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PREFACE

On 6-10 December 1999, the Department of Fisheries and QOceans, in collaboration with the Prince
Edward Island Department of Technology and Environment, sponsored a scientific workshop to
examine the impacts of land use practices on aguatic resources of Prince Edward Island. The
meeting was held in Charlottetown, and was chaired by André Ducharme. This workshop was
prompted by widespread concem about the effects of sedimentation, livestock access to
watercourses, toxic chemicals, and anthropogenic nutrient releases on freshwater and estuarine
systems of Prince Edward Island. it heard 16 presentations by biologists, toxicologists, enforcement
officials, resource managers, and soil and water specialists.

The findings of the workshop were recorded in a Habitaf Status Report (DFO 2000). Workshop

objectives, agenda, participant list, and summaries of oral discussion were presented by Cairns
(2000).

The 11 papers and five abstracts or extended abstracts in this report represent the scientific
proceedings of the workshop. All papers were peer-reviewed by two or more referees. The editor
thanks Bob Bancroft, Rod Bradford, Daniel Caissie, Simon Courtenay, Cindy Crane, Ted Currie, Todd
Dupuis, Richard Gallant, Ron Gray, Daryl Guignion, Andrea Locke, Rosie MacFarlane, Linda
MacLean, John MacMillan, Darren MacPherson, Dave Moore, Kelly Munkittrick, Clair Murphy, Dacia
Omilusik, Bruce Raymond, Bruce Smith, and Erin Swansburg for providing referee reports.

LITERATURE CITED
DFO. 2000. Effects of land use practices on fish, shellfish, and their habitats on Prince Edward
Island. DFO Maritimes, Regional Habitat Status Report 2000/1E. Awvailable for download at
http://www.mar.dfo-mpo.ge.ca/science/rap/internet/Home.htm.

Cairns, D.K. (Ed.). 2000. Proceedings of a workshop on effects of land use practices on.fish,
shelifish, and their habitats on Prince Edward Island. Gulf Region, Department of Fisheries and
Cceans, Moncton.



Land use and aquatic resources of Prince Edward Island streams and estuaries:

an introduction

David K. Cairns
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ABSTRACT
Prince Edward Islanders' long-standing preoccupation with land issues has been increasingly directed
toward questions of land use impacts on aquatic environments. PEl's geological history provides it
with a heavily indented coast, short rivers, and few natural ponds. The original Acadian forest,
dominated by sugar maple, beech, and yellow birch, was cleared or cut over by European settlers and
by 1900 only 30.9% of the province was forested. In the 20th century some farmland was allowed to
revert to forest and in 1990 49% of the province was forested. PEl's agricultural economy continues to
be based on a mix of livestock and crops. Land planted in potatoes increased from 26,000 ha in 1986
to 45,000 ha in 1998. About 18-20% of the province's land mass is in potato rotation. Most farmland
on PEI is classified as having severe to high risk of erosion, and the increasing cultivation of potatoes
exacerbates this risk. Soft-shelled clams, quahogs, and oysters harvested from PEl bays and
estuaries fetched reported values of $1.6 to $7.2 million in 1981-1998. Mussels are cultivated on
longlines suspended in deeper bays and estuaries. Sales were valued at $15.1 million in 1998. Due
to its insular status PEl has a depauperate freshwater fish fauna. Only three species have purely
freshwater distributions, and these may have been introduced. The chief commercial finfish of bays
and estuaries are eels, gaspereau (consisting of alewife and blueback herring), silversides, and
smelts. The main recreational species are brook trout which are widespread, and Atlantic salmon
which have disappeared from most systems, but which persist in a limited nhumber of rivers due to

natural reproduction and stocking.

INTRODUCTION

Prince Edward Islanders have been preoccupied with
questions of land since the beginning of British
settlement.  Islanders' interest in (some would say
obsession with} land may be due to its scarcity (PEI is the
most densely populated province in Canada), to the
status of agriculture as an economic mainstay, and to a
troubled early history in which orderly settlement was
impeded by a system of absentee land tenure.

In the last part of the twentieth century, concerns about
fand on PEl have led te two Royal Commissions and a
major Round Table study (Anon. 1973, Boylan 1990,
Anon. 1997). Increasingly, land controversies revolve
around environmental issues, especially the relation
between land use practices and aquatic environments.

A simple example will underiine the connection between
land use and watercourses on.PEl. In 1994, Marchbanks
Pond on the Wilmot River in west-central Prince Edward
Island was drained in order to allow the removal of silt
that had accumulated in it. The pondbed yielded no
fewer than 4,150 truckloads of earth, with a totat volume
of approximately 57,000 m® (S. Hill, pers. comm.).
Marchbanks is a small pond that receives water from a
stream only about 10 km long. The quantity of silt it had

gathered is testament to the massive transfer of topsail,
and many other matenals, from the terrestrial
environment to the aguatic environment of Prince Edward
Island.

The Round Table report spawned a series of pubic
hearings, action committees, and task forces to deal with
its recommendations, and also to respond to urgent
issues {such as a spate of fish kills in summer 1999).
These fora, like their predecessors, receive input from
scientific witnesses but their orientation is to recommend
or create public policy, not to critically examine the
physical, chemical, and biological processes by which
land use practices effect change on aquatic
environments.

The series of papers in this volume provides that
scientific scrutiny. They will focus on four avenues by
which land use practices may affect aquatic resources,
q.v. sedimentation, toxic chemicals, cattle access, and
estuarine eutrophication.

This Introduction provides background material in the
form of a brief history of land use on Prince Edward
Island, and a summary of freshwater and estuarine
fisheries resources.

Pp. 1-13in D.K. Caims {ed.). 2002. Effects of land use practices on fish, shelifish, and their habitats on Prince Edward Island.
Canadian Technical Repont of Fisheries and Aquatic Sciences No. 2408.



A BRIEF HISTORY OF LAND USE ON
PRINCE EDWARD ISLAND

Prince Edward Island is underlain by sandstone and
siltstone bedrock formed from the erosion of the early
Appalachian Mountains (van de Poll 1983, DeGrace
1999). This sedimentary bedrock is overlain by glacial till
which shares the bedrock's characteristic red colour,
which is caused by a layer of hematite dust that sticks to
each particle. What is now Prince Edward Island was a
peninsula after the last ice age, but fluctuations in sea
level and rebound from glacial depression gave PEI
insular status about 5,000 years ago.

The rising sea level in relation to the land also drowned
the valleys of PEl's short rivers. This produced a deeply
incised coast with broad tidal estuaries and many bays.
In many river systems the estuaries are larger than the
rivers themselves, Because of
sedimentary rock, PEl has few natural lakes. This
underlying geology also permits abundant groundwater
seepages, which serve to maintain flow and dampen
temperature fluctuations (Smith 1966).

At the time of European contact, most of Prince Edward
Island was covered by a forest dominated by sugar
maple, beech, and yellow birch, with some stands of
spruce and fir, especially In coastal and poorly drained
areas (Clark 1959, McAskill 1987). The economy of
native people at the time was based on hunting and
gathering, and had little effect on land cover. European
settlement began with French colonists early in the 18th
century (Clark 1959). Most farms were along coastlines
or estuares, and salt marsh and sand dunes were
exploited for livestock forage. After the British acquired
official control in 1763, settlement and land clearing
increased, with the biggest waves of arrivals occurring in
the first half of the 19th century. These setilers operated
mixed farms, raising cattle, sheep, pigs, and a variety of
cereal crops and potatoes. Land clearing continued, and
by 1900, only 30.9% of the province remained forested
(Anon, 1997), The land that retained forest cover was
much affected by wood harvest for sh:pbu:ldlng, local
construction, and firewood.

In the early part of the 20th century the province's
population shrank due to declining economic
opportunities, and much farmland was abandoned, Most
of this land reverted to single-species stands of white
spruce. In 1990 (the most recent year for which accurate
data are available) 49% of PEI was forested. The forest
resource is approximately evenly split between
hardwoods and softwoods (Anon. 1997). Prince Edward
Island has no virgin forest and all forested land has been
subject to at least some degree of harvest. During the
1990s there has been an upturn in forest harvesting due
to high lumber prices, and also because of pressure to
clear woodland for potato and blueberry produchon
Harvest of wood products increased from 411,000 m® in
1991 to 643,000 m® in 1995, a level that is consudered by
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the Forestry Division of the PE! government to be
unsustainable {Table 1; Anon. 1997).

PEl's agricultural economy continues to be based on a
mix of livestock (mostly dairy and beef cattle and pigs)
and crop (cereals, potatoes) production. However the
number of farms and farmers has decreased markedly.
The number of farms peaked at about 14,000 at the tum
of the century, fell to 3,154 in 1981 and continues to
decline (there were 2,217 in 1996, Table 1) (Clark 1959,
Anon. 1997). With the decreasing number of farms there
has been a major increase in farm size. In parallel, there
has been an increasing trend for land to be farmed by
those who do not own it.

From 1880 to 1950, PEI farmers planted from 13,000 to
22 000 ha of potatees annually (Clark 1959). In the
1980s, potato acreage began a steep increase, rising
from 25,851 ha in 1986 to about 45,730 ha in 1998
(Table 1, Fig. 1). Cash receipts from potatoes are now
roughly half of all farm revenues on PEI (Table 1, Fig. 1).
According to PEI Department of Agriculture and Forestry
analyses of satellite images recorded in 1996-1998
{(Anon. 1999a), between 103,000 and 115,000 ha of PEI
is currently in potato rotation. This constitutes about 18-
20% of PEl's land mass. Of the land in potato
production, between 55 and 62% is planted in potatoes
every three years, and between 36% and 43.5% grows
potatoes every two years. Between 1.5 and 2% of potato
land is planted in potatoes three years in a row (Anon.
1999a).

Eighty-one percent of cultivated land on Prince Edward
Island is considered by Agriculture and Agri-foods
Canada to be at high to severe risk of water erosion, and
PEl is the only province in Canada where the water
erosion risk increased between 1981 and 1991 (Anon.
1997). This trend is due to the increase in potato
acreage. Of all major crops grown on PEIl, potatoes are
the most environmentally intrusive for the following
reasons:

a) Potato production removes large quantities of organic
matter from the soil. In 1998, the mean potato yield from
PEI fields was 29 t/ha {Anon. 1998b). In contrast, typical
hay and grain yields are 5 and 3 t/ha, respectively.

b) Potato cultivation involves leaving soil bare for
extended periods, leading to high erosion risk.
Traditionally, land is plowed the fall before potato
planting, and fields lie bare after the crop is harvested.
Some farmers are adopting alternate methods that
reduce erosion risk, but potato cultivation still entails
more erosion potential than other crops.

c) Potatoes attract a wide variety of pests, which are
typically controlled by intensive pesticide applications.

Washburn and Gillis (1992) estimated a mean soil loss
for potato land in the Dunk-Wilmot area of 10 Vhalyear,
assuming that 70% of the land was in a three year potato
rotation with the remainder in a two year rotation.



In contrast to the expanding potato industry, the livestock
sector has been relatively stable in recent years. Cattle
numbers have dipped slightly since the 1980s, probably
due to the conversion of some catile operations to potato
farms (Table 1, Fig. 1}.

Prince Edward Island's population in 1999 was 138,000.
With a land area of 5,660 km? PEIl has a population
density of 24.4 persons km™, the highest of any Ganadian
province. The national population density is 3.1 persons
km™ and the second most densely populated province is
Nova Scotia with 16.9 persons km? (figures from
Statistics Canada web site, 2000).

MOLLUSCS AND THEIR FISHERIES

Prince Edward Island's broad estuaries and shallow bays
provide habitat for several bivalve shelifish of economic
importance. The southern Gulf of St. Lawrence, termed
the "Acadian Pocket” has summer water temperatures
which often rise to the low 20% C in sheltered inshore
areas. This provides summer themmal conditions which
are not encountered elsewhere in eastem North America
north of the middle of the US Eastern Seaboard. The
following account of bivalve shellfish is summarized from
Jenkins et al. (1997).

Soft-shelled clams are harvested in bays and estuaries at
jow tide with hand tools. Reported harvests in 1981-1998
declined iregularly, and ranged from 159 to 407 t (Table
2, Fig. 2). Reported landed value during this period
ranged from $173,000-$788,000, Quahogs are
harvested from muddy bottoms in grounds which are
covered by 0 to 0.75 m of water at low tide. The main
method is hand picking by combing through the mud
surface with gloved hands. Reported quahog landings
were between 29 and 622 t in 1981-1998, with landed
values of $200,000-$1,983,000 (Table 2, Fig. 2). Prince
Edward Island also has a bar clam industry which
typically harvests 200-800 t annually. Bar clams typically
occupy sandy bottoms fronting on open salt water, so
they occupy only the outer portions of estuaries.

The oldest commercial bivalve fishery on PE| is for the
oyster, which was intensively harvested in the 19th
century. In 1915, a disease known as Malpeque Disease
appeared and eventually destroyed most oyster beds in
the province. A disease-resistant strain emerged and
eventually re-populated the lost beds. At present the
oyster industry is a mix of fisheries on open grounds,
which may be enhanced by cooperative or government
efforts, and culture on private leaseholds. There are also
efforts to raise oysters in racks held off-bottorn In shallow
water, Some of the most important grounds are
contaminated by coliform pollution, which has given rise
to the widespread practice of "relaying" contaminated
oysters in clean water until they are safe for human
consumption.

Market demand, and therefore price, of oysters varies
greatly with shell shape. The highest grades generally
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come from firm bottom while those grown on soft mud
eam low grades and low prices.

Reported oyster production varied from 870 to 1,974 t
between 1981 and 1998 (Table 2, Fig. 2). Reported
landed values in the same period ranged from
$1,016,000 to $4,447,000.

Summed reported harvests of soft-shelled clams,
quahogs, and oysters were 1,677 to 2,897 t in 1981-
1998, with reported landed values from $1,687,000 to
$7,218,000 (Table 2, Fig. 3}.

In the 1970s and 1980s methods were developed for the
cultivation of blue mussels which were suited to the
province's seasonally ice-covered waters.  Naturally-
spawned spat are captured on collectors, and later
transferred to "socks" suspended from longlines which
are sunk below ice level in winter, The mussel industry
needs adequate water depth (at least 4 m}, and most
production occurs in bays and estuaries in the central
and eastem paris of PEI where depths tend to be greater.

Mussel production has increased dramatically since the
inception of the industry, rising to 12,461 tin 1998, with a
landed value of $15,110,000 (Table 2).

. FINFISH AND THEIR FISHERIES

The formation of the Northumberland Strait about 5,000
years ago posed a barrier to the colonization of mammails
and freshwater fish to Prince Edward Island. PEl's
mammalian fauna is depauperate in comparison with that
of mainland provinces (Cameron 1958}, and its list of
fishes is similarly short {Anon. 2000a}. At present, about
21 fish species spawn in PEIl rivers and estuaries (or
spend most of their lives there, in the case of the
American eel} (Table 3). This includes introductions such
as brown and rainbow trout and arctic char. The native
spawning population included approximately 15 species.
However, the species list is dominated by diadromous
forms which are adapted to salt water and therefore could
readily invade PEI from neighbouring provinces. The
only purely freshwater fish found on PEI are the northern
red-bellied dace, the golden shiner, and the slimy sculpin.
All of these have very restricted ranges on PEIl and may
have been introduced. It is therefore possible that the
indigenous fauna of PEI includes no purely freshwater
fish.

The following accounts are summarized from Caimns
(1997a). Eels are found in bays, estuaries, coastal
ponds, rivers, and freshwater ponds on PEl. Muddy
bottoms are favoured, although in streams stony
substrates may be used. The commercial fishery is
restricted to tidal waters, where eels are captured by fyke
nets and by night-time spearing under generator-powered
lights, a practice known as flambeauing, Reported
landings in fisheries for eels and other diadromous
species are notoriously unreliable. However, the sharp
decline in reported landings, from 150-250 t in the early



1980s to a few tens of tons in the late 1990s (Table 2,
Fig. 4), accords with reports from industry observers.
The gaspereau fishery of PEI targets two species, the
alewife and the blueback herring, both of which spawn in
rivers during springtime runs. These fish are caught in
trap nets in rivers, by beach seines In rivers and at the
outlets of creeks emptying into the Gulf of St. Lawrence,
and in gillnets set in open water. Official landings figures
do not properly capture gaspereau catches because the
dominant market is for lobster bait. Nevertheless it is
clear that catches are in the range of hundreds of tons or
more. Silversides inhabit coastal waters, tidal creeks,
and coastal ponds, and are subject to a fall fishery on
PEl, which accounts for about two thirds of world
landings of this species. Reported catches are highly
variable, and have ranged up to 543 t with a landed value
of $207,621. Smelts, like gaspereau, enter rivers in
spring to spawn. They are taken in gillnets and traps in
fall and traps through winter ice. Reported landings
ranged from 85 to 704 t in 1981-1998, with reported
landed values of $77,238 to $681,564.

The main recreational fisheries on PEI are for brook trout
and Atlantic salmon. Brook trout exist in self-sustaining
populations in most PEI watercourses, but self-sustaining
runs of salmon have disappeared from most streams in
the period since European settlement. Remnant natural
salmon runs persist in a some streams, and runs are
supported by stocking in several of the larger rivers,
notably the Morell, Mill, Trout (Coleman), Dunk, West,
and Valleyfield. The number of brook trout licences
issued has declined since the 1980s (Table 4, Fig. 5).
Salmon licence sales increased sharply in the late 1980s
after the implementation of a stocking system based on
semi-natural rearing, which boosted retums’ {Davidson
and Bielak 1993). Salmon retums have declined in the
1980s, and so have licence sales (Table 4, Fig. 5; Cairns
1997b).

In 1994, anglers spent an estimated $4.6 million for
goods and services directly attributed to recreational
fishing on PEl (Table 4, Fig. 3). Total expenditures,
partly or completely attributable to angling activities, were
$7.0 million (Cairns 1996).
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Table 1

Selected forestry and agricultural statistics for Prince Edward Island.

Data from Anon. 1996, 1999b, and Anon. 2000b.

Year Forest Number Cattle Potatoes Potato Total
production of on planted cash farm
(ma) farms farms (ha) receipts cash
receipts
. (000)
1981 3,154 25,851
1982 102,000
1983 101,000
1984 101,000
1985 100,000 28,733 _
1986 2,833 100,500 25,989 186,970
1987 499,000 99,000 27,114 215,097
1988 510,000 99,000 27,519 208,614
1989 451,000 98,000 27,519 257,650
1990 442 000 97,000 30,351 114,238 252,953
1991 411,000 2,361 95,000 31,485 96,573 243,232
1992 465,000 94,500 34,398 72,839 227,066
1993 490,000 94,000 35,208 97,996 238,821
1984 596,000 93,500 38,445 163,704 307,455
1995 643,000 94,000 43,706 149,741 311,616
1996 599,000 2,217 94,600 44 515 137,544 289,144
1997 616,000 94,000 45 325 128,843 274,125
1998 635,000 95,000 45,325 172,177 312,937
1999 853,000 45,730 194,818 345,918




Table 2

Reported landings and landed values of clams, quahaugs, oysters, mussels, and estuarine finfish on Prince Edward 1sland, Data from Annual Reports of the PEIl Departments of
Fisheries and Taurlsm and Agriculture, Fisherles and Forestry, and Caims 1597a,

Year Malluses Finfish

Soft-shelled clams Quahaugs Oyslers Taotal, s-5 clams, Mussels Barclams Eels Gaspereau Silversides Smelts

t Landed t Landed t Landed oysters, and t Landed t Landed t Landed t Landed t Landed t Landed

value value value quahaugs value value value value value value
t Landed
value

1581 332 205000 303 200,000 1,218 1,426,000 1,854 1,835,000 47 51,000 218 55,000 220 259 33 324
1882 279 203,000 528 466,000 870 1,016000 1,677 1,685,000 69 107,000 311 144000 168 133 63 2948
1983 262 173,000 507 615,000 1,104 1,290000 1,873 2,078,000 162 233,000 429 183,000 151 as 108 262
1984 279 277,000 444 588,000 1,535 2,031,000 2,259 2,896,000 259 407,000 742 327,000 165 a8 13 30,604 244 131,848
1985 389 472,000 622 823,000 1,544 2042000 2555 3,337,000 464 562,000 636 280,000 140 255056 238 48 13,018 118 681,564
1986 3 474,000 29 409,000 1,681 2,405,000 2,100 3,292,000 1,218 1,330,000 404 178,000 226 558,243 464 103,146 76 18553 704 114813
1987 407 674,000 561 1,112,000 1,346 2226000 2314 4,012,000 1,035 1,712000 456 261,000 150 466,745 364 104398 137 37573 150 172,599
1988 215 380,000 479 845,000 1,461 2899000 2,155 4,124,000 1,441 2333000 420 277000 125 351,287 234 69,011 80 22710 219 90,968
1988 176 311,000 59 1,533,000 18 3,753,000 2,664 5597000 2443 4,303,000 427 377,000 77 212,446 132 42886 33 10864 104 77,238
1890 124 390,258 B3 26,620 82 27,068 B5 145,075
1991 129 435,501 87 28427 118 51820 158 153,523
1992 256 464 000 559 803,000 1,177 2,062,000 1992 3329000 4,478 4,959,000 B05 554,000 54 183809 317 92608 45 17,539 193 212,597
1993 224 479,000 523 810,000 1,208 2227000 1953 3516000 4,788 4872000 677 731,000 74 246170 200 68,878 B3 29,088 180 373,608
1994 292 705,000 468 1,108,000 1,553 3,263,000 2313 5076000 5048 6321000 719 552,000 46 220056 115 36,148 543 207621 255 355895
1995 163 342000 470 1,196000 1,793 2070000 2426 4,608000 7470 B596000 281 223,000 33 194,706 42 13825 179 71,832 270 97,428
18596 158 301,000 561 1,322,000 1676 2945000 2397 4,568,000 3819 10,693,000 333 275000 11 73,661 53 22,724 1H1 o8
1897 338 747000 5B4 1685000 1,429 3,181,000 2351 5613,000 9976 12,096,000 670 644,000 46 257000 107 43,000 238 103,000 158 251,000
1998 321 788,000 602 1,883,000 1,974 7,218,000 12461 15110,000 268 251,000 34 146,000 52 34000 232 102,000 261 378,000

4,447 000

2,897




Table 3
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Fresh and brackish water fish on Prince Edward Island. Data from Anon. 2000a, Gaims 1897a, S. Hill unpubl., and Calms unpub.

Species Scientific Name Spawns on PEI Fishery Comments
At At time of
present European
settlement

Sea lamprey Petromyzon marinus No No evidence No Juvenile lamprey have been found attached to
salmon in PEI

Atlantic sturgeon Acipenser oxyrinchus No Fossible Occasional bycatch in open  There are early reports of sturgeon in rivers

water commercial fisheries  and bays (Walsh 1984)

Blueback herring Alosa aestivelis Yes Probable Commercial Fished commerclally as "gaspereau.”
Confirmed for only few rivers; probably
present in many rivers.

Alewife Alosa psetdoharengus Yes Yes Commercial Fished commercially as "gaspersau.”
Widespread in rivers and estuaries.

American shad  Alosa sapidissima No Possible Occasional bycatch in open There are historical records of shad in rivers.

water commerclal fisheries

Rainbow trout Oncorhiynchus myhiss Yes No Recreational Introduced, present in a number of
watercourses

Allantic salmon  Ssimo salsr Yes Yes Recreational Originally widespread, stocking malntains
populations in a few large rivers, remnant
populations persist in a number of rivers,

Brown trout Satmo lrulta Probable Na May be bycalch in rec. Present In a few rivers, possibly strays from

fishery introduced populations in Nova Scolia

Arctic char Salvelinus alpinus Yes Nao May be bycatch in rec. Present in West River from aquaculture

fishery ' escapees

Brook trout Salvalinus fontinalis Yes Yes Recreational Widespread In streams and estuaries

Rainbow smelt QOsmerus mordax Yes Yes Commerclal, some Widespread in streams and estuaries

recreational

Northem redbelly Fhoxinus eos Yes ? No Known only from the Morell R. See

dace

Golden shiner MNotemigonus crysoleucas  Yes

Amerlcan eel Anguifla rostrala No

Banded killifish ~ Funduius diephsnus Yes

Mummichog Fundulus heleroclitus Yes

Allantic tomcod  Microgsdus lomcod Yes

Fourspine Apelles quadracus Yes

stickleback

Threespine Geslerosteus aculealus Yes

slickleback

Blackspotted Gaslerostaus wheatlandi  Probable

slickleback

Ninespine Pungliius pungitius Yes

stickleback

White perch Morone americana Yes

Striped bass Morone saxalilis Possible

Slimy sculpin Coltus cognatus Possible

Atlantic Silverside Menidia menidia Yes
Ictalurus nebulosus Possible

Brown bullhead

No. spawning specles confirmed or probable® 21

No

No

Probable
Probable
Yes

Probable

Yes

Probable

Probable

Probable

Passible

Unknown

Probable

No
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Some taken for bait

Commercial, some
recreational
No

No

Woronecki 1969, Not known if indigenous or
introduced.

Present in some ponds in east Queens Co.
Introduced.

Widespread in rivers, ponds, and estuaries.
Spawns in the Sargasso Sea.

Widespread in lower rivers and coastal ponds

Widespread In brackish and sait waters

Bycatch in commercial smelt Widespread in estuaries

fishery
No

Known from only a few sites, but data very
poor

Bycatch in siiverside fishery Widespread in fresh, brackish, and salt

No

No

Recreatlonal

Recreational

No

Commercial

None

habitats
Probably exists, data very poor

Present In at least some rivers

Present in many rivers, coastal ponds, and
estuaries

Taken in small numbers during spawning
seasan, but'it is not known whether these fish
are local spawners.

Known only from a fish kill in Big Plerre
Jacques River. Not known if populations
recovered after the kill. Not known if species
Is indigenous or introduced, See Currie and
MocAskill 1994, :

Present in many coastal ponds and bays.

Appeared In Trout River, Tyne Valley, in 1999. ‘
Thought to be detiberately Introduced.

®Totals include American eel and slimy sculpin



Table 4
Licences issued to recreational anglers on PEI, and expenditures by anglers that are attributable to recreational fishing.

Year Trout® Atlantic Major purchases and direct
Regular season, fee required  Courtesy Farmer/  Non-  Winter salmon® expenditures attributable to
Resident Non- Total resident fisher resident recreational fishing on PEI

resident day Value Source

1948 3,068 783 3,851

1948 3,552 907 4,459

1950 3,746 1,165 4,911

1991 4,251 1,086 5,337

1952 4952 1,158 6,110

1953 5467 1,159 6,626

1954 5222 1,209 6,431

1955 5,291 1,238 6,529

1956 5298 1,371 6,669

1957 4,989 1,596 6,585

1958 6,884 1,941 8,825

1959 7,265 1,065 9,230

1960 6,987 1,706 8,692

1961 6,370 1,704 8,074

1962 7,681 1,834 9,515

1963 6.882 1,953 8,835

1964 7,127 1,912 9,038

1965 7,738 1,927 9,665

1966 8,374 2,063 10,437

1967 7,046 2,079 9,125

1968 8,607 2,502 11,199

1968 9,185 2,733 11,928

1970 9,067 2,917 11,984

1971 9,368 2,919 12,287

1972 8,518 2,793 11,311

1973 9,911 2,777 12,688 1,286

1974 9777 3,069 12,846 1,170

1976 10,860 2168 13,029 1,446 $1,699,396 Anon, 1978

1976 11,887 2156 14,042 1,442

1977 11,206 1,994 13,199 1,401

18978 11,168 1,888 13,067 1,391

1878 12,951 2,074 15,025 1,559

1980 11,641 1,538 13,179 1,675 $2,389,100 Smith and Brickley 1985

1981 11,722 1,517 13,239 1,629

1882 11,929 1,619 13,548 1,718

1983 12,154 1,605 13,669 1,761 321

1984 11,103 1,372 12,475 1,648 68

1985 10,740 1,341 12,081 1,649 117 83,725,358 Anon, 1988

1986 10,619 1,947 12,166 1,642 279

1987 9,667 1,272 10,938 1,638 451

1988 9177 1,410 10,587 1,667 719

1989 9,804 1,427 11,231 1,650 649

1990 9,726 1,361 11,087 1,582 793 $4,030,207 Anon. 1994

1891 9,648 1,154 10,802 1,665 716

1992 8,524 1,016 9,540 1,026 195 828

1993 8,439 988 9,427 1,499 233 829

1994 8,627 967 9,594 1,450 233 587  $4,622.833 Cairns 1996

195 9,392 1,028 10,420 1,566 1,513 229 633

1996 9,338 871 10,209 1633 1,608 230 291 697

1887 7,975 a1 8,786 1,438 1,695 251 213 616

1998 6,508 724 7,332 999 1,463 204 520

1999 6,905 650 7,555 1,067 1,237 189 450

®From PE| Fish and Wildlife Division files
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mussels on Prince Edward Island.
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Acts, regulations, and policies pertaining to protection of aquatic environments

on Prince Edward Island
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ABSTRACT
The governments of Canada and of Prince Edward Island have Acts, Regulations, and Policies which
protect aquatic organisms and their habitats. Environment Canada administers Section 36 of the
federal Fisheries Act, which prohibits the release of deleterious substances into water frequented by
fish. The Depariment of Fisheries and Oceans administers other sections of the Act, including
Sections 20 and 22 which require provision for fish passage and adequate water flow for fish, and
Section 35 which prohibits the harmful alteration, disruption, or destruction of fish habitat. The Prince
Edward Island Environmental Protection Act prohibits alteration of watercourses without a permit, and
protects riparian habitat through stream-side buffer zones. Other provincial legislation which protects
aquatic environments includes the Natural Areas Protection Act, under which parcels of land are
designated for protection against development, the Planning Act, which has been used to declare a 60
m wide conservation zone along the Morell River, and the Pesticides Control Act, which regulates

pesticide sale, transport, use, and disposal.

INTRODUCTICN

Governments possess a number of tools to assist,
promote and compel industry and citizens to conduct
themselves in a manner which protects environmental
resources. These tools include educational malterials,
funding, technical assistance, research, and finally,
legislation and regulations, Under the Constitution Act,
the government of Canada has exclusive legislative
authority to manage and regulate Canada's sea coast
and inland fisheries. The Fisheries Act, first passed hy
Parliament in 1868, is the federal statute promulgated
pursuant to this constitutional authority. Under a
Memorandum  of  Understanding, environmental
protection sections of the Fisheries Act are co-managed
by Environment Canada (EC) and the Department of
Fisheries and Oceans (DFO). EC deals with introduction
of pollutants into waters frequented by fish (Section 36),
while DFO has responsibility for administration and
enforcement of the provisions dealing with physical
alteration of fish habitat (Sectlon 35). These two sections
provide Canada's strongest tool for discharging the
federal constitutional responsibility for protection of
fishery resources.

Because of their jurisdiction over natural resources,
provincial governments also have major responsibilities in
conservation of aquatic environments. The government
of Prince Edward Island has enacted several statutes
which protect watercourses, wetlands, and associated
habitats. The lead agency in this field is the Prince
Edward Island Department of Fisheries, Aquaculture and
Environment (FAE).

This paper describes the regulatory mandates of EC,
DFQ, and the government of Prince Edward Island with
respect to protection of aquatic environments on PEI.

ENVIRONMENT CANADA

Pollution prevention

Section 36(3) of the Fisheries Act of Canada states:
Subject to subsection (4), no person shall deposit
or permit the deposit of a deleterious substance of
any type in water frequented by fish or in any place
under any conditions where the deleterious
substance or any other deleterious substance that
resuits from the deposit of the deleterious
substance may enter any such water.

Pp. 14-19in D.K. Caims (ed.). 2002. Effects of land use practices on fish, shellfish and their habitats on Prince Edward Island.
Canadian Technical Report of Fisheries and Aquatic Sciences No. 2408.



The Fisheries Act provides definitions will help clarify this
provision:

Person - a human being, a body corporate (company) or
a government department.

Fish - includes {a) parts of fish, (b) shellfish, crustaceans,
marine animals and any paris of shellfish, crustaceans or
marine animals, and {c) the eggs, sperm, spawn, larvae,
spat and juvenile stages of fish, shellfish, crustaceans
and marine animals (Section 2).

Water frequented by fish - Canadian fisheries waters
(Section 34(1)).

Canadian fisheries walers - all waters in the fishing zones
of Canada, all waters in the territorial sea of Canada and
all internal waters of Canada (Section 2).

Delelerious subslance - 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 . . . (Section 34(1)).

Deposit - any discharging, spraying, releasing, spilling,
ieaking, seeping, pouring, emitting, emptying, throwing,
dumping or placing {Section 34(1)).

In the landmark case R. vs MacMillan Bloede! Albemi
Ltd., the Supreme Court of Canada ruled that "What is
being defined is the substance that is added to the water,
rather than the water afier the addition of the
substance.... Once it is determined that (the substance)
is a deleterious substance and that it has been deposited,
the offence is complete without ascertaining whether the
water itself was thereby rendered deleterious.” '

Water frequented by fish means water which, at some
time, has fish in it. Again in R. vs MacMillan Bloedel, the
Supreme Court ruled that “This section (of the Fisheries
Act) does not speak of “water in which there are fish" but
of “water frequented by fish®. To restrict the word “water”
to the few cubic feet into which the (substance) was
poured would be to disregard the fact that both fish and
water move.”

In administering the Fisheries Act, Environment Canada's
enforcement officers, designated by the Minister to be
“Inspectors,” have certain authorities which allow them to
enter, at any reasonable time, any place where they have
reasonable grounds to believe that any work or
undertaking resulting or likely to result in the deposit of a
deleterious substance into water frequented by fish, is
occurring.

While an inspector is conducting an inspection, the owner
or person in charge of any place, and any person found
there is obliged by the Fisheries Act to give the Inspector
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all reasonabie assistance, and must fumish the Inspector
with information the Inspector requires (Section 39(10)).

It is an offence under the Fisheries Act to obstruct or
hinder a Fisheries Officer, or to make a false or
misleading statement to an Inspector who is carrying out
duties under the Act.

Recent court cases Involving accidental releases of
deleterious substances into water frequented by fish have
resulted in fines in the order of $25,000 to $50,000.
Courts are significantly harder on offenders who
deliberately deposit or knowingly neglect to prevent
deposits. See Sections 78, 78.1, 78.2, and 78.3 of the
Fisheries Act.

Employees of corporations that violate the Fisheries Act
are also subject to prosecution as individuals:
Where a corporation commits an offence under this
Act, any officer, director or agent of the corporation
who directed, authorized, assented to, acquiesced
in or participated in the commission of the offence
is a party to and guilty of the offence and is fiable
on conviction to the punishment provided for the
offence, whether or not the corporation has been
prosecuted (Section 78.2).

Due diligence , :
What can a person do to avoid being prosecuted under

Section 36(3) of the Fisheries Act? The short answer is
to exercise "due diligence.” Section 78.6 of the Fisheries
Act protects a person from being convicted under the Act
if the person establishes that he or she exercised all due
diligence to prevent the commission of the offence.
Paraphrasing from Black's Law Dictionary, due ditigence
is a measure of prudence or care which you would
ordinarily expect from a reasonable person under the
circumstances. In other words, If it is reasonable to
anticipate an event, and you have the power or authority
to prevent the event, you must act, or you will not have
exercised all due diligence. If you prevent the offence
you can't be prosecuted, but if despite all your efforts, the
offence still occurred, you may be able to defend against
a prosecution. If you have been wamed by an Inspector
that you are in danger of violating the law, or that you are
violating the law, and you do not do everything in your
power to stop or prevent the offence, you will be unlikely
to be able to successfully argue a due diligence defence.

What sort of evidence is accepted by the courts as valid
due diligence? In the case of R. v. Bata Industries Ltd.
(1992, Unreported), Judge Ormston of the Ontario
Provincial Court sets out a useful checklist;

| ask myself the following questions in assessing
the defence of due diligence:

(a) Did the Board of Directors establish a pollution
prevention "system?" Was there supervision or
inspection? Was there improvement in business
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methods? Did he exhort those he controlled or
influenced?

(b) Did each Director ensure that the Corporate
officers have been Instructed to set up with a
system sufficient within the terms and practices of
its industry of ensuring compliance with
environmental laws, to ensure that the officers
report back periodically to the Board of the
operations of the system, and to ensure that the
officers are instructed to report any substantial
non-compliance to the Board in a timely manner?

{c) The Directors are responsible for reviewing the
environmental compliance reports provided by the
officers of - the corporation but are justified In
placing reasonable reliance on reports provided to
them by corporate officers, consultants, counsel or
other informed parties.

{d) The Directors should substantiate that the
officers are promptly addressing environmental
concerns brought to their attention by government
agencies or other concerned parties including
shareholders. '

(e) The Directors should be aware of the standards
of their industry and other industries which deal
with similar environmental pollutants or risks.

() The Directors should immediately and
personally react when they receive notice that the
systemn has failed.

Application to land use and livestock management
Substances of concern under Section 36(3) of the
Fisheries Act inciude, but are not limited to, pesticides,
other toxins, petroleum products, silt, livestock faeces,
land runoff contaminated with livestock faeces, and
chemical treatments used on livestock,

Livestock wastes present three hazards to fish:

First, animal faeces contain and develop high levels of
ammonia and nitrites. These materials have a direct and
immediate deleterious effect on fish. In recent tests of
cattle faeces in Environment Canada laboratories,
rainbow trout exposed to faeces all died within one hour.

Second, decomposing animal waste consumes large
quantities of oxygen, This is referred to as Biochemical
Oxygen Demand or BOD. Other substances having a
high BOD include milk, blood and many industrial
effluents like vegetable processing waste.

Finally, livestock waste contains high concentrations of
faecal coliform bacteria. Most faecal bacteria do not
pose a direct hazard to fish or the environment.

Nevertheless, -if we return to the definition of "deleterious -

substance" above, we are reminded that it also includes
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any substance which if added to water is likely to render
fish that frequent that water deleterious to use by
humans. International conventions eblige Canada to test
waters from which shellfish are harvested to ensure that
they are relatively free of faecal coliform bacteria. The
deposit of livestock waste into fishery waters is often the
only identifiable cause of closures of shelifish harvesting
areas. This problem is increasing; in the Atlantic Region
in 1998, 29% of all areas tested were deemed to he
unsafe for shellfish harvesting and therefore closed to the
shelifishery.

The final issue covered by Section 36(3) is the deposit of
chemicals into water frequented by fish. The chemicals
may be fuels, paints, wood preservatives, pesticides,
fertlizers, and any other substance which meets the
criteria for deleteriousness. Any deleterious substance
which finds its way into water frequented by fish
occasions an offence, even if the amount of substance
deposited is very small. Examples of deposits which
constitute offences include:

The overturning of a pesticide sprayer due to improperly
maintained ditches, with resulting pesticide depaosition in
the stream.

The leaking of diesel fuel into a stream caused by
inadequate maintenance, inadequate dikes, or careless
operation of storage tanks.

Cleaning of contaminated equipment in streams.

Runoff of silt and pesticides into streams due to poor
farrn management practices.

DEPARTMENT OF FISHERIES AND OCEANS
The Depariment of Fisheries and Oceans administers the
habitat protection provisions of the Fisheries Act.

Fish passage and water flow
Fish passage and water flow for living and spawning are
protected by the following sections of the Act:

~ Every obstruction across or in any stream where
the Minister determines it to be necessary for the
public interest that a fish-pass should exist shall be
provided by the owner or occupier with a durable
and efficient fish-way or canal around the
obstruction, which shall be maintained in good and
effective condition by the owner or occupier . . .
{Section 20(1)).

The owner or occupier of any obstruction shall
make such provisions as the Minister determines
to be necessary for the free passage of both
ascending and descending migratory fish during
the period of construction thereof (Section 22(2)).

- The owner or occupier of any obstruction shall
permit the escape into the river-bed below the



obstruction such quantity of water, at all times, as
will, in the opinion of the Minister, be sufficient for
the safety of fish and for the flooding of the
spawning grounds to such depth as will, in the
opinion of the Minister, be necessary for the safety
of the ova deposited thereon (Section 22(3)).

Every water intake, ditch, channel or canal in
Canada constructed or adapted for conducting
water from any Canadian fisheries waters for
irrigating, manufacturing, power generation,
domestic or other purposes shall, if the Minister
deems it necessary in the public interest, be
provided at its entrance or intake with a fish guard
or a screen, covering or netting so fixed as to
prevent the passage of fish from any Canadian
fisheries waters info the water intake, ditch,
channel or canal (Section 30(1}).

Habitat destruction

Fish habitat is defined 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” (Section 34(1)).

Habitat is protected by Section 35:
No person shall carry on any work or undertaking
that results in the harmful alteration, disruption or
destruction of fish habitat (Section 35(1)).

No person contravenes subsection (1) by causing
the alteration, disruption or destruction of fish
habitat by any means or under any conditions
authorized by the Minister or regulations made by
the Governor in Council under this Act.

A key concept in the enforcement of habitat protection is
Habitat Alteration, Disruption or Destruction (HADD).
HADD means any change in fish habitat that reduces its
capacity to support one or more life processes of fish.
The three elements of HADD are defined as follows:

Harmful alferation - Any change to fish habitat that
indefinitely reduces its capacity to support one or more
life processes of fish