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YCTAHOBABAHE NAOAHETO HA JIABUHW YPE3 AHAJTNG
HA ToanwHWM NPbLCTEHU HA PINUS PEUCE
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DETERMINATION OF AVALANCHE EVENTS BY ANALYSIS
OF TREE RINGS OF PINUS PEUCE

M. Panayotov

Abstract: This paper contains an analysis of the influence of avalanches on the anatomical structure and variation of
width of tree rings. | have taken cores from trees in the transition and accumulation zones of one of the major
couloirs on the northwestern slope of the Todorka peak, the Pirin Mountains, Bulgaria. The results show that the
most accurate signs for avalanches are sudden decreases of ring width, periods with missing rings, initiation of
formation of reaction wood and wounds. Certain features such as traumatic resin ducts and resin accumulation in
the tracheids may be used as additional indicators of avalanche influence. On the basis of tree ring analysis | have
dated that big avalanches have affected the trees on the borders of the transition and accumulation zones in 1818,
1837,1887,1899,1906,1916,1931,1937.1944,1955,1958,1963.1965,1969,1973,1982,1987,1996 and 2005.
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1. BbBEAEHUE

CHexHUTe naBWHW Ca edHn OT Han-paspy-
LUMTENHUTE ABNEHNS B npupodarta. [pu nagaHeTo
CWM MoraT aa YHMLIOXaAT 3a CeKyHOW BEKOBHU
ropu, CTOMAHCKN W XWUIULLIHA MOCTPONKM U Aa
B3emMaT 4oBewkn xepteu (lees n AnmnTpos,
1971; McClung and Shaerer, 1992; Weir, 2002).
TeHoeHUMsTa Ha yBeNMYaBaHe Ha TYPUCTUYECKUS
NMOTOK BbB BMCOKMTE HACTW HA MNAHUHUTE N CBbP-
3aHOTO C TOBa pa3BUMTME Ha WHpPACTPYKTypa
obycnaess HeobxoauMocTTa OT Mo-AeTalfIHO U3y-
yaBaHe Ha NaBMHUTE U TEXHWUTE NOKanHW ocobe-
HOCTW. ToBa € HeobOXoOMMO 3a M30ArBaHe Ha
NPOEKTAHTCKM IPELLKN, nopagn KOUTO CTOMAHCKU
0bekTn Morat ga 6baaT NoOCTPOEHM B 30HA C
OMACHOCT OT 3acdraHe OT JIaBUHU U MO TO3M Ha-
YMH [1a Ce Cb3aafe PUCK OT (MHAHCOBM 3aryowm,
HapaHsBaHe Ha xopa WM 3aryba Ha YOBELLKM
xunBot (McClung and Shaerer, 1992; Weir, 2002).
B TOBa OTHOLUEHME HaAW-BaXHUTE BBLIPOCK Ca
OnpenensiHeTO Ha MNOTEHUMANHO ONacHUTE 30HWU,
KOoMTO Morat ga 6baaT 3acerHaTu OT NaBUMHWU C
pasnmyHa ronemMmHa U nepuoguvkara, npes Kosito
MOXe [1a Ce 0o4akBa TOBa [a Ce CNyyu. Tbin KaTo
B HallaTa cTpaHa JMncBaT CUCTEMHM Habnoge-
HWS, 3a UenTa He MOXe Ja Cce M3nonsear npe-
LUM3HN cTatucTudeckn metoan. o 1asm npuyanHa
ce Hanara ynotpebarta Ha KOCBEHN MeToau, cpen,
KOUTO €OHU OT Hal-TOYHMTE N EBTUHN Ca CBbP3a-
HW C aHanu3 Ha eNeMeHTU OT ropcka pacTuten-
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HocT (Butler and Malanson, 1985; Patten and
Knight, 1994; Weir, 2002 ). Te ce 6a3upart Ha To-
Ba, Y€ CbCTOSHMETO Ha OTAENHUTE pPacTeHus e
NPsIKo MOBAMSIHO OT FONIeMMHAaTa Ha NaBUHUTE,
KOUTO M 3acsarat U nepuoamkaTa, npe3 KOsiTo
ToBa ce cnyysa. CBAMYAHETO Ha rofieMN CHEXHM
Macu npeaM3BUKBa HapaHsBaHe, aedopMupaHe,
a B HAKOM Clydam U npedynBaHe Ha ObPBECHUTE
pacTeHusi. ToBa ce OTpassBa B CTpoexa Ha ro-
OVLLHUTE NPbCTeHU. Bomukn Te3n ocobeHocTn ca
3anerHany B OCHOBaTa Ha T. Hap. OEeHOPOEKONO-
MYHN METOaM, MPU KOUTO Ype3 aHaM3 Ha Bapu-
PaHETO Ha LUMPOYMHUTE Ha FOAVLLIHUTE MPLCTEHU
N aHaTOMUYHMS UM CTPOEX MOXE Aa ce Momnyym
nHdopMaLvs 3a roauHUTE, B KOUTO OafAeHO Abp-
BECHO pacTeHue e 3acerHarto OT JlaBuHa Wi apy-
ro npupoaHo HapyweHue (Carrara, 1979; Butler
and Malanson, 1985; Schweingruber, 1996).

B HacTosILOTO MpoyyYBaHe € aHaI3MPaHO
BIMSIHMETO HA NTABUHM BbPXY aHAaTOMUYHUS CTPOEX
N BapMpaHETO Ha LUMPOYMHUTE Ha rOoAMLIHUTE
MPLCTEHN HA HAMYHUTE ABPBECHW PaCTeHWs Mo
eOVH OT yneuTe Mo CceBepo3anagHUst CKIOH Ha
Bp.Topopka B MupuH. To3n 0bekT € noabpaH no
HAKONKO npuuamvHKM. OT egHa CTpaHa ropute Mo
CKJIOHa Ca eJHWN OT Ha-3ana3eHuTe W LIEHHN Ha-
caxaeHnss Ha OankaHckua eHaoemMuT Osna mypa
(Pinus peuce Griseb.). CblueBpemMeHHO B Hemnoc-
pencteeHa 6/mM30CT OO0 HEro B NOCNEQHUTE rOaVHN
ca u3rpageHn MOOEPHM CKM CLOPBXEHUS, KOUTO
yNecHsiBaT O0CTbMNa Ha xopa. Mo Ta3n npuyvHa B
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CKIOHa eXedHEBHO HaBIM3aT MHOIO CKMOpU U
CHOYOOPOMCTU N Ce YBeNnyaBa 3HAYUTESNHO pucKa
OT UHUMAeHTW. Mpn nagaHe Ha rofemMu NaBvHN €
Bb3MOXHO [1a Ce 3acerHe MocTa Hajf, peka BbHaoe-
pyua 00 eOHOMMEHHATa XuKa U U3rpageHvuTe B
OnM30CT ChOpbXeHMs 3a BodoxsallaHe. CoblleB-
PEMEHHO HanuyHata MHpopMauMa 3a MagaHe Ha
JlaBMHM MO CKJIOHA € OCKbJHA W orpaHuyeHa 3a
otaoenHn nepuoan Ha XX Bek ([eeB u Kneuapos,
1976; Manainoto, 2000). 3a yCneLwHOTO CTONAaHMC-
BaHe Ha ropuTte, OMNa3BaHETO Ha HanmyHaTa WHp-
pacTpykTypa B BbHaoepuLLKaTa AonnHa 1 Hamans-
BaHE Ha pUCKa OT MHUMOEHTU C Xopa e Heobxoau-
MO Oa ce cbbepe npeLmsHa nHpopmaums 3a nepu-
oavkaTta Ha najaHe Ha NaBUHW C PasfnyHa rone-
MUWHAa 1 30HUTE, 40 KOUTO Te MoraT Aa JOCTUrHaT.

2. OBEKT N METOAM

O6ekT Ha HACTOALWOTO MpOoy4YBaHe € Yynen
HOMep 3 NMpW HOMepauusi B NOCOKa CEBep - or

Nno ceBepo3anagHMs CKJIOH Ha Bp. Toaopka
(2748 m H.B. ) B MupwuH (¢pur.1). Ton e ¢ BepTu-
kanHo npesuweHne 730 m, abmxkuHa 1400 T,
nnoL, Ha cHerocbopHata obnact 10.1 ha n cpe-
JeH HaknoH Ha cHerocbopHata obnact 37°
(Mananotos, 2000). Te3n napameTpun ca npea-
nocTtaBka 3a MNagaHeTo Ha rofieMu NaBuHU C
pa3BMBaHE Ha CKOPOCTM Hapg, 25 m/s n CbOTBETHO
npeobpasyBaHe B Hal-yHULLOXUTENHMS Tun na-
BUHM - npawHuTe (Voellmey, 1955 no Sommer-
halder, 1965). Ctaptoeata 30oHa (41"4528"N,
23 26'06"E) Ha naBMHUTE Ce HamMpa Ha OKONO
15 m 3anagHO OT ropHaTa cTaHuust Ha CKn T
"BbHaoepuwka nonsHa - Topopka Il (Lnema)”.
ToBa ynecHsiBa 3HAYMTENHO AOCTbNA Ha Xopa
0O yness 1 ro onpegens kaTo eouH OT Hai-
onacHute. JIaBMHHUS KOHYC A0CTUra oo KOpuTo-
TO Ha peka bbHOoepuua Npu MocTa A0 eaHOu-
MeHHaTa xuxa (41'45'58"N, 23 25'30"E).

rOpPHA CTAHLMUA HA
nudct “Topopka II” \

p. Togopka, 2748 m H.8.
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dur.1. MecTononoxeHune Ha ynein Homep 3 rno ceBepo3anaaHns CKIOH Ha BP. Toaopka

Cnopen KIMMaTtUYHOTO parioHMpaHe Ha
Bbnrapus (no Cubes un CrtaHes, 1959), obek-
TbT Ha NPOY4YBAHE CE& HamMpa B KOHTWMHEHTanN-
HO-Ccpean3eMHoMopckaTa kKnumatuyHa obnact
N ce xapakTepm3upa C MIaHUHCKN KIMMaT CbC
cpenn3eMHOMOpPCKO BiusHMe (no VoppaHosa
n Oonuyes, 1997). Mo paHHM OT Hail-b6nmnakaTta
KnMMaTtmyHa ctaHuma (xumxa BuxpeH, 1970 m
H.B.) cpegHaTta roguwHa TemMnepaTtypa e
3.5°C, makcumanHata e 12.2°C (M. aBrycT), a
MUHUManHata € -4.7°C (M. sHyapwu). FoguwHa-
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Ta cyma Ha Banexute e 1378 mm C eceHHo-
3uMeH Makcumym. Ha xumxaTta e oTyeTeHa
Hal-ronsgiMaTa BMCOYMHA Ha CHEeXHa MOKpMBKa
3a cTpaHata - 472 cm. [Npu TepeHHn namep-
BaHMS Ha MNPOY4YBaHMA CKJIOH Ca YCTAHOBEHW
JIOKaJIHM y4acCTbLM CbC 3HAYUTESIHO HaTpyrnBa-
He Ha CHAr U HaaxXBbpAsSHE Ha BUCOYMHA OT
500 cm (MaHanotoB, 2000). Ha cknoHoBe ¢
rofgamara AbMXWHA, YCNOBUS 3a HaATpynBaHe
Ha pebena CHeXxHa MOKPUBKA W nuncarta Ha
ObpBECHA pPacTUTENIHOCT Ce Cb3pasBaT npeja-
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NMOCTaBkM 3a MafgaHe Ha NaBUHU C U3KIIOYM-
TenHo ronemn pasmepn (McClung and
Shaerer, 1992).

C nomolLTa Ha NpecnepoB cBpenen ca B3e-
™M ca npodbu oT 38 uHamBmpa oT Osana mypa
(Pinus peace Griseb.) pa3nonoxeHn B TpaH-
3MTHaTa 30Ha N B JlAaBMHHUS KOHYC Ha ynesi. Obx-
BaHaTW ca [OBE CPELLyNoIoXHM HanpasfieHns -
OT CTpaHaTta Ha BIMAHME Ha CHEXHUTE MacCun Ha
naBvHaTa 1 OT NpoTMBONonoxHata. LUnpoumHaTta
Ha roauvLIHUTE NPBLCTEHN € n3mMepeHa B nabopa-
TopuaTa MO OEHOPOXPOHonorns Ha JlecoTenHu-
4yeckun yHmBepcuTeT ¢ ToyHocT oo 0.01 mm. Axa-
TOMUYHMAT CTPOEX € aHanmMavpaH 4pe3 Habnto-
OeHne ¢ OVMHOKYNap W 3acHemMaHe C AuruTaneH
¢doToanapat. 3a OCLLUECTBABAHE HA CTATUCTU-
4YeCKkn aHalin3 oTaeHnTe TnnoBe aHaTOMU4YeEH
CTPOEX Ca KOAMPaHW C UMDPEHN O3HAYEHUS.
I'IonyquMTe peonun OT WNPOYNHN Ha rogniliHnTe
NMPBLCTEHN Ca CpPaBHEHM 3a YCTaHOBSIBAHE Ha Ka-
NeHgapHata roguHa Ha dopMupaHe Ha OafeH
rogvileH nNpbCTeH (Mpoueaypa Ha KpocaaTupa-
HE) C NpPeaBapuTeNIHO M3rpageHa XPOHONors OT
OobpBeTa oT 6ana mMypa OT paiioHa. 3a uenta e
Mn3noJi3BaH BU3yasieH aHaJ1In3 Ha KJItO4OBWM rOANHA
(Schweingruber, 1996) n cpasHsiBaHe Ha cTaTuC-
TMKO-MaTemMaTuU4eckm nokasartenm 3a CXoACTBOTO
Ha peouuuTe 4pe3 cneuvannavpaH codryep
COFECHA (Holmes, 1983).

3. PESYJITATU U OBCbXXAAHE

3.1. OrtpaxeHne Ha JnaBUHUTE B
aHaToOMUYHUSICTPOEXHAaroaNLLHNTENPbCTEHN

AHa/IM3LT HA aHAaTOMWYHMSA  CTPOEX Ha
rogviLLHNTE MNPbCTEHM Ha 3acerHatn OT J1aBUHU
ObpBETA MOKa3Ba, Y€ Ca XapakKTEPHN HSAKOSKO Tuna
N3MEHEHNA.

Mpv nNpedyyneBaHe Ha ronsma 4acT OT CTbhso-
TO M KOpoHaTa MU CbOTBETHO 3aryba Ha Bb3MOX-
HOCT 3a HabaBsHEe Ha HEOOXOAMMOTO KONMYECTBO
rpagnBH1 BeLWeCTBa MNopaan HamMalAaBaHETO Ha
JIMCTHaTa maca, ce Habnwgaea ps3ko crnagaHe
Ha WMPOYNHUTE Ha rOaUNLLHUTE NPBbCTEHWN. B Ha-
KOW Cnyy4an ObPBECHOTO pacTeHMe He ycnsea da
obpasyBa roauilHN NPLCTEHN NPe3 nepuomd, OT
efHa [0 HSIKOSAKO roguHuM (T.Hap. "nmnceaim
npbcteHn”) (Schweingruber, 1996; [laHanoToB,
2005, nog nevar). BeB B3eTuTEe Npobu npu 26%
OT AbpBeTara JIMNceaTt rogvullHu npscteHn. [pm
opyrn 39% ce HabnogaBaT nepuoan C PSA3Ko U
3HA4YUTENHO HamMangdBaHE Ha LWUpo4YMnHaTa Ha
rogvwHUTE NpbcTeHn (dwur..2). ToBa € MHOMKA-
und, 4e nagaHeTto Ha NnaBMHM 4eCTO Cb34aBa
MBKIIIOYUTENHN 3aTPYAHEHMS 32 paguasiHus npu-
pacT Ha ObPBECHUTE PacTeHus U Te uin He ¢op-
MUpaT FOAMLIHN NPBbCTEHWU, WK GopMmpaT MU3K-
JIOYNTEJTHO TECHMWN.

¢ur.2. 3oHa Ha NOKAIHO NUNCBAWM MPLCTEHU U
PA3bK Cnag Ha WnpovnHaTa Ha roguiHNTE NPbCTeHU

Mpu un3kprBsBaHe Ha CTLOMOTO WM CUSTHO
OrbBaHe OT MNPEeMVHaBaHe Ha CHEXHW Macu ce
dopmMumpa T.Hap. "peakumMoHHa abpBecuHa”. Ta ce
obpasdyBa kaTo CneAcTBUE OT MexaHWyeH CTpec
unm HatoeapsaHe (Kwon et al., 2001). CuuTa ce,

¢ur.3. PeakumoHHa gbpeecuHa (1) u 30Ha ¢ TeCHU
rOOULIHN NPBCTEHU (2)
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ye OPMMPaAHETO Ha peakuMOHHA AbPBECUHA €
ot pga Obae Bb3CTAaHOBEHA HopManHaTa
BEpTVMKa/HA oOpveHTauuss Ha cTbbnoto. [Mpn
UrONIMCTHUTE ObPBECHM BUOOBE ce 00pa3yBa OT
CTpaHaTa Ha Hak/IOHsSIBAaHE Ha ObPBOTO, Mopaau
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KOEeTO ce Hapumya 1 HaTuckoBa (bnbckosa, 2004).
Tpaxunegnte, kouTo o0OpasyBaT peakuMoHHaTa
ObpBECMHA Ce pasnnyaBar OT HOPMaJIHUTE OC-
HOBHO MO NnoO-rongma n,e6en|/|Ha Ha KINeTb4yHUTE
CTEHN C MO-BMCOKO CbAbPXAHME Ha JINTHUH W
pasnMyHa opueHTauust Ha Mukpodubpute BLB
BTOpPMYHATA KJIETbYHA CTeHa. [pn MakpOCKOMNCKO
HabnogeHve e pasnuymMma  4pe3 MNo-TbMHOTO
ougeTaBaHe (¢pur.3).

B HacToAlWOTO NpoyyYBaHe ca YCTaHOBEHMU
OBa OCHOBHM Tuna Ha pasnoJIokeHMe Ha
peakunoHHaTa AbpBeCKHa. B noseueTo cnydan
TS ce Habnwogaea B LENMs rogulieH npbCTeH
3a nepuon OT HAKONKO TrOANHWN. ToBa e
CBMAETENCTBO 3a OrbBaHe Ha CTbOMAOTO U
CbOTBETHO MNO-NPOAbLIDKNTENEH nNepunoad Ha
Bb3CTAHOBSIBAHE HA BepTMKasHaTta OpUeHTa-

¢ur.4. PeakumoHHa ObpBECMHA B HAYa10TO Ha
rooMLLIHMA NPBLCTEH

Mpn MHOro OT AbpBeTata ce HabnogasaT
rognwiHn npbCTEHN C HATPynBaHE Ha roadamMo
KONMYECTBO cCMoONa B Tpaxenaute (pur.5).
Yecto ca B O/1M30CT A0 30HA Ha HapaHsiBaHe
WM B rOAMHUTE, B KOMUTO B 4YacT OT CTbOMAOTO
amnceat rognwHn npbCTEHN. Te morart Aa ce
1M3non3ear kaTo crnomaraTeneH Mnpu3Hak 3a
NMHONKaun4d 3a nagaHe Ha J1aBUHA. ToBa e Ta-
Ka, Tb KaTo OTAENSHETO W HATPYNBaHETO Ha
rofiiMo KOJIN4ECTBO CMOJIa MOXe [a e peak-
UMst KbM peamua BbHLUIHM Bb3OENCTBUS BbPXY
ObpPBECHOTO pacTeHue (Hanp. noxapw, Hapa-
HIBaHe OT Majalin KaMbHU, OMBEY, HACEKOMU
n ap., (Schweingruber, 1996). HatpyneaHeTO
Ha CMOJia € Bb3MOXHO M B NPbCTeHUTE, obpa-
3yBaHn Tnpean rogmHata Ha HapaHdBaHe Ha
ObpBECHOTO pacTteHue (Schweingruber, 1996).

umsa. B npoyyBaHeTo nooobHM nepuoan ¢ Hap,
TPU NOpefHM MpPbCTEHA C peakuMoHHa ObpBe-
cuHa ca yctaHoBeHu npu 48% OT abpBeTara.

B otpenun cnydam (5% oOT unscnepBaHute
obpBeTa) peakunoHHaTa ObpBECUHA e
HabnwgaBaHa kaTo MBMUA B HA4yanoTo Ha
roguLLIHNA NPBLCTEH (T.€. B paHHaTa AbpBecuHa)
(pur.4). ToBa € nNpu3HaK 3a MEXAHUYHO
Bb34ENCTBME MNpPE3 3UMHUS CE30H, KOETO €
npeou3Bukano  CUHO HaknoHABaHe Ha
CTbONOTO, HO HE € HapylWwuno CblUECTBEHO
BepTUKanHaTta My opueHTaums. Hali-4yecTto ce
OTKpuMBa B AbpBeCnHATa Ha No-miaagn AbpBeETa.
Te ca no-xunaem M morat ga npeTbpnsaT CUHO
OorbBaHe npu HATUCK OT CHEXHU MacCu, 0e3 ToBa
ha gosefe 00 No-gbnaroTpanHa gedopmaums.

¢ur.5. lToguweH npbCTeH C  HaTpyrnBaHe Ha
CMOJia B MPOBOASLLIMTE KNETKM
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Mo Ta3u npuyrHa TO3W TUM TOAULLHN NPbCTEHU
MoraTt ga Cce u3nosi3ear kaTto uHauKauus 3a
NnaBMHM, caMo ako nogobHa ce OTKpuBa 3a
CbluMs nepuog B Apyru 6a13k0o pasnosioxXeHn
ObpBeTa.

B npoyyeHnTe npobu OT NaBUHEH YNEWN
HOMep 3 roAulHW NPbCTEHM C TFONSAMO
KONIMYEeCTBO CMONa ce oTkpuBaT npu 68% oT
ObpBeTata. ToBa € WHAOMKAUWUSA, 4Ye TOo3u TuM
aHaTOMWUYEH CTPOEX € TUMNYEH 3a NOOJOXEHMN
Ha 4ecTO Bb3[ENCTBME OAbPBECHN PACTEHUS.

B yacT oT npobute ce oTKpMBaT UBULN OT
TpaBMaTU4yHM CMONHM kKaHanu (¢wur.6). Te ce
obpasyeaT B rogmMHaTta Ha HapaHsiBaHe win B
cneaBaluTe BereTauMoOHHWM nepuoau. Toswn
npu3Hak Moxe ga ce M3non3ea kaTto cnomara-
TeneH 3a onpefensiHe Ha roamHaTta Ha BbHLLHO
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Bb3[EeNCTBME OT JlaBMHM NO CbluaTa npu4mHa
KaTO rOAULIHUTE MNPBLCTEHW C HATPynBaHe Ha
rofgMo KOJIM4eCTBO cMmona. B pasrnexpgaHute
npobu e yctaHoBeH npu 2 1% OT gbpBeTaTa.
MNpn HaKkoM [bpBETA MEXaHWYHOTO Bb3-
JencTene npeavsBuKBa HapaHsiBaHe Ha ro-

¢ur.6. TpaBMaTUYHM CMOJTHU KaHauW

JaHHuTe 3a U3MeHeHunaTa Ha
aHAaTOMMYHUA CTPOEX Ha [ObpBecuHaTa Ha
Osanata Mypa B CNeAcTBMe Ha NagaHe Ha
JlaBMHWN MO CbLLECTBO ca HOBU. Te ca CXOOHU C
nosydyeHnTe npu Opyrn un3cnenBaHua Ha
ObpBecHn Buaose OT pon Bop n pog Cmbpu
(Carrara, 1979; Rayback, 1998; Schweingruber,
1996). ToBa no3BonsiBa Ja ce W3noJji3Bar 3a
natvpaHe Ha nogobHM CcbOUTUSA, KaTo ce
crnasBaT NPUHUUMUTE Ha AEeHOPOEKONOrMYHUTE
MeToaun.

3.2. [atupaHe Ha CBANYaHWS Ha roaemu
J1aByiHW 110 ysievi Homep 3

JatnpaHeto Ha cBAMYaHe Ha ronemmu
NaBUHM € U3BbPLLEHO Ype3 KOMOMHMPAH aHanm3
Ha OMUCaHUTE W3MEHEHUs B aHATOMUYHMS
CTPOEX W  WKMPOYMHATA HA  rOAULIHUTE
npbcTteHn. To ce ©OGa3upa Ha TOBa, ue
O0OMKHOBEHO NaBMHUTE HapaHsaBaT WM OrbBat
CWIHO [ObpBECHUTE pacTeHus. 3a pJda ce
n3berHe Bb3MOXHOCT 3a FPEeLHO OTYMTaHe Ha
naBMHa MO peakumss camMo B €OHO [ObpBO,
JaHHUTE Cca CpaBHABaHWM C Te3u OT Jpyru
6NM3KO  pasnosiokeHn uHamBuau. Te ca
Bb3NPUETM KaTO NoKasaTesiHuM 3a CBAMYaHWUS Ha
CHEXHM Macu B Clly4auTe, KOorato MNOBEYeTo
AbpBeTa B [JafdeHa 30Ha Moka3BaT Cxo4Ha
NHOVKaumMa 3a gageHa rognHa.

OVLIHUTE NPBbCTEHM N CbOTBETHO OTKPUBAHE Ha
paHa npy aHanua3a Ha npobute. OOMKHOBEHO
TS € obrpageHa OT MapeHXMMHU KNIEeTKN (T.Hap.
"paHeBun napeHxum”) (ewur.7). B nscnepsaHute
npobu paHu ca OTKPUTU B FOAULLHUTE NPbCTe-
H1 Ha 11 % oT obpBeTaTa.

¢ur.7. PaHa (1) 1 paHeBn napeHxum (2)
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P3koTO chnagaHe Ha pagvanHis npupact
WM HAJIMYMETO Ha NMMCBALLM MPBbCTEHM MNpwU
ObpBETA C NPM3HALUM Ha NPeaVLLIHL MPeYyn-BaHUs
€ MpueTto KaTo WHOMKauusl 3a roguHata Ha
CbOTBETHATa MNoBpeda. T9 € ycTaHoBeHa Clef
npoueaypa Ha kpocaatmpaHe Ha npobara wu
cpaBHeHue ¢ 6asoBaTa XxpoHosnorus ot 6ana mypa
OT painoHa.

[MbpBaTta rogvHa C peakuMoHHa ObpBECMHA
3a nepvop, C NoBeYe OT efHa TakvMBa e npueTa
KaTOo MHOMKaUMS 32 CWIHO M3KPWBSIBAHE Ha
CcTLOM0TO OT ronisiMa NasuHa. HannumeTto camo Ha
efHa roguHa C peakumoHHa ObPBECMHA MM Ha
rogylleH npbCTEH C TO3UW TUM aHATOMMUYEH
CTPOEX CaMO B paHHaTa ObpBecuHa € MpUETO
KaTO MHOMKauus 3a naBuHa C NO-Maskm pasmMepu,
KOSITO € npegm3BuKana OrbBaHe Ha CTbOM0TO, HO
He 1 TpalHa NPoMsiHa Ha BePTMKaHaTa OpUeHTa-
Lms.

roamLLIH1TE NPLCTEHM C HATPYNBaHe Ha cMoJa
B MPOBOAALUMTE KJIETKM U TPaBMAaTUYHN CMOJTHU
KaHasIM ca 13MoJ3BaHM KaTo criomarartesieH npusHak
B C/lyyauTe, KOorato B MpoduTe Ha Apyri AbpBeTa B
HernocpeacTeeHa O/M30CT Ca  YCTaHOBEHM  Mo-
CUMNYPHU MHOMKALMM 32 NafaHe Ha NlaByHa.

Ha ¢wur. 8 ca nokasaHu rooMHuUTE Ha 3acara-
He Ha ObPBECHWN PAacTEHUS BUCOKO MO OperoeeTe
Ha NaBMHHUA yNen 1 B nepudepmsta Ha NaBUHHUS
KoHyc. Te ca 1818 r., 1837 r., 1887 r., 1899 r,



