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Summary

MidCoast Aquatics (MCA) was contracted by No-Cents Holdings Ltd. in May 1999 to conduct a
marine habitat assessment for a section of shoreline proposed for the development of a deep-
sea port. Initial plans called for the construction of a docking and loading facility with a surface
area of approximately 100 meters long by 60 meters wide. Ships up to 250m long with a capacity
of 75,000T would utilize the facility to load granite (rock, gravel and sand). It is estimated that
three days would be required to load a ship using a mobile conveyor system. MCA was asked to
study the plan and provide recommendations regarding the potential impacts of the development
on marine resources from the construction of the proposed development. A final design including
exact dimensions has not been completed nor has a precise location been determined. Design
and location are dependent, in part, on an analysis by the Department of Fisheries and Oceans
of the results of this biological survey and the associated recommendations. Initial findings of the
marine assessment are described below.

Key species are salmon and herring. Herring utilize intertidal habitat for spawning during
late winter. They prefer gently sloping, cobble or boulder beaches with a healthy mass of
rockweed (Fucus disticus) on which to attach their eggs. The initially proposed development site
was located on a section of shoreline known to contain valuable herring spawning habitat.
Concern for salmon focuses primarily on juvenile and fry rearing and migration considerations.
Historical information indicates that the Bella Coola estuary is crucially important to salmonids.
All species spend significant periods of time in estuarine environments before migrating
seaward. Pink and chum aggregate upon entering saltwater and spend up to 40 days in the
estuary before beginning their migration towards the open ocean. Chinook and coho may spend
more extended periods actively feeding in and near the estuary before leaving for the Pacific.

The section of foreshore that defines the study area is important for young salmon for two
important reasons: 1) As nearshore rearing habitat where they find food and protection from
predators and 2) as migration routes where schools of pink and chum fry follow predominately
seaward flowing surface currents while seeking the protection from predators offered by shallow
water and physical shoreline features. During this life stage they are particularly subject to
intense predation from a diverse number of fish and animals and any protection afforded by
nearshore habitat becomes very important.

The area bounded on the east by the Bella Coola harbour breakwater and on the west by
Sutlej Point can be described as containing high marine habitat values for both salmon and
herring and as such the development as proposed would result in a probable loss of at least a
portion of that habitat. The possibility also exists for indirect impact by potentially lessening the
quality of the habitat through an alteration of established current patterns and increased
sediment deposition.

The study found evidence of significant current action along this shoreline with the Bella
Coola River runoff being the main driver. A relatively strong westward surface current appears to
be countered by a subsurface easterly flow as deep, saltier water replaces the fresher water at
the surface. Indicative of this is the presence of a relatively diverse number of invertebrate
bottom dwelling species such as California sea cucumber, green urchin and three types of
anemone.
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In general however the subtidal zone of the study area does not support large numbers of
species that could be defined as marine resources. Dominant substrate was fine silt with
occasional bedrock outcrops. Woody debris accumulations were observed where weaker
currents prevailed.

Preliminary recommendations

The area MCA recommends for possible consideration as a site for the proposed development is
located along the shoreline from Sutlej Point westward. Here intertidal and subtidal slopes are
steep. This will allow for the construction of a relatively shorter quay to reach the minimum 20
meter depth required for ship moorage. The sensitive intertidal zone is 5 meters wide compared
to over 35 meters to the east. The aspect of the shoreline would allow for a more east-west lay
for the quay rather than a north-south projection that could form an obstacle to migrating salmon
and interfere with currents. This area is also partially developed and contains shoreline
modifications as well as a long established booming grounds. Low marine resource values were
found in subtidal zones.
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AN ECOLOGICAL DESCRIPTION OF NORTH BENTINCK ARM

AND THE BELLA COOLA RIVER ESTUARY

INTRODUCTION

The marine foreshore habitat classification for the proposed developments – including the
construction of a docking facility for loading large ocean-going vessels - at Sutlej Point in North
Bentinck Arm near Bella Coola was completed on July 10, 1999. The survey was intended to
study and classify the marine environment, providing the proponent, No-Cents Holdings Ltd.,
with the ecological information required to assess the potential impact of the project on existing
aquatic and fisheries resources and their associated habitats as described by the Department of
Fisheries and Oceans guidelines.1

This classification is accompanied by an initial ecological description/assessment of the
proposed development area and surroundings. The biophysical information provided here
includes an evaluation of the habitat potentially affected by the development, its importance to
marine resource species, and the extent to which this habitat may be altered by the
development. We recommend specific mitigative prescriptions required for the protection of the
fisheries resources to ensure that there is no loss of productive capacity of marine habitat. These
findings are briefly discussed in the context of resource use in the Bella Coola area to indicate
the importance of marine resources to the local and regional economy.

METHODS

The information presented here was collected during field surveys, on-site observations,
and through a review of the existing literature pertaining to the ecology of the North Bentinck
Arm and the Bella Coola River Estuary. We relied especially heavily on results from the DFO
“Early Sea Life of Salmon” research program conducted in the 1960’s, and the findings of the
Estuary Working Group, who included the Bella Coola River in their Special Estuary Series (DFO
1981).

Marine habitats adjacent to the proposed development area were studied to determine
potential impacts and evaluate mitigation options. Marine ecological environments were
surveyed on foot, by boat and by SCUBA. Intertidal and subtidal zones were surveyed within a
study area that included 250 meters of foreshore to the west and east of the proposed
development site. 17 transects were placed along the high tide line at intervals of 30 meters and
extended seaward at 900 to the shoreline to a point where surface soundings indicated 30

                                             
1 Fish: “shellfish, crustaceans, marine animals, the eggs, spawn, spat and juvenile stages of fish, shellfish,
crustaceans, and marine animals.” [Canada Fisheries Act, sec.31.5]

Fisheries resources: “Fish stocks or populations that sustain commercial, recreational or native fishing activities of
benefit to Canadians.” (DFO Policy for the Management of Fish Habitat 1986)

Fish habitats: “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.” [Canada Fisheries Act, sec.31.5]
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meters below the low tide level. Soundings were recorded every 10 meters along the transects
(see map in Figure 1). The survey was conducted along the entire length of the specified
shoreline, as well as along indicated transects, using standards and procedures for the 8
classification of marine habitat as set out in the Coastal/Estuarine Fish Habitat Description and
Assessment Manual (DFO 1989). Species were identified and habitat characteristics
documented on DFO MARINE/ESTUARINE FISH HABITAT DESCRIPTION FORMS and
photographs and/or video footage were taken of surface and underwater features. Photographic
and video records are on file at the offices of MidCoast Aquatics. All identifications were done in
the field. No living reference specimens were collected.

RESULTS

DESCRIPTION

The site of the proposed development is near Sutlej Point (also known locally as
Deadman’s Point) on the south shore of North Bentinck Arm in Burke Channel, approximately
two kilometers west of the Bella Coola River estuary. The town of Bella Coola is the major
commercial center of the Central Coast Regional District and is located near the mouth of the
river, adjacent to the estuary. A Nuxalk village is also located at the mouth of the Bella Coola
River, on 1362 ha (3363 ac) of reserve land (Leaney and Morris 1981:7).

Forest-related industries and fishing have traditionally been the most important sources of
employment in the Bella Coola area (Central Coast Economic Development Commission 1990).
The Bella Coola River alone accounts for more than one-third of the total salmon produced in
Statistical Area 8 of the Department of Fisheries and Oceans Pacific Region Management Plan
(DFO 1986). Salmon originating in the Bella Coola River system contribute to regional
commercial and recreational fisheries, as well as providing a continuing important economic and
cultural resource to the people of the Nuxalk and Ulgatcho Nations (Winbourne 1998; Boland
1974). Recent commercial gill net and Indian food fishery catch statistics are summarized in
Appendix 1. In 1992, the estimated wholesale value of the commercial salmon catch was $44
million (Economics and Trade Branch, Ministry of Forests 1994).

Existing developments are concentrated on the south side of the North Bentinck Arm.
They include log dumping, booming and storage operations, as well as fish-handling,
government wharf and petroleum storage facilities. Due to the relative lack of heavy industry in
the valley, the Bella Coola environment has also been a favorite for recreational pastimes for
many years (Leaney and Morris 1981).

ECOSYSTEM 

The area for the proposed development is located in one of the Central Coast fjords and
is part of a marine ecosystem that is characterized by extremely steep mountain slopes, both
above and below sea level. The Burke Channel-North Bentinck Arm has a mean mid-inlet depth
of 400m and a maximum depth of 550m (Leaney and Morris 1981).

The development site is characterized primarily by marine influences, however, because
of its location and the effect of freshwater inflow and localized wind and weather conditions, the
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site is likely more accurately described as an ecological transition zone between the nearby
estuarine ecosystem and the more marine conditions further west, and is influenced by both.
Because of its unique position, we will include information pertaining to the Bella Coola estuary
and the marine environment in the following discussion of the biophysical environment of the
study site.

The Bella Coola River is the major source of freshwater flowing into the North Bentinck
Arm. The average annual discharge of the Bella Coola River is 181 m_sG_ (6400cfs) (Leaney
and Morris 1981:1). There are also significant contributions from the Necleetsconnay River,
Nieumiamus Creek and Clayton Creek. Peak flows result in May to early June from the minor
tributaries, in June from the Atnarko, and in July from the Talchako (Leaney and Morris 1981).

OCEANOGRAPHY

Surface salinities are lowest at the head of North Bentinck Arm near the fresh water
source, and increase seaward (Dodimead and Herlinveaux 1968). Freshwater from the Bella
Coola River flows over the more dense seawater of the North Bentinck Arm, forming a two-
layered, stratified estuarine system, with an overall seaward flow in the surface layer (Leaney
and Morris 1981; Dodimead and Herlinveaux 1968). The upper, brackish layer ranges in salinity
from 0 to 25‰, and the lower more saline layer from 24 to 32‰ (Ibid.; see Appendix 2 for maps
of salinity and temperature gradients in North Bentinck Arm). The presence of a double
halocline2 in the head of North Bentinck Arm in April indicates the extent of winter convective
overturn and spring run-off (Dodimead and Herlinveaux 1968). However, the surface waters of
North Bentinck Arm are characterized by extreme physical and chemical variability, especially in
salinity and current patterns, arising from the seasonal and day-to-day fluctuations in runoff from
the Bella Coola River.

Currents in the Bella Coola estuary can be tidal, runoff, or wind-generated; wind may
significantly alter the direction and strength of currents in the upper meters of the water column
(Leaney and Morris 1981). Winds can be of sufficient strength to reverse the surface flow against
an out-flowing ebb tide (Dodimead and Herlinveaux 1968). There is a mechanism for the partial
retention of water in the larger bays, through the formation of gyres (Dodimead and Herlinveaux
1968:12,13). Complicated tidal circulation due to shoreline configuration; larger bays have
significantly lower salinity than surrounding waters at some tidal phases (Ibid). The resulting
longitudinal and cross-channel gradients can cause changes in salinity as great as 15% over a
tidal period (Ibid.).

In the summer, Burke Channel and North Bentinck Arm experience brisk up-inlet winds
during the late morning and afternoon. Cold winter winds from the interior sweep through the
Bella Coola valley and into North Bentinck Arm. Occasionally, there are strong cross-channel
winds that arise from the side valleys and blow down the mountain slopes that border the
channel (Leaney and Morris 1981).

The Coriolis effect also influences the system, resulting in the accumulation of fresh water
to the right, or northern, shore, and associated with this is a downward slope of the isohalines

                                             
2 Halocline: a vertical salinity gradient, within a body of water that is greater than the gradients above and below it.
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(Ibid.), although this pattern can be altered by winds transporting surface waters to the opposite
shore.

FISHERIES RESOURCES

The Bella Coola River system supports populations of all five species of anadromous
salmon (Oncorhynchus gorbuscha, O. keta, O. tshawytscha, O. kisutch and O. nerka), as well as
winter and summer runs of steelhead trout (Salmo gairdneri). Population size of the different
species can be indicated by the estimates given for juvenile salmonid production, given in
Appendix 3. The average annual return of pinks is estimated at well over 1.5 million fish (Hume
1998:50).

Information on specific stock movements through the channels leading from the Pacific
Ocean to spawning areas is relatively poor (DFO 1986); documentation of fry behavior and
migration in the marine environment is also minimal (see Parker 1971; LeBrasseur and Parker
1964). However, it is known that both adult and juvenile salmonids frequent the area of the
proposed development, and it serves as part of a spawning and fry migration corridor.

Most research done on the ecology of juvenile salmonids focuses on feeding behavior of
pink and chum after leaving the riverine environment and upon entering the estuarine
environment (see Parker et al. 1971). There is little or no information on the ecology of other
species – such as trout, steelhead, spring, sockeye and coho – while in the estuary or regarding
behavior and ecology of other species during seaward migrations. The estuary itself has been
recognized as an important habitat for juvenile salmonids. The results of one study indicated that
autotrophic production and food resources exploited by juvenile pink salmon concentrated near
the halocline (a food concentrating mechanism was demonstrated). The system was shown to
be primarily light sensitive; any agents which diminish light penetration, such as pulpmill stains,
log booms, silt, foam, oil or dredging, diminish the food-production capacity of this system
(Parker and LeBrasseur 1974).

Most pink fry arrive in the estuary during late April or early May, and undergo an estuarine
stage until the first or second week of June (LeBrasseur and Parker 1964). Approximately the
first forty days of sea life are spent in the estuarine waters of North Bentinck Arm in aggregations
along the shoreline, or in sheltered bays, in the region of the water column above the halocline
(LeBrasseur and Parker 1964; in Leaney and Morris 1981:112). Around the end of May. the fry
form schools of 500-2,000 individuals, which actively move seaward and occupy more pelagic
positions in Burke Channel and Fitz Hugh Sound (LeBrasseur and Parker 1964; Parker and
Vanstone 1966). By early June the population moves offshore.

Coho, pink and chum fry occupy the river simultaneously. Overall, fry are in the estuarine
environment between late April and late July. They likely all follow similar migration routes
seaward - that is, along the south shore of the North Bentinck Arm - and share similar
behavioural patterns. Studies show that fry tend to migrate at night, and feed during the day
(Leaney and Morris 1981). They may hold in sheltered bays during morning feeding periods and
begin to move seaward during the afternoon (Parker and LeBrasseur 1974). During seaward
movement they tend to remain close to shore, probably seeking some protection from vegetative
cover.
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Survivorship is poor during this first phase of marine life. It is estimated that high mortality
rates during early sea life produce losses amounting to between 59 and 77% of the initial
population during the first 40 days (Leaney and Morris 1981:112). Fry travel along shorelines,
relying on vegetative cover to decrease mortality caused by predation.

The southern shoreline is also used by herring. An estimated 24 million herring spawn
annually, between the government dock on the south shore and the Necleetsconnay River on
the north shore, as well as elsewhere in the North Bentinck Arm (Hume 1998; Leaney and Morris
1981). They have been observed to school along both shores of the Arm and can be abundant
from November to April (Ibid.).

Other fish species inhabiting the Bella Coola watershed, estuary and contiguous marine
waters are listed in Appendix 4. Appendices 5 and 6 respectively, contain lists of the marine
invertebrates and algae found in the Bella Coola area.
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GLOSSARY:

Anadromous: a fish with a life cycle in which maturity is attained in salt water, and the adults
enter fresh water to spawn.

Benthos: organisms living in or on the bottom sediments of a body of water.

Escapement: the number of salmon adults that which survive ocean life and reach riverine
spawning grounds

Fish: “shellfish, crustaceans, marine animals, the eggs, spawn, spat and juvenile stages of fish,
shellfish, crustaceans, and marine animals.” [Canada Fisheries Act, sec.31.5]

Fisheries resources: “Fish stocks or populations that sustain commercial, recreational or native
fishing activities of benefit to Canadians.” [DFO Policy for the Management of Fish Habitat1986]

Fish habitats: “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.” [Canada Fisheries Act,
sec.31.5]

Foreshore: the land between mean high tide and mean low tide

Fry: young salmonids of less than a year that have absorbed their yolk sacs

Halocline: a vertical salinity gradient, within a body of water that is greater than the gradients
above and below it.

Intertidal zone: the area of shore bounded by the levels of high and low tide

Salinity: the quantity of dissolved salts in sea water; measured in parts per thousand (‰)

Stratification: a fluid consisting of two or more horizontal layers arranged according to their
density, the lightest layer being on top, and the heaviest on the bottom

Subtidal: below the lowest tide

Thermocline: a vertical temperature gradient in some layer of a body of water, that is appreciably
greater than the gradients above and below it.

Tidal flat: a gently sloping marshy, muddy, sandy or sometimes pebbly area which is covered
and uncovered by the rise and fall of the tide.

Turbidity: the measure of the content of suspended and/or dissolved material in a body of water
that inhibits light penetration; indicates the corresponding decrease in clarity.

Zooplankton: animal life, often microscopic, found floating or drifting in the water column of
oceans or bodies of fresh water; form the bulk of the primary consumer link in aquatic food
chains.
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