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m anaged to op tim ise their long- term  susta inab le yields.
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Pan- fried  Hoki with wholem eal, bacon & herb  crum b 

In t roduct ion

New Zea land?s econom y and the 
well- being  of m any New Zea landers 
depend upon food  p roduct ion. While a ll 
form s of food  p roduct ion necessita te 
environm enta l effects, these effects a re 
often d iscussed in isola t ion.  

The Sym posium  on Seafood Product ion, 
held  in Welling ton on 16 February 2023, 
traversed  sea food product ion in context, 
addressed the environm enta l, scient ific , 
econom ic and  M?ori perspect ives of 
sea food product ion in New Zea land .  

The sea food industry invited  independent 
specia lists to address a  range of m atters 
about contem porary issues associa ted  
with food  p roduct ion in New Zea land , and  
sea food product ion in part icula r. 

The susta inab ility credentia ls of sea food 
product ion in New Zea land  waters a re 
being  quest ioned. The sym posium  
welcom ed inform ed d ia logue as to the 
basis of these quest ions and  provided  
va luab le interna t iona l and  dom estic 
inform ation to p rom ote and  underp in 
d ia logue with respect to the environm enta l 
effects and  econom ic benefits of sea food 
product ion in rela t ion to other form s of 
food  p roduct ion within New Zea land  and 
interna t iona lly. 

The sym posium  a ttracted  70 a ttendees 
from  governm ent agencies, industry, 
m ed ia  and  NGOs.
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This sym posium  is about seafood production in 
context; b ring ing  together fundam enta l issues 
inc lud ing  fisheries use, fisheries m anagem ent, 
ecosystem  approach to fisheries m anagem ent, 
aquatic  ecosystem  effects m anagem ent as well as 
the socia l and econom ic contribution of the 
deepwater fisheries in New Zea land.

A centra l question is the rela tionship  between peop le 
and the na tura l world : whether we should  view an 
ecosystem  from  within or from  the outside.

Drawing  on various philosophies, McClurg  presented  
perspectives on resource usage and m anagem ent 
from  Genesis in the Old  Testam ent, Greek and Rom an 
m ythology, and Te Ao Maori.

McClurg  noted  tha t the M?ori perspective is one 
shaped by the idea tha t peop le a re rela ted  to other 
living  things by genea logy. Within this com prehensive 
fram ework of kinship , living  crea tures are ab le to 
m eet their respective needs. In the case of hum ans, 
this p laces us squarely within the ecosystem  but our 
use of na ture is associa ted  with the va lues and 
responsib ilit ies of ka it iakitanga.

Com m on to a ll of these 
perspectives is a  
dua lity or d ichotom y, 
which portrays hum an 
beings as both sub ject 
to and dependent on 
na ture while a lso being  
users and m anagers of 
it , not only for surviva l 
but a lso for benefit and 
profit .

McClurg  d iscussed the 
psycholog ica l p rom ise of environm enta lism , which 
seeks to resolve the d ichotom y by restoring  the 
ba lance between hum ans and na ture.

However, as environm enta lism  can be both 
anthropocentric  and ecocentric , add ing  the label of 
environm enta lism  does nothing  to resolve age- old  
philosophica l questions or advance our ab ility to 
identify agreed costs and benefits of resource 
m anagem ent choices.

Without c la rifica tion of whether our underlying  
perspective is ecocentric  or anthropocentric  
d iscussions or debates about resource use, can never 
be a  p roductive d ia logue.

McClurg  reitera ted  tha t the overa ll purpose of the 
sym posium  is to support effective and open d ia logue 
and to fac ilita te d iscussions on resource use, 
m anagem ent, and ecosystem  m anagem ent.

Opening  rem arks
Tom  McClurg , Director, Toroa Stra tegy

"The overal l  purpose of  the sym posium  
is to suppor t  ef fect ive and open 

dialogue and to faci l i tate discussions 
on resource use, m anagem ent , and 

ecosystem  m anagem ent ."
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The recent  repor t  f rom  the 
Off ice of  the Pr im e M in ister ?s 
Chief  Science Advisor  noted 
that  a ?st rength of  the M SC 
standard is that  f isher ies have 
to m aintain cer t i f icat ion, not  
just  achieve i t  once?. 

Im age: Sanford  and Sons
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Aaron Irving  d iscussed the 
im p lem enta tion of an Ecosystem  
Approach to Fisheries 
Managem ent ( EAFM)  in New 
Zea land 's deepwater fisheries, 
which ba lances the utilisa tion of 
fisheries with ensuring  their 
susta inab ility and highlighted  the 
econom ic and em ploym ent 
contributions of New Zea land 's 
fisheries, as well as the rela tively 
low environm enta l im pact.  

All form s of food production 
require som e degree of 
environm enta l change or 
m od ifica tion. It  is a lways a  
question of ba lance. In 
deepwater fisheries, we achieve 
tha t ba lance by app lying  a  
world - lead ing  ecosystem  
approach to fisheries 
m anagem ent. 

Irving  d iscussed the 
environm enta l im pact of 
deepwater fisheries and how the 
New Zea land Fisheries Act 1996 

ba lances the utilisa tion of 
fisheries and their susta inab ility. 
The Act p rovides a  range of tools 
for m anag ing  fisheries resources 
susta inab ly and recognises the 
im pact of fishing  on the aquatic  
environm ent. With im pact 
associa ted  with fishing  activity 
being  a  com ponent of utilisa tion 
tha t is p rovided for by the Act.  

Section 8 of the Act 
accom m odates the socia l 
polic ies of utilisa tion and 
susta inab ility, and the New 
Zea land courts have c la rified  tha t 
the Act pursues susta inab le 

utilisa tion, find ing  tha t: "..it  exp loits 
the potentia l of fisheries 
resources to m eet hum an needs 
over t im e; and it interests itself in 
the aquatic  environm ent, 
because tha t susta ins the 
fisheries resources.?  

Sections 9 and 10 of the Act 
p rovide environm enta l and 
inform ation princ ip les for 
decision- m akers to take into 
account species viab ility, 
b iod iversity, m a intenance of the 
aquatic  environm ent, and hab ita t 
p rotection. 

When provid ing  for the utilisa tion 
of fisheries resources while 
ensuring  susta inab ility, the Act 
recognises tha t fishing  m ay have 
a  range of effects on the 
environm ent but the ob liga tion, in 
order to ensure susta inab ility, is 
to avoid , rem edy or m it iga te 
adverse effects.   

New Zea land?s deepwater fisheries a re im portant, annua lly 
p roducing  over 700 m illion servings of susta inab le sea food, 
contribut ing  about $2.7 b illion to the New Zea land  econom y and 
em ploying  8500 peop le. Deepwater fisheries p roduce about 80% 
of New Zea land?s ent ire Exclusive Econom ic Zone ( EEZ)  ca tch, 
with a  rela t ively light footp rint.  

Current ly, 19 deepwater fisheries a re independently assessed 
and cert ified  susta inab le aga inst the Marine Stewardship  Council 
( MSC)  science- based susta inab ility standards, the world 's highest 
standards of fisheries and  fisheries ecosystem  m anagem ent.  

Within New Zea land  waters, the Fisheries Act 1996 expressly p rovides for the ut ilisa t ion 
of fisheries resources and by extension any associa ted  im pacts on the aquatic 
environm ent. The Act a lso expressly ob liges m anagem ent intervent ion when the effects 
of fishing  act ivity a re adverse a t an aquatic environm enta l level, requiring  any adverse 
effects to be avoided , rem ed ied , or m it iga ted . 

Ecosystem  Approach to Fisheries Managem ent
Aaron Irving , Seafood New Zea land GM Deepwater Council

In  1996 the New  Zealand 
Fisher ies Act  w as state of  

the ar t  and is st i l l  far  
ahead of  other  Acts 
around the wor ld  
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Irving  d iscussed how the 
princ ip les of the Fisheries Act of 
New Zea land are derived  from  
interna tiona l ob liga tions under 
UNCLOS ( United  Nations 
Convention on the Law of the 
Sea) , CBD ( Convention on 
Biolog ica l Diversity) , and the 
fishstocks agreem ent. The Act 
requires a  species- based 
m anagem ent approach a long 
with environm enta l and 
inform ation princ ip les to enab le 
an ecosystem - based approach 
to fisheries m anagem ent. This 
approach requires m anagers to 
ba lance wider environm enta l 
ob jectives, consult stakeholders, 
and m ake inform ed decisions 
based on the best ava ilab le 
sc ience. Acknowledg ing  tha t 
fishing  can have a  range of 
effects on the environm ent, the 
Act requires m anagers to avoid , 
rem edy or m it iga te adverse 
effects of fishing  on the aquatic  
environm ent, inc lud ing  any 
aquatic  hab ita t and/ or 
ecosystem ,  

Any assessm ent of New Zea land 's 
fishing  activity which looks to 
assess the na ture and extent of 
fishery interactions within the 
aquatic  environm ent, in term s of 
effects is not only consistent with 
the Fisheries Act, but a lso 
antic ipa ted  by it . The Act 
antic ipa tes the im p lem enta tion of 
a  risk- based fram ework which 
enab les m anagers to qua lify 
m anagem ent decisions in term s 
of identifying  effects and 
potentia l effects, determ ining  
whether these effects a re adverse 
and provid ing  requisite 
qua lifica tion to support the 
avoidance, rem edying , or 

m it iga tion of these adverse 
effects. 

This fram ework does not restric t 
utilisa tion beyond what is 
necessary for susta inab ility. The 
d istinction between effects and 
adverse effects of fishing  is 
reflected  in the Act?s 
environm enta l p rinc ip les which 
acknowledge tha t a  certa in level 
of effect m ay be perm issib le ( e.g ., 
an effect on associa ted  and 
dependent species tha t does not 
com prom ise the long- term  
viab ility of the species)  whereas 
other effects m ay not be 
acceptab le.   

In term s of the m anagem ent of 
adverse effects, it  is worth noting , 
tha t if the Minister has taken the 
steps necessary to avoid , rem edy, 
or m it iga te any adverse effects of 
bottom  trawling , it  is not open to 
the Minister to then further restric t 
utilisa tion ( e.g ., in response to 
som e genera l view as to wider 
societa l expecta tions about the 
?acceptab ility? of im pacts.  To do 
so would  be contra ry to the 
ob liga tion to p rovide for utilisa tion 
except to the extent necessary to 
ensure susta inab ility) .  

In 1996 The New Zea land Fisheries 
Act was sta te of the art, and in 

term s of its ab ility to naviga te the 
two polic ies of utilisa tion and 
susta inab ility, and deliver EAFM, it  
is st ill fa r ahead of other Acts 
a round the world .  

Overa ll, the Act is considered 
innovative and ahead of other 
Acts a round the world  in term s of 
ba lancing  utilisa tion and 
susta inab ility and delivering  
ecosystem - based fisheries 
m anagem ent.  

Irving  acknowledged tha t New 
Zea land?s deepwater fisheries a re 
continuously m anaged accord ing  
to a  com prehensive m ult ifaceted  
EAFM fram ework. He provided two 
exam ples of EAFM in action a t an 
opera tiona l level, the deepwater 
fisheries MSC certifica tion 
program  and interactions with 
benthic  hab ita ts. 

The MSC Standard  is a  robust 
g loba l sc ience- based norm ative 
standard  considered to be the 
g loba l gold  m arine susta inab ility 
standard . Fisheries tha t m eet the 
standard  are transparently and 
openly assessed by a  team  of 
fishery and environm enta l experts 
who are independent of both the 
fishery and MSC. Only the very 
best fisheries a re ab le to m eet 
the MSC standard . 

When providing for  the ut i l i sat ion of  f isher ies resources 
w hi le ensur ing sustainabi l i ty, the Fisher ies Act  1996 

recognises that  f ish ing m ay have a range of  ef fects on the 
envi ronm ent  but  the obl igat ion, in  order  to ensure 
sustainabi l i ty, is to avoid, rem edy or  m i t igate only 

adverse ef fects.

Al l  form s of  food product ion requi re 
som e degree of  envi ronm ental  change 
or  m odi f icat ion. I t  is alw ays a quest ion 
of  balance. In  deepw ater  f isher ies, we 
achieve that  balance by applying a 
wor ld leading ecosystem  approach to 
f isher ies m anagem ent . 
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New Zea land deepwater fisheries 
a re dem onstrab ly am ong the top  
5% of the best- m anaged fisheries 
in the world . 

Currently, 19 New Zea land 
fisheries ( hake, hoki, ling , orange 
roughy, and southern b lue 
whit ing)  a re cert ified  susta inab le 
in conform ance with the MSC 
Fishery Standard , others will 
follow. Save orange roughy, New 
Zea land?s MSC certified  fisheries 
a re cert ified  without any 
cond it ions of cert ifica tion. This 
p laces them  in the top  5% of the 
world 's best m anaged 
independently assessed fisheries.  

One of the key aspects of MSC 
certifica tion is the m onitoring  of 
the environm enta l im pacts of 
fishing  activit ies, especia lly on the 
benthic  hab ita ts and the 
ep ibenthic  b iota . Som e of the 
init ia t ives tha t New Zea land 
deepwater fisheries have 
undertaken to reduce their 
benthic  effects and to im prove 
their knowledge of the benthic  
b iod iversity inc lude: 

- Monitoring  areas of the trawl 
pa th to better understand the 
extent and severity of benthic  
d isturbance caused by fishing  
gear. 

- Im p lem enting  m it iga tion 
m easures to reduce inc identa l 
interactions with ecobenthic  
b iota , such as cora ls and 
sponges, and to m inim ize the 
dam age to these vulnerab le 
m arine ecosystem s. 

- Conducting  quantity surveys 
of benthic  b iod iversity to 
assess the sta tus and trends 
of benthic  com m unit ies and 
to identify a reas of high 
conserva tion va lue. 

- Further and ongoing  reduction 
of inc identa l interactions with 
m arine m am m als and 
seab irds, which are a lso 
a ffected  by fishing  activit ies. 

These init ia t ives dem onstra te the 
com m itm ent of New Zea land 
deepwater fisheries to achieve 
and m ainta in MSC certifica tion, 
which is a  rigorous and 
independent verifica tion of their 
susta inab ility perform ance.  

The recent report from  the Office 
of the Prim e Minister?s Chief 
Science Advisor noted  tha t a  
?strength of the MSC standard  is 
tha t fisheries have to m a inta in 
cert ifica tion, not just achieve it  
once?. 

Other a reas where we're 
im p lem enting  EAFM is in our 
interactions with the benthic  
environm ent and m onitoring  
these interactions. To these ends 
we have partnered  with the 
Com m onwealth Scientific  and 
Industria l Research Organisa tion 
( CSIRO) , and together we are 
using  innovation and technology 
to better im p lem ent EAFM. 

One developm ent is a  net 
head line cam era  system  ca lled  
SMART- Cam . These will be 
dep loyed on com m ercia l tows, 
and they'll quantita tively assess 
footage using  CSIRO's advanced 
AI capab ilit ies to determ ine the 

na ture and extent of the benthic  
environm ent. 

The deepwater fisheries EAFM 
fram ework has a lso resulted  in 
reduced interactions with 
seab irds and m arine m am m als. 
Since 2006, the estim ated  annua l 
cap tures of a lba tross by 
deepwater trawlers have reduced 
by 74%, and for seab ird  captures, 
there is a  30% reduction. There 
has a lso been a  90% decrease in 
the estim ated  num ber of fur sea ls 
captured  annua lly and an 80% 
decrease in the num ber of sea  
lions captured  annua lly. Fleet 
wide opera tiona l p rocedures and 
dolphin d issuasive devices have 
been successful in reducing  
interactions. But there is st ill m ore 
to do. 

Irving  a lso m entioned New 
Zea land 's efforts to incorpora te 
reducing  their carbon footprint 
into their EAFM program . 
AgResearch conducted  a  carbon 
lifecyc le assessm ent of the 
deepwater fleet, with p relim inary 
ana lysis showing low and 
declining  carbon em issions in the 
past 30 years for the sam e ca tch 
volum es. 

Irving  ended his p resenta tion with 
a  M?ori whakatauk? -  Toit? te 
m arae o Tane, toit? te m arae o 
Tangaroa, toit? te iwi m eaning  if 
the land is well and the sea is 
well, the peop le will thrive, 
conclud ing  tha t this is what it  is 
a ll about.   

New  Zealand deepw ater  
f isher ies are dem onst rably 

am ong the top 5% of the 
best-m anaged f isher ies in  

the wor ld. 

Toit? te m arae o Tane, 
toit? te m arae o Tangaroa , 
toit? te iwi 

If the land  is well and  
the sea  is well,
the peop le will thrive
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In his p resenta tion on seafood 
environm enta l im pacts, Professor 
Ray Hilborn highlighted  a  p ivota l 
m om ent in his career when he 
was asked by an 
environm enta list friend , if he 
should  stop  ea ting  fish. His friend  
wasn?t a  vegetarian, so 
suggested  he would  ea t m ore 
m eat instead. This led  Hilborn to 
com pare the environm enta l 
consequences of ca tching  fish to 
other form s of food production. 

He noted  tha t a ll form s of food 
production have environm enta l 
costs, inc lud ing  water use, 
pollut ion, fert ilizer, pestic ides, 
antib iotics, soil erosion, petroleum  
use, g reenhouse gases, and 
b iod iversity loss. 

Hilborn recounted  how in 
response to the 2006 paper tha t 

c la im ed a ll fish stocks will be 
collapsed by 2048, he worked 
with a  team  of peop le to build  a  
da tabase on the trends in fish 
stock abundance. This da tabase 
a lso showed tha t m any countries, 
part icula rly in South and 
Southeast Asia , do not have 
sc ientifica lly rigorous 
assessm ents of their stocks. 

Nevertheless, for the stocks tha t 
a re assessed, fishing  pressure 
has decreased m arked ly since 
the 1990s, and the abundance of 
fish stocks is genera lly increasing , 
with ha lf of the world 's ca tch 
being  fished well below the level 
to p roduce m axim um  susta inab le 
yield . 

Som e reg ions have never been 
overfished, such as New Zea land 
and Alaska, while others, like the 

Med iterranean, a re in poor 
cond it ion. South and Southeast 
Asia  have enorm ous fishing  
pressure, and som e 
well- m anaged p laces still have 
stocks in poor cond it ion ( see 
slides on next page) . But the poor 
cond it ion of these stocks is due to 
either ineffective m anagem ent, 
or na tura l variab ility. Peop le have 
to rem em ber tha t fish stocks will 
be ca lled  ?overfished?, even if 
they aren't fished, with it  being  
just due to na tura l variab ility for 
m any fish stocks.

Hilborn em phasized tha t his 
research is the work of team s of 
peop le, representing  a ll aspects 
of the sc ience com m unity and 
highlighted  one of his frequent 
collabora tors is on the 
Interna tiona l Board  of Directors of 
The Nature Conservancy ( TNC) .   

Seafood product ion has lower environm enta l im pacts than a lm ost 
a ll other form s of food  p roduct ion as m easured  by g reenhouse gas 
( GHG)  em issions, carbon footp rints, usage of water, soil erosion and 
b iod iversity loss. If you care for the environm ent and  our p lanet, 
sea food is the perfect p rotein as fishing  has m uch lower im pacts on 
b iod iversity and  the environm ent than the im pacts caused by 
fa rm ing  livestock or crops. It  is untrue tha t the oceans a re being  
em ptied  of fish. Fisheries in New Zea land  are interna t iona lly 
recognised  as being  am ongst the best m anaged. 

KEYNOTE ADDRESS -  FISH IS THE PERFECT PROTEIN
Seafood , a  w inner in  low  env ironm enta l food  p roduct ion  im pacts
Professor Ray Hilborn, School of Aquatic  and Fishery Sciences, Center for Susta inab le 
Seafood, University of Washing ton
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Hilborn m oved on to d iscuss environm enta l costs 
and the paper by Ha lpern et a l., Recent pace of 
change in hum an im pact on the world?s ocean i.  The 
paper was an im portant but la rgely ignored study on 
the recent hum an im pact on the world 's oceans. 
Researchers from  Lincoln University conducted  a  
survey of Kiwis' op inions on the environm ent and 
found tha t fishing  was considered the b iggest threa t 
to the m arine environm ent.  

This study exam ined a  range of m arine hab ita ts, 
from  inshore m angrove sa lt m arshes m udfla ts to 
cora l reefs, rocky reefs, kelp  forests, and then to the 
continenta l shelves and their stressors, inc lud ing  
fishing , tem pera ture, ocean acid ifica tion, sea- level 
rise, shipp ing , nutrient pollut ion, organic chem ica ls, 

d irect hum an, and light pollut ion. Results 
dem onstra ted  tha t the m ajority of the 
threa ts they identified  to m arine 
ecosystem s were from  c lim ate or 
coasta l im pacts, typ ica lly terrestria l 
im pacts, with fishing  having  a  m inim a l 
im pact on the oceans' ecosystem s ( see  
"Lead ing  threa ts' im age next page.)   

Another paper by the sam e authors 
found tha t fishing  was a  m ore ta rget 
threa t to part icula r species; a  find ing  
tha t accords with the other research, 
where from  an ecosystem  perspective, 
fishing  hard ly changes the oceans. It  
changes som e specific  species. 

Hilborn noted  tha t the threa t from  
terrestria l im pacts has been a lm ost 
tota lly ignored in the m arine 
conserva tion com m unity. The report 
from  the New South Wales Marine Esta te 
Managem ent Authority ii ranked 
recrea tiona l fishing  as the 13th b iggest 
threa t and com m ercia l fishing  as the 
17th. The Great Barrier Reef Marine Park 
Authority received a  yellow card  from  
IUCN for not addressing  threa ts from  the 
land, desp ite having  30- 40% of m arine 
protected  areas ( MPA) . 

The Departm ent of Conserva tion 2020 
Biod iversity in Aotearoa iii report a lso 
identified  land- based threa ts as the 
m ost significant to the country's m arine 
hab ita ts. Ocean acid ifica tion and rising  
sea tem pera tures were considered the 
m ost significant threa ts to the m arine 

ecosystem . The bottom  line is tha t to save coasta l 
m arine ecosystem s, it  is essentia l to address 
land- based threa ts and c lim ate change. 

Hilborn, recounted , tha t a lthough he is an academ ic, 
he has an extensive background in fa rm ing  and 
agriculture. Farm ing is how we feed the world , but it  
is essentia l tha t we acknowledge the environm enta l 
im pacts of g rowing  crops and ra ising  livestock.

To save the coastal  m ar ine ecosystem s, 
look  to the land and the global  cl im ate.

Above and below: slides from  Ray Hilborn's p resenta tion
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Professor Tony  Sincla ir  ?  Un iversit y  of Brit ish  
Colum bia  

Hilborn introduced his friend  and colleague Tony 
Sinc la ir, a  p rofessor a t the University of Colum bia  in 
Vancouver, who conducted  a  b iod iversity p roject 
com paring  the abundance of p lant and anim al life 
inside and outside Serengeti Nationa l Park. 

Hilborn?s interview with Sinc la ir looked a t a  p roject 
tha t exp lored  changes in b iod iversity in a reas 
ad jacent to the Serengeti Nationa l Park in East 
Africa . 

The project showed tha t sm all- sca le subsistence 
fa rm ing  outside the park had significantly reduced 
b iod iversity, with fewer types of g rass, trees, 
ungula tes, insects, b irds, m am m als, and rap tors; 
noting  tha t one of the prim ary d rivers behind  the 
decline in b iod iversity m ay be the loss of the trophic 
level one p lants tha t form  the ecosystem 's structure 
and energy.

The study was specifica lly looking  a t the im pact of 
agriculture on the Serengeti savanna ecosystem  in 
East Africa  and how it a ffected  the food web and 
resulted  in trophic cascades. The study found tha t 
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agriculture, which rem oves na tive grasses and trees 
and rep laces them  with m onoculture crops, had a  
significant im pact on the ecosystem . The 
d isappearance of na tive grasses led  to the 
d isappearance of insects, which in turn led  to the 
d isappearance of insectivorous b irds, m am m als, 
and rap tors, and the prolifera tion of rodents. The 
study found tha t the d isrup tion caused by 
agriculture worked its way up  the food cha in, 
a ffecting  every trophic level.

Hilborn com pared the find ing  from  Sinc la ir?s 
Serengeti study with fisheries, noting  tha t fisheries 
typ ica lly don't do anything  to the prim ary 
p roductivity level ( equiva lent of trees and herbs or 
the second trophic level) . Noting  tha t in som e areas 
around the Serengeti, there's hunting  for ungula tes 
which for the m ost part, doesn?t a ffect the food 
cha in very m uch. This m ay be the c losest ana logue 
to what fishing  does.

Ray Hilborn d iscussed the im pact of hum an activity 
on b iod iversity in both terrestria l and m arine 
ecosystem s. He highlighted  the issue of com paring  
intact na tive ecosystem s to fa rm  ecosystem s, where 
m ost stud ies inc lude crops and exotic  pests as part 
of b iod iversity, but not na tive b iod iversity. 

The key point tha t Hilborn wanted  to m ake is tha t 
trophic level one in the Serengeti -  tha t's equiva lent 
to the grasses and trees in the ocean -  is the 
phytop lankton. Trophic level two -  the grazers -  the 
equiva lent is zoop lankton; they are essentia lly 
unchanged. In fact, in aggregate their tota l b iom ass 
( this is tons per square kilom etre across a ll these 26 
m odels)  there's a  lit t le b it m ore because of fishing . 
Trophic level three, the forage fish is essentia lly 
unchanged. It 's trophic level four or five and six, 
where the fish in the ecosystem  has a  lower 
abundance. But if you say what's the abundance of 
the na tive ecosystem  fish vs unfished it 's exactly the 
sam e. In fact, it 's a  lit t le higher. If you just focus on 
fish, it 's actua lly 3% lower.

In m arine ecosystem s, fishing  does not a ffect the 
first three trophic levels ( phytop lankton, zoop lankton, 
and forage fish) , but has lower abundance in higher 
trophic levels. However, the abundance of na tive 
ecosystem  fish is sim ila r to unfished ecosystem s, 
and trophic level one is unaffected  by fishing .  

Hilborn then turned to a  recently pub lished paper by 
Enric  Sa la  et a l, in Nature iv, which c la im ed tha t 
bottom  trawling  genera tes m ore carbon than a irline 
travel. Subsequently Nature pub lished a  crit ique by 
Hilborn and Ka iserv, with two other crit iques to be 
pub lished soon. Professor Jan Hidd ink was the lead 
author of a  paper tha t crit iqued the carbon footprint 
ca lcula tionvi ( pub lished 2 May 2023.)

Professor Jan Hidd ink  -  Bangor Un iversit y , Wa les

Hilborn introduced Jan Hidd ink, an academ ic a t 
Bangor University, who d iscussed the im pact of 
bottom  trawling  on carbon sequestra tion in m arine 
sed im ents. He exp la ined how bottom  trawling  can 
d isturb  the seabed and d isrup t na tura l carbon flows, 
which can lead to the release of CO2, but noted  tha t 
the release of CO2 has been significantly 
overestim ated as referred  to the 2021 Sa la  et a l 
paper.

Hidd ink exam ined the 2021 Sa la  et a l paper, which 
m odelled  seafloor d isturbance by bottom  trawlers 
results up  to 1.47 Pg of CO2 being  released annua lly 
owing  to increased organic carbon m inera lisa tion. 
Hidd ink noted  tha t this is a  very la rge figure and 
equiva lent to g loba l a ir travel.  

Hidd ink noted  tha t this led  to questions as to:

- If the releases were so significant then one would  
expect there to be very c lear d ifferences in the 
organic carbon content in the sed im ents in a reas 
tha t a re trawled  versus areas tha t a re less 
trawled  and areas tha t a re not trawled . Stud ies 
found tha t there were no significant d ifferences in 
organic carbon stocks with and without trawling . 

- If there are no d ifferences, was there a  p rob lem  
with the m odel? Ana lysis found tha t the m odel 
incorrectly relied  on som e incorrect assum ptions, 
about the na ture of the carbon ( i.e., the ra te a t 
which organic m ateria l becom es m inera lised  
organic m ateria l was overestim ated by a  factor 
of 1000)  and tha t a ll the carbon was accessib le 
( i.e., app lying  the reactivity of fresh organic 
carbon in tha t sam e way as stored  organic 
carbon) .

Exper ts have ident i f ied ocean 
acidi f icat ion as the greatest  threat  to 
the count ry 's m ar ine habi tats, w i th 
r ising sea tem perature the second. 

Department of Conservation 2020 
Biodiversity in Aotearoa report
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In  h is 2013 book  The Per fect  

Protein, Andy Sharpless, CEO of 

the ocean conservat ion 

organisat ion Oceana, w rote: 

"imagine there was a healthy 

animal sourced protein that could 

be enjoyed without draining the 

life from the soil, without drying 

up our r ivers, without polluting 

the air  and the water and without 

causing the planet to warm even 

more and without plaguing 

communities with diabetes, heart 

disease and cancer." 

That  per fect  protein is, of  course, 

w i ld-caught  f ish. Fish can be 

caught  w i th alm ost  no w ater, no 

herbicides or  pest icides, no 

ant ibiot ics, and no soi l  erosion. 

The two m ajor  envi ronm ental  

im pacts of  f ish ing are greenhouse 

gases pr im ar i ly f rom  fuel  use, and 

im pacts on biodiversi ty.

Hidd ink a lso highlighted  the lim ita tions of 
current research and em phasized the need 
for long- term  stud ies to track changes in 
sed im ent carbon content over t im e, as well 
as the im portance of considering  the effects 
of c lim ate change and other stressors on 
carbon sequestra tion.

Hilborn a lso com pared the environm enta l 
im pact of livestock, aquaculture, and capture 
fisheries and concludes tha t fisheries have a  
lower environm enta l im pact than livestock. 
The im pact of bottom  trawling  on benthic  
b iota  was a lso d iscussed, where a  review of 
da ta  from  24 reg ions of the world  showed 
tha t about 90% of the benthic  a rea  of New 
Zea land ( looking  a t continenta l shelves down 
to 100 m eters)  has a t least 90% of its na tive 
benthic  abundance  ( see slide from  Ray 
Hilborn's p resenta tion on next page, showing 
graph from  Pitcher et a l paper Trawl im pacts 
on the rela tive sta tus of b iotic  com m unit ies of 
seabed sed im entary hab its in 24 reg ions 
worldwide  vii) .

Hilborn noted  tha t the effects of bottom  
trawling  on na tive ep i- benthic  ecosystem s, 
depend prim arily on two things: 

1. what's the substra te, and 
2.what's the intensity of trawling  

Globa lly m ost trawling  takes p lace on m ud 
and sand and the species tha t live there are 
pretty robust, they com e back pretty rap id ly. 
He m entioned tha t sensit ive hab ita ts, 
weather, and la rge m acro flora  and fauna are 
highly vulnerab le to trawling  and occur 
m ostly on hard  substra tes which are ra re 
g loba lly.

Princ ip le two of the Marine Stewardship  
Council says you can't be cert ified  unless you 
can show you do not a lter m ore than 20% the 
structure and function of the ecosystem . No 
form  of la rge- sca le land production can 
m eet tha t standard . 
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Pitcher et a l produced a  m etric  ca lled  the rela tive benthic  sta tus. The above im age shows the abundance of 
the na tive benthic  fauna in an ecosystem  and looking  across it shows the percent of the reg ion. New Zea land 
is num ber 15.

Hilborn ended his p resenta tion, with a  d iscussion 
on the environm enta l cost of rep lac ing  fish with 
p lant- based foods, referencing  the p lant- based 
Im possib le Burger. 

He noted  tha t while p lant- based d iets m ay be 
m ore environm enta lly friend ly in som e ways such 
as greenhouse gas em issions they have their own 
environm enta l costs, such as the use of fert ilizers, 
pestic ides, and la rge am ounts of water. He argued 
tha t fisheries have a  lower environm enta l im pact 
than livestock and tha t the m ost susta inab le 
solution is to consum e a  m ix of p lant- based and 
seafood- based foods. 

?Al l  food product ion has 
envi ronm ental  consequences. The 
biggest  focus of  the last  20 years in  

f isher ies m anagem ent  is that  
f isher ies can be and are being 

sustainably m anaged to produce 
food?.
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Slides from  Ray Hilborn's p resenta tion

Pr inciple two of  the M ar ine Stew ardship Counci l  says you can't  be 
cer t i f ied unless you can show  you do not  al ter  m ore than 20% the 
st ructure and funct ion of  the ecosystem . No form  of large-scale 

land product ion can m eet  that  standard.
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Vietnam ese- style pho soup with hoki fillets

Im age: Sea lord
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Dion Tuuta  presented  to the 
sym posium  on the trad it iona l 
M?ori worldview of resource use, 
which sees hum an well- being  as 
inseparab le from  the na tura l 
environm ent. He shared his 
non- sc ientific  experience as a  
historian, trea ty advocate, form er 
seafood com pany d irector, 
form er CEO of a  na tiona l M?ori 
Fisheries Trust, casua l observer of 
hum an nature, and current iwi 
CEO to shed light on the top ic .

Tuuta  exp la ined tha t the 
susta inab le use of na tura l 
resources enab led  M?ori soc iety 
to flourish in p re- colonia l t im es, 
while the over- exp loita tion of 
na tura l resources resulted  in 
suffering . M?ori authority system s 
were put in p lace to ensure the 
correct ba lance between use and 
susta inab ility, and this 
contributed  to the developm ent 
of a  unique M?ori identity where 
ka it iakitanga ( p rotection and 
guard ianship )  of resources was a  
key societa l p rinc ip le. This 
interdependence between 

hum anity and the environm ent 
ult im ately contributed  to the 
personifica tion of kinship  bonds 
with te ta iao ( the environm ent)  
itself. Every iwi has an expression 
which connects them  to te ta iao. 
Ko Taranaki taku m aunga, ko 
Urenui taku awa , Taranaki is m y 
m ounta in, Urenui is m y river, and 
the Whanganui Iwi whakatauki, 
Ko Au te Awa, Ko te Awa Ko au, I 
am  the river and the river is m e. 

However, the colonisa tion of 
Aotearoa New Zea land in the 
m id- 19th century interfered  with 
the ab ility of tangata  whenua to 
m a inta in control of the resources 
which susta ined their various 
triba l soc ieties, econom ies, and 
identit ies. The sett ler governm ent 
and priva te hands took control of 
the vast m a jority of M?ori 
resources, and M?ori 
perspectives and approaches 
towards ba lancing  resource use 
were la rgely ignored. 

Ironica lly, this changed in 1986 
with an idea im ported  from  

offshore, the Quota  Managem ent 
System . It was introduced to 
p lace m ore necessary controls 
a round com m ercia l fishing . The 
QMS was needed to restore tha t 
essentia l ba lance between te ta i 
tangata  -  peop le -  and te ta i 
m oana -  the oceans, and this 
was achieved by lim it ing  what 
can be taken from  the ocean 
through crea ting  a  fisheries 
p roperty right in the form  of 
quota . 

Nga i Tahu, Muriwhenua, Waika to 
Ta inui and the New Zea land M?ori 
Council im m edia tely cha llenged 
the Quota  Managem ent System , 
not because of its intent to crea te 
a  m ore susta inab le fisheries 
m anagem ent system , but 
because of the Crown's 
p resum ption tha t it  could  
determ ine who owned the quota , 
without reference to 
trea ty- guaranteed M?ori 
p roperty rights to fish.

An interim  sett lem ent was agreed 
in 1989, which saw 10% of exist ing  

Dion Tuuta  highlighted  the structura l im pact of the M?ori 
Fisheries Sett lem ent in 1992, how this has shaped act ive 
engagem ent by lwi in the fisheries sector, the trad it iona l M?ori 
views of the rela t ionship  with the ecosystem s tha t we live in and  
tha t susta in us, and  how those trad it iona l lwi views are being  
reconciled  with the QMS ( Quota  Managem ent System ) , the 
Fisheries Sett lem ent, m odern com m ercia l fishing  and  m odern 
fisheries m anagem ent.

The evolv ing  na ture of M?ori f isheries and  cha llenges for the fu ture
Dion Tuuta , Pou Whakahaere ( Chief Executive) , Te Kotahitanga o Te Atiawa 
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QMS quota  species transferred  
through to a  newly crea ted  
M?ori Fisheries Com m ission, and 
a  fina l sett lem ent agreed in 1992 
provided funds to acquire 50% of 
Sea lord  and provide M?ori with 
20% of a ll quota  for new species 
brought into the Quota  
Managem ent System . The QMS 
does som ething  very ra re in 
Aotearoa, as Sir Tipene O'Regan, 
one of our chief negotia tors of 
the sett lem ent a rt icula tes, it  
b lends a  trea ty right with a  
conserva tion system  to achieve 
the outcom e of susta inab le use, 
which is a  very M?ori approach 
to resource m anagem ent. So, by 
virtue of the 1992 sett lem ent, the 
Quota  Managem ent System  is 
the only fisheries m anagem ent 
system  m andated  by M?ori.

"The QMS is now 37 years old , 
and to m e tha t continues to 
represent ka it iakitanga in action 
a t a  na tiona l level. It  is genera lly 
m isunderstood, it  is m a ligned by 
those who oppose com m ercia l 
fishing , but it  has been a  
trem endous success for New 
Zea land in m odera ting  
unregula ted  fisheries p ressure." 

Tuuta  outlined  the m odern M?ori 
fisheries cha llenges, such as the 

issue of "fishing  from  the 
boardroom ." The sett lem ent 
fac ilita ted  iwi part ic ipa tion in 
com m ercia l fisheries and set off 

an exp losion in M?ori econom ic 
and polit ica l developm ent. 

The quota  assets transferred  to 
the M?ori Fisheries Com m ission 
were ult im ately d istributed  
am ongst the tribes via  the 58 
m andated  iwi organiza tions in 
accordance with an a lloca tion 
m ethodology, which the M?ori 
Fisheries Com m ission 
developed, and from  2004 Te 
Ohu Ka im oana was responsib le 
for im p lem enting .

However, gett ing  M?ori to agree 
on the a lloca tion of the quota  
was a  d ifficult p rocess, and it  
fragm ented the M?ori quota  
base into sm aller parcels tha t 
were too sm all to susta in 

com m ercia l fisheries activit ies in 
their own right. Add it iona lly, 
before the fisheries sett lem ent, 
very few iwi collectives were 
engaged in com m ercia l 
fisheries. Ind ividua l M?ori and 
whanau were involved, but the 
triba l collectives representing  
the m ajority of its m em bers were 
not. The fisheries sett lem ent 
p rovided key organizing  
princ ip les and infrastructure for 
iwi to receive and m anage the 
quota  parcels, which provided 
econom ic incom e to pursue 
their collective asp ira tions, which 
m ost then used in order to fund 
the land based historic  Trea ty 
c la im s.

So, the m odel p rovided 
significant benefits. But this has 
not necessarily fac ilita ted  M?ori 
part ic ipa tion in com m ercia l 
fisheries in the way tha t m any 
m ay have orig ina lly envisioned. 
The m odel has been iwi 
separa tion from  the actua l 
activity of com m ercia l fishing  a t 
the loca l level, and therefore, 
continuing  a  severing  of the 
rela tionship  with Tangaroa ( a  
p isca toria l ignorance) .

In conclusion, Tuuta  highlighted  
the success of the Quota  

"The QM S is now  37 years 

old, and to m e that  
cont inues to represent  

kai t iak i tanga in  act ion at  a 
nat ional  level ."
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Managem ent System  in 
m odera ting  unregula ted  
fisheries p ressure and achieving  
susta inab le use. He em phasized 
the need to ba lance econom ic 
developm ent with susta inab ility 
and to continue to recognise the 
inseparab le rela tionship  
between hum an well- being  and 

the na tura l environm ent.

A genera tion on from  the 
fisheries sett lem ent, Tuuta  noted  
the key risk for M?ori and to the 
continued M?ori support of 
com m ercia l fisheries is our 
d istance from  the industry, 
com bined with the 
overwhelm ing  m essages of fear 

p rom oted by those opposed to 
it , or those who see it as a  threa t 
to the environm ent. The entit ies 
which govern M?ori com m ercia l 
fishing  are predom inantly 
polit ica l in na ture.

"[The QM S] blends a t reaty 
r ight  w i th a conservat ion 

system  to achieve the 

outcom e of sustainable use, 
w hich is a very M ?or i  

approach to resource 
m anagem ent"
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Hoki & chips

Im age: Independent Fisheries



Opening  rem arks
Tom  McClurg , Director, Toroa Stra tegy

6

23

Dr Stewart Ledgard , p rinc ipa l sc ientist a t 
AgResearch, and expert on carbon footprinting  
d iscussed the app lica tion of lifecyc le assessm ent 
( LCA)  to the New Zea land deepwater trawl fleet. LCA 
is a  m ethod of accounting  for em issions from  a ll 
contributing  parts of a  p roduct?s lifecyc le, from  the 
extraction of raw m ateria ls to the product?s d isposa l. 

Ledgard  noted  tha t there are quite stric t 
interna tiona l standards on how to ca lcula te carbon 
em issions a t a  very high level. However, there are 
som e varia tions in the way tha t LCA m ethodology is 
app lied , which can m ake it d ifficult to com pare 
results from  d ifferent stud ies. 

The European Com m ission has been 
heavily involved in p roduct 
environm enta l footprinting , which 
seeks to label p roducts based on their 
environm enta l im pact. Em issions 
labelling  is a lso becom ing m ore 
com m on for la rger m ult i- na tiona l 
com panies like Unilever and Walm art.

Dr Ledgard  d iscussed his p revious work 
with the da iry, sheep, and beef sectors, 
where understand ing  the em issions 
from  livestock production was 
im portant due to the costs being  
p laced on em issions and 
environm enta l labelling  becom ing an 
issue. He noted  the opportunity to 
app ly these learnings to the seafood 
industry, and he d iscussed the results 

from  his team ?s early 
ana lysis of the carbon 
footprint of the 
deepwater fishing  fleet.

Dr Ledgard?s presenta tion focused on the carbon 
footprint of fishing  vessels and the seafood industry 
as a  whole. He highlighted  the various com ponents 
tha t contribute to the carbon footprint of fishing , 
such as the construction of the vessel, the fuels 
used, and the fishing  nets. The LCA system  boundary 
of the study is from  the crad le to the ?fa rm ? gate ( in 
the case of a  fishing  vessel, it  is caught whole fish or 
ca tch on board  the vessel.)

Globa lly food  p roduct ion is a  significant contributor to 
hum an- genera ted  sources of g loba l g reenhouse gases ( GHGs) , 
est im ated  to be 30% of the tota l. A study of the carbon footp rint of 
New Zea land 's deepwater trawl fisheries shows their GHG 
em issions a re substant ia lly lower than those for beef, sheep 
product ion. The m a in source of carbon usage and em issions is the 
fuel used  by trawlers.

Carbon footp r in t  of f ish  from  the New  Zea land  deepw ater f ish ing  fleet  
Dr Stewart Ledgard , Principa l Scient ist , AgResearch
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Ledgard  a lso d iscussed the 
va lue of ined ib le p roducts such 
as fish m ea l, which have a  
com m ercia l va lue and 
contribute to the overa ll carbon 
footprint of the industry. An LCA 
is used to determ ine the tota l 
em issions from  the whole 
system  and a lloca te those 
em issions accord ing  to d ifferent 
co- products.

Ledgard  provided da ta  on 21 
representa tive deepwater trawl 
vessels, inc lud ing  inform ation on the annua l fish 
ca tch, fuel use, and processed fish and fish m ea l. 
Where there were gaps in inform ation, pub lished 
da ta  were used. For exam ple, a  deta iled  study on 
the carbon em issions of the d ifferent com ponents 
tha t com prise a  ship  and how long they last. The 
study found tha t the carbon footprint from  1 kilo of 
deepwater ca tch was 1.19 kg  carbon d ioxide 
equiva lents ( a  range of 0.38 to 3.28 kg  CO2e/ kg  
ca tch) . 

The study found tha t the carbon footprint of the 
landed fish on the ship  was dom inated  by fuel 
em issions, which m ade up 95% of the tota l 
em issions, while refrigerants accounted  for 4%. It was 
noted  tha t a lthough there are significant em issions 
involved in the production of a  la rge deepwater 
fishing  vessel, they last a  long t im e and they ca tch a  
lot of fish ?  and in term s of ongoing  em issions, when 
spread over the vessel?s lifet im e its em issions are 
rela tively sm all. 

Ledgard  exp la ined tha t there was 
som e variab ility in the da ta , but 
there were opportunit ies for 
effic iencies. He noted  tha t for LCA 
ana lyses such as this, where there 
is som e data  uncerta inty, 
sensit ivity ana lysis is undertaken 
to test da ta  assum ptions. He a lso 
noted  tha t there was no 
correla tion between the tota l 
annua l fuel used across d ifferent 
vessels and the carbon footprint 
per kilo of ca tch, but there was a  

strong rela tionship  between the tota l annua l ca tch 
per vessel and the carbon footprint.

The study a lso com pared da ta  from  this study with 
pub lished da ta  for consistency and found tha t his 
da ta  was consistent with other stud ies, with New 
Zea land deepwater carbon footprint results being  a t 
the lower end of the range of g loba l results where 
the average was 2.3 kg  CO2e/ kg  ca tch.

Ledgard  d iscussed the com parison in carbon 
footprint in units of 100 gram s of p rotein, showing 
fish com pare favourab ly to New Zea land m eat even 
a fter taking  carbon sequestra tion by trees on fa rm s 
into account ( see below slides) . However, he warned 
tha t a  m ore va lid  com parison requires accounting  
for conversion to ed ib le fish and m eat, and the 
co- products during  fish/ anim a l p rocessing  

Overa ll, the presenta tion highlighted  the im portance 
of reducing  the carbon footprint of the seafood 
industry and the potentia l for the industry to 
becom e m ore susta inab le through the adoption of 
c ircula r econom y practices.

The study found that  the 
carbon footpr in t  f rom  1 kg of  

New  Zealand deepw ater  catch 
w as 1.19 kg CO2e/kg catch. 

This is at  the lower  end of  the 

range of  global  resul ts w here 
the average w as 2.3 kg CO2e/kg 

catch. 

Slides from  Stewart Ledgard 's p resenta tion
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Hugh Dixon, Data  Manager a t BERL, d iscussed the 
wider econom ic contribution of com m ercia l fishing  
in New Zea land. The research he presented  was 
com pleted  in 2022 and focused on the econom ic 
im pact of cap ture fishing  and seafood processing  
on the New Zea land econom y. Dixon provided a  
g loba l overview, c it ing  da ta  from  the Food and 
Agricultura l Organisa tion which showed tha t 1.7 
m illion tonnes of cap ture fish were produced in 
Oceania , with New Zea land contributing  0.4 m illion 
tonnes.  

He then provided da ta  on the econom ic im pact of 
fishing  in New Zea land, inc lud ing  the tota l im pact 
of fishing , which was $5.2 b illion, with $2.2 b illion of 
tha t being  GDP. Fishing  a lso supported  16,530 FTEs, 
which is about 1% of New Zea land 's em ploym ent. 
Dixon a lso d iscussed the annua l exports of New 
Zea land, which tota lled  $1.8 b illion in 2020, just 
behind  wine a t $1.9 b illion and kiwi fruit a t $2.4 
b illion, with the m ain export countries being  China , 
Austra lia , USA and Japan. 

The m ethodology used to determ ine the va lue of 
the fish caught in New Zea land involved sourc ing  
five years of com m ercia l ca tch da ta  from  the 
Ministry for Prim ary Industries, ad justing  this da ta  to 
account for a ll fish caught, and using  m onthly 
export da ta  from  Sta tist ics New Zea land to 
determ ine the level of exports for each fish species 
and the average export p rice per kg .  

Dixon and his team  a lloca ted  ca tch to the Austra lia  
and New Zea land Standard  Industria l Classifica tion 
( ANZSIC)  based on fishing  m ethod and determ ined 
which fish species were export d riven and which 
were not. Using  the export p rice or port p rice they 
determ ined the overa ll va lue of the fish species.  

They a lso checked their da ta  aga inst pub lished 
da ta  from  Sta tist ics New Zea land to ensure tha t 
their ca lcula tions m atched. 

The com m ercia l fishing  industry is a  significant contributor to the 
New Zea land  econom y, with fish exports a lone worth 
approxim ately $2 b illion in the year end ing  Septem ber 2022. Using  
da ta  from  2016 to 2020, a  study ana lysed  the d irect and  ind irect 
econom ic im pacts of com m ercia l fishing , includ ing  upstream  
businesses tha t supp ly inputs to the industry. The study found tha t 
the average annua l d irect econom ic contribut ion of com m ercia l 
fishing  was $2.3 b illion in output, $820 m illion in GDP, and  the 
em ploym ent of 6,300 full- t im e equiva lents ( FTEs) . When includ ing  
ind irect and  induced econom ic im pacts, the tota l annua l 
econom ic contribut ion increased to $5.2 b illion in output, $2.2 
b illion in GDP, and  the em ploym ent of 16,530 FTEs, representing  a round one percent of 
the New Zea land  econom y and workforce. 

The econom ic and  socia l cont r ibu t ion  of sea food  to New  Zea land 's  econom y
Hugh Dixon, Data  Manager, Business and Econom ic Research Ltd  ( BERL)
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Dixon provided a  breakdown of fishing  
sectors, such as deepwater and 
inshore, with the deepwater sector 
p rovid ing  an average ca tch va lue of 
$564m  ( with hoki com prising  $166m  
and squid  $92m ) . 

Ca lcula tions of va lue per tonne showed 
the deepwater sector ( $1,900)  as a  
high- volum e lower p rice sector, 
contrasting  with other high va lue low 
volum e sectors like rock lobster 
( $57,500)  and shellfish ( $24,600) . 

Dixon provided inform ation on 
em ploym ent within the seafood sector 
and support industries, noting  tha t 
there are 10,060 peop le d irectly 
em ployed within the seafood sector, 
with an add it iona l 1,350 peop le 
em ployed in fish and seafood 
wholesa ling  and 552 em ployed in 
shipbuild ing  and repa ir services. 

In term s of where this em ploym ent 
occurs reg iona lly, the m ain three areas 
of em ploym ent were Auckland, which 
had 21% of em ploym ent, Canterbury 15% 
and Nelson 10%.  

Overa ll, Dixon's p resenta tion provided 
an in- depth look a t the econom ic 
im pact of com m ercia l fishing  in New 
Zea land, as well as the m ethodology 
used to determ ine the va lue of the fish 
caught. 

The focus of the study was based on 
the econom ic im pact and contribution. 
Dixon noted  tha t there was room  for the 
broadening  of this study to inc lude 
im pacts and contributions of the 
seafood sector from  a  socia l and 
cultura l and environm enta l context as 
well.   

The seafood indust ry cont r ibutes $5.2 bi l l ion to the 
New  Zealand economy and cont r ibutes to the ful l  

t im e em ploym ent  of  16,530 people.

Slides from  Hugh Dixon's p resenta tion
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Panel d iscussion

The sym posium  conc luded with a  panel d iscussion. From  left to right: Tom  McClurg , Ray Hilborn, Volker Kuntzsch, Stewart 
Ledgard , Aaron Irving , and Hugh Dixon.

During  the panel d iscussion, the 
part ic ipants d iscussed how to 
p resent the seafood industry in a  
posit ive light to the genera l 
pub lic , who often view it 
negatively due to past 
environm enta l dam age caused 
by the industry. They suggested  
various ways to achieve this, 
inc lud ing  engag ing  with 
stakeholders in honest and 
m eaning ful d ia logue, crea ting  
com m on ground with peop le 
through the sharing  of 
knowledge, and bring ing  peop le 
together. However, som e 
partic ipants expressed concern 

tha t the pub lic  would  not be 
receptive to inform ation tha t is 
inconsistent with what they 
believe. We should  be relying  on 
effectively extended sc ience and 
ob jective fact- based inform ation. 

The group a lso ta lked  about the 
im portance of highlighting  the 
posit ive aspects of the seafood 
industry. It  was agreed tha t we 
need to b ring  peop le c loser so 
tha t they can see the good work 
tha t we do. We need to m ove 
beyond past environm enta l 
dam age and highlight what the 
seafood industry is doing  well 
going  forward . 

The speakers d iscussed top ics 
such as the cha llenges of 
ob ta ining  reliab le da ta , the need 
for transparency and better 
reporting  in the industry, the 
im portance of listening  to and 
engag ing  with the pub lic , and the 
va lue of showing the industry the 
benefits of da ta  collection. One 
speaker expressed the desire to 
see the seafood industry m ove 
away from  ta lking  solely about 
fishing  and instead em brace its 
role as a  susta inab le food 
producer with strong 
environm enta l credentia ls. 
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Another speaker com m ented on 
the d ifficulty of countering  
negative portraya ls of the 
industry in the m ed ia , while 
others d iscussed the need for 
posit ive m essag ing  and 
reaching  d ifferent aud iences, 
inc lud ing  the genera l pub lic . 
Overa ll, the d iscussion centred  
around ways to im prove the 
seafood industry's im age and 
prom ote its strong ethos of 
susta inab ility, its ocean 
stewardship  and our posit ive 
contributions as food producers.   

Severa l ind ividua ls spoke about 
the im portance of engag ing  with 
the younger genera tion to b ring  
the seafood industry and its 
potentia l for g rowth into the 
future. One speaker suggested  
the idea of crea ting  a  high 
school p rogram  focused on the 
fishing  industry to insp ire and 
educate students about the 
opportunit ies ava ilab le in this 
field . Another speaker m entioned 
a  program  ca lled  Blue Tom orrow, 
which was designed to g ive 
interna tiona l students an 
overview of d ifferent sectors in 
the b lue econom y, inc lud ing  
fishing , agriculture, and 
eng ineering , and encourage 
them  to pursue careers in these 
areas. 

Another top ic  of d iscussion was 
the rela tionship  between the 
seafood industry and 
non- governm enta l organiza tions 
( NGOs) . One speaker 
em phasized the im portance of 
understand ing  the d ifferences 
between NGOs and develop ing  
rela tionships with them  to work 
on com m on issues. They gave 

an exam ple of a  tuna convening  
group tha t b rought together 
various NGOs, inc lud ing  
Greenpeace, to identify 
susta inab le tuna fisheries tha t 
com m ercia l supp ly com panies 
could  buy from . 

Another speaker stressed the 
need for the seafood industry to 
focus on posit ive actions, such 
as investing  in the 
re- estab lishm ent of m ussel 
beds. They suggested  tha t the 
seafood industry continue its 
com m itm ent to EAFM, noting  tha t 
issues like seab ird  bycatch can 
underm ine hard  work and can 
turn pub lic  op inion. Aga in, it  was 
agreed the seafood industry 
m ust do better in extend ing  the 
sc ience and research and telling  
our story. 

Another speaker reitera ted  tha t 
a ll form s of food production 
necessita te environm enta l 
change, but our story is a  good 
one. The com para tive work tha t 
we have seen today a ttests to 
tha t. The peop le tha t we need to 
convince are the peop le in the 
governm ent who m ake the 
decisions, they should  va lue and 
cherish us as a  part of the New 
Zea land econom y. 

Overa ll, the panel d iscussion 
highlighted  the need for the 
seafood industry to engage with 
a  variety of stakeholders, 
especia lly young peop le and the 
genera l pub lic . We need to 
celebra te our seafood, our 
peop le and our stewardship . We 
are an excit ing , p rogressive 
industry tha t is on the forefront 
of g loba l susta inab ility 
m anagem ent.  
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Tom  McClurg 's c losing  address 
took us back to the definit ion of 
environm enta lism  tha t he used a t 
the beg inning  of the sym posium  
which was concern for the 
environm ent or concern for 
adverse hum an im pacts on the 
environm ent.

While NGOs owe their existence to 
the m aintenance or 
enhancem ent of concerns 
regard ing  adverse hum an effects 
on the environm ent, the seafood 
industry a im s to reduce or 
elim ina te the reasons for such 
concerns.

NGOs and the industry therefore 
have som ewhat d ifferent 
interests.Successful ecosystem  
m anagem ent will ob lige NGOs to 
find  another type of concern to 
focus on.

Luckily, we live in an age of 
concern, and there are m illions of 
other things tha t we can be 
concerned about.

The prob lem  with concern is tha t, 
by itself, concern changes 
nothing . Actions change the 
world , not concerns. McClurg  
noted  tha t it  was therefore 
appropria te tha t we finished with 
Volker's address, because he 
sta rted  to ta lk about action, 
basica lly taking  responsib ility for 
p rob lem s and trying  to address 
them , pursuing  opportunit ies, 
doing  things, owning  m istakes 
and learning  from  them .

If NGOs think tha t their purpose is 
to transla te concern into actions 
tha t elim ina te concern then there 
are prospects for com m on 
ground between NGOs and the 
seafood industry. Discussions 
would  necessarily revolve around 
facts, the dynam ics of na tura l 
p rocesses, hypotheses about the 

effects of m anagem ent actions 
and priorit ies for what we should  
try to do.

McClurg  recollected  tha t m any of 
the issues tha t were traversed 
are m uch b igger than the 
seafood industry and perhaps 
have m ore to do with the kind  of 
m ass psychology of the 21st 
century where the correct 
posture is m ore im portant than 
effective action. However, what is 
the encourag ing  thing  about the 
sym posium  is tha t there is a  
foundation for posit ive action, not 
sim p ly having  to be concerned 
about it .

McClurg  thanked the presenters 
for their insightful contributions. 
Sum m arising  the day, he noted  
tha t in the presenta tion from  
Aaron Irving , the lega l fram ework 
we work in is a  sound one tha t 
p rovides for fishing  to m eet 
hum an needs over t im e, 
acknowledg ing  effects tha t a re 
short of adverse which we should  
avoid .

Ray Hilborn's address 
dem onstra ted  how hum an needs 
can be susta inab ly and 
responsib ly m et from  the 
production and consum ption of 
sea food. Com pared to other food 

production op tions, sea food from  
well- m anaged fisheries such as 
New Zea land?s com pares very 
well environm enta lly with other 
form s of food production.

Dion Tuuta  spoke about seafood 
production from  a  Te Ao M?ori 
perspective. He noted  the 
im portance of Matauranga M?ori 
and how it is not inconsistent with 
sc ientific  knowledge and with the 
use of m odern technology.

Dr Stewart Ledgard  and Hugh 
Dixon provided two presenta tions 
on the im pacts of fishing  and the 
econom ic sta te of the sector.

They fleshed out the crit ica l 
factua l inform ation base tha t we 
need to m ake inform ed choices.

Volker Kuntzsch reinforced the 
need for com prehensive and 
com parab le inform ation to m ake 
inform ed choices, em phasizing  
tha t good inform ation is crit ica l 
for m eaning ful action.

Moreover, McClurg  d iscussed the 
significance of the event?s 
broader them e, which exp lored  
the dua lity and tension tha t exists 
between d ifferent cultura l views 
of the rela tionship  between 
hum ans and na ture. He 
suggested  tha t once these 
underlying  perspectives are 
decla red , there is a  lot of 
com m on ground to be found 
through d ia logue and tha t 
d ifferent cultura l perspectives are 
not necessarily inconsistent with 
sc ientific  knowledge or m odern 
technology.

In conclusion, he expressed his 
hope tha t the account of the day 
would  serve as a  foundation for 
ongoing  d ia logue and further 
exp lora tion of the sym posium 's 
them es.

" ...there is a lot  of  
com m on ground to be 

found through dialogue 
and di f ferent  cul tural  
perspect ives are not  

necessar i ly inconsistent  
w i th scient i f ic 

know ledge or  m odern 
technology."

Closing  rem arks
Tom  McClurg
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and Volker Kuntzsch



Opening  rem arks
Tom  McClurg , Director, Toroa Stra tegy

6

31

Steam ed scam pi with pum pkin tortellini
References and  resources

References
i Halpern, B.S., Frazier, M., Afflerbach, J. et a l., ( 2019)  Recent pace of change in hum an im pact on the world?s 
ocean. Sci Rep 9, 11609 ( https:/ / doi.org / 10.1038/ s41598- 019- 47201- 9)

ii NSW Departm ent of Prim ary Industries ( 2016) NSW Marine Esta te Threat and Risk Assessm ent ?  background 
environm enta l inform ation   
( https:/ / www.m arine.nsw.gov.au/ _ _ data / assets/ pd f_ file/ 0006/ 672198/ NSW- Marine-  
Esta te- Threat- and- Risk- Assessm ent- background- environm enta l- inform ation- TARA-  report.PDF)

iii Departm ent of Conserva tion ( 2020)  Biod iversity in Aotearoa, an overview of sta te, trends and pressures 
2020 ( https:/ / www.doc.govt.nz/ g loba lassets/ docum ents/  conserva tion/ b iod iversity/  
anzbs- 2020- b iod iversity- report.pd f)

iv Sa la , E., Mayorga, J., Brad ley, D. et a l., ( 2021)  Protecting  the g loba l ocean for b iod iversity, food and c lim ate. 
Nature 592, 397?402 ( https:/ / doi.org / 10.1038/ s41586- 021- 03371- z)

v Hilborn, R., & M.J. Ka iser ( 2022)  A pa th forward  for ana lysing  the im pacts of m arine protected  areas. Nature 
607, pages E1?E2 ( arising  from : E. Sa la  et a l. Nature 592, 397?402)  
( https:/ / doi.org / 10.1038/ s41586- 022- 04775- 1)

vi Hidd ink, J.G., Van de Velde, S.J., McConnaughey, R.A. et a l. Quantifying  the carbon benefits of end ing  
bottom  trawling . ( response to E. Sa la  et a l. Nature 592, 397?402)  Nature 617, E1?E2 ( 2023) . 
( https:/ / doi.org / 10.1038/ s41586- 023- 06014- 7)

vii Pitcher et a l., ( 2021)  Trawl im pacts on the rela tive sta tus of b iotic  com m unit ies of seabed sed im entary 
hab ita ts in 24 reg ions worldwide. PNAS Vol. 119 No. 2 ( https:/ / doi.org / 10.1073/ pnas.2109449119)

viii Bianchi, M., Ha llström , E., Parker, R.W.R. et a l., ( 2022)  Assessing  seafood nutrit iona l d iversity together with 
c lim ate im pacts inform s m ore com prehensive d ieta ry advice. Com m un Earth Environ 3, 188. 
( https:/ / doi.org / 10.1038/ s43247- 022- 00516- 4)

ix Floerl, O., Ata lah, J., Bugnot, A.B. et a l., ( 2021)  A g loba l m odel to forecast coasta l hardening  and m it iga te 
associa ted  socioecolog ica l risks. Nature Susta inability 4, 1060?1067 
( https:/ / doi.org / 10.1038/ s41893- 021- 00780- w)

Resources

Videos of a ll the presenta tions inc lud ing  the Q&A sessions, the opening  and c losing  rem arks as well as the 
panel d iscussion can be viewed on the sym posium  website. You can a lso find  the PDFs of the presenta tions 
there: deepwatergroup.org / sym posium /  

Ray Hilborn's Net Gains op inion p iece ( February 2023)  can be read here: deepwatergroup.org / net- ga ins/

Download the April 2023 issue of the Seafood Magazine to read Tim  Pankhurst 's cover 
story on the sym posium  and interview with Ray Hilborn 
seafood.co.nz/ deta il- 3/ seafood- m agazine- april- 2023

https://www.nature.com/articles/s41598-019-47201-9
https://www.marine.nsw.gov.au/__data/assets/pdf_file/0006/672198/NSW-Marine-Estate-Threat-and-Risk-Assessment-background-environmental-information-TARA-report.PDF
https://www.marine.nsw.gov.au/__data/assets/pdf_file/0006/672198/NSW-Marine-Estate-Threat-and-Risk-Assessment-background-environmental-information-TARA-report.PDF
https://www.marine.nsw.gov.au/__data/assets/pdf_file/0006/672198/NSW-Marine-Estate-Threat-and-Risk-Assessment-background-environmental-information-TARA-report.PDF
https://www.doc.govt.nz/globalassets/documents/conservation/biodiversity/ anzbs-2020-biodiversity-report.pdf
https://www.doc.govt.nz/globalassets/documents/conservation/biodiversity/ anzbs-2020-biodiversity-report.pdf
https://www.doc.govt.nz/globalassets/documents/conservation/biodiversity/ anzbs-2020-biodiversity-report.pdf
https://doi.org/10.1038/s41586-021-03371-z
https://doi.org/10.1038/s41586-022-04775-1
 https://doi.org/10.1073/pnas.2109449119
https://doi.org/10.1038/s43247-022-00516-4
https://doi.org/10.1038/s41893-021-00780-w
https://deepwatergroup.org/symposium/
https://deepwatergroup.org/net-gains/
https://www.seafood.co.nz/detail-3/seafood-magazine-april-2023


Opening  rem arks
Tom  McClurg , Director, Toroa Stra tegy

6

32

May 2023 

Seafood New Zea land Ltd  -  Deepwater Council

https:/ / deepwatergroup.org / sym posium /


	Seafood Production Symposium Summary (May 2023)
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32


