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Introduction

The federal Department of Fisheries and Oceans (DFO) is moving towards more
co-management, co-research, and “shared stewardship” with fish harvesters. People
in the fisheries will play a bigger part in running them.

This Handbook, compiled by the Canadian Council of Professional Fish Harvesters,
gives a brief introduction to the workings of fisheries science and management for
commercial fisheries. It deals mostly with sea fisheries falling under DFO’s authority.

Statistics come mainly from federal and provincial fishery websites. Sources of further
information appear on pages 27-28, and also within the main text, signalled by FFI
(For Further Information).

Common terms appear in the Glossary at the end of the Handbook. Almost all
glossary definitions derive from DFO websites or from A Glossary of Fisheries Science,
by Joseph Gough and Dr. Trevor Kenchington, published by DFO in 1995. But some
have been modified, and neither glossary terms nor other parts of this Handbook
represent official government information.

This first edition of the Handbook may have errors or omissions, and we would
appreciate comments or corrections. These can be forwarded to the Canadian Council
of Professional Fish Harvesters (CCPFH) at the address on the inside back cover. It is
intended to post a more detailed Handbook, with additional regional information,

on the Council website in future.
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Canada’s Fishing Industry

More than a thousand communities on
the Atlantic, more than a hundred on the
Pacific, and many more in freshwater and
Arctic areas have traditionally depended
on the commercial fishery.

Commercial fish harvesters in all Canada
numbered about 53,000 in 2005, the
latest DFO figures. Registered vessels
totalled about 22,000.

Total landings from marine commercial

fishing in 2006 came to 1,077,000 tonnes,
and landed value to $1.86 billion.
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Processing and marketing add value.
The estimated export value of products
from all Canada, including aquaculture,
amounted to $4.1 billion in 2006; that's
well above wheat or iron ore.

The top exports were lobster (over

$1 billion), farmed Atlantic salmon,
shrimp, and snow crab, in that order.
British Columbia led in export value (with
farmed salmon a strong factor), followed
by Nova Scotia, Newfoundland, New
Brunswick, Quebec, and Prince Edward
Island. The United States bought nearly
two-thirds of the exports; Japan, China,
Denmark, and the United Kingdom
provided the next largest markets.



Marine commercial fishery landings and values, 2006

Prince

Nova New Edward Newfoundland British
Scotia Brunswick & Labrador Columbia
Island
Fish
RERER G 14,419 6,799 4,873 3,781 9,460 7,826 52,805’
(2005)
Registered
Vessels 4,696 2,599 1,393 1,392 8,577 3,200? 21,857
(2005)
Total
Landings
(Metric 284,271 110,620 37,873 58,748 374,067 211,816 1,077,393
tonnes, live
weight)
Total
Value 656,694 152,861 136,502 117,056 468,730 324,327 1,856,171
($000)
Top five Herring Herring Herring Shrimp Shrimp Hake Herring
= 60,019 56,898 13,746 19,336 122,636 96,198 182,194
volun_m Scallops Snow Crab | Lobster Snow Crab | Snow Crab Salmon Shrimp
(metric 57,095 12,655 9,365 15,270 47,238 23,709 181,429
;cic:,:nes, Lobster Shrimp Mackerel Herring Mackerel Herring Hake
weight) 30,952 8,522 3,617 4,259 44,183 22,345 112,612
Shrimp Lobster Snow Crab | Lobster Capelin Redfish spp. Snow Crab
28,013 7,166 3,431 3,241 39,946 18,313 89,382
Haddock Alewife Other Crab | Gr.Turbot Herring Flatfishes Scallops
16,790 2,856 2,920 2,885 24,927 11,357 63,290
Top five Lobster Lobster Lobster Lobster Shrimp Salmon Lobster
LGN 372,126 83,499 108,000 40,419 161,772 59,537 633,181
va'Iue Scallops Snow Crab | Snow Crab | Snow Crab | Snow Crab Halibut Shrimp
(5°000) 76,919 33,189 9,481 38,936 101,000 43,072 272,998
Shrimp Herring Oyster Shrimp Lobster Shrimp/Prawns Snow Crab
45,825 11,359 3,858 18,874 29,137 39,168 215,066
Snow Crab | Shrimp Tuna Gr.Turbot Gr.Turbot Hake Scallops
32,459 7,360 3,075 28,912 26,902 87,753 87,753
Haddock Scallops Herring Cod Clams/Quahaugs | Clams/Quahaugs | Salmon
26,342 4,829 2,621 2,811 25,402 26,687 59,537

Except where otherwise noted, the above statistics for coastal provinces are figures for 2006, from DFO statistical

services in Ottawa.

'This figure includes 5,647 fish harvesters from the small coastal fisheries in Nunavut and the Northwest Territories and
from Canada’s freshwater commercial fisheries.

TTotal Pacific Region.

3Redfish species include rockfish, ocean perch, and red snapper.

Fisheries Science and Management: A Handbook for Canadian Fish Harvesters | 5




Freshwater commercial fishery landings and values, 2005

The table below shows commercial freshwater landings and landed value for 2005,
when commercial freshwater fisheries represented 3 per cent of the total value of
commercial fishing in Canada. The main freshwater species commercially fished are
pickerel, perch, and whitefish, which together represented close to 84 per cent of the
total freshwater landings for 2005.

New n - Northwest

Brunswick Quebec Ontario Manitoba Saskatchewan Alberta Territories
Total
Landings [P 867 13,384 11,446 2,777 1,679 906 32,269
(Metric
tonnes)
Total
Value 406 2,134 35,133 22,683 2,830 2,032 817 66,035
($'000)

Management Authority

Federal:

Regulation of fisheries in Canada started
before Confederation. Local or provincial
authorities would set rules to protect local
fisheries or the quality of products.
Confederation brought the powerful
Fisheries Act and a national enforcement
system. Regulation gradually spread from
river and inshore fisheries to offshore ones.

The Fisheries Act governs all Canadian
fisheries. The Act gives the Minister of
Fisheries and Oceans very strong powers
over licences, quotas, gear, seasons, and
other matters. The Act also provides
environmental protection of waters and
fish habitat. Only Parliament can change
the Fisheries Act.

Many sets of regulations fall under the
Fisheries Act: for example, the Atlantic
Fishery Regulations, the Aboriginal
Communal Fishing Licences Regulations,
the Manitoba Fishery Regulations, the
Pacific Fishery Regulations. Changing

a regulation takes an Order in Council
authorized by the federal Cabinet.
(Exception: under certain circumstances,

6 | Canadian Council of Professional Fish Harvesters

Regional Directors General can speedily
modify regulations on fish size and
weight limits, close times, and quotas
by means of Variation Orders.)

Conditions of licence, although not
defined as regulations, can affect where,
when, and how you fish.

The Minister has great power to set
different policies, for example, over the
licensing of fisheries.

Although officials make most decisions
in the Minister’s name, the legal power
usually remains in the Minister’s hands.
Difficult issues often float up to the
Minister for decision.

Besides the Fisheries Act, some important
federal laws are:

O The Oceans Act deals with
boundaries and Canada’s powers
in the 12-mile territorial sea, the
Contiguous Zone (another 12 miles),
the 200-mile Exclusive Economic
Zone, and on the Continental Shelf.




It stipulates that management should
follow three basic principles:
sustainable development, integrated
management, and the "precautionary
approach, that is, erring on the side
of caution." The Oceans Act gives
the DFO Minister chief responsibility
for co-ordinating governmental
activities affecting the oceans, calls
for development of an Oceans
Strategy, and provides authority to
set up Marine Protected Areas. It
also replaces the Territorial Sea and
Fishing Zones Act, which in 1964 had
authorized a nine-mile fishing zone
contiguous to the three-nautical-mile
territorial sea, and in 1977 authorized
declaration of the 200-mile fishing
zone.

O The Coastal Fisheries Protection
Act provides enforcement powers
against foreign fishing. (Regulations
under this Act authorized arrest of
the Spanish trawler Estai in 1995).

O The Canadian Food Inspection
Agency Act provides product-
inspection and related powers.

Key treaties include bilateral agreements
with the United States on the Pacific
salmon, Pacific halibut, and Albacore tuna
fisheries , and multilateral arrangements
supporting the International North Pacific
Fisheries Commission (INPFC), the Inter-
American Tropical Tuna Commission
(IATTC), the Northwest Atlantic Fisheries
Organization (NAFO), the North Atlantic
Salmon Conservation Organization
(NASCO), and the International
Commission for the Conservation of
Atlantic Tuna (ICCAT).

(FFI: The Fisheries Act, other federal laws,
and associated regulations appear on

the Department of Justice website at
http://laws.justice.gc.ca/en/BrowseTitle?let
ter=F&alpha=F-14#29. Treaties appear
at http://www.treaty-accord.gc.ca/Section.
asp?Page=TS.)

Provincial:

The coastal provinces lack legislative
power over fishing itself. But they
control fish processing; they often
support development or provide credit to
fish harvesters for vessels and gear; and
they deal with the organizational rights
of fish harvesters.

A hodgepodge of federal-provincial
arrangements apply. The federal
government delegates the management
of inland fisheries to the provinces of
Ontario, Manitoba, Saskatchewan, and
Alberta. The province of Newfoundland
and Labrador licenses freshwater fisheries.
The Maritime provinces manage and
license freshwater fisheries, and license
fishing for anadromous species in inland
waters. Quebec manages and licenses
freshwater, anadromous, and
catadromous species. Although Ontario,
Manitoba, and Alberta manage and
license freshwater species, the federal
government manages marine species in
Ontario and Manitoba. Saskatchewan
manages its fisheries and also deals with
some legislation, except with regard

to fish habitat and Aboriginal fishing.
British Columbia manages and licenses
freshwater species, and licenses inland
salmon sport-fishing. The Yukon manages
freshwater fisheries. In Nunavut and the
Northwest Territories, co-management
boards deal with fishery allocations and
advise the Department of Fisheries and
Oceans (DFO) on conservation, science,
and management. Nunavut and the
N.W.T. also administer sport-fish licensing.

In addition, the federal government and
provinces often enter Memorandums of
Understanding on various fishery matters.
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DFO’s Headquarters and Regional Structure

The Department of Fisheries and Oceans
carries out most fisheries research and
management, and also deals with
oceanography, hydrography, and Small
Craft Harbours. The Canadian Coast
Guard comes under DFO and accounts for
about half of the department’s roughly
10,000 people.

Headquarters (Ottawa):

The Minister decides on major policies,
regulations, and whatever issues gravitate
to his office. Advice comes from personal
staff, departmental officials, and whoever
he asks or can reach him.

Minister's Office: 613-992-3474
Public Inquiries: 613-993-0999
Communications Branch: 613-990-0219

The Deputy Minister (DM) (Phone 613-993-
2200) and several Assistant Deputy Ministers
(ADMs) oversee departmental activities.
Associate Deputy Ministers dealing with
fishery-related matters include:

O ADM Fisheries and Aquaculture
Management: responsibilities include
Aboriginal Policy and Governance;
Aquaculture Management;
Conservation and Protection
(enforcement); International Affairs;
Program Planning and Co-ordination;
and Resource Management.

(Phone 613-990-9864)

O ADM Science: fisheries responsibilities
include Ecosystem Science (including
fisheries research and assessment) and
its branches of Aquaculture Science,
Environment and Biodiversity Science,
and Fish Population Science. (Phone
613-990-5123) The Canadian Science
Advisory Secretariat (CSAS) issues
reports on fish populations and other
matters. Oceanography also falls
under this ADM, and the Canadian
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Hydrographic Service deals with chart-
making, tidebooks, and other matters.

O ADM Oceans: responsibilities
include, among others, Marine
Protected Areas, fish habitat, and
Species-at-Risk management.
(Phone 613-993-0850)

O ADM Human Resources and
Corporate Services: responsibilities
include Small Craft Harbours.
(Phone 613-990-0023)

O Commissioner, Canadian Coast
Guard: responsibilities include
buoys and other aids to navigation,
icebreaking, Marine Communications
and Traffic Services, Search and
Rescue, and environmental response
(for example, to oil spills). The CCG
operates fishery research and patrol
craft used by scientists and fishery
managers. (Phone 613-998-1571)

Regional:

Close to 90 per cent of DFO personnel
work in the department’s six Regions,
each with various Area Offices, as well
as local stations with Fishery Officers or
other personnel.

The amount of control by Regions and
Ottawa can vary by activity. Typically,

the Regional Director General and the
Regional Director for fisheries keep a

fairly tight grip on day to day fishery
management within the Region, but major
issues often wind up in Ottawa for decision.

O Newfoundland and Labrador Region:
headquarters at St. John’s (Phone 709-
772-4423), Regional Director General
(709-772-4417), Communications
Branch (709-772-7622), Area Offices
at Mount Pearl (709-772-4010), Grand
Falls-Windsor (709-292-5160), and
Corner Brook (709-637-4333).



O Maritimes Region: headquarters at
Halifax, N.S. (Phone 902-426-3550),
Regional Director General (902-426-
2581), Communications Branch (902-
426-3550), Area Offices at Sydney,
N.S. (902-564-2000), Yarmouth, N.S.
(902-742-0871), and St. George, N.B..
(506-529-5850). This Region controls
the Coast Guard for the entire
Maritimes, but controls fisheries only
off the Atlantic coasts of Nova Scotia
and New Brunswick.

O Gulf Region: headquarters at
Moncton, N.B. (Phone 506-851-6227),
Regional Director General (506-851-
7751), Communications Branch
(506-851-7757), Area Offices at
Antigonish County, N.S. (902-863-
5670), Tracadie-Sheila, N.B. (506-395-
7705), and Charlottetown, P.E.I.
(902-566-7812).

O Quebec: headquarters at Quebec
City (Phone 418-648-7747),Regional
Director General (418-648-4158),
Communications Branch (418-648-
7316), Area Offices at Cap-aux-
Meules (418-986-2390), Gaspé (418-
368-6818), Sept-lles (418-962-6315).

O Central and Arctic: headquarters
at Sarnia, ON (General inquiries 204-
983-5000), Regional Director General
(519-383-1810), Communications
Branch (519-383-1953), Area Offices
at Burlington, ON (705-746-2196),
Calgary, Alberta (403-292-5160),
Yellowknife, Northwest Territories
(867-669-4903), and Igaluit, Nunavut
(867-979-8024).

O Pacific: headquarters at Vancouver,
B.C. (Phone 604-666-0384), Regional
Director General (604-666-6098),
Communications Branch (604-666-
3855), Area Offices at Kamloops
(250-851-4950), Delta (604-666-6478),
Prince Rupert (250-627-3499),
Nanaimo (250-756-7270), all in B.C,,
and in Whitehorse, Yukon (867-393-
6722).

Tip: a quick way to find out who deals with what is
to use the Government Electronic Directory System
(GEDS) on the Internet (http://direct.srv.gc.ca/cgi-bin/
direct500/BE). You can search GEDS by name,
organization, or telephone number. As well, you can
reach large amounts of information via DFO’s home
page (http://www.dfo-mpo.gc.ca/lhome-accueil_e.htm)
and Regional home pages (http://www.dfo-mpo.gc.ca
/regions_e.htm).
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Research and Science Advice

Fishery research takes place as part of the
scientific search for knowledge and as a
basis for regulation. Scientists provide
advice on the ecological impacts of fish
harvesting and other matters.

Who Does the Research?

DFO scientists and technicians do the
great majority of fisheries research and
scientific monitoring in Canada. The main
DFO research centres, with phone
numbers, are:

O Pacific Biological Station, Nanaimo,
B.C. (250-756-7000)

O Institute of Ocean Sciences, Sidney,
B.C. (deals mainly with
oceanography and hydrography)
(250-363-6517)

O Centre for Aquaculture and
Environmental Research, West
Vancouver, B.C. (a collaboration
between DFO and the University
of British Columbia) (604-666-7453)

O Freshwater Institute, Winnipeg,
Manitoba. (The FWI is also the lead
agency for the Experimental Lakes
Area in northwest Ontario.)
(204-983-5000)

O Great Lakes Laboratory for Fisheries
and Aquatic Sciences (GLLFAS),
Burlington, Ontario (part of the
Canada Centre for Inland Waters,
shared with Environment Canada)
(905-336-4702)

O Maurice Lamontagne Institute,
Mont-Joli, Quebec (418-775-0500)

O Gulf Fisheries Centre, Moncton, N.B.
(506-851-6204)

O St. Andrews Biological Station,
St. Andrews, N.B. (506-529-8854)
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O Bedford Institute of Oceanography,
Halifax, N.S. (902-426-2373)

O Northwest Atlantic Fisheries Centre,
St. John's, NL (709-772-4423)

Scientists and technicians use research
vessels of various sizes, operated by the
Canadian Coast Guard. They may also
charter commercial vessels on occasion,
to conduct specific research or scientific
monitoring.

DFO Science has set up several Centres
of Expertise (for example, on Aquatic
Risk Assessment, Marine Mammals, and
Integrated Aquaculture Science) to bring
knowledge and ideas together from

DFO research centres, other government
agencies, universities, and industry.
Some are based at a particular research
establishment, others are “virtual,” using
Internet and other links.

Provinces may also do research and
development in different fields (for
example, sponsoring test fisheries or gear
development). Various universities carry

out fisheries and oceanographic research
independently or in collaboration with DFO.

Typical Research Fields

Fishery research and scientific monitoring
activities investigate such matters as:

O Aquatic productivity (from plankton
up to marine mammals).

O Identification and characteristics of
species, including genetic analysis.

O Life history of fishes (including
spawning and other biological
processes, and migration and
distribution).



Ecological and ecosystem
relationships of species and their
environments (examples: predator-
prey relationships, food web).

Oceanography (examples: water
movements, temperature, salinity,
oxygen, plankton generation) and
hydrography (example: seabed

mapping) often relate to the fishery.

O Population dynamics. This aspect of
fisheries biology studies the numbers
of fish and why they change, and is
of great interest to fish harvesters.

It is discussed on pages 13-15.

Species and survival

over very long distances.

lives in the ocean.

part of their lives in fresh water.

(temperature, salinity,
oxygen, and so on), and to
escape predation. Pollution
or other environmental
hazards can also be deadly.
Relatively few of the young
survive to adulthood.
Commercial and recreational
fishing add another hazard.

This graph shows, for a
typical stock, how fast
ocean conditions kill the
great majority of larvae
and juveniles.

Numbers in Billions

1000

8

—
L]

Groundfish species are usually caught near the bottom, and include cod,
flounder, hake, haddock, halibut, pollock, redfish, rockfish, and others.

Shellfish species can be molluscs, with a soft body inside a hard shell (examples:

clams, scallops, mussels, periwinkles) or crustaceans, with segmented body parts
such as legs and claws, and with the skeleton on the outside (examples: lobsters,
crabs, shrimp). Most are caught on or close to bottom.

Pelagic species usually live in midwater or close to the surface. Examples include
herring, mackerel, capelin, swordfish, and tuna. Many pelagic species migrate
Anadromous species such as salmon spawn in fresh water but spend part of their

Catadromous species, eels being the chief example, spawn in the ocean but live

Different species can spawn in different areas, depths, and quantities. A
female Pacific salmon produces a few thousand eggs, an Atlantic cod produces
millions. Eggs, larvae, and juveniles need suitable food and ocean conditions

Eggs NOTE: In this graph, the
nurmbers of tish are spread out
s the last survivor has as much

Larvap SPace as the first 900 1o die.

Juveniles
Aduits
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Typical Research Tools

Research and scientific monitoring tools
range from simple observation to
complex computer models and use of
remote-sensing satellites. Some examples:

O tagging: t-bar anchor tags or
electronic tags can help to monitor
migration, distribution, diving, and
provide estimates of population
abundance and exploitation rate.

O surveys: towed gear, often of fine
mesh, can document the presence
of plankton, fish, or shellfish.
Researchers also use acoustic (sonar)
tools during surveys.

O age readings: the rings in a finfish’s
scales or otoliths (earstones) can
reveal a fish’s age and information
about the environments it has lived
in. Fish scales also reveal similar
information.

O DNA analysis: laboratory techniques
can show the genetic makeup of fish
and help sort them out into
different stocks (populations).

O remote sensing: special equipment
deployed far from the lab can
monitor environmental factors.

The Research Process:
in general

Scientists may be assigned a specific
research question, or may get approval to
pursue an issue from their own curiosity,
provided it fits with broader objectives.

Tasks usually fall into two broad
categories: (1) providing advice for
resource-management purposes, or,

(2) undertaking innovative research to
improve the knowledge base and quality
of advice.
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To resolve scientific questions, scientists
and technicians generally start with a
working hypothesis. They consider
various approaches to test their
hypotheses, conduct their surveys or
experiments, and form their conclusions.
Systematic procedures and accurate data
are essential.

For research aimed more at innovative
research than advice, scientific staff may
publish their results through scientific
journals, workshops and seminars, and
other means, for other researchers to
accept, reject, or modify over time.

When research aims mainly to give advice,
the results undergo a “peer review”
before being provided to fisheries
managers or other information
requesters. Scientific staff critique and
validate the information and final advice.

If the peer review concerns scientific
advice for fisheries management,
participants are invited from the
harvesting sector, for their knowledge.
Academic experts may also be invited.

The DFO Regions conduct peer reviews
through the Regional Advisory Process.
RAP’s include the Pacific Science Advice
Review Committee (PSARC). For cross-
regional issues, there is a Zonal Advisory
Process (ZAP) and also a National Advisory
Process (NAP).

The Canadian Science Advisory Secretariat
(CSAS) co-ordinates this process. Research
and advisory documents are posted to the
CSAS website.

Two other science-related agencies are
sponsored by but at arm’s length from
DFO. On the Atlantic, the Fisheries
Resource Conservation Council (FRCC)
draws its members from various sectors of
the fishing industry and from universities,
and gives advice on conservation
measures.



On the west coast, the Pacific Fisheries
Resource Conservation Council (PFRCC)
provides information and advice on
conservation and related issues.

Some Examples of Recent
DFO Research

O DNA analysis can show in timely
fashion what proportions of a Pacific
salmon catch came from various
home rivers. DNA analysis also
helped sort out redfish stocks in
the Gulf of St. Lawrence.

O Atlantic research showed that
changes in the abundance of top
predators can influence the lower
levels of the food chain, right down
to the plankton.

O Scientists have used underwater
cameras and grab samples to see
how trawls affect the sea floor, and
also to help manage the scallop
fishery for least bottom damage
and best productivity.

O Satellite observations have clarified
linkages between plankton
abundance and the survival and
recruitment of haddock; timing of
the plankton blooms turned out to
be the key. Satellites may improve
the forecasting of fishery
recruitment and abundance.

The Research Process: Fish
Populations and Abundance

Researchers define stocks by such means
as observing their distribution, measuring
their bodily characteristics, and analyzing
their DNA. The fish in a stock look, grow,
and migrate in similar fashion.

Population analysis is most fully worked
out for finfish. Usually, a particular
scientist will have the lead responsibility
for a particular stock.

Early in the life of every year-class of fish,
scientists estimate its numbers. They
base this estimate on historical data and
information, research-vessel trawl surveys
and acoustic soundings, catch rates, the
logbooks required on larger vessels, and
any other evidence they can gather.

They combine these indicators with
assumptions about species biology and
fishery behaviour. (FFI: See Glossary:
Surveys and Samples.)

As well, port technicians sample catches
to find the proportion of fish taken from
particular year classes. Applying these
proportions to the overall catch statistics
gives the total take from each year class.

The prevalence of a year class in the
overall catch gives some indication of
its strength. As time goes on, the fleet
catches up more and more of that year-
class. By the time it is almost gone,
researchers can add up all the catches

it has yielded, combine that with their
estimates of natural mortality, and
calculate with some certainty how many
fish were in the year-class in the first
place.

In other words, population estimates are
most accurate for old and bygone year-
classes (provided there is good catch
data). They are weakest for young ones
coming on stream.

This “virtual population analysis”

has other weaknesses. Discards and
misreporting of catch volume or location
can throw off the calculations.

Meanwhile, ocean conditions make the
survival of young and their recruitment to
the fishery highly variable. A particular
year class can be several times weaker or
stronger than the preceding one, which
complicates assessments and forecasts.
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Given the uncertainties, some of those
involved quip that the range of accuracy
for many assessments is “half or double,”
although scientists claim much greater
accuracy for particular stocks.

(Fishermen sometimes argue that trawl
surveys are misleading because the
researchers sample many areas with little
or no fish, rather than focussing on the
major concentrations. Researchers reply
that focussing only on the main

concentrations would be a major mistake.

It would be like surveying the population
density of a sports stadium during a
game, and using that density to estimate
the population of a whole city.)

Despite its defects, virtual population
analysis remains the best available
method for many stocks. The researchers
estimate how many of each age group
are still in the water, and use weights-at-
age to calculate the biomass of each year
class and of the overall stock. (FFI: See:
Sequential Population Analysis, Stock
Assessment, and Surveys and Samples in
the Glossary.)

Researchers present their findings to other
scientists for comments and criticism. In
many cases, they also present their views to
fish harvesters taking part in the Regional
Advisory Process (RAP) for Atlantic fish
stocks, the Pacific Scientific Advice Review
Committee (PSARC), and other forums.

Researchers usually recommend a
sustainable catch or range of catches

for the next season or series of seasons.
They take into account the precautionary
approach, reference points, and other such
factors. Often they recommend setting
the catch around the Fq ¢ level (see
Glossary), which for some stocks works

out roughly to catching one fish in five.

On the west coast, salmon assessment
works in a considerably different manner.
DFO staff monitor salmon returns, and
generally have some idea of future
production based upon past survival.
These forecasts have a wide range, so in-
season monitoring is required to provide
an update on how many salmon survived
in the ocean.

3 300363 152275 160671 359797 320664 349967 432460 338626 157808 129970 160619 182303 95684 37065
4 272786 244719 123630 129236 292600 260997 284190 353361 276655 128450 104303 128990 147723 71378
5 209089 207453 189174 90339 99320 211251 201366 219219 275894 212735 96826 72139 89647 84248
6 63704 135712 135923 128811 62028 64121 134410 136127 146352 185918 144911 61011 39925 40452
7 19658 33771 84689 84125 83021 37757 35281 75097 80757 78319 107825 75286 27139 12153
8 7741 9117 17713 53055 48956 44958 20015 17572 36144 42570 38362 46906 26614 7389
9 4072 3553 4334 10131 32701 24763 23506 9830 8008 16271 17205 14571 12616 5557
10 3176 1950 1733 2447 5422 15973 12191 11183 4677 3748 8057 5919 4061 2044
1 1054 1621 91 948 1299 2699 7340 6156 4485 1938 1850 2672 1552 733
12 635 467 820 536 497 757 1289 3715 2412 1883 975 815 654 290
13 267 321 217 464 263 265 396 647 1520 978 757 416 149 103
3+ 882545 790959 719815 859869 946771 1013508 1152444 1171533 994612 802780 681685 591028 445944 261412

Scientists estimate the numbers in each year class. These figures show population numbers at age, in thousands, from
the commercial cod fishery in NAFO divisions 2J3KL, for the years 1978-91. The bold numbers represent fish from the
1970 year class. (Reproduced from A Glossary of Fisheries Science, by Joseph Gough and Dr. Trevor Kenchington.)
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Researchers and managers use test
fisheries, acoustic surveys, salmon
counting fences in rivers and streams,
commercial fishing results, and any other
available means to get a picture of that
run’s actual strength. DFO and, for Fraser
River runs, the international Pacific
Salmon Commission then control

catches accordingly. They aim for proper
escapement of a suitable number of
salmon to the upriver spawning grounds.

Shellfish assessment, too, differs from
finfish assessment. Scientists have no
comparable system of determining
shellfish ages and estimating year-classes
and biomass. Stock assessment does take
place, using other methods, for snow
crab, scallops, and, to some degree,
shrimp. Quotas often apply for these
fisheries, but not for inshore lobsters.

Population assessments feed into the
process described on page 22 for
preparing fisheries management plans.

Typical Process of Stock Assessment
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Some Research Puzzles

Many questions about fish and shellfish
biology and populations remain to be
answered. For example:

O There are puzzles regarding homing
behaviour - the return of fish to the
area where they were spawned - in
different species.

O Ecosystem-based management remains
more of an ambition than a process.
That's because interrelationships are so
many, complex, and often poorly
understood.

O Northwest Atlantic cod are among
the most studied of stocks. Yet,
uncertainties remain about how

much of the early 1990’s collapse
was caused by fishing, how much
was caused by ocean conditions
(temperature, salinity, currents, food
supply, and so on), or exactly how
those conditions affected the cod.

O For finfish, estimating juvenile
populations and forecasting
recruitment remains challenging.

It is hard to forecast spawning and
larval success, which depend on
temperatures, food availability, and
so on. The young that do survive
are so small and scattered, it is
difficult for surveys to get a picture
of their abundance.
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Fish Harvesters and
Co-research

Fishermen have helped in fisheries
research for many decades. For example,
many have kept special logbooks, helped
to tag fish, or carried out test fishing
projects. And returning tags or tagged
fish from catches is a routine and highly
useful practice.

Today, fish harvesters are increasing their
role, helping to plan and fund research
as well as participating. DFO encourages
co-research, and has operated a Fisheries
Science Collaborative Program.

Co-research can involve a new or
emerging fishery or an established fishery.
Often it involves assessment work, to
gauge the abundance, distribution, and
age structure of fish stocks. Contracted
personnel or fishermen themselves carry
out fishing surveys and catch analysis.
Some examples of co-research:

O West coast scallop harvesters have
done experimental trawling with
DFO, and pilchard seiners have
carried out sampling and other
work.

O DFO researchers often seek out
traditional ecological knowledge
(TEK) and local ecological
knowledge (LEK).

O The Eskasoni First Nation has
investigated lobster habitat in
Cape Breton’s Bras d'Or Lake.

O The Fish Food and Allied Workers
operates a crab survey in
Newfoundland and Labrador that
provides data for assessments.

The FFAW does co-research in many
other fisheries. Activities include
tagging and collecting catch and
effort, migratory, biological, and
oceanographic data.
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O The Maritime Fishermen’s Union
is working with DFO on lobster
research in the southern Gulf of
St. Lawrence.

O In Nova Scotia and New Brunswick,
the Fishermen and Scientists
Research Society (FSRS) plans and
conducts research on fish migrations
and diet, lobster carapace sizes, and
much more. Participants share
information through a newsletter,
workshops, and other means.

O Fishermen’s surveys with DFO are
providing the most detailed
information ever obtained for
Atlantic halibut.

In the 1990’s it became common for DFO
to set aside quotas to pay for research.
This happened where harvesters and DFO
agreed more research was desirable, but
the department lacked the manpower or
money for it, and the harvesters lacked
means of collecting money from everyone
involved. A 2006 court decision, the
Larocque decision, ended that practice.
But co-research continues and should
grow. As DFO applies the precautionary
principle and ecosystem-based
management, new opportunities may
arise for fish harvesters to take systematic
part in revamped scientific processes.

Most collaborative work gets going
through local initiatives and harvester-
researcher discussions. In some instances,
DFQ'’s Fisheries Science Collaborative
Program helps with funding.

Fish harvesters interested in co-research
should contact the Science Director’s
office in their DFO Region.



Fisheries Management

Enforcement

Management starts with the power of
enforcement, backed up by the Fisheries
Act, Criminal Code, and other statutes.
DFO’s several hundred Fishery Officers
do the bulk of enforcement.

Typically, an Area Office will have
Conservation and Protection branches
in local communities. Fishery Officers
sometimes work together with the
Canadian Coast Guard, the RCMP and
other police agencies, and provincial
natural resource departments.

Enforcement includes such activities as:

O stakeouts to detect illegal fishing or
offloading

O coastal and offshore surveillance by
vessels and aircraft

O checking fishing gear for compliance
with mesh-size and other regulations

O checking catches for undersized or
unauthorized species

O checking accuracy of logbooks

O remote electronic monitoring of
vessels

O checking threats to fish habitat.

Fishery Officers often find themselves
involved in resolving local disputes.

Ship and air patrols, co-ordinated by
international surveillance offices in the
Newfoundland and Labrador, Maritimes,
and Pacific Regions, monitor foreign
fishing.

DFO also places trained observers,
operating on contract, on some domestic
vessels and on all foreign vessels licensed
to fish inside Canada’s 200-mile zone.
Observers have no enforcement power,
but do provide information used in
enforcement as well as in research.

Inspection of processing plants and
products, once a DFO responsibility, now
comes under the Canadian Food
Inspection Agency.

Shellfish beds along the shore come
under the Canadian Shellfish Sanitation
Program (CSSP), operated by three
agencies. The Fish, Seafood and
Production Division, Canadian Food
Inspection Agency regulates processing,
imports, and exports of shellfish, and
maintains a biotoxin surveillance program
of shellfish growing areas. Environment
Canada classifies shellfish growing areas
as to their suitability. DFO Fisheries
Management controls harvesting, patrols
growing areas and closed areas, and
regulates relaying, transplanting,
harvesting locations and times, size limits,
and other matters. (FFI: http://www.
inspection.gc.ca/english/anima/fispoi/csspc
csme.shtml)
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Typical Regulations

The Minister can control almost
everything to do with fishing. Typical
regulations include such measures as:

O Size limits on finfish or shellfish:
These are often set to give younger
fish a chance to grow up and
reproduce. Or, size limits may
protect bigger, older fish that
are good producers of young.
Sometimes there are marketing
reasons for size limits. Precise size
limits are a mainstay of the lobster,
scallop, crab, and other fisheries.

O Catch limits: These can take various
forms, such as Total Allowable
Catches for stocks; fleet or individual
quotas; or trip limits.

O Closed times and closed seasons:
These are set for such purposes as
protecting fish during spawning
times, confining fishing to the most
opportune time, spacing out the
season, or simply giving the fish an
escape from fishing. “Close times,”
as the regulations generally call
them, are frequent in inshore and
recreational fisheries.

O Restricted zones: These serve to
protect spawning and migration
areas, to protect local fishermen
from distant vessels, or for other
purposes. Areas may be completely
closed or open only to certain vessels
or gear types. Example: the Atlantic
groundfish and herring fisheries
often use different zones for
different classes of vessels.
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O Vessel and gear restrictions: These
may be set to let smaller fish escape,
to protect fish habitat, to moderate
catching power, or for other reasons.
Examples: limits on size of vessels,
on number of vessels, or on numbers
of lobster traps, longline hooks, or
trolling hooks.

O Licensing regulations: Most fisheries
now use “limited entry,” that is,
they restrict the number of entrants.
Licences can control who fishes
in what type of vessel, and can
incorporate many other restrictions
as “conditions of licence.”

Co-enforcement

Fish harvesters often help enforcement,
in various ways. Sometimes they set
informal rules among themselves. In
the Atlantic lobster fishery, legitimate
fishermen often help Fishery Officers
look for and confiscate illegal traps.

Frequently harvesters tip authorities to
illegal fishing by other fishermen. On
the Pacific, the “Observe-Record-Report”
toll-free phone line is popular among
fishermen and the public at large for
reporting offences.

Fishermen have used their own boats as
DFO-contracted patrol craft. And in some
cases they may pay for DFO enforcement,
or pay other fishermen to patrol closed
areas.

Like co-research and co-management,
co-enforcement offers opportunities for
fish harvesters to help run the fishery.



Setting Objectives and
Resolving Conflicts

Ministers and fishery managers aim to
manage commercial fisheries for the
“best use” to the country. The two main
goals tend to be (a) conservation (b)
giving people a chance to make money.
International and Aboriginal obligations
are also prime considerations.

Other goals that are often mentioned
include fairness or “equity,” the
precautionary approach, ecosystem-based
management, integrated management,
sustainable development, good quality
products, and effective marketing.

Fisheries management must consider
various interests. On the Pacific, for
example, “best use” must take account of
the commercial fishery, legal obligations
and allocation policies related to First
Nations, and the widespread and
significant recreational fishery.

Pressure to introduce or change a policy,
regulation, or program can come from a
particular fisherman or fleet, a company
or organization, recreational fishing
interests, environmentalists, public
servants themselves, mayors or
community councils, provincial or federal
politicians — in short, from any Canadian,
and even from other countries.

People make representations by letters,
calls, or whatever means they can to
officials, the Minister, MPs, Senators,
and whoever they think can help.

Both officials and Ministers tend to pay
special attention to organized groups
representing a number of fish harvesters
or other parties.

DFO has also built up certain forums
where people can debate and try to form
a consensus. (Example: the Scotia-Fundy
Fishing Industry Round Table).

At the political level, federal and
provincial ministers often meet in the
Canadian Council of Fisheries and
Aquaculture Ministers (CCFAM) and the
Atlantic Council of Fisheries and
Aquaculture Ministers (ACFAM).

From time to time, a policy statement
attempts to clarify goals. For example,
the Atlantic Fisheries Policy Framework of
2004 laid out some guiding principles and
called for various reforms including more
co-management. (FFI: http://www.dfo-
mpo.gc.ca/afpr-rppa/Doc_Doc/policy_
framework/policy_framework_e.htm).
And a ministerial statement on April 12,
2007 provided significant guidance on
the independence of the Atlantic inshore
fleet and other Atlantic and national
matters. (FFI: http://www.dfo-mpo.
gc.ca/media/newsrel/2007/hg-ac17_e.htm.)

On the Pacific, the 2005 Policy for
Conservation of Wild Pacific Salmon
clarified the management approach.
(FFI: http://www-comm.pac.dfo-mpo.
gc.ca/publications/wsp/default_e.htm)

As well, a ministerial announcement on
April 14, 2005, laid out conservation,
co-management, and other objectives for
Pacific fisheries, along with First Nation
considerations. This in turn provided a
general basis for reforms in certain
fisheries. (Example: a pilot project in
groundfish involving individual
transferable quotas and close monitoring
by on-board cameras). (FFl: http://www-
comm.pac.dfo-mpo.gc.ca/pages/release/p-
releas/2005/nr021_e.htm)

Even where a clear policy is in place,
frictions can be frequent, as every fish
harvester knows. For example, catch
restrictions may aggravate fishermen who
don’t believe the science or can’t afford
not to be fishing, even if it depletes the
stock and costs them money in the longer
term. Fleets using different size vessels
or different gear may want restrictions
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on each other. Tensions may occur
between larger, corporate interests and
independent, owner-operator fishermen.

In many cases, lack of shared information
makes matters worse. Resolving such
conflicts takes up much of the time
devoted to fishery management.

Some Aspects of
Management

Research and knowledge base

Besides scientific research, fishery
managers depend on social, economic,
historical, and other information. This
comes in various forms:

O fishery catch statistics, collected by
dockside monitors or DFO staff

O costs and earnings studies on fishing
operations

O special studies by DFO staff,
contracted personnel, the FRCC or
PFRCC, task forces, commissions of
inquiry, or others

O industry data, representations, and
presentations

O academic, NGO (non-governmental
organization), or other studies

O workshops and seminars

O other formal or informal
consultations.
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Advisory committees

The most common means of consultation
and fish-harvester influence is by means
of DFO Advisory Committees, whether
local, regional, or national. More than
a hundred of these exist on the Atlantic
alone, and many more on the Pacific.

Advisory committees are most frequently
organized on the basis of particular fish
stocks or species. DFO generally invites
the obvious interested parties as
members, and others may put themselves
forward.

Participants typically include
representatives of fish harvesters and
their organizations, processors, provincial
governments, First Nations, and others as
appropriate: for example, recreational-
fishery or environmental representatives.
Many if not most meetings are open to
the public.

Typically, DFO distributes information
beforehand, and a DFO official chairs the
meeting. Sometimes an industry member
may serve as chair or co-chair.

Advisory committees can deal with many
matters: licensing, quotas, research,
zones, whatever affects the fishery.

A major preoccupation for many advisory
committees is the preparation of annual
fishery management plans. That process
is discussed on page 22.

Recommendations flow through the
bureaucracy, and can go up to the
Regional Director General or to Ottawa
as appropriate.

The advisory committee system began

in the 1970’s, and represented a great
advance for fish harvesters. But
harvesters sometimes complain of
insufficient information before meetings,
complex terminology at the meetings,
and inadequate reports after meetings.



As well, it is hard to track what happens

to recommendations after they leave the
advisory committee, and harvesters often
suspect “politics” at higher levels.

It is always open to anyone to make
representations. Industry members
sometimes want to contact senior officials
or elected representatives outside the
advisory process. In well-organized
fisheries, DFO can more easily check back
with majority representatives, to put any
“end runs” into perspective.

Harvester representatives who work

their way through consultations and
negotiations sometimes find it difficult
and time-consuming to explain the whole
picture in detail to the individuals they
represent. That's especially the case when
they have to start from scratch, because
of the lack of a shared information base.

In other words, the advisory process has
room for improvement.

Joint Project Agreements (JPA’s)

Joint Project Agreements (JPA's) spell

out the roles of the department and

of industry parties in running a fishery

or other joint project. They are often
referred to as "collaborative agreements"
on the west coast. JPA's became common
in the 1990's, especially in smaller fisheries
that are doing relatively well.

Typically, the enterprises involved
contribute money for or take direct
part in research, enforcement, or other
activities. In return, the enterprises get
clear recognition and a bigger voice in
management.

Like advisory committees, JPA's sometimes
raise suspicions. Fishermen inside JPA's
may see them less as co-management
than as “co-payment.” Fishermen outside
may see them as sweetheart deals
between private-interest groups and DFO.

But JPA's do give harvesters more direct
influence in management, and seem to go
together with more secure access to the
fishery. In some successful arrangements,
harvesting enterprises have gained a
major voice in management.

For example, in the crab fishery on the
west coast of Cape Breton (Area 19),
fishermen and their organization set up
a co-operative system of management
rules and a joint management board
(with industry, DFO, and provincial
membership) to run day-to-day
operations. And in British Columbia, the
Canadian Sablefish Association takes part
in stock assessment, funds longer-term
research, and plays a vital role in
enforcement and management generally.

Other forms of co-management

In some places, fish harvesters and others
have set up groups, councils, or other
mechanisms to help run the fishery.

(Example: in the Scotia-Fundy Fisheries
Sector of the Maritimes Region,
Community Management Boards
administer parts of the smaller-boat
groundfish fishery. According to DFO,
“elected management boards now
regulate such matters as suballocations
of the community quota and transfers

of quota between management boards.
Within the community quotas, they can
self-impose trip limits, as well as seasonal
or fleet quotas, and even Individual and
Individual Transferable Quotas. They may
also review catches, apply sanctions
against rule-breakers, and deal with
business matters.”)
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Preparing fishery management plans

Written-out plans for fisheries became
more specific and detailed in recent
decades. For example, starting in the
1970’s, formal plans for Atlantic
groundfish began parceling out quotas
and subquotas from different stocks to
different classes of vessel in various zones
and sub-zones.

The basic process is simple. Generally
speaking, the department works from
its research and knowledge base, takes
account of recent advisory-committee
opinions and other representations,
and prepares a tentative plan giving
background information and specifying
licences, quotas, and other regulatory
measures as appropriate.

Meanwhile, scientists have already
prepared their stock assessments,
reviewed through the Regional Advisory
Process (RAP), the Pacific Scientific Advice
Review Committee (PSARC), or other
mechanisms. Fish harvesters may take
part in those processes.

Scientists and managers present their
data and suggestions to advisory
committees in one or more consultations.

Advisory committee members give

their own views and suggestions, and
adjustments may take place. The fishing
plan generally gets approved at the
regional level. Disputes may go to
headquarters for resolution.

In the mid-1990’s, DFO asked fishermen to
take more responsibility in developing
annual management plans, often known
as Conservation Harvesting Plans (CHP’s),
for specific fisheries.
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As well, the department began consulting
more widely and turning out more
elaborate Integrated Fishery Management
Plans (IFMP’s) for major fisheries. The
IFMP’s became thick, detailed, informative
documents.

IFMP’s usually get approval at the Ottawa
level. They can govern the annual CHP’s,
laying out longer-term approaches.

It is common for fishing plans to go
through adjustment during the season.
Some fisheries such as Pacific salmon

rely especially heavily on in-season
management. Fishing plans may
incorporate “reference points” (typically,
measurements that indicate healthy or
dangerous levels of fishing) and “decision
rules” to guide in-season decision making
and avoid conflict.

Common Management Issues

Whether in making plans or coping with
events, many complications can arise.
Typical issues include the level of fishing,
who gets the fish (access and allocation),
fish-handling and quality, marketing, and
governance (how the fishery is run).

Fishery issues often get snarled up with
complex social and economic questions
involving individual and corporate
interests and the lives of communities.



Controlling the Level of Exploitation

Everybody favours conservation, but
different people may hold different views
on the proper level of fishing. What is a
desirable level of exploitation in the first
place?
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This illustration shows what happens,
starting with a virgin stock, as catches
increase over time. As fishing power
grows, the catches and costs increase.
The illustration shows a rising number
of vessels, left to right on the horizontal
axis. But it could also be a fixed number
of boats that increase in size and catching
capability. In either case, as fishing
pressure grows, catches fall or even
collapse.

There's a theoretical level of Maximum
Sustainable Yield (MSY), but in practice,
fishery managers have found that
shooting for MSY is too risky. They
generally aim for a lower level of fishing,
represented here by the arrow “a,” where
the difference between costs and
revenues is at a maximum.

This level of fishing provides more safety
for the stock and lower costs and more
profits for vessels. When DFO people talk
about regulating fishing for the Optimum
Sustainable Yield (OSY) that most benefits
the country, they often have this level of
exploitation in mind.

What does that mean in biological terms?
For many groundfish and pelagic stocks,
and for some shellfish, scientists and
managers often aim for a level of
exploitation known as Fgy ;. It often works
out to catching about one fish in five.

It roughly corresponds with the “a” arrow
on the graph.

Managing the level of exploitation

can involve “input controls,” such as
restrictions on fishing time and areas, on
size and number of vessels or traps, and
on numbers of fishermen; or “output
controls,” including size limits and quotas.

Even when people agree on an ideal
level of fishing for the future, they may
disagree about the fishery right now.
Harvesters facing restrictions on a
declining stock may disagree with DFO
research. Even when a stock is increasing,
some parties may argue for less fishing
and a faster buildup, others for more
fishing and a slower buildup. In some
cases, it may be argued that market
factors justify the catching of young
before they grow to full size or a “pulse”
fishery that temporarily depletes a stock.
Such questions often get debated in
consultations, and lead either to
consensus or “agreeing to disagree.”

On the Atlantic, the Fisheries Resource
Conservation Council for several years
recommended conservation quotas to
the department and Minister for most
groundfish stocks, and the department
almost always accepted them. But that
practice has been sidelined. The FRCC
now does longer-term studies.
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Controlling Access and Allocation:
Licences

Since the 1960's and 70’s, the federal
fisheries department has imposed licences
for almost all fisheries. It has also limited
the number of participants and the size
of vessels. The idea was to control fishing
power and improve average incomes.
Fishing power often increased in spite of
the restrictions. But “limited entry”
licensing did restrain growth in numbers,
and it remains the rule in most fisheries.
Some licensing practices:

O Transferability: Although licensing
practices vary, generally fish
harvesters hold a licence in their
name, authorizing them to operate
a particular vessel or vessels for
particular species or gear types,
and specifying any other licence
conditions. When they want to give
up that licence, they can recommend
that DFO issue a replacement licence
to a specific person, and the
department generally follows that
advice. This is known in the
industry as a licence transfer.

Since sea fisheries are a common
property, and the Minister retains
all licensing authority, the licence
holder doesn’t own the licence.

In practice, though, money usually
changes hands between the person
giving up the licence and the person
receiving it.

O Fish-Harvester Registration: in most
areas, anyone on the vessel must
register with DFO. In Newfoundland
and Labrador and in Quebec, fish
harvester certification boards handle
this.

O Vessel Registration: generally,
DFO registers vessels used in a
commercial fishery, in the name of
the licence holder using the vessel or
for whom the vessel is being used.
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O Foreign Ownership: no fishing
licences are issued for fishing
enterprises with more than 49 per
cent foreign ownership.

Several licensing provisions apply
specifically to the Atlantic coast:

O Fleet separation policy: on the
Atlantic coast, the fleet separation
policy generally restricts corporations,
including processing corporations,
from holding licences for vessels less
than 65 feet (19.8 meters) length
overall.

O Owner-Operator policy: on the
Atlantic coast, licence holders who
are restricted to using vessels less
than 65 feet in length are generally
required to fish their licences
personally.

O Core Fisher policy: on the Atlantic
coast, DFO classifies fish harvesters
in the less-than-65-foot fleet sector
as “core” or "non-core.” A core
fisher needs to be the head of an
enterprise, to hold key licences for
the area, to have an attachment to
the fishery, and to be dependent
on the fishery. Entry into the "core
group" is possible only by replacing
an existing enterprise. Under the
policy, core fishers get the most
benefits. Only core fishers can
acquire additional licences by
transfer. Qualified new entrants
to a fishery may acquire core status
only by taking over an existing core
enterprise. The policy promotes the
concept of multi-species enterprises
while recognizing specialized fleets.



In British Columbia, licences generally

have a letter designation: for example,
AG for salmon by gillnet, HS for herring
by seine, L for halibut by hook and line.

On the individual level, fish harvesters
dissatisfied with an individual licensing
decision can take their case to a Licence
Appeal Board set up by DFO. These have
local and higher levels of appeal.

(FFI on licensing practices: Commercial
Fisheries Licensing Policy for Eastern
Canada - 1996 (http://www.dfo-mpo.gc.
ca/communid/lic_pol/ch8_e.htm); Pacific
licensing information (http://www.pac.
dfo-mpo.gc.ca/ops/fm/Licensing/Default
_e.htm).

Controlling Access and Allocation:
Quotas

Since the 1960’s and 1970’s, quota
management has taken hold in many
fisheries. First, DFO used overall quotas
for which harvesters competed. Then

it subdivided some quotas by fleet.
Eventually, the department subdivided
many quotas by individual enterprise.
The specific quota became a “condition”
of the operator’s licence. The main intent
of individual quotas (IQ’s) was to give
harvesters more security of access, and
to let them plan their fishing for best
efficiency. 1Q’'s spread to many fleets.

The department also began allowing

the transfer and sale of quotas among
enterprises, as individual transferable
quotas (ITQ's). These too have spread,
not without controversy. Many see them
as a painless way of increasing efficiency
and reducing overcrowded fleets, as some
operators sell off quotas and leave the
business. Others see them as a way for

a smaller number of interests to control
more and more of the fishery, to the
detriment of independent owner-
operators. DFO has operated mainly in
a case-by-case manner, authorizing ITQ’s
where a fleet clearly wants them.

Controlling Access and Allocations:
Some Guidelines

Both quotas and licences cause many
arguments. DFO has at times proposed
setting up arm’s-length boards to decide
on quotas and licences, and take the
strain off DFO-industry relationships.
Others argued against this, and no boards
have taken charge.

For fisheries just getting started or
beginning to expand, DFO has a New and
Emerging Fisheries Policy that addresses
some access and other issues. (FFI:
http://www.dfo-mpo.gc.ca/communic/
fish_man/nefp_e.htm)

As well, in 2002 DFO’s Independent Panel
on Access Criteria (IPAC) outlined some
principles for access and allocation.
Conservation comes first; other factors
include adjacency, historic dependence,
and economic viability (FFI: http://www.
dfo-mpo.gc.ca/communic/fish_man/
frame-cadre/access_framework_e.htm).

The Atlantic Fisheries Policy Framework
(AFPR) also offers some guidance on
“determining new access.” (FFl: http:/
www.dfo-mpo.gc.ca/afpr-rppa/Doc_
Dod/policy_framework/Policy_Framework_
e.pdf)

Some individual fisheries have written-out
guidelines for access and allocation.
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Fish-handling, Quality, Marketing

Provincial governments license and
control processing plants. The federal
government inspects fish products that
cross borders. The Canadian Food
Inspection Agency registers federal fish
processing establishments and enforces
the Fish Inspection Act and Fish Inspection
Regulations.

(A special entity in processing is the
Freshwater Fish Marketing Corporation.
This federal crown corporation, buys,
processes, and markets all commercial
fish in the prairie provinces, Northwest
Territories, and part of northwestern
Ontario.)

Processors, dealers, brokers, and traders
carry out the great bulk of fish marketing,
that is, getting the products to wholesalers,
retailers, food-service operators, or directly
to consumers in a profitable way.

The federal Department of Agriculture
and Agri-Food provides some market
intelligence. (FFI: http://www.ats.agr.
gc.ca/seafood/reports-e.htm). Provincial
governments sometimes assist in
marketing.

Some related issues:

O Eco-labelling has become a strong
trend internationally, as some
retailers seek fish that come from
clearly sustainable fisheries. The
Marine Stewardship Council, an
NGO, is the best-known entity
certifying fisheries as sustainable.
So far, few Canadian fisheries have
sought or attained MSC certification.
DFO’s Policy branch in Ottawa has
done some work on this issue.

O “Ocean to Plate”: DFO in 2007
began emphasizing an “ocean to
plate” approach that encourages
better co-ordination of industry
operations to get more value from
products and markets.
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Fish Harvesters and
Co-management

Almost all authority rests with the
Minister and officials of the Department
of Fisheries and Oceans. Fish harvesters
have no voting power either to approve
policies and regulations or to elect the
officials who govern their industry.

Yet, co-management has grown, and both
fish harvesters and DFO appear to want
more of it.

So what are the best ways to pursue
co-management? Common suggestions
include:

O Legal changes: Under the present
Fisheries Act, the Minister retains
almost all authority. Fish harvesters
lack any clear decision-making or
voting power on policies and
regulations. But legal changes can
be time-consuming, contentious,
and complex, and need close
examination.

O Strengthening the consultative
process: There are good examples
of efficient advisory committees with
a powerful voice for fish harvesters.

O Strengthening organizations:
Generally speaking, the stronger the
local fish harvesters’ organization,
the bigger their voice in
management.

O Increasing education and
information, and getting harvesters,
scientists, and managers talking a
shared language. It is hoped this
Handbook will help.



For Further Information

Some useful contact points:

DFO
Ottawa: See page 8.

Regional Headquarters, Area Offices, and
Communications Branches: See pages
8-9.

Research Centres: see page 10.

FRCC (613-998-0433)
(http://www.frcc-ccrh.cal)

PFRCC, Vancouver (604-775-5621)
(http://www.fish.bc.ca/)

Other Federal

Canadian Shellfish Sanitation Program
(CSSP) (http://www.inspection.gc.ca/
english/anima/fispoi/csspccsme.shtml)

Transport Canada: deals with marine
safety, ship inspection, and other matters.
Minister’s office (613-991-0700). Regional
Headquarters are at Moncton, Montreal
(Dorval), Toronto, Winnipeg, Vancouver.

Canadian Marine Advisory Council: under
Transport Canada, holds consultations on
marine safety, vessel regulations, and
other matters. (http://www.tc.gc.ca/
marinesafety/rsqa/cmac/menu.htm)

Canadian Food Inspection Agency
(1-800-442-2342 or 613-225-2342;
TTY 1-800-465-7735)

Provincial

Provincial government departments
dealing with fisheries include:

Newfoundland & Labrador Department
of Fisheries & Aquaculture
(709-729-3723)

Nova Scotia Department of Fisheries
& Aquaculture
(902-424-4560)

New Brunswick Department of Fisheries
(506-453-3966)

New Brunswick Department of
Agriculture & Aquaculture
(506-453-2666)

Prince Edward Island Department of
Fisheries & Aquaculture
(902-368-6330)

Quebec Department of Agriculture,
Fisheries and Food
(1-888-222-6272 or 418-380-2110)

Ontario Ministry of Natural Resources
(1-800-667-1940)

Manitoba Water Stewardship
(1-800-282-8069 or 204-945-6398)

Saskatchewan Ministry of Environment
(1-800-567-4224 or 306-953-3750)

Alberta Ministry of Environment
(780-427-2700)

British Columbia Ministry of Environment,
Oceans & Marine Fisheries Division
(OMFD) (250-387-1161)

Nunavut Department of Environment
(1-866-222-9063 or 867-975-7700)

Northwest Territories Department of
Environment & Natural Resources
(867-669-2355)

Yukon Department of Environment
(867-667-5652)
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Fisheries schools

Institutions or organizations offering
training for fish harvesters include:

Fisheries and Marine Institute, St. John's,
NL (1-800-563-5799 or 709-778-0463)

Nova Scotia School of Fisheries, Pictou,
NS (902-485-8031)

New Brunswick School of Fisheries,
Caraquet, NB (506-726-2500)

Holland College, Charlottetown, Prince
Edward Island (1-800-446-5265)

Ecole des péches et de I'aquaculture du
Québec, Grande-Riviere, Québec
(418-385-2241)

British Columbia Institute of Technology:
Fish Harvesting and Processing
Technology Program

(1-866-434-1610 or 604-434-1610)
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Glossary of Common Terms

Aboriginal Fisheries Strategy (AFS): Launched

in 1992 in the wake of a 1990 Supreme Court
decision, the AFS put food, social, and ceremonial
fisheries on a more orderly, recognized basis,

and increased Aboriginal participation in fishery
monitoring and management. Annual agreements
between DFO and Aboriginal groups began laying
out fishing opportunities and other matters. The
AFS has also encouraged Native participation in
communal commercial fisheries through the related
Allocation Transfer Program (ATP).

Abundance: The number of fish in a stock or other
group. (See: Biomass.)

ACFAM: Atlantic Council of Fishery and
Aquaculture Ministers. This group of Cabinet
ministers meets from time to time on fishery and
aquaculture matters.

Advisory committees: These are usually DFO-
chaired committees bringing together fishermen,
processors, scientists, fishery managers, and federal
and provincial officials to advise DFO on
conservation and management.

AFS: (See: Aboriginal Fisheries Strategy.)

Age class: All of the fish in a stock that are a
particular age, such as all the 3-year-olds.
(See: Year class.)

Age composition: Most stocks should have many
age classes, that is, fish of different ages. The "age
composition" is the proportion of fish of different
ages in the stock or in the catches.

Aggregate: Group of populations which make up a
stock for management purposes.

Algae: Aquatic photosynthesizing plants ranging
from single-celled diatoms floating in the water to
huge kelp attached to the bottom. They lack true
stems, roots, and leaves.

Allocation: The amount or share of the fisheries
resource assigned by the Minister of Fisheries and
Oceans to those permitted to harvest the resource.

Allowance: An amount set aside from a Total
Allowable Catch to allow for the expected catch
of fishermen who are not subject to quota
management.

Anadromous: "Anadromous" species such as
salmon spawn in fresh water but spend part of
their lives in the ocean. (See: Catadromous.)

Assessment: Evaluation of a stock's productivity
and ecological status. (See: Stock Assessment.)

ATP: Allocation Transfer Program. (See: Aboriginal
Fisheries Strategy.)

Biodiversity: The variability among living
organisms and the ecological complexes of which
they are part.

Biological productivity: The amount of organic
material produced. This is food potentially
available for consumer organisms.

Biomass: The total weight of all the fish in a stock
or other group, added together. (See: Abundance
and Spawning stock biomass.)

Bivalve: A group of soft-bodied organisms that live
enclosed in two shells, and have a muscular foot
and siphons (e.g. mussels, clams, oysters, scallops).

Brood year: The year in which the eggs are
spawned, usually the beginning of a life cycle.

Broodstock: A group of adult or maturing fish,
representing a certain population, that are used
to generate a subsequent generation. This term is
generally applied to hatchery fish.

By-catch: Incidental or unintentional catch of
non-target stocks or species.

CAFSAC: The Canadian Atlantic Fisheries Scientific
Advisory Committee. Until 1992, it was the DFO
"peer review" committee that reviewed stock
assessments. (See: Regional Advisory Process — RAP)

Canadian Hydrographic Service (CHS): This arm of
DFO deals with navigation charts, tidebooks, and
other matters.

Canadian Science Advisory Secretariat (CSAS):
The Canadian Science Advisory Secretariat (CSAS)
coordinates the peer review of scientific issues for
the Department of Fisheries and Oceans. The
different DFO Regions conduct their resource
assessment reviews independently, according to
regional needs. CSAS publications include Science
Advisory Reports (SAR), Stock Status Reports (SSR),
Ecosystem Status Reports (ESR), Habitat Status
Reports (HSR), and Research Documents. (FFI:
http://www.dfo-mpo.gc.ca/csas/Csas/Home-Accueil _
e.htm.)

Canadian Shellfish Sanitation Program (CSSP): This
program operated by the Canadian Food Inspection
Agency, DFO, and Environment Canada classifies
and regulates shellfish-growing areas.
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Carapace: The hard outside covering of the back
portion of species such as crab and lobster.

Catadromous: "Catadromous" species, eels being
the main example, spawn in the ocean but live part
of their lives in fresh water. (See: Anadromous)

Catch: In scientific terms, catch means the number
or weight of fish caught. Others sometimes use it
to mean landings.

Catch per unit of effort (CPUE); catch rate: The
amount of fish caught by a fixed amount of
fishing. For example, this could be pounds of fish
per one-hour tow of an otter trawl or pounds of
fish per hundred longline hooks hauled.

Catch rate: (See: Catch per unit of effort.)

Catch-at-age: The numbers of fish in each age class
in the catch taken from one stock, for example
100,000 fish at age 6.

CCFAM: Canadian Council of Fishery and
Aquaculture Ministers. This group of Cabinet
ministers meets from time to time on fishery and
aquaculture matters.

Cetaceans: An order of marine mammals including
whales, porpoises, and dolphins.

CFIA: Canadian Food Inspection Agency.
CFPA: Coastal Fisheries Protection Act.

Coastal ecosystems: Communities of living things
found near the sea, the physical factors that affect
them (sunlight, temperature, salt, currents, etc.),
and the flow of energy from one organism to the
next.

Coded-wire tag (CWT): A type of metal tag often
used in Pacific salmon research. A small tag is
inserted into the nose of a juvenile salmon (usually
hatchery stock) prior to release or migration to the
ocean. Encoded information indicates the origin
and year of release of the fish. The information
allows researchers to estimate the catch and its
distribution for tagged populations.

Cohort analysis: One type of Sequential
Population Analysis, or SPA.

Cohort: (See: Year class.)
Communal commercial licence: Issued to First
Nations' organizations pursuant to the Aboriginal

Communal Fishing Licences Regulations for
participation in the general commercial fishery.
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Communal licence: Issued to First Nations'
organizations pursuant to the Aboriginal
Communal Fishing Licences Regulations to carry on
fishing and related activities.

Condition factor: A relationship among the
dimensions of a fish that gives an idea of how fat
and healthy it is.

Conservation harvesting plan (CHP): One form of
Fisheries Management Plans (FMP’s).

Copepods: A subclass of tiny crustaceans that
provide food for bigger fish.

Core enterprise: On the Atlantic, a fishing unit
composed of a fisher (head of enterprise),
registered vessel(s), and the licences he or she
holds, that has been designated as such in 1996
under approved criteria.

Core policy; Core licence holder: (See page 24.)
CPUE: (See: Catch per unit of effort.)

Crustaceans: A large class of hard-shelled animals,
mostly aquatic. Includes crabs, lobsters, shrimps,
and many microscopic organisms.

CSAS: (See: Canadian Science Advisory Secretariat.)
CSSP: (See: Canadian Shellfish Sanitation Program.)

Cubic number: On the Atlantic, the holding
capacity of a vessel as indicated by length x
breadth x depth.

Decision rules: Explicit agreed-upon rules in a
fisheries management plan, identified in advance
for in-season decision making.

Deleterious: As defined by the Fisheries Act, a
deleterious substance is "any substance that, if
added to any water, would degrade or alter or
form part of a process of degradation or alteration
of the quality of that water so that it is rendered
or is likely to be rendered deleterious to fish or fish
habitat or to the use by man of fish that frequent
that water."

Density dependence: The concentration or
“density” of fish in the water may affect such
factors as the average amount of food per fish,
influencing the rate of growth for the stock.

Diadromous: “Diadromous” species divide their
lives between freshwater and ocean environments.

Diatom: A single-celled plant often floats near the
surface of the ocean. Diatoms are a common
component of phytoplankton.



Directed fishery: Fishery devoted to catching a
particular type of fish.

Discards: Fish thrown back into the water after
they are caught.

Dissolved oxygen: The supply of oxygen (or O,)

in water. Oxygen gets into water through physical
mixing (caused by waves or rapids) and
photosynthesizing plants. Fish get oxygen into
their blood via their gills.

Division: For fisheries management purposes, the
Northwest Atlantic Fisheries Organization divides
the area into a number of NAFO "divisions."

Echinoderms: Invertebrate animals (without
backbones) that are radially shaped, as in sea stars,
brittle stars, sea urchins, sand dollars, and sea
cucumbers.

Echolocation: a system used by many cetaceans to
navigate, orient themselves and search for food. It
is accomplished by sending out sounds and
interpreting the echoes produced.

Eco-labelling: (See page 26.)

Ecology: The study of the relationship between
plants and animals (including humans) and their
environment.

Ecosystem: Comprises all living things in a
community together with physical factors of
sunlight, temperature, salt, currents, etc., as well as
the flow of energy from one organism to the next.

Ecosystem-based management: Taking account
of species interactions and the interdependence
between species and their habitats when making
resource management decisions.

Effort (fishing effort): The amount of fishing used
to obtain the catch. It can be expressed in numbers
of traps hauled, hours or days trawling, numbers of
hooks on longlines, and so on.

Enhancement: Use of habitat restoration,
hatcheries, or other means to increase the survival
rate or production of fish and shellfish at some
stage of life.

Enterprise Allocation (EA): Generally means a
catch quota allocated to a company on the Atlantic
that operates several vessels in the over-65-foot
fleet sector.

Epifauna: Animals, such as crabs, living on the
seabed, either attached to it or moving freely
over it.

Equilibrium yield: The yield or catch that would in
theory be taken every year by a certain amount of
fishing effort, if the effort was kept steady year
after year until the stock was in balance (or in
"equilibrium”) with the fishing effort.

Escapement: In the salmon fishery, the number of
mature salmon that pass through (or escape) the
fisheries and return to their rivers of origin to
spawn.

Estuary: The place where a watercourse flows into
the sea. The saltwater tides mix variably with the
freshwater outflow, resulting in a range of
conditions and diverse micro-environments.

Euphausids: Small crustaceans that become food
for other sea creatures.

Exploitation rate: Generally this means the
percentage of fish in the fishable stock which is
caught each year. For Pacific salmon, it means the
proportion of the total return of adult salmon in a
given year that dies as a result of fishing activity.
(See also: Harvest rate, which applies to specific
fisheries.)

Extirpation: The local extinction of a species.

F: " F” stands for the fishing mortality rate in a
particular stock. It is roughly the proportion of the
fishable stock that is caught in a year.

Fo.1 (pronounced "F. Oh. Point. One."): For many
groundfish and pelagic and some shellfish stocks,
Canada bases the TAC's on a target fishing
mortality target called "F,." The aim of managing
at Fy,. is to assist both conservation and profitable
fishing. It serves as an approximation of Optimum
Sustainable Yield (OSY). Mathematically derived, it
often works out for groundfish stocks to catching
roughly two fish of every ten each year. It is
somewhat similar to fishing at 2/3 Fysy.

F max: The fishing mortality rate that would give
the maximum yield-per-recruit from a particular
stock. In theory, this would give the maximum
catch year after year.

Fusy: The fishing mortality rate that would, in
theory, give the Maximum Sustainable Yield (MSY)
from a particular stock year after year. Fyax and
Fusy @re similar ideas.

2/3 Fusy (Pronounced “two-thirds FM.S.Y.): Two-
thirds of the fishing mortality rate that would give
the Maximum Sustainable Yield year after year.
This would ordinarily bring the fishery closer to
Optimum Sustainable Yield.

Fecundity: Usually indicates the average number
of eggs produced by females within a population
or stock.
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FFMC: Freshwater Fish Marketing Corporation.
(See page 26.)

Filter feeder: An organism that obtains food by
filtering small particles from relatively large
volumes of water. Oysters and mussels are filter
feeders.

Fisheries Resource Conservation Council (FRCC):
This partnership of government, industry, and the
scientific community was created in 1993 to advise
on Atlantic fishery conservation. Its main focus was
providing annual public advice on groundfish
conservation quotas. Since 2002, it has focussed on
long-term conservation strategies. Study subjects
have included lobster, crab, and herring.

Fish habitat: The Fisheries Act defines fish habitat
as "...spawning grounds and nursery, rearing, food
supply and migration areas on which fish depend
directly or indirectly in order to carry out their life
processes..." This includes areas where fish live at
any time in their life cycle and where their food
may be produced.

Fishable stock: The part of a stock that is available
to be fished. The fish must be big enough to be
caught and must live in places where fishermen
work to be part of the "fishable stock."

Fishing effort: The amount of fishing. It is usually
recorded in units such as "boat days" or "trap
hauls."

Fishing mortality: The death of fish caused

by fishing. The “fishing mortality rate” is
approximately the proportion of the fish in

the fishable stock that is caught in a year. The
mathematical symbol for the fishing mortality rate
is F.

Fishing plans, Fisheries management plans (FMP):
FMP’s describe fishery management measures and
allocations, and lay out the rules for fishing during
a specified period of time, for a certain species,

in certain areas or for a particular fleet. FMP’s
incorporate conservation, management and
scientific requirements for a fishery and also set
out the process for implementation of resource
management, conservation and protection
measures. FMP’s may also define processes for
conferring with clients and stakeholders and
define responsibilities and roles of all parties.
Conservation Harvesting Plans and Integrated
Fisheries Management Plans are two types of
FMP’s.

Food chain: A series of plants and animals linked by
their feeding relationships. The smallest organisms
in the chain are eaten by the larger organisms,
which are eaten by still larger organisms.

32 | Canadian Council of Professional Fish Harvesters

Forage species: smaller species, such as herring and
capelin, on which many predators are dependent.

FRCC: (See: Fisheries Resource Conservation
Council.)

FSC: First Nations' fishery for food, social and
ceremonial use. (See: Communal licence.)

Genetic diversity: The variability in the genetic
make-up among a group of individuals in a
population. Also called genetic variability.

Groundfish: Species that are usually caught near
the bottom, including cod, haddock, pollock, red
fish, halibut, flounder, and many others.

Growth rate: How fast the individual fish put on
weight.

Habitat restoration: The treatment or cleanup of
fish habitat that has been altered, disrupted, or
degraded, to increase its capability to sustain fish
production.

Habitat: (See: Fish habitat.)
Harbour Authorities: (See: Small Craft Harbours.)

Harvest rate: In the Pacific salmon fishery, this
term applies to a specific fishery, and is the
proportion of fish vulnerable to the fishery that is
caught. (See also: Exploitation rate, which applies
to the whole return of adult salmon.)

High grading: Discarding of fish that could have
been sold, to make room for more valuable fish.

ICCAT: International Commission for the
Conservation of Atlantic Tunas. This organization
oversees management of fisheries for tuna and
similar species in the Atlantic.

ICES: International Council for the Exploration of
the Sea. An international science forum, mainly for
the European nations, founded in 1902.

ICNAF: The International Commission for the
Northwest Atlantic Fisheries formerly co-ordinated
management of many fisheries off Canada’s east
coast. ICNAF lasted from 1949 to 1979, when it
was partly replaced by NAFO.

IFMP: Integrated Fisheries Management Plan.
(See: Fishing plans.)

Individual Quota (IQ): A percentage share of the
available catch divided among individual
fishermen, fishing units, or enterprises before the
start of the fishery. This is converted to a weight
of fish once the TAC is set for a given year.



Individual Transferable Quota (ITQ):
This is an 1Q in which the share can be transferred
or traded to another licence holder.

Infauna: Animals, such as clams and worms, which
burrow into the seabed.

Inorganic: Material, such as rocks and minerals,
that is not organic — not derived from plants or
animals.

INPFC: International North Pacific Fisheries
Commission. Canada, the United States, and Japan
co-operate on certain research and management
matters through the INPFC.

Input controls; Input management: Controlling
fishing times, gear, number of vessels and
participants, and such matters, to help manage
the fishery.

Inshore: A term originally associated with small,
often open boats that fished close to shore and
tied up every night. In federal fisheries
terminology, however, the term may mean vessels
as large as 65 feet long. (See also: Midshore,
Offshore.)

International Pacific Halibut Commission (IPHC):
Established by Canada’s first independent treaty

in 1923, the IPHC deals with research and
management, and makes recommendations on
catch limits and other matters to the Canadian and
U.S. governments. The IPHC's Conference Board
includes Canadian and American commercial and
sport halibut fishers.

Intertidal: The area between the high tide mark
and the low tide mark on a seashore.

Invertebrate: A creature without a backbone.

IPAC: Independent Panel on Access Criteria.
(See page 25.)

IPSFC: International Pacific Salmon Fisheries
Commission. This U.S.-Canada Commission dealt
with management of Fraser River sockeye and pink
salmon prior to the signing of the Pacific Salmon
Treaty in 1985.

1Q: (See: Individual Quota.)

Isotherm: A line on a map connecting places that
have the same temperature

ITQ: (See: Individual Transferable Quota.)
JPA: Joint Project Agreement. (See page 21.)

Krill: A shrimplike creature that lives in large
numbers in polar waters.

Landings: (See: Catch.)

LEK: Local Ecological Knowledge (that is, what
fishermen and others know about fish and the
ecosystem in their area).

Licence: A "fishing licence" is an instrument by
which the Minister of Fisheries and Oceans, under
the Fisheries Act, grants permission to a person
to harvest certain species of fish or marine plants
subject to the conditions attached to the licence.

Licence-holder: The holder of any species licence
that permits fishing.

Life history: A summary of the life cycle of a
species, from spawning through the egg, larval,
juvenile, and adult stages to eventual death.

Limited entry: Controlling the number of licence
holders who participate in a fishery.

M: (See: Natural mortality.)

Macroalgae: Large algae: generally, those
seaweeds easily visible to the naked eye.

Macroscopic: Organisms that are large enough to
be seen with the naked eye.

Marine Protected Areas: Set up under DFO's
Oceans Act, these can provide varying degrees of
protection from human activity. As well, Parks
Canada can designate protected areas for certain
purposes.

Marine survival rate: Portion of a population that
survives during the open-ocean phase.

Mark - Recapture: A stock assessment program
that has a primary objective of estimating the size
of populations. It usually involves live-capturing
salmon, marking or tagging them, and releasing
them back into the water at one location. At a
second location, attempts are made to recapture
both tagged and untagged fish. Tag and recapture
data are combined to generate the population
estimates.

Marshall Decision: In 1999, the Supreme Court of
Canada affirmed that historic treaty provisions
gave First Nations in the Maritimes and Quebec

a right to participate in the commercial fishery.
The federal government paid compensation to

a few hundred existing licence holders who
voluntarily retired, put their enterprises in the
hands of Native communities, and often provided
fisheries training and other assistance.
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Maximum Economic Yield (MEY): The sustainable
yield for a particular stock that, in theory, should
give the greatest difference between the value of
the fish and the cost of catching them; that is,
the best profits.

Maximum Sustainable Yield (MSY): The greatest
sustainable yield for a particular stock. In theory,
this catch will be sustainable year after year.

MCS: Monitoring, control, and surveillance (aspects
of enforcement).

Microspopic: Too small to see without a
microscope.

Midshore: A loose term that came into currency
on the Atlantic in the 1970’s and 1980’s for vessels
between about 45-50 and 100 feet. Most midshore
vessels belong to independent operators; some
belong to corporate fleets. (See also: Inshore,
Offshore.)

Milt: The sperm cells of male fish with the fluid
containing them. During spawning, the male
releases milt as the female deposits her eggs.

Model: To a scientist, a "model" is just an idea of
how things work, usually written in mathematical
terms. They depend on available data. The major
types of models used in stock assessment are SPA
models and yield-per-recruit models.

Mollusc, Mollusk: An animal, such as a snail, squid,
or octopus, with no backbone and a soft body that
can be enclosed or partially enclosed by a shell.

Molt: To shed the hard, protective outer covering;
or, the covering left behind after an organism, such
as the crab, shrimp or barnacle, sheds it in order to
grow.

Mortality: The death of fish. The proportion of the
fish dying each year is called the "mortality rate."
Scientists split the deaths of fish into those caused
by fishing ("fishing mortality") and all the rest
("natural mortality").

MSY: Maximum Sustainable Yield.

NAFO: The Northwest Atlantic Fisheries
Organization. It replaced ICNAF in 1979. NAFO sets
qguotas for some stocks that are outside Canada’s
200-mile limit, straddle the line, or are of mainly
foreign interest.

NASCO: North Atlantic Salmon Conservation
Organization. This international organization was
founded in 1982, to plan for the restoration and
management of Atlantic salmon stocks.
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Natural mortality: The death of fish caused by
anything but fishing. The "natural mortality rate"
is roughly the proportion of the fish that die of
natural causes each year. Its mathematical symbol
is “M."” (See: Mortality.)

NGO: Non-governmental organization.

Numbers-at-age: The numbers of fish in each age
class of a stock, in a particular year.

Observer coverage: Placing of trained observers,
under contract, aboard domestic or foreign vessels
to gather fishery information.

Ocean to Plate program: (See page 26.)

Oceanography: Study of the oceans; often deals
with water composition, conditions, and
movements.

Offshore: A loose term usually associated with
the fishery by larger vessels, most often owned by
companies rather than individuals, able to stay at
sea for days or weeks at a time, and often fishing
12 or more miles offshore. In federal fisheries
statistics, the term "offshore" has meant different
things at different times: vessels over 25.5 gross
tons, vessels over 65 feet, or vessels over 100 feet.
See also: Inshore, Midshore.

Opercular punch: A small hole made in the gill-
plate (operculum) using a paper punch to indicate
that a fish has been tagged. This provides a check
against tag loss. Opercular punches are also used
as tissue samples for DNA analysis.

Optimum Sustainable Yield: The best sustainable
yield for the combined purposes of the fishing
industry, of conservation, and of the nation as

a whole. It has no hard and fast definition. In
Canada, the yield when fishing at Fg 4 is often
used as a practical replacement for OSY.

Organic material: Material derived from living
organisms.

Otolith: The earstone of a fish. The otoliths have
rings on them like the rings on a tree-stump. They
can yield the age of a fish, its growth rate, and
information about the environments where it has
lived.

Output controls: Restricting fishing by means of
quotas and size limits.



Overfishing: Generally, this means catching so
much fish that it reduces the stock's biomass

and future catches below desirable levels. In an
overfishing situation, fishermen would have better
catch rates over the longer term by cutting back
on fishing. Can mean yield (or growth) overfishing
(fishing hard enough to reduce yield; fishing less
would let the fishermen catch more); recruitment
overfishing (pushing the spawning stock biomass
down so far that hardly any little ones recruit to
the fishable stock); economic overfishing (high
fishing effort cutting profits below what they could
be); or overrunning quotas or other conservation
regulations.

Owner-operator policy: Applies to Atlantic licence
holders using vessels less than 65' long. It generally
requires licence holders to be present on their
vessel and personally fish their licences.

Pacific Salmon Commission: Canada-U.S. body
advising the two governments on management of
salmon stocks, especially Fraser River sockeye and
pinks, under the Pacific Salmon Treaty.

Pacific Salmon Treaty (PST): a treaty between
Canada and the United States concerning the
conservation, management, restoration and
enhancement of Pacific salmon resources.

Pacific Scientific Advice Review Committee
(PSARCQ): the Pacific regional body responsible for
review and evaluation of all scientific information
on the status of living aquatic resources, their
ecosystems, and on biological aspects of stock
management.

Pacific Fisheries Resource Conservation Committee
(PFRCC): This body advises DFO and informs the
public on Pacific fishery conservation.

Partial recruitment: The degree to which a year
class has joined the fishable stock. When a year
class is young, only some of its fish are big enough
to be caught, so it is partly but not fully recruited.

Pelagic: The "pelagic" species live in midwater or
close to the surface. They include herring, capelin,
swordfish, tuna, and many others.

(See: Groundfish.)

PFRCC: (See: Pacific Fisheries Resource
Conservation Council.)

Phytoplankton: Microscopic plants, such as diatoms
and dinoflagellates, that drift freely with water
motions. They are the primary food producers in
the aquatic environment (the "grass of the sea"),
and are commonly known as algae.

Plankton: (See: Phytoplankton, Zooplankton.)

Population dynamics: The part of fisheries biology
which studies the numbers of fish and why they
change.

Port sampling: A process whereby data on the
catch is collected at dockside and is used in
assessing stocks.

Precautionary approach: “Erring on the side of
caution” - recognizes that the absence of full
scientific certainty shall not be used as a reason to
postpone decisions where there is a risk of serious
or irreversible harm.

Primary production: The growth produced by the
organisms on the bottom of the food chain
(plankton, algae), which fuels the rest of the food
chain.

Productivity: The amount of organic matter
formed in an ecosystem and its rate of formation.
In other words, a measure of how rich or fertile an
ecosystem is.

PSARC: (See: Pacific Scientific Advice Review
Committee.)

PSC: (See: Pacific Salmon Commission.)

Quota management: Managing a fishery by
specifying how much fish may be taken, stock by
stock.

RAP: (See: Regional Advisory Process.)

Recruitment: When fish survive the egg, larval,
and juvenile stages, and grow big enough to be
caught in the fishery, they are "recruited" to the
fishable stock. “Recruitment" can mean either the
process of recruiting or the numbers of fish in a
year class that are recruited.

Reference points: Measurement levels that give an
indication of stock health. For example, scientists
could judge that a particular stock can ordinarily
stand a catch rate set at Fg 4, is healthy at a biomass
over 100,000 tonnes, and would be slipping into
danger at 70,000 tonnes.

Regional Advisory Process (RAP): This process
provides peer-reviewed information on the status
of fishery and marine-mammal resources. A RAP
co-ordinator identifies issues in consultation with a
co-ordination committee, fishery managers, fish
harvesters, and others. Researchers present
working papers for peer review by colleagues and
others, including fish harvesters in many cases.
Although much of the RAP work involves stock
assessments, these can also be updated using
current fishery and survey information, without
going through formal review in RAP. Many RAP
documents appear later as Canadian Science
Advisory Secretariat publications.
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Removals: All of the fish "removed" from a stock
by fishing, including the catch and any fish killed
but not caught.

Riparian zone: The band of land beside
a stream or other waterbody. A well-vegetated
riparian area benefits fish and the ecosystem.

Run: Genetically similar group of fish having a
shared source and destination place or time. In
the wild, the group of fish that return to the same
geographic area (natal watershed), or that return
at the same time period. On a salmon farm, the
group of fish at a farm site.

Salinity: The level of saltiness of ocean water.
Salinity affects density, water movements, and
other matters.

Salmon Area (Pacific): One of six areas

on the Pacific coast. For salmon seiners, there are
two areas, Salmon Area A (north coast) and Salmon
Area B (south coast); for gillnetters, there are three
areas, Salmon Area C (north coast), Salmon Area D
(portion of south coast) and Salmon Area E
(portion of south coast and the Fraser River); for
trollers, there are three areas, Salmon Area F
(north coast), Salmon Area G (WCVI and Queen
Charlotte Strait), and Salmon Area H (Johnstone
and Georgia Strait).

Salmonid: A fish belonging to Family Salmonidae,
which includes salmon, trouts, chars, whitefish and

grayling.

School: A group of fish swimming together. Some
fishermen call a school a “bunch,” "run," or "pod"
of fish.

Selectivity: The way fishing gear selects fish,
catching some but letting others go. This can be
size selection (usually letting small fish escape) or
species selection, where only some species are
caught.

Sequential population analysis (SPA): A method
used to determine the past history and present
abundance of a stock. Scientists make an estimate
of the number of fish in each year class, and the
deaths from fishing and natural mortality. Where
they know the total catch and its age composition,
they can calculate how many fish were caught each
year from each age class (catch-at-age). They also
estimate the natural mortality. Then, they can use
the numbers and weights-at-age of the remaining
fish to calculate the biomass of the stock. (See
also: Stock Assessment, Surveys and Samples.)

Shellfish: Shellfish include molluscs, with a soft
body inside a hard shell, such as clams, and
crustaceans, with segmented body parts and their
skeletons on the outside, such as lobsters.
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Sibling forecast (Pacific salmon): In all species of
Pacific salmon but pinks, the individual salmon
produced in any one spawning year mature and
return to spawn in more than one subsequent
year. All of the fish that return from a spawning
year (the brood year) are collectively referred to
as a cohort or the brood-year return. A sibling
forecast uses the first returns from a cohort to
predict the number of their siblings that will return
in subsequent years. Generally, the first year of
return is dominated by males and the last year of
returns by females.

Size limit: A minimum or maximum limit on the
size of fish that may legally be caught.

Small Craft Harbours (SCH): DFO owns hundreds
of fishing wharves across the country. SCH
responsibilities come under Regional Directors
General and the ADM Corporate in Ottawa. In
many cases, local Harbour Authorities including fish
harvesters operate the DFO-owned harbours under
lease arrangements.

Smolt: A juvenile salmon that has completed
rearing in freshwater and migrates into the marine
environment. A smolt becomes physiologically
capable of balancing salt and water in the estuary
and ocean waters. Smolts vary in size and age
depending on the species of salmon.

SPA: (See: Sequential Population Analysis.) Also
stands for Scale patterns analysis.

Scale patterns analysis (SPA): A stock identification
technique based on the premise that rearing areas
can result in unique scale patterns that allow point-
of-origin assessments to be made.

Spawning stock biomass: The total weight of
sexually mature fish in the stock. (See: Biomass.)

Stock: A population of fish of one species found

in a particular area, which is used as a basic unit
for fisheries management. All of the fish in a stock
should share similar growth and migration
patterns.

Stock assessment: A scientific analysis

of the condition of a stock. Some assessments
estimate the biomass and calculate recommended
TAC's. Typically, scientists measure and calculate
various indicators of the abundance of each year
class, such as catch statistics and research survey
biomass estimates. They also compare these results
with their data on year classes of the past. These
calculations and comparisons enable them to
estimate the biomass of each year class and of the
total stock.



Scientists use various models for stock assessment,
including General Production models, Yield-per-
Recruit models, and Stock-Recruit models. The
most advanced models are called Sequential
Poulation Analyses, or SPA's. These use catches-
at-age and many other kinds of data. General
Production models need only information on
catch and fishing effort; unfortunately, most

are inaccurate. Yield-per-recruit models need
information on growth and mortality rates. Stock
Recruit models relate to the spawning stock
biomass. They are useful for species such as
salmon, where the size of the spawning stock
biomass strongly affects the level of recruitment.
(See also: Sequential Population Analysis, and
Surveys and Samples; and see pages 13-15.)

Straying: The migration of a mature salmon into a
stream other than that in which it was born (i.e., its
“home"” stream). Straying is not equivalent to
gene flow (the exchange of genetic material)
unless the straying fish successfully reproduces in
the receiving stream.

Subsistence fishery: A fishery to satisfy local food
purposes.

Subtidal: The zone below the low tide zone.

Surveys and samples: Scientists get information on
the abundance and biomass of fish from various
surveys and samples. These feed into different
data bases, which provide the main information
for stock assessment. Surveys and samples for
groundfish include: (1) commercial catch records
from purchase slips. In some fisheries, there is also
data from dockside weighouts. (2) catch sampling
by port samplers on the wharves (see: Age
composition). (3) logbooks from vessels over 25.5
gross tons. (4) fisheries observers on all foreign
and some Canadian vessels. (5) research vessel
surveys, towing nets in a pre-determined pattern
year after year, or using acoustic sounders.

Most information used in stock assessment comes
from the commercial fisheries, through purchase
slips, port samples, logbooks, and observers. This is
used to add up the total catch from each stock, and
the fishing effort. From these, scientists can
calculate the catch per unit effort. Over the years,
this gives them some idea whether the biomass is
rising or falling.

There are weaknesses in these data. If some of

the catch has been discarded at sea, the catch
information is less reliable. As fishermen improve
their boats, gear, and techniques, one day's fishing
(or one unit of fishing effort) can catch a higher
proportion of the fish in the stock. As some fish get
scarce, they keep bunching up on the best grounds,
so that they are still easy to catch even though less
plentiful. In other words, a fisherman's catch per
day (or catch-per-unit-effort) may hold steady or
rise, even though the biomass is falling. This means
that catch-per-unit-effort alone can give the wrong
idea about the level of biomass. CPUE has to be
interpreted in the light of other information.

To provide data independent of the fishing fleet,
scientists carry out their own surveys, with fishing
gear or with special acoustic (echo-sounding)
equipment. These surveys are carefully designed
to give a count of the fish which can be compared
from year to year. These surveys sample and
estimate the whole of each stock, not just the fish
on the commercial fishing grounds, so that the
results are not thrown off when fish bunch up or
spread out. These research surveys often use fine-
mesh gear. This lets them catch very small fish.
From the results, scientists can get a first idea of
how good the recruitment will be in the next
couple of years. This helps them estimate future
TAC's. But they can make only rough estimates of
how good recruitment will be. The picture of year
class abundance only becomes clearer when fish
start showing up in the commercial catches.

Sustainable development: There are various
definitions, which often equate to using natural
resources without damaging their use by future
generations.

Sustainable yield; Surplus production: The catch
that you could take from a stock year after year,
without changing its biomass.

TAC: (See: Total Allowable Catch.)

TEK: Traditional Ecological Knowledge. (See:
Local Ecological Knowledge.)

Tonne: A metric tonne equals 1,000 kilograms and
2.204.6 pounds.

Total Allowable Catch (TAC): The total amount of
fish allowed to be caught from a particular stock
by all resource users over a particular period of
time.

Trip limit: A maximum catch that each boat is
allowed to bring back from any one trip.

Variation Order: (See page 6.)
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Vessel Monitoring System: A common term for an
electronic automatic location and communication
device. It is placed aboard a fishing vessel and used
to manage certain fisheries by monitoring time,
date, vessel position, and vessel identification
number in real time through satellites. Also known
as a Black Box.

Virgin Stock: A stock in its natural condition
before anyone has fished it.

VPA: Virtual Population Analysis: one type of
Sequential Population Analysis or SPA.

Weight-at-age: The average individual weight of
the fish in each age class of a particular stock.

Year Class: All of the fish in a stock that were
spawned in a particular year, such as all those
spawned in 1990. Also called a “cohort”.
(See: Age class.)

Yield: Another word for catch.

Yield-per-recruit: "Yield-per-recruit" models
calculate the different yields expected from a stock
if it was fished with various amounts of fishing
effort and with various fishing gears that had
different size-selection characteristics. These
models can be used to find the best size limits or
to calculate Fuax or Fy 4 for a stock.

Zooplankton: Tiny marine animals, ranging in size
from microscopic to a few centimetres, which feed
on phytoplankton. Zooplankton are in turn eaten
by larger marine creatures such as fish, jellyfish,
and some seabirds.
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Alliance des pécheurs professionnels du Québec (APPQ)
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Bay of Fundy Inshore Fishermen's Association (BFIFA)
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