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2.9 to 4.8, which corresponds to that in undisturbed stands. As the
original stands regenerates, organic matter content in the forest floor
grows to 47.5%. The organic horizon demonstrates lower phosphorus
content and a 1.5-2 times higher content of cobalt, nickel, lead, copper,
chromium and manganese than in the control. Trace element content in
the podzolic horizon is 3—4 times higher than in the control. The
morphological structure of the soils at the fourth stage regains the traits
typical of soils in the control. Organic matter content in the soil reaches
44.6%, i.e. several times lower than in the control. Potassium is mostly
found in the forest floor, where its concentration is 215.6 mg/100g, i.e.
twice higher than in the control. Its concentrations in mineral horizons
are 0.4-0.6 mg/100g, i.e. twice lower than in the control. Phosphorus
content had dropped 2.5 times. Trace element content in the soil
decreases, but in the podzolic horizon remains 1.5 times higher than in
the control.
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B nHacrosimee BpeMsl MCKIIOUHTENBHO aKTYaJbHBIM SIBJSIETCA BOC-
CTaHOBJICHHE 3€Mejlb, HApYLICHHBIX XO3SMCTBEHHOW OEATENBHOCTBIO.
OcobenHo octpo 3ta npodiema ctout Ha CeBepe, Tae MOYBbI, HOABEP-
KCHHBIE aHTPOIIOTE€HHOMY BO3JEHWCTBHIO, BOCCTAaHABIMBAIOTCS C 0O0JIb-
UM TpynoM. B paiioHe kapbepa mo noObrue xene3noil pyasl Kocto-
MYKIIICKOT'O TOPHO-000TaTUTENFHOr0 KOMOWHaTa B mepuoa ¢ 1989 mo
2008 TOABI TPOBOMWIKCH WCCIEAOBAHMS TIPOIIECCOB €CTECTBEHHOTO
BOCCTaHOBJICHHSI OMOTEOIIEHO30B Ha OTBAJaX IyCTON MOPOJbI Kapbepa,
a TaKkKe pa3padaThIBAIUCH MTYyTH UX JIECOMETHOPALHH.
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OmpenencH MUHEPATOTHYECKUHA, MEXaHUICCKIH M XUMHUYECKHHA CO-
CTaB TpyHTOCMecell 0TBasoB. ONTUMAIBHBIM CyOCTPaTOM JIJIsl OTCHINKH
OTBAJIOB M CKJIOHOB SIBIIIETCSI CMECh MOpPEHBI ¢ Topdom. B aToM ciyuae
CTaOMIM3UPYETCS BOMHBIA PEKUM TPYHTOB, YCKOPSIOTCS IPOIIECCHI
MMOYBOOOPa30BaAHUS.

[IpoBenenHble UCCIENOBAHUS MEPBUYHBIX IPOIECCOB PA3BUTH
OHMOTEOIICHO30B Ha TEXHOTEHHBIX 3eMIIAX TI0Ka3ajio, YTO (OPMHpOBa-
HUE TI0OYB B YCJOBHAX €CTECTBEHHOTO 3apacTaHMs MPOTEKaeT 1o 30-
HaJbHOMY THITy. 3a 15 jer ¢ Hayana (popMHUpPOBaHUs OTBAJIOB, HA yua-
CTKaX, OTCHITAHHBIX CMEChI0 MOPEHBI C TOPPOM, CHOPMHPOBAIUCH
mouBornofgo0HwIe cyocTpathl. [lponece nuddepennmannn npoduias Ha
TCHECTUYCCKUC TOPU3OHTHI HAYMHACTCA Ha y4YaCTKaX CO 3HAYUTCJIIbHBIM
COJICpXKaHUEM MEJIKO3eMa 3a CUYET TUICPIeHHOUN TpaHChOopMalluu TeX-
HOTEHHOT'O DITIOBHSL.

CKOpOCTh 3apacTaHUs OTBAJIOB M BHUIOBOW COCTaB (POPMHUPYEMBIX
IMMOHEPHBIX COOOIIECTB 3aBUCUT HE TOJILKO OT KayecTBa cyOcTpara, HO
1 OT OJM30CTH UCTOYHUKOB CEMSH M MIX COJIEPIKAHMSI B 3aBO3UMOM TOP-
(he. DKomornyeckre ycIoBHS OTBAIOB MO3BOJISIOT CAENATh MPEAIIOIO-
XeHue 0 GopMUpOBaHUH OyIyIIUX COOOIIECTB MO 30HALHOMY THILY, C
HpCO6HaI[aHI/ICM Ha MCPBBIX 3Talax 3apaCTaHvusd CUHAHTPOIIHBIX BUIO0B
B MECTaX B HEMOCPEACTBEHHON OJIM30CTH K CBAJIKAM MTPOMBIIIUICHHBIX U
OBITOBBIX OTXOIOB

Pe3yabpTaThl MHOTOJIETHETO SKCIIEPUMEHTA C TOCAAKON XBOMHBIX MO-
pon u Oepe3bl HA OTBaJIaX, OTCHIMAHHBIX CMECHIO MOPEHBI C TOP(OM,
CBUJETEIBCTBYIOT O XOpOIIEH MPIKABAEMOCTH M POCTE KaperbCKOi
Oepe3bl U 3HAYUTEIHHO XY/IIIIEM — XBOMHBIX MTOPO/I.

Pa3BuTHe TOYBBI TOJ MCKYCCTBEHHBIMH IIOCagKaMH Oepe3bl Ka-
penbCKOi mueT OoJiee MHTEHCHBHO, YeM Ha €CTECTBEHHO 3apacTalo-
IMUX TEPPUTOPHUAX, HO TAKKEC I10 IIOJA30JIMCTOMY THUITY. 9t0 BbIpaXacT-
csl B HAKOIUJICHUH YTJIEpoJa M 3JIeMEHTOB OMOQHIOB B BEpXHEH YacTu
npoduiis, a TaKXKe B XapaKTEPHOM paclpele]eHUH Mo TpOoQUITto moyd-
Bbl OCHOBHBIX 3JIEMCHTOB IIUTAHUA W BCINYHUHBI KHMCIOTHOCTH. q)Op-
MHUPYIOIIME NTOYBY Ha HAYAJIBHBIX CTAAUAX OHTOICHE3a a0uMoTHYECKHE
U OMOTHYECKHE TPOIECChl UMEIOT YETKO BBIPAXKEHHBIN «TPaHCIOPT-
HBIW» XapakTep.
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Ha ocHoBe aHanu3a npUpoOHBIX YCIOBUHN pailoHa, U3yUYEHUS IKOJO-
THYECKO 0OCTaHOBKH Ha OTBaJIaX BCKPBIIIHBIX MOPOJ, CBOMCTB IpyH-
TOB, HAYAJIBHBIX STAMlOB €CTECTBEHHOTO BOCCTAHOBJICHUS PACTUTEIHHO-
CTH W TIOYB Ha TEXHOTEHHBIX 3€MIIIX OBLTM PEKOMEHJOBAHBI METOIIBI
JIECOMEINIMOPAIINH HAPYIICHHBIX TEPPUTOPHIA B yciaoBmsx CeBepa.

EARLY STAGES OF BIOGEOCOENOSIS FORMATION
ON LAND RECLAIMED AFTER ORE MINING
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Reclamation of the land disturbed by human activities is a highly
topical issue of today. This problem is particularly acute in the North,
where anthropogenically transformed soils are very difficult to restore.
Processes of natural regeneration of biogeocoenoses over waste dumps
were studied around the iron ore quarry of the Kostomuksha mining
and ore-dressing mill from 1989 to 2008, and approaches to their
silvicultural rehabilitation were developed.

Mineralogical, mechanical and chemical composition of the heaps’
ground was determined. The optimal substratum for heaps and slopes is
a mixture of till and peat. It enables stabilization of the water regime in
the ground, and accelerates soil formation processes.

The study of primary processes of biogeocoenosis development in
industrially transformed areas showed soil formation in the situation of
natural overgrowing to follow the zonal pattern. Over the 15 years since
the beginning of heap formation soil-like substrata have developed in
the sites filled with till and peat mixture. Differentiation of the profile
into genetic horizons begins in sites with high fine particle content due
to supergene transformation of technogenic residue.

The rate of overgrowing of the heaps and the species composition of
the pioneer communities forming there depends not only on the quality
of the substratum, but also on the distance to the source of seeds and
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their content in the peat. Ecological conditions in the waste heaps
suggest future communities would form according to the zonal type, the
early stages in sites adjacent to industrial and municipal waste dumps
being dominated by synanthropic species.

The long-term experiment with planting of conifers and birch on
waste heaps covered with a mixture of till and peat indicates good
establishment and growth of curly birch, and far poorer success of
conifers.

Soil development under curly birch plantations is more intensive
than in naturally overgrowing sites, but also follows the podzolic type.
This is manifest in storage of carbon and biophilous elements in the
upper part of the profile, as well as in a specific distribution of major
nutrients and pH across the profile. The biotic and abiotic processes
forming the soil at early ontogenetic stages are clearly “transport”-
oriented.

Relying on the analysis of natural conditions in the region,
ecological situation in overburden heaps, substratum properties, early
stages of natural regeneration of vegetation and soils in technogenic
lands recommendations were produced on the methods for silvicultural
reclamation of disturbed land in the North.
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UHTeHCHBHOCTh HOTpebIeHns '~ Cs JPEBeCHBIMH PACTCHHAMH HA
3arpsi3HEHHBIX PaJUOHYKIIMAMU JIECHBIX TEPPUTOpUsX benapycu 3aBu-
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