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Upstream north-south axial view of Riviere-Arnaud.
The damp hillbanks mark the early boundary of the watercourse during deglaciation.
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| ntroduction

Foreword

This report was produced in conjunction with the-2028 Action Plan for the Plan Nord Toward
2035. The northern ecological inventory work was carried out under an agreement between tt
Mini st re de | 6Environnemen tmatiqus dellagFaubeuet dee ¢
Parcsand the Société du Plan Nord, which contributed financially to the implementation of
mandates relating to environmental protection and biodiversity conservation in the northerr
territory.

Background

One of thepolicy direction®f the government action plan for the Northern Plan to 2035
(Gouvernement dQuébec, 2015) is to conserve biodiversity and improve knowledge of ecosystems
in order toensure balanced development of the territory. North of the 49thl,pduaNatural
Heritage ConservatiqRA&:0., c.61.01) is part of this approach. Taking advantageritibe
ArnaudBiodiversity Reserve project, a field campaign was conducted between August 5 and 2
2019. It allowed both to understand the organization of the ecosystems of the protected area, b
also to provide knowledge of a territory still poorly known.

Objective

The objective of this report is to present the ecolggafde of the Réserve de territoire aux fins
déaire pr ot -Agae¢whidhenclldesapsand a descrgption of the organization of
thebiotopetypesoundin thearea Thisprofileal® includeslassification that makes it possible to
establish relationships between lititope and the biocenosis. It will make documgrhe
diversity of the ecosystemshe area possible using & filterapproachbasedn biotopetypes.

Approach

The methodological approach of this ecologroéile alignswith the approach developed in the
Atlas of Biodiversity of Northern Quebec (Poisson et al., 20Hi6h isbased orthe ecological
referencdramework for Québec (ERFQ),nepping tookhat useshe spatial organization of
biotopetypes and the hydrographic network (Ducruc et al., Bdd@petypes are defined by
landforms, characteristics of surface deposits (texture, thickness, drainage...) and the nature of
geologial base when it influenaEosysterbiology. Classification makes it possible to establish
links betweebiotopes and vegetation. Therivedmapssummarizéhe organization of ther e a 0 s
ecosystems.

Thebiotopeis the fundamental element in the diviefdhe units of th&RFQ. The collection of

data on deposits, pedogenesis, and relief aims to validate the division and descrigiRPf the
units. By adding information on vegetation, flora and the hydrological network, it is possible tc
describe therganization of the terrestrial and aquatic ecosystems of a given territory, to make th
link between thkiotopeand the biocenosis, but also to define the particular elements they contain.

First, a general description of the territory will allow usl&wsiand the history of the establishment

of the different types difiotopes found on the territory. A brief portrait of thietopetypes will

then be drawn up. Without having the ambition to make an exhaustive portrait of all the types o
biotopes foundon the territory, those which occupy a large place or of some of them which present
a major attraction for the biodiversity will be described. Based BRRERE we present the
classification of the units of the fifth level of HRFQ in the sector of the protected area. The
classes constitute territorial units that are distinguished by a spatial orgabipatipetybes and

a particular ecological context expressed by a different composition of vegetation. A description «
each othe units allows us to relate ltihatopetypes to the major vegetation types they support.






General features

Location

theR®serve de territoire aAmauddlocatesl inNinavik,iwestob r ot
the village of Kangirsuks eastern boundary starts about 50 km from the mouth of the river and
forms a strip 235 km long and4® km wide up to Lac Payand includes the mouths of the
Vachon, Lestage, Hamelin and Lepellé rivers.

The territorial reserve falls witldlasdll lands as stipulated in the 1975 James Bay and Northern
Quebec Agreement (JBNQA). The Inuit have an exclusive right to hanieshqeatic species

and furbeang wildlife and are actively involved in the administration and development of the
territory. The use of the territory by the Inuit, and the populations that precedecethdendsd

by the numerous cabins and the motessearlyarchaeological traces observed on the coast and
along the rivers.

The territory is presented as a complex of uniform, more or less ungldatiaugthat are
distinguished by subtle differences in the thickness of the glacias dadogiepresence or
absence of eskers. Thpkdeauxare separated by deep valleys that are more or less narrow and
sinuous.

TheRiviereArnaudvalley has three distinct parts:
- The estuarwhich is influenced Isgrongtides and salt water

- The downstream portipravhich retains traces of the pgktcial marine invasion of the
Iberville Segaas evidenced by the numemglasiomarindeltas and valleys perched between 50
and 100 min elevationThey are accompanied ayelrs ofluviomarinedepositsand fluvial
terraces that bear witness to the invasion and gradual retreat of the waters s&kie @li@ep
slopes are abundanith some of them interspersed with gorges, witnakseshe erosion
processes of sucagssglaciations.

- The valley in theupstream portion, nedilacPayneis less steep. It is located in a large
depression dotted with slight reliefs where deposits are ver@stigles and solifluction can
be seen on the slopes, along with a hightydehsiwarf birch
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Bedrock type and  origin

The bedrock consists mainly of Archean acid igneous rieelst 3t Ga old. It is partially overlain
by a Paleoproterozoic thrust sheet, which forms the ndoth@ndaryof the Labrador Trough.

The area is crossed by one of the largest dyke swarms in the regionntinthweskoutheast
trending Klotzdyke (21 Ga) and to a lessetant the younger Payne dyk&g25a), which is
more northnorthwestsoutheast trending.

Carbonate rock veins in teaxicolougscarpments of the river, although minimal, allow for the
development of basiphilic flora teagnificantly increases the species richness of the protected area.

Archean: One of the four eons of the geochronological time ipterval. It follows the Hadean and precedes the Proterozoic. The word
comes from the early Greek "] | @ e ( A rniednlig "beginning, origin." It begins with the appearance of life on Earth
(4000 Ma) and ends with the appearance of trilobites (2500 Ma) (Wikipedia).

Swarm of dykes: Setting up simultaneously during the same intrusive event. The magma, which moves over great distances and
very quickly, infiltrates the transverse fractures of the host rock. The dyke is revealed by differential erosion.

Thrust sheet: Set of geological layers which, during an orogen, were detached from the bedrock, moved and covered other layers.
The constituents of the nappe are considered to be allochthonous to the underlying autochthonous basement (Wikipedia).

Paleoproterozoic: First era of the Proterozoic. It extends from 2500 Ma to 1600 Ma. It is marked by an increase in oxygen levels,
produced by cyanobacteria (Wikipedia).

& Dyke 2 Metamorphosed sedimentary rock - clay 25km
& Iron Sedimentary rock - carbonate

Lime-silicate rock 25 Metamorphosed sedimentary rock - carbonate

Acidic plutonic rock Metamorphosed sedimentary rock
 Mafic/ultramafic plutonic rock Sandy sedimentary rock

Metamorphosed plutonic rock % Metamorphosed siliceous sedimentary rock

25 Mafic/ultramafic plutonic rock B Mafic/ultramafic volcanic rock
5 Sedimentary rock - clay & Maficiultramafic metamorphosed volcanic rock

Source: Carte géologique du Québec Edition 2012, Ministére des Ressources naturelles, Géologie Québec



Geomorphology

The territory has known, for more than 2.5 billion yeajsypeneplanation. The landscape, which
presents itself to us, is a uniform undulating plateau where the movements of the ice cap have left
deposits of varying thickness. This monotony is broken by the major rivers and gorges that cut
deeply into the territoryrhe last glaciation and subsequent postglacial events have left their mark
on the territory. During the last glacial maximum, 18 ka ago, the whole ofLl@bedubar was

covered by the Laurentitie Sheet. The extension of the ice margins remained aimbanged

until 13 ka, at which time the volume of ice decreased considerably (Dyke and Prest, 1987). More
recently, Dalton et al. (2020) have continued the work of Dyke et al. (2003) and Dyke (2004), to
revisit, with new data, the evolution of the maigfithe ice sheet complex by offering some details

on the evolution of the margins in this regpamticularlyn the sector of the protected area where

the NouveatQuébec Dome left its last traces

Nouveau-Québec dome melt evolution. Source: Dalton et al., 2020



The protected aresairround the last remnants of the dome. RheéreArnaudarea began to be

clear of ice about 7,000 years agbwvas completely clear 2,000 years later. The dome melted,
leaving severglacieblocks ortheuppermplatean between the Arnaud, Leaf and Larch rivers. The
persistence or rapid melting of the gléaieuredistinct deposilevelopmentskers developed

where the ice did not melt too quickly and where temperature at the base of the glacier allowe
aeriameltwaterto penetrateDeposits such as Rogen moraine or decay moraine are found in the
areas of the last glacial blocks (Lauriol, 1982).

Glacial front %
B0 5571ka |
£555-63ka
§56-68ka &
§565-73ka

5 Hummocky moraine # Ribbed moraine 55 Fluvioglacial deposit % Marine invasion boundary

Effects of deglaciation on development of specific deposits, such as eskers, decay moraine and Rogen
moraine. (Source: Northern Vegetation Map, MFFP)

& Rock 5 Hummocky moraine # Glaciomarine deposit
5 Glacial deposit & Ribbed moraine 5 Beach deposits (littoral)
5 Blockfield from washed glacial deposits with $> Fluvioglacial deposit # Organic deposit

£ Drumlinoid moraine &5 Fluvial deposit

Deposits left during deglaciation. Source: MFFP, 2016



Areascan be seaemhere thehick glacial deposied tocryoturbation processes and ostioles (A)

A) Thick cryoturbated glacial deposit with ostioles

The north-easterrpart of the aredisplaysoulder fields o¥ariousorigins. The first, common
throughoutthe protected areeesultsfrom matrixwashingn the earlysubglacial melt channels
while the secondon the summitsstemsfrom highly stony till thatmay have undewent
cryoturbation processes evidenced by stone circles and frost cracks filled with blocks (B)

B) Thick cryoturbated glacial deposit with block fields

Other areas have abundant rock ouprmp (C), with bodiesf water nowoccupying washed
faults.In the lastzone (D), which is alsahe largest in terms of area, insufficient glacial deposit
thicknesenablecdtryoturbation

C) Rock with glacial deposit veneer



D) Glacial deposit s without ostiole s

Following deglaciation, the Iberville Sea flooded a significant portioRvigh@Arnaud traces

of which can be seen up to the present elevation of 120 m (E). Near the Raughedachon,

a succession of distinct tereacan be seen, marking the different levels that the Iberville Sea
occupied during its progressive retreat. The highest level correspoedslyglaciomarine delta
when the glacier and the lberville Sea were at their maxaigimand the subglaciaers were
flowing into theewaterswhile losing their carrying capacity.

’ f
/ =2
/ <

Fluvial terrace-#8

e

E) Fluvial terrace topped by a fluviomarine terrace anda glaciomarine delta



Climat e

Theregional climate becomes harsher appragitie high plateauwest of Kangiqsujuaq. The

water masses of Hudson Bay, Hudson Strait and Ungava Bay lose theirmdituegdaland

The R®serve de territoir e-Araaudaralsinflusncddbylaager e pr ot «
arcticair massemovingin from thenorthwest, with mean annual temperatures rangingdrdm

to -7.2°C, annual precipitation ranging from 586 to 758 mm (of which 310 mm water equivalent is

snow), and a growing season at 5°@irgrfrom 88 to 96 days. According to the Litynski (1988)
classification used by Gérardin and McKenney (2i6i3a moderately dry polar climate with a

very short growing season.

Arctic winds sweep the snow cover off the surface of explageduxVegetation adapts to these
extreme conditions by rarely exceeding 50 cm in heightfdidtibithe valleys and in the hollows
of the relief, vegetation is densertaiidr

-

Salluit

angiqsujuag

d'Ungava dUngava

Average annual precipitation (mm)

461 585 659 713 767 854 997
I ——

Average annual temperature (°C)
10 : -8 7 6

Annual average t emp erature (Source:  Ouranos) Annual average precipitation (Source: Ouranos)



Vegetation

The protected area liaBovethe tree line in the bioclimatic domairerdctshrub tundra at the

edge of prostrate shrub tundra (MFFP, 2&t8%tdwarf shrub tundra (340 cmin heigh} is the
dominant vegetation, occupying areas of moderately thick till. It is primarily compBeseld of
glanduloaad ericaceous species ag¥accinium vtieav/accinium uligingsamiRhododendron
tomentosum subsp. subav¢hievendeposits are thicker, as in the southern portion, or where the
terrain allows for accumulation of the snow cover that protects the vegetation, dv@miisiach
denser and taller canopy.

Along theRiviéreArnaudat the mouth of the streams that flow int&#lix planifoland Alnus
alnobetula subsp. shggaland can Beund. Next to these stands and on the terraces near the river,
dwarf birchis densewith individuals reachiagheighbf aboveone meter.

The most striking discovemg made heis undoubtedly #population of black spruce on a hillside
near theRiviereArnaud It is in fact a clone that by layering has developed a colodiyidfials
forminga 36 m by 16 mpolygon This is the northemostlocationof black sprucdiscovered to
date in Quebec

&5 Erect shrub tundra with ostiole
45 Erect shrub tundra with ostioles and 30-70% shrubs Peat bog
5% Erect shrub tundra 5§ Prostrate shrub tundra
§5 Erect shrub tundra with 30-70% shrubs &% Prostrate shrub tundra with ostioles

Vegetation map of Northern Quebec and its bioclimatic domain  (Source: MFFP)
(Inset : black spruce found at the edge of the riviere -Arnaud)
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Vaccinium vitis -idaea

Vaccinium uliginosum Rhododendron tomentosum subsp . subarcticum

Salix planifolia  and Alnobetula subsp. crispa (Sp/Ac) along streams flowing into the Riviere -Arnaud and Betula
glandulosa (Bg) on the terrace s




Ecological mapping

Ecological refenrence framework of Quebec

Theecological reference framewtnkQuébec(ERFQ)
is a tool for mapping and classifying the territory. |
hierarchical system of interlocking levels of percef
At each level of perceptioBRFQ trims the territory
alongbiotopecontrast expressed at that scale, as w|
abng the structure of hie indicative hydrographic
network (Ducruc et al., 2019). Given the size of
protected area under study, tihygographiaunit is the
level of perception chosen to describe the terfiifbiny
level ofERFQperceptioh

ERFO: Biosphere contrast cut-out

ERFQ: Hierarchical system (adapted from Li & Ducruc, 1999)

Perception level Preponderant trim factor ‘ Perception level Preponderant trim factor
| } Plate tectonics (craton, continental [\ Regional geomorphic
Natural margin, ocean basin, orogen, etc.) Ecological events (delta, alluvial
province o district 1 plain, decay moraine,
'r\:; etc.)
4
1] Regional geological events \% Base structure cell (hill,
Natural region ey (structural domain, terra in, Topographic al < depression, hillside,
Zx "‘{” sedimentation basin, graben, etc.) unit .j" " valley, etc.)
] »

Major geomorphological ~ events

(marine invasion, glacio  lacustrine

phase, etc.)
1] Z Regional geological events (shear
Physiographic unit 5"? zone, batholith, thrust sheet,

V< % dome, fault, etc.)

Thebiotopecorresponds to the physical part of the ecosysfenertERFQ, thebiotopeof a map

unit is the description of the spatial organizatioits dfiotopetypes. For levels 1 and 2, the
description of map units is litefiarom level 3ipward the spatial ganization of theiotopeis
expressed by the percentage occupancy obietmbpetype within the unit. At levels 3 and 4,
biotopetypes are defined by landform, surface deposit, and geological origin of the bedrock if it ha
a potential influence on ptamommunities. At level 5, a slafessand a drainaggassare added.

Initial division and preliminary descriptiare derivedrom interpretations of thavailable
information (satellite image, surface deposit map, digital elevatiotopagtalphienap, etc.).
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Method ology

The ecological inventories conducted in the protectezstablstdthe link betweebiotopeand
biocenosis and thus describe the organization of ecosysteygvarareaComplete ecological
surveys wereonducted per thieoisson and Villeneuve's (20Zade mecum. Data on the physical
environment and vegetation, along with sketches and phetesligitallyenteredon forms
developedor Survey 128n theArcGIS platform (MELCC, 2019)

Ecological inventories

Ecological surveys grerformedoy analyzing plots of 1 perside forprostrate shrulkegetation
and 5 nperside forerectshrub vegetatiomformationassociated with theotopebased owade
mecumalphanumeric codes ligdinotetaking(cf. sample recojd

Collectedlatarelatel to:

topography
slope

surface deposits
organic matter
speckles
induration
permafrost
water table
drainage

= =4 =4 -4 -4 —a -—a -—a -a

Data associated with vegetairmtude

1 Percent of open water, bare soil, bare rock, bare stone, litter, shrub, forb, bryophyte,
groundlichen andocklichen cover

1 Surveyed taxa wittoverratings, arranged by stratum (shgudsssymucinal licheniand
rocktaxaweregenerally excluded

1 Habitat type

1 Preliminary name of plant association

Noteswere permitted
Lastly, dopographigrofilewasdrawnup to gedocate surveynducted &t single site

Floristic inventories

Ecological inventoriegare based on samplibiptopes expressed at the scale of the physiographic
unit, which can be considered an averagetie@alyid. However, somenusualandor rare
biotopes contaied elements of flora thaould notbe considered in this grid. Specific floristic
inventoriesvere thereforeonductedn areasf high potentiakdepending on circumstances.



Sample ecological inventory record (paper records were used when technical problems arose)
Plot # KF24A | Latitude 60A1 j. flarﬁtﬂ(m) 3 0| dl
Date 24075 Longitude 69 A3 $ Wi Qm) 6 0| dl
GPS Coord. 08} Authors GLavdieRoisson
TOPOGRAPHY SURFACE DEPOSIT S MOTTLING WATER TABLE
1 Shape TE |1 Origin 6DB 9 Abundance A 9 Depth (cm)
1 Location 7 1 Underlying deposit A 1 Dimension A DRAINAGE
SLOPE 1 Thickness (cm) >10( 9 Depth (cm) A 1 Vertical 5
1 Longitudinal shape R | 1Depth reached (cm) 50 | INDURATION { Lateral 1
1 Transverse shape R 1 Substrat e type Acid i Present A OTHER
1 Length L ORGANIC MATTER 9 Depth (cm) A 9§ Water pH A
11 Declivity 0,5 | 1 Thickness (cm) 15 | PERMAFROST 1 Periglacial shapes 8
9 Expos ure 400 1 Type FIB| 1 Depth (cm) 1 Disturbances A
" Final .
Il Glerat depth TGS Texture Pierrosity Dimension s Note s
(cm) om) (cm)
0 50 50 Li PP B
% Open water 0 % Bare earth 0 % Bare rock 0 % Bare stone II'
% Litter 5 % Shrubs 70 % Grasses 15 % Bryophyte s '
% Ground lichen 0 % R ock lichen 0
Taxa % cov. height Taxa %cov. | R Taxa % cov. | R Taxa % cov. R
Dupontia fiy 3 Aulac. pal 5
Sphagnuy 5 |1
Drepanog 2 | 2
Aulac. tur{ 2
Tomenth.| 2 |3
Sphagnuy 2 | 4
Taxa % cov. | height | shape
Taxa % cov. | height R
Sal. Husi 3 1
Sal. herbac| 5 1
Type of habitat | Subhydrastratestistalubbery |
Preliminary ¢ lassification | A |
Preliminary associated name | A |
NOTE/ SKETCH But t eduadciturdicir KF024B

/ +Aulac. palustre

KF024A

R

Zone plus hud@wleavwer palus.

15



Sampling p lan

The sampling plan, develo@adur office,was based aime desiredevel of interpretation. This
objective normally defines the inventory effort. However, one must also take into account
transportation and accommodation infrastructasesyell asincertain weather conditions that
increase costs and decreasall teanefficiency.

Within allottedtime and budget constraints, the inventories took place from August 5 to August 23,

2019. There were 60 sites visited and 88 ecological surveys completed (56 sites and 81 surveys on
topographiplotsthat affect the proposal). e are 3®pographicomplexes that contain at least

one sampling point out of the @@hint he R®serve de territoire aux
RiviereArnaud which covers an area of 13,946 km

Oblique aerial photographs

Helicopterovefflight alloved observations to be maftar validaing divisionalboundaries and
identifyng biotopes. Photosvereusedto validatesatellite imagmterpretation and illustrate the
descriptionsierein Approximately 1250 oblique aerial photos were, iakaddition to the 1100
field surveyphotos

Ecological surveys and flight paths



Sampling assessment

Samplingis, in the main, a function of intendaglectivesAnalyss d soil fragility to erosion
requires more idepth knowledge thaimplydeveloping knowledg® ecosystemrganization
Researcheeset thedefinition of samplinfsurvey)ntensity levels terms of aindexthatmakes it
possible to determimvehichlevelhasbeenreached by a field campagmthe basis of obtained
results, therelyefinngachievable analytical contours

Guide des niveaux doéintensi tet frahd @atehtinen 986! lamd nEcosystems Warkirey Bitoup

Terrestrial Ecosystems Task Force, 1998)

Sampling
intensity

Density
(pt./

Point

repr esentation

Cartographic

% of polygon
visit ed by at
least one

Distance
between
points

Field
methodology

Objecti ves

2 ha Prescription for silviculture,
1 > 50 1:5,000 100% 500 m On foot soil sensitivity to erosion,
1:10,000 compaction
. On foot, — —
2 5i 50 21 Ayl 95i 100 % 1km | sometimes by sliveuln @ gkl ies
1:20 ,000 . species selection
vehicle
By vehicle,
207 100 ha sometimes on Potential for vegetation, forest
3 1i 5 i 507 90 % 1i 4 km |foot or by productivity, habitat
1:50 ,000 ) L
helicopter improvement
Forest and wildlife capacity,
100 7 1000 ha By vehicle, ecosystem representation,
4 0.171 1:100 ,000 251 75% 8 km sometimes by overall forest productivity,
1:250 ,000 helicopter local resource and landscape
planning
> 0l Xta}:gat:gg byda'[a
5) <0.1 1:500 ,000 <25 % 20 km helico terp a0 " | Regional land planning
1:1,000,000 elicop
airplane

Based on the table and the established objectives, the fourth level of samplingastengéyed
In relation to the territory of the protected area, the sampling effort requéisefiotiowing

1 adensity of 0.006 points perkm

1 aminimum distance between sites of 500 m

1 an average distance between sites of 70.1 km (Q1: 32.6 km and
Q3:105.4 km)
a maximum distance between sites of 189.5 km
36% of theopographianitswere visited

Based on results, the intensity of sampling corrextioritie fifth level. The absence of roads, the
remoteness, and the northern environmeng all constraints that affedtboth logistcs and
budgetsand greatly limetdour accomplisiments. Since the onkgliableneans of travah this area

is by helicoptefield work mainlgiependedn choppeiavailabilityas well as on weather conditions.
The samplingcampaign musif necessity bgeenas exploratory, because it lacks replicas of the
inventoried environments that would allow us to establish stronger links betlietopiend

the biocenosis

17



Habitat t ypolog y

Whilebiotopefers taecosystemhysicaty, botanists have chosen the thahitato addresbving
ecosytencomponerg The habitat defindise structure and physiognomy of vegetation associated
with the hydrologfand sometimes the subsfratean ecosystem

A typology of habitats in NortherQuebec has been developefl G. Lavoie, personal
communicationdisingall inventories conducted since 2011. It distinguishes 10 groups of habitats
as follows

A - Marine and estuarine environments

B - Aquatic and notundra mineral wetlands
C - Uniform peatlands

D - Structuregeatlands

E - Periglacigbeatlands

F - Bare rock areas

G - Dry Forest and quafarest environments
H - Uniform tundra

| - Structured tundra

J- Nivalareas

In a secondtage classeweredefinedon the basis ofleposittexture pH, locationon the relief,
and specific composition and/or structure. There are 69 different habitat types (see table on
followingpage).

Finally, qualifiersvere used to distinguish geographical, physical and climatic corahtions
desciptors ofhabitat type

Climate qualifier: coastéicontinental

Layering: alpinésubalpin@mountandarcti@boreal

Physicochemical basidacidic

Drainage: xeriédsubxeridmesiésubhydridhydric

Deposit qualifier: roclécoarse loose depagjlacial loosdeposidfine loose deposit
Minerotrophic qualifier (fens): poamoderately ridhrichdextremely riadcalcareous
Periglacial qualifier. with thermokarst podwithout thermokarst pools



The 69 h

abitat types in the 10 types of environments

Marine andestuarine environments

Bare rock areas

AO01 | Salt/brine marsh FO1 Rocky outcropping

AO02 | Bare muddy shoreline F02 Escarpmenand scree slope

AO03 | Sandy/sandy stonyhoreline FO3 Boulder and scree field

AO4 | Rocky/stony shoreline Dry Forest andguasiforest environments
Aquatic and nortundra mineral wetlands G01 Fir stand

BO1 | Open watergrass bed G02 Black spruce stand

BO2 | Marsh and grass bed GO03 Black sprucéarch spruce stand

B03 | Wet meadow G04 Black spruce spruiehen stand

B04 | Shrub swamp (aldewillow/myrtle) GO05 Black spruce sprufraoss stand

BO5 | Deciduous wooded swamp GO06 White spruce stand

B0O6 | Coniferous wooded swamp GO7 Jack pinestand

BO7 | Rockystony riverbank GO08 Larch stand

B08 | Sandy beach riverbank G09 White birch stand

B09 | Muddy shore G10 Balsam poplar stand

B10 | Marly riverbank G11 Aspen stand

B11 | Alluvial plain/terrace G12 Speckled aldestand

B12 | Dry lake/temporary pond G13 Dwarf birch/evergreen heath
Uniform peatlands G14 Shrubby lichegrove

CO01 | Bog(ombrotrophic pedand) G15 Active dune

C02 | Wooded bog Uniform tundra

CO03 | Fen (minerotrophipeatiand) HO1 Firwhite sprucekrummbholz

C04 | Treedfen HO2 Black spruc&rummbholz

CO05 | Shorelinden HO3 Discontinuous xeric tundra

CO06 | Slopefen HO4 Prostrate shrub tundra

C07 | Arcticfen HO5 Erectdwarf shrub tundra
Structuredpeatlands HO6 Low shrubby tundra

D01 | Reticuated bog HO7 Tall shrubbyundra

D02 | Concentric bog HO8 Mesic grassyundra

D03 | Eccentric bog HO09 Drenched grassyihdra

D04 | Featherfen Structured undra

D05 | Cordeden 101 Ostiole tundra
Periglaciabeatlands 102 Ostiole/collared tundra

EO1 |Ice wedge bog 103 Ostiole stone circlaihdra

EO02 | Anastomotic fen 104 Striatedsoiltundra

EO3 | Ice wedge fen 105 Mesicthufur tundra

EO4 | Thufur fen 106 Drenched thufur tundra

EO5 | Palsa fefplateau 107 Drenched anastomtiaindra

EO6 | Palsa feftreedplateau Nival origin

Jo1 Snowbed
Jo2 Nivation hollow
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Topographic unit ¢ lassification

The protected area reserve covetsgraphianits averaging 135 k@achA mass otollected
datarequires summarizationorderto understand the organizatiorited arealf the cartographic
divisiors arebased on recognition of differensephysical environmestthe lattemwill, in given
climatic conditionsnfluence the organization of vegetation.

On this basispur analysis othe main componerg and hierarchidgl ascending classification
enabledis to define varioudassetsee belowYhedescription of polygonmsovidedbiotopeand
vegetatioypeproportionalityusingthe northern vegetation map (MFFP, 2018).
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The resultsf our effortsprimarilyderived fromandform and surface deposit typdsch allowed
for biotope inventoy validaation These element®rm the basis for théopographicunit
description and classificatiand constitutéhe coreof this reportfor it allows us to describe and

show the organization biotopetypes In sum, iiis the basis for understanding the organization
potential and fragilityf the biocenosis

Land forms

Mound (BU)

Convex relief with  a difference in
level of between 50 and 100
meters .

Button (BN)

Convex relief with a difference in
height of between 25 and 50
metres .




Knoll  (MN)
Convex relief with a difference in
height of less than 25 metres

Terrain  (TR)

Portion of land with convex and
concave parts , having no well -
defined shape .

Coteau (CT)

Landform of low convexity with a
significant summit  portion and a
difference in level generally

inferior to 100 metres .
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Eskerridge  (CR)

Very elongated relief with a narrow
convex summit and steep slopes

Dyke ridge (CR)

Very elongated relief with a narrow
convex summit and steep slopes

Slope (VE)

Surface between the  upper of the
marked reliefs (hills, knolls) and

the bottom ( valley surface ,
depression) .





















































































































































































































































































