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Abstract

One of the most significant management challenges facing the Canadian fishing industry

meeting increasingly rigorous national and international standards. Balancing a broader
suite of cial i a
challenge faced by ‘managers. This paper revi the

foundations of an ecosystem approach o fisheries (EAF). It has consolidated and

articulated the conservation, social and economic objectives that are required to be:

orporated into fisheries management in order to be considered an EAF for Canadian
fisheries. For the first time, a summary of what has been implemented in Canada was
described and then compared to an EAF framework method being promoted by Food and
Agriculture Organization (FAO). Finally, an auit of an existing Canadian fisheries

management plan was undertaken. This audit demanstrated that there have been positive

EAF for the Grand Manan Gillnet Fi

hery, however
more work is required in order to meet the minimum requirements for an EAF as

established in this work.
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0 Introduction

There is a high demand

approaches when managing fisheries. No longer can this demand be ignored.

Increasingly, policies and i ppr
address fishery problems, taking the ecosystem as a whole into account (Aqorau, 2003)

and including more social ic objectives in management. Bal broad

suite of ecosystem, social and economic objectives is a challenge ficed by the fishing
industry and those who manage them. Intemational guiding principles for fisheries policy

d management § Nationally, Canada has ratified

some of these policies and developed its own suite of policies and legislation that build
upon various international guidelines. However, globally, implementation of these

guidelines at operational levels is stil slow or absent in many cases (Garcia and Moreno,
2003). In Canada there is a need to move forward in fisheries management, to ensure that

the intent of the intemnational guidelines and national legislation is being met.

chio method to

implement the intemational instruments. It can be considered more than a management
framework but a ‘way of thinking similar o the ‘green’ movement (discussed in Section
2.1.7), that can be adopted by all fisheries (De Young et al., 2008). However, some

whatis i is required to in




implementing an EAF and has Canada evaluated their fisheries to ensure that these

imum requirements are being met?

This work documents the foundations of an (EAF). It summarizes what is being

implemented by Fisheri

and Oceans Canada (DFO) Maritimes Region, and compares

this to the EAF

eing implemented in Australia, a method that s being promoted by Food

and Agriculture Organization (FAO) (Bianchi, 2008). Through this evaluation it has been

concluded that in addition to broader conservation objectives, more specific and

developed social and economic objectives are necessary in order to achieve a true EAF.

his eval lidates what bjectives d articulates what

the social and economic objectives should be for Canadian Fisheries, a challenge feww

authors have undertaken. Finally, an audit of a currently operational fisheries
management plan is completed to determine how well that the Grand Manan Gillnet

Fishery is meeting the requirements of an EAF as established in this paper.

FAO has estimated that 50 percent of the world's marine resources are ully exploited, 25

percent are ploited and 25 percent could potentially supy P
rates (FAO, 2005A; FAO, 2006). This has raised concern about the failure of traditional
management systems and has led to calls for new methods to manage fisheries (Hilborn et

al,, 2003). Despite an increase in fishing effort, the global marine catch has been stable

for over a decade while at the same time, the production of the oceans has been in de



(World Bank, 2008; Willmann and Kelleher, 2010). This loss was estimated by the World

Bank (2008) to be approximately 50 billion US dollars annually.

2.1 The Foundations of

cosystem Approach to Fisheries Management

Increasingly, international poli ons require tht
take a more holistic approach to solving fishery problems, and to consider the ecosystem
as a whole (Aqorau, 2003; Bianchi et al, 2008). These initiatives began with the 1982
United Nations Convention on the Law of the Sea (UNCLOS)
(hitp/Awvwww.un.org/Depts/los/index:him/ ) (Caddy, 1999; Aqorau, 2003; Garcia and
Moreno, 2003). Other conventions have built upon the UNCLOS agreement including,
the Biodiversity Convention in 1992 (hitp://wwvchd.int), The United Nations (UN) Fish
Stocks Agreement and the FAO Code of Conduct for Responsible Fisheries in 1995
(Caddy, 1999; Aqorau, 2003; Garcia and Moreno, 2003). The institutional basis for

cosystem-based govemance of fsheries has aleady been adopted at the highest levels of

‘government, but ion is still in and

Moreno, 2003). i i ical wil, d a high level of

commitment (Garcia and Moreno, 2003).

Different authors have placed emphasis on a variety of initatiy he foundations to

based fisheri “The various in themselves

complex, and form an interrelated network of global acean policy (Turrell, 2004), cach

one relying and drawing from the others. Garcia et al, (2003) identified the two main

roots of ecosystem the UN conferenc on Human Environment in 1972,




and UNCLOS in 1982. Caddy (1999) identified four intemational agreements since

UNC

S that provided the comprehensive foundation for ecosystem-based management.
These include: Agenda 21 of the UN Conferences on Environment and Development
(UNCED), the Biodiversity Convention, the UN agreement on the Straddling Fish Stocks

and Highly Migratory Fish Stocks and the FAO Code of Conduct for Responsible

Fisheries. i Ived

in three init

ives,all of which were lead by the UN and categorized into the UNCLOS
process, the UNCED process or the FAO process. The most significant convention

identified by Aqorau (2003) was the 1992 Convention on Biological Diversity (CBD).

UNCLOS provided the legal foundation on which govemments can build a new system of
‘goverance (Garcia and Moreno, 2003). It formulated, iner alia, the basis for
conventional fisheries management and it identified the need for restoration of depleted
populations, the interdependence of stocks (i.e. in article 61.3) and the issue of associated
dependant species (Art. 61.4 and 119.1.b). In addition, it stressed the obligation to protect
and preserve the environment (Part XXI1, Art. 192 and 193) (Garcia et al, 2003).
UNCLOS i considered the intemational constitution of the oceans, incorporating both
the codification of customary intemational law and negotiated treaty commitments

relating (0 the world's oceans (Canada, 20024,

Although, UNCLOS provided the legal foundations enabling a new system of

govemance, it is out of the UN Conferences on Environment and Development (UNCED)

that the fundamentals of the *ecosystem approach’ emerged (Turrell, 2004). UNCED



initiatives include, among others, the Biodiversity Convention (1992), Agenda 21 (1995),
the UN Fish Stock Agreement on the Conservation and Management of Straddling Fish
Stocks and Highly Migratory Fish Stocks (1995) and the 1995 Jakarta Mandate on

Marine and Coastal Biological Diversity (Garcia et al., 2003). These initatives, along

with The Reykjavik Conference on Responsible Fisheries in the Marine Ecosystem, are

considered by many to be the foundations of ecosystem based management for fisheries
(Bianchi, 2008). They are summarized with some of the most relevant points in relation to

fisheries and an ccosystem approach highlighted.

2.1.1 United Nations Convention on Biological Diversity (1992)
UN Convention on Biological Diversity (CBD) (1992) acknowledged the intrinsic value
of biological diversity to humankind, and that its conservation is a common concern to

humanity. The Convention did not discriminate between terrestrial or marine biological

hree objectives of fon were stated as being

diversit

use of d the fuir and equitable
sharing of its benefits (Agenda 21, 1995; Gareia et al., 2003; Turrell, 2004). In relation to

ectoral, integrated managemen,

an ecosystem-based approach the CBD called for cros

involving stakeholders and the private sector (principles 6 and 10) (Turrell, 2004). It

003).

complemented, built upon and reinforced the UNCLOS agreement (Garcia et
CBD provided an intemational framework for the conservation, ecologically sustainable

development and use of fiving resources (Aqorau, 2003). Parties are obliged to regulate

and manage processes affecting, or likely to affect, biodiversity in an adverse manner

uncertainty should not prevent any action needed
n

(Aqorau, 2003). It stated that scient



ty and suggested the use of tools such

2003; Turrell, 2004).

2.1.2 Jakarta Mandate on Coastal and Marine Biodiversity (1995)

“The 1995 Jakarta Ministerial Statement on the Implementation of the Convention on

Biological Diversity (Jakarta Mandate on Coastal and Marine Biodiversity) (Aqorau,

I the importance of W coustal biodiversity

(Aqorau, 2003). The mandate specifically linked conservation, the use of biodiversity and
fishing activities. It promoted integrated management and marine protected areas as tools

o achieve th ecological and sustai f marine and coastal living

resources (Aqorau, 2003).

2.1.3 Agenda 21 (1995)

rcia etal.,

Agenda 21 (1995) called for an ecosystem approach o ocean management

2003). Integrated management and sustai p It discussed,

among other things, strengthening of conventional management as well as multi-species
‘management, consideration of associated and dependant species, relations between

populations, restoration of depleted stocks, improvements of selectivity and reduction of

discards, protection of endangered species and habitats, and prohibition of destructive
fshing (Garcia et al., 2003). Chapter 17 tiled *Protection of the Oceans” s of particular
relevance for fisheries. It called for new approaches to marine and costal area
management and advocated integrated and precautionary approaches. The movement

toward ‘responsible fisheries” started at UNCED and with Agenda 21 (Caddy, 1999).




2.1.4 United Nations Fish Stock Agreement on the Conservation and Management of

Straddling Fish Stocks and Highly

atory Fish Stocks (1995)

“The falure of UNCLOS to prevent overexploitation of fish stocks, especally highly
migratory and straddling fish stocks on the high seas, led to negotiations of the UN Fish
Stock Agreement (Aqorau, 2003). The fundamental objective of this agreement was to

ensure I i fstraddling fish

effective implementation of the provisions set forth in UNCLOS (Agorau, 2003; Garcia et
al., 2003; Turrell, 2004). The Fish Stock Agreement was developed in parallel with FAO
guideline for responsible fishing (Caddy, 1999). s implementation was believed to,
strengthen the global application of ecosystem-based management (Aqorau, 2003). The

theme of protection of the d habitat is evident in this agreemer

(Aqorau, 2003). For example, partes must assess the impacts of fishing, other human

activities and environmental factors on target species, species that are part ofthe same

that are associ

ecosystem, and speci

ted with or dependant upon target species (Aqorau,
2003). Detailed for the first ime are methods for the application of the precautionary

approach (Gareia et al,, 2003).

2.1.5 The FAO Code of Conduct for Responsible Fisheries (1995)
The Food and Agriculture Organization of the United Nations was founded in 1945 with

the intent of raising the level of nutrition, standards of living and productivity to improve

living conditions of rural populations (FAO, 2005A). The FAQ s one of the lead agencies

eries and rural developm

for agriculture, forestry,




The FAO Fisheries Department developed a document which has provided a voluniary
framework for fishing responsibly. This document titled “The Code of Conduct of
Responsible Fishing” could be used by all stakeholders on every scale from local to

elobal. Itis seen by some as the most complete and operational reference for the.

‘management of fisheries (Garcia et al, 2003).
“The Code s a guideline and it provided standards of conduct for all persons in the
fisheries sector. It stated that the right to fish carres with it the obligation to ensure
conservation and management of the ecosystem (FAO, 1995; Turrell, 2004). The
principles of the Code take into account relevant biological, technological, ecanomic,
social, environmental and commercial aspects (FAO, 1995). It promoted protection of
living aquati resources as well a their environments, and it provided a map to the

implementation of a more holistic ecosystem management (FAO, 1995).

“The Code offe i subdivided artcles: (1)
Fishing operations, (2) Fisheries management, (3) Inegration of fsheries into coastal area
‘management, (4) Post-harvest practices and trade, (5) Aquaculture and development, and
(6) Fisheries research (Garcia and Staples, 2000). This is intended for implementation and
comresponds to the stakeholders who should implement the code (i.e. ishermen,
processors, managers, traders, fish farmers and researchers) (Garcia and Staples, 2000)

“The Code is supported by a series of technical guidelines to facilitate its implementation.



“The guidelines call for specific targets, criteria and indicators and are continually being

refined (Garcia and Staples, 2000).

2.1.6 Reykjavik Declaration (2001)

The Reykjavik Conference on Responsible Fisheries in the Marine Ecosystem was held in

2001. ble

e purpose of the conference was to gather and review the best avs

Knowledge on marine ecosystem issues, identify means to consider the ecosystem in

d identify the fu faced by

management (FAO, 2003A). It concluded that, more than ever, there was  need o

consider the marine ecosystem in ts totality when making decisions.

The Reykjavik declaration specifically stated that “in an effort o reinforce responsible

will individually and collectively

and sustainable fisheries in the marine

osystem

work on he Reykjavik

conference and declaration are considered to be a milestone for placing ecosystem

considerations as the focus of current fisheries manageme

2.1.7 Eco-labeling and Consumers
Consumers” attitudes are dynamic; this can be reflected by their demands in the market

consumers have become more informed about global

place. Over the last three decades,

and environmental issues (Cole-King, 1993). As a result there has been an effect on

consumer demand, and consequently, this has directly affected the fishing industry



be directly related to a or meeting. However,

its application to fisheries attracted international attention following Agenda 21 where

pay labelling to assist
consumers to make informed choices (Garcia et al., 2003). In March 2005, the FAO
‘committee of Fisheries adopted a set of voluntary guidelines for the eco-labeling of fish

products (FAO, 2005B).

Certifying groups such as the MSC use a logo on packages of seafood that will serve to
provide consumers with the assurance that their purchase meets certain standards (Long,
1999). This allows consumers to exercise their influence in encouraging responsible.
fishing practices and management (Long, 1999). Ideally, eco-labelling provides the

fishing sector with an additional incentive to act responsibly and makes it easier for

ion is now.

ians to implement unpopular policies (Long, 1999). In fact,certifc

poli

considered necessary for market entrance and no longer just for added value (K. Graham,

DFO, Personal Communication, May 12, 2006). For many fisheries managers and
industry, it is now a reality that the values of their products are directly related to their
gemont by i d other interest

‘groups (T. Hooper, Connors Bros., personal communication, May 14, 2006). Ward and
Phillips (2010) predict that within a decade it seems unlikely that commercial wild
capture fisheries will e able to operate successfully without some form of certification o

ecolabel




‘One criticism of such groups was that certification ignored the rest of the production

chain, and in dg

S0 may mislead consumers into thinking the products that they

purchase have had no environmental costs whatsoever (Agardy, 2003). Another ssue is

that there is d label that there are any

labeling of products

(Phillips et al., 2003; Ward and Phillips, 2010).

2.2 National Progress Toward an Ecosystem Approach to Fisheries Management
Although the Fisheries Act s over a century old, it remains the primary legislative basis
for fisheries management in Canada (Parsons, 1993). The adoption of the Oceans Act in
1997 and the Species at Risk Act in 2002, extended the role of the Department of
Fisheries and Oceans in managing the use of marine resources and habitats, and provided

the legal tools to accomplish their objectives.

221 Species at Risk Act (2002)
“The Species at Risk Act, or SARA was first introduced into the House of Commons in
February of 2001 and Senate deliberations resulted in royal assent of the Act on

December 12, 2002. The Act grew from numerous cross-Canada consultations and bult

on the policy of previously unstceessful legislative proposals regarding speces at risk
over a ine-year time frame (Canada, 2002B). Members of the commercial fishing
industry are among the Canadians most directly affected by the Species at Risk Act

(DFO, 2005).



“The overall goal and mandate of SARA is to prevent wildlife species from becoming

extinct or ost from the wild, and to help the recovery of species that are at risk as a result

of human activities. SARA provided a framework for actions to ensure the survival of

ildlife specis (Canada, 2003). This Act built d complimented other laws and
acts that are already in existence such as the Fisheries Act, Migratory Bird Convention

Act, and the National Parks Act (Canada, 20028).

“The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) evaluates
and makes recommendations to government on whether a species should become listed.
Operating at an arms length from government, it assesses and classifies wildlife species
using the best scientific knowledge, community and aboriginal knowledge (COSEWIC,
2005). It has assessed over 600 species in ts 25-year history (Environment Canada,

2002).

Th s ble for deciding pecies is actually placed on the

protection list. Once a species is placed on the protection list it becomes illegal to kill or
harm the species or its residence. However, there is a clause that states that the
govemment may issue a permit o allow for incidental harm to a listed species. This
becomes a particular issue in such cases as fisheries bycatch. The minister of DFO can
issue permits under SARA which allow a limited amount of bycatch of a listed species, so
Tong as the level of bycatch does not jeopardize the survival or recovery of the species

(DFO, 2005). These permits are granted only after DFO conducts a scientific assessment



to fully understand the impact of commercial fisheries on listed species at risk (DFO,

2005).

DFO’s roles and responsibilities within SARA involve all aquatic species. Aquatic

species to be proteeted include fish or marine plant species defined under the federal

Fisheries Act, and have been assessed against COSEWIC' classifieation eriteria. In 2010,

there were 97 aquatic species listed under SARA (DFO, 2010).

A recovery strategy s a document that outlines short-term objectives and long term goals
for protecting and recovering species at risk (DFO, 2004A). It s prepared in partnership

with provinces, territories, wildlife management boards, abor

inal organizations, land
owners, fishing interests, universities, industry, environment groups and other appropriate

individuals. For all species lsted under SARA a recovery strategy must be prepared

within one year (a species i i oss from

the wild in Canada) and 2 years for threatened speces (a species that i likely to become
endangered if limiting factors are not reversed). A management plan must be prepared for
species in the special concem category (has characteristics that make it particularly

within three years. a

recovery strategy, action plan or management plan come into effect, the Minister must

report on the  the meeting



222 Oceans Act (1996)
Canada’s Oceans Actreceived Royal Assent in the House of Commons in December

1996. This Act made Canada the first country in the world to have comprehensive oceans

Ocean

management legislation (Canada, 2002A). The oceans policy document, Canad

Strategy, was developed to aid in the implementation of the Oceans Act.

The Act is based on three principles of sustainable development, integrated management

and the precautionary approach (Canada, 2002A), and three policy objectives of

protecting ring

opportunities and providing intemational leadership. The strategy i also designed to

advance the international drive to strengthen The rights

b under i s ized and

respected under the Oceans Act and Canada’s Ocean Strategy.

“The responsibiliy of the implementation of the Oceans Act lies with the Minister of
Fisheries and Oceans, in collaboration with other federal, provincial and territorial
governments, as well as with affected Aboriginal organizations and groups with vested
interest. It s also the responsibility of the Minister o facilitate the development and
implementation of an integrated management plan for managing all activiies and

measures that affect Canadian waters.

The Oceans ates, s, that Canada promotes e

of oceans, including ocean processes, marine resources and marine ecosystems. It states.

21




that Canada will foster of the oceans and thei ; that
conservation, based on an ecosystem approach, is of fundamental importance.
Furthermore, it sates that while implementing these goals, Canada will use the wide

application of the Precautionary Approach and promote the integrated management of

oceans and 1t provided DFO the legi to proteet the marine

environment through marine protected areas.

2.2.4 Fisheries Renewal: Fisheries and Oceans Canada (2009-2011)
The Atlantic Fisheries Policy Review (AFPR) began in 1999 and was one of the regional

renewal initiatives that were incorporated into the national fisheries renewal effort, The

AFPR was intended to modemize the group of policies that govem Atlantic Canadian
fisheries. The objectives of AFPR were rooted in conservation and partcipatory
‘management of the resource and self reliance of the industry. In addition, it was intended

to make the decision-making process more transparent and predictable.

Although not the primary focus of the AFPR, the concept of integrated management was
addressed in the policy. It acknowledged that although commercial harvesting is the

prevailing use of i the Alantic coast, the

growing es that the

Canadi (Canada, 2004).

ing, oil and ‘anada, 2004). C uly, the

AFPR re ed, an integrated o properly




Within the last few years, DFO commenced the integration of regional policy renewal

efforts (i.e. AFPR) and incorporated emerging issues into a new

Fisheries Renewal. The objectives of this renewal were dacumented to be long-term

sustainability by incorporating the ecosystem and precautionary app s economic
prosperity by aligning fisheries policies and deision-making processes to support

economically prosperous fisheries; and improved governance by increasing transparency

and accountability in fisheries management and by promoting shared stewardship (DFO,

2009A)

The Sustainable Fisheries Framework (SFF) i the core of Fisheries Renewal. It is a
national framework thatis intended to form the basis for decision-making for all
‘Canadian fisheries. It was first published on the internet in spring of 2009

cadre-eng htm).

*s primary goal is to ensure that Canadian fisheri

ironmentally susainable,

ic prosperity. It incorporates existing policies for fisheries with

new and evolving policies (DFO, 2009A). The Framework consists of four groups of

policies: conservation and sustainable use policies; economic policies; govern:

policies and principles; and planning and monitoring tools



“The most recently published policies are regarding forage species, incorporating a

precautionary appr managing the ic habitat,c ies and

speces.

0 Expanded Management Objectives

Seen as the traditional fisheries objective, maintaining target species productivity has

been the primary goal of many fisheries management systems. Clearly, this approach has

not been enough to sustain all fisheries. In an effort to improve management, an

expansion o i ial and ives has been called for

by many (FAO, 2003A; FAO, 2003B; Bianchi et al., 2008).

Implicit in the global trends and national progress discussed above, is that conservation is

the underlying theme that is embedded within these policies. There is recognition of the

need 10 put a suite of ecosystem objectives into practice i

uding objectives that not only
include single species producivity, but also include objectives related to biodiversity and
habitat. Within the Fisheries Renewal initative, Canada has adopted these conservation

objectives in an effort to move toward an EAF.

gement cannot be realized without d

cconomic objectives into management (De Young et al., 2008). Ye, the level of

)i is varied (C. iareia, 2009).



3.1 Conservation Objectives.

is that the i Fecosystem

management are productivity, maintenance of biodiversity and protection from the effects
of pollution and habitat degradation (Larkin, 1996; Jamieson et al,, 2001; Sinclair et al,,

200

‘anada, 2004; O"Boyle et al., 2004; Gavaris et al,, 2005). The implementation of

for Canadian fi ined by DFO ata National

Jamieson et

‘Workshop “Objectives and Indicators for Ecosystem-based Management

al,, 2001).

Tt evident that DFO has embraced this concept as the Fisheries Renewal initative

explicitly dedicates its policies o the issue of conservation. Likewise, the mandate of

SARA is to prevent wildlife species from becoming extinet and to help the recovery of
species that are at risk as a result of human activities. Furthermore, the Oceans Act states
that it is of fundamental importance to promote conservation based on an ecosystem

approach.

3.1.1 Productivity

Production of fished species ultimately depends on the fixation of carbon by marine

plants and its transfer along the food L2001), Fi ion results

from fish growth (Jennings et al., 2003). To grow, a fish must feed effectively and

convert food into tissue (Jennings et al., 2003). The production of ished speces is

highest in coastal shel waters and upwelling areas, broadly reflecting the high levels of




primary production in those areas. Production is lower in the deep sea where fished

species rely on carbon exported from shallow water (Jennings et al., 2003).

In order to maintain ecosystem productivity, it is necessary to maintain primary

productivity, trophi I on t etal,

2001; O"Boyle et al., 2004). The maintenance of species to their positions i the food web

may be achieved by such measures as reducing harvesting t0 a level that will not alter the

balance outside its natural variation; maintaining habitat availability

eluding, spawning

areas, nursery areas, migration pathways and foraging areas and ensuring predator-prey

ips remain. When looking at pecies p ity, maintaining a large age
structure, fish condition, and reproductive potential are some ways to maintain

populations (Cochrane, 2002) within the bounds of natural variability.

3.1.2 Biodiversity
Biodiversity is the variability among living organisms from all sources, including
termestrial, marine and other aquatic ecosystems. It includes diversity within species,
between species, and of ecosystems (Jamieson et al., 2001; Canada, 2004; O'Boyle et al.,
2004). Species that are affected by fishing practices are conneeted in many ways such as
predators, prey and competition (Jennings et al., 2001) and they rely on their ecosystems.
FAO suggests some strategies to protect biodiversity are to reduce fishing pressure,
rebuild depleted populations; reduce bycatch and improvement of survival of released
species, protect endangered species, implement the precautionary approach and effective

habitat management. Jamicson ctal. (2001) and O'Boyle et al. (2004), suggest that to
2



ou must i bers of

identified communities, rare and sensitive habitats), species (i.e. number of species in a
location, species at isk) and populations (ic. structure and genetic diversity among, and

within populations).

3.13 Habitat
Habitat is the place or environment where a plant or animal naturally and normally lives
and grows. FAO states that it is necessary to proteet functional and critical habitats from
fishing, land-based pollution and degradation. In all habitats, tis should be applied to

arget and non-target species (Gareia et al., 2003B). Land: water

column properties, water quality, and biota are necessary habitat characteristics to

evaluate and maintain quality (Jamieson et al, 2001; O'Boyle et al., 2004).

issential fish
habitat has been defined as those waters and substrate necessary for spawning, breeding,

feeding or growth (Jennings et al., 2003).

3.2 Social and Economic Objectives

is central 1o fisheries itis the behaviour of

people that is managed not the behaviour of fish (Wilson and McCay, 2001). The many
interational instruments discussed in the previous section have stated that social and
economic concerns need 1o be addressed in an EAF approach. All fisheries management
decisions affect social and cultural groups and individuals in different ways (Wilson and
MeCay, 2001) and these effects should be considered and documented. Thus to

successfully implement an EAF, the social and economic factors need to be better



understood, including the i ives that drive human

Young etal., 2008).

Even before the fuel price increase of 2008, the economic health of the worlds marine:
fisheries were reported to have been in decline (World Bank, 2008; Willmann and
Kelleher, 2010). Ignoring the economic and social health of fisheries are believed to

resultin a continued decline in global fish wealth, harvest operations that become

ely e i fishery-depends . increased

risks of fish stock collapses and compromised ecosystems (World Bank, 2008; Willmann

and Kelleher, 2010).

—

Conventional fishery product and e

commonly used as social indicators (Charles et al., 2009). Although these indicators can
be very useful, there is a growing body of research that has called for, and given examples

of more robust and appropriate indicators (Charles et al., 2009).

Historically, economic prosperity is one socio-economic objective that management

systems have addressed (Jentoft et al, 1998; Canada, 2004). Economically healthy

fisheries are fundamental to achieving common fisheries obje

ives such as improved
livelihoods, food security, increased exports, and the restoration of fish stocks (World
Bank, 2008; Willmann and Kelleher, 2010). Economic prosperity is the first economic

objective offered in this report as a necessary objective for implementation of an EAF



d indicators) to be more

i P

comprehensive and robust.

Two additionally important and related objectives that are necessary to incorporate into

eve an EAF, are participatory management and

fisheries management,in order to ac
viable communities. According fo Charles (2008), World Bank (2008) and Willmann and

tool 1o resolve.

of fishi

the crisis in many marine fisherics.

3.2.1 Economic Prosperity
“The economie performance of marine capture fisheries can be determined by the quantity
of fish caught,the price the fsh, the harvesting costs and the production of the material
(World Bank, 2008; Willmann and Kelleher, 2010). A simple economic objective is to

ce between

maximize the net profit from the fishery, essentially maximizing the differ

the landed value and the and Walters, 1992). E
management is a way 10 help achieve economic prosperity. Willmann and Kelleher

(2010) and World Bank (2008) believe that increasing economic prosperity of fisheries
should be a focus of fisheries management and will help to resolve the crisis in marine

fisherics.

Since the late 1960°s, Canada has placed considerable emphasis upon creating a more

i (Parsons, 1993),

bring capacity more in line with available resources, excess capacity continues to be a
2



problem in many Canadian (Parsons, 1993) and international fisheries (World Bank,

2008). One of the important goals of the Commercial Fisheries Licensing Policy for

Eastern Canada

availabiliy. Although departmental policies intended to limit entry to the fisheries and
harvesting capacity have had some success in achieving this balance, several flects
remain 0o large (Canada, 2004). Consequently, the long-term cconomic viability and the

sustainability of those fisheries are in jeopardy. It is important to re-focus on the

harvesters that are able to

adjust to fluctuations in resource abundance as well as in markets.

3.2.2 Participatory Management

P Gor have existed in some fisheri

decades, in a few instances for centuries (Jentoft, 2003). For example, Vietnam has

traditions and customary practices for fisheries co-management that have lasted for

centuries (Pomeroy and Viswanathan, 2003).

Panticipatory management applied to fisheries ocar d resources

users share the power and responsibilty for management ofa fishery (Pomeroy and
Berkes, 1997; Jentoft, 2003). Jentoft (2003) defined it as  colaborative and paricipatory

process of regulatory decision making between representaives of user groups,

‘government agencies, research institutions and other stakeholders. Power sharing and

he key clements of this definition. There is a plethora of iterature on

participatory management in fisheries demonstrating the many different ways of
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implementation and factors that affect it successes and falures. The term covers a wide
spectrum of power sharing arrangements from consultations with users to government

having a purely advisory role (Figure 1) (Schreiber, 2001 Jennings et al., 2001)

Government Based

Mansgemert ‘Communiy-based

5 agement
1o S 100%
Govermment e Community

Conrol Contro

Figare 1: Co-management continuum (adapted from Ninnes (2004))

Depending on the situation, and the institutions that exist, each arrangement will be

different, In order fective, Pinkerton hasized that hips have to
be carefully designed for the situation, as wel as accountable. There is no standard
formula on how to design such a system (Jentoft et al,,2003) and it i possible that a

participatory management system may not work n all settings. However, to be

successful, an adaptive and experimental app by Jentoft (2003).

Social science researchers of participatory management have published many papers on



the conditions that should be

place or exist 1o increas

success. However, they cannot

state with certainty which conditions are necessary in all circumstances (Pinkerton, 2002).

“The key to any management system is to ensure cooperation and compliance to the

regulations (Wilson and McCay, 2001). It is impossible to manage or regulate an

unwilling industry (R. Stephenson, DFO, Personal Communication, June 29, 2005).

Consequently, the legitimacy of fisheries management regimes, and hence their success

depends on how various groups participate in the process (Wilson and MeCay, 2001; De

‘Young et al., 2008). When the communities and organizations of fishers are included as

partners in the planning, design and implementation of re

lations they grant full

Tegitimacy to the regulations, and are the strongest advocates, monitors, enforcers and

implementers of management decisions (Jentoft et al., 1998; Pinkerton, 2002; Wilson,

2003a; Wilson, 2003b Jentoft, 2003).

The resource users become more knowledgeable

and committed to regulations that they are a part of developing (Jentoft et al, 1998),

Ideally, participatory management encourag . the

mprovements in the resource

resolution of conflcts i timely manner and les,

reance on expensive surveillance and

enforcemer

(Pinkerton, 2002; Wilson, 2003b). Sharing the responsibility in regulatory

step towards. and socially sound management

(Jentoft et al., 1998; World Bank, 2008; Willmann and Kelleher, 2010).



3.2.3 Viable Communities

well basic to all including fisheries

(Jentoft etal., 1998). Although there are different definitions of communties, they all
ontain human, social and capital resources that should be put to use, and it s within the
reach of public policy to provide the necessary conditions to keep communities

sustainable and self-sufficient (Jentoft et al., 1998).

In Canada, the fishing industry is a vital source of employment and income to over ten

thousand fishermen in more than one thousand coastal communities (Parsons, 1993).
Almost 23 % of the countries population lives in coastal communities (DFO, 2003A). In

many instances community survival is closely linked to the fte of the fishery in that

region (Parsons, 1993). Fishing communities are part o the nation’s social and cultural

heritage (DFO, 2003A). Consequently, the residents and governments are concerned

about the welfare and preservation of these communites (Parsons, 1993; DFO, 2003A).

Fisheries management decisions have important implications for the viability of both the

fishing industry and their associated coastal communities. The number of jobs, the

stability of those jobs, the incomes generated and the bty for a community to thrive are

allaffcted by fisheries management decisions (Canada, 2004). Understanding the social

impacts of various management choices would allow managers to choose the option that

causes the least negative community impact (Fletcher, 2002)



Jentoft et al., (1998) points out that one way to achieve susainability of coastal
‘communities and empowerment of users is by the sharing and delegation of management

ven from

authority. Choices

participatory management and human action can be d

iold as members of social groups,
(entoftetal., 1998). Therefore decisions that are beneficial o groups, rather than

individuals, will be chosen due to community judgments.

Viable fisheries communities require viable stocks (Jentoft, 2000). Fishermen are bom
and raised and live in communities; their fishing practices are guided by the values,
norms and knowledge that are shared within their community (Jentoft, 2000). Well

an important fish “This can

through fisheries  through policies that that aim at

strengthening instit t level (Jentoft, 2000, be seen

as community failure (Jentoft, 2000). Over fishing ocurs when fishers do not care about
heir resource, their communities and each other (Jentoft, 2000). Managers should

therefore make decisions that reflect community wellbeing.

Viable communities should be a goal for govemment. A result of achieving this goal is
economic efficiency, as there will be fewer payments in such areas as health care and
family assistance. In addition, the community thrives and contributes more o the

wellbeing of the nation.



Management fr

ly and

overarching objectives into practical outcomes (Fletcher, 2006). They provide

structure for the asystem itution. Generally,

tof behaviour of individuals in a syst

of interacting ecological, economic, social and cultural components (Charles, 2001). The

overall goal of a management framework is to ensure that the organization and all of ts

working desired by a group

(Dumanski and Pieri, 2006).

4.1 Characteristics of a Successful Framework
A management framework for fisheries is necessary (o address goals and issues in a

coherent and logical manner and to incorporate the full set of ccological consequences of

fishing (Garcia and Staples, 2000; Fleteher, 2006). A framework is an efficient way to

ensure that the ing objectives of fisheri a and

addressed appropriately.

Fisheries around the world are managed with a broad range of institutional structures

(Hilbom et al., 2005), and iy, there design for

framework (Pajak, 2000; Babeock and Pikitch, 2004 W.K. de la Mare, 2004). It is
recognized that the development of a framework will depend on many factors (including

cconomic, environmental, social circumstances, commanity values and judgments)



(Macl

Laren, 1996). Although there is no set structure for a framework, there is an

increasing body of icated to artieulating what

o ensure the success of management framesworks (Imperial 1999; Hilborn et al., 2005) ‘

There are management frameworks developed for fsheries that draw pon other
disciplines such as management science. The use of industrial control systems for marine
cosystem-based management was suggested by de la Mare (2004), Management
Strategy Evaluation (or MSE) was proposed by Smith et al., (1999). Likewise, in papers

written by Lane and Stephenson (1995, 1997) the use of management science, operational

research and systems analysis were used for complex decision making and problem

resolution in search of more holistic fisheries management regimes.
In addition to the frameworks previously mentioned, Garcia and Staples, (2000) and the
FAO (1999) provided a comprehensive summary of the following frameworks that could

be used for Ecosystem-based management (EBM):

Code of Conduct for Responsible Fisheries

+ FAO definition of sustainability

General framework for sustainable development

Pressure-State-Response (PSR) framework and aliases

Ecological Sustainable Development (ESD) framework



Hilborn et al. (2005) completed an ad hoc review of several fisheries management

systems around the world. They found that the primary determinants of success related to

the right incentives, increasingly restrictive access, simpler institutions and appropriate
management scales. In addition, they coneluded that there i clearly a need for large scale

quantification biological and d filures in

fisheries management (Hilbom ctal,, 2005). Further, FAO (1999), Garcia and Staples

(2000) and De Young et al (2008) found that effective ecosystem-based management

participation, proy s, increased transparency
appraisal of performance. According 1o Gareia and Staples (2000), an effective fisheries

management framework needs to meet the following eri

« Del jingful informati { sustainable devel

and policy objectives (including their legal basis) at the desired seale
« Isinexpensive and simple to compile and use
« Optimizes the use of information
« Handles different levels of complexity and scales

« Facilitaes integration and aggregation of indicators

« Provides i ily i stakeholders and

jon making proc

« Can contribut directly to improved dec

A symposium was held by the Intemational Council for the Exploration of the Sea (ICES)

in 1998, with the objective of examining procedures for decision making in fisheries

1999). The symposium concluded that, inter alia, fisheries
37

management (Stokes et &




‘management objectives need to be clearly articulated by all stakeholders; formal
evaluation of the systems performance is essential; and there is a need for objectives to be

consistent with international fisheries conventions and standards (Stokes et al., 1999),

“The following lstis a compilation of the characteristics or structural objectives that
believe are the minimur necessary in order to meet legal obligations in implementing an

EAF (Figure 2). These are often recommended for the successful any

‘management framework. This lst has drawn upon a wide range of published literature.

These objectives were chosen i the context of current management practices in Canada

and together with the social

offered in this paper (Section 3). The full suite of objectives (conservation, social,

economic and structural) is analyzed in the following case study.

bi i d overlaps thei ies are not

st listed he

always clear. For example, industry participation is not a charact

however it is a specific management objective in section 3 and is explicitly part of the

nereased transparency and communication objective. Also, increased transparency and

implicitly part of all the hiectives, for example prioritization
could not happen without stakeholder participation. At a minimum, successful

implementation of an ecosystem approach requires:

i, using indicators, references points and decision rules

i prioritization




being inexpensive and simple to use

v, increase transparency and communication

evaluation of progress

measurement of the cumlative effects from all ocean uses

Using indicators, references points and decision rules:
Although a standardized framework has not yet been developed, an emerging trend is the
use of indicators as a ool in management system (FAO, 1999; Poits, 2006; Garcia, 2010).

Frameworks ean be used to organize, evaluate and map indicators (FAO, 1999; Ports,

2006) and there of he establishment of
different indicator systems. Several authors demonstrated that many single species
management plans are successfully being re-evaluated in the context of ecosystem
objectives by incorporating an indicator system to assess progress (FAO, 1999; Sainsbury

and Sumaila, 2001 Potts, 2006; Garcia, 2010). Indicator systems provide a means to

progress toward meeti b W are necessary o be

Implementing the expanded objectives, mentioned in section three, will result in an
inereased number of issues identified with varying degrees of importance (Fletcher et al,,
2002; Gavaris 2005; Garcia, 2010). Given the ikelihood that there will ikely not be

enough human or financial resources available to address all the ssues, a risk assessment,

or triage, is necessary in order (o determine which impacts should be looked at first
39



(Fletcher et al., 2002; Stephenson and Gavaris, Presentation 2006; Gavaris 2005; Garcia,
2010). Additionally, prioritization should happen within a participatory management

context,

Inexpensive and simple o use:
Implementing an EAF should be as inexpensive and simple 1o use as possible in order to
be successful. A benefit of starting from established management plans to implement an
EAF, s that they are inherently simpler to use (Gavaris, 2005; Garcia, 2010). Simpler
processes (Hilborn et al., 2003; Bianchi, 2008; Garcia, 2010) are believe to help in

achieving a successful fisheries framework. It s also more cost effective to start from

existing plans, s thereis no time spent learning a whole new system. It also

reases

Tegitimacy of the process because the management is b

upon shared experience

and a management plan that they have helped develop (Garcia and Staples, 2000).

Increase transparency and communication:
Many of the intemational instruments mentioned in section two require that stakeholders
be more closely associated to the management process, in data collection, knowledge-

building, option analyss, decision-making and implementation. A method to reach this

‘oal s to increase transparency and communication. Inereased transparency and

communication have been demonstrated to help achieve a successful fisheries framework

(FAO, 1999; Garcia and Staples, 2000; Hilborn et al, 2005; Bianchi, 2008).



Evaluation of progress:
Evaluation of progress made towards stated objectives and of the management framework
as a whole is also necessary (Stokes et al, 1999; FAO, 1999; Potts, 2006; Garcia, 2010)
FAO (1999), Garcia and Staples (2000) and Bianchi (2008) are a few of the authors that

have found that effective EAF requires systematic appraisal of performance.

Measurement of the cumulative effects from all ocean uses

Another emerging consensus i the need for the measurement of the cumulative effects on
the ecosystem from all ocean uses (Gavaris et al., 2005; and Gavaris, 2008; Bianchi

2008). Bianchi (2008) describes that in order to be a true EAF, a cross-sectoral approach

0 ocean management is required. From a Canadian perspective, the management of the
cumulative effects of ocean uses is a legal requirement from the Oceans Act, which has
not been fully met.

panded conservation,

are part of a framework with the

I these structural obje

social i it would i framework for the

ns both nationally and

implementation of an EAF in Canada. Consequently, legal oblig

internationally would be met.
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Figare 2 Proposed structural objectives for successfl implementation of EAF.
Canadian authors S. Gavaris, J. Porter, R. Stephenson and D, Pezzack first published a

framework for ecosystem-based fisheries management in 2005 (referred to here as the

Approach’). Further developments of the framework have taken place over the

“Can

the major fisheries of DFO Maritimes

st five years and it is being implemented i
Region on the east coast of Canada. Australian authors W.J. Fletcher, J. Chesson, M.
Fisher, K. Sainsbury, T. Hundloe, A. Smith and B. Whitworth first published their mai

2002 (referred to as the

in a framework for ecosystem-based management

documer



“ESD Approach’). Similarly, this framework has been implemented i Australian

fisheries.

These two frameworks are compared here. The Canadian Approach was a logical choice
because it s the approach that is currently being used in the Maritimes Region and as a
result inherently less complicated for the people involved, has already developed from

experience, is simple (because of that experience) and consequently more economically

efficient. The ESD Approach was chosen because it has gained the attention of FAO, and

was the foundation on which the FAO approach to EAF was developed (Bianchi, 2008).
Morcaver, the similarites in the development of national policies and legislation in an
attempt to implement international instruments between Australia and Canada have been
evaluated in a paper by Haward et al, (2003). I this paper it was noted that both Canada
and Australia had a large rural and cultural dependence on fisheries due 1o both having

large coast lines.

s and Oceans, Maritimes Region

422 Canadian Approach (2005): Fisher

The Canadian Approach put forward a practical based framework that has

been adopted and implemented by the Maritimes Region of DFO. It explicitly recognized

 conservai intaini preserving

that
biodiversity and protecting habitat, Central to this approach is ensuring that the
‘management of human activities are consistent with the goals of maintaining appropriate

Presentation

temporal and special sc osystems (Stephenson and Gavaris

2006). This s accomplished by applying the ecosystem-based framework 1o all managed
4



current management plans are being re-evaluated in the context of ecosystem objectives

as stated by FAO (1999); Sainsbury and Sumaila (2001); Potts (2006) Gareia, 2010.

In Atlantic Canada, not all pl in

Application of this approa

o every fishery would promote consistency, an important
element to ensure that fisheries are meeting all the necessary requirements and promotes

simplicity between fishe

. In addition, it could be applied to other resource use:

activities through an integrated management context; a trly ecosystem-based approach to

‘management of ocean resources requires consideration of multiple human actvities (i.c.
aquaculture, energy d G al.,2005) and the measurement
of of human activities on a p

In conclusion, this approach meets the conservation requirements of an ecosystem-hased

management approach and it is argued that all of the structural criteria are met as well

However, the social and economic requirements are yet to be developed in this approach.

43 The Australian National Ecological Sustainable Development (ESD) Reporting

ramework for Australian Fisherics (2002)

Since 1992, the pursuit of ecologically sustainable development has been increasingly

¢ of the.

incorporated into the policies and programs as a significant policy obje
Australian government (Australian Government, 2007). The National Strategy for
Eeological Sustainable Development was adopted by all levels of Australian government

in 1992. Three key objectives of this strategy were agreed to at that time and included: 1)
46



10 enhance individual and community wellbeing and welfare by following a path of

I that safeguards the welfare of fons 2) To provide for

equity within and between generations and 3) to protect biological diversity and maintain
essential ccological processes and life support systems (Fletcher et al., 2002). A reporting

framework to work towards EBM for fisheries in Australia was developed.

The ESD reporting framework is about how to detai all the things a fishery does and with
what it interacts (Fleteher et al, 2002). It is meant to include both positive and negative
interactions (Fletcher et al., 2002). The framework requires documentation of what the

fishery intends to do in the future and how it will measure whether it i achieving the

‘goals that have been st (Fletcher et al., 2002).

This approach is f about it on focused

priorites in a isk framework. The framework consists of four steps. The first

step i to identify the gha “The second a
risk assessment on each of the issues. A performance report and a compiltion of

background materials are the third and fourth steps respectively.

Fletcher et al., (2002) described the benefits of this type of report as
« anexcellent compilation of information on each fishery that is of great value to

‘management agency, tumover of taf, rescarchers.

« documentation of specific objectives and performance measures for all stakeholders

« potentially helpful in exporting crieria




« useful with some forms of environmental accreditation such as the MSC

« and useful to marine planning and coastal zone management,

“The identification of isues, step one, s accomplished by using “component trees”
(Figure ). Each component tree s generally at 00 high a level to develop sensible

operational objectives for an individual fishery (Fletcher et al., 2002). Consequently, each

of these components needs to be “delineated” to become operational (Fletcher et al,

2002). The generie trees are used as a starting point for each assessment and are

quently adapted for each fishery ing all
relevant stakeholders (Fletcher et al., 2002). Utilzing the component trees often results in
alarge number of issues identified, the importance of which varies greatly (Fletcher et al,,

2002). i . They are 1) retained 2) non-

retained species, ) being, 5) y

regional well being , 6) national social and economic well being, 7) impacts of the

fishery; and
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Risk assessment methodology is used to prioritize issues in order (o determine the

appropriate level of Fletcher et al, 2002). The metho ained in the
detailed document enitled National ESD Reporting Framework for Australian Fisheries:

The *How To” Guide For wild Capture

isheries. To be managed effectively, issues need

1o be identified at a level that will allow the development of sensible operational



bie

d indieators so that perf i (Fletcher et

al,, 2002).

f current manager

perf report section is ctions (or

inactions) i to be provided. The report det

s how to measure whether management

actions are achieving the goals that have been set. Where specific management action is
ot necessary, the report needs to justify the conclusion. Likewise, when management

actions are taken a full performance report is needed, and justifications of the decisions

are to be detailed. information in nine pre-d 4

subject areas (Appendix 1)

The final step is the background information section. Itis meant to include the history of
the fishery, gear used, main species, general information on habitat biology, ete. It should
also include the social, economical and political environments in which the fishery

operates.

In conclusion, the ESD reporting framework meets the conservation requirements of an
ccosystem-based management approach as it explicitly addresses productivity, habitat and

biodiversity. Most of the structural objectives are met as well. The measurement of

cumulative effeets is an implicit goal (Australian Government, 2007). The so

economic requirements are well developed in this approach,



4.4 Comparative Analysis of Two Approaches
Both the Canadian Approach and the Australian Approach are considered to be functional
ecosystem-based management frameworks. Their structure and content were evaluated
from the perspective of what this report concluded to be required for an ecosystem
approach. The Canadian Approach was developed by Gavaris et al, 200) and was
chosen because it is an evolution of the management framework currently in place in the
Maritimes Region of DFO. It i a framework that is considered evolutionary rather that
revolutionary (CGavaris et al., 2005) and therefore is naturally simpler to use (one of the
eriteria for a successful framework). The second approach considered was the Australian
Approach. It was chosen because it was the most developed, comprehensive and easy to

follow.

“There are many similarities between these two frameworks. Both of the frameworks were

found to meet the essential eri in this document and
cosystem approaches to fisheries management. They both begin with the fishery as the
reporting unit and they have both clearly articulated that expanded conservation
objectives are needed for an ecosystem approach. As a result of the expanded objectives,
many more issues are anticipated to be identified. Consequently, both approaches require.
arisk assessment in order to balance financial resources with demand of what progress
needs to be made. Finally, they both promote a level of consistency for all fisheries and

for cumulative effects to be measured across resource uses in one area.



“The most ob

us difference between the frameworks is the level to which they are
developed. The Australian govermment has made it part o their mandate to develop more

environmentally friendly attitudes, and as a result,the resources and political will 1o fully

available. The indicator system, the social and

the level of fon required are all ped in

the Australian approach. It was beyond the scope of the Canadian Approach project.

Both of these frameworks require the use of indicators and reference poins. As
previously discussed, this is a common element in many frameworks that have been

develaped for ecosystem-based management. The Australian Approach goes one step

further and requires that decision rules be developed. In Canada, The Precautionary

Approach, is a policy which requires a similar system to be set up for existing fisheries,

however, this s only implemented in a handful of fisheries. Also, i the corrective action
is already determined, it is unlikely that industry will protest as they will have had prior
knowledge. Unlike Canada, the Australian ESD approach requires justification of al

management decisions be included in the report

“The development and use of social and economic objectives are developed and

documented in the Australian Approach (2002), but they are not detailed in the Cana

Approach. The Australian Approach has a detaled supporting document on how to

consider social and economic aspecs for fisheries management.



“The level of consultation that was completed in the development of the frameworks

appears 1o be different. The Australian Approach documents extensive consultation in the

development of their approach and requires i inthe

of the framework. Although the Canadian Approach does not document such a level of

don of their approach, iny

consultation in either the development or implement
their current Integrated Fisheries Management Plan (IFMP) and the framework is a high

level of participatory management. This s evident in the requirement to have advisory

industry “The two fr i in the

ctor of

amount of consultation they require in the implementation stage. This i likely a f
the level of development of the two approaches and that the Canadian Approach is
focused primarily o the conservation objectives. Another major difference is that the
Canadian Approach focuses on managed human activity. As a result, the implementation
is meant to focus directly on what human activities can be managed to realize established

ccosystem objectives.

y these two approaches is that they include

that previous authors have suggested are necessary in order to have a suceessful

m). The Australian approach s much more

ccosystem approach (i
developed and could be used to guide further development of the Canadian Approach.
Where the Australian Approach falls short is that implementation of such an approach

needs to reflect that it s human activity that is managed.



.0 Case Study: The Grand Manan, New Brunswick Groundfish Gillnet Fishery: does the

‘management plan contain the required elements of an EAF?

“The following evaluation of the existing management regime for the Grand Manan
groundfish gillnet fishery was intended to establish 1) does the current management plan
have the required elements of an EAF, and if so 2) is the plan successful at meeting an
EAF. Itis important for fishery managers o reflect upon or evaluate the management
plan in place for  particular fishery to determine if it has met the intemational and

‘national ob

jons for implementing an EAF. The evaluation in this work was

completed by determining if the current management documents have the required

elements as described in this paper, or if not, in what areas it needs to improve.

in section 3.0 and structural obj insection 4.0 (Table 1,

Figure 2) were used 1o evaluate the current management regime. A relatively small
fishery was chosen. This fishery is governed under the Maritimes Region IFMP for

G

ound

h. The fishery s a smaller portion of a much larger fishery. A comprehensive:
background summary was developed for context, Since this was evaluated against an
expanded framework, the additional objectives are not likely part of the current
Groundfish IFMP. This evaluation was not completed within a participatory management

context, although the background section was reviewed by the Grand Manan Fishermen's

Association This audit tempt to write o g

an according to the prescribed method outlined above. The purpose was to evaluate and

audit o what degree the current plan is implementing an EAF.



Table

AF summary of management objectives

3 i ial and Economi E et
Objectives Objectives

Productivity Economic Prosperity Indicator / reference points

Biodiversity Participatory Management

Habitat Viable Communities ple.

Increased transparcncy and

Evaluation of progress.

feasurement of cumulative
effects

5.1 Background

“The Grand Manan groundfish gillnet fshery takes place in the Bay of Fundy portion of

the Scotia-Fundy region in the waters surrounding Grand Manan Island (Figure 6)
(Trippel and Shephard, 2004). Thisis  small domestic fishery of less than 20 vessels

that are typically 11~ 14 meters in length (Trippel et al, 1999), Atlantic cod and pollock

targeted and are g in of July and August

(Trippel and Shepherd, 2004).
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Fisure : Locaion o Setsof the Grand Manan gl Tsheryfrom 198 - 200. The Right whle
conservation Zone located close to Gray

The rand Manan work from harbours: North Head,

Ingalls Head, and Scal Cove (Richter, 1998). Arcas suitable for setting groundfish nets

are limited i of Fundy, resulting in ions of gillnets in small
‘ areas (Trippel et al., 1999). Examples of the most popular fishing grounds are the Grand

Manan Banks, Head and Homs, Head Harbour, The Channel, Grand Manan Basin,




‘Swallowtai, the Wolves and Northeast Bank (Richtr, 1998; Hood, 2001; Trippel and

Shepard, 2004).

Fishermen have been using gillnets to fish for groundfish commercially in the Gulf of
Maine area for over a century (Collins, 1886). However, it was not until 1976 that the

Grand Manan groundfish fleet started using

Inets to prosecute his fishery; prior 1o this

the fleet used hook and line gear or bottom trawis (C!

1k, 2004 Personal Comm.).
Gillntting s made of monofilament nylon with a mesh size of 6 inches (Richier, 1998).

During peak t

. fishers can typically make 4-5 trips per week and set 4-6 strings of

illnet per trip (DF

. 1996; Richter, 1998; Trippel et al., 1999; Hood, 2001). Each string
is generally comprised of 3 webs (Haod, 2001); each web is approximately 100 m in
Tength and 3 m in height (DFO, 1996). Researchers that have previously studied this
fishery reported that the average soak time for nts was between 16-48 hours and ranged

from 1.8 - 102.3 hours (Richter, 1998; Trippel et al,, 1999; Hood, 2001). Gillne

wae

adjacent to Grand Manan Island were set at depths with an

erage of

approximately 100 m. in 1994 and 1995 (Hood, 2001).

Landings were dramatically reduced in the early 19905 due to restrictive management

measures and have remained low. In the 19805 pollock dominated the catch; however, in

the early part of this decade, cod dominated the catch. The number of active participants
and the total number of trips have declined (Trippel and Shepherd, 2004). The number of

active v

Is partiipating decreased from 22 in 1998 to 13 in 2001 (Trippel and

Shepherd, 2004),



Although cod and pollock are the species that I

nce holders direct for, many other

species are caught as incidental catch or bycateh. Herring, dogfish, white hake, various

fla

\ harbour porpoise and greater shearwaters are among the species that have been

reported to be incidentally caught in this fishery (Richter, 1998; E. Trippel, DFO,

Personal Commu

jon, October 15, 2004). Acoustic pingers have been employed in

this fishery to reduce harbour porpoise bycatch,

Generally, the licence holders for this ishery partiipate in other fisheries throughout the

year. The majority of licence holders also participate in the lobster fishery in the spring

and fall while their summers are spent gillntting (E. Trippel, DFO, Personal
Communication, October 15, 2004). Licence holders from Grand Manan are dependent

n groundfish revenues and could not sustain their enterprises without the income from

this fishery (Richier, 1998).

The Grand Manan Gillnet fishery is a small part of the Southwest Nova Scatia / Bay of
Fundy groundfish fishery and is governed by four documents and Conditions of Licence

in addition o the v: tion 2.0, These:

us legislative requirements that were covered in §

‘governing documents are the Scotia-Fundy Groundfish Integrated Management Plan, the

Conservation Harvesting Plan 5 4VWX+S (an annex of

plan), the Harbour Porpoise Conservation Strategy, and the SWNB Fixed Gear

Groundfish Board Conservation Harvesting Plan. This final docy

industry. The specific tactics to achieve the obje



SWNB Fixed Gear Groundfish Board Conservation Harvesting Plan and the Conservation

<45° 4VWX+5. In addition, the Harbour Porpoise:

Harvesting Plan Fixed G
Conservation Strategy setslimits on the incidental catch of harbour porpoise for this
fishery (DFO, 1995). From this point forward allthe documents with the exception of the

Harbour Porpoise Conservation Plan will be refrred to as the IFMP.

“There are three overarching objectives for the groundfish IFMP as written in the plan.
“These are artculated into the general objectives of conservation of resource producivity,
by managing the groundfish resource in a manner consistent with legal obligations and

reaties and finally by creating  regime in the spirt of "

are provided to complete the statements. Appendix 2 contains a table reproduced from

this plan (Canada, 2002C), Tt describes how the objectives are to be achieved by using

strategies. Tacties are the specifc actions thatare 0 be taken within a given strategy

There are no indi reference progress. The IFMP
stated that one of the fist tasks to be completed in improving the plan was to develop
indicators and reference points. Decision rules are only developed in the CHP (0 ensure
Ticenee holders stay within the rules stated in the plan

Th i ves for the fishery focus on the ecosystem and productivi

These objectives are relatively highly developed in the IFMP. There are five sul

‘2. They are maintaining 1) community diver

objectives under the conservation hea

(with respect to benthic commaunities); 2) species diversity, 3) population diversity, 4)
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trophic structure, and 5) maintaining productivity of populations (by managing

exploitation of target species).

“The social tated as 1) meeting aboriginal treaty rights, 2)

‘making provisions for recreational fishing and 3) creating conditions for the economic

self reliance in the commercial fishery. These are less developed than the set of

conservation objectives.

Athird presented and © In

order to meet the general objective of instituting co-management, the plan states that it
will implement the code of conduct, undertake co-operative DFO and Industry projects
and build the industry management capacity. The tactics to ariculate how these will be

achieved were not developed in the plan.

Conservation Harvesting Plan - Fixed Gear <45° VWX +5

The specific management measures (other than catch quotas) that apply in any particular
year are documented in fleet-specific Conservation Harvesting Plans (Canada, 2002C).
‘The Conservation Harvesting Plan for Fixed Gear <45 in the 4VWX and 5 area has an

! i 1o the fleet. The allocs

quota groups. This document included a copy of the license conditions, bycatch

provisions, the small fish protocol, the monitoring rules and any closed areas.



Southwest New Brunswick (SWNB) Fixed Gear Groundfish Board Conservation
Harvesting Plan

The industry is allocated a share of the TAC. This document included weekly trip limits,
rules for the dockside monitoring program, bycatch regulations and penalties for
violations. Essentially, this documents details industry derived decision rules and

penalties for not staying within the TAC.

Harbour Porpoise Conservation Strategy for the Bay of Fundy
Witten in 1995, the Harbour porpoise conservation stategy was developed with the

intention to reduce the incidental capture of Harbour porpoise by fishing operations. The

document only imposes one management measure that the incidental mortality cannot

exceed 110 animals, There has b di e,

of this rule problematic. Now fourteen years old, many of the plans and strategies set out

in the harbour porpoise conservation strategy should be re-evaluated as it i out of date.

Resource Status

Fisheries and Oceans Canada assess the overall health and state of the resouree for the

main commercial species every year during the Regional Advisory Process in

consultation with the industry. A document called the Science Advisory Report (SAR) is

produced from this process. Several indicators and indice:

including, among others,

independent scientific surve

industry surveys and biological samples) are used to

evaluate the resource health, Other species have diffe

ent time fines for example, eve

two years or every five years. Generally, non-comme luated.

I species are not e




As stated in the groundfish IFMP, there appears to have been a widespread reduction in
the productivity of demersal fish species on the Scotian Shelf and Bay of Fundy (DFO,
2000). Many of these species are also showing the onset of sexual maturity at smaller

sizes (DFO, 2003B). I a single species context this implies a significant loss in potential

yield relative to historical catches. In more recent assessments, it was conf

several commercially fished species i the area have shown long-term decll

and are near the lowest levels observed in the research vessel survey series, whi

survey

catches of h

winter flounder, pollock and redfish have all increased in recent years,

with some at the ighest level in the survey seri

(DFO, 20098),

Cod

The 2004 SAR for cod stated that the 4X cod abundance had not increased since 1999
(DFO, 2004B). The landings for 2004 were the lowest on record at 56001, Distribution
indicators of local density and area occupied have declined and were considered low for

4X cod (DFO, 2002). Abundance ind

xed messages (0 assessment

ators gave

scientists (DFO 2002),

Fixed gear fishermen in the Bay of Fundy indicated that cod abundance had increased but

there is it increa

in haddock where they fished (DFO, 2002). Since 2000, the

industry has raised concern about the great difficulty of remaining within their quota for

cod while pursuing other species (DO, 2002). This is to be expected when there is a
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‘multi species fishery wh ctive quota exists.

have reported that cod are being discarded and landed unreported

“The COSEWIC assessed four populations of Alantic cod in May 2003, giving them a
designation of *Special Concern'. The rationale for this designation provided by
COSEWIC was that the assemblage of stocks was at low levels of abundance as a group
(COSEWIC, 2003A). Overall, cod populations in the entire region declined 14% i the
past 30 years, and have demonstrated sensitivity to human activitis. Threats to

persistence included directed fishing, bycatch in other fisheries, llegal fishing,

misreporting, discarding, natural predation, and natural and fishing-induced changes to
the ecosystem (COSEWIC, 2003A). All are considered potentia fictors responsible for

the lack of recovery of cod.

Pollock
DFO’s scientific advice for pollock stated that several fctors indicated a conservative:
harvesting strategy was appropriate for this region (DFO, 2004C). Estimates of biomass
declined from about 60, 000t in 1984 to a low of about 10, 000t in 1999, They had then
doubled t0 20,0001 in 2004 (DFO, 2004C). Fishery independent survey biomass estimates
declined from the early 1980's to a low in 2000. Although they have subsequently

increased, they remained lower than the 1980's (DFO, 2004C).

Canadian landings of polock peaked at 45000t in 1987; then they sharply decreased, and

in recent years have been less than 10 000t (Neilson et al, 2004). Estimates of fishing
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‘mortality steadily increased from the carly 1980 despite decreased landings, and were

above the established reference point (DFO, 2004C).

Bycaught species

In fishery, al species that i must be retained.

Using unpublished data from DFO for the years 1986 - 2003 inclusive, the main bycaught

species by weight were herring, large pelagics and spiny dogfish.

Spiny dogfish exhibit slow growth, relatively low reproductive capacity, long gestation
period, and are relatively easy to capture (NOAA, 2003). Although there is an annual
decision process there is no annual scientific assessment on stock status. Dogfish are

classified as over fished in the USA (NOAA, 2003),

52 Analysis

Management of the Grand Manan gillnet fishery was evaluated against the three

. biodiversity and habit in this
work and in Gavaris et al. (2005) as well s the social, economic and structural objectives
established in sections 3.0 and 4.0. The purpose of the evaluation was to determine how
well or to what degree the Grand Manan gillnet fishery was meeting the requirements of

‘an EAF, as established in this paper. This evaluation was completed using the

the IFMP in this.

paper.



521 Productivity
As outlined in section 3.1.1, under the expanded objective of productivity there are three
sub-objectives. They address the effects of fishing activities on primary productivity,

‘community productivity and population producivity.

Within the current IFMP both the primary productivity and the community productivity

15 58 bjectives® and management was based within that

context (Canada, 2002C). At that time, this fishery was not considered to have any direct

effects on primary production through alteration of the available nutrients. Coneeptually,
the community productivity sub-objective focused on trophic energy flow through the
community of species that exist in any one area. However, the level of research in this

area at that time was considered insufficient to base any decisions (Canada, 2002C).

The hypothesis that this fishery has no dircet affects on the primary production is stll

valid. Moreover, given the small size of the fleet and the fact that fishing effort is

cant affect on

negligible, the Grand Manan gillnet fishery is not likely to have a sig

community productivity. Research in this area has grown significantly (Cook and Bundy,

2010) since the IFMP was written and therefore it is recommended that this is an area for

further development in order to meet an

“The IFMP for this fishery, as one would expect, is focused heavily on the sub-objective of

Strategies f e are primarily
controlled by regulating the harvest using output and input controls. All of the operational
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strateges to conserve population productivity are addressed in the current IFMP and are
considered to be applied at the Grand Manan Gillnet Fishery level as well. It s difficult to

determine if this particular IFMP i effective at meeting this sub-objective because there

isno such a small segment of fishery. However, in this

eneral observations are made.

paper some

Although the effort of the Grand Manan gillnet fleet s so small that it could be

considered to be successful in applying the operational strategies, the same can not be

said of the groundfish fishery as a whole, even though there are several tools in place
such as a small fish protocol and spawning area closures that would limit the removals of

groundfish,

One of the productivity related objectives for this fishery, as stated in the IFMP, is to

ensure that the activity does not cause unaceeptable reduction in the productivity of each

companent so that it can play its historical role in the functioning of the ccosystem. This

is by onal strategies moderate
and promoting rebuilding when biomass is low. The fact that the Atlantic cod was re-

assessed in 2010 by COSEWIC as endangered fr

m a previous listing of special concern
indicates that the IFMP is not effective at ensuring that fishing activity does not cause an
unacceptable reduction in population productivity. Moreover, although the pollock

resource has been rebuilding since 2000 (DFO, 2009C), it is still at a elatively low level.

Both of these speci

are the primary directed species in the Grand Manan Gill

fishery.
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522 Biodiversity

Under the expanded biodiversity objective, it is necessary to ensure that fishing activity

y species. the ccosystem within its natural
variability (Gavaris et al. 2005). There are four operational strategies for this expanded

objective. The current IFMP addressed only one of these.

The seascapes/biotype operational strategy is not addressed in the current IFMP. As
previously stated, there is an overlap between this sub-objective and a sub-objective in the
next section where habitats are considered. There has been relatvely litle work

completed on the identification of seascapes in the Grand Manan area, therefore there is

not enough information affect that fishing has on

the habitat of biotypes or seascapes in the area. Therefore it was not considered further.

The expanded operational strategy of limiting the impact of invasive species is not
addressed in the current IPMP. Although it is not covered, the Grand Manan Gillnet

fishery was considered to be effective in achieving this obj

e because this fishery
takes place in such a small geographic scale and in a small area. The likelihood that this

fishery would come in contact with or introduce an invasive species is negligible. Fishing

h a small hic area, and do not hold five animal

the need to move large quantities of water). Moreover, of the invasive species that
already exist i the area, it is unlikely that this specific fishery would encourage further

spreading due to the nature of the gear. These gillnets are anchored to the bottom and



per . They are in the same area and

then st again.

n sub-

The operational strategy of fishing not causing unaceeptable reduction in popul
structure is the third sub-objective that is not covered in the current IFMP. There is no
published data on the population sub-structure of any of the directed species, with the.
exception, perhaps, of cod. Cod stocks i the whole management unit comprise a stock
complex. The degree of mixing amongst components is oo great to resolve them into
separate assessment units (Clark and Emberley, 2009). Given the small geographic scale
of the Grand Manan fishery, it s unlikely that the low amount of effort exerted would

pose a risk to any population sub-strueture.

“This fishery is known to cateh other species in addition to the two directed species of cod
and pollock. The current IFMP does address the operational strategy of fishing not

causing unaceeptable redu

ion in the biodiversity of species (i.c. limiting incidental
mortality) in various ways. Moreover, the IFMP also stated that this issue needed o be
developed further (Canada, 2002C). There is no published, quantative analysis completed
of the amount and type of species except harbour porpoise. Consequently, it is impossible

to determine ifthe plan s effective at addressing this issue.

Using unpublished data from DFO for the years 1986 - 2003 inclusive, the main bycaught

species by weight were herring, large pelagi

and spiny dogfish. Seabird cateh is also
Known (0 aceur (E. Trippel, DFO, Personal Communication, October 15, 2004). More

68



recently, DFO has targeted the inshore eroundfish fishery for a specific bycatch project
“The purpose if this project is to quantify the amount of type of bycateh that is occurring.

This project was the result of concerns that have been raised regarding byeatch.

The harbour porpoise conservation sirategy is the best example where the issue of
bycatch has been addressed. It provided details of management measures (. time arca
closures) if harbour porpoise bycatch becomes an issue. In addition, there are caps on the
amount of any non-directed for species that any licence holder may retain in the CHP

of the IFMP. SARA listed species are the exception to this, they are required to be

released through licence conditions.

There is one controversial factor related to this operational strategy that is not addressed
i the IFMP, the threat of ight whale entanglement in the fishing gear (Figure 6).
Although the IFMP stated that groundfish gear is not a major source of right whale
mortality and concluded that no further provisions were required under the plan (Canada,
2002C), this has subsequently been proven invalid. The spatial and temporal overlap of
amount of gear and the distribution of right whales was studied by Johnston et al. (2007),
The paper identified the Grand Manan groundish gillnet fishery as one of two fisheries

that likely pose the greatest i

K for right whale entanglements. It was documented that

there was a concentra

on of effort n the right whale Conservation Zone by this fleet
during the months of June and October, at a time when the highest densities of right

whales occur.
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523 Habitat
A habitat is defined as the place where a particular organism usually fives or grows
(Gavaris et al., 2005). The three sub-objectives for this expanded objective are to ensure
that fishing activity does not cause an unacceptable modification of the bottom habitat,

the water column or to biotype/seascapes.

Abiotyy ic region of a habitat (Gavaris et al., 2005).

“There is an overlap between this and in the previous setion where biodiversity of habitats

. The i dered in the current IFMP. Moreover,

there has been relatively little work completed on the identification of biotypes in the

Grand Manan area, enough information

that fishing has on the biotypes or seascapes of the area.

The bottom habitat sub-objective has not been thoroughly addressed by the current IFMP.

The IFMP stated that research into this issue has just started and further objectives and

reference points would be developed (Canada, 2002C). The Grand Manan fishery utilizes

illnets. Gillnets are known to cause minimal damage to the bottom, however, they are

generally considered to have a relatively low impact compared to other gear types such as

otter trawls. Morcover, the amount of gear being used in this fishery is nominal, and as a.

result the IFMP is considered to be effective at meeting an EAF for this sub-objective.

coti

For the whole ‘undy ground fish fishery there are coral area and a Marine

Protected area closures that proteet bottom habitat. In addition, progess can be seen in



achieving this objective through the Fisheries Renewal effort, which released the Policy

for Managing the Impacts of Fishing on Sensitive Benthic Arcas.

Water column habitat s not addressed in the main IFMP document, however it is partally
addressed in the CHP for the Grand Manan fixed gear community group. This is

addressed by prohibiting nets being lefl unattended in some areas, which helps to reduce:
the incidence of lost nets. Moreover, anthropogenic noise is not addressed in the current

IEMP.

The loss of nets and ghost fishing is known to occur in gillnet fisheries. There was a study

completed in nearby Jeffries Ledge that quantified the amount of lost gear and provided

an estimate of mortality due to ghost fishing (Cooper et al., 1988). Ghost nets from this

fishery are also kely to have an effect on right whale entanglement, given the close

proximity of the Right Whale Conservation Zone (Figure 6) (Johnston et al., 2007).

Another issue that presents itself under the water column habiltat is the noise levels related

0 the use of pingers to poise incidental catch. ise is

considered to negatively affect marine mammals. Their use to scare harbour porpoise has
been documented to also act as a dinner bell for these small cetaceans and seals (Anon.,

1999).



5.2.4 Economic Prosperity

2 prosperity has been defined net profit from the fishery,
essentially maximizing the difference between the landed value and the harvesting costs
(Hilborn and Walters, 1992). The current IFMP does not address the maximization of

profit explicitly. In fact, the IFMP stated that it should be fishermen that make the

‘The economic i the IFN o

viability and self reliance. This s to be achieved, in part, through limited entry and
improving transferability of shares and quota. These methods could be used to increase

profitabiity.

Iis always in the best interest of the industry to maximize net profit, which means
‘maximizing the difference between the landed value of the resource and the costs of

of this fishery, however, a few

harvesting it. There are no published studies on this asper

general observations are offered. First, it i recognized that the fishers in ths fishery are
generally participants in other fisheries and use this one to supplement their income. Also
the capacity in this fishery has been reduced considerably in the last decade; however

there i dence that there is ity and the resource.

General economic considerations are part of the current IFMP. It s recommended that the

b be ped with an i L

toward the objectives.



525 Participatory Management

that participatory

management would likely succeed (Pinkerton, 2002). One example of these

characteristics s a small community that is adjacent to the resource.

Paricipatory managementis considered in the current IFMP for this ishery. However, it

i recommended and necessary that this be further developed. There are no formally

developed al strategies, indicators or reference poins for particiy
management. Also, it needs to be determined the amount of participation is appropriate or

if there are more meaningful ways to encourage participation.

Participatory management is oceurring i this fishery and community. Implementation of

participatory management through participation and consultation oceurs on a regular
basis. The industry participates and is responsible for the management of the resource

through tools such as conservation harvesting plans. These documents represent industry

writien and a developed harvest strategy above what s required from DFO, Also, the
industry was direetly involved in producing the Harbour Porpoise Conservation Strategy

for the Bay of Fundy. Other participatory processes i this fishery are the advisory

m

‘committees and the stock assessments. This particular fishery s represented by Grand
Manan Fishermen's association, a Key member of many participatory management

processes within the arca.



5.2.6 Viable Communities

‘Community well being is taken as reflecting the state of individual and population health,
household and national health, knowledge and culture, community funct d equity
(Canada, 2004). One of i and
empowerment of users is a participatory management system

This is an objective that s required, by this work, to meet an EAF (section 3.0), and

consequently, is not formally looked at in the current IFMP. Although not explicitly

documented in the current [FMP, this evaluation det

mined that this objective is being

met o this fishery because the community stillexists and ths fishery has helped to
‘maintain 20 enterprises on Grand Manan Island. From 1996 to 2001, the population of
Grand Manan Island inereased by 1.6 % (Statistics Canada, 2010). However, to what

degree this objective s being met is unknown and would require a detailed analysis o

determine

527 Struet

al Objectives
The structural objectives that are required as essential, s established in this work, were

evaluated against the current IFMP.

The use of indicators, references poin: isi present in
the current IFMP. One example is the use of Fo as  reference point. Another example is

from the conservation harvesting plans, which set out penalties for exc harvest




limits. This being said, there is not a fully developed indicator system in place. The
implementation of a formal Precautionary Approach or something similar would help

solve this shortcoming.

There has been no published research on the costs associated with the current
‘management regime. There are costs o the industry in the form of the dockside

‘monitoring program, the observer program and licence fees. In addition, participation in

consultation costs the industry in travel and accommoda

n expenses. Although the

annual budget for DFO is available, these costs are not easily broken down to the

Manan Fishery level.

The information presented in this work was not considered simple to compile or use.
There are several management documents, many only available upon request. The

compilation of rules and regulations for any fishery in Atlantic Canada cannot be found

under one roof.

Although some evaluation of progress is required in the current IFMP (i.c. annual reviews
Of CHP and overall plan review every 4-S years),there is no evidence that this plan as a
whole has been re-¢valuated and itis now 9 years old. Moreover, the harbour porpoise
conservation plan is 14 years old. Although no documentation of annual reviews are
readily available, according to DFO personnel, advisory committee meetings are held
annually, where the management of the fishery is reviewed (V. Docherty, DFO, Personal

Communic

October 12, 2010).



the managemen regi the structural objectiy ished in

this work, it i logical that an increased number of issues were identified of varying levels

importance. Prioriization s necessary. There is no risk »

oceurs in the current IFMP.

experience. Some risk assessment is offered for some productivity objectives, but are on

the plan as a whole, not down to the Grand Manan level,

transparency i ished i this work, and
consequently are areas that need to be addressed. In particular, DFO has been heavily

riticized because the details of management decisions are not available. For example,

annual quota decisions, although officially announced, are provided without any details or

Justifications for those decisions.

5.3 Conclusion of Audit

. 10 some extent,

“The current IFMP for the Grand Manan groundfish gillnet fishery

meeting the requirements of an EAT s established in this work, This is demonstrated

through the efforts to reduce harbour porpoise bycateh, the level of industry participation

and the reduction of flcet size. Garcia (2010) tated that fisheries management plans have

 three decades. This can be

been moving toward ecosystem considerations for the I

observed in this fishery. However, over the last decade there has been considerable

research in what constitutes an EAF (Figure 2, Section 4). This fishery, when using the
available management documents, flls short in many areas of what s now considered to

7



be necessary for an EAF include the need to

‘and social objectives, the need for a plan concern related

1o ight whale entanglement.

There s  high demand for fisheries management sys .

International and nati

approaches when managing fisheri

Jictatis i ch to address. e , taking the

ecosystem as a whole into account and including more social and economic objectives. In
Canada there is a need to move forward in fisheries management using intemational
‘uidelines and national legislation. This is important because fisheries are important. Our

and food supply depend on sustainable harvested resources.

fishing communiti

paper documented the foundations and evolution of an EAF. It summarized what is
being implemented by DFO Maritimes Region, and compares this to the EAF being

implemented in Australia, a method which has been promoted by FAO (Bianchi, 2008),

Through it has been concluded that in addition

objectives, social, economic and structural objective

true A

articulated that the social and economic objectives should be economic prosperity, viable
‘communities and paricipatory management, which few authors have done. Finally, an

audit of a current management plan from Canada was completed to illustrate to what

degree the fishery was meeting an ecosystem approach to fisheries.



gillnet fishery

The results of the case study demonstrate that the Grand Manan ground

‘an EAF. However, i be

is, o some extent, meet

management can move forward by auditing their current

made. Canadian fish
management plans to determine if they are truly meeting an EAF. The level of
development of an EAF for Canadian fisheries will be inherently variable. Any audit

identified in this paper.

should uilize the expanded obj
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