50 rognHU MuHHO-reonoxku yHmsepcutet “Ce. UBaH Puncku”
opnwHuk, Tom 46, cBuTbK |, Meonorus u reocmsunka, Codua, 2003, ctp.335-337

EKONOrnM4yHA OL[EHKA HA rEO-XUMWUYHUTE AHOMAIUWU (MPOYYBAHUA,
KPUTEPUKU 3A OLIEHKA, EKONOIO-re0NOXKO KAPTUPAHE)

A.C. WynxatueBa, A.T. bapabolwkuHa, C.A. Bapabbos, A.Y. Epios

MockoBcku AbpxaseH yHuepcuteT “M.B. JlomoHocoB”

PaioHbT Ha n3cnefpaHusaTa obxsalla cpegHata yacT Ha
Kpumckute nnanuHm (MatoueH Kpum). Mo oTHowweHue Ha 6uo-
XUMUYHOTO reorpadcko paioHupaHe [adeHaTta Teputopus
npuHagnexu Ha Kpumcko-KaBkaskus nnaHuHCku Macus [3).

MpoyyBaHusiTa B rpaHnumTte Ha CyaaKkCKust CUHKMMHOPWIA
(M3ToueH Kpum), ca nabpLueHn npes nonesws ce3oH Ha 2003
rognHa. Crpyktypata Ha Cygakckus  CUHKIMHOPWUA €
obpasyBaHa (mbnboumHa go 3500-4000 m) or cnowucTu
FTMHECTM LWMCTM C OKCOPACKa, KMMEPCKa 1 TUTOHCKA Bb3pacT
(no-cTapute ckamu He ca epogupanu). Hacnarute, yqactealim
B 00pa3yBaHETO Ha CUHKMMHOPUS € OCHOBHO OT TEepUreHHO
rMHeCTH, Yecto nuwkn. B obpasyBaHeTo Ha 3anagHaTa
YaCT Ha CUHKMWHOPUS OCHOBHA PONS MMaT BapOBMKOBM
CKarmcTM MacuBi OT OKCCPOPACKM eTax, a B TOKIyKckaTa
nnaHuHCKa Bepura WM Ha MeraHoMckus MOMyocTpoB — OT
TUTOHCKM  KOHrMomepaTh. HeoTekTOHCKO — u3guraHe Ha
LUMCTO3HATE MacwBK Npefonpedens CuiHa eposusi, KoeTo
AaBa CbBPEMEHHNS reonoxku obnmk [1, 6].

TunnyeH 3a pageHust paiioH e cnabo passuT egaduTeH
npocun, npeobnagaeat noyeu, oOpasyBaHM OT  CKamHu
ocTatbly. OCOBEHOCT Ha  MNAHWHCKUTE PafioHU € CUITHO
pa3uneHeHnsT pened, ¢ ronsma pasnuka B HagMOPCKUTE
BMCOYMHMU, KOETO 3abaBs no4BoobpasyBaTenHuTe npolecu [2].

PacTuTenHoCTTa e orpaHinyeHa, npeobnafasar TpesuTe Che
cpefiHa NIMbTHOCT Ha MOKPUTUETO No-Manko ot 50 %. ObpseTa
W XpacTW MMaT caMo TokanHo pasnpocTpaHeHue. Mo
MNaHUHCKATE CKIOHOBE YeCTO pacTaT 3aKbpHemu KeHoBe.
MHorokpaTHUTE OMMTW 3a M3KYCTBEHO 3aniecsiBaHe Ha
CKIOHoBETe C GopoBe ca HeycrelwHu. WscnensaHusTa,
MPOBEZEHM N0 MHULMATVBA Ha NecOBbAHUTE BriacTh B Cyaak,
rokasaxa OTCbCTBME Ha areHT — paspyliaBaly BELiecTBa,
KaKTO B KOpeHHaTa Maca, Taka 1 B CTBOMOBETe.

B Tasu Bpb3ka, uenTa Ha w3cnegosatenuTe Gewe ga
aHanu3MpaT KOMMIEKCa OT €eKOMOro-TeOXUMUYHU  (hakTopu,
KOWTO BOAAT [0 NOATMCKaHE Ha (DUTOLIEHO3aTa KaTo Lisino 1 no
OTHOLLEHME Ha JbPBECHUTE BUIOBE, B YACTHOCT.

3a nocTuraHe Ha Taaw Len ca peLleHn CneaHuTe 3agaqm:

1) Mpes nonesus ce3oH Ha 2003, B rpaHNLMTE Ha CyaaKCKUs
CUHKIMHOPUA € W3BBPLLIEHO KOMMNEKCHO onpobBaHe Ha
cucTemara: “ckanu — noysa — pacTUTeNHoCT”;

2) Mpe3 kamepanHus CEe30H € M3BBLPLIEHO M3MepBaHe Ha
Xymyca B noyBuTe (Mo Metoaa Ha THopuH);

3) OnpeperneHo e CbabpXaHWETo Ha kapboHaTK 1 cTeneHTa
Ha coneHocT (no CTaHaapTHU MeToau);

4) C nomolyTa Ha KOMWYECTBEH CreKkTpaneH aHanu3 e
ONpEefeNneHo CbAbPXaHWETO Ha MHOXECTBO  BuocunHm
€IIEMEHTY B CKanuTe M NMoYBUTE.

Kato uano murpauusita Ha enemeHTUTe e TUmU4Ha npw
OoTMMBaHeTo Ha nousute. CregHuTe enemeHTM ca
akymyrvpaiu B naugwadta Cs, Cr, Co, Ag, Sr. Kbm
KaTeropusitTa Ha TEXHOrEHHUTE enemMeHTW, HaTpynaHn B
naHpwadrta ce otHacAT Be, Ni, Cr.

XummnuHute Gapuepu B naHawwadTa ca neku, OCHOBHaTa
cpen Tsx OuoreoreommumHata Gapuepa — HaTpynBaHe Ha
OCTaTbYHM ENEMEHTI B XYMYCHUS CION.

BuonornyHnTe B3aMOAENCTBIS, OTHACALM Ce 40 AaLeHVs
paiioH ca pasHoobpasHW M ce OonpeaensT OT NpPOMEeHNWBaTa
KOHLIEHTPaLMA Ha MHOMO XMMWYHW €neMeHTH, nunca Ha 1og
(95%) v B Hskom cnyyan rmnca Ha kobanT (31 %), meq (28 %),
UMHK (24 %), B HAKOW CMyyYau MMa 3aBMLLEHW KOMMYECTBA Ha
monmnbaeH, kobanT, Med, OnoBO, LMHK, CTPOHUWMA W Lpyru
XUMUYHU enemeHTy [3]. 3aBuLLeHuTe KonuyecTsa Ha BCekn OT
XMMUYHUTE enemeHTn B BuoLeHo3aTa Bogn A0 nposiBaTa Ha
pasnuyHn  MOPONOMMYHA W (PU3MOMOTUYHU WU3MEHEHUS B
Pa3BUTUETO HA XMBUTE OPraHN3MM, BKMIOYUTENHO PasBUTUETO
Ha pacTeHusTa.

B rpaHuuuTe Ha M3CreABaHWTE CTaHAapTHW MNoLLaaKy,
BKITKOYEHW B MONIEBUTE MApLUPYTU Ca (MKCUpaHu NOBTapsiLm
ce MpoMeHn B abpBecHuTe BupoBe. Mo nuctata Ha Abba ce
HabnogaBaT ydyacTbUM Ha Xopochosa, a WIMMYKUTE Ha
BopoBeTE UMaT KbATEHUKAB OTTEHBK.

MecTaTa ¢ pa3suThe Ha pasnnuyHK MO CTPYKTYpa W Bb3pacT
ckanu ca otbenssaHn kato knouvosu nnowlagku. Onpobeaxm
ca 40 kno4oBM NNoLaaKK, OT KoMTO ca B3eTn 144 npobu 3a
NINTOTEOXMMMYEH 1 BUOreoXumMmnieH aHanus [4,5, 7].

AHann3bT Ha CTeneHTa Ha OCUIYPEHOCT Ha MOYBMTE C XyMYC
fnokasa, Ye B TrpaHMUMTE Ha M3criedBaHaTa MNioWaaka,
npeobnagaBaliata 4yact oT npobute ce xapakTepuaupa C
HELOCTAaTbYHO KOMMYECTBO XYMYC, M3KIIOYEHWe MpaBsT
MoyBMTE OT TepacupaHuTe M MOAMPEHN C MOAMOPHM rpeau
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PaBHUHHW y4acCTbLW, 1 TOBA € €CTECTBEHO — TE CE€ MU3Non3eaT
3a CeJICKOCTOMNaHCKO NpoM3BOACTBO.

CTeneHTa Ha 3acONEHOCT Ha NnoYBaTa e ANPEKTHO CBbp3aHa
C oThareyeHocTTa OT MopeTo. KbM KaTeropusita Ha MHOrO
CUITHO CONeHUTe, CbC CbabpkaHue Ha 8,7 %, ce oTHacAT
nouBnTE OT NonyocTposa. MpobuTe Ha Te3n NoyBM ca B3ETH OT
Bpera Ha MeraHomckws MonyocTpoB, Ha 50 meTpa oT Bpera Ha
MOpeTo.

AHanu3bT Ha pasnpeaeneHneTo Ha OCTaTbYHUTE ENEMEHTH
B CKanute, MOYBWTE U NKCTHATa Maca Mnokasea, ue
CbObPXaHWETO € aHanoruyHo, KOeTo € MPeAcTaBeHo Ha
curypn 1.1 -1.3.

CbnocTaBsHeTO Ha nony4yeHuTe OaHHW 3a MUKPOENEMEHT-
HMA CbCTaB Ha MNOYBUTE C KIAPKOBUTE CbAbpXaHWUA Ha
CKkanute nokasea, 4e OKC(*)Op,ElKVITe BapoBuUn CbabpXat
CbLUNTE enemMeHTU KaTto pascesaHn eneMeHTn, T.e. Knapkosute
CbAbpXaHWA Ca NOo-HNCKK OT 1.

KoHueHTpauun 6nusku Jo KnapkoBuTe Ce CbabpxaTr U
KAMEPCKUTE NACBYHULM U TUTOHCKUTE KOHrNoMepatu (dpurypa
2.2) C W3KNKYeHe Ha ONoBOTO, XpOMa W BaHagusi, KOUTO UMat
KOHLIEHTpaLum no-ronemu or 1

Fig. 1.1 Content of microelements inkellovey
sndstones, point 6.
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QOueypa 1.1. CbObpxKaHuUe MUKpoesieMeHmume 8
nACBYHUYUMe, moyka 6

Fig.1.2. Content of microelements in soil,
point 6
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Queypa 1. 2. CoObp)aHUe Ha MUKpOeieMeHmume 8
noygama, moyka 6

Fig.1.3. Content of microelements in foliage of

oak, point 6
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Queypa 1. 3. CuObpxaHue Ha MUKpoeneMeHmume 8
nucmHama maca Ha dbba, moyka 6
MakcumanHn CTOMHOCTM Ha KMapKOBMTE KOHLEHTpauun no-
roniemMm oT euHULA UMAT TUTOHCKUTE MACHYHULM, KUMEPCKUTE
1 6apem-anTckuTe FMNUHM MO OTHOLIEHME Ha Med, LMHK, ONoBO,
Huken, kobanTa, Xpom, BaHaguin, MonmbaeH.

Kakto nokassat aaHHuUTe, npeacTaBeHn Ha curypu 1.2 m 1.2
npu NOYBMTE OCHOBHUTE TEHAEHUMM Ce oHacnefssar oT
CTpOexa Ha MeforeHHUTe ckamw, KoeTo ce obycrnass OT HuC-
kaTa febennHa Ha egacuTHaTa NokpuBKa, crnabata MHTEH3NB-
HOCT Ha NefJoreHHWTe NPOLECH, HUCKOTO CbAbpXaHWe Ha
Xymyc.

Fig.2.1. Content of microelements in titon
conglomeration, point 11
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Queypa 2.1. CbObpxaHue Ha MUKpoeneMeHmu 8
MUMOHcKuUme KoHanomepamu, moyka 11

Fig.2.2. Content of microelements in soil,
point 11
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Queypa 2.2. CvObpxaHue Ha MUKpOesieMeHRmu 8 noygume,
moyka 11

Fig.2.3. Content of microelements in foliage of

oak, point 11
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Queypa 2. 3. CbObpXaHUE Ha MUKPOEIEMEHMU 8 lucmHama
maca Ha 0bba, mouka 11

Mpn CbBMECTEH aHanM3 Ha WHdopmaumusaTa 3a MUKpoene-
MEHTHWS CbCTaB Ha MOYBUTE CbCC CTOMHOCTUTEHA Makcumar-
HOZOMYCTUMUTE  KOHLEHTPaUMM cca OTYeTEHU akTopuTe
BNnAeLwn BBPXY MaKCUManHoAOoNyCTUMUTE KOHLIEHTpaLun.
OueHkata Ha CTeneHTa Ha 3aMbpCEHOCT Ha MoYBUTE €
W3BbPLLUEHA C Orfef Ha CTeneHTa Ha OnacHoCT OT AafeHus
XUMWUYEH ENEMEHT.

OcHoBHaTa TEHOEHUMA Ha 3aBULIEHNE Ha CbAbPXaHWETO B
NoYBUTE CE OTHACA [0 TPU eNeMEHTa: HUKEN, kobanT u XpOM.
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Mpn NoYBW pasBUTU Haf TUTOHCKM MSCHYHWULM M KOHIMO-
MepaTil, KUMEPCKN MACHYHULM W FTIMHW BUCOKUTE KOHLEHTpa-
UMM Ha MefTa W UWMHKA Ce MPWUYMHSIBAT OT MOASIOXKATa.
lonsiMaTa YacT OT U3CneABaHMTe Npobu ca B3eTU OT KIOYOBU
nnowaak1, ¢ 1 8o 3 CTeneH Ha pUCK M Ce OTHAcCAT KbM
KaTeropusita Ha CpegHOOMAaCHUTE — MOYBM 3aMbPCEHU C
€rNeMeHTU.

|-|pVI TEXHOrEeHHNA I'IaHJJ,LLlaCbT, B CTPYKTypaTta Ha noanox-
HUTE CEANMEHTU Ce OCbLLEeCTBABA NHTEH3NBHA aKyMmynauua Ha
LIMHK W HUKEN.

KakTto nokasBat npegcTtaBeHuTe gaHHu (dour. 1.3 u ur. 2.3)
B NnMcTaTa Ha gbpBeTaTa Ce MoBTaps OCHOBHOTO pasnpegene-
HME Ha eneMeHTUTe, pasno3HaTW B NUTOTEHHATa MOAMOXKKA.
CblyuTe enemeHTH Ce OHacneasBar B CTPOEXa Ha TpeBHaTa
maca. Toa 0BCTOATENCTBO CbBMECTHO C HUCKOTO Chabpa-
HWE Ha XYMYC, 3aBULIEHOTO CbAbPXaHWE Ha TOKCWYHU ene-
MEHTM B MOYBMTE W NELOTEHHUTE CKanu, CbBMECTHO C TEHAEH-
LMMTe KbM 3aconsiBaHe Ha NMoYBWTE BOAMW O HamansBaHe Ha
pasHoobpasneTo Ha AbpBECHUTE BUOOBE.

Mpenopvyana 3a nybnukysaHe om
kamedpa “UHxeHepHa eeoekonoaust”, [TIP
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The region of researches is dated for the maiden patch of the
Crimean Mountains (Eastern Crimea). Pursuant to the
biogeochemical geographical demarcation the given terrain
falls into to the Crimea-Caucasian mountain zone [3].

The detail researches are made in a field season of 2003
year in limits of Sudak synclinorium (Eastern Crimea). The
structure of Sudak’s synclinorium is derivated potent (not less
than 3500—4000 m), strata Bathonian, Callovian, Oxfordian,
Kimmeridgian and Titonian structural stages (more ancient
deposits not eroded ). A composition of deposits participating
in a constitution of synclinorium, basically terrigene-clay (often
these deposits have nature of flysch). In a constitution of a
western part of synclinorium the relevant role belongs to to reef
massive limestones of oxford, and in Toklucs range and on a
peninsula of Meganomas — of Titonian’s conglomerates.
Fissile neotectonical raising predetermine vigorous erosion,
geologic youth of landscapes [1, 6].

Characteristic of the given terrain is the underdeveloped
edaphic profile, prevail soils of rock debris referred. Specifity
of mountain terrains is the high power engineering of a relief
conditioned its strong ruggedness, large difference of altitudes,
that slows down intensity of pedogenic processes [2].

The vegetation is scanty, herbage prevails with mean
density of projective cover less than 50 %. Arbors and the
bushes have focal distribution. On declines of mountains grows
more often stunted shiblyak. The repeated attempts of
simulated landings of pines on declines of mountains have
failed. The researches of scientists, conducted on the initiative
Sudak’s silvics have shown, absence of the depredators, both
in an assemblage of rootlets of arbors, and in stock part of
plantations.

In this connection by the purpose of researches was the
analysis of a spectrum ecologically-geochemical of the factors
conditioning depressing of phytocenosises as a whole and the
arboreal forms of plants personally.

For achievement of an object in view a number of problems
is resolved:

1) In a field season of 2003 year in limits of Sudak’s
synclinorium are made complex test of a system: "rocks - soil-
vegetation";

2) In cameral season is carried out quantifying a humus in
soils (on a Tyurin’s method);

3) The contents of carbonates in soils, degree them salinity is
determined, is studied rpaHcocTas (on standard methods);

4) In rocks, soils, green on the basis of semiquantitative
spectral analysis the contents of a number biophil elements
and elements of 1-3 classes of rick is estimated.

As a whole migration is characteristic gentle for the nature of
Crimea at outwash of soils. Elements of accumulation in a
landscape are Cs, Cr, Co, Ag, Sr. To category of technogenic
elements collecting in landscapes, concern Be, Ni and Cr.

The chemical barriers in the data landscapes are expressed
is gentle, the major value among them has a biogeochemical
barrier - accumulation of trace substances in humic horizon.
The smaller role is played sorbate by a barrier.

The biological reactions, reference for the given region are
miscellaneous and are determined by mutable concentration
and ratio of many chemical elements, lack of iodine (95%) and
sometimes by lack of a cobalt (31%), copper (28%), zinc
(24%), excess in some cases of molybdenum, cobalt, copper,
lead, zinc, strontium and other chemical elements [3]. The
excess entails any of a chemical member in biogeocenose of a
different kind morphological and physiological deviations in
development of alive organisms including for plants.

Within the limits of an studied standard site in field routes
changes for arbors repeatedly were fixed. For pages of an ouk
were watched spots of chloroz, the needle of pines had yellow
tint.

The key sites are dated for regions of development of rocks
of a different structure and age. 40 key sites in general were
gobed up, from which one 144 samples on lithogeochemical
and biogeochemical researches [4, 5, 7] are selected.

The analysis of a degree of security of soils by a humus has
shown, that within the limits of a mining part the majority of the
studied edaphic differences are characterized under the
contents of a humus as not sufficial provided, the exception is
made by soils of apron plains and girders, it is conventional -
used for an agricultural production.

The degree of soils salinity is in direct relation to remoteness
from the sea. To a category very much hardly - salt (8.7 %) are
referred soils the peninsulas, selected from coast of
Meganomas (50 m from a water boundary).
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The analysis of distribution of trace substances in rocks, soils
and green has shown their close intercoupling, that visually it is
visible on fig. 1.1.-1.3.

The confrontation of the obtained data on a microelement
structure of soils with a clarke of rock sphere, has shown, that
the oxford limestones contain in a condition of dissipation, i.e.
the clarke of concentration is lower 1.

In concentrations near the clark the members in Callovian
and Kimmeridgian sandstones and titon conglomerates
(fig.2.2) are contained, exception make lead, chromium,
vanadium having spacecrafts > 1.
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Figure 1.1. Content of microelements in Callovian sandstones,

point 6.
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Figure 1.2. Content of microelements in soil, point 6
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Figure 1.3. Content of microelements in foliage of oak, point 6

The maximum values of clarkes of concentrations of the
spacecraft > 1 have titon sandstones, Kimmeridgian and
Barremian-Aptian clays for copper, zinc, lead, nickel, cobalt,
chromium, vanadium and molybdenum.

As it is visible from the data presented on figures 1.2, 2.2. in
soils of general tendencies are inherited from a structure of
pedogenic rocks, that is conditioned by low power of an
edaphic cover, gentle intensity of processes of pedogenesis,
low contents of a humus.
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Figure 2.1. Content of microelements in Titonian
conglomerates, point 11
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Figure 2.2. Content of microelements in soil, point 11
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Figure 2.3. Content of microelements in foliage of oak, point 11

In a collocation of information of a microelement structure of
soils with values of maximum allowable concentrations (MAC),
the factors of concentrations on MAC (Kmac) were counted.
The estimation of a category of pollution of soils was executed
with allowance for of class of danger of a chemical element.
The general tendency of the heightened contents in soils of
association from three members is detected: a nickel, cobalt,
chromium.

In soils developed above Titonian sandstones and
conglomerates, and Kimmeridgian sandstones and clays
paddingly capture heightened concentrations of cuprum and
zinc. On set of the obtained data the majority studied is model
from key sites 1-3 classes of danger are referred to a category
moderately dangerously - contaminated by elements.

On technogenic landscapes in a structure of bottom
sediments the intensive accumulation - zinc and nickel is
captured.

As it is visible from the presented data (fig.1.3; 2.3) in pages
of arbors of general regularity of distribution of members
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detected in lithogenic substratum, are inherited and in a
structure of green. That in a complex with the low contents of a
humus, heightened contents toxicants in soils and pedogenic
rocks, alongside with the detected tendencies to a salification
of soils and in a complex instigates depressing the arboreal
forms.
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