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Abstract⎯We provide a short review of the development history of the Far East and the first sampling plots
initiated in various forest formations by A.G. Petrovich, a pioneer in forest studies of Primorye, right after its
incorporation in 1870–1871. The sampling plots reflect the composition and productivity of typical forest
sites, and thus could be used as etalons of intact forests. Protected areas in forests of the Far East should
become the monitoring basis of forest-forming processes under natural and human-induced changes. The
authors recommend organizing the growth plots in undisturbed and secondary forests there.
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The Lesovedenie journal (No. 5, 2015) published
discussion articles by O. Smirnova et al. and AA Tish-
kov devoted to the biodiversity of forests in European
Russia and the search for ways to restore it. The prob-
lems touched upon in them are very relevant for the for-
ests of the Far East, which have been formed in other
climatic conditions and have other historical dynamics,
including those influenced by human activity.

By the time the Far East was annexed into Russian
possessions (1858–1860), this vast territory was
largely covered by forests that differed in composi-
tion of tree species from the forests of the central part
of Russia. The aboriginal population, according to
the testimony of the first researcher of the forests of
the Amur River region, A.F. Budishchev (1898,
pp. 28), was small: “of all local residents, there are
hardly more than 10000 people of both sexes.”

The peoples who lived in Primorye and the Amur
River region were engaged in gathering, hunting, and
fishing. They used wood for their own needs in a very
small amount. Only a small number of people who
lived in the lower reaches of the Amur River used the
forest for construction. The rest of the population even
in winter lived in yurts of birchbark or covered with
peeled bark. Although the local population widely
used wood products in everyday life, making house-
hold utensils, tools, and vehicles, and using wood for
fuel, its impact on the forest was insignificant and was
observed only near dwellings (camps) and nomad
paths, which in the summer were rivers. Some small
ethnic groups from birth to death were inextricably
linked with the forest, finding shelter, food, and med-
icine in it. Foci of aboriginal population residence

were confined to the valleys of large rivers (Khor,
Bikin, Iman, Samarga, etc.), and also located along
the Amur River.

More detailed information on the use of different
types of trees and forest gifts by the indigenous peoples
of the Far East can be found in the work of A.S. Shein-
gauz (1971), who summarized the materials published
on this matter and calculated the approximate volumes
of wood used. According to his calculations, the annual
wood consumption in the entire Far East by the middle
of the 17th century was about 300000 m3, and it stayed
at this level until the middle of the 19th century.

The animism of most indigenous peoples required
strict adherence to certain norms of behavior in nature
and a careful attitude to plants and animals, which
undoubtedly contributed to the preservation of forests
and biological diversity. However, the influence of
man on forests was different in different parts of this
vast territory and in different historical periods. The
annexed territory, according to historians, was a kind
of center of ancient cultures; moreover, A.P. Oklad-
nikov put forward a hypothesis that this territory could
be a part of the area where human development was
taking place (History …, 1989). In the Neolithic, the
massive population of the territory of Primorye by
ancient men took place, with the active development
of the seacoast and river valleys, where long-term
dwellings were built, which testifies to the settled way
of life of their inhabitants. The economic basis for the
settled life of the tribes that lived in Primorye and in
the Amur River basin was fishing. However, the pres-
ence of tools such as hoes, hand stones, and pestles in
the inventory of these tribes allowed the hypothesis of
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the emergence of agriculture here in the 3rd millen-
nium B.C.

In the second half of the 1st millennium B.C., the
wide distribution of products from iron begins and the
further development of agriculture and cattle breeding
takes place, leading to a significant increase in human
exposure to vegetation. For example, in the Southern
Primorye, in the area from Lake Khanka to the sea
coast, there were settlements, the inhabitants of
which, along with collecting, engaged in farming and
cattle breeding (Primorsky Krai …, 1997).

The forest vegetation experienced the strongest
human impact in the south of the Far East during the
time of the Bohai kingdom (7th–9th centuries), which
occupied the basin of the Ussuri River, middle and
lower Amur, sea coast to the south of the mouth of the
Amur River, part of northeast China, and North
Korea (Shavkunov, 1968), and the successor state of
the Jurchen (12–13 centuries). The remains of ancient
settlements, in many cases already overgrown with for-
ests, have been preserved to the present day in the
southern and even northern parts of Primorye, as well
as in Amur oblast.

In addition to direct use by the population of wood
in everyday life (buildings, heating of dwellings, and
making utensils) and handicraft production (metal-
lurgy, pottery, glass making, making bricks, etc.),
around large settlements there were lands associated
with cultivated land and livestock, areas on which the
size of the settlement and the occupation of the settlers
depended on. According to A.P. Okladnikov (1959),
the main occupation of the inhabitants of the Bohai
state was agriculture, and, in the Jurchen time, which
came after the fall of the Bohai state, in his opinion,
agriculture was more developed than ever. The net-
work of agricultural settlements and military-adminis-
trative centers extended into the depths of the forest
and mountain regions of Primorye and even to the
Amur. The northern Jurchen tribes used to live in the
territory of the Primorye, supplying ginseng, cedar
nuts, bellows, and other vegetable and animal prod-
ucts for export from the Jin state (Vorob’ev, 1975).

First and foremost, rich f loodplain lands were
used. To develop and expand the acreage and areas
needed for cattle breeding, a slash-and-burn farming
system was used. In the time of these civilizations,
attempts were made to acclimatize some tree species
that, in the wild, are still found in Primorye in the
localities or in the areas of ancient settlements (Koma-
rov, 1917; Strogii, 1934; Kolesnikov, 1955). B.A. Ivash-
kevich (1923) believed that, under the influence of
man and the fires accompanying his activity, which
began approximately from the 6th century, there were
treeless spaces of the Prihanka plain in the place of
mixed forests with a predominance of coniferous spe-
cies, erroneously, as he considered, called steppes.
According to the conclusion of botanist N.V. Ship-
chinsky (1955), a member of the expedition to the

South Ussuri region in 1913, to whom V.L. Komarov
instructed to understand the nature of the vegetation
in this territory, “there were no and are no real steppes
in the Southern Primorye” (p. 53), and the appearance
of this formerly forest area was formed under the influ-
ence of ancient settlers; he showed how mixed forests in
southwestern Primorye degraded to meadows of three
types, in which trees and shrubs no longer participated,
under the influence of deforestation factors.

G.E. Kurentsova (1962), the author of a number of
articles and a monographic work on the vegetation of
the Prikhanka plain, believed that the ancient popula-
tion, whose traces of activity are present in this terri-
tory, could not change the natural forest-steppe nature
of the vegetation, although it seems to us that agricul-
tural activity could contribute to the strengthening of
its gradualization. Secondary deciduous forests with a
predominance of oak, widespread in this area at pres-
ent, can be considered as heirs of the native forest veg-
etation, which gradually occupied abandoned land
after the fall of ancient states. The high fire danger of
this forest formation associated with the annual accu-
mulation of a thick leaf litter, as well as the peculiarity
of the climate of this territory, led to frequent forest
fires, which prevented the restoration of native vegeta-
tion (Man’ko, 2011).

Forest fires, which usually accompanied economic
activities, have at all times influenced forests not only in
the Prikhanka plain, but also in large areas. For exam-
ple, B.P. Kolesnikov (1938) assumed that the unique
belt of xermesophilic oak forests that stretched along
the coast of the Sea of Japan and was represented by
secondary postfire forests perhaps was formed as far
back as in the era of the Bohai kingdom. In general, he
believed that the periodic destruction and restoration of
the natural vegetation cover, which occurred in histori-
cal times, strengthened its diversity and mosaicism,
which was primarily due to zonal and regional factors
(Kolesnikov, 1955).

In addition, the complex ethnic composition of the
population in eastern Asia led to frequent wars, which
were accompanied by fires, which inevitably affected
the forest vegetation.

With the fall of the state of the Jurchens as a result
of the invasion of the Mongols, which destroyed its
cities and settlements, the territory of the Amur River
region before the arrival of the Russians was occupied
mainly by a few aboriginal tribes scattered over a vast
territory.

With regard to the low forest cover of the territory
of the Amur Region, lying between the Zeya and
Bureya rivers, S.I. Korzhinsky (1892) suggested that
forests here used to be more common, but then they
were destroyed by the native agricultural population
“who lived in this region from time immemorial.”
This opinion was also supported by M.F. Korotkii
(1912), which brings additional arguments in his favor.
He associated the sparsely forested nature of this terri-
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tory with the constant negative influence of the fires,
and not with the peculiarities of the soil–climatic con-
ditions. On the territory of the region there are remains
of ancient settlements of the Daurian type, as well as
burial mounds and burial grounds, the dates of which
have not yet been established.

Thus, the vegetation cover of the Amur River
region at the time of its accession to Russian posses-
sions was inhomogeneous in terms of the degree of
anthropogenic impact on it in past historical epochs.
The least influence of man was exposed to forests in
mountainous areas, remote from the centers of agri-
culture and civilization.

In 1859, on the initiative of the Governor General
of Eastern Siberia, N.N. Muraviev, a special forest-
management party was sent to the Far East with the
highest permission to get information about the forests
near the shores of the Eastern Ocean and the Amur
River and its tributaries (Century …, 1898). The main
task assigned to the party was, first of all, in the alloca-
tion of forests suitable for shipbuilding. The forest-
management party was headed by Staff Captain of the
Foresters’ Corps A.F. Budishev; it included reserve
topographer M.M. Lubenskii and class topographers
A.G. Petrovich and A.I. Korzun. The studies of the
party covered the entire Amur River region along the
entire system of its rivers and their watersheds and
received extensive and diverse material, valuable not
only for the knowledge of forests, but also for the over-
all geographic characteristics of the adjoining region.
In addition to their general description, for the first
time in the region, forestry-taxation methods (laying
sampling plots and the selection of model trees, based
on which the age and the growth of tree species and
their quality were established) were used in the route
research of forests. As a result, the party examined
6962000 dessiatines: Budishchev, 2790000; Lyube-
nskii, 2517725; Korzun, 746 875; and Petrovich,
907400 dessiatines. The cost of examining one dessi-
atine was only 0.07 kopecks. In addition, Budishchev
compiled a map of the southern part of the Far East on
a scale of 5 versts per inch, in which the Amur valley
with the Ussuri tributary and the southern regions of
Primorye is depicted in detail. The dashed line shows
the boundaries of forests and reliably assesses the role
of forest areas in individual areas (Starikov, 1964).

The works of the forest party, as was mentioned in
the preface to the collection published on the basis of
the results of its work, in addition to scientific interest,
represent a rich material for forestry in the Amur River
region and can serve as valuable guidance in the start
of forest management in this region and its settlement.
Unfortunately, the sampling plots laid by the forest-
management party have not yet been found. Only in a
few number of essays, Budishev, in addition to the
general results of studying the composition and state of
forests, cited information based on materials from

more detailed studies (Collection …, 1898, pp. 112–
119, 383–394).

For example, when characterizing forests in the
vicinity of the Imperatorskaya Gavan, based on the
results of studying 12 sampling plots, he reported on the
composition, stock, average age, average growth, and
density of the stands. The evaluation of the forests near
Nikolaevsk was based on the materials of 27 sampling
plots of the size of a half-dessiatine with the selection of
model trees “divided by size into classes.” According to
him, the average age (of the dominant trees) in primor-
dial plantations of spruce and larch varied between 130
and 190 years, and there were trees of other ages. Less
common were forest stands in which trees predomi-
nated of 80–100–120 years of age, while “in more or
less abundance” there were trees under the age of
250 years. That is, there was talk of natural unevenly
aged forests that are at different stages of age dynamics.
Secondary forests, where the stand was burnt or com-
pletely cut down, were, according to Budishchev,
almost of the same age (Collection …, 1898, pp. 112–
119). The age difference (with the predominance of
trees in the older age) was also characteristic of the
south-facing mixed multi-tree forests in the vicinity of
Vladivostok, which is also established on the material of
sampling plots (Collection …, 1898, p. 295).

After the unexpected death of Budishchev, work on
the allocation of ship forests in the province was
entrusted to A.G. Petrovich (Man’ko, 2011). In one of
his reports, a table with a characteristic of 34 sampling
plots laid by him in 1870–1871 in various areas of the
region and in different forest formations was found
(RGIA DV1, f. 1, op. 1, d. 521, p. 2). Since his main
task was to allocate the timber woods and forests suit-
able for shipbuilding, the sampling plots were to char-
acterize the typical forest areas without any traces of
anthropogenic impact. Of the sampling plots laid by
Petrovich, we selected 12 to characterize the natural
stands belonging to different forest formations, believ-
ing that they characterized the pristine forests, by
which we mean the natural forest areas unchanged
throughout the life of the main forest formator
(Man’ko, 2001). However, among the sampling plots
of Petrovich, there were two, judging by the composi-
tion of the stand, related to the secondary forests. In
one case, the oak was dominant in the thin-sized stand
(the largest class of thickness was 15–19; the average
age was 120 years) and the birch was black; in the
other, the linden dominated and oak, maple, cork tree
and aspen took part, the presence of which most likely
indicated the postfire origin of the stand.

In a report of April 28, 1871, Petrovich reported to
the military governor that he was presenting a list of
sampling plots “calculated by me in the Zausuriysk
Territory in addition to the forest descriptions of this
land drawn up in 1866 by Lieutenant Colonel Budish-

1 Russian State Historical Archive of the Far East (Vladivostok).
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chev and in 1869 by me …”. According to him, the
present state of forests and those stocks that can be dis-
posed of when the correct economy is carried out in
them are seen from the list.

This very valuable discovery in science allows us to
obtain documentary evidence of the composition and
condition of some forest areas almost 150 years ago
and information on the taxation indicators of stands.

All the sampling plots of Petrovich had the size of a
quarter of a dessiatine. They were used to estimate the
thickness of the tree species; stock was determined for
the model trees (unfortunately, it was not distin-
guished by species, but given in total in cubic feet); and
the prevailing age and average and current yield of the
stand were specified, as well as an approximate yield
with one dessiatine of timber and factory logs in
pieces, as well as firewood in cubic feet. The thickness
of the trees is given according to the following steps
(classes): 5–9, 10–14, 15–19, 20–24, 25–29, 30–34,
and 35–39, but the unit of measurement is not indi-
cated—either vershoks or inches. There were no
thicker trees on sampling plots. Also, it is not specified
what was meant by the thickness: diameter or circum-
ference. According to the first Russian textbook on
forest taxation by A.L. Rudzkoy (1880), trees are
counted in thickness in vershoks, and it is noted that
Russian taxators often resort to measuring the circum-
ference; less often, measurements were made in
inches. What is measured on the sampling plots of
Petrovich (circle or diameter) remains unknown; the
lack of information about the average diameter and
stock for each tree species does not allow one to con-
fidently answer this question. We are inclined to the
fact that Petrovich measured the diameter of trees on
sampling plots in inches.

Unfortunately, the characteristics of sampling plots
(their numbering is given according to Petrovich) does
not contain information about the lower tiers of plan-
tations or features of the site of occurrence, and their
geographical location is not specific. The calculations
of the stands by Petrovich are given in Table 1. They
allow us to determine the composition of the stands
according to the number of trees. The names of tree
species are given as they were given by the author.
Sometimes they were refined according to the list of
Budishchev (Collection …, 1898, appendix, pp. 1–49),
which he compiled in 1861, but there was still no nee-
dle fir, taken by foresters for spruce at that time. Table
2 shows the total stock, average and current yields of
wood in cubic feet, the approximate number of timber
and factory logs, and the stock of firewood as calcu-
lated by Petrovich.

As can be seen from Tables 1 and 2, the character-
ized stands differed in composition, stock, and com-
modity values   of wood. An analysis of the distribu-
tion of trees on the thickness indicates that the stands
were formed by trees of different ages and were at dif-
ferent stages of age dynamics. The “dominant age” in

most sites was 80–90 years, and it was lower only in
some areas: for example, on two sampling plots with
the participation of pine (according to the modern
nomenclature, omatsu) it was 70 years, and in a stand
with a predominance of oak it was 50 years. On four
trial plots (3, 29, 30, and 33) two generations were rep-
resented in the stand, young and old; the dominant
age of the old generation reached 160–170 years.

Cedar-deciduous forests (sampling plots 29 and 30)
were characterized by multibreed and the presence of
two generations of Korean cedar; the dominant age of
the older generation was estimated at 170 years. Sam-
pling plots can be considered typical, since the total
proportion of cedar, as was established by the investiga-
tions of Budishev and later works, in these forests usu-
ally does not exceed 40–50% in stock. The positions of
cedar in the stand were stable, as is evidenced by its
presence in thin-sized steps of thickness. The largest
stock was recorded for these forests, 19 750 ft3, on a des-
siatine (513 m3 per ha–1, Table 2, sampling plot 29).

Black-spruce broadleaf forests, common in South-
ern Primorye, were composed of many tree species.
Their characteristic feature (sampling plot 13) be con-
sidered the predominance of needle fir and the pres-
ence of heartleaf hornbeam, often dominant in the
lower canopy of the stand. The age of the dominant
generation of fir was 100 years. At sampling plot 3,
where the needle fir predominated and cedar partici-
pated, attention was paid to the presence of two age
generations at the age of 80 and 170 years, and conif-
erous species in the thin-sized part of the stand
accounted for almost 50% of the trees, which indi-
cated their stable positions. Judging by the sampling
plots, in the forests of the Muravyov-Amursky Penin-
sula (the vicinity of Vladivostok) and on the western
shore of Amur Bay, coniferous fir was the most com-
mon, which is undoubtedly associated with zonal con-
ditions—at the latitude of Vladivostok and to the
south, in coniferous–broadleaved forests, the prevail-
ing species at the stages of their maturity and overma-
turity was fir. This was evidenced by later studies by
reserve forester M.I. Pyastushkevich, who in 1886
noted the domination of fir over the cedar in forests on
the western shore of the Amur Bay and in the moun-
tains (Man’ko, 2011).

Even with a quick look at the trial plots, the wide
distribution of the Mongolian oak attracts attention—
of 34 sampling plots, it was encountered on 23 in the
composition of cedar and black-fir–broad-leaved,
pine, and (more rarely) in spruce-broadleaved forests;
oak was absent in typically valley habitats. In habitats
fresh in terms of humidification, mixed stands usually
grow in which oak, Manchurian ash and elm, often
walnut, and cork tree participated (sampling plots 15
and 22). In some areas the oak prevailed. Even only on
the basis of the sampling plots of Petrovich, we can
conclude that the oak forests, which are now wide-
spread in the most developed areas of Primorye, have
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appeared on the site of more complex forests and are
secondary in origin.

Pine forests, formed by omatsu, were common in
the vicinity of Lake Khanka and farther south. The
dominant age of the stands is 70–90 years (sampling
plots 19 and 20). At sampling plot 21, where linden and
oak prevailed and pine accounted for about 22%, it is
130 years.

In the valley forests, the stands were at different
stages of succession shifts. At sampling plot 33 from
the first willow–poplar tree stand, there remained sin-
gle large poplar trunks 160 years in age and older, and,
in the new younger generation, ash is prevalent and
elm and walnut participate and have grown in connec-
tion with the decay of the stand of bird cherry with the
participation of willow. In another area, the first settler
breeds completely disappeared from the stand (sam-
pling plot 27; the dominant age is 80 years), and elm
and maple began to predominate. These sampling
plots characterize the natural shifts occurring in forest
plantations in connection with the change in the allu-
vial regime and the attainment of the age of extinction
by the representatives of the first generation who
inhabited sand and pebble bars. The stock in the valley
forests depended on the age of the stand. It reached
270 m3 in an elm and ash forest, with spruce participa-
tion at the age of 100 years.

Sampling plots of Petrovich with the significant
participation of spruce are confined to high-flood-
plain river terraces and upland fringes, where Korean
spruce usually grows. Perhaps, in the described stands,
the Ayan spruce also participated, forming a high-alti-
tude vegetation belt in the Sikhote-Alin mountains
and descending into valleys. In a stand with a predom-
inant age of 100 years, spruce has cohabitated with elm
(sampling plot 31), and, in the second case (sampling
plot 29), two generations aged 120 and 170 years were
represented in the stand and about 50% of the trees
accounted for coniferous species (cedar, spruce, and
Khingam fir); elm, ash, linden, walnut, oak, cork tree,
and black birch (it was probably a yellow birch, for
black birch is characteristic of drier habitats) partici-
pated in the stand. The participation of white birch in
many stands may indicate the possible mineralization
of the soil surface due to some disturbances in the
stand. The shortest series of tree distribution in thick-
ness was represented in the stand with the dominance
of oak at the age of 120 years, and it ended with step
15–19 (stock of 77 m3 per ha–1); in the other case, in
the stand with the prevalence of linden and the partic-
ipation of pine, the series ended with step 20–24
(stock of 108 m3 per ha–1).

The stock in the sampling plots was generally small;
at most sites it did not exceed 300 m3 per ha–1 (Table 2).
When assessing sampling plots, the requirements for
estimating the commodity structure of the stand were
very high. As a result, the proportion of fuelwood in a
number of sampling plots reached 80 and even 90%; in

sampling plot 29 (Table 2) this indicator was slightly
higher than 6%.

CONCLUSIONS
In general, we believe that the sampling plots laid

during the first forest-management works, even
though they were not complete with the necessary
information, are of continuing scientific value and can
serve as documentary material for identifying refer-
ence areas of natural forests. This is the only reliable
information that attests to the composition and pro-
ductivity of complex multitree stands formed in cedar,
spruce, and black-birch–broad-leaved and other
mixed forests with tree species with different life-cycle
lengths and with different ecological requirements and
phytocenotic roles. All this determines the complex
dynamics of the generation change and the change in
the entire forest community, which occurs cyclically
with ecotopic conditions relatively stable in the main
indicators. In the valley ecotopes, characterized by
high dynamism, the age shifts become irreversible due
to the change in the location of the site in the f lood-
plain, accompanied by a change in the frequency of
floods (or the cessation of their effect), as well as
changes in drainage and the nature of humidification
of habitats.

Concerning the issue of whether reserves and other
categories of specially protected natural sites can be
benchmarks for biodiversity in relation to the forest
territories of the Far East, we believe that, in most of
the protected areas of the region, there are areas of
intact plant communities that need to be stocked and
put into permanent sampling plots. Permanent sam-
pling plots characterizing forest areas with continuous
natural development without strong forest destructive
factors affecting the forest formation process are espe-
cially valuable, as is shown by our studies (Man’ko
et al., 2010). Of equal scientific value, evidently, are
permanent sampling plots in areas with secondary
vegetation. In general, specially protected natural sites
should become a base for monitoring the forest-form-
ing processes currently occurring under the influence
of natural factors (years with different degrees of
humidification and heat supply and with devastating
effects of typhoons, f loods, etc.) and the direct and
indirect impact of anthropogenic activities. The mate-
rials accumulated so far on the state of the main forest
formations of the region, as well as on the biology and
ecology of the leading forest-forming trees, make it
possible to solve (upon ecological and economic
necessity) issues of restoring the biodiversity of forest
ecosystems depending on the degree of their transfor-
mation. It should be borne in mind that biodiversity in
the process of natural shifts (age, recovery-age, cen-
tury-old) undergoes constant changes; in some cases
they are characterized by cyclicity and in others they
occur irreversibly in connection with large-scale
changes in natural processes. Therefore, in our opin-
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ion it is impossible to build an ideal model for the
degree of completeness of biodiversity and the role of
individual species in such a community; it can only be
a dynamic model with a predominance of the main
long-living forest-forming species with its characteris-
tic permanent enhancement and even loss of individ-
ual species.
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