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Executive Summary
The Barnaby River is an Atlantic salmon rearing waterway, tributary to the Miramichi River.
Within the world renowned stature of the Miramichi River as a destination for Atlantic salmon
anglers the Barnaby has little to no profile.

The Miramichi River Environmental Assessment Committee (MREAC) engaged in projects
sponsored by the Atlantic Salmon Conservation Foundation (ASCF) and produced a habitat
assessment for the Barnaby in 2015. In 2019 ASCF sponsored this management plan for
Atlantic salmon on the Barnaby.

The Barnaby River remains an ecologically intact, appealing and accessible waterway for
recreationally angling. However the prospects of hooking an Atlantic salmon, from all reports,
and indicators are slim. This is especially unlikely during the peak mid-summer angling season
during the low level and high temperatures found in the river waters. Another limiting factor as
determined from stream habitat assessments in 2015 is a scarcity of pools, especially cool water
pools that act as refuges for salmon during periods of high heat stress.

Current users, residents, cottage and camp owners appear very happy with the Brook trout
fishing on the Barnaby. The Semiwagan has a particularly good reputation for trout fishing,

Additional assessment through habitat studies, more electro-fishing sites and ecological
assessment using the Canadian Aquatic Biomonitoring Network CABIN protocol are
recommended. Other measures are also recommended but may not be advanced. The challenge
in advancement these and other stewardship measures is the lack of Barnaby River watershed
group wanting to champion recreational fishing on this waterway. .
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1.0 Introduction
The Miramichi River watershed is a significant refuge for Atlantic salmon (Salmo salar) in New
Brunswick and internationally renowned as a premier river for recreational salmon fishing. The
Barnaby River, as part of the larger Miramichi drainage basin is a tributary of the Miramichi.
The Miramichi River Environmental Assessment Committee (MREAC) undertook an
assessment of the Atlantic salmon habitat potential of the Barnaby River and her main tributaries
in the spring and summer of 2015 with support from the Atlantic Salmon Conservation
Foundation (ASCF). In 2019 MREAC was awarded funding support from the ASCF to
complete an Atlantic salmon management plan for this waterway.

No other Atlantic salmon habitat assessment studies were available or previously completed
according to the staff from the New Brunswick Department of Natural Resources (DNR) and
Fisheries and Oceans Canada (DFO).

2.0 Management Objectives


To maintain the current ecological and recreational values offered to anglers on the
Barnaby River.



To conserve and protect the existing recreational fisheries stocks and their habitat;



To maintain access to recreational fishing opportunities and experiences;



To improve the scientific knowledge base through monitoring and assessment activities
of recreational fishes and their habitat conditions;



To recruit the cooperation and support of recreational users and other interested parties to
deliver needed management of the recreational fisheries resources;



To promote and engage the local interests of various stakeholders to participate in the
decision-making process for managing the recreational fisheries resources;



To provide a long term strategy to conserve and maintain the wise use of recreational
fishes and their habitat;
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3.0 Background
The Barnaby River has a significant drainage area of 490.26 km² and an approximate main
branch meander length of 51.5 kilometers. The drainage basin’s major tributaries include:


Middle Branch Barnaby River



Right Hand Branch Barnaby River



East Branch Barnaby River



Semiwagan Stream

As one of the smaller sub-watershed on the Miramichi the Barnaby River is located on the
southern eastern corner of the drainage basin (Figure 1).

The topography of the Barnaby River watershed is gentle with the highest elevation at 107
meters and the discharge at its mouth into tidal waters on the Southwest Miramichi. This
character is expressed in the gentle flow along a waterway with an average drop of
approximately 2 meters per kilometer. The flat terrain and geology lends itself to the formation
of wetland, a significant feature in the headwaters of the Barnaby River tributaries.

Access to the Barnaby is facilitated by a major provincial highway (Hwy 126) that runs northsouth from Moncton to the City of Miramichi. The highway section within the Barnaby River
basin tracks down the East Branch and main branch of the Barnaby.

Three small communities, two hamlets and one village are situated along or near Hwy 126 these
being Barnaby River, Collette and Rogersville respectively. The remaining watershed area is
more remote but remains accessible by a network of roads, including many woods roads used for
transport of timber.

Situated in the headwaters of the Middle Branch Barnaby River an industrial scale cranberry
producer (Ocean Spray) has large cranberry producing fields. This operation also occupies
adjoining land in the headwaters of the Cains River drainage basin.
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3.1: Location
The Barnaby River drainage basin lies in northeastern New Brunswick (Figure 1). The basin
drains into the Southwest Miramichi River near the city of Miramichi. The entire Miramichi
watershed, which includes the Barnaby River, ultimately drains into the Gulf of St. Lawrence.

Figure 1: The Barnaby River Drainage Basin Location within New Brunswick

3.2: Physical Setting and Climate
The Barnaby River drainage basin lies in the Eastern Lowlands ecoregion (Figure 2). The
drainage basin and surrounding area have a mean July temperature of 19.2°C and a mean January
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temperature of -10.7°C. The mean annual precipitation is 1115 mm and the drainage basin
receives an annual 1993.4 total hours of sunshine (Environment Canada, 2013).
Note: The historical data was obtained from Environment Canada, Canadian Climate Normal
1971-2000 Station Data, for the city of Miramichi. It is assumed that given the basins close
proximity to the city their climate would be relatively similar.

Figure 2: The Barnaby River Drainage Basin Ecoregion

3.3: Bedrock Geology
The bedrock geology of the Barnaby River drainage basin is typical to that of the eastern
lowlands ecoregion which is generally composed of grey sandstone and red mudstone, although
there is presence of lithic sandstone or mudstone within the northern section of the watershed
10

(Figure 3). The predominant mudstone and sandstone stratum dates back to the Carboniferous
(Pennsylvanian) geologic time period, (NBDNR, 2000; 2009).
Figure 3: The Barnaby River Drainage Basin Bedrock Geology

3.4: Surficial Geology
The surficial geology of the Barnaby River drainage basin is primarily composed of silt, sand,
minor clay, gravel, rubble, loamy lodgement till, and minor ablation till. This blanket (veneer)
that covers the bedrock varies from 0.5 meters to 3 meters in thickness. Organic sediments such
as peat, muck, minor silt, and fine sand were deposited in shallow basins and on poorly drained
surfaces such as bogs, fens, and swamps. These organic sediments are typically 1 to 5 meters
thick. Most of the depositions occurred during the Quaternary (Holocene, Late Wisconsinan
and/or Early Holocene, Late Wisconsinan) geologic time period (Figure 4), (Rampton, 1984).
11

Figure 4: Typical Barnaby River Substrate

3.5: Land Cover and Use
The predominant land cover within the Barnaby River drainage basin is Acadian forest. This is
followed by wetlands and then cultivated/crops (Figure 5), (NBDNR, 2009). Forest harvesting is
the predominant land-use activity. The crown land forest is leased and managed by Fornebu
Lumber one of the large provincial forest operators (Figure 6). Agriculture activities are
concentrated on the southern limit of the East Branch of the Barnaby near Rogersville. The only
large scale agricultural operation is the Ocean Spray cranberry farm,
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The Barnaby River drainage basin lies south of the City of Miramichi. The village of
Rogersville lies on the Southeastern boarder of the watershed. There are significant numbers of
rural residences along local roadways, including Hwy 126, the North Barnaby Road and the
South Barnaby Road. A number of camps, cottages and full-time residents are also located along
some reaches of the Barnaby River with many of these concentrated on the main branch
downstream from the hamlet of Collette.

Figure 5: The Barnaby River Drainage Basin Land Cover and Use

The ecological condition of the riparian zone on the Barnaby River is generally good with some
exceptions, these found on the main branch and along the East Branch. Riverfront development
along several kilometers of developed waterway occasionally showed a lack of sensitivity to
managing waterfront properties, this translated into clearing of all vegetation right to the water’s
13

edge. Other properties are a model of riparian zone management and the shoreline remained
stable and aesthetically pleasing. The overall impact of poor riparian zone management seems
minimal due to the relatively few examples on a relatively large watershed.
Figure 6: The Barnaby River Drainage Basin Forest Tenures

4.0: Assessment Methods & Tools
The Barnaby River drainage basin Atlantic salmon habitat assessment was performed by
MREAC staff in 2015 with support from students and volunteers. The DNR&E/DFO-New
Brunswick Stream Habitat Inventory field survey was adopted for the three assessment reaches.
In 2015 the analytical work on water quality was purchased through the New Brunswick
Department of Environment and Local Government’s (DELG) provincial laboratory. In 2019
this service was purchased through the RPC laboratory.
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4.1: Habitat Assessment Reaches and Data Logger Sites
The detailed stream habitat survey was completed on three reaches, two situated on the main
branch of the Barnaby and one on Semiwagan Brook. These were chosen based on their access
and distribution along the river corridor, and felt to be representative of local conditions. Each of
the three reaches surveyed covered approximately one kilometer. The left and right banks were
considered up to the treeline. The three river reaches were generally wadeable allowing for instream work.

In 2015 three sites were monitored for water temperature using data loggers (HOBO U20 and
TidbiT v2) which were deployed early in the field monitoring season and extracted late in the
season (Figure 7).

Figure 7: The Barnaby River Drainage Basin Reaches and Data Logger Sites 2018
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In 2019, five loggers (TidbiT v2) were deployed and again provided season long profiles of
water temperature (Figure 8).

Figure 8: The Barnaby River Drainage Basin Data Logger Sites 2019

4.2: Canadian Aquatic Biomonitoring Network (CABIN) Protocol
The CABIN protocol has become a widely adopted ecological assessment toot for “wadeable”
streams throughout Canada. The foundation of a stream assessment is the status of the
abundance and richness (diversity) of the macroinvertebrate collection taken from the site. A
CABIN site was established on the Barnaby River in 2015 on a lower reach of the watershed, a
location that captures influences from the entire watershed above that sample location.
16

The results of the CABIN protocol application on the Barnaby are very positive (see Appendix
1). The CABIN assessment suggests that fish food, or the bugs near the base of the aquatic food
chain are available in abundance. It also indicates that from the strong presence of species that
are intolerant to pollution that the water is of good quality.

As a program that reflects in relatively short order the overall ecological health of waterways it is
recommended that the Barnaby River CABIN site be flagged as one that should be resampled
regularly.

4.3: Water Quality Monitoring
The water quality monitoring for the Barnaby River drainage basin habitat assessment was
performed using the following equipment:


Yellow Spring Incorporated (YSI) Pro 2030 – Handheld Conductivity, Dissolved
Oxygen, Salinity, and Temperature Meter
o The YSI Pro 2030 (calibrated at the start of each monitoring day)



Onset Computer Corporation TidbiT v2 Water Temperature Data Loggers



Onset Computer Corporation HOBO U20 Water Level and Temperature Data Logger

Water quality using hand held monitoring equipment provided data for the following parameters:


Dissolved Oxygen (mg/L)



Salinity (ppt)



Specific Conductance (µS/cm)



Temperature (°C)



pH

The water quality analytical results for Barnaby River samples, both general chemistry and
metals, were obtained from the RPC Laboratory Fredericton N.B. Sample results are compared
to the Canadian Council of Ministers of the Environment’s (CCME) Water Quality Guidelines
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for the Protection of Aquatic Life. This provided a snapshot of the overall water quality at the
Barnaby River drainage basin at that point in time and at the site sampled.

Water quality results from both 2015 and 2019 are presented in Appendix 3. The water quality
results, while a snap-shop of the date time and location of the samples were consistent between
years and the data supplemented with hand held monitoring of other water quality parameters.
The water quality results from the Barnaby River are good with the exceptions of water
temperatures and occasionally water levels during the heat of the summer remain the biggest
concern. Water temperature and water level are felt to be two significant limiting factors in
Atlantic salmon production on the Barnaby River. These conditions, according to climate
change predictions are likely to get worse rather than better.

Bacterial pollution from the ribbon development of camps cottages and homes coupled with the
potential impacts of the Village of Rogersville did not result in serious contamination. Following
over twenty years of sampling for Escherichia coli (E. coli) on the main branch of the Barnaby at
a swimming hole just above the hamlet of Barnaby River, bacterial water quality is acceptable
for body contact recreation and thus acceptable for resident fishes.

4.4: Water Quality Results
The water quality results, for four key water quality indicators, were compared to the appropriate
guidelines (Appendix 2). Other samples taken using hand held monitoring equipment also fell
comfortably within acceptable ranges of the quality indicators noted below.

Table 1: Key Water Quality Indicators Results at Select Watershed Locations
Barnaby

Barnaby

Semiwagan

highway_126

upper_barnaby_road

upper_barnaby_road

< 6.5 mg/L

11.10

10.85

11.10

E. coli

> 200 MPN/100 ml

50

40

20

NO3

> 2.9 mg/L

< 0.05

< 0.05

< 0.05

pH

< 6.5 and > 9.0

7.47

7.41

7.04

Parameter

Non Compliance if

DO
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4.5: Water Temperature
Recent years of very hot and dry summers have impacted fish habitat throughout New
Brunswick. These conditions impact water and, it is shown, that daily air temperature is tracked
quite closely in daily water temperatures. The following figures (Figure 9 and Figure 10)
represent the water temperature at the three data logger sites on the Barnaby River watershed in
2015 and 2019 respectively. The figures also show thermal stress levels for salmonids.

Despite some variation the figures tell the same tale of sustained hot periods from about mid-July
to mid-August with temperatures sustained above 20 C most of the time and above 23 C
frequently. These thresholds are recognized as stress levels for salmonids during which they are
likely to concentrate in pools with cooler water discharges. Habitat studies have indicated
relatively few of such pools on the Barnaby. Few grilse or adult salmon return to the Barnaby as
early run fish, possibly as a result of these conditions.

There seems to be little data about the size of the Atlantic salmon run during higher and cooler
water conditions on the fall. Based on the long-standing results of capture and release data from
the Miramichi very few fish spawning are likely to spawn on the Barnaby River

(Note: 2019 is now felt to be the year with the poorest returns on record for spawning salmon
and grilse according to MSA president Mark Hambrook)
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06/13/15 12:00:00 AM
06/17/15 09:00:00 AM
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07/09/2015 6:00
07/13/15 03:00:00 PM
07/18/15 12:00:00 AM
07/22/15 09:00:00 AM
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07/31/15 03:00:00 AM
08/04/2015 12:00
08/08/2015 21:00
08/13/15 06:00:00 AM
08/17/15 03:00:00 PM
08/22/15 12:00:00 AM
08/26/15 09:00:00 AM
08/30/15 06:00:00 PM
09/04/2015 3:00
09/08/2015 12:00
09/12/2015 21:00
09/17/15 06:00:00 AM
09/21/15 03:00:00 PM
09/26/15 12:00:00 AM
09/30/15 09:00:00 AM
10/04/2015 18:00
10/09/2015 3:00
10/13/15 12:00:00 PM
10/17/15 09:00:00 PM
10/22/15 06:00:00 AM

Temperature (°C)

Figure 9: Water Temperature vs. Salmonid Thermal Stress June to October 2015
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Figure 10: Water Temperature vs. Salmonid Thermal Stress May to October 2019

21

4.6 Electrofishing Results
Two locations on the Barnaby River watershed were electro-fished in 2019 by engaging Mr. Rod
Currie, Fisheries Biologist. One was at the CABIN site on the main branch of the Barnaby River
at a lower downstream location. The second site was on the East Branch of the Barnaby near the
hamlet of Collette.

With additional support from MREAC staff, along with his assistant, Mr. Currie completed this
work in late August, 2019. His report of the results (Appendix 2) shows that there are Atlantic
salmon (fry and parr) spawning on the Barnaby. However there is limited productivity.

A more intensive electro-fishing survey would be required to provide a more comprehensive
assessment and relative productivity on other headwater branches (e.g. Middle Branch, Right
Hand Branch and Semiwagan).

Of the two sites surveyed the East Branch site was far more productive in producing fry and parr
than the lower reach site. However even these numbers were disappointing.

Mr. Currie concludes:
“The total density of salmon is lower than what might be expected in good quality
salmon habitat.”

4.7: Beaver Dams and Impoundments
Apart from along the main branch of the Barnaby the tributaries are small enough and of a
profile that invites industrious beaver to attempt damming. This they do with varying levels of
success. Typically, with higher water levels in the fall, many of the dams present little barrier to
spawning fish. In an annual effort to breach inactive beaver dams and remove other
impoundments, two dams and a blocked culvert were breached and cleared respectively
providing some improvement to headwater access for Atlantic salmon (Figure 11).
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Figure 11: Culvert Before & After Clearing

Multiple limitations to headwater spawning will persist however on the multitude of smaller
streams. No Atlantic salmon were seen during these efforts

The only major engineered dam is located just downstream of Rogersville in the headwaters of
the East Branch Barnaby River. Situated high in the headwaters this dam does not have
significant impact on the flow characteristics of the drainage basin downstream. Of note is that
in-stream engineering mostly in the form of bolder placement, is evident in association with
cottage properties.

4.8: Redd Counts
During a November outing in 2019 along a 10.5 km reach, starting on the Middle Branch
Barnaby River and finishing on a Hwy 126 bridge crossing on the main Barnaby River, two
Atlantic salmon redds were counted. This count is felt to be under-representative of the actual.
The top of this reach of 6 km were a series of long steady stretches of river with low relief that
involved a series of beaver dams (Figure 12) each flooding hundreds of meters above the
respective dams.

23

Figure 12: Low Profile Beaver Dam on the Barnaby River Middle Branch

The final 4 kilometers, all on the main branch and where the river was significantly wider, the
two redds were noted.

The darker waters of the Barnaby River resulting from the large wetlands in the headwaters (bog
tea) challenge redd surveys under the best of weather and water levels to easily identify these
features.

5.0 Discussion
While clearly an Atlantic salmon bearing river the Barnaby has proven to be significantly limited
both in its current production and future potential as a significant refuge for Atlantic salmon.
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Despite this, the river currently has characteristics that will provide habitat for some level of
Atlantic salmon production that should be maintained and protected into future years.

Fishing pressure for Atlantic salmon angling seems light from direct observation and from
testimonial reports. Barnaby River residents, from camps and cottages, provide testimonial
reports that the river is good for trout fishing, with the Semiwagan given special mention. Few
apparently make the effort to angle for Atlantic salmon. These feelings are reinforced by
regional DFO staff (Miramichi) directly involved with the management of this stock (Pers.
comm. J. Hayward, J. Shaesgreen). It is also noteworthy that there is no dedicated association or
club of Atlantic salmon anglers that champion the Barnaby River.

Habitat conditions on the Barnaby were assessed by MREAC in 2015 and revisited again in
2019. Little has changed over these years as to land use activity and little is changed in the
monitoring results between the years. The general chemistry sample taken in 2019 (Appendix 3)
indicates that all parameters remain acceptable according the Canadian Water Quality Guidelines
for the Protection of Aquatic Life. Specific attention was paid as well to measuring dissolved
oxygen and pH using hand held equipment. These results indicate good conditions for fish and
other aquatic habitat. More intensive effort was applied to water temperature monitoring
throughout the open water season. As has been noted in other Miramichi tributaries over recent
years, the peak of summer delivers temperatures that exceed the stress level for salmonids (i.e.
including sustained water temperatures over 23ºC). It is evident that summer water temperatures
and low water levels are a limiting factor for spawning salmon to access the Barnaby River.

The Canadian Aquatic Biomonitoring Network (CABIN) protocol has been applied to the
Barnaby. These results provide another good report on the ecological assessment that focuses on
the aquatic macroinvertebrate conditions on this waterway.
In 2015 the DNR&E / DFO – New Brunswick Stream Habitat Inventory field form data for the
three Barnaby River drainage basin reaches show that the overall characteristics are good bank
stability, vegetation along banks, good canopy coverage in the headwaters (Barnaby River and
Semiwagan Stream), and some large woody debris. However, the lack of deep cool water pools
25

which are considered essential for good Atlantic salmon habitat were scarce. This presents
another limiting factor for early run fish who may not find refuge during conditions of high water
temperature stress and low water levels.
The “Land Cover and Use” (Figure 5) for the Barnaby River drainage basin illustrates that a
large percentage of the watershed is covered by forest. The major economic activity appears to
be lumber harvesting which does not appear to increase the threat to fish habitat at this time. The
large industrial scale production of cranberries produced in the headwaters of the Middle Branch
of the Barnaby has not generated significant issues to water quality.

The water quality data received from the NB DELG and RPC laboratories suggests that the water
quality at the sampling locations and at the time of sampling falls well within acceptable
guidelines.

In 2015 the water temperature at the three data logger sites indicates that the 23°C salmonid
thermal stress threshold was exceeded three times, and for a prolonged period of time. The
month of August saw the highest temperatures with a maximum of ~ 30°C. In 2019 sustained
periods of temperatures above 23°C were again reached. Issues related to temperature limiting
angling opportunities appear to be common throughout the Miramichi drainage basin and this is
not expected to change in the foreseeable future.

6.0 Conclusion
Based on all collected data, analytical results, visual observations, and assistance from expert
advisers, it can be concluded that the Barnaby River and major tributaries, such as the
Semiwagan Stream do not appear to maintain a habitat requirement that sufficiently provides an
important contribution to regional stocks of Atlantic salmon (Salmo salar). The combination of
relatively few deeper cool-water pools, elevated water temperatures and low water levels over
considerable periods during the heat of summer is felt to be limiting salmonid habitat and
production. As with other waterways of this scale on the Eastern Lowlands ecoregion, the
Barnaby may have a significant fall-run of Atlantic salmon that has not been adequately assessed
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to date. It would be of value to further assess the juvenile abundance of salmonids on other
headwater branches to get a more comprehensive picture of salmon productivity.

Recommendations:
1. The current recreational fishing management regime of the Barnaby River and
tributaries seems appropriate and river managers need not look to adjusting this
current management approach.

2. As residents and seasonal users with properties on the Barnaby River are very
attached to this waterway, this sentiment might be cultivated into a ‘Barnaby River
cottage owners association’ to promote responsible development and riverfront
management.

3. As external causes appear as limiting to Atlantic salmon production than those on
the Barnaby River watershed relatively few additional management actions would
appear to be needed.

4. While stocking of the Barnaby River with salmon fry is no longer a practice the
Jordon-Scotty Incubators as currently showing success on the Kouchibouguac and
Kouchibouguacis rivers would be a worthy experiments on the Barnaby.

5. For the Barnaby River (and other waterways) angling of salmon and trout during
level of high temperature stress should be discouraged through an awareness
campaign.

6. Additional electro-fishing surveys of the Middle Branch, Right Hand Branch and
Semiwagan, tributaries would provide a more complete picture of salmon
productivity on the Barnaby watershed.
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Appendix A: Canadian Aquatic Biomonitoring Network (CABIN) Protocol

Barnaby River (BAR-DS) CABIN Site Assessment
The Canadian Aquatic Biomonitoring Network (CABIN) protocol, as developed by Environment
and Climate Change Canada (ECCC), is now a nationally applied technique for assessing the
biological condition of freshwater systems. The Miramichi River Environmental Assessment
Committee (MREAC) has been engaged in this protocol since 2004 and the Miramichi
watershed now has 28 established reference and test sites that are found on major tributaries
within the drainage basin.

The CABIN protocol was implemented on the Barnaby River (BAR-DS) (Figure 1). The data,
previously entered, was retrieved from the ECCC CABIN database in order to assess the
conditions present on this river system at the time and place of sampling.

Figure 1: Barnaby River (BAR-DS) CABIN Site Location
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Results
The Reference Condition Approach (RCA) assessment and running of the Atlantic Reference
Model (ARM) allowed for a comparison of the “Observed vs. Expected” benthic
macroinvertebrate community at the Barnaby River BAR-DS CABIN site.

The following Reference Condition Approach (RCA) assessment result illustrates the findings
for Observed vs. Expected (O/E) Richness at the BAR-DS site (Figure 2).

Figure 2: Barnaby River (BAR-DS) RCA Model Assessment of Taxa O/E Richness

The ARM model results also show other RCA assessment outputs such as the O/E Berger-Parker
Dominance, the O/E Shannon-Wienner Diversity Index, and the O/E Simpson Diversity Index
(Table 1).

Table 1: Other Barnaby River (BAR-DS) RCA Model Assessment Outputs
site_ids
CABIN Research Atlantic BAR-DS

O/E Richness O/E Berger_Parker O/E Simpson O/E Shannon O/E Pielou
1.05

1.37

1.19

1.29

1.19
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The BAR-DS CABIN site richness and abundance were also calculated directly from the
taxonomic data/counts. The results were compared to the “Normal Range”, as determined from
the 25th to 75th percentiles (Figure 3), (Figure 4).

Figure 3: Barnaby River (BAR-DS) Richness Assessment

Figure 4: Barnaby River (BAR-DS) Abundance Assessment
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The following figure illustrates the taxonomic composition of the benthic macroinvertebrate
community at the BAR-DS CABIN site (Figure 5).

Figure 5: Barnaby River (BAR-DS) Taxa Composition

The following figure illustrates the proportion of non-tolerant to pollution taxa [Ephemeroptera,
Plecoptera, and Trichoptera (EPT)] to tolerant to pollution taxa (Diptera), (Figure 6).

Figure 6: Barnaby River (BAR-DS) EPT vs. Diptera
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Discussion
The Reference Condition Approach (RCA) model assessment of taxa observed richness (what is
there) vs. expected richness (what should be there) of the number of taxa at family level for the
Barnaby River (BAR-DS) CABIN site indicates that this site is considered “Good” and not
divergent from normal (Figure 2).

When looking at the taxonomic community numbers manually, and calculating the richness
directly from the data, site BAR-DS was at 33 and above the normal range of the number of taxa
families expected to be found at the site (Figure 3).

The total number of taxa, taxa abundance, as illustrated in Figure 4 shows that site BAR-DS is
within the normal range (3140) and not divergent.

The BAR-DS taxa composition in Figure 5 illustrates the breakdown of the benthic
macroinvertebrate community. The taxa community appears to be in proportion and not
favouring any one particular taxon.

The Ephemeroptera, Plecoptera, and Trichoptera (EPT) vs. Diptera taxa in Figure 6 looks at the
total number of non-tolerant to pollution taxa (EPT) versus the tolerant to pollution taxa
(Diptera). This figure illustrates that the higher EPT percentage seems to indicate a good aquatic
environment favouring the non-tolerant to pollution taxa.

Conclusion
Based on all the data presented in this assessment it can be concluded that the Barnaby River
(BAR-DS) CABIN site is considered to be in “Good” condition at the time and place of
sampling.
Given the increase in taxa richness further periodic sampling of benthic macroinvertebrates is
suggested in order to get a more accurate picture of the number of taxa families commonly
present at this site
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Appendix B: RPC Water Quality Results & CCME Water Quality Guidelines
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CCME Water Quality Guidelines for the Protection of Aquatic Life
Water Quality Parameter
Pb (Lead)
Pb (Lead)
Pb (Lead)
Pb (Lead)
Ag (Silver)
Al (Aluminum)
Ammonia
As (Arsenic)
Chloride
Chlorophyll
Cd (Cadmium)
Cr-III (Chromium III)
Cr-VI (Chromium VI)
Cu (Copper)
DO (Dissolved Oxygen)
Fe (Iron)
Hg (Inorganic Mercury)
MeHg (Methyl Mercury)
Mo (Molybdenum)
Ni (Nickel)
Nitrogen
Nitrate (NO3)
pH
Phosphorous
Se (Selenium)
Th (Thallium)
Zn (Zinc)
Turbidity

Non-compliance
if:

Value1 Value 2

hardness
hardness
hardness
hardness
>
pH dependant

1
2
4
7
0.1
0.005

compute

0.0152

>
>
>
CdHardness
>
>
CuHardness
<
>
>
>
>
NiHardness
>
>
<>
>
>
>
>
>

5
150

0.1

8.9
1
6.5
0.3
0.026
0.004
73

2.9
6.5
0.03
1
0.8
30
10

Unit
µg/L
µg/L
µg/L
µg/L
µg/L
mg/L
mg/L as
N
µg/L
mg/L
mg/L
µg/L
µg/L
µg/L
µg/L
mg/L
mg/L
µg/L
µg/L
µg/L
µg/L
mg/L
mg/L

Hardness
>

Hardness
<=

0
60
120
180

60
120
180

9
mg/L
µg/L
µg/L
µg/L
NTU
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Appendix C: R. Currie Electrofishing Report

Fish Population Surveys at Two Locations on
Barnaby River during 2019
In 2019, R. Currie was asked by the Miramichi River Environmental Assessment Committee
(MREAC) to conduct fish population assessments at two locations on the Barnaby River. This is a
brief summary of that project.

Locations:
Fish population assessments were conducted at two locations on the Barnaby River. The first
location represented a site in the upper area of the river. This site was in the vicinity of West
Collette and was located on the downstream side of the West Collette Road.
The second site was located in the lower section of the Barnaby River. Specifically, the site was
on the downstream side of the bridge at Lower Barnaby.

Methodology:
The fish sampling methodology followed procedures for the removal method for enclosed sites.
The upstream site near Collette was sampled on 23 August. At this location, a section of riffle
habitat measuring 406 m² was selected downstream of the road, and fine-mesh barrier nets
were erected at the upstream and downstream limits to enclose the site. The downstream site
near Lower Barnaby was sampled on 27 August. At this location, the sampling site measured
319.5 m², and only the downstream barrier net was installed. Fish were collected from within
the sampling area during 3 or 4 consecutive sweeps using a Smith-Root Model LR24 backpack
electrofisher. The format settings on the unit were maintained as follows: the output was 320
volts for the upstream site, and 300 volts for the downstream site. The other format settings
included: pulse width = 6 milliseconds and frequency = 40 hertz. Electrofishing was conducted
from the downstream barrier net towards the upstream net, and stunned fish were collected by
two technicians equipped with dip nets. Captured fish were placed in a pail partially filled with
water. Periodically, captured fish were transferred to a large holding tub placed in the stream
immediately outside of the sampling area. Following each sweep, fish were identified and
counted. Additionally, age classes were assigned to individual brook trout and salmon based on
their respective size class. Processed fish were the transferred to a holding cage in the water
until the final sweep was completed. When the fish from the final sweep were processed, all of
the fish were released unharmed back into the river, then the size of the enclosed area was
determined.
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Estimates of population density for each species of fish, as well as for each age class of
salmonid, were generated using the Microfish 3.0 formula (Van Deventer and Platts, 1989). The
density estimates were then adjusted based on the size of the site to achieve a standard unit
area of 100 m² to permit the comparison of fish densities between sites and years (if the sites
are revisited in the future).

Results and Discussion:
The results of the fish population surveys for two sites in the Barnaby River during August,
2019, are presented in Table 1.
TABLE 1
Results of Fish Population Surveys at Two Sites in the Barnaby River
During August, 2019
Species
Atlantic salmon

Brook trout

Blacknose dace
Common shiner
Creek chub
Brook stickleback
Slimy sculpin
America n eel
Sea lamprey
White sucker
Banded killifish

Age Class
Fry
Parr
Total
0+
2+
Total

Number of Fish/100 m²
Upper Site
Lower Site
11.1
5.3
4.4
0.3
15.8
5.6
0.2
0
0.2
0
0.5
0
185.7
44.4
1.2
37.8
1.7
2.8
0
0.3
0.2
0
1.2
2.5
0
1.5
0.7
0.6
0
0.3

A review of the fish survey data contained in Table 1 shows some similarities in fish populations
at the two locations in the Barnaby River. Salmon are present at both locations, however both
fry and parr are more numerous at the upstream location. Although the density of juvenile
salmon is higher at the upstream location, the total density of salmon is lower than what might
be expected in good quality salmon habitat.
With respect to brook trout, only two individuals were encountered at the upstream site, while
no trout were found at the downstream site. It is important to note, the sampling surveys were
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conducted in August during a period of low, warm water conditions. It is possible brook trout
left these sites to seek out cold water refuges. While there were springs with very cold
groundwater in the vicinity of the upstream site, as well as some degree of shade provided by
shrubs and trees, by comparison, the downstream site was noticeably devoid of shade and
cover.
Blacknose dace were very abundant at the upstream sampling site. Although the density of
dace was lower at the downstream location, dace still represents the most abundant species at
this location. For common shiner, it is interesting to note the density of this species is
completely opposite of dace with much greater numbers of shiner at the downstream location.
For the remaining species, low numbers of creek chub, white sucker and American eel were
found at both locations. A single slimy sculpin was found at the upstream location. Since sculpin
prefer the same habitat conditions as brook trout (cold, clean water with riffle habitat), it is not
surprising this species was found at the same location as the trout. Additionally, a few juvenile
sea lamprey, as well as single individuals of brook stickleback and banded killifish were found at
the downstream sampling site. Sea lamprey are very common in streams in eastern NB that are
in close proximity to saltwater. Similarly, banded killifish are common in brackish water habitat
of estuaries, and sometimes stray into freshwater habitat near the head of the tide in these
systems. Brook stickleback are common in the acidic bog habitat and peat lands of Miramichi
Bay, so it is not unexpected to see a single individual of this species at the downstream site.
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