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The researches combining a social, economic and ecological content, find out a generality of
appendix area and global purpose. This purpose image is hidden behind the term "sustainable
development". These restrictions are presented as the multiplicative index of the development. This
index is reflecting an information balance of a territory.The level of the Caspian Sea, the largest
inland sea in the world, has fluctuated capriciously in history, with amplitudes up to 3 m in the last
century, to 25m in the last millennium, and to over 150m since the Last Glacial. The results suggest
that the last major highstands occurred around 2600 BP and in the Little Ice Age and coincide with
global cooling events associated with minima in solar activity. This suggests that millennial
precipitation changes in the Volga River drainage basin are also forced by solar activity.

WccnepoBaHus, BKIoYatoLwme B cebs coumanbHOe, SKOHOMUYECKOE U 3KONOrMYECKOE COLEP)KaHME,
BbISIBJIAIOT OBLHOCTb CONYTCTBYOWMX obnacTten n rnobanbHOM Lenn. 3Ta Leb CKPbiTa 3a NOHATK -
em "yCToM4YMBOe pa3BuUTME". DTN OrpaHMYeHUs NpPencTaBieHbl KakK MyJIbTUMNKATUBHBLIA UHAEKC
pa3BUTUS. DTOT UHAEKC OTPaXXaeT NHMOPMaLMOHHbIA 6anaHC onpeaeneHHoON TeppUTopuin. YpoBeHb
Kacnuinckoro mops, HanbosbLUero BHYTPEHHEro MOpPS B MUPE, CUJIbHO Konebasics B TeYeHME CBOEN
ncrtopun, C amnanTygamMmn oo 3MB npoLwsioMm ctonetTun, Ao 25 M B nocnegHeM Thbica4yenetTnn, U oo
6oneel50 M HaumHas c MocnenHero JleqHMKOBOro mepuona. PesynbTaThl NOKA3bIBAOT, YTO Nocaesn-
HWe rNaBHble HACN0eHUs npousownn npubamsntensHo B 2600 r. oo H.3. n B Manom JleqHWKOBOM
nepuoae 1 coBnagaeT C raobasbHbIM OXNa)KAEHUEM, CBA3AHHbIM C MUHUMYMaMK B COJTHEYHOW aK-
TUBHOCTK. DTO MO3BOASAET MPEANONOXNTb, YTO ThiICAYENETHUE W3MEHEHWUS OCAaOKOB B BOJIKCKOM
peyHoM HaccenHe TakXe Bbi3BaHbl COJIHEYHOW aKTUBHOCTbIO.

KniouyeBble Csi0Ba: COJIHEYHAsA aKTUBHOCTb, HacsoeHns, Manbi JleaHUKOBLIN nepuoa, Kacnuinckoe
Mope

1. Introduction
The Caspian Sea, a closed basin since 5.5 Ma ago, has experienced much more rapid sea-level

15




IOr Poccuu: 3konorus, passutue. Ne 4
MeToAbl 3KONIOrM4YecKux uccne- P !

y 2008
AOBAHUM , The South of Russia: ecology, development.
Methods of ecological researches Ned 2008

changes than the world's oceans. Three times in the last century, Caspian shore dwellers were caught by
surprise. In 1929, Caspian Sea level, until then rather stable at —26 m below oceanic level, unexpectedly
started to drop strongly, over 2 m in less than 15 years. Harbours silted up, rivers extended their courses
downstream, wetlands desiccated, and sturgeons hardly could reach their spawning grounds anymore,
recalling disasters like that of the Aral Sea in the more recent past. Plans were made to divert northwards
flowing rivers in northern Russia and Siberia towards the Caspian, and a dam was built to isolate Kara
Bogaz Bay from the Caspian. Scientists predicted that sea-level fall would continue.

But in 1977, when sea-level had dropped already 3 m, the Caspian suddenly started to rise, at a rate
of 13 cm/year, a hundred times the present eustatic sea-level rise in the oceans. Relief soon turned into
concern. Villages were inundated, people had to evacuate, infrastructure built on recently emerged terrain
was destroyed, soils suffered salinization, wildlife habitats drowned, and Kara Bogaz Bay was hastily
reopened. Plans were made to divert sea water to the drying Aral lake. Scientists predicted that sea level
would continue to rise. But in 1995 sea level, now back at —26 m as in the 1920s, suddenly started to
drop again, stabilizing around —27 m in the last 10 years (Rodionov, 1994; Cazenave et al., 1997).

In longer time scales, Caspian sea-level oscillations are even more dramatic. During the last 8000
years, sea level fluctuated repeatedly with amplitudes up to at least 25 m, and it dropped even from a Last
Glacial highstand at + 50m down to possibly -113 m in the early Holocene (Rychagov, 1977, 1997;
Varushchenko et al., 1987; Rodionov, 1994; Kroonenberg et al., 1997; Hoogendoorn et al., 2005).

The causes of Caspian Sea-level change are as yet poorly understood. Influx from the Volga river
accounts for 80% of the input side of the water balance, and evaporation at sea level is the main process
on the output side (Klige and Myagkov, 1992). But in spite of the great advances in understanding of our
climate system, in spite of the predictive power of our Global Circulation Models, in spite of the accurate
monitoring by satellite systems such as Topex-Poseidon/Jason, opinions about future Caspian sea-level
trends diverge.

Short-term cycles such as the 1929-1995 cycle may be forced by internal atmospheric processes
such as the North Atlantic Oscillation or El Nino-Southern Oscillation (ENSO) (Kislov and Surkova,
1998; Arpe et al., 2000), or variations in solar activity (Meshcherskaya, 2001). However, whether these
controls apply also for longer time scales cannot be properly validated because the instrumental record of
sea-level change reaches back only to 1837. Some authors do not believe in climatic forcing altogether,
invoking instead tectonics (Lilienberg, 1994), geochemical causes (Clauer et al., 2000), or chaotic
behaviour (Naydenov et al., 1994).

In the past, many age data on pre-1837 highstands have been collected from historical and
archaeological archives (Varushchenko et al., 1987), and from outcrops in marine terraces and incised
valley fills (Rychagov, 1977, 1997; Svitoch, 1991). However, these data are very fragmentary and often
contradictory, partly due to questionable sampling strategies and obsolete dating methods. Most of the
radiometric ages published so far are over 30 years old, and were obtained by bulk 14C analysis on large
samples of molluscs. As a result, that there is no consensus so far whether highstands record global
warming (Velichko et al., 1988), global cooling (Zubakov and Borzenkova, 1990), or only regional
effects (Rodionov, 1994; Meshcherskaya, 2001).

Lowstands are even more difficult to date. A lot of modern palacoecological data have been
obtained from cores from the Caspian Sea bottom (Jelinowska et al., 1998; Leroy et al., 2000; Boomer et
al., 2005; Marret et al., 2004), but dating is difficult and they cannot be easily interpreted in terms of
palaecobathymetry and sea-level.

2. Dating highstands in barrier complexes

One of the most reliable curves of Holocene sea-level change, based on age data alone and not on
modelling was obtained by Rychagov (1977, 1997), mainly from outcrops along the Turali-Sulfat canal
dug through the Novocaspian

(Holocene) barrier complex at the Turali-7 research station along the western Caspian coast in
Dagestan, Russia (Fig. 1).

The Turali barrier complex consists of an 8 km long, 1.5 km wide complex of subparallel shell-
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bearing sand and gravel barriers that have grown from the south into an open bay. At least five eastwards
progradational phases have been recognised in the aerial photographs and in the field (Fig. 2), all with a
SSE-NNW orientation slightly oblique to the present coast, and with a spit turning southwestwards at
their northern extremity. Their top is situated at —21.5 m. A sixth phase, reaching to the —23.5 datum
level, is strictly parallel to the present coast, cuts off the southern ends of the previous five phases and
closed the bay off from the sea, thus creating the present-day Lake Bol'shoy Turali. The northern part of
the barrier complex is covered by dunes. The present-day coast is formed by a narrow barrier-lagoon
complex that formed after sea level started to rise in 1977 (Fig. 2).

Barrier complexes are particularly suitable to date highstands because of the nature of their
dynamics, as has been observed during the last 1929-1995 Caspian sea-level cycle at this site
(Kroonenberg et al, 2000; Storms et al., 2002). During sea-level fall, a widening strandflat and beach are
exposed, surf produces low-angle seawards-dipping sand and gravel beds, and no lagoons are formed. As
soon as sea level starts to rise, barriers are formed and a lagoon develops behind the barrier.

Absolute height
[Caspian sea level in m-gsl]

Mangyshlak
regression

10 9 8 7 6 5 4
Absolute age [10° years BP)
Fig. 1. Holocene sea-level curve of the Caspian Sea according to Rychagov (1977, 1997).

1950
strandfiat

£ e

Fig. 2. (a) Location of Holocene barrier complex, 2001 barrier lagoon, GPR profiles (dated
lines), outcrops (solid dots with OT and TS symbols) in ASTER image. LBT: Lake Bolshoy
Turali. (b), (c) Detail same area in 1950 aerial photographs (for location see boxes), six
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accretionary stages in the barrier complex, no lagoon along 1950 coast.

As long as sea level keeps rising, the barriers will move landwards due to washover processes
during storms, and the lagoonal deposits are overridden by landwards-dipping washover deposits.
Eventually, as sea level keeps rising and landwards encroachment of the barrier system continues, the
erstwhile lagoonal deposits emerge at the shore face, and are eroded in the surf zone. Only when a
highstand is reached, as in 1995, the lagoonal deposits become fossilised below the washover deposits.
Top heights of the barriers themselves indicate the maximum storm wave height above the highstand. As
sea level drops again, the lagoon dries out, a new strandflat proceeds seawards while the buried lagoonal
deposits remain perched above the sea (Fig. 3, Kroonenberg et al., 2000). These overridden lagoonal
deposits are the most suitable for obtaining highstand ages.

As long as salinity in the lagoons is not substantially lowered by run-off or groundwater input, they
form a suitable habitat for brackish-water molluscs such as Cerastoderma glaucum, Didacna spp. and the
mudsnail Ventrosia ventrosa (Yanina et al., 2005). In situ bivalves, recognisable by their vertical position
and preservation of both valves, can be sampled from overridden highstand lagoonal deposits, dated, and
their elevation and age approximately indicate the maximum sea level reached.

Fig. 3. Barrier dynamics during the full 3 m sea-lcvcl cycle of 1929-1995 AD, according to
observations along the Turali coast, Dagestan. Note seaward dipping progradational strata in
the strand flat and landwards dipping washover deposits in the barrier. Lagoonal deposits
suitable for dating are those overridden by the last highstand barrier, in this case 1997.
Modified after Kroonenberg et al. (2000).

Previous mollusc samples from the Turali barrier complex showed an inverted 14C age profile
from 5600 BP on top, through 3300 and 1600 BP at the bottom (Rychagov, 1977, 1997). Those samples
had not been obtained from lagoonal deposits but were large samples of at least 10 single valves each
taken from coarse-grained barrier deposits which contained reworked material, as has been ascertained in
the field together with the authors. Moreover, they were dated with conventional 14C techniques for
which at least 50 g of shells had to be collected, thus increasing the risk of contamination. Even
seemingly fresh mollusc samples from the modern beach gave conventional 14C ages up to 1700 BP.
This suggests that also many other ages published in literature should be viewed with caution, the more so
as often adequate descriptions of sample occurrences are lacking and possible errors are rarely discussed.

3. Field data

We returned to Turali barrier complex to obtain new data with adequate sampling and dating
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techniques. In 2001, the outcrops along the Turali-Sulfat canal were no longer visible, and therefore, we
made two ground penetrating radar (GPR) profiles, 1465 m and 1080 m long across the complex,
perpendicular to the coastline (Fig. 2), using Zond 12¢ equipment from Radar Systems, Inc., Latvia. The
data were acquired with a screened 300 MHz antenna. The profiles consisted of sections of 45 m length,
subdivided in sections of 15 m in order to correct for irregularities of observations in horizontal direction.
The observations were made in continuous operation mode; the record length was equal to 200 ns. The
interval between sounding stations was 3 ¢cm on average. The acquired GPR data were processed in the
following steps: (1) X-interpolation; (2) static correction to reveal the start of the record; (3) band-pass
filtering to eliminate low-frequency and high-frequency noise; (4) conversion of time section into depth
sections; (5) topographic correction. The maximum penetration depth is about 6 m.

In the GPR profiles, the same six growth phases could be established as in the aerial photographs.
Highstands in each phase are characterised by the transition of landwards dipping washover lobes and
seawards dipping progradational units, both overlying horizontal lagoonal strata (Fig. 4).

On the basis of the previous data and the GPR profiles, we sampled eight sites (outcrops, gravel
pits, and borings). The most complete profiles are OT2 from the earliest, westernmost progradational
phase 1, OT21 from phase 2 (Fig. 5), and TS 1 in which phase 5 deposits with a palacosol are overlain by
phase 6 deposits. Single bi-valved mollusc specimens were collected in situ from fine-grained lagoonal
deposits for accelerator mass spectrometry (AMS) [4C dating and C, O, and Sr isotope analysis.
Biogeochemical data are reported by Vonhof et al. (2004).

E ~—— Landward GPR profile 1 Seaward ———i A/

r e ; —

0 50m 100m 130m

Fig. 4. Compressed GPR profile perpendicular to outcrop OT21 (Fig. 5) and detail (box A),
showing landward (left) dipping washovcr lobes and seaward (right) dipping progradational
stratification overlying horizontal lagoonal deposits. Signal disappears at depth due to saline
groundwater. The velocity of the wave propagation at 300 MHz frequency and a permittivity
of 6.25 relative to free space is about 0.12 m/ns. The wavelength for this configuration is
0.40m. Resolution is about one third of the wavelength, i.e., ~15cm.
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Fig. 5. Alongstrike outcrop OT21 through 2nd phase barrier, with dated lagoonal deposits.
For location see Fig. 2.

4. Radiocarbon data

Two groups of [4C ages are found: one group within 280-40 BP, and another group within 2320-
2750 BP (Table 1). Calendar ages (Ic-probability) were obtained using the computer code Calib version 5
(Stuiver et al, 2005) with the marine calibration curve Marine 04 (Hughen et al., 2004) taking into
account a 290 + 30 reservoir age calculated from the recent samples UtC-11477 and -11479. The data
suggest that the highstand was reached around 2600 cal BP and continued, possibly with some
fluctuations, to around 2200 cal BP. According to stable isotope data ( iSO) on Didacna cf trigonoides
palacotemperature and palaeosalinity conditions were similar to the present ones (Vonhof et al., 2004).

The group of young ages refers to lagoonal deposits below and behind the phase 6 barrier, related
to extensive ponding when this barrier cut off the bay from the sea at a highstand at about —24 m. Two
of these ages are modern and two others correspond to 240-360 and 510-600 cal BP, respectively, close to
the Little Ice Age.

Similar barrier complexes at similar levels are found also elsewhere in the Caspian, such as the
extensive Agrakhan spit further north in Dagestan, and the barrier complex near Anzali lagoon and the
Miankaleh spit along Gorgan Bay along the southern Caspian coast in the Islamic Republic of Iran.
Lahijani et al. (personal communication) found 14C AMS ages of 2400 and 2480 BP in similar deposits
along the southern Iranian coast. This might indicate that the 2600 BP highstand caused a major pulse of
barrier deposition along the whole western and southern Caspian shore.

We found evidence for an intervening lowstand between 2600 and 300 BP in a geophysical and
drilling campaign in the offshore Kura delta, Azerbaijan (Fig. 6) (Hoogendoorn et al., 2005). Sparker
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profiles show an erosional unconformity at about 21m below the present water surface (—48 m below
oceanic level) and is underlain by deltaic deposits with shelly intervals at 16-17 m depth dated around
1400 BP. At a sedimentation rate of 1.2 cm/year calculated from the core, the erosional unconformity
represents an age around 900 BP. Mollusc fauna indicates depositional depths between 10 and 20 m
below sea level (i.e. 34 and 44 m below oceanic level). Although a few of these molluscs might not be not
in situ, the 14C data are consistent enough to position this lowstand between the 2600 BP and the ~300
BP highstand (Hoogendoorn et al., 2005). From historical and archaeological data, prominent lowstands
are reported for the 6th and 12th century AD (Varushchenko et al., 1987).

Table 1
Accelerator mass spcctrometry ages on mollusc specimens

Site Sample Elevation (m) | 613C (%) | 14C age (BP) Calend%rp?ge (cal UtC No.
DagTSslI HV#06a -24.10 -2.9 525 £33 240-360 11478
DagTs| HV#07a -24.50 -2.2 299 + 41 Reservoir age'l 11479
DagTSslI HV#08b -24.70 -6.7 2603 =33 2340-2470 11424
DagTS| | HVDagl4a -27.30 1.7 2747 +35 2560-2710 11620
DaglLG HV#04c -24.00 1.4 2350+43 2020-2190 11476
Dag0T2 HV#03a -24.60 -0.7 837 + 33 510-600 11502
Dag0T2 HV#01la -26.50 1.3 2373 38 2080-2240 11475
Dag0T2 HV#02c -26.50 1.6 2366 =30 2050-2210 11423
Da950T2 HVDag8a -28.00 -0.4 2504 +34 2210-2230 11616
DagloTz HVDag9B® 25.15 0.3 2370 +40 2060-2240 11617
PagoT2 | HvpagiT 25.25 0.6 2322 +37 2000-2140 11619
Pag0T2 | HyDagloAc -25.55 0.6 2517+41 2240-2390 11618
DagMT HVDagK" -26.00 -0.4 2507 £35 2210-2230 11621
DagB HV#05a -24.00 -3.2 283 =35 Reservoir agcd 11477

14C ages from Turali barrier complex, Dagestan (sites at Fig. 2). Dated mollusc species:

a Cerastoderma glaucum.

b Gastropod (terrestrial).

¢ Didacna cf. trigonoides. Elevation with respect to Kronshtadt Baltic sea level = elevation top outcrop
minus profile depth. Calendar age [cal BP] assuming 290+30 year reservoir age estimated from ages
obtained for UtC-11477 and -11479, indicated as

d Rcservoi

Covarage by onshore cores Coverage by offshore core- and sparker dala

Breached Bamier  mode i
" 200733000 Dewnlap of Modarn Kura
|

Fig. 6. Offshore cross-section through Kura delta, Azerbaijan. Dotted line in subsurface
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marked ~900 BP indicates erosional discontinuity interpreted from sparker data. —1400BP
age refers to dated mollusc horizons. For details, see Hoogcndoorn et al. (2005).

S. Discussion

The two Caspian highstands recognised at the Turali site coincide both with periods of global
cooling and wetter climates. The ~2600 BP event has been recognised in the dendrochronological record
(Damon and Sonett, 1992; Vasiliev and Dergachev, 2002), in the GISP2 ice core (O'Brien et al., 1995), as
a rise in groundwater levels in peats all over Europe from Ireland to Poland (Van Geel and Renssen,
1998), increasing ice-rafting in the North Atlantic (Bond et al., 2001), as glacier advances in west-central
Europe (Holzhauser et al., 2005) and marks the beginning of the Subatlantic period (Van Geel and
Renssen, 1998). At the Minino archaeological site north of Moscow, extensive flooding by the upper
Volga River around 2590 BP ended a long period of habitation (Gracheva et al., 2002).

The second group of ages probably corresponds to the Little Ice Age, while the intermediate
lowstand at —48 m around 900 BP may correspond to the Mediaeval Warm Period, both equally
represented in the dendrochronological and GISP2 ice record.

Both highstands correspond with prominent minima in solar activity and hence higher impact of
cosmic rays, as shown by the 14C and 10Be maxima in various archives (Stuiver and Braziunas, 1988;
Stuiver et al., 1997; Van Geel et al., 1999). Eygenson (1957) showed already that Caspian Sea level since
1837 is negatively correlated with sun spot activity, and Braun et al. (2005) demonstrate the existence of
a solar-forced 1470-year glacial climate cycle. Also modelling Total Solar Irradiance with the coupled
global atmosphere-ocean-vegetation model ECBilt-CLIO-VE-CODE shows minima in this period
(Renssen et al., 2006). The new palaeodata strengthen the case for solar-forced sea-level cycles also on
much longer time scales, and therefore, may help in better forecasting the Caspian Sea level.

Caspian Sea level depends largely on the balance between the influx of Volga River water and
evaporation over the sea surface (Klige and Miagkov, 1992; Cazenave et al., 1997; Arpe et al., 2000). The
correlation of Volga discharge with sea level is highly significant in the period of instrumental
observation (Rodionov, 1994; Cazenave et al., 1997), and the 2590 BP Upper Volga flooding event
(Gracheva et al., 2002) suggests this holds also for the 2600 BP Caspian highstand. But the correlation of
Caspian Sea level with global and regional circulation patterns which cause precipitation in the Volga
basin is often surprisingly poor, or only significant for specific intervals with relatively stable sea level
(Meshcherskaya, 2001; Cazenave et al., 1997). By elucidating the way in which solar activity influences
global and regional atmospheric circulation patterns, forecasts may be improved.

6. Caspian sea and Dark Nature

Both Caspian sea-level rise and sea-level fall have caused catastrophes and near-catastrophes in the
recent past (Fig. 7). Coastal management along vulnerable Caspian shores requires a much greater
awareness and reactivity than along most of the other coasts in the world. Better forecasts of its future
behaviour are urgently needed, but require crucial improvements in the record of past changes in the first
place: that is the jest of the UNESCO-IGCP project 481 Dating Caspian Sea Level Change
(www.caspiansealevelchange.org).
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Fig. 7. Drowned mosque along the southeastern Caspian shore, Miankaleh spit, Gorgan
Bay, Iran.

However, the Caspian also serves as a natural laboratory for global change and coastal dynamics.
Each year of Caspian sea-level change offers an accelerated picture of coastal response to a century of
sea-level change along oceanic coasts. This can be used to validate numerical models of coastal response
(Storms et al., 2002). Furthermore, Caspian sea fluctuations are a record of global precipitation changes,
which are much less easily reconstructed than past temperature changes.

Caspian shore dwellers have experienced what we tend to forget: that climate and sea-level changes
are cyclic processes, some of them at human time scales like the Caspian, but often at greater-than-human
scales: on Nature's time scales. If we are prepared to see the present period of global warming as part of
time's cycle, or even as a short spike in Nature's time, if we try to look beyond the future global sea-level
highstand, Nature might look less dark to us.

7. Conclusions

The coincidence of the last two major Holocene high-stands with periods of global cooling and
decreased solar activity around 2600 BP and in the Little Ice Age, strengthens the case for solar forcing of
Caspian sea level] as already postulated by Eygenson (1957) on the basis of the shorter sea-level
fluctuations. This means there is hope to finally understand the so far elusive connection between Caspian
Sea level and global processes. It might remind us that Nature is maybe less capricious than we always
seem to fear.
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rMOBANN3ALUN YCTONYHUBOIO PASBUTUA OBLLLECTBA

© 2008. MyHumH MN.UA., Kouypos b.U.
WHCTUTYT reorpagun PAH, EBpa3nncknm LeHTp ycTony4meoro passutus MIFALA

WccnenoBaHus, coveTatowne coumanbHblii, SKOHOMUYECKUA N 3KOIOFUYECKUIA KOHTEHT, 06HapyXu-
BaloT 06LHOCTL 06/1aCTM NPUNOXKEHUS U Lenun, obpa3 KOTOPON CKPbLIT 3a TEPMUHOM «yCTONYNBOE
pa3BuTre». MpuMeHeHne «MHMOPMALMOHHOIO NOAX0Aa» MO3BONSET PacKpbITb 3TOT obpa3 Hanbo-
nee nosiHbIM 06pa3oM. MonyyeHHble pe3ybTaTbl NPeACcTaB/eHbl B BULE MYAbTUNANKATUBHOIO UH-
AEeKCa pa3BUTUS, OTPAXKAIOLLErO FeOVH(OPMALIMOHHBIV BanaHC TeppuTopranbHON eLNHNLbI.

The researches combining a social, economic and ecological content, find out a generality of
appendix area and global purpose. This purpose image is hidden behind the term "sustainable
development". These restrictions are presented as the multiplicative index of the development. This
index is reflecting an information balance of a territory.

Kniouessble cnoBa: reonHgpopmaTuka, yCTOI7I‘-II/IBO€ pa3BuTUE, rnobanuzaumns

Beenenne. TepMuH «yCTOMUMBOE pa3BUTHE)» IO W3HAYAIBHOMY ONpENENICHUI0, NaHHOMY Komuc-
cueit bpynnnann [28], 3Bydamemy B opuruHane kak «development that meets the needs of the present
without compromising the ability of the future generations to meet their own needs», UMeeT SIBHBIN COLIU-
aJbHO OPUEHTHPOBAHHBIN cMbICH. OJJHAKO €CIIM BCIIOMHUTB, YTO MPUPOJIHBIE «PECYpPCHl — 3TO HEUTO, U3-
BIIEKaEMOE HaMH U3 MIPUPOJHONW Cpenbl, sl YIAOBIETBOPEHHUS CBOMX MOTpeOHOCTel m sxemanmin» [11. C.
26], TO €ro 3KOJIOTUIHOCTH CTAHOBUTCSI SIBHOM.

Takoil BBIBOJ] COBIAJIa€T C MHEHUEM ONPENIEIIEHHON YacTH YYEHBIX O TOM, «YTO HE CYILECTBYET BHY-
TpPEeHHEN METOJ0IOTMUECKOM pa3HUIBI MEKAY HAyYHBIM MO3HAHHEM YEJIOBEUECKUX SIBJIEHUH M HAy4YHBIM I10-
3HaHWeM (u3nIecKuX sBieHui» [3. C. 128].

IIpakTryeckoe MpuU3HaHUE BHYTPEHHETO €IMHCTBA COLIMyMa M MPUPOJHOU Cpe/ibl B HAIllEW cTpaHe
o0pesio 3aKOHOJATeNbHYI0 OCHOBY, Hampumep, B «Konnemumu mnepexoma Poccuiickoii denepaunu k
YCTOHYHBOMY Pa3BUTHUION, TI€ YTBEPKIACTCS, UTO «YIyUIIEHUE Ka4eCTBa )KU3HH JIFO/Iel JOKHO obecre-
YUBATHCA B <...> Mpeaeiax X03IMCTBEHHOW eMKOCTH Orocdephl <...> BBIMOJTHEHHUE dTUX YCIOBHH TapaH -
THPYET COXpaHEHUE HOPMAIbHOM OKpY’KalolIe cpeapl U BO3SMOXHOCTh CYIIECTBOBAHUS OyTyIINX TOKO-
JieHnit moaen» [18].
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