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INTRODUCTION

On May 21, 1998 the honourable David Anderson, Minister of Fisheries
and Oceans, announced far-reaching conservation objectives for the
Pacific salmon fishery.

Based on the need for immediate action to protect and re-
build coho stocks, and consistent with scientific advice, I am
announcing the following two conservation objectives: there
will be zero fishing mortality for critical upper Skeena and
Thompson coho stocks. And where upper Skeena and
Thompson stocks are not prevalent, I will entertain propos-
als for selective fisheries which can demonstrate that the
risk of coho bycatch mortality will be minimal,

The Minister noted these objectives will guide the develop-
ment of harvesting management plans for 1998 and be-
yond. Their adoption will have profound implications for
the way we conduct the salmon fishery.'

* This announcement marked a fundamental change in the management
and conduct of the Pacific salmon fishery.

The 1998 salmon management plan will introduce a fun-
damental new direction for the management of the Pacific
salmon  fishery.... (S)elective, conservation-based fishing
techniques are being introduced to conserve coho and other
stocks at risk. Selective fishing is a cornerstone for conserva-
tion-based management and for a sustainable fishery for the
Juture?

So began a new phase in the history of British Columbia’s salmon fish-
ery. The Minister’s conservation measures, including selective fishing
experiments, were indeed implemented in the 1998 salmon manage-
ment plan.

The coast was divided into areas where upper Skeena and Thompson
River coho are prevalent (red zones) and not prevalent (vellow zones).
The 1998 fishing plan has two principal objectives for coho salmon: 1
targeting for zero fishing mortality for critical upper Skeena and

' DFO (1998g), p. 1, emphasis added.

2 DFO (1998l), p. 1.

(PRHQ) Seclective Fishing PRHQ

CANO000288_0004



INTRODUCTION

Thompson River coho stocks; and (2) in yellow zones, fisheries must be
selective and demonstrate that the risk of coho by-catch mortality on
other stocks will be minimal. Selective fishing means that salmon fleets
must adapt their traditional practices and gear to ensure that non-
target species are avoided or, if caught, released alive and in good
condition. There is fron-retention and non-possession of coho during

all fisheries in 1998.
.

In the aboriginal fishery, DFO will consult with First Nations regarding
food, social and ceremonial needs, considering measures to avoid or
minimize coho by-catch in First Nations’ fisheries. Pilot sales fisheries
will take place in the lower Fraser River until coho are present in late
August, and in the Somass River on the west coast of Vancouver Island.
In the Skeena River, pilot sales fisheries will occur in Babine Lake and
the mainstem of the Skeena River. There will be no expansion of ESSR
fisheries for sales purposes.

In the sport fishery, barbless hooks must be used when fishing for
salmon everywhere on the coast. In yellow zones, fishing is permitted.
In red zones, salmon fishing is restricted but fishing for other species
of finfish and harvest of shellfish is permitted. Small nearshore areas
will be open to carefully monitored salmon fishing to determine-if se-
lective fishing for salmon other than coho can be conducted. Monitor-
ing by independent observers will be employed to evaluate the ability
to avoid encounters with coho. If coho are encountered to any signifi-
cant degree in these small experimental fisheries, they will be moved
or closed. Terminal fisheries on hatchery coho will be permitted in ar-
eas such as the mouth of and in the Capilano and Qualicum Rivers, and
in the Chilliwack and Chehalis Rivers.

In the commercial fishery, limited experimental fishing using modified
gear, fish traps and fish wheels will be considered in red zones. In yel-
low zones, use of modified gear will be permitted but coho by-catch
will be minimized. All fisheries will be subject to more catch monitor-
ing than in the past, and fishing times and areas will be adjusted based
on coho by-catch concerns. Revival boxes are required and all coho
captured accidentally must be released to the water with the least pos-
sible harm. Seines are required to brail (dipnet) their catches out of
their nets. Some traditional fishing areas were closed.

Selective fishing measures aimed at avoiding or reducing the incidence
of catching coho and increasing survival rates upon capture are specific
to gear type:
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INTRODUCTION

Seine fleet

O mandatory brailing and sorting.

O hot spot closures (e.g. no fishing in coho abundance areas).

QO timing closures (e.g. no fishing at times of coho abundance).

3 specially designed brailers with knotless web to reduce scaling.

Gillnet

hot picking (30 minute sets) of nets.

hot spot closures (e.g. no fishing in coho abundance areas).
timing closures (e.g. no fishing at times of coho abundance).
reduced fishing periods (e.g. daylight fisheries or shortened
days).

cutting meshes from entangled coho before releasing.

0 00ooO0

Troll

Q barbless hooks.

Q hot spot closures (e.g. no fishing in coho abundance areas).
Q timing closures (e.g. no fishing at times of coho abundance).
O test fishing prior to fisheries.

O use of plugs only for any summer chinook fisheries.

DFO retained Edwin Blewett & Associates Inc and Timothy Taylor Con-
sulting Services Inc to prepare a report on selective fisheries. The terms
of reference for the report required preparation of recent historical
material on selective fishing measures and development of a policy
framework for selective fisheries. Selective fishing measures were to be
evaluated in terms of readiness for implementation, and recommenda-
tions provided for 1999 on selective fishing measures and priorities for
new gear and methods.

Chapter 2 reviews recent developments in the BC salmon fishery. Chap-
ter 3 presents an overview of selective fishing measures—practices and
technology. A policy framework for aboriginal, recreational and com-
mercial fisheries is contained in Chapter 4. Selective fishing measures
are evaluated in Chapter 5. The report concludes with recommenda-
tions presented in Chapter 6.
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BACKGROUND

-

In this section, we review recent developments that have determined
the context into which selective fishing has been introduced.

3
4

%

MISSING FISH

Twice in the 1990s fish have “gone missing.” In 1992, 482,000 sockeye
salmon “seemed to disappear on their way to spawning grounds in the
Fraser River system.”” In September 1994, DFO announced that
“spawning escapement estimates plus aboriginal catch estimates for
Early Stuart, Early Summer and Summer runs were 1.3 million lower
than the number of sockeye anticipated, based on Pacific Salmon
Commission estimates at Mission.”

In both cases, the Minister of Fisheries retained independent advisors
to sort out the problems and make recommendations on how best to
avoid their re-occurrence and improve management of the salmon fish-

ery.

In 1992, Dr Peter Pearse concluded that “the shortfall in spawners was
due mainly to unusually intensive fishing in the river last summer (and)
significant losses can also be attributed to fishing-induced mortality—
dead fish dropping out of nets and fish dying of stress after escaping
from nets.”

Dr Pearse’s recommendations relevant to the conservation crisis and
the introduction of selective fishing include: .

U Commitment to conservation by all participants: “virtually eve-

ryone pays lip service to this notion. But each has a tendency,

when the resource is under pressure, to resist bearing the bur-
den of restraint and to blame others.”

O Fishermen and managers must be accountable: “government
has an obligation to make its policy clear and to communicate

! Pearse (1992), p. 3.

? Fraser River Sockeye Public Review Board (1995), p. 11.

? Pearse (1992), p. 3.
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BACKGROUND

with those affected. This includes the public servants expected
to administer the policy; they must be given direction when
they need it, not left unsure as they were last summer (1992).”

Strict enforcement: “When offenders are not punished, more
offences often result. ... Any new agreements must have strong
enforcement.”

FRASER RIVER SOCKEYE PUBLIC REVIEW

BOARD

Following the second incidence of missing fish in 1994, the Minister of
Fisheries and Oceans established the Fraser River Sockeye Public Re-
view Board. Its findings were dramatic. ’

If something like the 1994 situation happens again, the
door to disaster will be wide open. According to what the
Board found, one more 12-hour opening could have virtually
eliminated the Late run of sockeye in the Adams River. Such
an occurrence would have devastating consequences for the
Pacific (salmon) fishery, delaying stock rebuilding efforts by
years and bringing dire economic consequences to the
province. The Board believes that the solution to this prob-
lem lies in fixing the system. Unless all parties work to-
gether and manage much more competently the tragedy
that befell the Atlantic cod fishery will repeat itself here.*

The road to selective fishing may be said to start from the report of the
Fraser River Sockeye Public Review Board. The Public Review Board
made 35 recommendations, the most important of which for our pur-
poses are listed below:

O We recommend that DFO retain and exercise its constitutional

conservation responsibilities and not in any way abrogate its
stewardship of resources under federal jurisdiction. Conserva-
tion must be the primary objective of both fisheries managers
and all others participating in the fishery. The conservation
ethic must prevail throughout and be adhered to by all.

We recommend that DFO take immediate steps to initiate a
process of planning for the future of the fishery, addressing all

4 Fraser River Sockeye Public Review Board (1995), p. xii.
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6 BACKGROUND

critical problems affecting conservation and sustainability,
through an ongoing consultative forum. Among the problems
to be considered would be over-capitalization, user-group allo-
cation and ensuring equitable treatment under the law.

Q We recommend that DFO and PSC adopt a risk aversion man-
agement strategy....

Q0 We recommend*that DFO...implement a revised system to en-
sure that catch information is timely and reliable.

Q We recommend that DFO develop better co-ordinated inter-
party communications among its staff and between its staff and
PSC, First Nations, commercial and recreational fishing groups,
with a greater degree of cooperation aimed at enhanced in-
season management and post-season evaluation and at foster-
ing closer working arrangements among all parties, and facili-
tate clearer and more transparent management and allocation
policies.

O We recommend that DFO, the Pacific Salmon Commission, First
Nations and user groups institute a formalized pre-season re-

view of each season’s management plans and strategies, to be"

followed by a post-season performance analysis.

" & We recommend that industry participants in the salmon fishery
develop and implement in conjunction with DFO a self
sustaining, user-pay landing verification system, as already ex-
ists in other West Coast fisheries (eg, halibut, sablefish,
groundfish).

PACIFIC POLICY ROUNDTABLE *

The report of the Fraser River Sockeye Public Review Board recom-
mended that a consultative forum begin planning the future of the
salmon fishery, addressing issues such as intersectoral allocation and
overcapitalization. The Minister of Fisheries and Oceans accepted this
recommendation and set up a series of discussions among stakeholders
known as the Pacific Round Table.

To guide the work of the Pacific Round Table, the Minister of Fisheries
and Oceans provided three principles:
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BACKGROUND

1. Conservation: to conserve and protect the fisheries resource and
its habitat in trust for future generations.

2. Economic viability: to ensure the best use of the resource. The
fishery must be economically viable and organized around sound
business principles; it must be capable of providing a living for its
participants and be able to contribute to the Canadian economy
on a self-reliant basis.

3. Partnership: to create a joint vision for the Pacific fisheries with
stakeholders and to share responsibility for resource develop-
ment and fishery management, including management costs, de-
cisions and accountability.

The meetings of the Pacific Round Table produced a report to the
Minister on the Renewal of the Commercial Pacific Salmon Fishery. The
government’s response to that report, announced on March 29, 1996,
was the Pacific Salmon Revitalization Strategy (the Mifflin Plan).

THE MAY REPORT

In January 1996, in response to a recommendation of the Pacific Policy
Roundtable an independent advisor to the Minister of Fisheries and
Oceans, Dr Art May, was appointed to provide advice on intersectoral
allocation. Dr May’s investigation focussed on initial shares for each
sector and a process to allow adjustments among sectors. In the course
of his discussions with the sectors, Dr May noted “one clear issue on
which there is wide consensus. All appear to accept, and indeed many
strongly advocated, the need for conservation and the appropriateness
of it taking priority over other considerations,”

While this paramountcy of conservation is a given in the
Terms of Reference, it is comforting to know that no one
questions that priority. It is also important to have a strong
definition of conservation. Conservation should be defined
using the language which has evolved for sustainable devel-
opment generally, i.e., to the effect that nothing we do
should foreclose the options of future generations to decide
for themselves. We should not foreclose future options on
species and stock mix. We should be concerned about main-

5 May (1996), p. 11.
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BACKGROUND

tenance of gene pools. We should favour selective fisheries,
wherever that is practically possible.®

THE TOoY REPORT

.A

In 1997 Judge Samuel Toy was appointed independent advisor on in-
tersectoral allocation of Pacific salmon to the Minister of Fisheries and
Oceans, with the objective of arriving at a consensus on the implemen-
tation of policy issues recommended by Dr May. Mr Toy's findings in-
clude widespread opposition to ITQs in the salmon fishery, and wide-
spread support, except among First Nations, for government paying
compensation to buy back commercial shares of allocations equivalent
to treaty allocations, but no clear consensus on any other issues.

Mr Toy also managed to oversee a negotiation process between com-

mercial and recreational fisheries interests that produced something of

a consensus document entitled “Managing Change” the contents of
which he then adopted, subject to some minor qualifications, as his
first recomimendation to the Minister.

“Managing Change” contains the following recommendations:

Q The recreational fishery should continue to be managed by
DFO based on the application of reasonable limits. The alloca-
tion of the recreational sector, in other words, would not be a
fixed number calculated pre-season, but rather the depart-
ment’s estimate of the total catch to be derived from the appli-
cation of the chosen limits.

U In years of low abundance, it may be necessary to reduce allo-
cations of chinook and coho targeted by the commercial fishery
to ensure that the recreational sector is “last on the water.”
The commercial sector would continue to receive minimum
allocations of these species as bycatch mortalities to maintain
fisheries on target species. -

O Average catches in the years 1991-94 provide useful base pe-
riod numbers against which to measure allocation changes over
time. An area-by-area examination is required to guard against
anomalous circumstances.

¢ May (1996), p. 11.
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BACKGROUND 9

U Short term allocation changes should be subject to compensa-
tion paid by the federal government into a trust fund to be
used to support the economic viability of the commercial sec-
tor. Compensation for permanent allocation changes should be
directed towards reducing harvesting and processing capacity.

U Compensation for allocation transfers from the commercial to
the recreational sector should not be financed by increasing li-
cense fees in the recreational sector.

Mr Toy’s second and last recommendation was that the Minister
should,

create a new initiative the object of which is the empower-
ing of regional management boards throughout the entire
province, democratically elected, with an overarching inde-
pendent tribunal. The purpose of these new creations will be
to formulate, advise and undertake local conservation and
habitat enhancement programs, co-ordinate and present
preseason fishing plans, assist with in-season management
and if as and when appropriate, the determination of inter
and intrasectoral allocations andjor reallocations by an
overarching independent tribunal.”

THE KELLEHER REPORTS

Mr Stephen Kelleher began mediating a 1997-2000 Long Term Alloca-
tion Plan (LTAP) for commercial gear groups in 1996. In his first report®
Mr Kelleher made the following observations relevant to selective fish-
eries policy.

0 DFO has stated that catches in the north and south licensed ar-
eas should generally be dependent on and proportional to pro-
duction of stocks from each area. Over the next four years
{1997-2000), expected catch in the north is much less than in
the south. Northern area license holders should not expect al-
locations of southern bound stocks to make up any shortfall if
the abundance of north coast stocks fails to meet the expecta-
tions of license holders.

" Toy (1998), p. 27.
& Kelleher (1997), p. 4.
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0 The 1991-1994 Long Term Allocation Plan contained a catch-

up/make-up arrangement for Fraser River sockeye salmon.
While respecting this arrangement in the 1991-1994 LTAP, Mr
Kelleher recommended that the principle of coast-wide catch-
up/make-up (for Fraser River sockeye) not be continued in the
1997-2000 Allocation Plan.

Mr Kelleher does favour, in principle, a well-defined mechanism
to address discrf‘:pancies between the allocation plan and the
actual catch in sockeye equivalents at the end of the four year
plan. Recognizing that the principles of conservation and man-

ageability make it difficult to simply impose such a mechanism,.

he recommended that details of a variance and adjustment
mechanism be developed during discussions of detailed shar-
ing arrangements.

Mr Kelleher noted the following areas of general consensus:

Q
Q

a

Q

Allocation should cover all five species of salmon.

Sockeye equivalents should be used as the unit of measure-
ment.

Allocations should where possible reflect traditional fishing
patterns.

Allocations should be considered on a four year cycle.

He recommended that the consensus on these issues be respected and
that the long term allocation plan be based on all five species, meas-
ured in sockeye equivalents, that allocations where possible reflect tra-
ditional fishing patterns, and that allocations be considered on a four
year cycle. .

At the request of Minister Anderson, Mr Kelleher resumed his work late

~in 1997, with a view to providing a “well-defined 1998-2001 LTAP”. Af-

ter further deliberations and mediations, he made additional observa-
tions and recommendations, the following among them:

Q

Stakeholders voiced a number of objections to the allocation
principle that the allocation plan reflect, where possible, tradi-
tional fishing patterns. There are those who feel traditional
fishing patterns have been rejected in practice and are no
longer an established allocation principle. There are others
who feel that the principle is used in practice but should not
be. In the former group are northern gillnetters and trollers
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who “traditionally” harvested Fraser River sockeye salmon in
Areas 1 and 2W who argue that this practice has been subordi-
nated to the objective of area licensing to focus the efforts of
harvesters on stocks originating in their own license area.
Similarly, some southern gillnetters and seiners cite realloca-
tion of sockeye to the troll fleet to replace their traditional
catch of coho and chinoock as another example of the apparent
rejection of traditional fishing patterns. Finally, some seiners
and processors have argued that traditional fishing patterns
should not be part of Pacific fisheries policy, however it was
used in the past, because the fishery must be able to evolve to
meet the demands of the market place.

There is a high degree of consensus among stakeholders in the salmon
fishery that no new selective fisheries should be established without
formal re-allocation, accurate retirement of commercial fleet capacity
and appropriate compensation. Many stakeholders believe that a gear
unable to catch its allocation because it is not selective should be given
the first opportunity to catch that allocation using a modified gear.
These stakeholders further advise that DFO should concentrate not on

_ old technologies such as fish traps and wheels, but on improving the
_ selectivity of gear types presently in use.

0O Agreement was similarly strong on the issue of accounting for
selective catch. Most stakeholders express the view that DFO
should not contemplate any new fisheries, believing that the
resource is already fully subscribed and cannot therefore sup-
port further users. Other stakeholders concede that such fish-
eries might be contemplated but that no new extra-commercial
fisheries should be contemplated without an express buy-out
of commercial capacity.

O Across gear groups, there are stakeholders who believe that
the fleet is still too large. Estimates of the reduction in fleet
size still required range up to 50 percent.

Mr Kelleher goes on to make the following recommendations:

O Formal adjustments for deficits and surpluses be suspended
until after area re-selection is complete (at the start of 2000 for
that fishing season).

O The department should continue its efforts to improve catch

accounting and monitoring systems with a view to improving
confidence in catch statistics.
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12 BACKGROUND

QA by-catch of Fraser River sockeye be included in formal alloca-
tion accounting once every four years.

° 1 By-catch of Fraser River sockeye in the north be deducted from
the TAC of the same gear group in the south in-season.

O The LTAP ndt be adjusted after the 1999 area re-selection pro-

cess.
.,

O An allocation facilitator be appointed to handle disputes.

Mr Kelleher makes specific recommendations regarding selective fish-
eries.

O DFO should consider no new selective fisheries without accu-
rate retirement of commercial fleet capacity and appropriate
compensation.

O In the interests of encouraging commercial license holders to
innovate, and providing them with an opportunity to catch
their allocation in new, more selective ways, DFO should es-
tablish a program to consider applications from commercial li-
cense holders for trial harvests by more selective means.

PACIFIC SALMON REVITALIZATION STRATEGY

The major components of the Mifflin Plan include: risk-averse manage-
ment; a targeted 50% reduction in the number of boats in the fleet over
the long term; an $80 million voluntary license-retirement program;
single-gear licensing; division of the coast into two areas for seine
fishing and three each for gillnet and troll fishing; licemse stacking (ie,
fishing more than one area or gear from a single vessel); revamping the
consultative process; and addressing the allocation dispute.

The Mifflin Plan was successful in reducing the number of licensed ves-
sels in the fishery. Fleet size dropped about 20% through license re-
tirement and another 15% through license stacking. This might have
been enough except that landed volumes fell dramatically in 1995 and
have since remained at unprecedented low levels. The average catch in
1995-97 was about one-half its average level during the preceding dec-
ade (1985-94). Catches in all three years were lower than the previous
record low of 50,000 tonnes recorded in 1984. Harvests to October 31,
1998 total 19,076 tonnes.
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SELECTIVE

In the context of the semi-collapse of the Pacific salmon fishery since
1995, the Mifflin Plan did not go far enough. Recent reports have con-
cluded that further restructuring is needed to develop a sustainable
fishery. In a report commissioned by the BC Fisheries Minister, Parzival
Copes states that, “the need for reduction in the size of the salmon
fleet is beyond dispute.” Similarly, a report commissioned by the BC
Jobs Protection Commissioner concluded that, “the industry as we
know it today will not survive unless fundamental change is embraced
and implemented. Further restructuring at both the harvesting and
processing level is needed.” His report concludes that,

the last three years have seen terrible financial results for
the fleet, with low catches and low prices. However, as bad
and unprecedented as the 1996 and 1997 seasons were
Jfrom a financial standpoint, they would have been signifi-
cantly worse in the absence of the federal fleet reduction
program. ... It appears that only another fleet reduction—
in the order of about 900 vessels and 1,100 licenses under
the Mid-Low catch projections, and 1,500 vessels and 1,900
licenses under the Low catch projection—or some other sig-
nificant change to fisheries management or business prac-
tices can improve long-term viability of the sector.’

FISHERIES APPROACH

On May 12, 1998, the Coho Response Team (CRT) issued its Selective
Fisheries Approach for Management of BC Salmon Fisheries in 1998. In that
document, the CRT lays out a Selective Fisheries Management Frame-
work (SFMF) and new salmon fishery management options involving
near-zero (coho) mortality and selective fishing techniques.

The SFMF includes a number of provisions:

O Defining allocation priority over salmon species more explicitly,
namely allocating priority for chinook and coho salmon to the
recreational fishery and allocating priority for sockeye, pink
and chum salmon to the commercial fishery.

Q Proposed definitions of selective fisheries (ie, “live release” and
“no encounter or live release”).

* DFO (1998), p. 2-3.
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- 14 BACKGROUND

Q Allocation arrangements to follow the Kelleher recommenda-
tions, recognizing that it may be difficult to meet allocation
targets given the need for stringent coho conservation meas-
ures.

CONSERVATION OBJECTIVES

On May 19, 1998 the Minister of Fisheries and Oceans announced con-
servation objectives to protect and rebuild west coast stocks of coho
salmon, as well as consultations to develop ways to implement conser-
vation directives for the 1998 salmon season and beyond. Minister An-
derson announced two conservation objectives:

QO Zero fishing mortality for critical upper Skeena and Thompson
River coho stocks.

O Where upper Skeena and Thompson coho stocks are not
prevalent, proposals for selective fisheries capable of demon-
strating a minimal risk of coho by-catch mortality will be enter-
tained.

The Minister noted that these objectives will guide the development of
harvesting management plans for 1998 and beyond."

COHO RECOVERY PLAN

On June 19, 1998 the Minister of Fisheries and Oceans announced Can-
ada’s Coho Recovery Plan and $400 million of funding.
L3
O $100 million for a new habitat fund to provide financing for
habitat protection and restoration, watershed stewardship and
salmon enhancement in perpetuity.

O $200 million to support development of selective fisheries;,
voluntary license retirements, and diversification of commercial
fisheries

0 $100 million to help people and communities adjust to the sig-
nificant changes that are and will be taking place.

19 DFO (1998g), p. 1.
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RESPONSIBLE FISHING

The Canadian fishing industry has developed a Code of Conduct for Re-
sponsible Fishing Operations as an essential step in the achievement of
sustainability of (marine and freshwater) fisheries. The Canadian Code
outlines general principles and guidelines for commercial fishing op-
erations that take place in Canadian waters. Implementation of the
Code is expected to contribute directly to conservation of stocks and
protection of the aquatic environment. The Code is not intended to
justify or impose any allocation or sharing arrangements; these are
separate issues.

The Canadian Code of Conduct for Responsible Fishing Operations includes .
nine principles, which are paraphrased below.

0O Responsible management and harvest of aquatic resources and
their habitats to ensure sustainability.

0O Ecological sustainability of Canadian fisheries, taking into ac-
count the economic importance of fisheries to industry partici-
pants and their communities.

Q Shared responsibility and cooperative spirit among industry
participants and management agencies.

O Adoption of specific mechanisms and regulations as required
by fish harvesters to address problems in Canadian fisheries.

Q Balance the level of fishing effort with the sustainable supply of
fisheries resources.

O Minimize unintended by-catch and reduce waste and adverse
impacts on marine ecosystems and their habitats.

Q Develop, maintain and promote public awareness and under-
standing of responsible fishing issues and measures taken by
fish harvesters to conserve stocks and protect the environment.

Q Promote recognition of specialized knowledge of fish harvest-
ers and integration with scientific analyses and fisheries man-
agement policies and regulations.

O Conduct harvesting operations in accordance with Canadian
fisheries law and regulations, international laws, regulations,

conventions, declarations and protocols adopted by Canada,
and harvesting plans adopted by each fishery.
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Each principle in turn is supported by a number of guidelines that are
too numerous to list here."

“The Code will be managed by an Industry Board reflecting the charac-
ter and nature of Canada's fishing industry. The Board will oversee the
ratification of the Code; conduct annual meetings to address proposals
for changes to the Code; oversee ongoing activities in its support; and
represent the Code indealings with Canadian government agencies
and international bodies.

In 1998, DFO’s Responsible Fishing Operations unit oversaw the pro-
duction of booklets containing guidelines for conducting selectivity ex-
periments in BC commercial purse seine, troll and gillnet salmon fish-
eries, as well as one on comparing braillers in purse seine fisheries.
These booklets will be useful to license holders submitting proposals
to conduct selective fishing experiments in 1999.

NEw DIRECTlONS PoLicy

In October 1998, DFO published its policy paper, A New Direction for
Canada’s Pacific Salmon Fisheries. The New Directions document presents
new policy principles under three headings:

O Conservation
O Sustainable Use
Q Improved Decision Making

Principles enunciated in the New Directions policy include:

U Conservation is the primary objective, taking precedence over
all other objectives.

U Pre-cautionary approach to fisheries management

O Net gain in productive capacity of salmon habitat in British
Columbia.

Ecological approach to fisheries and oceans management.

Q Trade-offs between current harvest benefits and long-term
stock well-being will be resolved in favour of the long term.

' Canadian Code of Conduct for Responsible Fishing Operations (1998), p. 7-15.
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L1 All sectors will use selective methods to harvest salmon.

First Nations’ FSC requirements will have first priority after
conservation.

Q The recreational fishery will be provided with more reliable and
stable fishing opportunities whenever possible.

Q The commercial fishery will become more diversified and eco-
nomically viable.

QO Information on major issues requiring decisions will be pro-
vided to the public, and periodic review of progress and
achievements will be initiated to facilitate accountability

O Government and stakeholders together will be responsible and
accountable for sustainable fisheries.

O Community, regional and sector-wide input decision making
will be enhanced through a structured system of management
and advisory boards.

ALLOCATION FRAMEWORK

in December 1998, DFO released An Allocation Framework for Pacific
Salmon: 1999-2005. Building on the introduction of selective fishing,
the Coho Recovery Plan, and the New Directions paper, the Allocation
Framework lays out seven principles designed to guide salmon alloca-
tion decisions until at least 2005. These principles include:

Q Conservation: conservation of Pacific salmon stocks is the pri-
mary objective and will take precedence in managing the re-
source——conservation will not be compromised to achieve
salmon allocation targets.

QO First Nations: after conservation needs are met, First Nations’
food, social and ceremonial requirements and treaty obliga-
tions to First Nations have first priority in salmon allocation.

U Common Property Resources: salmon is a common property
resource that is managed by the federal government on behalf
of all Canadians, both present and future.

L} Recreational Allocation: after conservation needs are met, and
priority access for First Nations is addressed, recreational an-
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glers will be provided priority to directed fisheries on chinook
and coho salmon, and predictable and stable fishing opportuni-
ties for sockeye, pink and chum salmon.

U Commercial Allocation: after conservation needs are met, and
priority access for First Nations is addressed, the commercial
sector will be allocated at least 95 percent of combined com-
mercial and recreational harvest of sockeye, pink and chum
salmon, and commercial harvest of chinook and coho salmon
will occur when abundance permits.

QO Selective Fishing: to encourage selective fishing, a portion of
the total available commercial catch will be set aside for exist-
ing commercial license holders to test alternative, more selec-
tive harvesting gear and technology and, over time, commercial
allocations will favour those that can demonstrate their ability
to fish selectively.

U Gear Allocations: target allocations for the commercial sector
will be established coast-wide by gear with catch of all species
expressed in terms of sockeye equivalents, subject to adjust-
ments over time to account for conservation needs including
selective fishing and possible changes resulting from the
Salmon License Retirement Program.

The Allocation Framework also promises the establishment of an inde-
pendent board with coast-wide responsibilities to advise and assist the
Minister in implementing salmon allocation policy.

(PRHQ) Seclective Fishing PRHQ
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In this section of the report, we review the techniques of selective
fishing. These are the practices and technologies that enable harvesters
to catch target species without killing non-target species or, in some
cases, avoid encountering non-target species entirely. Collectively,
these different techniques—including modifications of existing gear,
re-introduction of very old fishing technologies and experimentation
with entirely new means of harvest—are referred to as Selective Fish-
ing Measures. We discuss Selective Fishing Measures (SFMs) in three
parts.

First, we discuss the very old technologies used by First Nations and
others fishing in the earliest part of this century that may have poten-
tial for use as future SFMs.

Second, we look at a new wave of experimentation with SFMs that be-
gan within the past five years. A range of factors motivated projects
" undertaken during this time, but key among these was a growing con-
: cern about steelhead interceptions during the prosecution of sockeye
fisheries. The SFMs of this period include modifications to existing
fishing gears and work with fishing technologies such as fishwheels,
weirs, traps and beach seines.

Third, we look at the unique fishing season just completed—the 1998
season—during which a range of new selective fishing projects were
approved by DFO. Each of these projects involved the testing of one or
more SFMs. Some involved modified conventional gear, others involved
old technologies as described above, still others involved experimenta-
tion with new ideas for selective salmon harvest.

Taken in total, this section offers a summary of SFM experimentation
over time, with a significant focus on the last 3-5 years. Technologies
are described and, where information is available, outcomes are sum-
marized. It has not been possible to offer a complete technical evalua-
tion of each project. Not all of the experiments described have been
evaluated for their selectivity (not all projects over the past 5 years
have had formal mortality studies carried out on non-targeted encoun-
ters), and the implementation and evaluation of 1998 experiments is
still underway at the time of writing. Still, a description of each project
is offered, and comment is provided where possible on the status and
likely promise of the technology involved.
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HISTORICAL TECHNOLOGIES

FISH TRAPS

~.The historic fishing methods discussed in this section are fish traps,
reef nets, fish wheels, beach seines and dip nets. Each of these was
used historically in the Pacific Northwest, typically by First Nations but
also by commercial*harvesters in some cases. Other techniques were
also used, but we focus on these because they lend themselves to live-
capture, and therefore selectivity.

Different technologies were favoured on different parts of the coast.
Fraser River First Nations used dip nets and fish traps, for example.’
Reef nets were more common among Puget Sound peoples and the
First Nations of south Vancouver Island.? This highlights the very site-
specific nature of SFMs, a key point that comes up frequently in this
discussion.

Two categories of fish trap are discussed here: pile traps and floating
trap nets. In either case, the fish trap is a passive fishing device that
sits in the path of migrating fish. Fish are funnelled into the trap by one
or more lead nets. Once in the trap, fish are guided through a series of
smaller and smaller chambers in the trap, and finally into a holding net,
or spiller. From there, fish can be harvested by dip net, by raising the
spiller out of the water, or by other means. In the case of a pile trap,
the structure of leads and net chambers is mounted on piles which are
driven into the ocean or river floor. In the case of a floating fish trap,
leads and chambers are suspended from floats on the surface of the
water and the entire net structure is held in place by anghors. Different
trap types were developed in response to site specific factors such as
tidal flow and ocean floor characteristics. Historically, pile traps were
more common over sandy bottoms in southern BC while floating traps
were more common over the rocky sea beds of southern Alaska.

Fish traps have a long history in the Pacific Northwest. They were used
by First Nations in various parts of the province and were steadily
adapted for use in commercial fisheries in the late 1800s. By the early
twentieth century, commercial use of pile and floating traps had greatly

! Bennett (1973).
% Curry (1998a).
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A trap net
mounted on piles
of the type used
in the T’sou-ke
area. Photo: BC
Archives.

expanded, with 163 traps in Washington State supplying 15 canneries
and over 400 floating traps and 276 pile traps harvesting in
southeastern and central Alaska.’

The first commercial use of a trap was on the Columbia River in 1879,
but a trap targeting Fraser stocks—situated at Cannery Point—was
built just a year or two later. In 1894, traps were legally approved for

" use in British Columbia, motivated in part by a desire to put BC har-
* vesters on an equal footing with net owners in the State of Washing-

ton.* Two experimental traps were approved in Boundary Bay, although
they did not live up to expectations. A range of objections to traps,
some politically motivated, resulted in a general ban being re-imposed
by Canadian fisheries authorities in 1901.

Concern about American harvests of Fraser stocks continued to grow in
the early years of the twentieth century. Traps were eventually re-
authorised in Boundary Bay and in the waters of Juan de Fuca Straight
in 1904 causing controversy and dispute. Over 30 applications were
made by cannery operators for licenses to operate traps; a smaller
number was actually tried. The most successful and lasting of these
were pile traps in the Sooke area of Juan de Fuca Strait. The largest of
these required 320 pilings between 10 and 45 metres in length. Wire
netting was used for the lead and outer trap chambers, cotton webbing
was used for the inner chambers and the spiller. Over time, Sooke be-
came the centre of commercial frap operations in the region as Wash-
ington State banned trap nets in 1935.

* Triton Environmental Consultants Ltd. (1992), Curry (1998a) and Stewart (1977).

* Curry (1998a).
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REEF NETS

Floating trap activity continued in Alaska over this period but was in-
creasingly controversial. In 1936, when the largest salmon pack was
.canned in Alaska, it is estimated that traps caught 66 million fish for
canning while purse seines took 34 million. Opposition to traps grew
and, allowing only a few aboriginal exemptions, the State of Alaska
banned their use in 1959.°

Sooke commercial trap qperations continued up to the same year when
“...restricted fishing times, expectations for poor salmon runs, in-
creased costs of operation and the development of the modern seine
fleet led to their closure.” They were closed and not reopened until
trap experiments with the T'sou-ke First Nation began in this decade.

A reef net is laid in the path of the fish, not unlike a trap, but is then
lifted from the water by hand or other means as the fish enter the net.
This is distinct from gillnetting in that the fish are not ‘gilled’ but are
scooped up in the net.

A reef net will work well only in certain locations. Success of the net
depends primarily on wind conditions, tides and the migratory behav-
iour of the stocks. Historically, reef net sites were often at the mouths
of bays, where the net could be set so that the tidal flow out of the bay
passed through the net. Traditionally, the location was not owned, but
within a First Nation (such as the Salish) families would have rights to
specific sites. :

Original reef nets would have been made of cedar rope and willow:

bark, with anchors and net weights made of stone, apd buoys fash-
ioned from cedar logs. Reef nets were suspended below the waterline
between two large canoes. In each canoe, fishermen would hold the
net in place with lines attached to the sides and corners of the net. The
lead edge of the net was weighted and allowed to sink; the trailing

edge was unweighted and held near the surface. The middle of the net-

billowed with the movement of tide. Sometimes the lead edge of the
net would also be fitted with lead lines extending some distance up-
current of the reef net. These leads, lined with kelp or dune grass, were
intended to form a funnel to guide the fish into the net. Held in this

* Ward (1993).
® Curry (1998a).
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position, the middle of the reef net would eventually fill with fish.
When the net was full, it was lifted and emptied into the canoes.

The use of these nets was apparently outlawed in the late 1920s or
early 1930s.”
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A drawing of a typical contemporary Puget Sound reef net operation. Art work by R. Aiston.

FisH WHEELS

A fish wheel consists of a series of baskets mounted on a wheel. The
wheel is suspended on an axle over a river at the height that permits
the water flow to catch the baskets and turn the wheel. The foundation
for this structure may be a set of piles or, more commonly, a floating
platform anchored in a suitable spot in a river. As the fish swim up-
stream, they encounter a series of leads that direct them towards the
fish wheel. When the fish swim under the wheel, the baskets sweep
through the water and scoop them up into a collection box where they

7 Curry (1998a) and Claxton and Elliott (1994).
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can be sorted, harvested or released. As with other historic selective
technologies, the success of a fish wheel is highly dependent on its site
and operators. Site factors include water speed and depth, as well as
water clarity. Water speed affects the revolution speed of the wheel,
depth must be maintained so that the wheel has room to turn in the
water, and too-clear water is undesirable since the fish can see the
wheel. "
LY

A contemporary
photograph of the
Yale Fish Wheel.
Photo Karl English.

In North America, fish wheels were used as early as the 1820’s in the
east coast shad fishery. On the west coast, they appeared first on the
Columbia River, then in First Nations fisheries in both the Yukon Terri-
tories and Alaska. The commercial use of wheels Was abolished in
Washington in 1934, although at their peak wheels in 76 locations har-
vested over 5% of the catch. This experience confirms the importance
of site, in that fish wheels from this time caught at widely different
rates depending on where they were located. Different species also
lend themselves to harvest with different kinds of wheels, as they typi-
cally migrate upstream at different depths.

There are still fish wheels in operation in Alaska and BC, and 1998 saw
the beginning of a range of new fish wheel experiments. These cases
are discussed further below.
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BEACH SEINES

Seining is one of the most common fishing techniques in the world. In
general, seine nets encircle the fish, are pursed or otherwise closed at
the bottom so the fish cannot escape, and are then emptied by some
means, by lifting the entire seine net out of the water, or by brailing or
dip netting, which involves emptying the larger seine net with a smaller
one.

A beach seine being set.
Photo DFO Communica-
tions.

A beach seine is a modification of the prevalent commercial practice of
purse seining and is typically used in river settings. Operators work
from the beach with the help of a boat, which lays the net, typically in a
semi-circle leading away from the beach, downstream for some dis-
tance, and then back to shore. When the beach seine net is fixed at
both ends to shore, it is drawn in along the bottom instead of being
pursed like conventional seine gear. As the net is pulled towards the
beach, the fish are captured in a smaller and smaller enclosure from
which they may be then dip netted, sorted and released live or har-
vested.
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Historically speaking, beach seining was somewhat less common
among BC First Nations than other fishing methods. It is being exten-
sively experimented with at present, however, and these operations
are dealt with in more detail below.
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DiP NETS

.A dip net operation is mounted from the shore or a suspended plat-
form with a small net at the end of a long pole. The fish are removed
from the water as they pass, one by one. Among First Nations, dip net-
ting was a very common harvest method for many years, particularly on
the Fraser River system.® Dip netting can be highly selective with re-
gards to the species and run harvested, as the fish are removed from
the water one at a time, and may be released relatively quickly.

NEW ATTENTION TO SELECTIVITY: ; :
EXPERIMENTATION FROM 1995 TO 1997

In both the noi-th and south, fisheries managers and fishermen have

- been experimenting—independently and in co-operation—with ways

EXPERIMENTS

to make fishing more selective. This has been going on at least since .

the mid-eighties. Over these years, significant work has been done by
DFO managers to time and situate openings so as to avoid weaker non-
target stocks, and time and area closures remain a substantial part of
the selectivity effort to this day. Fishermen meanwhile, have long been
trying various ways to improve the selectivity of their gear.

The motive to improve selectivity over these years has always been to
avoid capturing, or decrease the mortality of, non-target species, al-
though the species in concern has changed with the times and in dif-
ferent locations on the coast. In the north, for example, steelhead were
the primary concern during the early to mid nineties, where coho has
become a more dominant concern of late. In this section we provide an
overview of this history of experimentation, with a significant focus on
the past 3-4 years.

WITH EXISTING GEAR

GILLNET MODIFICATIONS

Gillnet selectivity experiments have been carried out on the north and
south coasts since the 1980s. Tests have involved the use of different

® Bennett (1973).
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numbers of strands, mesh sizes, hang ratios, weed lines, as well as
various kinds of tooth and tangle nets.

Some Two definitions are helpful before we begin this discussion. Gill-
net webbing consists of a number of strands twisted together. Tradi-
tionally, a 30 strand net was the standard and monofilament net, con-
sisting of a single strand, was banned because its extremely low visibil-
ity to fish in the water made it too effective for fishing salmon. Mono-
filament net caught target and non-target species very effectively and
caused significant mortalities of seabirds. A recent innovation is a 6
strand net known as Alaska Twist. This net is less visible than the old
standard 30 strand net, but more visible than monofilament net. Alaska
Twist nets are much stiffer and bulkier than standard nets, which is
thought to contribute to their effectiveness at fishing selectively.

A tangle net is a net configuration designed to capture fish not by
gilling them but by entangling them in the net. A tooth net is a tangle
net that utilizes, in addition, smaller mesh sizes so that fish are tangled
by their teeth. Both these innovations contribute to the improved se-

_ lectivity of these types of gillnets.

" A weedline suspends a gillnet some distance below the surface (or

corkline). This allows species migrating at a shallow depth to pass over
the gillnet without being tangled or gilled.

Weedline experimentation was the result of data gathered in the late
eighties in Fisher and Dean Channel. There, tagged steelhead were
found to swim consistently within 1.5 metres of the surface®. Weedli-
nes were subsequently tested to assess their potential for the Skeena
system. In the river section of Area 4, weedlines were not found to
produce a significant enough decrease in steelhead catch to be practi-
cal. In the marine section of Area 4, 120 cm weedlines resulted in a
significant 76% reduction in steelhead catch, but the accompanying 29%
decline in sockeye catches was thought too large to justify the
change.'

Several improvements were considered to improve the catchability of
the net without removing the potentially positive effect of the weed-
line. In 1992, comparison testing was carried out with weedline nets
using traditional webbing and weedline nets using the more efficient

? Western Renewable Resources (1992).

® Western Renewable Resources (1992), p. 2.
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monofilament webbing. Test results suggested that the most effective
net type was a 60 mesh monofilament net with a 120 cm weedline. it

reduced steelhead catches by 69% because of the weedline, while in-

creasing sockeye and pink catches by 17% and 92% respectively due to
the monofilament.” These results notwithstanding, the monofilament
net was subsequently banned due to concerns about the. overall catch-
ability of the net and the impact the net may have on sea birds. Some
dispute still surrounds this decision in certain areas.

In part as a result of this experience, testing of “Alaska Twist” nets
were carried out on the Skeena in both 1996 and 1997. In the 1996
“Skeena Selective Gillnet Study”, one conclusion was that the Alaska
Twist 90 mesh net using a 1.2 metre weedline did provide a high sock-
eye catch while reducing steelhead catch. This led to the approval of
the net, and the establishment of a 1997 observer program to confirm
the results of the study.” For the experiment, observers boarded pack-
ers during seven different gillnet openings to gather information in in-
terviews with fishermen. The informal methodology did not provide as
much detail as the 1996 study. Still, the study concludes that “the
Alaska Twist nets catch a dramatically greater proportionate nimber of
coho with respect to sockeye than do the standard nets.””® Relative
steelhead catches were difficult to quantify given very low encounters.

It has been subsequently suggested that timing closures, especially

night-time closures, might reduce this coho interception.

Formal testing of tooth nets in the Fraser system began in 1995 and
1996." Both years, a small mesh net was used to target chum salmon.
In 1996, tests were carried out near Annacis Island with a 3% inch
mesh, 3:1 hang ratio, 120 mesh depth and 100 fathom length. The ves-
sel’s main hold was used for the target chum species (kept in slush ice)
while the side tank was used for non-target species. The net was set off
the drum in an S-pattern to create loose bags in the net that might fa-
cilitate entanglement, and the soak time was set at 20 minutes to
minimise the time tangled fish would spend in the net. As the net was
brought aboard after a set, non-target species were released directly
from the net back into the river if they were still vigorous and healthy.

"' DFO (1998f).

12 JO Thomas & Associates (1997d).
'3 JO Thomas & Associates (1997d), p. 7.
' JO Thomas & Associates (1997a).
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If they were sluggish or showed wounds, they were held in the side
tanks for observation.

Results of the 1996 Fraser River study suggested that the tooth net had
promise as a selective fishing technology for the commercial fishery. Of
the coho, chinook and steelhead intercepted, 88%, 98% and 100% re-
spectively were released live, although the study noted that a second
person should be aboard in commercial fisheries using tooth nets to
ensure proper handling of non-target fish. The net was recommended
for further testing and research.” The operator of the modified gillnet
commented in his own progress report that the net's performance “ex-
ceeded my initial hopes,” and that it was quite easy to handle chums
caught in the net in such a way that a high quality product was en-
sured.’®

During the 1997 chum season, two more gillnet studies were com-
pleted on the Fraser River. In the Modified Gillnet Study,” three boats
fished different parts of river below Maple Ridge with special nets con-
sisting of a ‘control’ half and a ‘test’ half. The test half had an upper
panel of a larger mesh size, intended to reduce non-target encounter

"rates. The lower half of the test half, and the entire control half of the
* net, had smaller mesh size and a looser hang ratio. The objective of the

test was to limit by-catch of chinook, coho and steelhead during chum
fisheries. The test concluded that the proportion of by-catch in the
modified half of the experimental net was no lower than in the control
half of the net. However, the test also revealed that capture of steel-
head was more prevalent in the top portion of the net, indicating that
this species is harvested at a shallower depth. The test also indicated
that steelhead survival rates were much higher than coho. Recommen-
dations were tabled to continue testing and modifying the net, for ex-
ample, by making the mesh of the upper portion still larger to further
reduce steelhead and other non-target interceptions.

Also on the Fraser in 1997, there were continued tests made of the
tooth net.”® The net from the 1996 experiment was slightly modified
for re-testing, by incorporating a 50 fathom test section consisting of
17 inch mesh from the corkline 14 meshes down to 3%z inch mesh

13 JO Thomas & Associates (1997a).

16 Petrunia (1997a).

'7 JO Thomas & Associates (1998a).
' JO Thomas & Associates (1998b).
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hanging for another 50 meshes. The other 50 fathoms of net consisted
of the same 34 inch mesh as the year before. The vessel used the same

_live tank configuration and laid the net in the slack “S” pattern as the

year before.

The results of the test were that catch of all species was reduced in the
modified half of the gillnet. Catch reductions were: 36.3% in chum,
57.9% in coho, 61.5% inychinook, 88.9% in pink, 83.3% in sockeye and
100% in steelhead (although the sample size for pink, sockeye and
steelhead were very small). Of the coho and chinook intercepted, 89%
and 96% were released alive, although seal predation was estimated to
account for almost half the coho mortalities. The capacity of the live
holding tanks limited the number of fish held to 12 or 15 fish, and so
all robust non-target fish were released directly from the net back into
the river. Based on these results, the report of this study recommended
that testing be continued, particularly that the impact of multiple cap-
ture and set times be assessed.

SEINE MODIFICATIONS

In the past few years, there have been various projects undertaken to
test and improve the selectivity of the seine fleet. These tests have in-
volved seine bunt modifications (selectivity grids to permit the escape
of juveniles and knotless webbing to minimise scaling), as well as the
comparison of different handling practices such as ramping, brailing,
on-deck sorting, survival or recovery boxes, and release techniques,

Although our discussion concentrates on the past 3-4 years, this ex-
perimentation actually began in the late eighties with sorting experi-
ments carried out in Area 4. These early efforts were among the first to
see if sorting catch on-deck would allow the selective harvest of pinks,
sockeye and chum without killing non-target species such as chinook,
coho and steelhead. These tests did not incorporate long term mortal-
ity studies (neither net pen observation nor tagging were used), and
observers were only able to assess the immediate health of fish as they
were released.

In 1995, however, formal testing was begun to assess mortality rates,
These “Special Seine Fisheries” were carried out at the mouth of the
Skeena River, and were mounted in part to enhance the catch of
Skeena River sockeye and pink by seine vessels without impacting
coho, chinook and steelhead. In 1995, nine such fisheries were carried

out between July 28 and August 23. Vessels were required to hail into

the fishery empty, use recovery boxes (sometimes called live boxes, or
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blue boxes), unload all sets by brail, allow independent observers, and
hail out of the fishery to the DFO patrol vessel in the area.

Observers examined 351 sets made during the test period. Sets were
brailed and then sorted on deck in various compartments. Non-target
fish showing signs of trauma were held in the blue boxes until recovery
or death. Other restricted species were released directly overboard.
Results of the study suggested that, while chinook, chum and steelhead
indicated no immediate health problems, coho more often showed
signs of trauma and the recommendation was made that mortality
studies be carried out. The study also raised various concerns about
handling practices and recommended education on handling and spe-
cies identification for seine crews.

In 1996, mortality testing was completed in the Skeena River region
(statistical areas three, four and five)." The objective of the Seine Re-
lease Mortality Study was to “quantify the short term survival of these
[non-targeted| fish as well as to compare it with the survival success of
fish that were collected from other conventional seine fisheries in the
area.” To do this, samples were taken from various sets during the

* Special Seine Fishery in area four, as well as from seine charters and

" conventional seine fisheries in areas three and four. These fish were
transported to a separate vessel for tagging and 48 hours of observa-
tion. Survivors were then released back into the areas from which they
had been harvested.

Results indicated mortality rates of 5.9%, 45% and 3.8% for coho, chi-
nook and steelhead respectively (although the sample size for chinook
was small). The study also concluded that “...mortality is proportion-
ally greater for fish having been ramped rather than brailed. The overall
mortality for all species of ramped fish is 17.3% and 4.5% for brailed
fish.” The study notes that this effect is most noticeable with sets of
over 500 pieces. The study ultimately concludes that there is a high
survival rate for brailed seine-caught salmon, and recommended that
brailing be continued. The study noted again that education is needed
on release methods, blue box usage and other handling issues.

In 1997, mortality testing continued in the Skeena area seine fishery.
The 1997 study focused on coho caught under ‘normal’ fishing condi-
tions. Eight vessels participated in the study, each with an observer

'% JO Thomas & Associates (1997b).
% JO Thomas & Associates (1997e).
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evaluating mortality rates for seine-caught coho in areas one, three,
four and five. A covered tote holding 12-15 fish in circulating water was
used as a live tank. 450 sets were observed in all. 496 coho were

"caught. 400 were tagged and held onboard for observation and of
these, 19.8% died during 6 hours of observation. Overall mortality was
estimated at 23%, contrasting negatively with estimates from the 1996
study (5.9% mortality).. Primary causes of mortality were identified as
crushing and scale losa, The report on the study recommended that
longer term mortality testing be carried out and that multiple recap-
ture impacts be explored in both conventional and special area 4 seine
fisheries.

Also in 1997, tests were carried out in the Queen Charlotte Islands
(area one) to determine chinook encounters rates.' 44 sets from 29
boats were observed over five fishing days, mostly beach sets around
Langara Island at Coho Point. The observer noted catch of all incidental
species: coho, chinook, steelhead as well as cucumbers, octopus, rock-
fish, herring, eels and birds. Non-target species were blue boxed before
release. Observers noted that it was not always advantageous to re-
lease immediately, as fish might well end up in the next set, be counted
more than once, and sustain additional damage in recapture.

Seine data was also gathered in 1997 from the area four special fishery.
Building on the results of previous studies, guidelines were introduced
to increase selectivity in the fishery. Observers were mandatory. Boats
had to enter and leave the fishery empty, and hail a designated Fishery
Patrol Vessel upon doing either. All sets had to be brailed and sorted
before putting any fish in the hold. All species but sockeye and pink
had to be returned to the water.

Results of the study were mixed. Overall, 88.6% of non-target fish were
released back into the ocean in good health. In the words of the Sum-
mary Report: “These numbers indicate a successful fishery in spite of
the fact that the fishery was closed due to non-compliance.”? The re-
port also notes that success in seine selectivity will depend on fisher-
men consistently brailing and sorting catches. Jellyfish coming onboard
during this process caused problems that might be rectified with spe-
cial protective clothing for crew members.

?! JO Thomas & Associates (1997f).
2 JO Thomas & Associates (1997¢), p. 2.
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EXPERIMENTS

TROLL MODIFICATIONS

Trollers have had various measures imposed over the years—gear
modifications and management techniques—designed to address con-
cerns about interceptions of weaker stocks. As far back as 1985, hook
barbs were crimped and fishing restricted to beyond the 50 fathom
depth to address chinook conservation concerns. In 1996, non-
retention of chinook was used in certain areas, and the crimping of
hook barbs was again made mandatory.” The Chinook Technical Com-
mittee of the Pacific Salmon Commission has also researched commer-
cial troll mortality rates for chinook salmon caught with barbed and
barbless hooks. The CTC determined that legal barbed hooks had a
21.1% mortality rate associated with them, as opposed to 18.5% for le-
gal barbless.”

WITH ALTERNATIVE GEAR

Fishwheels, traps, beach seines and other “new” gears have prolifer-
ated in the Skeena and Fraser systems in recent years in direct re-

. sponse to conservation concerns about steelhead and coho. It is esti-
~ mated that 200,000 sockeye were taken by aboriginal fishermen using

these selective methods in 1997.* Given the range of these experi-
ments—in location, in size and in degree of success—a comprehensive
description of every one is all but impossible. In this section, however,
we offer an overview of experience with some of the key technologies.

FisH TRAPS

There has been a number of small scale weir-style traps used in various
locations around the province. The Nlaka’pamux have experimented
with them in the Nicola River and the Shuswap Nation has several coho
counting fences. Perhaps the largest trap experiment, however, has
been carried out by the T’sou-ke Nation in their traditional fish-trap lo-
cation off Muir Point in the entrance to Sooke Bay.”

The T'sou-ke trap project was the culmination of extensive research
and consultation with other groups using fish traps. The proposal,

#T. Buck Suzuki Environmental Foundation (1997).

4T, Buck Suzuki Environmental Foundation (1997), p. 28.

5 Orr (undated).
% T'sou-ke Nation (1997).
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which originated with the T'sou-ke Nation, received support from DFO
officials responsible for implementing the Aboriginal Fisheries Strategy.

. The proposal had been built on archival research, specifically a review
of historic trap design at Sooke, and the interviewing of elders familiar
with the T'sou-ke reef nets and fish traps of history. A trap net work-
shop was then arranged, providing the opportunity to review trap
technologies from other parts of the world.

During the 1995 salmon\season, field work began using a small proto-
type trap-net modelled on a Newfoundland cod trap fishing near Petty
Harbour, NFLD. The trap consisted of a 60 fathom lead net with 8 inch
mesh that guided passing fish towards a small opening in a single sus-
pended chamber (the spiller). The lead and spiller were anchored to the
ocean floor in 8 fathoms of water with Danforth anchors and a number
of 850 pound train wheels. The trap was tended by a 26 foot modified
herring skiff and a 12 foot aluminium skiff. The trap could be loaded
entirely into the herring skiff, and could be taken to an adjacent beach
for maintenance or repairs.

During eight fishing days in 1995, the prototype trap caught 42 fish: 6
sockeye, 25 coho, 8 pink, and 3 chinook. The trap's selectivity was
hampered by the arrival of marine mammals, particularly California sea
lions, which were observed entering the trap. After their arrival, only
the heads and tails of salmon were found in the trap.

A full-scale trap was implemented in time for the 1996 salmon season.
The design of this trap represented the synthesis of work done in 1995;
further consultation with elders and others, testing of the model in the
flume tank at Memorial University and other technical work such as the
preparation of plans. A multi-chambered trap was installed off Muir
point at the east entrance to Sooke Bay at nine fathoms depth. The
trap had a 120 fathom lead net of 3% inch mesh, which extended from
the body of the trap to the edge of a kelp bed. The body and lead were
suspended from lines anchored in place with anchors and train wheels
as in the pilot. The trap was marked on the surface with navigational
buoys and with flashing amber lights.

The full-scale trap was operational by August 12th and was fished until
September 12th. The net caught 383 salmon before August 24th. 211
of these were kept, while 172 were released (128 tagged). No fish were
caught after this date because the trap had been installed just after the
peak of sockeye migration, Marine mammals were again a significant
concern in the area, and 2 seals and 6 sea lions were shot. These ma-

(PRHQ) Seclective Fishing PRHQ

CAN000288_0037



SELECTIVE FISHING MEASURES 35

rine mammals were not used for food but the hides and other parts
were used by the T'sou-ke First Nation.

The trap was modified and tested further from May to August 1997.
Goals for the year were to improve the anchoring system, test the trap
during heavier sockeye returns, and improve fish handling and selective
harvest system. The new anchoring system consisted of 65,000 pounds
of anchors, chains and train wheels. It secured the trap effectively, al-
though requiring 50 dives to install and remove. The trap was fishing
by July 12 and large volumes sockeye entered the net the following
day. Weather conditions did not permit emptying the trap for several
days however, at which point all the fish were harvested due to the
continued bad weather and the lack of a selective harvest pen, which
could not be built due to lack of funds. The trap fished through to
August 25th, by which time a total of 2495 salmon had been caught
(2463 sockeye, 2 pink, 26 chinook and 4 steelhead. 25,000 pounds of
mackerel were also caught in late August). Underwater cameras in
place at the site during this period recorded large numbers of salmon
leaving the outer chambers of the trap. But this lower than expected
_catch is also attributable to the arrival of sea lions in mid-August and to
high salmon diversion rates in 1997. (In years of high salmon diversion
“to the inside passage a smaller proportion of salmon migrate down the
west coast of Vancouver Island and, therefore, fewer salmon pass the
T'sou-ke nation fishing site.)

In 1998 the T'sou-ke trap net was fished again near Muir Point, but no
fishery was permitted on the Early Stuart stock, the stocks that are be-
lieved to migrate close to the shore at Muir Point. Other factors such as
warm water and modifications to the design of the trap resulted in very
little catch (3 salmon in the trap and 5 salmon gilled in the lead). In
1998, the T'sou-ke Nation were also involved in an experiment to move
this trap into the Fraser system. Results of this and other 1998 trap ex-
periments are discussed below.

There have been other trap experiments in the province over the past 5
years, including a collaborative effort between the Sumas Nation, the
UBC Mechanical Engineering Department, and the Ministry of Environ-
ment, Lands and Parks. This consortium tried a trap for live steelhead
capture in 1996. The trap had three components: a lead, an entrance
chamber and a spiller. Given that net leads often collect debris and are
difficult to maintain, the group used a system of bright ribbons to di-
rect the salmon towards the first chamber. The entrance chamber was
diamond shaped measuring approximately ten metres by four metres,
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the spiller was a rectangular box approximately 1 by 2% metres, stiff-
ened with a frame of aluminium pipe.

‘In the end, this trap did not catch steelhead as designed. The trap

caught only sturgeon, whitefish and some early run spring salmon.
Steelhead introduced to the trap artificially, moreover, were able to es-
cape. Seal predation was also an ongoing problem. The trap was even-
tually damaged by rains and floating debris.

FisH WHEELS

There have been numerous significant fish wheel operations spring up
in BC over the past 5 years. These include work done by the Skeena
Fisheries Commission at Kitselas, as well as by the Nisga'a, Gitska’an
Wetsuete'en, Stolo, Skway, Yale, Lheidi'T'enneh, and Sumas Nations. In
1998, still other wheel locations and designs were tested, although
these are discussed further in the next section.

The Kitselas fishwheel in Kitselas Canyon has been in operation for 5
years, working in conjunction with the UBC Department of Engineer-
ing. It was originally established for use in steelhead live-tagging and as
an experiment to test the viability of the wheel in harvesting for ESSR
fisheries. The Kitselas have operated up to 4 wheels in a season, origi-
nally using a design with three wooden baskets, aluminium pontoons
and live boxes. In 1996, the wheels were modified with aluminium bas-
kets, which are smaller and stronger and were found to cause break-
downs less frequently. Experimentation continues with live box sizes
and configurations. ‘

Overall, the Kitselas wheels as they are presently designed are consid-
ered successful as a pilot sales harvest technique at smaller volumes.?”
The Kitselas Canyon location is considered critical to this success, pro-
viding water depth and water flow that keep the wheels turning at the
optimal 3 rpm. On average, these canyon wheels have been able to se-
lectively harvest from 5-10 thousand pieces each in a season.

The Gitska'an fishwheel in the Babine River has had similar success.
The wheel has been running for 2-3 years and is considered successful

in harvesting selectively. The Gitska'an fishwheel is situated in a region

where river current is strong. Leads are difficult to deploy under these
conditions, and so the Gitska’an wheel uses a rigid frame which holds

7 Mikkelsen (1998).
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the netting material of the lead in place. In a progress report written in
January 1997, Jon Mikkelsen of the Department of Engineering at UBC
says: “Considering that the entire design, construction and installation
was achieved within a short time frame at a remote location, the lead
performed remarkably well."””® Harvest was not possible at the Babine
wheel in 1998 due to abundance issues.

In the Fraser system, there have been experiments with the Skway Na-
tion near Chilliwack over this same time period. The Chilliwack wheel
targeted chum and was considered selective at relatively low volumes.
Also in the Fraser, there is a Lheit Lit'en fish wheel in Stone Creek.”
This twelve foot wheel, the first of its kind in the Fraser system, oper-
ates in an area of the Fraser where there are considerable chinook con-
servation concerns.

The Nisga'a have carried out some of the most extensive experimenta-
tion with fishwheels in BC. Since 1992, the Nisga’a First Nation have
worked to test and modify wheel and site configurations to evaluate
the viability of these as tools in stock assessment for the Nass system.

" Testing has centred on two areas, near Gitwinksihlkw and near Grease

Harbour. The Gitwinksihlkw wheels have focussed on tagging, index
fishing and biosampling, while the Grease Harbour wheels have been
used for tag recapture, ESSR harvesting and biosampling >

In 1993 there were three fishwheels tested, capturing 16,458 fish total:
10,963 sockeye, 3,944 pink, 919 chinook, 466 coho, 99 chum and 67
steelhead.’ The wheels were judged to catch sufficient numbers to be
used as a stock assessment tool, with more than 2300 fish being sam-
pled for sex, length and age. According to LGL Limited’s report on the
1993 experiment: “Sufficient numbers of chinook and steelhead were
captured for a large scale radio-tagging project that the results were
used to estimate the distribution, timing and abundance of chinook
and steelhead in the Nass watershed.”** Population estimates were not
as accurate as expected due to a number of difficulties. Various rec-

% Mikkelsen (1997a).

2 DEQ (1998n).

% Nyce (1998).

1 Link and English (1994).
32 Link and English (1994),

p.2.
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ommendations were made for changes in upcoming years to identify
and eliminate sources of error.

.Operationally, the 1993 fish wheel design was considered superior to
the design used the year before. Aluminium baskets and pontoons pro-
vided better strength and the ability to raise the baskets and live boxes
out of the water resulted in fewer breakdowns, lower staffing costs,
and more complete data, collection. Larger recovery boxes allowed for
less frequent sampling and tagging sessions. Finally, the three basket
design mounted on a nine spoke wheel required considerably less wa-
ter pressure to turn, allowing it to be placed in more protected areas.

Four Nisga'a fishwheels were tested in 1995. Two of them had been
constructed in 1993 and were operating near Gitwinksihlkw. One other
fishwheel had been constructed in 1994 and was operating upstream of
Grease Harbour. The final wheel was constructed in 1995 and also
fished upstream of Grease Harbour. The four wheels operated for 6,762
hours, catching 34,642 salmon: 22,408 sockeye, 8,881 pink, 1,987
coho, 1,031 chinook, 224 chum and 111 steelhead.®® An evaluation of
fish wheel performance as a stock assessment tool on the Nass system
concluded that the variability of catchability of the four wheels was less
than the variability of catchability of the conventional Monkley Dump
test fishery, indicating that the wheels might develop in time to be a
more reliable test mechanism than the conventional test fishery.*
Overtime, in fact, the Nass wheels have moved past being strictly tech-
nology experiments and are now an ongoing part of the stock assess-
ment process on the Nass System.

Fish Wheel Design and Selectivity Issues:

The experiments in BC during this time have tended to make use of
one of two basic designs. The first is a descendent of the wheels used
by First Nations in Alaska and the Yukon. This model typically has alu-
minium pontoons, wooden baskets and a steel axle. The second design
is a modification of the first. It was developed during fish wheel ex-
periments carried out by the Nisga’a Nation on the Nass River, and was
inspired in part by the design of fish wheels on the Columbia River sys-
tem many years ago. There were various adjustments made to derive
this second basic model, but essentially it is of all-aluminium construc-

* Link and Gurak (1997).

* Link and Gurak (1997),

p. 16.
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tion and has a larger holding pen.”® The newer revised models of fish-
wheels are estimated to cost between 20 and 40 thousand dollars to
build.

The impact of fishwheel designs on selectivity is difficult to quantify,
but there is some agreement that the size and construction of the live
box design is an important factor. Since 24 hour staffing is not often
feasible, the live box must be large enough to safely accommodate all
the fish harvested between the departure and arrival of staff between
shifts. Release technique is also important.

Site specific factors are also very important. The ideal location must
have sufficient current to turn the wheel at 1-4 rpm, the water cannot
be too clear or the fish will see and avoid the wheel, and the water
must maintain a working depth. Also, since weirs and leads guiding the
fish into the wheel are very difficult to maintain in river conditions
(they clog with debris quickly), the natural structure of the shoreline
must be conducive to guiding the fish towards the baskets. Canyons
have typically been the best locations to date.

: Possible Future Fish Wheel Developments:

There are various improvements to fish wheel design that are being ac-
tively considered. Power systems might provide a means of turning the
heavy wheel through the water even in the absence of strong currents.
Free of the requirement that they be situated in sites with strong cur-
rent, powered wheels might open up estuary locations to fishwheel
harvest. It is anticipated that powered models will be tested as early as
next year.

Experimentation with different kinds of weirs and leads is also likely in
the near future. A net lead of 16 inch mesh has been considered but
not yet tested. This net would be too large to actually snare the fish by
the gills, but it is thought that the fish may instinctively avoid contact
with the net, and be guided by it towards the wheel.

OTHER ALTERNATE GEARS

Members of the Katzie First Nation joined up with the Fraser River
Fisherman's Society (FRFS) to test a beach seine as early as 1996.% The

¥ Link and English (1994).

* JO Thomas & Associates (1997a).
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test was conducted with a modified seine net to fish in the shallow wa-
ters of the river to see if releases would be in better condition than

.gillnet releases. They had an allocation of 10,000 chum. All other spe-
cies had to be released.

The test was carried out at Derby Reach near Langley, part of the
Katzie First Nation traditional territory. The site could have been any-
where in Katzie territory, but the Derby Reach location was chosen be-
cause the river bottom is relatively flat and there is a large beach area
where the net can be pulled toward shore and the fish sorted and re-
leased or harvested. There are also several large trees that can be used
to secure the beach lines for the net and vessels.

Besides the modified seine net, the hardware required for the
Katzie/FRFS beach seine was a main vessel, a superpunt, which laid the
net without a drum and retrieved with a power block. An additional
herring punt was used as a support vessel and a number of other
smaller vessels were required to ferry crew. Staff was a minimum of
eight to ten people. To set the net, it was secured to the beach, run
downstream by the superpunt, then left to set for 15 minutes to an
hour. The net was then ‘closed’ by pulling it in a semi-circle back to
shore. When the vessel was secured to the beach, the power block
could then be used to pull in the net. Non-target species were released;
and target species were typically loaded into the superpunt. A full set,
including closing the seine and harvesting, took about half an hour.

Results in 1996 were mixed. The fish seemed in overall good health,
but sluggish. Chum harvests were also low and debris moving through
the fishing zone caused snags and tears. Tide and daylight conditions
must be co-ordinated for the beach seine to work, and the limited time
this left to harvest was problematic. In 1996, 100 fish per set was the
maximum encountered. Night time fishing might have improved this,
but safety on the river at night was an issue.. A report written on the
1996 testing recommended that the sluggish fish released be held and
mortality studies done to be sure they survive.*

The Katzie/FRFS experiment was continued in 1997 with some similar
difficulties and a poor chum return. The tide conditions were critical,
limiting operations to just a few hours a day. The boat was changed
and a drum was used for hauling the net (instead of a block). A lighter

37 J0 Thomas & Associates {1997a).
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net was also tried as an experiment, but it was still prone to snags.
Testing of the Katzie beach seine continued in 1998.

Beach seine experiments have also been carried out in the Skeena sys-
tem. The Gitksa'an Wetsueten’en Watershed Authority operates several
very successful beach seines between Fiddler Creek near Terrace and
the confluence of the Skeena and Babine Rivers. These seines captured
over 120 thousand sockeye in 1996, with a peak weekly catch of 38
thousand. This fish is sold under a pilot sales agreement. Below Ter-
race, the Tsimshian Nation has also fished beach seines catching
smaller numbers in both 1995 and 1996.*® In general, however, it is
thought that river characteristics above Terrace are more conducive to
beach seine operations.

Other successful beach seine experiments have been carried out on the
Pinkut and Fulton River stocks at Babine Lake. In 1996 a beach seine
and a small boat-based seine were used to harvest excess spawners
from these two systems. Over 200 thousand sockeye were taken from
the Fulton, and over 60 thousand from the Pinkut. The harvest was
partly allotted as food fish, partly sold under a pilot sales agreement.

"The proceeds from the latter were distributed between a consortium of
* Skeena bands and the Skeena Watershed Committee.®® As with fish-

wheels and other alternative gears, the selectivity of beach seines is
highly site specific. The beach seine does not work well across an un-
even bottom, as this will cause snags. It is better suited than the fish-
wheel to slower moving waters and to shallow, sandy bottomed river
bank locations.

Dip netting is another alternative technology that has historical roots
in BC and is, increasingly, being used today. Provided those using the
dip net can differentiate between salmon species, the technique is
highly selective because fish are generally removed one by one from
passing river waters and can be released very quickly. Dip netting may
immediately be associated with smaller scale First Nations food, social
and ceremonial fisheries, but significant volumes have been taken in
some years. In the Gitsegas Canyon, 14,000 pieces have been taken in
just a two-week period. At the Morristown Canyon fish ladder, the Git-
ska'an Wetsueten’en used dip nets in 1996 to harvest over 100,000
pieces, mainly pinks, in just a 7 day period. Dip netting has also been

3T, Buck Suzuki Environmental Foundation (1997).

3T, Buck Suzuki Environmental Foundation (1997), p. 6.
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used by the Babine Lake Nation at the Babine fence, a DFO operated
counting facility.

“ Reef netting has seen a resurgence in recent years, primarily in the

State of Washington. The Lumme Indian Band, as well as up to 40
commercial ﬁshing\operations, have been involved in this selective
fishing technique in the past five years.* The technique, as it is pres-
ently practiced, involveg setting a 50’ by 50’ net between two pontoon
boat at flood tide. Fish are guided into this net by a 200 foot long lead.
This lead takes the form of a three sided funnel, open to the surface,
with a closed bottom and sides. It is suspended from the corkline with
cedar log floats and anchored to the bottom a six-ton concrete anchor
at each of four corners. The lead mesh consists of plastic ribbons
spliced to ¥4” rope, simulating weed grass.

When the fish have followed the lead into the reef net, it can be puiled
towards the surface to form a holding pen. Working from the two pon-
toon boats, crews of two or three fishermen use dip nets to remove
non-target species. The non-target fish are not taken into the dip net
fully, but guided towards an escape hole just 6 inches above the water
line. Since the fish are not removed from the water and handled, and
not taken completely into the dip net, this technique is thought to
minimise the trauma and scaling inflicted on non-target species.

SELECTIVE FISHING IN 1998

THE SELECTIVE FISHERIES PROGRAM

Before our discussion of selective fishing experiments carried out in
1998, we offer a quick summary of the events leading up to the 1998
fishing season. :

Q the Kelleher Process of early 1998;
Q the report of the Coho Response Team in May 1998;
Q the establishment of DFO’s Selective Fisheries Program.

Stephen Kelleher was asked on October 15, 1997 to continue his work
with BC commercial salmon fishery stakeholders in an effort to reach
consensus on the development of an allocation plan. The Minister in-

4 pravenshek, L. (1998).
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structed Mr. Kelleher to seek consensus but to recommend a reason-
able plan in the event there was no consensus. Beginning his work in
early 1998, Mr. Kelleher solicited extensive input from stakeholders
across a range of issues relevant to allocation. One of these areas was
selective fisheries, specifically, how new selective fisheries should be
accounted for in an allocation process. Mr. Kelleher made a number of
comments and recommendations on this issue, including the following:

In the interests of encouraging commercial license holders to
innovate, and providing them with an opportunity to catch
their allocation in new more selective ways, | recommend
that the Department establish a program to consider appli-
cations from commercial license holders to harvest by more
selective means on a trial basis.”’

Coincidental to this, there was a rising awareness of conservation
problems facing BC wild coho stocks. The Pacific Stock Assessment Re-
view Committee advised that “...Thompson Coho aggregates are ex-
tremely depressed, will continue to decline in the absence of any fish-
ing mortality under current marine survival conditions, and that some

- individual spawning populations are at high risk of biological extinc-
. tion.” The Pacific Region Coho Response Team, meanwhile, was con-

sidering “Selective Fisheries Approaches”. Their findings were released
in May 1998, providing options to management and recommendations
for action during the 1998 season.

On May 21, the first of two key ministerial announcements was made.
The Minister announced the Department’s intention to rebuild and
protect BC coho salmon stocks. This would be accomplished through
various means including the imposition of a zero mortality target the
threatened Thompson and upper Skeena stocks, and the establishment
of a program to accept proposals for selective fisheries experiments
designed to explore ways of reducing coho mortalities.

On June 19, there was a second, related, announcement. Ministers
David Anderson and Pierre Pettigrew (Minister of Human Resources
Development Canada) jointly announced management measures for the
1998 salmon fishery and federal funding of a comprehensive plan to
rebuild the resource, restructure the fishery, and help people and
communities adjust to the changing fishery. In this announcement the

# Kelleher (1998), p. 62.
“2 DFO (1998dd).
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minister said: “Permanent change is necessary for the salmon fishery.
We can no longer accept the status quo or continue to manage salmon

_ from crisis to crisis. For the future of fish and fishermen, we must get
ahead of the curve and shift to a conservation-based fishery.”

With these announgements, the Department’s Selective Fisheries Pro-
gram was effectively inaugurated. The overall goal of the program was
to ensure conservation @bjectives were met while aliowing safe harvest
of target stocks and species. To accomplish this, the program’s central
objective would be “to avoid, or release alive and unharmed non-target
species of concern.” There would be various components to the under-
taking. New fishing and management practices would be introduced in
1998 in commercial, recreational and First Nations fisheries. And in ad-
dition to this, a number of experimental selective fishing pilot projects
would be considered.

The following sections discuss the various parts of the DFO's Selective
Fisheries Program in 1998. First, there is a summary of various manda-
tory measures introduced in the commercial, recreational and First Na-
tions sectors in 1998. This is followed by a detailed review of a range
of experimental projects undertaken in 1998,

MANDATORY MEASURES INTRODUCED IN 1998

COMMERCIAL

For the seine, gillnet and troll fleets, total non-retention of coho came
with new mandatory observer programs, onboard revival tanks, log-
books in certain areas, hail in procedures, and dockside monitoring
programs. Also, “red zones” were established in which gritical Thomp-
son and upper Skeena coho are prevalent. In these zones, fishing plans
targeted zero coho mortality. “Yellow zones” were also established
where Upper Skeena and Thompson coho are found in lesser numbers.
In these areas, coho were to be avoided and released when caught by
commercial, sport and native fishermen.

There was also a range of new, fleet-specific mandatory practices in-
troduced before the 1998 season. For seiners, there were new hot spot
and timing closures, but perhaps the most significant change was the
introduction of mandatory brailing. Hydraulic stern ramps have been
used widely in recent years to assist taking seine catches on board.
However, this practice, known as “ramping”, has also been criticised
for the damage that can be caused to the fish in the process as well as
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for the sorting difficulties that are presented when a large seine set is
unloaded on deck at once. Brailing is intended to circumvent some of
these problems. While the purse seine is held in the water at the stern
of the vessel, a small knotless-mesh dip net is used to remove small
amounts of catch to the deck for sorting. Each brailer load is sorted—
removing all coho, spring and steelhead to the revival box—before the
another brailer load of fish is brought on board. The practice is esti-
mated to add 30 minutes or more to the average set time, but is
thought to greatly contribute to the crew’s ability to identify and re-
lease coho and other non-target species with a minimum of damage.

The gillnet fleet also had a range of new regulations designed to in-
crease their selectivity. Set times were limited to 30 minutes maximum.
Night time fishing was restricted in some areas. Hot spot and timing
closures were imposed and overall fishing periods were reduced. Trol-
lers were required to use barbless hooks, respond to hot spot and
timing closures, conduct test fisheries prior to conventional fisheries,
and use plugs for any summer chinook fishery.

. RECREATIONAL.

: For the recreational sector, various mandatory measures were intro-
duced. There were extensive time and area closures to protect coho
stocks in red zones and non-retention of coho was imposed in all areas.
Co-operative monitoring programs were established, and barbless
hooks were made mandatory. Creel surveys were used to collect catch
and effort data via boat counts from aircraft, as well as from ramp or
roving interviews. Logbooks kept by charter operators provided addi-
tional information.

FIRST NATIONS

For First Nations fisheries, there were a number of key changes in
1998. In most cases, there was non-harvest of coho in First Nations
fisheries, even those where coho had been taken traditionally. Tradi-
tional fishing patterns were also modified in order to avoid coho inter-
ceptions, and a range of tag and release programs were established to
help assess coho stocks and the impact of new fishing patterns.

Perhaps the most significant change in First Nations fisheries in 1998,
however, were the range of “new” fishing technologies tried on an ex-
perimental pilot basis (many of these techniques are, of course, historic
techniques). In many cases, these are discussed in detail in the section
below.
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1998 EXPERIMENTAL PROJECTS

. A range of experimental fisheries were conducted in 1998, intended to
expand the knowledge base on selective techniques and gear. This sec-
tion describes experiments that were conducted and provides a sum-
mary of the results i{ these were available at the time of writing.
IDENTIFYING SELECTIVITY PROJECTS TO PURSUE

There were two kinds of experimental fisheries carried out during the
1998 season. Some were conducted by the DFO to gather specific kinds
of information about selectivity, Others were the result of submissions
by fishermen seeking approval to test a range of selective techniques
and gear. This process—a response to the recommendation made by
Kelleher in his report to the Minister of Fisheries and Oceans—was
open to all commercial and communal licence holders. The DFO was
guided by a number of key principles in evaluating these proposals:

O there must be no windfall profit to the licence holder
Q' any allocation for the pilot must come from existing TAC

Q pilots projects must be intensively monitored to ensure con-
servation objectives are met

Q pilots projects must be evaluated following the season

In the months before the 1998 season, over 90 such pro-

TIER posals were received, and DFO worked with provincial
One Conservation Ministry of Fisheries staff to evaluate and rank the propos-
General Manageability als. The evaluation criteria were determined by a multi-
Future Applicability stakeholder group in a July workshop. The avaluation crite-
Two Additional Benefits ria used in ranking the proposals are shown in the table on
- - the left.
Project Design
Three Support Required Conservation objectives were the first priority and the

most heavily weighted criteria. In considering whether a
proposal met conservation objectives, the workgroup posed a range of
questions. Does the proposal avoid non-target species? Does it provide
for the live release of non-target fish? To what extent does the method
reduce post-rélease mortality, or support the assessment of non-target
mortalities?

Four tier-two criteria were then assessed. The general manageability of
the proposal was evaluated in terms of how easily the pilot project
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might be monitored and catch levels verified. Future applicability was
defined as the information gathered from a given pilot project that
might be effectively used to improve selectivity in future commercial,
recreational and First Nations fisheries. The workgroup therefore con-
sidered how unique the circumstances of the proposal were, its site,
the investment required, the scalability of the proposal and the em-
ployment impacts of the technology in question, Additional benefits
might include data for fish management or science, or spin off benefits
in new fishery support industries, tourism or educational benefits.
Project design was appraised by determining whether clear objectives
were in place for the proposed project, whether it were structured to
provide for supporting data to be gathered, and whether or not the
proposal incorporated an evaluation plan.

The tier three evaluation criteria related to the support required. In
evaluating the proposals, the workgroup considered the DFO staff
hours involved in implementing the pilot, the government fiscal sup-
port required, and the allocation of fish involved.

As a result of this process, 23 proposals were subsequently approved in

" principle. These proposals, and some subsequent proposals, were then

" reviewed further by DFO’s Science Branch to make sure that they were,
as a group, consistent with conservation objectives. The Science Branch
appraisal also considered the proposals individually and a range of rec-
ommendations were made as to the best way these projects might be
carried forward with conservation, particularly coho conservation, in
mind. Final design of the projects was then completed and, with some
exceptions, the experimental pilots were then implemented during the
1998 season. Pilots that did not get implemented were in some cases
combined with other proposals or delayed until next year.

Our summary of projects and results follows in several sections:

Recreational Experiments
Gillnet Modifications

Seine Modifications

Troll Gear Modifications

Fish Wheel Experiments

Reef and Trap Net Experiments
Beach Seine Experiments
Other Experiments

Cododcooo
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RECREATIONAL EXPERIMENTS

Coho Avoidance Strategy—Area One

In area one, a coho-avoidance strategy was pursued, involving co-
operation between the Department and area lodges. The Department
worked closely with.the lodges to monitor encounter rates. When and
where these rates rose:sharply, fishing effort was diverted to different
locations. Some lodges ulso posted information for anglers regarding
areas of high coho abundance; asking their clients to avoid these areas.
Various gear adjustments were also made to reduce encounters. Larger
cut plug herring and the use of downriggers were found to help this ef-
fort. Formal evaluation of results in this area are not yet complete, but
early estimates suggest that success in avoiding coho encounters was
high on guided vessels and mixed on unguided vessels.

Post-release Mortality Study—Work Channel

In areas three and four, there was an experimental fishery incorporat-
ing a post-release mortality study. Three professional fishing guides
were hired to capture coho for the study, which was conducted in the
outer portions of Work Channel north of Prince Rupert for nine days
during September 1998. Each boat was set up with four rods—two
rigged with single barbless hooks and two with tandem barbless
hooks—each baited with cut-plug herring and fished using a motor-
mooching technique. (In motor mooching the bait is trailed astern and
the boat’s power is used to maintain a slow movement through the
current. This technique differs from trolling, in which the bait is pulled
more quickly through the water, and “still” or “California” mooching, in
which the bait drifts with little or no use of boat power to influence its
movement) Preliminary results indicate short-term (0-24hr) mortality in
the 26% range for both the single barbless and tandem*barbless gear.
This is higher than that reported for coho caught on trolled cut-plug
herring and lower than that reported for coho caught on still mooched
cut-plug herring. There is some suggestion that this may be due to the
higher percentage of deep-throat injuries resulting from the motor-
mooching technique relative to the troll technique. (A high percentage
of the short term mortalities in the 1998 experiment were due to deep
throat injuries resulting from the fish swallowing the bait.)

This mortality rate is also significantly higher than the 10% catch and
release mortality rate typically applied to this fishery, a figure derived
in part from slow-troll experiments carried out in 1991. And given that
the experiment was carried out by professional recreational fishers un-

(PRHQ) Seclective Fishing PRHQ

CANO000288_0051



SELECTIVE FISHING MEASURES 49

der very specific landing and handling conditions, it is thought that
motor-mooching mortality rates might actually be higher in the Prince
Rupert/Chatham Sound sport fishery at large.

Coho Avoidance Strategy—Areas Three and Four

In areas three and four, an avoidance strategy was used similar to that
in area one. Here, however, the effort was facilitated by the fact that
the fishermen were dominantly from Prince Rupert. As a result of not
being “captive” to the area (as lodge fishermen are) fishing effort was
more easily diverted when coho abundance was high.

Experimental Red Zone‘Fishety—TeIkwa/Smithers

There was also an experimental red zone fishery in the Telkwa River
near Smithers. Two small areas were open, one at Chicken Creek and
the other at the confluence of the Telkwa and the Bulkley. The inten-
tion of these experiments was to determine which gear caught the
most coho, with a view to disallowing this gear in future. Preliminary
results from Chicken Creek show low coho encounters (310 pink, 5
“steelhead and 6 coho). No coho salmon were caught on fly rods, and of
: gear rods, most coho were caught using spoons, followed by spinners.
At the Telkwa, preliminary results show very low catch overall but
higher coho encounters (12 pink, 15 coho and 34 steelhead). Only one
coho was caught on a fly rod during the Telkwa opening. Of gear rods,
most coho were caught using spinners, followed by spoons.”

Direct Fishery on Enhanced Stocks—Braverman Creek

Understanding that there were to be directed coho fisheries only
where these would take 100% enhanced stock, managers opened only
one of these. A directed coho recreational fishery was opened at
Braverman Creek. Final catch numbers are not yet available.

Experimental Red Zone Fishery—Areas 19, 20 and 29

On the south coast, experimental red zone fisheries were held in Areas
19, 20 and 29. Areas 19 and 20 were open only very near the shore,
which preliminary results suggest kept coho encounters to a minimum.
In Area 29 at the mouth of the Fraser River, there was an experimental
recreational fishery from August 26th to October 26th using sockeye

%3 Cascadia Natural Resource Consulting (1998).
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gear. Preliminary results suggest that the use of this gear—in that loca-
tion at that time of the year—is a successful strategy in avoiding coho

_ encounters. (In approximately 30 boat days, only 2 coho encounters.)

Direct Fishery on Enhanced Stock—South Coast

There were a numb‘er‘pf directed terminal fisheries on marked hatchery
coho stocks only. Thesg fisheries took place at Pallant, Chilliwack, Che-
halis, BQ, Stave, Norrish, Deroche and Porposie Bay.*

GILLNET MODIFICATIONS

Multi-Panel Net—Lower Fraser River (William Mark Petrunia, GNSC02)

Building on previous work, this proposal involved the use of a gillnet
with three separate 25 fathom panels: a. 7" control, a 3.5" multifilament
net, and a 3.5" monofilament net. The upper section of all three panels
consisted of 17 inch webbing intended to allow the escapement of
steelhead.

The target species was chum, and the net was fished in late November
until December 6. After a total of 18 fishing days, Petrunia caught 310
chum (tagged and released) and 14 coho, all released in good condi-
tion. Seals killed three fish, but there were no net kills. This is attrib-
uted to careful handling and short set times. Comparisons between the
various panels of the net suggest that the 7" control was almost twice
as effective as either of the 3.5” nets in capturing chum, while captur-
ing none of the coho. Between the two 3.5” nets, the multifilament net
caught more chum and less coho than the monofilament net. All coho
caught were tagged and released in good condition,*

&

Multi-Panel Net and Weedline—Lower Fraser River (Frasér River Modified
Gillnet Working Group, GNSC03)

Building on results from 1997, three vessels took part in this experi-
ment to test whether steelhead catches would be eliminated by the use
of a weedline. Two nets were tested. The first consisted of a 50 fathom
control panel with 7V4” mesh hung at 3:1, and a test section hung on a
210 inch weedline. Another version of the net replaced this weedline
with a panel of 24” mesh (large enough for the steelhead to pass

“ DFO (1998bb).

* Triton Environmental Consulting (1998), p. 77. -
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through). The testing locations were in the Fraser River, at the Alex
Fraser Bridge, between the Patullo and Port Mann bridges, and at
Hammond.

Fishing was conducted from November 8th to 27th. A total of 80 sets
produced a total catch of 1316 chum, 3 coho (1 released in good condi-
tion, 2 in fair), 1 steelhead, 6 chinook and 22 sturgeon. The species in
concern (coho and steethead) were caught in too few numbers to draw
any definitive conclusions about the weedline.

Various Gillnet Modifications—Barkley Sound (Industry Technical Commit-
tee on the Selective Harvesting of Salmon, Gillnet, GNIPO1)

The Industry Technical Committee on the Selective Harvesting of
Salmon was formed to coordinate selective fisheries work and develop
a multi-year plan which includes education, communication and train-
ing programs. The ITC submitted a comprehensive proposal in 1998 to
modify gear and fishing techniques for all three commercial gear types.
This section addresses the gillnet component of that proposal.

* The gillnet proposal involved assessing different mesh sizes, hang ra-

« tios, net lengths and soak times. The experiment was to be conducted
in conjunction with Science Branch. Testing was proposed for Barkley
Sound and Johnstone Strait. Due to insufficient sockeye for harvest,
the Johnstone Strait experiment did not proceed.

The Alberni Inlet was the best site to test post-release mortality. Fish
were removed to observation pens for evaluation of short term post-
release survival, as well as tagged for evaluation of longer term survival
rates (tagged fish are counted as they return to the spawning grounds).
Hang ratio and soak time were also tested. A 30 minute control was
tested against 45 and 60 minutes, and a 2.15/1 control hang ratio was
tested against 2/1 and 2.3/1. The experiment was carried out from the
10th to the 16th of September, and six gillnet vessels were involved.

Preliminary results show a gillnet catch of 1,446 coho during the fish-
ery, with an aggregate mortality rate of 37.4% at encounter. Adding the
mortality among fish released to observation pens, the short term post-
release survival rates of gillnet caught coho is estimated at 52.6%. This
figure compares favourably with the 60% coho “standard” mortality rate
associated with conventional gilinet gear. Note that as tagged fish are
retrieved nearer the spawning grounds, the long term mortality rates
of fish caught during the experimental fisheries will become more
clear.
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In testing various set times and hang ratios, results suggest that for a
30 minutes set time, hang ratio is not a significant factor in changing

.coho mortality rates. For 60 minute sets, however, both the 2/1 and
2.3/1 hang ratios do produce significantly higher coho mortality rates
than the 2.15/1 control. Finally, for the 2.15/1 hang ratio, set time does
not significantly change mortality rates.

3

SEINE MoODIFIcCATIONS

Seine Team Fishing—Areas One and Three (North Coast Seine Reps,
SNNC03)

This proposal involved the fishing of three-vessel teams. For each team,
only one net could be in the water at any time. The fishery would in-
corporate mandatory sort and release, and would target only sockeye,
pink and chum.

Ten groups of three vessels each fished areas 1 and 3 (2 days fishing
area 3 and 1 day fishing area 1). Preliminary results indicated less than
5% mortality. One group of three fished for 1 day in Area 6. Results
have yet to be tabulated.

Preliminary internal impressions of this project were that it did de-
crease competition among participants and slowed harvest down as a
result. In this respect, it represented an improvement over conven-
tional seining patterns and might hold promise for the future. There
would likely be many willing participants if this experiment were tried
on a larger scale.

Various Seine Gear Modifications and Handling Techniques—Barkley
Sound (Industry Technical Committee on the Selective, Harvesting of
Salmon, Seine, SNIPO1)

The ITC also submitted a proposal for experimentation with modified
seine gear. The proposal involved assessing several different brailer de-
signs and selectivity grids. The experiment was to be conducted in
conjunction with Science Branch, and also proposed for Barkley Sound
or Johnstone Strait. The Alberni Inlet was chosen for the same reasons
as it was for the gillnet experiment above. The site was considered best
for testing post-release mortality. The testing was carried out at the
same time as the gillnet experiment and involved seven seine vessels.
The standard bunt and brailer were used as a base case, and ramping,
selectivity grids, sock and side-purse brailers were tested against this
control. (Selectivity grids provide an escape hatch to juvenile salmon in
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the bunt of the net. Sock brailers release fish into a sorting tray
through a sock-like tube. Side-purse brailers hold water in them as the
fish are transferred.)

Preliminary results of the seine experiment show seine harvests of
close to 17,000 coho. Encounter mortality rates were very low, at
0.14%. As with the gillnet experiment, some of the live coho were re-
moved to holding pens for observation. Adjusting for the mortality rate
among those fish provides a further preliminary mortality estimate of
7.2% for seine-caught coho released into the wild. This number com-
pares very favourably with the “standard” coho mortality for seine gear
of 25%. As tagged fish are retrieved nearer the spawning grounds, long
term coho mortality rates will be estimated,

Of the various gear configurations tested, no one emerged as defini-
tively better than the others. Statistically speaking, after the netpen
observation period, there was no significant difference in coho mortal-
ity rates between any of the techniques including ramping. Some sug-
gest that the slower, non-competitive nature of the test fishery con-

_ tributed to the unusually low mortality rate that was recorded for
ramping.

TROLL GEAR MODIFICATIONS

Troll Gear Modifications—Masset (TRNCO1)

A selective troll fishery was proposed in the area 1 red zone. The con-
ventional troll gear would be modified to use 6 lines with 1 hook per
line targeting chinook. The experiment did not proceed due to a late
start and lack of participation.

Various Troll Gear Modifications—Barkley Sound (Industry Technical
Committee on the Selective Harvesting of Salmon, Troll, TRIP01)

The ITC also submitted a proposal for experimentation with modified
troll gear. The proposal involved assessing various hooks types with
different corrosion rates, barbed vs. barbless hooks, hook covers and
in-water retrieval tanks. A modified version of the experiment was to
be conducted in conjunction with Science Branch. As with the seine
and gillnet proposals, testing was proposed for Barkley Sound, al-
though Alberni Inlet was ultimately chosen. The test was carried out
from the 22nd to the 26th of September. Six troll vessels were involved
in the experiment. The test compared various handling methods in-
cluding dip netting directly from the waterline to a revival box and dip
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netting to a skiff tank for removal to observation pens to emulate re-
lease by cutting the leader.

“The preliminary results of the troll-caught coho selectivity study found
that of the 346 encountered, the ‘at catch’ coho mortality rate was
2.9%. After factoring in the mortality of fish in the observation pens, a
preliminary estimate of short term survival in the wild of 19.2% is de-
rived. This number compares favourably with the standard mortality
rate of 26% for coho caught by conventional troll gear. There was no
statistically significant difference between the variety of handling tech-
niques tested.

FisH WHEEL EXPERIMENTS

Fish. Wheel—Skeena Mainstem (Gitsksan Wet'suweten'en Watershed
Authority, FWNC04)

The Gitksa'an have operated a fishwheel in the Babine for a number of
years, and submitted a proposal in 1998 for the installation of a wheel
in the Skeena Mainstem. The wheel would target sockeye and pink. In
October this project was approved. In December, planning was still un-
derway.

Fishwheel—Kitselas Canyon

The Skeena Fisheries Commission has been working with fishwheels in
the Kitselas Canyon for 5 years, This year, two wheels operated in the
canyon (Skeena River, above Terrace) from Aug 19 to Oct 09 for a total
catch of 1779 sockeye, 522 coho, 2968 pink, 286 chum, 3 chinook and
190 steelhead. The wheel also caught 887 Jack sockeye and 901 other
species including trout ,char, and eels. All coho were released and the
sockeye were utilized for food. *

Fish Wheel—Yale (Yale First Nation Fisheries Stewardship Authority,
FWS(Co1)

The Yale proposal called for the construction and operation of a fish
wheel for use in sampling, tagging and selective release of Fraser sock-
eye, coho and chinook salmon. The wheel was also seen as an oppor-
tunity to train Yale First Nations Fisheries Technicians in the operation
of fishwheels and biological sampling techniques.

The Yale wheel is situated against the wall of the Fraser Canyon near
the town of Yale, north of Hope. This is a site with a powerful down-
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stream current, but also at the edge of a back eddy, which allows for
adjusting the position of the wheel and the velocity at which it turns.
The wheel is of all-aluminium construction, pontoon mounted, with
multi-chambered holding pens and three baskets. The baskets are
about 3.5 m wide by 3.5 m deep and are hung with knotless 2" seine
webbing. The structure is anchored with steel cables and pins, securing
each pontoon to the bedrock of the canyon wall.

The Yale wheel operated from September 11 to November 25, 24 hours
a day, 7 days a week with only 2 non-operational days. The holding
tanks were emptied twice a day by a team of four people. Catch was
sorted and counted by dipnet, coho were DNA sampled, steelhead
were radio tagged, and all species were then released. Total catch to
October 25 was 1011 sockeye, 378 coho, 104 chum, 31 chinook, 131
steelhead, 8 sturgeon and an assortment of other species. Steelhead
catches were fairly consistent over this time at 1-4 per day. Coho
catches were as high as 20 a day.*

Overall, the wheel was thought to be effective in the capture, tagging

. and healthy release of non-target species.”” The 2” mesh in the baskets

allowed smolts and small resident species to escape capture entirely.

' Optimum rotation rate was thought to be around 3 rpm. Some con-

cerns arose about water depths at this site, and the solution is thought
to be the identification of alternate sites where the wheel might be ef-
ficiently moved.

Power-Assisted Fish Wheel—Annacis Slough (Fraser River Fishermen Society
and individuals from the Lakahahmen Nation, FWSC02)

This consortium proposed construction and operational testing of a
power-assisted wheel at Annacis Slough and in the Fraser at Queens
Island. The objective of this experiment is, in part, to test how power
assist systems might be used to allow fish wheels to operate in areas
with insufficient current to turn the wheel alone. This wheel is also in-
tended for use in stock assessment, harvest, selective release and
training. The wheel would target sockeye and chum.

The wheel would be the largest of those proposed or tested on the
Fraser in 1998, with four baskets 4 m wide by 4m deep. It will be
mounted on 12 m pontoons, 3 m wide and deep. Given the water flow

“ Triton Environmental Consulting (1998).

#" Triton Environmental Consulting (1998).
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characteristics of the proposed test sites—relatively low—this wheel
will incorporate lead nets. Power will be supplied by hydraulics from an

.on-shore power source to decrease the noise level, which might deter
fish from approaching the trap. Once operational, it will be monitored
14 hours a day.

This proposal was approved in October 98 and construction of the
wheel was begun. In Degember 98, construction was still underway.

Fish Wheel—Fraser River near Chilliwack (Skway First Nation, FWSC09)

The Skway First Nation, together with UBC and BC Ministry of Envi-
ronment Lands and Parks applied to set up a fish wheel in Skway terri-
tory. The wheel was intended both to provide for the harvest of sock-
eye and chum for food, social and ceremonial purposes, and also pro-
vide a means to apply radio tags to steelhead and obtain relevant bio-
logical information on this species and sturgeon.

The Skway fish wheel site is in the Fraser River, about 3 km upstream
of the confluence of the Chilliwack River. This site has a lower velocity
current than the Yale wheel site, but higher than the proposed Laka-
hahmen/FRFS sites. Like the Yale wheel, the Skway wheel is situated at
the edge of a back eddy, allowing for some control over the speed at
which the baskets rotate.

The Skway wheel is slightly smaller than the Yale Wheel overall, but
has four baskets about 3.5 m wide by 3 m deep hung with knotless
seine webbing. It is pontoon mounted on a frame that can be raised
and lowered to adjust the elevation of the baskets relative to the wa-
ter. Fish are directed, after capture, into one of two holding boxes
mounted to the outside of the pontoons. This whee| was built in a
.slough and, using an outboard motor, was moved to the fishing site
under its own power. When operational, it is anchored to shore with
steel cables and anchors.

The Skway fish wheel was approved in time to begin fishing in late Sep-
tember 1998. The project was operated under the authority of a com-
munal licence for food, social and ceremonial purpose up to November
22, but the project then applied for a Scientific Permit to continue the
program. Total catch to October 25 was 4 sockeye, 186 chum, 36 chi-
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nook, 505 coho, 3 steelhead and 1 sturgeon (4 sockeye, 158 chum and
1 chinook were kept; all others released).”

There were a range of structural problems with the wheel that will be
rectified. Overall, this wheel was considered a success, overall, in the
capture and live release of non-target species.*

REEF AND TRAP NET EXPERIMENTS

Reef Net—Kitimat Arm (Haisla Fisheries Commission, RNNC01)

The Haisla proposal called for setting up a stationery trap to harvest
chums in Kitimat Arm. The trap was operational for a short time in the
fall. There were a range of site specific problems that resulted in the
trap being shut down. The trap caught a large number of fish at first—
an estimated 200-400 chum in the first day—but at ebb tide the trap
did not hold these fish and they were able to swim out of the net. It is
thought that extensive site-oriented net re-design will be needed. The
project was terminated and the apparatus removed from the water. No
fish were sold.

¢ Reef Net—Nitinat Lake (Ditidaht Band Council, RNSC01)

The Ditidaht proposal called for the installation of a reef net made of
seine mesh—115 feet long, by 24 feet wide and 60 feet deep—Ileading
into a 20 by 40 foot net pen suspended from log floats. Fish would be
captured in the net pen, which could be closed when there were suffi-
cient numbers, and either harvested, tagged and/or released. The net
was intended to target chinook and chum, and operate with a scientific
licence issued to provide for harvest. The installation was proposed for
Nitnat Lake, near the narrows.

The net operated as proposed for two weeks when, due to difficulties
with the anchoring system, the leads and the depth of the trap, the
project was forced to shut down. The Ditidaht then deployed a more
conventional purse seine net, from which the fish were transferred to
the original net pen. This latter technique worked well for the pur-
poses of catch and release. The modified operation caught 7000 chi-
nook (1033 food, 5756 sale, 211 released), 34,747 chum (738 food,

“ Triton Environmental Consultants Ltd (1998).
“ Triton Environmental Consultants Ltd (1998).
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32,506 sold under scientific license and ESSR, 1503 released) and 209
coho (206 released in good shape, 3 mortalities).”

Stationary Trap Net—DeHorsey Passage, Skeena River (Ken Kristmanson,
TNNCO03) '

The proposal involved setting up a stationary fish trap in the DeHorsey
Passage on the Skeena to harvest sockeye and pink. The net was de-
signed for this specific area. The initial chamber was 5 by 5 fathoms
and 20 fathoms long. At the end of the trap there was an aluminium
holding pen 8 feet by 8 feet by 10 feet. Two 20 fathom leads funnelled
fish towards the trap entrance.

The proposal went ahead in September, after the fishing season, as a
fully experimental, catch and release fishery. The trap was set at low
tide and 2 commercial fishing vessels were used to hold it in position
while in the water. A herring skiff was also used to tow and attach the
holding pen at the end of the trap. The net and trap were monitoring
continuously for a 6 hour set, and the entire trap was retrieved after
that period (on the high tide slack). The time required to retrieve the
trap and leads was approximately 30 minutes.

The experiment ended October 2. The trap ended up catching only a
few fish per tide by the end of the experiment due in part to overall
abundance issues. Part of the problem also lay with the nature of the
site. 23 foot tides in the area mean that the prototype needed ongoing
improvement, The structure was eventually improved and strengthened
sufficiently, but this took some time and experimentation. One other
concern of the operators was that the size of the knotless webbing
used (3 5/8 inch) was larger than ideal. The leads, also, did not appear
to funnel the fish towards the trap opening as envisioped.” The site
was considered good, however, sheltered and suitable to this kind of
an operation. g

Towed Trap Net—Prince Rupert Harbour (Fred Hawkshaw, TNNC04)

This proposal called for experimentation with a floating trap towed by
two vessels and tended by two additional skiffs. The towed trap net
forms a large triangle—consisting of multiple chambers—that trails to

5 DFO (1998bb).
51 Kristmanson (1998).
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the stern of the two tow vessels. Anchored, the designers intended that
it might also work as a stationary trap.

In either case, as fish enter the first chamber of the trap, they are
guided through successively smaller chambers into a final solid-frame
holding chamber at the end of the trap. From this chamber the fish may
be transferred to a floating holding pen, in they could be kept live after
capture. Fishing was suggested for the Skeena mouth and approach
waters.*

The trap was designed, constructed and delivered to the site in Sep-
tember 98, at which point sea trials began in Prince Rupert harbour.
Media representatives were given a demonstration, although there
were no DFO personnel available on the short notice provided. At the
outset, there were a number of design modifications necessary. The
operators also noted that the trap was difficult to handle in a cross
wind or other rough weather.

Sea trials were complete by mid-October and the results were incon-
clusive. It was only possible to test the trap in-harbour and catch was

" therefore very limited.

Trap Net—Skeena Mainstem (Kitsumkalum Commercial Fishermen,
TNNC06)

There are three Kitsumkalum proposals, a fishwheel, a beach seine and
a trap net. This proposal called for the testing of a trap in the Skeena
Mainstem adjacent to Kwinitsa. The intent of the trap was to provide
for the harvest of food, social and ceremonial fish. Target species
would be sockeye, pink, chum and chinook.

This proposal is still under consideration.

Anchored Trap Net—Canoe Pass, Fraser River (Mowat & Mombourquette,
TNSCO1)

The proposal was for an in-river anchored trap net for the capture,
enumeration and selective release of all species. The location of the
trap was Canoe Pass in the Fraser River.

The trap consisted of a live net pen area 20 by 13 by 4 m deep. The net
pen was hung inside boom logs and rested on the river bottom at low

*? Hawkshaw (1998).
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tide. Two other holding pens were fixed to the main net pen, and could
be used for sorting and release by dip net. Fish were guided into the
main trap by two leads, a 150 fathom mid channel lead and a shore
lead of 50 fathoms. Two upstream anchors held the entire trap in
place.

The trap was operational by the end of October but initial harvest were
low due, in part, to low ¢hum abundance. Other problems encountered
were the build up of debris in the nets, and anchor slippage at ebb
tide. By the end of its test, the trap caught 250 chum in total. Most of
these fish were caught on the last day of fishing, and all were released.

There were two final days of fishing on Dec. 11 and 12, but no salmon
were caught and the trap was removed on the 13th.

Anchored Trap Net—Juan de Fuca near Muir Point (T'sou-ke First Nation
Phase 1, TNSC02)

This proposal involved the continued testing of the T'sou-ke trap in the
Juan de Fuca near Muir Point. The trap has been tested extensively over
the course of the past three years—as discussed at length above—but
this year the T'sou-ke people sought to scale down the trap somewhat
and make it possible to deploy with fewer operators.

With this in mind, the trap was modified for this fishing season by re-
ducing the length of the lead and removing two of the traps chambers.
A removable final net pen was also fixed to the spiller, which allowed
the crew to move captured fish out of the heavy current for harvest or
release. In all, these changes allowed the trap to operate with a crew of
four.

The trap was operational in August and September, ‘but the Stuart
sockeye run was not fished in 98. As a direct result, the T'sou-ke trap
caught only three fish this year, a chinook, a chum and a sockeye
salmon. There were continued problems with California sea lion preda-
tion as well, and anchoring remains a labour intensive and problematic
undertaking in the prevailing current.

The trap was eventually moved for experimentation in the Fraser. See
Phase II, which follows.
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Anchored Trap Net——Lower Fraser River (T'sou-ke First Nation Phase I,
TNSC02)

Phase II of the T'sou-ke Nation trap net experiment involved moving
the trap for testing in the Fraser River esmary. The project was carried
out in conjunction with the Fraser River Fishermen Society and the
Tsawassen First Nation. The experiment was intended to test the tech-
nology in a site with more consistent fish presence as well as further
develop fish handling skills and selective release strategies.

The trap was installed in the lower Fraser at Queensborough Slough
and was tested from November 8th to December 4th. There was a low
abundance of chum in the area, but catches were consistent. The total
catch was 84 chum, 4 steelhead and 20 sturgeon, all released in the
same condition they entered the trap (with the exception of one hatch-
ery marked steelhead found dead in the trap).

Alaska-Style Floating Trap Net—Steveston (Richard Massey, TNSC03)

The intent of the project was to test a modified version of the Alaskan
floating trap net in the Albion Box across from Steveston. The experi-
_ment tested whether a set of leads and wings could induce salmon to
“enter a small 4 foot by 4 foot opening simulating that of a real trap.

The experiment was in part motivated by the desire to develop a way

of delivering live-caught salmon species to market in Steveston.

The trap was set on November 30 to monitor fish movement through
the lead and enumeration area. Fish were monitored passing through
the lead. In early December a small catching pen was added to aid in
determining if the salmon are passing through. There was no catch,
other than a single flounder, but knowledge and experience was
gained.

Drift Trap Net—Area 29 (Tsumura & Godin, TNSC07)

This trap was inspired by the free floating traps used in lake fisheries
for fisheries research since the early sixties. The lead is deployed off a
gillnetter, in a similar fashion to a gillnet, except that there is a trap at
the outside of the net (which itself, then acts as a lead). Fish that avoid
the net (the lead) and swim along its length would be captured in the
trap. The project called for the involvement of six gillnetters, and the
BC government worked collaboratively on the proposal.

Two designs have been prepared for testing in mid December. In one,
the trap is formed by a box 6 by 8 by 10 feet deep with a rigid back
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frame (3" mesh so as not to gill the fish). The central lead is designed
so that fish will be guided to the trap regardless of which side of the

. lead they encounter. In the other design, the box is smaller, 5 by 8 by
10 feet deep. The box is also connected to the lead in such a way that
fish may only enter the trap from one side. This version of the trap is
fished more like a conventional drift gillnet in that respect.

Recovery of the trap is,expected to be by gilinet drum, although the
experiment will focus in part on determining the best methods of de-
ployment and retrieval. If taken in to the drum, the box may be raised
to a level that dip netting or brailing is possible, alternately, a boom
might assist recovery of the box.

Anchored Trap Net—Canoe Pass, Fraser River (Diakow & Wilson, TNSC08)

This trap involves the use of 25 fathom leads and a square trap made of
seine web, designed to concentrate the fish near the surface where
they might be moved across into a sorting pen. This trap was been de-
signed, built and ready for testing by December 7. The site chosen was
at the old Brunswick cannery site in Canoe Pass, in part because of pre-
existing structures that might be used for anchoring. The water in the
area was not clear, and the trap was used only for enumeration. During
testing in mid-December, no salmon were caught, but the trap stood
up to high currents and extreme weather.

Floating Trap Net—near Hope (Fraser River Fishermen Society, TNSC09)

The FRFS filed a joint application with members of the Katzie and
Kwantlen First Nations for a floating fish trap to tag salmon and stur-
geon. The trap was originally proposed for the lower Fraser between
the river mouth and the bridge at Hope, although the Stave River was
later chosen as a preliminary test site. It is a mobile trap, intended to
take advantage of changing conditions and opportunities and yet re-
main within the boundaries of the scientific/experimental permit. The
trap design was to draw on the experience of the Mic Mac First Nation
in New Brunswick, who have operated a trap for Atlantic salmon on the
Miramichi River for a number of years. The construction of this trap
was funded in part by Fisheries Renewal BC.

The trap structure was mounted on two 45 foot pontoons which sup-
port a 20 foot wide platform. The trap itself is a dropping cage 16 feet
wide, thirty feet long, which sinks to a depth of 10 feet, or less, de-
pending on water conditions. The front of the cage is then opened in
the path of salmon, who are guided by a system of lead nets towards
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the .5 by .5 metre entrance into the trap. The inside of the trap is to be
made of knotless seine web giving maximum protection to the fish, and
a live box will be located on the deck to facilitate sorting and tagging
and to ensure that proper resuscitation is possible. The trap as pro-
posed could be used for harvest or selective release, and could target
sockeye or chum.

The testing site in the lower Stave encountered some problems. There
were large numbers of chum carcasses drifting downstream, and in the
end, total catch for 6 fishing days at the Stave site was only 4 chum, 3
coho (all released in good condition). The problem of low numbers of
fresh-run salmon might have been exacerbated by the original 24 hour
a day monitoring plan. Not unlike the findings at various other fish
wheel and trap projects, the constant presence of a boat may discour-
age fish from approaching the trap. Monitoring was eventually re-
duced, and the trap was relocated to Queensborough Slough near the
new site of the T'sou-ke trap. The Queensborough Slough site did not
significantly improve matters, and the plan at the time of writing was
to move the trap to the Brownsville Bar in mid-December.

. Trap Net Site Survey (Metlakatla Development Corp.)

A proposal was submitted calling for joint work with the T’sou-ke Band
in surveying potential trap net sites and working with a consultant to
plan a trap net. The discussions and planning relating to this proposal
continue.

BEACH SEINE EXPERIMENTS

Beach Seine—China Bar, Skeena Mainstem (Kitsumkalum Commercial
Fishermen, BSNCO1)

This proposal called for a large beach seine, hauled in by trucks. The
seine would target Skeena River sockeye and pink. It would be located
near China Bar in the Skeena Mainstem.

There were some science concerns with this proposal. As a large scale
beach seine requiring hauling by truck across the large gravel bar at the
site, its live capture and selectivity qualities have been subject to some
question.

The Kitsumkalum are presently in discussion with the DFO regarding
their proposals.
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Beach Seine—Derby Reach (Fraser River Fishermen’s Society Beach Seine,
BSSC03)

= This proposal called for the further testing of a beach seine in conjunc-
tion with members of the Katzie, Kwantlen, and Lakahamen First Na-
tions. Earlier tests of this particular beach seine are discussed in detail
in earlier sections of this report. Operation of the net this year was in-
tended to provide further training in handling this gear, and target late
run sockeye and chum Yor the Kwantlen and Katzie First Nation food
fisheries. The chosen site was in the Fraser River at Derby Reach, where
beach seines have been tested since 1996.

In addition to the basic technology as described above, the group also
used a recovery box this year. The box consisted of an insulated tote
with a continuous water supply. This provided an opportunity to assess
the health of fish before release. After testing in October and Novem-
ber of 98, operators estimate that at peak efficiency the Derby Reach
beach seine set took 15 minutes to set and harvested approximately
200-300 fish a set. Catch over 23 fishing days totalled 4567 chum (2827
for food), 159 coho, 5 chinook, 3 steelhead (radio tagged) and 2 stur-
geon. Some of the chum were kept to meet FSC requirements. Of the
coho, 152 were released in the best possible: condition, meaning no
scale or other damage was evident.,

Beach Seine—Matsqui (Matsqui First Nation)

The Matsqui First Nation has been conducting beach seine activities in
their territory, under scientific permit, since 1995. The operation this
year was intended to provide fish for food, social and ceremonial pur-
poses. The net, in this case, is 300 feet in length and is set off an 18
foot river skiff. Total catch to November 15, after 4 days of fishing, was
34 chum and 2 coho (both released in good condition). *

Beach Seines—Lower Fraser River (Various Fraser River First Nations
Groups)

Since the introduction of the coho conservation measures on the Fraser
River, a number of the lower Fraser nations have applied to conduct
selective fisheries for chum using beach seines. DFO authorised a total
of nine of these from five different bands between Port Mann Bridge
and Sawmill Creek. These fisheries happened between Sep 1 and Nov
22. Catches of chum in these fisheries varied from group to group,
however all non-target species were released alive and unharmed. As
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part of the conditions of license for each of these fisheries a monitor,
hired by DFO, was present at all times during all fisheries.

OTHER EXPERIMENTS

Fish Weir—Sugsaw Creek near Bamfield (Huu-ay-aht First Nation)

This proposal called for a fish weir on Sugsaw Creek, a few kilometres
northeast of Bamfield. The proposal was approved and construction
was underway in October. The weir fished in late October, and salmon
were enumerated and collected for brood stock. The chum run to this
creek was estimated at 450-500 of which 100 males and 100 females
were captured for brood stock. Additionally, 9 coho and 2 chinook
were taken for brood stock. The better quality carcasses were used for
food.

Pump Transfer System—Sechelt (Sechelt First Nation)

This was a proposal for a pump to transfer salmon from a seine to a net
pen. It was to be tested against conventional brailing and a control.
The system is similar to those used to extract fish from pens in aquac-
ultural operations: a pump with an 8000 piece per hour maximum ca-
pacity and an 8” wet hose with a counter system. The pump passes the
fish through to a grading and sorting table, from which juveniles may
be released through a grate back into the net pen. The table leads to a
12" output pipe.

The pump was tested in late October for immediate and seven day
mortalities. Preliminary results showed no immediate mortalities and
minimal scale lost. Post handling mortalities were less than 1%.
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In this section, we review the key elements of a Selective Fisheries
Policy Framework. Policy issues are discussed separately for First Na-
tions, Recreational arid Commercial fisheries.

In each section, there is ¥ discussion of key policy topics, as well as our
analysis of, and comments on, those topics plus a list of policy issues
we have identified.

1. Background and contextual information are written in this font
2. Analysis and comments of the study team are written in this font.

3. Policy Issues for discussion are written in this font

FIRST NATIONS FISHERIES

First Nations’ fisheries considered in this report include fisheries for
food, social and ceremonial (FSC) purposes, and pilot sales fisheries
implemented under DFO’s Aboriginal Fisheries Strategy (AFS) program.

The Minister's May 21, 1998 announcement stated that, “where con-
servation permits, First Nations’ fisheries for food, social and ceremo-
nial purposes will continue in British Columbia.”

While not mentioning aboriginal fisheries specifically, a Backgrounder
to the Minister's June 19, 1998 announcement of Canada’s Coho Re-
covery Plan identified several selective fishing measures applicable to
First Nations. These include ongoing consultations with First Nations to
determine:

Q Selective harvesting methods such as beach seines.
Q Mandatory brailing and sorting where seine gear is used.
U Hot spot and area closures.

Some First Nations have proposed using fishwheels and other selective
fishing technologies to harvest their FSC entitlements.

' DFO (1998g), p. 1.
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PRE-SEASON

IN-SEASON

In addition to gear, selective fishing may result in changes in the timing
of aboriginal fisheries. In particular, selectivity may allow fisheries to
open earlier than they have in the past (because of conservation con-
cerns for co-migrating stocks). Some First Nations have been prohibited
from fishing in their preferred times because of conservation concerns.
Selective fishing may allow them to adjust their fishing times to better
suit traditional practices (eg, to allow them to catch their full alloca-
tions prior to commencement of the hunting season). This would be
more in accord with their right to fish “where, when and how” they
want {subject to conservation).

Expectations are part of the overall process, including PSARC, as de-
scribed under the commercial fishery. AFS negotiates annual alloca-
tions and Fishery Management develops management plans with the
assistance of AFS.

Staff meet annually with First Nations to discuss expectations and

" fishing plans, with a view to negotiating agreements specifying details
+ of fishery management and administration. AFS issues licenses for First

Nations’ fisheries. Management plans and licensing for First Nations’
fisheries are both administered by AFS.

Selective fishing requirements were incorporated into some AFS
agreements in 1998.

Fisheries management and enforcement are conducted by DFO with
participation of First Nations in some cases.

Rigourous catch monitoring is in place for First Nations' pilot sales
fisheries in the lower Fraser River. Aboriginal fishermen are required to
land their harvest at designated sites where fish are individually
counted and sales slips are completed. Catch monitoring at the other
two pilot sales sites—Alberni inlet and the Skeena River—catch moni-
toring requirements are less demanding because allocations are
smaller.

The 1998 coho conservation plan had various impacts on First Nations’
fisheries around the province.
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Fisheries of the Nuu-Chah-Nulth Tribal Council, for example, on the
west coast of Vancouver Island, were significantly affected by the coho
~conservation plan. The west coast of Vancouver island was designated
a red zone because of the prevalence there of stocks of Thompson
River coho. Thus, the NTC could not fish coho salmon and had a diffi-
cult time harvesting'its allocations of other salmon species because of
co-migrating coho stocks. The NTC's AFS allocation of sockeye salmon
was increased in 1998 t& offset lost coho allocation. Much of that allo-
cation was harvested. Harvests of other salmon species were generally
well down from 1998 allocation numbers. Staff estimate that the NTC
harvested approximately one-third of their total salmon allocation in
1998.7 As the coho conservation problem is expected to last at least
two full coho cycles, conditions such as experienced in 1998 are ex-
pected to continue for at least the next five years.

In other areas in the south coast, more moderate actions in line with
changes in other fisheries were taken. The Pacheedaht First Nation, for
example, requested to switch from gillnets to seines with brailing but
eventually simply moved to a yellow zone. River fisheries in general in-
creased their use of beach seines. DFQ staff estimate that the use of
beach seines doubled in 1998 because of the move to selective fishing.?
Groups such as the KTFC continued their usual practice of fishing with
seine gear.

In the Fraser River, the impact of selective fishing was more mixed.
Beach seining was the selective fishing measure of choice for First Na-
tions who accepted the changes introduced in 1998. Some First Na-
tions, eg, Musqueam, chose not to fish rather than to adopt selective
fishing measures. In the mid-river, there was some movement to selec-
tive fishing but 1998 was considered to be just a first, somewhat tenta-
tive, step. Staff did note that in many cases the introduction of selec-
tive fishing (inadvertently, and by no means unanimously) helped sig-
nificantly with relationship building between First Nations and DFO.
The primary management tool in past years has been time/area clo-
sures. Selective fishing allowed harvesting in 1998 that would not have
occurred in previous years because of conservation concerns for co-
migrating stocks/species.

% Estimate by Edwin Blewett based on information obtained from Frank Crabbe, DFO Pacific Region.

* Boreham (1988).
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POST-SEASON

Many First Nations participate in escapement enumeration work within
their traditional territories, but the extent of this participation varies
significantly from one area to another. AFS agreements describe duties
and financial resources for undertaking spawner counts and such work.

A post-season technical review is conducted, at least in the areas of
most intense fishing.

Policy issues related to First Nations' fisheries are dominated at present by
DFO’s AFS and treaty negotiations. Canada's coho recovery plan specifies
that all Pacific salmon fisheries, including First Nations, will henceforth use
selective gear, techniques and procedures. Thus, selective fishing will have an
impact on First Nations' fisheries.

The impacts of selective fishing could benefit First Nations if, for example, their
fishing times can be adjusted without threatening conservation to better match
their preferred times.

First Nations fishing with commercial gear face additional significant costs re-
lated to the coho conservation plan (eg, observers and resuscitation tanks on
seine boats). These costs are onerous for commercial fishermen but for First
Nations whose financial resources are limited, they can, and did, prevent har-
vesting altogether.

Potential inability to fish selectively enough to meet DFO standards for releas-
ing threatened stocks alive and unhammed could force some First Nations to
have to stop fishing (ie, conservation has a higher priority than First Nations
FSC fisheries).

Some First Nations may object to having to fish selectively if such methods are
not consistent with their traditional methods. At issue will be the priority of First
Nations' right to fish using traditional methods relative to DFQ's permanent
switch in all sectors to selective fishing methods.

Selective fishing allows some fishing to proceed in the face of conservation
problems that would otherwise cause much more severe restrictions on fish-
ing, and ultimately the complete closure of the fishery. First Nations have the
right to fish “where, when and how" they like. To First Nations, therefore, gear
restrictions included as selective fishing measures may be seen as infringing
on aboriginal rights, especially if commercial and recreational fisheries are
open (as they well might be with selective fishing, as that is precisely the pur-
pose of the selective fishing policy).

(PRHQ) Seclective Fishing PRHQ

CAN000288_0072



70

PoLICY FRAMEWORK

No new ESSR fisheries were permitted in 1998. As stocks rebuild, there will be
an opportunity to mount new ESSR fisheries. Tied to this may be the need for

. some education/awareness programs to make the public aware of the need

and rationale for ESSR fisheries during the coho conservation program, ex-
pected to last for the next five years at least.

Policy Issues

KN
DFO needs to consider whether, and how, to ameliorate the
costs of adopting selective fishing measures and practices
for First Nations.

DFO needs to anticipate conflicts with First Nations over
gear restrictions included as selective fishing measures, es-
pecially if commercial and recreational fisheries are open
(which they would be anticipated to be).

If commercial fishermen request to shift from licensed gear
ta new gear (eg, gillnetters wishing to beach seine in-river),
conflicts could arise with First Nations' in-river fisheries
using beach seine gear.

DFO's policy with respect to new ESSR fisheries will have to
be reviewed.

RECREATIONAL FISHERIES

The Minister's May 21, 1998 announcement identified the need for
time and area closures to protect threatened stocks. Based on advice
from PSARC and public coho consultations, the Ministerdeclined to in-
troduce a hatchery-marked fishery for coho in 1998.* However, cohg
retention for hatchery-marked coho in extreme terminal areas was
permitted.

The Minister's June 19, 1998 statement’ announced selective fishing
measures for the recreational fishery in 1998 including:

U Non-retention of coho in all yellow zones.

4 DFO (1998g), p. 1.
5 DFO (1998ee), p. 4.
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{3 Extensive time and area closures to protect coho stocks in red
zones.

O Cooperative monitoring programs
{1 Use of barbless hooks.

The Coho Response Team recommended that the recreational fishery
be accorded priority over chinook and coho salmon (and that the
commercial fishery be accorded priority over sockeye, pink and chum
salmon).

The 1998 salmon management plan provided opportunities for recrea-
tional fishing in BC but required coast-wide non-retention of coho
salmon to protect stocks. In yellow zones, where critical upper Skeena
and Thompson coho are not prevalent, fishing techniques and patterns
were established to minimize risk of coho bycatch mortality. In red
zones, where these critical stocks are present, recreational salmon
fishing was restricted.

- The New Directions policy paper states that all sectors—First Nations,
. recreational and commercial—will use selective methods to harvest
salmon.®

In the future, wherever possible, anglers will be provided with more
reliable and stable fishing opportunities, after conservation goals and
First Nations’ requirements for food, social and ceremonial purposes.’

DFO is currently considering a selective mark fishery for hatchery coho
that would permit harvesting of hatchery coho while protecting wild
stocks. In a selective mark fishery, marked fish may be retained while
unmarked fish must be released. Selective mark fisheries are effective
when a high proportion of unmarked fish survive after being caught
and released. If post-release survival rates of unmarked fish are not
high enough, a mark fishery is not a viable selective fishing option,

Washington and Oregon States implemented a coho marking program
in the spring of 1996 with a view to commencing a selective mark fish-
ery for hatchery coho in 1998, DFO marked five million southern BC
coho with a ventral fin clip in 1996; these fish returned in 1998. Adults

¢ DFO (1998e), Principle 6, p. 10.
7 DFO (1998e), Principle 8, p. 11-12.
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PRE-SEASON

from 6.8 million adipose-fin-clipped coho smolts released from south-
ern BC hatcheries in spring 1998 will appear in 1999 fisheries along
avith American-marked coho.

The potential impacts of a selective mark fishery for coho are signifi-
cant. It is estimated that, with a selective mark fishery in the Strait of
Georgia, 80% of angler effort would be retained. With a non-retention
fishery, in contrast, only 0% of effort might remain. The feasibility of a
selective mark fishery, however, depends critically upon the post-
release survival rates that can be achieved in the recreational fishery.

Studies conducted over the past ten years by DFO and other agencies
have shown that, with proper techniques, survival rates for released
sport-caught chinook and coho salmon can be as high as 85-95%, using
both barbed and barbless hooks. These studies show that mortality of
released fish is usually caused by hook injury rather than by handling,
scale loss or stress. Small fish, in particular, are more susceptible to se-
rious injury from large hooks. Identifying and developing practices to
reduce mortality and injury when releasing sport caught salmon are
priorities for DFO and further studies are planned.

Recent research has questioned these findings. Post-release mortality
rates as high as 25% have been demonstrated in studies conducted by
DFOQ within the past year.

Expectations, including the PSARC process, are developed as described
for the commercial fishery, DFQ’s recreational fishing unit administers
the licensing and management of the fishery, with assistance from
those branches. '

Since the majority of the recreational fishing community consists of in-
dividual sport fishermen, there is much less pre-season consultation on
expectations and fishing plans. Most consultation occurs through the
Sport Fishing Advisory Board.

Licensing of individual anglers is widely distributed throughout tackle
shops, general stores, and other retail outlets where local residents
and recreational fishermen purchase supplies.
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IN-SEASON

POST-SEASON

DFO fisheries management and enforcement staff conduct all manage-
ment and enforcement of recreational fisheries in British Columbia.
Apart from Observe-Record-Report (ORR) programs, there is really no
analogue to participation in management and especially enforcement
programs by stakeholders from the recreational sector.

In 1998, creel survey programs relying on aerial over-flights for count-
ing boats fishing and angler interviews to determine catch per trip
were conducted in all recreational fisheries. Log books were provided
to 80+ sport charter operators to record their retained and released
catch. In the Strait of Juan de Fuca and on the west coast of Vancouver
Island, the areas of greatest concern for presence of Thompson River
coho, creel survey and log book programs were supplemented with di-
rect observation programs.

Three methods of direct observation were evaluated in 1998. At Port
Renfrew and on the west coast of Vancouver Island, observers were
placed on sport fishing guide boats. In some instances, observers re-

"corded catch in the immediate vicinity of the charter boat on which
‘ they were stationed, as well as the boat itself. Around Victoria and

Sooke, observers solicited anglers preparing for a trip and accompany
those who agree to take them in exchange for a small fee ®

Some rod and gun clubs, and such like, undertake habitat restoration
work and spawner enumerations.

The fishery is reviewed with the Sport Fishing Advisory Board as part of
ongoing consultations on the recreational fishery.

Post-release mortality rates for coho salmon (and other species) in recrea-
tional fisheries needs further work.

In particular, survival rates of released coho are under question. DFO uses an
estimated rate of 10% mortality for released coho but recent work indicates
mortality may be as high as 25%. A recent workshop on hooking mortalities in
Portland, Oregon, concluded that hooking mortalities are very dependent on

® DFO (1998i), Attachment #5, p. 16.
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the fishing method and gear used. There may be no “general” number that can
be used; mortalities may have to be fishery specific.

* Another issue raised at the Portland work shop was long-term mortalities.

Further work may be needed to assess long-term mortalities.

The impact of recreational non-retention fisheries and, in particular, selective
mark fisheries turns on morality rates. In addition, the feasibility of a selective
mark fishery depends on angler effort-response, which is expected to be
higher than for a non-retention fishery.

Policy Issues

Where will the allocation for experimental recreational fish-
eries be derived?

What actions/measures can be implemented if recreational
fisheries continue to be unable to meet selective standards
established by DFO?

There is a strong need to educate recreational fishermen on
all aspects of coho conservation. In particular, fishermen
need to know how to avoid coho, and to release them dlive
and unharmed when they are encountered.

DFO needs to consider whether to implement a selective
mark fishery for coho in 1999.

DFO needs to synthesize its evidence on post-release sur-
vival and mortality of coho with a view to determining the
feasibility of non-retention and selective mark fisheries.

If it is decided fo proceed with a selective mark fishery,
policy and regulations will be required to specify precisely
which coho may be retained and which must be released.

If DFO proceeds with a selective mark fishery, implications
for stock assessment, including CWTs, must be assessed.

Selective mark fisheries must be accompanied by awareness
and education programs for recreational anglers.
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COMMERCIAL FISHERIES

PRE-SEASON

SALMON EXPECTATIONS

Salmon expectations are prepared each year in the autumn. Expecta-
tions are based on stock assessment work by scientists and biologists
in Operations Branch and Science Sector. Annual expectations describe
the status of salmon stocks and identify target and expected escape-
ments for the next fishing season, as well as catches consistent with
stock conservation.

Expectations are presented to fishermen and other interested parties
at meetings of advisory groups held in the fall. Stock assessments and
other biological information relevant to the determination of antici-
pated catches is presented to fishermen, who provide feedback and in-
put to the department on the fishing plan for the upcoming year.

. BC salmon stock assessments are subject to review and approval by

PSARC, the Pacific Stock Assessment Review Committee. Stock assess-
ments are first presented to PSARC's salmon sub-committee. Where al-
ternative estimating techniques have resulted in different estimates of
returning adult numbers, the sub-committee determines which esti-
mate(s) shall prevail. The sub-committee’s findings are presented in a
report to the main committee, where they are again subject to peer re-
view. PSARC reports represent DFO’s official scientific opinion on the
status of Pacific salmon stocks and recommendations on their future
conservation.

The major PSARC meeting occurs in the spring prior to the opening of
the (commercial) fishing season. At this meeting, the report of the
PSARC salmon sub-committee is presented to the main committee for
review and approval. The committee then draws up its recommenda-
tions for management of the salmon fishery and forwards them to the
regional fisheries management executive committee for approval.

The development of annual expectations and peer review provided through
PSARC are well established processes that already provide for significant and
appropriate involvement of fishermen. Selective fishing is not anticipated to
have any significant impact on these processes.
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Increased emphasis on species and stock conservation that motivated the in-
troduction of selective fishing may lead to increased interest by stakeholders in
participating in stock assessment and PSARC processes. Apart from this pos-
sibility, the move to selective fisheries does not require any changes to the
stock assessment process nor to the involvement of license holders in the
consultative process.

If selective fishing evolves towards stocks, as opposed to species, selectivity,
there will be greater focus on individual salmon stocks. That could result, in
tum, in the need for a significant increase in stock assessment efforts and re-
sources. More individual stocks would need to be assessed and a fishing plan
developed to ensure the sustainability of each stock of concem.

There is already an increasing involvement of license holders in many aspects
of fishery management. Selective fishing could lead to increased to stock as-
sessment contributions by license holders. This could include contributions of
labour for data collection and/or financial contributions to fund such activities.

Policy Issues

What level of stock assessment is required to support man-
agement of individual, discrete stocks?

Not all coho stocks are threatened. DFO needs to consider
measures for 1999 (eg, selective fishing of stocks rather
than species) that would permit harvest of available sur-
pluses of coho stocks that remain healthy.

How much funding should be provided by license holders for
stock assessment?

What role can license holders play in data collection for
stock assessment?

How might the desire for increased involvement by license
holders in stock assessment and PSARC processes be ac-
commodated?

PACIFIC SALMON TREATY

Fraser River sockeye and pink salmon are managed bi-laterally with the
United States by the Pacific Salmon Commission, according to annual
(or short-term, multi-year) agreements negotiated under the auspices
of the Pacific Salmon Treaty.
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Preparations for annual negotiations begin in the fall. Canadian analy-
ses of stocks and proposed fishing plans are input to the development
of a Canadian framework for negotiations. PSARC also meets in the fall
to review biological advice to be used in international negotiations and
to provide input to the negotiating framework.

Negotiations with the United States typically take place early in the
calendar year. Agreements are recorded as additions or changes to an-
nexes of the Pacific Salmon Treaty. Annual agreements can be short
term plans (eg, harvest sharing arrangements for Fraser River sockeye
and pink salmon) or long term management plans (eg, the 15 year chi-
nook management plan initiated in 1988). Since 1994, these annual ne-
gotiating sessions between Canada and the United States have failed to
produce annual harvest sharing arrangements.

In 1998, Minister Anderson managed to negotiate interim harvesting
arrangements with the governor of Washington State. In the agree-
ment on southern coho and chinook salmon, announced June 26, 1998,
Washington State agreed to implement measures to reduce by 22 per-
cent its 1998 catch of coho salmon bound for the Upper Thompson

" River in BC. Measures include: coho non-retention in non-tribal seine

- and reef net fisheries, and restrictions on the conduct of the Juan de
Fuca recreational fishery. Canada’s 1998 coho conservation strategy
decreased interceptions of US bound chinook in Canadian waters by 50
percent. Canada will implement restrictions in the south coast fishery
in April and May of 1999 to protect Nooksack River chinook. The
agreement also includes implementation of selective fisheries practices
for commercial and recreational fisheries to protect chinook and coho
on both sides of the border.

On July 3, 1998, Minister Anderson announced interim fishing ar-
rangements on Fraser River sockeye. The sharing arrangements limit
Washington State to a maximum of 24.9% of Fraser River sockeye—1.2
million fish out of a forecast TAC (Total Allowable Catch) of 4.9 million.
Tribal and non-tribal fisheries will be able to fish up to a maximum of
five days per week, down from seven days per week in 1997 when no
agreement was in place. The absence of an agreement would have
given US fishermen unrestricted access to Canadian sockeye. Washing-
ton State fisheries in San Juan were limited to a five week period from
July 27 to August 21. Tribal fisheries in Juan de Fuca were open from
July 26 to August 21. US reef net fisheries will be open on Saturdays
and Sundays from July 25 to August 21.
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As with stock assessment, the process surrounding the Pacific Salmon Treaty
is well established and already includes significant involvement by license

- holders. The move to selective fishing does not require any changes fo this
process.

Fraser River sockeys and pink stocks are generally too abundant and migra-
tory to be harvested by a single operation. They are, therefore, more likely to
continue to be harvestedin something close to current commercial fisheries,
albeit with selective gear.

Policy Issues

1998 agreements between Canada and Washington State call
for selective fishing of chinook and coho stocks in commer-
cial and recreational fisheries in both jurisdictions. Canada
will be fishing all species of salmon selectively. Is there a
need to work towards expanding selective fishing in Wash-
ington State to include all salmon species?

Will US catches of Fraser River salmon under the Pacific
Salmon Treaty threaten Canada’s conservation goals because
the US is not fishing sockeye and pink salmon selectively?

MANAGEMENT PLANS

Pre-season fishing plans are formulated by combining information from
salmon expectations (ie, run forecast and escapement or harvest rate
targets) with historical data on fleet size, associated fishing effort and
resulting catch. These preliminary plans are also reviewed with fisher-
men in the fall soliciting feedback and input to finalization of the plans.

Selective fishing, officially introduced in 1998, and area licensing be-
fore it (1996), have complicated the process of developing annual fish-
ing plans, at least in the short run, by altering historical relationships
between fleet size, fishing effort and resulting catch.

The development of management plans will be a key step in designing selec-
tive fisheries. Initially, management plans would need to incorporate decisions
about selective fishing techniques that would be used in the fishery in a given
year. These decisions would be based on the results of continuing experi-
ments in selective fishing techniques and methods, begun officially in 1998,
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With selective fishing and increased focus on discrete stocks, the development
of fishery management plans would become more detailed than it is at pres-
ent.

Selective fishing may increase interest by license holders in participating in
development of fishing plans.

In the past, management plans were established for large stock aggregates
(eg, Fraser River sockeye and pink salmon: south coast chum). These plans
focussed on actively managed stock aggregates and passively managed
stocks were not of much concern, so long as they were not overly threatened.
The coho crisis and the introduction of selective fishing that it occasioned have
potentially made every stock actively managed.

In the short term, while selective fishing techniques and programs are still
evolving, this means much more care will have to be taken to ensure that
management plans, and harvesting arrangements based on them, do not over-
fish any stocks. As selective fishing becomes more refined and fisheries ap-
proach the goal of complete selectivity, selective fishing will remove much of
the planning obligation as stocks will be “avoided or released alive and un-
harmed” as a matter of course.

Salmon fishing management plans address needs of conservation of stocks
and meeting allocation fargets. Once the harvestable surplus of an actively
managed stock is identified, the focus of the management plan is on conduct-
ing the fishery so as not to over-harvest weaker, co-migrating stocks. The
salmon fishery is also heavily managed to try to deliver inter-sectoral and
commercial gear allocations. Fishing selectively on individual stocks obviates
concemns about by-catch. By providing allocations to fishermen in licensed ar-
eas that are defined over specific stocks, selective fishing may reduce con-
cems about allocation targets (ie, harvest of target stocks over allocations
could be released just as harvest of non-target stocks are under selective
fishing).

Policy Issues

Some of the industry are recommending a management re-
gime that sets harvest levels by an allowable mortality of
weak stocks.

What resources are required to move management plans to-
wards much greater detail to address the management and
harvesting of individual salmon stocks?
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How should the increased interest of license holders in de-
velopment of fishing plans be accommodated?

What financial resources would be required to support these
changes in fishing plans?

Care must be taken so that the selective fishing portion of
the TAC does not become perceived to be the "private re-
serve" of a few select fishermen.

LICENSING

Licensing involves both annual changes to conditions of licenses and,
less frequently, introductions of new license types or major changes to
the nature of existing licenses. Examples of the former include changes
in allowable gear (eg; barbless hooks, mesh size, use of braillers). Ex-
amples of the latter include the introduction of area licensing to the
Pacific salmon fishery in 1996 and the introduction in several other
fisheries (eg, halibut, sablefish) of ITQs in the past decade.

Selective fishing raises a number of licensing policy and practice issues.
Q' Licensing of selective fishing experiments.

{Q Licensing of selective fishing conducted in the commercial fish-
ery. :

Licensing of selective fishing experiments in 1998 was accomplished by
the use of experimental fishing licenses. This is appropriate and does
not seem to have been accompanied by any significant problems.

Licensing of selective fishing gear in commercial fisheries in 1998 was
accomplished by means of conditions on existing area salmon licenses
specifying gear restrictions (eg, seine braillers, barbless troll hooks,
hot-picking gillnets).

Selective fishing will be introduced in an environment of area licensing
in the Pacific salmon fishery, as implemented in 1996 under the Pacific
Salmon Revitalization Strategy (the Mifflin Plan). Licensed areas by gear
and region are defined in terms of Statistical Areas in the table on page
81.

Over time, there may be pressure to sub-divide areas into smaller units.
This could result from policy decisions taken by DFO or from fishermen
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wishing to seek greater benefits from area licensing. To the extent that
selective fishing focuses on single stocks, it could lead to some pres-
sure for further refinements in licensed areas.

In addition to area

L'C:::d Gear | Region Statistical Areas licensing, the Mifflin

Plan introduced singl

A Seine | North Coast 1-10; sub-area 101-7 . . e gle

gear licensing to the

B Seine | South Coast 11-28; 121 Pacific salmon fishery

C | Gilnet | North Coast 1-10; sub-area 1017 in 1996.  Selective

. . fishing may compli-

D Gillnet Johnstope Strait, North WCVI | 11-15; 23-27 cate single gear li-

£ Gillnet | Fraser River: Juan de Fuca 16-22; 28-29; 121 censing over time.

F Trol | North Coast 141, 101-141,430; 142 First, selective fishing

experiments may yield

G Troll Qutside 20-27,121*127,11,5Ub- diﬁ'erent methods of
areas 12-5 to 12-13; 12-15; . .

1246 making a given gear

_ more selective. Unless

H Troll | Inside 12-19; 28-29 DFO can settle on a

single approach for

. each gear, variations may arise that, over time, make once similar gear

significantly different. Second, selective fishing experiments include al-
ternative and additional gears (eg, traps, weirs, wheels, beach seines).

As these technologies are proven, some fishermen may wish to “con-
vert” from their licensed gear to one of the “new” technologies.

Licensing of selective fishing experiments raises no new issues. The policies
and procedures developed to this point can continue to be used. They are ef-
fective and adequate for the purpose.

Licensing of selective fishing in the commercial fishery has been accomplished
through license conditions. This also is effective and adequate for the purpose.
Each year, DFO will need to specify license conditions for each selective gear
and method (eg, brailing, revival boxes). These conditions presumably wil
evolve over time as selective fishing experiments provide results on the effec-
tiveness and efficiency of alterative selective fishing methods.

One suggestion made at the selective fishing technical work shop was the
possibility of requiring fishermen to take and pass a “hands on” course on fish
handling techniques. This could be made a condition of license.

Licensing may have to accommodate desires by license holders for further re-
finement of licensed areas to accommodate stock selective fishing.
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Similarly, as gears evolve through experimentation, or alternative or additional
selective fishing gears are proved up and become feasible for commercial
fishing, licensing may have to accommodate more than the traditional gillnet,
seine and troll gears. Single gear licensing itself may become difficult to define
and maintain as a condition of license. Means will have to be found to deal
with such developments.

Policy discussions of licersed areas and fishing location has often focussed on
the trade-off between fish quality and stock conservation as fisheries move
toward more terminal areas where salmon stocks can be fished more selec-
tively. As fishing becomes more terminal, stocks can be fished more discretely
but flesh quality starts to deteriorate (in most stocks). Selective fishing offers at
least some chance-of reaping the best of both worlds, especially where spe-
cies selectivity is desired (species selectivity is much easier to implement than
stock selectivity within the same species). An analysis could be conducted of
the best location for fisheries, taking into account fish quality and the need to
fish stocks selectively. Selective fishing should increase the benefits attainable
under such a strategy by allowing discrete fisheries to occur where stocks are
mixed that would not be possible using current gear.

Policy Issues

What pressures may arise on single gear and area licensing
from evolution of selective fishing methods? How might li-
censing accommodate such potential changes?

How would allocations for alternative (ie, non-conventional)
commercial fishing gear be established? Would there be
conversions of licenses/allocations from conventional gears
to new, alternative gears?

Should “professional” qualifications for fishermen be inte-
grated into licensing requirements and if so, how should this
be done? ‘

When are experimental results ready for implementation in
the commercial fishery on a larger scale? How will annual li-
cense conditions for selective fishing be determined?’

How will selective fishing affect the time and location of
fisheries? With selective fishing, what would the optimal
time and especially location configuration of the salmon fish-
ery look like?

(PRHQ) Seclective Fishing PRHQ

CANO000288_0085



o

— e e e wes wer e wes wee W W wey ene wems wwy e

PoLICY FRAMEWORK 83

IN-SEASON

TEST FISHING

Test fishing is currently conducted under contract. Under DFO’s direc-
tion, vessels make test sets, the harvest from which is analyzed to es-
timate run strength and timing. This information determines when the
fishery opens.

Test fishing will almost certainly continue as a principal method of assessing
fisheries and as a method of implementing selective fisheries.

The use of test fishing results may be complicated, at the least in the short run,
by changes wrought by selective fishing. Fundamental relationships regarding
stock size and impacts of fishing, based on “old style” relationships of how
salmon stocks were fished and how fisheries were conducted, will become ob-
solete as selective fishing takes over the salmon fishery.

Test fishing will likely have to evolve therefore to meet the demands of the re-
vamped salmon fishery. Test fishing is likely to become more closely aligned
with the spatial pattern of selective fisheries (ie, how selective fisheries are
spread out across the coast, and how many discrete stocks are fished selec-
tively) and stakeholders are fikely to become more involved in the planning,
conduct and evaluation of test fisheries (as they will in most/all aspects of fish-
ery management),

Policy Issues

How should license holders become more involved in test
fishing?

How should test fishing be more closely integrated into se-
lective fishing?

What partnerships could be established to facilitate in-

creased involvement in test fishing by license holders?

OPEN/CLOSE DECISIONS

Commercial salmon fisheries open in July and continue into the fall, al-
though most fishing occurs in August and September.

Net fisheries are opened day-to-day and sometimes hour-to-hour. Fish-
eries for seine and gillnet gear are usually timed separately. Until re-
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cently, fisheries in different geographical areas were usually timed to
coincide with one another to separate the fishing fleet and spread it
.out as much as possible. This need has largely been replaced by the in-
troduction in 1996 of area licensing in the Pacific salmon fishery. The
ability to stack multiple area licenses on a single vessel means that it is
now important to distinguish fishing times in different areas to facili-
tate full participation by vessels legally licensed to fish in two or more
areas. &
Participants in the selective fisheries technical workshop identified the need for
an in-season fishery advisory process including provision of real-time informa-
tion to DFO from fishermen out on the water. This information would be used
to fine tune time and area closures to protect stocks of concern.

As stakeholders become more involved in fishery management and decision-
making, they will necessarily become more involved in decisions to open and
close specific fisheries. This has a precedent in the roe herring fishery where
DFO consults “on deck” with representatives of license holders to decide if the
fishery should be opened. The timing is not so critical in the salmon fishery as
in the roe herming fishery but with increased involvement of stakeholders and
possibly - an increased sense of proprietorship, it is only natural that
stakeholders would want to become more involved in decision-making.

To some extent, the opening and closing of salmon fisheries may become less
critical than it is at present or has been in the past. The timing of salmon fish-
eries often depends in part on the need to conserve weaker stocks co-
migrating with a target stock or species. With selective fishing, this becomes
less of an issue. '

Fishermen at the technical workshop identified a need for more fishing time to
compensate for the time it takes to release fish. They also-identified an op-

portunity to handle all fish (released and kept) better, so as to release stocks
of concem alive and unharmed and so as to produce a higher quality product
and therefore obtain a higher price. Thus, fish handling of all catch (kept and
released) is desirable but takes time-~more fishing time is required to com-
pensate.

Policy Issues

There is a need for more involvement of fishermen in the
provision of information to DFO that could be used to fine
tune time and area closures to protect stocks of concern.
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Will selective fishing license holders become more involved
in Open/Close decision? If so, how would this be accom-
plished?

How should fishing time be adjusted to compensate for the
increased time it takes to handle caught fish (released and
kept)?

FISHERY MANAGEMENT & ENFORCEMENT

Before openings, fishery managers are on the fishing grounds for pre-
opening patrols, to count gear and to observe test fisheries if they are
operating. Information from test fisheries is reported to management
biologists to assist them in assessing the number of salmon present in
the fishery and to support their recommendations for opening and
closing fisheries.

Fishery managers announce and monitor fishery openings and collect
“hailed” catch data while the fishery is in progress. Hailed catch data
are used by management biologists to monitor the progress of the

- fishery and to make recommendations to extend or close the fishery.

Fishery officers check licenses and gear, and enforce fishery regulations
and license conditions. Fishery managers announce closures and fishery
officers enforce closures and conduct clean up patrols, checking to en-
sure compliance with the closure.

After the fishery, managers collect sales slips from packer vessels and
processing plants and document pertinent information on the progress
and management of the fishery in their Records of Management Strate-
gies.

The role of fishery officers in selective fisheries conducted within existing
commercial fisheries probably would not change much as only the gear or
method of applying that gear would change from the current situation.

Roles and responsibilities of fishery managers and fishery officers in selective
fisheries conducted within existing commercial fisheries would not likely
change much. There would still be a need for the monitoring and data collec-
tion activities required to conduct a salmon fishery. Some of the data collection
role might be contracted out and paid for by license holders but this is more
likely for catch monitoring (see below) than for hailed catch data used for fish-
ery management purposes.
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Fishery managers would still need to collect sales slips and document the
conduct of the fishery, at least where independent cafch monitoring, paid for in

«. full or in part by license holders, had not been implemented.

Contracting out data collection, catch monitoring, and observer programs, paid
for by license holders, would reduce DFO fishery management responsibilities.

Policy Issues KN

Will selective fishing license holders be expected to provide
funds to support fishery management and enforcement?

What role would fishery managers/officers play in selective
fisheries in which license holders paid all/par"r of manage-
ment/enforcement costs?

What consultative/advisory/decision bodies might be needed
to plan, co-ordinate and implement management/enforcement
programs paid for by license holders?

CATCH MONITORING

Catch monitoring in commercial salmon fisheries currently relies upon
the completion of sales slips, which by regulation must be completed
by the first recipient of salmon harvested in commercial fisheries in BC.
The only exception to this policy is for direct “dockside” sales by com-
mercial fishermen selling their own catch., Vendors are required to
complete sales slips for all fish sold (to alleviate the onus falling on the
individual purchaser).

Sales slips provide catch data that DFO enters into its Qqwn catch data-
base. DFO staff enter the data from individual sales slips into the DFO
system. There is quite an exhaustive process of reviewing the data to
ensure that mistakes are corrected, so that the data is as accurate as it
can be.

Some non-salmon fisheries have begun to fund catch monitoring activi-
ties that are conducted by third parties. This occurs, for example, in
the halibut and sablefish fishery. Collection of data results in a catch
database, as with sales slips, but the financing of these activities and
who conducts them differs from the salmon fishery.

Incidental catch monitoring (ICM) has become an integral part of DFO
fishery management strategies. ICM programs are a relatively new
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management tool, having been implemented from 1994-97 independ-
ently by divisional offices (North Coast, South Coast, Fraser River).
These programs were reviewed regionally in December 1997 to identify
issues, develop uniform criteria, discuss funding and propose solutions
to common problems.

ICM programs to monitor coho and steelhead mortalities, and how
they are affected by fishing gear, have been in place in the North Coast
since 1994. The 1996 program identified that coho catches by gillnet
gear are higher at night than during the day, and that the use of Alaska
twist net reduces steelhead catch while allowing “accelerated” sockeye
catch, but also increased coho catch. ICM program managers noted
that license holders are becoming more compliant with fishery rules,
and are developing species identification and fish handling skills. Peer
pressure to comply with selective fishing rules is becoming evident.

The 1996 resuits (re: increased coho catch at night and the impacts of
using Alaska twist} in the north were confirmed in the 1997 program,
although this result was not observed in other ICM studies (eg, Area D
(Gillnet). Night closures may be a management strategy to reduce coho
_by-catch.

“Re-catch” of released species was identified as a significant problem in
the 1997 north coast ICM program. The seine fishery had to be closed
due to non-compliance with fisheries rules (ie, retention of restricted
species). ‘

Significant discrepancies were found between gillnet logbooks and
sales slips.

The following recommendations resulted from the workshop reviewing
ICM around the coast:

Q Long-term as well as short-term mortality rates need to be es-
timated.

O There is a need to re-examine mortality rates in light of im-
proved handling techniques in recent years.

Q There is a need to integrate information on mortality rates into
the management of the fishery.

L Reporting of effort and auditing of log books to provide com-
parison with sales slips should be mandatory.
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(3 Acceptance of monitors on-board should be made a condition
of license.

W Experience with log books in other fisheries {eg, shellfish and
groundfish) should be investigated to see what can be incorpo-
rated into selective fishing in the salmon fishery.

Q Effectiveness of resuscitation boxes needs to be investigated
and quantified.”™ '

Credible catch monitoring is vital to convincing all parties that the fishery is
being well managed and that conservation is being achieved.

Participants at the selective fisheries technical workshop identified the need for
more highly qualified observers and suggested that displaced fishing industry
workers could be trained and hired to do this work. Concerns might arise about
potential conflict-of-interest in such situations where unemployed former in-
dustry members are eager to retumn to work in the fishing industry.

It was also suggested that a more efficient and effective arrangement for an
observer program would be to have area-based observers responsible for all
fisheries in a given area. Observers would work on whichever fishery was ac-
tive in the area at any given time.

Catch monitoring in selective fisheries will have to include post-release mor-
talities (at least for the next 3-5 years).

Night closures were incorporated into 1998 salmon fishing plans.
Monitors/observers were made mandatory in the 1998 fishery.

Many of the recommendations of the ICM were incorporated into selective
fishing experiments in 1998.

Policy Issues
Who should pay for catch monitoring?

How can catch monitoring programs be configured to maxi-
mize credibility of resulting catch data?

What incentives could be used to get vessels "on side" re-
garding incidental catch rules and regulations?
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POST-SEASON

There is currently no clear policy on what capture data are

required?

There is a need to develop explicit policy on how incidental
catch "factors” (criteria) might be incorporated into fishery

management plans relating to opening/closing fisheries.

Monitors in the salmon fishery are not on a par with observ-
ers in the groundfish fishery. Is there a need to change the

status of salmon monitors to make them official observers?

Need to define the dimensions of monitoring programs to

ensure results are statistically acceptable in terms of pre-
specified confidence limits.

Need to explore the merits of shifting to an area-based ob-
server program.

ESCAPEMENT ENUMERATION
Different methods are used to count the number of spawning fish.

Visual counts on foot.

Aircraft surveys of spawning areas.

Mark and recapture programs.

Test fishing.

Echo sounding.

Direct observation of salmon passing counting fences.

CoopDoo

The methods differ widely in accuracy and precision. Visual surveys are
the least expensive and most often used method, but are also the least
accurate,

Selective fishing will likely increase enumeration requirements by focusing on
individual stocks and offering prospects for renewed fisheries on currently
weakened stocks once they become viable and productive again as a result of
selective fishing.

In keeping with the new policy of shared responsibility between resource man-

agers and stakeholders for sustainable fisheries, DFO can expect to see in-
creased involvement of stakeholders in escapement enumeration activities.
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This involvement will include work and funds. In exchange, stakeholders will
become more involved in management and decision-making.

Policy Issues

How might escapement enumeration change as selective
fishing becomes a full-blown reality? What type and magni-
tude of various escapement enumeration activities would be
required?

How can DFO best incorporate license holders into escape-
ment enumeration activities?

EVALUATION OF THE FISHERY

DFO currently reviews the management of salmon fisheries after the
season to evaluate the effectiveness of the management plan in
achieving DFQ’s goals for the salmon fishery. These evaluations serve in
part as input to the development and improvement of fishing plans in
subsequent years.

DFO's enforcement staff conducts its own post-season review, docu-
menting successes, identifying issues and recommendations strategies
and actions to address them.

Selective fishing experiments were conducted in 1998 to test and
evaluate selective fishing gear, techniques and methods. Detailed re-
ports are being prepared summarizing these projects and their results.

The Fraser River Sockeye Public Review Board recommended that
“DFO...and user groups institute a formalized pre-season review of
each season’s management plans and strategies, to be followed by a
post-season performance analysis.” ’

Evaluation of fisheries management after the season is an important part of
the fisheries management cycle. The move to selective fisheries has made
fisheries management more complex; at least in the short run, by introducing
significant changes to the fishery (eg, new gear, new fishing methods, new lo-
cations, new times). In time, data on the impacts of these new fisheries will be
accumulated that would allow for more standard evaluation.

Selective fishing will likely increase the desire of fishermen to be involved in
post-season evaluation of fisheries. There will be increased proprietary inter-
est, of course, but selective fishermen will also want to know how their gear is
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performing against DFO standards for by-catch, and to understand what crite-
ria must be met before they will be allowed to fish.

Policy Issues

How should selective fishing license holders be involved in
the process of evaluating fisheries?
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EVALUATION OVERVIEW

In this section we providg an evaluation of the readiness for implemen-
tation of various seine, gillnet, troll, alternative gear and recreational
selective fishing measures. This evaluation is made against the follow-

ing set of criteria:

CATEGORY ‘ CRITERIA i DESCRIPTION
Catchability Measure can successfully harvest at volumes appropriate for its fishery
Selectivity Measures is successful at avoiding or releasing alive and unharmed fish of species of
concem
Effectiveness

Species Applicability

Measure can be used to fish selectively salmon species other than coho

Geographic Mobility

Degree to which a measure can be applied at different locations in the fishery or,
conversely, degree to which a measure is site specific

Cost Capital and operating costs associated with the measure
Econarmics Viability Evaluation of ability to catch fish and cost of the measure

Labour Impact Jobs and labour costs

Manageability Measure can be effectively managed in the context pf existing fisheries and DFO

programs
- Measure can be effectively enforced in the context of existing fisheries and DFO pro-

Management Enforceability grams y g s

DFO Cost Incremental DFO costs required with the measure under consideration

Cost Recovery Degree to which the measure is amenable to cost recovery mechanisms

Knowledge Potential of the measure to identify new knowledge about the species in question
S:;grs Implementation Hurdles that a measure may face during implementation

Environmental Impacts associated with implementation of the measure (relative to existing fisheries).

For some measures, quantitative performance data is available, but in
many cases experiments in 1998 either were not completed or the re-
sults were inconclusive. As a result, the evaluation in this section is
qualitative. Comments on individual measures are based on the experi-

ence of fishermen and the DFO over the course of the past few years.
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For each sector or gear group, the evaluation of selectivity measures is
structured in three parts. First, the measures are introduced and briefly
defined, and some comment is provided regarding criteria that are
common to all measures. Second, the measures are evaluated in turn,
in a narrative discussion of the measure against the above criteria.
Third, these results are summarized for the sector, identifying the
measures ready for implementation and those holding promise for the
future.

SEINE MEASURES

The seine selectivity measures evaluated are drawn from the experi-
mentation that has gone on over the past 5 years, with particular focus
on the projects and experience gained during 1998. These selective
seine measures fall into four main groups, which correspond to differ-
ent aspects of the fishery.

GROUP MEASURE DESCRIPTION
Knotless bunts Smooth seine net webbing designéd to reduce scaling
Net modifications N Allow the escape of juveniles and small species from the net through grids
Selectiviy grids installed in the net bunt
Brailn Dip netting the catch from the seine to the deck in smail numbers to avoid
9 crushing and scaling
. . Type of brailing — uses a semi-porous brailer that keeps water around the fish
Bringing the catch | Side-purse brailing aZ they are Iiftgd from the seine net P
aboard
" Type of brailing - uses a brailer with tube through which the fish are gently
Sock brailing transferred to the sorting area
Pump transfer Uses a pump to move the fish from the net to a sorting area

Post-Capture

Sorting/Handling

To ensure the separation of non-target stocks in a manner that maximizes
post-release survival

Revival boxes

Tanks with circulating oxygenated water to help the fish revive before release

Management
techniques

Time and area closures

Opening and closing fisheries to harvest “clean” stocks and avoid stocks of
concern. opening and closing fisheries to harvest “clean” stocks and avoid
stocks of concem.

Team harvesting

Vessels harvesting in teams to reduce the pace of the fishery and provide

time for other measures, such as sorting and corect handling.

Against some of our evaluation criteria—species applicability, mobility,
labour impact, cost recoverability and environmental impact—these
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measures are more or less equivalent. All but one of these techniques
are applicable to all species (ie, they might be used to live release coho
or steelhead or any other salmon species as necessary). The one excep-
tion to this is the selectivity grid, which is size specific and would not
be useful if the non-target species were of the largest size. All meas-
ures are mobile in.the sense that they can be implemented anywhere
on the coast. g
A~

Similarly, labour impact is uniform across all seining measures. Al-
though many of these measures slow the process of seining, and so
have an impact on the overall effort required, none would necessitate
additional crew. All measures look more or less the same with respect
to cost recovery as well. And finally, assessing the incremental envi-
ronmental impact of the various measures does not set any one apart.
The measures that slow harvest rates—brailing, team harvesting, sort-
ing—could have an impact in the sense that vessels might have to run
longer, and therefore would create more emissions from internal com-
bustion engines, but this effect is thought to be small.

With these points in mind, we focus our discussion of seine measures
on the remaining criteria.

NET MODIFICATIONS

Designed effectively, both selectivity grids and. knotless webbing"

should have very little impact on overall catchability of the gear. Selec-
tivity grids do allow smaller fish to escape, but these would presumably

be fish that would have to be released after harvest anyway. In terms of

selectivity, the measures are complementary. The results of the Alberni
Inlet experiment of 1998 confirmed that grids promate avoidance se-
lectivity and knotless bunts promote post-release selectivity. Grids
were observed to allow the escape of almost all the undersized salmon,

possibly 95%. The knotless 2" mesh, meanwhile, was observed to result -

in less damage to all species.

From the standpoint of economics, there is a capital cost associated
with both net modifications. Selectivity grids are typically molded plas-
tic, approximately 2 feet by 3 feet, and four or five of them must be
sewn into the net. Knotless bunting, of course, requires that this part
of the net be replaced.

The manageability and enforceability of both measures is considered
high. Neither requires a significant deviation from the present man-

(PRHQ) Seclective Fishing PRHQ

CAN000288_0097



EVALUATION OF MEASURES o5

agement framework. And both of these measures could be accommo-
dated within the existing enforcement framework. There should be no
incremental cost to DFC from implementing either net modification.

There is likely little additional knowledge about salmon species to be
gained from the knotless webbing. Of the two, knotless webbing is
likely the easier to implement. Once the net is changed, there is little
difference in the practice of seining thereafter. The grid might require
some further education, with regards to how it is deployed, and how it
should be handled as it comes back onto the drum. There are also a
number of outstanding design questions about the selectivity grid—
colour, size, materials etc—and further work would likely lead to im-
provements.

Selectivity grids may be useful only for specific fisheries where the non-
target bycatch is smaller than the target species.

BRINGING THE CATCH ABOARD

There have been a number of tests designed to improve selectivity

. when taking the fish from the purse seine to the deck. In this section,

we look at standard brailing—vs ramping and various ‘improved’ brail-
ing methods—and the pump transfer method.

Brailing, in general, is thought to be more selective than ramping,
while imposing certain restrictions on overall catchability. Selectivity
benefits are derived primarily from the reduction of crushing, which
can occur if large purse seines of fish are pulled up using a stern ramp,
and emptied on the deck at once. Brailing also contributes to selectiv-
ity once the fish are aboard. Since a succession of smaller loads of fish
are put on deck and sorted at any given time, crew that are brailing
typically have more time to apply careful handling and sorting prac-
tices. Sock brailers and side-purse brailers are generally thought to be
the best of the range of brailers under consideration. They increase the
basic selectivity of the knotless brailer through the addition of features
(in the one case holding water in the brailer as it is lifted, in the other a
tube for easy transfer of the fish to the sorting area). In the Alberni In-
let experiments, both these brailer types were observed to virtually
eliminate scale and stress damage to the fish.

Brailing, however, does have a negative impact on overall fleet catch-

ability. Regardless of the specific brailer chosen, it slows the fishery
down, adding 30 minutes or more to a set. In this respect, it is an indi-
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rect cost to both skippers and crews, equivalent across all brailing

methods. But it is also a direct cost to vessel owners in that it requires
~ new hardware. Brailers of the various kinds under consideration cost

from $300 to $700. Compared to a hydraulic stern ramp—costing as

much as $100 thousand-——this is a relatively minor investment. In cases

where a stern ramp:is already in place, the sunk cost of that improve-

ment will have to be borne by the vessel owner.

‘\

The manageability and enforceability of brailers is considered high.
There should be no incremental cost to DFO from implementing any of
the brailer designs and little additional knowledge about salmon spe-
cies is likely to be gained from the use of brailers.

In terms of ease of implementation, brailer designs set themselves
apart from one another. The fleet is probably most familiar with the
standard knotless brailer at this point, and so it lends itself to easy im-
plementation. The other two designs are experimental, and will war-
rant further testing under commercial conditions and possibly design
improvements. Based on the Alberni Inlet experiment, however, there
is a sense that the wet brailer will be the most difficult for crews to
handle. It is the heaviest (being full of water) and in rough weather it
will swing (an issue of increasing importance, the smaller the vessel).
The standard knotless brailer avoids the weight problem by being dry,
but it will still swing in heavy weather and is likely a small degree less
selective. The sock brailer won't swing (the ‘sock’ is anchored in the
sorting box) but it is likely the most expensive of the three kinds of
brailers. Viability of the three, therefore, is likely a vessel specific issue.
It is also worth noting that, in sets of a very small number of fish,
brailing and ramping might produce similar results in terms of selec-
tivity. More experimentation is warranted here.

Pump transfer methods warrant separate discussion. Against our
evaluation criteria, this technique measures up quite differently than
brailing at a number of points. The technique is similarly selective. Ex-
perimental results from the Sechelt Nation showed no mortalities and
minimal scale loss and bruising. Overall post-release mortality rates
were similar to the Alberni seine results at under 1%,

The direct capital costs imposed on vessel owners, however, would be
significant. The Sechelt experiment involved a silkstream pump with an
arrangement of sorting tables and wet-pipe inputs and outputs. The
1998 was budgeted at over $200 thousand. We recognise this amount
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includes operating and other costs but, overall, consider the method to
be significantly less viable in the near term than brailing.

It also seems likely to present a number of difficulties in implementa-
tion were this machinery actually mounted on the deck of a seiner, and
well might not fit on the decks of smaller vessels. Familiarity with the
technique (outside aquacultural circles) is low.

PosT-CAPTURE

The selectivity of sorting and handling techniques, and the use of re-
vival boxes, is highly dependent on the crew having been instructed
and educated on correct technique. Assuming this has been done,
sorting, handling and the proper use of revival boxes—particularly
used together—are considered a very effective way of reducing post-
release mortalities of seine caught non-target species. Similar to brail-
ing, they also reduce the catchability of a vessel in a given length of
time by significantly slowing the fishery.

Proper sorting and handling practices impose no additional direct cost
on vessel owners. Revival boxes involve a small additional investment.
The viability of both measures is considered excellent (especially if the
time required to properly handie and sort fish is taken into account,
and additional time is allotted to compensate).

Both techniques can be enforced with significant additional costs, and
both could contribute to our knowledge of the species of concern by
facilitating scientific efforts such as tagging and sampling.

In terms of ease of implementation, all these measures are rated
highly. Revival boxes in particular are now somewhat familiar to the
fleet, and there is a high level of acceptance for their continued use.
Handling and sorting practices are much more dependent on education
and continued improvements.

MANAGEMENT TECHNIQUES

Team harvesting and time/area closures have positive but different im-
pacts on selectivity of the seine fleet. Time/area closures are an avoid-
ance technique, and team harvesting is a post-release selectivity tech-
nique (intended to provide individual vessels with the necessary time
to brail, sort, revive and release properly). By slowing the fishing proc-
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SUMMARY

ess, team harvest also has a direct negative impact on fleet catchability
in a given period of time. Time and area closures may or may not im-
«pact the catchability of the fleet, depending on opportunities to fish
where the target stock is separated from any stocks of concern. Typi-
cally, this will not be possible for all target stocks and therefore catch-
ability can be expected to drop. Successful post-release selectivity
measures are the only'measures that can ensure access to all target
stocks. N

Neither management technique implies higher capital cost to vessels.
Both will reduce viability somewhat by reducing catch over time.

Where these selectivity measures stand out is with regard to manage-
ment evaluation criteria: manageability, enforceability and DFO cost.
Both techniques would involve significant pre-season communication
with stakeholders, planning, and on-the-grounds changes in the way
DFO carries out its monitoring and enforcement functions.

Given that team harvesting slows the fishery, and provides time for
careful sorting and handling practices, this measure might facilitate
scientific efforts such as tagging and sampling.

Of the two, time and area closures are likely the more easily imple-
mented. The fleet is familiar with the practice, and there is little change
required in the manner of fishing once fishing does commence. Team
harvésting presents various obstacles to implementation. The process
is far less familiar to license holders at present, and the process by
which it is implemented must be open to all relevant license holders.
Wwith this in mind, further communication and education will be neces-

sary.

Of the two net modifications—knotless bunts and selectivity grids—
knotless bunts are likely the easier to implement in the short term.
Grids would benefit from further experimentation, both to educate
fishermen as to their use and inform future design improvements.

Brailing techniques improve selectivity and may be had for a modest
capital cost, but they slow the fishery significantly and work differently
under different circumstances. Brailing in rough weather, for example,
is more difficult with wet brailers than sock brailers, while the sock
brailer likely costs more. The solution in this area might involve giving
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fishermen a certain degree of flexibility in choosing a brailing tech-
nique.

Given that seiners can bring the catch aboard in very good condition,
through the use of various selectivity measures, some seiners feel that
sorting, handling, revival and release techniques are where the greatest
effort should now be focussed. This comes down to education, and the
development of a still greater conservation ethic within the fleet. Be-
yond this, these measures, particularly revival boxes, enjoy a degree of
acceptance and present few significant obstacles to implementation.

Time/area closures have been used for some years and there is accep-
tance for their continued use. Team harvesting will encounter a num-
ber of obstacles in implementation. It requires significant changes in
DFO’s management and enforcement practices and, therefore, more
communication, planning and staff resources must be committed.
Team harvest is generally agreed to slow the fishery (and provide an
opportunity to sort, handle, revive and release correctly) but there
must be a perception of open access to all relevant license holders.
Given the need to slow the fishery to apply proper handling and release
techniques, team harvesting may offer one of the easiest methods to
. implement to achieve a slower fishery.

GILLNET MEASURES

The gillnet selectivity measures evaluated are drawn from the experi-
mentation that has gone on over the past 5 years, with particular focus
on the projects and experience gained during 1998. These selective
gillnet measures fall into four main groups, which correspond to differ-
ent aspects of the fishery.

First, some general evaluation comments. The only measure that would
appear to avail itself to special consideration regarding cost recovery is
the cost of mounting courses to train crew in correct release tech-
niques. Otherwise, there are no advantages among measures in terms
of cost recovery.

Similarly, with the exception of release techniques, all gilinet selective
fishing measures evaluated in this section rate highly in terms of ease
of implementation. Release techniques require a high degree of aware-
ness and education, possibly including a mandatory course in fish han-
dling for all licensed fishermen.
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GROUP § MEASURE DESCRIPTION
Managing for Time anderea closures ((:)epr(ra‘nmg and closing fisheries to harvest “clean” stocks and avoid stocks of con-
avoidance - - -
Daylight fishing Opening fisheries only during daylight hours
Alaska Twist net A relativel}' new kind of net constructed of 6 strands.
Tooth net ;ﬁ; designed t_o‘fzatch salman by entangling their teeth and jaws rather than their
Gear Mesh size Size of openings in net adjusted to select catch by size of fish,
I . Suspending net below the surface to allow non-target species migrating near the
Modifications Weediines surface to pass over the net without being tangled or gilled
. Multi-panel nets combine mesh size and web characteristics of different kinds
Mum-p?nel nets into a single net.
Net length Altering length of net to affect catchability and facilitate shorter soak times
Hang ratio Amount of webbing hung on a given length of corkline.
Fishing o )
Techniques Set pattem Shapek of the net once it is set in the water.
Soak time Amount of time a gillnet is in the water before the fish caught in it are harvested
Handling and SortingHandling Separation of non-target stocks in a manner that maximizes post-release sur-
release vival
practices Revival boxes Tanks with circulating oxygenated water to help the fish revive before release

No discernible environmental impacts were found to accompany ény of

the gillnet selective fishing measures evaluated herein.

TIME/AREA CLOSURES

Time/area closures are used to close areas where non-target species of
concern are present in sufficient numbers. By closing the fishery, target
and non-target species are allowed to pass by. Thus time/area closures
are generally very poor in terms of catchability of target species and
excellent in terms of selectivity of non-target species. In some cases it
may be possible to “make up” some of the catchability lost due to clo-
sures if the fishery can be re-opened at a different time and location
when non-target species are no longer present.

Time/area closures are a key selectivity measure for gillnets because, at
least to date, selectivity of gillnet gear has been based primarily on
avoidance of threatened stocks more than releasing caught fish alive
and unharmed. In 1998, time and area closures proved very effective
for gillnets in avoiding coho. Time and area closures can be enhanced
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by involving fishermen in monitoring coho abundance and providing in-
formation to DFO as a means of keeping the gillnet fleet away from
threatened stocks.

Time/area closures are highly effective for avoiding any species. All that
is required is monitoring fisheries for presence of species of concern.
The effectiveness of time/area closures for any species can be enhanced
by including license holders in the monitoring process.

Time/area closures could be used anywhere around the coast or in-
rivers as a selectivity measure. However, mobility of some of the in-
river small boat fleets may be severely limited.

There is no direct capital or operating cost consequence of time/area
closures to license holders; neither is there any impact on the amount
of labour required in the fishing operations of license holders (apart
from increased labour that may be required for proper handling of non-
target species that must be released, but this is independent of the
type of selective fishing measure).

Time/area closures are considered to be highly manageable and en-
- forceable from DFO's perspective because these measures have long
been a principle fishery management tool.

Time/area closures may appear to improve DFO's and license holders’
understanding of migration routes and timing, but such information is
not transferable over seasons. Migration timing and routes are uncer-
tain and variable from year to year, and timing appears to be changing
over time (ie, trending). In any event, it is not conceivable that
time/area closures would be implemented based on pre-season knowl-
edge without in-season monitoring and test-fishing to determine pre-
cisely whether fish of concern (target or non-target) are present in a
given area at a given time.

DAYLIGHT FISHING

Daylight fishing performs moderately well in terms of catchability of
target species. Some complaints have been voiced over the unsuitabil-
ity of daylight fishing to in-river fisheries (eg, Skeena) because of the
need to fish tides. More work is needed to document the effect of day-
light fishing on harvest of target species. Daylight fishing in 1998 was
not contrasted with nighttime fishing to assess its impact on catch of
target species. '
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Several studies have shown that daylight fishing is effective in terms of
selectivity for non-target coho. This is believed to be based on the rela-
<ively good eyesight of salmon species that hunt, such as coho and chi-
nook, but presumably would not work {as) well on salmon species that
do not hunt (eg, chum).

*

Daylight fishing is only*applicable to species with good eyesight that
can take advantage of the light to avoid fishing gear.

Daylight fishing is highly mobile in that it can be applied anywhere ex-
cept in conditions where visibility in the water is reduced for reasons
other than lack of light. Thus, daylight fishing might be less applicable
to some river fisheries if there is turbulence causing sediments to ob-
scure visibility.

ALASKA TWIST

Alaska Twist is a 6 strand net that is much stiffer and bulkier than the
standard 30 strand net that has been used in BC for many years, but
more visible than a monofilament (single strand) net. Currently Alaska
Twist is not standard in BC coast-wide. In 1998, its use was permitted
in Area D between June 29 and September 15 as a condition of license
(ie, for the sockeye fishery in Johnstone Strait). In the north, use of
Alaska Twist was permitted as a condition of license in Areas 1, 3, 4, 5
and 101-7.

Alaska Twist would be expected to be applicable to any species and at
any place fisheries are conducted.

The need to purchase new web would impose a capital,cost on license
holders but no incremental operating costs would be expected. These
costs may be offset to some extent by the fact that Alaska Twist is
tougher than standard webbing and easier to use (eg, it is easy to deal
with if the net accidentally encounters weeds).

Alaska Twist would be highly manageable and enforceable as web char-
acteristics are currently used as management tools (eg, banning of
monofilament net), There is some cost to checking nets and gear but
no incremental cost to DFO as these activities are already required. On-
board observers would reduce DFOQ’s cost but increased operating
costs for license holders if they were required to bear the cost of the
observer program.
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TooTH NET

MESH SIZE

Tooth net is designed to catch salmon by entangling their teeth and
jaws rather than their gills. Tooth net has a smaller mesh size to pre-
vent gill damage, and a loose hang ratio to facilitate entanglement, and
may also be combined with shorter soak times to maximize survival of
non-target species.

Experiments have demonstrated that tooth net can be effective at
catching target species while at the same time allowing live release of
non-target species with minimal harm. Tooth net, through initial stud-
ies, indicated its effectiveness in fisheries targeting chum salmon co-
migrating with non-target steelhead, chinook and coho. Further ex-
periments are required to prove this selective fishing measure for ef-
fectiveness in regular commercial fisheries with these or other species.
Tooth net can be used coast-wide.

License holders must bear the capital cost of acquiring new net, of
course, but otherwise there are no incremental cost implications. No
additional labour is required apart from that necessary for proper han-

- dling and release of non-target species, which is not specific to this

selective fishing measure. As tooth net may be less effective than a
standard net at catching target species, it may be necessary to extend
fishing time to compensate. Tooth net provides a higher quality catch
than a gilling web as there are very few net-marks on salmon caught
with a tooth net, resulting in a higher quality fish and therefore a
higher landed price.

Tooth net should be highly manageable and enforceable, although it
requires gear and net checks (which enforcement staff conduct at pres-
ent to ensure compliance with current gear restrictions). There would
be no significant incremental costs to DFO of implementing tooth nets
as a selective fishing measure.

Different mesh size is used to target species of different size. Mesh size
may be used to increase catchability or selectivity. Mesh size is most
often combined with other selective fishing measures (eg, tooth net,
multi-panel nets).
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WEEDLINES

Tailoring nets to target species or species of conservation concern by
adjusting mesh size is a proven measure for increasing catchability and

-selectivity. Varying mesh size is applicable to all species and in all areas
of the province.

This measure requires purchasing netting with the desired mesh size.
The appropriate mesh could be different for each species of concern,
resulting in significant %apital costs. Incremental operating costs are
zero and no additional labour is required. Mesh size has long been
used to increase the catchability of nets and is considered an economi-
cally viable measure.

Mesh size, being an often used gear restriction in previous years, is
considered to be both manageable and enforceable. No incremental
DFO costs are incurred in using this measure. It is not given to cost re-
covery in any unique way.

Mesh size would be very easy to implement but offers no additional
benefits in terms of knowledge or environment.

A weedline suspends a net below the surface {corkline) to allow non-
target species migrating near the surface to pass over the net without
being tangled or gilled.

Weedlines are one method of making gillnets selective while main-
taining catchability of target species (ie, without closing the fishery en-
tirely, which reduces catchability of target and non-target species to
zero). .

Weedlines have proven highly effective for avoiding steelhead. Experi-
ments show great promise for harvesting chum while avoiding steel-
head and coho.

Weedlines have proven their ability to catch sockeye and chum while
avoiding steelhead, chinook and coho. They would be less useful in
fisheries where non-target species swim more deeply than target spe-
cies. Other specific configurations have yet to be tested.

Geographical mobility of weedlines is high. This selective fishing tech-
nology could be used around the province.
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MULTI-PANEL

There could be a small cost to license holders for additional gear re-
quired to implement weedlines. No incremental operating cost has
been identified.

Weedlines rate well in terms of manageability and enforceability. As
with any selective fishing measure affecting gear, enforcement requires
checking gear for compliance. As this is already an enforcement task
that must be carried out by DFO, incremental enforcement costs at-
tributable to the use of weedlines or other selective fishing measures
that affect gear are not expected to be significant.

NETS

Multi-panel nets combine mesh size and web characteristics of differ-
ent kinds into a single net. Their purpose is to maximize harvest of tar-
get species while minimizing capture of non-target species and allow-
ing non-target species caught in the net to be released alive and un-
harmed. Multi-panel nets have been successfully combined with tooth
net and weedlines.

. Various combinations of multi-panel nets have been tested with in the

past 3-5 years with some success. Multi-panel nets have proven effec-
tive in harvesting chum salmon with excellent survival rates on non-
target species. Survival of non-target species is particularly good when
tooth net is used in panels aimed at non-target species. Each combina-
tion of target and non-target species requires development of new de-
signs for multi-panel nets based on the characteristics of the species of
interest.

Applicability of multi-panel nets for different species and different ar-
eas of the coast remains to be proved up via experimentation.

Multi-panel nets could increase capital costs to license holders who
might be required to purchase new netting and construct new multi-
panel nets. No incremental operating cost is expected.

Manageability and enforceability of multi-panel nets should be high as
net characteristics are already used as fishery management tools, so
DFO is already required to create gear regulations and check to ensure
that license holders complying with them. No significant increase in
DFO costs is anticipated for multi-panel nets,
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NET LENGTH

HANG RATIO

Net length is directly related to catchability: as net length is shortened,

catchability falls. This could reduce a license holder's total catch and
revenue. Some amelioration of this impact might be obtained by
lengthening the duration of the fishery.

By facilitating shorter seak times, shorter nets improve selectivity of
non-target species by improving survival rates of non-target catch that
is released. Shorter nets are applicable to all species and to all areas of
the coast.

License holders could reduce costs by saving on net purchases. License
holders nets in excess of length restrictions could be used as replace-
ment nets thereby deferring the need for purchasing new nets. No op-
erating cost impacts of net length restrictions are expected although
fishermen may have to work harder to pick their nets at more frequent
intervals. More labour might be required but when the need for addi-
tional crew to accommodate proper handling procedures for non-
target species to be released is taken into account, no incremental la-
bour requirement is anticipated.

Net length would be both manageable and enforceable as a selective
fishing measure, DFO already has gear restrictions of various kinds in
place and is therefore already promulgating appropriate regulations
and carrying out necessary inspections of gear for compliance with re-
strictions.

Hang ratio is the amount of webbing hung on a given length of cork-
line. A higher hang ratio (ie, more web per foot of corkline) results in a
baggier net. Hang ratios in the gillnet fishery usually hover around 2:1.
Hang ratios are often combined with other selective fishing measures
(eg, tooth net, soak time).

Experiments in 1998 indicated that hang ratio is not a significant factor
in post-release mortality if soak time is short (ie, 30 minutes). At higher
soak times (eg, 60 minutes) a hang ratio of 2.15:1 was shown to be su-
perior to both higher and lower hang ratios (ie, 2:1 and 2.3:1). For the
2.15:1 hang ratio, soak time was not a significant factor. High hang ra-

(PRHQ) Seclective Fishing PRHQ

CAN000288_0109



EVALUATION OF MEASURES 107

tios have also been used in past experiments that proved successful
(eg, 1996 Fraser River modified gillnet study).

Hang ratios combined with other selective fishing measures can be
quite successful in catching target species while permitting live release
of non-target species. Hang ratios are applicable to all species and
could be implemented in different locations.

License holders could incur incremental capital costs of purchasing ad-
ditional web if hang ratios are increased but there should be no impact
on operating costs. Economic viability would not be expected to be
significantly impacted and could even rise if catchability were improved
sufficiently.

Hang ratios are considered to be both manageable and enforceable. No
significant impact on DFO costs is anticipated as staff are already com-
mitted to enforcing gear restrictions.

SET PATTERNS

SOAK TIMES

_Set patterns refer to the shape of the net once it is set in the water.

Gillnets are traditionally set in a straight line but experiments have
been done with “S-shaped” patterns, usually in combination with high
hang ratios and tooth net where the objective is to entangle fish by
their teeth and jaws rather than by their gills.

in combination with other selective fishing measures, set patterns can
contribute to effective selective fishing. They are applicable to all spe-
cies and all areas.

No incremental costs are anticipated and economic viability should
therefore remain unchanged.

This selective fishing measure is considered to be both manageable and
enforceable, and no significant DFO cost is foreseen.

Soak time refers to the amount of time a gillnet is in the water before
the fish caught in it are harvested. Shorter soak times contribute to
selectivity by facilitating faster release of non-target species caught in
the net, thereby increasing survival rates. Shorter soak times may also
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contribute to improved quality of retained target species if combined
with improved handling techniques.

Shorter soak times should not affect total catch but can contribute to
improved selectivity. This selective fishing measure can be applied to
all species and in all areas.

There is no capital costsimpact on license holders. and therefore eco-
nomic viability is likely to remain unchanged. More labour might be
needed but it is more likely the case that more work would be done by
the existing crew. :

Shorter soak times are considered to be manageable and enforceable
by DFO. No significant incremental DFO cost is anticipated. However,
labour and/or the resultant reduced fishing time may be a factor.

RELEASE TECHNIQUES

Release techniques refer to how non-target species are handled and
how they are released (eg, in the water or after transfer to a resuscita-
tion box). :

Release techniques are focused on proper handling of non-target spe-
cies to maximize survival after release. Once the time is taken to prop-
erly handle fish, however, the opportunity is created for improved han-
dling of target species with resulting higher quality product and possi-
bly improved prices. New markets may even be tapped if fish are prop-
erly handled.

Proper handling techniques can be applied to all specigs and in all ar-
eas of the coast.

License holders will experience no incremental direct (capital or oper-
ating costs) but more time will be required to properly handle fish. If
the fishery is not extended, this could result in reduced catch and
revenue. This could be offset by extending the duration of the fishery.

Crew size may need to be increased to facilitate proper handling of
catch, the more so if improved handling is extended to target as well as
non-target species. In the former case (non-target species), cost may
rise. This might be offset by extending the duration of the fishery to
maintain or even increase total catch. In the latter case (target species),
license holders can be expected to weigh the revenue and cost implica-
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tions and decide for themselves whether to attempt to improve the
quality of their catch by changing their handling practices.

Proper handling and release techniques are manageable but could be
difficult to enforce on all vessels and at all times other than by a uni-
versal observer program. Once released fish are returned to the water,
there is no evidence for DFO to assess handling and release techniques
of individual crews.

Widespread introduction of prescribed handling techniques would re-
quire considerable education and training. This could generate in-
creased costs to DFO or to license holders and fishermen if they are re-
quired to pay for their own mandatory training. This latter case repre-
sents one of the few situations where selective fishing measures seem
to lend themselves to cost recovery initiatives.

REVIVAL BOXES

‘Revival, or resuscitation, boxes are used for temporarily holding non-
target species that are too stressed to release immediately back to
" ocean or river.

Revival boxes have been demonstrated to be very effective in increas-
ing survival of non-target species in some cases. In the gillnet fishery,
the relative merits of immediate in-water release (ie, without taking the
fish on-board) and revival tanks are still not clear and need further
work. Revival boxes are applicable to all species and could be used in
all areas.

License holders have already incurred new costs to purchase revival
boxes which were made mandatory in the 1998 fishery. There is no in-
cremental operating cost or labour requirement although revival boxes
do increase the amount of time required to complete a set. This work
can be done by the existing crew.

Experience with revival boxes indicates that they are both manageable
and enforceable. This selective fishing measure imposes no new incre-
mental costs on DFO.
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SUMMARY

Gillnet measures can be grouped in four categories: (1) management
measures designed to increase fleet selectivity through avoidance; (2)
gear modifications designed to reduce post-release mortality; (3) tech-
niques for deploying the gillnet in the water, and; (4) handling and re-
lease practices designed to reduce post-release mortality. We examine
each of these in terms of their readiness for implementation.

Management avoidance techniques are the primary tool for increasing
the selectivity of gillnets. Time/area closures have been particularly ef-
fective. They involve no additional cost to the fleet, or to DFO, for
whom time/area closures have always been a principal technique for
managing fisheries. In 1998, time/area closures were used more inten-
sively, in some cases in conjunction with input from fishermen on the
grounds of information on presence or absence of fish in given loca-
tions at particular times. The technique is therefore considered to have
a high readiness to implement.

Daylight fishing is also considered effective in terms of selectivity for
coho, but it may not be for species that do not hunt, and it has an as-
yet undetermined impact on gillnet catchability of target stocks. For
these reasons, its readiness for implementation is considered less than
time/area closures. Further experimentation would clarify the useful-
ness of this measure.

Gear modifications include the use of Alaska Twist, tooth net, mesh
size, weedlines, multi-panel nets, shorter nets and different hang ra-
tios,

Of these measures, Alaska Twist, tooth net, mesh size, weedlines and
multi-panel nets are the readiest for near-term implementation for
coho and steelhead conservation. These measures have benefited from
the greatest amount of testing, and have shown positive results. Some
capital cost is imposed on the vessel owner in each case, but incre-
mental enforcement and management costs are thought to be low.
There is growing familiarity with these measures based on experiments
carried out in the past five years. With these points in mind, this group
of net modifications is rated high in terms of readiness for implementa-
tion for coho and steelhead selectivity, but will benefit from further
testing in the case of other non-target species.
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Hang ratio experiments have also been carried out in recent years, and
this year. The results have been mixed, but there is some indication
that, at longer soak times, the prevailing industry standard of 2:15:1.0
resulted in the highest selectivity. In general, the hang ratio must be
considered along with other gear modifications and fishing techniques
being used.

Shorter nets do not increase selectivity themselves, unless used to fa-
cilitate shorter soak times. These are discussed below.

Fishing techniques for evaluation include the use of different set pat-
terns and the use of shorter soak times. Both of these measures, par-
ticularly in conjunction with other measures (such as gear modifica-
tions and changes in handling practices) have been observed to con-
tribute to gillnet selectivity. Shorter soak times might even contribute
to the value of catch by increasing landed quality. Neither measure has
a significant cost impact on license holders or DFO. Although further
study might be rewarding, particularly in terms of identifying which set
of measures works best together, both these measures are rated high
in terms of readiness for implementation.

Handling and release practices are the last opportunity for a vessel to
have a positive impact on selectivity before the non-target fish is back
in the wild,

Careful handling is thought to improve the chances of post-release sur-
vival by minimizing trauma and scaling. It can also have a positive ef-
fect on catch value by increasing the quality of landed fish. If a range of
new handling procedures were mandated, however, the impact on op-
erating costs of license holders, and on DFO's enforcement costs,
would be uncertain. It is thought that significant communication and
education would be necessary before implementation.

Revival boxes are thought to have a positive impact on selectivity in
some cases, but in the gillnet fleet further experimentation is needed
to compare this measure with immediate water-line release. If the
measure were proven effective, it is highly implementable in other
ways: the cost is low (many gillnetters already have survival boxes), and
the manageability and enforceability of the measure is high.
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TROLL MEASURES

“The troll selectivity measures evaluated are drawn from the experimen-
tation in the recent past with particular focus on the projects and expe-
rience gained during 1998. These selective seine measures fall into
three main groups, \;vhi.ch correspond to different aspects of the fish-

ery.

A3

|  erOUP | MEASURE | DESCRIPTION

:'z:)ri\gg;r::% for Time and area closures’ oOfpf;igg rra:md closing fisheries to harvest ‘clean” stocks and avoid stocks
Barbless hooks Crimp barb to reduce damage to hooked fish

Gear modifications Large plugs hOg:{:ize plug lures to minimize damage to fish caused by swallowing
Depth release hook covers | Exposes hook only once it reaches desired depth (of target species).
Dipnets Use of dipnets to transfer fish from water to revival tanks.

Han d]ing and release | Release Techniques E::t‘ \g:hniques for freeing fish from hook so as to maximize post-release

practices -
Revival boxes Tanks with circulating oxygenated water to help the fish revive before

release

TIME/AREA CLOSURES

Time/area closures prevent harvesting of target and non-target species
and are therefore rated poor in terms of catchability but excellent in
terms of selectivity (ie, survival of non-target species by avoidance or
live release). The cost of complete selectivity is zero catch.

Time/area closures are applicable to all salmon species and in all areas
of the province. time/area closures are one of the oldest measures used
to manage fisheries, selective or otherwise.

There are no incremental capital or operating costs to license holders;
indeed all operating costs are reduced to zero. With zero catch, but
capital costs already incurred, time/area closures are a poor selective
fishing measure in terms of economic viability.
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Closures are easily managed and enforcement, given that they have
been widely used by DFO to manage fisheries. No incremental DFO
costs are anticipated.

BARBLESS HOOKS

Recent experiments have demonstrated that catch of non-target spe-
cies is not adversely affected by use of barbless hooks. Unfortunately,
experimental results indicate that survival of non-target species, while
slightly lower with barbless hooks, is not statistically different than
with barbed hooks. Barbless hooks are applicable to all species and all
areas.

There is no significant incremental cost to license holders of using bar-
bless hooks and, given minor impacts on catchability, this selective
fishing measure would have no impact on economic viability. No addi-
tional labour is required to implement barbless hooks (which were
mandatory in 1998).

Barbless hooks are both manageable and enforceable from DFO's per-
" spective. There is no incremental cost to DFO.,

LLARGE PLUGS

Barbless hooks do not lend themselves to any cost recovery measures.

A plug is a lure (typically a fake herring). The plug lure is constructed so
that it spins through the water when trolled behind a fishing vessel,
imitating the movement of a wounded herring. One or two hooks (sin-
gle or tandem rig) hooks are attached to the plug that snag the fish
when it strikes the lure. If the plug is large, the fish is less likely to get
its mouth all the way around the lure and will therefore be more likely
to be snagged in the outer mouth area. If the plug is small, the fish will
be more likely to swallow it, thereby sustaining gill damage or incur-
ring serious bleeding often associated with deep mouth wounds. Thus,
plug size is thought to be directly related to post-release survival rates.
Catchability of a large plug is, for the same reasons, thought to be
somewhat lower than a smaller plug: fish that swallow a lure don't get
away.
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The impact of large plugs on catchability and selectivity needs further
testing to prove effective. Large plugs are applicable to large (adult)
«fish but should otherwise be usable around the province.

License holders could incur some minor capital costs for new gear but
operating costs would remain unchanged. Impact on economic viability
is unknown (more testing is required) but would be expected to be mi-
nor (so long as catchability is not significantly reduced). No additional
labour is required to implement this selective fishing measure.

Large plugs are a gear restriction. DFO manages and enforces a variety
of gear restrictions every year, thus no significant manageability or en-
forceability problems are anticipated. There would be no significant in-
cremental cost to DFOQ. Large plugs are not especially suited to cost re-
covery measures.

DEPTH RELEASE HOOK COVERS

Depth release hook covers are simply an idea at this time. They were
rejected by the DFO/MoF evaluation team in july as being unenforce-
able. They are unlikely to be the subject of further investigation in the
foreseeable future.

If depth-release hook covers were to be considered further, they would
require design and field testing before their impacts on catchability and
selectivity would be known with sufficient certainty. This selective
fishing measure would be applicable province-wide to species that tend
to swim at greater depths.

License holders would incur some minor incremental gapital costs for
purchase of new gear. Impacts of depth release hook covers on eco-
nomic viability would not be expected to be significant but more work
would need to be done to assess impacts on catchability and conse-
quently on economic viability. No additional labour would be required
to implement this selective fishing measure.

This selective fishing measure was rejected as being unenforceable.
This could translate into unacceptable costs to DFO should depth-
release hook covers be recommended as a selective fishing measure for
the troll fishery. They are not considered especially amenable to cost
recovery.
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DIPNETS

Use of dipnets to transfer hooked fish from the water to revival tanks
would have no impact on catchability but could improve post-release
survival of non-target species. More work is needed to improve under-
standing of the potential contribution of dipnets to successful selectiv-
ity. Dipnets would be applicable to all species and in all areas of the
coast.

License holders would incur incremental capital costs to purchase di-
pnets but these would not be large. Impact on economic viability is
therefore expected to be minimal. No additional labour is required to
use dipnets.

Dipnets would be both manageable and enforceable, and would not in-
cur additional costs for DFO. Dipnets are not particularly amenable to
cost recovery. They could be easily implemented in the commercial
troll fishery.

RELEASE TECHNIQUES

Release techniques (in-water vs from tanks) need more work to assess
impact on post-release survival. They have no impact on catchability.
Release techniques are applicable to all species and in all areas of the
coast,

There are no cost implications of using proper release techniques and
therefore no impact on economic viability. Additional labour might be
required to implement any release techniques but the focus here is on
the relative merits of alternative release techniques and no differential
labour impact has been noted between alternative release methods.

Release techniques are manageable but universal application could be
difficult to enforce. Observers would significantly improve monitoring
of correct release techniques. Release techniques could be subject to
mandatory training and certification. Course costs could be recovered
by charging license holders and crew for courses. Successful comple-
tion of an approved course on release techniques could be made a
condition of license.
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REVIVAL BOXES

SUMMARY

-Revival, or resuscitation, boxes are used for temporarily holding non-
target species that are too stressed to release immediately back to the
ocean. ‘

The full impact of revival boxes in the troll fishery still requires some
further experimental woyk to establish. The relative merits of immedi-
ate in-water release (ie, without taking the fish on-board) and revival
tanks also need to be investigated. Revival boxes are applicable to all
species and could be used in all areas.

License holders have already incurred new costs. to purchase revival
boxes which were made mandatory in the 1998 fishery. There is no in-
cremental operating cost or labour requirement although revival boxes
do increase the amount of time required to complete a set. This work
can be done by the existing crew.

Experience with revival boxes indicates that they are both manageable
and enforceable. This selective fishing measure imposes no new incre-
mental costs on DFO.

Test results from experiments with barbless hooks have shown a small
improvement in post-release mortality. Time and area closures, like-
wise, are generally considered to have a positive impact on selectivity.
Both these measures have been tried in the troll sector over the course
of a number of years. There is fleet familiarity with them and minimal
management or enforcement obstacles to implementation. These two
selectivity measures, as a result, are readier for near-term implementa-
tion than the others under evaluation.

Plug modifications and use of dipnets are all seen as possible, even
likely, to improve post-release survivability of non-target species. Each
of these measures is also amenable to implementation given that vessel
capital and operating costs, and incremental DFO- costs, associated
with each are low. Further testing in each cases is needed and justified.

Depth release hook covers were rejected as being unenforceable. They

are unlikely to be the subject of further investigation in the foreseeable
future.
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Handling and release techniques, and revival boxes, need more work to
assess their impact on gear selectivity. They also pose greater potential
enforcement problems. It may be necessary to consider different ways
of implementing the measure and motivating compliance. A handling
certificate might provide one solution.

ALTERNATE GEAR MEASURES

FISH TRAPS

Alternate gears are drawn from history, and from experience with what
has worked in more recent times. Alternate techniques evaluated for
readiness for implementation are listed and defined below:

MEASURE DESCRIPTION

Fish traps Floating and stationary net cages

Fish wheels In-river devices for scooping the fish live from the water
Beach seines Seine nets pulled by hand onto the shore

Fish weirs Systems of fences that trap fish for selection and harvest
Dip nets A single net on a pole

Reef nets Set in front of migrating fish and lifted from the water

Well designed fish traps can be very selective and can be used to re-
lease virtually any species. Traps are used extensively in other parts of
the world and in some locations catch considerable quantities of fish
(eg, in Japan about one-half of up to 40 million salmon are caught by
trap).’

The ability of traps to catch fish is highly site and design specific. A trap
working well in one site might not be transferable to another. Of the
various experiments in the past few years, catchability rates have varied
widely, but in 1998 most catch rates were low due to some combina-
tion of design problems, lack of experience, tide fluctuations, water
depth, predation and low abundances coast-wide and especially at the
time experiments were conducted. As a result of these factors, and be-

' Curry (1998b).
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FISH WHEELS

cause traps are site selective, the overall effectiveness of a trap cannot
be known until it is installed and operated for a number of years.

Capital costs range from $5-25 thousand for floating traps, and $15-100
thousand for stationary ocean traps. Operating costs also vary, de-
pending on the complexity of the trap and the crew required. Despite
historic successes, a long period of time has passed since there was
wide spread knowledge «f trapping techniques and good trapping loca-
tions. As a result, today (with catchability unknown at any given loca-
tion) it is very difficult to predict the likely economic viability of a pro-
posed operation without experimenting.

Traps present major management challenges, requiring consideration
of issues such as licensing, allocation and enforcement. The likely im-
plementation cost to DFO would be high. A trap is a discrete operation,
and DFO should be able to quantify its incremental costs and achieve
cost recovery more easily than with fleet wide measures.

The ease of implementing traps will vary widely by group and location.
Some First Nations have a long history of experience with traps, and
have been able to pass down expertise from generation to generation.
Other groups and individuals would have to learn the peculiarities of
their chosen site, and of the gear itself, before their efforts might be
rewarded. Traps are conducive to tagging, enumeration and sampling
activities.

Fish wheels, like fish traps, can be highly selective regardless of the
species involved. Their ability to release fish in good.condition after
capture has been demonstrated in a number of different experiments,
in both the north and the south. The ability of a given fish wheel to
catch fish in large numbers, however, is highly site specific. Water.clar-
ity, water depth-and current, floating debris, shoreline configuration
and shore access all contribute to the success or failure of a wheel.

Since different site characteristics will require quite different wheel
characteristics, costs vary widely from $10-40 thousand. Economic vi-
ability, in part as a result of this, is difficult to predict without testing.

Fish wheels present major management challenges, requiring consid-
eration of many issues such as licensing, allocation and enforcement.
The likely implementation cost to DFO would be high. Fish wheels are
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discrete operations, and DFO would have the ability to quantify its in-
cremental costs associated with a given wheel. For this reason, cost re-
covery might be easier than with fleet-wide measures.

The ease of fish wheel implementation will vary widely by group and
location. Those with expertise and good sites will be able to implement
fish wheels more easily than other groups. There has been extensive
experimentation in the past five years, however, and the community
body of knowledge, province-wide, is growing. The wheel is a live-
capture technique well suited to assisting with tagging, enumeration
and sampling activities, and might throw off knowledge benefits as
well.

BEACH SEINES

FISH WEIRS

Beach seines can be very selective across species, although this will
vary from operation to operation. Beach conditions, education in han-
dling practices, the presence or absence of revival boxes, and the

_method by which the beach seine is pulled ashore (power vs. manual)
_all have an effect on the survival of non-target species. Like other alter-

native gears, their catchability is highly site specific, dependent on
beach and river-bottom characteristics, primarily.

A beach seine can cost up to $10,000 and take 6-10 people to operate.
It typically requires a herring skiff or similar vessel ($30,000) to deploy
the gear in a river. Economic viability will depend on the amount of fish
that can be captured at the location in question, and also on the quality
of these fish (since beach seines are typically used in-river),

Beach seines offer some of the same management challenges as do fish
traps and wheels. They raise the same issues of licensing, allocation
and enforcement, and lend themselves to cost recovery in the same
fashion. Certain First Nations have a long acquaintance with beach
seine operations, and in these instances, implementation would be
somewhat easier. There is a potential environmental impact on river-
bottom species from using beach seines, but this has not been the
subject of much recent formal study.

Fish weirs can be a highly selective means of live capture. They are not
species specific, but site specific, requiring unique design for any given
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DIP NETS

spot. Assuming the site lends itself to the construction of a weir, these
fences typically have high catchability.

Weirs cost from $6-10 thousand to build and require 2-4 people to op-
erate. In a suitable site, weirs are likely to be economic viable, although
fish quality will remain a factor in the value of fish sold from in-river lo-

cations.

Y .
Similar management issues arise with weirs as with other discrete se-
lective gears—licensing, allocation and enforcement—and their ame-
nability to cost recovery is high.

Weirs are particularly useful in enumerating escapement to different
river systems, and could be used to help with tagging and sampling ef-
forts. Environmental impacts are thought to be limited.

Dip nets are a highly selective method of removing fish from passing
river waters. In good water conditions, and assuming operators know
the appearance of the different species, they can avoid encounters with
non-target species entirely. Even if a non-target fish is captured, it can
be quickly released. This technique has proven itself to have very high
catchability, particularly when used in narrow channels or at counting
fences.

Dip nets are not expensive—a dip net is estimated to cost $100—and
thus are very likely to be economically viable in the right locations.

Dispersed, new dip net operations would present the same manage-
ment issues as traps, wheels and beach seines. In practice, however,
dip netting is frequently implemented at existing DFO counting fences
{eg, the Babine fence and the Morristown Canyon fish ladder). Regard-
ing enforcement, there would be high costs to monitor a dip net fish-
ery because many individuals would be fishing in many locations. To
the extent that there are incremental costs to DFO in mounting a dip
net operation, the measure is as amenable to cost recovery as other al-
ternative gear types.

Environmental impacts of the dip net are very low.
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REEF NETS

SUMMARY

There is somewhat less experience in BC with reef nets than with other
alternative gear types. Where this expertise is found (eg, Washington
State) the technique can be highly effective and selective. Experiments
from this year in BC, however, were inconclusive. Like other alternative
gear measures, reef nets are applicable to all species but are very site-
specific. Tide and current conditions are particularly crucial to success.

Costs can vary widely depending on the type of vessels and the number
of crew used, but at the low end, a single net with leads, two vessels
with outboard power, and two people are required.

Similar management issues arise with reef nets as with other remote
selective gears—licensing, allocation and enforcement—and the ame-
nability to cost recovery is high. Reef nets are likely not as useful as
other measures in enumeration, tagging and sampling, given that they
take place at sea and non-target species are typically released immedi-
ately at capture and not held. Environmental impacts of the technique
are thought to be limited.

The alternate measures evaluated in this section look very much the
same in some respects. They each hold high promise for selectivity and
applicability to all species, while being highly site-specific and depend-
ent on the unique characteristics of their site for catchability.

Costs range from very low (dip nets) to very high (some stationary fish
traps), and in every case some capital and incremental labour invest-
ment is involved. Economic viability—with the exception of dip netting
at known sites—is very difficult to predict without experimentation.

Each measure presents challenges to management in the areas of li-
censing, allocation and enforcement. However, insofar as these meas-
ures are implemented in discrete operations at known sites, they are
more amenable to cost recovery than would be the case with some
fleet-wide measures.

Ease of implementation depends, again, on the site and people in ques-
tion. Where there is local expertise and an appropriate local site, these
measures will be the easier to introduce. Dip nets are probably the
easiest in this regard, being suitable in a wide range of sites and well
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known to many First Nations in the north and south. Reef netting and
fish trapping probably require the greatest amount of continued test-
«ng.

RECREATIONAL MEASURES

Recreational selectivity- lneasures are drawn from experimentation of
fishermen and DFO, with a focus on measures that have been tested in
recent years. Measures over this period have tended to fall into two
groups, management measures designed to reduce encounters (ie,
achieve selectivity objectives by avoidance), and gear and fishing tech-
nique modifications that are intended to reduce both encounters and
post-release mortalities. These measures are grouped and briefly de-
fined below.

Measured against three of our evaluation criteria—labour impacts, cost
recoverability and incremental environmental cost—these measures
are all very similar. None requires that commercial lodges add addi-
tional crew. None lends itself more easily than others to cost recovery,
and the environmental impact of each is very small. We focus our
evaluation on the remaining criteria.

GROUP | MEASURE i DESCRIPTION
Managing for Time/area closure Opening and closing fisheries to harvest “clean” stocks and avoid stocks of concern.
. . . Communicating high non-target species encounter rates so that effort can be (vol-
avoidance Cooperative avoidance untarily) shifted to altemate areas
Gear and Barbless hooks Easier to remove without damaging the fish
technique Tandem vs, single hooks i The impact of different bait rigs
modification " - : : : o
Mooching vs. trolling The impact of different fishing techniques

MANAGING TO AVOIDANCE

The impact of time/area closures is similar in the recreational sector as
it is in the commercial sectors. The avoidance selectivity of the meas-
ure is considered high, although over time this measure will limit the
catchability of the sector (assuming that fishing opportunities lost due
to closures are not made up by increased opportunities to fish else-
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£

where). The measure is applicable to all species and can be imple-
mented coast wide.

From an economic standpoint, there is no incremental capital cost to

the recreational fleet of time/area closures, although the operating

costs of guides and lodges might rise if they were required to take

i their clients longer distances to suitable fishing areas. Their operating

' costs as a ratio of revenues might also rise if the days fished per season
fell.
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i The management implications of the measure could be significant.
Where the use of time/area closures is increased significantly relative to
their use in the past (as in 1998 with the introduction of yellow and red
zones), considerable pre-season communication with stakeholders is
t required, as well as planning and additional enforcement.

Beyond these management implications above, time/area closures are
considered relatively easy to implement. Stakeholder familiarity with
the measure is high, and it imposes no change in the manner of fishing
once fishing does commence.

The cooperative avoidance strategy pursued by DFO and various com-
mercial lodges this year is distinct from time/area closures because,
while it focussed on avoidance selectivity, it sought to do so without
reducing the catchability of the fleet. When high encounters with coho
were detected in a given sub-area, this information was passed on to
commercial lodges (in the Queen Charlottes, specifically) which had
been asked informally to redirect their fishing effort to other areas un-
til coho abundance fell. It is difficult to assess the true selectivity of this
measure. The strategy was ad hoc, not formally measured, and compli-
ance is difficult to know precisely. Results from 1998 suggest that the
program did increase the selectivity of the fleet, although more so for
guided vessels than for non-guided vessels. In theory, at least, this kind
of measure should be applicable to any species and might be imple-
mented anywhere on the coast.

The economic cost of the measure, to lodges and guides, would be
similar to time/area closures. Operating costs might rise if further travel
is required, and they might rise relative to revenues if the lodge is able
to fish fewer days in a season as a result of the restriction.

In terms of management, the measure is unconventional in the sense
that it is voluntary and ad hoc. DFO undertakes to communicate the lo-
cation of coho abundances to the lodges; they in turn make their
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guests and guides aware of the areas to avoid. Although it is difficult to
confirm whether communications are getting through to the lodge
guests, there is no obligation under this kind of project to enforce or
manage differently as a result. One would expect communication costs
to the DFO to rise, although not greatly.

*

Both avoidance management measures are relatively easy to imple-
ment, although for diffesent reasons. Time/area closures are known to
the fleet, and although there is always a degree of resistance to limit-
ing the fishing season, there is some acceptance of closures as long as
they are communicated clearly. The ad hoc avoidance strategy would
likely meet with little resistance because of its voluntary ‘best-efforts’
quality. The knowledge returns of this measure are limited, given the
ad hoc nature of the project, where no confirmation of results is under-
taken.

GEAR AND TECHNIQUE MODIFICATION

We look at three gear and technique issues in this section: barbless
hooks, the use of cut-plug single vs. cut-plug tandem bait rigs, and
mooching vs. trolling.

From the standpoint of management, these measures are all very simi-
lar. They are measures that fit within the existing management frame-
work but might well require significant additional enforcement expen-
ditures if made mandatory across the entire recreational fleet—com-
mercial lodge operations and anglers. With this point in mind, we look
at these gear and technique modifications in light of their effective-
ness, economic viability and ease of implementation.

»

Barbless hooks decrease the catchability of a given set of gear by al-
lowing the fish to escape more easily. They are also thought to increase
the selectivity of the gear by being more easily removed from the
mouth of a captured fish—this might minimize handling time and
mouth injury—however no formal testing evidence exists to support
this impression. The barbless hook can be presented in a variety of
ways, and is not considered species-specific. Barbless hooks could be
used anywhere on the coast. The incremental cost is minor, and bar-
bless hooks are therefore considered to be economically viable. Given
that the fleet has some familiarity with this measures already, it is con-
sidered relatively easy to implement.
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SUMMARY

Cut plug bait rigs are the dominant fishing method in some areas and
considered highly effective. In experiments at Work Channel in 1998,
tests were carried out to determine the selectivity of single versus tan-
dem rigs. Results suggested that there was little difference in post-
release mortalities between the two gears. However, the 1998 experi-
ment involved mooching and a significantly higher post-release mor-
tality rate was recorded than in experiments from the early nineties
that employed a slow troll. Results are not conclusive at this point, but
some believe that the post-release mortality of coho (and other spe-
cies) will rise with the number of ‘swallow’ captures, where the fish
takes the hook into its throat (and increases the risk of bleeding and
gill damage). Since swallow captures are thought also to rise the slower
the bait is moving through the water, there is some anecdotal evidence
to support the contention that mooching is somewhat less selective
than slow trolling.

Mooching and trolling are quite similar in some other respects. Catch-
ability is area specific, no one fishing technique works coast wide.
There is no incremental cost to the angler if either measure is imple-
mented, and the overall economic viability of either measure is consid-
ered high. Enforcing fishing techniques such as these would offer some
new enforcement challenges, however, and incremental cost to the
Department of making either of these measure mandatory would likely
be high.

Avoidance strategies in the recreational fishery were a very significant
part of the selectivity effort in 1998. This is in part due to the nature of
the fleet. With many individual anglers, mandatory gear and technique
measures present compliance and enforcement issues and, likely, addi-
tional costs.

Of the two avoidance strategies, time/area closures are the more de-
veloped and formalized method. Use of this measure is thought to have
contributed significantly to selectivity this year, while the impact of co-
operative avoidance strategies is less clear. Formal testing of the co-
operative strategy might resolve this issue, or suggest ways in which
accountability could be ensured.

Of the gear and technique modifications, the barbless hook has high
acceptance among recreational fishermen, and it is considered highly
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implementable in the near term. Technique modifications such as man-
datory slow-trolling, for example, would be much more problematic.
Fvidence suggesting that mooching might be less selective than slow-
trolling is preliminary, and enforcing such a mandatory measure coast
and fleet-wide would be involved and costly.

(PRHQ) Seclective Fishing PRHQ

CAN000288_0129



127

RECOMMENDATIONS

MEASURES

ALL SECTORS

In this final section, we present our recommendations based on the
discussion of policy issues and selective fishing measures. This section
is structured in three parts. First, we present selective fishing measures
that we recommend be implemented in 1999. Second, we discuss areas
of highest priority for further work in 1999. Finally, we present some
general recommendations on policy and process for developing selec-
tive fishing research plans.

FOR 1999

O Slow down the fishery and increase fishing time.

Employ time/area closures to avoid abundances of threatened
stocks/species and harvest target stocks where they are dis-
crete from threatened stocks.

Q Implement real time abundance and harvest information sys-
tem from fishermen for all commercial gear sectors—troll,
seine, and gillnet—to facilitate rapid decision-making and re-
deployment of the fleet.

U Independent catch monitoring is required to achieve credibility
with third parties and the general public.

Mandatory observers.

Qualified observers should be area-based, roving among fish-
eries (commercial, sport, aboriginal; seine, gillnet, troll).

O Need to upgrade DFQ's in-season data collection and release of
results. Catch data must be seen by all parties (including the
general public) to be of the highest quality and accuracy.

O Sampling programs to identify stocks of concern. (ie, distin-
guish threatened upper Skeena coho from coastal coho. Some
coastal coho stocks returned in numbers greater than pre-
dicted).
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O Establish by-catch allocations of threatened stocks or species of
concern (see Development Priorities for recommendations on
testing individual vs fleet by-catch allocations). By-catch alloca-
tions are not established for 1999, officers should exercise
some discretion in dealing with vessels landing catches includ-
ing small numbers of species of concern.
Education of ariﬂ‘communications with media, interest groups,
third parties and general public. One channel suggested was a
web site; this could be DFO’s site or an independent site.
Q Develop and circulate glossary of selective fishing terms.
SEINE
O Knotless bunts.
Q1 Knotless brailers.
Q Mandatory brailing and sorting.
O Mandatory revival boxes.
&' Use team harvest in instances where it might open a red zone,
ensure access to all relevant license holders.
GILLNET
O Short soak times.
U Mandatory use of revival boxes. .
TROLL
Mandatory use of barbless hooks.
Mandatory use of revival tanks (possibly subject to conditions
on when to use tanks and when to release fish directly from
the water).
O On-board observers to confirm both success in avoiding non-

target species by gear configuration and the apparent effec-
tiveness of different hook types and release options in reducing
"damage" to non-target species.
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RECREATIONAL

DEVELOPMENT

ALL SECTORS

Mandatory barbless hooks.

Time/area closures with real time information from lodges and
anglers.

In areas where closure is not required, use informal communi-
cations links with lodges to track unexpected increases in coho
concentration.

PRIORITIES FOR 1999

Where feasible, or where a measure has been tested under ex-
perimental conditions already, conduct experiments in “real”
fisheries or in conditions that mimic those of a real fishery.

Develop a Selectivity and Conservation Certification Program
incorporating (1) salmonid identification, (2) sector specific
best practices in sorting, handling, revival boxes and release.

Consider making certification a condition of commercial li-
cense.

Investigate potential of improved handling techniques to con-
tribute to higher quality catch, possibly different end-product
use (or new/different markets) and higher landed prices.

Incorporate economic assessment into evaluation of selective
fishing projects and experiments to examine viability of meas-
ures in the commercial fishery. Apply experimental results to
real world fisheries to assess economic viability of experimen-
tal procedures.

Test relative effectiveness of individual allocations of non-
target species versus fleet-wide allocations of non-target spe-
cies for promoting selective fishing and increasing total catch-
ability of the fleet (ie, total catchability could rise with individ-
ual by-catch allocations because the most selective fishermen
would be able to continue fishing longer than under a fleet-
wide by-catch allocation).
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SEINE

Test relative effectiveness of group or area allocations of non-
target species versus fleet-wide allocations of non-target spe-
cies for promoting selective fishing and increasing total catch-
ability of the fleet.

Test progfangs in which (groups of} fishermen trade contribu-
tions to resource management for greater security of access to
harvestable surf)luses. (Partnerships will be the way of the fu-
ture. DFO resotitces are limited and shrinking. Demands for
programs such as stock assessment are growing and will grow
further due to selective fishing.)

O Test use of short exploratory fisheries to demonstrate impacts.

Data analysis needs to take into account: Time of set {day,
night), Day of experiment (ie, handling improves as experiment
progresses), Male/female catch ratio of different gear, Survival
of released fish, Position/depth of by-catch in net.

Continue experiments with selectivity grids, particularly in
terms of optimal size, configuration, colour, material and crew
handling issues.

Continue experimentation with different kinds of brailers un-
der realistic commercial conditions, with a goal to develop a
list of highly selective brailer designs and the circumstances
under which each works best. Eventually, where mandatory
brailing is instituted, specific brailer type might be left to indi-
vidual vessels.

Consider ways in which flexibility in brailing, ramping, sorting
and revival procedures might be tied to the Selectivity and
Conservation Certification Program.

Continue testing team harvesting techniques under commercial
conditions, ensuring access to the experiment to all relevant li-
cense holders.

Continue to test brailing against ramping to determine if
brailing might be made optional at certain very low set sizes.

Continue development and testing new transfer techniques,

particularly those that could be integrated into the ‘real’ fishery
at an acceptable cost.
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GILLNET

TROLL

Continue testing of catchability and economic viability of day-
light fishing for coho selectivity, including applicability of day-
light fishing for other species of concern and applicability of
daylight fishing to in-river fisheries where fishing tides is im-
portant.

Test use of Alaska Twist and monofilament net in combination
with weedlines, multi-panel nets to improve catchability and
economic viability while ensuring sufficient selectivity. There is
a trade-off between increased catchability with monofilament
nets and increased selectivity with other types of nets that
needs to be investigated.

Experiment with applicability of tooth net to target species
other than chum salmon. Test economic viability in all applica-
tions, including impact on quality of fish landed and price re-
ceived.

Continue experiments of net combinations including mesh type
and size, multi-panel nets and weedlines, net length, hang ra-
tios, set patterns and soak times to selectively fish combina-
tions of target and non-target species. Experiments should ex-
amine catchability and selectivity of these combinations.

Examine post-release survival of gillnet-caught non-target fish
released from the water versus those released after spending
time in a revival tank. Include economic implications of these
alternatives.

In all experiments involving use of net pens to study longer-
term survival of non-target species, use roving vessels with on-
board tanks to transport fish to net pens.

Continued experimentation with barbless hooks to identify
catchability and selectivity of barbless hooks relative to barbed
hooks.

Further testing of catchability and selectivity of plug size.

Further testing of catchability and selectivity of depth-release
hook covers.
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RECREATIONAL.

ALTERNATE GEARS

a

Assess effect of dipnetting non-target species from water to re-
vival tanks on post-release survival of fish.

Test relative effectiveness of alternate handling and release
techniques (in-water vs from tanks). Apparently, one troller is
coming forward, with the support of his area organization,
with a proposal for testing different types of in-water release
systems to reduge damage to fish.

Experimental assessment and evaluation of a variety of meas-
ures including: # of spreads being fished, trolling speed,
depth, length of leader, size of spoon or plug, size and configu-
ration of hooks. ‘

Apparently, a lot of research has been done elsewhere (Wash-
ington, Oregon). Need to track it down and disseminate the re-
sults here, if applicable, as opposed to doing the same work all
over again,

Review literature on (recreational) hooking mortalities to assist
in identifying what experiments may be required/recommended
to more clearly assess post-release mortality in tidal waters.

Conduct a mooching-slow troll comparison experiment to de-
termine if under certain conditions, with certain species, one is
clearly more selective than the other.

Investigate post-release survival of salmon caught in freshwater

or low salinity fisheries such as the lower Fraser River.

[

Continue to consider proposals for experimental fish traps,
monitor results, and identify key success factors.

Continue to consider proposals for experimental fish wheels,
monitor results, and identify key success factors.

Continue to consider proposals for experimental fish weirs,
monitor results, and identify key success factors.

Continue to consider proposals for experimental beach seines,
monitor results, and identify key success factors.
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PoLICY

Conduct environmental impact study of the impact of beach
seining on benthic species

Continue to consider proposals for experimental reef nets,
monitor results, and identify key success factors.

Slow down the fishery. This will be necessary to properly han-
dle non-target species to be released. It will also allow better
handling of target species, thereby facilitating improved quality
and consequent higher prices and revenues.

DFO needs to develop a time table for implementation of selec-
tive fishing including “standards” that must be achieved by pre-
scribed dates. To give selective fishing more credibility, DFO
must make clear the path that lies ahead.

Develop and facilitate a coast-wide policy forum on selective
fishing.

Define objectives for selective fishing projects and experiments
consistent with emerging selective fishing policy.

DFO needs to develop policy on cost-sharing and partnerships
to support selective fishing in the salmon fishery. This should
include the use of TAC, short and long term.

Re-establish right to protect gear and catch from seals.

Start discussion now on potential incorporation of alternative
gear into the commercial fishery.

Explore allocation of TAC to groups or areas for requests to
switch gear (eg, gillnetters wishing to use seining to catch allo-
cation)

PROCESS FOR DEVELOPING 1999 SELECTIVE
FISHING PROJECTS

U Develop 1999 selective fishing projects and experiments with

First Nations during AFS consultations. Emphasis should be on
encouraging all First Nations to use selective fishing methods
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appropriate to their location and harvest allocation. DFO needs
to establish goals of First Nations' FSC projects: testing new
gear and methods or purchasing gear to facilitate gear switch-
ing by First Nations.

Develop 1999 selective fishing projects and experiments for
the recreatioha] fishery with SFAB. Emphasis should be on
identifying best s‘elective fishing methods (eg, mooching, troll-
ing) and gear (eg, bait vs fly fishing).

For 1999 selective fishing projects and experiments in' com-
mercial fisheries, call for proposals following a selective fishing
work shop (see next recommendation).

To facilitate development of commercial proposals for selective
fishing projects in 1999, DFO should hold a work shop in which
evaluation criteria  and 1998 project results would be pre-
sented. Working sessions with each gear group would be held
during the work shop to identify high priority topics for 1999
selective fishing projects. Individual proponents would then be
left to develop and submit proposals to DFO (possibly using
standardized formats).

Prior to the work shop, DFO should review and revise as neces-
sary the criteria by which 1999 selective fishing proposals
would be evaluated.

Further research and development is required in all gears but
emphasis should be on gillnet and especially troll fisheries.

Support establishment of steering committees for troll and
gillnet gear sectors to facilitate their development of selective
fishing proposals. These sectors have indicated they would like
to develop a process for coast-wide participation in developing
proposals for 1999. Should the seine group express a similar
desire, this too should be supported.
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