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BBE/JIEHHE

[Ipennaraemoe ydeOHOE IMOCOOHME MpeaHa3HAYEHO [JIs MCIOJIb30BaHHUS Ha
3aHATHAX 10 jauciuiuinHaM — «MHocTpaHHbIM — s3bIK», «lIpakThueckuii  Kypce
npodeCCUOHAIBHO-OPUEHTUPOBAHHOTO  TiepeBojiay M «lIpaktukym».  OtH
JUCHUIUIMHBI ~ YUTAIOTCA  CTYJCHTaM, OOydJamIuMcs Kak II0  OCHOBHOM
oOpaszoBarenpHON  TporpaMme, TakK ®  TOJYYalOIMIUM  JIOTOJHHUTEIBHYIO
kBanudukanuio «llepeBogurk B cepe npodeccrnoHaaTbHON KOMMYHHKAITIY.

JlanHoe mocoOue noMoraer (GOpMHpPOBAHUIO YMEHHUS YUTATh M TEPEBOIUTH
JUTEpaTypy MO CICAYIOIMIMM CIEUaTIbHOCTSAM: OMOJIOTHUs, reojiorus, reorpadus u
skosorusi. Kpome Toro oHo crnoco0ctByeT (HOPMUPOBAHUIO W 3aKPETUICHUIO HABBIKA
peIaKTUPOBaHUsI TEKCTOB MEPEBOJIOB, TAK HEOOXOAUMOTO TIEPEBOTUHKAM.

OTIMYUTENHHON YepTON JaHHOTO IMOCOOMS SBISETCS TO, UYTO B KadecTBe
MaTepuagoB Juisi (GOPMUPOBAHUS U 3aKpeIlJIeHUs! HaBbIKa IEPEBOJIa ¢ aHTJIIMHCKOTO
A3bIKa HAa PYCCKHM TMPEIIAratOTCsl TEKCThI -HE TOJbKO HOCUTENIEH $3blKa, HO H
aBTOpOB, uYel pOJHOW SI3bIK HE  SIBIseTCA aHriauickuMm. HeoOxomumocTthb
WCIIOJIB30BaHUsl TaKMX TEKCTOB B YUEOHOM Mpoliecce OOYCIIOBIIEHA CIOKHUBIICHCS
cutyarnue B cdepe mpodeCcCHOHAIBHOrO OOIIEHUs, KOTJa B MpodeccHoHaIbHBIX
JUCKYCCHUSIX HA aHTJIMMCKOM $I3bIKE MPUHUMAIOT Y4YacTHE MPEICTABUTEIN Pa3HBIX
CTpaH.

B yueOHoe mocoOue Takye BKIIOUEHBI MEPEBOJBI MPEIaraéMbIX TEKCTOB Ha
PYCCKHI  SI3bIK, BBINIOJHEHHBIE CTyA€HTaMM U acnupaHtamu (CapaToBCKOIO
rOCyJlapCTBEHHOTO YHHMBEPCHUTETA, CJIeTKa KOPPEKTUPOBAHHBIC aBTOpaMU IMOCOOMS.
JlaHHBIC TMEpeBOMBl MpEeIaratoTcs i HCIOJIB30BAHUS B Kauy€CTBE BO3MOXHBIX
BapUAHTOB MEPEBOJA, a HE KakK OSTaJIOHHbIE OOpasilbl, YTO OCTaBJSIET 3a COOOM
BO3MOKHOCTh CTYyJICHTaM, 3aHUMAIOIIUMCS IO TOCOOHWIO, PeJaKTUPOBATh JaHHBIC
MepeBOAbl, Ipeiaras CBOM BapuaHThl. Kpome 3TOro, BO3MOXHO HCIOJIb30BAaHUE
TEKCTOB TEPEBOJIOB HA PYCCKOM S3BIKE JIA MEPEBOJA Ha A3bIK OpUTMHAIA H

CpPaBHCHUA MMOJIYYCHHBIX AHTJIUNCKUX BAapHUaHTOB C OpUTIrMHaJIaMU.
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SECTION |

BIOLOGY

Cancer Biology
Preface

The development of knowledge about the biochemistry and cell biology of
cancer comes from a number of disciplines. Some of this knowledge has come from
research initiated a century or more ago. There has been a flow of information about
genetics into a knowledge base about cancer, starting with Gregor Mendel and the
discovery of the principle of inherited traits and leading through Theodor Boveri’s
work on the chromosomal mode of heredity and chromosomal damage in malignant
cells to Avery’s discovery of DNA as the hereditary principle, Watson and Crick’s
determination of the structure of DNA, the human genome project, DNA
microarrays, and proteomics. Not only has this information provided a clearer picture
of the carcinogenic process, it has also provided better diagnostic approaches and

new therapeutic targets for anticancer therapies.

Once cell culture techniques were developed it became possible to test which
genes are involved in malignant transformation and progression. This field of
research led to the discovery of oncogenes and tumor suppressor genes. Hereditary
studies led to the two-hit theory and the concept of the hereditary nature of some
cancers. Chromosomal staining techniques enabled Nowell and Hungerford and

Rowley to identify chromosomal translocation as a tumor initiating event.

Studies in yeast produced the concept of cell cycle checkpoints, and
investigations with C. elegans found genes involved in apoptosis. The cell cycle

began to be studied in great detail in lower organisms, and organisms such as clams,
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yeast, and fruit flies have contributed greatly to our understanding of the cell cycle

events.

The findings that simple molecules like cyclic AMP could direct a whole
panoply of cellular functions led to the discovery of signal transduction pathways,

which are now becoming favored molecular targets for anticancer drug discovery.

Much of what we originally knew about the biochemical differences between
normal and malignant cells, however, was discovered in their patterns of enzymatic
activity. In the 1920s, Warburg studied glycolysis in a wide variety of human and
animal tumors and found that there was a general trend toward an increased rate of
glycolysis in tumor cells. He noted that when normal tissue slices were incubated in a
nutrient medium containing glucose, but without oxygen, there was a high rate of
lactic acid production (anaerobic glycolysis); however, if they were incubated with
oxygen, lactic acid production virtually stopped. The rate of lactic acid production
was higher in tumor tissue slices in the absence of oxygen than in normal tissues, and
the presence of oxygen slowed, but did not eliminate, lactic acid formation in the
tumor slices. Warburg concluded that cancer cells have an irreversible injury to their
respiratory mechanism, which increases the rate of lactic acid production even in the
presence of oxygen (aerobic glycolysis). He regarded the persistence of this type of
glycolysis as the crucial biochemical lesion in neoplastic transformation. This old
idea still hassome credence in that there are hypoxic areas in the core of tumors,
where anaerobic metabolism predominates. This has clinical implications because
hypoxic cells do not respond as well tocertain anticancer drugs or radiation therapy.
The ability of lactate and pyruvate, end points of glycolysis, to enhance tumor
progression appears to be mediated by the activation of hypoxia inducible factor-1
(HIF-1). In addition to increased activity of enzymes of the glycolytic pathway, such
as hexokinase, phosphofructokinase, and pyruvate kinase in cancer cells, hypoxia is

also a common feature of many human solid cancers.



In addition to increased activity of enzymes of the glycolytic pathway, such as
hexokinase, phosphofructokinase, and pyruvate kinase in cancer cells, hypoxia is also
a common feature of many human solid cancers. These effects have been linked to
tumor progression, metastasis, and multidrug resistance. Interestingly, oncogenes
such as ras, src, and myc enhance aerobic glycolysis by increasing the expression of

glucose transporters and glycolytic enzymes.

Cancer cells react to hypoxic conditions by upregulating expression of HIF-1,
which is a transcription factor that in turn up-regulates expression of genes involved
in glycolysis, glucose transport (GLUT-1), angiogenesis (VEGF), cell survival, and
erythropoiesis. HIF-1 expression has been observed in cancers of the brain, breast,
colon, lung, ovary, and prostate and their metastases but not in the corresponding

normal tissues. Its expression in tumors correlates with.poor prognosis.

Interest in tumor metabolism has been stimulated once again by modern
techniques such as position emission tomography (PET), sensitivemass spectrometry
(MS), and high-resolution nuclearmagnetic resonance spectroscopy (NMR). PET
uses fluorine-18 labeled fluorodeoxyglucose (FAG) to detect tissue regions of high
glucose uptake, which is indicative of up-regulated glycolysis and increased
metabolic rate. FAG PET imaging has shown that most primary and metastatic human
cancers have increased glucose uptake. This finding is indicative of a “glycolytic

switch” in cancer cells and may be a precursor of tumor angiogenesis and metastasis.

NMR and MS can now be used to measure mestatic profiles of cancer cells and
the metabolic phenotype of tissues and organs. This so called science of
‘““metabolomics’’ can provide metabolic biomarkers of tumors such as production of
the end products of glycolysis, lipid levels indicative of cell membrane turnover, and

alterations in amino acids and nucleotide levels.



Since mitochondria contain the enzymatic cascades for oxidative metabolism,
it has been suggested that damage to mitochondria may be involved in the disruptions
of oxidative metabolism seen in malignant tumors. Mutations of mitochondrial DNA
(mtDNA) have been observed in a variety of human cancers, including bladder, head
and neck, lung, and ovarian cancers. Interestingly, in the bladder cancers, the
mutation hot spots were primarily in a nicotinamide adenine dinucleotide
dehydrogenase subunit, a key component of the electron transfer machinery. This
suggests a mechanism for the alterationsin oxidative metabolism seen in-malignant
cells. Because mitochondrial DNA is exposed to high levels of reactive oxygen
species generated during oxidative phosphorylation, it is not surprising that mtDNA
is highly susceptible to mutational events. The mutational rate of mtDNA has been
estimated to be 10 times higher than that of nuclear DNA. Mitochondria also play a
key role in apoptosis (see section on apoptosis below), and alterations

inthosemitochondria-mediated events are seen in-cancer cells.

In the early 1950s, Greenstein formulated the ‘‘convergence hypothesis’ of
cancer, which states that the enzymatic activity of malignant neoplasms tends to
converge to a common pattern. Although he recognized some exceptions to this rule,
he considered the generalization, based mostly on repeatedly transplanted tumor
models, to be valid. It is now more fully appreciated that even though cancer cells do
have some commonly: increased metabolic pathways, such as those involved in
nucleic acid synthesis, there is tremendous biochemical heterogeneity among
malignant neoplasms, and that there are many fairly well-differentiated cancers that
do not have the common enzymatic alterations he suggested. Thus, cancers do not
have a universally uniform malignant phenotype as exemplified by their enzyme

patterns.

On the basis of work of about 60 years ago, which evolved from studies on the
production of hepatic cancer by feeding aminoazo dyes, the Millers advanced the

“deletion hypothesis™ of cancer. This hypothesis was based on the observation that a
10



carcinogenic aminoazo dye covalently bound liver proteins in animals undergoing
carcinogenesis, whereas little or no dye binding occurred with the protein of tumors
induced by the dye. They suggested that carcinogenesis resulted from ‘‘a permanent

alteration or loss of protein essential for the control of growth.”’

About 10 vyears later, Potter suggested that the proteins lost during
carcinogenesis may be involved in feedback control of enzyme systems required for
cell division,22 and he proposed the ‘feedback deletion hypothesis.”’23 In this
hypothesis, Potter postulated that ‘‘repressors’’ crucial to the regulation of genes
involved in cell proliferation are lost or inactivated by the action of oncogenic agents
on the cell, either by interacting with DNA to block repressor gene transcription or by
reacting directly with repressor proteins and inactivating  them. This prediction
anticipated the discovery of tumor suppressor proteins, such as p53 and RB, by about

25 years.

(adopted from Ruddon R. W. Cancer Biology. Oxford-University Press, 2007)

Ancient Bacteria Show Evidence of DNA Repair

Recent claims of  cultivable ancient bacteria within sealed environments
highlight our limited “understanding of the mechanisms behind long-term cell
survival. It remains unclear how dormancy can cope with spontaneous genomic
decay over geological timescales. There has been no direct evidence in ancient
microbes for the most likely mechanism, active DNA repair, or for the metabolic
activity necessary to sustain it. In this paper, we couple PCR and enzymatic treatment
of DNA with direct respiration measurements to investigate long-term survival of
bacteria sealed in frozen conditions for up to one million years. Our results show
evidence of bacterial survival in samples up to half a million years in age, making

this the oldest independently authenticated DNA to date obtained from viable cells.
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Additionally, we find strong evidence that this long-term survival is closely tied to
cellular metabolic activity and DNA repair that over time proves to be superior to

dormancy as a mechanism in sustaining bacteria viability.

In recent years, a number of studies have claimed that ancient bacterial cells
and their DNA can survive for many millions of years within sediments, amber, and
halite. The most common explanation for these findings is that the microbes have
remained in a stage of dormancy, known to be associated with high stress tolerance
and resistance to adverse conditions. Although dormancy can be followed by special
adaptations that reduce the rate of DNA damage, truly dormant cells, like the
endospores of Bacillus and Clostridium, remain metabolically inactive and therefore
have no active DNA repair. As a result, their genomes will degrade with time because
of spontaneous chemical reactions like hydrolysis and oxidation that finally become
fatal, preventing the cell from germinating. Models suggest that unrepaired genomic
DNA will be fragmented into small pieces <100 bp in size or will become severely
crosslinked within at most 100,000 to 1 million years (100 Kyr—1 Ma) under optimal
frozen conditions and much faster in warmer settings. Thus, the controversy of viable
ancient bacteria is heightened by an absence of convincing evidence for mechanisms
by which a cell can withstand damage to DNA and other unstable molecules such as
ATP over geological timescales. Even though there have been speculations and some
indirect evidence of respiration in ancient microbes, so far there has been no direct
evidence of active DNA repair. In this study, we used a combination of molecular
biology techniques and direct measurement of CO, production from permanently
frozen samples to show that dormancy is inferior to low-level metabolic activity with

DNA repair as a long-term survival mechanism in ancient bacteria.
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Results and Discussion

We investigated samples from permafrost, because these constant subzero
temperature environments are considered among the best for long-term microbial and
DNA survival. Samples were drilled under strict conditions in northeastern Siberia,
northwestern Canada, and Antarctica, and they were kept frozen until they were

processed for DNA extraction in the laboratory.

To ensure that DNA from dead cells was not included in the study, we
attempted to amplify only 4-kb bacterial ribosomal DNA fragments from our samples
by using universal bacterial primers. Previous studies have shown that fossil remains
of dead organisms rarely produce endogenous amplification products longer than
100-500 bp in size, and no report has reproducibly generated amplicons >1,042 bp
from a dead specimen on ancient timescales. The 4-kb amplicon length is both a
factor of 4 beyond the longest fragment ever retrieved from the ancient DNA of dead
cells and =20 times longer than ancient DNA fragments recovered from plants and
mammals in the same samples (88-230 bp, chemically similar to the DNA of
microbes and certainly obtained. from dead biomass). Although the successful
culturing of microbes from ancient specimens could serve as direct evidence for life,
this traditional tactic has been deliberately avoided, because it suffers from two
serious constraints. First,'<1% of all cells are believed to be culturable using standard
methods, severally restricting the applicability of the approach. Second, the long-term
incubation times necessary for the detection of low-temperature growth greatly

increase the risk of contamination.

Six samples dating up to 400-600 Kyr yielded 4-kb amplicons of bacterial
DNA, whereas no amplification products were obtained from samples dated to 740
Kyr and =1 Ma, respectively. Attempts to amplify 1 and 4 kb of rDNA from higher
plant material in the samples failed. To exclude the possibility of false-positive

results because of intralaboratory contamination, permafrost subsamples were sent to
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Murdoch University (Australia), where 4-kb amplifications of bacterial DNA were

independently obtained.

The successful and reproducible amplification of 4-kb bacterial DNA but not
plant DNA suggests that viable bacterial cells are likely to be present in the
permafrost core samples. Importantly, decreasing sequence diversity with age of the
recovered bacterial DNA further supports the results' authenticity: this pattern has
previously been seen in studies of ancient permafrost samples and is unlikely to result
from contamination (Fig. 1). Together with near-constant levels of preserved cellular
structures with sample age, the result is consistent with the view that ancient

permafrost does not sustain a reproductive bacterial community.

R
o
&
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Sequence Diversity
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Modern 5-30Kyr 400-600Kyr >740Kyr

Fig. 1.

Sequence diversity (average percentage of nonmatching nucleotides for

sequence pairs within samples) as a function of permafrost age.

Ancient viable bacteria may in principle exist in two different states: (i) a
dormant state, such as an endospore, which involves no metabolic activity and
therefore no active DNA repair; or (ii) a metabolically active state that may allow for
some ‘degree of DNA repair. One way to discriminate between these two states is
through assessment of relative levels of DNA damage. The DNA molecule is
susceptible to many forms of chemical modification. One form commonly observed
is the hydrolytic deamination of cytosine, generating uracil or its analogs. The
subsequent pairing of uracil with adenine during polymerase amplification leads to

the observation of characteristic C—T/G—A transitions. To identify metabolically
14
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active cells, we determined the relative levels of genetic damage by treating aliquots
of the DNA extracts with uracil-N-glycosylase (UNG) before amplification of 4-kb
rDNA bacterial fragments. UNG breaks the base-ribose bond in uracil (the product of

cytosine deamination) and allows only undamaged DNA to be amplified (Fig. 2).

Y

Uracils from O)

DNA damage(\‘
No UNG UNG
Treatment Treatment

® ¥ K
@x
Strand break,
no 4kb amplicons

Fig. 2.

Our analyses of UNG-treated sequences revealed varying levels of DNA
damage. In the 5- to 30-Kyr age range, low-GC Gram-positive bacteria with the
capacity to form dormant endospores accumulated hydrolytic damage at the 99%
confidence level (Fisher exact test, n.=95; P = 0.00008). No bacteria with a known
capacity for dormancy were detected in the 400- to 600-Kyr amplifications. Instead,
members of high-GC Gram-positive Actinobacteria largely related to the

nonsporeforming Arthrobacter dominated the oldest intact DNA recovered (Fig. 3).
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Fig. 3.
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Low-GC Gram-positive bacteria (yellow) such as the endospore-former
Clostridia exhibited DNA damage. Gram-negative bacteria (white) and high-GC
Gram-positive bacteria (green) such as Actinobacteria have no known capacity for

dormancy.

Seeking evidence of the metabolic activity necessary for DNA repair, we
directly tested the same frozen samples for respiration in the form of CO, production
under close to ambient conditions. Using a highly sensitive technique we found mean
rates of 0.142-0.794 ug of CO,-C/g dry weight per day in samples <600 Kyr but no
CO; production above background in the 740-Kyr sample or control blanks, which
fits with our inability to amplify long DNA amplification. products from these

samples (Fig. 4).
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Fig. 4.

Respiration in micrograms of CO,-C per gram of dry soil per day as a function
of permafrost age; the range depicted represents the minimum detectable difference
by this method.

Our respiration results together with the lack of DNA damage in high-GC
Gram-positive bacteria demonstrate evidence for long-term viability, metabolic
activity, and DNA repair in ancient microbial cells. Many studies have suggested that
dormancy is the most effective survival strategy for bacteria over long time periods;
our data indicate that despite short-term robustness, however, dormant bacteria are

unlikely to be the most persistent cells over thousand-year timescales in the cold and
16
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desiccated conditions. Instead, bacteria with an active DNA repair mechanism are

most likely to persevere.

The long-term survival of bacteria within frozen environments provides a range
of intriguing possibilities for DNA maintenance and recovery from subsurface
environments. This study demonstrates that permafrost may harbor a subset of viable
bacteria adapted to past paleoenvironments, some of which might have yet to be
described. The long-term DNA survival observed in Actinobacteria warrants further
research, because components of these repair pathways could be enlisted for
applications requiring maintenance of DNA integrity for extended periods of time.
Finally, to the extent that extant life in permafrost and ice on Mars and Jupiter's moon
Europa is thought to be similar to that on Earth, this study calls for further
consideration of metabolically active microbes at subzero temperatures in designing

life detection strategies.
Materials.and Methods

All prePCR work was carried out in dedicated isolated ancient DNA facilities
(with separate ventilation systems, nightly UV irradiation of surfaces, and positive air
pressure), and the research team adhered to strict protocols (with full bodysuits,
facemasks, and gamma-sterilized gloves). Blank-extraction and PCR-amplification
controls were incorporated at ratios of 1:5 and 1:1, respectively. Primary analyses
were performed in the Ancient DNA Laboratory at the Centre for Ancient Genetics,
University of Copenhagen, Copenhagen, Denmark, and replication of the 4-kb PCR
analyses ‘was completed in the Ancient DNA Research Laboratory, Murdoch
University. The results from the independent laboratories showed an overlap of 83%
between sequence groups (i.e., sequences that were >96% similar, accounting for

intraspecies heterogeneity in the 16S rDNA).

(adopted from http:/www.pnas.org/content/104/36/14401)
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Climbers, Clingers and Predators
PART 1

The idea that plants, like any living thing, have particular places in which they
prefer to live, and even particular plants with which they live congenially in
communities, may seem a paradox. No plant, after all, can exercise a willful choice as
to where its seeds may fall and germinate. Wind-borne, bird-borne or carried in water
or by mammals in their fur, seeds seemingly face a haphazard distribution. Yet there
can be no doubt that particular plants grow only in particular places, whether these be
the rock to which some lichen clings, the tree-top to which some climbing vine
laboriously makes its way, or even, as in parasites and semi-parasites, a host which

provides them with what they need.

Nor is there any doubt that they live in specific communities which have defi-
nite boundaries. All of us have often seen how abruptly a forest gives way to prairie-
land or meadow. Experienced berry-pickers know without thinking much about it that
blackberries are to be found in-hedges or at the edge of a forest, and wild strawberries

elsewhere.

Part of the reason for this apparent choosiness of plants lies in their particular
requirements of - light, moisture, temperature and soil condition. But if their
distribution. depended only on these factors, many species would be far more
widespread. As it is we find upon examination that the undergrowth in a forest of
pines, say, is entirely different from that in a forest of hardwoods, and when we
analyse these differences in more detail, patterns of definite plant communities
emerge. Each such community, characterized by its own special grouping, shows half
a dozen or more species which always grow together, with a limited number of other
species associated with them. And as in the case of forest and field, the boundaries
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between the communities are usually sharply drawn.

The reasons why plants grow together in communities are only partly known.
One interesting aspect of the matter is that there are certain plants which definitely
inhibit others—in a plant-like way, they are anti-social. Some of these simply replace
near neighbours by winning in the competition for water or nutrients in the soil.
Others engage in a sort of chemical warfare by excreting substances which
discourage growth in other species. Several desert plants do this, notably the rubber-
producing guayule of Mexico, which excretes cinnamic acid from its roots. This
substance is poisonous for other plants, so the guayule grows all alone. Similarly, the
black walnut spreads through the soil around its roots a poison which keeps other

plants away.

More pleasant to contemplate are plants which help other plants to grow better.
Clover is a well-known example—bacteria which are encouraged to grow in its root
nodules fix the nitrogen of the air to produce nitrate fertilizer, which profits not only
the clover but any other plant in the neighbourhood. This is why clover and other
members of the leguminous family are often planted together with other seeds, as in
lawns or new gardens, or planted for the first year in poor soil which a farmer hopes

to reclaim.

(adopted from Went, Frits W. Climbers, Clingers and Predators//The Plants. Time-Life International.
Nederland, 1996)

Climbers, Clingers and Predators
PART 2

It might be logically assumed that all the plants growing together in a natural

community are beneficial to each other in some way and to some degree. However,
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there are also associations which are quite one-sided. The most extreme case is true
parasitism, in which one plant may live entirely at the expense of another. Many plant

interrelationships are relatively harmless, but others can cause the death of the host.

Among the less harmful types are those remarkable climbing plants, the lianas,
and the erroneously named air plants, the epiphytes, both of which use other plants as
step-ladders or platforms to enable them to obtain sufficient light for growth in an
environment dominated by tall trees. Lianas are particularly interesting because of the
methods they use to climb up into even the tallest trees. One species ascends by
twisting its stems around any suitable support, reaching up higher with every turn.
This is the way the bean and the wisteria climb. Cucumbers, passion-flowers and
peas, by contrast, use tendrils—modified stems or leafstalks which coil themselves
around any support, somewhat like the prehensile tails of monkeys. Once they have
found a hold, they cling tightly to it, and the tendril between coils up on itself,

literally pulling the plant up so that new tendrils can form and reach even higher.

Many lianas climb with the aid of thorns, which simply hook into anything that
promises support. Roses and rattans climb in this fashion. In rattans, which are really
climbing palms with very flexible stems (hence their use in the making of
wickerwork), the thorns grow on a long, whip-like extension of the leafstalk and are
recurved. If this whip does not connect with a support, it will end up hanging down in
the forest to the detriment of any careless traveller, for the sharp thorns can cut deep

gashes in his skin,

Eventually, of course, the supporting tree may die, and then the lianas climbing
on-it-will fall with it. Because of their very flexible stems, however, they usually
survive the fall to send new shoots back up into other trees. Sometimes lianas which
are not sufficiently anchored in a tree will slide down, leaving their stems all tangled

and bent, a major obstacle to movement in the tropical jungle.

(adopted from Went, Frits W. Climbers, Clingers and Predators//The Plants. Time-Life International.
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Nederland, 1996)

Climbers, Clingers and Predators
PART3

The epiphytes, the second group of plants living in the trees, do not climb at
all. They germinate high up and live there, not as parasites, but only to get.a place in
the sun. Most epiphytes are found in the moist tropics, and much-of the crowded
appearance of tropical rain forests is created by mosses, ferns, orchids and other

epiphytic plants growing on the trunks and branches of trees.

Although it may seem simple enough for a small tropical plant to escape the
deep shadow of the forest depths by using the branch of a tree to grow upon, the
problems for an epiphyte are tremendous. Very few of them develop long enough
roots to reach the soil; all others must live on such water and nutrients as they can
find high up in the trees. In some cases, birds distribute the seeds by eating the berries
produced by the plant and depositing the undigested seeds on the branches in the
trees. But the majority of them have either very light spores, as in the mosses and
ferns, or very light seeds; as in orchids and brome-liads, and these are distributed by
wind. A single seed pod of an orchid may contain as many as three million seeds, a

fact which gives at least some of them a chance to become lodged on a tree branch.

Once they have germinated, epiphytes face the further problem of surviving
and getting food. It is not surprising, therefore, to find many adaptations among the
epiphytes for this special and precarious way of life. Many of them are succulents,
with internal water reservoirs in the form of water-storage organs and tissues like the
swollen stems, or pseudo-bulbs, of orchids and the thick leaves of Peperomia. Others
have developed external water reservoirs, like the bromeliads, relatives of the

pineapple, which have flaring leaf bases that act as cups to catch and store rain water.
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These bromeliad water reservoirs are so effective that other plants and animals have
become dependent upon them. Several tropical American aquatic insects, for
instance, are found exclusively in large bromeliad cups. The cups are also a favourite
breeding place for mosquitoes. During the building of the Panama Canal one essential

measure to combat malaria was to get rid of all bromeliads near construction sites.

(adopted from Went, Frits W. Climbers, Clingers and Predators//The Plants. Time-Life International.
Nederland, 1996)

Molecular Basis of Plant Growth Promotion and Biocontrol by

Rhizobacteria
Introduction

In the rhizosphere, that is on the plant root or its close vicinity, bacteria are
abundantly present, most often organized in microcolonies. Some of these
rhizobacteria not only benefit from the nutrients secreted by the plant root but also
beneficially influence the plant in a direct or indirect way, resulting in a stimulation
of its growth. These plant-growth-promoting rhizobacteria (PGPRs) can be classified
according to their beneficial effects. For instance, biofer-tilizers can fix nitrogen,
which can subsequently be used by the plant, thereby improving plant growth when
the amount of nitrogen in the soil is limiting. Phytostimulators can directly promote
the growth of plants, usually by the production of hormones. Biocontrol agents are

able to protect plants from infection by phyto-pathogenic organisms.

The large-scale application of PGPRs to crops as inoculants would be attractive
as it would substantially reduce the use of chemical fertilizers and pesticides, which
often pollute the environment. In addition, the application of PGPRs would increase
crop yield, thereby helping to feed the growing world population. A growing number

of PGPRs are being marketed. These strains can only be used optimally, however, if
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the molecular basis of their beneficial effects, and tshe way these traits are influenced

by biotic and abiotic factors, are understood.

(adopted from Bloemberg Guido V., Lugtenberg Ben JJ. Molecular Basis of Plant Growth Promotion and
Biocontrol by Rhizobacteria// Current Opinion in Plant Biology, 2001. Ne4)

Biofertilization

At present, biofertilization accounts for approximately 65% of the nitrogen
supply to crops worldwide. Legumes are often used as green fertilizers. The most
efficient nitrogen fixers are bacterial strains belonging to the genera Rhizob'nim,
Sinorliizobinni, Mesorhizobium, BradyHuzobium, AzorAizobittm and Allorhizoblum,
and it is these strains that have been studied in most detail. All of these bacteria form
a host-specific symbiosis with leguminous plants. The symbiosis is initiated by the
formation of root or stem nodules in response to the presence of the bacterium.
Lipooligosacharide signal molecules that are secreted by the bacterium play a crucial
role in this process. The bacteria penetrate the cortex, induce root nodules, multiply
and subsequently differentiate into bacteroids, which produce the nitrogenasc enzyme
complex. Within the root nodules, the plant creates a low oxygen concentration,
which allows bacterial nitrogenase to convert atmospheric nitrogen into ammonia. In

return, the plant supplies the bacteria with a carbon source.

The gene products of both the nif and the fix genes, which are involved in
nitrogen fixation, have been characterized and described in detail. A major challenge
in rhizobial research is to understand how the bacterial signals, which trigger the
formation of the nodule, are perceived by the plant. Genome analyses of model
legumes such as Lotus and Medicago arc in progress, and comparative genomics with
other non-legumes may indicate which genes make leguminous plants susceptible to

the establishment of the symbiosis. A practical challenge is to widen the host range of
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the symbiosis towards major non-leguminous food crops such as rice. An exciting
new finding is that rhizobial bacteria contain genes on the Sym (Symbiosis) plasmid
or chromosomally in a symbiotic island that are homologous to those encoding type-
Il secretion systems, which are used by pathogenic bacteria to deliver virulence
factors into host cells. Recent results show that rhizobial type-Ill secretion systems
secrete specific proteins and are involved in the establishment of the symbiosis,
suggesting that type- Il secretion systems also function in symbiosis. Remarkably,
genes encoding type- Il secretion systems have also been identified in-a plant-

beneficial Pseudomonas fluorescens strain.

Free-living nitrogen-fixing rhizobacteria such as Azospirillum, Herbaspirillum,
Acetobacter, Azotobacter and Azoarcus are also able to fix atmospheric nitrogen.
They use a nitrogenase complex that functions under low oxygen conditions and that
IS not as specific in its interaction with the plant as arc rhizobia. Azospirillum
predominantly colonizes the rhizosphere,  whereas the other bacteria are
predominantly found as endophytes inside roots, stems and leaves. The genes
involved in nitrogen fixation, nitrogen assimilation and nitrogen regulation have been
described for Azospirillum. Several of the nif genes have also been described for the
other free-living nitrogen fixers, which all have similar nitrogenase complexes,
except for Azoarcus which possesses three differently encoded nitrogenase

complexes.

(adopted from Bloemberg Guido V., Lugtenberg Ben JJ. Molecular Basis of Plant Growth Promotion and
Biocontrol by Rhizobacteria// Current Opinion in Plant Biology, 2001. Ne4)
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SECTION II

GEOLOGY

Clay Mineralogy and the Colloid Chemistry of Drilling Fluids

Anyone concerned with drilling fluids technology should have a good basic
knowledge of clay mineralogy, as clay provides the colloidal base of nearly all
agueous muds, and it is also used in oil-based drilling fluids. Drill cuttings from
argillaceous formations become incorporated in the drilling fluid, and profoundly
change its properties. The stability of the borehole depends to a large extent on
interactions between the drilling fluid and exposed shale formations. Interactions
between the mud filtrate and the clays present in producing horizons may restrict
productivity of the well if the wrong type of mud is used. All of these point out the

need for knowledge of clay mineralogy.

The drilling fluid technologist should have a basic knowledge of colloid
chemistry as well as clay mineralogy, because clays form colloidal suspensions in

water, and also because a number of organic colloids are used in drilling muds.
Characteristics of Colloidal Systems

Colloids are not, as is sometimes supposed, a specific kind of matter. They are
particles whose size falls roughly between that of the smallest particles that can be
seen with an optical microscope and that of true molecules, but they may be of any
substance.

Actually, it is more correct to speak of colloidal systems, since the interactions
between two phases of matter is an essential part of colloidal behavior. Colloidal

systems may consist of solids dispersed in liquids (e. g., clay suspensions), liquid
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droplets dispersed in liquids (e. g., emulsions), or solids dispersed in gases (e. g.,

smoke).

One characteristic of aqueous colloidal systems is that the particles are so small
that they are kept in suspension indefinitely by bombardment of water molecules, a
phenomenon known as the Brownian movement. The erratic movements of the
particles can be seen by light reflected off them when they are viewed against a dark

background in the ultramicroscope.

Another characteristic of colloidal systems is that the particles are so small that
properties like viscosity and sedimentation velocity are controlled by surface
phenomena. Surface phenomena occur because molecules in the surface layer are not
in electrostatic balance; i. e., they have similar molecules on one side and dissimilar
molecules on the other, whereas molecules in the interior of a phase have similar
molecules on all sides. Therefore, the surface carries an electrostatic charge, the size
and sign of which depends on the coordination of the atoms on both sides of the
interface. Some substances, notably clay minerals, carry an unusually high surface

potential because of certain deficiencies in their atomic structure.

The greater the degree of subdivision of a solid, the greater will be its surface
area per unit weight, and therefore the greater will be the influence of the surface
phenomena. For example, a cube with sides one mm long would have a total surface
area of 6 mm® If it were subdivided into cubes with one micron sides (1
micron=1x10"2mm) there would be 10° cubes, each with a surface area of 6x10°
mm?, and the total surface area would be 6x10° mm? Subdivided again into milli-

micron cubes, the total surface area would be 6x10° mm?, or 6 square meters.

The ratio of surface area per unit weight of particles is called the specific

surface. Thus if a 1 cm® cube were divided into micron sized cubes, the specific
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surface would be 6x10%/2.7=2.2x10° mm?/g=2.2 m?/g, assuming the surface gravity
of the cube to be 2.7.

A large proportion of the solids in drilling muds fall in the silt size range.
These particles are derived either from natural silts picked up from the formation,
from larger particles comminuted by the action of the bit, or from barite added to
raise the density. Particles in this size fraction are commonly called the inert solids,
but the term is relative, and when present in high enough concentrations, the inert

solids exercise a considerable influence on the viscous properties of the mud.

Colloids, on the other hand, usually constitute a small proportion of the total
solids, but exercise a relatively high influence on mud properties because of their
high degree of activity. They may be divided into two classes: a) clay minerals, and
b) organic colloids, such as starch, the carboxycelluloses, and the polyacrylamide
derivatives. These substances have micro-molecules, or are long-chain polymers,

whose size gives them colloidal properties.

(adopted from Darley H.C.H., Gray G. R..Composition and Properties of Drilling and Completion Fluids.
Gulf Professional Publishing, 1988)

Petroleum and Its Products

Petroleum-is a form of bitumen composed principally of hydrocarbons and
existing in the gaseous or liquid state in its natural reservoir. The word petroleum
originates from the Latin petra (“rock”) and oleum (“oil”). In common usage, it has
come to mean any hydrocarbon mixture that can be produced trough a drill pipe.
Thus some of the Duchesne oils produced in the Uinta Basin, Utah, come to the
surface as liquids at their reservoir temperature of about 90°C (200°F) but soon cool
to solids. The main forms of petroleum are natural gas, which does not condense at
standard temperature and pressure (STP = 760 mm Hg or 101 kPa, 60°F or 15.6°C),
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condensate, which is gaseous in the ground but condenses at the surface, and crude

oil, the liquid part of petroleum.

Petroleum is composed almost entirely of the elements hydrogen and carbon,
which in the ratio of about 1.85 hydrogen atoms to 1 carbon atom in crude oil. The
minor elements sulfur, nitrogen, and oxygen constitute less than 3% of most
petroleum. Traces of heavy metals such as vanadium and nickel are also present.
Table 3-1 compares the elemental composition of gas, oil, asphalt, coal, and the
dispersed organic matter (kerogen) in sedimentary rocks. In Table 3-1, going across
from gas to kerogen, there is a marked decrease in hydrogen and-a corresponding
increase in sulfur, nitrogen, and oxygen relative to carbon. The origin of petroleum
from kerogen depends on many factors, but the quantity of petroleum generated is
determined mainly by the hydrogen content of the kerogen. A high-hydrogen kerogen
(7 to 10% H) generates far more oil and gas than does a low-hodrogen kerogen (3 to
4% H).

Table 1-3 Elemental Composition of Fossil Fuels and Kerogen (wt%)

Gas Heds Asphalt Coal Kerogen
Carbon 76 84.5 84 83 79
Hydrogen 24 13 10 5 6
Sulfur 0 1.5 3 1 5
Nitrogen 0 0.5 1 1 2
Oxygen 0 0.5 2 10 8
100 100 100 100 100
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Since hydrogen is a much lighter element than the other elements in Table 3-1,
oils with a higher hydrogen content have lower specific gravities. Thus, a
Pennsylvania crude with a hydrogen content of 14.2% has a specific gravity of 0.862
(33°API), compared with a Coalinga, California, crude with 11.7% hydrogen and a
specific gravity of 0.951 (17°API). The elemental analysis in Table 1-3 is about the
average for oils worldwide. Some oils have much higher contents of nitrogen, sulfur,
and oxygen (NSO) than are shown here. This gives the oil a higher specific gravity,

since these elements are heavier than carbon or hydrogen.

The elements carbon and hydrogen are combined as hydrocarbons that vary in
both size and type of molecule of crude oil. Differences in the physical and chemical
properties of petroleum are due to the variations in the distribution of the different

sizes and types of hydrocarbons and the percentage of NSO compounds.

(adopted from Hunt J. M. Petroleum Geochemistry and Geology. W. H. Freeman and Company, 1996)

3

Regional Synthesis of the Productive Neocomian Complex of West Siberia:

Sequence Stratigraphic Framework

The stratigraphic_analyses in the West Siberian basin during the 1960s and
1970s were conducted primarily on the basis of geophysical methods (well log and
seismic). Resolution of seismostratigraphic analysis during that period allowed
recognition of only the most pronounced and continuous reflecting surfaces such as
the Bazhenov (Upper Jurassic), Alym (lower Aptian), and Kuznetsov (upper
Cenomanian-lower Turonian) shale horizons. The identification of productive
sandstone units and correlation of strata was primarily performed by well-log
correlation and core control. The stratigraphic model that had evolved during this
period was based on the assumption that the Neocomian complex consists of

generally flat-lying subparallel strata (Resheniya, 1969). In latitudinal cross section
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sand layers grade westwards to shales and anticline structures act as petroleum traps.
This model of Neocomian sedimentation was widely accepted by regional experts
because of its simplicity and apparent success for exploration in simple structural
plays. Naumov et al. (1977) published a model that was based on correlation of
closely spaced well logs from several fields that revealed a clinoform geometry of the

Neocomian units.

Trushkova (1980) suggested a similar clinoform model for southern regions of
West Siberia. Most geologists, however, continued to assume flat-lying strata

correlations through most of the 1970s and 1980s.

Extensive regional seismic research that began in the late 1970s put an end to
the traditional approach of “flat” geology. A series of regional common depth-point
profiles revealed an apparent clinoform structure of the Neocomian strata of the
central part of the basin. This interval has been called the “clinoform Neocomian”

ever since.

Two main approaches have been developed for stratigraphic interpretation of
the clinoform units on the basis of the new seismic data. According to the first
approach seismic units are-used as a basis for stratigraphic subdivision and
correlation. Kunun et al. (1993) identified a series of 33 fomal seismic units
(seismopackets) within the west-dipping clinoform package of West Siberia on the
basis of reflection configurations, terminations, and geometrical shapes. A similar
methodology. was applied by Mkrtchyan et al. (1990) who subdivided the west-
dipping cliniforms into 15 “seismocyclites”. The second approach is “lithmo”, or
sycle stratigraphy based on the assertion that lithological cyclicity of stratigraphic
units provides means to subdivide a section into standard units of different ranges
termed “cyclites” (Karogodin and Nezhdanov, 1988; Nezhdanov et al, 1992). By
matching the major lithological cycles to the seismic sections, Karogodin and

Nezhdanov (1988) identified 24 “zonal cyclites” that comprise the Neocomian
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clinoforms of the central West Siberia basin. Although these approaches provide the
means for formal stratigraphic subdivision and correlation, they do not account for
the genetic relationship of strata units as a result of dynamic development of
depositional systems within a basin. This lack can be alleviated by application of

sequence stratigraphy.

(adopted from Pinous O. V., Levchuk M. A., Sahagian D. L. Regional Synthesis of the Productive Neocomian
Complex of West Siberia: Sequence Stratigraphic Framework//The American Association Bulletin. Oklahoma, 2001.
Volume 85. Ne 10)

Designing a Core Analysis Programme
for the Mangala, Bhagyam and Aishwariya Fields

The Mangala, Bhagyam and Aishwariya (MBA) fields were discovered in
January 2004 (Yashwant, et al, 2006) by targeting a series of simple, tilted fault-

block traps formed within the rifted Tertiary Barmer Basin.

The wells encountered gross oil columns in excess of 150 m within the
Fatehgarh Sandstones of Late Palaeocene age. The Fatehgarh consists of interbedded
sands and shales, and has been sub-divided into the Lower Fatehgarh unit dominated
by well-connected sheetflood and braided channel sands, and the Upper Fatehgarh
unit dominated ‘by sinuous meandering fluvial channel sands. The sands consist
almost entirely of mature quartz grains with virtually no diagenetic alteration, and
have high primary porosities and excellent permeabilities. Porosities range from 17-
33% (average 26%) with in situ permeabilities that range from 200 md to more than
20 Darcies (average 5 Darcies). For the Mangala field, the Fatehgarh sandstone has
been further subdivided into five units, FM5 at the base to FM1 at the top.

Following on from the discovery wells, an MBA field appraisal programme

was carried out in 2004-05, with the drilling of twenty additional wells, the
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acquisition and interpretation of 3D seismic surveys, and an extensive coring and
testing programme. More than 1,700m of core was collected from MBA wells.
Routine core analysis data consists of more than 3,700 individual porosity,
permeability and grain density measurements to calibrate the log analysis
calculations. In addition to the routine core analysis, there has been an extensive
special core anaysis (SCAL) programme to determine capillary pressure, wettability,
relative permeabilities, electrical properties, nuclear measurement properties, and
both initial and residual oil saturations. Native-state and restored-state core plugs

were used where appropriate.

This paper outlines the strategies adopted to gain the most value from the core
analysis programme. It is not intended to be a detailed review of core laboratory

techniques and methodologies, but rather has the following objectives:
a) to illustrate the development of a strategy for optimal sample selection,

b) to show how to determine which particular SCAL experiments will add the

most value to a project, and

c) to establish techniques enabling the application of SCAL results to as much

of the reservoir volume aspossible.

These objectives are best achieved by asking a series of questions. First, what
volume of hydrocarbon resides in each formation, unit, depositional environment,
facies and. porosity/permeability class in the reservoir? Second, are the reservoirs
lithologically similar? Do they have the same provenance? If yes, then the grains are
probably going to be similar in terms of shape, irrespective of facies; i.e. SCAL
results from one facies may be applicable to another facies at the core plug scale.
Third, what are the grain size and sorting variations with respect to the
porosity/permeability relations? Are the variations systematic and predictable? If yes,
then this enables the opportunity to interpolate SCAL results between sample points
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and perhaps even extrapolate out from the sample data. And fourth, which parameters
(Archie exponents) in the petrophysical calculations have the greatest impact on
STOIIP (Stock Tank Oil Initially in Place) uncertainty? And what can we do to

narrow this uncertainty?
Wettability

Wettability is a very important characteristic of a rock/fluid system in that it
affects most of the SCAL properties critical to reservoir engineering analyses,
including capillary pressure, relative permeability, irreducible water saturation, and
residual oil saturation of the system (even though wettability is not a “number” that is
input into any reservoir calculations or simulations). It is particularly important that
oil-water relative permeabilities are measured under the wetting state that is

representative of in-situ conditions.

Very high oil column resistivities of more than 5,000 ohm indicated that the
MBA reservoirs were likely not water-wet. This was confirmed by performing
wettability tests on both native-state and restored-state core plugs. Mangala is a
weakly oil-wet reservoir, with an average Amott-Harvey wettability index from
samples above the OWC of -0.35, based on extensive data from Mangala-1ST. This
is not surprising for a high-permeability reservoir containing a resin-rich crude oil

with some asphaltenes.

(adopted from T. O'Sullivan, D. Beliveau and H. Kumar. Designing a Core Analysis Programme for the
Mangala, Bhagyam and Aishwariya Fields—Ensuring Value for Money // Society of Petroleum Engineers. SPE, Cairn
India Ltd. Copyright, 2008)

Stratigraphic research in the Arkhangelsk Region

Since 1996 international stratigraphic research has been conducted in the

Arkhangelsk Region. More than 100 sections of Upper Pleistocene sediments have
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been studied along the sea shore and river banks. Tills of five different glacial events
and intervening terrestrial and marine interstadial sediments have been identified
above the underlying Eemian marine sediments. The oldest glacier of the Early
Weichselian (100-90 kyr ago) advanced from the Kara Sea. The next glaciation was
related to an ice cap over the Timan ridge (75-70 kyr ago). Shortly after deglaciation
it was replaced by an ice sheet that spreading from the Barents Sea shelf (70-65 kyr
ago). The rapid decay of this ice sheet was followed by a marine transgression and
interstadial conditions (65-55 kyr ago). The next glaciation was connected with an ice
advance from the Kara Sea shelf (55-45 kyr ago). 20-17 kyr ago after a long (45-20
kyr ago) ice-free period Scandinavian ice advanced from the west, whereas ice from
the Barents Sea just browsed the very margin of the north-western dry land of
European Russia.
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SECTION Iil1

GEOGRAPHY

A Red Data List for the Falkland Islands VVascular Flora

The Falkland Islands are situated in the South Atlantic and have a native flora
of 171 vascular plant species. Although a relatively high proportion of the native
flora is of conservation concern, this is poorly recognized, both nationally and
internationally. Typically, threatened species occur as only a few small, isolated
populations, and they are facing increasing pressure from land-use change,

particularly agricultural intensification.

The Falkland Islands are an archipelago of over 700 islands situated in the
South Atlantic between latitudes 51°-53°S and longitudes 57°-62°W, and covering
an area of 12,173 km® They are c. 500 km from the nearest point on mainland South
America. The climate is cool temperate oceanic with a mean temperature for January
of 9.4°C and a mean for July of 2.2°C. The main vegetation types are acid grasslands
dominated by whitegrass Cortaderia pilosa Hack. and dwarf shrub heathland
dominated by diddle-dee Empetrum rubrum Vahl ex Willd. The Islands are home to a
relatively poor native flora, comprising 171 species of vascular plants, 13 of which
are endemic. The main agriculture is sheep farming, which is managed on an
extensive rangeland system, leaving only a few areas on the larger islands that are
free from grazing pressure. Historically many of the smaller islands in the
archipelago were also grazed for at least part of the year. Although this is a declining
practice, particularly since the 1980s, it has greatly influenced the flora of these

islands.
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Despite the decline in some practices that are damaging to flora and fauna,
other potentially detrimental practices have arisen with change in the economic
infrastructure of the islands. There is now a growing need for up-to-date information
on the status of the Falkland Islands wildlife. Red Data Lists can play a crucial role in
meeting this need by focusing attention on species most in need of conservation
action. The only published Red Data information previously available for the
Falkland Islands are the international Red Data Lists. Hilton-Taylor (2000) is now the
standard Red List reference, but it does not list any Falkland Islands plant species,
and the most recent information available on the threatened flora of the Falkland
Islands is in Walter & Gillett (1998). This text, which uses the pre-1994 IUCN threat
categories, lists six threatened species: Felton’s-flower Calandrinia feltonii, hairy
daisy Erigeron incertus, silvery buttercup Hamadryas argentea, fir clubmoss
Huperzia fuegiana, false-plantain Nastanthus falklandicus, and rock-cress
Phlebolobium maclovianum. Our aim in this  paper is to provide the first
comprehensive assessment of the conservation status of the Falkland Islands flora and
to outline the conservation measures that have been undertaken. This is the first

national Red Data List produced for any Falkland Islands taxonomic group.

(adopted from Broughton D. A., IMcAdam. H. A Red Data List for the Falkland Islands Vascular Flora//Oryx.
Belfast, 2002. Vol. 36. Ne 3)

Loess Tourism Resource Exploitation Strategy in the Chinese Loess
Plateau: A Case Study of White Deer Plateau

As one of the important geologic tourism resources in the world, the Chinese
loess landscape tourism has not been developed deeply enough, which cannot fulfil
tourists’ tourism demands on different levels. Based on many successful development
experiences about sand tourism and ice snow tourism, according to the feature of

loess environment, geographic conditions and traffic advantage, combining the
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advantages, features and development actuality of the loess landscape on the Chinese
Loess Plateau, the idea of constructing the loess sculpture garden on the White Deer
Plateau is proposed in the article. The main problems existing in the tourism
development of the White Deer Plateau are analyzed, and the necessity and feasibility
to construct the loess sculpture garden are demonstrated, and the main contents to
establish the loess sculpture garden in the White Deer Plateau are proposed. The loess
sculpture garden can completely show the special natural landscapes and the
humanistic landscapes in the Loess Plateau, enhance the landscape value of the loess
landscapes, deeply dig the scientific and educational values, closely combining the
landscape feature with the popular science oriented feature, drive the development of
the tourism of the White Deer Plateau and make it to become the hot landscape and

the popular science base of the tourism.
Geographic Situation of the White Deer Plateau

The White Deer Plateau is located to the southeast of Xi’an City, the southwest
of Lishan Mountain, and the northwest of Shaoling Plateau. It lies between the
Chanhe River and the Bahe River, and its length is about 28 km, and its width is
about 7~10 km with an area 238 km®, and it is the largest loess plateau near Xi’an
City. The Cetacean Channel transverses the plateau, and the northern part is called as
Dizhai Plateau, and the southern is called as Paoli Plateau. The altitude of the plateau
ranges from 650 mto 780 m a.s.l with the highest 803.9 m. The surface of the plateau
rises northeast, and descends southwest, and the height differences between the
northern plateau and the Bahe River are in 260~350 m, and the height differences
between the southern plateau and the Chanhe River are in 150~200 m. The gullies
and streams in the White Deer Plateau mainly include Gaojiagou gully, Shenyusi
gully, Wanggou gully and Cetacean stream. The lengths of former three gullies are

about 5km, but the length of the Cetacean stream is about 25 km.
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The tourism resources of the White Deer Plateau are abundant and diversiform,
and they include the loess plateau and ravine physiognomy landscape, the graceful
water landscapes such as reservoirs, springs and gullies, the woodlands and
agricultural landscapes, the literature tourism resource of “White Deer Plain”, the
deep historical and cultural tourism resource, the famous Hanwen Baling
Mausoleum, Queen Mother Bo Mausoleum, Queen Dou Mausoleum, site of Diging
Camp, the live custom culture resource, and the cave-house sites where villagers
lived in early years such as Changchungou gully and Sunjiagou gully. But at present,
only the Hundreds Hectares Cheery Garden and the Cetacean Channel are developed,
and most tourism resources are still in the state of un-development or the state of

waiting development, so the development potential of the tourism is very large.

(adopted from Hongmei Dong, Jingbo Zhao, Yougui Song. Loess Tourism Resource Exploitation Strategy in
the Chinese Loess Plateau: A Case Study of White Deer Plateau// Journal of Geography and Geology. 2009. Vol. 1, No
2)

Biogeography and Landscape Ecology

One of the problems of biogeography as a subject is that it means very different
things to different people. One now well-established approach to biogeography is
what has been described as ‘ecological biogeography’ and within this the equating of
the subject of landscape ecology with ecological biogeography is now commonplace,
particularly in British universities. Landscape ecology is seen as a subdiscipline of
ecology, ‘which focuses on ‘how landscape structure affects the abundance and
distribution of organisms’ and has also been defined as being concerned with ‘the
effect of pattern on process’, the pattern being the spatial structure of a given
landscape and the processes being ecological. In this respect, the use of the words
‘pattern’ and ‘process’ in the definition of landscape ecology closely parallels the

often cited statement that physical geography is concerned with ‘pattern’ and
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‘process’ in the landscape. However, the uncertainty over the exact relationships
between physical geography and landscape ecology represents but one component of
the issues of interdisciplinarity that are insufficiently discussed within many

publications in landscape ecology.

As a special feature in the American journal Ecology recently illustrated,
landscape ecology has now come of age, after the steady growth over the past 25
years. Nevertheless, there is still much debate about the range and scope of the
subject and its identity. It is also stressed that the subject focuses on the importance
of maintaining spatial heterogeneity in landscape structure in -order to insure
continued functioning of ecological processes. Landscape ecology is thus important
for environmental management, biodiversity conservation and ecological

sustainability.
Various general issues emerge, as discussed below.
1. The problems and limitations of broad-scale ecological research

Over the past 30 years, ecology has been dominated by a reductionist approach
to research centred on experimental ecology, using deductive scientific method.
Landscape ecology, which has often focused on descriptive inductive approaches at
the broad, so-called ‘landscape’ scale, has faced quite strong resistance from some
ecologists and biologists in both Europe and North America. Framing ant testing of
clear null hypotheses and experimental design, particularly replication, at the
landscape scale is difficult, although not impossible. Interestingly, this criticism is

similar to that levelled at another focus of biogeography — macroecology.

2. The limitations of landscape/patch mosaic model and the uncritical usage of
landscape metrics
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Some scientists question the oversimplified nature of the patch-mosaic model
as one of the core paradigms in landscape ecology and emphasize its limitations.
They stress the need for the adoption of a gradient perspective related more closely to
the gradient analysis concepts that have pervaded plant ecology for many years and
the idea that landscape should be seen as having ‘fuzzy geometries’. They are also
highly critical of the extensive use of computerized landscape metrics. While these
techniques are very good at describing patterns, the description of pattern has tended
to become an end in itself and the extent to which that has assisted with the
understanding of underlying ecological and biogeographical processes, that might

inform landscape management, remains questionable.

(adopted from Kent M. Biogeography and Landscape Ecology//Progress.in Physical Geography. Plymouth,
Devon: SAGE Publications, 2007 Ne 31(3))

An Outline of American Geography. Regions

Geographers use regions as a neat system of categorization, a way of
organizing a complex set of facts about places into a more compact, meaningful set of
information. As with any categorization, the regions are satisfactory if they identify

understandable patterns in the facts and if they help clarify the complex patterns.

To geographers, a region can be either nodal or uniform, single featured or
multifeatured. A nodal region is characterized by a set of places connected to another
place by lines of communication or movement. The places in the set are associated
with-each other because they share a common focus, even though each place may be
quite different from the others.

A uniform region is a territory with one or more features present throughout

and absent or unimportant elsewhere. A uniform region may represent some
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characterization of the total environment of an area, including both its physical and

cultural features.

Our perception of the nature of a region, of the things that together shape its
personality, is based on a relatively small group of criteria. In each major section of
the United States, we have tried to identify the one or two underlying themes that
reflect ways in which the population has interacted (within itself or with the physical
environment) to create a distinctive region. The most important identifying themes
for a region may vary greatly from one region to another. It is impossible to speak of
the American Southwest without a focus on aridity and water erosion, of the North
without its cold winters, or of the Northeast without cities and manufacturing. The
key element that establishes a total uniform region, then, is not how that section
compares with others on a predetermined set of variables, but how a certain set of

conditions blend there.

This scheme has resulted in our division of the United States into 14 regions.
These are: Megalopolis, the American Manufacturing Core, the Bypassed East,
Appalachia and the Ozarks, the Deep South, the Southern Coastlands, the
Agricultural Core, the Great Plains and Prairies, the Empty Interior, the Southwest

Border Area, California, the North Pacific Coast, the Northlands, and Hawaii.

Within this book, regions have been presented largely as though they are
distinct territorially, even though they are not. The “feeling” of a region we wish to
present is a function of place, but it is also a function of the subject theme chosen.
There are two important aspects of regional feeling in the region usually called “the
Midwest” — the urban-industrial and the rural-agricultural. Both are important

enough for us to treat each separately in some detail.

Rigid regional boundaries do not fit the landscape of the United States. A given

portion of the country may be occupied by parts of two or more regions, but the
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boundaries of many regions may also be fairly broad transitional zones that contain
many of a region’s characteristics. At times, these zones mark an area where the mix
of characteristics is so subtle or complex that it is difficult to assign the area to any
one region. Parts of the margin between the Agricultural Core and the Great Plains
are examples of this, as are sections of the transition between the Agricultural Core
and the Deep South.

Regional boundaries and regions themselves are not static. Settlement patterns
shift, society develops significant new technological abilities, and political patterns
are altered; regions reflecting these patterns may expand, contract, appear, or
disappear. A regionalization of the United States for the year of its discovery, 1492,
would have been quite different from one for 1776, 1865, or 1991. There is no reason
to believe that the pattern for 2100 will be similar to that for 2000.

An examination of the regions that we have created for this text indicates a
subdivision that should be generally recognizable, although some regions may
represent combinations that are normally not expected. For example, consider the
Bypassed East, a combination of the Adirondacks of New York and the northeastern
portion of the United States known as New England. Most casual observers firmly
lump all of New England.-into one region, reflecting the long-term identification of
the states of New England as a separate region with strong cultural cohesion. But
there have been great changes in southern New England in recent decades because of

heavy immigration and urbanization.

Several of the regions closely follow political boundaries. The reason for this
in Hawaii is obvious. California is separated from most of its adjacent landscape
because of its leadership role in changing the culture of America and its statewide
political "solutions" to its local resource problems. Megalopolis has been defined

traditionally along county lines.
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(adopted from Birdsall S., Florin J. An Outline of American Geography. Regional Landscapes of the United
States. John Wiley and Sons, Inc., 1998)

An Outline of American Geography

Millions of Americans, most of them urbanites, prefer to consider their country
as a basically rural place, and they seem to believe that this rurality provides the

country with a basic national vigor.

There is no longer much justification for this view of rural dominance. About
70 percent of Americans live in urban areas, and more than 40 percent are in areas of
1 million people or more. In 1990, the U.S. farm population numbered about 5
million (2 percent of the population), a figure that has declined steadily since the first

national census in 1790, when over 90 percent of all Americans were farmers.

Several elements of urbanization are emphasized in our discussion. Cities have
a particular form, a particular layout. Most American cities have a rectangular-grid
pattern, partly a result of cultural attitudes, partly a result of a desire for efficient
transport before the automobile; and partly because that pattern is an easy way to
survey the land. Within cities, there is a collection of industrial and commercial

centers, residential areas, warehouses, and so on.

Cities exist for many different reasons. They may have an important
transportation role. Or they may provide an important administrative function.
Perhaps they are a center of recreation or manufacturing. Most cities, certainly all
large ones, contain many different urban functions. Nevertheless, many are
characterized by certain dominant functions that were the reason for their
development and much of their early growth, and that today continue to give them

their special character.
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The pattern of continuing and often rapid urban growth in the United States
during the last 100 years, coupled with the increasing mobility of the urban
population, has stimulated a great sprawling pattern of urbanization. In some areas,
the result of urban spread is urban coalescence, with the edges of different urban

areas meeting and blending.

A substantial part of U.S. employment is related to manufacturing, either
directly or indirectly. Most cities were founded and experienced their major periods

of growth when manufacturing was the primary factor of urban growth.

Today, there is substantial regional specialization in manufacturing, partly as
the result of variations in the availability of industrial raw materials and partly as the
result of industrial linkages; manufacturing concerns that produce component parts of
some final product are located near each other as well as near the final assembly site

to minimize total movement costs.

Other important sources of variation-include differences in labour availability
or labour skills, in the quality of transportation facilities, and in local political
attitudes. Regions tend to specialize in the production of whatever it is that they can
best produce. And with this regional specialization has come regional independence;
few sections of America are truly self-sufficient in manufacturing, in spite of what

local pride might lead us to believe.

(adopted from Birdsall S., Florin J. An Outline of American Geography. Regional Landscapes of the United
States. John Wiley and Sons, Inc., 1998)
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SECTION IV

ECOLOGY

Habitat Used by Beech Martens in a Fragmented Landscape

We investigated key habitat features used by beech martens occupying a
fragmented agricultural landscape. Locations of eight martens were radio-monitored
daily for 4-12 month each. We evaluated the selection of home ranges within a
geographic area, as well as the selection of habitat features within-home ranges, using
random simulations for comparison. Home ranges included more wood and scrub
vegetation, and less arable land, than random simulations. They also included a
higher proportion of watercourses with continuous vegetation along their verges, and
were closer to these watercourses than random- simulations. Within home ranges,
beech martens used wood and scrub vegetation, and farm buildings, more intensively
than expected, and arable land less than expected. On average, beech martens stayed
close to watercourses (where most of the wood vegetation occurred) but not to farm
buildings. By these findings, arable land appeared to act as a seldom traversed
barrier, making farm buildings uneasy to reach if they are located far from

watercourses.

Habitat fragmentation is one of the causes of animal extinction, and thus a
major concern in conservation biology. It is a process generally regarded as
comprising three major components: the reduction in total area, increase in isolation,
and reduction in average size of patches of remnant natural vegetation. According to
Burgess and Sharpe agriculture is the most relevant cause of human-induced
fragmentation. Habitat fragmentation in agricultural landscape also has a fourth
component, namely the modification of the shape of natural vegetation patches.
These tend to occur along the boundaries of cultivated land only, and form a system
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of interconnected linear strips. In such landscapes, wildlife species ranging over wide
areas tend to have reticular home ranges, containing large holes of unsuitable habitat.
Reticular home ranges have a larger span and a higher perimeter-to-area ratio than
circular home ranges of the same area, thus allowing a lower-population density; they

will also be more sensitive to further fragmentation.

Here we report evidence from our radio-tracking survey that movements of
beech martens Martes foina Erxleben in an agricultural fragmented area were
restrained to the reticular system of river and ditch verges covered with natural
vegetation. In order to quantify this evidence and test for its significance we analyse
second and third order habitat selection as defined by Johnson: selection of a home
range within a geographic area; and selection of habitat features within the home
range, respectively. We focus on four habitat features: natural vegetation (wood and
scrub), arable land, farms, and watercourses. Selection of point and linear features
(buildings and watercourses, respectively, at the scale of our analysis) is difficult to
quantify due to the error associated with the animal location on the ground, and
because most methods used to analyse habitat selection are area-based. To overcome
this difficulty, in addition to standard habitat analysis (which relies on the habitat
immediately surrounding animal locations) we used a method based on Monte Carlo
simulations, to test the null hypothesis that the distribution of distances of beech
marten locations from rivers and ditches is the same as the random expectation. The
difference between the distances to a habitat feature for the observed and simulated

data sets measures the strength of attraction to or avoidance of that feature.

(adopted from Rondinini C., Boitani L. Habitat Use by Beech Martens in Fragmented Landscape//Ecography.
2002. V. 25.)
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Bird Phenological Data

Three bird datasets were compiled for the period 1969-1999 from lIrish local
and national bird reports and ringing reports. These datasets were (1) a regional
dataset for Eastern Ireland of the first arrival dates for 11 summer migrant species, (2)
a national dataset of the occurrence of two rare non-breeding migrants, and(3) a
national ringing dataset for 12 regular summer migrants which breed in Ireland.
Although the sightings of common spring migrants extracted from local bird reports
and rare migrants from national bird reports used in this study rely on volunteer
observers, the data collected are considered representative of bird movements within
the respective areas. Care must be taken when publishing first arrival dates as records
may be influenced by changes in number of observers, large random variance,
atypical behaviour (i.e. individual birds responding independently to external
stimuli), visibility and bird population size..However, in the current study, observer
numbers remained relatively constant- at 70-80 over 31-year period under

investigation.

1) The date of arrival of spring migrant bird species to Eastern Ireland
(Counties Louth, Meath, Dublin & Wicklow) was extracted from local bird reports
over the 31-year period 1969-1999. Irish Bird Reports from 1969-1999 were also
examined but only one record was extracted from the 1970 issue (Irish Bird Reports
1970-2000). These dates were then converted to Julian Days. Statistical analysis was
performed on observations of arrival dates of 11 terrestrial bird migrant species. The
species selected for analysis were those that had a minimum of 18 years for arrival
date over the 31-year period (1969-1999). In addition, the species selected were
common long-distance transcontinental migrants to the Western Palaearctic whose

wintering grounds are in sub-Saharan Africa.
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2) Two non-breeding migrant species that are rare to Ireland were selected
for analysis to establish whether there were any trends in their occurrences. The
annual total number of birds for each species was extracted from annual Irish Bird
Reports 1969-1999 (Irish Bird Reports 1970-2000). Hobby Falco subbuteo and
osprey Pandion haliaetus were selected as they are rare but regular non-breeding
migrants to Ireland and have different summer breeding ranges in Europe. Both also
winter in sub-Saharan Africa. The purpose of investigating regular and rare non-
breeding migrants to Ireland was to establish whether species with different ecologies
and different summer distributions in Europe showed (1) any changes in their
patterns of occurrences in Ireland, or (2) whether there was a pattern to any changes
observed.

3) National ringing data for 12 regular breeding sub-Saharan migrants were
obtained from Irish Ringing Reports 1975 (first year of publication) to 1999 which
were published with the Irish Bird Reports (1970-2000). Eight common passerine
species (mainly juveniles/adults ringed throughout the year) were chosen as
representative samples of terrestrial insectivorous species. Four tern species (mainly
pulli, ringed during the summer months) were chosen as representative samples of the
coastal marine environment. The terrestrial species were sedge warbler Acrocefalus
schoenobaenus, willow warbler Phylloscopus trochilus, chiffchaff Phylloscopus
collybita, spotted flycatcher Muscicapa striata, reed warbler Acrocefalus scirpaceus,
blackcap Sylvia atricapilla, common whitethroat Sylvia communis and common
grasshopper warbler Locustella naevia. The marine species were common tern Sterna
hirundo, arctic tern Sterna paradisaea, sandwich tern Sterna sandvicensis, and

roseate tern Sterna dougalii.

(adopted from Donnelly A., Cooney T., Jennings E., Buscardo E., Jones M. Response of Birds to Climatic
Variability//Int J Biometeorol. 2009. V. 53)
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Response of Birds to Climatic Variability; Evidence
from the Eestern Fringe of Europe

Recent climate change due to human activity has resulted in increasing
temperatures on a global scale. Birds species phenology and distribution are known to
be correlated with changes in temperature. Recent records show that bird migration
phenology is changing throughout Europe with widespread observations of earlier
arrival times. In addition, it has been shown that there is considerable spatial
variability in the observed changes in the timing of arrival. It has also been
demonstrated that the likely causes of a shift towards earlier bird migration dates are
changes in climatic conditions, but that not all species respond to temperature in a
similar way. Northward shifts in bird breeding ranges across both North America and
Great Britain have also been linked with recent climate change. However, while the
impact of global warming on ecosystems requires quantification, the effect of natural
variability in climate must also be borne in mind. This natural variability in the North
Atlantic region includes changes in climatic conditions associated with the large-
scale, natural climate phenomenon known as the North Atlantic Oscillation (NAO).
Large-scale, naturally -occurring variations must be taken into account when

considering the impacts of human-induced climate change.

The recent increase in spring temperatures in mid-latitudes has been found to
be an important driver of the observed altered phenology of many plant and animal
species. Across Ireland, average air temperature has increased by 0.5°C during the
past century which is in line with the global increase of 0.7°C. This increase in
temperature has been associated with a change in plant phenology in the form of

earlier leafing of trees in Ireland.
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Even in the absence of anthropogenically-driven increasing temperatures,
phenology would be expected to respond to natural variability in climate. The climate
in Western Europe is dictated in part by the NAO. In northern Europe, a positive
NAO is correlated with warm and moist winters, while a negative NAO is associated
with cold and dry winters. The NAO is also characterised by decadal oscillations and
longer predominantly positive and negative phases. The beginning of the present
positive phase of the NAO has been linked to a significant step change in"air
temperature across Europe in 1987-1988. This type of abrupt change in-climate is
often associated with step changes at ecosystem level which are generally referred to
as regime shifts. A well-documented regime shift occurred in the North Pacific Ocean
region in the late 1970s, while in the 1987-1988 change point in Europe has been
associated with a regime shift in the Baltic, North Sea and Wadden Sea ecosystems.
In both cases, these shifts have been linked to declines in populations of the kittiwake
Rissa tridacyla. The regime shift in 1987-1988 was also apparent in a range of
biological variables, including numbers of dark-bellied brent geese Branta bernicla
bernicla. This change point has further been associated with abrupt changes in lake
phytoplankton populations in northern Germany and an increase in the incidence of

disease in brown trout Salmo trutta in Switzerland.

(adopted from Donnelly A.; Cooney T., Jennings E., Buscardo E., Jones M. Response of Birds to Climatic
Variability//Int J Biometeorol. 2009. V. 53)

Rock Pigeon (Columba livia)

The Rock Pigeon (Columba livia), is a member of the bird family Columbidae,
doves and pigeons. The bird is also known by the names of feral pigeon or domestic
pigeon. In common usage, this bird is often simply referred to as the “pigeon”. The

species was commonly known as Rock Dove until the British Ornithologists’ Union
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and the American Ornithologists’ Union changed the official English name of the

bird in their regions to Rock Pigeon.

The Rock Pigeon has a restricted natural resident range in western and southern
Europe, North Africa, and into southwest Asia. Its habitat is natural cliffs, usually on
coasts. Its domesticated form, the feral pigeon, has been widely introduced elsewhere,
and is common, especially in cities, over much of the world. In Britain, Ireland, and
much of its former range, the Rock Pigeon probably only occurs pure in the most
remote areas. A Rock Pigeon’s life span is anywhere from 3-5 years in the wild to 15

years in captivity, though longer-lived specimens have been reported.

The species was first introduced to North America in 1606 at Port Royal,

Acadia (now Nova Scotia).

The Rock Pigeon is 30-35 cm long with a 62-68 cm wingspan. The white
lower back of the pure Rock Pigeon is its best identification character, but the two
black bars on its pale grey wings are also distinctive. The tail is margined with white.
It is strong and quick on the wing, dashing out from sea caves, flying low over the

water, its white rump showing well from above.

The head and neck of the mature bird are a darker blue-grey than the back and
wings; the lower back is white. The green and lilac or purple patch on the side of the
neck is larger than that of the Stock Dove, and the tail is more distinctly banded.
Young birds show little lustre and are duller. Eye colour of the pigeon is generally an
orange colour but a few pigeons may have white-grey eyes. The eyelids are orange in

colour-and are encapsulated in a grey-white eye ring.

When circling overhead, the white under wing of the bird becomes
conspicuous. In its flight, behaviour, and voice, which is more of a dovecot coo than
the phrase of the Wood Pigeon, it is a typical pigeon. Although it is a relatively
strong flier, it also glides frequently, holding its wings in a very pronounced V shape
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as it does. Though fields are visited for grain and green food, it is nowhere so

plentiful as to be a pest.

The bowing courtship, when the metallic lustre of the neck is fully displayed,

often takes place on ledges where Guillemots and Razorbills sit.

Urban feral Rock Dove nest with two nestlings approximately 10 days after

hatching.

The nest is usually on a ledge in a cave; it is a slight structure of grass, heather,

or seaweed. Like all pigeons it lays two white eggs.

The nestling has pale yellow down and a flesh coloured bill with a dark band. It

is tended and fed on “milk”. The fledging period is 30 days.

(adopted from http://en. wikipedia.org/wiki/Rock_Dove)

5
Greater Yellowstone Ecosystem

Yellowstone National Park forms the core of the Greater Yellowstone
Ecosystem (GYE) — and at 28,000 square miles, is one of the largest intact

temperature-zone ecosystems on Earth today.

Each of Yellowstone National Park’s separate parts — the hydrothermal
features, the wildlife, the lakes, the Grand Canyon of the Yellowstone River, and the
petrified trees — could easily stand alone as a national park. That they are all at one

place is testimony to Greater Yellowstone’s diversity and natural wealth.
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Geoecosystem

Geological characteristics form the foundation of an ecosystem. In
Yellowstone, the interplay between volcanic, hydrothermal, and glacial processes and

the distribution of flora and fauna are intricate and unique.

The topography of the land from southern Idaho northeast to Yellowstone
results from millions of years of hotspot influence. Some scientists believe the
Yellowstone Plateau itself is a result of uplift due to hotspot volcanism. Today’s
landforms even influence the weather, channelling westerly storm systems onto the

plateau where they drop large amounts of snow.

The distribution of rocks and sediments in the park also influences the
distributions of flora and fauna. The volcanic rhyolites and tuffs of the Yellowstone
Caldera are rich in quartz and potassium feldspar, which form nutrient-poor soils.
Thus, areas of the park underlain by rhyolites.and tuffs generally are characterized by
extensive stands of lodgepole pine, which are drought tolerant and have shallow roots
that take advantage of the nutrients in the soil. In contrast, andesitic volcanic rocks
that underlie the Absaroka Mountains are rich in calcium, magnesium, and iron.
These minerals weather into soils that can store more water and provide better
nutrients than rhyolitic soils. These soils support more vegetative growth, which adds
organic matter and. enriches the soil. You can see the result when you drive over
Dunraven Pass or through other areas of the park with Absaroka rocks. They have a
more diverse flora, including mixed forests interspersed with meadows. Lake
sediments such as those underlying Hayden Valley, which were deposited during
glacial periods, form clay soils that allow meadow communities to out-compete trees
for water. The patches of lodgepole pines in Hayden Valley grow in areas of rhyolite
rock outcrops.
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Because of the influence rock types have on plant distribution, some scientists
theorize that geology also influences wildlife distributions and movement. Whitebark
pine is an important food source for grizzly bears during autumn. The bears migrate
to whitebark pine areas such as the andesitic volcanic terrain of Mt. Washburn.
Grazing animals such as elk and bison are found in the park’s grasslands, which grow
best in sedimentary soil of valleys such as Hayden and Lamar. And the many
hydrothermal areas of the park, where grasses and other food remain uncovered,

provide a haven for animals during winter.

(adopted from Yellowstone Resource & Issues: www. nps. gov/yell/planyourvisit/resourceandissues)

6
Physiological Bases of Mosquito Ecology

It turns out that mosquito larvae definitely require food of animal origin in
addition of plant debris in order to meet their needs for the essential poly-unsaturated
fatty acids that apparently do not occur in plant material. Mosquito larvae feed
continuously, similar to caterpillars.-Some elegant endocrine mechanisms regulating
molting and metamorphosis in Lepidoptera have been revealed by scientists but it is
surprising that mosquito larvae were different. While caterpillars are able to adapt
their molts to their nutritional status even through supernumerary instars this is
impossible in mosquitoes. They are programmed for four larval instars and the
environmental, mainly dietary conditions, determine their final body size. An
absolute value for each instar in the diameter of their head capsule has been found

whereas the thorax diameter indicates the biomass acquired by the larva.

During the fourth and last instar 80-90% of the growth and biosynthesis takes
place. If not enough is accumulated, the larvae can wait for 2-3 weeks until they
finally pupate or die. If they pupate they give rise to small and large imagoes while

the dead larvae provide additional food for their sisters and brothers because during
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the fourth instar the sexual differences in growth and biosynthesis become expressed.
Because most mosquito larvae live in stiff opposition between feeding in the water
column or on the bottom and breathing at the surface, the biosphere accessible to
them is often confined to only a few centimeters, particularly in the Anophelines
which lack a siphon and spend most of their lives at the surface. These constraints are
reflected in variable imaginal body sizes and their teneral reserves that in turn

strongly affect the life of the imagoes.

After eclosion insects enter a shorter or longer “maturation period”, the teneral
phase. In mosquitoes this lasts about one day. This is a very important period because
so many covert effects take place at all levels: anatomical differentiation, behavioral
maturation, the hormonal system, the digestive system, vitellogenesis, and also the
flight muscles. All require their time before the true nature of the mosquito and
blood-sucking habits become manifested. Among all these aspects the quantity of

teneral reserves “inherited” from the larva are crucial.

(adopted from Briegel H. Physiological Bases of Mosquito Ecology//Journal of Vector Ecology Meeting.
Zurich, 2003)
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PA3JIE |

BNOJIOT'UA

buoJsorus paka
IKCKYpPC B HCTOPHIO

Cpa3y HECKOJIbKO Hay4HbIX AMCLUIUIMH BHECIH CBOW BKJIAJ B KOIUJIKY 3HAHHM
0 OMOXMMHMH M KIETOYHOW OMoJiorMH paka. YacTb 3TUX 3HAHUM OblIa MOJy4YeHa B
pe3yJibTaTe UCCIEJOBAaHUM, MPOBOIUBIIMXCS OoJiee CToNeTUs Hazad. baza 3HaHuUil 0O
PaKoOBBIX 3a00JIEBaHMSIX CYIIECTBEHHO IOMOJHWIACH OJaronapsi HaxJIbIHYBLIEMY
TOTJa MOTOKY HMHPopMauuu o reHetnke. Hauvano ObIIO MOJI0OKEHO  OTKPBITHEM
['peropoMm MeHzeneM npuHIuUNa HacJlIe€JOBaHUs IIPU3HAKOB, a 3aTeM OOJIBIION BKJIa
BHECIM Bbiaromuecs pabotel Teomopa boBepu, kacaromumecss — XpOMOCOMHOTO
YPOBHSI HACJIEICTBEHHOCTH U XPOMOCOMHbBIX MOBPEXICHUM B PaKOBBIX KJIETKaX,
oTtkpbiThe DitBepu [JHK kak 0CHOBBI HACIIEICTBEHHOCTH, YCTAHOBIICHUE Y OTCOHOM H
Kpuxom crpykrypsl JJHK, a Takke npoekt «l'eHoM uenoBekay, nossieHue JHK-
MUKpPOYMIIOB M HAyKH NpOoT€OMUKH. Bcs 3Ta mHpOpManus mo3BOJIMIa HE TOJIBKO
NOJy4yuTh OoJiee SICHOE MPEJCTaBICHUE O KAaHIIEPOTEHHOM MPOLECCe, HO TaKkKe
pazpaborath 00Jie€ COBEPIICHHbIC MOAXOJbI K AUArHOCTHUKE W 0003HAYUTH HOBBHIE

TCPAINCBTUUCCKUC MUIICHN JIA HpOTHBOpaKOBOf’I TCpaluu.

PazpaboTka METOIOB  KyJbTHBUPOBAHHS KIETOK Jajla BO3MOXHOCTb
IIPOBEPUTH, KAKHNE MMEHHO T'€HbI BOBJICUYECHBI B 3JI0KAYECTBEHHOE NEPEPOKICHUE U
poct. UccnenoBanust B 3TOM 00JaCTH MPUBEINM K OTKPBITUIO OHKOTE€HOB M T'€HOB -
OHKOCYIIpeccopoB. MccnenoBanus HaCIeICTBEHHOCTH IIPUBEIIN K ITOSBICHUIO TEOPUHU
«IByX XUTOB» M KOHLEMNIMU O HACJIEICTBEHHOM IMPHUPOJIE HEKOTOPHIX BUIOB Paka.

MeTtoapl okpammuBaHus XxpomocoMm mno3Boiwnu Hoysmny, Xanrepdopay u Poynu
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UACHTU(DULIMPOBATh XPOMOCOMHYIO TPAHCIOKAIMIO KaK SIBICHUE, MHHUIMHAPYIOIIEEe

OIYXOJIEBBIN POCT.

HUccnenoBanuss Ha APOXKIKAX MNOPOJWIA KOHUEHIUIO «KOHTPOJBHBIX TOYEK
KJICTOYHOrO0 IMKJIa», a Hu3ydeHHe Takoro opranusma kak C. elegans
(cBOOOTHOXKMBYIIA HEMATO/1a) MO3BOJIUIIO BBISIBUTH T'€HbI, BOBJICYEHHBIE B arlOINTO3.
Kietounbrit uki ctan 6oJiee JeTaabHO M3ydaThCs Ha HUBIIMX OpraHuW3Max, U TaKue
JKUBBIE CYIIECTBA, KaK MOJUIIOCKM, JPOX’KM M TUIOJIOBBIE MYIIKH. - BHECIIH
OTPOMHEHWIIINM BKJIQJT B HAlle NMOHUMAaHUE SIBJICHUW, MPOUCXOASIIMX B MPOILECCE

KJICTOYHOI'O IIUKJIA.

OTKphITHE TOrO, YTO TAKUE MPOCTEUIINE MOJEKYNIbl KaK Hukiandeckuid AMO®
CIOCOOHBI KOHTPOJIUPOBATH MHOKECTBO (PYHKLUN KIETKH, IPUBEIO K OOHAPYKEHUIO
psla IMyTed CHUTHAJIbHOW TPAHCAYKLMHU, KOTOPBIE Ce€lYac CTAHOBATCS OCHOBHBIMU

MOJIEKYJIIPHBIMU MUIIECHIMU IPU pa3padO0TKe MPOTUBOPAKOBBIX MTPENAPATOB.

Opnako, Oojbllasg 4yacTb TOTO, YTO Mbl HAa CETOJHSIIHMNA J€Hb 3HAEM O
OMOXMMHMYECKUX PA3IUUUAX MEXKIY HOPMaJbHOW M OMyXOJIEBOM KJIETKaMH, OBLIO
0OHapyKeHO B XapakTepe ux (hepMeHTatnBHON akTUBHOCTU. B 1920-x romax OtTo
BapOypr u3ywan TIJMKOAu3 ‘Ha OOJBLIIOM pa3zHOOOpa3uu OIyXOJell 4YeloBeKa u
KUBOTHBIX U OOHAPYKUJI, UTO CYIIECTBYET OOLIasi TEHIEHIUS K MOBBIIICHUIO YPOBHS
IJIMKOJIM3a B OMYXOJEBBIX KieTkax. OH 3aMeTus, 4To, Korjaa oopaslibl HOPMaJIbHbIX
TKaHel TIOMEUIAINCh B THTATEIBHYIO Cpeny, COAEpIKAIlyl0 TJIIOKO3y, HO He
UMEIOLIYI0 . KHUCIOpOoJa, HaOonaiacs JOBOJBHO BBICOKMH YpOBEHb OOpa30BaHUs
MOJIOYHOW KHCJIOTHI (aHa’pOOHBIM TJIMKOIW3); OJHAKO, MPH IMOjadye KHUCIOpoja
oOpa3zoBaHME MOJIOYHON  KHCIOTHI  (PAaKTHYECKH MPEKpamanoch. YPOBEHb
o0Opa3oBaHMsI MOJOYHOW KHCIJIOTHI ObUT BbIIIE B OOpa3lax OIMyXOJEBBIX TKaHEH MO
CPaBHCHHMIO C HOPMAJIBHBIMH B OTCYTCTBHH KHCIOpOJa, a HAJIMYUE KHUCIOpOJa
3aMeIsUI0, HO HE OCTaHaBJIMBAJIO OOpa30BaHHWE MOJIOUYHOM KHCIOTHI B oOpa3slax

omyxoJieii. BapOypr cmenan BBIBOJ, YTO PaKOBBIC KJIETKHA OOJATArOT HEOOPATUMBIM
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NOBPEXJIECHUEM MX JIbIXaTE€JIbHOIO MEXaHW3Ma, KOTOpPOE€ BBIpaXaeTrcsi B
MOBBIIIICHHOM YPOBHE CHMHTE3a JIAKTaTa Ja)ke B MPUCYTCTBUU KUCIOPOa (a9pOOHBIN
rivkosu3). BapOypr paccmaTpuBan yCTOMYMBOCTH JAHHOTO THMA TJIMKOJIU3a Kak
KJIFOUEBOE€ OMOXMMHUYECKOE IOBPEXKACHUE IMPHU 3JI0KAYECTBEHHOM IEPEPOKICHHH.
Ota crapas rumoresa BCE €LIE UMeeT IOATBEPKICHUE, B TOM CMBICIE, YTO B
CEpJLIEBUHE OIyXOJIM MMEIOTCSI TUIIOKCHUYHBIE YYacTKH, T[J€ MHpeodsagaer
aHa’pPOOHBIN TIIMKOIU3. DTO CO3/1a€T HEKOTOPHIE KIMHUYECKHE CIOKHOCTH, TAaK Kak
TUIIOKCUYHBIE KIJIETKM HE pEearupyoT B TOM K€ MEpe Ha OINPEACICHHBIC
POTUBOPAKOBBIE MpenapaThl W JIy4eBYIO Tepanuto. CuuTaercs, 4To CIOCOOHOCTh
KOHEYHBIX MTPOYKTOB INIMKOJIM3a JIAKTaTa U MUPYBATa YCUIIMBATh IPOTPECCUPOBAHUE

OMYXOJIEBOIO pOCTa  OMOCPEJOBAaHHO AaKTUBALMEH ¢haxmopa uHOyyupyruezo

eunokcuro -1 (HIF-1).

B nononHenne Kk ycwieHHIO (DEpMEHTATUBHOM aKTUBHOCTH TakuX ()EpMEHTOB
IJIMKOJIUTUYECKOTO MYTH, KaK FeKCOKMHa3a, (ochoPpyKToKknHa3a, MUPYBATKUHA3a B
PAKOBBIX KIJIETKaX, THUIOKCHS TaKXke sBiseTcs o0mell uepToid OOJIbIIMHCTBA
COJIUJHBIX PAKOBBIX OIyXOoJied Yy - uyemoBeka. OTH 3(P(EeKThl CBsA3aHbI C
IIPOTPECCUPOBAHUEM paKa, MeETacTa3UpOBAaHUEM M PE3UCTEHTHOCTBIO €ro K
OONBIIMHCTBY TpenaparoB. MIHTepecHO, 4TO Takue OHKOIeHbl Kak ras, Src, myc
YCUJIMBAIOT a3pOOHBIA TJIMKOJIM3 IYyTEM TOBBIIIEHUS IKCIPECCUU MNEPEHOCUHUKOB

TJIFOKO3bI U q)epMeHTOB TIIMKOJIMTHYCCKOTO ITYTH.

PakoBbI€ - KIIETKM pearupyroT Ha YCIOBUS THUIOKCHUU 3a CUET PEryJsiuu
sKcrpeccun  (pakTopa HMHAYUUPYIOIIETO THUIOKCHI0O - 1, KOTOpBIA SBISSACH
TPAHCKPUIILMOHHBIM ()aKTOPOM B CBOIO OYEpedb PEryJIHpyeT 3KCIPECCHUI0 T'€HOB
BOBJICYCHHBIX B TJIUKOJU3, TpaHcnopT rimoko3bl (GLUT-1), anruorenes ( VEGF),
BBDKMBAEMOCTh KJIETOK U 3puTpornod3. Dkcupeccust HIF-1 mabmtoganack B pakoBbIX
OMYXOJIAX MO3ra, IPyIH, KHIIEYHUKA, JIETKOTO, SIMYHUKA M MPOCTATHI, & TAKXKE B UX
METacTa3ax HO HE B COOTBETCTBYIOIIMX HOPMAaJIbHbIX TKaHsiX. Ero skcmpeccus B

OITYXOJIAX OOBIYHO CBSI3aHA C IIOXUM IIPOTrHO30M.
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HNuTepec K OmyxoneBoMy MeTaO0IM3My CTUMYJIMPOBAH MOSBICHHEM TaKHX
TEXHOJIOTUH, KakK MO3UTPOHHas 3MHCcCHOHHAas Tomorpadus (PET), uyBcTBUTENBHAS
macc-criektpometpust (MS) u BbicokOpaszperaronas s/1epHo-MarHUTHO-PE30HaHCHAS
cnekrpockorust (NMR). PET ucnoms3yer ¢rop-18 MeueHyro QTOPACOKCHUTIIIOKO3Y
JUISL IETEKLIUU YYaCTKOB TKAHEH C MOBBIIIEHHBIM COAEPXKAHUEM IIIFOKO3bI, YTO MOXKET
SBIIATBCS MHAMKATOPOM CBEPXPETYJSLUUU TJIMKOJIM3a U TOBBIIIEHHOTO YpPOBHS
metabonmu3ma. FAG PET Busyanmsanus mokaszaia 4ro OOJbIasi 4acTh NMEPBAYHBIX
PakoOBBIX OIyXOJ€M M HMX METacTa3oB Yy 4eJOBEKa O0O0JaJaoT IOBBIIIEHHBIM
COJIEpP’)KaHUEM TIIIOKO3BL. DTO OTKPHITHE (HOPMUPYET MOHATHE «TITMKOIUTHYECKOTO
NEPEKITIOUaTeNs» B PAKOBBIX KJIETKaX, KOTOPBIA MOXET OBITh IIPEIIIECTBEHHUKOM

OITYXOJICBOI'O aHI'MOI'CHEC3a U MCTACTA3UPOBAHMA.

NMR u MS ceiluac Moryr OBbITh UCIIQJB30BAaHBI IS H3MEpPEHUs
METACTaTUYECKOTO TOTEHIMada PAaKOBBIX KIETOK, a Takke MeTaboIrMuecKoro
dbeHoTuna OTHENBHBIX OPraHOB M TKaHEW. JTa, Tak Ha3bIBaeMasl «METa0OJIOMHUKA)
MOXXET TMPEAOCTaBUTh TaKWE OHWOJOTHYCCKHE OHKOMAapKephl, Kak oOpa30BaHHE
KOHCYHBIX MPOAYKTOB TJIMKOJIM3a, U3MCHEHHNE YPOBHEU JIMITHMIOB XapaKTePHBIX IS
KJIETOYHBIX ~MeMOpaH, W3MEHEHUS YypPOBHA COJCpXaHUS aMUHOKUCIOT W

HYKJICOTH/IOB.

[TockombKy  MHTOXOHAPWUU  COAEPKAT  DH3UMATHMUECKUW  Kackajg  JJiA
OCYIIECTBJICHUSI OKUCIIUTEIBHOIO MeTabonu3Ma, ObUIO MPEANOoJOkKEHO, YTO
MIOBPEXACHUST MUTOXOHJPHUI MOTYT COITyTCTBOBAaTh HApPYIICHUSM OKHCIHUTEIHHOTO
MeTabosiu3Ma, KOTOpble  HAOMIOJAIOTCs B PAKOBBIX  KJETKax. Myrtanuu
mutoxoHapuanbHoit  JIHK nHabmomanmuck y Oo0mbimoro pa3zHooOpasusi pakOBBIX
OIyXOJIe dYelloBeKa TaKHWX, KaK paK MOYEBOTO IMY3bIps, IIEH, TOJOBBI, JETKOTO,
suyHuKa. VHTepecHO, YyTo B cllydyae paka SUYHUKA OCHOBHBIE «TOPSYME TOYKU
MyTaluumn» ObLIM cocpenoToueHsl B cyobenunune HAJl — nerunporenassl, KoTopas
SIBIISIETCSl OJTHAM W3 OCHOBHBIX KOMIIOHEHTOB JBIXaTeIbHOU 1ienu. M3 3Toro MoXHO

CACJIaTb BBIBOJ O MCXAaHHM3MC U3MEHEHUIN OKHMCIIMTEIBHOTO MeTa6OHI/I3Ma, KOTOPbIC
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HAOJIOJAIOTCSL B 3JIOKAYECTBEHHBIX KieTKax. [lockonbky Mutoxonapuanbhas [JHK
MOJIBEP)KEHA  JICWCTBHUIO MHOTOUHMCICHHBIX  PEAKIIMOHHOCTIOCOOHBIX bopm
KHACIIOpOJia,  KOTOpble ~ 0Opa3yloTCsi  Ha  HPOTSHKEHUM  OKUCIHUTEIBHOIO
dbochommmupoBaHus, HEYIUBHUTEIHLHO, YTO wMHUTOXOHApuanbHas JIHK «kpaiine
YyBCTBUTEJIbBHA K  MYTarecHHOMY  BO3JCHCTBHIO.  MyTallMOHHAs  CTEIEHb
mutoxoHapuansHoro JIHK B 10 pa3 mpeBbliacT MyTaMOHHYIO CTEIICHb SICPHOU
JIHK. MuUTOXOHApUHM TakKe UIPAOT KIIOUEBYIO pOJb B alONTO3€ W HW3MEHEHMS

COOBITUH, KOHTPOJIUPYEMBIX MUTOXOHIPHUSIMH, BCTPEYAIOTCS B PAKOBBIX KIETKAX.

B wnauvane 1950-x D'punmTaiiH chopMynnpoBal KOHBEPIe€HTHYIO THIIOTE3Y
paka, KoTopas MOCTYJHPYET MOJOKEHHE O TOM, YTO (PEpMEHTATHBHAS aKTHUBHOCTb
3JI0KAYECTBEHHBIX HOBOOOpAa30BaHMM HOCUT CXOAHBIM xapakrep. Hecmorps Ha ToO,
4YTO OH BBISIBMJI HECKOJBKO HCKIIIOYEHHH U3 3TOro -IIpaBuiia, UM OBLIO ClIEJIaHO
0000IIIEHHOE 3aKJIIOYEHHE, OCHOBAaHHOE TJIaBHBIM 00pa3oM Ha NPHUBUBAEMBIX
OTMYXOJIEBBIX MOJesiX. Ho Ha MaHHBIE MOMEHT YYE€HBIMU XOPOIIIO MOHSAT TOT (akKT,
YTO HECMOTPS Ha TO, YTO PAKOBbIE KIIETKM XapaKTEpU3YIOTCS HAJIUMYHUEM psilia
METa0OJMYECKUX IMyTel C TMOBBIIIEHHOW aKTUBHOCTBIO (B YAaCTHOCTU IIyTH,
BOBJICUEHHBIE B CUHTE3 HYKJIEMHOBBIX KHCJIOT), 3JI0KaY€CTBEHHbIE HOBOOOPa30BaHUs
00J1aaI0T KOJIOCCAIbHBIM OMOXMMUYECKMM Pa3HOOOpAa3WeM, U CYILIECTBYET MHOIO
cnabo auddepeHIMpOBaHHBIX BUIOB paka, KOTOPBIE JHUIIEHBI Te€X (EPMEHTHBIX
U3MEHEHHUH, KOTOpbIe TOCTYJIUPYIOTCS B Teopuu ['punimTaitHa. Takum oOpaszom,
pakoBble  3a0o0JieBaHMs HE  O0OJAJalOT  YHUBEPCAJIBHBIM  3JI0KAY€CTBEHHBIM
dbeHoTunoM; ~Kak ¥, TPUBEICHHBIM B KauyecTBE MPUMEpPA, XapaKTEpPOM

(hepMEeHTaTUBHON aKTUBHOCTH.

Ha ocHoBe paboTbl, mpoBefaeHHOM okojo 60 jer Haszad, KoTopas crajia
BO3MOXKHOU Oyiarosiapsi UCCaeA0BaHMsIM 00pa30BaHUs paka MEeYeHU MPU KOPMIICHHUH
aMUHOA30KpacuTesiMi, Muiepc BBIIBUHYN «Jl€€MOHHYIO THUIIOTE3y paKay.
Jlannass runore3a ObUla OCHOBaHA HAa TOM HAOMIOACHUM, YTO Y >KUBOTHBIX,

noABCPraromuxcs KapIuHOICHHOMY BOBﬂCﬁCTBHIO, AMHUHHOA30KPaCUTCIIN
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(XI/IMI/I‘-IeCKI/Ie I(aHI_[epOFeHBI) KOBQJIEHTHO CBSI3BIBAIOTCS C OeNKaMHu Ne4€Hu, TOrAa
KaK Yy JKHBOTHBIX, Y KOTOPBIX ObLIH HHAYOUPOBAHBI OITYXOJH, CBA3bIBAHHA
aMHHHoaSOKpaCI/ITeJIeﬁ c Oenkamu OIIYXOJIM IIPAKTUYCCKHU HC H3.6J'IIOI[3J'IOCL. bru10
BBICKA3aHO IPCATIIOJI0KCHNC, YTO OHKOI'CHE3 ITPOUCXOAUT B PC3YJIbTATC ITOCTOAHHOTO

HN3MCHCHUS WUJIN ITOTCPHU 6eJIKOB, OTBCTCTBCHHLIX 3a KOHTPOJIb POCTA KJICTOK.

Cnyctss 10 ner Ilorrep BhICKa3zal NPENNONOXKEHUE, YTO TOTEepU Oelika B
IPOLIECCE OHKOreHEe3a MOTYT OBbITh BOBJICUEHBI B PETYIALMIO C OOpaTHOM CBA3BIO,
OCYIIECTBISIEMYIO (DEPMEHTHBIMU CUCTEMaMH, HEOOXOIUMBIMHU ISl ICJICHUS KIIETOK,
U TPEIJIOKUIT TUIOTE3Y «IoTepu oOpaTHOM cBsizu». B el IloTTep mocTynupoBai
IIOJIO’KEHHE, KOTOPOE 3aKII0YAIOCh B TOM, UYTO «PENPECCOPBI», OTBETCTBEHHBIE 3a
pPEeryJsiliii0  TE€HOB, BOBJIEUEHHBIX B  mpojudepanuio (IejIeHue) KIETOK,
YHUAUYTOXKAKOTCS WM BBIKJIKOYATCS  3a CYET JEWCTBUS HA KIETKY OHKOT€HHBIX
BelIeCTB. [Ipyn 3’TOM OHKOT€HHOE BEIMIECTBO MOXET B3anuMojaeicTBOBaTh Kak ¢ JJHK,
OJIOKUPYSI TPAHCKPHUIIIIUIO PEMPECCOPHOTO TeHA, TaK U HAMPAMYIO C PEIPECCOPHBIMU
OeJIKkaMi U UHAKTUBUPOBATH UX. ITO YTBEPKICHUS MTPEABOCXUTHIIO OTKPBITHE TAKUX

OeIIKOB-OHKOCYIIpeccopoB Kak P53 u RB 25 ner crorycrsi.

(ITepeBon Jlanumna YymakoBa, Onosrornyecknii GpakyabTer)

2
JpeBHsisi 0aKkTepusi AeMOHCTPUPYET CIOCOOHOCTDH
K BoccTaHoBieHuo JHK)

HenaBHue 3asBieHHss O  KyJBTHBHUPYEMBIX JIpEeBHUX  OaKTepusx,
3aMypOBaHHBIX BHYTPU Cpelbl, IOOJDKHBI ITOAYEPKHYTh HAlle OrPaHUYEHHOE
ITOHMMAHUE MEXAHU3MOB, JIEKAIIUX B OCHOBE JOJITOCPOYHOIO BBIKMBAHUS KIIETOK.
OcTtaercs HEACHBIM, KaKuM 0Opa3oM METa0OJU3M KIETKH MOXKET CIPaBUTHCS CO
CIIOHTaHHBIMM TE€HOMHBIMM pacnagaMyd B TEUYEHHE TE€OJIOTMYECKUX IIEPUOIOB

BpPCMCHU. Hp}IMBIC J0Ka3aTCJIbCTBA OTCYTCTBYIOT, HauoOoIee BEPOATHBIM
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MEXaHU3MOM SIBIIsItOTCA akTuBHbIE penapaunu IHK. B 310l cTtathe Mbl 00BbEIUHUM
[TLP uccnenoBanus u pepmentaruBHyto oopadotky JJHK ¢ npsmeiMu u3mepeHusMu
IbIXaHUsI C LENbI0  HUCCIENOBaThb  JIOITOCPOYHOE  BBDKHMBAHUE  OaKTEpHid,
3aMypOBAHHBIX B 3aMOPOXEHHOM COCTOSSHUM Ha CPOK JO OJHOTO MHWJUIMOHA JIET.
Hamm pe3ynbrarhl mOKa3bIBalOT JOKA3aTENIbCTBA BBDKUBAHUS OakTepuil B oOpasnax
710 MOJIyMWIJIMOHA JIET B Bo3pacte. Caenas 3To, Mbl MOJIYYWIN JPEBHEUIINE 00pa31ibl
JIHK u3 xu3HecnocoOHbIX KIeTOK. KpoMe Toro, Mbpl HaXOJAMM CBHJIETENHCTBA TOTO,
4TO 3TO JOJTOCPOYHOE BBDKHMBAHME TECHO CBS3aHO C KIJIETOYHOW METabO0JIMYeCKON
akTUBHOCThIO u penapanmedn JHK, 4ro co BpeMeHeM OKa3bIBAETCA BBIIIEC
NoKa3areyied MOKOS B KayeCTBE MEXaHU3Ma JUIsl MOJAEepKaHUs KU3HECTIOCOOHOCTH

OaKTepHil.

3a mociegHue TOABl PAN  HCCIEAOBAHUM - YyTBEP)KIAET, 4YTO JAPEBHUE
OakTepuasnbHble kKiaeTku W ux JHK Moryr coxpaHsTbCs B TEUYEHHE MHOIHMX
MUJIJIMOHOB JIET B 0CaJKaX, SHTape U kKaMeHHOM conu. Haunboinee pacpocTpaHeHHBIM
00BACHEHHEM 3THUX BBIBOJIOB ABJISIETCS TO, YTO MUKPOOBI OCTAOTCS B CTAJIUU MOKOS, a
9TO, KaK W3BECTHO, CBSI3aHO C HX BBICOKOW YCTOMYMBOCTBIO K HANPSOKEHUIO M
HeOmaronpusTHeIM ~ ycinoBusM. Ilokoil MOXXHO paccMaTpuBaTh KaK KOMILIEKC
CHEUUAJbHBIX TPUCIOCOOJEHUN, KOTOPbIE CHIXKAIOT CKOPOCTh  IMOJYYEHUs
noppexaeHud JIHK, neNCTBUTENBHO HEAKTUBHBIE KIIETKH, KAaK JHJIOCHOPHI W3
Bacillus u Clostridium, ocraroTcs HEaKTHBHBIMH B METa0OJHMYECKOM INIaHE, U
nos’ToMy TaM HeT akTuBHbIX penapauuu JIHK. B pesynprare, ux reHOMBI
YXYALIAIOTCS ¢ TEYEHUEM BPEMEHU M3-3a CIIOHTAHHBIX XMMHUYECKMX PEaKIUM, TaKUX
KAaK TUAPOJIN3 M OKHCIIEHUE, YTO, HAKOHEI], CTAHOBUTCS POKOBBIM, IPEAOTBpAIIAS
KJIIETKY OT mpopacTaHusi. Mojaenu noka3plBatoT, YTo HEycTpaHeHHas renomHas JJHK
Oyznet pazapobieHna Ha menkue Kycouku <100 6. m. B pa3Mepax Wi CTaHET MPOYHO
cummtod B TeyeHue makcumym 100000 mo 1 man ner (100 Keip-1 mun ner) B
ONTHUMAJIbHBIX YCIOBUSIX W 3aMOPOKEHHOM Topa3no ObicTpee B 0o0jee TeribIxX

napameTpax. Takum o0pa3oMm, CIOp O JPEBHUX >KU3HECHIOCOOHBIX OaKTepUsIX
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yCyryOJsieTcss OTCYTCTBHEM yOEIUTEIBHBIX JOKA3aTeIbCTB MEXaHU3MOB, C TIOMOIIHIO
KOTOPBIX KJIETKa MOKET BbIAep)kuBaTh noBpexacHus JJHK n npyrux HecTabuibHbBIX
MoJekys, Takux kak CIIC, Hax reojiornueckumMu cpokamu. Jlaxke, HECMOTpsI Ha ToO,
YTO OBUIM HEKOTOPHIE KOCBEHHBIE JOKA3aTEIhCTBA ABIXaHUS Yy IPEBHUX MUKPOOOB, 110
CHUX IOp HE HalJICHBI NPSIMBIE JOKa3aTeIbCcTBa akTUBHOU penapauuu JJHK. B nannom
HCCIICIOBAHUM MBI HCTIOJIb30BaJIM KOMOMHAITUIO METOJ/I0B MOJICKYJISPHOU OHOJIOTUU U
npsIMBIX U3MepeHuit BeIOpocoB CO2 0T 3aMOPOKEHHBIX 00pa3lioB, UTOOBI MOKA3aTh,
YTO MOKOM YCTYIaeT HU3KOMY YPOBHIO METa0OJIMYECKONM aKTUBHOCTU C perapaiuei

JIHK kax MexaHu3ma JI0IroOCpOYHOTO BKUBAHUS Y IPEBHUX OAKTEPUA.
Pe3yabTarthl n 00Cy:K1eHHe

Ms1 ucciaenoBand 0o0pas3ibl W3 BEYHOW MEP3JIOTHI, MOCKOJBKY IOCTOSTHHAS
MUHYCOBasi TEMIIEpaTypa CpPeAbl CUMTACTCS OAHOWU U3 JYUIIUX ISl JOJTOCPOYHOIO
coxpanenusi mukpoonoi JIHK. OOGpasibl Obutv B3SITHI M3 00JNacTel CO CTPOTUMU
YCJIOBUSIMM CYIIECTBOBaHUSI B cCeBepo-BocTouHOW Cubupu, Ha ceBepo-3amaje
Kananer 1 B Autapkruke. Jlo o6padotku mis uszsneuenus: JJHK B maboparopuu oHm

OBLIN IMIOMCHICHBI HAa XPAHCHUC B 3aMOPOKCHHOM COCTOSHHU.

Hust toro uroosr AHK wu3 MepTBbIX KIETOK He Oblla BKJIIOYEHA B
UCCJIEIOBAHUE, Mbl IIONBITAINCh YBEIMYHUTH conaepxkaHue Tosbko 4-Kb
OakTepuaibHbIX puOocoMHbIX (pparmentoB JIHK u3 Hammx oOpas3IoB ¢ MOMOIIBIO
YHUBEpCAJILHOTO Habopa OakTepualbHbIX MpaiiMmepoB. [Ipenpiayiive uccienoBanus
MOKa3aJId, YTO MUCKOMAEMbIE OCTAHKH MEPTBBIX OPraHU3MOB PEAKO COMPOBOKAAKOTCA
CUHTE30M NpoAykToB ammumdukauuu Oonee 100-500 6.n. mo pasmepy. Her
cBefleHnit 00 oOpazoBaHuM amruiikona >1,042 6. n. M3 mepTBOro obpasua ApeBHHUX
BpeMeH. AMIUTUKOH JJIUHON 4 Kujao0a3bl - OJMH U3 CaMbIX JJUHHBIX (parMeHTOB,
korga-nuoo Beaensiembix U3 JIHK npeBHHX MepTBBIX KJIETOK, U NpuMepHO B 20 pa3
oonpmie, uem gapeBHue ¢parmentsl JIHK, BbimeneHHele ©3 pacTeHuid U

MJICKONTUTAIONX TeX e o0pa3ioB (88-230 6.m., xummuecku moxoxa Ha JIHK
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MUKpPOOOB U BBIJIEJICHA U3 MEPTBOIl Ouomacchl). XOTs yCHEUHOe KyJIbTUBUPOBAHUE
MHUKpPOOOB U3 IPEBHUX 00PA3LOB MOXKET CIIY)KUTh MPSAMBIM JOKa3aTe€IbCTBOM JKU3HH,
3TH UCCIIEJOBaHMUsS HAMEPEHHO Hu30eraigu, MOTOMY 4YTO TYT €CTh JBE CEPbE3HBIC
npo6siembl. Bo-mepBbix, <1% OT BceX KJIETOK CUMTAIOTCA KYJIbTUBUPYEMBIMHU C
NOMOIUIBIO CTAHJAPTHBIX METOAOB, YTO CEPHE3HO OTPAaHUYMBAET MPUMEHEHUE TAKOTO
noaxoja. Bo-BTOpbIX, yBEIMYMBAEeTCd  PUCK  KOHTAMUHALMM  BCJIEICTBHE

JIOJITOCPOYHOM MHKYOAITHH.

[lectp oOpasmos, matupyembix 400-600 Kyr mpuuecnu 4-Kb - aMmmmmkoHbBI
oaxtepuanbHoit JIHK, HO He ObuT0 mosydeHo oOpasioB gatupyembix 740 Kyr u = 1
MJIH, cooTBeTcTBeHHO. [lonbiTkn ammmmduuuposars 1 u 4 k6 p/IHK u3 Bblcmmx
PacCTUTENBHBIX MATEPHAJIOB B NMPo0ax HE yJanock. UTOOBI MCKIIOUUTH BO3MOKHOCTD
JIOKHOTIOJNIOKUTENBHBIX PE3yJbTaTOB M3-3a BHYTPHJIA0OPATOPHOIO 3arps3HEHMS,
poObl BEYHOW MEP3JIOThI ObUIM HampaBlieHbl B Y HUBepcuTeT Mepaoka (ABcTpanus),

rae 4-Kb ammunkonst JIHK Gakrepuii Obl1M HE3aBUCUMO MOTYYEHBI.

VYcnemmnas u BocipousBoaumas amrundukanus 4-Kb 6akrepuansuoit JJHK, a
He pacturenbHoi JIHK, mpenmosaraer, 4yTto »HU3HECMOCOOHBIX KIJIETKH OaKTepui,
BEPOSITHO, MPUCYTCTBYIOT B 00pa3liax M3 BEUHOU MEP3J0Thl. Ba)kHO OTMETUTH, UTO
YMEHBIIICHUE Pa3HOOOpa3usi T'€HETHYECKOW TIOCIIeIOBATEIBHOCTH C BO3PacTOM
BOCCTaHOBJICHHOW OakrepuanibHo JIHK Takke moarBepkaaer JOCTOBEPHOCTH
pe3yJbTAaTOB: 3Ta cXema Oblla paHee IPEACTaBIICHa B M3YYCHUU JPEBHHUX IOPOJI
BEUHOW MEP3JI0Thl M BpsAJ JIU B pe3yiabTate 3arpssHenus (Puc. 1, cMm. Tabmuiy
agereHaa 1w marepuansl U MeTOAbl). BMecTe ¢ MOYTH MOCTOSSHHBIM YPOBHEM
KJIETOYHBIX CTPYKTYp C ONPENEICHHBIM BO3pPAaCTOM, pPE3YyJIbTAaT COIVIACYETCA C
MHEHHEM, YTO YCJIOBUS BEYHOM MEP3JIOTHI HE MOIIAEPKUBAIOT PENPOTYKTUBHYIO

JEATEIIbHOCTh IPEBHUX OaKTEepUaTbHBIX COOOIIIECTB.

Ha puc. 1 mokazano pa3HooOpa3ne TeHETHYECKHX IMOCJIEIOBATEIHLHOCTEH B

3aBUCUMOCTH OT BO3pacCTa BCUYHOU MCP3JIOTHI.
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JlpeBHUE KU3HECTIOCOOHBIE OaKkTepuil B TPUHIIMIIE MOTYT CYIIECTBOBATH B
JIBYX pa3NuyHbIX cocTOAHUAX: ([) HEaKTMBHOM COCTOSIHMM, TAaKOM Kak 3HAO0CMOPA,
KOTOpasi MpeObIBa€T B HEAKTUBHOM COCTOSIHUM M, CIIEJJOBATEIbHO, HET aKTUBHOU
penapanmu  JIHK, wm (II) B wMerabonmmueckn akTUBHOM COCTOSIHMHM, YTO
cnocoOctByeT akTtuBHOM penaparuu JHK. Ogun u3 cnoco0oB mpoBecTu pazinyue
MEXKIYy OTHMH JBYMS COCTOSIHUSMH — OTO OLEHKAa OTHOCUTEIBHOIO YPOBHS
noBpexaenud JIHK. Monekyna JIHK mnoaBep:keHa MHOrMM BHJIAM XHUMHUYECKOU
Momudukanun. OmHoM w3 QopMm, OOBIYHO  HAOIIOAAEMBIX, . SIBISETCS
TUJIPOJIUTUYECKOE JE3aMUHUPOBAHUE IUTO3MHA, IMPOU3BOJAIICE YpPallWid HWIH €ro
ananoru. [locnenyromiee coequaenue ypamuna ¢ aneHuHoM B xoae [P npuBoaut k
HaOmoaenuto xapakrtepueix C — T / G — A mepexonoB. UToObl OIpeaenuThb
MeTa00JIMYECKYI0 aKTUBHOCTh KJIETOK, OBUIM OMNpEEICHBl OTHOCUTEIbHBIE YPOBHU
TeHETHYECKOro MOoBpexkaeHus myTeM oopadoTku nmopiuii JIHK skcrpaktoB yparui-
N-rmukosunazort (YHI') mepen ammmmdukanuein 4-Kb pJIHK OakrepuanbHbiMu
dparmentamu. YHI' paspymaer cBsi3u puOo3bl ¢ ypaluioM U MO3BOJSET JIUIIb

HenoBpexaennon JIHK ammmuduiupoBatecs (puc. 2).

Ham anamu3 ¢ wucnons3oBanvem YHIT mo3BonuiI BBISABUTH BapHUALUIO
noppexaenu JIHK. B  Bo3pactHom pgmamazone or S5 - g0  30-Keip,
rpaMIojoxkureiabubie  Oaktepun ¢  Hm3kuM GC, cmocoOHble GoOpMHPOBATH
OHAOCIIOPHI, HAKATUIUBAIIA TUAPOIUTHUECKUE TTOBPEXKICHUS Ha YpoBHE 99% (TOUHBINH
kputepuit @umepa, N = 95, P = 0,00008). He Obiio oOHapykeHO OakTepuil C
W3BECTHBIM MOTEHIMaIoM mokos B ammumdukanusx 400 - 600-Keip. Bmecto aToro,
MPEACTAaBUTEIIM IPaMITOJIOKUTEIIBHBIX Actinobacteria ¢ BbICOKMM cojeprkanuem ['11-
nap, - OTHOCAIIMECS B OCHOBHOM K HedopmupyomuMm cropsl  Arthrobacter,

npeodIaaany cpenu MpeACTaBUTENeH ¢ IpeBHEHIIICH HETPOHYTOM BOCCTAHOBIICHHOM

JIHK (puc. 3).

['pammnionoxurenbHbie OakTepun ¢ HU3KUM ypoBHeM ['1[-nap (xentwie), Takue

kak sHpocnopodopmupyromue Clostridia mokazanu mnoBpexnenue JHK. Jlns
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IrpaMOTpPUIIATENbHBIX OakTepuil (Oenble) W TpaMIOJIOKUTENbHBIX OaKTepuil ¢
BbICOKHM cofepxanueMm [ L[-map (3enensie), Takux kak Actinobacteria, moTeHIHa

ITIOKOs HCU3BCCTCH.

B mnoucke cBuperenbcTBa MeTabOIMUYECKOM aKTUBHOCTH, HEOOXOIUMOM st
penapanuu JJTHK, mMbI cpa3y ke npoBepuiiv 3aMOpPOKEHHbIE 00pa3lbl HA BBIACICHUE
YIJIEKUCIIOTO rasza Mpu Temrieparype OJU3KOM K TeMIlepaType OKpYKarolled Cpebl.
C mnoMouIpl0 BBICOKOUYBCTBUTEIBHONW TEXHUKH, Mbl OOHAPYXKWIIU - CPEIHUE
nokazarenu no 0.142-0.794 mxr CO2-c / r cyxoil Maccel B CyTKH B 00pasliax,
natupoBanHbie <600 Keip, HO He ObU10 BhIeneHut CO2 y o6pasioB 740-Keip u y
KOHTPOJIBHBIX OOpasIloB, YTO COIJIACYETCSI ¢ HEBO3MOXKHOCThIO aMIUIU(UIIMPOBAThH

oonbine pparmentsl JJHK u3 atux 06pasios (puc. 4).

Hpixanue B MKr CO2-C Ha rpaMM CyXOro rpyHTa B CyTKH B 3aBUCUMOCTHU OT
BO3pacTa  BEYHOM  MEp3JOTHI;  JAMana3oH  oToOpaxkaeT  MHUHUMAJIbHYIO

0OHAPYKUBAEMYIO ITUM METOJIOM Pa3HUILY.

Pe3ynbTaTel MO ABIXaHWIO B COYETaHMM C OTCyTCTBHMEM mnoBpexacHun JIHK y
rPaMIIOIOKUTEIbHBIX OakTepuit c BBICOKUM COAEpIKAaHUEM I'l[-map
IPOJEMOHCTPUPOBATIM  JOKA3aTEIbCTBA  JIOJTOCPOYHOM  JKU3HECHOCOOHOCTH,
MeTabonnyeckor akTuBHOCTU W penapanuu J[IHK B apeBHUX MUKPOOHBIX KIETKaX.
MHorue uccineoBaHus MPeAnoaaralT, YTO MOKOH SBisieTcsl Hanbosee 3P GeKTHBHOM
cTpaTerven JJisi BbKMBAaHUS OaKTepUil B TEUEHHE JJIMTEIbHBIX MEPUOJIOB BPEMEHH.
Hamy naHHbIE TMOKa3bIBAIOT, YTO, HECMOTPS HAa KPaTKOCPOUHYIO YCTOWYHBOCTb,
crigmue  OakTepuu Bpsig JU  OyayT HamboJiee YCTOMYMBBIMU KJIETKaMH 3a
TBICSTYENIETHUE CPOKH B XOJOJHBIX M CyXUX ycJoBuUsix. Bmecto aroro, OGakrepuu c

AKTHBHBIM MCXaHN3MOM pfCIiapaliuu I[HK HUMCIOT 60J'IBIJ_IyIO BCPOATHOCTDL BBIKHUTD.

JloNTOBpeMEHHOE BBDKMBAHME OaKTepWii B 3aMOPOKEHHOM COCTOSTHUHU

pacKpbIBaeT HaM psJi HHTEPECHBIX BO3MOXHOCTeW mans coxpanenus JHK wu

66



BOCCTAHOBJICHHSI U3 MOJI36MHOM Cpefbl. DTO UCCIEAOBAHUE TTOKA3bIBAET, YTO BEUHAs
MEP3JI0Ta MOXKET SIBISATHCS CyOCTPAaTOM JIJIsl MHOYKECTBA )KM3HECTIOCOOHBIX OaKTepHid,
alanTHPOBAHHBIX K MPOILIBIM Male000CTaHOBKaM, HEKOTOPBIE U3 KOTOPBIX 10 CHX
nop He onucansl. Jlonrocpounoe BepkuBanue JIHK nabmogaetcs y Actinobacteria. B
KOHIIE KOHIIOB, IPEIINOJaraeTcs, 4To YCIOBHS JI CYIIECTBOBAaHHUS B BEUHOMU
Mep3noTe U JbAe Ha Mapce, u nyHe lOmurepa cXOIHBI € aHAJIOTMYHBIMU
NoKa3aTeJsIMM Ha 3emiie. JTa rurore3a TpeOyeT JalbHEHIIero pacCMOTPEHUs] Ha
u3ydyeHrue MeTabOIN4YeCKOll aKTUBHOCTH MHKPOOPTaHM3MOB TMPU MHHYCOBBIX

TeMIiepaTypax B paMKax pa3paboTOK CTpaTeruii OOHAPYKEHUS KU3HU.
MarepuaJjbl 1 METObI

Bce mnoaroroBurenshbie IIIP pa®oTel npoBOAWIMCE B  CHELUATIBHO
U30JIMPOBAHHBIX  Jaboparopusx (C  OTHEIbHBIMH CUCTEMAMHM  BEHTWJISLIMM,
npubopaMu HOYHOro Y@P-001IydyeHHs] TOBEPXHOCTEH, a TakXke ONTUMaJIbHbIM
naBjleHueM Bo3ayxa). lccrnemoBarenbekas —rpyliia MOpUIEpKUBaIach CTPOTUX
IPOTOKOJIOB (pabOThI BEJMCh B COOTBETCTBYIOUIMX KOCTIOMax, Mackax JUisl JIMIIA,
ramMmma-cTepuIM30BaHbIX mnepyatkax). bnank-Beiaenenue u IIP-amnnudukanmm
KOHTpOJIs1 ObUTH BKIIFOUYEHBI B COOTHOWEHUU 1:5 u 1:1, coorBeTcTBeHHO. [lepBuuHbIC
aHanu3el ObLTM TpoBefeHB B naboparopun apeBHedt JIHK Ilentpa [IpeBueit
reHeTuku, yauBepcureT Konenrarena, Konenraren, Jlanus, a peruimkaniioHHbIN 4-
Kb anamu3z TIIIP. 6bin1 3aBepmien B nabopartopum 1o wucciaenoBanuto JIHK, B
yHuBepcuteTe - Mepaoka. Pe3ynbrarel He3aBUCHUMOW J1a0OpaTOpUM  MOKA3aJIH
nepekpoiTie 83% B mepuojie MEXy CUKBEHCAaMU TPy (T.€. TOCIeI0BATEIbHOCTEMH,
KOTOpble Obutn > 96% aHaNOTHUYHBIX, HA KOTOPHIC MPHUXOAUTCS BHYTPUBHIOBAS

HeoiHOpoaHOCTh 16S p/IHK).

(ITepeBox Hukutel HocoBa, 6uonorndyeckuii pakyabTeT)
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JIABSIIIUE, BBIOIUECS Y XUIIHBIE
YACTh 1

MoskeT moka3aTbcs MmapagoKCoOM MHEHHE O TOM, YTO PAaCTCHHS, KaK M JIIOObIE
JKUBBIE OpPTaHU3Mbl, UMEIOT OIpPEJCICHHbIE MECTa MPOKUBAHUS, U Jlaxe OCcOObIe
pacTeHusI-COCeIM, BMECTE C KOTOPBIMU OHH KUBYT B cooOIecTBax. B KOHIIe KOHIIOB,
HE CYIIECTBYET PACTEHUS, KOTOPOE CIIOCOOHO ObLIO ObI CO3HATENLHO BBIOPATh MECTO,
KyJZa MOTJu Obl ymacTh, U MpopacTu ero cemeHa. CemeHa, EPEHOCHUMBIE BETPOM,
NTUIIAMA WM BOJOH, a TakKe MIJICKONUTAIOMUMH HAa WX MeXE, IO0-BHIUMOMY,
pacupoCTpaHsAIOTCS CiaydaiiHo. TeM HE MeEHee, HET COMHEHMS B TOM, 4TO
ompe/ielIeHHbIE PACTEHUS PACTyT TOJILKO B ONPENIETICHHBIX MecTaxX: Oy/b TO CKaja, 3a
KOTOPYIO MEIUIAIOTCS JIMIIAMHWKH, BEpIIMHA JepeBa, K KOTOPOH, TMPOICIIBIBAS
TPYJOEMKHM TMyTh, BOCXOMIST HEKOTOpPHIE BBIOMIUECS, WM JaXe TMapa3uThl H

MOJTYTapa3uThl — XO31H, KOTOPhI CHA0KAET UX BCEM HEOOXOIUMBIM.

Takke He BbI3bIBAET COMHEHHUS TOT (aKT, YTO OHU >KUBYT B CHEHUPUUECKUX
coo0uIecTBax, KOTOpbIE HMMEIOT OIpeAesIeHHble TpaHulbl. Bce Mbl yacto Moriu
BUJIETh, KaK BHE3AIHO JIeC CMEHsAeTCs mpepuei mnu syroM. OmbITHBIE coOMpaTenn
AT0J1 3HAIOT IO CBOEMY OIIBITY, UTO €KEBUKY MOXHO OOHAPY>KUTh Ha U3TOPOASX WIH

10 Kparo Jieca, a 3eMIIIHUKY - B IPYTUX MeCTax.

OmHO# W3 MPUYMH TAKOTO SIBHOTO COCPEIOTOUYEHHUS PACTEHHMM 3aKIII0YaeTCs B
UX 0COOBIX TPEOOBAHUAX K CBETY, BIAKHOCTH, TEMIIEPATYPE U TPYHTOBBIM YCIIOBHSIM.
Ho ecim ObI MX pacnpocTpaHEHUE 3aBUCEIIO TOJBKO OT ATHX (PaKTOPOB, MHOTHE BUIBI
ObLTM OBbI TOpa3no OoJbIle PacHpPOCTPaHEeHBI. Tak, MPU OCMOTPE MbI OOHAPYKUBAEM,
YTO MOJJICCOK B XBOWHOM JIECY 3HAYUTEIIBHO OTJIMYACTCS OT TOTO, YTO B JINCTBEHHOM
Jecy, W KOTJla Mbl aHaJU3UpPyeM OTy pa3HHIy OoJjiee MOIpOOHO, TO BO3HUKAET

ompezeNieHHasi CTPYKTypa pacTUTENbHBIX coolriecTB. Kaxmoe Takoe cooOiecTBo,
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XapaKTEPU3yeMOe MPUHAICKHOCTEIO K COOCTBEHHOW OMPEACICHHONW TpYIIIe,
MO3BOJISIET HAOJIIOIATh MOJII0KUHBI WITK Jake 0oJiee BUOB, KOTOPBIE MPOU3PACTAIOT
BMECTE, HApPSAAy C OTPAHUYEHHBIM KOJIMYECTBOM JAPYIHMX BUJIOB, CBSI3aHHBIX C HUMHU.
['panunibl MKy COOOIIECTBAMU HA TEPPUTOPHH JieCa W TOJSA OOBIYHO PE3KO

OYEPUYEHBI.

[IpyunHBl COBMECTHOIO MPOU3PACTaHMSI PACTEHUH B COOOIECTBE H3BECTHBI
TOJIBKO YacTUYHO. OJTHUM U3 HHTEPECHBIX aCIIEKTOB 3TOT0 BOIIPOCA ABJIAETCA TO, YTO
CYILIECTBYIOT TAKUE PACTEHUS, KOTOPbIE MPEMATCTBYIOT PA3BUTHUIO IPYTUX PACTEHHIA.
B srom muiaHe OHM SABIAIOTCS AaHTUCOLMAIBHBIMU. HekoTopble M3 HHX MPOCTO
3aMeIIalT OmmkalluxX coceneil, MoOexaas B KOHKYPEHIMH 3a BOAY WIH
IIUTaTEIbHBIE BEIIECTBA, COJEp)Kaluecs B IouBe. [[pyrme CIOBHO BeAyT XH-
MUYECKYIO BOWHY, BBIIEIISAS BELECTBA, KOTOPbIE TOPMO3ST POCT APYTUX BUAOB. Tak
MOCTYIMAOT HEKOTOPbI€ MYCTBIHHBIE PACTEHHUsS, OCOOECHHO KaydyKooOpa3yroas
rBarojia B MekcHuke, KoTopas BBIIEIAET KOPUYHYIO KHCIIOTY U3 KOpHEH. DTO Bele-
CTBO SIJOBUTO ISl APYIMX pPacTE€HUM, MO3TOMY TIBaroja pacTeT OTAEIBHO OT BCEX.
AHQJIOTMYHO, YEPHBIA OPEX PACHPOCTPAHSAET YEpPE3 MOYBY BOKPYI KOpPHEU sif, KO-

TOpPbIN yOUBAET Ipyrue pacTeHUs.

Haubonee npustHO paccmaTpuBaTh PACTEHHs, KOTOPBHIE MOMOTAOT JIPYTUM
pacTeHusM JIydlie pacTH. XOPOIIO W3BECTHBIM MPUMEPOM SBISICTCS KJIEBEp.
bakTepun, KOTOpbIE CTUMYJIHPYIOT POCT, 00Pa3yIOT B €r0 KOPHAX y3€IKU (KOPHEBBIC
KIIyOeHbKH), ((PUKCcHpyIOIHEe a30T W3 BO3AyXa, oOpa3ys HUTpPATHOE YI0OpEeHHE,
KOTOpOE TIOJIE3HO HE TOJIKO JJIsi KJeBepa, HO W JJs JIIOOBIX APYTUX PacTCHHIA-
coceneit. [ToaToMy kieBep U Apyrue BUABI ceMeCTBa OOOOBBIX YaCTO BHICEHBAIOT
BMECTE C APYTHMMH CEMCHAMH, KakK, HallpuMep, Ha Ta30HaX WM B HOBBIX cajax, WM
WX 3aCaXWBAIOT CHaydaja B CKyAHYIO TIIOYBY, KOTOpyr depmep Hamaeercs B

JajabHEHNIIIEM UCIIOJIb30BaTh.
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JIA3SIIIUE, BBIOIUECS 1 XUILIHBIE
Yacte 2

JIOTMYHO TIPEANONOKUTh, YTO BCE PACTEHMS, PACTYIIHNE BMECTE B IIPUPOIHBIX
co0011IeCcTBaxX MOJIE3HbI KAKUM-TTM00 00pa3oM U B KaKOW-TO CTENEHM APYT JJIs Apyra.
OnHaKo CyLIECTBYIOT TAaK)XE pacTUTEIbHbIE COOOILECTBA, OTHOILEHUS  BHYTPHU
KOTOPBIX HEpPaBHOLEHHBI. CaMblii KpaWHWW CIydaild — 3TO WCTHUHHBIN I1Apa3UTHU3M,
IIPU KOTOPOM OJIHO PAcCTEHHUE ITOJHOCTBIO MOXKET JKUTh 3a CYeT apyroro. Muorue
B3aMMOCBSI3M PACTEHU OTHOCUTEIBHO 0O€30MacHbI, B TO BPEMsI KaK JPYTU€ MOTYT

IIPUBCCTH XO34MHA K ruoenm.

K meHee BpenHBIM BHZIaM OTHOCATCSI 3aMEUYaTElIbHBIE BBIOIIMECS PACTCHUS -
JIMaHbl ¥ OIIMOOYHO HAa3BaHHBIC HA/I3eMHBIE pacTeHus, >nuduthl. U Te, u apyrue uc-
MOJIB3YIOT JIPYTHE PACTEHUS B KAYECTBE JICCTHUI WU TUIaTGOPM, MO3BOJISIONINX UM B

OKPY’KE€HUHU BBICOKUX JIEPEBbEB MOJIYy4aTh JOCTATOYHO CBETA JJIsl POCTA.

JInanbsl 0COOCHHO TTpUMEYATENIbHBI TEM, YTO OHH MCTOIB3YIOT 0COOBIE METOIbI,
KOTOPBIE TMO3BOJISIOT UM B30MPATHCS JTaXKe Ha CaMble BBICOKHE JepeBbsi. OIHU BUIBI
JUaH TIOJHUMAIOTCS, OOBUWBas cTeOenb JIIOOOW MOAXOMSIICH OMOPHI, MOTHUMASICH
BBIIIE ¢ KaXIbIM 000poToM. [logoOHbIM 00pazoM B30HparoTCs (acoiib U TIIUIUHUS.
OrypIiel, CTpacTOIBET M TOPOX, HAMPOTHUB, HUCIOJB3YIOT YCHUKHA - W3MCHCHHBIN
cTeOeINb I JINCTOBOM YEPEeIIoK, KOTOPhIe OOBUBAIOTCS CaMH BOKPYT JIF0O0H OTOPHI,
MOT00HO HEKOTOPBIM IIEMTKMM XBOocTaM 00e3bsiH. Haiiis ormopy, OHU Tyro HEeTISIoTCS
3a HEe, U YCHK B30MpacTCsS MEKIy HUMH, OYKBAJIBHO TOATATHBAS PACTCHHUE BBEPX,

TaK 9YTO HOBBIC YCHUKH MOT'YT O6pa?>OBBIBaTBC$[ U IIOATATHUBAIOT €II1C BBIIIIC.

MHorue auaHbl B30HMpAIOTCA C IIOMOIIBIO KOJFOYEK, KOTOPBIE IPOCTO

MPUIETUISIIOTCS K TOMY, YTO MOKET CTaTh onopoil. Takum 0Opa3om, B30MparOTCs po3a
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U pOTaHbl. Y pOTaHa, KOTOPHIN B IEHCTBUTEIBHOCTH MPEACTABIISIET COOOM BBIOIIYIOCS
najbMy C OY€Hb THOKUM cTebsieM (CIeI0BaTeNbHO, OH UCIIONB3YETCs I IUIETEHus),
KOJIFOUKHM PACTyT Ha JJIUHHBIX KHYTOIIOJOOHBIX PAaCHUIMPEHUSX JINCTOBOTO YEpEIKa,
KOTOpbIe 3arubarorcs. Eciin 3TOT KHYT HE COeMHUTCA C OMOpPOH, ero KoHer Oyzaer
CBHUCATh, U B JIECY OH MOYKET HAHECTU BpEJl TH0OOMY HEBHUMATEIbHOMY ITyTHUKY, TaK

KaK €ro OCTpbI€ KOJIOYKU MOT'YT INIyOOKO IIOPE3aTh KOXKY.

Bnpouewm, nepeBo, ciryxariee ornopoil, MOXeT MOTUOHYTh M TOTJa BBIOLIUECS
0 HEMYy JMaHbl ynaayT BMecTte ¢ HuUM. OpHako Onarogaps UX OYE€Hb TMOKUM
cTeOJIsIM, OHU OOBIYHO BBDKMBAIOT IPU MAaJCHUM, NOChLIAas HOBbIE ITOOETH BBEPX HA
apyrue nepesbs. MHOrma nmaHsl, KOTOPBIE HE TOCTAaTOYHO 3aKPENUIIMCh HA JEPEBE,
CKOJIB3SIT BHHU3, UX CTEOJM 3aIllyThIBAIOTCA M M3TUOAIOTCS, YTO CO3AAET CUJIIBHOE

NpCIATCTBUC P ABUKCHHUU B TPOIIMYCCKUX JUKYHIJIAX.

JIA3SIIIUE, BBIOIUECS U XUII[HBIE
Yacts 3

Onudutel, BTOpas Ipylna pPacTeHU >XUBYIIMX Ha JEPEBbAX, HUKyJa HE
B30MparoTcsi coBceM. OHHM TPOU3PACTAIOT JOBOJBHO BBICOKO, OJHAKO HE Kak
[IapasuThl, a KaK PAacTEHUs, CTPEMSIUUECS IIOJYyYUTh CBOE€ MECTO IIOJ COJIHIIEM.
BoabmMHCTBO AHU(PUTOB MOKHO OOHAPY>KUTh BO BIIAXHBIX TPOIMMKAX, U OOJblIas
HENPOXOAUMOCTb I JIFOJAEH CO3JaeTCsi MXaMH, NANOPOTHUKAMM, OPXHIACSIMU H

APpyTruMu BHH(bHTHBIMH pacTCHUAMU, paCTYIIMMU HA CTBOJIAX U BCTBAX ACPCBLCB.

XOTs, MOXET MOKAa3aThbCsl, 4YTO I MAaJCHBKOTO TPOMUYECKOTO pPACTCHUS
JIOCTaTOYHO TMPOCTO BBIPBATHCA M3 T'YCTOM TEHU JIECHOW Yalll¥, BOCIIOJIb30BABIIUCH
TSHYIICHCS BBEPX BETKOW JIepeBa, HO IS AMU(UTOB ATO MPEACTABISICT OIPOMHBIC

cl1o)kHOCTU. OUeHb HE MHOTHE U3 HUX UMEIOT KOpHH, HOCTaTOqHOﬁ JJIUHBI IJI51 TOTO,
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9TOOBI JOCTHUYH ITOYBBI; BCE OCTaJbHBIC JIOJDKHBI YAOBIETBOPSATHCS TOW BOJOW H
IUTATeILHBIMH BEIIECTBAMHU, KOTOPHIC OHM MOTYT HaWTH BBICOKO Ha JepeBbsX. B
HEKOTOPBIX  CIIyYasX, CEMEHa pacHpOCTPAHSIIOT MTHUIBI, TOeHas  STOJBI,
IIPOU3BOJAIINECS PACTEHUEM, a HEIepeBapeHHBIC CEMEHA BBIICISAIOT Ha BETBH
nepeBbeB. Ho OONBIIMHCTBO M3 HUX UMEIOT WJIM OYEHB JIETKHE CIIOPHI, KaK Y MXOB U
ManoOpPOTHUKOB, WJIM JOBOJBHO JIETKHE CEMEHa, KaK y OpXuIed u OpOMeJHeBBIX,
KOTOPBIE PAcCHpOCTpaHsioTcs BeTpoM. OTAenbHAas CEMEHHAash KOpoOOYKa OpXHIcH
MOJKET COJIepKaTh 10 TPeX MUJUIMOHOB CEMSH, YTO JaeT, MO0 MEHbIIeH Mepe,

HCKOTOPBIM M3 HUX BO3MOKHOCTB OKAa3aTbCA HAa BECTKAX JICPCBA.

Korna cemena wim criopel mpopacTyT, nepen 3nuduTramMu BCTaeT mnpoodsema
BBDKMBAHUA W TOJNy4YeHHs nuiu. [lo3ToOMy HEYIUMBHUTEIBHO, 4YTO Yy HNUMUTOB
CYIIIECTBYET MHOTO NPHUCIOCOOJICHUM [IJIsi TAaKOTO 0COOOTO M HEHaJIeKHOTro obOpasa
KU3HH. MHOTHE U3 HUX CYKKYJICHTHI, T.€. UMCIOT BHYTPCHHHE BOJIHBIC PE3EpBYaphI B
dbopme BoJO3aMACAONIMX OPraHOB U TKaHW TOJIOOHO B3AyTOMY CTEOJI0, WU
MICEeB/IOJNYKOBUIIBI OpPXHUJEH M TOJICTBIX JIMCTHEB IMenepoMuu. Jlpyrue oOpasyror
Hapy>XHbIC BOAHBIC pe3epBYaphl, MOJI00HO OPOMEIMEBBLIM, POJICTBEHHHKAM aHaHaca,
y KOTOPBIX OCHOBaHHE JIUCTHEB PACIIUPEHBI TAKUM OOpPa30M, YTO BBIMOJHSIOT
GYHKIUIO YamM Uil 3aepKaHus M XPaHCHHs] JOKIEBOW BOJBI. ODTH BOJIHBIC
pe3epByapbl OPOMENIMEBBIX OKa3bIBAIOTCS HACTONBKO A(M(PEKTHBHBIMU, YTO IPYTUe
pacTeHuss W OKUBOTHBIE CTalld TIOJIb30BaThCs WMHU. Hampumep, HEKOTOPBIX
TPOIMYECKUX aMCPUKAHCKUX HACEKOMBIX HaXOAAT HMCKIIOYUTEIBHO B OOJBIIUX
yamax OpoMenueBbIX. Yamm TakkKe SBIAIOTCS  HW3MIO0JICHHBIMH — MECTaMH
pPa3MHOKEHHUS MOCKUTOB. BOo BpeMsi CTpouTeNbCTBAa NMAHAMCKOIO KaHajla OJHOW W3
CYIIECTBEHHBIX Mep OOphOBI C Majsipueld ObLJIO YHMUTOXXEHUE BCEX OPOMETHMEBBIX

BOJIM3H CTPOUTEIbHBIX TIJIOIIAJIOK.
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MOJIEKYJISAPHASI OCHOBA CTUMY.JISILIUUA POCTA PACTEHUI U

BUOKOHTPOJIb PU3OBAKTEPUSAMU

B pwmsocdepe, T.e. Ha KOpHSIX pacTeHUH W WX OJIMHKANIIEM OKpPYXEHUH,
MPUCYTCTBYET MHOKECTBO OakTepuii, Hanbdosee 4acTo 00pa3yoluXx MUKPOKOJIOHHH.
HekoTtopeie u3 3Tux pu3zo0akTepuil HE TOJBKO IMOJYYaIOT BBITOAY, MOTPEOIISS
NUTATEeJbHbIE BEILECTBA, CEKPETUPYEMbIE KOPHSMU pPACTEHHUH, HO TaKkxke
HETMOCPEICTBEHHO WM KOCBEHHBIM ITYTEM IMOJIOKUTEIHHO BIHSIOT ‘HA PACTCHHS,
CTUMYJIUPYSI MX POCT. DTHU PACTUTENbHBIE POCT-CTUMYJIHMPYIOUIUE PHU300AKTEPHUH
(PGPR) Moryr ObITh  KJacCHU(UIMPOBAHBI B  COOTBETCTBUH C WX
penuMylIecTBeHHbIMU 3P pekramu. Hanpumep, 6uoynodpenuss Moryt (puKCHpoOBaTh
a30T, KOTOPBIM BIIOCIEICTBUU MOXKET ObITh HCHOJB30BaH PACTEHHEM, TEM CAMbBIM
CHOCOOCTBYSL €ro poOCTy, KOrja KOJIMYECTBO . a30Ta B IIOYBE JIMMUTUPOBAHO.
OUTOCTUMYISATOPHI MOTYT HEMOCPEICTBEHHO YIy4IlaTh POCT PACTEHUH, OOBIYHO
yepe3 NpOAYKIHIO TOPMOHOB. BHOKOHTpOIIIEphl CIOCOOHBI 3alUIIATh PACTEHUS OT

uHUIMPOBaHUS (PUTOMATOTEHHBIMU OpraHU3MAaMH.

Mupokoe mnpumenenne PGPR mmst KynbTypHBIX pacTeHMH B KadecTBe
MHOKYJISITOB JIOJDKHO OBITh MPEANOYTUTENIBHO, T.K. OHO MOIJVIO OBl CYIIECTBEHHO
CHU3UTh MCIOJIb30BAHNE XMUMMUYECKUX YAOOPEHUH M MECTHIHMIOB, KOTOpPbIE YacTo
3arps3HAIOT OKpyxkaromyro cpeay. K tomy xe, npumenenue PGPR wmorio Obl
MOBBICUTH - YPOKAHHOCTb CEIbCKOXO3SUCTBEHHBIX KYyJbTYp, YTO TMOMOTJO OBl
IPOKOPMHUTH pacTylliee MHUPOBOE HaceleHue. B Hacrosiee BpeMsi MPOUCXOAUT
yBEIIMYEHUE KOJIMYECTBA POCT-CTUMYIIMPYIOMINX MUKPOOPTraHU3MOB. Vcronp3oBaHme
3THX IITAMMOB MOJET OBITh OINTHUMAJbHO, OJHAKO MOJEKYJspHas OCHOBa HX
npeobanaroniero 3pdexkra U MyTd UX BO3ACUCTBHUS, HAXOASAIIUECS TMOJI BIUSHUEM

abMOTUYECKUX U OMOTUYECKUX (DaKTOPOB, MOKA HE SICHBI.

73



buoynoopenust

B nHactosmee BpeMs BO BceM MHpe OMOYTOOpEHHs COCTaBISIOT OKOJo 65%
MOCTYIJICHUSI a30Ta B CEILCKOXO3SWCTBEHHBIC KYJIbTYpbl. BOOOBBIE Takke YacTo
UCIIOJIB3YIOTCSL B KauecTBe 3eJeHbIX yaoOpenui. Haubonee s>ddexkTuBHBIMU
a30TQUKcaTOpaMH  SBJISIOTCSA IITaMMBI, OTHocsmuecs K poxam  Rhizobium,
Sinorhizobium, Mesorhizobium, Brady rhizobium, Azorhizobium u Allorhizobium u
ATO TOJBKO TE, KOTOpble ObUIM HauboJiee AETalbHO HU3y4deHbl. Bce aTu Oaktepun
00pa3yroT XO03sIMH-crenu@uyeckuii cuMOrno3 ¢ 06000BbIMU pacTeHusMU. CHUMOUO3
UHULMUpYyeTcs  (GOPMHUPOBAHUEM  KOPHEBBIX WJIM  CTEOJIEBBIX  KIIYOEHBKOB,
BO3MOXXHBIM  TOJBKO B  TPUCYTCTBUM  OakTepuil.  JlumoonurocaxapujaHbie
CUTHAJIbHBIE  MOJIEKYJIbI, BBIJCIsIEMble OAaKTEpUSIMH, UTPAIOT PEIIAIOIIYI0 POJIb B
ATOM Tporiecce. bakTepun NpoOHUKAIOT B KOPY, HHAYIUPYIOT 00pa30oBaHNE KOPHEBBIX
KIIyOCHBbKOB, pa3MHOXAKTCd M 3areM  auddepeHuupyroTcss B OaKTEpOUIbI,
MPOAYIUPYIONINE HUTPOTEHA3HbIN (hePMEHTHBIM KOMILIEKC. B KOpHEBBIX KITyOE€HBKaX
pacTeHuil co3/MaeTcsl TMOHMKEHHAs #KOHLICHTPALMS KHUCIOPOJa, YTO TO3BOJISET
OakTepualibHOW HUTPOTEHAa3e MEpPeBOAUTh aTMocepHblii a3or B ammonHuil. U

00paTHO, pacTEeHUs MOCTABISIOT OAKTEPUSIM UCTOUHUKH YIIIepoaa.

[Mpoxyktel kak Nif, Tak u fix-reHos, ydacTByomue B GUKCAIUH a30Ta, ObUIH
JETaJbHO OXapakTepU30BaHbl M ONHCaHBl. B PH300HABHBIX HCCIEIOBAHUAX
IJIAaBHBIM SIBJISICTCS TMMOHMMAaHWE TOTO, Kak OaKTephalibHbIe CHUTHAJbBI, KOTOPBIC
UHUIMHAPYIOT (OPMHpOBaHKWE KIyOEHbKAa, BOCIPUHMMAIOTCS DPACTEHHEM. AHAIIN3
reHOMa MOJICJbHBIX 0000BBIX, Takux Kak lotus u medicago mnporpeccupyer, a
CpaBHEHHE TE€HOMOB C JIPYTHMH, HEOOOOBBIMH, PACTEHHUSMH MOXET BBISIBUTH TO,
Kakhe TEHbI [eJaloT OO00OBBIC pPACTEHHS YYBCTBUTEIBHBIMU IS BCTYIUICHHS B
cuMmOuno3. IlpakTryueckas 3HAYMMOCTh TAKOTO aHA/IM3a 3aKJII0YaeTCs B TOM, YTOOBI

paCIIMPUTH PSIT XO35IE€B, BCTYMAOIIMX B CHUMOMO3 CpelH TJABHBIX HEO0OOBBIX
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MUIIEBBIX 3€PHOBBIX KYJIbTYp, TAKUX KakK puc. HOBbIM BayKHEHIIIUM OTKPBITHEM CTAJIO
oOHapyXeHHe TOro, YTO y PU300MIl T€HbI PACIOJNIOKEHBI B TUIa3MHIE SYM WU B
CUMOMOTHYECKOM OCTPOBKE, KOTOPbI€ TOMOJIOTUYHBI TEM, UYTO KOIUPYIOT CHUCTEMY
CEKpEelMU THIIa 1ii, KOTOPYIO MCTOJB3YIOT MaTOTeHHBIE OAKTEPHH, YTOOBI JOCTABHUTH
(bakTophl BUPYJIEHTHOCTHU B KJIETKHU X03siMHa. [locneqnue pe3yabTaThl, 00bsICHSIOMINE
TOT (DaKT, YTO CUCTEMBI CEKpELMU THMa 1ii Takke (PYHKIHOHUPYIOT B CHUMOMO3E,
MoKa3ajah, 4YTO pPU300MAIbHBIE CHUCTEMBI CEKpeIMH TUMa 1l [POAYLUPYIOT
cnenuduueckre OelNKM ¥ y4acTBYIOT B YCTAHOBJICHUHM CUMOMO03a. Y IUBUTENBHO, UTO
TeHbl, KOAMPYIOUIME CHUCTEMbl CEKpELMH Tula 111 ObUIM HICHTU(HUIIMPOBAHBI B

JOMHMHHUPYIOIIEM paCTUTCIbHOM MITaMMe PSEUDOMONAS FLUORESCENS.

CBOOOTHOXKUBYIIIME  a30TQUKCHUPYIONIHE  pU300aKTepuH, TaKHWe  Kak
AZOSPIRILLUM, HERBASPIRILLUM , ACETOBACTER, AZOTOBACTER 1 AZOARCUS Takxe
CIocoOHBI (pUKCUpoBaTh aTMocepHbii a30T. OHM HCHONB3YIOT HUTPOTECHA3HBIN
KOMILJIEKC, KOTOPBIA (YHKIIMOHUPYET B YCIOBUSIX HU3KOW KOHIICHTPALIUU KUCIOPOa
¥ KOTOPBIN HE ABJISACTCS CIICU(PUIHBIM HU B OTHOIIICHUH PACTEHUS, HU B OTHOIIICHHUH
pu300uii. AZOSPIRILLUM MPEUMYILECTBEHHO KOJOHU3UPYIOT pu3ocdepy, B TO BpeMs
KaK Apyrue OakTepud BBIJIEISIOTCS KakK SHIO0GUTHI KOpHEW, cTe0sedl U JIMCTHhEB.
['enpl, yuacTByroue B GUKCALUK a30Ta, aCCUMUJISAIIMN M a30THOW PETYJIAINH ObLIN
omnucaHbl i1 AZOSPIRILLUM. Hekotopsie u3 Nif-reHoB Takke ObUTM OMUCAHBI M IS
JIPYTUX  CBOOOJAHOKHBYIIMX  a30T(PUKCATOPOB, KOTOPHIE HWMEITU  CXOJHBIM
HUTPOTCHA3HBIN KOMITJIEKC, 32 MCKIIOYEHUEM AZOARCUS, JUIsl KOTOPOTO BBHISBIICHBI

TPH Pa3INYHO KOAUPYEMBIX HUTPOTEHA3HBIX KOMILIEKCA.
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PA3JIEJ 11

I'EOJIOI'Us

Munepasnorusi rJivH ¥ KOJJIOMIHAS XUMHSI OYPOBBIX PAaCTBOPOB

Kaxxapiif, KTO 3aHUMAaeTCs TEXHOJIOTHEeH OypOBBIX >KMJIKOCTEH, TOMKEH MMETh
xopouie 0a30Bble 3HaHWS O MUHEPAJOTMM TJIMH, TaK KakK TJMHa - SBISIETCS
KOJUTOMJTHOM 0a30i MOYTH BceX OYpOBBIX pacTBOPOB Ha BOJHOW OCHOBE U
UCIIOJIB3YyeTCSI B OYpOBBIX KUAKOCTSIX HA YIJIEBOJOPOJHON OcHOBE. YacTuiibl
BbIOYpPEHHOI TOpOJAbl W3 TJIMHHUCTBIX IUIACTOB, Momagas B OypoBOil pacTBOp,
3HAYUTENBHO M3MEHSAIOT €r0 CBOMCTBA. Y CTOMYMBOCTB CTBOJIA CKBAKUHBI TAKXKE BO
MHOTOM 3aBHUCUT OT B3aWMOJEWUCTBUSA MEXIY OypOBOH >KUIKOCTBIO U BCKPBITHIMU
IJIMHUCTBIMU claHuaMu. [Ipu MCnosp30BaHMM HENPABWIBHO MOJO0OpPaHHOIO THIIA
OypoBOro pactBopa B pe3ysbTaTe BO3ACHCTBUS (puiibTpaTa OypOBOr0 pacTBOpa Ha
[JIMHUCTBIE YacTHUIlbl, MPUCYTCTBYIOLIME B He(pTe-, Ta30HOCHBIX IJIacTax,
NPOAYKTUBHOCTh CKBOXHHBI MOXXET CHHU3UThCA. Bce 3TO yKka3piBaeT Ha

HCO6XO}_II/IMOCTI) 3HaHUA MUHCPAJIOI'U I'JIMH.

Crenmanuct mo OypOBBIM pacTBOpaM, TIOMHUMO 3HAHUSI OCHOB MUHEPAJIOTHUU
IJIMH, JTOJDKEH OBJIAJETh OCHOBAaMHU KOJUIOMJIHOM XMMHH, TaK KaK IJIMHBI C BOAOMU
00pa3yloT KOJUIOWJIHBIE CYCHEH3UH, & OPTraHWYECKHUE KOJUIOMJIbI HCIOJb3YIOTCS B

OypOBBIX pacTBOpax.
XapaKkTepUCTHKH KOJJIOUIHBIX CHCTEM

Komnmonnpl He SBISIOTCS, KaK MHOTZA MPEAINOJIaraioT, 0COOBIM COCTOSIHUEM
BEIIECTBA. JTO 4YACTULBI, pa3Mep KOTOPHIX BaPbUPYETCS OT pa3Mepa CaMbIX
MaJICHbKMX YacTHILl, BUIUMBIX B ONTHYECKUH MHUKPOCKOI, O pa3Mepa HacCTOSILIUX

MOJICKYJ, IIPUYEM 3TO MOT'YT OBITH MOJICKYJIbI JH000T0 BCIICCTBA.
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B neiicTBUTENBHOCTH, IPABUIILHEE TOBOPUTH HE O KOJIJIOMAAX, & O KOJUIOUIHBIX
CUCTEeMaX, TaK KaK MX MOBEJEHHUE OINpPEIEsieTCs B3aUMOACHCTBHEM MEXKIY IBYMS
dazamu BemiecTBa. KoyutonaHble CUCTEMbl MOTYT COCTOSITh M3 TBEPABIX BEILECTB,
JUCTIEPTUPOBAHHBIX B JKUJKOCTSX (HampuMmep, CYCIEH3UHU TJIMH), KameJleK OHOI
KUIKOCTH, TUCIIEPTUPOBAHHBIX B APYTOM >KUAKOCTH (HAPUMEP, IMYJIbCUU), WU

TBCPAbIX BCHICCTB, JUCIICPIUPOBAHHLIX B I'a3ax (HaanMep, I[I)IM).

OngHa W3 XapakTepHBIX OCOOCHHOCTEW BOJHBIX KOJUIOUJHBIX . CUCTEM
3aKJII0YaeTCsl B TOM, 4TO OJarogapsi O4eHb MajJoMy pa3Mepy KOJUIOHIHBIC YaCTHUIIBI
YIEPKUBAIOTCS BO B3BELICHHOM COCTOSHUM OECKOHEUHO JIOJIT0 B pe3yibTaTe
OoMOapupoBaHUsl MOJIEKYJ BOJbI, (EHOMEHAa U3BECTHOTO KakK OpOYyHOBCKOE
nBKeHue. becropsgouHoe NBMXKEHHUE YACTUI[ MOXHO - HAOI0MAaTh C TMOMOIIBIO
OTPAXXEHHOTO HMH CBETa, €CJIM paccMaTpuBaTh  UX Ha dYepHOM (oHe

YJIBTPAMUKPOCKOIIA.

Jlpyras 0COOEHHOCTh KOJIJIOMTHBIX CHCTEM COCTOMT B TOM, 4TO Onaromaps
OYEHb MAJIOMY pa3Mepy YacTHIl TAKHE CBOMCTBA, KaK BSI3KOCTb CUCTEMBI U CKOPOCTh
OCXKJICHUS YACTHII, 3aBUCAT OT MOBEPXHOCTHBIX SBJICHUNA. [[0BEpXHOCTHBIC SBIICHUS
MPOUCXOMAT B Ppe3yJbTaTe . TOTO, YTO MOJEKYJBl B IOBEPXHOCTHOM CJIOC
AJIEKTPOCTATUYECKA HE ypPABHOBEIICHBI, T. €. HAa OJIHOH CTOPOHE MOBEPXHOCTHOTO
CJIOSI MOJICKYJIBI 3apsHKEHBI OJMHAKOBO, a Ha JIPYroi — MO-pa3HOMY, B TO BpeMs Kak
MOJIEKYJIbI BHYTPH (Pa3bl OKPYKEHBI ceO€ TO0OHBIMH MOJIEKYJIAMH CO BCEX CTOPOH.
[ToaTOMy Ha MOBEPXHOCTH BO3HHMKAET DJICKTPOCTATHYCCKUH 3apsj, BEIMYMHA M 3HAK
KOTOPOTO 3aBUCAT OT KOOPAMHALIMKM aTOMOB MO 00€ CTOPOHBI TPAaHMIIBI pasjena.
Hekotopeie BemiecTBa, OCOOCHHO TJIMHUCTBICE MHUHEpPANbI, HECYT HEOOBIYaitHO

BBICOKWI TTOBEPXHOCTHBIN MOTEHITMAT OJ1aroapsi XapakKTepHOW aTOMHOM CTPYKTYpE.

YeMm BpllIE CTENEHb PAa3ApPOOJEHHOCTH TBEPAOIO BELIECTBA, TEM OOJbIIE
IUIOIIAJb €r0 MOBEPXHOCTH HAa €IMHHUIY MAacChl M, CJIEAOBATEIbHO, TEM CHUJIbHEE

BJIMSIHUE MMOBEPXHOCTHBIX siBNeHUI. Hampumep, kyOuk ¢ anmuHoi pedpa 1 Mmm nmeer
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2 .
oOuryto moBepxHocTh 6 MM“. Ecam ero pa3apoOuts Ha KyOMKM ¢ JuiMHON pebpa 1
9 62
MKM, 0oOpa3zyercs 10° KyOMKOB C TUTIOIIAABI0 TOBEPXHOCTH Kaxaoro 6x10° MM, Tak
3 2
4yTO 00LIas IJIOLAJb MOBEPXHOCTU BCEX KyOMKOB cocTaBUT 6x10° mm®. Eciam ux
JIOTIOJTHUTEIBHO Pa3ApoOUTh Ha KyOHKHU C ATUHON pedbpa 1 HM, To obmias miouaab

6 2 2
MOBEPXHOCTH 3TUX KyOMKOB cocTaBUT 6x10° MM mim 6 M”.

OtHomieHue oOOIIeH IUIOMIad IMOBEPXHOCTH K €AMHUIIE MAacChl YaCTHII
Ha3bIBAETCA YJEIbHOM IOBEPXHOCThIO. Takum oOpa3om, mOpH JCJIICHHH - KyOHKa
o6bemMoM 1 cM® Ha KyOuKH 00beMoM 1 MKM® yaenbHAs IOBEPXHOCTD MOCACAHIX HPH
IJIOTHOCTHU Martepuana 2,7 r/eM® cocTaBuT 6><106/2,7=2,2><106 MMz/r=2,2 M%/r wm 2,2

M2/T.

3HaunTeIbHAS YaCTh TBEPAOU (pa3bl OypOBBIX paCTBOPOB MOMAAACT B AWANa30H
pa3MepoB 4YacTUIl Wia B OypOBBIX pacTBOpax. OTH YacTHUIBI 00pa3yroTCs U3
HATypaJbHOTO WA, BXONAIIETO0 B COCTaB IUIACTa, W3 YaCTHUI[ OOJBIIETO pa3Mmepa,
pa3foJ0IEHHBIX JOJIOTOM MpU OypeHWH, WUiu U3 OapuTa, 100aBISIEMOro s
MOBBIMICHUS TUJIOTHOCTH. YacTHIBI . Takoro pa3Mepa OOBIYHO HA3BIBAIOTCA
WHEPTHBIMHA, HO ATOT TEPMHH OTHOCWUTEJICH, W TIPH HAJUYHH JOCTATOYHO OOJIBIION
KOHIICHTpAIIMU 3THUX YAaCTHII, TIOCICTHUE OKa3bIBAIOT 3HAYMUTEIHLHOC BIIMSHHC Ha

BSI3KOCTHBIE CBOMCTBA PaCcTBOPA.

XOTsI KOJIJIOUBI, C IPYrOi CTOPOHBI, OOBIYHO COCTABJISIFOT JIMILb MATYIO 4acTh
OT OO0IIEero KOJIMYECTBA YacTHIl TBEPJIOTO BEIIECTBA, OHHM OKAa3bIBalOT JOBOJBHO
00JIbII0€ BIIMSHKE HA CBOWCTBA PacTBOpA BCJIEIACTBUE BHICOKOM CTENEHU aKTUBHOCTH.
Nx MOXHO pa3fenuTh Ha 2 Kjacca: a) IJIMHSHbIe MUHEpaiabl U 0) OpraHuyeckue
KOJUIOM/IbI, TAKME KaK Kpaxmall, KapOOKCHMETHIILIEIUII0NIO3a, & TAaKKE MPOU3BOIHBIE
[IOJINaKpWJIaMUJA. JTH BEIIECTBA COCTOST M3 MAaKPOMOJEKYJ, WM JUIMHHOLEIHBIX

MOJIMMEPOB, Pa3MeP KOTOPBIX MPHUAAET UM KOJUIOUIHBIE CBOWCTBA.

78



Hed1s 1 HepTENnpPOAYKTHI

Hedtpr — 3T0 pasHOBHAHOCTH OWTYMa, COCTOSAIIAs, TJIABHBIM OOpa3oM, W3
YTJIEBOJIOPOJIOB M CYIIECTBYIOIIAS B MPUPOJHBIX pe3epByapax B razoo0pa3HOM WU
KUJIKOM COCTOSSHMH. AHrIuickoe cioBo petroleum (HedTh) npoMcXomuT ~OT
JaTHHCKUX cJioB petra (mopoxa) m oleum (maciio). OHO YacTO HCIOJIB3YETCS JUIS
0003HaYeHUs JI000H CMECH YTIIE€BO0POI0B, KOTOPYIO MOXKHO TOJIYIUTh U3 OypOBOit
CKBaxuHbl. Hanpumep, HepTenpoayKTsl, J0ObIBa€MbIE Ha MECTOPOXKIeHUH Jlfo1iecH
B OacceitHe FOunTa B mitate FOTa, BRIXOAST HA MOBEPXHOCTh B BUJI€ KUJKOCTH MPU
temrneparype pezepyapa okojo 90°C (200°F), Ho Bckope, OCThIBasi, MPEBPAIIAOTCS
B TBepaoe BemniecTBO. OCHOBHbIMU (hopMaMu HEe(PTH SIBISIOTCS TPUPOJHBIN ras,
KOTOPBIM HE KOHJECHCUPYETCS MPU CTaHIAPTHBIX TemilepaType u aaBicHuu (760 MM
pT. ct. wmm 101kIla, 60°F wmm 15,6 °C), xOHIOeHcaT, KOTOPBIM HAaXOIUTCS B
razo00pa3HOM COCTOSIHUM B 3€MJI€, HO KOHJCHCHUPYETCS Ha MOBEPXHOCTH, U ChIpas

He(DTb, KUAKasA 4aCTh HEPTH.

Hedtp moutu momHOCTHIO COCTOMT W3 BOAOPOJa M YIriiepoia B OTHOIICHHUH
npumepno 1,85 aroma Bomoposa Ha 1 arom yriepoga B ChIpod HedTH.
Bropocrenennsie 351eMEHThI, TAKUE KaK cepa, a30T U KUCIOPOJI, COCTABISIOT MEHEE
3% O6onpmmHCcTBA HEPTH. [IpocnexxuBaeTcs Takke MPUCYTCTBUE TIKETBIX METAJUIOB,
TaKuX KaK BaHAJAWN W HUKeIb. B Tabnuie 1-3 cpaBHMBaeTCs 3JIeMEHTapHBIM COCTaB
rasa, HeTu, MpuUpoHOTO acdanbTa, YIJII U PACCETHHOTO OPTraHUYECKOTO BEIIeCTBA
(keporeHa) B ocaJo4HBIX Topojax. B Tabmuie 1-3 B psimy oT rasa 10 KeporeHa
MOKA3aHO 3aMETHOE CHIDKEHHE COJIepKaHUsl BOJOPOJa U COOTBETCTBYIOIEE
YBEIIMUEHUE COJIEp’KaHMSI CEpbl, a30Ta M KHUCJIOpPOJa OTHOCUTEIBHO YIJIEpOAa.
dopmupoBaHue HEPTU U3 KEpOoreHa 3aBUCUT OT MHOTUX (DAKTOPOB, HO KOJMYECTBO
o0OpaszyeMoit He(TH OmpeeNsieTCs B OCHOBHOM COJIEp)KaHHEM BOJIOPOJa B KEPOTCHE.

Keporen ¢ BeicokuM coxaepxanueM Bojopoaa (7-10%) cmocobcTByeT 00pa3oBaHUIO
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HaMHOT'O OOJIBIIIEr0 KOJMYECTBA He(i)TI/I M rasa, 4€M KCpPOrcH ¢ HU3KUM COACPIKAHNCM

Bogopoza (4%).

Tabnuma 1-3 DieMeHTapHbIN COCTaB MPUPOJTHOTO TOIUIMBA U KajJoreHa

laz Hedremnpo AcdanbT Yronb Keporen
bI
Yriepon 76 84.5 84 83 79
Bonopon 24 13 10 5 6
Cepa 0 1.5 3 1 5
A3zot 0 0.5 1 1 2
Bonopon 0 0.5 2 10 8
100 100 100 100 100

Tak kak BOJIOpOJ] HAMHOTO JIET4e OCTAIBHBIX AJIEMEHTOB B Tabnuiie 3-1, HePTh
c Oojee BBICOKMM COJEpKaHHEM BOAOpOJa HUMeeT Oojee HHU3KYIO YACIbHYIO
IJIOTHOCTh. Tak, Hampumep, IUIOTHOCTh TNEHCUJIBBAHCKOW ChIpoM HedtH ¢
comepxkanneM Bomopofa 14,2% pasua 0,862 r/cm® (33°AHM), Torma Kak chipast
Hepts wu3 Koamunru, mratr Kamudopnus, conepxamas 11,7% Bomopona,
XapakTepusyercs ioTHocThio 0,951 r/em® (17°AHU). JlaHHBIE SI€MEHTApHOTO
aHanw3a, MpUBEJACHHBbIC B Tabmuie 3-1, SBIAIOTCS CPEIHUMH TOKA3aTEeSAMH IS
HepT 10 Bcemy wMupy. Hekortopas HepTh oOTIHMYaeTcss 0ojiee BBICOKHM
cojicp)kaHueM a3oTa, cepbl U kuciaopoaa (N, S, O), guem 3To nmoka3aHo B TaOJIHUIIE, YTO
obOecnieunBaeT HeQTH Oo0Jiee BBHICOKYIO ITUIOTHOCTb, TaK KaK 3TH AJIEMEHTHI TsDKEJee,

4YCM YIJIecpoa Uin BOAOPO/I.
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Yrnepoa u Boaopo o0pa3yroT YIJIeBOAOPO/Ibl, pa3inyaroIuecs 1Mo pa3mMepy u
TUIy MOJIEKYJ Cbhipoii HeTu. Paznuunst B pU3NYECKUX U XUMHYECKHX CBOMCTBaxX
He(TU OOYCIOBJIEHBI PA3NHUUIMHU B PACIPEACIICHUU YTIIEBOJIOPOJOB Pa3IUYHOIO

pa3Mepa U TUlla, a TAKKC ITPOUCHTHBIM COACPKAHNCM a30Ta, CCPbI U KUCJIOpOAa.

PernoHajibHbIi CHHTE3 MPOAYKTUBHOI0 KoMILIekca 3anagnoit Cudupu

Crpaturpaduueckuii ananu3 B 3anagHo-CuOupckoM OacceliHe NpOBOAUICS B
1960-1970-x rr. B OCHOBHOM Ha OCHOBE I'c0(H3UYCCKHX METOJOB (KapOTaKHOTO U
ceiicmMuyeckoro).  PesynpTupylomas — cedicMocTpaTUrpaMyeckoro  aHalusa,
MOJIyYeHHAs! B 3TOT MEPHUOJI, MO3BOJIMIIA PACHIO3HATh TOJBKO CaMbl€ BBIPAKEHHBIE U
HENPEPBIBHBIE OTPaKaIOIMe TOBEPXHOCTH, Takhe Kak 6axkeHoBckue (Bepxuss FOpa),
anbiMckre (Hwkuuii AnT) M Ky3HEHOBCKHE (BEPXHHMI CEHOMaH-HUKHUN TYPOH)
TJIMHUCTBIE TOPU30HTHL. WaeHTuduUKams NpOayKTUBHBIX IECUAHBIX IJIACTOB U
KOppeJsIMsl TOJII Oblia BBINOJHEHA MPEUMYIIECTBEHHO MOCPEICTBOM KOPPENSLUU
KapoOTaXHBIX JaHHBIX W KOHTpOIsi kepHa. Crparurpaduueckas MOJEINb,
pa3zpaboTaHHasi B 3TOT MEpHO, Obljla OCHOBaHa Ha MPENINOJIO)KEHUH O TOM, 4TO
HEOKOMCKHI KOMIIJIEKC COCTOUT B OCHOBHOM M3 FTOPU30HTAIIBHBIX CyONapaieabHbIX
tonul (Pemenus, 1969). B mmpoTHOM pa3spese necuanbie CIOU MEPEXOAAT K 3amnaay B
TJIMHUCTHIE, U AaHTUKINHAIBHBIC CTPYKTYPhl pabOTalOT KaKk HETSAHbIE JTOBYIIKH. JTa
MOJIeJIb HEOKOMCKOM CHJIEMEHTAIMM IIMPOKO MCHOJIb3YeTCS PEeruOHaIbHBIMU
JKCIIEPTaMU B CHUJIy CBOEW MPOCTOTHI M OUYEBHUJIHOTO YyCIlieXxa B HCCIEIOBAHUU
NPOCTBIX CTPYKTYpHBIX 0OBekTOB. HaymoB u coaBropel (1977) omyOnukoBanu
MOJiefib, OCHOBAHHYIO Ha KOpPpEeISUU OJU3KO pPACHOJOKEHHBIX KapoTaxeh ¢
HECKOJIbKMX TIOJIe, KOTOopasi IMOMOrja BBIIBUTh KIMHO(QOPMHYIO TE€OMETPUIO

HCOKOMCKHX IIJIaCTOB.
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TpymkoBa (1980) mnpeanoxkuna MOX0XKYI0 KIMHOPOPMHYIO MOJENTb s
IOKHBIX peruoHoB 3amagHoi CuOupu. bBOJBIIMHCTBO TeoJOTOB,  OIHAKO,
IPOAOJDKAJIO HCIOJIb30BATh KOPPEISILIMIO TOPU30HTAIBHBIX TOJII Ha MPOTSHKEHUU

ooupiieii vactu 1970-1980-x 1.

NHTeHCUBHBIE pETHOHANIBHBIE CEUCMUYECKUE HCCICIOBAHUS, KOTOpHIE
HadyaJuch B KoHIE 1970-X, MOJOXKWIM KOHEI TPAAUIMOHHOMY TOIXOAY
«TOpPU3OHTANIbHOW» reosoruu. Cepusi 0YEPKOB PETHOHAIBHBIX HCCIIEIOBATEICH 00
0o0mMX TrayOMHHBIX TOYKAaX BBISIBIWIIA OYEBUAHYIO KIMHOMDOPMHYIO  CTPYKTYpPY
HEOKOMCKHUX TOJII[ IEHTpaJIbHOW yacTtu OacceriHa. C Tex mop 3Ta o0jacTh craja

Ha3bIBATbCA «KHI/IHO(l)OpMHBIﬁ HCOKOM).

Ha ocHOBe HOBBIX CEMCMHUYECKUX JAaHHBIX OBLIO pa3pabOTaHO JiBa OCHOBHBIX
noaxoaa s cTparurpaduyeckod HMHTEpIpeTalun  KIMHOGOPMHBIX  IJIACTOB.
CornacHo TMepBOMYy MOJXOHdY, CEMCMUYECKUE E€IMHUIBI MCIOJIb3YIOTCS B KayeCTBE
OCHOBBI JJIsI CTpaTUrpaguiecKux nojpasaeieHuit u koppeisaiuu. KyHuH u coaBTOpBI
(1993) umpenTuduupoBamn cepuro u3 33 (GOpMAIBHBIX CEHCMHUYECKUX €IUHHII
(celicMomakeToB) B Mpejenax najaaromiei Ha 3amnaj KInHO()OpMHON navyky 3anaaHou
Cubupu Ha OCHOBE PHUCYHKOB OTPKECHHM, 3aKJIIOYECHUN U TeOMETPUYECKUX (PopM.
[Toxoxast meTomoorus nMpuMeHsiack MkptusiHom u coaBtopamu (1990), kotopsie
NoApa3AeIIN TaJalwiie Ha 3anajg KIMHOGOPMBI Ha 15 «CEeHCMOLUKIUTOBY.
BTopoii monxon Ha3kIBaeTCs «JIMTMOCTpAaTUrpadusy Win «ukioctpaturpadus». O
OCHOBBIBACTCS - Ha YTBEPKIACHUU O TOM, YTO JIUTOJOTHYECKAs IUKINYHOCTD
cTpaTurpaduyeckux €IUHUIl J1aeT BO3MOXKHOCTh TMOApA3ACisaTh MNpoduib Ha
CTaHJAPTHBIE CJIOW PA3JIMYHBIX PAHrOB, Ha3biBaeMble «UuKIUTaMu» (Kaporoawn u
HexnanoB, 1988; HexnanoB wu coaBTophl, 1992). ComnocTtaBUB OCHOBHBIC
JUTOJIOTUYECKHE IHKIBI ¢ ceicMuueckumu npodunsmu Kaporotnn m Hexmanos
(1988) wunentudunmpoBamun 24 «30HATBHBIX IIUKINATa», KOTOPHIE COCTABIISIIOT
HEOKOMCKHE KIMHOGOPMBI LIEHTPAIBHOTO 3amagHoCUuOupcKoro Oacceiina. XoTs 3TH

MOJIXO/IbI JAIOT BO3MOKHOCTH (DOPMAIBHOTO CTpaTUrpapuuecKoro moapas3aeaeHus u
82



KOoppeCJiionr, OHU HC O00BACHSIOT TEHETHYECKOE BBaHMOHeﬁCTBHe CJIOUCTBIX TOJIII B
pe3ysbTaTC AWMHAMHUYCCKOI'O PAa3BHUTHUA CHUCTCMBI OCAAKOHAKOIUICHHA B IIPCACiIax
OacceiiHa. DTOT HCOOCTAaTOK MOXKCT OBITH HCIIPABJICH C IIOMOIIOBIO ITPUMCHCHHA

CEKBEHTHOM cTpaTurpadum.

Pa3pa6oTka nporpaMmMsbl aHAJIM3a KEPHA I MeCTOPOKIECHU I
Mamnragna, bxaruam u AmBapust

Mecropoxnenuss Maunrana, bxarnam n Aiimisapust (MBA) Obun 0OHapy>KeHbI
B suBape 2004 (SmBadt u coaBTopbl, 2006) ¢ MOMOIIBIO: MPOCTHIX HAKIOHEHHBIX
OTpaHUYEHHBIX cOpOCcaMH JIOBYIIEK, CPOPMUPOBAHHBIX B TpPEIIMHAX T[PETUUHOIO

Oapmepckoro Oacceitna.

B ckBaxunnax ®arexrapxckux necuyaHukoB l[lo3zauero IlocrnemnaneoneHoBoro
BpEMEHU HaiiieH 0oJbIoi cTosi0 HedTu Bbimie oTMeTKH 150 M. daTexrapx COCTOUT
U3 MEePEMEXKAIOIIUXCS CJIOEB NMECKa M TJIMHUCTOTO CIIaHILA, U ObUI MOApPA3/ACNIeH Ha
HKHUN DarexrapXckuil KOMILIEKC ¢ TpeodialaHieM CKBaXKMHHOTO TUIOCKOCTHOTO
CMBIBA U IECKOB PA3BETBJIECHHOIO PycCiia, U BepxHUN DaTexrapXxCKuii KOMIUIEKC C
npeo0IaaHueM KOCOCIOUCTBIX BOJHHUCTBIX TMECKOB H3BUIIMCTOTO PEYHOrO pycia.
[leckn TIOYTM TOJHOCTBIO COCTOSIT M3 HEOKAaTaHHBIX KBapILEBbIX 3€pEH,
JUAreHeTUYECKH TIOYTH HE HM3MEHEHHBIX, C BBICOKOW MEPBUYHOU MOPHUCTOCTHIO U
MIPEBOCXOHON MpoHUIaeMocThI0. [lopuctocth konednercs ot 17-33 % (B cpenHem
26 %), nepuuHas npoHuraemMoct — ot 200 mMummaapcu go Oonee 20 mapcu (B
cpeaneM S5 mapcm). s mectopoxaeHus Manranbl darexrapXCKuid MecYaHuK ObLT

MoJpa3/iesieH Ha ATk nadyek, FMS B nogomse 30ub1 1 FM1 B kpoBIe.

B 2004-2005 rr. mocie OTKPBITHS CKBa)KMH ObLTa BBIIIOJHCHA OIEHOYHAs

nporpamma MectopoxaeHuii MBA, kotopas Bkiouyana B cebsi OypeHue eiie
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JNBALIATH  CKBaXWH, M3yYE€HHWE U HUHTEPIPETAMI0 JAHHBIX  TPEXMEPHBIX
CEHCMUYECKHX PAa3BEOK W OOMMPHYI NPOrpaMMy KOJOHKOBOTO OypeHUs u
anpoOanmu ckBaxuH. bonee 1700 M kepHa ObLTI0 0TOOpaHO W3 ckBakuH MBA. Jlis
KaJTMOPOBKM HM3MEpPEHUN pas3pe3a OypoBOM CKBaXHHBI TPEOYIOTCS CTaHIApPTHHIC
JaHHBIE aHanu3a, cocrodmue u3 6onee 3700 OTHETBHBIX U3MEPEHHU MOPUCTOCTH,
IMPOHUIIAEMOCTH U IUIOTHOCTU 3€pHA. B J0MOJHEHWE K CTaHAapTHOMY aHAIU3Y
KepHa Oblla MPUMEHEHA pacllMpEHHas MporpamMma CIENHalIbHOTO aHajau3a KepHa
(SCAL), koTopasi mo3BOJIMIIa ONPEAEIUTh KAMWUIIPHOE aBJICHUE, CMAYUBAEMOCTb,
OTHOCHUTEJIbHYIO MPOHUIIAEMOCTh, JJIEKTPUUECKHUE CBOMCTBA, SIIEPHBIE CBOMCTBA U
HayaJbHYI0O MU OCTAaTOYHYI0O HE(PTEHACHIIIEHHOCTh. B HCClIeIOBaHUSAX TPUMEHSIINCH

CCTCCTBCHHBIC N1 CMOJCIIMPOBAHHLIC 06pa3uH KCpHaA.

JlanHast cTaThsl JaeT KpaTrkuil 0030p CTpaTervii, MNPUMEHAEMbIX ISt
U3BJICYCHUS MaKCUMaJbHOW TIOJIb3bl M3 MPOrpamMMbl aHaiW3a KepHa. B 3amauy
aBTOPOB HE BXOAWJIO JCTAIbHOE OCBEIICHUE OCHOBHBIX JIAOOPATOPHBIX METOJIOB U

MGTOI[OJ'IOFHI\/JI, a CKOpPECC CTAaBUJIMCh CICAYIOIINC IICIN:

a) NPOWJUIIOCTPUPOBATH PA3BUTHE CTPATErMU MAJIA ONTUMAJIBLHOTO OTOOpa

00pasIos.,

0) mokazarb, Kak ONpenenuTh, Kakue u3 skcrepuMeHToB SCAL mpunecyt

MAaKCUMAJIBHYIO TI0JIb3Y IIPOEKTY, U

B) YCTAaHOBUTb METOJbI, MO3BOJISIIOIIME NPUMEHSTH pe3ynbTaThl SCAL k

pesepByapam 0oJbIIIero oobema.

JIns mydiiero JOCTUXKEHUs dTUX LIEJIEU CIeAYET 3aTPOHYTh Psifl BOIIPOCOB. Bo-
HEPBBIX, KakoM 00bEeM YIJIEBOAOPOJA MpHUCYH] KaXIOW QopMmaiuu, mauke,
00CTaHOBKE OCAJIKOHAKOIUIEHHs, (palMyu M KJacCy MNOPUCTOCTH/IPOHULIAEMOCTH B
pe3epByape? Bo-BTOpBIX, CXOJHBI JIM pe3€pBYaphl M0 JUTOJOTMYECKUM MpU3HAKaM?

OpuHakoBoe M y HUX MpoucxoxaeHue? Ecim nma, To 3epHA MOKHBI OBITH CXOMHBI
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no ¢opme, HE3aBUCUMO OT (anuu; To ecThb, pesynbratel SCAL mns onnoit dauuu
MOTYT OBITh MPUMEHEHHI K APYroil ¢anuu Ha ypoBHE 0oOpa3loB KepHa. B-TpeTbux,
KAaKOBBI pa3Mep 3€pHa U M3MEHEHHsI COPTHUPOBKM B 3aBHUCHMOCTU OT OTHOILIECHUM
napamMeTpoB MOPUCTOCTH M MNPOHHULAEMOCTU? SBIAIOTCA JIM 3T H3MEHEHUs
CUCTEMaTUYECKUMH M MpeackasyembiMH? Ecim ga, TO 3TO JaeT BO3MOXKHOCTH
UHTEpIoMpoBath pe3ynbTarbl SCAL Mexay TUIOBBIMH OOpa3saMu U BO3MOYXKHO
JaXKe SKCTPArnoJUpOBaTh THUIIOBbIE AaHHbIE. W, B-4eTBEPTHIX, KAKUE MapaMeTphI
(9KCTIOHEHTBHl ApuM) B METPOPU3NUECKUX BBIYMCICHUSAX OKA3bIBAIOT CaMO€ 0OJIbIIOE
BJIUSIHUE HAa HEONPENIEJIEHHOCTh HAdaJbHBIX 3amacoB ToBapHOU HedTH? U 4TO MBI

MOXEM CJIeJIaTh JJISl TOTO, YTOOBI YMEHBIITUTD 3Ty HEOTPEACICHHOCTh?
CMaunBaeMoCTh

CmaumBaeMOCTh — OYEHb BakKHas OCOOEHHOCTh CHCTEMBI  TOpHas
nopojia/skuakocTb. OHa BiusgeT Ha OOIbIIUHCTBO CBOMCTB SCAL, BaXHBIX IS
TEXHOJIOTUYECKOTO HCCIICIOBAHUSI PE3epPBYapoOB, BKIOYAs KaNWJUISIPHOE JaBJIEHUE,
OTHOCUTEJIbHYIO ITPOHUIIAEMOCTh, HECHMYKAEMYIO BOJIOHACHIIIIEHHOCTh U OCTATOYHYIO
He(PTEHACBIIIIEHHOCTh CUCTEMBI (Jja)Ke MpU TOM, YTO CMAUYUBAEMOCTb HE SIBISETCS
«UUCIIOM», KOTOPO€ BBOJMUTCS B JIIOOBIE BBIYMCICHHUS WM MOJCIUPOBAHUS MPU
uccienoBaHun  pesepByapa). (OcoOeHHO BaXXHO TO, 4YTO  BOAOHE(TSIHAS
OTHOCHUTEJIbHAS  TMPOHHUIIAEMOCTh HM3MEPSIETCS B  YBIAXXHEHHOM  COCTOSIHUH,

XapaKTCPHOM IJI1 €CTCCTBCHHBIX YCHOBHﬁ.

OdeHb BBICOKOE yAENbHOE compoTuBiieHue ctojda Hedtr (Gonbme 5000 om)
YKa3bIBAJIO Ha TO, 4TO pe3epByapbl MBA ObLiu, BEpOSATHO, HECMAauYMBAEMbIMHU BOJIOM.
DTO MOJATBEPIUIIOCH, KOTJa ObUTH MPOBEACHBI TECTHI HA CMauYMBAEMOCTh Ha o0pasiax
KCpHA B E€CTECTBEHHOM M B BOCCTAaHOBJIICHHOM COCTOSHMM. Manrama — cia0o
CMauuBaeMbIi HE(THIO MPUPOIHBIN pe3epByap CO CPEIHUM 3HAUYCHUEM HHIEKCA
cMaumBaeMocTu AmotTta-XapBu y oopasioB Beiie BHK (BogonedTsiHOro KoHTaKTa)

- 0.35, 0 yeM MOXHO CyYIUTh NO KOMIUIEKCY AaHHbIX ¢ Mangala-1ST. DT10 He
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YIUBUTENBHO JJI1  NPUPOJHOIO  pe3epByapa C€  BBICOKMMHM  3HAYEHUSAMH
MPOHUIIAEMOCTH, COJEPIKAIIEro ChIpYI0 HedThb, OOraTyro CMOJOW U COAEpXKAIILYIO

achaIbTCHBI.

(ITepeBox Anekcest MuxaiiioBa, Te0JIOrHuecKuil (haKkynbTeT)

Crpaturpaguyeckue UCCIeI0BAHNS B APXaHIeJIbCKOM 00J1acTH

C 1996 1. B ApxaHreinbCckol o0OJacTH MPOBOJUIUCH MEXIYHAPOIHBIC
cTtpaturpaduyeckue ucciegoBanus. bonee 100 pa3pe3oB BepXHEIIEHCTOIICHOBBIX
OTJIOKEHHUH OBLIIO M3YYEHO Ha MOPCKOM MOOepexbe U 1o Oeperam pek. MopeHsl natu
Pa3IMYHBIX JIETHUKOBBIX COOBITH, pa3/ieIecHHble MOPCKUMHU U KOHTHUHEHTAJIbHBIMU
OTJIOKEHUSIMU WUHTEPCTAINAIIOB, BBIJICIISIFOTCS BBIIIE MOJACTHIIAKOIIUX
MEXJIETHUKOBBIX MOPCKHX ocankoB. HauOosee npeBHee HACTyIUICHUE JICTHUKOB
npousonwio B panHeM Baigae (100-90 Teic. sietT Hazan) co ctopoHsl Kapckoro Mops.
Crnenyroimiee oseneHeHHe ObUIO BBI3BAHO pa3pacTaHWEM JICAHUKOBOW IIANKd Ha
TumanckoM kpsixe (75-70 TeIc. JeT Hazad). Bckope mociie aerisuuaiuyd OHO
CMEHWJIOCH OJICZICHEHNEM, HaIBUT'aBIIUMCS CO CTOpOHBI bapeHniieBa mops (70-65 Toic.
JeT Hazanx). BeICTphIil pacmag 3TOro JEJHUKOBOTO MOKPOBA CMEHWICS MOPCKOM
TpaHCTpeCCUe MW MEXKCTaAuaIbHBIMU yCIOBUAMHU (6555 Thic. JeT Hazan).
Crnenyromumii nenHuk Hactynan ¢ menbda Kapckoro mops (55-45 Teic. et Hazan).
OTO oOJieleHeHNe CMEHHWJIOCh JIUTENbHbIM (45-20 Thic. JeT Hazam) Oe3neaHbIM
MEePUOAOM 10 HACTYIUICHUS CKaHJIMHABCKOrO JieAHWKa ¢ 3amana (20-17 Teic. ner
Ha3aj), B TO BpeMsl Kak JibJibl ¢ bapeHiieBa MOpsi IOCTUTJIM TOJIBKO CEBEPHOU KPOMKH

ceBepo-3anaaHon cymu EBponenickoit Poccun.

(amanrupoBano m3: Jlemmmo WM. H., Jlapcen 3.A., Kiisep K. X., Xoymapk-Hunscen M. Crpaturpadus
Bepxuero [TneticTonena 1oxHo# yactu beiromopckoro Oacceiina. Pernonanphas reonorust U Metayutorenus, Ne 30-31,

2007)
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PA3JIEJI 111

I'EOI'PA®UA

KpacHblil criMcoxk BUAOB (PJI10PbI COCYAMCTHIX pacTeHUuil DOIKICHICKHUX

OCTPOBOB

@OJIKJIEHCKHE OCTpOBa pacmnojokeHbl B IOxHOW ATIIaHTHKE W HMEIOT
abopureHnyro ¢aopy u3 171 Buga cocyauCTbIX pacTeHUN. XOTS OTHOCHUTEIBHO
BBICOKasl JI0JIsI aOOpUTeHHOW (IIOpBl HYXJAeTcsl B OXpaHe, 3TO NPAKTUYECKU HE
IpU3HAETCsl Kak B MacliTtade BCEW CTpaHbl, TaK U Ha MEXIyHapoaHOM ypoBHe. Kak
OpaBuiIO, BHUABI, HAaxXOIAIIMECSs TMOJ  YIpO30H, . BCTPEYAOTCA TOJBKO B
HEMHOTOYMCIICHHBIX HW30JIMPOBAaHHBIX MOMYJSINUAX. VI3MEHEHHsI B HCIIOJIb30BaHUU
3eMJIIHBIX PECYpCOB, B YaCTHOCTHM HHTEHCU(UKALUSA CEJIbCKOIO XO3sICTBa,

OKa3bIBAIOT BCe OOJIbIIEE BIUSHHAE HA MX UCYE3HOBCHME.

®DoNKIEHACKHE OCTpoBa — 3TO apxumenar u3 Oosiee yeM 700 oCTpOBOB,
pacnonoxxeHHbll B FOxxHOM ATiaaHThke Mexay 51°—53° roxHON mupoTel U 57°—62°
3amagHOM JOJITOTHI, W 3aHMMAKOIMK Tepputopuro B 12 173 KM% OTH OCTpOBa
ABJIAIOTCS MOpPCKUM moOepexxbeM B 500 kM OT camMoi OJIM3KOM TOYKH MaTepuka
IOxnast Amepuka. Kinnmatr — npoxiaaHblii yMEpEHHbIM OKEAaHUYECKHUI CO CpeIHe
Temmnepatypoit ssuBaps 9,4°C u cpenneit Temmneparypoit urons 2,2°C. I'naBHbie BUABI
pPacCTUTENBHOCTH — KHUCJbIE Jyra ¢ JOMHUHHPOBAHHEM KOPTaJaphH BOJIOCHUCTOMN
Cortaderia pilosa Hack. u 3apociu kapivKOBBIX KYyCTapHUKOB C JOMUHUPOBAaHHEM
BOIsIHUKM KpacHou Empetrum rubrum Vahl ex Willd. OcrtpoBa siBisitorcsi MmectoM
pacmpocTpaHeHusT OTHOCUTEIIbHO OemHON abopureHHOM (uiopsl, BKirodaromieir 171
BUJl COCYIUCTBIX pacTeHuid, 13 U3 KOTOPBIX SHIAEMUKHU. [J1aBHOE HampaBiIeHHE
CEJBCKOTO XO035MCTBA — PAa3BEJIECHUE OBEL, KOTOPOE OCYILIECTBISIETCA MO CHCTEME

OOIIMPHBIX TACTOWIN, OCTABJSISI BCErO JHUIIh HECKOJBKO YYaCTKOB Ha OOJBIITNX
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OCTpOBaX, KOTOpbI€ CBOOOJHBI OT BO3JIECUCTBUA BbiMaca. McTopuueckn MHOTHE W3
MEHBIINUX OCTPOBOB B APXMIIENAre TAKKE IMOJIBEPTAINCH BBINACY, [0 KpalHEN Mepe,
KaKyl0-TO 4acTh rojia. XOTs 3Ta AESTEIBHOCTh UAET HA YObLIb, 0COOCHHO HAYMHAS C

1980-x rr., oHa 3HAYUTENBHO TIOBIWsJIA Ha (IOPY OTHUX  OCTPOBOB.

HecmoTpst Ha CHIKEHHE HEKOTOPBIX BHIOB JIEATEIBHOCTH, HAHOCSIINX yIIEepO
dbaope u QayHe, ¢ HU3MEHEHHMEM OSKOHOMUYECKOW HWHEOPACTPYKTYphl OCTPOBOB
BO3HUKJIM JIPYrue€ MOTEHLIHUAIBLHO T'yOUTENbHbIE BUABI ACSITENbHOCTU. B HacTosiee
BpEMS BO3PACTAET MOTPEOHOCTh B HOBOM MH(POPMALIMH O COCTOSIHUM AUKON TPUPOABI
@DONKIEHACKUX OCTPOBOB. KpacHble CIMCKM MOTYT WUrpaTh OYEHb BAXKHYIO POJIb B
YIOBJIETBOPEHUH 3TOM NOTPEOHOCTH, COCPEIOTaunBasi BHUMAHUE Ha BHJIax, OOJbIIE
BCEr0 HYKJAIOIIMXCS B JCUCTBUAX IO COXPAHEHUIO. EMHCTBEHHBIM HCTOYHUKOM
paHee MMeEIoLIEHCcs OMyOJIMKOBAaHHON HMH(opManuu. 0 pacTeHusx DONIKICHICKUX
OCTpOBOB, 3aHeceHHbIX B KpacHyro Knury, sBiusgercs mexayHaponsnsli Kpachslii
criucok. Kpacusiii cniucok Xwunrona-Teitnopa (2000) siBisieTcss B HacTOSIIEE BpeMs
CTaHAAPTHBIM CIPAaBOYHUKOM, HO B ATOM CIIMCKE HET HU OAHOTO BHJIA PACTEHUU
DoNKIEHACKUX OCTPOBOB, a HanboJee cBexas nHpopmanus o gpiaope DoaKICHIACKUX
OCTPOBOB, HaxXOJSAUIEHCA NOJX YIPO30M MCUE3HOBEHUS, COJEPKHUTCS B CIUCKE
Yonrepa u Jxumnerra (1998). OToT TekcT, KOTOPBIA UCHOJB3YET KaTETOPUU YTPO3bI
Mex1yHapOoIHOTO COK03a OXpaHbl HNPHUPOALI U TpUPOAHbIX pecypcoB, MCOII, no
1994 r., nepeuyucnasier 1WECTh BHAOB, KOTOPHIE HAXOAATCS TOA  YIpO30id
ucuesHoBeHus: 1Betok Denrona Calandrinia feltonii, Bosocucras maprapurtka
Erigeron incertus, cepebpucteiii motuk Hamadryas argentea, muayH-OapaHery
Huperzia fuegiana, noxueii nomoposkauk Nastanthus falklandicus u pesyxa
Phlebolobium maclovianum. Ilens maHHO# CTaTbM COCTOMT B TOM, YTOOBI JaTh
HEPBYIO BCECTOPOHHIOID OIICHKY COCTOSIHUSI (iaopbl DONKIEHICKUX OCTPOBOB,
HY)KJIAIOIIelcsl B COXpPAaHEHUH, W paccka3aTb B OOIIMX YepTax O MPEINPUHSATHIX

MEpax IO COXPAHCHUIO ATHUX PACTEHHUM, OJHOM W3 KOTOPBIX SIBIAETCA IEPBBIN
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HaIMOHaJIbHBINA KpacHbIi CIMCOK, CO3aHHBIN IS TF000H TAKCOHOMUYECKOW TPYTIIIbI

CDOJIKJICHI[CKI/IX OCTPOBOB.

CTpaTeFHH IKCIUTyaTaAllUN TYPUCTUICCKUX JIECCOBBIX PECYpCoOB Ha

JIéccoBom miiaro (Kuraii): ucciaenosanue Ha npumepe Iliiaro 6emnoro osens

Kak onMH u3 BaXHBIX PECYpCOB I'€OJOTUUECKOTO TypU3Ma B MHUPE, JECCOBBII
naaamadTHRIA Typru3M B Kutae pa3BUT HEIOCTATOYHO, YTO HE MOYKET yIOBICTBOPSITH
TpeOOBaHUS TYPUCTOB Ha Pa3IMYHBIX YPOBHAIX. BOJBIIION OMBIT B 00J1aCTH pa3BUTHS
Typu3Ma Ha MeCYaHbIX TEPPUTOPHUIX U Cpeau cHera u Jibaa, OcoOeHHOCTH JIECCOBOM
cpenpl, Teorpaduueckue YCIOBUS W TPAHCIOPTHBIE TIPEHMYIIECTBA, a TaKKe
COYCTaHUE BCEX OTUX IIPEUMYIISCTB C IPEUMYIIECTBAMHU, OCOOCHHOCTSIMU H
aKTyaJIbHOCTBIO pa3BHUTHs JEccoBoro nanamadra Ha kutaiickom JI€ccoBoMm miaTo
MOCTY)KUJIM BO3HUKHOBEHHUIO MJICM CO3JIaTh TIapK JIECCOBBIX CKYIbNTYyp Ha IlmaTto
Oeyoro ojieHs, KOTopas W M3jaraercs B JaHHOW cTaTbe. AHAIM3UPYIOTCS TJIaBHBIC
POOJIEMBI, CYIICCTBYIOITUE B pa3BUTHM Typu3Ma Ha Ilnato 6eroro oyieHs, HarasIHO
JIOKa3bIBACTCSI HEOOXOAUMOCTh U BO3MOXKHOCTD CO3/1aTh MapK JIECCOBOM CKYJIBIITYPHI,
Y TIpEeIUIaraeTcsi OCHOBHAsA CYTh CO3JaHUs Mapka JECCOBOM CKyJbNTYyphl Ha IlmaTto
oemoro osieHs. Ilapk IECCOBOM CKYNBOTYPHI MOXKET IOJHOCTBIO TOKa3aTh OCOOBIC
€CTECTBCHHBIC JAHAMA(PTH M TyYMaHUCTHYeCKHe JanamadTel B JIEccoBoM IIaTo,
YBEIMYNUTh JIAHAMAPTHYIO IIEHHOCTh JIECCOBOTO JaHamadra, rIyOOKO MO3HATh
Hay4YHbIE W 00pa3oBaTelibHbIC IICHHOCTH, TECHO COBMEIAasi 0COOCHHOCTD JaHamadra
C TIOMYJIIPHOW HAyYHO-OPHEHTHUPOBAHHOW OCOOCHHOCTHIO, YIPaBJIATh pPa3BUTHEM
Typu3smMa Ha Ilmaro Oenoro oJjieHs W CAENaTh €r0 W3BECTHBIM JaHAMA(OTOM H

NOMYJISIPHOM Hay4YHOU 0a30i Typu3ma.

89



I'eorpadgmueckoe nosio:xkenue Ilinaro 6es0oro osenst

[InaTo Oenoro ojeHs PacHOJOKEHO K FOro-BOCTOKY OT ropoja Cuanb, HOro-
3anaaHee ropsl Jlumianb U ceBepo-3amannee 1iato Illaomun. OHO HaxoauTCs B
mexaypeube Yanbxy u baxs. JlnmuHa miato cocTaBiisieT OKOJNIO 28 KM, a IIMPHUHA
npumepHo 7—10 KM ¢ momasio 238 kv, IT0 caMoe GObIIoe TECCOBOE TLIATO GIH3
ropona Cuanb. Ilmaro nepecekaercs KutoBeiM kanasioM. CeBEpHYXO €ro 4acThb
Ha3bIBaIOT Iu1aTo Juwkail, a roxHyto — 1ato Ilaono. Beicora maro Bapsupyercs
or 650 M no 780 M Hax ypoBHEM MOps, C caMOM BBICOKOM Toukoi 803,9 wm.
[ToBEpXHOCThH IUIATO BO3BBILIAECTCS HA CEBEPO-BOCTOK M OIYCKAETCS HA FOrO-3amal.
BrICOTHBIE pa3nunsa MEXAY CEBEPHBIM IIaTO U pekoi baxa cocrasistor 260-350 M,
a BBICOTHBIE pa3IWuvs MEXIY IOKHBIM Iulato U pekoi Yanbxs — 150-200 m.
OBparu u pyubu Ha [lmaTto Oenoro ojeHs TJIaBHBIM 00pa3oM BKIIIOYAIOT OBpar
['aoussaroy, oBpar Illenprocu, oBpar Banroy - u KwutoBeii pyuen. [InunHbl
BBIIIICHA3BAHHBIX TPEX OBPAaroB — OKOJIO 5 KM, a JiuuHa KUTOBOro pyubs — OKOJIO

25 xMm.

Typuctuueckue pecypebl Ilmato Oenoro osneHst Ooratbl U pa3sHOOOpa3Hbl. B
HUX BXOJAT JIECCOBOE IJIATO. M YIIEIUCTBhIA penbed JaHamadTa, BETUKOJICITHbIC
BOAHBIC JAaHIIIA(PThl, TakhMe KaK BOJOXPAHWININA, POJHUKH M OBpArd, JECHBIC
MacCUBbl U CEJIbCKOXO3SMCTBEHHbIE JaHAIIA(PTHI, JUTEPATYPHBIA TYPUCTUUECKUN
pecypc «PaBHuHBI ~O€noro oseHs», TIAyOOKUM HMCTOPUYECKUN € KYJIbTYPHBIM
TYPUCTUYECKUI pecypc, 3HamMeHUThIl Mas3oseli XaHbBdHb bannd, Mas3onen
KopoJieBbi-MaTepu bo, Mas3omein kopoisieBbl [0y, MECTOpPACIONIOKEHUE Jareps
JIMIUH, KyJIbTYpHBIA PECYPC JKUBBIX TPAAULMNA, & TAKXKE MECTA, TAE€ PACHOJIOKECHBI
JOMa-TIeEPhl, B KOTOPBIX CENbCKHUE KUTEIU MPOKUBAIIM B PAHHUE T'OJbI, HAITPUMED,
oBparn Yanuyneroy u Cynsuzsaroy. Ho B Hacrosimiee Bpemsi pa3BUBArOTCS TOJIBKO
can CoTHH TeKTapoB pagocTd M KuToBbI kaHas, a OOJBIIMHCTBO TYPUCTHUYECKHUX
PECYPCOB BCE €Ille HAXOIATCS B HEPA3BUTOM COCTOSIHUM WJIM COCTOSIHMM OXUJAAHUS

pa3BUTHS, TAKUM 00pa30M, MOTEHIMAN PA3BUTHS TypU3Ma OYeHb OOJIBIION.
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buoreorpadgus u JangmadrHas IKOJIOT U

Onna u3 mpobiem Oumoreorpadum Kak MpeaMeTa COCTOUT B TOM, YTO IS
pa3HbIX JIIOJIEA 3Ta HayKa O3HA4YaeT COBEPIUEHHO pa3Hoe. OOuH M3 MOJIXOJIOB,
YKOpPEHHMBIIMXCS B Ouoreorpadum B HACTOSIIIEE BpeMs, OIMCHIBACTCS KAk
«IKojoruueckass ouoreorpadus». B maHHOM moaxode mpeaMeT JaHAmapTHON
HKOJIOTUM TIPUPABHUBAETCS K IMPEAMETY IKOJIOTMYECKOM Ouoreorpaduu, 0COOEHHO
3TO PacHpoCTpaHEHO B OpUTaHCKUX YyHHBepcuTeTax. JlanamadrHas >sKogorUs
paccMaTpuBaeTcs Kak MOApa3/esl SKOJOTMHU, KOTOPBIM COCpeAOTayuBaeTCAd Ha TOM,
«KaK CTpyKTypa JaHmamadTa BO3ACHCTBYeT Ha OOWIME U paclpeelieHue
OpraHu3MOB», U CTaJl ONPEAENATHCS KaK pasliel, UMEKIIUNA JIeJ0 C «BIUSHUEM
MOJieJIell Ha MpolecCh», Te MOJEIN MPEACTaBISIIOT COOO0N NPOCTPAHCTBEHHYIO
CTPYKTYpY AaHHOTrO JaHjamadTa, U MPOIECChL HOCIT HKOJIOTHYECKUM xapakrtep. B
3TOM OTHOILUEHWU HCMOJIb30BAHUE CIJIOB  «MOJEIb» M «IPOLECC» B CHCTEME
ompeneneHuil  JaHAmAPTHOW dKOJIOTMM OJM3KO K YacTO  YHOMHUHAEMOMY
YTBEPXKIEHUIO, 4yTO (pusnueckas reorpadusi COOCTBEHHO 3aHUMAETCS MOJEISMHU U
npoueccamu B jaHamadre. - OIHAKO COMHEHUSI OTHOCUTENBHO  TOYHBIX
B3aMMOOTHOIICHUN Mexay (usndeckoil reorpadueil u nanamadTHON SKOJIOTHEH
NPEACTABIAIOT  COOOM  TOJBKO OJIVH KOMIIOHEHT  pa3HOrjacud o
MEXIUCITUTUIMHAPHOCTH, KOTOPBIE HEIOCTATOYHO OCBEIIEHBI B MHOTOYUCIIEHHBIX

nyOIMKaUsaX Ha TeMy JJaHIIapTHON IKOJIOTUH.

B cnenmmanbHO# cTaThe, ONMyOJIMKOBAHHOW HEIAaBHO B aMEPUKAHCKOM KypHaJe
«IKONOoTUs», JOKa3bIBalIOCh, YTO JaHAmwadTHas dSKOJIOTHS CTaja Tenepb
CaMOCTOSITEJIbHOM HayKOHM, IOCTOSIHHO pa3BUBaBLIEiCS B nmocaeaHue 25 yner. TeM He
MEHee, BCE €Ille BEeIeTCSd MHOro /1e0aToB O IpaHUIAX MNpEeIMeTa U €ro CYUIHOCTH.
Taxxe moguepkuBaeTcs, 4To IpeaMeT CPOKYCHpPOBaH HA BAKHOCTH IMOJJIEPKaHUS

MPOCTPAHCTBEHHON  PA3HOPOJHOCTH B  JaHAMA(DTHOW  CTPYKType, YTOOBI

91



rapaHTUPOBaTh HENpPEpPHIBHOE (YHKIMOHUPOBAHHE 3KOJOTHYECKHX IPOLIECCOB.
JlannmadTHas 5KOJOTHsS, TaKuM 00pa3oM, BaKHA IJIsl YIPABIICHUS OKpYKarolien
Cpeno, coxpaHeHUsi OHOJOTHYECKOrOo  pa3HooOpasusi H  JKOJOTMYECKOU

YCTOMYUBOCTH.

OTCIOI[a CJICAYOT HCCKOJIBKO 06HII/IX BBIBOJOB, KOTOPBLIC PaCCMAaTPHUBANOTCA

HMKEC.

1. Hp06ﬂeMamuKa U ocparHuverus WMPOKOMQCWma6Hle IKOoJocU4YeCKux

uccneoo8anull

3a nocneanue 30 JieT B AKOJOTMHU Mpeodiaian peayKIUOHUCTCKUM TMOAXO0,
CKOHILICHTPUPOBAHHBIN  HA  DKCHEPUMEHTAIBHOW  JKOJOTWH,  HMCIOJIB3YIOIIEH
NEAYKTUBHBIM HayuyHbld Merona. JlannmmadTHas =~ 3KOJOTHS, KOTOpas 4acTo
(dokycupoBajlach Ha OINHCATEIbHBIX HMHAYKTMBHBIX MOAXOAaX B IIMPOKOM
MOHMMAHUHU, [0 TaK Ha3bIBaeMOW <«JIaHAMAPTHOM IIKajae», CTOJKHYJIach C
JNOCTATOYHO CHJIBHBIM COIIPOTUBJICHUEM ~CO CTOPOHBI HEKOTOPBIX DJKOJIOTOB H
ouonoros, kak B EBpone, Tak u B CeBepHoii AMepuke. PopMynHpoBKa U MPOBEPKa
YUCTO HYJIEBBIX TUIIOTE3 M SKCICPUMEHTAIBHOE MOJEIUPOBAaHUE, B OCOOEHHOCTU
KOIMPOBaHUE, B paMKax JaHAMA()THONW KAkl — BCE 3TO CJOKHO, XOTS U HE
HEBO3MOXXHO. MIHTEpEeCHO TO, YTO 3TOT KPUTUUECKUM OT3bIB CXOJIEH C TEM, KOTOPBIU

HalIeJICH Ha €11l€ OJMH [IEHTP BHUMaHUs Ouoreorpaduu — MaKpOIKOJIOTHIO.

2. Oepanuuenus 6 aaHowagme / MO3AUUHASL MOOelb NPOCMPAHCMBEHHBIX

eOUHUY U HEKPUMUYHOE UCNOIb308AHUE IAHOWADMHOU MeMPUKU

HeKOTOpBIe YUCHBIC TIOAHMMAIOT BOIIPOC O CIMIOKOM  YIOPOIICHHOM
IIOHUMAaHWH IIPUPOALI MOACIN MO3aHMYHOI'O naH):[ma(bTa IMPOCTPAHCTBCHHBIX CAWMHUIL
KakK O)IHOfI M3 OCHTPAJIbHBIX IO COACPKAHHUIO IMapaaurM B HaH)IHJa(l)THOﬁ 3KOJIOTHH U
AKOCHTUPYIOT BHUMAHUC Ha €C HCAOCTATKaX. Onu MMOJYCPKHUBAIOT HCO6XOI[I/IMOCTB

OPUHATHA TPAJUEHTHON TMEpPCHEeKTUBBI, HMEIOIIeH Oojiee TEeCHOE OTHOUICHHE K
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KOHLEMIMNA TPaJUEHTHOTO AaHalu3a, KOTOpas YK€ MPUCYTCTBYET B 3SKOJOTUU
pacTeHUil B T€YCHHE MHOTHUX JIET, U PAa3BUTHUS MU O TOM, YTO JAaHAMA(T HYXKHO
paccMaTpuBaTh KaK HMMEIOIIMA HEKOTOPYIO «CIEUU(PUUECKYI0 TE€OMETPUYHOCTBHY.
OHu TakKe B BBICHIEHM CTENEHW KPUTUYHO OTHOCATCS K HHTEHCHBHOMY
UCIOJIb30BAaHUIO BBIUMCIUTENBHBIX JIaHAMAa(THBIX MeTpuk. HecMoTps Ha TO, 4TO
TaKhe METOAbl O4YeHb Y(PQEKTUBHBI IMPU OMNMCAHUU MOJENIECH, OMHCAHUE MOJCIHU
UMEET TEHJCHUUIO CTAaHOBUTBHCS CaMOLEIbIO, W HACKOJIBKO 3TO IOMOIAET
NOHMMAHUIO JIEKAIUX B OCHOBE KOJOIMYECKHX M Onoreorpauueckux MpoLeccosB,
KOTOpbIE MOTYT J1aBaTh MH(OpMALMIO MO JIaHAWA(THOMY UCIOJIb30BAHMIO, OCTAETCS

CaIC 1101 BOIIPOCOM.

OO0uue cBeaenus o reorpaguu AMepuku. Peruonsi

['eorpadsr HCTIOMB3YIOT PETHOHBI B KAYECTBE YETKOW CUCTEMbI KaTerOpHU3allnHy,
KaK crmoco0 opraHu3alud KOMIUIEKCHOTO Habopa (hakTOB, KAaCcarOIIMXCS Pa3IMYHbIX
TeppuUTOpUii, B 0OJiee KOMIAKTHBIN 3HauMMbli HaOoOp uHopManmu. [Ipu mro6oit
KaTeropu3alui PEerHOHbI BBITIONHSIOT BCE YCJIOBHS, €CIM OHM OTOXKIECTBISIOTCS C
MOHATHBIMH MOJCIISIMH B 3THX (DakTaX W €ClIM OHHW IO3BOJIIIOT CHelaTh OoJee

ITOHATHBIMH KOMIIJICKCHBIE MOACIIN.

st reorpa)oB pEerMOH MOXET OBITH Y3JIOBBIM, €IMHOOOpA3HBIM, O0JaaaTh
OTHOM  KAaKOW-TO OCOOEHHOCTHIO WM HECKOJIBKAMHU. Y3JIOBBIE  PETHOHBI
XapaKTEePU3yIOTCs HAO0OpOM TEPPUTOPUM, CBSI3aHHBIX C JPYrod TEppUTOpHEH
JUHUSIMU CBSI3W WJIM JIBOKEHMS. DTH TEPPUTOPUH, HAXOISAIIUECS B ONPEAECICHHOM
Habope, CBsI3aHbl C JIPyTMMHU TIOTOMY, KaK OHHM JelsaT OoOllue TOYKHU

COIMPUKOCHOBCHHUA, HaXXE CCIM OJHa TCPPUTOPHUA COBCPIICHHO OTINYACTCA OT

JIPYTHUX.
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EnnnooOpa3Hblii perMoH — 3TO TEPPUTOPHUS C OAHON WM HECKOJIbKUMHU
OCOOCHHOCTSIMHU, TIPEJCTABICHHBIMU TOBCEMECTHO M OTCYTCTBYIOIIMMHU WU
HEBaXHBIMU TI7e-1M00 eme. EnnHooOpasHble pernoHbl MOTYT NPEACTAaBIATH
HEKOTOPBIE XapaKTEPUCTUKU OOILEro COCTOSHUS OKPYXKAIOIIeH Cpepl Kakoi-HUOYAb

o0nacty, BKJItoYas ee GU3N4YEeCKUe U KyJIbTYPHbIE OCOOEHHOCTH.

Hame BocmpusiTie CYHIIHOCTHM pETrHOHA, TOTrO, YTO COCTaBJSET <~ €ro
WHIUBUYAIbHYI0O OCOOCHHOCTb, OCHOBAaHO Ha CPABHUTEIHLHO HEOOJBIION  FPYIINE
kputepueB. B kaxaom ocHOBHOM cerMeHTe CIIIA Mbl NbITaNUCh BBISIBUTH OJIHY WJIU
HECKOJIbKO 0a30BBIX TEM, KOTOphI€ OBl OTpa3Wiu CIOCOObl B3aMMOJICHCTBHUS
HaceJieHusl (Ipyr ¢ APYroM Wik ¢ (u3anueckoil cpenoi) B Ipolecce CO3JaHusd
caMOOBITHOTO pervoHa. Hambomee BakHbIE OIPEACNAIONIME TEMbl JUISI KaXJI0ro
peruoHa MOTYT 3HAYUTEIBHO BapbUPOBaTh OT PETHOHA K peruoHy. HeBo3MoOxkHO
BECTH peub 00 aMEpUKAHCKOM IOro-3amajie, He 3a0CTPUB BHUMAaHUSA Ha OECILIOAUHN
MOYBbl M BOJHOW 3PO3UHU, O CEBEPE — HA €r0 XOJIOAHBIX 3UMax WIIH O CEBEpO-
BOCTOKE€ — Ha €ro ropojax M MNPOMBIIICHHOCTH. KitoueBOW 3J€MEHT, KOTOPBIU
yCTaHaBJIMBaeT aOCOJIOTHOE eauHOOOpa3ue peruoHa, — 3TO HE TO, KaK JaHHbBIN
CEerMEHT COOTHOCUTCS C OCTaJbHBIMU Ha 3apaHee 3aJlaHHOM HaboOpe MepeMEeHHBIX

BEJIMYHMH, a TO, KaK 3/IeCh COUETaeTCs ONpe/IeIeHHBI Ha00p YCIOBUM.

I[To »roit cxeme CIIA nenarcs nHa 14 pernoHoB. Oto Meranonosnuc,
AMepuKaHCKOe TTPOM3BOACTBEHHOE siipo, Obomenmuii Boctok, Annanauu v miaaTo
Ozapk, 'nmy6okuit FOr, FOxxHoe nmobepexne, CelnbCKoX03iMCTBEHHOE s1po, Benukue
paBHUHBL . U mOpepuu, IlycCThiHHBIE BHYTpeHHHE pailoHbl, HOro-3anamgHas
npurpanuyHas tepputopus, Kamudopaus, CeBepoTHXOOKEaHCKOE TMOO0EpPexKbe,

CeBepHble 3eMiiH U ["aBaiiu.

B pamkax 3TOW KHUTH PETMOHBI MPEICTABIECHBI B OCHOBHOM, KaK €CJIi Obl OHU
UMENIH COOCTBEHHBIE TEPPUTOPHAIIbHBIE TPAHUIIBI, Ta)K€ €CIM TOr0 HET Ha caMOM

nene. «Onymenne» peruoHa Mbl XOTENH NPEACTaBUTh Kak (PYHKLHIO TEPPUTOPHH,
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HO OHa SIBJsieTCs Takke (PyHKIMeH BhIOpaHHOM npeaMeTHON TeMbl. CyliecTByeT JaBa
BaXXHBIX AaCIMEKTa PErMOHAIbHOTO OUIYIICHHS B PETrHOHE, OOBIYHO Ha3bIBAEMOM
«CpenHuil 3amagy — arpapHO-MHAYCTPUAIbHBIA U CEIbCKOXO03iKWCTBEHHBIM. O0a
acmeKTa JO0CTaTOYHO BaXKHBI JJII TOrO, YTOOBI pacCMaTpHUBaTh KaXKAbld M3 HHUX B

OTACIIBbHOCTH.

Crtporue rpanullbl pailoHoB He coBmanaoT ¢ Janamadrom CHIA. JlaHHbIN
Y4acTOK CTpaHbl MOKET OBbITh 3aHSAT JABYMS WM OOJee PEruOHAMH, HO TFpaHUIlbI
OOJBIIMHCTBA PETMOHOB MOTYT TAaKXe€ SBIATHCS TPAHCTPAHUYHBIMH 30HAMHU,
COZAEPKAIMMH MHOTHE U3 XapaKTepUCTUK TOrO0 WM WHOIO permoHa. Bpems ot
BPEMEHU, 3TU 30HbI OTMEYAIOTCS B KAYECTBE 00JIaCTH, I/I€ CMEIICHHE XapaKTePUCTUK
HACTOJbKO HEYJIOBMMOE WM CJOXKHOE, YTO TPYAHO OTHECTU JaHHYIO 00JIacTh K
KaKoOMY-JI100 PEruoHy. Yactu [IPUTPAHUYHBIX oOnacrei MEXK Y
CeNbCKOXO3AMCTBEHHBIM SAPOM M Benuknmu paBHMHAMH —KakK pa3 M SBILIIOTCA
OPUMEPOM TaKUX MPUTPAHUYHBIX OOJAcCTEl U pacCMaTPUBAIOTCS KaK MEpPeXoi OT

CenbCKOX035UCTBEHHOTO sAipa K ['TyOokoMy fory.

Camu pervoHanbHble TpaHUIBl HE ABIAIOTCA MOCTOSSHHBIMU. [locenenus
CMEIIIAI0TCsA, OOIIECTBO pa3pabaThiBaeT COBEPIICHHO HOBBIE TEXHOJIOTHYECKUE
BO3MOYKHOCTH, IMOJUTHYECKHE MOJAEIIA U3MEHSIOTCS. B pe3ynbrare 3TX M3MEHEHM
PETHOHBI PACIIMPSIOTCS; CYKAIOTCS, MOSBISIOTCA WM MCYE3al0T. Permonanmzanus
AMEpUKM B TOX €€ OTKPBITHS COBEpPLIEHHO OTJIMYAlIach OT PErHOHAIU3ALMNU
Coenunennsix llraroB B 1776, 1865 wnm 1991 rony. Her npuuunel nonarate, 4To

ona He u3menutcd ¢ 2000 o 2100 ro.

HccnenoBanne permoHOB, NPENCTABIEHHOE B 3TOM TEKCTE, IIOKA3bIBAET
JICIICHNE Ha PETUOHBI, KOTOPOE JOJDKHO OBITh MOBCEMECTHO NPU3HAHHBIM, XOTS
HEKOTOPBIE PETrHOHBI MOTYT MPEJCTaBIATh KOMOMHAIIUU, OOBIYHO HE OXKHIaeMBbIE.
Hampumep, ecnu B3sTh O0omenmuii Bocrok, komOuHaiuio AaupoHaaka Ha CeBepo-

BocToke mrara Heroo-Mopk u ceBepo-zanagHoil yactu CoenunHeHHsix IlITaTos,
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u3BecTHOM kak HoBast Anrnus. BoiabmnHCTBO ciyyaliHBIX HaOIrOAaTeNnedl crpyaumiu
o1 HoByt0 AHIIIMIO B OJUH PETHMOH, CChUIAACh HA JUIMTEIBHYIO HACHTHU(PUKALUIO
mraroB HoBoM AHIVIMM KaK OTIAEIBHOTO PETHOHA, HAKPEIIKO CBSI3AHHOIO CEJIBCKUM
xo3aucTBoM. Ho B mocnennue necsatunetus B 10kHOW HoBol AHIMM mpou3onuim

SHAYUTCIIbHBIC U3MCHCHMUA 110 IIPUYNHC WHTCHCUBHOM MUT'pallu U yp6aHI/IBaLII/II/I.

HekoTtopsle pernoHbl MPUCTAIBHO CIEIAT 3a IMOJUTHYECKUMU IpaHunamu. Ilo
3TOM npuunHe ['aBau sABIAIOTCA OTIENBbHBIM perroHoM. KanudopHus otaensercs ot
OOJBIIE YacTH MPUMBIKAIOIIETO0 K HEeW jaHAmadTa u3-3a CBOEW BEIylIEH poyid B
KYJIbTYPHBIX U3MEHEHUAX AMEpPUKU U CBOMX MOJUTHUECKUX «PELICHUI» MPOOJIeM ¢
MECTHBIMU PECypCaMH, OKAa3bIBAIOIIMX BIUSHHE HAa BCIO CTpaHy. Meranomnonuc

TPaAUIIUOHHO OIIPCACIICH KaK OTI[GJ'IBHBIﬁ OKpYT.

Oo60mme ceegenus o reorpagpun AMepuxku. OCHOBHBIE T€MbI

MunInoHbI AaMCPHUKAaHIICB, OOJILIIMHCTBO U3 KOTOPLBIX I'OpPOKAaHC, B OCHOBHOM
NpCAInOYrUTaAOT CHUTATh CBOIO CTPAHY CEJIBbCKOM MECTHOCTBHIO M CKJIOHHBI BCPUTDH, YTO

3Ta «CETBCKOCTh» 00ECIIeYNBAET UX CTPaHy IJIaBHOW HAIMOHAIBHOW CHJION.

Touka 3peHus 0 mpeodIagaHuu CEIbCKOM MECTHOCTH OOJIbIIIE HE MOXKET ObITh
onpasnana. Okoso 70 MPOIEHTOB aMEPUKAHIIEB MPOKUBAIOT B ropojaax, u dosee 40
MPOLIEHTOB KUBYT B 00JIaCTAX C MUJUIMOHHBIM HacesnenueMm u 6omnee. B 1990-x rr. B
AMepUKe  HAaCUUTHIBAJIOCH OKOJO S5 MIIIMOHOB (depMepckoro Hacenenus (2
MpOIICHTA OT OOIeld YWCIeHHOCTH HaceleHus), nudpa, KoTopas HEYKIOHHO
CHIDKaJIach, HAUMHAs C MEPBOM HalmoHainbHOUM nepenucu B 1790 r., korma 6osnee 90

HPOLIEHTOB BCEX aMEpHUKaHIIEeB ObUIH (pepMepamu.

B namem HCCICAOBAaHUN BBIACICHBI HCCKOJIBKO JJICMCHTOB yp6aHI/ISaLII/H/I.

['opona wumeror ocoOeHHyO0 (opMy, OCOOEHHYI IUIAHHPOBKY. bBOJBIIMHCTBO
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aMEPUKAHCKUX TOPOJOB UMEET MPSIMOYTOJIbHO-PEIIETYATYI0O MOJEIb, YACTUYHO KakK
pe3yabTaT KyJbTYpPHOTO OTHOIIECHMS, YaCTUYHO U3-3a JKEJaHWUS TOBBICUTH
3G (HEKTUBHOCTh TPAHCHIOPTUPOBKHU 0 TMOSBICHUS aBTOMOOWJIEH M YaCTUYHO H3-3a
TOTO, 4YTO JaHHAas MOJENb OO0JerdaeT TONMorpapHuuecKkyl0o ChEeMKY B TOpojax:
COCPEIOTOYEHUE TMPOMBIIUICHHBIX M KOMMEPYECKUX LIEHTPOB, KUJIBIX palOHOB,

TOBAPHBIX CKJIAJI0B U TaK JaJIcC.

['opona cymiecTByIOT 10 MHOTUM IpuurHaM. OHU MOTYT UTPaTh BaXXHYIO POJIb
B TPAHCIOPTUPOBKE WM  BBIMOJHATh BAXHYIO aIMUHHCTPATUBHYIO - (DYHKIIHIO.
Bo3MoxHO, OHM SBIISIIOTCS IIEHTPAMH OTJIbIXA U PA3BICUCHUNA WM MPOMBIIIICHHBIMU
HEeHTpaMu. BOJIBIIMHCTBO TOPOJIOB U, pa3yMeeTCs, BCE KPYIHBIE TOPOJA, BHIMOJIHSICT
MHOXECTBO  Pa3JM4YHbIX TOpoJckuX ¢yHKuud. Tem - HEe MeHee, MHOTHE
XapaKTepU3yIOTCS  OMNPENCICHHBIMU  JIOMUHUPYIOIIMMHU  (YHKIUAMH, KOTOpPbBIE
MOCTY>KWJIM TPUYMHOM WX Pa3BUTUA M OBICTPOrO. pocTa Ha HAYAJIBHOM 3Tame u

KOTOPBIE CErOAHS MPOJOJIKAIOT MPUAABATH UM UX OCOOCHHBIN XapaKTep.

Mogenb npoAoJKaIIErocs U 4acTO CTPEMUTENBHOTrO pocta ropogos B CLITA
B TeueHue nocieanux 100 neT Bkyre ¢ Bo3pactaroieid MOOUIILHOCThIO TOPOJICKOTO
HaceJeHUs CTUMYJMpOBaJa .~ MOJENb «pachoi3arleics» ypOanuzauuu. B
HEKOTOPBIX MECTaX pe3ybTaTOM PACIPOCTPAHEHUS TOPOJIOB SBHIOCH OObEIUHEHUE
TOpOJI0OB Ha TPaHUIIAX PA3TUYHBIX TOPOJCKUX MECTHOCTEH, IJIe OHU BCTPEHAIOTCS U

CJIMBAIOTCA.

OcHoBHas 4yacTh 3aHATOCTU HaceneHus B CIIA npsMo uiam KOCBEHHO CBsI3aHA
C MPOMBIIUICHHOCTBIO. BOJBIIMHCTBO TOpO0B OBLIM OCHOBAaHBI U HAXOJWJIUCh HA
MIMKE CBOET0 Pa3BUTHS, KOT/Ia MPOMBIIIJICHHOCTh OblJIa MEPBOCTEIIEHHBIM (DAKTOPOM

pocTa ropoioB.

Ha ceromnsimnuii 1eHb CyIIECTBYET YCTOMYMBAS CIICIMAIN3ALNAS PETHOHOB Ha

INPOMBIINIJICHHOCTH, YaCTUYHO KaK pE3ylbTar W3MEHCHUH B OOCTYIIHOCTH
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IPOMBIIUIEHHOIO CBIpbSl M YaCTUYHO KakK pPE3yJIbTaT MPOMBIIUIEHHBIX CBS3€il.
[IpoMbIIUIEHHBIE KOHLIEPHBI, KOTOPBIE MPOU3BOJAT KOMIUIEKTYIOIIHUE JIE€Talu K
HEKOeH KOHEYHOW MPOAYKIIMH, PACIOJOKEHBI OJM3KO HE TOJIBKO APYT K APYTY, HO
TaK)K€ U K MECTaM OKOHYATENIbHOW COOpKHM MPOJYyKTa A TOTO, YTOOBI CBECTH K

MUHUMYMY OOIIME 3aTpaThl Ha MEePEABIKEHNUE.

prrI/IMI/I Ba)KHBIMU MCTOYHMKAMU M3MCHCHUU CTaJIn AJOCTYIIHOCThL Tpyadad HIIN
TPYOJOBBIX HABBIKOB, Ka4C€CTBO TPAHCIIOPTHBIX CPCACTB W HU3MCHCHHC MECTHOM
MOJIUTUKH. PErnoHbl MMEIOT TCHACHIHWIO CIICUAJIM3UPOBATHCA HAa IIPOU3BOJACTBC TOM
NpoaAyYKIHNH, KOTOPYHO OHH MOI'YT IIPOHU3BOAUTL Jy4HIC BCCIO. C Takoi
peFI/IOHaHBHOﬁ cneuuaﬂmauneﬁ Inpuiuia peruoHajlbHass HCE3aBUCHUMOCTb, XOTA
COBCEM HCMHOTHC paﬁOHBI AMCpI/IKI/I CaMOa0CTAaTO4YHbI - B IIPOMBIIIJICHHOCTH,
HCCMOTPA HAa TO, YTO YYBCTBO COOCTBEHHOTO JOCTOMHCTBA MOXKCT CO31aBaTb TaKOC

BIICUHATJICHUC.
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PA3JIEJ IV

IKOJIOI'Us

Cpena o0UTaHUSI KAMEHHBIX KyHHMII BO ()parMeHTHPOBAHHOM JIaHAIIAadTe

MpI HcciienoBaiu KIOYEBbIE OCOOEHHOCTH CpeAbl OOMTAHMS, MCHOJIb3YEMOMN
KaMEHHbIMM KYHUIAMH, 3aHUMAIOIIMMU (PparMEHTHUPOBAHHBIM arpoOKyJbTypHBIN
Ja"amwagpT. MecTomnoNoKeHUssT BOCbMH KyHHI] (PUKCHUPOBAIKMCh paJuoaniapaTypoin
eXKEeIHEeBHO B TeueHne 4—12 MecsueB. Mbl OUEHWIM BbIOOP MHAMBUAYaJIbHBIX
y4acTKOB OOMTaHMs B Ipenenax reorpapuyeckoil o0JacTH, Tak K€ Kak BbIOOp
0COOEHHOCTEH cpeibl 00UTaHus B MpeAenax MHANBUAYAIbHBIX YYAaCTKOB, UCIIOIb3YS
CIIy4allHOE€ MOJEIUpPOBaHuE Ui cpaBHeHUs. VHIuBHALyalbHBIE YYaCTKU BKIIIOYAIIN
OoJbllIe APEBECHOM U KyCTapHUKOBON PAacTUTENBHOCTH U MEHbBIIE MaXOTHOM 3eMIIH,
YyeM clydaiiHble MozenupoBaHusa. OHM TakKe BKIIOYAIM OoJiblIee KOJUYECTBO
BOJIOEMOB C HETIPEPHIBHOM pacTUTENILHOCTHIO IO Oeperam, U pacnoiarajuchk OJImxe K
3TUM BOJOEMaM, Y€M CIIy4YalHbIE MOJAECIUPOBAHUA. B mpenenax MHIAMBUAYAIBHBIX
YYaCTKOB KaMEHHbIE KYHMUBI HCIOJIB30BAIM JPEBECHYD M KyCTaPHUKOBYIO
PaCTUTEIBLHOCTh U CEJIbCKOXO3SIIICTBEHHbIE MOCTPOUKH 00JI€€ MHTEHCUBHO, YEM MBI
MPEANoJIaraiy, a MaxoTHYK 3€EMIII0 — MEHEE 0XHAAEMOro. B cpenHem, KaMeHHbIE
KyHUIIbI 4Yale Jaepxarcs Ommke K Bojgoemam (TIie pacrosiaraetcsi 0oJibliias 4acThb
JIPEBECHOM = PACTUTENIBHOCTH), @ HE K CEJIIbCKOXO3SMCTBEHHBIM IOCTPOMKAM.
[lonyueHHblEe JaHHBIE I[IOKAa3ajd, YTO MaxOTHAas 3€MJs  0Ka3ajach pPEOKO
IIEpECEeKacMbIM O6aprepom, nenas CEJIbCKOXO035IMCTBEHHBIE ITOCTPOUKH

TPYAHOJOCTHMIKUMBIMH, CCJIM OHH PACIIOJIararoTCAa BAAJIM OT BOOAOCMOB.

99



@parmeHTanus cpeabl OOUTaHUS — OJHA W3 NPUYUH HCUE3HOBEHUS
KUBOTHBIX M, TAKUM 00pa3oM, TjlaBHasi mpoOyieMa OMOJOTUM OXPaHbl MPUPOBL. ITO
npoliecc, OOBIYHO pAaClEHUBAEMbI Kak BKIIOYAIOMIMA B CeOs TpU TJIaBHBIX
KOMIIOHEHTA: COKpallleHne OOIIel IUiom@aau OOUTaHUs, YBEIHUYEHUE W3OJSIUN U
COKpallleHHEe  CpEeJHEero  pa3Mepa  Y4YaCTKOB  OCTaBHICHCS  €CTeCTBEHHOMU
pactutenbHocTu. CornacHo byprecy u Hlapmy, cenbckoe X034iMCTBO — camast
3HayMMas TpPHUYMHA HaBEJIECHHOW (¢parMeHTAallH, BBI3BAHHOW JIE€ATEIHHOCTHIO
yesioBeka. dparMeHTalusi €CTECTBEHHON cpeibl B arpoKyJIbTYPHBIX JaHAmadTax
TaKk)Ke€ MMEET YETBEPTHhI KOMIIOHEHT, a UMEHHO, MOAU(PHUKAIUIO (GOPMbI YIaCTKOB
€CTECTBEHHON pacTUTENbHOCTH. OHU MMEIOT TEHJEHUHUIO PACHOIararbCsi TOJBKO IO
rpaHunaMm oOpaOaTeiBaeMOM 3eMiM U (OPMHUPOBATh CHUCTEMY B3aMMOCBSI3aHHBIX
JUHEWHBIX ToJioc. B Takmx nangmadrax auKkue >KABOTHBIC, OpOISIIME TIO
OOLIMPHBIM ~ TEPPUTOPUSIM, 3aHUMAIOT CETUYAThIE - WHIUBUIYAIbHBIE YYaCTKH
oOuTaHus, cojeprkamye OosbllIue IUIOIIAAN - HEMOAXOIAIeH cpeapl OOUTaHUS.
CeTryarble MHIMBUIYyadbHbIE yYACTKA WUMEIOT OOJBIIYI0 MPOTSHKEHHOCTh M Ooiiee
BBICOKOE€ OTHOIIICHHE TMEepUMETpa K IUIONIAIA, YeM KPYTIJble WHIWBHUIYaTbHBIC
Y4acCTKM TOM >K€ camMol IUIOIIAJU, TakuM o0pa3oM, oOecreduBasi 00jiee€ HHU3KYIO
IJIOTHOCTH MOMYJISIIMK, OHM Takke OyayT 0oJyiee 4yBCTBUTEIBHBIMU K JaJIbHEHIIEH

(dbparMeHTaluH.

31eck MBI cooOlIaeM JlaHHbIE, MOJyUYEHHBIE B pe3ysbTaTe Hamiero od3opa c
MIOMOIIIBI0  PAJMOCPEJICTB, YTO TMEepeMelicHus KaMeHHbIX KyHui Martes foina
Erxleben B cenbckoxo3siiicTBeHHOM (hparMEHTUPOBAHHON 001aCTH OBLIH OrpaHHYCHBI
ceTyaToil - cuctemMoil Oeperon PEK M KaHAJIOB, MOKPBITBIX €CTECTBEHHOM
pacTUTEeNbHOCTHI0. UTOOBI OIICHUTH 3TO JO0KAa3aTeIbCTBO M HCCIEIOBATh €T0
3HAYUMOCTh, MBI AHAJIM3UPYEM BBIOOP E€CTECTBEHHON CpEIlbl BTOPOTO U TPETHETO
MOpsZIKa, COTTIAcHO ompeneneHuio /[XkKoHcoHa: BHIOOp MHAMBHIYaTbHOTO y4acTKa B
npenenax reorpaduueckoil o0macTH; W BHIOOP TapamMeTpoB Cpeibl OOUTaHUS B

npeaciax HHANBUAYAJIbHOI'O0 Y4aCTKa COOTBETCTBCHHO. Me1 cocpcaoTauyruBacMcCs Ha
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YeThIPEX OCOOEHHOCTSAX Cpelbl OOUTAHM: ECTECTBEHHAs PACTUTEIBHOCTD (A€pEeBbs U
KyCTapHUKH), TIaXOTHas 3eMJs, epMbl M BOJOEMBbl. BBIOOp TOUKM W JIMHEWHBIX
00BEKTOB (IIOCTPOMKHU M BOJIOEMBI, COOTBETCTBEHHO, B MacIITa0e HAIIEero aHajln3a)
TPYAHO OLEHHUTHh M3-32 OMIMOKH, CBSI3aHHOW C MECTOIOJIOKEHHUEM KHBOTHBIX Ha
HNOBEPXHOCTU 3€MJIM, U MOTOMY, YTO OOJBIIMHCTBO METO/OB, MCIIOJIb3YEMbIX MJIs
aHaJln3a BbIOOpa cpeabl OOMTaHUs, OCHOBaHbl Ha IUIOIMIAAU. YTOOBI IPEOJOIETh ITY
TPYJHOCTb, B JIONOJIHEHWE K CTAaHJAPTHOMY aHaIHM3y Cpelbl OOMTaHUs (KOTOPBIN
OCHOBBIBAa€TCSI Ha  cpeae  oOWTaHUs,  HEMOCPEACTBEHHO  OKpY»Karouleu
MECTOMNOJIO)KEHHE JKUBOTHBIX), Mbl HCIOJb30BAJIM METOJ, OCHOBaHHBIM Ha
UMUTAMOHHOM MOJEIUPOBaHUU MeToAoM MonTe-Kapio, <4To0bl MpPOBEPUTH
IIEPBOHAYAJIBHYX0  THIIOTE3Y O  TOM, UYTO  pACHPENENICHHE  PACCTOSHUU
MECTOIIOJIOKEHUM KAMEHHOM KYHMIBI OT PEK M KaHAJOB TAKOE XK€, KAK CIy4YalHO
npeanosaraemoe. Pasnnune Mexay pacCTOSHUSAMHU ISl ONPENEIeHHON 0COOEHHOCTH
cpelbl oOMTaHUs B HAOJMIOJAEMbIX U MOJEIHMPYEMbIX HaOOpax JaHHBIX ONpEAeIseT

CTENEeHb MPUBJICKATEILHOCTH UK U30eraHus 3TO 0COOEHHOCTH.

@®eHoJI0rHYecKHe JaHHbIE 0 ITHUIIAX

3a nepuoa 1969-1999 rr. B Upnanauu 6sutn coOpaHbl Tpu HAOOpa TaHHBIX U3
MECTHBIX M HAllMOHAIBHBIX OTYETOB IO MTHUI[AM M OTYETOB IO KOJIBIIEBAHHUIO MTHII.
Ot HAOOPHI TaHHBIX cocTaBWIM: (1) perMoHaIbHBIMN HAOOP AAHHBIX JJISi BOCTOYHOM
Wpnanauu  mepBbIX CPOKOB mpwiera s 11 murpupyrommx JeToM BHIOB, (2)
HallUOHAJIbHBIA ~~ HA0Op  JAHHBIX O  PACIpPOCTPAaHEHUM  JBYX  PEIKHUX
HEPA3MHOXKAIOIIUXCS MUTPUPYIOIIUX BUAOB, U (3) HaIIMOHAIBHBIM HAOOp JAHHBIX O
KOJIbLICBAHUU 12 MUTpUPYIONIUMX JIETOM BHUJOB, KOTOPBHIE Pa3MHOXKAIOTCA B
Npnanauu. XoTs HAOMIOJEHUS 3a BUJAMH, NMPUIICTAIONIMMU BECHOM, B3SIThIC W3
MECTHBIX OTYETOB IO MITUIAM, U HAOJIOIEHUS 32 PEIKUMHA MUTPUPYIOIINMHI BHIAMH,

B3ATBIC N3 HAIIMOHAJIBHBIX OTYCTOB, HCIIOJIB30BAHHBIX B JaHHOM HCCICOOBAHUH,
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OCHOBBIBAIOTCSI Ha HAOTIOEHUSAX TOOPOBOJIBIIEB, COOpPaHHBIC TAHHBIE CUYUTAOTCS
MOKA3aTeNbHBIMA JJII TEPEMEICHU MTHUIl B COOTBETCTBYIOIIMX OOJACTSAX.
Heobxoaumo cobmo1aTh OCTOPOKHOCTh MPU MyOIUKAIMK TIEPBLIX CPOKOB MPUIIETA,
T.K. Ha OTYCTHBIC JTAHHBIC MOXKET MOBIHUATh U3MEHEHUE KOJIMYeCTBa HaO0IaTeseH,
3HAUUTEIbHBIE CIIy4allHble PAaCXOKJICHHUS, aTUIIMYHOE TOBEACHHE (T.€. He3aBUCHUMAs
peakius OTHENbHBIX 0CO0EM Ha BHEIIHUE Pa3APAXKUTENN), BUIUMOCThH U
YUCJIEHHOCTh MOMyisiuud OTUL. OJHAKO B HACTOSIIEM HUCCICAOBAHUU KOJIMYECTBO
HaOoaTenell 0CTaBajJIoCh OTHOCUTEIBHO MOCTOSTHHBIM Topsika 70—80 uenoBek 3a

paccMmaTtpuBaeMblii 3 1 -JIeTHHIT TEPHO/T.

1) W3 MecTHBIX OTYEeTOB IO nTuiaMm 3a 31-ietHuii mepuox 1969—1999 rr.
ObUIM B3AThl CPOKM MpHJIETa MUTPUPYIOIIMX BECHOW BHJIOB NTUL B Bocrounyto
Upnannuio (rpadersa Jlayr, Mur, Jlyonun u Yukioy). beuin uccienoBanbl Takxke
KypHansl «Mpranackue oTdeTsl Mo nTunam» 3a mnepuold 1969-1999 rr., Ho TonbkO
OJlHa 3amuch ObLIa B3sTa U3 Bhimycka 1970 r. («Mpnanackue oT4eTsl O NTUIIAMY 32
1970-2000 rr.). 3aTemM 3TH HaThl OBUTM TEPEBEACHBI B COOTBETCTBUEC C FOJIMAHCKUM
kanengapem. [lo HaOmopeHusM 3a. CcpokaMu mnpuObiTHS y 11 Murpupyrommx
HA3eMHBIX BUJOB NTHULl ObLI MPOBEACH CTaTUCTHUECKUI aHanu3. s aHanusza Obuin
BBIOpaHbI T€ BUIBL, A1 KOTOpPbIX U3 31-netHero nepuoaa (1969—1999 rr.) usBectHsl
Ccpoku mpuObITHS MUHUMYM 3a 18 ner. Kpome Toro, oToOpaHHble BHUBI SIBISUIUCH
TPAHCKOHTUHEHTAJIbHBIMA BHUJIAMHU, MUTPHUPYIOIIMMHU Ha JaJIbHHE PACCTOSHHS B
3anagubiil [laneapkTUyecKUl pPErMOH, MECTO 3MMOBKHM KOTOPBIX HAxXOJIWTCS B
Adpuxke, B palioHaX, pacnoJIOKEHHBIX K tory oT Caxapsbl.

2) - Jlns ananmu3a ObUTM BBIOPAHBI J1BA HEPA3MHOMKAIOUIMXCS MHUTPHPYHOIIUX
BUJA, KOTOpble penku B HWpmanaum, 4toObl YCTaHOBUTH, €CTh JIM KakKHe-IU0o
HanpaBJIeHUs B WX pacnpocTpaHeHuu. ExkerogHoe oOiee KOJWYECTBO MNTHUI[ AJIS
Ka)XJI0ro BUJa OBLIO B3STO M3 €XKETroHbIX Mpiianackux oT4eToB mo nTuiam 3a 1969—
1999 rr. (Mpnannackue otuetsl mo ntutiaM 3a 1970-2000 rr.). beutn BeIOpaHbI Yeriiok

Falco subbuteo u ckoma Pandion haliaetus, Ttak kak »3TOo peakue, HO
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HEpPa3MHOXAIOIMECS]  PEryJsipHO  BUAbL, Murpupytomue B Hpnanguio u
pa3MHOXAIOIIMECS JETOM B pa3iuYHbIX paiioHax EBpomnbl. O0a BHIa TakKe 3UMYIOT
B Adpuke, B paiione roxHee Caxapsl. Llenbio uccienoBanusi peryasipHbIX U peIKUX
Murpupyommx B MpnaHauio BHUIOB, OBbUIO yCTaHOBUTH, MOKA3aJId JIU BUABI C
pPa3IMYHOM SKOJIOTHEH W Pa3au4HbIM JIETHUM pacnpocTpanenueMm no Espome (1)
Kakue-100 U3MEHEeHHs B MoJienu npeObiBanus B Upnanauu, uim (2) cyuiecTByeT Jiu
MOJIENb JJISI KAKUX ObI TO HU ObLJI0 HAOJIFOJaEMbIX U3MEHEHUH.

3) HamnwoHnaneHble JaHHBIE O KOJBICBAHMM Ui 12  PeryJsipHO
MUTPHUPYIOUIUX U pazMHOXaroumxcs Ha tore Caxapbl BUIOB ObUIM TOJYYEHBI U3
KypHana «Wpnanackue oT4eThl MO KOJbLEBaHHMIO ONTHUI» ¢ 1975 r. (mepBblii roa
nyOnukanuu) mo 1999 r., koTopelil u3naBancs BMecTe ¢ xypHasioMm «Vprnaniackue
otueTsl mo nturam» (1970-2000 rr.). B xauecTBe penpe3eHTAaTHUBHBIX OOpa3IoOB
HA3eMHBIX HACEKOMOSTHBIX BHJOB ObUIM BBIOpAHBI BOCEMb BHJIOB BOPOOBMHBIX (B
OCHOBHOM MOJIO/IbIE/B3pOCIIbIE 0COOM, OKOJIBIIOBAHHBIE B TE€UEHUE roja). B kauecTse
penpe3eHTaTUBHBIX 00pa3loB oOOUTaTeNel - HPUOPEKHONH MOPCKOM cpelbl ObLIH
BBIOpAaHbI YETHIPE BHUAA KpaueK (TJIaBHBIM 00pa3oM MTEHIIbI, OKOJIbIIOBAHHBIC B
JeTHHE Mecsnbl). HazemMHbIMM BHIaMu B3sAThI KambllieBKa-Oapcydok Acrocefalus
schoenobaenus, mnenouka-secamuka Phylloscopus trochilus, menouka-TeHbKOBKA
Phylloscopus collybita, cepas wmyxonmoBka Muscicapa striata, TpocTHHKOBas
kambItioBka Acrocefalus scirpaceus, ueprnorosoas cinaska Sylvia atricapilla, cepas
ciaBka Sylvia communis u oObikHOBeHHBIN cBepyok Locustella naevia. 3 mopckux
BUJIOB B3STHI Kpauka peunas Sterna hirundo, kpauka monspuas Sterna paradisaea,

Kpauka necTpoHocas Sterna sandvicensis, u kpauka po3oparas Sterna dougalii.
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Peakuusi nTHIl HA KJIMMAaTHYECKHE U3MEHEHMSI;
A0KA3aTeJIbCTBO U3 3anaJHoi YacTu EBponbl

HenaBHee n3MeHeHNe KIMMaTa B pe3ysbTare AesITeIbHOCTH YEIOBEKa MPUBEIIO
K TOBBIIICHUIO TEMITepaTtyp B TiobampHOM MacmTabe. M3BecTHO, 4TO (heHOIOTUs U
pacripocTpaHeHHe MTULl CKOPPETUPOBAHBI C M3MEHEHUSIMU TemIiepaTypsl. HenaBaue
MyOJUKAIMKM TTOKA3bIBAIOT, YTO ()EHOJIOTHS MUTPAIlMi TTHUI[ U3MCHSETCS IO BCel
EBporie, u nmoBcemecTHO HaOmromaeTcs Oosiee paHHee Bpems ux mnpuiieta. Kpome
TOr0, OBLJIO TOKa3aHO, 4YTO CYIIECTBYET 3HAYUTENbHAA - MPOCTPAHCTBEHHAsS
W3MCHUYMBOCTh B HAOJIOJa€MBIX M3MEHEHUSX BO BPEMEHH MPUOBITHA. BBIIO Takke
IPOJIEMOHCTPUPOBAHO, YTO BEPOSITHBIC MPUYUHBI CMENIEHUS MUTPALUA NTHUI] Ha
OoJnee paHHHWE NaThl CBS3aHBI ¢ M3MEHEHHUEM KIMMATHYECKHX YCIOBHM, HO HE BCE
BUJIbI pEarupyroT Ha TeMIiepaTypy Mmogo0HbM oOpazoM. CMeleHrue apeayioB
pa3sMHOXKeHus ntull K ceBepy CeBepHoil AMepukn u BennkoOpuTanun ObUTO TaKxke
CBSI3aHO C HEJaBHMM M3MEHEHHEeM kimMarta. OJIHaKo, B TO BpeMs KaK BO3JICHCTBHE
rJI00JIBHOTO TOTEIUICHHSI Ha IKOCUCTEMBI TPEOYeT KOJUYECTBEHHOTO ONPE/ICICHHUS,
HEOOXOMMO TaK)Ke MPUHATH BO BHUMaHHE d(P(HEKT €CTECTBEHHBIX KIMMATHYCCKUX
U3MEHEHHI. DJTa eCTeCTBEHHAs M3MEHUYMBOCTH B (CeBEpOATIAHTUYECKOM PErHOHE
BKJIIOYACT  W3MEHEHHS B  KJIMMATHYECKUX  YCIOBUSX,  CBSI3aHHBIX  C
KPYITHOMACIITa0OHBIM TPUPOAHBIM KIUMATHYCCKUM SIBJICHHUEM, HW3BECTHBIM Kak
Cepepoatimantnueckoe Konebanne (CAK). KpynmHomacmitabubie TIpHpOIHBIC
U3MCHEHHS HEOOXOIUMO NMPUHUMATh BO BHUMaHHUE, YIUTHIBAs BIIMSHHUE YCIIOBEKa Ha

H3MCHCHMU KJIIMMAaTa.

HenaBHee yBenmmueHHME BECEHHHMX TEMITEpaTyp B CPEIHUX IMHPOTaxX OBLIO
MPU3HAHO BXXHBIM (PAaKTOPOM HAOJIIOTAEMBIX U3MEHEHUN (PEHOOTUM MHOTUX BHUJIOB

paCTCHI/Iﬁ 1 )KMBOTHBIX. B TeueHue IMPOILIOro CTOJCTHSA 110 BCEH I/IpHaHI[I/II/I cpeansAd
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Temmneparypa Bo3ayxa yBenumumigack Ha 0,5°C, 4TO COOTBETCTBYET TIiI00aTbHOMY
yBenuueHuto Ha 0,7°C. DTo yBenuyeHHE TEMIEpaTypbl CBSI3aHO C H3MEHEHHEM
(eHosoruu pacTeHUid, MPOSIBUBLIMMCS B TOM, uTo B Mpnanaum nepeBbs craiu

PaHbIIC ITIOKPBIBATHCA JINCTBOM.

Jlaxxe mnpu OTCYTCTBUM AaHTPOIOTEHHOIO BO3JCHCTBUS HA YBEJIMYCHUE
TEMIIepaTypbl OXHUAAeTCs, 4YTO (DEHOJOTUsl OTpearupyeT Ha €CTECTBEHHYIO
M3MEHUYMBOCTh knuMarta. Knumar B 3anannoit EBpone yactuuno npoaukroBan CAK.
B cesepnont EBpone nonoxurenbHslid nHAEKC CAK ckoppennpoBaH ¢ TEIUIBIMA U
BIIQKHBIMA 3MMaMH, B TO Bpemsi Kak orpuuarenbHbld uHAekc CAK cBsa3aH c
xonomHbiMu U cyxumu 3umamu. HMunekc CAK  Takke  XapakTepusyercs
MPOUCXOMSIIMMHA  KaXJble JECiITh JIeT KoJeOaHusiMd U Oojee  JIOJTUMHU
MPEUMYIIECTBEHHO TMOJOKUTENIBHBIMU U OTpUlaTEeNbHBIMH  (azamu. Hauamno
HbIHeITHeW monoxkutenbHo (a3el CAK  Obulo  CBSI3aHO €O 3HAUUTEIIBHBIM
CTYyIIEHYaThIM U3MEHEHUEM TEMIIEpATYyphl Bo3ayxa no Bceld EBpone B 1987-1988 rr.
DTOT TUI PE3KOr0 M3MEHEHHUs KJIMMaTa 4acTO CBSI3BIBACTCS CO CTYNEHYATHIMU
W3MEHECHUSIMU Ha YPOBHE SKOCHCTEMBI, KOTOPBIE B IIEJIOM OTHOCSTCA K U3MEHEHUIO
pexuma. V3MeHeHue pexnma, yOCIUTENbHO TMOATBEPKAEHHOE NTOKYMEHTAIbHBIMU
JIOKa3aTeIbCTBAMHU, MTPOU3OIILIO B CEBEPHON yacT Tuxoro okeaHa B KoHue 1970-x
IT., B To BpeMs kak B 1987-1988 rr. B EBpome Touka mepexona CBS3bIBAIACh C
M3MEHEHHEM peXHMa B sKocucTeMax banrtuiickoro, CeBepHoro u BagaeHckoro
Mopeii. B o0oux ciaydasx OSTH HU3MEHEHHS OBLIM CBSI3aHBl CO CHHIKEHUEM
YHCICHHOCTH Tonyssimi MoEBku (nmar. Rissa tridacyla). M3menenue pexuma B
1987-1988 rr. Takke cKazaJoch Ha O00JacTM M3MEHEHHsS] OMOJOTHMYECKHUX
NEPEMCHHBIX, BKJIIOYAs YHCICHHOCTh 4epHOW kasapku (nar. Branta bernicla
bernicla). Dta Touka mepexomga Oblia 3aTeM CBs3aHa C PE3KMMH HW3MEHEHUSMHU B
MOMYJISIIUSAX 03€pHOT0 (PUTOIJIAHKTOHA B CEBEpHOM ['epMaHMM U ¢ yBeIWYEHUEM

ciydaeB 3a0osieBaHMid y 03epHOM openu (kKymku) (at. Salmo trutta) B IlBeimapumn.
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Cuspiii rosryon (Columba livia)

Cwusbrit ronyos — (mar. Columba livia) npeacraButens cemeiicTBa TOITyOUHBIX,
BKJIFOUAIONIETO B ce0si ropiuil W ronmyOeid. Jlpyrume Ha3BaHWsl 3TOM NTHIBI —
OMYaBIIMKA TroylyOb WIM JOMallHUK roiayOb. B mpakTHueckoM HCIIOJIb30BAHUN
JAHHBIA BHJI YAaCTO OTHOCSAT MPOCTO K roiyOsiMm. OH ObLT M3BECTEH MOJ Ha3BaHHEM
CKaJIbHAs ropyna, noka bpuranckuil u AmepukaHckuii CoOro3bl OPHHUTOJIOTOB HE

IICPCUMCHOBAJIN €T0 B CBOUX PCTHOHAX B CU30I'0 FOJIY65L

EcTtecTBeHHBIN apean oOMTAaHMS CHU30TO TOJyOsi OrpaHMMMBAETCS 3amagHOu U
FOxnoit EBpomnoit, CeBepHoit A¢pukoit u FOro-3amnannoit A3uei, rie NTULbI CeNATCS
Ha CK&JIHUCTBIX YyTecax y mnooOepexuil. OpgoMamrHeHHAs: Pa3HOBUAHOCTh ToJIyOs,
OJIMYABIIMK TOJIyOb, IIMPOKO MPEACTABICHA MOBCEMECTHO M PACHpPOCTpPaHEHa IO
BCEMY MUPY, 0COOeHHO B ropojiax. B bputanuun, Upnanauu u 60mbIeit 4actu CBOETro
IPEKHEro Mecta OOMTaHHUS HACTOSLIMI CH3bI roilyOb BCTpEYaeTcs, BO3MOXKHO, B
CaMbIX OTAQJICHHBIX paiioHax. [IpoomKUTENbHOCTD KU3HU roy0st Koye0aeTcst oT 3—
5 JeT B eCTeCTBEHHBIX YCIOBMSIX A0 15 jieT B HEBoJIe, XOTS €CTh JaHHbIE U 00 0CO0sIX,

IMPOXKHUBIINX CIIC AOJIBIIC.

B Ceepuyro AMepuky Buj Obul BrepBbie 3aBe3eH B 1606 1. B ropox Ilopt-

Posinb, Akaaus (HbiHe kaHazackast npoBuHIus Hosas [lotnanaus).

Cusblit rontyos gocturaet 30-35 cM B AJIMHY € pa3MaxoM KpbUIbeB 62—68 cM.
['TaBHBIM OTJIMYMUTENBHBIM MPU3HAKOM HACTOSIEr0 CHU30T0 rojiyOsi sIBIsieTCsl Oeroe
HAJXBOCTbE, €IIe OJMH MPU3HAK — JIBE YEPHBIE MOJIOCHl Ha OJEAHO-CEPHIX KPBUIbSX.
XBocT okaiimieH OenbiM. Kpbiabsi OBICTpBIE W CHIIBHBIC, TMO3BOJISIOIINE PE3KO
BBIJIETATh M3 MOPCKMX TI'POTOB; JIeTaeT HU3KO HaJ Bojoil. B 3ToT MOoMeHT Oeroe

HAJXBOCThE XOPOIIIO 3aMETHO CBEPXY.
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l'onoBa M 1Iest B3pOCIONM MTULBI CHUHE-CEPOrO LBETA, CIWHA W KPbUIbS
OKpAILEHBI CBETJIEE; HAIXBOCThE Oeioe. 3eNeHbIE U JINIOBBIE WIN (DHOJIETOBBIE MIATHA
Ha 1ee OOJblle, YeM y KIMHTYXa, a MOJOChl Ha XBOCTE BBIPAXKEHBI OTUETIMBEE.
OnepeHne MoNOABIX NTUL MeHee Onecrdmee U Oosnee Tyckinoe. llBer a3 B
OCHOBHOM OpPaH>KEBbIN, HO y HEKOTOPBIX 0COOEH MOKET ObITh CBETJIO-CEpbIM. Beku

OpaHXeBbI€, BOKPYT IJIa3 CEpoe Ui 0eI0e KOJIbLIO.

Koraa rony6p KpyXUT B MoOJIeT€, CTAHOBUTCA BUAHO Oenoe noakpauise. Ilo
MOJIETY, MMOBEJICHUIO U TOJO0CY, KOTOPBIA OOJbIIE MOX0K HA rOJIyOMHOE BOPKOBAHbE,
YeM Ha 3BYKH, H3JaBaeéMble  BAXUPEM, OTO THUIHUYHBIM To0lyOb. XOTS OH
OTHOCHUTEIHLHO BBIHOCJIUB B MOJIETE, OH YaCcTO TUIAHUPYET, CKIIAbIBas KPbUIbs B BUJIC
YETKO BBIpaKEHHOUM OYKBBI V. ['01y0Ou J€TaroT B MOJIs 32 3€PHOM U 3€JI€HBIM KOPMOM
U J00bIBalOT cebe OOWIbHYIO MHINY, OyIy4d  CebCKOXO3SIMCTBEHHBIMU

BpCOAUTCIISIMU.

VYxaxuBaHus 3a caMKaMH, B IPOIECCE KOTOPOro OOHAXKAETCS METAJTUYECKUI
TIISTHEI[ Ha Iee Toiy0s, 4acTo IMPOMCXOJUT B MECTax, IJe THE3IATCS Kalpbl H

rarapku.

I'oponckoii oquyaBIIMM CU3bIA TOYOb BHET THE3J10, B KOTOPOM BBICH>KHBAET

JBYX MTEHIIOB B T€UE€HUE MPUOIu3uTenpHo 101Hei.

['He3710 0OBIYHO pacmoJiaracTcsl Ha BBICTYIIE B MEIIEepe U MPEACTaBISET CO00i
JIETKYI0 TIOCTPOWMKY W3 TPAaBbl, BEpPECKA WM MOPCKHX Bojopociei. Kak Bce BUAbI

rojryOeid, OTKIaApIBACT 1Ba OEIBIX SHUIIA.

[ITeHIpl UMEIOT OJICTHO-KENTHIM MyX M TEJIECHOTO IIBETa KIIOB C TEMHOM
monocoii. O HUX 3a00TATCA W KOPMSIT «MOJIOYKOM». llepwon BBIKQpMIITMBAHUS

cocraBisieT 30 qHen.
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boasmas UeioycToHCKas IKOCHCTEMA

HennoycToOHCKMIT ~ HallMOHAJIBHBIM  mapk  oOpa3yer  siapo  bomblioi
MennoycToHCKOM 3KOCUCTEMBI M, 3aHMMas Iiomaas B 28 000 kBaagpaTHBIX MUJIb,
SBJIIETCS] HA CETOJHAIIHUMN JE€Hb OAHOW U3 KPYIHENIIMX HA 3eMJIE HEITOBPEKICHHbIX

9KOCHUCTCM B 30HC YMCPCHHOI'O KJIMMATa.

Kaxnmas w3 oTAenbHBIX yacTeu flenﬂoyCTOHCKoro HALMOHAJIBHOIO MapKa —
TUAPOTEPMAJIbBHBIE WMCTOYHUKH, JAUKAs NPUPOAA, 03€pa, DOJBHION KaHBOH pPEKU
MennoycToyH MM OKaMeHeNble NepeBbi — MOIIA OBl JISCKO CTAaTh OTHEIbHBIM
HAIIMOHAJIbHBIM TApKOM. ToO, 4YTO BCE OHM HAXOIATCS B OJHOM MECTEe, —
JI0KA3aTeNbCTBO Pa3HOOOpasus bBombmoro HMemioycToyHa M €ro NpHPOIHOIO

oorarcraa.
I'eodkocucrema

OcHOBY 53KOCHUCTEMBI (OPMHUPYIOT TE€OJOTUYECKHE XapaKTepUCTUKH. B
HennoycroyHe B3aMMOJIEUCTBUE MEXAY BYJIKAHWUYECKUMH, TMAPOTEPMAIbHBIMU U
JIETHUKOBBIMH IIPOLIECCAMU M pacrpeesneHne Gpuopsl U GpayHbl SBISETCS CIOXKHBIM U

YHUKAJIbHBIM.

Tomorpadgudeckue 0coOOEHHOCTH MECTHOCTH C fora mrata Aiaxo Ha ceBepo-
BOCTOK 10 MennoycToyHa SBIAIOTCS pPE3yJbTATOM BIMSHUS TOPSYUX TOYCK B
TeyeHHe MUIUTHOHOB JeT. HeKoTopble ydeHbIe MOJaraioT, 4To caMo MemioycToHCKoe
mIaTo o0pa3oBajioch B PE3yJbTaTe MOAbEMAa H3-3a BYyJIKaHU3Ma TOPSYUX TOUEK.
Cerogusmane Gopmbl penbeda BIMSIIOT JaKe Ha IOTroJly, HalpaBlisisl JIBUKCHHE

3allaIHbIX MUKJIIOHOB Ha IUIATO, KyJla OHH IIPUHOCAT 0O0JIBIIIOE KOJTUYECTBO CHETA.

PaCHpCI[CJICHI/Ie I'OpHBIX KW OCAJOYHBIX ITOPOA B IMAPKE TAKKC BJIMACT Ha

pacnpeaenenue ¢uopsl U ¢ayHbl. Bynkanuyeckue puUONMHTBI U Ty(BI
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Hennoycronckoit Kambuepsl GoraTsl KBapeM M KaJMEBBIM IIOJIEBBIM IITIATOM,
KOTOpble 00pa3yroT OeqHbI€ MUTATEIbHBIMU BEIIECTBAMHU MOYBHI. Takum o0Opazom,
o0jacTu mapka, B MOYBE KOTOPBIX 3aJleraloT PUOJNHUTBI M Ty(dbl, B LEIOM
XapaKTEPHU3YIOTCS OOUIMPHBIMU 3apOCISIMH COCHBI CKPYYEHHOH IIMPOKOXBOMHOM,
KOTOpast  ABJISIETCS  3aCyXOyCTOMYMBOM M HMMEET IIOBEPXHOCTHBIE KODHH,
NO3BOJIAIOIME J00BIBATH IUTATENIbHbIE BeEllecTBAa U3 NouBbl. Hampotus,
aH/IE3UTOBbIC BYJKaHUYECKHE TMOPOJbI, KOTOPHIE JIeKaT B OCHOBE TOPHOro XpeOra
Abcapoka, OoraTbl KajJblM€M, MarHueéM U eJIe30M. DTH MHHEpalbl OCEJAI0T B
MOYBE, KOTOpas MO3BOJIAECT YIAEP>KUBATh OOJIbIIE BOJABI M OOECIEUMBATH JIy4IlIEe
NUTAHUE, YE€M PHUOJIUTOBbIE TMOYBBL. Takue TOUYBBl CHOCOOCTBYIOT JIyYIEMY
BEreTaTUBHOMY POCTY, YTO J100ABIIIET OpraHUYECKHE BEIIECTBA U 00OralaeT no4By.
Pe3ynpTaT 3TOr0 MOXHO YBHJETh, Mpoe3kasd Mo yuienbto /laHpeliBeH wiaM yepes
Ipyrue o0jacTH mapka ¢ mnopojaMu xpeOta Abcapoka. OHu umeroT Oonee
pazHooOpa3Hyto (iopy, BKJIIOYas CMEIIAHHBIC Jieca C BKpAIUICHUSMH JYTOB.
O3epHble OTJIOXKEHUS, TAaKWEe, KaK Te€, YTO - JeKaT B OCHOBE JIOJMHBI XD3ilJIeH,
OCAXKIaBIIMECSd BO BPEMsl JIETHUKOBBIX MEPHOJOB, O00pa3ylOT TJIUHUCTYIO MOYBY,
Oslarosiapsi KOTOpPOW JIYyTOBbIE PACTUTEIbHBIE COOOUIECTBA BBITECHSIIOT JIEPEBbI B
o6oprOe 3a Boay. CKpydyeHHasl IMMPOKOXBOMHAS COCHA B JIOJWHE XDHUJACH pacTeT B

00J1aCTAX OOHAXKEHUSI PUOJIUTOBBIX MOPOJ.

N3-3a BiIMsAHUSA, OKa3bIBAEMOI0 TUIIAMH TOPHOM NOPOJBI HA PACIpElEIICHUE
pacTeHUil, HEKOTOpPbIC YYEHBIC NPEAIOIaraloT, 4YTO TEOJIOTHUA TaKXKe BIIUSIET Ha
pacnpeneneHne W TEepenBIKeHHE KUBOTHOro Mupa. CocHa Oeokopasi sBIISETCS
BOXHBIM MICTOYHUKOM TMHIINM I MEABEICH TpPU3JIM B OCEHHEe BpeMs. Menseau
MUTPUPYIOT B TaKue OO0JaCTH TMPOU3PACTaHUS OEJIOKOPHIX COCEH, KaK MECTHOCTh
aHJC3UTOBBIX BYJKAHMYECKUX TIOpOJ B paioHe ropbl YamoOypH. TpaBosiiHbie
JKUBOTHBIC, TaKue, KaK JIOChb U OW30H, OOUTAIOT HA JIyraxX mapka, KOTOphIC JIydlle
BCEro MPOM3pACTAlOT Ha OCAJOYHBIX MoYBax JoiauH XouaeH u Jlamap. A

MHOTOYMCJICHHEIE 00/1aCTH rHApOoTCpMaJIbHbIX HMCTOYHHMKOB IIapKa, I'IC TpaBa H
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JIPYroe MPOMHUTAHHE OCTAETCS OTKPBITHIM, 00OECIEUMBAIOT MPUIOT ISl )KMUBOTHBIX B

TCUCHHUC 3UMBEI.

DOu3noJI0rn4ecKre 0CHOBBI IKOJI0THH KOMapoB

OxaspIBaeTcs, 4YTO JUYMHKA KOMApPOB IHUTAIOTCS HE TOJIBKO PACTUTEIbHBIMU
OCTaTKaMH, HO, HECOMHEHHO, HYXIAIOTCSI B IUIIE >KUBOTHOI'O IIPOUCXOXKICHUS,
YTOOBI YJIOBJIETBOPUTH MOTPEOHOCTh B HEOOXOIUMBIX MOJMHEHACHIIICHHBIX KUPHBIX
KHUCJIOTAaX, KOTOpBIE, MO-BUAMMOMY, HE COIEpXKATCA B PACTUTEIBHOM MaTrepuale.
JIMYMHKM KOMapoB KOPMSTCS HENPEPBIBHO, MOJOOHO JUYMHKAM T'yCEHHMI]. YUEHBbIE
OTKPBUIM TOHKHI MEXaHU3M SHIOKPUHHOW PEryJSIUU JIMHBKU W MeTramopdo3a y
YEIIYyEeKPbUIbIX, HO YAUBUTEIBHO, YTO Y KOMApoOB JAHHBIA MEXaHU3M HMEET CBOU

0COOEHHOCTH.

B To Bpemsi Kak JMHBKU T'YyCEHUIbI 3aBUCAT OT KOJUYECTBA MOTJIOIIEHHON
UM Ha MHOTOYMCIIEHHBIX MEKJIMHOYHBIX BO3PACTHBIX CTAIHAX, Y KOMapoB BCE
IPOUCXOINUT HHAYe. JINUMHKY KOMapOB 3allporpaMMUPOBaHbl HAa YETHIPE BO3PACTHBIX
CTaJuu, NMPUYEM OKOHYATENBHBIM pa3Mep UX Tejla ONPENENAECTCS AKOJOTHUYECKUMHU
(dakTopaMu U, IJIaBHBIM 00pPa30M, Ka4eCTBOM NMUTaHUs. JlMaMeTp roJOBHOW KamcCyJibl
MIOMOTAeT OMNPEEIUTh A0COMIOTHYIO BEJIMYMHY [JIs KaXIOH BO3pPACTHOM CTaauH,
TOrJa Kak JUaMeTp TpyAHON KIETKM yKa3blBaeT Ha OHoMaccy, NpUOOpPETEHHYIO

JINYUHKOMH.

Bo Bpems mocnemnelt yerBepTod Bo3pacTHOUM cramuu npoucxoaut 80-90%
pocta u OmocuHTe3a. Eciu HAKOIUIEHO HEAOCTATOYHOE KOJWYECTBO MHUTATEIHHBIX
BEI[ECTB JIMYMHKKA MOTYT JKJIaTh 2-3 HENIEeNIu, MoKa OHMU, B KOHIIE KOHIIOB, HE
OKYKJISTCSA WM HE TOTHOHYT. EcCiMm OHM OKYKIWBAKOTCS, TOSBISIOTCS WMAaro
OONMBIIMX W MAJICHBKUX pa3MepoB, TOTJAa KaK MEpPTBbIE JIMYUHKH CIyXKaT

JOIIOJIHUTCIBbHBIM HMCTOYHHUKOM IIMTAHUA I HX 6paTbeB n CCCTCp. Bo BpeMm:
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YEeTBEPHOI BO3PACTHOM CTAaguU TOSABISAETCS BO3MOXKHOCTh WACHTU(DUIIMPOBATH
IOJIOBBIE  Pa3jvyMsi, MNpOSBISOIIKMECS B pocre H OuocuHTeze. I[lockonbky
OOJBILIMHCTBO JIMYMHOK KOMAapoB HKHUBET B JKECTKUX YCJIOBHUSX IPOTHUBOCTOSHUS
MEXAy MHUTAaHHEM B TOJIIE BOABl WIM HAa JHE M JIBIXaHHEM Ha MOBEPXHOCTH,
ouocdepa, AOCTyNHAs Ui HUX, YaCTO OTPAHUYMBAETCS BCETO JIUIIb HECKOJIBKUMU
CaHTHMMETpaMH, OCOOEHHO MJi1 TMpeAcTaBUTENel poaa aHodenec, y KOTOpBIX
OTCYTCTBYET CH(OH M KOTOpbIE BBIHYXICHBI HMPOBOAUTH OOJBIIYI0 YacTh. CBOEH
KU3HM Yy TIOBEPXHOCTHM. OTH OIPAHMYEHHS OTPaXarloTcsi B H3MEHYMBOCTH
MMaruHajJdbHBIX PAa3MEpPOB TeJla U HMX TEHEPAIbHBIX 3allacoB, KOTOPHBIE, B CBOIO

o4ucpcab, OYCHb CUJIBHO BJIMAIOT HA )KU3Hb MMAro.

[locne BBUTYIJIEHUS HAacEKOMBbIE BCTYMAlOT B 00je€ KOPOTKUU win Oosee
JUIMHHBIM TEepHOJ] CO3pEBaHUs, TEHEpaIbHYIO (a3y. Y KOMapoB OHa JJIMTCA
NPUOJIM3UTENIBHO OJUH JI€Hb. OJTO OYEHb BAXKHBIA IMEPHOJ], TAK BO BPEMs HETO
IIPOUCXOJUT MHOYKECTBO CKPBITBIX IIPOLECCOB HAa BCEX YPOBHAX: aHATOMUYECKOU
mupdepeHuranu, TOBEACHYECKOr0 CO3pEBaHMs, TOPMOHAJBHOM  CHCTEMBI,
NUIIEBAPUTEIBHON CHUCTEMBI, BUTEIUIOTEHE3a, a TaKKe Ha YpPOBHE (POPMHUPOBAHUS
MYCKYJaTypsl Uisl mojeTa. [[is Becero tpeOyercs BpeMs mepea TeM, Kak MpOosBUTCA
VWCTHHHAs NpHUpOJa KOMapa C €ro IpPHUBBIYKAMH KpPOBOCOCYIIETO HACEKOMOTIO.
[ToMuMO BCEro BBILIECTIEPEYUCIEHHOTO KpAaHE BAKHO KOJIMYECTBO TEHEPAIBbHBIX

3a11aCoB, «YHACJICAOBAHHLIX» OT JIMYWHKH.
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