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PE3IOME

CnekTpoMeTpuyHINTE M3CNeaBaHNs, KaTto YacT OT AMCTAHLMOHHWTE W3CNeaBaHNs Ha NPUPOAHM 06eKTW, 3yyaBaT PerncTpupaHns OT U3MEpBATENHOTO YCTPONCTBO
CUrHan KaTto (hyHKUNA Ha AbMKMHaTa Ha BbnHaTa. MonyyaBaHUTe CNEKTPanHi OTpaxaTenHu XapakTepucTUKA Ha NpUpoaHK obeKTI ce aHanuampat B CbOTBETCTBME C
nocTaBeHara B u3crneAsaHeTo 3afava. Lienta Ha HacToswarta pabota e fa ce uscneasar netporpadckv 0bpasuy ¢ ecTeCTBEHO rpanasy NOBBLPXHOCTW 1 pasnnyeH
pasMep Ha MWHepamnHuTe 3bpHa M Aa Ce aHanuaupa BAWSHWETO Ha MOBBPXHOCTTA BbPXY AAHHUTE OT CMEKTPOMETPUYHUTE u3MmepBaHus. B Tasu pabota ca
13CneaBaHN rpaHuTK, KOUTO MPeACTaBnsaBaT CMECEeH Knac oT ckanoobpasysawyTe M MuHepanu. CMeceH Knac B AWCTAHLMOHHUTE W3CredBaHus Ce Hapuya
eNeMEHTDLT OT 13crneaBaHaTa NoBbPXHOCT, KbeTo Monaaat noBeye oT eavH knac Habnioaasay obekTy. MpoBeaeHnTe M3MepBaHKs ca OCbLLECTBEHN B nabopaTopHu
ycnosus B auanasoHa 0.4-1.1 pm. HanpaBeHo e CpaBHEHUE Ha CMEKTPANHUTE OTPAXATENHWU XapaKTEPUCTUKN Ha 06pasLy ¢ pasnuyHa no rpanasiHa NOBBLPXHOCT U
Ha enpo- M ApebHo3bpHecTu obpasuu. MonmyyeHuTe pesyntath ca pasrnedaHn B acriekTa Ha BMWSHWE Ha M3cneaBaHata MOBBPXHOCT MPWU CMEKTPOMETPUYHM

M3MEPBaHWS Ha PaHNTH.

YBO[

CneKkTpOMETPUYHUTE U3CreaBaHus NpeacTaBnsiBaT vacT OT
AUCTAHUMOHHUTE W3CMEABaHWS Ha npupogHu obektn. Te
W3yyaBaT PEruCTpUpaHus OT W3MEPBATENHOTO YCTPOACTBO
CUTHan KaTo (hyHKUMS Ha AbMKMHATA Ha BbiHata. CMeceH
Knac B AUCTaHUMOHHUTE W3CNEABaHWS Ce Hapuya ENeMEHTLT
OT u3cregBaHaTa MOBLPXHOCT, KbAETO NonagaT noBeye OT
eOuH Kknac HabnogasaHn obektu. [paHWTMTE MoraT fa ce
pasrnexpaaT kaTo NoAKMacoBe Ha knaca (rpynaTa) Ha rpaHuTa
u puonnta (MapuHos, 1989), T.e. B Tasu pabota ce npuemat
KaTo CMECEH Knac 0T ckanoobpasyBaLymTe rm MUHepanu.

LlenTa Ha HacToswaTa paboTa e da ce wscneasat
neTporpadicku oGpasuy ¢ eCTEeCTBEHO rpanaBi MOBbPXHOCTM
W pasnuyeH pasMep Ha MUHeparHuTE 3bpHa M Ja Cce
aHanuaypa BIUSHUETO Ha MOBbLPXHOCTTA BbpXY AaHHWTE OT
CMEKTPOMETPUYHITE U3MEPBAHMSI.

MATEPUAII N METOON

N3BecTHO €, Ye npupoaHUTE 0BeKTU OTpassiBat, normbLyaT
W W3NbYBAT MafHanata Bbpxy TSX CbHYEBa pagumauus no
pasnnyeH, XapakTepeH 3a TX HauMH, KOETO NeXMW B OCHOBaTa
Ha AMCTaHLMOHHWTE u3cneasaHns (Muwes u dp., 1987).

CblyHOCTTa Ha MpOBEJEHWTE W3CneaBaHus Ce CbCToM B
W3MepBaHe Ha OTpaseHaTa OT OOekTa papuauus, KosTo
CbAbpXa MHGOpMaLys OTHOCHO CTPYKTypaTa W rpanaBocTTa
Ha M3crieiBaHaTa MOBbPXHOCT. VH(opMaLms 3a pasnnyHuTe
kracoBe 00EKTM Ce Cbbpxa B NosyyaBaHUTE KOe(ULMEHTM
Ha oTpaxeHue r(\), KOUTO MpeACcTaBABaT EHEpPreTU4HoO U

CMeKTpanHo pasnpegeneHne Ha oTpaseHaTta paguaums. Tesu
koeduumeHT  dopmupaT  CMeKTpanHata — oTpaxaTtenHa
Xapaktepuctuka R{r(A)} n ca cnektpanHu WH(OPMaLMOHHM
npusaHauu Ha obekta. OBekTuTe Cce rpynupat B Kracose
CNOpPeA MNpWUnuKaTa Ha TEeXHUTE CrEKTpamnH1 OTpaxaTemnHu
XapaKTepUCTUKM.

3a pa ce nocTurHe UenTa Ha HacTosiwara pabota, ce
OnpedensT napameTpuTe Ha u3cnepgBaHus 0BekT  no
namepenuTe cnektpanHu xapaktepuctukm R{r(A)}, T.e. ce
pelwasa obpaTHaTa 3agaya. ToBa e Bb3MOXHO mMopaau
3aBMCMMOCTTA Ha OTpaxaTenHata cnocobHOCT OT BuMAa,
CBOWCTBAaTa W MOMEHTHOTO CbCTOSIHME Ha obekTa, KOeTo
obycnasst MHOPMALMOHHOTO CbAbPXaHWE Ha CrEeKTpanHuTe
XapaKTepUCTUKL.

Cropep Clark and Roush, 1984; Hapke, 1993 cymapHo
OTpaseHaTa 1 norbiHaTa CBETNMHA OT M3CNeABaHUs MUHEpan
3aBMCK OT pa3Mepa Ha MUHepamnHuTe 3bpHa. [ybnukyBaHuTe
pesynTaTi OT MPOBEAEHU CMEKTPOMETPUYHW U3MEpBAHWS Ha
MMPOKCEH KaTo (HyHKLWS Ha pasMepa Ha MUHEpanHUTe 3bpHa
rnokasea  3aBMCMMOCTTa  ‘pa3Mep Ha  W3crefpaHaTta
MOBBbPXHOCT — HaKMOH Ha CrieKTpanHaTta oTpaxarternHa
xapaktepuctuka’ (Clark, et al., 1993). Tasu 3aBucumocT e
obpaTHO  MpoMOpUMOHanHa, T.e. MpU  MO-eAPO3bPHECT
MUMHepan HakNoHbT Ha CNeKTpanHaTa KpuBa e no-Masbk.

OCbLLECTBEHUAT NUTEPaTypeH Nperned Mokasea, ue
[OCerallH1Te W3CnefBaHWs B Tasi Hacoka ca MpoBeaeHM
OCHOBHO C MWHepanHu obpasun. B Hactoswata pa6ota e
HanpaBeH OMUT Aa ce MpUNoXaT NOoMyYeHUTe pesynTaTu npu
nacrieaBaHe Ha netporpadcki 06pasuy kaTto CMeCeH Krac oT
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ckanooGpasyBalyuTe M MUHEPann 1 [Ja Ce OLEHN BIUSAHUETO
Ha pasmepa Ha ckanoobpa3syBalLuTe MUHEparu.

OT 0cobeHo 3HayeHMe e CTPYKTypaTa Ha MOBbPXHOCTTa Ha
n3cneaBaHnTe 06eKTH, KOSITO Onpeaenst pasnpeaeneHneTo Ha
OTpaseHaTa OT MOBbPXHOCTTA paauauusi. YCNOBHO MOXe [a
ce MocoYaT YETUPH MPYNK OTpassiBaLLM NOBBPXHOCTH.

OQTOTQOFIHM NOBBPXHOCTU, KOWUTO OTpasdABat nafallnd
BbpXy TAX CBET/IMHEH MOTOK ,ElVI(bySHO nnn paBHOMEPHO BbB

BCWYKM nocokn. Orneaantm NOBBbPXHOCTU, KOMTO OTpa3dABat
najaliata BbpxXy TAX pagnauuna npeauMHO B paBHUHATa Ha
nagaHe u nog brbJl, paBeH Ha brbla Ha MNagaHe. BB
BMOUMNA Onana3oH TOBa Ca CyXUT€ KaMEHHW NOBBbPXHOCTU U

OTKPUTUTE CKalnHW NOo4BW. AHTHOrnenanHu NOBBPXHOCTH,
KOUTO OTpasdABat MakChMManHO B MOCOKa KbM W3TOYHUKA Ha

paanauu4. KOMGMHMQGHVI NOBBHPXHOCTWU, KOWUTO UMaT [ABa
MakCMMyMa Ha 0TpasdBaHe Ha nafalliata pagnauud n morat
fa ce pasrnexgar Kato KOMGMHaLWIFI OT orneganHo n
aHTuorneganHo oTpassaBaHe.

MocoyeHuTe rpynu OTpassiBally MOBbLPXHOCTM TpsAGBa aa ce
OTYMTaT MpW MHTEpNpeTauusiTa Ha MOMyyeHuTe [aHHU.
OcoBeHo BHUMaTENHO TpsibBa Aa ce MOAXOXAA Mpu HembiHa
anpuopHa MHdopMaums 3a uacrneaBaHuTe obekTn. BaxHo e
[a Ce 3HaAT TEXHUYeckUTe napamMeTpu Ha M3Moi3BaHaTa
anapatypa W ycroBusiTa Ha MpOBEXAaHe Ha eKCrepuMeHTa.
HecboGpassiBaHeTo ¢ Teau (hakTopu Moxe Aa goBede U Ao
rofieMm1 NPONyCcKM Mpu MHTEpNpeTaLuaTa.

MoaGpaku ca 0GpasLy ¢ eCTECTBEHO rpanaBy NOBLPXHOCTH,
Tbil KaTo LUenTa e nabopaTopHUTE  CMEKTPOMETPUYHM
N3MepBaHus MakcuManHo a ce AobrukaT go MpoBexpaHe
Ha TakMBa M3CriedBaHUs B HaTyparHu ycrnosus. Korato
netporpadickute o6pasuM ca OTpsisaHM U LWnndoBaHM,
Bb3HMKBA  [OMbIHUTENEH  cMylwasal,  aktop  npu
MPOBEXOAHETO  HA  CMEKTPOMETPUYHUTE  WU3MEpBaHus.
lMagkata W ornefanHaTa NOBBPXHOCTW BHAcAT rpellka B
CTOMHOCTUTE Ha CEKTPanHUsS KoeULMEHT Ha OTpaxeHMe.

B nabopaTopHu yCnoBWs MpW MOCTOSHHO WM3KYCTBEHO
OCBET/IEHNE C HeMpeKbCHAT CrekTbp, BrM3bK 40 CibHYeBaTa
CBETNMHA, Ca WM3MEPEHU CMEeKTparHUTe KOeUUMEHTN Ha
oTpaxeHue Ha rpanuTu (10 obpaseua) B AnanasoHa 0.4-1.1
UM OT eneKTPOMarHUTHUSI CNekTbp CbC CTbnka AA=20 nm.
Vanon3eaHa € CNeKkTpOMETpUYHA CUCTEMA 32 AMCTaHLMOHHM
nacnegeanns SPM-1, paspaboteHa B LIIC3B-BAH (Mnues,
2000).

PE3YNTATU 1 ONCKYCUA

Ha ®urypa 1 ca npeactaBeHu crnekTpanHuTe oTpaxaTenHu
XapaKTepuUCTUKK Ha uscnensaHuTe rpaHuTi. Kakto ce Bukaa,
NonyyeHUTe CTOMHOCTM Ha CrMEKTpanHWTe OTpaxaTemnHu
KoeULMEHTU 3aBUCAT OT pasMepa Ha MUHepamnHUTE 3bpHa,
T.e. OT BbTpELLHATa CTPYKTypa Ha neTporpadckust obpasel.
Mpu  edposbpHECTUTE  TPaHWTW  CMekTpanHata UM
oTpaxaTtenHa XxapakTepucTika e MouTW XOpWU3OHTarHa umu ¢
MHOrO Mambk HaknoH (0-15), npu cpegHO3bpHECTUTE

HaknoHbT € 15-30 n npu gpebHO3bLPHECTUTE TrpadmkaTa
HapacTBa nog brbf Hag 30 .
450 (M) fine-grained granites

medium-grained granites
coarse-grained granites ,'

A, nm

400 500 600 700 800 900 1000 1100

Q®ueypa 1. CnekmpanHu ompaxamesnHu Xapakmepucmuku
Ha 2paHumu ¢ pasnu4Ha cmpykmypa.

BbBexaa ce ycnoBHO LMpoBO 0603HaueHWe 3a Tpute
BMOA BLTPELLHN CTPYKTYpYu: 1 3@ ApeBHOSBPHECTM rpaHNTK, 2
33 CPeHO3bPHECTW rPaHNTU U 3 33 eJpO3bPHECTN rPaHNTW.
Upe3 TOBa 3amecTBaHe Ce MoMy4yaBa Bb3MOXHOCT Aa ce
HanpaBu OLeHKa Ha BNMSHWETO Ha pasMepa Ha MUHeparnHuTe
3bpHa BBPXY MOMyYaBaHUTE [aHHW OT CMEKTPOMETPUYHM
N3MepBaHus.
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Queypa 2. 3agucumocm mMexdy cmpykmypama Ha
2paHumume U beb/ia Ha HaK/IoOHa Ha CheKmpanHume um
ompaXameiHu XapakmepucmuKu.

MpeaBapuUTeNnHo e HanpaBeH NeTporpadicki aHanus 3a
onpedensHe Ha  MWUHEPanHUS  CbCTaB,  MPOLEHTHOTO
CbObpXaHMe Ha OTHeNHMUTE  MUHepanu, BbTpellHaTa
CTPYKTYpa M CTPYKTypaTa Ha MOBBbPXHOCTTA Ha rPaHUTUTE.
YcraHoBsBa ce [JoGpa kopenauus Mexay neTporpadckoTo
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onpedeneHne Ha BbTpellHaTa CTPYKTypa Ha rpaHutute u
yCTaHoBEHaTa MO HaKMoHa Ha CrekTparnHara oTpaxaTtenHa
xapaktepuctuka (Purypa 2). AcHo ce Buxga, 4Ye C
HamansBaHe Ha brbfa Ha HaKMNOHA Ha CheKTparnHuTe
OTpaxaTeNnHu XapakTepuCTUKN Ha u3crnedBaHWTe obpasum
CTpyKTypata WM Ce MpOMeHs OT edpo3bpHecTa KbM
ApebHo3bpHecTa.

B Tabnuua 1 e npeacTaBeHo CTPYKTYPHOTO OnucaHie Ha
W3CneaBaHNTe TPaHUTM MO MeTporpadcku aHanua U o
MONYYEHUTE  CMEKTPanHU  OTpaxaTenHn  XapaKTepUCTUKM.
CpaBHeH1eTo nokasea [oGpO ChbBMAeHWe Ha CTPYKTYpHOTO
onycaHwe o [BaTta NPUroxeHu MeToaa.

Tabnuua. 1. CpaBHUTENHO CTPYKTYPHO OMKCaHHE.

N HaumeHosaHue CtpykTypa no Crpykrypa

Ourypa 1 no onpeaenexue
paHuT apebHO3bpHECTa  cpeHO3bpHecTa
2 Mopdu- cpeaHo- Ao CPeaHO3bPHECTa,
ponaeH 3bpHECTa nopcmpm ot
rpaHuT K chengwnar
3 Mopdu- €0p03bpHecTa,
ponaeH €[pO3bpHeCTa nopcmpm ot
rpaHnT nnarvoknasm
4 [BycriogeH cpeaHo- cpeaHo-
rpaHnT 3bpHECTa 3bpHECTa
5 Mopdu- ApebHO3bPHECTA,
ponaeH CpeaHO3bpHeCTa nopcmpm ot
rpaHoamopuT K chengwnar
6 paHuT cpeaHo- Ao cpeaHo-
€[p0O3bpHeCTa 3bpHECTa
7 paHuT cpeaHo- apebHo- oo
3bpHECTa CpeaHO3bpHeCTa
8 paHuT cpeaHo- apebHo- oo
3bpHECTa CpeaHO3bpHeCTa
9 paHuT apebHo- apebHo- oo
3bpHECTa CpeaHO3bpHeCTa
10 paHuT cpeaHo- apebHo- oo
3bpHecTa CpeaHO3bpHeCTa

Hpyr cakTop, OT KOMTO 3aBMUCK CMIEKTpanHaTa oTpaxarernHa
XapaKTepucTika Ha rpaHuTUTe, e CTpyKTypaTa (rpanaBocTTa)
Ha uacrnefBaHata NoBbPXHOCT. MMpy HanpaBeHU MO-PaHLLHW
n3crnegBaHns Ha ckanHum obpasuyn (Spiridonov, et al.,1980;
bopucoea, 1996) e ycraHoBeHO, Ye Npu MONUpaHUTE U
rmagkuTe ckanHu obpasuyu CrekTpanHuaT KoeduuMeHT Ha
OTPaXEHWE € NO-BUCOK B CPABHEHWE C €CTECTBEHO rpanasu
Takuea. lNpu HacTOALLMS ekcnepuMEHT camo [Ba obpasela ca
C MOYTW rnagka NOBBLPXHOCT, KOETO Ce OTpa3sBa B Mo-
BMCOKWTE CTOMHOCTM Ha CreKTpanHus KoeduUMEHT Ha
oTpaxeHue (Bux durypa 1).

lpenopwyana 3a nybnukysaHe om

3AKMIOYEHME

MpeanMmcTBOTO Ha CMEKTPOMETPUYHUTE U3CTeBaHus € B
rONAMOTO MH(OPMALMOHHO CbbpXaHWe Ha MoNyyYaBaHUTe
pesyntati. ToBa M03BOMsSBA W3MOM3BAHETO MM  KaTo
AeWndpoBbYeH MpU3HAK 3a TWMoBa  Khacudukaums Ha
n3yyaBaHuTe 0BEKTU.

AHanuaupaHuTe CnekTpanHu oTpaxaTesHy XapaKkTepuCcTKM
CbAbpXaT KOMMNEKCHa MH(opMaums. BugbT um 3aBucu OT
MHOXECTBO (hakTopW (LBSIT, OMpefeneH OT CbOTHOLUEHUETO
Ha CBETNUTE U TbMHUTE ckanooGpasyBali MUHepann B
CMECEHUss Krmac rpaHuTu; neTporpadcka CTPyKTypa W
CTPYKTYpa Ha W3creaBaHaTa MOBLPXHOCT Ha 0bpasuute). B
3aKrioYeHne Mora Ja Kaxa, Ye BNMSHUETO Ha WacreasaHaTta
MOBBLPXHOCT MPW  CMIEKTPOMETPUYHUTE  U3MEPBaHWs  ce
n3passiBa B:

e bIbfla HA HaKNOHa Ha CMeKTpanHUTe OoTpaXaTenHu
XapaKTePUCTUKM Ha rPaHUTHUTE;

e MO-BUCOKUTE CTOMHOCTU Ha MOMly4aBaHWs CrieKTpaneH
KoeDUUMEHT Ha OTpaXKeHWe Ha [PaHUTUTE  CbC
CPaBHUTENHO NO-TNaAKa MOBbXHOCT.

ABTOpBT M3KkasBa GnarogapHocT Ha rn.ac. b.baHywes ot
kaTeapa MuHepanorus v netporpadus Ha MUHHO-TeonoXKMs
yHuBepcuTeT “CB. MBaH Puncku” 3a 0ka3aHOTO CbAENCTBIE U
NpeaocTaBeHNTe CKamnHu obpasum.
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SPECTROMETRIC MEASUREMENTS OF
GRANITES
AND STUDY SURFACE EFFECTS

Denitsa Borisova

STIL - BAS
INTRODUCTION

Spectrometric measurements are a part of remote sensing.
They study the light as a function of wavelength. If more than
one class is found within the studied surface it is called a
mixed class. In this case studied granites are two sub-classes
of one and the same class (group) of granite and rhyolite
(MapwHoB, 1989). In other words, the granites are mixed class
of their rock-forming minerals.

The goal of present paper is the study of petrographic
samples with natural roughness and with different mineral
grain size and than to do analysis of study surface effects in
spectrometric measurements.

MATERIALS AND METHODS

It is known that the specific reflectance, absorption and
emission of solar radiation by land covers is the basis of
remote sensing, of spectrometric measurements in particular
(Muwes u dp., 1987).

At the root of spectrometric studies lies the fact that the
reflected by the object radiation contains information about
surface structure and roughness. This information is carried by
the specific spectral distribution of the reflected solar radiation,
i.e. by the reflectance coefficients r(A). These coefficients
form the spectral reflectance characteristic R{r(A)} and are
spectral informational features of the studied object. According
to similarity of objects spectral reflectance characteristics
different classes could be formed.

The parameters of studied object using measured spectral
reflectance R{r(A)} are defined, i.e. inverse task is to be
solved. A basis for the purpose provides the dependence of
the reflectance features on the type and properties of the
object. This dependence actually determines the informational
content of spectral features.

The amount of light scattered and absorbed by a grain is
dependent on grain size (Clark and Roush, 1984; Hapke,
1993). In Clark, et al., 1993 have been measured reflectance

Sofia 1113, Bulgaria
Acad. G.Bonchev Str.,bl.3
E-mail: d_borisova_stil@abv.bg

ABSTRACT

Spectrometric measurements are a part of remote sensing. They study
reflected, emitted or scattered from real land cover light as a function of
wavelength. According to main experimental problem obtained spectral
reflectance characteristics of different land surfaces have been analyzed. The
goal of present paper is the study of petrographic samples with natural
roughness and with different mineral grain size and than to do analysis of
study surface effects in spectrometric measurements. In this paper granites as
a mixed class of their rock-forming minerals are measured. If more than one
class is found within the studied surface it is called a mixed class. Laboratory
spectral reflectance measurements in range (0.4 - 1.1 um) of granites are
performed. Spectral reflectance characteristics of samples with natural
roughness and with different mineral grain size are compared. The study
surface effects in spectrometric measurements of granites are discussed.

spectra of pyroxene as a function of grain size. As the grain
size becomes larger, more light is absorbed and the
reflectance drops. The reflectance decreases as the grain size
increases.

Made literature review shows that previous investigations
aim at analyzed mineral samples. In present paper a try to
examined and analyzed obtained results from petrographic
samples as mixed class of their rock-forming minerals is to be
done.

The studied objects surface structure is of particular
importance. It determines the distribution of reflected from
surface radiation. Four type of surfaces could be group.

Orthtropic surfaces diffusely or evently reflect the incident
flux in all directions. Specular surfaces reflect the incident
radiation mainly in the incident beam plane at an angle equal
to the angle if incidence. Dry stony surfaces and denudated
rock soils have this type of reflectance within the visible range.
Anti-specular surfaces reflect to a maximum of the direction of
the emision source. Combined surfaces have two reflectance
maxima of the incident radiation — specular and anti-specular.

Mentioned above group have to be include in results
interpretation. If a priori information is not enough it could be
bring a lot of omissions in interpretation. It is important to
know technical parameters of used apparatuses and
experimental conditions.

The studied petrographic samples are with natural
roughness and with different mineral grain size. The aim is
approximation of laboratory spectrometric measurements to
natural one. As another confusing factor in spectrometric
measurements is cut or polished sample. Polished and mirror
surfaces could be make a change in spectral reflectance
coefficients value.

Laboratory spectral reflectance measurements in range (0.4
- 1.1 pm) with AA=20 nm of granites (10 samples) were
performed. It was used spectrometric system for remote
sensing SPM-1, made in STIL-BAS (Unues, 2000).
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RESULTS AND DISCUSION

Figure 1 shows spectral reflectance characteristics of
studied granites. Obtained values of spectral reflectance
coefficient depend on mineral grain size, i.e. on petrographic
structure. Reflectance feature of coarse-grained granites is
almost horizontal or with a small angle (0-15), of medium-
grained the angle is 15-30 and of fine-grained the slope is
over 30 .
450 1)) fine-grained granites

medium-grained granites
coarse-grained granites .

400 500 600 700 800 900 1000 1100

Figure 1. Spectral reflectance of granites
with different structure.

Conventionally numerical symbols for three types structure
are: 1 — for fine-grained granites; 2 — for medium-grained
granites and 3 — for coarse-grained granites. The aim fo this
substitution is possibility to analyzed grain size effects in
spectrometric measurements.
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Figure 2. Relationships between granite type structure and
reflectance spectra angle.

In advance it was done petrographic analysis on mineral
composition, percentage mineral contents, structure and
roughness of granites. Figure 2 shows relationships between
granite type structure and reflectance spectra angle. It can be
seen that the reflectance angle decreases as the grain size
increases, i.e. the structure is changed from fine-grained to

coarse-grained.

Table 1. Compare structural description.

N Name Structure in Structure in
Figure 1 determination
1 Granite Fine-grained Medium-grained
2 Porphyry Medium- Medium-grained,
granite grained K-felspar
porphyries
3 Porphyry Coarse-grained,
granite Coarse-grained Plagioclase
porphyries
4 Two-mica Medium- Medium-
granite grained grained
5 Porphyry fine-grained,
granodiorite  Medium-grained K-felspar
porphyries
6 Granite Medium- to Medium-
Coarse-grained grained
7 Granite Medium- Fine- to
grained Medium-grained
8 Granite Medium- Fine- to
grained Medium-grained
9 Granite Fine- Fine- to
grained Medium-grained
10 Granite Medium- Fine- to
grained Medium-grained

In Table 1 is present the structural description of studied
granites in petrographic analysis and in spectral reflectance
characteristics. The comparision shows good coincidence of
structural description in two used way.

Roughness is another factor which spectral reflectance
characteristics of granites depend on. It was registrated
(Spiridonov, et al.,1980; bopucosa, 1996) that polished and
smooth rock surfaces increase spectral reflectance
coefficients. In present experiment only two samples are with
almost smooth surface. It can be seen (Figure 1) in higher
spectral reflectance coefficient values.

CONCLUSIONS

An advantage of spectrometric investigations is a lot of
information including in obtained results. This allowed their
use as decodal indication for type classification of studied
objects.
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Analysed spectral relfectance characteristics content a
complex information. Their type depend on set of factors
(color, determined by proportion in mixed class granites of
salic and mafic rock-forming minerals; structure and
roughness of the samples). We can conclude that study
surface effects in spectrometric measurements are:

« reflectance spectra angle of granites;
« higher spectral reflectance coefficients values obtained
from more smooth granites.

The author would like to thanks to assistant Prof. B.
Banoushev from Mineralogy and Petrography Department at
Mining and Geology University “St. Ivan Rilski” for his help
and consigned petrographic samples.
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