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PE3IOME

PvonutoBata chopmauys B Pogonckus MacuB ce npeacTaBs OT TepLMEPHU EKCTPY3NBHM 1 ecpy3uBHYM nasu B 3anagHu 1 LieHtpanHu Pogonu.

N3sbpieHnTe u3cnensaHns ce 6GasvpaT BbpXy AaHHMTE OT W3MepBaHusiTa Ha kategpa 'MpunoxHa reocusnka” W Apyrv OpraHM3auum Ha MITbTHOCTTA W
KoedmunMeHTa Ha NONApM3yemocT 3a Npobu OT PUONMTK 3a pasmnyHu parioHn Ha Poponckus macus - Bpauuroso-flocnatckoto noHmxeHwe, [locnarckara
aHTUKnMHana, KOxHopoponckata cuHknnHana, CeBepHopofonckaTa CuHknMHana, CMOMSHCKOTO MOHWKEHWe U ApYri NO-NOKanHU CTPYKTYpHW obpa3oBaHus KaTto
KosaueBckaTa cuHknuHana, batalukata cuHknuHana, BeyaHckoto nopysaHe, JIAckoBCkoTO noayBaHe, XBoitHeHckaTa rpabeH-CuHKNMHana.

lpunoxeH e CTaTMCTUYECKN aHanM3 3a OLeHKka Ha CbBKYMHOCTW OT OTAEMNHM palioHn W Ha obluata CbBKYMHOCT. 3cneasaHo e MMOLHOTO pasnpefeneHne no
CTOMHOCT Ha u3cneaBanuTe napameTtpn. OBOBLEHNAT aHanu3 Ha MITbTHOCTTa M KoedbuLMeHTa Ha nonsipu3yeMocT Ha puonuTtute B 3anagHu 1 Lientpantm Pogonn
faBa OCHOBaHWE fa Ce Mpuveme, Ye AETANMHOTO KapTvpaHe MO Te3n CBOWCTBA MOXe edeKTUBHO fa AOMbAHN WH(OPMALMATA OT TPaAULMOHHOTO reonoXKo

KapTupaHe.

BBLBEAEHME

PuonutoBata chopmaums B Pogonckus Macus ce npeacTass
OT TEpUMEPHU EKCTPY3WBHM M edy3uBHM NaBu B 3anagHu u
Llentpantn Poponn, kouto ca Hail-gobpe u3yyeHn 3a
bapauuroso-[ocnatckara crpyktypa ( [.baxHesa v ap, 1978;
W.boxkoB u gp., 1978 w pgp.). Te ca npeacraBenn oOT
BuoTMTOBM N ammbONOCHABPKALM PUOAMTY 4O PUOZALMUTH.
B ceBepHata vacT Ha BpauuroBo-flocnaTtckara ByrkaHOreHHa
CTpYKTypa Te 0bpasyBarT yabIkeH B cybekBaTopmarnHa nocoka
apean (baxHea u gp., 1978). B puonutoBus apean ca
3acebeHN  HSKOMKO  eneMEHTapHW  BYNKAHOCTPYKTYPM.
ABTOpUTE MOCOYBAT, Ye BCAKA €OHA OT TAX € uarpageHa ot
HAKOMKO 6nM3KN NO BB3PACT, CTPYKTYPHO-MOPAONOXKM Benesn
W MarHuTHa XapakTepucTUka eKCTPY3WBM, Kakto U OT
CBbP3aHUTE C TX NOTOLM OT epy31BHM NaBu.

W.Boxkos u gp. (1978) notebpxaasat, ye B bpaumroso-
[ocnatckata  [enpecust  LMPOKO Ca  PasnpOCTPaHEHN
pUONUTOBM MOKPOBHW, KOUTO Ce XapakTepusupatr C gobpe
N3pa3eH, MOYTH XOPW3OHTANEH MNOCKOCTEH Napanenusbm -
BB Ha HaknoHa 12°. Te ycTaHOBSBAT B 3anafHaTa 4yacT Ha
[EnpecusTa ekcTpy3uBHU Tena OT PUONATM, KOUTO npoLensar
PUONUTOBUTE MOKPOBU. T€31 eKCTPY3UBHM Tena OOUKHOBEHO
OonpesensT KOHTpacTa B peneda.

M3BbpLueHuTe nscnegsaqus ce 6asmpat BbpXy AaHHUTE OT
n3mepBaHuaTa Ha kategpa "MpunoxHa reocmanka’ u gpyrm
opraHu3aumMum Ha nNIbTHOCTTa U KoeduuueHTa  Ha
nonsp13yemMocT 3a npobu OT PUONUTK 3a Pa3NNYHK PaNOHN Ha
Poponckust macus - BpauuroBo-flocnaTckoTo MOHWKEHWe,
Hocnatckata aHTMknMHana, KOxHopogonckata CUMHKNMHana,
CeBepHopogonckaTa CuHKMMHana, CMOMSHCKOTO MOHWKEHNE

W OpytM  MO-NOKanHW  CTPYKTYpHM  00pasoBaHus  KaTo
KoBayeBckaTa  CuHKNMHana, batawkara  cUHKNMHana,
BbuaHckoTo nogysaHe, JlsckoBckoTO nogyeaHe,

XBOWHEHcKaTa rpabeH-CUHKMMHana.
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MnbTHOCTTa M KOeUUMEHTa Ha MONMsApU3yemMocT  ce
n3cregsat no AaHHW OT nabopaTopHW M3MepBaHUst BLPXY
ckanHu npobu OT paskpuTUs U COHpaxW. [IpunoxeH e
CTaTUCTUYECKM aHanM3 3a OLEeHKa Ha CbBKYMHOCTW OT OTAESHM
paiioHu 1 Ha obLaTa CbBKYMHOCT.

MITbTHOCTHA XAPAKTEPUCTWKA HA PUONTIUTUTE

MbTHOCTTA Ha puonuTUTE, N3MepeHa 3a 973 6posi ckamnHu
npobu oT paskpuTKa 1 coHpaxu B Pogonckus macus, nokasea
M3MEHEHUS Ha napameTbpa B MHOMO LWMPOK AuanasoH. B
Tabnmua 1 ca cuCTeMaTU3MpPaHM OCHOBHWTE CTaTUCTUYECKM
XapakTepUCTWKM 38  CTOMHOCTHOTO  pa3npedeneHue Ha
NAbTHOCTTA, @ Ha durypu ot 1 go 6 ca uncTpupaHu
XWUCTOrpamMUTe Ha pasnpedeneHneTo Ha napameTbpa 3a
OTOENHU paiioHM W MbrHaTa CbBKYMHOCT OT U3CMeABaHWTe
npobw.

CbBKYMHMAT @HanM3 Ha XucTorpamMuTe 3a OTAEMNHWUTe
palioHW MoKa3sea, Ye B pasnpedeneHneTo Ha MITbTHOCTTa ce
obocobsiBa egHa OCHOBHa rpyna - npobu C MITbTHOCT B
rpatmuuuTe Ha 2,30-2,50 g/cm® u rpyna OT 3HAYMTErHO mo-
Manko npobu (6-14% oT obwata CbBKYMHOCT) C NO-HMCKA
NABTHOCT - B rpaHnuuTe Ha 2,05-2,30 g/cm®. Bropata rpyna
obeguHsia  npobute, 3a  kouTO Cce  Habniopasa
pasynnbTHABaHe MO  BMMSHME Ha  XuApoTepmarneH
MeTamopmsbM. Tasu rpyna obycnaBs M OTpuuaTtenHarta
acuMeTpust Mpu  pasnpedeneHneTo Ha MibTHOCTTAa 3a
3anagHopoaonckus onok, Bpauuroso-focnatckoTo
noHwxeHuwe, [ocnarckata aHTMKIMHana u  CMOMSHCKOTO
CTPYKTYPHO MOHWKEHME, KaKTO U 3a MbyiHAaTa CbBKYMHOCT. Mpu
OxxHOpogonckaTa CMHKNMHaNa ce oTaens v gobpe obocobeHa
rpyna, cbcraBeHa oT okono 20% oT npobute, KosATO ce
XapakTepuaupa C rnosuiieHa nibTHOCT (2,50-2,68 glcm?®) u
ponmpuHacs  3a  MONOXMTENHaTa  acuMeTpus  Ha



Paduydes P. u 0p. MMTbTHOCT U KOEQUUMEHT HA MOAPU3YEMOCT ...

pasnpegenenveTo. 3a ApyruTe  pafioHM  OTHOCWTENHO Mb/IHAaTa CbBKYMHOCT Ce XapakTepuaupa CbC CpegHa MiTbTHOCT
MOBMLLEHN CTOMHOCTW Ha MITbTHOCTTA Ca M3MEPEHU camo 3a 2,38 g/em® npu cranmapt 0,092 g/em® 1 WMPOK AnanasoH Ha
oThenHn npobu. PasnpeneneHneTto Ha MIbTHOCTTA 3a 13MeHeHWe Ha napameTbpa - ot 2,04 g/em® fo 2,68 glem®.

Tabnuua 1. OCHOBHM CTATUCTMYECKM XapaKTEPUCTMKM 3a PasnpeaeNieHneTo Ha NbTHOCTTa P [g/cm?] Ha puonuTuTe B Pogonckus
Macvs

ParioH n?)%%mm pmn/ pm c?g; ﬂ:; Cranpapt AcumeTpus Excuec
3anagHopogoncku 6ok 174 2171248 2.35 0,072 -2,092 0,008
Bpauuroso-ocnarcko
MOHUKEHYE 416 2,1312,57 2,39 0,074 -6,12 6,6
Jocnatcka aHTUKNMHana 92 2,04 /2,64 2,34 0,12 -2,24 2,3
tOxxHOpogonCcka CUMHKNMHaNA 106 2,15/2,68 2,40 0,12 1,23 -0,29
CeBepHopogoncka CUHKINHana 48 2,23/2,53 2,36 0,093 0,83 0,75
CMOAHCKO CTPYKTYpHO 79 2,2812,64 245 0,071 1,01 2,11
MOHWXEHNE
06uwo 973 2,04 /2,68 2,38 0,092 -4,94 7,67
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MpUNOXEHNAT pPasHOBapUaHTEH KITbCTbP-aHann3 nokasea,
ye pnobpe ce obocobsBat uetmpu nogrpynu. [bpeata
noarpyna obeguHsiea npobute C Hal-BUCOKA CTEMEH Ha
XvApoTepManHu usmeHeHus. Btopata w Tpetata nogrpynu
CbCTaBAT 0610 76% ¥ cbabpxaT OCHOBHaTa rpyna npobu. C

OTHOCUTENHO BUCOKA CpeaHa mmbTHOCT — 2,51 glem®, ce
obocobsiBa YeTBLPTA NOATPYNa.

B tabrmua 2 ca npeactaBeHu cpepHUTE CTOMHOCTM Ha
NTbTHOCTTA 3a TE3W NOATPYNU, @ Ha ur.7 - AeHporpamara Ha
rpynupaHeTo.

Tabnuua 2. CpeaHu CTOMHOCTY Ha MITBTHOCTTa 3a 000cODEeHNTE YeTUPK NOATPYNM OT NPUNOXeH KbeTbp-aHanu3 ( Ward’s method,

City-Block distance metric )
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Dendrogram
Ward's M ethod,City-Block
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®ueypa 7. [leHdpoepama Ha epynupaHemo no NTbMHOCM Ha puonumume 8 Podonckusi Macug
(0o6ocobeHu yemupu nodzpynu)

Cxema Ha NMOLHOTO pasnpedeneHne Ha NbTHOCTTA B napametbpa ce otgenat HOxHopogonckata CUHKMHana u
3anagHu w LeHTpanHiu Poponu ce unioctpupa Ha ¢our.8. CMONSHCKOTO ~ CTPYKTYPHO — MOHWXeHue. Bwbpxy  posa-
BpauyroBo-flocnaTckoTo MOHWXKEHWE Ce KapTupa C MOHWXEH puarpamara He ce otgens pobpe obocobeHa opueHTaums Ha
CTOMHOCTM Ha MNNbTHOCTTA. C MOBUMLWEHW CTOMHOCTM Ha N30MNMHUUTE.
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Queypa 8. Cxema Ha pasnpedenieHuemo Ha hTbmHocmma 3a puonumume 8 palioHa Ha 3anadHu u LiempanHu
Podonu u posa-Ouaepama Ha opueHmayusma Ha usonuHuume.
3oHupaHemo e 8 eduHuyu glem’

KOE®UUMEHT HA NMONAPU3YEMOCT HA PUONUTUTE ur.9 ce wnocTpupa XxucTorpama Ha pasnpefeneHue Ha
KoedhuLMeHTa Ha MONspM3yeMocT 3a OCHOBHaTa rpyna oT
u3creaBaHuTe Npobu - M3KMHYEHW ca camo okono 2% Ot
npobuTe C OTHOCUTENHO BUCOKW CTOMHOCTYH (N >4,5%). [Nobpe
W3pas3eHaTa MONOXMTENHA acuUMeTpus Ce CBbp3Ba C

KoebuumeHTbT Ha nOnMsipU3yemMocT Ha puonmuTuTe Cce
u3cnedBa no faHHuTe 3a 423 npobu  OT paskputms U
COHOA@XW. YCTaHOBSIBA C€ W3MEHEHMe Ha napameTbpa B
pvanasoH ot 0,22 1o 6,51% cbe cpegHa cTonHocT 1,51%. Ha
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MPUCBLCTBUETO HA MPOBM OT Mepudepusita Ha opeonuTe Ha
OpyAsiBaHe.

HLHanodu Queypa 9. Xucmoepama Ha pasnpedesieHuemo
24 Ha KoeghuyueHma Ha nonispusyemocm 3a
| —.l OCHOBHama epyna npobu Ha puonumu om
20 -'-:{:. Podonckusi macue.
16 }.:'_: Cmamucmuyecku xapakmepucmuku Ha
12 pasnpedenieHuemo Ha usiiama epyna npobu :
Bpoli =423; Min/Max = 0,22 /6,51 %;
8 " Cpedra cmoliHocm = 1,51 %;
4 _5 o | Cmardapm = 0,85 %;
0 ==th A T ey Acumempus = 12,4; Excuyec = 22.1
0o 05 1 15 2 25 3 35 4 45

KOe()MIIUEeHT Ha NMoJsipu3yemMocT, %

MpUNOXEHUST pasHOBApUAHTEH KITbCTbp-aHanu3 nokasea,
ye fobpe ce obocobsBat yeTvpu noarpynu. B Tabnuua 3 ca
MPELCTaBEHN  CPedHUTE CTOMHOCTW Ha koeduumeHTa Ha
nonspusyemocT Ha Teau nogrpynu, a Ha ur.10 -
[eHgorpamata Ha rpynupadeto. MHoro gobpe ce obocobsisa
mbpBaTta noarpyna, kosTo Bkntousa 39% OT npobute, 3a KOUTO
cpefHata CTOMHOCT Ha KoedMUMEHTa Ha MonsapusyemocT e
0,81%. Brtopara 1 TpeTtaTta nogrpyna CbC CPEAHM CTOMHOCTU
cvotBeTHO 1,40 n 1,96%, ce obeauHsBaT Ha CrnegBalloTo

HWBO Ha rpynupaHe K o6LLO NMPEeACTaBAT OKONO NOSIOBMHATA
(48%) ot npobute. YeTBbpTaTa MOArPYNa, KOATO BKIOYBA
13% oT npobute, ce NpeAcTaBs CbC CpedHa CTOMHOCT Ha
koeduumeHTa Ha nonspusyemoct 3,14%. Pa3nonoxeHneTo Ha
MecTaTa KbM KOWUTO Ce NpuBbp3BaT npobuTte OT Tasn noarpyna
nokasea, Ye Te Ce pasnoraraT B CbCEACTBO CbC 30HM Ha
opyasiBaHe. lMpobute nonagawm B obocobeHaTa B KITbCTbp-
aHanu3a 4eTBbPTA NOArpyna ca npuurHa 3a NonoxuTenHarta
aCMMETpUS Ha xucTorpamara.

Tabnuua 3. CpefHu CTOMHOCTY Ha kKoedhuLMeHTa Ha NONSPU3yeMOCT 3a 060COBEeHUTE YeTUPW NOATPYNK OT NPUINOXEH KTbCTbP-

aHanus ( Ward's method, City-Block distance metric )

Dendrogram
Ward's M ethod,City-Block
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Queypa 10. leHdpoepama Ha epynupaHemo no KoeguyueHm Ha nonspus3yeMocm Ha puonumume 8
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380N

e [ImbTHoCTTa Ha puonuTuTe B Pogonckus macvB
Moka3Ba M3MEHEHUS Ha NapaMeTbpa B CPABHUTENTHO LUMPOK
AnanasoH - ot 2,05 o okono 2,50 g/cm®. O6ocobsiea eaHa
OCHOBHa rpyna ot npobu ¢ NITbTHOCT B rpaHuumTe Ha 2,30-
2,50 g/cm® 1 rpyna oT 3HAYMTENHO No-Marko npobu (6-14%
oT obLaTa CbBKYNHOCT) C MO-HUCKA MITLTHOCT - B rpaHMLmTe
Ha 2,05-2,30 g/cm?®. Bropata rpyna obeauHsisa npobure, 3a
kouTo Cce HabriogaBa pasynibTHABaHe MOA BRMSHUE Ha
XvapoTepmarneH MeTamoThmsbM. Tasu rpyna obycnass w
oTpuuaTenHaTta acuMeTpust Mpyu PasnpedenieHneTo  Ha
nnbTHOCTTa 3a 3anagvu Pogonu, Bpauwroso-[locnaTckoTo
noHwxeHue, [ocnatckata aHTUKNMHama v CMOMSHCKOTO
CTPYKTYPHO MOHWXEHIE, KaKTO M 3a MbiHATa ChBKYMHOCT.

»  Cxemarta Ha NrowHOTO pasnpesgeneHune Ha nNimbTHOCTTa
B 3anmagHn n LleHTpanHu Pogonn kapTupa C MOHMKEHU
CTOMHOCTM  Ha  mmbTHocTTa  Bpauuroso-flocnarckoto
MOHWXEHWe, @ C TOBWLIEHM CTOAHOCTU ce OTAensT
tOxHopogonckata CuHKMHana n CMONSHCKOTO CTPYKTYPHO
MOHWXEHNE.

e KoemumeHTBT Ha nonspu3yeMocT Ha puonuTute ce
uameHss B rpaHuynte ot 0,22 po 6,51% cwvc cpegHa
cromHoct  1,51%. [obpe w3paseHata nonoxutenHa
aclMeTpusi Ha xucTorpamaTta ce CBbp3Ba C MPUCHCTBMETO
Ha Npobu oT nepudepmsiTa Ha OPEONUTE Ha OpPyLsBaHE.

e [laHHute oT 13cnegBaHoTo CTOIHOCTHO
pasnpedeneHne Ha MNmbTHOCTTA UM koeduuMeHTa Ha

lMpenopwyaxa 3a nybnukysaHe om
kamedpa “Tlpunox+a 2eogpusuka’, [TIO

nonsipusyemoct Ha puonutute B Pogonckus macuB ca
CbLUECTBEH ENEMEHT OT Cb3[aBaHETO Ha MpeanocTaBki 3a
WHTepripeTauust Ha pesynTatute OT  reouanyHNTe
MPOyYBaHUS HA TEPUTOPUSITA Ha MacuBa W KOHKPETHO Ha
aHOMaruuTe Ha TpPaBMTALMOHHOTO mMore W MeToja Ha
NpeAu3BUKaHUTE NOTEHLMANN.
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DENSITY AND POLARIZABILITY COEFFICIENT OF
THE RHYOLITES IN THE RHODOPE MASSIF
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ABSTRACT

The rhyolite formation in the Rhodope massif is presented by Tertiary extrusive and effusive lava in the Western and Central Rhodopes.

Data from measurements performed by the Department of Applied Geophysics, University of Mining and Geology, Sofia and other organizations are summarized. The
values for the density and the polarizability coefficient are studied on samples from different areas of the Rodope massif — the Bratsigovo-Dospat depression,
the Dospat anticline, the Southern Rhodope syncline, the Northern Rhodope syncline, the Smolyan depression and other more local structures as the
Kovachevo syncline, the Batak syncline, the Vacha uplift, the Lyaskovo uplift and the Hvoina graben-syncline.

Statistical analysis is applied for estimating the characteristics of sample packs from one and the same region, as well as for estimating the characteristics of the total

set of available data. The surface distribution of the analyzed parameters is also studied.

The compound analysis of the values for the density and the polarizability coefficient of the rhyolites in the Western and Central Rhodopes is proving that the detailed

mapping according to these characteristics can efficiently enrich the information obtained by the traditional geological mapping.

INTRODUCTION

The rhyolite formation in the Rhodope massif is presented
by Tertiary extrusive and effusive lava in the Western and
Central Rhodopes and is most completely studied in the
Bratsigovo-Dospat structure (Bahneva et al. 1978 ; Bojkov et
al. 1978). It is composed by biotite and amphibole-containing
rhyolites up to rhyodacites. In the northern part of the
Bratsigovo-Dospat  volcanogenic structure they form one
elongated in subequatorial direction zone (Bahneva et al.
1978). In the rhyolite zone can be isolated several elementary
volcano-structures. The authors state that each of these
structures is built by several close in age, in structural-
morphologic peculiarities and in magnetic characteristics
extrusives, as well as by the connected to them effusive lava
flows.

|.Bojkov et al. (1978) confirm that in the Bratsigovo-Dospat
depression the rhyolite covers have frequent occurrence and
are characterized by a well-expressed almost horizontal
surface parallelism — angle of dip of about 12°. Extrusive
rhyolite bodies intersecting the rhyolite covers are located in
the western part of the depression. These extrusive bodies are
normally determining the contrast in the relief.

The presented study is based upon data from
measurements performed by the Department of Applied
Geophysics, University of Mining and Geology, Sofia and other
organizations. The values for the density and the polarizability
coefficient are studied on samples from different areas of the
Rodope massif — the Bratsigovo-Dospat depression, the
Dospat anticline, the Southern Rhodope syncline, the Northern
Rhodope syncline, the Smolyan depression and other more
local structures as the Kovachevo syncline, the Batak syncline,
the Vacha uplift, the Lyaskovo uplift and the Hvoina graben-
syncline.

The values for the density and the polarizability coefficient
are studied according to data from laboratory measurements
on rock samples of outcrop and drill core. Statistical analysis is
applied for estimating the characteristics of sample packs from
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one and the same region, as well as for estimating the
characteristics of the total set of available data.

DENSITY CHARACTERISTICS OF THE RHYOLITES IN THE
RHODOPE MASSIF

The measured on rock samples of outcrop or drill core 973
values for the density vary in a wide range.

In Table 1 are systematized the main statistical
characteristics of the values distribution for the density and in
figures from 1 to 6 are illustrated the histograms of the
parameter distribution for the different regions and for the total
set the studied samples.

The compound analysis of the histograms elaborated for the
different regions is showing that one main group is well
pronounced in the density distribution. This group is including
samples having density within the limits of 2,30-2,50 g/cm®. A
second group is also well pronounced. It contains a
considerably smaller number of samples (6-14% of the total
set). These samples are having relatively low values for the
density - within the limits of 2,05-2,30 g/cm®. The second group
is including samples affected by hydrothermal metamorphism.
This group is causing the negative values for the skewness of
the density distribution for the samples from the Western
Rhodope block, the Bratsigovo-Dospat depression, the Dospat
anticline and the Smolyan depression, as well as for the total
set of samples. Another group is well pronounced for the
samples from the Southern Rhodope syncline. It contains
about 20% of the samples and is characterized by relatively
high values for the density - within the limits of 2,50-2,68 g/cm?®.
This group is causing the positive value for the skewness of
the density distribution. In the other regions relatively high
values for the density are measured only for separate samples.

The density distribution for the total set of samples is
characterized by an average value of 2,38 g/cm®, a standard
deviation of 0,092 g/cm?® and a wide range of parameter
changes - from 2,04 g/cm®up to 2,68 glcm®.
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Table 1. Main statistical characteristics of the density p [g/cm®] of the rhyolites in the Rhodope massif

Region Count pmn/ prer AXZE‘ g ¢ géi?adt?c:g Skewness Kurtosis
Western Rhodope Block 174 2,17/2,48 2.35 0,072 2,092 0,008
Bratsigovo-Dospat Depression 416 2,13/2,57 2,39 0,074 -6,12 6,6
Dospat Anticline 92 2,04 /2,64 2,34 0,12 2,24 2,3
Southern Rhodope Syncline 106 2,15/2,68 2,40 0,12 1,23 -0,29
Northern Rhodope Syncline 48 2,23/253 2,36 0,093 0,83 0,75
Smolyan Structural Depression 79 2,28/ 2,64 2,45 0,071 -1,01 2,11
Total 973 2,04 /2,68 2,38 0,092 -4,94 7,67
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Different cluster analysis methods have been tried. The best containing about 76% of the total set of samples. The forth
results were obtained using the Ward’s method, City-Block subgroup is characterized by relatively high density.
distance metric and classifying the data into 4 subgroups. The In Table 2 are presented the average values for the density
first one is including the samples affected highly by the of the separated subgroups and in Fig.7 is illustrated the
hydrothermal changes. The second and third subgroups are dendrogram of the performed grouping.

Table 2. Average values for the density of the separated four subgroups after applying cluster analysis using the Ward’s method,
City-Block distance metric

Dendrogram
Ward's M ethod,City-Block
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Figure 7. Dendogram of the performed grouping according to the density of the rhyolite samples from the
Rhodope massif ( four subgroups classified )
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The surface distribution of the density of the rhyolites in the
Western and Central Rhodopes region is presented in Fig.8.
The Bratsigovo-Dospat depression is generally characterized
by decreased values for the density. The Southern Rhodope

syncline and the Smolyan structural depression are
characterized by increased parameter values. The presented
rose-diagram is showing no predominant direction of the
isolines orientation.
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Figure 8. Scheme of the density surface distribution of the rhyolites in the Western and Central Rhodopes region and a rose-diagram
of the isolines orientation.
The zoning is performed in g/cm®

POLARIZABILITY COEFFICIENT OF THE RHYOLITES IN
THE RHODOPE MASSIF

The measured on rock samples of outcrop or drill core 423
values for the polarizability coefficient vary in a wide range -
from 0,22 up to 6,51% with an average value of 1,51%. In Fig.9
is illustrated the histograms of the parameter distribution for the

main set of rhyolite samples — excluded are only about 2% of
the samples characterized by relatively high polarizability
coefficient (n >4,5%). The well-pronounced positive value for
the skewness of the parameter distribution is connected to the
presence of samples taken from the periphery of ore-bearing
zones.

Figure 9. Histogram of the polarizability
coefficient for the main set of rhyolite samples

from the Rhodope massif

Summary statistics of the total set :
Count =423; Min/Max=0,22/6,51 %;

Average = 1,51 %;

Standard deviation = 0,85 %,
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Different cluster analysis methods have been tried. The best
results were obtained using the Ward’s method, City-Block
distance metric and classifying the data into 4 subgroups. In
Table 3 are presented the average values for the polarizability
coefficient of the separated subgroups and in Fig.10 is
illustrated the dendrogram of the performed grouping. Very
well pronounced is the first subgroup including about 39% of
the samples characterized by an average value for the
polarizability coefficient of 0,81%. The second and third

subgroups are composed on the next level of grouping. They
have average parameter values 1,40 and 1,96% respectively
and comprise about half of the samples (48%). The forth
subgroup has an average value for the polarizability coefficient
of 3,14% and is containing about 13% of the total set of
samples. It includes samples taken from the periphery of ore-
bearing zones. These are the rhyolite samples causing the
well-pronounced positive asymmetry of the presented in Fig.9
histogram.

Table 3. Average values for the polarizability coefficient of the separated four subgroups after applying cluster analysis using the

Ward’s method, City-Block distance metric.
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Figure 10. Dendogram of the performed grouping according to the polarizability coefficient of the rhyolite
samples from the Rhodope massif ( four subgroups classified )
CONCLUSIONS 2,30-2,50 g/lcm®. A second group is also well pronounced. It

e The density of the rhyolites in the Rhodope massif
varies in a wide range - from 2,05 up to about 2,50 g/cm?®. One
main group is well pronounced in the density distribution. This
group is including samples having density within the limits of
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contains a considerably smaller number of samples (6-14% of
the total set). These samples are having relatively low values
for the density - within the limits of 2,05-2,30 g/cm®. The
second group is including samples affected by hydrothermal
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metamorphism. This group is causing the negative values for
the skewness of the density distribution for the samples from
the Western Rhodope block, the Bratsigovo-Dospat
depression, the Dospat anticline and the Smolyan depression,
as well as for the total set of samples.

*  On the scheme of the surface distribution of the density
of the rhyolites in the Western and Central Rhodopes region
the Bratsigovo-Dospat depression is mapped by decreased
values for the density and the Southern Rhodope syncline and
the Smolyan structural depression are located by increased
parameter values.

»  The polarizability coefficient varies in a wide range —
from 0,22 up to 6,51% with an average value of 1,51%. The
well-pronounced positive asymmetry in the parameter
distribution is connected to the presence of samples taken
from the periphery of ore-bearing zones.

® The performed study of the density and the
polarizability coefficient of the rhyolites in the Western and
Central Rhodopes is enriching the possibilities for effective
analysis of geophysical data and more precisely - for
interpretation of gravity anomalies and results from the induced
polarization method.

Recommended for publication by Department
of Applied Geophysics, Faculty of Geology and Prospecting
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