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FUNDY ISSUES

Gulf of Maine Couneil
on the Marine Environment

HEEDING THE BAY'S CRY
‘The Bay of Fundy Ecosystem Project

A Bay of Promise

Thrusting its 270 kilometre length between New Brunswick and Nova Scotia,
the Bay of Fundy is the northern extension of the productive Gulf of Maine coastal
ecosystem. The Bay’s 1300 km of coastline ranges from wave-lashed rocky head-
lands flanking its mouth to sticky mud-
flats and lush saltmarshes fringing its
inner reaches. It has long been a mar-
itime region of great economic, ecolog-
ical and scientific importance. Its pro-
ductivity, unique ecology and scientific
appeal are largely tied to its world-
renowned tides that can exceed 16 me-
tres in height. Twice each day, a vol-
ume of water equal to the flow of 2000
St. Lawrence Rivers surges in and out
of the Bay. Its funnel-like shape and a
gradual shallowing along its length
causes an inevitable piling up of the ad-
vancing water. In addition, the Bay of
Fundy and the Gulf of Maine together form a single large basin in which seawater
stoshes from end to end like waves in a bathtub. This aptly named "bathtub eftect”
gives an extra push to the rising water, that is nearly in unison with the tides.
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Since 1910 engineers have dreamed of harnessing these powerful tidal flows for
generating cheap and endlessly renewable electricity. Scientists 100 have been study-
ing the links between the Bay's surging waters and its even more valuable living re-
sources for almost a century. The tidal turbulence ceaselessly stirs the waters of the
Bay, raising digsolved nutrients from its darkest depth to its sunlit surface. This
"upwelling” of life-giving nutrients is particularly marked around Brder Island and
Grand Manan, two rocky sentinels near the mouth. This abundance of natural fertil-
izer stimulates the production of tiny marine plants (phytoplankton) and the slightly
larger animals (zooplankton) that feed on them. These in turn support large popula-
tions of fish, seabirds. whales and seals that flourish in these waters and are the main-
stays of long-standing fisheries and rapidly expanding ecotourism in the region. In
particular, these productive waters are an important nursery area for remnants of the
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endangered North Atlantic Right Whale population.
Generations ago these great leviathans were hunted
to the brink of extinction. Almost half of the remain-
ing 297 animals spend most summers feeding, raising
young and breeding around the mouth of the Bay.

The restless circulation of Fundy's waters also
stirs up the fine sediments of the upper Bay and over
time has shaped them into the productive saltmarshes
and seemingly endless mudflats that fringe Minas
Basin, Cobequid Bay and other estuarine areas. The
remnants of these once more exiensive saltmarshes
are home to large numbers of waterfowl and other
wildlife. The mudflats too are critically important as
feeding and resting grounds for millions of migrating
shorebirds. Thus, large tracts of the upper Bay have
been designated Hemispheric Shorebird Reserves, as
part of an international conservation effort.

The rapid tidal circulation of relatively clean
seawater also makes Fundy's coastal embayments

may be taking place beneath its roiling waters. There
have been dramatic collapses of many fish popula-
tions thronghout the region, inflicting severe eco-
nomic hardship on coastal communities. Other
wildlife species have declined in numbers or have
suddenty changed their distributions. For example,
red phalaropes no longer frequent the Grand Manan
area. Periodic collisions between ships and endan-
gered right whales threaten their already uncertain
future. Increasing ship traffic and booming eco-
tourism may also be interfering with the activities of
whales and unduly disturbing seabird colonies.

In much of the upper Bay, erosion of remaining
saltmarshes and mudflats threatens species that de-
pend on these habitats. There are reports of great
changes in the types and abundance of bottom
dwelling and planktonic animals living in some areas,
On some mudflats, for exampie, numbers of the bur-
rowing, shrimp-like amphipod Corophium volutator,
have plummeted from about 30,000 per square metre

ideal sites for intensive farming
of fish and other marine organ-
isms in large floating cages.
The growth of salmon aguacul-
ture in New Brunswick in the

“the Bay of Fundy is a dynamic, highly
productive and ecologically diverse

coastal ecosystem. It is rich in natural
resources and promises even greater

15 years ago, to almost none
today. In many parts of the
Bay, sewage contamination
and excessive sedimentation
have forced the closure, or

last 15 years has been explo- ‘;ﬁ: 1l on its : kﬂ ores iftk:m;yw::d caused the destruction, of once
sive. The value of its produc- wisely nurture its bounty” productive clam flats. Omi-

tion now exceeds that of all the

traditional fisheries in the Bay combined. The indus-
try is also beginning to expand rapidly in Nova Sco-
tia. It is lkely that large cage arrays will soon be
moored offshore in deeper areas of the Bay as well.

These few examples clearly show that the Bay
of Fundy is a dynamic, highly productive and ecolog-
ically diverse coastal ecosystem. It is rich in natural
resources and promises even greater economic op-
portunities for those who dwell on its shores if they
carefully and wisely nurture its bounty.

A Bay at Risk

However, in recent years there have been disturbing
signs that afl is not well with the Bay, and that its
marine life and their habitats may be in peril. A few
random examples suggest that worrisome changes

nously, scientists are finding a
growing variety of toxic chemicals in the seawater,
bottom sediments and tissues of some animals, Ma-
rine habitats are being degraded by intensive, highly
mechanized and destructive harvesting methods.
Causeways and dams now obstruct almost all rivers
flowing into the Bay, and there are indications that
this has altered sediment transport and other natural
processes in many areas. In addition, on one of these
causeways across the Annapolis River, the spinning
turbines of a tidal power plant kill and maim large
numbers of migrating fish each year.

Seeking Solutions

Marine scientists familiar with the area are becoming
alarmed by these signs that the ecosystem of the Bay
is deteriorating. They are particularly concerned that
many important wildlife populations such as shore-
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birds and right whales, as well as stocks of some

valuable commercial species of fish and shellfish,

are dwindling. However, there has been no attempt
in recent years to bring all this evidence together to
see if there is any underlying pattern to what is hap-
pening. They are puzzled that many of these
changes can't be explained in terms of
what we presently know about the
ocecanography and marine biol-
ogy of the Bay. Fifteen years
ago scientists exhaustively re-
viewed our knowledge about

the Bay during an environ-
mental assessment of a pro-
posal for a large tidal power
project. They were confident
then that they had an adequate un-
derstanding of most of the important
oceanographic and ecological processes

taking place. However, in light of the inability to
explain many of the recent changes, it is clear that
this complex ecosystem needs another close look.

A smal! group of concerned scientists met at
the Acadia Centre for Estuarine Research in
Wolfville, Nova Scotia in early 1995. They wanted
to find ways of encouraging scientists and resource
and environmental managers to take a more care-
ful look at the existing scientific information and
propose a course of action for dealing with some
of the urgent envirommental issues. The Fundy
Marine Ecosystem Science Project (FMESP) de-
veloped from this meeting. Its goal was to encour-
age scientists and managers from around the Bay
to expand and coordinate their activities in order to

An important next siep was to bring together
about 60 scientists and managers from around the
Bay at a Workshop in Wolfville in carly 1996. Par-
ticipants were asked to talk about their studies in
relation to the environmental issues, and to answer
some key questions. Does the available in-
formation confirm that widespread
environmental changes are threat-

ening the Bay? Do we really
know enough to reach such a
conclusion, or are we missing
any crucial information? How
can we best obtain such infor-
mation? Are the environmen-
tal changes due to natural pro-
cesses or to human activities?
How can we stop or reverse unde-
sirable trends? One participant suc-
cinctly summarised the goal of the project
as : "What are the problems? What are the causes?
How can we fix them?". The conclusions and rec-
ommendations of the workshop, together with a
revised review document, are included in an Envi-
ronment Canada Technical Report entitled "Fundy
Issues: Information Update and Workshop Synthe-
sis". This also includes a proposed action plan for
coordinating research and for improving manage-
ment of natural resources. Several possible re-
search projects and other worthwhile activities are
also suggested.

Cooperation for Conservation

However, restoring and maintaining a healthy
ecosystem in the Bay will have to be a cooperative
venture involving many more partners. All federal

improve our understanding of

departments, as well as those of

the Bay, and to protect its re-  “restoring and maintaining a healthy  the provinces of Nova Scotia
maining resources and habitats,  ecosystem in the Bay wilineedtobea  35d New Brunswick, that share
An initial step was the drafting ~ COOperative venture invobvingmany  reqpongibility for managing the

of a report summarising our pre-

Bay and its resources will

sent knowledge about the Bay
and describing the most pressing of the environ-
mental threats. This is supported by a computer
database of most of the scientific papers on the
Bay's ecosystem published during the past 15
years.

clearly have to be involved. As
well, the many research institutions on both sides
of the Bay will have to contribute their extensive
expertise. The active participation of resource
users and residents of communities surrounding
the Bay will be vitally important. The way in which
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these communities use the Bay and harvest its re-
sources is critical to its continued well-being. Fur-
thermore, many residents have a wealth of invalu-
able information about the changing environment
and wildlife populations of the Bay. Increasingly
too, community groups and volunteers are collect-
ing scientific information and samples for a variety
of environmental monitoring and research pro-
grams.

The Fundy Marine Ecosystem Science Pro-
ject has gradually expanded into a program that is
much broader in its scope and participation;
namely, the Bay of Fundy Ecosystem Project
(BoFEP). This name change reflects the fact that
many of the problems go beyond the marine envi-
ronment; developments and activities on shore can
have a major impact on coastal waters. More im-
portantly the change recognizes that conserving
the Bay's ecosystem will take more than just sci-
ence and scientists; all who have an interest in the
Bay must participate.

Various ways of involving this wider Fundy
community are being considered. A public confer-
ence on environmental issues is one possibility.
Another is the present series of "Fundy Issues” fact
sheets, These summarise our current scientific un-
derstanding of some of the most pressing environ-
mental concems in an impartial and non-technical
way. They are intended to assist those who dwell
on Fundy's shores in making informed decisions
about developments and activities in and around
their Bay. We hope that these overviews will en-
hance everyone's appreciation of the diversity and
complexity of this special coastal area, and thereby
encourage all to join in protecting and conserving
it for the use and enjoyment of present and future
generations. We must all heed the Bay’s cry.
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The Fundy Issues Series is an initiative of the Bay of Fundy
Ecosystem Project. These publications describe our present
scientific understanding of some of the environmental issues
confronting the Bay. We hope that they wili enhance your
understanding of the biological richness and complexity of [
this unique marine area. Such awareness may encourage you
to help in protecting it for the use and enjoyment of all,
particularty fumre generations who may also come to rely on
its bounty and rare beauty.
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