The State Nature Reserve Pasvik (Pasvik Zapovednik)

Report on scientific research:

Landscape mapping of Pasvik naturreservat
(Norway)

Result of summer field research 2008

Rakovskaya E., Moscow pedagogical state university, professor, PhD

Polikarpova N., Pasvik Zapovednik, PhD




Rakovskaya, Polikarpova, Report, 2008



The report has been written in Russian by Rakovskaya and Polykarpova. This English
version of the report is a translation made by the Russian company “Travel”. Bioforsk Svanhovd
has taken part in various elements of the work during the project. Funding for the project has
been provided by the County Governor of Finnmark Olffice of Environment and the Norwegian
Ministry og Environment.

3 Rakovskaya, Polikarpova, Report, 2008



Preface BBenenue

To conserve the planet’s biodiversity is one of the tasks for international cooperation in the field
of nature protection. To complete it successfully, we firstly need to find out what can maintain
biodiversity. There are two main factors to be considered: habitat diversity (natural factor) and
the impact of economic activity (anthropogenic factors), with stable natural factors being of
principal value.

Therefore, for the purpose of biodiversity conservation it is necessary to study habitats
diversity in specific areas. For research results to be comparable the different countries have to
unify methods and object of research, especially applicable to adjacent territories and
establishing international protected areas.

The research carried out in Pasvik has proved that a set of habitats are closely connected
with biodiversity within natural territorial complexes. We therefore suggest the presented
landscape mapping method to be used as basic in defining various types of habitats. By using it
we can ensure unified approach to habitat type identification.

In 2006, N.V. Polikarpova under the guidance of Prof. E.M. Rakovskaya, developed a
landscape map, scale 1:25 000, for the Russian strict Nature Reserve “Pasvik” — Pasvik
zapovednik. This map is now being used for spatial interpretation of observation results obtained
for certain areas and monitoring sites of the reserve, as well as for corrections to be made when
carrying out scientific work.

In context of establishing Trilateral Park “Pasvik-Inari” — on the borderline of Russia,
Norway and Finland — the issue of using the map for the purposes of international monitoring
program is an acute one. Since the Park is to include the protected areas of Finland, Norway and
Russia, it is also important that such territories are covered by landscape maps of the same scale
and information based on the same methods.

To do this, in August 2008 we carried out field landscape studies within the area of Pasvik
Nature Reserve immediately adjacent to the southern part of the Russian Pasvik zapovednik, thus
forming a unity.
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Nature characteristics of the area
Oco0eHHOCTH MPUPOALI PErHOHA

Research area

Pasvik Nature Reserve is situated in Ser-Varanger, Finnmark County, Norway, and forms
Norwegian part of the whole trans-border Russian-Norwegian Pasvik Reserve. In 2008, both the
sections, together with @vre Pasvik national park and landscape protected area (Norway) and
Vitsari Wilderness Area (Finland), were made to constitute Pasvik-Inari Trilateral Park.

The Reserve takes up the area from Hestefoss dam in the south to Jordanfoss in the north
and stretches for almost 12 km, with maximum width of about 5 km in the southern part.
Reserve’s total area is 19.1 km?, including the water area of 4.5 km”. The landscape research
covered about 15 km” which included terrestrial complexes (Fig. 1).
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Fig 1. Map of the research area in Pasvik-Inari region.

In tectonic respect, the reserve’s area is situated within Lapland granulitic belt, which is a
transition zone from Kola to Belomorsky megablock of the Baltic shield — stretching for almost
500 km from Porsangerfjord in northern Norway to southern coast of Kola Peninsula. It is about
100 km wide at the meridian of Inari Lake. The structure of Lapland granulitic belt is quite
complex and is presented by intensely dislocated main intrusions of upper archean. Prevailing
formations are plutonium-metamorphic complexes represented by piroxene-plagioclase crystal
slate stones, acid granulites and granit migmatite-granodiorites with sillimante, metadiorites and
gabbonrites (USSR Geology, 1958; Durakova et al., 2002).

Phanerozoe was dominated by washout processes which resulted in sculptured structure of
relief to be modified, to some extent, by glacier in the Quaternary. Modern relief was greatly
affected by the last (Upper Pleistocene) glaciations. Such relief is associated with sand-and-
gravel deposits of esker ridges, which had accumulated in the place of water flows crossing the
surface or glacier body, as well as with morainic material formations filled with various-size
boulders. Glacial deposits had formed the undulated plains of main moraine with morainic hills
and short ridges, which are common for both Ser-Varanger and the whole of Finnmark area. In
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close proximity to today’s Pasvik River valley stretch the esker ridges, with fragments of two of
them entering the Reserve.

In late-glacial era, when Baltic shield was still in the state of substantial isostatic
submersion and the ice cover had significantly decreased, there started late-glacial (Q3) marine
transgression Portlandia. In the north of Norway and north-west Kola Peninsula, it was of
ingressive character, i.e. the sea could penetrate deep into the mainland, thus forming narrow
bays, along depressions. In nature, such depressions were tectonic breakups worn-out by water
flows and glaciers. The depression, which is now the Pasvik River valley, was the way for the
sea to reach the Inari Lake.

Postglacial (Q4) marine transgression was conditioned by the fact that rapid deglaciation
resulted in the sea-level going up with retarded isostatic uplifting of the shield. Thus, the
transgression terrace within the mouth of the Lotta River (flowing along Tulomsk-Notozersk
depression within Lapland granulite belt eastwards off the Pasvik River), is 70 meters high. The
deposits of transgression (Pholas) are composed by heavy loam soil and clay layers, or, in some
places, by fissile fine-grained sands. Obviously, when spreading deep into the Nature Reserve,
this transgression left those green-grayish loam soils and clays which were repeatedly uncovered
in the soil pits. The later holocene transgression (Tapes) cannot be said to have had the same vast
spread; along the Pasvik River it could only reach the Menikka island (35 km north of Pasvik
Nature Reserve) (actual elevation 32 m). Marine deposits were opened by us at 55-57 m above
the sea level.

The marine deposits of the Pasvik River valley build up the flat surfaces of coastal plains,
which are embedded by the river bed, and ingressive terraces. They are composed by loam soils
and clays, or sparse fine sands and loams, and therefore the plain and terrace surfaces are often
swamped, which results in peat accumulation. Various-genesis quaternary deposits continuously
cover the whole area of the Reserve, with the effect of original formations on natural terrestrial
complexes (NTC) in its area being practically unnoticeable.

“-...{1: i -’w. -; e .' bt 3 B ’1Q v
Fig. 2. Marine clays at 57 m altitude (not specified on Geology and Quaternary map).
Marine clays on 57 m altitude (not specify on Geology and Quaternary map).
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Fig. 3. Sandy-boulder-pebble stone material on the outskirts of esker ridge near western
border of nature reserve.

Climatic features of Finnmark County, like those of north-west Murmansk Region of
Russia, are influenced by warm North-Atlantic current and its North Cape branch entering the
Barents Sea and making the climate milder. Variable weather is typical of the region all the year
round, which is explained by frequent air masses change.

The location of Pasvik Nature Reserve — 69° northern latitude — defines the length of polar
day (62 days) and polar night (48 days). In addition, there is the so-called “white nights” period
which is characterized by longer dusk time with the sun already under the horizont.

The climate of Pasvik can be characterized by observation data collected in Svanvik
(Norway), Nikel (Russia, situated northwards off the Reserve) and Yaniskoski (Russia) which is
situated southwards off the reserve territory. In Noatun — on Norwegian side — there was also a
meteorological station located in the northern part of the Reserve on the shore of the Pasvik
River. In January the average temperature is -13.6°C, while in Yaniskoski — -12.8°C. With cold
arctic air gusts coming from north-east, the temperature may go down to -35-40°C (absolute
minimum for Noatun being — 45°C). Summer temperatures are quite high. In July, the average
temperature in Yaniskoski is +13.3°C (Polikarpova, 2006), in Noatun +14.4°C, with the
maximum reaching about 30°C (Wikan et al., 1994). Main precipitation falls in warmer period,
which is due cyclones passing through Barents marine branch of the Arctic front. Annual
precipitation in Yaniskoski is 549 mm. Snow cover forms itself late October. The first snow,
however, may appear already late September. Towards the end of winter, the snow cover may be
about 60 cm deep.

The main aquatory the protected area is situated along is the Pasvik River, which is
confined to tectonic breakup and has poorly defined longitudinal profile. It flows out of the Lake
Inari and into Bekfjord by Kirkenes. The Pasvik River total elevation from Lake Inari is 119
meters. Stretching for 147 km, this river is slow-flowing. Having a cascade of hydroelectric
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power stations (five Russian and two Norwegian) built on the Pasvik River, it bears little
resemblance with a normal river today.

Before the hydroelectric stations were constructed, the river in itself used to be a system of
limnetic extensions like bays and lakes, which were interconnected by rapid-flow arms full of
rapids and waterfalls, which in turn, favored the construction of hydroelectric stations cascade
here. Now the river flow is regulated. Vast areas are taken up by water storages. The original
riverbed can be found only within some small sections, the major one being Fjervann. This is a
shallow-water area where water openings appear very early, which attracts water fowl. Fjervann
is considered to be the most favorable area for water fowl along the whole Pasvik Riverbed.

The even terrain, the occurrence of groundwater close to surface and sufficient rainfall
facilitate development of mires. Mires mainly feed from precipitation — rains and snow melt
water, and to a lesser extent from groundwater. It is the combination of water areas of the Pasvik
River and mires — along the river shores — that made basis for creating a nature reserve to protect
wetlands and water fowl.

Soil cover of Scandinavian taiga, where the reserve is located, is mostly taken up by
alphehumus podzolic soils. Excessive humidity, short vegetation period and sufficiently low
summer temperatures make soil microbiological processes very slow. Plant remains
decomposition is retarded. On the soil surface, with poor biomass built-up, there forms a moss-
lichenous cushion with densely tangled roots of sub-shrub and underwood. While organic
remnants are decaying, there form fulvic acids, which make the soil solution strongly acidic.
This ensures decomposition of minerals and removal of decomposition products into underlying
bed, which causes alphehumus podzols to form. The specific features of such soils include
extremely poor profile thickness (50 cm maximum, commonly up to 25-30 cm), well-defined
podzolic subsoil immediately below the forest cover (2-10 cm thickness) and that of B-horizon
located under the podzolic one. There are three subtypes within alphehumus podzols: illuvial-
ferrous, illuvial-ferrous-humus and illuvial-humus.

In Pasvik area, among alphehumus podzols prevail shallow illuvial-ferrous podzols (Fig.
4), which are formed on poor-based fluvioglacial and outwash morainic sands and sandy loams,
as well as on gravelly or gravelly-rank acid-rock eluvium or diluvium. Such soils can be found in
well-drained territories. Illuvial-ferrous podzols are characterized by the presence of poorly
humified forest and moss underlayer (Ay), whitish podzolic subsoil (A;), light ochreous or rusty
illuvial horizons (B, BC). Upper subsoils have strongly acid reaction. Such conditions are
favourable for formation of ferrous and aluminum fulvates, which colour lower subsoils with
bright ochreous rusty hues. These are dry pine forests (lichenous or moss-lichenous) that grow
on such soils.
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Fig. 4. [Ipodwmiip WITIOBHAIEHO-KETIE3UCTOTO 1OA3071a.
[lluvial-ferrous podzol profile.

llluvial-ferrous-humus podzols can be found on poorer drained plain sections and smooth
slopes of uplands. They form in conditions of higher humidity and medium intensive draining.
With higher humidity, there forms a firm mossy cushion which accounts for poorer oxidizing
processes in the upper layers of the soil profile. Due to small amount of illuvial humus, the
illuvial sub-soil of such podzols is darker, which is also connected with decreased rate of organic
matter decomposition. The thickness of illuvial-ferrous-humus podzols profile layer is to some
extent higher, and this can be explained by high accumulation of fine grained soil on the smooth
sloped of uplands and increased humidity. These are moss pineries and fruticulose, often mixed
with birches, which grows on such soils.

Mlluvial-humus podzols often form on poorly drained terrain sections (hollows, slightly
sloping hillsides, inter-ridge depressions) with excessive humidity and heavy- or medium-
textured soils which prevent moisture drain. No such soils were detected by us in the Reserve.

Sod (turf) soils are common in river valleys and form on marine loamy and agrillaceous
deposits. Their podzolic horizon is either very poorly defined or absent. In most cases, the profile
of such soils appears poorly differentiated, with occasional gleization traces visible.

Boggy soils are typical of poorly drained plains. They are defined by peat accumulation
process that requires atmospheric moisture stagnation in soil and ground water running close to
surface, which facilitates reclamation processes and inhibits humification processes and organic
remnants mineralization. This also results in peat formation. Lower layers of peat gradually
retreat from soil formation process to transform into soil material.
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Where underground waters occur close to the surface, on marine loams and clays there
form turf (peat humus thickness under 25 cm) and turf-bog (25-50 cm depth of horizon) soils

(Fig. 5).

Fig. 5. Turfy-bog soil profile. '

With permanently excessive humidifying, along riverbeds and in lake bed depressions there
form turf- and peaty-gley soils. The peat layer of such soils is underlain by glaucous gley. Such
blue-grey results from protoxidic ferrous compounds — with rusty spots containing ferrous
oxides.

In conditions of poor drainage and within areas of inhibited groundwater flow, there may
form turf- and turf-boggy soils with marshy pine forests (bog moss pine forests).
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, A TR
Fig. 6 Turfy humus soil profile, formed on marine clays.

The major part of the Pasvik River basin is situated in northern taiga sub-zone. It is
classified by Norwegian researches as belonging to northern boreal zone — Inari-Pasvik Region.
Conifer forests of common pine (Pinus sylvestris lapponica) dominate here. Forest stands are
open-tree dwarf formations vulnerable to windfalls — with narrow and thin crowns, tree
branchiness and low productivity.

Scrubby trees with deformed crowns evidence unfavorable soil and climatic conditions for
pine to adapt to. These include, first, dwarf soils, where pine forms surface and developed root
system. The closing roots prevent forest stands from growing thick, which results in the forests
being thinned and having extremely low crown density — 0.2-0.3. A number of scientists
(Cherkasova, 1960), however, consider soil dryness to be the main factor to inhibit thick forest
stands formation. Considering the soil texture and humidifying characteristics of illuvial-ferrous
soils, which are dominant here, they conclude that pine, being tolerant to low soil nutritive value,
thick but low-humus profiles, rough boulder undersoil, is at the same time very vulnerable to
lack, or excess, of moisture, which can inhibit its growth dramatically.

Mainly, pine forests grow on illuvial-ferrous podzols with cover morainic and outwash
plains, low ridges and hills, or upland downslopes. Forest ground vegetation can be lichenous,
fructulose-lichenous (crowberry and red bilberry), lichen-mossy (crowberry-blackberry-mossy).
Bog moss pine forests are rare.

River valleys are grown by birch forests (white birch Betula pubescens) or mixed pine-
birch forests, sometimes with aspen and rowan. White birch may have various forms — from
those of stately white-trunked trees to a gnarled scrubby ones — or be presented by clumps of
thin-trunked low-height trees. Birch forests crown density may be various as well. Due to the
fact that marine clays and loams are widely spread along river valleys, under the canopy of such
forests there form grass-moss and grass-fructulose assemblages, which demand sufficient soil
nutrition and moisture content. Occasionally, the brook and river shores are covered by small
birch overgrowth mixed with willow.
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Fig. 7. Clump of birch Betula ubescens, growing on hillock.
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Fig. 8. Thin-trunked birch forest along river shore.

In southward areas, ground vegetation serves an important indicator of forest type.
However, in conditions of High North the undershrub mostly has a wide edaphic range.
(Melekhov, 1960). Thus, for instance, wild rosemary which is typical of mires and swamp
forests, can be found practically in all habitats of Pasvik Nature Reserve. The same refers to
other species — for instance blueberry, blackberry, heather, which explains polydominance
(mosaic pattern) of ground vegetation in majority of forests. Red bilberry and wild rosemary
forests are most commonly found in the Pasvik River basin. Crowberry forests are also many,
but pure ones never take up vast areas and form only an inclusion in the polydominant cover.

Bogs are commonly found on marine, morainic or lake plains, in depressions between butte
uplifts and morainic hills, as well as along river shores. This is formed in conditions of
permanent excessive moisturizing. These bogs take up the major part of the nature reserve.

The bog types prevalent in the Pasvik River basin are heterotrophic and mesotrophic, ridge-
and hummock -hollow, grassy and moss-grassy. Occasionally one can spot places of subshrub-
mossy and shrub-mossy types. Typically eutrophic and oligotrophic bogs are becoming rarer and
never take up vast areas.

Bog massif types are differentiated according to dominant vegetation distribution in
ecological series ‘center — periphery’ (Yurkovskaya, 1974). Mesotrophic bogs differ from
heterotrophic ones by having eutrophic center and relatively afforested less-moisture
oligotrophic periphery. Heterotrophic bogs, or string bogs, are presented by alternating (in
relatively even way or over a small section) eutrophic swampy hollows and small lakes with
oligotrophic fragments — tussocks or ridges, or both (ridge- and hummock -hollow bogs). Their
periphery is either of mesotrophic or oligotrophic character.

As a rule, bogs have a concave surface. The heterotrophic bog type commonly spread in
Karelia, Scandinavia and north-west Kola Peninsula, is called ‘aapa bog’. The evolution of such
bogs is associated with diverse water-mineral nutrition — ground waters and atmospheric
precipitation.

Life-forms of plants inhabiting aapa bogs are extremely diverse. The center and the
peripheral parts of bog massifs (ridges) are covered by pine. White birch is more common on
periphery. Ridges and tussocks are formed by sphagnum mosses and small shrubs (moorwart,
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cloudberry, crowberry, Dutch myrtle, heath). Eutrophic plots and swampy hollows are
excessively flooded and covered by sphagnum or hypnum mosses, gramineous species (moor
grass, reed grass), sedge (cotton grass, Trichophora), tinweed. The dead-water is grown by marsh
trefoil and bladderworts.

Oligotrophic (ombrotrophic) sections of bogs are inhabited by the following indicator
species: Eriophorum vaginatum, Trichophorum cespitosum, sphagnum mosses Sphagnum
fuscum, S.magellanicum, S.angustifolium, etc. Within mesotrophic ecological group the typical
sphagna include S.riparium, S.papillosum, S.russowi , etc.; eutrophic species — white birch
Betula pubescens, Phragmitas ausltralis, slender sedge Carex lasiocarpa, beaked sedge
C.rostrata, C.chordorrhiza, marsh trefoil Menyantes trifoliata, swamp horsetail Equisetum
fluviatile, marsh horsetail E.palustre, purple moor grass Molinia caerulea, rosebay Epilobium
palustre, sphagnum mosses Sphagnum warnstorfii, S.squarossum, Warnstorfia exannulata, etc.
(Heikkila et al., 2001). All the specified species have been detected in the Pasvik River valley
(Kostina, 2003; Likhachev, Belkina, 2006f; Neshataev et al., 2007).

Shallow waters of the Pasvik River are overgrown by shore water plants — sedge, swamp
horsetail, reed, marsh trefoil — and are gradually transforming into isles.

The main factor to determine the location of vegetation, including tree vegetation, within
the reserve, is its surface pattern: flat marine plains are covered by diverse bogs, morainic and
outwash hills and ridges — by pine forests, while near-valley sections — by birch and pine-birch
forests.
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Objects and methods O0beKT U MEeTOAUKA

The objects of research and mapping are integral natural complexes — natural terrestrial
complexes (NTC) — historically and territorially bound regular combinations of interrelated
natural elements. Within geographical envelope, there have been formed a big number of
various-size and complexity NTCs. They appear to be ‘embedded’ into one another to form a
system of superordinate units. Field research is often aimed at studying NTCs with simpler
structure which take up relatively small areas, i.e. layout level NTCs or landscape morphologic
units. These are most often facieses and tracts, which can always be designated on any
landscape, that are studied in the course of field work.

Facies, being the simplest and elementary natural complex, differs from other NTCs in the
way that all natural components within it remain spatially homogeneous, i.e. every component
within the facies remains unchanged. Facieses are distinguished by equal lithology and uniform
relief. Over its whole area, a facies receives equal amount of heat and moisture. This explains
typical features of facieses — uniform climate, equal difference of soil formation and sole
biocenosis (Rakovskaya, Polikarpova, 2008).

Facieses isolation is often caused by changes in relief, i.e. changes of location (Fig.9). As
topographical relief is very uneven, it may change within small distances and facieses, as a rule,
take up small areas.

a)

Fig. 9. Impact of relief on facieses isolation in ravine (a) and hollow (b). Numeral 1, 2, 3, 4
— are facieses.

Normally, a facies occupies one element or part of microrelief form. An example of facies
is a top of sand bar on terrace above flood-plain with lichen pine forest on alluvial cryptopodzol;
or a central part of morainic hillside (southern direction of the slope) with birch-pine horsetail-
bilberry forest on illuvial-ferrous podzol, etc.

Sometimes facies isolation may be caused by changes in lithology of area-forming rocks.
Thus, if a ravine splits a geologic formation of various sedimentary types, on a hillside line
segments made by various strata there may form own facieses, different from one another.
Where the relief is hilly or mountainous, facies isolation is partly accounted by direction of
slope, which in turn causes differences in insulation and consequently, in warming-up of slopes
of different directions.

Thus, the root cause of facies differentiation is the change of lithogenous foundation. This
change, in turn causes changes in thermal conditions, ground water depth level, moisture
balance, etc. — which results in modified conditions of a habitat (new ecological conditions) and
formation of new biocenosis.

As facies is distinguished by spatial homogeneity of its constituents, is it easy to designate
it in field. Any visually noticeable change — even in single component — evidences the transition
from one facies into another. Facieses are most easily designated in the open spaces, such as
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meadows or mires, where even a slight change is reflected in vegetation — its composition,
density, viability or hue connected with mass flowering of certain plants.

It is far more difficult to designate facieses in the areas covered by forest, where visibility
is poor, relief microforms are often not to be seen and existing stands may not be aboriginal
ones. Therefore, when delimitating forest facieses one should focus more on ground cover rather
than tree layer. Unlike tree layer, the composition of ground cover tends to reflect facies changes
more distinctly. As a result, these are grass, moss and small shrubs layers that appear to be the
main facies indicator in forest NTCs.

It is clear that any observation point is located within a particular facies, and will therefore
characterize this facies - the simplest NTC. Such observation points describe facieses, thus
forming our notion of a major NTC, as these are facieses that serve as “atoms” or “bricks” to
build any NTC.

Tract is the most important morphologic unit of a landscape and the main object of field
research and mapping in the frame of large-scale landscape research. A tract is an integral NTC
which consists of dynamically interconnected and genetically and territorially bound facieses.
Being a component of landscape, a tract in itself has more or less complex morphologic
structure. Usually, tracts are expressly isolated in space, because territorially they overlap certain
forms of mesorelief. Tracts are most expressly delineated in conditions of broken relief with
repeatedly alternating positive and negative forms of hills and depressions, ridges and ravines,
etc.

Spatial overlapping of tracts and certain topographic forms is the most important diagnostic
property to designate tracts.

In addition to relief, tracts isolation may be caused by changes in geologic framework of
the area (depth and nature of the parent rocks underlying cohesionless sediments, loose deposits
composition, etc.) or in groundwater depth level. Where the stretch of single mesorelief form
features a change in underlying soil, which is revealed by such form, the tract will take up not
the whole but a part of mesorelief form, i.e. the upper stretch with uniform geological structure.

As to biogenic components associated with NTC of a tract type, they cannot be used as
diagnostic property for designating it. Soils and vegetation within a tract may vary considerably
from facies to facies (facies-wise) and even belong to different types.

As every tract is a regular combination of the facieses forming it, tracts can be designated
by studying their internal structure. Such approach is especially important when tracts are to be
studied in conditions of undifferentiated dissected relief, where diagnostic property cannot be
determined visually and therefore appears insufficient to delineate tracts. In this case, it is
necessary to study the morphologic structure of tract’s typical plot, and then, based on detected
structural change, to trace borders of the tract.

The complete cycle of landscape research includes three stages of works, namely,
preliminary (prior to field work), field and cameral stages.

In preliminary stage, a researcher usually studies maps and literature applicable to field
work area and compiles preliminary landscape map. It is advisable to have the following maps
available: topographic, geological, geomorphologic, forest inventory (forest estimation), land use
(lands, land evaluation), vegetation and soil maps.

For the purpose of our research work, we obtained topographic map Krokfjellet, 1:50 000
(Fig. 10), and a fragment of quaternary deposits map, 1:70 000. The satellite image made from
the height of 14.77 km (www.google.no) appeared to be medium-scale and practically could not
be used. Since we didn’t have any other maps or larger-scale aerospace materials as our disposal,
it was impossible to make a preliminary landscape map.

Literature and source maps to be studied in preliminary stage enable a researcher to
develop general notion of the nature of conditions in the area, determine certain geographic
regularities within (confinement of plant communities to certain habitats, NTCs positional
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relationship, etc.) and determine the plots requiring various depth and exhaustiveness of field
work.

As there is little knowledge about the components of natural complexes (soils, vegetation)
on Norwegian nature reserves (the Russian side also lacked such knowledge before landscape
map was developed), it was impossible to use sector research materials. There is a number of
works on mapping the vegetation of Norway. The territory of reserve, however, is classified
under one type (which makes it impossible to differentiate NTC components). At the same time,
practically all the literature is available only in Norwegian, which also complicates work. But,
since we are very well aware of the nature of the neighbor territory of the Russian Pasvik
zapovednik and able to apply the regularities and interrelations determined when studying nature
reserve, the said difficulties could be overcome.

The comprehensive study of the two available maps allowed us to determine only the main
genetic types of NTCs to be encountered in field. These include morainic hills and esker ridge
complexes, flat lake swamp plains and river valleys. Even the presence of marine clays on flat
swamp plains could but only be supposed by us — given the distribution on the opposite shore of
the Pasvik River. The quaternary sediments map available didn’t feature them self on the
territory of the Reserve. The flat sections indicate peat (organogenic sediments) all over, with no
thickness indicated.

As to the third task to be resolved in the course of studying literature and source maps, i.e.
to determine the plots requiring various depth and exhaustiveness of field work, as certain
natural components are studied to various extent, it remained uncompleted.

When doing landscape research, the role of topographic basis is of special importance.
Such basis should ensure the correct terrain orientation, simplicity of elevational and planimetric
position identification and sufficiently precise plotting of research objects — in this case, NTC
border lines.
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However, we faced an unforeseen difficulty here as well: there was a discrepancy between
the amount of map’s details and its scale, as well as almost a complete lack of good landmarks.
Those were only road junctions and their sharp curves that could serve as landmarks. Even
islands and detours of rivers could not always be used as orientation due to growth of forestation
of the near-river plots and their overgrown shallow waters.

The territory of Pasvik Nature Reserve is distinguished by minor fluctuations of absolute
altitudes, with the maximum reaching 94 m. The rim of the Pasvik River is not indicated
anywhere and the lowest level within the Reserve is found at 54 m — at Tjernholmen. Thus, the
altitude difference within the area under study is about 40 m, with the value to its major part
being less than 20 m. On the map available, the continuous land contours are drawn at the
interval of every 20 m (for Russian topographic maps such section to be given only for 1:200
000 scale), while supplementary contours — of every 10. Therefore, the specific features of relief
are practically not reflected on this topographic map. Even the really existing lake configuration
does not correspond to forms and sizes as shown on the map. In this case, to define the NTC
border lines we used the satellite image which appeared to reflect lake configuration and the
border between afforested and swampy NTCs better. At the same time, low resolution of the
image did not allow us to use to the full extent in our work.

It should also be noted that for harmonizing the scale of landscape maps for the Russian
and Norwegian parts of Pasvik, the available source material had to be mechanically zoomed in
to reach 1:25 000 scale (twofold), which also accounts for inaccuracies.

Thus, we obtained the cartographical base material, with all its drawbacks, which was
further used for the purpose of field work and compilation of landscape map annexed to the
report. In pre-field period, we also outlined preliminary research routes which further had to be
corrected in the reconnaissance stage.

Field stage usually starts with reconnaissance insight into the territory under study. We
toured the Nature Reserve by taking the road along the western and southern border lines and
then from Hestefoss Dam northwards to the road to Nyrud, and from there back to the western
border. The visual impression of the territory enabled us to detail the network of main routes
within the Reserve and schedule our works.

The studied methods and programs for mapping habitats and biodiversity in the European
countries (Norway and Finland) enabled comparison with the landscape mapping methods used
in Russia (Rakovskaya, Polikarpova, 2008; Klokk, Lindgaard, 2002; Airaksinen, Karttunen,
2001; The Interpretation Manual, 2003). In the field stage in Norway, we obtained an additional
knowledge about the Norwegian methods used in mapping vegetation (Rekdal, Larsson, 2005)
and the national landscape reference system (Puschmann, 2005). The analysis shows similarity
in approach and guidelines used to develop the typology, in differentiating the specific plant
communities and in the character of their description. The national landscape reference system
developed by Puschmann, represents landscape zoning of 45 designated landscapes of Norway.
According to the research, the territory of reserve refers to major Pasvik region and is assigned
number 42 (Puschmann, 2005, 174-177 pp.). It takes up the Pasvik River valley, including the
“Upper Pasvik” National park and its westward vicinity. This does not enable using the materials
of this report in a large-scale mapping.

The study of methods for soil description has also proven their similarity with Russian
methods — both in approaches used for specification and horizon indexing (Greve et al., 1999). It
should be noted that soil classification used in Norway, differs from the Russian one in many
aspects (Nyborg, Solbakken, 2003), and poor knowledge of both the Norwegian language and
edaphological approaches which made it impossible for us to use it.

Field landscape research was carried out according to the general landscape methods
(Vidina, 1962, 1963; Isachenko, 1961; Zhuchkova, 1977; Zhuchkova, Rakovskaya 2004), which
means working at station points and routes to develop complex specification of NTC by way of
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describing their components (facies). The methods also enable to determine facieses, which build
tracts, and their interrelations.

Without a preliminary landscape map, routes has to be laid so that they could more or less
uniformly cover the area under study with station points, and cover the potential diversity of
NTC to a maximum extent. On daily basis, we mapped 4-5 points of complex descriptions and,
where necessary, additional ones if tract’s name or structure had to be detailed. Since we lacked
substantial topographic basis and due to certain discrepancy between GPS data and topographic
map data (altitude and coordinates), as well small amount of field workers (two people), we
didn’t manage to use in our work the method of complex landscape profiling. We therefore used
the itinerary method, which includes both NTC descriptions at points and variability along the
route.

We have completed the total of 15 routes and mapped 95 observation points, including 66
points of complex description and 29 cartographic.

Observation materials were registered in the field journal and form sheets for complex
descriptions. While journal entries may be free-form, the form sheet provides for strict
unification of the contents of observations and results registration, which further simplifies their
processing.

The main factual material to describe NTC is obtained from observations points. There are
usually facies that are being described at points of complex description. The main focus is the
study of relations between components within a complex. The research has to include the
exhaustive studying of all the components, as the materials required for their description are to
be taken in field. Points of complex description are selected within typical and most common
facieses.

After the point has been selected, it is necessary to define its location on the map, plot it
and assign the number. The orientation to be used to define the location and input the address,
has to include at least two objects which are sustainable (i.e. within the same location over a long
period of time) and well seen afield and on the map. As orientation may serve river and streams
mouths, water flows confluence, separate hills and remnants, mountain tops, lakes, railway and
highway bridges, populated areas, etc. The location of an observation point, as referred to every
object, is to be detailed with direction and distance.

The location of the point on mesorelief has to be given as precisely as possible. For
instance, as flat plain surface, plain cathole, near-top part of hillside, talus bottom, channel flood-
plain, ravine bottom, etc. Further, the mesorelief element has to be described in detail — in terms
of form, morphometric data, compartmentalization degree, etc. The absolute and relative altitude
has to be specified. For plain facies, normally the relative altitude above erosion base level has to
be given. Absolute altitudes are to be given only for highest and lowest points and have to be
determined according to be map. In the mountains, on the contrary, relative altitudes are
specified rarely, mainly, for valley and bench complexes, while absolute ones have to be
specified almost always, as they are important when defining the nature of complexes and
components altitude change.

The description of flat surfaces is usually simple and brief. It is much more difficult to
describe sloping surfaces (various hillsides) one often has to deal with. When describing hillsides
it is necessary to specify their direction (according to the eight courses eller rhumbs), slope
gradient (in degrees and words), form and character (straight, concave, convex, hilly, terraced,
rutted, billowy, etc.).

Special attention is paid to microrelief description. It is important not only to spot the
presence of hollows, catholes, tussocks, contractions or erosive furrows, but also to describe their
form and three-dimensional size (length, width, height and depth) and to register their occurrence
rate and location within the area.

Relief described, one should proceed to vegetation description. The methods of vegetation
description, when studying facieses, differs from geobotanical research methods in the way that
focus is made on widely spread plants (cenosis-forming plants).
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The description of plant communities is tier-wise. Forest communities are being most
complex. The forest tier is described in terms of crown density, species composition and
quantitative ratio of certain species in points from the total of 10. For example, common pine —
7, white birch — 2, aspen — 1. The general composition of a stand (formula) is generally
registered as: 7P2B1As. Every wood species is registered in terms of tier it comprises, height and
trunk diameter, and other features.

Tree layer is followed with description of undergrowth and shrub layer. The undergrowth is
described in terms of natural regeneration (good or poor) and overall composition in points.
Every layer is described in terms of species, abundance, height and distribution. Crown density
(in points), is specified for the whole layer. Shrub and moss layers are usually described in terms
of species composition, abundance and distribution, while shrubs — in terms of height. With
abundant shrubs overgrowth, projective cover degree is to be specified for the whole layer.

The name of forest species reflects the leading species, or sometimes associated one, as
well as tree layer, the dominant undergrowth type (if well-developed) and predominant species
or a group of round cover species (grassy, small shrub or mossy). For example, pine-moss-
blackberry forest, birch-pine forest, lichen-bilberry-crowberry forest, etc.

Soil description refers to soil profile cut, the depth of which may be various and depends
on the soil genetic type and parent rock or ground water occurrence depth. The cut, however,
must in any case reveal the native (mother) rock, and undersoil, if the native rock is thin.

On a plain surface, it is the best lit wall that is taken for the purpose of description, while of
a slant surface — the highest one. When digging the soil profile cut, the ground is not thrown onto
the described side of the hole. On completion of work the profile cut is to be carefully filled up.
For the purpose of soil section description the face wall of the hole must be ground with spade or
knife. A centimeter tape is then has to be pinned to its upper edge. The research of the soil
profile cut starts with delineating soil horizons, measuring their depth and indexing. The depth of
horizons is to be indicated with two figures referring to location (depth) of the upper and lower
borders of horizon.

For each soil horizon should be described in terms of colour, structure, density, inclusions,
new formations and transition to adjacent horizon. Such sequence of characteristics is defined by
their interrelations. When describing each horizon, one part of the wall is to be made slightly
loose by picking it with knife. This is necessary to trace the change in density, soil structure and
colour as evidenced by planes of structural separates.

e To index soil horizons, we normally use the system the basis of which was developed by V.V.
Dokuchaev: in humus horizon; A ;,— humus horizon; A,— turf horizon;
T — turf horizon;
IT — humic horizon;
A , —soil removal (eluvial) horizon: podzolic, podzolized, solodized;
B (By, B, B;) — horizon of upwards removed substances (illuvial horizon) — in podzolic, sod-podzol
and solodized soils; in other soils - bedrock-transition horizon;

e  C—Dbedrock (parent rock);

e D —undersoil;

e G —gley horizon.

Where gleization processes (protoxidic iron compounds accumulation) of respective
horizon are weakly defined, g is to be added to its index (Aig, B,). Subhorizons are assigned two
indices (AjA;, A;B, BC). Where soil profile contains embedded horizons, their respective
indices are to be given in brackets: (Apx), (A1). We have also used AypA; — subhorizon typical of
Fennoscandic soils.

The detailed description of soil cover is given in standard procedures (Soil Survey, 1959;
Classification..., 1977; Soils of USSR, 1979). After lower layer is described, soil is to assigned
name — based on combination of genetic horizons and degree of their expressivity. The full name
must include soil genetic type and subtype, mechanical composition of the upper layer (which
defines soil subvariety) and composition of soil-forming (parent) material. Where the soil-
forming material layer is thin, the undersoil is to be indicated as well. For example, podzolic
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illuvial-ferrous sandy soil on fluvio-glacial sands; sandy clay sod-cryptopodzol on fluvio-glacial
sands undercoated with moraine, etc.

The scope of obligatory observation to be made on the point of complex description should
also include the type and moistening level. The moistening level indicates the main source of
moisture coming into NTC — atmospheric, ground, flood-plain, sinter-delulival moistening — but
does not define the whole specific character of moistening conditions of the complex. In addition
to type, the degree of moistening is to be indicated as well — insufficient, sufficient or excessive
moistening. Where moistening is excessive, it is necessary to indicate its regime — as
‘atmospheric, average’, ‘atmospheric, permanently excessive’, ‘ground, permanently excessive’
or ‘ground, temporarily excessive due to snow melt’. If wall or bottom of the hole starts to drip
with water, the ground water depth level is to be indicated. For all other cases it should be stated
‘ground waters not exposed’.

In the blank form it is also necessary to register the current use of the natural complex and
traceable natural processes in place; the natural complex should be named.

The full name of facies must include three components — the relief, vegetation and soil. It is
relief that must be indicated first in the name, not vegetation. For instance, morainic hillside of
south direction with Cladonia-bilberry pine wood on thin podzolic sandy morainic soils.

The blank must always indicate to which tract, or sub-tract, the described facies refers to.
Later, when systematizing complexes and defining the landscape structure of the area under
observation, this will prove useful.

The additional observations (description of outcrops, specific character of certain
component, adjacent complexes and their locations, etc.) which are not included into the blank
form are to be registered in the field journal. In the journal, one should also keep description of
the mapping points where one is not supposed to study facies components and facies as such in a
detailed way. Normally one should indicate their name and role in the structure of the tracts to
be mapped.

Route observations, i.e. inter-point descriptions, are also to be registered in the field
journal. They may be different in both their contents and volume. On the whole route extent, one
should register changes occurring in natural complexes or certain natural components between
the points of observations. Focus should be made on currently existing processes which change
NTC. In the journal, one should also register the observed regularities in NTCs location or in
components’ interrelations; the defined diagnostic properties of complexes; the reflections on the
origin and tendencies for complexes to develop, etc.

On the route and when working on the points, we used the cartographic basis to fix the
defined borders of NTC for the range (tracts) to be mapped. However, it was not always easy to
securely fix the borders, as they often constitute transition bands. Thus, for instance, the
transition from pine forests to bogs covered with pine can often be represented by more or less
broad band of marshy forest. To trace such band is extremely difficult, as any increase in peat
thickness results in changed stand thickness and height of trees, which, in turn, may result in
excluding of the territory, under certain parameters, from the forest-covered area. As long as we
didn’t have any data on peat thickness (which would prove the easiest method for delineation),
the borders of forest and boggy NTCs were demarcated according to the borderline of forest
stands as given by base material.

In the cameral stage, we were processing field data, combining tracts according to their
similarity degree, developing descriptive data for the landscape map and specifying borders of
certain complexes. The application of the Russian topographic map (1:50 000 scale, 5-meter
vertical intervals) to Norwegian side enabled more precise demarcation of near-river NTCs
borders. It should also be noted that timberline as given on the Russian map, often disagrees with
that given by Norwegian base materials. We, however, considered it inappropriate to make any
corrections, as discrepancies could be caused by divergence in criteria or numerical ratings used
for defining forest-covered area.
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The result of the research conducted is the final formalization of landscape map, its
transmission to electronic format (CorelDraw.12 software), and the characteristics of the marked
types of natural complexes.

The landscape map legend is based on genetic principle, which means the combination of
NTC according to the similarity of their origin and development on the given territory. The
names of NTC reflect the features of the leading components. The sequence of the NTC groups’
locations in the legend is based on the transition of NTC from watershed divides to local erosion
base. The complexes inside the groups are arranged from the most ancient to the newer ones,
from steep to flat ones, from the driest to moist and wet. The specification of the types of NTC is
provided thereinafter.

All in all 14 types of NTC of tract rank are separated in Pasvik Nature Reserve.

While formalization of map the colour is used as the strongest means of expression. The
typologically similar contours are filled with different shades of the same colour, every section is
enumerated according to its ordinal number in the legend. The landscape map is presented in
Appandix 1.

Characteristics of the natural-terrestrial complexes (NTC) of Pasvik Nature Reserve.

I. NTC of esker ridges

Esker ridges stretch along the western border of Pasvik Nature Reserve and form a series of
separate hills near the eastern border in its southern part. The northwestern border of the natural
reserve passes along the foot of the esker ridge and in the Noatun region the border moves over
to the bounds of the ridge itself. As far as the ridges stretch high lots are changed to lower
saddles. The ridges are formed by stone-boulder materials — watercourse sediments that flew on
the surface or inside the glacier during its melting. Within the bounds of the eastern ridge that
has a lower hypsometric position the saddles are covered with younger sediments of different
genesis, or flooded by the waters of the Passvikelva river.

Esker ridges are covered with pine forests small shrub-lichen-green moss on illuvial-
ferrous podzols.

1. Esker ridges, formed by sand-boulder material with pine forests Empetrum
hermaphroditum-Vaccinium vitis-idaea with lichen-green moss and green moss cover
on illuvial-ferrous sandy podzols.

Natural-terrestrial complexes of this type stretch along the western and southwestern
border of the reserve and include a small division within the bounds of the eastern ridge
westwards of Nyrud. They rise above the surrounding plane on 15-20 m, in the lowest places
only on 7-10 m. The maximum rise is 20-25 m.

The most characteristic of the ridges are flattened peak plains with rare hummocks,

overgrown with small shrubs, mosses and lichens, the base of which is usually boulders or
sometimes old stubs of the trees cut. In places, 4-7 m above them there is short apical crests with
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a considerably larger number of boulders, sometimes not grassed completely or partly. Gentle
slopes (5-7°) are typical for esker ridges. Gentle and strongly gentle (up to 15°) slopes are seen
in small areas. Only the slope that faces the upstream of the creek Kjeldebekken has the degree
of slope of 15-18° on a huge scope.

The esker ridges are covered with full grown pine forest. The height of the forest stand
ranges from 16-18 to 25-30 m (points 2, 11), 12-16 m on cleared areas. The diameter of the
trunks reaches 25-35 cm. The second tree layer has small number of birch trees with the height
of 5-8 m. The projective cover of a subshrub layer varies from 55-60 % to 80-90 %. Among the
subshrubs Vaccinium vitis-idaea, Empetrum hermaphroditum, Rhododendron tomentosum are
dominated. The most common crowberry-cowberry and cowberry lichen-green moss and green
moss pine forest. Usually Pleurozium schreberi constitute more than a half of lichen-moss cover.
The participation of lichens in ground vegetation increases on the old cleared areas, where there
are more or less considerable spots with the lichen predominance.

Flg. 11. Common view of NTC 1.

In all the soil pits made within the bounds of esker ridges the illuvial-ferrous podzols on
fluvioglacial sands were uncovered. The maximum soil depth is seen on the flattened peak plain
(point 29), or on gentle slopes (point 66).

Point 29 is put 350 m northeast of the road cross to Nyrud and to the south of the reserve,
and also 150 m northwest of the extension road cross-Nyrud on a peak plain of the esker ridge
with pine forest Rhododendron tomentosum —Vaccinium vitis-idaea—green moss. The pit
uncovered illuvial-ferrous podzol on fluvioglacial gravel-sand sediments:

Ao - 0-9 cm — bedding, reddish-brown, fresh, loose.

Ay — 9-17 (32) cm — whitish, fresh, sandy, amorphous, poorly consolidated, rare bases of

plants, the transition is well-marked by the colour, very uneven with cutans and pockets.

B — 17 (32) — 47 cm — unevenly colored, aeruginous-reddish, with yellowish-brown spots

and interburdens, fresh, sandy, amorphous, density of the spots of different colour is
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changing: from consolidate aeruginous-reddish to consolidated lighter ones, there are
ferrous-manganese nodules, gravel inclusions and rare bases of plants, the transition is
well-marked by the prevailing colour.

BC — 47-59 cm — grayish-yellow, with brownish-yellow spots, fresh, coarse sand with fine
gravel, amorphous, consolidate.

Abundance of ferrous-manganese nodules in the pit of the point 40 did not allow passing
over the horizon B completely, but more often the depth of the pit was specified by the
abundance of calculous-gravel material (point 39 and others).

The traces of human impact within the bounds of the given type of complexes are
represented by the old clearings (points 64, 66).

Fig. 12. Pine foest on pla after solid cutting in the m1dd1 f XX entury (NTC 1). n

2. Weak hilly surface of separate hills of esker ridge with Birch-pine forests
Rhododendron tomentosum-Vaccinium vitis-idaea with green moss cover on illuvial-
ferrous sandy podzols.

Separate hills of esker ridge are situated in the eastern part of the Nature Reserve on the
height up to 60-63 m above water level of the Pasvik River (53 m); they represent islands or
peninsulas, separated from the other territory by swampy lowlands. Only in the Nyrud region
such a separate hill is connected with the higher fragment of esker ridge situated westwards.

Above the water level the surface of separate hills often raises as a clean-cut cliff of 1,5-2
m of height, where in places the sediments that form these hills are revealed. Sometimes it is a
fluvioglacial boulder material, but sometimes it is overlapped by river alluvium. For instance, on
the western coast of the Bjornholmen island in a 1,5 meter sediment the laminated fine-graded
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light-grey alluvial sands are revealed. And on the southernmost separate hill marine clays can be
seen under alluvium.

Characteristic of separate hills is flattened surface, which is 5-7 m high above the water
level of the Pasvik River. Only in central part the surface acquires weak hilly character and
differs by a considerable amount of boulders, including partially grassed ones. The highest peaks
on the Bjornholmen island are 62 m and 63 m.

The separate hills are overgrown with Birch-pine forests. Pinus sylvestris with the height
from 10-12 m to 16-18 m grows in the first tree level. Only in the point 22 birches, reaching the
height of 12 m, appear in the first tree level. The second tree level consists of Betula pubescens
from 7-8 m to 8-10 m of height. Subshrubs usually cover from 70% to 85% of surface. Their
content is prevailed by Vaccinium vitis-idaea, Rhododendron tomentosum is sufficiently
abundant. In a significantly smaller amounts there grows Empetrum hermaphroditum, sometimes
Vaccinium uliginosum and Vaccinium myrtillus. Projective cover of a lichen-moss layer
constitutes 90-100 %, and green mosses are complete predominants.

Fig. l.mon view of NT- h
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Fig 14. Ground cover of NTC 2 ainly Ledum lustre-Vacciniu vitis-idaea-green
mosses.

In the forests the illuvial-ferrous sandy podzols on fluvioglacial sediments, alluvial sands
or binary loads (point 52) are formed: alluvial sands are underlied by marine clays on the depth
of 54 cm.

The soil pit cited below (point 53), characterizing illuvial-ferrous sandy podzol, is laid on a
peninsula with boundary post 43, 100 m south of the northern shore and 100 m west of the bank
of the Pasvik River in the Birch-pine Rhododendron tomentosum-Vaccinium vitis-idaea with
green moss forest.

Ao - 0-17 cm — bedding, reddish, fresh, loose.

Ay —17-22 (25) cm — whitish-grey, fresh, sandy, amorphous, loose, plenty of bases of

plants, the lower border is uneven, the transition is well-marked by the colour.

B — 22 (25)-49 cm — yellowish brown, unevenly coloured, fresh, sabulous, amorphous,
poorly consolidated, bases of plants, mainly in the upper part of the horizon, the transition
is poorly marked by the colour.

BC - 49-57 cm — yellowish-grey with rare brown spots, fresh, tophaceous, amorphous,
consolidate, the transition is poorly marked by the colour.

C - 57-89 cm — grayish-yellow, moisted, fine-graded laminated sand.

The traces of human impact are seen only in Nyrud aera.

[I. NTC of the separate hills of moraine plain and hills.

Moraine hills are spread in small spots all over the territory of the reserve. They rise above
the vast swampy submarine ingression plain in the form of forested separate hills. Only in the
southwestern part of the reserve the highest moraine hills are connected directly with esker ridge,
merging with it in organic whole. The hills consist of sand-stone-boulder material (moraine).
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They differ from esker ridges by a considerably larger boulder accumulations and a small
amount of fine earth. Often the abundance of stone material does not allow laying a soil pit

properly.

The hills are covered with pine forests, with larger or smaller presence of birch trees,
subshrub-green moss on illuvial-ferrous podzols, often dwarfish, and turfy in places.

3. Short moraine ridges and hills with Pine forests Empetrum hermaphroditum-
Vaccinium vitis-idaea with green moss cover on illuvial-ferrous frequently dwarf
podzols.

Short moraine ridges and the highest separate hills of moraine plain are located in the
western and southern part of the Reserve. Their foot lies on the height of more than 70 m, the
highest peaks reach the height of 85-87 m. Surface of the ridges and separate hills is
differentiated by its hilliness, which is connected with abundance of boulders, overgrown with
mosses, lichens and subshrubs. On some boulders there are only spots of crustaceous lichens.
There are especially many uncovered boulders on tops of ridges and hills.

The surface is overgrown with pine forest. The height of the pines of the first tree level is
from 16-20 m to 14-16 m; the prevailing diameter is 20-25 cm. Birch tree, 6-10 m high, is
always present in the second tree level. Birches grow in beds of 3-4 and sometimes even more
trees. Only in clearings (points 46, 48) the height of tree level of pine and birch do not exceed 8-
10 m. Birches are usually lower (5-6 m).

The content of subshrub level is notable for constancy (Vaccinium vitis-idaea, Empetrum
nigrum, Rhododendron tomentosum, Rubus chamaemorus, Vaccinium myrtillus, Vaccinium
uliginosum), but predominance on small distances passes over from one to another. Usually
Vaccinium vitis-idaea and Empetrum nigrum are the most abundant. In larger or smaller amounts
Rhododendron tomentosum is always present. Green mosses prevail in the ground cover but
various lichens are added to them. However, lichens prevail only in small areas of the old
clearings. In places where the surface slightly runs low, getting concave character,
Rhododendron tomentosum, Vaccinium myrtillus and Vaccinium uliginosum are more abundant,
and Polytrichum commune and Sphagnum join green moss. The same picture can be seen in
lows between the hillocks. At times single Equisetum sylvaticum appears.

Predominance of stone-boulder material with small amount of fine earth, that constitutes
the complexes of this type, makes the processes of soil formation difficult. On hillocks often
under the bedding made of fossil parts of mosses and lichens, densely penetrated by subshrub
roots, the unweathered stone is revealed. Rather common are dwarfish illuvial-ferrous podzols.
Such a podzol was uncovered with the help of soil pit laid in the ridge-top part of moraine ridge,
located to the north of the Abbortjerna lake in the Pine Vaccinium vitis-idaea-Empetrum nigrum
lichen-green moss forest.

Ap— 6-11 cm — bedding, grey-brown, fresh.

A; — 6-11 cm — whitish-grey, fresh, sandy, amorphous, consolidated, abundance of small

stones (d=5-7 cm), the transition is well-marked by the colour.

B — 11-16 cm — yellowish-brown, fresh, sandy, amorphous, consolidate, multitude of

stones, sheer stones on the bottom.
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Fig . Common view of NTC 3.

The remains of human impact are traced, first of all, in the form of complete and selective
cutting. The considerable areas of old clearings are situated in the southern part of the reserve
near the dam of the Hestefoss hydropower station (point 48).

4. Sloping-waviness surface of separate hills of moraine plain and hills with
noncontinuous cover of marine sediments with Pine forests VVaccinium vitis-idaea-
Rhododendron tomentosum with green moss cover on illuvial-ferrous, sometimes
turf, podzols.

The complexes of this type are scattered as isolated spots all over the territory of the
reserve. They form the longest ribbon in the southwestern part of the territory near the bank of
the Pasvik River and the dam of the Hestefoss hydropower station, where they occupy angled
surface of the bywater slope and adjoining plain areas. The height differences within the bounds
of the complex are 7-10 meters. More often forested separate hills rise above the surrounding
swampy plain only by 3-4 m. The surface of separate hills is usually flattened, sometimes
hillocky. Some hills have convex tops with boulder masses. The complexes are composed of
stony moraine, sometimes overlapped by cover of marine greenish-grey clays (point 25, 32) or
close-grained sands, underlied with clays (point 31).

In the highest central parts separate hills are covered with pine forests with the height of
16-18 m. on the first tree level and the diameter of the trunks from 20-25 to 30-40 cm. Birch tree,
8-12 m high, is always present in the second tree level, often with the pine (8-9 m high). Usually
regrowth of pine and birch is rather abundant in forests. The role of birch rises on marine clays,
forest stands become mixed, sometimes goat willow (Salix caprea) up to 14 m high (point 31)
and individual examples of aspen appear here. Closer to forest borders and in lowlands the
height and density of forest stand decreases. Swamp forests appear and outside the complex they
turn into peat (oligotrophic) moors overgrown with pines.
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Fig. 16.Common view of NTC 4.

Subshrub level of forests is dominated by Vaccinium vitis-idaea and Rhododendron
tomentosum. In the driest places Pine forests Vaccinium vitis-idaea-Rhododendron tomentosum-
Empetrum nigrum with green moss or lichen with green moss forests on illuvial-ferrous podzols,
described in points 27, 47, 59, 62. Point 27 is laid on the top of a hill with a mark of 63 m,
where the road to Nyrud passes, in a pine forest Vaccinium vitis-idaea-green moss.

Ap— 0-4 cm — reddish-brown bedding.

A, —4-8 cm — whitish, fresh, sandy, amorphous, slightly consolidated, roots of the plants,

many stone ratchels, the transition is well-marked.

B — 8-25 (visible) cm — brownish-yellow, darkening downwards, fresh, sandy, amorphous,

consolidate, coherent near the lower border, abundance of stony material.

Cemented sand and abundance of stones do not allow digging a deeper soil pit.

The increase of moisture in subshrub level raises the role of Vaccinium myrtillus and
Vaccinium uliginosum and in lichen-moss cover the role of Polytrichum and Sphagnum mosses.
On marine clays Polytrichum commune sometimes become prevailing (point 31), the depth of the
bedding in soil profile increases, it becomes turf (point 32).

11 NTC of marine plains

NTC of marine plains occupy the largest areas of Nature Reserve and are represented by
vast marshy massifs. These NTC are differentiated by plain or slightly inclined surface, often
with well-marked hummocky-hilly or hilly-ridgy microrelief. The plains are composed of marine
clays, which condition waterlogging, as they are water-tight stratum. The map of quaternary
deposits the plains are shown as territories composed of peats (organic deposits). The thickness
of peats is unknown, but in soil pits under peats we have revealed greenish-gray clays,
sometimes sandy loams or fine-grained sands underlaid with clays, which shows that the peat
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level is not very thick, at least on selvedges of oligotrophic peat bogs. NTC of marine plains are
bogs of different types: oligotrophic, mesotrophic, eutrophic and heterotropheous.

5. Sloping outskirts and streamside parts of marine plain with oligotrophic Betula
nana-undershrubs-Sphagnum bogs with Pinus sylvestris on humus-turf and turf-bog
soils (humus bog soils).

The complexes of the given type occupy the outskirts of marine plain in central and
southern part of Nature Reserve and adjoin esker and moraine ridges and separate hills, covered
with forest. The transition from forest complexes to bog ones is gradual and is represented by the
strip of swampy pine forest. The greater part of the complexes is situated on the heights of 70-75
m, but in streamside parts their height can lower to 55-60 m. Surface is usually slightly inclined
to the east, and hummocky pit-and-mount microrelief (the height of hillocks is 0,3-0,4 m,
diameter — 0,5-1 m). On the ourskirts adjoined to carex-sphagnum bogs there are small areas
with water holes 3x3 or 2x3 m” of size, and hillocks are joined in low short ridges.

The surface of the complexes is covered with Betula nana-undershrubs-Sphagnum bogs.
The height of dwarf birch (Betula nana) is 0,8-1 m, and projective cover is 20-25%, sometimes
reaching 50-70% on the outskirts (points 35, 45). In the wettest places dwarf birch is
accompanied by willow (point 17). Projective cover of subshrub level varies from 55-65% to
80%. Vaccinium uliginosum or Rhododendron tomentosum prevail as a rule, but sometimes
Rubus chamaemorus becomes predominant or codominant. Equisetum sylvaticum is represented
everywhere in small amounts, but sometimes its projective cover increases to 25% (point 16) and
even to 40-50% (point 35). The content of lichen-moss cover (projective cover of 80-100%) is
rather diverse. Among the mosses there are Sphagnum, Polytrichum, Dicranum, Pleurozium
scherebi; among the lichens there are Cladonia rangiferina, C. stellaris, C. alpestris, C.
deformis, but Sphagnum mosses are predominant everywhere.

Fig 17.Com0n Vie of NTC 5.
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Characteristic of small water holes that sometimes can be met in the outskirts of the
complexes are grass-sphagnum associations with Equisetum fluviatile (point 17) and Eriophorum
vaginatum (point 44) predominance.

Individual scrubby thin trunk pines rise above the surface of the bogs. Leaf canopy is not
joined. The height of the trees is usually 5-8 m, some trees reach 10-12 m, and diameter of trunks
is 8-10 cm, sometimes 12-15 cm.

Characteristic of bog soils of the given type is presence of two peat horizons of different
degree of reduction and different content. Usually under the tirr (layer of old, decomposed
moss), there is a layer of a poorly decomposed peat under which there is a significantly better
decomposed humus peat level; that allows talking about humus-turf and (turf-) bog soils.
Apparently, it shows the change of the condition of humifying. Gradually, bog forestation
increases: pine growth of 1,5 — 3 m and seedling growth, in places rather abundant, with the
height from 0,8 to 1,3 m, is marked in all the points.

Humus-turf soil was uncovered in point 65 on the Betula nana-undershrubs-Sphagnum bog
with Pinus sylvestris 250 m southwest of the southern outskirt of the Abbortjerna lake and 120
east of the road that goes along the western border of Nature Reserve.
04— 0-7 cm — Sphagnum tirr (layer of old, decomposed moss).
T| — 7-18 cm — brown, poorly decomposed layer of sphagnum peat, interlaced with roots of
the plants, wet, loose, transition is well-marked.
TP — 18-23 cm — dark-grey, almost black, turf-humus, wet, uliginous-loamy, weakly
consolidated, rare roots, transition is well-marked.
S — 23-37 (visible) cm — greenish-grey, wet, clayed, the upper part is jellylike, the lower
one is very consolidate.

6. Levelled surface of marine plain with hillocky oligitrophic undershrubs-Sphagnum
and undershrubs-Eriophorum-Sphagnum bogs with Pinus sylvestris on turf-bog
soils.

NTC occupies flat (relatively flattened) surfaces of marine plain on the heights of 55-70 m,
often streamside regions. Microrelief is mostly hummocky, somewhere pit-and-mount, the height
of the hummocks varies from 0,2 to 0,5 m, diameter is 0,2-0,5 m, rarer up to 1 m. Hummocks are
formed by root mat of Eriophorum vaginatum, low hillocks are formed by sphagnum cushions
with subshrubs and Eriophorum. The size of hummocks and loose low sphagnum cushions
determine the whole microrelief of NTC, the surface can be hummocky, pit-and-mount with
Eriophorum root mats. The characteristics of microrelief are defined by plant composition
peculiar to the given NTC.

NTC represent the complex tract that combines oligotrophic bogs of Pinus sylvestris-
undershrubs-sphagnum and Pinus sylvestris-undershrubs-Eriophorum-sphagnum types. Among
the undershrubs it is difficult to mark the absolute predominant, as the cenosis forming role is
played by several species - Rubus chamaemorus, Rhododendron tomentosum, Empetrum nigrum,
Vaccinium uliginosum, Andromeda polifolia.

Pinus sylvestris-Rubus chamaemors-Eriophorum vaginatum-Sphagnum associations are the
most widely spread.

The bog is overgrown with Pinus sylvestris. The pines with the height up to 1,3 m prevail,
less abundant are the pines 2-3 m high. In some cases there are even higher trees of 4-4,5 m.
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Betula nana do not form significant groups, it occupies not more than 5-10% of projective cover,
its height is from 0,1-0,2 m to 0,6 m. Projective cover of subshrub level varies from 30 to 50%
(rarely up to 70%), with Rubus chamaemorus being predominant, less common is Empetrum
hermaphroditum (10-15%) and Rhododendron tomentosum (5-10%). Among the other subshrubs
there are Vaccinium uliginosum, Vaccinium vitis-idaea, Calluna vulgaris, Andromeda polifolia,
Oxycoccus microcarpus (not more than 5% each). Moss-lichen cover is spotty (80-90%),
Sphagnum sp. Dominate, in places Polytrichum and Dicranum can be met, but they do not
occupy significant lands. Lichens (Cladonia rangiferina, C. stellaris, C. alpestris, C. deformis)
are met practically everywhere, but also do not constitute more than 5-10% of cover. Herb
stratum as a rule is represented by the only species - Eriophorum vaginatum, which hummocks
occupy 30-35% of the cover, the average height of the level is 30-50 cm. In some cases
Equisetum sylvaticum can be seen, it forms small strips and tongues, spread unevenly on the
surface of the bog. With Equisetum involvement the part of Eriophorum do not exceeds 20%.
Characteristic of herbal-subshrub level is similar projective cover of Eriophorum and subshrubs
(50:50%, 30:35%), subshrubs rarely prevail. The pit-and-mount hummocky relief is connected
with this: the height of sphagnum-subshrub hillocks is 0,4 m, diameter is 0,5-0,8 m, hummocks
have a height and diameter up to 0,5 m.

Under such bogs turf-bog soils are widely-spread. Soil profile is laid 150 m west of the

road Nyrud-Hestefoss and southwest of the Hestefoss hydropower station.

04 — 0-12 — grayish-yellow wet sphagnum tirr ( layer of old, decomposed moss).

T, — 12-29 — heterogeneous, with interchanging dark and bright strips of poorly
decomposed sphagnum peat, loose and wet, the transition to lower horizon is well-
marked by colour.

T, — 29-39 — yellow, averagely decomposed sphagnum peat, weakly consolidated, sated
with water, the transition is well-marked by colour.

T3—39-57 (visible) — brownish-yellow, well decomposed sphagnum peat, weakly

consolidated, wet.

In the soil pit ground waters were uncovered on the depth of 39 cm.

On such bogs pine dead-wood of different height (on average up to 5 m, sometimes 8 m) is
often met.
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b
Fig. 18. Common view of NTC 6 with undershrubs-Eriophorum-Sphagnum bogs with
Pinus sylvestris.

Pinus sylvestris-Rubus chamaemors-Sphagnum associations are somewhat rarely met.

Bog surface is pit-and-mount, the hillock height is 0,3-0,5 m, diameter is 0,3-1 m. Bog is
covered with individual Pinus sylvestris with the height of 6-8 m, diameter — not more than 15
cm (rarely up to 20 cm). A bit less amount of low pines 1,5-1,7 m high. Betula nana occurs in
subshrub level, 0,6-0,8 m high, it occupies not more than 5-10% of projective cover. Up to 80-
85% of projective cover is occupied by undershrubs, among which the predominants are Rubus
chamaemorus (30-35% of projective cover), Rhododendron tomentosum (20-25%); Vaccinium
uliginosum and Empetrum hermaphroditum grow in groups (5-15%), also Vaccinium vitis-idaea
(less than 5%) and other Ericaceae are marked. Moss cover is solid, Sphagnum prevails (up to
80%), Pleurozium schreberi and Polytrichum are sometimes seen forming homogenious
cushions. Single Cladonia rangiferina (less than 2%) is marked. In some cases only sphagnum
and Cladonia beds are noticed on the ground cover. Occasionaly small areas of microlowerings
with Spagnum and Drosera rotundifolia can be seen on the bogs.

Such plant communities grow on turfy-bog soils characterized in point 23 laid on the
western outskirt of the Nyrudneset peninsula, 50 m from the bank of the Pasvik River westwards
of the northern end of the biggest nameless island and 600 m south of Noatun. Soil profile is
represented:

04 — 0-1 — sphagnum tirr (layer of old, decomposed moss).

T, — 1-17 — greysh-dark grey, poorly decomposed sphagnum peat, loose and wet peat with

subshrub roots, the transition to lower horizon is well-marked.

T, — 17-41 — light yellow, sometimes brownish light yellow, poorly decomposed sphagnum
peat, a bit consolidated and wet, with little roots of the trees, the transition to lower
horizon is well-marked.

T; — 41-27 — greysh-yellow, darker than T, (closer to T, by colour), averagely decomposed
sphagnum with thin subshrub roots, slightly consolidated and wet, transition to lower
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horizon is well-marked. Close to upper border there is water that is uncovered on the
depth of 46 cm.

T4 — 47-62 — yellowish, more slightly painted than Ts, well decomposed sphagnum peat,
slightly consolidated, wet.

In cases of increased humifying the single 5-meter high dead pine trees are occasionally
met on the bogs of this type.

7. Flat surface of marine plain with lakes and complex bog with pools and ridges and
swamps on turf-bog soils.

NTC of complex bogs are represented by 10 fragments of different size within the
boundaries of Nature Reserve. The largest of them is situated in central part of marine plane and
is divided to the marsh massifs Gjokbuktmyra and Nilamyra. Smaller fragments are located by
the foot of esker ridges. Complex includes different components.

Microrelief of the complexes is formed by differently orientated hillocks and ridges that
divide pools of different size with flat or slightly hummocky surface. Vegetation here is
represented by homogeneous and complex communities. As for the trophicity vegetation of
complex areas is uneven too.

The lowest areas, usually in the central part of the complex are occupied by lakes, that have
shallow depth, flat shores, a lot of islands and shallow waters overgrown with Equisetum
fluviatile and Carex. The edges of big lakes and many small ones now represent small puddles
surrounded by brown sphagnum moss where Hepaticae settle. Black spots of Heptica with rare
Carex and Eriophorum, sometimes with low loose moss hummocks are rather common here and
are the constituent part of the hummocky-bog complex. Carex bogs with Andromeda polifolia,
rare Eriophorum and mosses are also common. Sometimes more or less large spots of water
sated well decomposed peat and humus are revealed on the surface. On the swampy regions
Eriophorum polystachion prevails, Sphagnum is absent there are some small green moss
hummocks. In some places (point 21) where the swamplands overgrow with Carex, then mosses
and undershrubs the low hillocks and ridges are formed. The areas not covered with vegetation
experience excessive humifying and seasonal straight freezing is typical of them. The peat
surface in closed spots is dried and chinks (sometimes on the depth of 10 cm), forming original
polygons. We have discovered such polygons only in one part of the reserve near the road to
Nyrud. This unique complexes need protection and research.
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Fig. 19. Common view of NTC 7.

Fig 20. Ridge complex.
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Fig 21.Lakes part of complex.

Fi. 22. Depression with Sphagnum.
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Fig.24. les with Sphagnum cover and Andromeda polifolia-lichens hummock.
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Fig. 26. Polygonal complex (coordintes 69"09.3‘ E 029°12.6").

Herbal-moss bogs, on the surface of which stretch the low flat hillocks and ridges with the
height of 0,4-0,7 m, overgrown with Andromeda polifolia, Rubus chamaemorus with
Rhododendron tomentosum and Betula nana, green mosses and lichens participation, sometimes
with detached pines with the height from 20-30 cm to 3 m, are the constituent part of the
complex too.
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The ridges are parallel to each other, in some cases they are center (piece of water)
orientated. Sometimes the original schemes of the ridges like “combs” are formed, when long
(up to 50 m) ridges are parallel to each other and then are joined in square or oval contours by
short ridges.

On the edges of the complexes the area, occupied by hillocks and ridges, and their height
increases. Here the huger hillocks (height of 0,5-0,7 m, diameter 1-1,5 m) and ridges (height 0,7-
0,8 m, length from 5-10 m to 30-50 m and more, width of 5-7 m) prevail. They are overgrown
with Betula nana, Rhododendron tomentosum, Rubus chamaemorus, Vaccinium uliginosum,
Vaccinium vitis-idaea, Empetrum hermaphroditum. Detached pines with the height from 0,5 to
5-8 m, sometimes up to 10 m is met. In lichen-moss cover along with Sphagnum there grow
Polytrichum, Pleurozium schreberi, Dicranum. Lichens are abundant, including the Cetraria,
which shows the dryness of hillock tops. Occasionally we came across the crack on the hillocks.

Pools occupy depressions between ridges and hillocks, their flora content changes with the
movement from the central lake part of NTC. In the same dimension the area of pools that are
more often occupied by herbal-moss communities decreases. In the vegetation of pools there
were registered Juncus triglumis, Eriophorum vaginatum and E. polystachion, Andromeda
polifolia, and Drosera rotundifolia grows on the wettest areas. Pools between the ridges on the
edges of the bogs has different dominant species and the aspect of such pools is different: Carex-
Sphagnum associations with flat surface (the most common), Andromeda polifolia- Carex-
Sphagnum associations (with the equal distribution of species on sphagnum cover), Andromeda
polifolia-lichen hillocks on sphagnum cover, Eriophorum hillocks with peat revealed,
Eriophorum hillocks on sphagnum cover, sphagnum pools. Pools with quiescent water are
characteristic of central parts of complex bogs. As a rule, sphagnum, Drosera anglica and
detached Cortex grow here.

It was impossible to lay a soil pit in pools because of the high watering. Turf-bog soils are
described on the edge of the complex on the top of the ridge with Rubus chamaemorus-
Andromeda polifolia-lichen-sphagnum bogs with detached pines (point 63).

Ou — 0-10 cm — tirr.

T, — 10-24 cm — brown, wet, loose, badly decomposed peat, the transition is well-marked

by the colour.

T, — 24-50 cm — yellowish-light brown, averagely decomposed peat, many roots, from the

upper border water drains on the walls of the pit, the transition is hardly marked.

T3 — 50-70 cm — yellowish-brown, wet, well decomposed peat, slightly consolidated, very

few thin roots.

All in all NTC 7 is notable for a diversity of facies, represent the extremely precious type
of bogs and needs further research. These complexes are the places for aquatic birds and
sandpiper nesting. The largest section is situated in the centre of water-swamp area RAMSAR.

8. Sloping surface of marine plain with mesotrophic Carex-Sphagnum and
undershrub-Carex-Sphagnum bogs on turf-bog soils.

Complexes of the given type occupy the central part of the bog massive, situated between
two moraine ridges with adjoined separate hills of moraine plain. They occupy the largest areas
in the southern part of the reserve and south of Gjekbukta. Separate small strips they are met on
the shores of some lakes, along the watercourse of the creek Kjeldebekken and within the bounds
of the bog between Noatun and Lyngmo where they cannot always be shown because of the
scale of the map.
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They are connected with weakly revealed, nearly invisible depressions of the marine plane;
that conditioned the higher level of humifying comared to the NTC stated earlier and the Cortex
predominance in vegetation that covers the entire surface.

Projective cover of herbal level where Cortex prevails constitutes about 50-60 %.
According to degree of humifying and proximity of ground waters, projective cover varies from
30% on the outskirts (closer to oligotrophic bogs) to 70% in the direction toward the centre of
marine plain (closer to eutrophic regions). The main edificators are Carex stenolepis, C.
buxbaumii, C. lasiocarpa, C. juncella, C.vaginata. In small scattered groups Eriophorum
vaginatum and E. polystachion can be met, moreover latter prefers the wettest regions. In the
most humified areas where water literary stays on the surface the amount of Comarum palustre
increases, Drosera rotundifolia and Menyanthes trifoliate appear. Close to the borders of NTC 9
Equisetum fluviatile appear, its projective cover is increased in direction to eutrophic areas of
waterlogged plain. Moss cover is solid and is formed by Sphagnum fuscum, S. girgensohnii and
others. Polytrichum form cushions in some places. Subshrubs do not play the important role in
vegetation cover. Among them Andromeda polifolia that grows in conditions of excessive
humifying is predominant, sometimes you can meet Oxycoccus palustris and O. microcarpus, on
moss hummocks there can be detached subshrubs of Rubus chamaemorus and Rhododendron
tomentosum. The detached plants of Betula nana and Salix of 20-30 cm of height are very rare.

Fig. 27. Common view of NTC 8 near Gjokbukta.

On the outskirts of NTC of the given type within the bounds of Gjekbuktmyra there are
areas with detached low hummocks and short flattened ridges, overgrown with Rhododendron
tomentosum, Rubus chamaemorus, Andromeda polifolia, Vaccinium vitis-idaea, V.uliginosum
and Oxycoccus. Moss cover is Sphagnum, sometimes there is Pleurozium schreberi, C.
rangiferina and C. stellata. Sometimes root mats of Eriophorum vaginatum are found. Detached
Pinus sylvestris with the height of 2,5-3 m rise above undershrub-lichen-sphagnum cover. The
aspects of the main area of the bogs are represented by 3 species: Sphagnum fuscum,
Eriophorum vaginatum (up to 60 %) and Andromeda polifolia (40 %).
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Within the bounds of the described complex water stays on the surface or in the peat level
5-7 cm deep (5-10 cm on hummocks), that is why it is impossible to lay a soil pit for soil
description.

The transition to neighboring complexes (excluding NTC 9) is usually represented by
narrow strip (10-20, sometimes 30 m) of Salix and Betula nana-Salix brush with the height from
0,3-0,4 mto 0,5—-0,7 m.

Fig 28. NTC 8 near south border of reserve.

9. Sloping surface of marine plain with eutrophic intensive watered fens with
Equisetum.

Natural complexes of that type can be found in deepened and watered places among other
types of bog complexes often within marine plains with Carex-Sphagnum and undershrub-
Carex-Sphagnum bogs. They are often ribbon-like micro- degradations or elliptic splashes badly
defined in relief and distinguished by their vivid green flora against the background of bogs.
They are often narrow-width (from 2-3 to 10-20 m) to be mapped at this scale.

This type of NTC is presented on the map by two fragments in the south part of natural
reserve. One of them stretches along upper and central streamways of the Passvikelva just below
the Hestefoss Hydroelectric plant. According its configuration the second resembles the
watercourse hollow that can’t be seen on a map.

Water in these micro-lowerings is at the surface. It’s overgrown with Equisetum fluviatile,
Carex rostrata, Carex lasiocarpa and Carex juncella. You can find groups of Eriophorum
polystachion, Baeothryon alpinum, Drosera anglica and Drosera rotundifolia in Equisetum
underbrush.

Among the Equisetum underbrush on the water surface there are splashes of Menyanthes
trifoliata and Comarum palustre. Moss cover is presented by different Sphagnum sp. On the
periphery of the complex you can find Salix lapponum and Betula nana (50 cm height)(point
50). Soil pit can’t be laid because of water-bearing nature of the complex.
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Fig. 29. The stripes of Equisetum fens of NTC 9 borders with Carex bog of NTC 8.

\Y NTC of river and stream valleys

Riverine natural complexes are stretched along the river bank of the Pasvik River and its
bays, and occupy the islands or their outlying areas. All of them are confined to the narrow
riverside and are located at altitudes of up to 55 m, i.e. they rise 1,5-2 m above the water's edge.

Apparently they are flooded by river waters during the spring flood at least in the years of
its high levels. However, alluvial covered target areas were not found in all soil pit points. Some
soils’ parts are formed on marine deposits, moraine or fluvioglacial.

The surface of complexes is slightly tilted (3-5°, sometimes up to 10-12°) to the riverbed or
bight, often hillocky. The main tree species here are Betula pubescens, you can come across
Pinus sylvestris sometimes. You can also find Salix lapponum and rarely Salix phylicifolia in the
underwood. Undershrubs such as Equisetum sylvaticum and Equisetum arvense, representing
particular splashes, green mosses (Pleurozium schreberi, Hylocomium splendens) and Cladonia
are spread in the ground vegetation.

Soils within the complexes are diverse: from illuvial-ferruginous podzols, weak podzolic
to turfy and podzolic humus-peaty.

Stream valleys’ complexes in the natural reserve are scarce. They are formed only where
streams are cut into the surface, and represented by five fragments in the southern part of the
reserve.

10. Levelled surface of marine plain with birch forests Cornus suecicum-Rhododendron
tomentosum-Vaccinium vitis-idaea with green moss cover on illuvial-humus-ferrous
podzols formed on marine clay loam and clay sediments.
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Natural complexes of that type are represented by one association, located in the Gjekbukta
peak adjacent to the right bank of the river Kjeldebekken in its lower course and stretching
further along the right bank of the bay.

These complexes border with the marginal parts of marine plain, and according to their
location along the bay’s bank are considered to be NTC of stream valleys. NTC 8 is separated
from the water area by Carex bogs, and they open directly to the bay’s bank in their extreme
eastern part. The surface of the complex is almost flat and the microrelief is badly defined.

=

Fig. 30. Common view of NTC 10.

Vegetation is formed by Betula pubescens with greater crown density typical for birch
forests of the Pasvik valleys, — 0,4. The height of tree layer is 8-10 m, tree stem diameter is up to
15 cm. Block growth form prevails but there are no hillocks observed. The stands are dense,
birch undergrowth of 4,5 m height is lush. Sporadical birch Betula nana of up to 0,7 m height
appears in the marginal parts of NTC 10 where it borders with NTC 5. Suffruticous layer is
spotty — 65 %, Vaccinium vitis-idaea prevails. Rhododendron tomentosum, Vaccinium
uliginosum and Cornus suecica are represented in approximately equal proportions (10%). You
can also come across Equisetum arvense and Equisetum sylvaticum growing usually in groups.

Green mosses occupy up to 90% of projective cover.

Soil pit laid in point 18 demonstrates illuvial-humus-ferrous podzols formed on marine clay
loam and clay sediments:

Ao —0-10 cm — slightly consolidated bedding with no lack of roots.

AjA; — 10-17 ecm — grayish light-brown, with conspicuous white roots, fresh, slightly
consolidated, the abundance of roots with different diameters, without rubble,
transition to the underlying bedding rock is hardly detectable by color and density.

BC — 17-29 cm — grayish light-brown, heavy clay loam, the structure is granulated, slightly
consolidated, humid, fine roots of plants, transition is noticeable by density and hardly
detectable by color.
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C — 29-47 cm — grayish light-brown, a bit lighter than BC, slightly grayish, clay, moist,

dense, the roots are practically absent.

Taking into consideration the close proximity of NTC to the river bank and the relatively
small height above the river's edge, loamy marine sediments and clays lying beneath them can
be found at the depth of 17 cm.

No lack of leaf fall, dead branches and cut trees is marked everywhere.

11. Hillocky surface of terrace with birch forests Rhododendron tomentosum-Vaccinium
uliginosum with green mosses cover on sod and turf-humus soils formed on marine
clay loam and clay sediments, sometimes alluvial sands.

NTC occupy riverine areas of terraces and some of the islands. They are presented by
extensive and narrow associations. Typically this type of complexes separates flat surface of the
marine plains with hummocky oligotrophic bogs (NTC 6) and partly esker ridges near the river
bank (NTC 1) from the river.

The surface of the terrace is raised in the coastal part as a small coastal shaft. Primarily it
differs from the other riverine systems by its hillocky surface. Hillocks are of different sizes,
their average height is 0,8-1,2 m with up to 1-3 meters in diameter, degradations between these
hillocks are «trails and corridors» of natural origin. Vegetation is formed by Betula pubescens
that grow on hillocks. The height of tree layer is 12-15 m, tree stem diameter is up to 15 cm. In
somewhat more humid areas Salix caprea appears in the form of accompanying element. As
usual there is a second level, where birch trees reach the size of 3,5-4,5 m and grow as group
regeneration, however there are sporadic low-growing trees. Shrubs are almost absent, appearing
only in more humid areas of the islands. Underwood is formed by Salix phylicifolia and Salix
lapponum, the height of which doesn’t exceed 1,5-1,7 m. Suffruticous layer occupies up to 80 %
projective cover, where Vaccinium uliginosum (30 %) and Rhododendron tomentosum (20 %)
dominate and they are represented in approximately equal proportions. Such types as Rubus
chamaemorus, Vaccinium vitis-idaea and Empetrum hermaphroditum are spread in the ground
vegetation, but less frequently and they often grow in groups. Cornus suecica, Equisetum
sylvaticum and Equisetum arvense, Trientalis europaea, that grow in groups as stripes and
splashes can be found sometimes. Moss cover is almost continuous, formed by green mosses
(Pleurozium and Hylocomium) and Polytrichum, growing in degradations between hillocks and
spread closer to the river bank. You can find Cladonia and Nephroma arcticum sometimes.
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Fig 31. Common view of NTC 1 .

Soils of the complex described are predominantly sod formed on marine clay loam and clay
sediments. Soil pit laid in point 10 demonstrates this soil with gleying characteristics:

A4 — 0-7 cm — light brown, bedding rock with a lot of roots, loose.

ApA;| — 7-14 cm — grayish-brown, loamy (with distinct grains of loam), loose, fresh, with

fine roots of plants, the transition to the lower horizon marked by color.

BC (g) — 14-48 cm — grayish-yellow, spotted, with small bluish-gray and brownish spots;
medium-loamy, with very small grains up to | mm in diameter, slightly consolidated,
moist, permeated with thin and sparse roots of birches.

However, gleying do not occur in all stratifications of this complex.

Peaty-humus soils are formed in alluvial sands in conditions of high humidity, periodic
flooding on the islands. Their profile is characterized in point 56, laid down on the island
Tjernholmen and its extreme eastern part:

Ou — 0-18 cm — tirr (layer of old, decomposed moss), formed by Pleurozium, Hylocomium

and Polytrichum

IT () — 18-29 cm — brownish dark gray, loamy, slightly consolidated, moist, with fine roots,
stratified - dark layers - with high content of humus, light - with high content of peat, the
transition to the lower horizon is well-marked by density and color.

C —29-64 cm — yellowish-brown sand, very slightly consolidated, wet, with particles of
mica.

Thus, NTC soils are formed on marine clay loam and clay sediments, sometimes
alluvial sands.

12. Streamside (near river) sections with Betula-Salix-Carex communities on turf bog
soils.

NTC occupy narrow riverine areas of terraces, border with main and swamped marine plain
NTC. Their distinguishing feature is excessive moistening and, as a consequence, specific kind
of vegetation.
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Plant complex is formed by Betula pubescens combined with different types of osier -
Salix lapponum, Salix phylicifolia as well as with Betula nana.

These plant complexes hardly can be called birch forests because their height is usually 2-3
m at an average. These are thin birches (tree stem — 5 cm) growing proportionally on the territory
of the complex. These communities look like "apple orchards". The height of willows and dwarf
birches is 0,6 m at an average, however willows can be 1m high.

The proportion of birches and willows varies: Betula-Salix communities with Birch ones
interchange along the whole length of NTC, but the number of willows increases closer to the
river bank. The main reason for this is variation in soil humidity. Ground vegetation is non-
continuous. None of surface layers, with the exception of moss cover, occupies more than half of
the projective cover. Shrubs do not play a coenosis-forming role, occupying the area not more
than 10 %: Rhododendron tomentosum, Andromeda polifolia, Vaccinium uliginosum, Oxycoccus
microcarpus, Rubus chamaemorus are among them. Field cover is much better (up to 20 %):
Carex stenolepis, Carex vaginata, Eriophorum vaginatum, E. polystachion, Equisetum fluviatile,
Comarum palustre prevail. Pedicularis palustris is seldom found. The average height of the
stand is 50 cm, sometimes it reaches 60-70 cm.
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Fig 32.Common view of NTC 12.

Moss cover is presented by Sphagnum, but it doesn’t form a compact cushion of moss.
There are also heavily flooded areas, where the cover is loose and flooded in some places. Soil
pit can’t be laid because of such soil water content: water occurs at the depth of 8-10 cm if you
spit the cushion of moss. Turf bog soils are formed in such conditions.
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13. Flat low islands and inshore sections with Equisetum-Carex-Salix brushes on silt-
sandy-pebbles alluvial.

NTC is represented as a floodplain and occupies the river banks, islands and its’ marginal
areas located in the southern part of the reserve. The floodplain surface is flat. In fact, these are
areas of high floodplains, inundable not annually during spring floods. While opening the
spillway at the hydro-electric power station, this type of NTC experiences inundation first of all.
The change of vegetation is best observed on the islands: the central part is occupied by Carex-
Salix brushes changing into Carex, Equisetum-Carex and Equisetum to the periphery. Willows of
Carex-Salix communities can be 2—2,5 m high, Salix phylicifolia, S. lapponum, S. myrsinifolia,
S. aurita and so on, are common. Betula nana can be also found. In the central parts of the
islands you can come across detached birches (tree stem diameter— 10 cm, height — 6 m), often
rotten, sometimes with broken crowns and the blackened places of scrapping.

Fig. 33. Small islands to the south of i. Bjernholmen.

Equisetum-Carex areas differ by significant predominance of Carex types growing in
standing water: Carex elata, C. flava, C. rostrata, C. vesicaria, C. aquatilis, Eriophorum
russeolum, E. scheuchzeri.
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island, located oposite Noatun.

Fi. 34. Carex bushes on
You can find Comarum palustre and Menyanthes trifoliate here as well.

The narrow and shallow channels between the islands and the islands with river banks are
overgrown with Equisetum, whereas the intensity of encrustation varies because of water levels
and temperature indicators of a particular year.

Thus, the vegetation pattern of the islands located in shallow waters is usually concentric.

Sandy alluvium, with particles of silt was raised from the bottom of the soil in the marginal
parts of the island.

14. Stream valleys formed on marine plain with Carex-Sphagnum associations, Salix
brushes, sometimes with birch forests, mainly on turf bog soils.

Stream valleys are poorly formed (cut) on marine plain and they are presented by 5 distinct
associations, three of which have access to the river and two of them border with an esker ridge
in the western part of the reserve.

Their length is not too large and ranges from 400 to 500 m at the average.

The transversal profile is weakly upward, flanks are low-sloped, mostly symmetrical,
downcutting is about 1 m.

Only the most southern NTC differs by the most depleted profile, as it is laid down
between the residuals of moraine plain with intermittent cover of marine sediments: it has gentle
slopes, downcutting can reach 3 m in the central part of NTC decreasing to 1 m in both sides (to
the source and the mouth of the creek).

The width of the valley varies from 5-10 m at the source of streams to 15-20 m in the
mouth parts. The stream course can be traced not in all NTC associations, often appearing
closer to the mouth. The width of the northern association (the valley Kjeldebekken) is
maximum of all marked on the map and it can reach 5 m, sometimes expanding to 10 m. The
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lapses of streams are weak. The microrelief of valley slopes is slightly hillock, sometimes
tussock.

Vegetation of stream valleys is mostly sedge-sphagnum. Slopes and the valleys’ bottoms in
some places are covered with Salix communities. Here you can find Salix phylicifolia, Salix
lapponum, Salix myrtilloides, etc. Betula nana seldom grows. Betula pubescens reaching the
Pasvik River bank is mixed with Salix associations that grow on slopes.

The surface cover contains Eriophorum polystachion, Equisetum fluviatile and Equisetum
palustre, different types of Carex associations such as Carex elata, etc. Sphagnum prevails in the
moss cover. Polytrichum cushions are found near stream beds. Comarum palustre, Caltha
palustris, Pedicularis palustris are also typical for that area. Soil pit can’t be laid because of such
soil water content. In point 32k small trench was made in the mouth of the valley under the
carex-sphagnum cover with water standing at a depth of 3 cm. Marine clays of greenish-gray
color were discovered here at a depth of 10 cm.

Thus, 14 types of tract and subtract rank NTC belonging to 4 groups were marked on the
reserve territory. The following is a brief morphological analyze of Pasvik Nature Reserve
landscape structure.

Natural complexes of esker ridges are stretched along the western and eastern borders of
the reserve. Only the eastern part of the most extended esker ridge (NTC 1) is included to the
reserve and has a band-like pattern.

It borders mainly with marine plain NTC, and three fragments of the moraine ridges are
adjacent to the reserve in the southwestern part. The second esker ridge of a less length and
height stretches along the bank of Pasvik River and also includes the central part of the islands
and peninsulas (NTC 2). Its pattern is spotted, NTC are located as a chain from north to south.

Natural complexes of moraine plain and hills are characterized by scattered patches. They
protrude above the surrounding marine plain as orbed and elliptic hills (NTC 4) and random-
shaped ridges (NTC 3).

Ridges are concentrated in the south-western and southern reserve parts, and some hills are
ubiquitous, their largest areas are adjacent to the river banks in the south-eastern part of the
reserve and have irregular shapes. Considering the slight excess of the hills over the maritime
plain, the lower parts of slopes were affected by marine transgression, as evidenced by the
presence of loam particles in the lower parts of soil profiles; the actual marine clay was found in
some places.

The main part of the reserve is represented by natural complexes of marine plain. This
NTC group is the most diverse (5 types). All the NTC are swamped and formed on leveled or
almost flat plain surface in extremely excessive groundwater moistening. Patterns of most NTC
are mosaic and spotted or ribbon-like (NTC 9, Rarely NTC 8).

The central part of the plain is occupied by a system of lakes, around which NTC 7,
including these lakes was formed. The main part is occupied by large mesotrophic bogs of NTC
8. The southern fragment of NTC 8 is trenched by two rather extensive ribbon-like associations
of NTC 9 Equisetum bogs. Marginal parts of the plains are occupied by tussocks oligotrophic
Betula nana (NTC 5) and undershrubs-Sphagnum bogs with Pinus sylvestris (NTC 6). NTC 6 is
dominant in the northern part of the reserve, sometimes reaching the river bank.

All the NTC types of moraine plain border with each other.

Low and small in area NTC 4 of moraine hills and separate hills are inset to the vast areas
of all complexes. Natural complexes of river and stream valleys include riverine and terraced
NTC (NTC 10-12), lands liable to floods (NTC 13) and NTC of stream valleys (NTC 14). The
complexes of that various group are located along the banks of Pasvik River, have a narrow
band-like shape, and linearly extended in some places.

The most frequent is NTC 11 stretched along the banks of Pasvik River. The areas,
occupied by that NTC are insignificant. Increased moistening is typical; hydroelectric power
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station escapage is typical for NTC 13 during spring floods. Anthropogenic impact on natural
complexes is expressed by shelterwood or clean cutting of NTC 1, 2, 3, 4. Lichen cover that is
small in size and height is noticed in these forests; lichen cover petering out due to reindeer
grazing is noticed on some areas of esker ridges near the western boundary of the reserve.

In Appendix 2 fragments of landscape map on Russian side of nature reserve are indicated.
During the cameral stage of working the mapping legend of the Norwegian part of nature reserve
was compared to the Russian in its southern part and similar NTC were found. However, we will
need a number of additional ground observations on both sides of the Pasvik River for producing
the common mapping legend of a united nature reserve.
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Recommendations Pexomenpanun

1. Drafted landscape map of Pasvik Nature Reserve can be further refined
and detailed. In addition to the existing map a more detailed study of soils, bogs and
forest estimation can be recommended.

2. Landscape map drafted on the Russian part of the reserve is actively used
for scientific research as well as time-lapse surveys about “Chronicles of Nature —
Letopis prirody” program and some other practical tasks. This can be used by the
Norwegian side. Landscape dynamic analyses, landscape-ecological studies and
seasonal dynamics NTC studies of a united reserve can be held in future to quantify
the external and internal relations of natural complexes as a promising work in a
united Russian-Norwegian Pasvik Nature Reserve. Facial landscape maps for
selected key areas (transects) of a larger scale (1:10 000) can be drafted for a
number of application tasks (comprehensive environmental monitoring,
ornithological research, etc)

3. Norwegian nature reserve was established for the protection and study of
waterbirds and wetland complexes, and it was included into The Ramsar List as the
key wetland of world importance in 1996. Considering the fact that the nature of the
united reserve is indivisible, the Russian side prepares documents for that inclusion
in this list. In this regard, it requires more detailed landscape study of wetland
complexes and mapping of wetlands on a larger scale (1:10 000). They will receive
more detailed information about a united wetland, identify patterns of its dynamics
and spatial differentiation of NTC, their components, identify key factors of
complexes, optimize ornithological studies in the Schaanning research area
(Fjeervann), and identify the most valuable marshy woods. It is a good idea to have
a landscape scientist as well as a specialist in bog science.

4. Landscape map of the Norwegian Nature Reserve - is an effective tool for
planning and organizing scientific research. Any sectorial data based on the
available maps and collected on individual NTC, can be extrapolated to distinguish
specific types of complexes.

5. Drafting landscape maps for other protected areas included to Pasvik-Inari
Park and Ovre Pasvik national park is relevant and promising. This unified
framework devoted to nature protection, scientific research and monitoring,
promotion of ecological awareness and tourism (in the park parts that can be
visited) will conduct joint activities with the diversity of natural complexes (while
establishing monitoring routes; doing excursion planning work; indication of the
most valuable and pristine complexes will focus protection, etc.)
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Conclusions 3aK/JII04YeHue

1. Landscape mapping was made in 2008 at a scale of 1: 25 000 according to the
landscape mapping available method on the territory of Pasvik Nature Reserve.

2. Landscape map is drafted, 14 types of the natural-terrestrial complexes (NTC) of
Pasvik Nature Reserve classified within 4 typological groups (NTC of esker ridges,
NTC of the separate hills of moraine plain and hills, NTC of marine plain, NTC of
river and stream valleys) are defined. The largest area is occupied by NTC of
marine plain

3. Complex characteristics of all NTC are given and its physiographic structure is
analyzed.

4. Recommendations for the further use of landscape maps in the planning of
scientific research in the reserve are made; perspective ways of research taking into
account special nature and purpose of the reserve are given.

5. It is shown that landscape map serves as a tool for planning studies and data
extrapolation. Drafting such landscape maps is relevant for the other preserved
territories — Pasvik-Inari Park in Norway, Russia and Finland. In this case
environmental authorities will have a common basis, which can improve
collaboration and will contribute to strengthening of international cooperation.
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A dix 1 II 1
ppendix1 pUII0KEHHE

Landscape map
of Pasvik naturreservat
(Norway)

Scale 1: 25 000

Notation conventions

I NTC of esker ridges

‘Esker ridges, formed by sand-boulder material with pine forests Empstrum hermaphroditum-Vaccinium vitis-idaga
wilh ichen-gieen moss and green Moss cover on likvial-fefrous sandy podzols

Wealk hily surface af separate hills of esker ridge with Birch-pine forests Ledum palustre-Vaccinium vils idaen.
it moss cover on iluvial-femous sandy padzols
IINTC of the separate hills of moraine plain and hills

Shart maoraine rigges and hills with Pine forests Empetrum hermaphraditum-Vaccinium vitis-dasa
with green moss cover an lluvial-ferrous frequently dwarf podzols

& surface of saparate hills of in and hils with
SeOmaptain ine toests Voesim vt iread Leuum palusire with green moss cover on vt e,
sometimes turfy, podzols
W NTC of marine plain
Sloping outskirts and streamside parts of marina plain with oligolrophic Betula nana-undershnsbs-Sphagnum bogs

5 - with Pinus sylvastris on humus-turfy and turfy-bog soifs (humus bag sois)
Lewelled surface of marine plain with hllo phag d Erioph
[ Sphagnum bogs with Pinus syivestris an turfy-bog soils
- Flal surface of marine plain wilh lakes and complex bog with peols and ridges and swamps on turl-bog soils
7
- Slaping surface of marine plain wilh
8 on turf-bog soils
@ Sloping surfaca of marine plain with eutrophic intensive watered fens with Equisetum
9
IV NTC of river and stream valleys
Levelled surface of marine plain with birch forests Cornus suecicum-Ladum palusire-Vaccnium vll\b\dma
10 wilh green moss cover on illuviak-humus-ferrous podzois formed on marine clay loam and clay sedi
H\I:nky surface of terace with birch forests Ledum palustre-Vaceinium ullgmsum wlm green mosses cover
1 - sall3 formed foam and clay sediment sands
:I Streamside (near river) sections with Batula-Salix-Carex communities an turfy bog sails
12
- Flat low islands and i G it Equiant Ity uvial
13
Stream valleys formed on lain with Can e Salix brushes,
14 sometimes with birch forests, mainfy on turfy bog scils
= Border of nature reserve
- State border

1 Rakovskaya E.. Polikarpova N., 2008
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10

ik

12

13

14

Notation conventions

I NTC of esker ridges

Esker ridges, formed by sand-boulder material with pine forests Empetrum hermaphrodibem-Waccinium vitis-idasa
wilh lchen-green moss and green moss cover an iluvial-farous sandy podzols

Wieak hilly surface of separate hills of esker ndge with Birch-pine forests Ladum palustre-vVacoinium vitis [daea
with green mosa cover on illuvial-ferrows sandy podzois

Il NTC of the separate hills of moraine plain and hills

Short maraine rdges and hills with Pine forests Empetrurn hermaphrodium-Yacoinium vitis-dasa
with green moss cower an illuvial-ferrous frequenily dwarf podzols

Sloping-waviness surface of separate hills of moraine plain and hills with nencantinuous cover of marine
sedimenis with Pine forests Vaccinium vitis-kaea-Ledum palustre with green moss cover on lluvial-ferrous,
sometimes turfy, podzols

I NTC of marine plain

Sloping outskirts and streameide parts of manne plain with oligotrophic Betula nane-undershrubs-Sphagnum bogs
with Pinus sylvastris on humus-terfy ard turfy-bog soiis (humus bog soils)

Levelled surface of marine plain with hillocky oligitrophic undershrubs-Sphagnum and undershrubs-Erophorem-
Sphagnum bogs with Pinus sybvesins on wriy-bog soils

Flat surface of maring plain with lakes and complex bog with pools and ndges and swamps on turf-bog soals

Sloping surface of marne plain with mesolrophic Carex-Sphagnum and undershrub-Carex-Sphagnum bogs
an lurl-bog soils

Sloping surface of marine plain with eutrophic intensive walared fens with Equisstum

IV NTC of river and stream valleys

Levelled surface of marine plain with birch foresis Cornus suecicum-Ledum palesire-Maccinium vitis-idasa
il graan mass cover on illuvial-hums-lermous podzods formed an marna clay loam and cay sedimanls

Hilkocky surface of terrace with birch lorests Ledum palustre-Vaccinium uliginosum with green mosses cover
an sod and turfy-umus salls farmed on maring clay lsam and clay sediments, sometimes alluvial sands

Sireameide {near river) sectons with Betula-Salix-Carex communities on turfy bog soils

Flat low slands and inshore sections with Equisstum-Carex-Salx brushas on silty-sandy-pebbles alluvial

Stream valleys formed on manne plain with Carex-Sphagnum associatons, Salix bneshes,
somelimes with béirch forests, mainky on furfy bog sods

Border of nature resarve
Slate border

B Rarowvskaya E.. Palikarpowva &, 2008
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Appendix 2 [Tpunoxenue 2

JlanmmadTHas kapra ceBepHoil 4yactu 3amoBeaHuka «IlacBuk», pailon MeHuKKa.
Macmra6 1: 25 000. ABTop-coctasuressb H.B.Ilonmukapnosa

Landscape map of northern part of Pasvik Zapovednik, Russian side. Menikka area.
Scale 1:25 000. Author N.Polikarpova.
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JlanmmadgrTHas kapra ceBepHod 4yactH 3anoBeaHuka «IlacBuk», paiion
o3.boccosiBppe.
Landscape map of northern part of Pasvik Zapovednik, Bossojavre area

JlanmmadrTHas Kkapra neHTpajdbHOW 4acTH 3anoBeaHuka «IlacBuk», ceBepo-
BOCTOYHAasA YacTh ropol Kajukyns.

Landscape map of central part of Pasvik Zapovednik, north-east of Kalkupya
mountain.
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JlangmadTHas kapTa HeHTpPaJabHOHN YacTH 3anoBeaHuka «IlacBuk», ropa Kaakyns u
okpecTtHoCcTH 03. Kackamaspsu.

Landscape map of central part of Pasvik Zapovednik, Kalkupya mountain and
Kaskamajarvi lake.
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JlanpmagrTHas Kapra peHTpajdbHOM 4YactH 3anoBegHuka «IlacBuk», paiioH

o3.BoyBarycbsapsu u Mopaaundocca.
Landscape map of central part of Pasvik Zapovednik, Vagattem and Jordanfoss area.
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JannmadTHas xapTa I0:KkHOi uacTh 3anosennmka «IlacBuk», Xecredocc-Mopaandoce.
Landscape map of south part of Pasvik Zapovednik, Hestefoss-Jordanfoss.
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1. NTK ¢

VNN ERERRCD

11a

1. NTK penya:

(x)

W UL OERENE

lIl. NTK MopeHHLIX rpAg U XONMOB

20

BeplwuHel OCTAHUDBLIX BOIBLILIEHHOCTER C KYCTAPHWHKOBO-NMILAAHWKOBLIMKM TYHAPAaMMK W NECOTYHOPaMKU
Ha MaNOMOLLHEIX TYHAPOBLIX NOYBAX, CCPOPMWPOBABLLMXCA HA KOPEHHLIX Nopodax

prrme W OYeHb KPYThIE CKNOHBI OCTAHUOBLIX BO3BLILUEHHOCTEW C BEPGBOBI:IM KpuBOnecbem epHHI(OBO-BDpOHH‘-IHO-HMLI.IBF‘HMKOBI:IM
Ha MANOMOLUHBIX MNMIOBUANEHO-TYMYCOBBIX M WIMKOBUANBHO-KENBIUCTO-TYMYCOBLIX NOA3ONMCTHIX NOYBAX, CCHOPMMPOBABLINXCA
Ha AMOBUI KOPEHHBIX NOPOR

MoKaTbie CKNOHB! OCTAHUOBLIX BO3BLIWEHHOCTEN U CeAN0BUHL! ¢ BEPe30BbIMY M COCHOBO-BEPE30BLIMI PEAKONECEAMU, MECTAMM NEPEYBNAKHEHHLIM
1 3a60N0YEHHBIMMW, KYCTAPHWYKOBO-MOXOBLIMK Ha TOPAHWCTO-NEPErHOAHLIX U TOPMAHMCTO-BONOTHLIX NoYBaX, CHOPMUPOBABILMXCA Ha MOpPEHE

MNonorwe CTYNEHW Ha CKNOHaX OCTaHUOBBLIX BO3BLILEHHOCTEN C COCHOBBLIMW DEOKONECLAMK K}’C’TEDH“HKDBD—HWLUEI;!HHKDBHMM
Ha UNNKBUANLHO-XKENE3UCTO-TYMYCOBLIX ONOA30NEHHLIX NoYeax, chopMUPOBABLUMXCA Ha MOpEHe

pr‘ﬂ:le W O4EHb KPYTLIE CKMOHLI OCTAHLOBLIX BO3BLILUEHHOCTER, MECTAMW CO CKaNbHLIMKA BLIXOAAMW W OCLINAMK C Bepeat pazHoTp IMIA
Ha WNNIDBUANBHO-HENEINCTO-TYMYCOBLIX M MNNIOBWANEHO-KENe3nCThIX NOQ30NaxX HA IMOBWO-AENBUN KOPEHHBIX NoOpoag

KpyThie 1 04eHb KPYThIE CKNOHLI OCTAHLOBLIX BOSBLILIEHHOCTEN, CO CKANBHLIMU BEIXOAAMI W OCHINAMI C COCHOBBIMK NECami
‘-lepHHHHO-BOpDHM‘-IHO—J’THLUaﬁHMKOBbIMH M 2ENEHOMOLLHO-NMILBAHUKOBLIMM HA MANOMOLLHBIX MNNHKBUANBHO-HENE3IUCTHLIX I.IJ,BSHMCTI:IX nogaonax
Ha 3MIOBMI KOPEHHBIX NOPOA

CHrNbHONOKATHIE M NOKATBIE CKNOHbI OCTAHLOBbLIX BO3BLILWEHHOCTEN C COCHOBLIMKM W GEPE30B0-COCHOBBLIMW NECaMK
prCHH‘-IH& W BOPOHWUHHO-NULLAAHWKOBO-3ENEHOMOLWHLIMK Ha MaNOMOLLHLIX UNMIOBUANLHO-KENE3UCTLIX NOA30Nax, CQJODMMDOBEIBI.UM!CH Ha MopeHq

MokaTeie W cnabonokaTtkie CKNOHbI OCTAHLOBLIX BO3BLILLEHHOCTEA C COCHOBLIMMW NECAaMK YEPHWYHO- U EWC‘HIrIHHO—BQpGHMHHO—QBI‘IeHOMQLﬂHbIerl
W NUWaNHWKOBO-38MEHOMOLUHBIMK HA MaNOoMOLLHBIX WIMIBUANBHO-KENE3UCTLIX NOA30Nax, CHOPMUPOBABILMXCA HA MOpEHE

Monorue CTYNeHW Ha CKNOHaxX OCTAHUOBEIX BO3BLILIEHHOCTER G COCHOBBIMM W GEPE30BO-COCHOBLIMM NECAMM YEPHUHO-
W BOPOHWYHO-3ENEHOMOLLHBIMKY H2 MNNNBWaNLHO-HENE3WCTLIX NOO30oNax, O(bDDMHDDBEBUJHXCﬂ Ha MopeHe

MNocKMe CTYNEHW Ha CKNOHAaX OCTAHUOBLIX BO3BLILLEHHOCTEN C KYCTapHUHKOBO-2PHUKOBO-CharHoBbiMy GONOTaMyu € COCHOR
Ha TophAHMCTO-GONOTHLIX NoYBax, ChOPMUPOBABILNXCH Ha MOPEHE

MokaTble CKNOHBI OCTAHUOBbLIX BO3BBIWEHHOCTEN C BLIXOAAMKU KOPEHHBLIX NOPOA U POCCHINAMW KAMHEN C COCHOBBIMW NECaMK
BpYCHUYHO- ¥ BOPOHWHHO-3ENEHOMOLIHBIMIA W 38NEHOMOLUHO-NWLIARHMKOBLIMK Ha UNNIOBUANLHO-KENE3NCTLIX NOA30Nax,
CHOPMMPOBABLUWMXCA HA MOpEHE

MokaTele CKNOHB! OCTAHUOBLIX BOIBLILWEHHOCTENR € COC MU necamu GpyCcHUHHO-38NEHOMOLLHBIMK W BPYCHUYHO-3ENEHOMOLLIHO-
NULWEAHUKOBBIMW, MECTaMK C NPUMECEHD &Deabl. Ha ManoMOoWHBIX HNNIKENANEHO-KENBINCTO-TYMYCOBLIX W UNNKBHUANEHO-
HENEIUCTHIX NDAIONAX, CHOPMUPOBABLUMXCA HA MOPEHE, CO CNEAAMM CBEXMX NOXKAPOB, pyGoK, AOPOramMu, CTPOEHUAMK

1X FPAA 1 € NPepLIBHCTLIM p

MokaTsle BEPWMHE IPAA U MACCMBOB, MECTAMU ¢ HEBONbLUMMK OCTAHLOBLIMK XONMaMM, C BBIXOAAMW KOPEHHBIX NOpoa
W POCCLINAMY KAMHER, C COCHAKaMM ﬁp)fCHMHHO-BopOHHHH&:iEI"IEHOMOI.IJHI:!MM Ha WNNKBWANBHO-HENe3UCTLIX NoA3oNax,
CchOpMWPOBABLUMXCH Ha MOpEHE

KpyThie 1 04eHb KPYTBIE CKNOHB! FPAA W MACCHBOB CO CKAMNbHLIMKM BbIXOOAMK KOPEHHBIX NOPOL C COCHAKAMMW CKANbHBIMK
Ha KapNUKOBLIX APECEBAHLIX NOA3IONAaX, CHOPMUPOBABLLMXCA HA AMNOBUA KOPEHHLIX NOpog

KpyThie CKNOHbI TPAL U MACCWBOB, MECTAMMW CKanbHbIE, C COCHOBLIMKM NECAMW BOPOHUYHO-3ENEHOMOLLIHBIMWA HA MANOMOLLHBIX
WNNOBUANEHO-XENEINCTLIX NOA3oNAX, CHOPMUPOBABLUMXCA IMIOBUKM KOPEHHBIX NOpog

MokaTbie CKNOHL! MPAA M MACCHBOB C COCHOBLIMM U BEPe30B0-COCHOBLIMK NECaM1, MECTAMM C NPUMECKHID OCHHBI,
YEPHUMHO-BOPOHUYHO-3ENEHOMOLUHEIMIA HA WNITIOBWANEHO-KENE3NCTLIX NoA3oNax, chOPMUPOBABLLMXCA Ha MODEHE,
€O CNefamMu AasHux noxapos u pyGok

Mokateie M cnabonokaTkie CKNOHLI TPAD W MACCHBOB, MECTAMW C POCCHINAMM KAMHEN, C COCHOBLIMW Necami GpycHUYHO-
BOPOHWYHO-NWLLARHWKOBEIMM 1 3ENEHOMOLLHO-NMLIAAHWKOBLIMKM HA MANOMOLIHBIX MNNIDBMANEHO-HENEIMCTEIX NOAI0NaX,
chOPMHUPOBABLUKXCA HA MOpEHe

Monorue CTyNeHu Ha CKNOHaX MacCWBOB C COCHOBLIMK Necami GarynbHWKOBO-38NEHOMOLUHLIMK EPHUKOBO-BarynsHUKOBO-
ronyGuyHo-charHoBbIMK 1 3ENEHOMOLHBIMK Ha TOPHhAHMCTO-NOAI0NUCTEIX NOYBAX, CHOPMUPOBABILMXCH HA MOpEHE
Ha MOPCKMX CYIMUHKAX, NOACTUNAEMBIX MOPEHON

Monorue CTyNeHn Ha CKNOHaX MAcCUBOB C COCHAKAMMW-BPYCHUWYHUKaMKU Ha TOPdAHNCTO-NOASONWUCTLIX NOYBAX,
CrhOPMMPOBABLUWXCA HA MODEHE, CBEXMWE rapu

Monorme cknoHbl rPAL W MACCWBOB C OCTAHLAMMW C COCHOBLIMK U EBDESOBO-COCHGBHM“ necamu sopot
Ha MNNBUANBHO-HENE3UCTO-NYMYCOBLIX NoA3onax, chopMUPOBaBLUMXCA Ha MOpPeHE

1 BpyCHWYE

Monorue ckNoHbI rpAQ W MaccUBOB C OCTEHUAMKW C COCHAKAMMW YEPHUYHO- W spYCHMHHO—HHI.IJEIﬁHMKOBHMM
Ha WNNKBWANBHO-KENe3IUCTO-TYMYCOBLIX NOO30NaxX HA MOpeHe, Co cnegamMmu pyﬁox W noxapos

Komnneke nonormx CKNOHOB rpsg U MAcCHBOB C MEXTPALOBEIMKM MOHWKEHWAMW C KYCTAPHUHKOBO-€PHUKOBO-CarHoBwiMu Bonotamu
€ COCHOW Ha TophAHO-BONOTHLIX NouBax, CHOPMUPOBABLUIMXCA Ha MOpEHE

OT4ETNUBO BbIpaMEHHbIE MOPEHHBIE TPAALI M KPYNHBLIE XONMB! ¢ GEpe30Bo-COCHOBBIMWA M COCHOBBIMW NECaMK
BPYCHUYHO- M YEPHUYHO-3ENEHOMOLHBIMK W 3ENEHOMOLIHO-NMIUARHUKOBEIMIA HA MMMIOBMANEHO-KENEIMCTO-TYMYCOBIX
NoA30NUCTLIX NoYBaX
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IV. NITK mof C npepk oT n

Cnaﬁnnnna‘ruﬁ ) prp ¥ MOPEHHOA P c necamm, i Bepea,
" i Ha TOPAHMCTO-NOA30NMUCTEIX MINKOBUANEHO-NYMYCOBbIX NOYBAX,
oq:opunpcaaamuxca Ha [BYYNEHHbIX HAHOCAX (MOPEHA W MOPCKWE CYTIIMHKN)

BexonmneHHan MOPEHHaA PaBHMHA C COCHOBLIMM Necamn, MecTamu ¢ npumecsio Gepes, BpyCHUYHO-BOPOHWYHO-

Ha n
it Monoro Tan MOp P cof XONMamK, NOPOCILAA COCHOBLIMW NECaMu BPYCHWMHO-BOPOHWYHO-
23 i pey Gany 0BO-BOPC e
Ha HO-HENe3UCTLIX TOpd C-NOA30NKUCTEIX No4BaX

CnaboHaknoHHan MOPeHHaA PABHWHA C OAMHOMHLIMKM XONMaMK C COCHOBEIMK Necamu BPYCHUYHO- ¥ BOPOHWYHO-NUWERHUKOBLIMK
Ha 183NCTBIX N cchopMupe A Ha

D]il

Oaoebie rpafs! © COCHOBO-Gepe3nBsIMY W BEPE30BLIMK PA3PEKEHHBIMU Necami GPYCHUHHUKEMK W BOPOHWYHUKAMK
Ha 1E3MCTBIX ONOA3 no4sax, co HE BOAHO-NEAHUKOBBIX OT.
€O CNEfaM1 MHTEHCHBHON aHTPONOTEHHOR AEATENEHOCTY (BLIPYBKK, paspaboTaHHele NECHaHLIE W MWHUCTLIE napsepbl}

25a

Mnockan NOBEPXHOCTE MOPEHHOW PABHUHE C NepexoHLEIMU BonoTamMu CCoKDBO-KYCTapHUYKOBD-CarHoBwMK ¢ cocHoR U Gepesoi
Ha Topd To-GonoTHLIX Novsax, chopmMuf A Ha OBy HaHocax I W MOPCKME CYTIIMHKN)

RA MOPCKHUX PAaBHWUH

27 Monorue u cnabo npup ¥ MOPCKON p c Gep CUMLHO Nepey
Ha AePHOBLIX NO4BAX, oq:hopunposasl.uuxca Ha MOPCKUX IMUHAX

Monorue v cnabonokaTsie Y4acTkM MOPCKOW PABHKMHLI C KOMMNEKCOM BEPXOBbLIX GONOT € COCHON W NepeyBnaxHeHHbIx GepesHAKkos
KYCTAPHWHKOBLIX M PA3HOTPaBHEIX Ha TOPGAHKCTO-BONOTHEIX M AEPHOBLIX NOYBAX, CPOPMHUPOBABLIMXCA HA MOPCKMX CYTTIMHKAX
W IMWHAX, CO CNeamMi MHTEHCUBHOW aHTPONONEHHOA AeATENLHOCTH (PyBKW, NOPOMY, CTPOEHKUA)

28a

i

\
N %\
E\\\\.

CnaboHaknoHHas NOBEPXHOCTE NPUPEYHON YacTH MOPCKOR PaBHMHE C DEpe3oBLIMKM W COCHOBO-Depe3oaLIMY Necamu, NPeUMYLLIECTBEHHO
Gpy PA3IHOT) Ha aepl ryMYCOBbIX NovBax, cg Ha FMHHWCTBIX OT

Mnockasn NoBEPXHOCTE NPUPEYHOI YacTH Mopcnon PABHUHE! C MYTOBUHAMM Ha AEPHOBLIX CTAPONAXOTHBIX MIWHKCTHIX NOYBaX,
co cneg WH AHTpOnC 0CTW (pacnawka, CTpoeHus)

Cnaﬁunamounan NOBEPXHOCTE MOPCKOA P c G py M Ha [JEPHOBLIX NouBax,
[ HA MOPCKMX CYTMMHUCTRIX m’nomeHunx

Monorwe OKPanHbl U NPUPEYHBIE YACcTH MUDCKOF‘ paBHHHbI C KOMNNEKCHBIMKA KyCTBpHHHKDBD-EPHHKDBD-m]aI‘HDBhIMH ECH'IOTEMH.
NOPOCILMMM IPEBECHOR PACTUTENEHOCTLIO HA TOPAHUCTO-GONOTHLIX NOYBAX, CHOPMUPOBABLLWKCA HA MOPCKUX IMUHAX

Mnockas ne T MOPCHOR P I C IMW KYCTapPHWYKOBO-OCOKOBO-CHDATHOBLIMK BONoTamu Ha
TOPEAHMCTO-BONOTHLIX NOMBAX, CHOPMUPOBABLMXCH HA MOPCKWX FNHAX

Mnockas NOBEPXHOCTE MOPCKOA PABHWHLI C 038PaMU M HENPOXOAMMBLIMK MPAAOBO-MOYEKUHHBLIMK TONAHLIMK GonoTamu

wmm] )

VI. NTK peuHbix 4ONWUH U pyYbLes

NTK mop P PP
Monorue y4acTks Mof A MHIP W Teppacsel ¢ oM Nepeyan GepesHAKoB BOPOHUYHO-
34 BpyCHUYHO-3ENEHOMOLWHBIX Ha TOPGAHKCTO-NOAIONMCTEIX NOMBAX U BePXoBLIX ciharHoesix BONoT ¢ COCHOR
Ha TOPMAHMCTO-GONOTHLIX NOYBAX, CHOPMMPOBABLUWXCA HA MOPCKMX CYITIMHKAX W MWHAX
= Mnockme 1 oHEHs NONOFWE Y4aCTKW MOPCKOR MHTPECCHOHHOR Tepp C K KOBO-DCOKOBO-CiharHoBelx Gonot
35 1 3abc My Gepe: OCOKOBO-MOXOBLIMM, MECTaMM C NPUMECKID ONbXK HA 1op¢auncm—nepemomuux no4sax,
b I HE MOf CYrMWHKaX
36 Mnockan NOBEPXHOCTL MDPCKCII_l MHI’pECCMDKHDﬁ [ Peakc ﬁpy‘CHMHHD-DﬂDOHH‘lHD-SEII‘IEHOMDLIJHhI M
Ha YMYCOBLIX Orn nogsonax, F Ha MOPCKWUX CYTNMAHWUCTRIX OTNOMEHHAX
Mnockas p Tb MOP MHIP HHORA Tepp c Gep KYCTapHHHKOBC-3ENEHOMOLWHLIMU
3Ba " pasHoT| Ha yMy ne otopd , W ny
Ha AEPHOBLIX ONOAI0NEHHBIX NOYBaX, Ci Ha or , COC WH W aHTpono!
AeaTensHOCTH (pacnaweka, pybkw, qoporu, crpoeuua}
7 | — — Mnockan NOBEPXHOCTE MOPCKON MHIPECCHOHHONA TEppace! ¢ GoNoTaMn KyCTapHWYKOBO-BPHWKOBD-CHarHOBLIMW C COCHOR
—— Ha Topd T0-60NOTHBIX NoYeax, chOPMUPOBABLLIMXCA HE MOPCKMX OTNOMEHWAX
MTK nodm

38 - Mnockas NOBEPXHOCTL NOAMBI C XBOLWWEBO-0COKOBO-MBOBLIMK 33POCNAMM Ha UNOBATO-NECYAHO-TANEYHUKOBOM anriiosuu

NTK donuw pyyses

[onuHe! py-bes, 3aN0KMBLLMECA HA CHIBHONOKATHIX M KPYTHIX CKMNOHAX OCTAHLOBLIX BOIBLILIEHHOCTER U B TEKTOHWHECKHX

nporwbax, ¢ Gepe30BLMK PEQKONECEAMN EPHWUKOBO-KYCTEPHUYKOBO-CArHOBLIMK HA TOPHAHNCTO-NEPErHOWHEIX CYTMMHWCTHIX NOYBAX,
CHPOPMHPOBABLUWXCA HA KOPEHHBLIX NOpoaax

a9

40 NECaMH KyCTapHUHKDBO-PaHOTPABHO-MOXO0BEIMK HA NEPErHONHLIX TOPMPAHKCTO-BONOTHEIX NoNBaX, CROPMUPOBABILMXCA

Ha ABYMNEHHBIX HAHOCAX (MOPEHE W MOPCKMX IMMHAX)

[onuHb! pyYbes, 3aNoXMBILMECS Ha MOPCKDA PABHUHE W MHTPECCHOHHBLIX Teppacax, ¢ Gep 3NAKOBO-PAIHOTY M
CYTMUHHUCTRIX OTNOXMEHWAX

41

- [onuHbl py4bes, 3aNoKUBLLMECA Ha cNaBonokaTelX U NONOMMX CKNOHAX MACCUBOB W rPAL, C COCHOBLIMKM W BEPe30BO-COCHOBLIMMU

W KyCTap pa pas Ha QEPHC PErHORHEX NoYsax, cthopMupc Ha
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Appendix 3

Annex 3 [MpunoxeHue 3

Map of the routs
KapTta mapLupyToB

Florvgtne
- o W 3 5 W Hoyhenjarvg
120 1/ = X = ~

=| SESeityidma i

Notation conventions
YcnoBHble 0603Ha4YeHns

60 Point of complex description number
*  Homep TOYKW KOMNMEKCHOTO ONUcaHus

= : e = s l/ i ; ;
E RIS 88 ; i, 60k Number of mapping point

— ) s o ————gA s OO0 8 7

N ‘} \ EMKS! e = 2 90 Homep KapTupoBOMHOR TOMKK
= ==l 7 = lesfefossen

Black color - line of rout
YepHbIi UBET - NMHWA MapLupyTa

b Blue color - water rout by boat
( lony6oi UBeT - BOOHLIA NOAOYHLIA MapLIPYT

fl Scale 1:50 000
\ } MacwTa6 1:50 000

N B
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Appendix 4
Jlara: 21.08.2008

Ipunoxenne 4

OINUCAHUE ®ALIUU Ne66

Anpec TOUKHU:

N 69°08°16.4" E 29°09°36.5"" B 80 M k IO3 or CB orpe3ka (camoro

cesepHoro) nmoporu Gjekisen — Hestefoss 1 K 3 0T FOKHOUN OKpPauHLL 03€pPa, PACIIOIOKEHHOTO B

ucrokax pexu Kjeldebekken

OtHocurenbHas (abcomroTHas) BeicoTa: 83 M
dopma 1 4acTh CKJIIOHA: HAKJIOHHAS, CPEANHHAS

Oxcnozuyus cknona no 8 pymbam:
Kpytusna ckiona: 2°

Penved u mukpopensed (MophomeTpusi): ciaboHaKIOHHAS TIOBEPXHOCTH 030BOU
OYI'PHCTBIA, MYPaBEHHUKH, ITHN, OOMINE BajekKa COCHEI (CBEXKETO U CTAPOro)

B0CMOYHAA

I'paabl,

Tun accoumanuu: COCHIK

68.FVJ'H:>HI/IKOBO—BODOHH‘IHO—6DVCHH‘IHBIﬁ

JIMNTAaNHUKOBO-

3€JIEHOMOIIHBIN IO BEIPYOKE
JpeBocToii /o01uii cocTas: 10C

COMKHYTOCTb KPOH B DaJliax: @
No Ha3zBanue npeBecHbIX OPO. Spyc Bricora, M () cTBOJIA, CM
1. | CocHa 35 mr. 1 8-10 10-15
2. | bepesa 7 mir. 2 6-8 <8
3. | CocHa 4 mir. 2 5-6 <8
Hoapoct: o6mmii cocraB: 8b2C COMKHYTOCTH (0aJ171b1): 0
Ne HasBanue pacrenuit OGETE’ ;IJT" BeicoTa, M Pacnipenenenue, %
1. | Cocna 7 2 0
2. | bepesa 16 2 0
3.
IloaJiecok: COMKHYTOCTB (0aJ/LIbI): 0
Ne HasBanue pacrenuit ?{iﬁgﬂﬁ’ BeicoTa, M Pacnipenenenue, %
1.
KycTrapHuukoBblii sipyc (IpoeKTHBHOE MOKPbITHE):  70%

Ne HazBanue pactenuii Obunue Pacnipenenenue, %
1. | bpycHuka copz 40

2. | Boponuka cop| 20

3. | barynpHuk sp 10

4.

MoX0BO-IHUIIaHUKOBBII MOKPOB (IIPOEKTUBHOE MOKPBITHE):

90%

Ne HasBanue pactenuit Obunue Pacnipenenenue, %
1. | Mox IlIpebepa co 60
2. | Ilonmutpuxymsl p3
3 Knamonuu oneHbs, necHasl,
" | mpuanpnuiickas, 6ecopmeHHast Cops 30
4. | Heppoma apkruueckas
TpaBsiHO TOKPOB (IIPOEKTHBHOE MTOKPHITHE): 0%
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1. IloneBuna ToHKasI — EMUHUYIHO

Cpennsis BeicoTa TpaBocTos (cMm): 20

IlouBeHHBIN pa3pes:

I'eneTnueckue Ay A, B BC C
TOPU30HTHI
BepxHsis u 0-8 8-11 (13), 11-24 24-45 45-52
HYDKH.TPaHHUIIBI HWOKHSS
rpaHUIa
HEpOBHAA
ITepexon 3amMeTHBIN 10 3aMeTHBIH O [TocTeneHHbIH, 3amMeTHBIN 10
LBETY U COCTAaBY | IIBETY 3aMEeTHBIN 110 HCYE3HOBEHHIO
HCYE3HOBCHHIO ATEH
Oyporo
[Ber Temuo-0yphIit benecoBato-c.- | Heoanopos., ¢ HepaBunomepno | XKenrtoBarto-
CEpBIii, 4yTh npeoda. OKpallleH, 3eJIeHOBaTO-
0oJiee TEMHBIN pBDKEBATO- 3€JICHOBATO- CephIii
BEpXy Oyporo CepHIii ¢
OypoBaTbIMH U
JKEINTOBATBIMU
I THAMHA
Mex.cocTaB IInoxo Ilecuanbrit Ilecuanbrit Ilecuansri, Tlecuansrit
Ppa3iIoXKuUBIIAsICS TOHKO3EPHUCTHl | TOHKO3EPHHCTHI
MOJCTHIIKA " "
IInotHoCTH PBIXIBIT C1abOyIIIOTHEH | cnaOOYIUIOTHEH | IUTOTHBIN MJIOTHBII
Bnaxnoctb CBEXHUU CBEXUHI CBEXKUHI CBEXHUU CBEXUU
[le6HuCTOCTD %0 0 Enunnunbie 0 0 0
KaMHH 10 7 CM B
JIAaM., TIOXO
OKaTaHHBIC
Kopnu, % OO6wipHO Hemuoro OObuneHO Hemuoro 0
HorooOpazoBanus, | 0 0 0 0 0
BKITIOUCHUS
IIpoune npusnaku | 0 0 0 0 0

[TouBo0Opazyromias mopoaa: MOPCKUE NECKU

ITouBa:

WILTIOBUATBHO-KEIE3UCTRINA 01301

Tumn u creneHb YBJIAXHCHHA: aTMOCQh.

I'myOuHa 3aneranusi FpyHTOBBIX BOA: 0

Ha3paHue mNpPHPOIHOro KOMILJIeKca:

CrnaboHaKJI0OHHAS MOBEPXHOCTb 030BOM TI'psJbI  C

COCHAKOM 6aFVJ'H)HI/IKOBO-BODOHI/ILIHO-6DVCHI/I‘~IHI)IM JIMIIAaHHUKOBO-3€JICHOMOIITHEIM 110 BI)IDV6KG

Ha WJIOBHUAJIBHO-XKCIC3UCTHIX I1030J4aX,

Cd)ODMI/IDOBaBH_II/IXCSI Ha MOPCKHX TIICCYAHBIX

OTJIOXKCHUAX.

[Ipumeuanue: I1TK B nponuiom noaBepkeH pyokam
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