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In recent decades, a severe wildfire situation threatening the territory along the periphery of the Bastak State
Nature Reserve (Russia) has developed in the Petrovskaya Pad’. In this paper, we assessed the current state of
the vegetation cover and post-pyrogenic changes in the Petrovskaya Pad’, based on the geobotanical survey dur-
ing a joint expedition in 2009. At present, this area of the Middle Amur Lowland is a vivid example of wetland
degradation due to the repeated wildfire impact initiated by the local people and agricultural workers in the Amur
region. The widespread xerophytisation process of fen vegetation, due to a sharp drop in the groundwater level,
was observed. A comparison with the data of previous studies led to the conclusions that now mesotrophic shrub-
Sphagnum bogs, described earlier, have completely disappeared from the vegetation cover of the territory. We
suggest that their degradation is caused by the continuously acting pyrogenic factor. In addition, the paper for
the first time provides data on the dynamics of the acrotelm structure in the post-pyrogenic period, which were
obtained during a nine-year monitoring. The profound changes in the acrotelm structure are responsible for the
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restoration of mesotrophic bogs taking decades.
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Introduction

The waterlogged area of the Middle Amur
Lowland is approximately 50% (Prozorov et al.,
1970). This is a landscape complex of mire eco-
systems of eutrophic and mesotrophic types inter-
spersed with forested hummocks. About half of the
main territory of the State Nature Reserve «Bastak»
(hereafter also — Bastak Reserve) is located in the
southwestern part of the lowland. The plain part of
the Bastak Reserve is heavily waterlogged. Among
the mires, grass-Hypnum and Carex fens, and tran-
sitional dwarf-shrub-Sphagnum ones predominate.
The monsoon character of precipitation leads to
prolonged excessive soil moisture, winters with
low snowfall, long-term preservation of seasonal
frozen soil and deep freezing of the soil (150-200
cm), while poor permeability of clay soils contrib-
utes to the widespread occurrence of mires. Peri-
ods of heavy monsoon rains are often interchanged
with long summer droughts. Because of this, brush
fires here are very common. Prozorov (1985) con-
sidered this factor to be one of the main causes of
thin peat deposits in the mires of the Middle Amur
Lowland despite their old age. Peat deposit in the
River Kiya basin has been dated to 9000 cal BP
and that in the River Gur basin to 10 000—14 000
cal BP (Bazarova et al., 2018).

This part of the Jewish Autonomous Region
was developed among the first in the region and has
been used as an agricultural area since the beginning
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of the 20" century. Traditionally, spring burning of
the grass has been carried out as one of the agricul-
tural practices generally accepted here. It usually
turns into annual uncontrolled fires throughout the
territory. In modern times, the fires have become a
continuously acting factor affecting the extent and
dynamics of forest and bog formation processes.
A severe pyrogenic situation leading to alteration
and depletion of vegetation cover has developed
on the periphery of the Bastak Reserve. For this
reason, in 2011 the Bastak Reserve administration
established the cluster area «Zabelovsky» with the
financial support of the Amur Branch of the World
Wildlife Fund. The issue of assigning the status
of the Protected Area to the Petrovskaya Pad’ was
rising many times. By that time, the landscapes of
the Petrovskaya Pad’, located between the Bastak
Reserve and its cluster, had been already consid-
ered as an area with complete loss of their ecologi-
cal functions (Kalinin, 2009). A local newspaper
wrote: «The vast area of Petrovskaya Pad’ has been
famous for a wealth of flora and fauna only about
three decades ago. Now there is little evidence of
its former richness. Annual wildfires have not only
destroyed a significant part of it, but also dried up
all its water resources. It is clear that aquatic and
riverside animals inhabited it had left the degraded
zone. Having previously been swampy and impass-
able, Petrovskaya Pad’ became literally dried up
and covered with hard, dwarf and barren shrubs.
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Members of the expedition of environmental sci-
entists from Khabarovsk and Birobidzhan, visited
Petrovskaya Pad’ a few years ago, accurately no-
ticed that it is possible to ride a bicycle here... And
it entered such a state as soon as people stopped
fighting fires here... (These priceless mires, 2015).

Profound changes in vegetation of the water-
logged areas of the Middle Amur Lowland, espe-
cially those that have undergone the earliest eco-
nomic development, occur under the influence of
the pyrogenic factor (Kopoteva, 2009). Because of
frequently repeated fires, the vegetation cover of
bogs in the Amur region is transformed into birch
(Betula ovalifolia Rupr.) thickets devoid of Sphag-
num cover (so-called «yerniki») (Kopoteva, 1999;
Burenina, 2006). About 50-70% of the areas, pre-
viously occupied by dwarf-shrub-Sphagnum bogs
with open larch stand (so-called «mari»), were
transformed into Sphagnum-free yerniki in rela-
tively densely populated areas in the south of the
Khabarovsky Krai and in the Amur region.

The main biosphere function of the bogs (car-
bon deposition) is believed to be provided by
Sphagnum mosses (Vitt, 2000; Benscoter & Vitt,
2008; Kosykh et al., 2009). They play primary a
coenotic and peat-forming role in mires of this
type. Among all the components of vegetation,
the mosses make the largest contribution to car-
bon sequestration. By the end of the second year,
over 90% of the production of all vascular plants
in Sphagnum bogs is mineralised (Vishnyakova
et al., 2012). At the same time, Sphagnum fuscum
(Schimp.) H. Klinggr., predominated in the moss
cover of the mesotrophic mires of the Amur region,
decomposes only by 20% of the initial mass by the
end of the first year and by another 10% two years
later (Kozlovskaya et al., 1978; Germanova, 1983;
Rochefort et al., 1990). The phytocoenoses are
similar in vegetation structure to the mires of the
Middle Amur Lowland. Studies of their productiv-
ity showed that the annual production of the moss
layer (62%) is almost twice as much as the produc-
tion of tree and herb-dwarf-shrub layers combined
(38%) (Pyavchenko, 1967), and 3—4 times higher
than the annual production of aboveground parts of
plants of the same layers (Kopoteva, 1993; Knorre
et al., 2007). Therefore, the pyrogenic factor lead-
ing to the irreversible loss of Sphagnum cover in-
flicts a serious damage to the biosphere.

The research on the effects of fires on the mire
vegetation cover is very important. Numerous
publications are devoted to this topic (e.g. Efre-
mova & Efremov, 1994; Zoltai et al., 1998; Vom-
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persky et al., 2007; Benscoter & Wieder, 2003).
Peat fires make a substantial contribution to global
greenhouse gas emissions, thus directly affect-
ing the climate. Post-pyrogenic changes increase
the drainage of peat and lead to the accumulation
of combustible materials (dwarf shrubs). This in-
creases the fire frequency (Furyaev et al., 2013),
while a decrease in the moss productivity leads to
a reduction in the rate of peat formation and long-
term carbon accumulation (Turetsky et al., 2015).

The aim of this study was to establish the de-
gree of vegetation cover transformation in the eco-
systems of the Petrovskaya Pad’ on the basis of
geobotanical research and to compare it with the
previously obtained data.

Material and Methods

The study area is located within 48.00—48.65°
N and 133.20-133.90° E in the southwestern part
of the Middle Amur Lowland between the River
Bira and the lower reaches of the River In with rel-
ative heights of 48—54 m (Fig. 1). The total area of
Petrovskaya Pad’ is about 20 000 km?. According
to climatic zoning, the territory belongs to the for-
est monsoon climatic zone of temperate latitudes.
The harsh winter (-16 — -23°C) with low snowfall
lasts for 4.5 months. 80% of the annual precipita-
tion occurs in the second half of the summer. The
distribution of precipitation is very uneven from
year to year as well.

To assess the degree of vegetation cover trans-
formation in comparison with the period before
intensive agricultural development that started in
the early 20™ century, we used research data of
botanists worked on the territory, which is now
called the Jewish Autonomous Region. Korzhin-
sky (1892) was one of the earliest researchers of
the vegetation in the region. In 1892, the author
wrote that a specific feature of the plain territory
here is «the vast waterlogged areas». Mainly forest
ecosystems were studied previously in this terri-
tory (Rubtsova, 2017). During the Soviet period,
the peat bogs were described in detail in the north
of the Petrovskaya Pad’ (Kats, 1929). Soviet bota-
nists carried out geobotanical research here (Vasi-
lyev, 1937). But the most detailed study of the ter-
ritory was conducted by Kurentsova (1967) with
the creation of a geobotanical map. According to
the results of Kurentsova’s geobotanical zoning,
the area (then known as Petrovskaya Mar’) has
been named as the «lowland In-Bira region of wa-
terlogged open larch forests combined with fens
and wet Calamagrostis-Carex meadows.
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Fig. 1. The location of the Petrovskaya Pad’ in the Russian Far East.

According to Kurentsova (1967), there are
Sphagnum-dominated bogs and moss-Eriophorum
and Carex mires, larch woodlands, which occupy
more than 200 km? in the valleys of many rivers
in their middle reaches and on the interfluve of
the River Amur and River In, in the lower reaches
of the latter. The predominant vegetation of these
mires consist of Sphagnum mosses. The mosses
form a continuous carpet, although there are still
small hollows in some places. The most common
mosses are Sphagnum magellanicum Brid. and S.
angustifollium (Warnst.) CEO Jensen. Near the
water, the latter species is replaced by S. ambly-
phyllum (Russow) Warnst. (currently — S. flexuo-
sum Dozy & Molk). Sometimes, S. fuscum is found
there. Kurentsova (1967) also provided the names
of dominant vascular plant species, and thickness
of deposit peat (from 30 cm to 1 m) «composed of
Sphagnum, herbs and dwarf shrubsy.

In June 2009, a joint expedition was carried out.
Its purpose was to create a buffer zone of the cluster
area «Zabelovsky» (a cluster of the Bastak Reserve)
within the area of Petrovskaya Pad’. It is of crucial
importance for the biodiversity conservation and
the maintenance of seasonal bird migration (Averin,
2009; Kalinin, 2009). Two transects of 70 km each
crossing the Petrovskaya Pad’ from northwest to
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southeast were made for that purpose. The main fo-
cus of the study was on phytocoenoses derived from
mire communities in the course of post-fire succes-
sion. Sample plots of 10 x 10 m? were laid in the
phytocoenoses of uniform floristic composition.
We performed 26 geobotanical descriptions of the
phytocoenoses according to the standard methods
(Ipatov & Mirin, 2008). We determined the bound-
aries of phytocoenoses, the species composition of
vascular plants and mosses, the projective cover by
species, their vitality, and the level of groundwater.
Scientific names of plant species are given accord-
ing to the Plant List (2013).

We collected peat samples from one deposit
remaining after fires that is located 20 m from the
shore of lake Krugloe. Drilling of the deposit to
the mineral horizon was conducted using a Hiller
drill. Peat samples were collected every 10 cm.
The identification of the species composition of
the plant remnants and the determination of their
percentage ratio in peat samples were carried out
using a microscope (Kats et al., 1977). Unfortu-
nately, we could not get peat samples from other
deposits because of the widespread occurrence of
seasonal frozen soil.

In addition, for the first time, we used the
data of nine-year monitoring of re-vegetation of
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a mesotrophic dwarf shrub-Sphagnum bog in the
south of the Middle Amur Lowland in the area of
the settlement of Kiya (47.89° N, 135.65° E). The
description of this object and the methods for as-
sessing the phytomass dynamics during the initial
phase of post-pyrogenic recovery were published
in Kopoteva & Kuptsova (2016a).

Results
All sites of the Petrovskaya Pad’ and adja-
cent territories were examined in detail during
the expedition from 08 to 14 June 2009. Through-
out most of the area the lack of water bodies and
the degradation of wetlands were observed. The
existing watercourses were experiencing a sig-
nificant decrease in water level and were drying
up. For example, the lakes of Petrovskaya Pad’,
Lake Krugloe, the lake in Petrunkin Sad, River
Rassoshina, tributaries of River Petrovskaya have
completely dried up. By the time of the survey,
Petrovskaya Pad’ was a plain area with hollows
from former watercourses and dried-up oxbow
lakes. It looked like a bare, drained, virtually life-

less, monotonous landscape.
Table 1 shows the species composition of de-
scribed phytocoenoses that dominate there. It has

extremely low projective cover (PC) of herbaceous
plant species (e.g. plot 7: 48.44916 N 133.62972
E, and plot 18: 48.74861 N 133.37972 E). It is not
typical for grass ecosystems of the Middle Amur
Lowland (Kopoteva, 1993). We observed a low vi-
tality of all species, apart from the dominant ones.
The species diversity in the meadow phytocoeno-
ses was significantly depleted (e.g. plot 3, ground-
water level (GWL) at -45 cm). The former quaking
mires (e.g., in the mire Molchanikha, east of the
village of Nayfeld), severely burnt, had indicators
of the recent fires and are characterised by areas
covered by Carex pseudocuraica F. Schmidt, and
Comarum palustre L. lied directly on the frozen
soil (plot 20). The GWL measured in these former
mires was 30—40 cm below the surface. The height
of the burnt Comarum palustre individuals did not
exceed 10-15 cm. We noted a very low recovering
of dominant plants and the introduction of non-typ-
ical species: Epilobium angustifolium L., Galium
boreale L., Artemisia sp. In the central part of the
Petrovskaya Pad’ (near the Petrovskaya Sopka),
we found areas of former bogs with burnt psychro-
philic dwarf shrubs and remnants of Sphagnum
hummocks. The projective cover of vascular plants
(Carex sp.) did not exceed 10—20%.

Table 1. Composition and distribution of species and ecological characteristics of phytocoenoses in state of pyrogenic subclimax

Projective cover (PC) at sampling plots, %| Species indices according to
Speci 1-3, 8-11, Ramensky’s ecological scales
pecies 14,16, 17, 4-7,19,[13, 15, 18, 12,20, 26 (Seledets, 2011)
23-25% 21 19,22 humidity trophicity

Anemonidium dichotomum A. Love & D. Love 1 57-89 7-14
Artemisia sp. 1 — —
Calamagrostis epigeios (L.) Roth. 1 45-80 6-15
C. langsdorffii (Link) Trin. 20 10-25 54-97 4-15
C. stricta (Timm) Koeler 1 1 61-105 3-15
Carex appendiculata (Trautv.et Mey.) Kuk. 3 7 61-99 614
C. lasiocarpa Ehrh. 2 10-20 61-104 4-13
C. meyeriana Kunth. 5 58-100 5-12
C. pseudocuraica F. Schmidt 15-30 5 15 66-101 6—-14
C. schmidttii Meinsh. 5 56-97 5-14
Caltha palustris var. membranacea Turcz. 1 1 63-85 8—11
Comarum palustre L. 3-5 30-60 61-102 4-13
Epilobium angustifolium L. 1 52-94 3-13
Equisetum palustre L. 1 59-100 4-15
Galium boreale L. 1 50-94 6—15
Iris laevigata Fisch. 1 63-104 4-13
Lysimachia thyrsiflora L. 1 61-104 5-14
Pedicularis grandiflora Fisch. 1 67-73 5-6
Ranunculus japonicus Thunb. 1 58-94 813
Salix myrtilloides L. 3 5 61-98 4-13
Spiraea salicifolia L. 1 52-94 4-14
Thalictrum amurense Maxim. | 60-75 9-11
PC of phytocoenosis 20-30 3040 | 20-30 50-60

Note: *The descriptions were made in early June when many summer herbaceous species had not yet appeared.
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All these phytocoenoses are in the stage of the
pyrogenic subclimax of the ecosystems. In other
words, they are long-term communities supported
by recurring fires (Neshataev, 2013).

An analysis of the trophic index of species
(Table 1) shows that almost all the plants currently
growing there can withstand very poor acidic soils.
Species predominant here are oligomesotrophytes
and ortho-mesotrophytes (Seledets, 2011). These
species are indicators of soils forming under wet-
land phytocoenoses.

Throughout the entire plain area of Petro-
vskaya Pad’, there is the unification of the veg-
etation cover described at the time by Vasiliev
(1937) and Kurentsova (1967) as a multiplex
landscape complex. In the second half of the
1960s, Kurentsova & Opritova (1975) described
the replacement of Sphagnum open larch forests
by dwarf birch thickets («yerniki») as a result
of recurring fires. By the time of our survey, the
vegetation cover on 2/3 of the area belonged to
the meadow type and was dominated by Cala-
magrostis langsdorffii with a projective cover of
20-30%, in some places 10-20% (Fig. 2). The
rest of the open soil surface of meadows and
fens, which is not occupied by vascular plants,
is abundantly covered with fine brown mosses
that serve as indicators of pyrogenic disorders:
Ceratodon purpureus (Hedw.) Brid. and Cyn-
odontium strumiferum (Hedw.) Lindb. Low
hypsometric levels, such as hollows of former
watercourses and dried-up oxbow lakes, are
also occupied by fens with a very low projec-
tive cover. Some part of the typical species of
the mires (e.g. Caltha palustris var. membrana-
cea Turcz., Equisetum palustre L., Iris laevigata
Fisch., Lysimachia thyrsiflora L.) have already
disappeared. The rest of the species had a greatly
reduced vitality. In some places, the surface of
fens burnt up to ash-filled saucer-shaped depres-
sions of up to 10 cm deep and 2-3 m in diameter
with characteristic red traces of recent fires (Fig.
2). A complete absence of litter and dry grass
typical for undisturbed grass mires of this region
was also observed (Titlyanova et al., 1988).

The results of botanical analysis showed the
presence of remnants of Sphagnum magellanicum
(5%) and Drepanocladus sp. (20%), as well as Eri-
ophorum sp. (15%), shrub bark (Chamaedaphne
caliculata (L.) Moench and Salix myrtilloides) and
bark of Larix gmelinii (Rupr.) Kuzen. at a depth
of 40-50 cm and lower in the samples from de-
posits of Carex-dominated fens (plot 18) located
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near Lake Krugloe (Fig. 3). Peat of 60—80 cm thick
near the base of the deposit is composed mainly of
Hypnales mosses such as Meesia triquetra (L. ex
Jolycl.) Angstrom and Drepanocladus sp. with a
little admixture of Sphagnum magellanicum. This
confirms that a mire developing processes charac-
teristic for the Middle Amur Lowland unaffected
by human activity prevailed here in the past. At a
depth of 40-50 cm of the peat deposit, charcoal
particles as traces (indicators) of past fires were
observed. Alluvium (quartz) was found at the base
of the peat deposit.

Discussion

The studies show that the amount of carbon
stored in mineral soils is several times lower than
in waterlogged soils, and it is an order of magni-
tude lower than in the mires (Minaeva et al., 2008).
Mire and wetland habitats have much larger car-
bon reserves due to the presence of peat deposits.
They function as a long-term reservoir of atmo-
spheric carbon. That is what determines the main
biospheric function of the mires.

Herbal ecosystems of the Middle Amur
Lowland are highly productive and get burned
quite often. Due to the very large above-ground
and underground production, they have a peaty
horizon of up to 30—40 cm and a thick litter
of up to 10 cm. The average annual stock of
dried grass is 290 g/m?, the litter is 530 g/m?
(Titlyanova et al., 1988). The litter and dried
grass recover within 2 years after the fire. Hav-
ing lost them, the bare soil is exposed to deeper
freezing at the conditions of severe winters in
the Amur region. When measuring ground wa-
ter levels during the expedition, in most places
we found seasonal frozen soil at a depth of 5-10
cm from the surface.

i

Fig. 2

. Burnt grass fen, after the fire impact in May 2009.


http://www.theplantlist.org/tpl1.1/record/kew-322030

Nature Conservation Research. 3anoseonasn nayxa 2019. 4(Suppl.1): 35—44

https://dx.doi.org/10.24189/ncr.2019.034

50

100 50

2 20 50 20
ju )

2 2 2
it 17 iyl

15 +

XRXHXXXXX
P T R R

30 o

XXX

X2

%%
%

IR T W T TR R T N BN T

XX
<D
XS

KX
%
3%

45 -

(X

60 -

75

90

Depth, cm i

2 10 20 50 20 5 20 100 20 50 100
1 uui Juul gl ol el 4 ol il o gt

—

. . . N -
PRI P K P & N S & K g P - @ & > «
S O & N S ¢ ¢ NSNS D0 o @ & N
v Q\\Ggi@ 0%\\'6%& \%*\\Q *‘S\\\Q 5 45@ \ﬂ\@ ¢ N § © 3 Q\\é & S C}Q’Q'\% fb‘}'bb m\‘\&\ $° %Q,“\\‘(\ & @ ¢ z%@%@\n
® & ot €& e SN W N A X IR NarS
& Fa e @ & & & J N o &
§ FEE T o ¢ s W o &
& P & & $
c}{b &) (;Q\ 5§‘\ 'b\b
o §
Y 5
Arboreal Non-arboreal plant macrofossils °© Mosses
plant
macrofossil
- Trees and shrubs; MDMH shrubs; - Herbs; Sph 3 Green

Fig. 3. Botanical composition of peat deposits of Carex fen in the vicinity of lake Krugloe.

Mesotrophic dwarf shrub-sphagnum larch-
woods, the vegetation cover of which was de-
scribed by Kurentsova (1967), in most cases have a
peat deposit thickness of 50—-80 cm here (Prozorov,
1985). They often burn as well, which is the topic
of many publications. The deposits are composed
mainly of fen and transitional peats. In particular,
the peat of two-meter-deep deposit sampled in the
Bastak reserve to the north of Petrovskaya Pad’
is composed mainly of dwarf shrub-herbaceous
lowland peat with admixture of Sphagnum mosses
(Kopoteva, 2011). These mires have a much more
complex structure than fens due to the symbio-
sis between Sphagnum mosses and psychrophilic
shrubs. The unique structure of the vegetation cov-
er of these mires can be preserved for a long pe-
riod of time, since they are subclimax ecosystems
(Popov, 2000). Under the continuous loose cover
of living Sphagnum mosses (5—7 cm), an acrotelm
of 30-35 cm thickness is located. It is an aerated
horizon where the main processes of organic de-
composition take place and peat formation begins.

In the course of the post-pyrogenic restora-
tion of vegetation on mesotrophic mires, herba-
ceous plants and dwarf shrubs are restored in the
first place. As shown in the mires in the basin of
the river Kiya, the restoration of sphagnum mosses
under favorable humidification conditions begins
only in the sixth year (Kopoteva & Kuptsova,
2016b). Moreover, the process is affected by the
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succession of brown mosses, especially those of
the genus Polytrichum. The latter were able to re-
place Sphagnum, displacing them for a while from
previous habitats in areas undisturbed by fire. (Ko-
poteva, 2019). But according to our observations,
the duration of Polytrichum succession is relative-
ly short in contrast to the meso-oligotrophic hydro-
series after the post-pyrogenic recovery of mires
dominated by Sphagna (Popov, 2000). An oligo-
trophic Sphagnum cover is generally a cyclic suc-
cession that can exist for centuries (Kats, 1934).
Fires do not only destroy the living moss cover,
but also disturb the structure of the acrotelm. Our
observations show that its recovery takes a much
longer time than that of the structure of the aboveg-
round phytomass. Fig. 4 shows the dynamics of the
Sphagnum moss mortmass (without roots of vas-
cular plants) in an acrotelm after the 2008 fire (Ko-
poteva & Kuptsova, 2016a). An acrotelm of the
bog area undisturbed by fire is mainly represented
by a fraction of poorly decomposed tirr that consist
of moss stems with admixture of peat. In the burnt
area, the upper part of the acrotelm was destroyed
by the fire. The soil there was represented by peat
and more decomposed tirr (fragments of Sphag-
num stems and branches of a darker colour). The
average density of these three fractions over the
years of research in the non-burnt area was 1.5-2
times lower (2563.3 + 128.2 g/m?) than that on the
burnt one (4847 + 335.4 g/m?).
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Previously, we estimated the burnt Sphagnum
mortmass (of low decomposition degree in the ho-
rizon of 0-20 cm) at 777 + 82 g/m? taking into ac-
count the mosaic pattern of the burning (Kopoteva
& Kuptsova, 2016 a). Comparing the difference
of the values of this fraction in 2012 with the un-
disturbed and burnt parts of the mire, we obtain a
similar value of 831.5 + 141.2 g/m>.

The dynamics of the structure of the acrotelm
on the undisturbed area is weakly expressed. In
spring 2014, a fire did not touch the areas that
were left unburnt in 2008. A reduction in the in-
flow of the tirr of a low degree of decomposition
in 2017 can be explained by a rapid expansion
of Polytrichum strictum that increased after the
fire (Kopoteva, 2019). After 2014, the peat mass
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increased in samples from the burnt area. This is
most likely due to an increase in the mosaicity
of microtopography after the catastrophic fire in
2008. However, as we can see, due to the state
of the acrotelm structure in 2017, the process of
its complete restoration would take a long time.
It largely depends on the production of restored
Sphagnum mosses.

Botanical analysis of peat acrotelm of the
burnt area in 2012-2013 showed that it consists
of Sphagnum remnants and dwarf shrubs (20—
60%), as well as small bryophytes (15-20%) and
a small amount of Eriophorum. The further analy-
sis showed an increasing number of remnants of
dwarf shrubs, brown mosses and Eriophorum. The
degree of peat decomposition was increasing.
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An analysis of the peat deposit stratigraphy at
the Petrovskaya Pad’ provides evidence that the di-
rection of change of bog vegetation in the process
of changes in the hydrological regime is typical of
the Middle Amur Lowland. It is very likely that
the formation of the mire has begun in the sub-
atlantic period of the Holocene (Neishtadt, 1957;
Khotinsky, 1977). The formation of peat-forming
mires on the territory of Petrovskaya Pad’ has be-
gun after the cessation of the flood regime, which
is evidenced by the presence of alluvium (quartz)
and the change of priority in the composition of the
vegetation from hydrophytes to hygrophytes. This
is a classic change of an overgrown reservoir with
a moss (in this case, Hypnum) mire.

The presence of the remnants of Sphagnum
mosses, dwarf shrubs and larch bark in peat indi-
cates the existence of mesotrophic shrub-Sphag-
num larchwood at a certain stage of the mire-form-
ing process. Mires of this type can be found in the
environment of grassy ecosystems, which is con-
firmed by the data of Kurentsova (1967). We did
not see them during the geobotanical survey of the
modern vegetation cover of the Petrovskaya Pad’.

Conclusions

Thus, as a result of uncontrolled annual burning
on the territory between the rivers Bira-In, In-Amur,
a special dynamic state of ecosystems was formed. It
is an example of a pyrogenic subclimax or a complex
of secondary permanent associations developed as a
result of recurring fires (Neshataev, 2013).

Moss-dominated ecosystems that are capable
of taking up and storing large amounts of carbon
have completely disappeared and probably will
not recover. Their biodiversity has significantly de-
creased. With the disappearance of shrub-Sphag-
num peat-forming ecosystems, the habitats of the
species listed in the Red Data Book of the Jewish
Autonomous Region (2006) have been greatly re-
duced in size. It concerns, for instance, the follow-
ing species: Pogonia japonica Rchb.f., Spiranthes
sinensis (Pers.) Ames, and other hygrophytes such
as Parnassia palustris L., Menyanthes trifoliata L.,
Vaccinium microcarpum (Turcz. Ex Rupr.) Schm-
alh., and Vaccinium oxycoccos L., Comarum palus-
tre, Lobelia sessilifolia Lamb. All species except the
last one are medicinal plants (Rubtsova, 2017). The
elimination of wetlands as well drying of fens and
bogs on the territory of Petrovskaya Pad’ led to a
reduction in the number of species of wild animals
and the destruction of places suitable for nesting of
Ciconia boyciana Swinhoe, 1873. They are the wet-
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lands that influence the formation of climatic condi-
tions in most of the region. They accumulate and
store fresh water, maintain the level of groundwater,
return oxygen to the atmosphere, provide the River
Amur with clean water from the waterlogged flood-
plain. It is enough to say that only from the territory
of the Jewish Autonomous Region some 5000 me-
dium and small rivers supply clean water directly or
through large tributaries into the River Amur. It is
not an accident that the wetlands of the South of the
Russian Far East, including the Jewish Autonomous
Region, are in the Ramsar List of Wetlands of Inter-
national Importance that contains only 35 sites from
Russia. Ramsar Wetlands are those that need special
protection and conservation.

In 2013, in the River Amur valley there was a
flood which caused an enormous economic dam-
age, but, according to local ecologists, it «revived
the environment» of the Petrovskaya Pad’. The
flooding brought high amounts of water to this
dried-up territory, the area became saturated with
water, and it began to gradually come to life, re-
turning its former ecological value. According to
the locals, the quaking mires where they used to
harvest Comarum palustre began to recover. How-
ever, the restoration of the mires here is possible
only if the control is established over the annual
agricultural burning. The problem is that the burn-
ing is still turning into catastrophic fires destroying
remnants of peat deposits throughout the territory
of the Petrovskaya Pad’.
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B nocnemaue necsrmierus o neprudepuu 3armoBeqarka bacrak B ypountie [TeTpoBckast maib CIIOKIIACH TsDKEIast
MMUPOTeHHAast 0OCTAHOBKA, YIPOXKAIOIIAS TEPPUTOPHH 3aroBeJHAKA. [1o MarepuaiamMm reo00TaHHYECKOro 00cIeno-
Banus [leTpoBckoil maau, clienanHoro B xoue coBMectHo skcnenuuuu B 2009 1., gaeTcsi olleHKa COBPEMEHHOTO
COCTOSIHUSI PACTUTEIBHOIO MMOKPOBA U MOCTIUPOreHHbIX 3MeHeHud. B Hactosiiee BpeMms 3ToT pailon CpenHe-
aMypCKOM HU3MEHHOCTH SIBJISIETCS SIPKHM MPUMEPOM JIeTPaJallii BOAHO-0010THEIX yroauid (BBY) B pesynbra-
T€ MHOTOKPATHOTO BO3/ICHCTBUSI ITaJI0B, MpUMEHsronmxcs B [Ipuamypbe HaceneHreM U pabOTHHUKAMU CEIILCKOTO
x03s1iicTBa. OTMEYEHO MIMPOKOE PACIIPOCTPAHEHUE TIPOIECcCca KCePU3allii PACTHTEIILHOCTH TPABSHBIX OOJOT M3-
3a PE3KOIr0 CHUKEHMsI YPOBHSI TPYHTOBBIX BoA. [IpoaHanu3upoBaHbl Marepuaibl NPeIblIyIuX Uccie oBaTenei,
KOTOpBIC MIPUBEIU K BBIBOJY, YTO U3 PACTUTEIBHOTO MOKPOBA TEPPUTOPHUU TOJHOCTHIO MCYE3IH ME30TPO(HEIC
KyCTapHUYKOBO-C(parHOBEIC O0I0Ta, paHee onuchiBapmmecs . O. Kypennosoid. X nerpamanus oObsCHICTCS aB-
TOpaMH MTOCTOSTHHO JICHCTBYIOMINM MHUPOTeHHBIM (pakTopoM. BriepBbie IPUBOISITCS JaHHBIC JMHAMUAKU CTPYKTYPBI
aKpoTeIIbMa B MOCTIHPOTCHHBIN MEPUOJ, MOTYYCHHBIC B XO/IE JCBATHICTHETO MOHUTOPUHTA. [ITy0OKHe m3MeHe-
HUS B CTPYKTYPE aKpOTEIbMa PUBOJIAT K TOMY, YTO BOCCTAHOBIICHHE ME30TPO(HBIX OOJIOT 3aHUMAECT JCCATKH JICT.
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