ."#"+ .$(&2#/.*+ 10$*-+ /*+

/1(),/($4+ %$%"(("+ /*2+ 6$9("#"2+ )*+ ()+ /+ %#"G/0&"2+ :`<<eX+ 6)#+ ;+ &)1#0=+ /*2+ %#"G

."$-&"2+E$4#)04$"*4"+ESGbX+ `\+,,+ -9/00+ 6$5#"+ 6$9("#>+ ?&"+ 6$9("#+ /*2+ 0/,%9"+."#"+

2#$"2+ 6)#+ ;`+ &)1#0+ /(+ F<MjXB+ 4))9"2+ $*+ /+ 2"0$44/()#+ (&"*+ ."$-&"2>+ ?&"+ 6$9("#+ ./0+

/0&"2+ /(+ `<<jX+ 6)#+ `+ &)1#0B+ 4))9"2+ $*+ /+ 2"0$44/()#+ (&"*+ #"."$-&"2>+ g/91"0+ ."#"+

04/9"2+()+4/9419/("+,$99$-#/,0+)6+DYWE+%"#+,;+)6+0(#"/,+5"2>+

-

76?36-.+22@,&*)-.+2'+4&*&+,-:A$63*&/$-31@,93,.$>-

J/4&+ 0/,%9"+ ./0+ (&)#)1-&9'+ ,$R"2+ /*2+ (&#""+ /9$@1)(0+ #",)A"2+ ()+ /*+ $*A"#("2+

,$4#)04)%"+ 0"((9$*-+ 4&/,5"#+ (&"*+ /99)."2+ ()+ 0"((9"+ 6)#+ F<+,$*1("0>+ S/,%9"0+."#"+

/*/9'0"2+ /44)#2$*-+ ()+ (&"+ O#"9/($A"+ /51*2/*4"+ 10$*-+ /*+ $*A"#("2+ ,$4#)04)%"P+

,"(&)2+ )1(9$*"2+ $*+ 7$--0+ /*2+ 8$9#)'+ :;<<<=>+ S/,%9"0+ ."#"+ $*0%"4("2+ 1*2"#+ ;<<G

`<<R+ ,/-*$6$4/($)*+ ()+ $2"*($6'+ /9-/9+ 0%"4$"0+ %#"0"*(+ 10$*-+ (&"+ 3"'0+ )6+ 7$--0+ /*2+

8$9#)'+ :;<<<=B+ J*(.$09"+ ).& 3?>+ :Fcdd=+ /*2+ E))#"+ :;<<<=>+ D9-/"+ ."#"+ -$A"*+ /*+

/51*2/*4"+ 04)#"+ #/*-$*-+ 6#),+ F+ :#/#"=+ ()+ d+ :2),$*/*(=+ 5/0"2+ )*+ (&"+ %#)()4)9+ )6+

7$--0+/*2+8$9#)'+:;<<<=>++

+

2.3.3 Periphyton guidelines 

!"#$%&'()*+2/(/+./0+(/519/("2+/*2+/00"00"2+$*+/44)#2/*4"+.$(&+(&"+E$*$0(#'+6)#+(&"+

J*A$#)*,"*(k0+l".+m"/9/*2+%"#$%&'()*+-1$2"9$*"0+:7$--0+;<<<=+:?/59"+F=>++

+
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Table 1 Ministry for the Environment periphyton biomass guidelines for gravel/cobble streams 
(Biggs 2000). Maximum guideline values are averaged across the full width of the stream 
or river. 
+

Instream value/variable 
 

Diatoms/ 
Cyanobacteria 

Filamentous algae 

Aesthetics/recreation 
(1 November - 30 April): 

Maximum cover of visible streambed 

Maximum AFDM (g/m2) 

Maximum chlorophyll a (mg/m2) 

 
 

60% >0.3cm thick 

N/A 

N/A 

 
 

30% >2cm long 

35 

120 

Trout habitat and angling: 

Maximum cover of visible streambed 

Maximum AFDM (g/m2) 

Maximum chlorophyll a (mg/m2) 

 

N/A 

35 

200 

 

30% >2cm long 

35 

120 

+
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,)*$()#$*-+ 4)192+ *)(+ 5"+ 1*2"#(/3"*+ 6)99).$*-+ (&"+ c<+,_H0+ %"/3+ /0+ #$A"#+ 69).0+

#",/$*"2+()+&$-&+()+/44"00+,)*$()#$*-+0$("0>+
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Figure 5 Hurunui River flow (m3/s) at the Mandamus NIWA recording site, February to July 2012 
(graph sourced from the Environment Canterbury website). The arrows indicate the time 
of initial periphyton monitoring on the 26th and 27th of April, and the time of repeat 
monitoring on the 12th of July. 
+

+
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%"#$%&'()*+,)*$()#$*-+0$("0+$*+(&"+h1#1*1$+C$A"#+$*+D%#$9+;<F;+:Y$-1#"0+T+()+F<=>+[*+

4)*(#/0(B+/(+ (&"+0/,"+0$("0+ $*+ n19'+;<F;+(&"#"+./0+,$*$,/9+,/(+%"#$%&'()*+-#).(&+

)*9'B+/*2+(&$0+./0+V10(+%#"0"*(+$*+%/(4&"0+)*+(&"+#$A"#+,/#-$*0+:Y$-1#"0+T+()+F<=>++
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D(+/99+0$("0+4)A"#+)6+,/(+6$9,0+./0+-#"/("#+(&/*+(&/(+)6+6$9/,"*(0+:Y$-1#"0+c+/*2+F<=>+

!"#4"*(+ ,/(+ 4)A"#+ ./0+ 0$,$9/#+ /,)*-+ (&"+ 0$("0+ $*+ D%#$9+ ;<F;+ :Y$-1#"+ c=B+ 51(+

6$9/,"*()10+ 4)A"#+ ./0+ &$-&"#+ /(+ (&"+ 7$0&"990+ C)/2+ 0$("+ :Y$-1#"+ F<=>+ [*+ n19'+ ;<F;+

%"#$%&'()*+./0+ )*9'+ %#"0"*(+ /(+ (&"+ [*(/3"+ /*2+ 7$0&"990+ C)/2+ 0$("0B+ /*2+ ()(/9+ ,/(+

4)A"#+./0+9"00+(&/*+FU+/(+5)(&+:Y$-1#"+c=>+E/(+/*2+6$9/,"*()10+4)A"#+-1$2"9$*"0+6)#+

/"0(&"($40H#"4#"/($)*+ /*2+ (#)1(+ &/5$(/(+ /*2+ /*-9$*-+ :6$9/,"*()10+ )*9'=+ :?/59"+ F=+

."#"+*)(+"R4""2"2+/(+/*'+0$("0+$*+D%#$9+)#+n19'+;<F;+:Y$-1#"+FF+/*2+F;=>+

+

E"2$/*+ 0150(#/("+ 0$L"+./0+ 9/#-"0(+ /(+ (&"+ 7$0&"990+ C)/2+ 0$("+ $*+ D%#$9+ ;<F;+ :c\,,B+

#/*-"+<>MG`\_+,,=>+S150(#/("+0$L"+./0+0$,$9/#+/(+(&"+[*(/3"+C)/2+:\d+,,B+#/*-"+FG

`\c+,,+ #/*-"=+ /*2+ S(/("+ h$-&./'+ \+ 7#$2-"+ 0$("0+ :dF+,,B+ #/*-"+ ;G_F_+,,=>+

S150(#/("+0$L"+./0+*)(+,"/01#"2+$*+n19'+;<F;>+
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++ +

Figure 6 Periphyton at the Hurunui River Intake Road site. Left: April 2012. Right: July 2012. 
+

+

   
Figure 7 Periphyton at the Hurunui River Bishells Road site. Left: April 2012. Right: July 2012. 

+

+

   
Figure 8 Periphyton at the Hurunui River State Highway 7 Bridge site. Left: April 2012. Right: 

July 2012. 
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Figure 9 Mean percent mat periphyton cover at Hurunui River sites, April and July 2012. Error 
bars are plus one standard error. 
+

+

+

Figure 10 Mean percent filamentous periphyton cover at Hurunui River sites, April and July 2012. 
Error bars are plus one standard error. 
+

+
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Figure 11 Mean percent thick mat periphyton cover at Hurunui River sites, April and July 2012. 
The dashed horizontal line indicates the Ministry for the Environment guideline (Table 
1). Error bars are plus one standard error. 
+

+

+

Figure 12 Mean percent long filamentous periphyton cover at Hurunui River sites, April and July 
2012. The dashed horizontal line indicates the Ministry for the Environment guideline 
(Table 1). Error bars are plus one standard error. 
+

+
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[*+ D%#$9+ ;<F;+ (&"+ ,"/*+ 0150(#/("+ 0$L"+ )6+ 5$),/00+ 0/,%9$*-+ 0()*"0+ ./0+ 0$,$9/#+

/,)*-+ (&"+ (&#""+ 0$("0+ $*+ (&"+ h1#1*1$+ C$A"#+ :?/59"+ ;=>+ E"/*+./("#+ 2"%(&0+ A/#$"2+

/,)*-+0$("0B+/*2+."#"+2""%"0(+/(+(&"+7$0&"990+C)/2+0$("+/*2+0&/99)."0(+/(+(&"+[*(/3"+

C)/2+0$(">+E"/*+./("#+A"9)4$($"0+/(+T<U+)6+2"%(&+."#"+6/0("0(+/(+(&"+7$0&"990+C)/2+

0$("]+A"9)4$($"0+/(+(&"+)(&"#+(.)+0$("0+."#"+09)."#+/*2+0$,$9/#>+D0+"R%"4("2+*"/#+5"2+

./("#+ A"9)4$($"0+ /(+ /99+ 0$("0+ ."#"+ 4)*0$2"#/59'+ 09)."#+ (&/*+ A"9)4$($"0+ /(+ T<U+ )6+

2"%(&>+

+

7$),/00+ 0/,%9"0+ ."#"+ *)(+ 4)99"4("2+ $*+ n19'+ ;<F;+ 21"+ ()+ (&"+,$*$,/9+ %"#$%&'()*+

4)A"#+:S"4($)*+_>;=B+&)."A"#+,"/01#","*(0+)6+./("#+2"%(&+/*2+A"9)4$('+."#"+,/2"+

/(+ /+ 0$,$9/#+ 9)4/($)*+ ()+ (&)0"+ 4)99"4("2+ $*+ D%#$9>+ D0+ "R%"4("2B+ ./("#+ 2"%(&0+ /*2+

A"9)4$($"0+."#"+&$-&"#+$*+n19'+;<F;+/0+(&"+69).+./0+&$-&"#+:S"4($)*+_>F=+:?/59"+;=>+
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Table 2 Mean physical characteristics of periphyton biomass transects at Hurunui River sites. 
Standard errors are given in brackets. 
+

Site Substrate 
size (cm) 

Water depth 
(cm) 

Water 
velocity 60% 
depth (m/s) 

Near bed 
water velocity 

(m/s) 

April 2012     

Intake Road 21.3  
(1.5) 

18.7  
(0.9) 

0.25  
(0.04) 

0.10  
(0.04) 

Bishells Road 19.4  
(0.7) 

33.2  
(3.1) 

0.45  
(0.06) 

0.10  
(0.05) 

State Highway 7 Bridge 17.4  
(0.8) 

28.0  
(3.5) 

0.26  
(0.05) 

0.05  
(0.03) 

July 2012     

Intake Road - 42.4 
(3.3) 

0.73 
(0.13) 

- 

Bishells Road - 49.3 
(6.2) 

0.65  
(0.10) 

- 

State Highway 7 Bridge - 58.4 
(5.6) 

0.61 
(0.06) 

- 

+
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D0+./0+6)1*2+6)#+%"#$%&'()*+4)A"#+:S"4($)*+_>;=B+2$/(),+,/(0+."#"+,)#"+/51*2/*(+

(&/*+ 6$9/,"*()10+ -#).(&0+ $*+ 5$),/00+ 0/,%9"0+ /(+ /99+ 0$("0+ :?/59"+ _=>+ W$2',)+ ./0+

%#"0"*(+ $*+ /99+ 0/,%9"0B+ /*2+./0+ "0%"4$/99'+2),$*/*(+ $*+ 0/,%9"0+ 4)99"4("2+*"/#+ (&"+
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#$A"#k0+"2-"+/(+(&"+[*(/3"+C)/2+0$("+:?/59"+_B+D%%"*2$R+Q*"=>++

+

Table 3 Relative abundance of periphyton taxa in biomass samples collected at Hurunui River 
sites – 1 (rare) to 8 (dominant), April 2012. 
+

 
+

+

?&"+2),$*/*4"+)6+W$2',)+/(+(&"+[*(/3"+C)/2+0$("+./0+#"69"4("2+$*+(&"+&$-&"#+8$9#)'+

7$),/00+ [*2"R+ &"#"+ (&/*+ /(+ (&"+ )(&"#+ (.)+ 0$("0+ :Y$-1#"+ F_=>+ ?&"+ 8$9#)'+ 7$),/00+

[*2"R+#/*-"0+6#),+<GM<<+/*2+(&"#"6)#"+(&"+A/91"0+)6+(&"+$*2"R+/#"+o,)2"#/("k+/(+(&"+

[*(/3"+ C)/2+ 0$("+ /*2+ o9).k+ /(+ (&"+ 7$0&"990+ C)/2+ /*2+ S(/("+ h$-&./'+ \+ 7#$2-"+ 0$("0++

:Y$-1#"+F_=>++

+

Si te
Biomass sample 2 5 9 2 5 9 2 5 9
Filamentous Green Algae
Mougeotia 1 1 2 2 2 2
Filamentous Red Algae
Audouinella 2
Filamentous Diatoms
Melosira 3 2 2
Diatoms
Cocconeis 2
Cymbella 1 2
Didymosphenia 8 8 3 7 3 2 3 3 5
Epithemia 1
Gomphoneis 2 1 4 4 3 2 2
Gomphonema 2 1 2 2 1
Nitzschia 1 2 2 2 1
Rhopalodia 2 2
Rhoicosphenia 2
Synedra 2 2 1 2 2 1 2 2

SH 7 BridgeIntake Road Bishells Road
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+

Figure 13 Kilroy Biomass Index for Didymo at Hurunui River sites, April 2012. 
+

+

X&9)#)%&'99+ 3+ 4)*4"*(#/($)*0+ ."#"+ 5"9).+ (&"+ E$*$0(#'+ 6)#+ (&"+ J*A$#)*,"*(+ (#)1(+
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:Y$-1#"+F`B+?/59"+F=>+D0&+6#""+2#'+,/00+4)*4"*(#/($)*+-1$2"9$*"0+."#"+"R4""2"2+/(+

(&"+[*(/3"+C)/2+/*2+S(/("+h$-&./'+0$("0+:Y$-1#"+FM=>+h)."A"#B+(&"+E$*$0(#'+6)#+(&"+

J*A$#)*,"*(+-1$2"9$*"0+."#"+2"A"9)%"2+%#$)#+()+(&"+$*(#)214($)*+)6+W$2',)+()+l".+

m"/9/*2+/*2+(&"#"6)#"+/#"+*)(+/%%9$4/59"+()+W$2',)+2),$*/("2+4),,1*$($"0>++

+
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Figure 14 Mean chlorophyll a concentration (mg per m2) at Hurunui River sites, April 2012. The 

dashed horizontal line indicates the Ministry for the Environment trout habitat and 
angling guideline for diatoms/cyanobacteria (Table 1). Error bars are plus one standard 
error. 
+

+

 
Figure 15 Mean ash free dry mass concentration (g per m2) at Hurunui River sites, April 2012. The 

dashed horizontal line indicates the Ministry for the Environment trout habitat and 
angling guideline for diatoms/cyanobacteria (Table 1). Error bars are plus one standard 
error. 
+

+
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Figure A1.1  Biomass sample stones at Intake Road site, April 2012. 
+
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Figure A1.1 (continued) Biomass sample stones at Intake Road site, April 2012. 
+

++ +

++ +

++ +

Figure A1.2  Biomass sample stones at Bishells Road site, April 2012. 
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Figure A1.2 (continued) Biomass sample stones at Bishells Road site, April 2012. 
+

++ +

++ +

Figure A1.3  Biomass sample stones at State Highway 7 Bridge site, April 2012. 
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Figure A1.3 (continued) Biomass sample stones at State Highway 7 Bridge site, April 2012. 
+

+


