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Executive Summay

In 2021MREAC was supported by the Atlantic Salmon Conservation Found@tiprepare an
Atlantic Salmonconservatiorstrategy on the Bck River, tributary to Miramichi Inner Bay.
MREAC staff and volunteersompleted significanénvironmentamonitoringand habitat
assessment during the open water season of 2021 to contributsti@atdgy. Little historic
data was availablen this watershed. Interviews with local recreational fisimen® conducted

when possible.

Based oravailabledata, visual okervatiors, river monitoringandcommunication withriver
stakeholderghe Back River does noappear to havkabitat characteristics requiremsustaira
significantAtlantic salmorproduction. Limiting factorso Atlantic salmon productionyhere
possble, should beaddressed. Sommaturallimiting factorswill beunsurmountable Future
efforts should concentrate on maintaining the existing ecological values that thustimsting
stock of Atlantic salmon and othiexdigenous fisispeciesThis and othecomparable sized
tributaries in eastern New Brunswick shouldassessed further to determine dglotual size of
the annual spawning populatidResource protectioshould be enhanced haman resources

alow.
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1.0 Introduction

A Black River drainage basiconservation strategy waspported andompleted by MREAC in
2021. Based on limited availabkurveydata,recentmonitoring effortsptherresearch and
opportunistic interviewsve herein present the Blagkver Atlantic salmon aaservation

strategy.

The Black River sulvatershed coveran area of 277.km2 It is known to have an Atlantic
salmon population, but little is known about the size or sustainability of this population. It is not
included among the scheduled rivéra limit angling to fly fishingduring the annual fishing

season
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Figure 1 Black River Watershed



On the approximat8&6-kilometrelength of the main branch, 17 kilometres were travelled by
canoe. Two one kilometer reaches, one on the Black River, main branch, and the other on the
Little Black River were surveyed, applying the detailed Fiabitat assessmepitotocol. Five
temperatee loggers were deployed at widely distributed locations, including locations on three
tributary streams. Four of these five were successfully recoamdatovide afour-monthlong
temperature profile from each site. An electrofishing site was survéyegl ariffle reach of
Sturgeon CreeFigure 12).This has contributed to the habitat assessment and to the overall

conservation strategy.

The Miramichi Rivemwatershed witther many tributarieeemairs an importantrefuge for
Atlantic salmon in New Bmswick, Canadal he Black River isamong somerphanwaterways
within themuch largeMiramichi drainage basim the sense thathasnot been adopted into
the big picture of Miramichi River Atlantisalmon managemenAs such relativelylittle is
known aboutthe level ofsalmon angling and h e  rpotent&alin @reducingAtlantic salmon
In 2021, with ASCF support, MREAC undertook the preparatiothisf Atlantic salmon
conservation strategy on théaBk Riverto bring it into the Miramichi familyTemperature
monitoring field surveyshabitat assessmemiectrofishing and opportunistic interviewsere
completed in 2021 toontribute to this strategyA redd count on the Black Rivaras not
possibledue tothe darkcolouration of the water thaeriously limits visibility The river name is
appropriateThis 2021work onthe Back River cannot determine the current levelAdfantic
salmonproduction.The reportdoesconsiderthe riversiimiting factors appgoaches tsustain the

existing level ofsalmon productiorand the prospect of enhang that production.

In discussions witliecreational fishersvith New Brunsweck Department of Energy and
Resource Developmestaff andasconfirmed by electrofishing, Black Riveloeshave resident
Atlantic salmonOne trout fisherman complained about salmon parsistent in stealinkis

trout bait.

Troutwere the target spes to the fewocal fishers we encountered on theshwater reaches of
theriver. Sea trout fishing and Striped bass are the recreational fishing targetRiadkdRiver

estuary.Like other rivers of this scale eastern New Brunswick thigack hasafall run of



spawning salmorTherelatively fewcamps and cottages on thiaék Riversuggesthe limited

level ofappeal taecreationabngling

During field surveyspproximagly 17 kms of theapproximately36 km length of Back River
mainbranch, was covered by canddabitat assessment reaches and water quality sampling was

completedby wading

Figure 2 Black River Headwaters



Figure 3 Black River- Middle Reach

2.0 ConservationStrategy Objectives for Atlantic Salmon on the Bay
du Vin River

1. To maintain theecological and recreational fishing valueattthe Black River
currently possesses.

2. To conserve and protect existing recreatidgktidntic salmon stocks and their
habitat.

3. To maintain and ensure accesgxastingrecreational fishig opportunities and
experiences.

4. To contribute to existing environmental knowledge and tap into the axistin
traditional knowledgéhrough monitoringand interviews ofecreational fislrs,

respectively.
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5. To promote the cooperation and support of residents, landowners, recreational
usersand other interested parties to support effective management of the
recredional fisheries resources.

6. To promote equity and fairness for all users in the application of management
measures for the recreational fisksr

7. To present a lonterm strategy to conserve and maintain recreational fishes and
their habitat.

Figure 4 Black River- Estuary
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3.0 RiverSetting andAccess
The BackRiver drainage basin lies in Northeastern New Brunswickcamdrs277.4kmz2 (Figure

1). The basircontainsthe main branciBlack River andan appropriatelypamedtributary, Little
Black River. Sveralnamedsmaller tributary streasnare includedh the basinWells Brook and
Sturgeon Creek were selected as monitoring strearsgpplement théemperature monitoring
data base.The basin runs in a southwestrtortheast direction and empties into the Miramichi

Inner Bay

There is alose to evemix of crown andprivate lands on thelBck River. In thelowerreach,
eastof Hwy 11, private ownership ipredominah Crownland predominatewest of Highway
11. Mostof the public land is managed under lease to Chaleur Forest ProdudiSiduide5).
The Back Riverestuary extend®r 8 kilometersbefore discharging into Miramichi Inner Bay.
Along the tidal waters the shoreline is more depetbwith several yeaound residentand

farmlands Some ommercial fishing occurs along the estuary

4.0 Physical Setting and Climate
In 2021 conditions were wetter and cooler than the redwedkingdrought and heat of 2020.

Climate Normals (1972000) show a meanJuly temperature of 19.2°C and a mean January
temperature 0f10.7°C. The mean annual precipitation is 1,115 mm and the drainage basin

receives an annual 1993.4 total hours ofssiine (Enironment Canada, 2013

The past decade has shown that summer temperatures arerige,tnad this is in keeping with
the expected climate change scenario. The rainfall amounts have been more erratic but have tended

to be drier.
TheBlack River dranage basin is part of the Eastern LowlaBdsregion (Figure).

This makes the RAck a low gradient river with an average dropapproximtelyl.4 metersper

kilometer

12
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Figure 5 Black River Forest Tenure
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Figure 6 Black River within New Brunswick Ecoregions

5.0 Geobgy

The bedrock geology of thdd&k River drainage basin is typical to that of the eastern lowlands
ecoregionwhich is genaally composeaf grey sandstonand red mudstond hestratumis
daing to the Carboniferou@ennsylvanian) geologera(Figure7) (NBDNR, 2009. Exposed

bedrock is a prominent feature of stretches of the river bottom with little other surficial material

as a cover
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The surficial geology of thelBck Riverdrainagebasin is primarily composed of silt, sand, gravel,

rubble, loamy lodgement till, and minor ablation. fllhe organic sediment®und in bogs or fens

are typically 1 to 5 meters thick.
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Figure 7 Black River Geology

6.0 Land Cover and_and Use
The predominant land cover within tBéack River drainage &sin is forest ab4. 6. Forestry is

the main economiactivity on the watershed and has the greatest anthropogenic impact on the
watershedMost of the forest harvesting industrial scale work bghaleur Forest Products Ltd.
as thdease holder of the crown landdarvesting on private woodlots also commonForestry

is followed by othemactivities as shown iRigure 8
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Wetlandscomprisel4.6% of the landscapandare concentratetbward the headwatebait are
otherwisewidely distributed These areas lacgood substrate for spawnimgth alder choked,

slow moving, organic richiver bottom.Drainage fronthewetland is also proven quite acidic

and darkcoloreddue to tannins and the humic acid generated in this environment.

This high proportion of wetlandlsohas a significant impact on water quality and by extension
reduces the quality of fish habit@ne peat bognithe headwaters is situatedtbedivide,

adjacent to th&lapan River watershed?eat harvesting is operated by Sun Gro Horticulture
Canadd.td. Mostof the agricultural lands (3.7%) are concentrated along the tidal waters or near
the Northumberland &tit.

There is no etive tracking of the level of recreational fishing activigdno resource data
available omtlantic salmon(Pers CommMr. Bernie Dubegprovincial fishbiologist{retired
and Rod McEasheron, NBDERDPneparticularlyactiveangler on the Bick Riverwas

encounterea@nd willingto offer local insights.
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Figure 8 - Black River WatershedLand Cover and Land Use
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7.0 Beaver Dams
Based on available mapsuoh of the headwaters on tBé&ack River gopearaccessible to

Atlantic salmorspawning However the 10ad accest theseheadwaterss limited andbeaver
activity maybe more of a factahan realized Additionally, the topographyland type(i.e.
wetlands)and physical factor§.e. water qualitysuggespoorAtlantic salmorspawningand
rearinghabitatin the headwatersBeaver dams were not a prominent featuréhelower
reaches of thBlack Riveror Little Black butlack of accessibilitynayagainbe a factar No

otherimpoundments or barriers that wouldpedespawningwere encountered R021.

8.0 Habitat Assessmen
Considerable effort was applied to assess hatwiaditions Thedetailedresults of tlese efforts

are found in the appendiceshese include an electrofishing report by R.A Currie Limited
(Appendix 1). In 201& site on th@lack River wasassessed using the Canadian Aquatic
Biomonitoring Network oiCABIN (Appendix 2).Four of five temperature loggedssbursed
through the watershed wesaccessfully retrieved and these resdisplayedn Appendix3.
Appendix 4contains the field sheetd a provindally and federallyaccepted protocpthe
DNR&E / DFOT New Brunswick &eamHabitat Inventory Finally, habitat conditions as

reflected in a general chemiswoyriver waterare found in Appendix 5.

The twostream habitat surveys were complatedhe main branch of thBlack River and on
theLittle Black River(Figure 12) Thesereachesverechosen based on their accessibiihd
distributionandoffer representative section$ thesewaterway. Both reaches covered a
distanceof one kilometerThe results showed-streamphysicalconditionsconduciveto rearing
Atlantic salmonThe DNR&E / DFOi New Brunswick S field forrm(Appendix 5)indicatethat
the overallphysicalcharacteristicshowfavorable conditiong the number and deptf pools,
available shade, potentiedver with woody debridank stability andvegetation along banks
Outstandindoweveri s t he dar k col our oFishbidlogist Raal Cerre
suggests that this may be a significarablemfor fish foragirg when visibility is poor(see
Appendix1).
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The water temperatusat thefour logger sitesndicate that the temperaturgached oexceeded
a23°C salmonid thermal stretsvel at all sitesThe temperatures at the upper logger, main
branch was the warmest aBturgeon Creek was the coolest. A composite display of these
logger results in shown in Figuid. The four temperature logger graphs are showApendix
4. High temperatureare now common on mostbutaries othe Miramichi watershedExtended
periads of these stress level temperatunesof greatest concers a fall run riveradult
salmon are not at riskResidentyvenilesalmon willseek out cold water podis wait out thee
conditions. Thetemperaturgrofilesextend for over four monthsgith deploymenbf loggersin
the spring and extraction in the fallhe Back River with a smaller and shallow watercourse
will get warmer quicker during the hot days and get colder quicker when the ambient
temperature drop$Varmand shallowconditions relegate thel&k Riverto a fall run river

Figure 9 Fish Habitat Assessment
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Theelectrofishing site wasfished byMr. Rod Currie, fish biologistpn SeptembeR1 (Figure
12). Rod was supported by Kate CurrimieMREAC staff andtwo studentolunteerdNBCC-
Miramichi). The resilts, weredisappointing angroducedonly juvenile salmoriry. These
salmonfry were undersized for their age based on the time of sampRrgg dféllgeport
AiResults of Fish Population Survey SiurgeonCreekSeptembeR0,20210is included as
Appendix1. Theauthor, Rod Curriemakes a informedcomment on the status Aflantic

salmonon thecreekasfollows:

filt is believed that the quality of the water was less than optimal for ideal fish production.

The dark, tea coloured water indicates an abundance of tannins and humic compounds

which usually indicates acidic watdthe reduced visibility inthedark water o likely

impactsthe feeding efficiency of fishthate pend on si ght(pag4 find f

Also noteworthythe CABIN protocol as applieid 2016 indicateda strong diversity of

macroinvertebrates but low abundance
The major economic actiws in the watershed, lumber harvesting, a peat production operation

and limited agriculture productiaifo not appear to pose any significant threat to fish habitat.

Poaching on the river was identified as an issue by a recreational fisherma

20



Figure 10 Electrofishing Team Sturgeon Creek

9.0 Water Quality
Water quality monitoringn the Back Riverin 2021 indicated that most parametsisow

conditions arecceptableéo support fish populations, including Atlantic salmdkppendix6

showsthe general chemistmgsults taken in 202 The general chemistry sample was processed
by the RPC Laboratory (Fredericton). These results were compared to the Canadian Council of
Mi ni sters of the Environmentodos (CCME) Water

Life. No issues were noted.

Water temperaturdioweverjs awater qualityissuethat has increasingly become a limiting factor
for Atlantic salmon on th8lack River, and elsewhereAs a smaller scale shallow rivevater

temperatures, especially those in recent years, have resulted in temperatures above the stress

threshold of salmonids. River management on the Miranmein branchesise a sustained

21
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theshol d above 20AC as a tr i §weatyeiglit ofthe bettee fwar
knownMiramichi pools were closed to fishirigter in thesummer of 202 due to the hotveather
conditionsthatdirectly impact water temperatured/ater quantity isnother limiting factor, and
between water temperature and water quantityAtthentic salmon spawningrun on the Black

Riveris limited to more favorable conditions in the fall

Dissolved oxygen levels have been acceptable in repeainoringover mutiple visits during
2021.The r i ver 0s gepehillywithihguae acceptable randrit tend toward being

acidic. The wetlands, mostly bagd fenare acidieenvironment@and drainagérom thesewvould
contribute to thisupressedpHT he dar k col our of ABl ack Rivero
factor. The electrofishing report (Appendix 1) suggested that as trout and Atlantic salmon depend

on sight to forage, the poor visibility is likely an issue.

Sedimentation issues agpeéobe minimal. Someiver fording sites werenotedin the spring river
reconnaissance but none seemed to contribute significant sediment to the watertoersas
no delta at the river mouth to suggest the river deposits large amounts of sediment.

Recommendation The Black River should be included in a comprehensive monitoring
program of vater temperaturim eastern New Brunswick rivers moonitor longterm

trends with the interaf providing speciaprotecton ofcolder watesstreams angoolsas
fish refuges

Recommendation Monitoring ofthe Back River Hwy 11 sitefor pH levels should
continueannually inlate winter and spring

22



Figure 11 Black River Fording Site
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Figure 12 Black Rive Temperature Logger Sites / Habitat Assessment Reaches
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The followingFigure 11representawater temperatusecomposite from thiur Black River
watershed sites from 2021 monitorin@rofiles from each of the individual sites is presented in
Appendix 4). The data loggers were deployled 19 to 20 weekfrom May to September 2021

to capture the warmest summer days and fishrapngeason. The smaller waterways, Sturgeon
Brook and Wells Brook contained the cooler conditions while the wider river sites on the Black
River main branch were warmer. The warmest was found at the upper Black River site about

midway in the watershed

10.0 Land Tenure

A review of private land holdingslongthe Black River (GeoNB)show somesizable freehold
properties that exceed 25 acrd@hiese properties are concentrated toward the east end of the
watershed and the tidal waters near the river mouth. Navigating the river revealed no lumbering
that cause sedimentationgignificantlyremoved canopy cover. The risks remain among these
properties for poor management of these woodlots that could lead to siltation and increased
heating of the waterway. By working with the Northumberland Woodlot Owners Association,

best management practices on these properties can be promoted.

Recommendation Strategies to promote the use of best management practices among

private woodlot owners should be promoteth r ough t he woodl.ot owne:

Recommendation Strategies to promote shorelimpeotectionand river stewardship
should include full tine residents along wittamp and cottage owners.
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11.0 Conclusion
The Back Riveris a relatively small, intact waterway with an extant Atlantic salmon population.

The watercourses protected in parby its relatively low profile, small scale, and remoteness
amid the higher profile tributaries on the Miramichi. Atlantic salmon apdgnedeive limited
attention from recreational fisher§he treatof poachingwas flagged as an issbat its impact
is unknown. Te limitedfishing pressure on this waterway suggest Atlantic salmorstock,

albeitsmall is not in peril.

MREAC montoring and research on théaBk River in 2®1 was important to the development

of this strategy as littlaistoricinformation was available on this waterway.

Climate change impacts, as they increase, will be problematic on this waterway. Already
suffering high temperatures during the peak of summer, the habitat for juvenile salmon seems
limited at best and will not likely improve in face of warming conditions. Apart from
temperaturgthe water clarity and somewhat suppressed pH level arettiee enviromental

parameterghat limit fish production.

Industrial forestry, as the major industrial use onBleek Riverandmostof New Brunswick
continues to be blamed for the Aflashyod natur
with negatie impacts on salmon habitat conditions. Dedpttestry, the largely intact riparian

zone and relatively narrow channel on tHadR Riverallows for good shading.

The waterfront propertigbat have campgottage®r full-time residentsre relativey few.

Based on thalata analyzed, visual observations recorded personal communications with
landowners and stakeholders, Black River does not appe#n have significant production of
Atlantic salmon. However, the current limitptessure from recreational fishers suggest that the
existing salmon stock is currently secure. Increasing impacts from a warming climate suggest the
future of a sustainable salmon stock on tlecB River over the long term, is in question. In the
interim, finding ways to implement the recommendations from this conservation strategy will

stabilize the Atlantic salmon stock over the shorter term.
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All this consideredthe future of Atlantic salmon on Miramichi waterways, including Bleeck
River, seems rare likely to be determinetly far reaching global factors than local limiting

conditions.

12.0 Summary of Recommendations

Recommendation The Black Rivesshould be included in a comprehensive monitoring
program ofwater temperaturie eastern New Bmswickriversto monitor longtermtrendswith
the intentof providing speciaprotecton of colder watestreans andpools as fish refuges

Recommendation Monitoring ofthe Back River Hwy 11 sitefor pH levels shoul@¢ontinue
annuallyin late winter and spring

Recommendation The CABIN protocolsite on the Back Rivershould be included in@@gular
monitoling by ECCC to track the ecological condition of the macroinvertebrate population on
this waterway

Recommendation Strategies t@romote the use of best management practices among private
woodlot owners should be promoted

Recommendation Strategies to promote shorelipeotectionand river stewardshighould
include full time residents along witamp and cottage owners.

Recommendation: When feasiblethe Black River (and other smaller waterwaghpuld be

assessed using O0Aris Sonar Population Tracki

population.
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Appendix 1 z Electrofishing Report by R.A Currie Ltd.

R. A. CURRIE LTD.
BIOLOGICAL CONSULTANT

2 November, 2021

Mr. Harry Collins

Miramichi River Environmental Assessment
P. 0. Box 85

Miramichi, NB E1V 3M2

Dear Mr. Collins;
Re: Results of Fish Population Survey for Sturgeon Creek on 20 Sept. 2021

We are pleased to provide you with these results for the fish population survey that was
conducted on Sturgeon Creek, a tributary of Black River, on 20 September, 2021.

The survey found low densities of brook trout, Atlantic salmon and creek chub inhabiting riffle
habitat near the mouth of the brook. In addition to the low numbers, it is important to note
that only one age class of salmon was found in this area. The salmon were represented by the
capture of two fry (0+ age class), and no older age classes (parr) were captured or observed.

The reason for the low species diversity, and population density, of fish is attributed to the low
pH of the water. Additionally, the dark, tea-coloured water likely restricts fish from finding food
and feeding efficiently.

If you have any questions or comments concerning this project, please do not hesitate to
contact me.

Sincerely,

S

R. A. Currie
Biological Consultant

P.O. Box 1484, Fredericton, NB E3B 5E3 Tel: 506-458-5643 Fax: 506-458-9183



Fish Population Survey for Sturgeon Creek on 20 September, 2021

INTRODUCTION

In the summer of 2021, R. A. Currie was asked by the Miramichi River Environmental
Assessment Committee (MREAC) to conduct a fish population survey on Sturgeon Creek, a
tributary of Black River. The following is a summary of the results of that survey.

LOCATION i

Black River is located on the east coast of New Brunswick where it drains into the south side of
Miramichi Bay. Sturgeon Creek is a first order tributary of the lower section of Black River. It
flows from the north and drains into the estuary of Black River near the community of Black
River Bridge. The sampling location on Sturgeon Creek is located a short distance upstream of
North Black River Road crossing of this watercourse, and is defined by the coordinates 47° 01’
15.37” N and 65° 15" 40.05" W.

The location of Sturgeon Brook, as well as the location of the fish survey site, is provided in
Figure 1.

MATERIALS AND METHODS

The timing of the fish population survey was delayed until the month of September to avoid the
possibility of stress to fish as a result of high temperatures and lower levels of dissolved oxygen.
Sampling at this time of year has the added benefit of allowing more growth of salmon and
trout fry to ensure they are retained by the barrier nets, as well as allowing more time for more
even distribution in the stream of this youngest age class of these species.

The fish sampling methodology involved standard procedures associated with the removal
method for enclosed populations. This procedure began with selecting a section of stream with
riffle habitat, then erecting barrier nets across the stream at the upstream and downstream
boundaries to prevent immigration and emigration of fish within the sample site. Fish were
collected from within the site by the use of a Smith-Root Model LR24 backpack electrofisher.
This unit automatically selected the optimum power setting for the stream, and for Sturgeon
Creek, the unit selected 280 volts as the optimum output current, and this power setting was
maintained throughout this project. Electrofishing began at the downstream barrier net and
was conducted in the upstream direction to the upper barrier net. Stunned fish were captured
by two technicians with dip nets and placed in a pail that was partially filled with water. When
the sweep through the site was completed, those fish were identified to species, counted.
Additionally, captured salmonids were anesthetized using tricane methane sulonate (TMS) and
measured for fork length. The fish from each sweep were held in a cage in the water outside
the site until the final sweep was completed. For the fish survey in Sturgeon Creek, four (4)
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consecutive sweeps were made through the site. Following the final sweep, all of the captured
fish were released unharmed back into the stream.

When the fish data from the final sweep was collected, the total length, and average width, of
the enclosed stream section was determined with a 30 m tape measure. These dimensions
were used to determine the area of the sample site. Also, a certified pocket thermometer was
used to measure the midday water temperature of the stream.

Following the collection of the field data, age classes were assigned to individual salmon and
trout based on their respective lengths. The fish numbers for each sweep were then processed
through a computer program, Microfish 3.0 (Van Deventer and Platts, 1989), to determine
population densities for each species of fish, as well as for each age class of saimonid. The
density estimates were then adjusted based on the area of the sampling site to a standard unit
area to reflect the number of fish/100 m2.

RESULTS AND DISCUSSION

The results of the fish population survey that was conducted on Sturgeon Creek on 20
September, 2021 are presented in Table 1.

TABLE 1

Fish Population Estimates for One Site on Sturgeon Creek
on 20 September, 2021

Species _Age Class No. of Fish/100 m?
Brook trout 0+ 1.4
“ 1+ 2.7
" 2+ 0.9
b Total 5.6
Atlantic salmon 0+ 0.9
Creek chub 0.4
Total fish 6.9

Fish population estimates are based on the Microfish 3.0 formula (Van Deventer and Platts,
1989)

A review of the data presented in Table 1 shows only three species of fish were captured in the
survey on Sturgeon Creek, and the population density of each of those species is very low. It is
important to note, that although the flow volume, habitat characteristics (riffle habitat and
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abundant cover) and water temperature for this stream section appeared favorable for fish, the
water had a very distinct tea colour. Tea-coloured water is indicative of bog drainage and is
commonly observed in streams that drain peat lands and black spruce swamps, features that
are very common in this area. The reddish brown colour reflects the influence of humic soils in
these drainage areas.

The unusually low diversity of fish, as well as the very low density of those species, is likely a
direct result of humic water conditions. Humic waters usually reflect low pH, and a field
measurement of the pH of Sturgeon Creek on 20 September showed a pH level of 5.42. This
measurement represents definite acidic conditions and acidic waters have been shown to
negatively affect fish survival through several means. In extreme cases, acidic water can reduce
the survival of fish eggs and alevins, the most sensitive fish life stages, as well as cause damage
to delicate structures such as gills on older fish. Even a slight drop in pH can significantly
increase the solubility of toxic metals such as aluminum and copper from riparian soils and
stream bottom substrates. Additionally, acidic water can erode shell cases of aquatic
invertebrates which could reduce the numbers of these organisms that represent a major food
component of many fish species. Water high in tannins and humic acids can negatively impact
fish populations due to the associated dark tea colour. All of the species that were captured
(brook trout, Atlantic salmon and creek chub) are primarily sight feeders — they observe and
select individual food items. The turbidity of the water in Sturgeon Creek is extremely high, and
itis likely that the resident fish are not feeding efficiently. This theory may be supported by the
unusually small size of the salmon fry that were captured. Only two fry were captured and both
of these fish were less than 50 mm fork length. In other river systems at this time of year,
salmon fry have generally achieved a fork length of 75-85 mm by mid September.

SUMMARY

The fish population survey of Sturgeon Creek on 20 September, 2021 found only three species
of fish (brook trout, Atlantic salmon and creek chub) and these occurred in very low densities.
Although the brook was well shaded and provided riffle habitat with a variety of substrate sizes
and an abundance of cover for fish, it is believed that the quality of the water was less than
optimal for ideal fish production. The dark, tea-coloured water indicates an abundance of
tannins and humic compounds which usually indicates acidic water. A field measurement

found the water to have a pH of 5.42, indicating a distinctly acidic state. The reduced visibility in
this dark water also likely impacts the feeding efficiency of fish that depend on sight to find
food items.

In summary, the water of Sturgeon Creek appears to provide only marginal quality fish habitat
as evidenced by the low variety and numbers of fish it supports.
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Appendix 2z CABIN Protocol Assessmergt Black River

As developed by Environmeanhd Climate Changéanada (ECC), the Canadian Aquatic
Biomonitoring Network (CABIN) protocol is now a nationally applied technique for assessing
the biological ondition of freshwater systems. The Miramichi River Environmental Assessment
Committee (MREAC) has been engagethiis protocol since 2004 arikde Miramichi

watershedas B established reference and test sites that are found on major tributaries within
the drainagéasin As part of a larger Atlantic Canada wide projettte Atlantic CABIN
Collaborative 2015 this protocol was implemented at the Black River (BDK) site on

October 14, 2015.

The Reference Condition Approach (RCA) assessment and runningAtféhec Reference
Model (ARM)al | owed f or a comparison of the AObseryv

macroinvertebrate community at the BIIKS CABIN site.

TheRCA Model AssessmeifitObserved vs. Expected Richness redoltsite BLK-DS is

illustrated in Figure 1

RCA Model Assessment - Observed vs. Expected Richness

1.2

1 -
0.8

0.6

0.4

0.2

BLK-DS

Figure 1: RCA Assessamt Using ARMfor Site BLK-DS

35



Note:MREAC was trained by EC staff on how to extract habitat variables using QGIS and
GRASSomputer software program/plugiand how to format the CABIN benthic dataiset

order torun ARM in GenGIS and €mputer softwarerogram/plugin.

The RCA model assessment of taxa observed (what is there) vs. expected (what should be there)
richness (number of taxa at family level) forsite BDKS i ndi cates that it is

and that it is not divergent from normal.

[llustratel in Figure 2 ighetaxonomic composition of the benthic macroinvertebrate
community, and it also examines the proportion of-twde@rant to pollution taxa

[Ephemeroptera, Plecoptera, and Trichoptera (EPT)] to tolerant to pollution taxa (Diptera).

Odonata_vyeneroida
1% 5 BLK-DS
Megaloptera %
% TrichopleE—
ptera
N

10%
Plecoptera
6%

Haplotaxida_Sarcoptiformes

0% BLK-DS EPT vs. Diptera

Trichoptera
12%

Plecoptera -
7%

Taxonomic Compositio& EPT vs. Dipterdor Site BLK-DS

At site BLK-DS, thebenthic macroinvertebrate tagppeaisomewhatn proportion but slightly
favouring the Ephemeroptera taxobhe higher EPT percentage seems to indicate a good

aguatic enivonment favouring the netolerant to pollution taxa
The BLK-DS CABIN site richness and abundance, as illustrated in Figure 3 and Figure 4, were

also calculated dectly from the taxonomic data/counts. The results wenepared to the
ANorRiangeo as det er tmisSthealcertiesom t he 25t h
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As calculated diectly from the taxonomic data/counts, the richness result for site[B&K

indicates that is just abevhe normal range and has a slightly elevated taxa richness.

For total taxa abundance, site BIIS was below the normal range. This could be the result of

a low macroinvertebrate biomass productivity in the river.

Recommendationtn order to get amore accurate picture of the number of taxa families
commonly presentatsiteBL®KS, and given that this site is |
taxa abundance, further periodic sampling and analysis of the benthic macroinvertebrates

community is suggested.

The benthic macroinvertebrate sampled in applying the Canadian Biomonitoring Network
(CABIN) protocol show that the EPT (bug families) and Total Taxa Richness on the Black River
show a reference quality site. This is based on the benthic community ai¢bgaosite just
downstream of the Hwy 11bridge, sampled in 2016.
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Appendix 3 z Temperature Profiles from Four Watershed Sites

Black River - Lower site - Temp, C
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Appendix 4 z Fish Habitat AssessmenkField SheetgBlack and Little BlackRivers)
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