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INTRODUCTION
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RATIONALE FOR MANAGEMENT OPTIONS

Figure 1 - Map showing the location of the Auckland Islands and Campbell Island

[~ HABIS - C[rown Copyright Reserved 2007km
Projection]: Longitude § Latitude (/WG S 84)
Map Scaley: 1,470.61km

Map Centre @ 1697 46" 51"E, 497 43' 543
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= = e
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* Before the 2004-05 Operational Plan, previous plans used the term “Maximum Allowable Level of Fishing Related
Mortality (MALFiRM)” to describe the limit on fishing related mortality the Minister of Fisheries enforces under
s 15(5)(b) of the Act. This created confusion because a MALFiRM proper is an output of a Population Management
Plan the Minister must enforce under s 15(5)(a) of the Act. In this document, MALFiRM refers to those considerations
under s 15(5)(a) of the Act, and FRML refers to those considerations under s 15(5)(b) of the Act.
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SQU 6T fishery
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)5% /2.0 1.) =.-T% 31. .27 =.16"7) 72)75 & %=1.%6 4 -85)1 :% I$h + =%. @9 31.
)5% $$<I$ 4426100 710)-0"-09 2 9.26 2( 6H7(-0% -0 ;2(*% 1%, )5% =28) 3-;% 4%2.8 3.1/ 2:17) 1 18
. @90 $$ IS A ,"-6UG=1.) =.-THE 28 2;2-(2:(% 3.1/ %P U2(206 "§)1/& 62)2 2==%2. /1.%
8)2:( .209-093.1/ 2:1") 1 1$)1 1 & <=%. @9 1;%. )5% =28) 3-;% 4%2.84

50 52.-2)-10 -0 %G=1.) ;2("% 2==%2.& /18) -03("%OTH6 =4 ;2.-2:(% 4%2.1)114%2. T2)75 (%;h(&P
)5t 3-85%.4 -& 8%28102( 206 72)75 720 3(*7)" 2)% &-90-3-720)(4 :%)PUHO 4%2.& " 2:(h # ,"-6 (3% 31.
2:1%) 10% 4%2.) &=220 107%) 206 )5%0 6-4) )58 %;%.4 &, *-6 8%2810 -& :28%6 10 ?52) 2/170)& )1 2
0% §)17@%  %72"8% 13 )5% &51.) (-3% &=20 206 .2=-6 9.1?)5 13 &, "-6) -) -& 01) =18&-:(% )1 %&)-/2)%
)5 :-1/288 =.-1. )1 )5% §)2.) 13 204 3-85-09 8426108  1.%1;%.0 )5% :-1/28& -07.%28% .2=-6(4 6" .-09
)5% 8412810 28 )5% &, *-6 9.1 206 )5%0 6%7.%28%& )1 (1P (h3%(& 2& )5% 20-/2(& &=220 206 6k

8 St 52.-2: (% 02)".% 13 72)75% -& 2(81 -03(* %0746 :4 82610 7(18" %8 %727 8% 13 &2
(-10 -0)%.27)-1084  2:(% 71/=2.% 200"2( .%=1.)%6 (206-09&) &, -6 72)75 (-/-)& " # &
18)-/2)%6 842 (-10 /1.)2(-)%ED 206 3-85%.4 7(1&".% 62)%& "3 %-)5%. ).-99%.%6 :4 )5% 1.

-1("0)2.4 2-)56.222( 3.1/ )5 3-85%.4% &-0T% + | A &)-/2%6 £1.)2(-)4& 52:% %CTHEHE )5k
UE=HT-2((4 -0 %2.(%h. 4%2.& %7278 13 )5% "0=.%6-7)2:-(-)4 13 &2 (-10 :472)75) 206 )5% )-/%
)26%0 )1 .%7%-3% 1091-09 ;%8&%( 1=%.2)-108& 62)2 %, *-.%6 )1 %G).2=1(2)i 8)-/ 2)8A

® Sullivan.K.J., Mace.P.M., Smith.N.W.McL., Griffiths.M.H., Todd.P.R., Livingston.M.E., Harley.S.J., Key.J.M., &
Connell.A.M. (2005). Report from the Fishery Assessment Plenary, May 2005: stock assessments and yield estimates;
Ministry of Fisheries.
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Table 1 SQU 6T fishery statistics

fishing SQU 6T SQuU 6T sea lion estimated closure
year TACC (t) catch (t) FRML Mortalities' date

5 3-85%.4 226 01) 133-7-2((4 7(18%6 -0 $$I$ A 0678).4 ;1(*0)2.-(4 2)56.42 /18) ;%&%E@ 10  2.75 $$ 4

D o6k )5 =4.2)-102( (20 )5% 345%.4 226 7(18%6 10 + 2.75 $$8 2540 )5% 71%0) 427546 + 842 (108  -95 1*.).*(-09-0
=-( $$8 2(1?%6 31. 710)-0"%6 3-85-09 -0 206 %8)2: (-45%6 2 &%=2.2)% =.17%6" % 31. %4)-/2)-09 &%2 (-10 /1.)2(-)-4& 48" ()-09 -0 )5t 8+
71.)2(-)% -06-72)46h  -&5%.& 526 ;1("0)2.-(4 ?-)56.220 3.1/ 262) )5% %06 13 "0

© o6%. )5%  =%.2)-102( (20 )5 3-45%.4 26 7(18%6 10 2.75 $% 2540 )5% 7170) 427546 N2 (1084 1713 ==w(
S(09-0 = $$ &%) 26-6%)5% $$8I$  =%.2)-102( (20 206 2(12%6 31. 710)-0" 46 3-65-09 -0 =.1;-6-09 -07-6%0)2( 722)" 48 6-6 01)
WGTHHE A 068).4 -)56.47 3.1/ )5k 3-85%.4 <%31.% )5%4 U275%6 )5%  1*.) 48)2: (-65%6 /1.)2(-)4 (-/-) 26 %)-/2)6 *8-09 5% =.17%6" .%4é
&) 1%)-0)5% $$81$  =%.2)-102( (204

-45H.8 ;1(*0)2.-(4 2-)56.%7 3.1/ )5% 3-45%.4 *=10 %275-09 )5% < 20-/2( 10 = $$<h
€0 $$<15 )5h 226 -0)-2((4 &%) 2) + 20-/2(8 206 )5%  -0-&)h. 7518% )1 -07.%28% )5-& /-618%2610 )1 <8 10 )5t = 26-& 13 )5%.% :%-09 2 &, *-6

")-(-42)-10 1==1.)"0-)44 -85-09 526 =.27)-72((4 TH2&H6 14 %2.(4 24 $$ A

5t /)516 13 6%)%./-0-09 )5% %)- /26 /1.)2(-)-4& 13 &2 (-108D ;2. 1;%. 5% 5-8)1.4 13 )5% 3-65%.4h O %2.(4 4%2.& 6%)%./-02)-10 13 &%2 (-10
Z1.)2()4 228 =286 10 1:8%.5%. 62)20 P5h.%26 )54 *&h 13 & -0 %7HO) 4%2.8 6" ()& -0 3%P &2 (-10 /1.)2()4& %09 1:8%.;%6h 5"& H7HO)
BHE)-Z 206 /1.)2(-)-46> 2.5 = 28046 10 2 =.16M)%. /-0%6 &).-0% .2)% = 2646 10 2 &%;%0 4%2. 2;%.29% 13 1:8%. ;%. 62)24

New Zealand sea lion

504 & %P %2(206>% 10(4 %06/ -7 =-00-=46) =.-/2.-(4 177%..-09 -0 %? %2(206>%
"1 0)2.7)-7 L1OW) ?-)5 &/2(( 0"/ :%.& =.%8%0) 2(109 )5% &17)5%.0 =2.)& 13 )5% 1")5 &(2064 5
/20124 13)5% = .%%6-09 =1="(2)-10 13 )5-& &=H7-%& 177".& 10 )21 &/2(( :.4%6-09 &) ".110%.- %4 2)
"062% 206 06%.:4 §(206& -0)5% *70(206 &(2068 5% "70(206 &(206&2.%62 1.(6 %.-)29%
2,420 6% -0 =2.) )1 )5% =.%e%07% 13 :.4%6-09 71(10-%8 13 )5k boas2(( z 609 =1="(2)-10
281 %G-8)k 10  2/=:%(( &(206 8% -O".% #  5W.% 2.% O1 %8)2:(-45%6 .11@%.-%& 10 )5% %
12(206 /2-0(206 ")5% - W%6-09 10 )5% )291 7128) 2.% )11 32 -0 0"/ :%. )1 7(288-34 28 20
8)2: (-85%6 . 110%.48  %/2-08 13 8%2 (-108 31706 -0 )5% 1.)50 17)5206 52)52/ &(206& &" 99%E)
)5-8 §=W7-48 228 107% /1. % ?-6%E=. %26k

® A sea lion exclusion device or SLED consists of a metal grid inside the trawl net that allows squid to pass through into
the net cod-end while directing a sea lion and other large bycatch species (such as sharks, rays, etc) out through an
escape hatch at the top of the net.
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< 50 & 7(288-3%6 "O6%. & "8t 13 )5% 2.-0% 2//2(& .LWN)-10 7) + 282
“threatened speciesF 10 )5% :28-8 )52) )5%.% 2.% 2 (-/-)%6 0"/ =%. 13 =.%46-09 71(10-48 "32%. )520
3U# 06%. )58 7(288-3-72)-100 )5-& &=U%T-%& -& 7108-6%.%6 01) -//%6-2)H(4 )5.%2)%0%6 2-)5
1G)-07)-10D = ") -& =1)%0)-2((4 ;" (0%.2:(% )1 =1="(2)-10 6%7(-0%  %=2.2)%(4D )5% 528 2(81 %0
(-8)%6 28 E;"(0%.2:(4F :4 )5% 0)%.02)-102( 0-10 31. )5% 108%.;2)-10 13 2)*.% 206  2)".2(

WELT.THE " #h O6%. )5 -0)%.=.9)2)-100 2 &=7-4& (-8)%6 28 ;" (0%.2: (% -& 7108-6%.%6 )1
04 327-09 2 E5-95 .-4@ 13 %G)-07)-10 -0 )5% ?-(6F4

50 31.29-09 .209% 13 34/ 2(% )52) -052:-) )5% "70(206 &206& 720 UG)H06 1;%. $$
@/ h  %7T%0) &)"64 528 851720 )52) I/ 2(k 2.9 )5% 6%=1E) 206 (1L09%S) 6-;-09 1)2.--68 "h2. %6
82(84 31.29-09 37.)5%. 3.1/ )5l-. :.%%6-09 .11@%.-%& )520 204 1)5%. &2 (-104 5% "70(206
8(2066 31.29-09 9.17068 .%=.%8%0) )5% &1")5%.(4 (-/-) 13 )54 .209%) 206 )5%.% 2.4 -06-72)-10&
)52) )58 -& 2 /2.9-02( 52:-)2) 31. )54 206 7(18% )1 )5M-. =548-1(19-72( (-/-)8 1 /-)-92)% )5H
40 13 3-85-091.%(2)%6 /1.)2(-)4 10 )54 =1="(2)-100 )5% 1;%.0/%0) -/=1846 2 02%)-72(
7-(h 3-65-00 %G7("4-10 L10% 2.1706 )5% "70(206 &(206& -0 + )1 =.1)%7) /21. :.%%6-09 2.%28 13
)5% §%2 (108 O ++ D)S% "7@(206 &(206& 2.-0% 2/./2( 207)"2.4 228 %8)2:(-45%6 ?-)5-0 )5-&
82/% 2.%2 2-)5 )5% §2/% 710).1(& 10 3-85-004  5-& 2.%2 :%72/% =2.) 13)5% "70(206 &(206&! 1)"

252 2.-0% %&%.;% -0 2072.4 $$ b %2 (-10& 2.% )26%0 28 3-45-09 :472)75 17)a-6% 13 )5%

02")-72( /-(% %G7("§-10 LL1OM

")e-6%)5%  027)-72( /-(% %GT(*&-10 L1OWD )5%.% 2.% /204 27)-3% 71/ /%.7-2( 3-85%.-%& 31.

:2.-178& §=%7-%80 -07("6-09 2..1? &,"-64 5l 3-85%.4 -& %(;%6 )1 277170) 31. /18) &%2
(-10 :472)75P %8)-/2)%6 /1.)2()-%& -4 &%2810 2.% 85120 -0 2:(% 4 0 266-)-10 )1 ) &2
(108 2.% @010 )1 =% 17728-102((4 )2@%0 2& :472)75 -0 )5% ) 510-) &72/=-) (27@ /27@%.%()

1.209% 17954 206 &1%)5%.0 ("% 5-)-00 3-65%.-%&h 5% 0"/ :%. 13 &%2 (-10& @-((%6 -0 )5%8% 1)5Hh.
3-85%. -8 72001) =% (-2:(4 %8)-/2)%6 6% )L )5% (1P (h;%( 13 1:8%.5%. 71;%.20% 5% .%%0 206

-/ 82 (-10 =1="(2)-10 Z16%( 61%& 01) )2@% -0)1 277170) 266-)-102( &%2 (-10 /1.)2(-)4 -0 1)5k%.
3-45%. %84 5% =.1=18%6 =.2)-102( (20 61% 01) =.1;-6% 2 /%7520-4/ )1 /2029%
-0)%.27)-10& %) U0 8%2 (-10& 206 1)5%. 3-85%.%8A 5% =%.2)-102( (20 -& 648-90%6 )1 /2029% )5t
82 (-10 -0)%.27)-108 -0 )5% &, -6 ).22( 3-45%.4 2.1706 )5% "70(206 &(20684

Department of Conservation sea lion pup numbers and population projections

S %=2.)/%0) 13 108%.;2)-10 " 1 # %8)-/2)W& ="= =.16"7)-10 2) }5% "70(206 &(206

L110%.-%8 %275 &"/ /%A "= =.16"7)-10 -& 643-0%6 28 2(( ="=& :1.0 2) :.%%6-09 2.%2& -0 )5k

"70(206 &(2068 "= =.16"7)-10 -& 6UW)H./-0%6 14 /2.0 .%72=)".% WE)-/2)% 13 (-;% ="=¢ 2)

- W6-09 2.%28 10 )5% §2/% 624 13 )5% 4%2. %275 §428100 ?5-75 71-07-6% 2-)5 )5% %06 13 )5

="==.00 &426104  (( @010 6%26 ="=§ 2(&1 2.% .%71.6%6 206 )2@%0 -0)1 2771"0) 2540 72(7"(2)-09
"==.16"7)-104

¥ S $$<I$ )1)2(="= =.16"7)-10 %8)-/2)% -& 20-/2(& "-07("6-09 )5% $$8 %8)-/2)% 13
8 <="=43.1/ 2/=:%( &Q206# 206 )5% $$<I$  "7@(206 &(206& )1)2( ="= =.16"7)-10 %&)-/2)%
"2)51%) )5%  2/=:U(( &(206 )-/2)6 ="=8k -& $ +20-/28°h 5%.% 2(81 528 WO 2 /2.0%6

" Chilvers.B.L., Wilkinson.l.S., Duignan.P.J., Gemmell.N.J. (2005). Summer foraging areas for lactating New Zealand

sea lions, Phocarctos hookeri. Marine Ecology Progress Series 304, 145-157.

& Chilvers.B.L., Wilkinson.1.S., Duignan.P.J., Gemmell.N.J. (2006). Diving to extremes: are New Zealand sea lions

(Phocarctos hookeri) pushing their limits in a marginal habitat?. Journal of Zoology 269 (2006) 233-240. Zoological

Society London.

O 5(hE A $$ A %2 (-10 .%&%2.75 ).-=)  "7@(206 &206&) 1;%/:%. S $$< )1 %:."2.4 $° $$ 4
0=":(-&5%6 .%=1.)0 %=2.)/%0) 13 108%.;2)-100 24 $$ A  ==A
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6%7(-0% -0 ="= =.16"7)-10 0"/ :%.& 2) )5% -9".% 13 -95) &(206 =1="(2)-10 "10% 13 )5% "76(206
8(206 .9%6-09 71(10-6#0 3.1/ 2.106 -0 ++<l+ )1 -0 $$<I$ D2 6%7(-0% 13 < HA

8% 1 7108-6%.& )5% 6%7.%26% -0 ="= =.16"7)-10 2) )5% "76(206 &(206& 13 2==.1G-/2)%(4
8$H &-07% ++ " 2:(h D 7L("/0 #)1 :% (-08%6 ?-)5 2 71..%=106-09 (1? 71°0) 13 I/ 20k
= %8%0) -0 )5% :.U%6-09 2.%2& Sh 5.0 078" 2( /1.)2(-)4 %:;%0)& 1777..%6 -0 )5% *7@(206 &(206&
SR)PURO  ++ 148 206 $$ 1$<) P5H.%:4 5-95%. )520 & 2( 0"/ :%.& 13 26"()& 206 ="=& 6-46L O
:."2.4 ++ 2 §90-3-720) /28& /1.)2()4 %:%0) 1777 .46 ?5%.h:4  26"()& 206 R<$H 13 )5k
£+ 1+ 8281056 ="=6 6-46 % 5% /200 13 )5-& 7151.) P%.% )5%.431.% "06%.1.%=.%8%0)%6 -0 )5%
D 6-09 /20 =1="(2)-10 -0 $$8!$ 206 $$ I$< 28 )5%4 27546 %=.16"7)-;% 20%  -95 ="=
Z1.)2()4 28 261 177°.%6 -0 $$ 1$ 206 $5 IS8 5% 6%7(-0% -0 ="= =.16"7)-10 &"99%R)& 2
6.1= -0 /2)".5% /2% 1. 2 6Y%7.%28% -0 ="==-00 .2)%h  5%)5%. )5-& -& 2 31.%82: (% .%&=108% )1
6-8628% 1. 1)5%. 710).-:")-09 327)1.& D -& 1=%0)1 , "%8)-10 206 528 01) : O 6%/ 108).2)%6 " 2:(h #

8 1 528 72")-10%6 )52) 710)-0"%6 =1="(2)-10 6%7(-0% 71" (6 (%26 )1 )5% 266-)-10 13 201)5H%.
LT2(-3. 31, 8%2 (108 )1 :% (-8)%6 28 2 )5.%2)%0%6 &=7-%ED 01) 10(4 10 )5% :28-& 13 :%-09 .209%
8).-T)H6 =) 2(81 10 )5% :28-& 13 %G5-:-)-09 &(1? I 9.26" 2( 6%7(-0% A

Methods to estimate NZSL total population size

8 5-(1 )5% 31((1?-09 =2.29.2=5 6-47" 84 2.%2& 13 7107%.0 2-)5 %&)-/2)-09 &2 (-10 =1="(2)-10
0"/ :%.8 228%6 10 200"2( ="= 71"0)& -) -& -/=1.)20) )1 01)%)52) )5% .40 206 -/ Z16%( &6 )1
288%88 )5% ;2.-1"6 52.;%8) 710).1( ."(%& -0 $$8 "206 6-47"88%6 -0 6%)2-( -0 ==%06-G # 61% 01)
(4 10 =.10%7)%6 &%2 (-10 =1="(2)-10 &L  2)5%.0 -) -& :26%6 10 ="= =.16"7)-10 %8&)-/2)%& 31. )5%

"70(206 &(2068 &%2 (-10 =1="(2)-10 206 %G7("6%& )5% 2/=:%(( &206 =1="(2)-10 31. ?5-75 )5h.%
& (-/-)H6 2;2-(2: (1 -031./2)-104

Table 2: By season, the Auckland Islands pup birth estimates (Chilvers 2006), the annual percentage
change, and total sea lion numbers estimated from the pup births using the multipliers in Breen and
Kim (Appendix 2). Columns show the median estimate, the 5th and 95th percentiles, and the 20th
percentile.

Auckland Islands population size estimates using Breen and Kim
(2006a,b) model (excluding Campbell Island population)

Season Pup births| %change| Median 5%) 95% 20%

19 Unusual mortality of New Zealand sea lion, Phocarctos hookeri, Auckland Islands, January—February 1998: report of
a workshop held 8-9 June 1998, Wellington, and a contingency plan for future events. Compiled by Alan Baker.
Department of Conservation Wellington NZ, 1999.

11 Chilvers pers comm. Decline in pup numbers appears greater than can be attributed to disease events alone.
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88  0)5%=28))5% 2(%& 206 (%)75%. Z16%( P26 "&H6 )1 72(7"(2)% %E)-Z2)k& 13 )5% )1)2( &%2
(-10 =1="(2)-10 &L% 2) )5% "7@(206 &(206& 3.1/ )5% 20072( ="= 710)&  L1?%;%. )5% %)
2:2-(2:(%-031./2)-10 & )52) )5%  2(%& 206 (%)75%. / 16%( "06%.%E)-/ 2)%E )5% =1="(2)-10 206
)58 %8)-/ 2)%& 720 =% /1% 277" . 2)%(4 1:)2-0%6 809 72(77(2)-108& &"==(46 :4 .%%0 206 -/ 206
O7("6%6 26 ==%06-G A 5% $$<I$S /%6-20 U8)-/2)% 13 &2 (-10& 2) )5% *70(206 &(2068 : 2846
10 .W40206 -/ -& 2 (108" 2:(% #

Interim management objective for the New Zealand sea lion population

8 S0, )5% =28) 6%7264) 20072( 1=%.2)-102( =(20& 52;% :WHO -/=(h/%0)%6 )1 /-)-92)% )5%

U378 13 3-45-09 10 )5% =1="(2)-104  5%&h =(20& 52;% 317" 86 =.-/2.-(4 10 )5% *&%

13 2 3-85-09 . %(2)46 /1.)2()4 (-/-) " #)1 7108).2-0 )5% )1)2( 0"/ =%. 13 842 (-10 72=)" .%& ?-)5-0

2 =2.)-7"(2. 3-65-00 4%2. )1 2 :-1(19-72((4 277%=)2:(% (6;%(A 5% 287 1:0%7)-;% 13 )5% =(20& -& )1

2((1? )5% 3-85%.4 )1 710)-0"% )1 1=%.2)% *0)-( )5k & JH2T5H6A ) )5-8 =1-0)) )5%
3-65%.4 /24 =% 7(18%6 %;%0 -3 )5% 526 01) -%H0 3" ((4 )20%Oh

8< 540 &))-09 2 "06%. & <" # 13 )5% 7)) -) & 2==.1=.-2)% 31. )5%  -0-§)%. 13

-§5%.% )1 7108-6%. )5 :.126%. (9-4(2)-3% =.1;-4-108 6%2(-09 ?-)5 3-45-091.%(2)%6 /1.)2()4 13
= 1)W7)%6 &=U%7-Weh  5-& -07("6MU& )5% 7.-)h.-10 31. %E)2:(-45-09 2 26-/"/ ((1?2:(% -/-) 13

4500 %246 1.)2(-)4 " - #06%. 2 =1="(2)-10 Z2029%/%0) =20 " #=".4"20) )1
5% 2.-0%  2//2@ .LWN)-10 7) + A O 6%)h./-0-09 2 - 3L 2 &=WTME )52) <&
92L%))%6 28 E)5.%2)%06F *06%. 2 "§"75 28 )5 #)5% 31((12-09 7.-)%.-10 -& =.487.-2%6 -0

5% 2.-0% 2//2@% 1710 T) + K

"In the case of any threatened species, the level of fishing-related mortality
should allow the species to achieve non-threatened status as soon as reasonably
practicable, and in any event within a period not exceeding 20 years."

8 & 77..%0)(4 :%-09 6%;%(1=W6 4 1 :7)-) -& "O7(%2. P5%0 &"75 2 =(20 ?-(( %
/=(h/H0)6h  0)-( 2 % -0 =7 -85 ?-(( 710)-0"% )1 /2029% -0)%.27)-10& :%)PH0
).22(%.& 206 &2 (-10& -0 "06%. =%.2)-102( (2084 O )5% 2:8%07% 13 2 )5%  -0-&)%. 13

-85%.- % /24 )20% 1)5%. /%28" 8 SHIES% 7108-6%.8 0%7%E82.4 )1 37.)5%. 2;1-6) .%/%64 1. /-)-92)i
)5t - /=27)& 13 3-845-09 10 )5% %(%; 20) =.1)%7)%6 &=U7-%& "06%. & <" #':#13)5% -85%.& 7) ++ 4

8 ~1)1)5% $$81$ %2610 )5% /2029%/%0) 1:0%7)-3% 261=)%6 -0 1=4.2)-102( =(20& 31. )5%
3-45%.4 317" 4%6 10 7108).2-0-09 3-85-091.%(2)%6 &%2 (-10 /1.)2(-)-%& )L 2 (h;%( )52) .%)2-0%6

)5% %G-8)-09 0"/ :%. 13 =.4%6-09 (172)-108) 206 2((1P%6 =1="(2)-10 &L% )1 -07.%28% 2-)5 )54 2-/ 13
/1;-09 )54 &=%7-%8 )122.68 2 BOL01)5.%2)H0%6> 8)2) "8 2-)5-0 2 $ 4%2. )-/%13.2/% =4 -07.%28-09 )5%
0°/:%. 13 - W%6-09 &) )1 33 0=.27)-TH -85 528 01 6-.%7) 2:-(-4 )1 .-09 2:17) 20 -07.%28%
-0)5% 0"/ :%. 13 842 (-10 =.%%6-09 (172)-108 )5.1795 /2029%/%0) 13 )5k 3-45%.44 & &"75)
45 §1795) /1.% %G=(-7) 1:(%7)-;%& -0 $$8 31. /2029-09 82 (-10 -0)%.27)-10& -0 )5%

$$8I$  =%.2)-102( (204

8 ¥750-72(  1.6-09 .1°="  # 71/=.-4%6 13 450 1 D &, -6 3-45-09 -06"8).4
= 98340)2)- ; e ) -06%=%06%0) &7-%0)-8)& 206 %0;-.10/%0)2( 9.1 =8 P28 %&)2:(-45%6 -0 %2.(4
$$8 2-)5-0  -45% )1 %G2/-0% %&%2.75 3-06-09& 206 &7-%0)-3-7 Z2))h.& .%(2)-09 )1 :472)75
13 )50 A

12 Gales, N.J., and Fletcher, D.J. (1996). Abundance, distribution and status of the New Zealand sea lion, Phocarctos
hookeri. Draft Document Dated 7 October 1996. Department of Conservation, P.O. Box 10-420, Wellington, New
Zealand, pp 384

11 of 50
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For 100- and 20-year runs respectively, to have bycatch managed to produce a 90%
likelihood, for each year, of either the population being at or above 90% carrying
capacity (K) or the population being at or above 90% of where it would have been in
the absence of fishing.
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50 1:067)- 3% =.1;-6%8 2 7.-)%.-10 31. %;2("2)-09 2)%.02)-;% /2029%/%0) &).2)%9-%& 233%7)-09
82 (-108) -07(*6-09 &%))-09 13 &2) ;2.4-00 (h:%(E& 0 )5% 6%;%(1=/%0) 13 =%.2)-102( (20&
8-07% $$81$ 020"/ 2. 13 8).2)%9-%& 52;% =40 %G2/-0%6 2-)5 .%&=%7) )1 )5-& -0)%h.-/ /2029%/%0)
1:0%7)- ;%) 206 2.% 6-67"8&%6 -0 &" -&%, "%0) §%7)-108 13)5-& A

Legal framework
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resources to meet the reasonably foreseeable needs of future generationsP 206 Eavoiding,
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13 3-85%.-%& .%&1".7%& -& 6%3-0%6 2& Econserving, using, enhancing, and developing fisheries
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5%.% -& 20 1:(-92)-10 )1 =.1;-6% 31. )5% "&% 13 3-&5%.-%& .%E&1".7%&D ?-)5-0 )5% =2.2/%)%.& 13
6"8)2-02:-(-)4h 0 )5% 710)%G) 13 2 52.;%8&)2: (% &=%7-%ED )5-& .%, "-.%& ")-(-82)-10 )1 177". 2) 2 (%;%(
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3-65%.47 61%& 01) %, "2)% )1 /2G-/ "/ "&29%F "Squid Fishery Management Company Ltd v Minister
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< 7)-10 < 13 )5% 7) &4)& 1) )5%  -0-8)%.5& .1(% -0 /2029-09 )5% %33%7)é 13 3-85-09 10
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5% -& 01 31. )5% 2) =WHOR 1 -& 77..%0)(4 6%;%(1=-09 2 6.23 4
7)-10 <" #=.1;-6% 2()%.02)-3% /%7520-6/8 )1 /2029% )5% %33%7)& 13 3-65-091.%(2)%6 /1.)2(-)4 10
)5% ) 8)2)-09 )52) ES-TO )5% 2:8%07% 132'S  T0)5%  -0-&)h. /24D 23)h. 7108"()2)-10 2-)5 )5k

3 squid Fishery Management Company Ltd. v Minister of Fisheries; Court of Appeal 2004 (CA39/04), paragraph 77.
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14 Squid Fishery Management Company Ltd. v Minister of Fisheries; Court of Appeal 2004 (CA39/04), paragraph 79
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<< There is uncertainty associated with the model used in 2003 to assess the sustainability
of the harvest control rules (producing FRMLs for a given season). The information relied
upon when presenting the options contained in this paper is the best available information at
this time. The information principles under s 10 of the Act state that the Minister should take
a cautious approach when information is uncertain, unreliable, or inadequate.

2006-07 SQU 6T SEA LION OPERATIONAL PLAN PROPOSAL

Summary of proposal

< 45 =.1=18%8 )1 -/=(h/%0) 2 0%? =%.2)-102( (20 31.)5% $$ $ 3-45%.4 )1
7108).2-0 )5% )1)2( 0"/ =%. 13 8%2 (-10 /1.)2(-)-%& 292-08) 2 =.%6MH)h./-0%6 b 54 =.1=18%6
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S)PUHO  T(H& 8 $206 8 $0-07("6-09 )5h 262=)-3% (% " 13 #))5%8% . " (%8
2.5 20808806 -0 $$8 2-)5)5% .U%0 206 -/ /16
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Calculation of a fishing-related mortality limit (FRML) for 2006-07
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18)-/2)8 28 20 -06YG 13 =1="(2)-10 &L%) 2& 6-.%7) %8)-/2)-10 13 0"/ :%.& 13 26"() &%2 (-10& -&
52/=%.%6 14 )5%-. =%.-16-7 31.29-09 ).-=& 2) 8424

26D A" ++ # 2(77(2)-09 (-/-)& )1 )5% 2((122:(% 5"/20 7278%6 /1.)2(-)4 13 7%)27%20& 206 =-00-=%6&k Marine
Mammal Science 14f 18 A
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72029%/%0) &).2)%9-%& "52.;%8) 710).1( ."(h&# 292-08) )5% -O)%.-/ /2029%/%0) 1:(%7)-;%  Soak
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# "(% UB"07108&).2-0%6 3-845-09> 2) 5-&)1.-72( 200" 2( 2;%.29% 3-85-09 %331.) 13
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-4 8$<) :%-00 52(3 )5% %G=(1-)2)-10 .2)% 138 $? 206

i) 320, 330, 340, 350, 380, and 390, being 2, 3, 4, 5, 8 and 9, times the
respective exploitation rate of Rule 310*';

64 "(h U 20 262=)-3% ." (% -0 )5% &%0&% )52) )5% =%./-))h6 Z26-/"/ %G=(1-)2)-10 .2))
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9.%2)%. (18) 3-85-09 %331.) "71/=2.16 )1 200" 2( 2;%.29% 3-85-09 %331.) 13 )128 J%)PUH0 +
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The 2003 modelling work of Breen & Kim (2006a, b) explored simple variants of the NZPBR rule. In this work, the NZPBR rule
was simplified so that it could be evaluated within the model without reference to the Gales and Fletcher model. In the modelling
work, this rule was named Rule 310, where “3” denoted this rule family and “10” denoted 1.0 times this interpretation the NZPBR
rule. Other variants were explored by Breen & Kim (2006a)*: for instance, Rule 305, which gave exactly half the bycatch limit
(exploitation rate) of Rule 310, and Rule 320, which gave twice the bycatch limit (exploitation rate) of Rule 310.  *.)5%. ;2.-20)&
?-)5 5-95%. :472)75 N %G=(1-)2)-10 .2)%& ?%.% %G=(1.%6 ?-)5 "=)1  )-/%&)5% %G=(1-)2)-10 .2)% 13 “(% 8 B
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Table 3 - Rule performance against key indicators, from the base case projections from Breen and

Kim, 2003
1 $t ¢ [ C )T *Tg W w 0 # 161 1, #
1 V4 o # &1,
# #
2 .
3
$

Crit20: Whether the number of mature animals in the population in a specific year are either above 90% of K or
above 90% of the numbers that would have occurred with no fishing, evaluated over the first 20 years of each run
only with a pass level for this index of 90 000 out of 100 000 projection-run years.

" Crit100: Whether the number of mature animals in the population in a specific year are either above 90% of K or
above 90% of the numbers that would have occurred with no fishing, evaluated for each of the half million years in a
set of runs, and that it should be true for least 90% of years, ie 450 000 out of 500 000 projection-run years.

’ Nmat/K: the median of the numbers in the final year of each run expressed as a percentage of K - pass level for this
index is 90% of K.

® Lost fishing effortk )5% /%6-20 "13 )5% < $$$ . "0&# 13 )5% /%20 )1?¢& (1&) )5.1795 )5% 1=%.2)-10 13 )5% 52. ;%6) 710).1(
(% 67.-09 )5% .70 "26 2 /%2&".% 13 718) )1 )5% 3-65-09 -06 " &).44) )5-& -& -28%6 10 2;%.29% 200" 2( 3-65-09 %331.) "
)17?28# 7106"7)%6 67.-09 )5% 4%2.& + ! $$84 ) -& 01) =188&-:(% )1 6%)%./-0% =%.7%0)29% 13 )12& (1&) 2) )5-& &)29%)

D "0(%8& )5% Z16%( -& ."0 292-0 ?-)5 3".)5%. -06-72)1.& -07("6%64

" $.31./207% 13 (& 8 $206 8 $6101) 2==%2. %G=(-7-)(4 -0 )5% $$8 .%%0 206 -/ .%&"()&A

" Seasons closed: the median % of seasons closed early through the operation of the harvest control rule during the run.

¥ Max bycatch (100 yr runs)()5% /%6-20 13 /2G-/ "/ 200"2( :472)75 -0 %275 ."0A

® Mean annual bycatchk )5% /%6-20 13 /%20 200°2( :472)75 -0 %275 ."0A

Criteria used

5% ,"2)-7 0;-.10/%0) 1.@-09 .17= 6%;%(1=%6 2 &%.-%& 13 7.-)%.-2 )1 288%&& ?5%)5%.
1. 01) )5% ;2.-1"& 52.;%8) 710).1( .= (%& &2)-&3-%6 )5% -0)%0) 13 )5% -0)%.-/ /2029%/%0) 1:C%7)-;%
") For 100- and 20-year runs respectively, to have bycatch managed to produce a 90% likelihood,
for each year, of either the population being at or above 90% carrying capacity (K) or the
population being at or above 90% of where it would have been in the absence of fishing#.

8 Ph.-2 "8%6 -0 )5% / 16M%((-09 )1 268%8& P5H)5%. 1. 01) 2. " (% 526 275-%;%6 )5% /2029%/%0)
1:007)-3% 13%. 2 (2.9% 0"/ :%. 13 /16%( ." 080 -07(" 6%6K

24 .1;-6% 31. 20 -07.%28% -0 )5% &%2 (-10 =1="(2)-10 )1 /1.% )520 +$H 13 72..4-09
722274 "K# 1.)1 2-)5-0 $H 13)5% =.1=1.)-10 13 K )52) ?1"(6 52;% 0 2))2-046
-0 )5% 2:8%07% 13 3-85-09P

-4 1)2-0 )5% (h;%(& -0 "28) 2-)5 +$H 7%.)2-0)4) 1;%. $14%2. 206 $$14%2. =.1(%7)-10
=4.-168 "Crit20 206 critL00) .%&=%7)-; (44

74 )20 2 /%20 0"/ :%. 13 /2)" % 20-/2(8 )52) ¥GT'%6%6 +$HK "crit Nmat/K#HD -0 )5%

7106 <$ 4%2.8 13 $$14%2. =.10%7)-10 ."0& ")1 2((1? 31. ="-(6!"= 13 0"/ :%.& -0
B%=()%6) 54=1)5%)-72( =1="(2)-108& 1;%. )/
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8-6% 3.1/ )58 )5. 4 =.-/2.4 7.-)%.-2D %;2("2)-10 13 )5% 52.:%8) 710).1( ."(%& P28& /26%
"8-09 2 (2.9%. &"-)% 13 =%.31./207% -06-72) 1.8 (&1 %(2:1.2)%6 5%.% 2.% )5% /%6-20 13 /%20 200" 2(
= 472)75 -0 %275 /16%( . 0D 206 )5% /%6-20 13 /2G-/"/ 200"2( :472)75 6".-09 $$ 4%2. =.1(%7)-10
7080 =1="(2)-10 (%;%( 2) )5% %06 13 $$ 4%2. ."08& 26 2 =.1=1.)-10 13 K "Nmat/K#) 206 )5% =}.7%0)29%
13 3-65-09 &%2810& 7(18%6 2& 20 -06%G 13 718) )1 )5% 3-85%.44 5% (1P%&) 0"/ :%. 13 20-/2(& 28 2
=.1=1.)-10 13 K "nadir/K# 2))2-0%6 6" .-09 )5% =.1(%7)-10 . " 0& P28 %G2/-0%6D = *) &512%6 ;%.4 (-))(h
6-33%.307% =%) P%%0 52.;%8) 710).1( .* (& " +! SHH 5%07% -& 01) 6-87"84%6 3" .)5%.A

Results

< (( 52.3%8) 710).1( ." (& )%&)%6 =26846 )5% crit20 206 Nmat/K 7.-)%.-2) ?5-(h 10(4 (i
"*07108).2-0%6 3-85-09% /2.9-02((4 32-(6 )5% Critl00 7.-Y6.-24  2:(% 8 2(&1 85128 )5% %;2("2)-10& 13
)5% .209% 13 -06-3-6"2( 52.;%&) 710).1( ."(%&) 31. %275 13 &%:;%0 @%4 =4%.31./207% -06-72)1.8
"07("6-09 )5% )5.4% 31./2( 288%68/%0) 7.-)h.-28 Crit20 206 critl00 &517 )5% &/ 13 4%2.& -0
=.10%7)-10 ."0& 5%0 )5% 7.-)%.-10 228 ZWh Nmat/K -& =.%E%0)46 S%.% 2& )5% /%20 13 )5%
6-8).-:")-10 31. )5% =2.2/%)%.A Lost fishing effort -& 20 -06-72)1. 13 (18) 3-65-09 %331.)P 01) (18)
;%07 % 5% 1)5%. -06-72)1.8 2.% )5% /%6-20 13 )5% 6-8).- *)-10 31. %275 -O6UGH

Rule 0 ! "01 3-85-09% %" ()& -0 2 =1="(2)-10 2) + H 13 K 10 2;%.20%) : *) ?-)5 /26-/"/ (18)
3-45-09 %331.) " $$H# 206 01 &2 (-10 :472)75) =4 6%3-0-)-104

Rule 1 U ""07108).2-0%6 3-85-09 U 71/=2.%6 )1 5-8)1.-72( /%20 3-65-09 %331.) :%)P%%0 +
206 $$8# 54 ."(% 32-(h6 )5% Critl00 -06G :4 $h  HD :*) &"77%883" (4 =288%6 )5% 1)5h. )21
70620 %20 206 /26-/"/ :472)75 UGTh6%6 )518% 31. 1)5%. " (%& 7108-6%.2:(4 "HG7(*6-09 )5%
= (W %E=-) )5-& 5-95%. 1472)75) )5% =1="(2)-10 *06%. )5-& . " ( 2))2-0& R+ HK 10 2;%.29%
67.-09 $$ 4%2. =.10%7)-10 .08  5-& ." (% &512%6 )5% (1P%E) (;%( 13 (18) 3-65-09 "$H 7(1&".% 206
826108 7(18%6D = 4 6%3-0-)-10#4

Rule 305 U "2==.1G-/2)-09 52(3 )5% %G=(1-)2)-10 .2)% 13 )5% $$ !$8 B 5§ (%
=28806 2(( )5% 7.-)%.-2 31. 20 277%=)2: (% /2029%/%0) &).2)%944 5% =.1=1.)-10 13 K 2))2-0%6 ?2&
+ 4 HL (51795 /%20 20072( 206 /2G-/"/ :472)75 228 h(2)-;%(4 (1?) )5% .%E).-7)-10& 10
3-45-00 4331.) P%.% 5-950 2)  H 13 &%2810& =.%/2)" .}(4 7(18%6 206 2 .1"95 2==.1G-/2)% 13 < H
(18) 3-85-09 %331.) &

+  Rule 310 U "2==.16-/2)-09 )5% %G=(1-)2)-10 .2)% 13 )5% $$ !$8 B 58 ."(% =288%6
2(( )5% 7.-)h.-2 31. 20 277%=)2: (%h /2029%/%0) &).2)%944 5% =.1=1.)-10 13 K 2))2-0%6 228 +<H : ")
(1&) 3-45-09 %331.) 228 &)-(( .%(2)-;%(4 5-95 2) < H 13 8428108 =.%/2)" .}(4 7(1846 206 2==.1G-/2)%(4
8 H (18) 3-45-09 %331.)4

$  Rule 320 U "2==.16-/2)-09 )?-7% )5% %G=(1-)2)-10 .2)% 13 )5% $$ !$8 #5470
=208%6 )5% )5.%% 277%=)207% 7.)%.-24 5% =.1=1.)-10 13  2))2-0%6 228 +8H 10 2:%.29% ?-)5 2
726-/" 7 206 /%20 2:%.29% 20072( :472)75 13 < 206  20-/2(8) M&=%7)-;%(4h 18) %3L.) -& (8&
)520 52(3)52) 13."(%h 8 $ ?-)52==.1G-/2)%(4 A H 31.%4910%)1?& 206 8H 13 &%28108 =.%/2)" .%(4
7(18%64

'8 The actual performance indicators estimated in the 2003 Breen and Kim model (Table 3) are number of tows lost,
rather than percentages of tows. The estimated percentages of tows based on the 2003 model should therefore be
regarded as rough approximations when interpreted as projections of performance in 2006-07. No information is
currently available that would enable the average percentage of tows lost to be estimated. This would require additional
model runs with additional indicators. This applies to interpretation of lost effort (tows) across all rules as described.
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Rule 4 U "262=)-3% ."(h#h  5-& ." (% =268%6 )5% &"8)2-02:-(-)4 7.-)%.-24 5% =.1=1.)-10 13
2))2-0%6 P28 +8i<H 10 2;%.20% 2-)5 2 /26-/"/ 206 /%20 2;%.29% 200"2( :472)75 13  + 206 <
20-/2(8) SE=UT)-;H(4h  18) %33L.) & 2==.1G-/2)0%(4 H 13)126206 H 13 4428108 7(18%64 (%

22820 2.3-).2.4 . (% 6%; %(1="%6 67 .-09 )5% $$8 /16%(-09% 0 266-)-10 )1 )5% .%7%0) ="= 71"0)&D -)
7108-6%.& )5% /%20 ="= 13 7170)& 3.1/ +++)5.1795 $$8) 206 71/=2.%& )5% .%7%0) (%;%( ?-)5 )5-&

2.(%. (6;%(h  5%0)5% .2)-1 -& 10%) )5k §)5% 82/% 28 )52) =.16"7%6 14 (%8 $ P5%0 )5Y%
2)-1 - (%88 )520 10%) )5% 4 8/2((%. )520 )52) =.16" 746 :4 "(% 8 $P P5%0 )5 .2)-1 HGTIHEE
10%) )5% 8 9.%2)%. )520)52) =.16"TH6 4 (68 $h 5-&."(%h -& &1/%)-/ %8 T2((%6 E262=)- ;UF
-0)52) )5% 42 ;2.4-093.27)-10 13 )5% =1="(2)-10 &L -07.%28-09 28 )5% =1="(2)-10 -07.%28%&

206 6%7.%26-09 2& =1="(2)-10 6%7.%28%&A

Rules 330 to 390 U "2==.1G-/2)-09 )5.%% )1 0-0% )-/%& )5% %G=(1-)2)-10 .2)% 13 )5% $$ !$8

B 275 13 )5UE% " (& =268%6 )5% )5. W 277%=)207% 7.-)%.-24  5-& &=%7)."/ 13 8.8 8 . (%8
2((178 )5% =1="(2)-10 )1 2))2-0 2 .209% 13+ 4 H)L + & H K 10 2;%.29% 5% mean %G=%7)%6 200" 2(
2472)75 27.188 2(( 8%;%0 13 )5%8% . " (%8 "06%.91%& 2 %(2)-;%(4 &/2((-07.%28% 3.1/ )1+ &2 (-108)
512%;%. )5% /26-/ "/ 2;%.29% 200" 2( 1472)75 "0 2 $$14%2. ."0 13 )5% / 16%(¢ -07. %288 3.1/
)1 < 28 )5% %G=(1-)2)-10 .2)% -07.%28%8 3.1/ 8 )1 + )-/%8&)52) 13 "(h8 $h  )-(-62)-10 :%0U3-)&
O%0%.2((4 -07.%28% 2-)5 &" 774883 % -07.%28& "= )5.1795 " (% 8<$ -0 )%./& 13 %8)-/2)%6 -07.%28% -0
2;2-(2:(% )18 " 2:(h 88 12%;%.0 )5% /290-)"6% 13 )5%&% -07.%28%& "0"/:%. 13 )1P& 92-0%6#
6-/-0-85%8 28 )5H “071/% (2.9%.) 206 )5%.% 2==h2. )1 % ;%.4 (-))(% *)-(-42)-10 92-0& %4106
2:1%).*(h 8 $

8  Cusp Rulel 4 6%3-0)-100 )5% *&= "(% /2G-/-L% &2 (-10 :472)75 )1 )54 %G)%0) )5%
31./2( 288%88/%0) 7.-)h.-2 28817-2)%6 2-)5 )5% -0)h.-/ /2029%/%0) 1:C%7)-3% -& 2(/18) ;-1(2)%6)
)50%.031.% )5-& . (h =288%6 )5% %;2(*2)-104 5% =.1=1.0-10 13 2))2-0%6 P2& + 4 H 10 2;%.29%
/%20 /2G-/" 7 206 /%20 200%2( :472)7513< 206 + 20-/2(& W&=%7)-;%(44  18) 3-65-09 %331.) -&
8(-95) 26 10(4 $4 H 13 8426108 2.% 7(18468  O(4)5% .-) $$ 7.-%.-2 & 7(18% )1 %-09 ;-1(2)6H

50 & 20817-2)%6 ?- )5 (b 206)5% (%8 ;2.-20)& 2.% =.10% )1 /-§-0)%.=.%)2)-10 : 4
81/% 8)20%51(6%.8& 28 .%=.%6%0)-09 )5% (-@%(4 0"/ :%. 13 &2 (-10& )52) 2-(( =% @-(%6 -0 204 9-;%0
2.5 5-(h )5% .-95) 5206 71("/0 13 2:(% 8 -& (2:U((46 28 )5% /%20 :472)75 -06-72)1.) -) -&
6-33-77() )1 =.10%7) )5% (-@%(4 &%2 (-10 :472)75 31. $$ !$ D 28 -0 204 &=Y%7-3-7 4%2. )5% ;" (0%.2: (%
=1="(2)-100 %331.) 206 -0)%.27)-10 .2)t% 2(( ;2.4 &1 )5% =188-: (% 1472)75 31. 204 9-3%0 4%2. 528 2 ;%.4
2.6l .200% 5% -06- 72)1 22("0 -0 2:( 8 P-(( :% )5% UG=UT)H6 ;2("% 31. :472)75 -0 2 9-3%0 4%2.
10(4 -3 )5% 5 "(0%.2: (% =1="(2)-10 -& @010 )1 =% 0%2. )5% (109 )%./ 2;%.29% 13 / 16%( . " 08

< 0 .%92.6)1)5% 5-95%. (% 8 ;2.-20) ."(%& )52) =.16" 7% 5-95 & )5% /%20 2002(
2472)75 -& /75 (%8 )520 )5% bo5% 8= .T(h "<$ 20-/2(831. $$ 1$ #4517(6 01)
=0 Y= 48%0)H6 28& UG=UT)HE :472)75 28 -) -& =.10K7)%6 )1 =% .%275%6 0(%&& )520 10% 4%2. -0 $$h 5%
/%20 20072( :472)75 "06%. )5% "&=."(h-& + &2 (-108 1;%. $54%2..70&" 2:(% 8

J(2)%6 206 /1% &b.-178 %..1. -& )1 -0)%.=.%) )5% & "06% (b 206)5% "(%8
:2.-20)8 28 .%=.%6%0)-09 )5% 0"/ =%. 13 8%2 (-10& )52) 71*(6 % &"8)2-02:(4 )26%0 28 :472)75 10 2
710)-0"-09 :26-84 5% 31. 10% 4#2. 26/-)4 01 &°75 0)% 0)2)-100 28 )5% 2==(-72: (%
=.16"7%6 "06%. 2 ."(% 2-(( 75209% 31. 4%2. )1 4%2. 2& ="= =.16"7)-10 75209%8 )5% /%20 200" 2(
- 472)75 204 10% 4%2. -& 9%0%.2((4 /™75 (%84 )520 )5% " 2:(% 8 206 :%72"&% )5% 21 *06207%
13§, -6 2-(( =.%;%0) )5 (-/-) 2%-09 .%275%6 &1/% 4%2.8 "We=W7-2((4 2) 5-O5%. &

;%0 13 )5% )P%(;% 52.;%8) 710).1( ." (& %G2/-0%6 §2)-843-%6 )5% -O)h.-/ /2029%/°%0)
1:007)-;% 104 (% "*07108).2-O%6 3-85-09# 32-(%6 )1 82)-834 )5% &=7-3-%6 7.-)h.-24 5% / 16%((-09
G%. 7-8% %G&%0)-2((4 851 2%6 2 710)-0" "/ 13 =188-: (% 52.;%) 710).1( ." (& )5%  -0-8)%. 71" (6 2==(4
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0 )5h =.1=18%6 =%.2)-102( (20 )52) O%#6 )1 :% 7108-6%.%46 -0 (-95) 13 )5% “&= "(%) )5%
878)2-02:-()4 1:047)-3 W &, *-6 *)-(-42)-10 1==1.)" 0-)-%&) 206 -031./2)-10 *07%.)2-0)4

Breen and Kim model status

5% ,"2)-7 0;-.10/%0) 1.6-09 .1°=" § 7 27TTH=)%6)5% WO 206 -/ /16%( -0

0% $$8 28 )5% :%8) 2;2-(2:(% -031./2)-10 31. -0;%E)-92)-09 /2029%/%0) 13 )5% -0)%.27)-10&

206 2%%0 )5% =1="(2)-10 10 )5% "7@(206 &(206& 206 )5% 45%.4% 5% /16%0

6-47°6%6 -0 ==H0B-G D P2& ;%P6 4 . 20%( 116/200 20 -06%=%06%0) =1="(2)-10

--1(19-6) 206 Z16%((%.0 -0 $$8 3h St %4258 71/ /%0)e %% )52) )5% Z16%( 228 13 B5-95

&7-%0)-3-7 , "2(-)4> 206 6-6 01) &"99%8) &%.-17& %..1.6 -0 )5% .40 206 -/ 2==.12754  1?%;%.)
116/20 -06-72)%6 9.1 066 31. 727)-10 25%0 261=)-09 )5k / 16%(k

+ S W40 206 -/ /16%( P28 6M;%(1=%6 : 2646 10 &%2 (-10 =1="(2)-10 62)2 /26% 2;2-(2: (%
4 1 -0 275 $$8% 1.9 .%7%0) -031./2)-10 52& =186 &1/% ,"%&)-10& .%092.6-09 7%.)2-0
284" /=)-108 206 =2.2/%)%.& 846 -0 )5% 1.-9-02( Z16%(A ))& U)W/ :%. $$  /%H)-09 )5%
6-67"84%6 2.%28 13 "07%.)2-0)4 -0 )5% .40 206 -/ Z16%( =2.2/%)%.& 206 284" /=)-10&
206 7107("6%6 )52) ?5-(t% )5% Z16%( %/ 2-08 )5% :%&) 2;2-(2: (% -031./2)-10 31. *&% -0 )5% =.1=18%6
$$ IS =%.2)-102( (2002 5-95%. (%;%( 13 727)-10 -& %, *-.%6 -0 &%(%7)-09 2 52.;%8) 710).1( . " (% 31.
)5% $$ 1 3-65-00 4%2. )520 -0 =.h;-17& 4%2.84 28 13 "07%.)2-0)4 .2-8%6 2) )5%  =)%/ :%.
$$ /1%)-09) -07(" 6%

24 5% %46 )1 -071.=1.2)% 266-)-102( 62)2 )52) 52;% = %71/% 2;2-(2:(% &-07% $$8 206 )1
Jh5-8% )5% Z16%( &)."7)".% )1 W)k, U3(%7) 1. 77..%0) "06%.8)206-09 13 &2 (-10
=1="(2)-10 6402/-78  O7%.)2-0)4 2.-8%& =%72"&h )5% 0%? 62)2) 206 &1/% 1(6 62)2
)52) 2%.% 01) /26% 2;2-(2:(h -0 $$8 ") 3%/2(% 3%7"06-)4) ML 2(h &".3-;2(0 ="=
=.16"7)-10 1. %2.(44) .2-8% , "%8)-10& 2:17) Z16%( &)."7)".% 206 / 16%((-09 751-7hA

-4 56 $$ ="= =.16"7)-10 -& (1?%. )520 O%2.(4 2(( /%6-20& 13 /-0-/"/ ='=
-06-72)1.8 3.1/ )5% $$8 Z16%(-09 .%&" (&) &" 99%8)-09 )52) 284" /=)-10& /26% 2:1")
="= =.16"7)-10 -0 )5% /16%( =.10%7)-10& 6-6 01) 2(1? &*33-7-%0) ;2.-2:-(-)4k  5h
(~@%(4 %33%7) -& )52) )5% 7"..%0) Z16%( 72001) =.1=%.(4 .%=.16"7% )5% 6%7(-0% -0 ="=
=.16"7)-10 &%0 .%7%0) (44

74 56 (1?7 $$< 206 $$ ="= =.16"7)-10 %&)-/2)%& & 9ME) 2 6%7(-0% -0 )5k
=1="(2)-10P 6%=%06-09 10 )5% 02)".% 13 )5-& 6%7(-0% 206 )5% ;2.-2:-(-)4 13 KD )5k
7107("8-10 226%6 10 )5% $$8 /16M%()52) )5% =1="(2)-10 -& O%2. K -& 012 (‘&4 7%.)2-04

64 5t 2;2-(2: (% 62)2 206 /16%( 61 01) 2(1? 2 9116 %8)-/2)h 13 6%08-)416%=%06%07%
31. )54 =1="(2)-10h 5% 7°..%0) Z16%( 268" /% )52) 6%08-)416%=%06%0TH -&
UG=%68%6 -0 ="= =.16"7)-100 ?5%.%2% -) -& =188:(% )52) )5%.% -& 2(&1 6%0&-)4!
BU=%06%0T -0 &".;-;2( .24 5% Z16%( P17(6 525% )1 % .%8)."7)".%6 )1 288%E&
)5-8

Ot WP 62)2 10 (2WIEH2810 ="= /1.)2(-)4 01) 2;2-2:(% -0 $$8) &"99%8)E )52) ="=
71)2()4 -6 /1.0 52.-2:(%)520 )52) 72=)".%6 -0 )5% $$8 /16%(-09 21.0 :28%6 10(4
10 %2.(418%2810 Z1.)2(-)4h 1% ;2.-2:-()4 &517(6 =% 2((12%6D )5% (-%(4 %33%7) 13
575 ?1(6 % 20 -07.%28% -0 )5% .2)% 13 32-(".% 31. )5% $$!4%2. 7.-)h.-104 58

% The Aquatic Environment Working Group is convened and Chaired by the Ministry of Fisheries and comprises
MFish, DoC, industry and environment representatives.
0 Copies of the Goodman review are available on request from the Ministry of Fisheries.
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217(6 6" % )5% 0"/ :%. 13 ." (W& /%%)-09 )5% &"8)2-02:-(-)4 7.-)4.-2) 206 )5 &=
217(6 WT1/% &1/% (12%.10" /%46 (% 1 /1.% =.%7-6-10 720 :% =.1;-6%6
2)51%) 3*.)5%. 21.@0 512%;%. -) & ;%.4 (-0%(4)52) "(h&2:1:% 8 $ ?1°(6 :% 2) .-4@
13 32-(-09 )5% &"8)2-02:-(-)4 7.-)h.-24

3 S /16%( 288" /% S1/19%0%1"& 6402/-78 206 :472)75 .2)W& 27.18& 2(( 31°.
110%.-%8P )5%.% 2.% 01 62)2 2;2-(2:(% 10 &=2)-2( 6%)2-(& 2=2.) 3.1/ )5% .11@%.4!
=737 ="= T170)8h 5% %3M7) 13 1472)75 /24 % 9.%2)%. 1. (& )520 )5% / 16M(
= %6-7)8 31. 2 &=47-3-7 .11@%.4) 6%=%06-09 10 &=2)-2( 6402/ -78

o 1/% "07%.)2-0)4 -& 7.%2)%6 =4 E-/=(6/%0)2)-10 %..1.F )52) 22& 01) /16%%6K )5%
%G27) 0"/ :%. 13 &%2 (-10& 72795) %275 4%2. -& 01) @01?0) 206 /24 :% 5-95%. 1.

(1?%. )520 )5% 2500 )5% 3-85%. 4 -& 7(L8%6h
54 66-)-102( 8%2 (-10 /1.)2(-)4 -0 1)5%. 3-85%. % 206 -0 228 01) / 16%(%6H
# %0 M -/ 27001246946 )52) )5k-. 6%7-6-10 )1 (-0 )5% &".;-32( .2)% 13 26" ()& )1

72)".)4 22 32?%6 206 )52) 3%)".% /16W(& &517(6 2==.1275 26() /1.)2(-)4
6-33%.%0)(44

0 ,"-6 331.) 206 &%2 (-10 72)75 62)2 /24 52;% %0 -/=%.347) 31. )5% =%.-16& )1
25-75 )5% / 16%( P28 3-))6H

o St/ 16M%( 264" /%8 )52) 2;%.29% &).-8% .2)% %/ 2-08 )5% &2/% 31. )5% 3-))-09 206 )5k
= 10%7)-10 =528%8K %7%0) %&)-/2)%& 13 &).-0% .2)% & 99%8) 2 =188 (% -07.%28% 1;%
)-/H) 25-75 1 (6 72" &% / 16%( =.10%7)-108 )1 *06%.%8)-/2)% /1.)2(-)44

(¢ 5t/ 16% (8 %8)-/2)t 13 .2) 13 =1="(2)-10 -07.%28% "lambda 1. Rmax#) -& (1?%. )520
UG=UTYHOR  5-& /24 % 2 M&() 13 Z16%( /-818=47-3-72)-100 206 /16M%( =.1(%7)-10&
724 % 71, %6=106-09(4 )11 =&~/ -8)-Th

$  0266-)-10)1 "07%.)2-0)-4& -0 )5% / 16%( .%&" ()8 7107%.08& 52;% :%%0 .2-8%6 ?-)5 )5% &=%7-3-7
21.6-09 13 )5% 842 (-10 -0)h.-/ /2029%/%0) 1:(%7)-;% N &78)2-02:-(-)4 7.-)%h.-2 "206 7108-8)%074 ?-)5
8)2)")1.4 1:(-92)-108# 292-08) ?5-75 )5% ;2.-1"& 52. ;%) 710).1( ." (h& 52;% W0 288%88H6H

%06-09 3%.)5%. %:;2(*2)-10 :4 )% ) )S%e% 2.%28& 13 "O7%.)2-0)4 2.% )1 %
27001?(%69%6 -0 (-95) 13 )5% E-031./2)-10 =.-07-=(h&F -0 & $13)5% 7)  5Ua% =.-07-=(k& .%, *-.%
67-6-10 /20%.8& )1 7108-6%. 204 *07%.)2-0)4 -0 )5% 2;2-(2: (% -031./2)-100 206 )1 :% 727)-1"& 25%0
-031./2)-10 -& "07%.)2-00 "0.%(-2: (% 1. -026%, "2)%h  1.%1;%.D)5% 2:8%07% 13) 1. 204 "07%.)2-0)4 -0)
204 -031./2)-10 §517(6 01) =% "8%6 2& 2 %2810 31. =18)=10-09 1. 32-(-09 )1 )2@% 204 /%2&".% )1
275-%;% )5% =".=18% 13)5%  7)h

Breen and Kim model results for 2006-07

0 $$8)5% W0 206 -/ Z16%( 228 846 )1 6%)h./-0% 52.;%8) 710).1( ." (h& 25-75 /%)
)5% &8)2-02:-(-)4 7.-Jh.-24 5% .209% 13 =188-: (% &31.)5% $$ 1$ 3-45%.4 82610
52;% U0 6%.-3%6 :4 -0="))-09 )5% 2;%.29% 13 )5% $$ 1$< 206 $$<I$ ="= =.16"7)-10 %8)-/2)%&
3.1/ )5% "70(206 &(206& " 2:(% D 71(*/0 #-0)1)5% /2)5%/2)-72( %, "2)-10& 71..%6=106-09 )1
1275 52.;%) 710).1( ."(%h 5% Z16%( -)%(3 52& O1) %h0 "=62)%6 &-07% $$8 )1 -071.=1.2)% /1.%
J7%0) 62)2 206 1(6%. 62)2 01) /26% 2;2-(2:(h-0 $$84  5-& .2-84& , "%&)-108 2:17) Z16M%( &)."7)" %
206 / 16%((-09 751- 7%
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8 2:(h 85178 )5% =18&-:(% $$ '$ % )52) W&*() 3.1/ )5% 52.;%8) 710).1( ." (&
D88MEA6 T4 )5% U0 206 -/ L16%( 2& /%K)-09 )5 -O)h.-/ /2029%/%0) 1:0H7)-;H  1)%0)-2(

831.)5% $$ 1$ &%2810 .209%3.1/ $)1<$ &2 (-1084  1)%)52) )5%.% -& 2 &=%7)." / 13 3-O%.
6-;-8-108 13 *(% 8 ;2.-20)& O1) 85120 "0 ."(% 84 <) 8 D %)7# )52) 2(&1 =.1;-6% =18&-: (% 1=)-10&
)5%  -0-&)h. 717(6 261=) 31. $$ 1$ A 5% 9.%4 &526%6 ." (& -06-72)% )518% ?5-75  -&5 7108-6%.&
“068) /) )5%  -0-8)%.8 £)2)")1.4 1:(-92)-108A

Table 4 - Calculation of estimated FRMLs under 14 harvest rules using latest pup production
estimates. Equations further detailed in Appendix 1. The grey-shaded text indicates the range of
rules which MFish considers realistic options available to the Minister in light of statutory
obligations in the Act.

Estimated FRML (numbers rounded)

Rule

"% $ 01 3-85-09 "$ &2 (-10&#
" (% 8%< 892 (-10&

(
"%8 $ << %2 (-10&

"% 8%2 (-10&
"8 $ $+ &2 (-10&
" (% 88% 8%2 (-10&
%8 $ 8%2 (-10&
"% 8<$ 8 &2 (-10&
%8 $ 8 &2 (-108&
%8 $ 8 8%2 (-10&
%8 $ 8%2 (-10&
"(h 8+$ + 8%2 (-10&
%= (% <$ 842 (-10&

"% 010% "07108).2-0%6 3-&5-09

Scope of management interventions for the 2006-07 season

5061.%)-72((4D )1 /%) )5% -0)h.-/ /2029%/%0) 1:Ch7)-;% 31. )5% $$ !$ 3-85-09 8426100 "=

)1 <$ &%2 (-10& 717 (6 =% )2@%0 -0 S20%6 10 )5% &= (W 5-& 2==.1275 ?1"(6 /W) )5%
878)2-02:-()4 7.)%.-2 206 =%./-) )5% /18) 3-85-09 ")5% &= (% .%&"()& -0 10(4 $& H 13 8428108
7(1846 6% )1 )54 “0-00 4275%6 U 2:(h 88 12%;%.D =%./-))-09 *)-(-62)-10 13 )5% &, "-6

3-45%.4 -)51") )5.%2)%0-09 &"8)2-02:-(-)4 13 )5% &2 (-10 =1="(2)-10 61% 01) /%20 )5% -0-&)h. -&
S,7-%6 )1 261=) 2 "g=  "(h 2==.1275% 5% 17.) 13 ==%2(-0)5% ,"-6 -G5%.-W& 728% 528
01)%6 )52) 2 &"8)2-02: (% 52.;%8) 2==.1275 -§ 01) 20 277%=)2: (% 224 )1 /2029% 2 )5.%2)%0%6 &=%7-%8)
206 )52)f

“Given the underlying uncertainties involved in exercises of this sort, any
MALFIRM § T chosen is likely to carry some degree of risk (perhaps
negligible) to the population in question. Optimum usage does not equate to
maximum usage. We are not aware of a simple method by which risk on the one
hand can be balanced against utilisation advantages on the other. A precautionary
approach to the required balancing exercise is open to the Minister””.

< 0)5% 710)%G) 13 )5% 7"..%0) &)"2)-100 )5% /16%( 528& 01) %0 &" :8)20)-;%(4 "=62)46 &07%
$$8h & 2 .U&"() )5%.% -& "O7%.)2-0)4 "8 =2.29.2=5 +# 1;%. &h;%.2( Z16%( =2.2/%)h.8° 5% $$8
288%88/%0) 13 )5% €)2)*& 13 )5% 842 (-10 =1="(2)-10 -0 .%(2)-10 )1 KD 206 )5% %G27) -/=27) )52)

%! paragraph 77, CA39/04.
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3:45-001. %246 /1.)2(-)4 52& 10 )5% =1="(2)-10 ?5%.% 1)5%. ;2.-2:(%& &"75 2& %0;-.10/%0)2(
8)17528)-7-)4 /24 01) =% Z16%((H6 277" .2)%(4h  %=2.2)%(4) )5%.% -& O%h6 31. 727)-10 -0 -0)h.=.%)-09
Z16% %8"(& 31. 2 =2.)-7°(2. ."(W )1 Z10-)1. 27)"2( &%2 (-10 /1.)2(-)}%& 292-08) )5% !
10-)1.-09 %8)-/2)%6 /1.)2(-)}%8 (-%& "=10 268" /=)-10& 2:1") )5% %33-7274 13 & 206 )5%
18)-/2)-10 13 &).-@% .2)% 13 8%2 (-10& %OTL*0Mh.84 5.5 -& &":8)20)-2( ;2.-2:-(-)4 -0 %8)-/2)h& 13
U33-7274 206 &).-@% .2)% O 266-)-100 )5%.% -& 2 0%%6 31. 727)-10 7108-6%.-09 )5% 612072.6
).%06 -0 %8)-/2)%6 ="= =.16"7)-10 206 1:%.2(( =1="(2)-10 206 )5% UG)%O) -3 204D 13 (109 )./
-/=27)& 10 &%2 (-108 2.-8-09 3.1/ 3-85-09 27)-;-)-h&) P5-75 -& 1")&-6% 13 /16%( .%&" ()& 1. /10-)1.-09
7428 e

72( 0"/ :%.8 13 842 (-108 2.% 72=)" %6 -0 1)5%. 3-85%. % =%8-6% 1=%.2)-09 2.1706

)5% *70(206 &(206& -07("6-09 ) §72/=-) &1")5%.0 = ("% 25-)-09) 51@-) /276%.%() 206 1.209%

179544 5% & 2 (12 (;%( 13 1:8%.;%. 71;%.29% -0 )5%&%h 1)5%. 3-65%.-%eA -85 7108-6%.8 )5-&

266-)-102( 842 (-10 /1.)2(-)4 17)&-6% )5% &71=% 13 )5% 1=%.2)-102( =(20 )1 =% 2 72"8% 31. )5k
-0-8)%. )1 %GH.7-8% 727)-10 -0 6. /-0-09 )5% (%;%( 13 )5% A

47788-10 3.1/ )5% ZW0-0910 %)/ . $$ -06-72)%6 )52) -3 )5% Z 16%( 228
"=62)%6) )5% "= 21°(6 :% 2 (1?%. 0"/ :%.46 ."(% )520 )5% 77..%0) 8+ D 206 ?1(6 52;% 2
71..%8=106-09(4 (1?%. A

Proposed harvest control rules for the 2006-07 season

-85 27001 (46948 )52)) ?5-(h & .209-00 1)PUH0 <<)1 &2 (-10& 31.)5% $$ !
$ 3-85-09 4%2.) 2.% 7108-6%.%6 4  -85)1 :%8) /%K) )5% &)2)")1.4 7108-6%.2)-10& "06%. )5% 7)) 2
2-6%. .209% 13 83.17 $)1 <$ %2 (-108 §2)-834 )5% /2029%/%0) 1:0h7)-;%& %8)2: (-65%6 31.
&2 (-108 -0 )54 3-45%.4) 206 )5%  -0-&)%. 528 )5% 6-47.%)-10 )1 75118% 20 2-)5-0
)5%8% (-7 -)&h

" 45 7108-6%.8 )52) 31. )5% $$ I1$ 3-85-09 4%2. 52.;%8) 710).1( ."(%& 9.%2)%. )520 (b
8 %" 13 #2.% -07108-8)%0) 2-)5 )5% -0)%0) 13 & <" # 13 )5% 7)) P5%.%:4 )5%  -0-8)%. -&
S, "6 )1 %2, -0 /-06 )5% =".=18% 13 )5%  7) )1 2;1-6) .%/%64D 1. /-)-92)%h )5t %33%7)& 13 3-65-09
H(2%6 £1.)2()4 10 204 =.107)%6 &=%7-%8A  "(%& 9.%2)%. )520 8 $ .M&*() -0 .%(2)-;%(4 &/ 2(
07.%28%% -0 ")-(-42)-10 1==1.)"0)4 -0 )h./& 13 3-45-09 1==1.)"0-)-%& 92-0%6D :") 2((1? 31.

=.19.%68-;%(4 9.%2)%. (%;%(& 13 &%2 (-10 /1.)2(-)4 28 %G=.%&A%6 -0 )5% " 2:(%6 8206 # (%
8 $=.10%7)4 20 8-/-(2.)1)52) 48" ()-09 3.1/ )5k "(h" 26 )52) P28 "8%6 -0 )5%
345%.4 =.-1.)1 $$84 -85 7108-6%.8)52) 31.)5% $$ !$ &%2410 & (1?%. )520 <<

"HeT()-09 3.1/ "(h8 $ =.1;-6% 31. (1? (h;%(& 13 8%2 (-10 :472)75 206 -07". ;%.4 5-95 (18&K& )1
3-45-00 1331.)) 206 2.% .%&).-7)-3% 13 )5% *)-(-62)-10 1:(%7)-;%& -0 )5% 3-85%. 44

+$ 1)5-0 )5% :.126 &=%7)."/ 13 £3.1/ <<)1 D 5-95%, & =.1;-6% 31. 9.%2)%.
")-(-42)-10 ?5-(% :%-09 P(( ?-)5-0 )5% .209% 13 52.;%E) 710).1( ."(k& ?5-75 Z%k) )5% -O)h.-/
72029%/%0) 1:0%7)-3% 28 268%84%6 =4 )5% W0 206 -/ /16M(A & 2) )5 (1?%. %06 13 )5k

8E=W7)."/ =.1;-6% 31. 9.%2)%. 28&".207% 13 &2 (-10 &"&)2-02:-(-)4 206 =.1;-6% 31. (1?%. (h;%(& 13
&,"-6 ")-(-42)-104

" b P28 "&%6 )1 &%) )5% 0)5h $$ 1$< 206 "0-)-2(4 $$<!$ 3-45-09
826108 0 710).28) )1 )5% 52.5%8) 710).1( ."(%& -0 )5% (% 8 32/-(4 "(h  -& 6%.-;%6 ?-)5 2
3("7)"2)-09 =.1=1.)-10 13 )5% =1="(2)-10 )2@%0 2& :472)75 .%(2)-;% )1 ="= =.16"7)-10 %8)-/2)he
(b -& /1% .%8=108-;% )1 )5% I.-8@) =18%6 )1 )5% &2 (-10 =1="(2)-10 ?5%0 ="= =.16"7)-10 -& 2)
(17 (h;%(& 71/=2.%6 )1 )5% (-0%2. %G=(1-)2)-10 .2)%& 133%.%6 -0)5% (% 8 32/-(4h  10;%.8%(4 "(b
& /1% U8=1083% ") 262=)- ;% )1 3-65-09 1==1.)"0-)-4& P5%0 ="= =.16"7)-10 -& 2) 5-95 (%; }(s
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5% $$ 1$ 06%. (b " &%2 (-108% -& 2 %67)-10 3.1/ )5h $$<I$ (%
"+ #) 12-09 )1 )5% 3.)5%. 6%7(-0% -0 ="= =.16"7)-10 .%=1.)%6 31. )5% $$<!$ 4%2.) 206 )5%
UE=108-3%02)".% 13 *(% )1 75209%% -0 ="= =.16"7)-104

" 45 0146 )52) -0 )5%1.4 1)5%. E262=)-;%F ."(k& 71°(6 :% Z16%((%6 )52) .1%)2-0 )5%
UE=108-3% 752.27)%.-8)-7& 13 "6  :7) 2.% %-)5%. Z1.% 1. (he& 7108%.32)-1% 1. WG2/=( (% -
B6%.-;%6> 3.1/ "(h 8 $0 1) 717(6 %, "2((4 :% B6%.-;%6> 3.1/ 204 ."(h -0 )5% "(%h 8 2/-(4 )
= U8H0)) 512%;%.D 01 1)5%. E262=)-3%F . (W& 52;% <O 26848846 292-08) )5% &" &)2-02:-(-)4 7..-)h.-24

+8 B8U8E/0) 13 %275 52.;%8) 710).1( ."(% "&-09 )5% %0 206 -/ /16%( 284" /%6 )52) 2
E=7-37 "% ?17(6 % 7518%0 206 265%.%6 )1 31. 2) (h28) 3-;% 4%2.84 5% =.4;-1%6)P1 & 52;%
U717 /%06%6 )5% 261=)-10 13 "(% )1 &%) B -1Te -85 26;-Th %G=(-7-)(4 OL)46 )52)
)5%  -0-8)h. 13 -85%.-& &51" (6 710)-0"% )1 261=) )5-& ."(% -0 71/-09 4%2.& &" (%7 )1 .b;-%? 10(4
P50%.% 284" /=)-10 13 )5% /16%(-09 ?1.0 "06%.=-00-09 )5% /2029%/%0) &).2)%94 %;2(*2)-10
3.2/%21.0 2.% ;-1(2)%6) 1. )5% Z16%( -)8(3 & 31706 )1 =% -0%..1.4 -85 OL)%& )52) 25-( )5%.% -&
"07%.)2-0)4 2.1706 /16%( =2.2/%)%.& 206 =.1(%7)-108) )5% /16%( 528 O1) :%%0 6%)%./-0%6 )1 :% -0
%..1. 206 )5% &7-%0)-3-7 26374 -& )52) -0 )5% 2:8%07% 13 1)5%. /16%((-09 -) -& 4281027 (% )1 *&% )5%

%0 206 -/ Z16%( 25%0 268%88-09 .T(%& 31. &))-09 )5% $$ I$ A 45 -§& 01)
8=W7-3-72((4 W71/ /%0609 )52) "(h =% 261=)%6 31. $$ !$ D (%2:-09 )5%  -0-8)%. 6-47.%)-10 )1
75118% 20 0)5% .200% 13 << )1 D 512%:%. )5% .2)-102(% )1 261=) *(h 31.)5% $$ 1$
3-45-00 4%2. .%/2-08 ;2(-6k

¥ 45 OL)H& )52) 3-65-09 -06"8).4 §)20%51(6%.8& 52;% =.%;-1"&(4 -06-72)%6 )52) )5%
7-95) &) 2) <$ &2 (-10& A 5-& (-/-) 32((& ?-)5-0 )5% .209% 13 =18&-: (% &-0 $$ 1%
= 1=18%6 4 -850 2()51795 -) & §-90-3-720)(4 2:1;%)5% (¥ -0 )5% =28) )21 8%281084
13 <$ ?17(6 2((1? 2 5-95%. (h;%( 13 &, "-6 *)-(-42)-100 =) 2& 2 3-GH6 (-/-) )5-& 20%.02)-;% -&
01) .%6=108-;% )1 200" 2( 75209%& -0 ="= =.16"7)-104  1)%)52) -3 2 13 <$ 226)1 :% 261=)%6
275 4%2.D )5% %, -;2(%0) 52.;%8) 710).1( ."(% P1"(6 -O7.%28h ":%71/% (%e& 727)-102.44 3 ="=
0"/ :%.8 710)-0"% )1 6%7(-0%) 206 )5"& -) ?1"(6 01) :% 2 7108-8)%0) 2==.1275 1;%. )-/%  1)% )52)
)5% (109 )./ UG=4%7)%6 /%20 :472)75 3.1/ 2 7108)20) 13" <$ 72001) :% 6%)%./-0%6 3.1/ 204
:031./2)-10 45120 -0 2:(% 8) 1. -06%#6 3.1/ 204 -031./2)-10 7°..%0)(4 2;2-(2: (hh  h&=-)% )5-8) 20
13 <$-§ 20 1=)-10 2-)5-0 )5% .209% 2;2-(2:(6)1 )5%  -0-&)M.A

Impact of a FRML on interactions with other protected species

+< 5% §%2 (-10 720 -/=18% 20 *==%. (-/-) 10 )5% 2/1"0) 13 3-45-09 %331.) -0 )5k
3-85%.4 -3 )5 & %275%60 &" :(%7) )1 )5% *06%.(4-09 "*075209%6 2) 8 8 +
)100% &-07% )5% ++ 1+ 828108 5% 3-65%.4 281 -0)h.27)& 2-)5 &2:-.68h  -95h. & 2-((

(-0%(4 %&"() -0 .%(2)-;%(4 5-95%. (h;%(& 13 3-85-09 %331.)) 206 =188-: (4 5-95%. /1.)2(-)-& 13 &%2:-.68)
=2.)-7"(2.(4 ?5-)h 72==%6 2(:2).18& "01) (-8)%6 28 )5.%2)40%6# 206 25-)% 75-00%6 =%).%(& "?5-75 2.k
(-8)'%6 28 )5.%2)H0%6 *06%. 72)%91.4 U .209% .%8).-7)h6#  5a% 5-8)1.-72( -0)%.27)-10& 2.% &%) 17) -0

==106-G 8) 51?%;%.0 O1)% )52) )5% )-/% &b.-h& 13 1:8%.;2)-10& -& ;%.4 §51.) 206 )54 -) -& 01)
=188~ (% )1 6%)%./-0% ).%068& 1;%. )-/%  12%;%.0 )5% &).-@% .2)8 ":-.68 1 ) 124 -0  ==%06-G 8 8517
01 1:;-1"& .%(2)-1085-= -)5 %-)5%. )18 1. =.1=1.)-10 13 1:8%. ;%6 )18 206 -) -& 7(%2. )52) )5%.% -&
01 &-/=(h (-0%2. .%(2)-1085-= :%)P%%0 )5% 0"/ :%. 13 :-.68 1:8%.;%6 )1 52;% :%%0 @-(%6 206 )5%
0"/ :%. 13)178 7106 7)h64  5%&% 5-8)1.-72( 1:8%. ;%6 &).-8% .2)%& 72001) =% "846 )1 =.10%7) =18&-: (%
82:-.6 /1.)2()4-0 $$ 1$ "06%. 6-33.%0) &42 (-10 &

22 The fishing industry has not formally notified the Ministry of their preferences for any FRML limit applicable to the
2006-07; thus, assumptions for continued industry support for this 150 animal FRML option is conjectural.
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¥ 108-6%.2: (% %331.) 528 4O *06%.)20%0 -0 .%7%0) 4%2.8 )1 -03%8)-92)% /%)516& 13 .%6"7-09
W2:-.6 /1.)2(-)4 6.-09 ).22( 345-008 -85 %, -8 2(().22( ;HEA%(& 1;%.  /%)%.& -0 (%09)5 )1
-/=(h/%0) /2062)1.4 &42:-.6 /-)-92)-10 /%28 %&h 0 266-)-10) -06"8).4 52§ "06%.)26%0 ;1("0)2.4
/028" 8 )1 £2029% 1332( 6-6752.9%  5-(% -) -& 7"..%0)(4 )11 %2.(4 )1 6%)%h./-0% )5% %33N67)- ; HO%ES
13 )508% /%28" 8D -) -& 2(&1 "07(%2. 517 5-8)1.-72( 1:8%. 3%, .%71.6& 13 842:-.6 -0)%.27)-108 71/=2.4%
)1 77..%0) =1)%0)-2( /1.)2(-)-%& 017 )52) /-)-92)-10 /%2&" %8 2.% -0 =(27%4

+ -8)1.-72((4 )5%.% 528 2(&1 :%%0 2 (12 (;%( 13 /1.)2(-)4 13 %P %2(206 3". &%2(& -0 )5%
3-65%.4h  5-(%)5% %P %2(206 3". &%2( -& 2 =.1)%7)%6 &=%7-%&) -) -& 01) )5.%2)%0%6 2& )5%

=1="(2)-10 -& 26&%88%6 )1 52;% 2 /-0-/ "/ 13 &-G)4 )51"8&206 -06-;-6"2(&) ?5-75 -0 &1/% (172)-108& -&

-07.9%28-09 2) 1;%. <H =h. 4%2.0 206 :.%%6-09 52& %71/ /%07%6 10)5% 1.)5 &206 ¥ ' < 4

Impact of a FRML on the fishing industry

+ 50 &, "-6 ).22( 3-85%.4 528 WT1/% %P %2(206> :-99%8) 3-85%.4 -0 .%7%O0) 4%2.8) :1)5 -0
Jh./8 13 ;1(" /% 206 ;2("% 13 72)75h  99.%92)% &, *-6 %G=1.) ;2(*%& ;2.4 &90-3-720)(4 1:%. )-/%)
209-09 -0 .%7%0) 4%2.8 3.1/ | + /-((-10 -0 $$8)L 1  /-(-10-0 $$ " #  -)5-0 )5%
1;%.2(( &,"-6 3-85%.4 ").22( 206 (-9 2771708 31. 2.1°06 <H 13)5% )1)2( &, -6 A
,"-6 72)75 3("7)" 2% /2.0%6(4 21)5 %) PUh0 206 ?-)5-0 3-85-09 4%2.8) 206 )5%.% 2.% 01 .%(-2: (%
8)170 288%88/%0) 31.%728)8& )1 -06-72)% (-8%(4 &, "-6 2:"06207% =.-1. )1 2 O-;%0 &%28104 5%
18)2: (8546 -0 )5% =.1=18%6 =%.2)-102( (20 /24 (-/-) ")-(-42)-10 1==1.)"0-)4 206 .%&"()-09 72)75
31, 3-65%.8) 26 )5% 3-85%.4 /24 <% 7(18%6 14 Gazette 01)-7% 107% )5% & 6YH/%6 )1
52;% %0 .%275%6h

++ 00" 2( (206-098 " 2:(%h #52;% ;2.-%63.1/ .1795(4 $$$)11;%. 8 $$$)100% -0
JTHO) A%2.84 %, )S% =28) + §428108) 200" 2( 72)75 526 2;%.29%6 <  $ )100%& =
200"/ "< H 13 )5% B 5 228 %2756 -0 ("8) )5.90% &%25108 " ++8!+ ) ++ 1+< 206)
$$8IS #) 2-)5 WE)-/26 842 (-10 /1.)2()%E 13 8  $+) 206 W&=WT)-;%(4 -O %275 13 )5Weh
826108) -06-72)-09 20 "07%.)2-0 .%(2)-1085-= =%)2%%0 2))2-0-09 )5% 206 &2 (-10 :472)754

$$ 5l 82610 528 WO 3707)-102((4 7(18%6 %2.(4 -0 %-95) 4%2.& 2()51795 01) 2(( 2%.%
3L./2( T(18"% " 2:(h #  )5%. )520 )5% $$8!$  &%25100 )5% 528 %0 "06%.
72795) 275 4%2. §-07%)5% ++<l+ §%28100 1*))5% =1.)-10 13 )5-& 31.%4910% 72)75 2)).-: )22 (% )1 )5%

(-/-) & "07%.)2-04 5% 619 01) 2(?24& =18% 2 7108).2-0) )1 3-85-094

$ 1.%910% 72)75 31. 204 9-;%0 4%2. 2-(( 6%=%06 10 &h;%.2( 327)1.& -07("6-09 )5% (%;%( 13 )5%
)&, "6 2;2-(2:-()4 "&,"-6 72)75 I )14 -0 -0 )52) 4%2.) 206 )5% =.1=1.)-10 13 )14
22266 )5% 6-67170) §).-@% .2)% 5% 26;%.8% %7101/-7 -/=27) 13 (-/-)& -0 .78 13 .27
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Table 5 — Comparison to historical mean annual tows 1988-2003 (2 871 tows), for the range of
recommended FRMLs for the 2006-07 fishing year; max tows; lost effort (% tows) and lost export
value ($ mill) if avg squid abundance of 6t/tow, and if max squid abundance of 13t/tow; projected
proportion of TACC caught and fishery return based on current port price of $790/tonne (raw
product) given historical average squid catch rate, and historical maximum squid catch rate.

Harvest FRML max tows | Lost effort ? (lost % of tows catch @ 6t/tow catch @ 13t/tow
Control 403 | compared to 2871 histavg; lostvalue$ | (%TACC / $ mill) (% TACC/ $
Rule mill @ 6t/tow; and lost value $ mill @ mill)
13t/tow)

Rule 310 56 (@56 (¢ 16 ¢ 1 (¢
Rule 4 56 (@56 ¢ 16 7 (¢
number 150 16 G 1 C©
Rule 340° 6 G T ¢

" 18) %331.) 52& O1) WO 72(7" (26 ;-2 )5% WO 206 -/ Z16%(0 :*) & 2 71/=2.410 :4 &5 13 )5% /26-/"7/

0"/ :%. 13)128 =188 (% "06%. 6-33%.%0) & 71/=2.%6 )1 )5% 5-8)1.-72( /%20 200"2( )1?8 3.1/ + ! $$8"
128 5-( )5-& 71/=2.-410 /24 01) =% )1)2((4 277".2)W) -) -& O%7%8&2.4 )1 710).28) )5% =1)%0)-2( (18) ")-(-42)-10
1==1.)"0-)4 206 %7101/-7 (18& *06%. 6-33h.%0) & 4

b 1)%)52) <) & "O(-Q%(4)52)  &%2 (-10& P1(6 :% )20%0 -0 204 10% 4%2.) .}%92.6(%E& 13 )5% 22 "06207% 13 &, *-6 ?-)5-0
)52) 4%2.4

<07 )5% 528 2940 37 (4 )26%0 3-85%.8 2.% %, "-.%6 )1 =24 6%h/U6 ;2(*%& 31. 72)75 -0 hGTUHaL 13 )5% ))5"&
= 1067)%6 ;2(*% 31. 72)75 32. -0 UGT%E& 13 )54 2.% *0.%2(-8)-7h

$8  2:(h<85178)52) 2) 77..%0) =1.) =.-T% 13 1 +$N)100% ".2? =.16"7)#) )5% .209% 13 =.1(%7)%6
& =.16"Th %G=1.) ;2("%& .209-09 3.1/ 1 & /(10 )1 I & /-(-10 9-;%0 2;%.29%
2:706207% 13 &,"-64 3 )5%.% -& "08%26102:(4 5-95 2:"06207% 13 &, *-6) %G=1.) ;2(*% 71"(6 .209%
-0 2%%0 1 848 /-((-10 )1 2.1706 18% /-((-10 "25%.% )5% 526 10 3*((4 72795)# O
13 217(6 % .%,"-.%6 )1 7106"7) )17 -0 $$ 1$ -3 2(()1P8& 2.% %(-9-1 (% 31. )5% $$<I$
6-47170) 327)1. 13 $HD 206 )5"& %, "2( )5% 5-8)1.-72( 2;%.29% 0"/ :%. 13 )17& :W)P%H0 + 206
$$81  12%. & %8"() -0 &1/% (188 -0 =1)%0)-2( %G=1.) %2.0-09% ?-)5 “(h " 13 ¢
267009 -0 2 (188 13 1<)1 1 $4 /-((-10 64=%06-09 10 )5% 2: "06207% 13 &, *-6) P5%.%2% "(% 8 $

2" In the 1999-00 season, early closure of the SQU 6T season due to sea lion bycatch limited squid catch to
6 241 tonnes, about 26,000 tonnes below the TACC. Potential gross economic impacts are based on an assumed
average port price over time of $1/kg.
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71/=20-% )1 -0;%) -0 266-)-102( ;%8&%(E& 5% =.%6-7)2:-(-)4 13 3-45-09 1==1.)"0-)-%& O-;%0
7108).2-0)& -0 )5% 3-45%.4 )5"& %71/% 20 -/=1.)20) 7108-6%.2)-10 -0 2 /1.% 71/=(%G
2..24. 13 752.)h. ;%88( 2..209%/%0)8 -0 1)5%. 3-85%. & 1;%. )5% 71" .8% 13 2 4%2.A

$ -85 27001?(%69%E )5% &-90-3-7207% 13 )5% &, -6 3-85%.-%& )1 )5% 3-65-09 %7101/4) )5%
BU=106%07% 13 3 W84%( 1=%.2)1.8 10 2 &"-)h 13 26817-2)%6 &=17-4&D 206 )5% =1)%0)-2( &17-2( 206 7" ()" .2(
-/=27)& 10 )5% -06"&).4 -3 )5% 3-85%.4 -& =.0/2)" (4 7(18%6 28 2 .%&"() 13 20 -4-09
J27T5U6E  5U%8% -/=27)& OW%6 )1 :% 7108-6%.%6 14 )5%  -0-8)%. -0 .%275-09 2 6%7-6-10 -0 (-0% 2-)5
)5% (9-4(2)-3% %, "~ h/%0)& )1 =.1;-6% 31. &,"-6 ")-(-62)-10 ?5-(% )26-09 1)5%. &*75 /%28" .%&
7108-6%.%6 0%7%&2.4 )1 37.)5%. 2;1-6 .%/%64 1. /-)-92)% )5 %337)& 13 3-85-09 10 &2 (-1084

Proposed arrangements to monitor sea lion mortalities against the FRML

$ 108-6%.2)-10 13 )5% &=%7-3-7 3.1/ 2-)5-0 2 .209% 13 ;-2:(% 1=)-10& )2@%& -0)1
277170) %7101/-7 -/=27)& 10 )5% &, -6 3-85%.4) 206 )5% =".=18% 13 )5% 27) )1 2;1-6) .%/%64 1.
7-)-92)h )5% %33%7)& 13 3-65-09 10 )5% 2, "2)-7 %0;-.10/%0)f  10-)1.-09 &%2 (-10 :472)75 292-08) )5%

§ 275-%;%6 )5.1795 2 =.%I6%)%. /-0%6 &).-@% .2)% 206 6-471"0) 327)1. 2==(-6 )1 )5% &).-@% .2)%
13 ;%88%(@& 25-75 "&% 2 206 3-65 -0 2771.6207% ?-)5 )5% =%.2)-102( (208  5-(h &,"-6

")-(-82)-10 1==1.)"0-)4 -& 233%7)%6 =4 )5% (;%( 13 )5% &).-@% .2)% 206 6-471"0) .2)%) )5%&% -Jh/& 2.%

=.-/2.-(4 6%)%./-0%6 10 )5% :28-& 13 )5% z%8) 2; 2-(2: (% &7-%0)-3-7 -031./2)-104

Predetermined strike rate

$ -85 =.1=18%& )1 710)-0"% )1 %&)-Z2)% &%2 (-10 /1.)2(-)-%& "&-09 2 =.%6%)%./-0%6 &).-@%
20 1)% )52) )5% (%;%( 2) ?5-75 )5% &).-@% .2)% -& &%) ?-(( 52;% 6-.%7) -%2.-09 10 )5% 0/ :%. 13
)17?2&)52) 720 -% "06%.)2@%0 -0 )5% 3-8&5%. 44

$+  Sh $$ I$< =.2)-102( (20 %, "-.%6 -06"8).4 )1 1=%.2)% "06%. 2 =.%6%)%./-0%6 &).-8% .2)%
13 <iBH "<i8 /1.)2(-)}%8 =h. $$ )18 )1 %8)-/2)% )5% 0"/ =%, 13 =.10%7)%6 &%2 (-10 /1.)2(-)}-%8

8 Some caution is appropriate in projecting economic values owing to uncertainty in future market conditions,
including price levels, the volume, size, and form of squid exports, and assumptions regarding conversion of
greenweight to export product.
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Table 6 - Reported strike rate of NZSL (mortalities per 100 tows) by MFish scientific observers in the
SQU 6T fishery, as well as average tow length in SQU 6T per year.

Fishing year Avg tow length? (hrs) Actual strike rate® (%) Observer Coverage® (%)
1987-88 1.8 24
1988-89 3.7 19
1989-90 35 2.2 12
1990-91 34 0.6 10
1991-92 37 3.8 10
1992-93 3.1 2.6 32
1993-94 3.6 0.7 10
1994-95 3.6 3.0 8
1995-96 3.6 2.3 13
1996-97 37 35 20
1997-98 3.2 4.4 23
1998-99 35 3.6 37
1999-00 35 6.0 35
2000-01 3.3 11.8 100
2001-02 3.8 5.1 46
2002-03 4.1 2.8 23
2003-04 5.0 d 31°
2004-05 4.7 d 29°¢
2005-06 6.3 d 28°

&Source MFish catch effort database.

b Source: 2002-03 Operational Plan and Doonan (NIWA)

“Source: Doonan (NIWA), Paul Starr (SeaFIC), and Baird (NIWA)

4 An actual strike rate was not calculated for 2003-04, 2004-05 and 2005-06 because observed vessels used SLEDs
without cover nets to the effect not all sea lions were retained in the trawl net.

¢ Based on vessel coverage data supplied by the MFish Observer programme

$ TIa%, "U0)(4D )5%.% 52;% %0 )1 -0BU=106%0) /16%(E )1 8)-/2)% )5% &2 (-10 8&).-@% .2)%
- 28%6 10 )5% 5-8)1.-72( 1:8%. ;%6 )1?& -0 bOWET(08 3.1/ )1 Z16%(& & 9%E) )52) )5% &).-0%
2% 13 <A8 %2 (-10& =h. $$ &,"-6 )18 =.%;-1"&(4 "8%6 -0 )5% $$<I$  =%.2)-102( (20 -& 01)
"0.926102: (WA O% 13 )5% &)"6-%& * /26% 01 &=7-3-7 471/ ./%062)-10 28 )1 )5% 2==.1=.-2)% &).-@%
2)% )5% 1)5%. /16%( %71/ /HOBKG )52) 5% /24 <% :28-& 31. -07.%28-09 )5% &).-8% .2)% )1 <h &2
(-10& =%. $$&,"-6)1265 "ah H(12# 0 266-)-100)2:(h 85178)52) &, "-6).22( )12 (409)58 52;%
090 -07.%28-09 15%. )-/%  5%8% )5.9% -8&"%& .%(2)-09 )1 %8)-/2)-10 206 -0)%.=.%)2)-10 13 )5% &).-@%

2 Breen. P., S. Kim and P. Starr. Estimating sea lion bycatch in the SQU 6T and SQU 1T fisheries. NIWA Client
Report WLG2005-37, July 2005.

% ENV2004-02. Estimation of New Zealand sea lion incidental captures in new Zealand Fisheries (NIWA). Ministry of
Fisheries Aquatic Environment Working Group meeting. 1 March 2006.
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72(7" (2)w6# The effect of tow length on strike rate is not known, nor is the reason
for the increase in average tow length in the 2005-06 season. The increase may be
the predictable result of limiting the number of tows which can be conducted in any
season by way of an FRML, alternatively the increase may be related to changes in
fleet dynamics over recent years, for example; Korean vessels are thought to tow
longer than vessels with other origins. Apparent increased tow length leads to
greater uncertainty regarding the appropriateness of the historical average strike rate
when applied to tows of significantly longer duration. If the strike rate has some
positive relationship with trawl duration, and trawl duration is increasing, the use of
historical average may underestimate the actual strike rate and the associated
estimate of sea lion mortality. The AEWG was unable to reach a consensus on the
effect of increased tow length. This trend can be examined when the model is
updated.
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[predetermined strike rate] x [total number of tows in SQU 6T by all vessels]

8 091-09 %&)-Z2)%6 /1.)2(-)%& :4 )5h 3() 2-(( % 2==(-%6 7"/ "(2)-;%(4 )1 )5% &%2 (-10
0 A

((1?2:(% )18 "06%. )5% :.126%. .209% 13 6%7-4-10 ."(%& 2.% &5120 -0 2:(% D -07("6-09
)5% 1=)-10 13 &%))-09 )5% 2) <$i  %7(-0-09 ="= 71"0)& 206 .%&"()-09 (1?%. & %() -0
2 (12%. 0"/ :%. 13 )18 5-75 720 :% 7106"7)%6 "06%. )5% <ASH &).-@% .2)% )520 -0 $$<!$ 4
8).-0% .2)% 13 <A8H 31. )5% .209% 13 %71/ /%0646 §13<<)l  &%2 (108 %02 (%6 ;%E8%(& )1
7106°7) 2:17) :H)P%WH0 $8 )L 8)17& =.-1. )1 204 6-47170) 2(1?207% :%-09 2==(-%6 31.
"§20ML 3 )5 &).-0% .2)% -& -07.%28%6 )1 <t H )5-& =1)%0)-2( .209% 13 )1 P& 6%7.%28% )1
S)PUH0 + 2068 < )128) :U3L.% 2 6-87170) .2)% -& 2==(-%6h

Sea lion exclusion devices and the discount factor

Sea lion exclusion devices

< 0.%7%0) 4%2.8) )5% -06"8).4 52& %G=H.-/%0)46 2-)5 & -08)2((6 -08-6%
).22( 084 5% =".=18% 13 2 8 )1 67T %2 (-10 /1.)2(-)%& 24 2(1?-09 (-;% 20-/2(& )1
WE72=% 3.1/ )5% OWA 21 327)1.& -03("%07% 517 %33%7)-5% & 2.% 2) .46"7-09 &%2 (-10
Z71.)2()-%8K "4 U&T2=0/%0) .2)% 206 "--# &" ;-3 2( .2)% 13 20-/2(8 )52) 61 W&72=M4

9.%2) 6%2( 13 ?1.6 52& W40 610% :4 -06"8).4 -0 ).-2((-09 6-33h.%0) 6'6-908 31. "8k
-0 )5% 345%.45  06%.)5% $$<I$  =1.2)-102( (20 ;%8&MH(& P%.% %, "-.%6 )1 "&% 2 §)2062.6
6%-90 "6U§-902)46 )5% B 2.0 8 8> 6%&-90# -0 1.6%. )1 % %(-O-1 (% 31. )5% 6-671"0) &).-6% . 2)hh
5-(0h )5%.% 2.% 01 &)"6-% =.1;-09 )52) )5% @ 8l 8 & /1.3 W33%7)- 3% )520 =.%;-1"& 6%&-908)
)5-8 6%6-90 342)" % 02..12%. :2. &=27-09 206 2 31.22.6 327-09 5116 1;%. )54 %&72=% 52)75h 5%
75200% )1 )5% 1.-9-02( 6%8-90 2.% -0)%06%6 )1 2(1? (-;% &%2 (-10& )1 We72="k 5% 02..12%. :2.
8=27-09 -& -0)%06%6 )1 =.%;%0) %2 (-10& =268-09 )5.1795 )5% :2.& 13 )5% 9.-6 206 )5% 31.22.6
327-09 5116 1;%. )5% %&72=% 52)75 0%7%&&-)2)& 20 20-/2( &2-/ /-09 31.22.6 )1 %&72=44

%1 Up to the point where 70% of the FRML is reached, the reporting period used to measure observer coverage is to be
the seven day calendar week commencing at 0001 hours Monday and ending at 2400 hours the following Sunday.
At the point when 70% of the FRML is reached the reporting period will switch to a daily basis. MFish anticipates that
fishers will begin fishing in SQU 6T on 1 February 2007. For purposes of the applicable reporting period, the week
covering the opening of the SQU 6T fishery on 1 February will be shortened to the three-day period commencing
1 February 2007 at 0001 hours and ending at 2400 hours on 3 February 2007.
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-0 )5% 3() 13 8< P%.% -6%0)-3-46 28 *&-09 & ?-)5 6-/%08-108 6-33h.%0) 3.1/ )518% &=17-3-46 -0
)5%  =%.2)-102( (20 206 )5%& P%.% 01) 272.6%6 )5% 6-47170) &).-@% .2  WAEHE ?)5 45
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266-)-102( 3-3% /1.)2(-)}%e8A  3)5%8%  6%26 &%2 (-108K
24 0% 2% /208 J%0 2%.% 3%/2( 206 )5% &G 13 )5% .1h/2-0-09 3-3% 20-/2(8 228
" 06%)th. / -0%6H
4 (( 20-/2(& %% 72795) 10 ;%8&%(& "8-09 & 2) )5% )-/% 13 72=)" %) 512%;%.
13 )5%  1:8%.:;%6 72=)".%& 72/% 3.1/ WEA%(E& "&-09 & 13 6-33.%0)

&=%7-3-72)-10& 3.1/ )5% @ 8N 8 6%&-90A

7 50.% P%.% )1 1:8%. ;%6 )18 -0 ?5-75 )5%.% P%.% /" ()-=(% &%2 (-10& 727 95)) ?-)5
)21 -0 10% )1 206 )5.% -0 201)5%.h

64 0% 20-/2( 228 31706 -0 )5% =1"06& "52;-09 910% )5.1%95 )5% :2.& 13 )5% #
20-/2(& %% %71;%.%6 3.1/ )5% 5116 13 )54 ) )5h $%/2-0-00  1:8%. ;%6
20-/2(% 2.% @010 01) )1 52;% =268%6 )5.195 )5 2.8 13 )5% A 5% 7106-)-108
13 72=)" % 2.% "0@01?20 31. )5% .%/2-0-09 < 20-/2(8

It S8 3%.8 %T1.6%6)52) 13 1:8%.3%6 72=)".& -0;1(;%6 )5% ;%EA%( 7106"7)-09 2
)*.0 2) &1/% =1-0) 6".-09 )5% )1?) 206 ?5-( -) -& "000120 ?5%)5%. )5-& .%&" (%6 -0
)5% 72=)".% )*.0-09 6.-09 2 )1? /24 2(%. )5% &52=% 13 )5% ).2?( 9%2. 206 )5%
2(-90/%0) 13 )5% 9.-6 206 %&72=% 52)75h

S $$<I$  1:8%. ;%6 72=)".% 206 6%2)5 13 8%2 (-108 BUE=-)% )5% *&% 13 2 7103-./%
)52) )5% "8 13 & 8" (& -0 )5% /1.)2(-)4 13 &1/% 8%2 (-108) P5%)5%. 1. O1) )5% 20-/2( =288%&
)5.1%95 )5% 2.8 13 2 206 -0)1 )5% 716 %064 5% .%6"7)-10 -0 )5% 0/ =%, 13 20-/2(& %06-09 -0
)5% 716 %06 51?%;%. /24 % 2 %3(%7)-10 13 -/=.1;%6 6%8-900 =) )5% 6-6 01)
7108-6%. )52) )5%.% P2& /%.-) 31. 2 75209% )1 )5% 6-471"0) 327)L. 2) )5-& )-/ %k

+ 5% -06%=%06%0) %750-72(  1.0-09 .1%= 71/=.-§%6 13 .%=.%840)2)-;%& 3.1/
06%8).4) W2 D ) 450206 1 -& 7"..%0)(4 1;%.8%%-09 ;-6%1 72/%.2 ).-2(& "06%.)20%0
24 -06"8).4 6%§-90%6 )1 8512 517 /204 §%2 (-10& =268 )5.1795 )5% @ 8N 8 6U8-904 5%
= %(-/-02.4 YH&)& 13 )5-& %7501(194 52;% & (%6 -0 5-95 %&1(")-10 -/ 29%& 206 -) -& 51=%6 )52)
Z1.% %G)H0&3% ;-6%1 ).-2(6 -0 $$ 1S P-((2(1? 2 :%)%. "06%.8)206-09 13 &2 (-10 :%52;-1%. -0
).22( 0%)& 206 )5%-. -0)%.27)-10& ?-)5 )54 ) 4775 )52) &).-@% 206 %%7)-10 .2)% 720 % %)), %
6%)%. /-0%6h

$ S -& 20 %7101/-7 -07%0)-;% 31. -068).4 )1 &7-%0)-3-72((4 6%/108).2)% )52) )5% "&% 13
& 8" () -0 (%88 8%2 (-10 /1.)2(-)4 ")5% :28-8 13 )5% 6-47170) 327)1. 10 )5% =.%6%)%./-0%6 &).-@%
2)%# 206 )1 710)-0"% )1 ).-2( 0% )%7501(194 )1 6%;%(1= & 25-75 2.% /1.5 %33%7)-3% 2) %C%7)-09
(-;% &2 (-10& )520 )5% 7°..%0) @ 8N 8 Z16%(A 0 )5% 37)".%) -/=.1;%/%0)& -0 =.1;%0
U33-7274 /24 M&*() -0 )5% 6-67170) 327)L1. %-09 20%.%64 5%  Wh=P2%. .1"= -/-JH6 528
-06-72)%6 )5% -0)%0)-10 )1 ).-2( 20%.02)-;% 6%8-908 -07("6-09 )5% "&h 13 9.-6& /26 13 2
71/=18-)% Z2%.-2( .2)5%. )520 &)2-0(h& &Wh(h 04 &"75 ).-2(& 2-(( %, "-.% 20 2==(-72)-10 31. 2
8=7-2( =%/ )k
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SLED Discount factor

0 =.%;-1"% 8426108 2 6-67170) 327)1. 52& :WhO 2==(%6 )1 )5% &).-@% .2)% 13 ;%8&H(&
/=(14-09 2 206 3-45-09 2771.6207% 2-)5 )5%  =%.2)-102( (204 5% 6-47170) 327)1.
U3IAT)- 3 (4 2==(-%& 2 (1?%. &).-@% .2)% 31. ,"2(-34-09 )1?& ?-)5 )5% %3W7) )52) /1.% )12& 720 %
7106"7)46 :%31.% )5% & K2T5H6 " 2:(h #h

5% %=)h/th. $$ /%K)-09 13 )5% 7108-6%.4%6 842 (-10 0%7.1=84 .%=1.)& 3.1/ )5%

$$ I1$< 206 $$<I$ 3-85-00 8428108 206 6-67" 846 )5% .(%;207% 13 )5% 48" ()& -0 .%(2)-10 )1 )5%

6-47170) 327)1.4  5-(% )5%.% -& 2 5-95 (%;%( 13 "07%.)2-0)4 &"..1706-09 )5% (%;%( 13 )5% 6-471"0)

327)1.0 )5% 6-6 01) 7108-6%. )5%.% 228 204 0%? -031./2)-10 2;2-(2: (% 10 ?5-75 )1 :28% 2

75209% )1 )5% 6-67170) 327)1. 2) )5-6 -/ -85 7108-6%.8 )52) )5% 7"..%0) $H 6-47170) 327)1.
851" (6 =% .%)2-0%6H

8 5% $H 6-47170) 10 )5% <ASH =.%6%)%./-046 &).-@% .2)% 2& 2==(46 -0 =.h;-1"8 4%2.8 -&
“28%6 -0 =2.) 10 2 $$8 %G=4.) %;2(*2)-10 13 O%7.1=84 3-06-09 13 &%2 (-10& .%71;%.%6 3.1/
).-2(8% 0 -0;1(;-09 )5% "&% 13 )-%616120 71;%.10)8 -8, "%0) 288%E8/%0) 13 )5%E% 3-06-098 4 )5%
20 J750-72( 21.0-09 9.1" = 6%)%./-0%6 )52) )5%.% P26 &1/% 7%.)2-0)4 )52) 2 =.1=1.)-10 ") ?1
13 8%;%0 20-/2(8# 526 2 5-95 (-@%(-5116 13 &".;-;2(  1P%;%.) )5% )%750-72( 21.0-09 9.1"= 6-6 01)
29.%4 )52) )5-& -031./2)-10 7108)-)*)%6 &"33-7-%0) 7%.)2-0)4 )52) 2 =.1=1.)-10 13 8%2 (-10 %.% %G-)-09
3.1/ & -0 ;-2:(% 7106-)-10 )1 %02: (% 2 6-47170) 31. "8h)1 % K7L/ /Y%06%6E 5% $H
6-47170) 327)1. 261=)46 -0 )5% $$8IS 206 &" -4k, %0) =%.2)-102( (208 .¥3MT)E 2 %28102: (k

-0)%.=.%)2)-10 13 )5 %&'., :2(=.19018-% 3.1/ )5% %G=%.) %;2(*2)-10 )1 13 &%;%0 20-/2(& & & H#
9-;%0 )52) )5t &/2(( &2/=(% 13 &%2 (-10& %;2(" 26 -& 01) &"33-7-%0) )1 %&)2: (-85 .M(-2: (% 7107("&-10&
10 1433-72744

45 7108-6%.8 )52) &" :&%, "%0) 0%7.1=84 202(4&-& 13 &%2 (-10 :472)75 3.1/ )5% $$ 1$<
206 $$<I$ 3-85-09 4%2.8 =.1;-6% 5-95(4 &=7" (2)-;% .h&" ()& .%92.6-09 33-7274) 7108-6%.-09
)52) 2(( 6426 &%2 (-10& .%)2-0%6 2.% )5% .4&"() 13 32-(" %& "206 -0 )5%e% 4%2.& 2(( 71;%.10%)8
0. 1=%0#h

< 0 =-( $ )5% ,"2-7 0;-.10/%0) 1.@-09 .1°= .%;-%?%6 2 =2=%. -4 28%4

0-;%.8-)4 &7-%0)-8)& 26.2-9 *-9020 206 2.%)5 10%%) )52) =.%&%0)%6 0%7.1=44 7106-)-10 13
/2.-0% /2/ /2% "-07("6-09 &%2 (-10&# .%)2-0%6 :4  -€5 1:8%.;%.& 3.1/ )5% $$ 1$< 3-85-09 4%2.4

5%  28&%4 &7-%0)-&)& ?%.% 01) =.1;-6%6 -031./2)-10 10 )5% &-)"2)-10& -4 ?5-75 )5% 20-/2( ?2&
72=)".%6 "% 25%)5%. 1. 01) )5% &%2 (-10& 72/% 3.1/ D 25%)5%. 2 228 "8%6D 1.
25%)5%. )5% 20-/2( ?2& .%71;%.%6 3.1/ )5% 716!%06 13 )5% Q%) 172%;%. )5% .%=1.) 7107("6%6 )52)
“the majority of sea lions were less traumatised than in previous seasons and most would have
probably survived ejection by SLEDs”’A

% The results of the expert analysis is contained as an addendum to the 2003-04 SQU 6T sea lion Operational Plan IPP.
Copies are available from the Ministry of Fisheries on request.

* Duignan,P.J. and Jones,G.W. (2006). Identification of Marine Mammals Captured in New Zealand Fisheries, 2004-
2005. Interim report Contract ENV2005/04 February 2006.
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28=54G-2)-10h  5.%% 13 )5% 20-/2(& 526 &b;%.% ).2"/2) 317. 526 /16%.2)% ).2"/2) 206 31". 526
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¥ W.Roe (2006), Identification of Marine Mammals Captured in New Zealand Fisheries. Unpublished report to the
Agquatic Environment Working Group meeting of 1 September 2006.
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Table 7 - Tows available based on alternative strike rate for alternative decision rules
(recommended range highlighted)

Rule 2006-07 Tows at 5.81% Tows at 5.3% Tows at 4.24% strike rate (20%
FRML strike rate” strike rate” discount on the 5.3% strike rate)*
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Requirements to qualify for the SLED discount factor for 2006-07
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SLED Eligibility
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i) each tow undertaken in SQU 6T,;

i) whether the tow was observed by a MFish observer;

iii)  whether a qualifying SLED was used on the tow;

iv) whether a sea lion (or possibly multiple sea lions) was caught during a tow
and whether the animal(s) were dead or released alive.
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APPENDIX 1
CALCULATION 2006-07 SQU 6T SEA LION FRMLs

This document provides calculations of permissible fisheries-related mortality limits (FRMLs) for
Hooker’s sea lions, based on recent pup count data, as requested by MFish. The original request from
MFish is appended to this document.

BACKGROUND

The commercial trawl fishery for arrow or Wellington flying squid, Nototodarus sloanii, incidentally
catches some New Zealand or Hooket’s sea lions, Phocarctos hookeri, especially in SQU 6T. Because of
the threatened conservation status of sea lions, the bycatch is treated as a serious conservation problem
and the SQU 6T fishery is restricted with an annual sea lion bycatch limit.

Until the 2004 fishing season™, the permitted sea lion bycatch was calculated from a formula developed
in the United States and tested in simulations by Wade (1998). For the 2004 season, a variety of
alternative rules had been explored in a modelling simulation study (Breen & Kim 2006a, b) and were
used to calculate alternative bycatch limits. In early 2004, the FRML chosen by the Minister of
Fisheries was overturned by the Court of Appeal (NZCA 132, 7 April 2004) who replaced it with a
limit of 124. For 2005, the Minister chose a bycatch limit of 115, and for 2006 he chose a limit of 150.

DESCRIPTIONS OF HARVEST CONTROL RULES
The PBR rule as applied in New Zealand

This rule was used until the 2004 fishing season and was a specific, although slightly variant, member
of a family of rules explored by Wade (1998). The resulting bycatch limit was originally called a
Maximum Allowable Fishery-Related Mortality (MALFiRM). To avoid confusion, because that term
has a specific New Zealand legal definition, the current practice is to use the term Fishing-Related
Mortality Limit (FRML).

The PBR rule as applied in New Zealand has often been called the “Wade rule”, but this term is

considered in some quarters to be misleading. There is no obvious alternative that is not unwieldy; I
will use “New Zealand PBR rule” (NZPBR rule). Under the NZPBR rule, the bycatch limit for year

y, FRM L’;‘ZPBR , was calculated as:
N, +N
(1) FRMLyZ™ :$A<(¥} AF,

where N, is a conservative estimate of the number of sea lions in year y, 4 (calledR,,; in Wade 1998)

is the maximum rate of population increase and F, is a “recovery factor”. The central term is the

average, over two years, of conservative estimates of the number of sea lions.

% pup production estimates and the fishing season both straddle calendar years. Most births and all the fishing occur in
the second year of the nominal year, viz. in the 2004 portion of 2003-04. For simplicity, seasons in this report are
named as the second year of the nominal season, as just illustrated.
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When this rule was applied in the years before 2004, N, was taken as the lower 20th percentile of the

sea lion population estimate obtained from the Gales and Fletcher (1996) model, as calculated each
year by DoC. The inputs were estimated pup births in year y from Campbell Island and the Auckland
Islands combined, and a set of assumed distributions of population parameters.

There was a one-year lag because of the need to consult on bycatch management: for instance, the
2001 pup production estimates were first used in the calculation of the FRML for the 2002 fishing
season. Wade (1998) suggested that 4 = 0.12 would be a suitable default value for pinnipeds, but 4 =
0.08 was adopted in New Zealand. F, was set at 0.15.

Until very recently, I had interpreted N, as the number of sea lions vulnerable to being caught, N;“'" ,

which would include few 1-year old juveniles. In any year, the number of vulnerable sea lions is less
than the total population excluding pups, because juveniles are only partially vulnerable compared with
adults: Breen & Kim (2006a) estimated vulnerability-at-age. It has been represented to me that the
Gales & Fletcher (1996) model produces the total number of sea lions, excluding pups, not the number
of vulnerable sea lions, and that bycatch management under the NZPBR rule was therefore based on
this quantity rather than vulnerable numbers.

Without prejudice to either this question or the question of which quantity would be more appropriate
to use, I will provide the NZPBR calculations based on both vulnerable and total sea lion numbers
(excluding pups).

Rule 300 family®

The 2003 modelling work of Breen & Kim (2006a, b) explored simple variants of the NZPBR rule. In
this work, the NZPBR rule was simplified so that it could be evaluated within the model without
reference to the Gales and Fletcher model - the modelling work required that each year an FRML be
calculated, and it would have been both cumbersome and unnecessary to require the model to run the
Gales & Fletcher model for each year of each run. In this version, the empirical relation between

estimated pup production (Ng, ) and the FRML from the NZPBR was estimated outside the model,

and then was combined with the 4 and F, constants into a single constant:
N +N
(2) FRML} * =$i$ < (—wy By J

where Ng is the estimated number of pup births (pup production), at the Auckland Islands rookeries

only, in year .

In the modelling work, this rule was named Rule 310, where “3” denoted this rule family and “10”
denoted 1.0 times this interpretation the NZPBR rule. Other variants were explored by Breen & Kim
(20062): for instance, Rule 305, which gave exactly half the bycatch limit of Rule 310, and Rule 320,
which gave twice the bycatch limit of Rule 310. These are members of a general family of rules
described by the equation below. In Rule 305, n= 0.5; in Rule 310, n =1; in Rule 320, n = 2.

% The first three paragraphs of this section were updated on 25 August 2006.
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N N
3) FRMI_Sf”T=n{$A$ < (W—WH

Further variants, with N up to 11, were explored in work that was described by Breen & Kim (20004,
b). One of these, termed the Cusp rule, is the rule that just met the population management criteria
used in the 2003 modelling, and has a multiplier n =+ 8.

Rules examined in the 2003 modelling (Breen & Kim 2006a), and thus requested in this document,
were Rule 0 (no fishing), Rule 305, Rules 310 through Rule 350 in increments of 10, Rules 380 and 390,
the cusp rule and a rule that used a multiplier of ten (the notation fails at that level, Breen & Kim
(2006a) used “Rule 399” to describe this).

Rule 4

Rule 4 was an arbitrary rule developed during the 2003 modelling. In addition to the recent pup
counts, it considers the mean pup of counts from 1999 through 2003, and compares the recent level
with this earlier level. When the ratio is one, the FRML is the same as that produced by Rule 320;
when the ratio is less than one, the FRML is smaller than that produced by Rule 320; when the ratio
exceeds one, the FRML is greater than that produced by Rule 320. This rule is sometimes called
“adaptive” in that the FRML is varying fraction of the population size, increasing as the population
increases.

Rule 4 is defined by this equation:
N +N N +N
ST _ $y— $y— $y— $hy—
FRMLy =9 (—N J +8 (—N J

where I:Rl\/ll_syT is the FRML calculated for year y from Rule 4, Ng,,is the observed pup production
in year y-1 and N is the mean pup production from 1999 through 2003.

CALCULATIONS MADE UNDER THESE RULES
Sea lion data

Pup production estimates from the Auckland Islands are presented by Chilvers (2006) and a summary
is shown in Table 1.

Table 1. Pup production estimates from the four Auckland Islands rookeries, 1999-2006, from
Chilvers (2006).

Year Pups
1999 2867
2000 2856
2001 2858
2002 2282
2003 2517
2004 2515
2005 2148
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2006 2089
Mean, 1999-2003 2676.0
Mean, 2005-2006 2118.5

NZPBR rule calculations

This rule requires the mean of estimates of N  and N ¢ . Before 2004, these would have been

obtained from the pup production estimates by using the Gales & Fletcher model. The Gales and
Fletcher model used arbitrary assumptions about population parameters, while population parameters
were estimated by Breen & Kim (20006a, b) from a variety of data. Thus, any estimates of population
size made from pup production should be based on the latter model.

I examined the relation between pup numbers and the population size, using the latest fitted version of
the  Breen/Kim  model (Breen & Kim  2005), available  at  this  website:
http:/ /www.doc.govt.nz/Conservation/Marine%o2Dand%2DCoastal / Fishing/010%7EConservation
%2Dsetvices%o2Dprogramme/030~CSP-Plans-and-reports.asp

For each year in each run I printed the “total” numbers of sea lions (excluding pups):

a=
total __
Ny - Z NyDa
a=

where a indexes age (pups are in age class 0), or vulnerable sea lions:
vuln
Ny =D NV,
a

where V, is vulnerability-at-age. From the posterior distribution of pup numbers for each year, I

calculated the median; from the posterior distributions of N;,Otal and N;,'um I calculated the 20th

percentile. For each year I then calculated the ratio of pups to total (or vulnerable) numbers and took
the mean across years (Table 2). The inverse of this ratio gives the average multiplier between pup and
total (or vulnerable) numbers of sea lions.

Table 2: results from the comparisons of pup numbers with population size described in the
text.

Vulnerable Total

Ratio of pups to population numbers 0.2416  0.17737
Multiplier 4.139 5.638

2005-06 mean population size 8768 11944

These multipliers were applied to the mean pup production for 2005-06 (Table 1), 2118.5, to obtain the
mean population size for 2005-06 (Table 2).

The other constants required are 0.5, A=%$ , F, =% <or F, =$,<$. For instance, using

F. =%k <and vulnerable population size,
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These calculations are summarised in Table 3: FRMLs range from 53 to 239.

Table 3: FRMLs calculated from the NZPBR rule as described in the text, using either
vulnerable or total population size and using the two values of recovery factor that were
specified by MFish. Numbers are rounded to the nearest whole sea lion.

FRML FRML
based on based on
FooN'gs NG,

0.15 53 72
0.50 175 239

Rule 300 series calculations

These rules are simple linear functions of the pup production estimate. For instance, for Rule 330 (n =

3.0):
FRM@W:M{M$< [Eﬂ:ﬁﬁ@tg}:&$@%=: ) k= 8k

The family of rules requested is summarised in Table 4: FRMLs range from zero to 504.

Table 4: FRMLs calculated from the range of Rule 300 series rules requested by MFish.
Numbers are rounded to the nearest whole number.

i Rule FRML

0 300 0
0.5 305 27
1 310 55
2 320 109
3 330 164
4 340 218
5 350 273
6 360 328
7 370 382
8 380 437
9 390 491
923  Cusp 504
10 399 546

Rule 4 calculation

Rule 4 is calculated as follows:
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This would give a bycatch limit of 77 sea lions with conventional rounding.
CAUTION
Assumptions associated with these estimates are discussed by Breen & Kim (20006a).

One must not assume that any specific bycatch limit will equate to the likely number of sea lions that
would be killed by the fishery in 20006 if it were applied. Breen & Kim (2006a, Table 11b) report the
mean annual bycatch and the average worst bycatch, with other indicators, for various rules from the
modelling results. For instance, with no FRML, but with effort constrained to its long-term mean, the
model’s mean annual bycatch was 99 sea lions, and the average worst year of bycatch in 100-year runs
was 545 sea lions.

A related and much worse error is to interpret the bycatch limits as if they were the number of sea
lions that could safely be taken as bycatch on a continuing basis. The bycatch limit for one year admits
of no such interpretation, both because the limit may not be reached, and because the applicable
FRML produced under a rule will change from year to year as the pup production changes.
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APPENDIX 2

BREEN AND KIM CALCULATIONS OF SEA LION POPULATION SIZE

Population estimates from the Breen/Kim model

The Breen/Kim (20062) model can be used to estimate the relation between pup births and total
numbers of sea lions”. In the model, for each year of each run, the total number is the sum of

numbers-at-age minus the number of pups.

The relation between pup births and total numbers was determined as follows. From the most recent
model estimation (Breen & Kim 2005), NIWA obtained the marginal posterior distributions of pup
births, and the posteriors of model total numbers for each year from 1993 to 2005. For each year,
different quantiles of the distribution of total numbers were obtained - the 5th percentile, the 20th, the
50th (= median), 80th and 95th. These were divided by the median of model pup births for that year.
The result for each year is a set of multipliers one could use to estimate various parts of the distribution
of total numbers from pup numbers. These are like estimates made with different levels of confidence
(i.e., with different probabilities of exceeding the true value). The multiplier for the 5th percentile gives
an estimate that is 95% likely to be less than the true value.

The multipliers for each year were averaged across all years, and Table 5 shows mean of the multipliers

from the 13 years.

From this comparison, the median (i.e., the 50th percentile) of the total number of sea lions is obtained
by multiplying the pup birth estimate by 5.880 (Table 5). The implicit assumption is that the current
population age structure and pupping rates are similar to those estimated by the Breen/Kim model
from 1993-2005 from the Auckland Islands data.

Table 5: Mean pup count multipliers calculated from the relation between model pups and
model total numbers for the years 1993 to 2005.

Percentile 5% 20% 50% 80% 95%

by
This set of multipliers was then used to estimate total numbers of sea lions for each of the years from
1994-95 through 2005-06. Data for the Auckland Islands population were obtained from Chilvers
(2006). Data for the Auckland Islands plus Campbell Island population were obtained by adding 122
to the pup births before the 2002-03 season, and adding 385 for the subsequent seasons, following
Chilvers (2006). This gives numbers that differ very slightly from the corresponding table in Chilvers
(2000).

37 Throughout this document, the phrase “total numbers” means “total numbers exclusive of pups”.
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The percentage change in pup birth estimates was also calculated; giving values that differ slightly from
those in the Chilvers (20006) report. To calculate the annual change for 1994-95 I used 1993-94 pup
births of 2389 (DoC, pers. comm.).

Population estimates
The resulting population estimates are given in

Table for the Auckland Islands and in Table 7 for the combined Auckland Islands and Campbell
Island population.

Table 6: By season, the Auckland Islands pup birth estimates (Chilvers 2006), the annual
percentage change, and total sea lion numbers estimated from the pup births using the

multipliers in Table 5. Columns show the median estimate, the 5th and 95th percentiles, and
the 20th percentile.

Pup Numbers
Season births %change Median 5% 95% 20%

Table 7: By season, the estimated pup births from the Auckland Islands plus Campbell Island,
based on information in Chilvers (2006), the annual percentage change, and total sea lion
numbers estimated from the pup births using the multipliers in Table 5. Columns show the
median estimate, the 5th and 95th percentiles, and the 20th percentile.

Pup Numbers
Season births %change| Median 5% 95% 20%
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APPENDIX 3

OBSERVER RECORDS OF SEABIRDS CAUGHT IN SQU 6T

2000

2001

2002

2003

2004

2005

Record start

%1%

2018

%1%

%1%

%:!

%!

Record stop

= +

1;1%

%718%

1;18%

=!'<

%=1$

Total tows

+

$$

<<

<8

Observed Tows

8

8<

% Observed Tows

8%A

observed strike rate (# birds /tow)

$

$A

00}

$h <<

$i

Total birds killed

8+

Albatross, black browed

Albatross, NZ white capped

8+

Albatross, Salvin's

Albatross, shy

Albatross, southern black browed

Albatross, southern Buller's

Albatross, unidentified

Total Albatross

8<

Petrel, cape

Petrel, common diving

Petrel, grey

Petrel, southern giant

Petrel, storm

Petrel, unidentified

Petrel, Westland

Petrel, white chinned

Total Petrel

Prion, Antartic

Prion, unidentified

Total Prion

Shearwater, sooty

Seabird unidentified

Total seabirds

92

71

72

59

122

179

This table shows the number of birds observed to have been killed in the SQU 6T fishery and the estimated number of kills
across the whole fleet for the 2001-02 to 2004-05 fishing years. Although the number of birds estimated to have been killed
rises proportionally with the number of tows, this is not a simple linear relationship, and strike rates show no obvious
relationship with either tows or proportion of observed tows.
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APPENDIX 4
OVERVIEW OF THE 2005-06 SQU 6T FISHING SEASON
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